XL Fortran for AIX � � 8.1.1

SC88-9395-01 (Q865'SC09-4947-01)

IBM

XL Fortran for AIX � � 8.1.1

SC88-9395-01 (Q865'SC09-4947-01)

IBM

4mU! \q*hS\qGRp9k=Jr4HQKJk0K"C-v`K-\5lF$kpsr*I_/@5$#

\qO"IBM XL Fortran Version 8.1 for AIX (Wm0i`Vf 5765-F70) N$5lYk 1 *hS7GK*$FCKG jNJ$Bj"=lJ_N9YFNjj<9K,Q5l^9#=JNlYkKgC?GG"k3HrN+aF4HQ/ @5$# \^Ke"kKX9k4U+d46[O"!N URL +i*wj/@5$##eN2MK5;F$?@-^9# http://www.ibm.com/jp/manuals/main/mail.html J*"|\ IBM /TN^Ke"kO$s?<MCHP3Gb4X~$?@1^9#\7/O http://www.ibm.com/jp/manuals/ NV4m8KD$FWr4w/@5$# (URL O"Q9KJklg,"j^9) *RMND-KhCFO"qAfN_-f,PC/9iC7eH=(5l?j"PC/9iC7e,_-fH=(5l ?j9klg,"j^9#

!6!5' SC09–4947–01 XL Fortran for AIX Language Reference Version 8.1.1

!/!T' |\"$&S<&(`t0qR

!4!v' J7gJk&is2<8&5]<H

h1~ 2003.6 3N8qGO"?.@+N^�W3"?.@+N^�W9"?.Q47C/N^�W3"?.Q47C/N^�W5"*hS?.Q4 7C/N^�W7rHQ7F$^9#3N(qN*)O"JbK|\,J(qHHQ@sryk7HQ7F$kbNG9#U) sHH7F5G#=9k3HOX_5lF$^9#

�* �^�W3�^�W9�^�W3� �^�W5�^�W7 � Copyright International Business Machines Corporation 1990, 2003. All rights reserved. � Copyright IBM Japan 2003

� XL Fortran for AIX . . . . . . . . . xiii OpenMP Fortran API"P<8gs 2.0 N!= xiii Fortran 95 N!= . . . . . . . . . . xiii XL Fortran NQ9DjNWs . . . . . . xiv /4=(N,' . . . . . . . . . . . xv

\qNH$} . . . . . . . . . . . xvii /4=(N,' . . . . . . . . . . xvii =8^NI_}. . . . . . . . . . . xix =8^. . . . . . . . . . . . . xix =8^Nc . . . . . . . . . . . xx \qNcKD$FNmUv` . . . . . . xx X"qA . . . . . . . . . . . . . xxi 8`EM . . . . . . . . . . . . . xxi

h 1 t XL Fortran @l . . . . . 1

h 1 O IBM XL Fortran for AIX N5W . . 3 XL Fortran (XLF). . . . . . . . . . . 3 OpenMP HO?+ . . . . . . . . . . 4 3sQ$i<&G#l/F#V . . . . . 5 i$Vij<&k<As . . . . . . . 5 D-Qt . . . . . . . . . . . . 5 Fortran 95 HO?+ . . . . . . . . . . 5 FORALL . . . . . . . . . . . . 5 PURE . . . . . . . . . . . . . 6 ELEMENTAL . . . . . . . . . . . 6 i|= . . . . . . . . . . . . . 6 EMXt . . . . . . . . . . . . 6 o|5l?!= . . . . . . . . . . 7 Fortran 90 HO?+ . . . . . . . . . . 7 Fortran 90 +3=<9A0 . . . . . . 7 Qia<?<=5l?G<?? . . . . . 7 I8? . . . . . . . . . . . . . 8 [sN!=/= . . . . . . . . . . 8 ]$s?< . . . . . . . . . . . . 8 0*h} . . . . . . . . . . . . 8 )f=$NN!=/= . . . . . . . . 8 Wm7<8c<N!=/= . . . . . . 9 b8e<k . . . . . . . . . . . . 9 7,NH_~_Wm7<8c<. . . . . 10

-zJ XL Fortran Wm0i`H5zJ XL Fortran Wm0i` . . . . . . . . . . 10

h 2 O @l(lasH. . . . . . . . 11 8z. . . . . . . . . . . . . . . 11 >0. . . . . . . . . . . . . . . 12 9F<HasH . . . . . . . . . . . 13 9F<HasH&-<o<I . . . . . 14 9F<HasH&iYk . . . . . . . 14 T*hS=<9A0 . . . . . . . . . 14 Gj=<9A0 . . . . . . . . . . 16 +3=<9A0 . . . . . . . . . . 19 IBM +3=<9A0 . . . . . . . . 21 roU-3sQ$k . . . . . . . . 22 9F<HasH*hSBTNgx . . . . . 24

h 3 O G<??*hSG<?&*V8'/ H . . . . . . . . . . . . . . . 27 G<?? . . . . . . . . . . . . . 27 ?U-Qia<?<*hSXjR . . . . 27 G<?&*V8'/H. . . . . . . . . 28 jt. . . . . . . . . . . . . . 28 +0*V8'/H . . . . . . . . . 29 H_~_? . . . . . . . . . . . . 29 0t. . . . . . . . . . . . . . 29 Bt. . . . . . . . . . . . . . 31 #Gt . . . . . . . . . . . . . 33 @}. . . . . . . . . . . . . . 36 8z. . . . . . . . . . . . . . 37 P$H . . . . . . . . . . . . . 41 I8? . . . . . . . . . . . . . . 41 ~PO . . . . . . . . . . . . . 47 I8?N?$WNha} . . . . . . . 47 l3<I=$. . . . . . . . . . . 55 UNION *hS MAP . . . . . . . . 59 ?$WJ7jFikjt . . . . . . . . 63 16 Jjt . . . . . . . . . . . . 63 8 Jjt . . . . . . . . . . . . 64 2 Jjt . . . . . . . . . . . . 65 [lj9jt. . . . . . . . . . . 65 ?$WJ7jtNHQ}! . . . . . . 66

?$WNha} . . . . . . . . . . . 69 QtNjAu7 . . . . . . . . . . . 70 jAr/85;k$YsH . . . . . . 70 $jAr/85;k$YsH . . . . . 74 dj6ju7. . . . . . . . . . . . 77 QtN9Hl<8&/i9 . . . . . . . 78 p\9Hl<8&/i9 . . . . . . . 78 2 !9Hl<8&/i9 . . . . . . . 79 9Hl<8&/i9NdjvF. . . . . 79

h 4 O [sN50 . . . . . . . . . 83 [s. . . . . . . . . . . . . . . 83 !5N-& . . . . . . . . . . . 84 !5N(/9FsH . . . . . . . . 84 [sNis/"Au"*hS5$: . . . 85 [sk@R . . . . . . . . . . . . 85 @(*Au[s . . . . . . . . . . . 86 @(*Au[sNc . . . . . . . . 87 +0djU1[s . . . . . . . . . 87 0g[s . . . . . . . . . . . . 88 ]$sF#s0h[s. . . . . . . . 88 [jAu[s. . . . . . . . . . . . 89 [jAu[sNc . . . . . . . . . 89 x(V-Au[s . . . . . . . . . . 90 dj6jD=[s . . . . . . . . . 90 [s]$s?< . . . . . . . . . . 91 [j5$:[s . . . . . . . . . . . 92 [j5$:[sNc . . . . . . . . 93 [s(lasH . . . . . . . . . . . 94 m . . . . . . . . . . . . . . 94 [s(lasHNgx. . . . . . . . 95 [s;/7gs . . . . . . . . . . . 95 :(zHjWlCH . . . . . . . . 97 Y/Hk:(z . . . . . . . . . . 99 [s;/7gs*hS5V9Hjs0NO O . . . . . . . . . . . . . . 100 [s;/7gs*hS=$N3s]<Ms H . . . . . . . . . . . . . . 100 [s;/7gsNis/*hSAu . . . 102 [s3s9Hi/?< . . . . . . . . 102 [s3s9Hi/?<NE[ DO j9H 103 [sK++ok0 . . . . . . . . . . 105

h 5 O 0*hSdjvF . . . . . . 107 O8aK . . . . . . . . . . . . . 107 1 !R . . . . . . . . . . . . 108 jt0 . . . . . . . . . . . . . 109 jt0Nc . . . . . . . . . . . 109 i|=0 . . . . . . . . . . . . . 110 i|=0Nc . . . . . . . . . . 110 k@0 . . . . . . . . . . . . . 111 k@0Nc . . . . . . . . . . . 112 i;R*hS0 . . . . . . . . . . 113 lL0 . . . . . . . . . . . . 113 ;Q0 . . . . . . . . . . . . 113 8z . . . . . . . . . . . . . 116 X80 . . . . . . . . . . . . 117 @} . . . . . . . . . . . . . 119 1 !R . . . . . . . . . . . . 122 H%H_~_*hSjAQ_i; . . . . 122 0NW; . . . . . . . . . . . . . 123 i;RN%hgL . . . . . . . . . 123 BYTE G<?&*V8'/HNHQ! . . 126 H_~_djvF . . . . . . . . . . 127 ;QQ9 . . . . . . . . . . . . 129 WHERE =$N . . . . . . . . . . 131 ^9/5l?[sdjvFNra . . . 133 FORALL =$N . . . . . . . . . . 139 FORALL =$NNra . . . . . . . 140 ]$s?<NdjvF . . . . . . . . 142 ]$s?<djvFNc . . . . . . 144 0t]$s?<NdjvF . . . . . . 144

h 6 O )f=$ . . . . . . . . . 147 9F<HasH&VmC/ . . . . . . . 147 IF =$N . . . . . . . . . . . . 147 c . . . . . . . . . . . . . . 149 CASE =$N . . . . . . . . . . . 149 c . . . . . . . . . . . . . . 152 DO =$N . . . . . . . . . . . . 152 *<9F<HasH . . . . . . . . 153 DO WHILE =$N . . . . . . . . . 157 c . . . . . . . . . . . . . . 157 ,t . . . . . . . . . . . . . . 157

h 7 O Wm0i`1L*hSWm7<8c < . . . . . . . . . . . . . . . 159 -zOO . . . . . . . . . . . . . 159 >0N-zOO . . . . . . . . . 160 X"U1 . . . . . . . . . . . . . 164 [9HX"U1 . . . . . . . . . 164 HQX"U1 . . . . . . . . . . 166

iv XL Fortran for AIX: is2<8&jU!ls9

]$s?<X"U1 . . . . . . . . 167 0t]$s?<X"U1 . . . . . . 168 Wm0i`1L"Wm7<8c<"*hS5 VWm0i` . . . . . . . . . . . 169 btWm7<8c< . . . . . . . . 169 $s?<U'<9N50 . . . . . . 170 $s?<U'<9&VmC/ . . . . . . 172 $s?<U'<9Nc . . . . . . . 175 mN$s?<U'<9&VmC/ . . . . 176 @rJmNWm7<8c<2H . . . . 176 mN$s?<U'<9&VmC/KhkH _~_Wm7<8c<NH% . . . . . 178 jAQ_i;R . . . . . . . . . 179 jAQ_djvF . . . . . . . . . 180 a$sWm0i` . . . . . . . . . . 181 b8e<k . . . . . . . . . . . . 183 b8e<kNc . . . . . . . . . 186 VmC/&G<?NWm0i`1L . . . . 187 VmC/&G<?&Wm0i`1LNc 188 Xt*hS5Vk<As&5VWm0i` 188 Wm7<8c<2H . . . . . . . . 190 H_~_Wm7<8c< . . . . . . . 191 H_~_Wm7<8c<>H>N>0NT lW . . . . . . . . . . . . . 192 z-t . . . . . . . . . . . . . 193 Bz-tNEM . . . . . . . . . 193 z-tX"U1 . . . . . . . . . . 196 %VAL *hS %REF . . . . . . . 197 >z-tNU^ . . . . . . . . . 199 *W7gsN>z-t . . . . . . . 200 Xj5lF$J$*W7gsN>z-tK P9k)Bv` . . . . . . . . . 200 8zz-tN95 . . . . . . . . . 201 >z-tH7FNQt . . . . . . . 201 >z-tH7Fdj6jD=J*V8'/ H . . . . . . . . . . . . . . 203 >z-tH7FN]$s?< . . . . . 204 >z-tH7FNWm7<8c< . . . 205 >z-tH7FN"9?j9/ . . . . 206 Wm7<8c<2HNrh . . . . . . 206 >0KP9kWm7<8c<2HNrhN ,' . . . . . . . . . . . . . 207 mN>KP9kWm7<8c<2HNrh 208 F" . . . . . . . . . . . . . . 209 chWm7<8c< . . . . . . . . . 209 c . . . . . . . . . . . . . . 211

(lasH?Wm7<8c< . . . . . . 212 c . . . . . . . . . . . . . . 214

h 8 O I/O N50 . . . . . . . . . 217 l3<I . . . . . . . . . . . . . 217 jM0l3<I . . . . . . . . . 217 TjM0l3<I . . . . . . . . . 218 U!$k*;l3<I . . . . . . . 218 U!$k . . . . . . . . . . . . . 218 0tU!$k . . . . . . . . . . 218 0tU!$k&"/;9&b<I: g!" >\"*hS9Hj<` . . . . . . 219 btU!$k . . . . . . . . . . 221 uV . . . . . . . . . . . . . . 222 uVN\3 . . . . . . . . . . . 222 G<?>w9F<HasHNBT . . . 223 G<?>w9F<HasHNs1|NBT 225 "IPs9 I/O *hSs"IPs9 I/O 227 G<?>w,Tolk0eNU!$kNL V . . . . . . . . . . . . . . 227 ro*hS IOSTAT M . . . . . . . . 229 l3<IN*ojro . . . . . . . 230 U!$kN*ojro . . . . . . . 230 (i<ro . . . . . . . . . . . 230

h 9 O I/O NA0_j . . . . . . . 239 A0X(NA0_j . . . . . . . . . 239 G<?T8-RR . . . . . . . . . 239 )fT8-RR . . . . . . . . . 241 8z9Hjs0T8-RR . . . . . . 242 T8 . . . . . . . . . . . . . . 243 #GtT8 . . . . . . . . . . . 244 G<?T8-RR . . . . . . . . . . 244 A (8z) T8 . . . . . . . . . . 244 B (2 J) T8 . . . . . . . . . . 245 E"D"*hS Q (H%:Y) T8 . . . 247 EN T8 . . . . . . . . . . . . 249 ES T8 . . . . . . . . . . . . 250 F (XtJ7Bt) T8 . . . . . . . 251 G (lL) T8 . . . . . . . . . . 253 I (0t) T8 . . . . . . . . . . 255 L (@}) T8 . . . . . . . . . . 256 O (8 Jt) T8 . . . . . . . . . 257 Q (8z+&sH) T8 . . . . . . . 259 Z (16 J) T8. . . . . . . . . . 260 )fT8-RR . . . . . . . . . . 262

\! v

| |

/ (9iC7e) T8 . . . . . . . . 262 : (3ms) T8 . . . . . . . . . 262 $ (Ik-f) T8. . . . . . . . . 263 "]9HmU# / sEzQdT8 (8z9 Hjs0T8-RR) . . . . . . . . 263 BN (Vis/&Lk) *hS BZ (Vis /&<m) T8. . . . . . . . . . 264 H T8 . . . . . . . . . . . . 265 P (91<kxt) T8 . . . . . . . 266 S"SP"*hS SS (df)f) T8 . . . 267 T"TL"TR"*hS X (jLV) T8 . . 268 I/O j9HHA0EMNj_nQ. . . . . 269 j9HX(NA0_j . . . . . . . . 270 j9HX(~O . . . . . . . . . 271 j9HX(PO . . . . . . . . . 272 >0j9HNA0_j . . . . . . . . 274 >0j9H~OG<? . . . . . . . 274 >0j9HPOG<? . . . . . . . 280

h 10 O 9F<HasH*hS0- . . . 285 0- . . . . . . . . . . . . . . 289 ALLOCATABLE . . . . . . . . . . 289 ALLOCATE . . . . . . . . . . . . 290 ASSIGN . . . . . . . . . . . . . 293 AUTOMATIC . . . . . . . . . . . 294 BACKSPACE . . . . . . . . . . . 296 BLOCK DATA . . . . . . . . . . . 298 BYTE . . . . . . . . . . . . . . 299 CALL . . . . . . . . . . . . . . 302 CASE . . . . . . . . . . . . . . 304 CHARACTER . . . . . . . . . . . 306 CLOSE . . . . . . . . . . . . . 312 COMMON . . . . . . . . . . . . 314 COMPLEX . . . . . . . . . . . . 319 CONTAINS . . . . . . . . . . . . 324 CONTINUE . . . . . . . . . . . . 325 CYCLE . . . . . . . . . . . . . 325 DATA. . . . . . . . . . . . . . 327 DEALLOCATE . . . . . . . . . . . 331 I8? (TYPE) . . . . . . . . . . . 333 DIMENSION . . . . . . . . . . . 334 DO. . . . . . . . . . . . . . . 335 DO WHILE . . . . . . . . . . . . 337 DOUBLE COMPLEX . . . . . . . . . 339 DOUBLE PRECISION . . . . . . . . 342 ELSE . . . . . . . . . . . . . . 346

ELSE IF . . . . . . . . . . . . . 347 ELSEWHERE . . . . . . . . . . . 348 END . . . . . . . . . . . . . . 350 END (=$N) . . . . . . . . . . . 351 END INTERFACE . . . . . . . . . . 354 END TYPE . . . . . . . . . . . . 356 ENDFILE. . . . . . . . . . . . . 357 ENTRY . . . . . . . . . . . . . 359 EQUIVALENCE . . . . . . . . . . 362 EXIT . . . . . . . . . . . . . . 365 EXTERNAL . . . . . . . . . . . . 366 FORALL . . . . . . . . . . . . . 367 FORALL (=$N) . . . . . . . . . . 371 FORMAT. . . . . . . . . . . . . 372 FUNCTION . . . . . . . . . . . . 378 GO TO (djvF) . . . . . . . . . 382 GO TO (W;) . . . . . . . . . . . 384 GO TO (5ro) . . . . . . . . . . 385 IF (;Q) . . . . . . . . . . . . . 386 IF (VmC/) . . . . . . . . . . . 387 IF (@}) . . . . . . . . . . . . . 388 IMPLICIT . . . . . . . . . . . . 389 INQUIRE. . . . . . . . . . . . . 392 INTEGER . . . . . . . . . . . . 399 INTENT . . . . . . . . . . . . . 405 INTERFACE. . . . . . . . . . . . 407 INTRINSIC . . . . . . . . . . . . 409 LOGICAL . . . . . . . . . . . . 411 MODULE . . . . . . . . . . . . 416 MODULE PROCEDURE . . . . . . . . 417 NAMELIST . . . . . . . . . . . . 418 NULLIFY . . . . . . . . . . . . 419 OPEN . . . . . . . . . . . . . . 420 OPTIONAL . . . . . . . . . . . . 427 PARAMETER . . . . . . . . . . . 429 PAUSE . . . . . . . . . . . . . 430 POINTER (Fortran 90) . . . . . . . . 431 POINTER (0t) . . . . . . . . . . 434 PRINT . . . . . . . . . . . . . 436 PRIVATE . . . . . . . . . . . . 438 PROGRAM . . . . . . . . . . . . 441 PROTECTED . . . . . . . . . . . 442 PUBLIC . . . . . . . . . . . . . 444 READ . . . . . . . . . . . . . . 445 REAL . . . . . . . . . . . . . . 453 RECORD . . . . . . . . . . . . . 458

vi XL Fortran for AIX: is2<8&jU!ls9

|

RETURN . . . . . . . . . . . . . 460 REWIND . . . . . . . . . . . . . 461 SAVE . . . . . . . . . . . . . . 463 SELECT CASE . . . . . . . . . . . 465 SEQUENCE . . . . . . . . . . . . 467 9F<HasHXt . . . . . . . . . 468 STATIC . . . . . . . . . . . . . 470 STOP . . . . . . . . . . . . . . 472 SUBROUTINE . . . . . . . . . . . 473 TARGET . . . . . . . . . . . . . 475 TYPE . . . . . . . . . . . . . . 476 ?$Wk@ . . . . . . . . . . . . 481 USE . . . . . . . . . . . . . . 488 VALUE . . . . . . . . . . . . . 491 VIRTUAL . . . . . . . . . . . . 493 VOLATILE . . . . . . . . . . . . 493 WAIT . . . . . . . . . . . . . . 496 WHERE . . . . . . . . . . . . . 497 WRITE . . . . . . . . . . . . . 500

h 11 O FQG#l/F#V . . . . . 507 maA0*hSsmaA0G#l/F#V 507 maA0G#l/F#V . . . . . . 507 smaA0G#l/F#V . . . . . . 510 G#l/F#V*hSG,= . . . . . . 510 GjG#l/F#V . . . . . . . . 511 k<W&"sm<kQG#l/F#V . . 511 G#l/F#VN\Yb@ . . . . . . . 511 ASSERT . . . . . . . . . . . . 511 CNCALL . . . . . . . . . . . . 513 COLLAPSE . . . . . . . . . . . 515 EJECT . . . . . . . . . . . . 516 INCLUDE . . . . . . . . . . . 517 INDEPENDENT . . . . . . . . . 519 #LINE. . . . . . . . . . . . . 523 PERMUTATION . . . . . . . . . 525 @PROCESS . . . . . . . . . . . 526 SNAPSHOT . . . . . . . . . . . 527 SOURCEFORM. . . . . . . . . . 529 STREAM_UNROLL . . . . . . . . 530 SUBSCRIPTORDER . . . . . . . . 532 UNROLL . . . . . . . . . . . . 534 UNROLL_AND_FUSE . . . . . . . 536

h 12 O H_~_Wm7<8c< . . . . 539 H_~_Wm7<8c<N/i9 . . . . 539

HqH_~_Xt . . . . . . . . . 539 (lasH?H_~_Wm7<8c< . . 539 79F`HqH_~_Xt . . . . . . 541 Q9H_~_Xt . . . . . . . . . 541 H_~_5Vk<As . . . . . . . 541 G<?=(bGk . . . . . . . . . . 542 0tSCH&bGk . . . . . . . . 542 0tG<?&bGk . . . . . . . . 543 BG<?&bGk . . . . . . . . . 544 H_~_Wm7<8c<N\7$-R . . . 545 ABORT () . . . . . . . . . . . . 545 ABS (A) . . . . . . . . . . . . . 546 ACHAR (I) . . . . . . . . . . . . 547 ACOS (X) . . . . . . . . . . . . 547 ACOSD (X) . . . . . . . . . . . . 548 ADJUSTL (STRING) . . . . . . . . . 549 ADJUSTR (STRING) . . . . . . . . . 549 AIMAG (Z), IMAG (Z) . . . . . . . . 550 AINT (A, KIND) . . . . . . . . . . 551 ALL (MASK, DIM) . . . . . . . . . 552 ALLOCATED(ARRAY) ^?O ALLOCATED(SCALAR) . . . . . . . . 553 ANINT (A, KIND) . . . . . . . . . 553 ANY (MASK, DIM) . . . . . . . . . 554 ASIN (X) . . . . . . . . . . . . 555 ASIND (X) . . . . . . . . . . . . 556 ASSOCIATED (POINTER, TARGET) . . . 557 ATAN (X) . . . . . . . . . . . . 558 ATAND (X) . . . . . . . . . . . . 559 ATAN2 (Y, X) . . . . . . . . . . . 559 ATAN2D (Y, X) . . . . . . . . . . 561 BIT_SIZE (I) . . . . . . . . . . . 562 BTEST (I, POS) . . . . . . . . . . 563 CEILING(A, KIND) . . . . . . . . . 564 CHAR (I, KIND) . . . . . . . . . . 565 CMPLX (X, Y, KIND) . . . . . . . . 566 CONJG (Z) . . . . . . . . . . . . 567 COS (X) . . . . . . . . . . . . . 568 COSD (X) . . . . . . . . . . . . 569 COSH (X) . . . . . . . . . . . . 569 COUNT (MASK, DIM) . . . . . . . . 570 CPU_TIME(TIME) . . . . . . . . . . 571 CSHIFT (ARRAY, SHIFT, DIM) . . . . . 573 CVMGx (TSOURCE, FSOURCE, MASK) . . 574 DATE_AND_TIME (DATE, TIME, ZONE, VALUES) . . . . . . . . . . . . 576

\! vii

|

| | |

DBLE (A) . . . . . . . . . . . . 578 DCMPLX (X, Y) . . . . . . . . . . 579 DIGITS (X) . . . . . . . . . . . . 580 DIM (X, Y) . . . . . . . . . . . . 581 DOT_PRODUCT (VECTOR_A, VECTOR_B) 582 DPROD (X, Y). . . . . . . . . . . 582 EOSHIFT (ARRAY, SHIFT, BOUNDARY, DIM) . . . . . . . . . . . . . . 583 EPSILON (X) . . . . . . . . . . . 585 ERF (X) . . . . . . . . . . . . . 586 ERFC (X) . . . . . . . . . . . . 587 EXP (X) . . . . . . . . . . . . . 588 EXPONENT (X) . . . . . . . . . . 589 FLOOR(A, KIND) . . . . . . . . . . 589 FRACTION (X) . . . . . . . . . . 591 GAMMA(X) . . . . . . . . . . . . 592 GETENV (NAME, VALUE) . . . . . . 593 HFIX (A) . . . . . . . . . . . . 594 HUGE (X) . . . . . . . . . . . . 595 IACHAR (C) . . . . . . . . . . . 595 IAND (I, J) . . . . . . . . . . . . 596 IBCLR (I, POS) . . . . . . . . . . 597 IBITS (I, POS, LEN) . . . . . . . . . 598 IBSET (I, POS). . . . . . . . . . . 599 ICHAR (C) . . . . . . . . . . . . 600 IEOR (I, J) . . . . . . . . . . . . 600 ILEN (I) . . . . . . . . . . . . . 601 IMAG (Z) . . . . . . . . . . . . 602 INDEX (STRING, SUBSTRING, BACK) . . 602 INT (A, KIND). . . . . . . . . . . 603 INT2(A) . . . . . . . . . . . . . 605 IOR (I, J) . . . . . . . . . . . . 606 ISHFT (I, SHIFT) . . . . . . . . . . 607 ISHFTC (I, SHIFT, SIZE) . . . . . . . 608 KIND (X) . . . . . . . . . . . . 609 LBOUND (ARRAY, DIM) . . . . . . . 609 LEADZ (I) . . . . . . . . . . . . 610 LEN (STRING) . . . . . . . . . . . 611 LEN_TRIM (STRING) . . . . . . . . 612 LGAMMA (X) . . . . . . . . . . . 612 LGE (STRING_A, STRING_B). . . . . . 613 LGT (STRING_A, STRING_B). . . . . . 614 LLE (STRING_A, STRING_B) . . . . . . 615 LLT (STRING_A, STRING_B) . . . . . . 616 LOC (X) . . . . . . . . . . . . . 617 LOG (X) . . . . . . . . . . . . . 618

LOG10 (X) . . . . . . . . . . . . 619 LOGICAL (L, KIND). . . . . . . . . 619 LSHIFT (I, SHIFT) . . . . . . . . . 620 MATMUL(MATRIX_A, MATRIX_B, MINDIM) . . . . . . . . . . . . 621 MAX (A1, A2, A3, ...) . . . . . . . . 623 MAXEXPONENT (X). . . . . . . . . 625 MAXLOC(ARRAY, DIM, MASK) ^?O MAXLOC(ARRAY, MASK). . . . . . . 625 MAXVAL(ARRAY, DIM, MASK) ^?O MAXVAL(ARRAY, MASK). . . . . . . 627 MERGE (TSOURCE, FSOURCE, MASK) . . 629 MIN (A1, A2, A3, ...) . . . . . . . . 630 MINEXPONENT (X) . . . . . . . . . 631 MINLOC(ARRAY, DIM, MASK) ^?O MINLOC(ARRAY, MASK) . . . . . . . 632 MINVAL(ARRAY, DIM, MASK) ^?O MINVAL(ARRAY, MASK) . . . . . . . 634 MOD (A, P). . . . . . . . . . . . 635 MODULO (A, P) . . . . . . . . . . 636 MVBITS (FROM, FROMPOS, LEN, TO, TOPOS) . . . . . . . . . . . . . 637 NEAREST (X,S) . . . . . . . . . . 638 NINT (A, KIND) . . . . . . . . . . 639 NOT (I) . . . . . . . . . . . . . 640 NULL(MOLD) . . . . . . . . . . . 641 NUM_PARTHDS() . . . . . . . . . . 642 NUMBER_OF_PROCESSORS (DIM) . . . . 643 NUM_USRTHDS() . . . . . . . . . . 644 PACK (ARRAY, MASK, VECTOR) . . . . 644 PRECISION (X) . . . . . . . . . . 646 PRESENT (A) . . . . . . . . . . . 647 PROCESSORS_SHAPE () . . . . . . . 648 PRODUCT(ARRAY, DIM, MASK) ^?O PRODUCT(ARRAY, MASK) . . . . . . 648 QCMPLX (X, Y) . . . . . . . . . . 650 QEXT (A) . . . . . . . . . . . . 651 RADIX (X) . . . . . . . . . . . . 652 RAND () . . . . . . . . . . . . . 652 RANDOM_NUMBER (HARVEST) . . . . 653 RANDOM_SEED (SIZE, PUT, GET, GENERATOR) . . . . . . . . . . . 654 RANGE (X) . . . . . . . . . . . . 656 REAL (A, KIND) . . . . . . . . . . 657 REPEAT (STRING, NCOPIES). . . . . . 658 RESHAPE (SOURCE, SHAPE, PAD, ORDER) 658

viii XL Fortran for AIX: is2<8&jU!ls9

RRSPACING (X) . . . . . . . . . . 660 RSHIFT (I, SHIFT) . . . . . . . . . 660 SCALE (X,I) . . . . . . . . . . . 661 SCAN (STRING, SET, BACK). . . . . . 662 SELECTED_INT_KIND (R) . . . . . . . 663 SELECTED_REAL_KIND (P, R) . . . . . 664 SET_EXPONENT (X,I) . . . . . . . . 665 SHAPE(SOURCE) . . . . . . . . . . 666 SIGN (A, B) . . . . . . . . . . . 666 SIGNAL (I, PROC) . . . . . . . . . 668 SIN (X) . . . . . . . . . . . . . 669 SIND (X) . . . . . . . . . . . . 670 SINH (X) . . . . . . . . . . . . 671 SIZE (ARRAY, DIM). . . . . . . . . 671 SIZEOF(A) . . . . . . . . . . . . 672 SPACING (X) . . . . . . . . . . . 674 SPREAD (SOURCE, DIM, NCOPIES) . . . 675 SQRT (X) . . . . . . . . . . . . 676 SRAND (SEED) . . . . . . . . . . 677 SUM(ARRAY, DIM, MASK) ^?O SUM(ARRAY, MASK) . . . . . . . . 678 SYSTEM (CMD, RESULT) . . . . . . . 680 SYSTEM_CLOCK(COUNT, COUNT_RATE, COUNT_MAX) . . . . . . . . . . . 681 TAN (X) . . . . . . . . . . . . . 682 TAND (X) . . . . . . . . . . . . 683 TANH (X) . . . . . . . . . . . . 684 TINY (X) . . . . . . . . . . . . 685 TRANSFER (SOURCE, MOLD, SIZE) . . . 685 TRANSPOSE (MATRIX). . . . . . . . 687 TRIM (STRING) . . . . . . . . . . 687 UBOUND (ARRAY, DIM) . . . . . . . 688 UNPACK (VECTOR, MASK, FIELD) . . . 689 VERIFY (STRING, SET, BACK) . . . . . 690

h 2 t XL Fortran GN^kA9 lCI&Wm0i_s0 . . . . . 693

h 13 O SMP G#l/F#V . . . . . 695 SMP G#l/F#VN5W . . . . . . 695 BsNh=$N . . . . . . . . . 695 nH&Q=$N . . . . . . . . . 696 kg5l?BsnH&Q=$N . . . . 696 1|=$N . . . . . . . . . . . 696 =N>N OpenMP G#l/F#V . . . 696 s OpenMP SMP G#l/F#V . . . 697

SMP G#l/F#VN\YJb@ . . . . 697 ATOMIC . . . . . . . . . . . . 697 BARRIER . . . . . . . . . . . 700 CRITICAL / END CRITICAL . . . . . 701 DO / END DO . . . . . . . . . . 703 DO SERIAL. . . . . . . . . . . 707 FLUSH . . . . . . . . . . . . 708 MASTER / END MASTER . . . . . . 711 ORDERED / END ORDERED . . . . . 712 PARALLEL / END PARALLEL . . . . 715 PARALLEL DO / END PARALLEL DO 718 PARALLEL SECTIONS / END PARALLEL SECTIONS . . . . . . . 722 PARALLEL WORKSHARE / END PARALLEL WORKSHARE . . . . . . 726 SCHEDULE . . . . . . . . . . . 726 SECTIONS / END SECTIONS . . . . . 730 SINGLE / END SINGLE . . . . . . 734 THREADLOCAL . . . . . . . . . 738 THREADPRIVATE . . . . . . . . 741 WORKSHARE . . . . . . . . . . 747 OpenMP G#l/F#V8a . . . . . . 750 G#l/F#V8aN0m<Pk,' . . 750 COPYIN . . . . . . . . . . . . 752 COPYPRIVATE . . . . . . . . . 753 DEFAULT . . . . . . . . . . . 754 IF . . . . . . . . . . . . . . 756 FIRSTPRIVATE . . . . . . . . . 757 LASTPRIVATE . . . . . . . . . . 758 NUM_THREADS . . . . . . . . . 760 ORDERED . . . . . . . . . . . 761 PRIVATE . . . . . . . . . . . 762 REDUCTION . . . . . . . . . . 764 SCHEDULE . . . . . . . . . . . 767 SHARED . . . . . . . . . . . . 769

h 14 O OpenMP BTD-k<As*hS mC/&k<As . . . . . . . . . 773 omp_destroy_lock . . . . . . . . . . 774 omp_destroy_nest_lock . . . . . . . . 775 omp_get_dynamic . . . . . . . . . . 775 omp_get_max_threads . . . . . . . . . 775 omp_get_nested . . . . . . . . . . . 776 omp_get_num_procs . . . . . . . . . 776 omp_get_num_threads . . . . . . . . . 777 omp_get_thread_num . . . . . . . . . 777

\! ix

| | | | | | | omp_get_wtick . . . . . . . . . . . 778 omp_get_wtime . . . . . . . . . . . 779 omp_in_parallel . . . . . . . . . . . 779 omp_init_lock . . . . . . . . . . . 780 omp_init_nest_lock . . . . . . . . . . 781 omp_set_dynamic . . . . . . . . . . 781 omp_set_lock . . . . . . . . . . . 782 omp_set_nested . . . . . . . . . . . 783 omp_set_nest_lock . . . . . . . . . . 783 omp_set_num_threads . . . . . . . . . 784 omp_test_lock . . . . . . . . . . . 784 omp_test_nest_lock . . . . . . . . . . 785 omp_unset_lock . . . . . . . . . . . 786 omp_unset_nest_lock . . . . . . . . . 786

h 15 O Pthreads i$Vij<&b8e <k . . . . . . . . . . . . . . 787 Pthreads NG<?=$"Xt"*hS5Vk <As . . . . . . . . . . . . . 788 Pthreads NG<?=$ . . . . . . . 788 9lCI0-*V8'/HK`nrBT9 kXt . . . . . . . . . . . . 788 9lCIK`nrBT9kXt*hS5V k<As . . . . . . . . . . . . 788 mutex 0-*V8'/HK`nrBT9k Xt . . . . . . . . . . . . . 789 mutex *V8'/HK`nrBT9kXt 789 roQtN0-*V8'/HK`nrBT 9kXt . . . . . . . . . . . . 789 roQt*V8'/HK`nrBT9kX t . . . . . . . . . . . . . . 789 9lCIG-G<?K`nrBT9kXt 789 )f9lCIhjC7!=K`nrBT9 kXt*hS5Vk<As . . . . . . 790 1 sBjNi|=N`nrBT9kXt 790 f_maketime . . . . . . . . . . . . 790 f_pthread_attr_destroy . . . . . . . . . 790 f_pthread_attr_getdetachstate . . . . . . . 791 f_pthread_attr_getguardsize . . . . . . . 791 f_pthread_attr_getinheritsched . . . . . . 792 f_pthread_attr_getschedparam. . . . . . . 792 f_pthread_attr_getschedpolicy. . . . . . . 793 f_pthread_attr_getscope . . . . . . . . 793 f_pthread_attr_getstackaddr . . . . . . . 794 f_pthread_attr_getstacksize . . . . . . . 795 f_pthread_attr_init . . . . . . . . . . 795 f_pthread_attr_setdetachstate . . . . . . . 796 f_pthread_attr_setguardsize . . . . . . . 796 f_pthread_attr_setinheritsched. . . . . . . 797 f_pthread_attr_setschedparam . . . . . . . 798 f_pthread_attr_setschedpolicy . . . . . . . 798 f_pthread_attr_setscope . . . . . . . . 799 f_pthread_attr_setstackaddr . . . . . . . 800 f_pthread_attr_setstacksize . . . . . . . 800 f_pthread_attr_t . . . . . . . . . . . 801 f_pthread_cancel . . . . . . . . . . 801 f_pthread_cleanup_pop. . . . . . . . . 801 f_pthread_cleanup_push . . . . . . . . 802 f_pthread_cond_broadcast . . . . . . . . 803 f_pthread_cond_destroy . . . . . . . . 804 f_pthread_cond_init. . . . . . . . . . 804 f_pthread_cond_signal . . . . . . . . . 805 f_pthread_cond_t . . . . . . . . . . 805 f_pthread_cond_timedwait. . . . . . . . 805 f_pthread_cond_wait . . . . . . . . . 806 f_pthread_condattr_destroy . . . . . . . 807 f_pthread_condattr_getpshared . . . . . . 807 f_pthread_condattr_init. . . . . . . . . 808 f_pthread_condattr_setpshared . . . . . . 808 f_pthread_condattr_t . . . . . . . . . 809 f_pthread_create . . . . . . . . . . . 809 f_pthread_detach . . . . . . . . . . 810 f_pthread_equal . . . . . . . . . . . 811 f_pthread_exit . . . . . . . . . . . 811 f_pthread_getconcurrency . . . . . . . . 812 f_pthread_getschedparam . . . . . . . . 812 f_pthread_getspecific . . . . . . . . . 813 f_pthread_join . . . . . . . . . . . 813 f_pthread_key_create . . . . . . . . . 814 f_pthread_key_delete . . . . . . . . . 814 f_pthread_key_t . . . . . . . . . . . 815 f_pthread_kill . . . . . . . . . . . 815 f_pthread_mutex_destroy . . . . . . . . 816 f_pthread_mutex_getprioceiling . . . . . . 816 f_pthread_mutex_init . . . . . . . . . 816 f_pthread_mutex_lock . . . . . . . . . 817 f_pthread_mutex_setprioceiling . . . . . . 818 f_pthread_mutex_t . . . . . . . . . . 818 f_pthread_mutex_trylock . . . . . . . . 818 f_pthread_mutex_unlock . . . . . . . . 819 f_pthread_mutexattr_destroy . . . . . . . 819 f_pthread_mutexattr_getprioceiling . . . . . 820

x XL Fortran for AIX: is2<8&jU!ls9

| |

|

|

| f_pthread_mutexattr_getprotocol . . . . . . 820 f_pthread_mutexattr_getpshared . . . . . . 820 f_pthread_mutexattr_gettype . . . . . . . 821 f_pthread_mutexattr_init . . . . . . . . 822 f_pthread_mutexattr_setprioceiling . . . . . 822 f_pthread_mutexattr_setprotocol . . . . . . 823 f_pthread_mutexattr_setpshared . . . . . . 823 f_pthread_mutexattr_settype . . . . . . . 824 f_pthread_mutexattr_t . . . . . . . . . 825 f_pthread_once . . . . . . . . . . . 825 f_pthread_once_t . . . . . . . . . . 826 f_pthread_rwlock_destroy . . . . . . . . 826 f_pthread_rwlock_init . . . . . . . . . 826 f_pthread_rwlock_rdlock . . . . . . . . 827 f_pthread_rwlock_t . . . . . . . . . . 828 f_pthread_rwlock_tryrdlock . . . . . . . 828 f_pthread_rwlock_trywrlock . . . . . . . 829 f_pthread_rwlock_unlock . . . . . . . . 830 f_pthread_rwlock_wrlock . . . . . . . . 830 f_pthread_rwlockattr_destroy . . . . . . . 831 f_pthread_rwlockattr_getpshared . . . . . . 831 f_pthread_rwlockattr_init . . . . . . . . 832 f_pthread_rwlockattr_setpshared . . . . . . 832 f_pthread_rwlockattr_t . . . . . . . . . 833 f_pthread_self . . . . . . . . . . . 833 f_pthread_setcancelstate . . . . . . . . 833 f_pthread_setcanceltype . . . . . . . . 834 f_pthread_setconcurrency . . . . . . . . 834 f_pthread_setschedparam . . . . . . . . 835 f_pthread_setspecific . . . . . . . . . 836 f_pthread_t . . . . . . . . . . . . 836 f_pthread_testcancel . . . . . . . . . 837 f_sched_param . . . . . . . . . . . 837 f_sched_yield . . . . . . . . . . . 837 f_timespec . . . . . . . . . . . . 837

h 3 t XL Fortran @lf<F# jF#< . . . . . . . . . . . 839

h 16 O b0.t@)f*hSHqNWm 7<8c< . . . . . . . . . . . . 841 fpgets fpsets . . . . . . . . . . . . 841 b0.t@)f*hSHqN?aNzL*J Wm7<8c< . . . . . . . . . . 842 xlf_fp_util b0.t@Wm7<8c< . . 845 IEEE b8e<kH5]<H . . . . . . 849

3sQ$kHc0h} . . . . . . . 850 IEEE r$sWjasH9k?aNlL, ' . . . . . . . . . . . . . . 851 IEEE I8G<??Hjt . . . . . . 851 IEEE i;R . . . . . . . . . . 853 IEEE Wm7<8c< . . . . . . . 854 b0.t@u7KX9k,' . . . . . 874 c . . . . . . . . . . . . . . 875

h 17 O 5<S9&Wm7<8c<*hS f<F#jF#<&Wm7<8c< . . . 879 lL*J5<S9&Wm7<8c<*hSf <F#jF#<&Wm7<8c< . . . . 879 5<S9&Wm7<8c<*hSf<F#j F#<&Wm7<8c<Nj9H . . . . 881 alarm_. . . . . . . . . . . . . . 881 bic_ . . . . . . . . . . . . . . 882 bis_ . . . . . . . . . . . . . . 882 bit_ . . . . . . . . . . . . . . 883 clock_ . . . . . . . . . . . . . . 883 ctime_ . . . . . . . . . . . . . . 883 date . . . . . . . . . . . . . . 884 dtime_. . . . . . . . . . . . . . 884 etime_ . . . . . . . . . . . . . . 885 exit_ . . . . . . . . . . . . . . 885 fdate_ . . . . . . . . . . . . . . 885 fiosetup_ . . . . . . . . . . . . . 886 flush_ . . . . . . . . . . . . . . 887 ftell_ ftell64_ . . . . . . . . . . . 887 getarg . . . . . . . . . . . . . . 888 getcwd_ . . . . . . . . . . . . . 888 getfd . . . . . . . . . . . . . . 889 getgid_ . . . . . . . . . . . . . 889 getlog_ . . . . . . . . . . . . . 890 getpid_ . . . . . . . . . . . . . 890 getuid_ . . . . . . . . . . . . . 890 global_timef . . . . . . . . . . . . 891 gmtime_ . . . . . . . . . . . . . 892 hostnm_ . . . . . . . . . . . . . 892 iargc . . . . . . . . . . . . . . 893 idate_ . . . . . . . . . . . . . . 893 ierrno_ . . . . . . . . . . . . . 893 irand . . . . . . . . . . . . . . 894 irtc . . . . . . . . . . . . . . . 894 itime_ . . . . . . . . . . . . . . 895 jdate . . . . . . . . . . . . . . 895

\! xi

|

| | | | |

|

| | |

| lenchr_ . . . . . . . . . . . . . 895 lnblnk_ . . . . . . . . . . . . . 896 ltime_ . . . . . . . . . . . . . . 896 mclock . . . . . . . . . . . . . 897 qsort_ . . . . . . . . . . . . . . 897 qsort_down . . . . . . . . . . . . 898 qsort_up . . . . . . . . . . . . . 898 rtc . . . . . . . . . . . . . . . 899 setrteopts . . . . . . . . . . . . . 899 sleep_ . . . . . . . . . . . . . . 900 time_ . . . . . . . . . . . . . . 900 timef . . . . . . . . . . . . . . 900 timef_delta . . . . . . . . . . . . 901 umask_ . . . . . . . . . . . . . 901 usleep_ . . . . . . . . . . . . . 902 xl_ _trbk . . . . . . . . . . . . . 902

h 4 t O<I&'"H XL Fortran . . . . . . . . . . . . 903

h 18 O O<I&'"&G#l/F#VH H_~_Wm7<8c< . . . . . . . 905 O<I&'"G-NG#l/F#V . . . . 905 CACHE_ZERO . . . . . . . . . . 905 ISYNC . . . . . . . . . . . . 906 LIGHT_SYNC . . . . . . . . . . 906 PREFETCH . . . . . . . . . . . 906 O<I&'"G-NH_~_Wm7<8c< 910 FCFI(I) . . . . . . . . . . . . 910 FCTID(X) . . . . . . . . . . . 910 FCTIDZ(X) . . . . . . . . . . . 911 FCTIW(X) . . . . . . . . . . . 911 FCTIWZ(X) . . . . . . . . . . . 912 FMADD(A, X, Y) . . . . . . . . . 912

FMSUB(A, X, Y) . . . . . . . . . 913 FNABS(X) . . . . . . . . . . . 913 FNMADD(A, X, Y) . . . . . . . . 914 FNMSUB(A, X, Y) . . . . . . . . 914 FRES(X) . . . . . . . . . . . . 915 FRSQRTE(X) . . . . . . . . . . 915 FSEL(X,Y,Z) . . . . . . . . . . 916 MTFSF(MASK, R). . . . . . . . . 916 MTFSFI(BF, I) . . . . . . . . . . 917 MULHY(RA, RB) . . . . . . . . . 917 ROTATELI(RS, IS, SHIFT, MASK) . . . 917 ROTATELM(RS, SHIFT, MASK) . . . . 918 SETFSB0(BT) . . . . . . . . . . 918 SETFSB1(BT) . . . . . . . . . . 918 SFTI(M, Y) . . . . . . . . . . . 919 TRAP(A, B, TO) . . . . . . . . . 919

h 5 t U? . . . . . . . . . 921

U? A. [Jk8`NVN_9- . . . . 923 Fortran 90 N_9- . . . . . . . . . 924 HQ5lJ/JC?!= . . . . . . . 925 o|5l?!= . . . . . . . . . . 927

U? B. ASCII 8z;CHH EBCDIC 8z ;CH . . . . . . . . . . . . . 929

C-v` . . . . . . . . . . . . 939 &8 . . . . . . . . . . . . . . 941

Ql8 . . . . . . . . . . . . . 943

X8 . . . . . . . . . . . . . . 955

xii XL Fortran for AIX: is2<8&jU!ls9

| | |

| |

| |

XL Fortran for AIX

3NaGO"IBM XL Fortran for AIX 3sQ$i<N/49Y-@KD$Fb@7^ 9# XLF 3sQ$i<N=N>NP<8gs"^?O>N Fortran 95"Fortran 90" FORTRAN 77 3sQ$i<K:L7F$kf<6<O"3Nar2MK7F/@5 $# OpenMP Fortran API� 2.0 �

OpenMP Fortran API GO">hN FORTRAN 77"Fortran 90 *hS Fortran 95 @l N8`EMrd-9k?aKHQ9k3HNG-kIC!=,s!5lF$^9#\Y KD$FO" 4 Z<8NXOpenMP HO?+Yr2H7F/@5$#

OpenMP "<-F/Ac<!$Qwq (ARB) O"API NFILKX9kraKD$F NAdKsz7^9#3liNAdNfKO"3NP<8gsN XL Fortran 3sQ$ i<GB=5lF$k$s?<U'<9N!=KX"9kbNb"j^9#$s?<U '<9KX"7?AdKP9k3NQwq+iNszKhCFO" XL Fortran 3sQ $i<N-hNjj<9KQ9,88klg,"j^9#=NQ9KhCF"J0Nj j<9HN_9-,]FJ/Jklgb"j^9#

Fortran 95 �

Fortran 95 @lN8`O"o|5l?!=r|$F" FORTRAN 77 H Fortran 90 @lN>}N8`KP9keL_9-,"j^9#\YKD$FO" 5 Z< 8NXFortran 95 HO?+Yr2H7F/@5$#

Fortran 95 GO"-OJ@l!=bIC5lF$^9#3liN!=N\YKD$F O" 5 Z<8NXFortran 95 HO?+Yr2H7F/@5$# Fortran 8`=Qwq O"Fortran NFILNraKD$FNAdKsz7^9#3liNAdNfKO"XL Fortran 3sQ$i<GB=5lF$k@lN!=KX"9kbNb"j^9#3liN @lN!=KX"7?AdKP9ke-NQwq+iNszKhCFO"XL Fortran 3 sQ$i<N-hNjj<9KQ9,88klg,"j^9#=NQ9KhCF"J0 Njj<9HN_9-,]FJ/Jklgb"j^9#

XL Fortran �

3NaGO"XL Fortran (XLF) P<8gs 8.1.1 H P<8gs 8.1 Njc@KD$F b@7^9# XLF 3sQ$i<NJ0NP<8gs"^?O>N Fortran 95"Fortran 90"FORTRAN 77 3sQ$i<K:L7F$kf<6<O"3N;/7gsr2MK 7F/@5$#

XL Fortran P<8gs 8.1.1 GO"J<N7!=*hSQ9!=rs!7F$^9#

77$3sQ$i<&*W7gs*hS5V*W7gsOJ<NH*jG9# v -qport=sce 3sQ$i<&*W7gsKhj"*r5l?@}0G7g<H&5<

-CH>ArT&3H,G-^9# v -qprefetch 3sQ$i<&*W7gsKhj"WjU'CA?aN+0^~r)fG

-^9# v -qpic 3sQ$i<&*W7gsKhj"LVH)3<I8.N\!5$:r*rG

-^9# v -qextname=name 5V*W7gsrHQ9k3HKhj"0m<Pk&(sF#F

#<N>0K<~rIC7F@NK1LG-^9# v -qsuppress=cmpmsg 5V*W7gs,HQG-kh&KJC??a"3sQ$k

NJTH5o0;rsp9k3sQ$i<&aC;<8rU#k?<K]1F|0G -^9# v intrinthds is?$`&*W7gsO MATMUL *hS RANDOM_NUMBER H_ ~_Wm7<8c<NBsBTN9lCItrXj7^9#

J<N XL Fortran N!=/=KhjIiUH Fortran 2000 8`K,~7^7?# v OPEN"READ"WRITE"*hS INQUIRE 9F<HasH,0t9Hj<`&U!

$kN-11LK"/;99k?aN9Hj<`~POa=CIr5]<H9kh& KJj^7?# v PROTECTED 0-*hS9F<HasHO"(sF#F#<H1lNb8e<kb

KjA5lF$kb8e<k&Wm7<8c<KhCFN_=N(sF#F#<rQ 9G-k3Hr]Z7^9# v VALUE 0-*hS9F<HasHG>z-tHBz-tNVNz-tX"U1rX

j9k3HKhj">z-tKBz-tNMrz-O93H,G-^9#

J<NQU)<^s9X"G#l/F#V,7?KIC5l^7?# v STREAM_UNROLL G#l/F#VO3sQ$i<KP7F"=UH&'"&WjU

'CAHk<W&"sm<krkg7?!=r?|+&sHNg-J DO k<WK ,Q9k3HrX(7^9# v UNROLL_AND_FUSE G#l/F#VOb&Nk<W\Nr#=7"lWj+r"

sm<k&k<WHkg7^9#3lKhj+jV7st,:j"+JNl~G<? NFHQKhCFG<?NIj-,~e7^9#

xiv XL Fortran for AIX: is2<8&jU!ls9

| | | | |

| | | | | | | | | | | | | |

| v UNROLL G#l/F#Vr0tk<WN"sm<kK,QG-kh&KJj^7 ?# HTML *hS PDF P<8gsNf<6<:&,$I*hSis2<8&jU!ls9 GO"qAVNEWJj_2H,js/5l^7?#>}NqAK-\5lF$kj_ 2HHTC/rN'9k?aK"l}NqANHTC/NN'rfG9k,WOJ/J j^7?#

\qN0G+iNQ9@O"8>rND~ (|) KhCF(5lF$^9# � \qGO"lG (XLF P<8gs 8.1) HO[Jk/4=(N,',Q$ilF$^ 9# Fortran 95 *hS XL Fortran H%N?aKJ0HQ5lF$?/4=(N?aN 'O"J_N;/7gsG(5lF$k F95 *hS IBM "$3sKQ95l^7?# \YKD$FO" xvii Z<8NX/4=(N,'Yr2H7F/@5$#

XL Fortran for AIX xv

xvi XL Fortran for AIX: is2<8&jU!ls9

� \qO"gK2HQH7Fq+lF*j"Fortran ^?OWm0i_s0NX,r\*H 7?bNGO"j^;s#\qO"Fortran N50KD$FN1r-7"J0K Fortran "Wj1<7gs&Wm0i`rn.7?P3r*}ANWm0i^<rP]H7F$ ^9# \qOgKJ<N 3 t+i=.5lF$^9#

923 Z<8NXU? A. [Jk8`NVN_9-Y GO"FORTRAN 77"Fortran 90 *hS Fortran 95 8`VNeL_9-H<L_9-KD$Fb@5lF$^9# 929 Z<8NXU? B. ASCII 8z;CHH EBCDIC 8z;CHY GO"ASCII *hS EBCDIC 8z;CHr(7F$^9# 943 Z<8NXQl8Y KO"3N8qG+j V7HQ5lF$kQlNU#,"kU!YCHgK(5lF$^9#

\qG IBM H%H Fortran 95 psr1L9k}!N\YKD$FO"X/4=(N, 'Yr2H7F/@5$# � \qGO"J<N/4=(N,'rHCF$^9# v Fortran 90 NpsKD$F"33GO FORTRAN 77 qAHhLO7^;s# v Fortran 90 KIC5l? Fortran 95 psO"J<N}!N$:l+G=(5l^9#

X8N"k8O,.5$VmC/G"klgO" (FORTRAN 95 N+O) *hS (FORTRAN 95 N*;) "$3sGO^l^9#?H(P"!Nh &KJj^9#

– J<O Fortran 95 psG9#

X8N"k Fortran 95 ps,g-JVmC/G"klgO"J<Nh&K(5l^ 9# Fortran 95

J<NJnKO"Fortran 95 X"ps,^^lF$^9#

Fortran 95 N*j

v Fortran 90 ^?O Fortran 95 8`KP9k IBM H%O"J<N$:l+N}!G(

5l^9#

� Copyright IBM Corp. 1990, 2003 xvii

X8N"k8O,.5$VmC/G"klgO" (IBM H%N+O) *hS (IBM H%N*;) N"$3sGO^lF$^9#?H(P"!Nh&KJ j^9#

– J<O"Fortran 90 ^?O Fortran 95 KP9k IBM H%G9#

Fortran 90 ^?O Fortran 95 KP9k IBM H%,g-JVmC/G"klgO"J <Nh&K(5l^9#

IBM H%

J<NJnKO"Fortran 90 ^?O Fortran 95 8`KP9k IBM H%,^^lF$ ^9# IBM H% N*j

Fortran 90 ^?O Fortran 95 8`KP9k IBM H%KO"J<NbN,^^l^9# 1. 8`EMGWm;C5<M8M^?OWm;C5<M80nH7Fb@5lF$kb

Nr XL Fortran K$sWjasH7?bN 2. XL Fortran P<8gs 8.1 KIC5l?psG"Fortran 90 ^?O Fortran 95 K^

^lF$J$bN

Fortran N-<o<I"3^sI"9F<HasH"G#l/F#V"H_~_Wm7< 8c<"3sQ$i<&*W7gs"*hSU!$k>O@zG=5l^9#?H( P"OPEN"COMMON"*hS END JIG9#

>Nps=<9XN2HO"$?jC/G(5lF$^9#Qt>*hSf<6<Xj N>0O"?H(P array_element_name Nh&K.8zN$?jC/G(5l^9#

m: \qG"77$8`+F4j<^?OH%!=+F4j<N$:l+K09k!=

KD$Fb@9k9YFNt,,/4=(5lF$ko1GO"j^;s#CjN !=KD$FiaFb@7F$kUj@1,/4=(5l^9#?H(P" AUTOMATIC 9F<HasHKX9kb@ ( 294 Z<8NXAUTOMATICYr2H) O"/4=(5l^9,"\qG AUTOMATIC 9F<HasHr2H9k>N9 YFN-R,=Nh&K=(5lko1GO"j^;s#

CjN8`K09k(lasHr^`=8^KD$FO"=N=8^K3/F-9 HG"^?O=N=8^+NNmG",ZK1L5lF$^9#?H(P" ELSEWHERE 9F<HasH ( 348 Z<8NXELSEWHEREY) N=8^O" Fortran 90 8`K07^9#?@7"3N9F<HasHKO"Fortran 95 *W7 gs where_construct_name b^^l^9#3N*W7gsO"=lK3/F-9H H=8^N>}G=-,'K>CF/4=(5l^9#

xviii XL Fortran for AIX: is2<8&jU!ls9

� \qGO"Fortran 9F<HasHH(lasHN=8O"LNV~)^WHFPlk= -}!Khj^r5lF$^9#

Qt>^?Of<6<XjN>0, _list G*oCF$klgO"3liN`Nj9H r3s^GhZCFXjG-k3Hr(7F$^9#

gI-f"gL";Qi;R"=N>NCl8zO"=8NltH7F~O7J1lP Jj^;s# � v =8^O~NP)KhCF"8+i&X"e+i<XI_^9#

� -fO"9F<HasHNO^jr(7^9# � -fO"9F<HasH,!NTX3/3Hr(7^9# � -fO"9F<HasH,0NT+i3$F$k3Hr(7^9# � -fO"9F<HasHN*ojr(7^9# Wm0i`1L"Wm7<8c<"=$N"$s?<U'<9&VmC/"*h SI8?NjAO"=l>ltDNDLN9F<HasH+i=.5lF$^ 9#=Nh&J`\Nlg"=8==O 1 DN\C/9GO^l"D9N=8^ O"P~9k Fortran 9F<HasHKHCF,\NXjgxr(7^9# v ,\`\O"!Nh&Ke?~ (g~) eK(5l^9#

� keyword required_argument �

v *W7gsN`\O"g~N<&K(5l^9#

� keyword optional_argument �

m: *W7gsN`\ (=8^fKJ$bN) KO"ggLN [ H ] ,U1il^

9#?H(P"[UNIT=]u JINh&KJj^9# v #tN`\+i*r,D=Jlg"=liO9?C/uKEMF(5l^9#

#tN`\+i 1 Dr*r7J1lPJiJ$ lgO"9?C/bN 1 DN`\ ,g~eK(5l^9# � keyword required_argument required_argument �

`\N*r,*W7gsG"klgO"9?C/4N,g~N<&K(5l^9# � keyword optional_argument optional_argument �

v g~N8eKakpu (+jV7pu) O"+jV7D=J`\r(7^9#=N~

eK(5lkNO;Ql<?<G9 (Vis/Nlgb"k)#

\qNH$} xix

� » , keyword repeatable_argument �

9?C/eN+jV7puO"9?C/+i#tKo?j`\r*rG-k3Hr( 7^9#

� » , keyword required_argument required_argument �

�

3N=8^O!Nh&Kra7^9# v -<o<I EXAMPLE r~O7^9# v char_constant KMr~O7^9# v a"b $:l+l}NMN_r~O7^9# v *W7gsH7F"c ^?O d N$:l+NMr~O7^9# v e K/J/Hb 1 DNMr~O7^9##tNMr~O9klgO"=l>lNMN

VK3s^,,WG9# v name_list K name NMr/J/Hb 1 D~O7^9##tNMr~O9klgO"

=l>lNMNVK3s^,,WG9# (_list =8O"0N=8 (e N=8) Hy7 /Jj^9#) � v \qGHQ9kcO"9Hl<8Nas"(i<NA'C/"QU)<^s9Nb.

=JIrU^7F*i:"[jG-k9YFNHQ!r(93Hr\*H9kbNG bJ$NG"J1JAG3<G#s05lF$^9# v \qNcO"FSP73^sI f77"fort77"xlf"xlf_r" xlf_r7"xlf90"xlf90_r"

xlf90_r7"xlf95" xlf95_r"xlf95_r7 N$:l+rHQ7F3sQ$k5l^9#\ YKD$FO"Vf<6<:&,$IWNXXL Fortran Wm0i`N3sQ$kYr 2H7F/@5$#

� EXAMPLEchar_constant a b c d » , e name_list �

xx XL Fortran for AIX: is2<8&jU!ls9 v HTML ;C7gs+iT8;C7gsX5sWk&3<Ir=jU1k3H,G-^ 9# v \qN5sWk&Wm0i`"*hS\qK-\7?cr=9=N>NWm0i`

O" /usr/lpp/xlf/samples/modules G#l/Hj<NfK~CF$^9# � 5iK\7/Nj?$lgO"J<NqAr2H7F/@5$# v VXL Fortran for AIX f<6<:&,$IWGO"XL Fortran rHQ7? Fortran W

m0i`N3sQ$k}!"js/}!"*hSBT}!rb@7F$^9# v VEngineering and Scientific Subroutine Library Guide and ReferenceWGO"JX;Q W;5Vk<As&i$Vij< (ESSL) Nk<AsKD$Fb@7F$^9# v VAIX Technical Reference: Base Operating System and Extensions Volume 1WHVAIX Technical Reference: Base Operating System and Extensions Volume 2WGO" AIX 5 Vk<As"79F`NFSP7"*hS BLAS (pC~Aet5Vk<As) KD $Fb@7F$^9# � XL Fortran O"J<N8`EMK>CF_W5lF$^9#\qG7CF$k$/D+ N!=KD$F5NJjA,,WJlgO"3liN8`EMr2H7F/@5$# 1. VAmerican National Standard Programming Language FORTRAN, ANSI X3.9-1978W# 2. VAmerican National Standard Programming Language Fortran 90, ANSI X3.198-1992W# (\qGO Fortran 90 H$&,0>GFsG$^9#3N8`EM O"<- 4 N ISO 8`EMH1yG9#) 3. VANSI/IEEE Standard for Binary Floating-Point Arithmetic, ANSI/IEEE Std 754-1985W# 4. VInformation technology - Programming languages - Fortran, ISO/IEC 1539-1:1991 (E)W# 5. VInformation technology - Programming languages - Fortran - Part 1: Base language, ISO/IEC 1539-1:1997W# (\qGO Fortran 95 H$&,0>GFsG$^ 9#) 6. VInformation technology - Programming languages - Fortran - Floating-Point Exception Handling, ISO/IEC JTC1/SC22/WG5 N1379W# 7. VInformation technology - Programming languages - Fortran - Enhance Data Type Facilities, ISO/IEC JTC1/SC22/WG5 N1378W#

\qNH$} xxi

8. VMilitary Standard Fortran DOD Supplement to ANSI X3.9-1978, MIL-STD-1753 (United States of America, Department of Defense standard)W# XL Fortran GO" Fortran 90 N8`EMKP7Fe+iC(il?H%!=N_r5]<H7F$k3 HKmU7F/@5$# 9. VOpenMP Fortran Language Application Program Interface, Version 2.0 (Nov 2000) specificationW#

xxii XL Fortran for AIX: is2<8&jU!ls9

� 1 � XL Fortran �

\aGO"XL Fortran NgJ50"*hS(lasHKD$F\7/b@7^9#^: @lN5WH7F"P<8gs 8.1.1 3sQ$i<"*hS5]<H5lF$k8`E MKD$Fb@7"!KJ<N@l50KD$Fb@7^9# v @l(lasH v G<??*hS*V8'/H v [s v 0*hSdjvF v )f=$ v Wm0i`1L*hSWm7<8c< v I/O N50 v I/O NA0_j

XL Fortran @lNgWt,Nb@KC("3NtKOJ<NO,^^lF$^9# v 9F<HasH v FQG#l/F#V v H_~_Wm7<8c<

J<NtGO"XL Fortran @lKC-NC'KD$F5iKb@7F$^9# v XL Fortran GN^kA9lCI&Wm0i_s0 v XL Fortran @lf<F#jF#< v O<I&'"H XL Fortran

� Copyright IBM Corp. 1990, 2003 1

2 XL Fortran for AIX: is2<8&jU!ls9

� 1 � IBM XL Fortran for AIX �

3NOGO"J<N`\KD$Fb@7^9# v XXL Fortran (XLF)Y

v 4 Z<8NXOpenMP HO?+Y

v 5 Z<8NXFortran 95 HO?+Y v 7 Z<8NXFortran 90 HO?+Y v 10 Z<8NX-zJ XL Fortran Wm0i`H5zJ XL Fortran Wm0i`Y

\qO"XL Fortran 3sQ$i<NP<8gs 8.1 NrbqG9# Fortran (FORmula TRANslation) O"gH7FtMW;N?aN"Wj1<7gsQK_W5l?be`W m0i`@lG9# Fortran O"JX")X"*hStX,nN[HsIN"Wj1< 7gsK,7?@lG9#

XL Fortran O"Fortran 95 Nq]8`=!= (ISO) 8`EM"*hS1yN Fortran 95 NFq,J(q (ANSI) 8`EMr$sWjasH7?bNG9# XL Fortran O"= N>NgWJH&8`b~?7F$^9# xxi Z<8NX8`EMYr2H7F/@5 $# Vf<6<:&,$IWO"XL Fortran Gn.5l?Wm0i`N3sQ$k}!"j s/}!"*hSBT}!rb@7F$^9#>NpsKD$FO" xxi Z<8NXX "qAY r2H7F/@5$#

D<kKD$FNRsH GPC0K /usr/bin/idebug 3^sIrHQG-^9#3N3^sIO"IBM^� ,6GPC,<r/07^9#

XL Fortran (XLF)

XLF @lO"!NbN+i=.5lF$^9# v Fortran 90

Fortran 90 @l8`O"FORTRAN 77 @l8`r5]<H7F$^9#\YKD$ FO" 923 Z<8NXU? A. [Jk8`NVN_9-Yr2H7F/@5$#

Fortran 95

� Copyright IBM Corp. 1990, 2003 3 v Fortran 95

Fortran 95 GO"Fortran 90 H FORTRAN 77 @lN8`N!=N&A4/lt,o |5lF$^9# FORTRAN 95 8`+io|5l?!=O"Fortran 8`=Qwq KhCF"G7NWm0i_s0NH3K[HsI`r7F$J$H+J5l?bN G9#?@7"o|5l?!=Keok-zJ!=,"kNG"!==NbNO Fortran 95 +io|5lF$^;s#\YKD$FO" 927 Z<8NXo|5l?! =Yr2H7F/@5$# XL Fortran O"Fortran 95 8`EM+io|5l?!= rz-3-5]<H7F$^9#=N}3O FORTRAN 77"Fortran 90"*hS Fortran 95 HN_9-r]D?aG9# ^?"Fortran 95 GO"-OJ@l!=bIC5lF$^9#3liN!=Nltr 3/aGJ1Kb@7^9# Fortran 8`=QwqO"Fortran NFILNraKD$ FNAdKsz7^9#3liNAdNfKO"XL Fortran 3sQ$i<GB=5l F$k@lN!=KX"9kbNb"j^9#3liN@lN!=KX"7?AdK P9ke-NQwq+iNszKhCFO"XL Fortran 3sQ$i<N-hNjj< 9KQ9,88klg,"j^9#=NQ9KhCF"J0Njj<9HN_9-, ]FJ/Jklgb"j^9#

Fortran 95 N*j

IBM H%

v Fortran @lKP9k IBM *hSH&NH%!=

XL Fortran O"FORTRAN 77"Fortran 90"*hS Fortran 95 @lN8`EMKP9 k?/NH%!=r5]<H7F$^9#3liNH%!=KO">NbNKC( F"OpenMP EMN5]<H"5<S9&Wm7<8c<Hf<F#jF#<&Wm 7<8c<N5]<H"*hS Pthreads i$Vij<&b8e<kN5]<H,^^ lF$^9#3li!=N$/D+O"!NaGJ1Kb@5lF$^9#

IBM H% N*j

OpenMP �

IBM H%

OpenMP O"Fortran H C/C++ G\"D=J&Qabj<NBsh}rB=9k?aN EMG9# OpenMP EMGO"BsD-r)f9k?aKHQG-k?/N3sQ$ i<&G#l/F#V"i$Vij<&k<As"*hSD-Qt,s!5lF$^ 9#3NaGO"OpenMP N!=rJ1K5b7^9#

Fortran 95

4 XL Fortran for AIX: is2<8&jU!ls9

� XL Fortran KO?/NFQG#l/F#V,^^lF$^9#O<I&'"&WiCH U)<`KG-JG#l/F#VKD$FO" 905 Z<8NXO<I&'"G-NG# l/F#VYr2H7F/@5$#

OpenMP "Wj1<7gs&Wm0i_s0&$s?<U'<9GO"BsNh"nH &Q=$N"*hS1|=$NrjA9k?/NG#l/F#V,s!5lF*j"G <?r&Q7?jHj9k?aN5]<Hbs!5lF$^9#

\YKD$FO" 695 Z<8NXh 13 O SMP G#l/F#VYr2H7F/@5 $# � OpenMP API O"is?$`BTD-r)f7FHq9k?aNl"Ni$Vij<& k<Asd"l"NFQmC/&k<As"*hS]<?Vk&?$^<&k<Asr 5]<H7F$^9#

\YKD$FO" 773 Z<8NXh 14 O OpenMP BTD-k<As*hSmC/& k<AsYr2H7F/@5$# � OpenMP D-QtGO"is?$`BTD-r)f9k?aN!=bs!7^9#

\YKD$FO"Vf<6<:&,$IWr2H7F/@5$#

IBM H% N*j

Fortran 95 �

Fortran 95

Fortran 95 @l8`KO"Fortran 90 H FORTRAN 77 @l8`N!=Ngt,,^^ lF$^9# 7+7J,i"Fortran 90 H FORTRAN 77 @l8`N!=N&A4/ lt, Fortran 95 GOo|5lF$^9#\YKD$FO" 927 Z<8NXo|5l? !=Yr2H7F/@5$# Fortran 95 8`GO"gK!N@,~e7F$^9#

FORALL

Fortran 95 GO"Fortran 90 N[sMN(lasH?=$KhCF"(lasH?Nz L*JeX}!rs!7F$^9# FORALL 9F<HasHrHQ9kH"[s(l asH"[s;/7gs"8z5V9Hjs0"^?O(lasH?:(zNXtH7 FN]$s?<&?<2CHr@(*KXj9k3H,G-^9#

Fortran 95

h 1 O IBM XL Fortran for AIX N5W 5

\YKD$FO" 367 Z<8NXFORALLYr2H7F/@5$#

PURE

Fortran 95 XtKO"{!nQ,"klg,"j^9#/89kD=-,"k{!nQ KO"z-tNM^?O0m<PkQtNMNQ9,"j^9#{!nQKX"7?d jrr1k?aK"Fortran 95 GOXt,{!nQNFAru1J$h&KXj9k3 H,G-^9#3liNXtN3Hr"PURE XtH$$^9# PURE Wm7<8c <N)BU-q0N3Hr ELEMENTAL H$$^9#

\YKD$FO" 209 Z<8NXchWm7<8c<Yr2H7F/@5$#

ELEMENTAL

Fortran 95 GO"(lasH?NWm7<8c<rQU9keojKzL*J}!rH _~sG$^9# Fortran 90 GO"(lasH?NWm7<8c<rQU9k?aK" 8 DNP<8gsNWm7<8c<rn.9k,W,"j^7?#D^j"9+i<` nQK 1 D"1 A 7 is/N[sQK=l>l 1 D:DNWm7<8c<G9# 2 DN[sz-trHQ9klgKO" 16 bNP<8gsNWm7<8c<,,WKJ j^9# ELEMENTAL rHQ9kH"18!=r}D1lNWm7<8c<rn.9 k3H,G-^9#

\YKD$FO" 212 Z<8NX(lasH?Wm7<8c<Yr2H7F/@5$# � Fortran 95 O"Fortran 90 +iN!=~eH7F"i|]$s?<NX"U1u7rj A9kjJrs!7F$^9# Fortran 95 GO"NULL H_~_XtrHQ9k3H KhCF"i|]$s?<NX"U1u7,$jAJ0K_j5l^9#

\YKD$FO" 641 Z<8NXNULL(MOLD)Yr2H7F/@5$#

^?"Fortran 95 KO"I8?3s]<MsHNGU)kHNi|MrXj9k}!, w(ilF*j"Fortran NG<?j]=!=,H%5lF$^9#

\YKD$FO" 41 Z<8NXI8?Yr2H7F/@5$# � Fortran 95 O"Fortran 90 +iN!=~eH7F"k@0NfKf<6<jAXtrH QG-^9#EMXtO"PURE XtGJ1lPJj^;s#3lKhj"18 specification_part Kk@5lF$k>N*V8'/HK{!*JnQ,ZV3H,J/ Jj^9#

\YKD$FO" 111 Z<8NXk@0Yr2H7F/@5$#

Fortran 95

6 XL Fortran for AIX: is2<8&jU!ls9

� Fortran 95 GO"Fortran 90 H FORTRAN 77 @lN8`N!=N&A4/lt,o| 5lF$^9# FORTRAN 95 +io|5l?!=O"Fortran 8`=QwqKhC F"G7NWm0i_s0NH3K[HsI`r7F$J$H+J5l?bNG9#? @7"o|5l?!=Keok-zJ!=,"kNG"!==NbNO Fortran 95 +i o|5lF$^;s#

XL Fortran O"Fortran 95 8`EM+io|5l?!=rz-3-5]<H7F$^ 9# \YKD$FO" 927 Z<8NXo|5l?!=Yr2H7F/@5$#

Fortran 95 N*j

Fortran 90 �

Fortran 90 GO"FORTRAN 77 K7?K-YJ!=rIC7F$^9# Fortran 90 O"CjNnHrBT9k?aK FORTRAN 77 hjb~e7?;!^?O!=rs! 7F$^9# FORTRAN 77 @lKP7F Fortran 90 G7?KIC5l?gJ!=N ltKD$F"J<K5Wr(7^9#

Fortran 90 �

Gj=<9A0 (FORTRAN 77 GjA5l?bN) KC(F"Fortran 90 GO"+3= <9A0rjA7F$^9#3NA0GO"9F<HasHOIN+i`+ib+OG -"Vis/O-zHJj^9#

m: XL Fortran b IBM N+3=<9A0rjA9k?a"\qGO"Fortran 90 Gj

A5l?+3=<9A0r Fortran 90 +3A0HFS^9#

\YKD$FO" 19 Z<8NX+3=<9A0Yr2H7F/@5$# � G<??N95Xj (?H(P"INTEGER*4) O"H&&LNH%!=G9#Fortran 90 GO"8zJ0NH_~_G<??N:YHOO"8zNG<??GxQD=J8z; CHrXj9k!=rs!7F$^9# SELECTED_INT_KIND *hS SELECTED_REAL_KIND H_~_XtHHbKHQ9kH"Qia<?<rHQ9k G<??O"[JkWiCHU)<`VG\"D=KJj^9#

\YKD$FO" 27 Z<8NX?U-Qia<?<*hSXjRYr2H7F/@5 $#

Fortran 95

h 1 O IBM XL Fortran for AIX N5W 7

� I8?Of<6<jA?G"=N3s]<MsHOH_~_?^?O=N>NI8?" "k$O=N>}G9#I8?N*V8'/HO"H_~_!=NdjvF" I/O"* hSWm7<8c<Nz-tH7FHQG-^9#jA^?OH%5l?H_~_`n G"I8?rHQ9kH"/OJG<?jP!=,s!5l^9 (?H(P"js/5 l?j9H)#

\YKD$FO" 41 Z<8NXI8?Yr2H7F/@5$# � Fortran 90 GO"[s0*hSdjvFrXj9k3H,G-^9#[s4NNltG "k[s;/7gsr 1 DN[sH7FHQ9k3H,G-^9#[s=$O"[sN MrXj9k?aNJ,=5l?=8rs!7F$^9#[jAu[s (assumed-shape arrays)"x(V-Au[s (deferred-shape arrays) *hS+0dj6jD=[s (automatic arrays) KhCF"[sNHQK@p-r}?;F$^9# WHERE =$N rHQ7F"[s0NW;*hS[sNdjvFr^9/7F/@5$#

\YKD$FO" 83 Z<8NXh 4 O [sN50Yr2H7F/@5$# � ]$s?<O"MGOJ/abj<N"Il9r2H7^9#]$s?<O"js/5 l?j9H*hS0*[srn.9kjJrs!7F$^9#H_~_?^?OI8? N*V8'/Hr]$s?<H7Fk@9k3H,G-^9#

\YKD$FO" 167 Z<8NX]$s?<X"U1Y*hS 431 Z<8N XPOINTER (Fortran 90)Yr2H7F/@5$# � 9Hl<8O"3sQ$k~K]$s?<N?<2CH*hSdj6jD=[sN?a KN]5l^;s# ALLOCATE *hS DEALLOCATE 9F<HasHrHQ7F" BT~K9Hl<8NHQ}!r)f9k3H,G-^9#^?"]$s?<djvF rHQ7F"]$s?<KX"9k-19Z<9rQ99k3HbG-^9#

\YKD$FO" 290 Z<8NXALLOCATEY" 331 Z<8NXDEALLOCATEY"* hS 142 Z<8NX]$s?<NdjvFYr2H7F/@5$# � CASE =$NGO"BT9k9F<HasH&VmC/Nf+i 1 DN_r*r9k ?aNJ,=5l?=8rs!7F$^9#F CASE VmC/N1<90O"=$N N1<90KHi7FW;5l^9#

8 XL Fortran for AIX: is2<8&jU!ls9

)f8aJ7N DO 9F<HasH*hS DO WHILE =$NO"=NFQ-,ba ilF$^9#5iK"CYCLE *hS EXIT 9F<HasHO"=$Nb+iBT5 lk=$Nr)f7^9#

)f=$NKO>0rU1k3H,G-^9,"3lOM9H=$NGI_d95r~ e5;"=8A'C/rT$d9/7^9#

\YKD$FO" 147 Z<8NXh 6 O )f=$Yr2H7F/@5$# � Fortran 90 GO"Wm7<8c<rFWKHQ9k?aK?/N77$!=rhj~l F$^9#XtrHQ7F"H_~_i;RrH%7?j"77$i;RrjA9k3 H,G-^9#5Vk<AsKhj"H_~_NdjvFrH%9k3H,G-^9# Wm7<8c<NBz-tr-<o<IGXj9k3H,G-">z-tNU^*JH Qd*W7gsG"k+]+KD$F@(*K(93H,G-^9#

>Wm7<8c<^?O0tWm7<8c<N$s?<U'<9dC-r$s?<U' <9&VmC/K@(9k3H,G-^9#FQ$s?<U'<9&VmC/GO"B z-tN-AKpE$F"VmC/bGjA7?CjNWm7<8c<N$:l+K" /;99k?aK"2H9k>0rXj9k3H,G-^9#

a$sWm0i`d>N5VWm0i`K^^lkbtWm7<8c<Khj"[9 H&Wm7<8c<GjA5l?(sF#F#<K"/;99kl}G"Wm0i`r h,9k3H,G-^9#

Fortran 90 GOF"*Wm7<8c<,D=G9#Xt*hS5Vk<AsO">\^ ?OV\*K+irFSP93H,G-^9#

\YKD$FO" 159 Z<8NXh 7 O Wm0i`1L*hSWm7<8c<Yr2 H7F/@5$# � b8e<kO"G<?N+W;k=NjJ*hSG<?K,Q9k`nrs!7^9# b8e<kHO"BTT=Wm0i`1LN3HG"3lKOG<?&*V8'/HN k@"I8?NjA"Wm7<8c<"*hSWm7<8c<&$s?<U'<9r^ ak3H,G-^9#b8e<krH&H""k(sF#F#<OCjNb8e<kb GN_HQ7F"=N>N(sF#F#<O$UNWm0i`1L+i"/;9G-k h&KXj9k3HbG-^9#

\YKD$FO" 183 Z<8NXb8e<kYr2H7F/@5$#

h 1 O IBM XL Fortran for AIX N5W 9

� Fortran 90 GO"Fortran KP7F7?K?/NH_~_Wm7<8c<rIC7F$^ 9#?H(P""kQAH_~_Wm7<8c<GO"/OJ[s`n!=rs!7^ 9#7,KIC5l?-YJHq!=Khj"(sF#F#<NC-r4Yk3H,G -^9#

\YKD$FO" 539 Z<8NXh 12 O H_~_Wm7<8c<Yr2H7F/@5 $# � XL Fortran � XL Fortran �

\qGO"-zJ XL Fortran Wm0i`rn.9k]K>oJ1lPJiJ$=8" ;^sF#/9"*hS)srjA7^9# XL Fortran @l,'KP9k[HsIN c?O3sQ$i<KhCF!P5l^9,"3sQ$i<KhCFO!P5lJ$= 8d;^sF#/9NH_go;b"j^9#3lO"QU)<^s9eN}3+"c ?,BT~K7+!PG-J$3HJI,}3G9#3&7?GG5lJ$H_go; r^` XL Fortran Wm0i`O"=NWm0i`,|TI*jKBT5lk+I&+ KX8J/"5zJWm0i`HJj^9#

10 XL Fortran for AIX: is2<8&jU!ls9

� 2 � �

3NOGO"XL Fortran Wm0i`N(lasHrb@7^9# v X8zY v 12 Z<8NX>0Y v 13 Z<8NX9F<HasHY v 14 Z<8NXT*hS=<9A0Y v 24 Z<8NX9F<HasH*hSBTNgxY � XL Fortran N8z;CHO"8z"tz"Cl8zG=.5lF$^9#

8z tz Cl8z

A N * a n B O b o C P c p D Q d q E R e r F S f s G T g t H U h u I V i v J W j w K X k x L Y l y M Z m z *

0 1 2 3 4 5 6 7 8 9

� = � + � - � * � / � ( � ) � , � . �/� $ � , � : � ! � " � % � & � ; � ? � < � > � _ �

IBM H%

m: * XL Fortran GO"Q.8z,HQ5l^9#

IBM H% N*j

� Copyright IBM Corp. 1990, 2003 11

3liN8zO"Hggx HFPlkgxr}CF$^9#HggxHO"h} (=< H"H_go;"fSJI) Nl"NgxN=Lp`HJk8zN[sG9# XL Fortran GO"ASCII (psr9QFq8`3<I) rHQ7F"LoN8zgxrhj 7F$^9# (ASCII 8z;CHN04Jj9HKD$FO" 929 Z<8NXU? B. ASCII 8z;CHH EBCDIC 8z;CHYr2H7F/@5$#)

[o$H&9Z<9 HO"Vis/H?VN3HG9#[o$H&9Z<9NU#O" HQ9k=<9A0KhCFh^j^9#\YKD$FO" 14 Z<8NXT*hS= <9A0Yr2H7F/@5$#

zgH</s HO",d7J$Gra9k8zsN3HG"3lKhCFWm0i`N =[VmC/,A.5l^9#3lKO"-<o<I">0"jFikjt (#Gt? $WJ0NbN)"i;R"iYk"hZj8z"3s^"yf"3ms";_3ms" Q<;sH-f"::"=> JI,"j^9# � >0 O"J<N(lasHN$/D+"^?O9YFrBYF=.5l^9# v 8z (A A Z"a A z) v tz (0-9) v <~ (_) v Ik-f ($)

>0NGiN8zOtzJ0GJ1lPJj^;s#

Fortran 90 *hS Fortran 95 GO">0NGg9O 31 8zG9#

IBM H%

XL Fortran GO">0NGg9O 250 8zG9# XL Fortran GO>0r<~GOak 3HbG-^9," AIX^� *Zl<F#s0&79F`"*hS XL Fortran 3sQ$ i<Hi$Vij<JIN=s>O<~GO^k?a">0Nh,KO<~rHQ7J $3Hr*+a7^9#

=<9&Wm0i`bNQzO"8z3sF-9HNfNbNr|$F"9YF.8z KQ95l^9#8z3sF-9HHO"8zjFikjt"8z9Hjs0T8-R R"*hS[lj9jtbN8zG9#

m: -qmixed 3sQ$i<&*W7gsrXj7?lg">0O.8zKQ95l^;

s#?H(P"XL Fortran GO" ia Ia iA IA

12 XL Fortran for AIX: is2<8&jU!ls9

O"GU)kHGO9YF18bNH7F7ol^9#?@7"-qmixed 3sQ$ i<&*W7gsrXj9kH"LN>0H7F7ol^9#

IBM H% N*j

>0O"J<N(sF#F#<r1L7^9# v Qt v jt v Wm7<8c< v I8? v =$N v CRITICAL =$N v Wm0i`1L v &LVmC/ v >0j9H&0k<W

5V*V8'/HXjRO"=NeK 1 DJeN;l/?< ([s(lasH&;l/ ?<"[s;/7gs&;l/?<"3s]<MsH&;l/?<"5V9Hjs0& ;l/?<) ,3/>0N3HG9#3lO"Wm0i`1LbNJ<N`\r1L7 ^9# v [s(lasH ( 94 Z<8NX[s(lasHYr2H) v [s;/7gs ( 95 Z<8NX[s;/7gsYr2H) v =$N3s]<MsH ( 48 Z<8NX=$N3s]<MsHYr2H) v 8z5V9Hjs0 ( 40 Z<8NX8z5V9Hjs0Yr2H) � Fortran 9F<HasHHO"zgH</s,"37?bNG9#9F<HasHKhC FWm0i`1L,=.5l^9#

IBM H%

XL Fortran GO"9F<HasHNGg9O 6700 8zG9#

IBM H% N*j

XL Fortran G5]<H5lk9F<HasHN\YKD$FO"X9F<HasHH0 -Yr2H7F/@5$#

XL Fortran G5]<H5lk9F<HasHN\YKD$FO" 285 Z<8NXh 10 O 9F<HasH*hS0-Yr2H7F/@5$#

h 2 O @l(lasH 13

� 9F<HasH&-<o<IO9F<HasHN=8NltrJ7"9YFNUj (= 8^*hS=r|/) G@zNg8zG(5l^9#?H(P"DATA 9F<HasH N DATA H$&QlO9F<HasH&-<o<IG9#

3sF-9HG=s5lF$k8z9Hjs0O"j^;s#9F<HasHN-<o <I,3Nh&J3sF-9HGHQ5lF$klgO"=N-<o<Ir(sF#F #<>H7Fra7^9# � 9F<HasH&iYkO"1 +i 5 eNtzNsG"=N&AN/J/Hb 1 eO <mJ0NtzGJ1lPJj^;s#3NiYkO"Fortran N-zOO1LbN9F <HasHr1L9k?aKHQ7^9#Gj=<9A0N9F<HasHNlg"9 F<HasHN+OTN 1 A 5 e^GN$:l+K9F<HasH&iYkrU1k 3H,G-^9#+3=<9A0NlgO"3&7?eKD$FN)sv`O"j^; s# IBM H%

XL Fortran O"Gj=<9A0NQ3TGO 1 A 5 e\^GK(5lk9YFN8z r5k7^9#

IBM H% N*j

1 DN-zOO1LbG#tN9F<HasHK18iYkrXj9kH""$^$5 ,88"3sQ$i<,(i<r8.7^9#[o$H&9Z<9*hShT<mO" 9F<HasH&iYkN1LK*$FOU#r}A^;s#IN9F<HasHKb iYkOXjG-^9,"9F<HasH&iYkG2HG-kNO"BTD=9F< HasHH FORMAT 9F<HasHKBil^9#2H,Tolkh&K9k?a" 2H9k9F<HasHH2H5lk9F<HasH (9F<HasH&iYkKhC F1L5lk) O"1lN-zOO1LbKJ1lPJj^;s# (\YKD$FO" 159 Z<8NX-zOOYr2H7F/@5$#) � THO"e?}~N8zNsG9#3lKP7F"eOb>}~N8zNsG"CjN eK"k=l>lN8z (^kAP$H8zNlgOFP$H) NLVOTbG18K Jj^9#

IBM H%

XL Fortran O"TN95rP$H1LG=9NG"3liNjA,,Q5lkNO 1 P$H8zr^`T@1G9#^kAP$H8zNlgO"FP$H, 1 erja^

14 XL Fortran for AIX: is2<8&jU!ls9

9# IBM H% N*j

TKOJ<No`,"j^9#

+OT 9F<HasHNh,NTG9# Q3T +OTN!TJ_K9F<HasHrQ35;kT# maT BTD=Wm0i`KFAr?(J$NG"b@N-~KHQ9k3 H,G-^9#maF-9HOTN*oj^GQ37^9##tNm aTr!9KQ35;F$/3HOG-^9,"1 DNmaTr#t NTKOCFQ35;k3HOG-^;s#T4N,[o$H&9Z <9NT^?O95,<mNTO"F-9HNJ$maTH+J5l ^9#maF-9HKO"8z3sF-9HGHQG-k8zG"l P"IN8zGb~lk3H,G-^9#

+OT^?OQ3TrQ35;J$lg""k$O+OT^?OQ3 TrQ35;k,=NQ3,8z3sF-9HbGTolJ$lg" 18TG"9F<HasH&iYk"9F<HasH&F-9H"* hSQ38zN$:l+K31F$si$smar~lk3H,G- ^9#62d (!) O$si$smaNO^jrU#7^9# * roU-3s Q$kT

T,3sQ$k5lkNO"roU-3sQ$kTN'1,HQD= KJCF$klg@1G"k3Hr(7^9#roU-3sQ$k8 1O"roU-3sQ$kTKJ1lPJj^;s# ( 22 Z<8N XroU-3sQ$kYr2H7F/@5$#) * * GPC0T =NT,GPC0&3<IQG"k3Hr(7^9 (Gj=<9A0 NlgN_)# XL Fortran GO"1 e\K D ^?O X N8z,Xj 5lF$J1lPJj^;s# ( 18 Z<8NXGPC0TYr2H 7F/@5$#) * * G#l/F# VT XL Fortran GO"3sQ$i<KX(^?Opsr?(^9 ( 507 Z <8NXh 11 O FQG#l/F#VYr2H7F/@5$)#*

IBM H%

m: * XL Fortran GO"GPC0T^?OG#l/F#VT,HQ5l^9#

XL Fortran GO"=<9~OTO"GjA0H+3A0NIAiN=<9A0Gb+^ $^;s#1lNWm0i`1LbG=<9A0r._5;kKO" SOURCEFORM G#l/F#VrHQ7^9# f77"fort77"xlf"xlf_r"^?O xlf_r7 FSP73^ sIrHQ9klgO"Gj=<9A0,GU)kHKJj^9# xlf90"xlf90_r" xlf90_r7"xlf95"xlf95_r"^?O xlf95_r7 FSP73^sIrHQ9klgKO" Fortran 90 +3=<9A0,GU)kHKJj^9#

h 2 O @l(lasH 15

FSP73^sIN\YKD$FO"Vf<6<:&,$IWNXXL Fortran Wm0i `N3sQ$kYr2H7F/@5$#

IBM H% N*j � IBM H%

Gj=<9A0NTO"1 A 132 8zN8zsG9#GU)kHNT5$:O (Fortran 95 K,j5lF$kH*j) 72 8zG9," XL Fortran GO"-qfixed=right_margin 3sQ$i<&*W7gsrHQ7FQ99k3H,G-^9 (Vf<6<:&,$ IWr2H7F/@5$)#

IBM H% N*j

&^<8sr6(kTO"TNltGOJ$NG"1L"VfU1"^?O=N>N\ *KHQG-^9#

8z3sF-9HbGJ1lP"[o$H&9Z<9OU#r}A^;s#D^j"[ o$H&9Z<9rzgH</sb^?OzgH</sNVKda~`3H,G-^ 9#3Nh&JH$}r7Fb3sQ$i<N=liNzgH</sN7$}KFAO "j^;s#

IBM H%

?VA0_jGO" XL Fortran N+OTN 1 A 6 T\K?V8z,"k3HrU# 7^9#3lO"?V8zN!N8zr 7 e\+iOakh&K"3sQ$i<KX( 7^9#

IBM H% N*j

Gj=<9A0NTK*1kT*hS`\NWoOJ<NH*jG9# v maTO"C"c"^?O 1 e\N"9?j9/ (*) GO^k+"^?O9YF[o

$H&9Z<9G9#maO"62d (!) K31F-~9k3HbG-^9#?@ 7"62d, 6 e\^?O8z3sF-9HfK"klgr|-^9# v ?V,A0_j5lF$J$+OTNlg

– 1 A 5 e\K"Vis/,~k+"9F<HasH&iYk,~k+"^?O 1

e\K D ^?O X ,~j"=NeK*W7gsG9F<HasH&iYk,3 -^9# – 6 e\KVis/^?O<m,~j^9# – 7 e\+i&^<8s^G"9F<HasH&F-9H,~j^9#=NeK">

N9F<HasH^?O$si$sma,3/3Hb"j^9#

16 XL Fortran for AIX: is2<8&jU!ls9

IBM H%

v XL Fortran G"?V,A0_j5lF$k+OTNlg:

– 1 A 6 e\K"Vis/,~k+"9F<HasH&iYk,~k+"^?O 1

e\K D ^?O X ,~j"=NeK*W7gsG9F<HasH&iYk,3 -^9#3NeKO?V8z,,WG9# – -qxflag=oldtab 3sQ$i<&*W7gsrXj7?lgO"?V8zN>eN

e+i&^<8s^GN9YFNeK9F<HasH&F-9H,~j^9#=N eK>N9F<HasHd$si$sma,3/3Hb"j^9# – -qxflag=oldtab 3sQ$i<&*W7gsrXj7F$J$lgO" 7 e\ (?

VNeN8zKjv9kbN) +i&^<8s^GN9YFNeK9F<Has H&F-9H,~j^9#=NeK>N9F<HasHd$si$sma,3/3 Hb"j^9#

IBM H% N*j

v Q3TNlg

– 1 e\KO"C"c"^?O"9?j9/r~lk3HOG-^;s# 1 A 5 e\

KO"GiNsVis/8zH7F62dr~lk3HOG-^;s#

IBM H%

XL Fortran GO"1 e\K D (GPC0Tr(9) r~lk3H,G-^9# D r~lJ$lgKO"1 A 5 e\KO8z3sF-9HbGHQG-kINh& J8zGb~lk3H,G-^9,"=N8zO5k5l^9#

IBM H% N*j

– 6 e\N8zO"<mJ0N8z^?O[o$H&9Z<9J0N8zN$:l+

K7J1lPJj^;s# 6 e\N8zO"Q38zHFPl^9#62d*h S;_3msO-zJQ38zG9# – 7 e\+i&^<8s^GKQ39F<HasH,~j^9#=NeK">N9F

<HasH*hS$si$sma,3/3Hb"j^9# – END 9F<HasH"*hS9F<HasHNh,TKWm0i`1LN END

9F<HasH,"k9F<HasHO"IAibQ3G-^;s#

IBM H%

– XL Fortran GO"9F<HasHNQ3TNtK)sO"j^;s#?@7"9

F<HasHN8zt, 6700 8zr6(k3HOG-^;s#

IBM H% N*j

Fortran 8`GO"Q3TNtr 19 ^GK)B7F$^9#

h 2 O @l(lasH 17

;_3ms (;) O"8z3sF-9HNf"maNf"^?O 1 A 6 e\KHQ7? lgJ0O"1l=<9TeN9F<HasHrhZkrdrL?7^9#18TK 2 DJeN;_3ms&;Ql<?<,"j"=li,[o$H&9Z<9^?OLN; _3msGhZilF$klgO"1lN;Ql<?<H+J5l^9#;Ql<?< ,TNGeK"klgd$si$smaN0K"klgO"=N;Ql<?<O5k5 l^9#18TNfG";_3msK3/9F<HasHK"iYkrU1k3HOG -^;s#18TNfG"ICN9F<HasHrWm0i`1LN END 9F<Ha sHK31k3HOG-^;s# � IBM H%

GPC0TO"Gj=<9A0N_,HQD=G"j"GPC0QKHQ5lk=< 9&3<I,~CF$^9#3NGPC0TO"XL Fortran GO"8z D ^?O 1 e \N8z X KhCFXj5l^9#GPC0TNh}O"3sQ$i<&*W7gs -qdlines ^?O -qxlines KhCF[Jj^9# v -qdlines *W7gsrXj9kH"3sQ$i<O 1 e\N D rVis/H+J

7"GPC0Tr=<9&3<ITH7F7$^9# -qxlines rXj9klgO" 3sQ$i<O"1 e\N X rVis/H7Fra7"3liNTr=<9&3< IH7F7$^9# v -qdlines ^?O -qxlines *W7gsrXj7J1lP"3sQ$i<OGPC0T

rmaTH7F7$^9#3lOGU)kH_jG9#

GPC0&9F<HasH,#tNTK^?,CF$klgO"Q3TN 1 e\K D ^?O X Nh&JQ38zrXj7J1lPJj^;s#+OT,GPC0TGJ$l gGb"Q3TrGPC0TH7FXj9k3H,G-^9#?@7"-qdlines ^?O -qxlines 3sQ$i<&*W7gsrXj7?+I&+K++oi:"9F<HasH N=8O57/J1lPJj^;s#

IBM H% N*j �: C Column Numbers: C 1 2 3 4 5 6 7 C23456789012345678901234567890123456789012345678901234567890123456789012

!IBM* SOURCEFORM (FIXED)

CHARACTER ABC ; LOGICAL X ! 2 statements on 1 line DO 10 I=1,10

PRINT *,,this is the index,,I ! with an inline comment 10 CONTINUE C CHARSTR="THIS IS A CONTINUED X CHARACTER STRING"

18 XL Fortran for AIX: is2<8&jU!ls9

| | | | |

! There will be 38 blanks in the string between "CONTINUED" ! and "CHARACTER". You cannot have an inline comment on ! the initial line because it would be interpreted as part ! of CHARSTR (character context).

100 PRINT *, IERROR ! The following debug lines are compiled as source lines if ! you use -qdlines D IF (I.EQ.IDEBUG.AND. D + J.EQ.IDEBUG) WRITE(6,*) IERROR D IF (I.EQ. D + IDEBUG ) D + WRITE(6,*) INFO END � IBM H%

XL Fortran GO"8zt, 6700 r6(J1lP"TN95dQ3TNtr$UKXj 9k3H,G-^9#

IBM H% N*j

+3=<9A0NTGO"1 TK 132 8z^GXj9k3H,G-"1 9F<HasH KGgG 39 ^GNQ3T,XjG-^9#

`\OTN$UNeLV+iOak3H,G-"T*hSTKX9k`\N!NWor ~?7F$^9# v maTO"[o$H&9Z<9@1G=.5lkT"^?O62d (!) GO^kTG

9#?@7"62d,8z3sF-9HNltG"klgr|-^9# v +OTKO"!N`\N$:l+,J<NgG~CF$^9#

– 9F<HasH&iYk# – 9F<HasH&F-9H#+OTKO"9F<HasH&F-9H,,\G"k

3HKmU7F/@5$# – IC9F<HasH – "sQ<5sIQ38z (&) – $si$sma v +OT^?OQ3Trs8z3sF-9HGQ35;klg"Q3TO"+OT^?

OQ3TK3/GiNmaJ0NT+iO^kh&K9k,W,"j^9#TrQ3 TH7FjA9kKO">0NmaJ0NTN9F<HasHNemK"sQ<5s IrV/,W,"j^9# v "sQ<5sIN0eN[o$H&9Z<9O$UG9,"!N)sv`,"j^ 9#

h 2 O @l(lasH 19

– Q3TNGiNsVis/8zLVK"sQ<5sIrV/lg"9F<HasH

O"sQ<5sIK3/!N8zLV+iQ37^9# – zgH</srQ35;klg"H</sN0>t,N>eK"sQ<5sIr3

1"Q3TG"sQ<5sIN>eKH</sNe>t,r31J1lPJj^; s# v 8z3sF-9HO"!Nro,?NlgKQ37^9#

– Q3TNGeN8z,"sQ<5sIG"=NeK$si$sma,3+J$#Q

35;k9F<HasH&F-9HNGeN8z,"sQ<5sINlg"Q38 zH7Fb& 1 DN"sQ<5sIr~O7J1lPJj^;s# – !NsmaTNh,NsVis/8z,"sQ<5sIG"k#

1l=<9TN#tN9F<HasHO";_3msGhZj^9#?@7;_3ms ,8z3sF-9Hf^?OmaK=lklgr|-^9#18TK 2 DJeN;Ql <?<,"j"=li,[o$H&9Z<9^?OLN;_3msGhZilF$kl gO"1lN;Ql<?<H+J5l^9#;Ql<?<,TNGeK"klgd$s i$smaN0K"klgO"=N;Ql<?<O5k5l^9#18TNfG"IC N9F<HasHrWm0i`1LN END 9F<HasHK31k3HOG-^; s# � [o$H&9Z<9O"zgH</sbK~lk3HOG-^;s#?@78z3sF -9Hb^?OU)<^CHXjbO|-^9#[o$H&9Z<9O"I_d95r ~e5;k?aK"H</sNVK+3K^~G-^9#?@7">0"jt"iYk r"Y\9k-<o<I">0"jt"iYk+ihZkbNGJ1lPJj^;s#

Y\9kCjN-<o<IVG[o$H&9Z<9,,WHJklg,"j^9#J< N=GO"[o$H&9Z<9,,\G"k-<o<I"*hS[o$H&9Z<9, *W7gsG"k-<o<Irj9H7F$^9#

= 1. [o$H&9Z<9,*W7gsG"k-<o<I BLOCK DATA END FUNCTION END SUBROUTINE DOUBLE COMPLEX END IF END TYPE DOUBLE PRECISION END INTERFACE END UNION ELSE IF END MAP END WHERE END BLOCK DATA END MODULE GO TO END DO END PROGRAM IN OUT END FILE END SELECT SELECT CASE END FORALL END STRUCTURE

type_spec N\YKD$FO" 481 Z<8NX?$Wk@Yr2H7F/@5$#

20 XL Fortran for AIX: is2<8&jU!ls9

�: !IBM* SOURCEFORM (FREE(F90)) ! ! Column Numbers: ! 1 2 3 4 5 6 7 !23456789012345678901234567890123456789012345678901234567890123456789012 DO I=1,20

PRINT *,,this statement& & is continued, ; IF (I.LT.5) PRINT *, I

ENDDO EN& &D ! A lexical token can be continued

IBM �

IBM H%

IBM +3=<9A0NT^?O9F<HasHO"GgG 6700 8z^GN8zsG 9#`\OTN$UNeLV+iOak3H,G-"T*hSTKX9k`\N!NW or~?7F$^9# v maTO"1 e\,sEzQd (″) GO^j"[o$H&9Z<9@1G=.5lk

T^?O<m9NTG9#maTO"Q3TNeK31FOJj^;s#maO"6 2d(!) K31F-~9k3HbG-^9#?@7"62d,8z3sF-9HNl tG"klgr|-^9# v +OTKO"!N`\N$:l+,J<NgG~CF$^9#

– 9F<HasH&iYk – 9F<HasH&F-9H – idfQ38z (-) – $si$sma v Q3TO"Q39kTN90eK31il"!N`\N$:l+,J<NgG~j^ 9# – 9F<HasH&F-9H – Q38z (-) – $si$sma

+OT^?OQ3TeN9F<HasH&F-9HrQ35;klg"idfrHQ7 F"9F<HasH&F-9H,!NTKQ39k3Hr(7^9#8z3sF-9H fG"Q35;k9F<HasH&F-9HNGeN8z,idfNlg"Q38zH 7Fb& 1 DNidfr~O9k,W,"j^9#

8z3sF-9HbGJ1lP"[o$H&9Z<9OU#r}A^;s#D^j"[ o$H&9Z<9rzgH</sb^?OzgH</sNVKda~`3H,G-^ 9#3Nh&JH$}r7Fb3sQ$i<N=liNzgH</sN7$}KFAO "j^;s#

h 2 O @l(lasH 21

IBM � !IBM* SOURCEFORM (FREE(IBM)) " " Column Numbers: " 1 2 3 4 5 6 7 "23456789012345678901234567890123456789012345678901234567890123456789012 DO I=1,10 PRINT *,,this is - the index,,I ! There will be 14 blanks in the string ! between "is" and "the" END DO END

IBM H% N*j � IBM H%

XL Fortran Wm0i`NCjNTrroU-3sQ$k9kh&^</9kKO"81 rHQ7^9# 3N5]<HrHQ9lP"SMP D-b@1G-zJ9F<HasH ^?O SMP D-b@1G,WJ9F<HasH,~CF$k3<Ir"s SMP D- K\"9k3H,G-^9#3lrT&KO"roU-3sQ$kTrHQ9k+" _OPENMP C WjWm;C5<&^/mrHQ7^9#

roU-3sQ$kTN=8O"!NH*jG9#

cond_comp_sentinel

=T=<9A0KhCFjA5lkroU-3sQ$k81G9#3lO"! N$:l+HJj^9# v Gj=<9A0NlgO"!$"C$"c$"^?O *$# v +3=<9A0NlgO"!$#

fortran_source_line

XL Fortran =<9TG9#

roU-3sQ$kTN=8,'O"Gj=<9A0TH+3=<9A0TN=8,' Hh/wF$^9#=8,'O"!NH*jG9# v lL,':

-zJ XL Fortran =<9T,"roU-3sQ$k81K3$F$J1lPJj^ ;s#

� cond_comp_sentinel fortran_source_line �

IBM H%

22 XL Fortran for AIX: is2<8&jU!ls9 roU-3sQ$kTKO"INCLUDE smaG#l/F#V^?O EJECT sma G#l/F#V,~CF$Fb=$^;s# roU-3sQ$k81KO"H_~_[o$H&9Z<9,~CF$FOJj^; s# roU-3sQ$k81O"1lTN=<9&9F<HasH^?OG#l/F#V NeKV/3HOG-^;s# roU-3sQ$kTrQ35;klgO"roU-3sQ$k81,"/J/Hb 1 DNQ3T+h,NTKJ1lPJj^;s# roU-3sQ$kT,'15lkh&K9kKO" -qcclines 3sQ$i<&*W 7gsrXj9k,W,"j^9#roU-3sQ$kT,'15lJ$h&K9k KO" -qnocclines 3sQ$i<&*W7gsrXj7^9# -qsmp=omp 3sQ $i<&*W7gsrXj9kH" -qcclines *W7gsrXjG-kh&KJj^ 9# Hj,<&G#l/F#VO"roU-3sQ$k81K%h7^9#?H(P" -qdirective=’$’ *W7gsrXj9kH" !$ JINHj,<GO^kTO"roU -3sQ$kTGOJ/maG#l/F#VH7F7ol^9# v Gj=<9A0N,':

roU-3sQ$k81O"1 e\+iO^CF$J1lPJj^;s# Gj=<9A0TN95"g8z.8zNhL"[o$H&9Z<9"Q3"?VA 0_j"*hSeKD$FN9YFN,',,Q5l^9#\YKD$FO" 16 Z <8NXGj=<9A0Yr2H7F/@5$#roU-3sQ$kT,'15lk h&KJklgO"roU-3sQ$k81O 2 DN[o$H&9Z<9KhCF V-9(il^9# v +3=<9A0N,':

roU-3sQ$k81O"INe+iO^CF$Fb=$^;s# +3=<9A0TN95"g8z.8zNhL"[o$H&9Z<9"Q3KD$F N9YFN,',,Q5l^9#\YKD$FO" 19 Z<8NX+3=<9A0Y r2H7F/@5$#roU-3sQ$kT,'15lkh&KJklgO"roU -3sQ$k81O 2 DN[o$H&9Z<9KhCFV-9(il^9#

3<IrroU-GH_~`?aNLN}! (roU-3sQ$kTrHQ9k}!J 0) O"C WjWm;C5<&^/m _OPENMP rHQ9k}!G9#3N^/m, jA5lkNO"C WjWm;C5<,FSP5lF" -qsmp=omp 3sQ$i<& *W7gsrXj7?~G9#3N^/mNHQ}!NcKD$FO"Vf<6<:& ,$IWN XXL Fortran Wm0i`NT8"3sQ$k"js/"BTYNfNXC WjWm;C5<Khk Fortran U!$kNz-O7Yr2H7F/@5$# � !NcGO"roU-3sQ$kT," OpenMP BT~k<Asr#9?aKHQ5 lF$^9# OpenMP BT~k<AsrFSP93<IO"s OpenMP D-GOro

IBM H%

h 2 O @l(lasH 23

U-3sQ$krHQ7J$GJ1K3sQ$k9k3HOG-^;s#BT~k<A sKP9kFSP7OG#l/F#VGOJ$NG"3liNFSP7r !$OMP Hj ,<KhCF#93HOG-^;s#J<N3<Ir -qsmp=omp 3sQ$i<&* W7gsrXj;:K3sQ$k9kH"9lCINtr]I9k?aKHQ5lkQ tKO"M 8 ,djvFil^9#

PROGRAM PAR_MAT_MUL IMPLICIT NONE INTEGER(KIND=8) ::I,J,NTHREADS INTEGER(KIND=8),PARAMETER ::N=60 INTEGER(KIND=8),DIMENSION(N,N) ::AI,BI,CI INTEGER(KIND=8) ::SUMI !$ INTEGER OMP_GET_NUM_THREADS

COMMON/DATA/ AI,BI,CI !$OMP THREADPRIVATE (/DATA/)

!$OMP PARALLEL

FORALL(I=1:N,J=1:N) AI(I,J) = (I-N/2)**2+(J+N/2) FORALL(I=1:N,J=1:N) BI(I,J) = 3-((I/2)+(J-N/2)**2) !$OMP MASTER

NTHREADS=8 !$ NTHREADS=OMP_GET_NUM_THREADS() !$OMP END MASTER !$OMP END PARALLEL

!$OMP PARALLEL DEFAULT(PRIVATE),COPYIN(AI,BI),SHARED(NTHREADS) !$OMP DO

DO I=1,NTHREADS CALL IMAT_MUL(SUMI) ENDDO !$OMP END DO !$OMP END PARALLEL END

IBM H% N*j

� = 2. 9F<HasHNgx «1‹PROGRAM"FUNCTION"SUBROUTINE"MODULE"BLOCK DATA N$:l+ N9F<HasH «2‹USE 9F<HasH

IBM H%

24 XL Fortran for AIX: is2<8&jU!ls9

= 2. 9F<HasHNgx (3-) «3‹DATA"FORMAT"*hS ENTRY 9F<HasH

«4‹I8?jA"$s?<U'<9&VmC/" ?$Wk@9F<HasH"EM9F<HasH" IMPLICIT 9F<HasH"PARAMETER 9F< HasH «5‹BTD==$N «6‹CONTAINS 9F<HasH «7‹bt5VWm0i`^?Ob8e<k&5VWm0i` «8‹END 9F<HasH 9F<HasHNgx

D~NOObGO"5^6^J9F<HasHr*r9k3H,G-^9,"e?~r 6(F9F<HasHr~l9(k3HOG-^;s#^fNtzO"CjN3sF- 9HGHQG-kl2N9F<HasHr1L9k?aK\qNfGe[IHQ5l^ 9#3NaN2HO"\qN>NUjG3liNVf,HQ5lkljK-\5lF$ ^9# 9F<HasHNgxKX9k,'*hS)BN\YKD$FO" 159 Z<8NXh 7 O Wm0i`1L*hSWm7<8c<Y^?O 285 Z<8NXh 10 O 9F<Ha sH*hS0-Yr2H7F/@5$#

LoNBTgxO"Xj7?XtXN2H,$UNgxGh}5l"=lK3$FBT D=J9F<HasH,-zOO1LK=lkgVGh}5l^9#

)fN>wO"LoNBTgxNeojHJkbNG9#BTgxr)f9k?aKH QG-k9F<HasHH7FJ<NbN,"j^9# v )f9F<HasH v END="ERR="EOR= XjRN$:l+r^` I/O 9F<HasH

5VWm0i`KhCFjA5lF$kWm7<8c<r2H9klg"Wm0i`N BTO"Wm7<8c<rjA7F$k5VWm0i`N-zOO1LG2H5lk" Xj5l?XtGQ37^9#Wm0i`O"Wm7<8c<rjA7F$k FUNCTION"SUBROUTINE"^?O ENTRY 9F<HasHK3/GiNBTD=9 F<HasHGF+5l^9#5VWm0i`+iakH"Wm0i`NBTO"Wm 7<8c<,2H5l?lj"^?OeXajXjRKhCF2H5lk9F<Has H+iQ35l^9#

\qGO"CjN)fN>wGN$YsHNgxKX9k-RO"(i<N/8d STOP 9F<HasHNBTJIN$YsHKhCFLoNgx,Q95lJ$3Hr 0sH7F$^9#

h 2 O @l(lasH 25

26 XL Fortran for AIX: is2<8&jU!ls9

� 3 � �

3NOGO"J<N`\KD$Fb@7^9# v XG<??Y v 28 Z<8NXG<?&*V8'/HY v 29 Z<8NXH_~_?Y v 41 Z<8NXI8?Y

v 63 Z<8NX?$WJ7jFikjtY v 69 Z<8NX?$WNha}Y v 70 Z<8NXQtNjAu7Y v 77 Z<8NXdj6ju7Y v 78 Z<8NXQtN9Hl<8&/i9Y � G<??KO">0"-zJM"=liNM (jt) r=9jJ"*hS=liNMr `n9k?aNi;,^^l^9#G<??O"H_~_? HI8? N 2 o`K,` 5l^9#

H_~_?O"=Ni;b^aFv0jA5lF*j"oK"/;9G-^9#H_~ _G<??KO"!N 2 o`,"j^9# v tM (;QHbFPlk) : 0t"Bt"#Gt"P$H v stM: 8z"@}"*hSP$H

I8?O"f<6<jANG<??G"=N3s]<MsHOH_~_^?OI8G< ??Nl}^?O>}G9# � XL Fortran O"D9NH_~_G<??KD$F 1 DJeN==}!rs!7F$^ 9#=l>lN}!O kind ?U-Qia<?< HFPlkMKhCFXjG-^9# 3NMO"0t?$WGO 10 JNXtNOO"Bt?$WH#Gt?$WGO:YH XtNOOrXj7"8z?$WH@}?$WGO==jJrXj7^9#=l>lN H_~_?O"CjN kind ?U-Qia<?<r5]<H7F$^9#kind_param O"tz9Hjs0 ^?O9+i<0tjt> N$:l+G9#

length ?U-Qia<?< O"?U-8zN(sF#F#<N8ztrXj7^9#

� Copyright IBM Corp. 1990, 2003 27

?$WXjR O"?$Wk@9F<HasHGk@5l?9YFN(sF#F#<N? $WrXj7^9#?$WXjR (INTEGER" REAL"COMPLEX"LOGICAL" CHARACTER) NfKO" kind_selector r^`3HNG-kbNb"j^9#3N kind_selector O"kind ?U-Qia<?<rXj7^9#

IBM H%

?H(P"4 P$HN0tO" INTEGER(4)"INTEGER(KIND=4)"INTEGER*4 N$ :l+H7Fk@9k3H,G-^9#"k$O"GU)kHN0t5$:, 4 P$H K_j5lF$klg"1K INTEGER Hk@9k3H,G-^9# \qGO"4 P $H0tN2HKD$F"INTEGER(4) NA0rHj^9# ?$WXjRNHQKX 9k\YKD$FO" 481Z<8N type_spec r2H7F/@5$#

IBM H% N*j

KIND H_~_XtO"=Nz-tN kind ?U-Qia<?<ra7^9#\YKD $FO" 609 Z<8NXKIND (X)Yr2H7F/@5$# � G<?&*V8'/H O"Qt"jt"jtN5V*V8'/HN$:l+G9#

Qt OMr}D3H,G-"BTD=Wm0i`NBT~KjA^?OFjA9k3H ,G-^9#QtKO!NbN,"j^9# v 9+i<Qt> v [sQt> v 5V*V8'/H

QtN5V*V8'/H HO"2H7?jjA7?j9k3H,D=J>0U-N*V 8'/HNltG9#5V*V8'/HKO!NbN,"j^9# v [s(lasH v [s;/7gs v 8z5V9Hjs0 v =$N3s]<MsH

jtN5V*V8'/HO"jtNltG9#2H5lkt,O"QtNMKhj[J j^9# � jt OMr}A"BTD=Wm0i`NBT~KjA^?OFjA9k3HOG-^;

s#>0NU$?jtr>0U-jt H$$^9 ( 429 Z<8NXPARAMETERYr2

H)#>0NU$F$J$jtO"jFikjt H$$^9#jFikjtO"H_~

_?G"CFb"?$WJ7 (16 Jt"8 Jt"2 Jt"^?O[lj9) G"CFb

28 XL Fortran for AIX: is2<8&jU!ls9

+^$^;s#jFikjtN*W7gsN kind ?U-Qia<?<O"tz9Hj s0^?O9+i<0tN>0U-NjtG9#

dfU-NjFikjtGO"5df^?Oidf,hT7^9#=N>NjFikj tO9YF"dfJ7GJ1lPJj^;s (hT9kdf,"CFOJj^;s)#< mNMO"5^?OiN$:lKb+J5l^;s#<mO"dfU-^?OdfJ7 N$:lH7FbXjG-^9#

+0*V8'/H

+0*V8'/H HO"Wm7<8c<bG0*Kdj6ilkG<?&*V8'/H G9#3lO"5VWm0i`Nm<+k&(sF#F#<G"sjtN8z9*hS sjtN[s-&Nl}^?O=N>}G9#3lO>z-tGO"j^;s#

+0*V8'/HO")f5l?+09Hl<8&/i9roK}CF$^9#

+0*V8'/HO"DATA"EQUIVALENCE"NAMELIST"COMMON N9F<Ha sHbGXj9k3HOG-^;s#^?" AUTOMATIC" STATIC" PARAMETER" SAVE N0-r=lKXj9k3HbG-^;s#+0*V8'/H O"?$Wk@9F<HasHbGi|=0KhCFi|=7?jjA7?j9k3H OG-^;s#?@7"GU)kHNi|=OD=G9# ^?"a$sWm0i`^? Ob8e<kNXjt,K~lk3HbG-^;s#

H_~_? 0t IBM H%

!N=GO" XL Fortran ,0tG<??rHQ7F=93HNG-kMNOOr(7 F$^9#

Kind Qia<?< MNOO

1 -128 A 127 2 -32 768 A 32 767 4 -2 147 483 648 A 2 147 483 647 8 -9 223 372 036 854 775 808 A 9 223 372 036 854 775 807

XL Fortran O"GU)kHN kind ?U-Qia<?<r 4 K_j7^9# kind ?U -Qia<?<O"0tMNP$H&5$:H18G9# -qintsize 3sQ$i<&* W7gsrHQ7F"GU)kHN0t5$:r 2"4"8 P$HN$:l+KQ97F /@5$# -qintsize *W7gs,"GU)kHN@}5$:KP7Fb18h&KF

h 3 O G<??*hSG<?&*V8'/H 29

A9k3HKmU7F/@5$#

IBM H% N*j

0tN?$WXjRO"INTEGER -<o<Ir^sG$J1lPJj^;s#0tN ?$WXjRN(sF#F#<Nk@KX9k\YKD$FO" 399 Z<8N XINTEGERYr2H7F/@5$#

dfU-0tNjFikjtNA0O"J<NH*jG9#

kind_param tz9Hjs0 ^?O9+i<0tjt> N$:l+G9#

dfU-0tNjFikjtO"*W7gsGdfr}A"=NeK.t@NU+J$ 0tr=9 10 JtN9Hjs0,3-"5iK,WJlgKO kind ?U-Qia< ?<,3-^9#dfU-0tNjFikjtO"5"i"<mN$:lGb+^$^ ;s#5dfG<mJ0Nlg"=NjtO5NMH+J5l^9#

kind_param rXj9klg"jFikjtNg-5O=N kind_param Gv5lkMN OObG==D=JbNGJ1lPJj^;s#

IBM H%

XL Fortran GO"kind_param ,Xj5lF*i:"7+bjtNg-5rGU)kH N0tGO=;J$lgKO"=NjtO==D=JAKWmb<H5l^9#

XL Fortran O"bt*K 2 Ndt=-G0tr=7^9#G8<NSCHOtNdf G9# IBM H% N*j

0jtNc 0 ! has default integer size -173_2 ! 2-byte constant 9223372036854775807 ! Kind type parameter is promoted to 8

� + - � digit _ kind_param �

30 XL Fortran for AIX: is2<8&jU!ls9

Bt IBM H%

!N=GO"XL Fortran ,BtG<??G=93HNG-kMNOOr(7F$^9#

Kind Qia<?< <mJ0NawdPG.M awdPGgM aw:Y (10 Jt) 4 1.175494E-38 3.402823E+38 7 8 2.225074D-308 1.797693D+308 15 16 2.225074Q-308 1.797693Q+308 31

XL Fortran O"GU)kHN kind ?U-Qia<?<r 4 K_j7^9# kind ?U -Qia<?<O"BtMNP$H&5$:Hy7$Mr}A^9# -qrealsize 3s Q$i<&*W7gsrHQ7F"GU)kHNB5$:r 4 P$H^?O 8 P$H KQ97F/@5$# -qrealsize *W7gsOGU)kHN#GtN5$:KFA9 k3HKmU7F/@5$#

XL Fortran O"REAL(4) *hS REAL(8) Ntrbt*KO ANSI/IEEE N 2 Jb0 .t@A0G=7^9#3NA0O"dfSCH (s)"P~Xt (e)"*hS.tt (f) +i=.5lF$^9# REAL(16) =(O"REAL(8) A0KpE$F$^9# REAL(4) SCHVf 0....|....1....|....2....|....3. seeeeeeeefffffffffffffffffffffff REAL(8) SCHVf 0....|....1....|....2....|....3....|....4....|....5....|....6... seeeeeeeeeeeffffffffffffffffffffffffffffffffffffffffffffffffffff REAL(16) SCHVf 0....|....1....|....2....|....3....|....4....|....5....|....6... seeeeeeeeeeeffffffffffffffffffffffffffffffffffffffffffffffffffff SCHVf |....7....|....8....|....9....|....0....|....1....|....2....|.. seeeeeeeeeeefffffffffffffffffffffffffffffffffffffffffffffffffff

^?"3N ANSI/IEEE 2 Jb0.t@A0O"+5Bg"-5Bg"stM (NaN)(not-a-number) H$&Mb=7^9# NaN O5iK"E_ NaN (NaNQ) H.f NaN (NaNS) K,`9k3H,G-^9# NaN MNbt=(KX9k\YKD$F O"Vf<6<:&,$IWNXXL Fortran b0.t@h}Yr2H7F/@5$#

IBM H% N*j

Bt?XjRKO"REAL -<o<I+ DOUBLE PRECISION -<o<I,^^lF $J1lPJj^;s# DOUBLE PRECISION MN:YOGU)kHNBtMN 2 \G9# (1:Y H$&QlO"IEEE N 4 P$H=-r"\:Y H$&QlO"

h 3 O G<??*hSG<?&*V8'/H 31

IEEE N 8 P$H=-rU#7^9#) Bt?$WN(sF#F#<Nk@KX9k\ YKD$FO" 453 Z<8NXREALY*hS 342 Z<8NXDOUBLE PRECISIONY r2H7F/@5$#

BjFikjtNA0O"!NH*jG9# v p\BjtNeKO"*W7gsH7F"kind ?U-Qia<?<,3-^9# v p\BjtNeKO"XtH"*W7gsH7F kind ?U-Qia<?<,3-^ 9# v 0jt (kind_param rXj7J$) NeKOXtH"*W7gsH7F kind ?U-

Qia<?<,3-^9#

p\BjtO"gK"*W7gsNdf"0tt".t@"*hS.tt+i=.5l F$^9#0ttH.ttOIAibtz9Hjs0G9#3liN$:l+l}rJ ,9k3HOG-^9,">}r1~KJ,9k3HOG-^;s#f<6<O"jt NawMrP9?aK XL Fortran ,HQ9kethjb?$etrHCFp\Bjt rq/3H,G-^9# XL Fortran GO"p\BjtO 10 JtH7Fra5l^ 9# BjtNA0O"!NH*jG9#

exponent

kind_param tz9Hjs0 ^?O9+i<0tjt> N$:l+G9#

� �

�

�

�

� digit exponent + -

digit . + exponent - digit

. digit + exponent - digit

_ kind_param �

� E D Q* digit_string + - �

32 XL Fortran for AIX: is2<8&jU!ls9 digit_string O"10 N_hr(7^9# E O"GU)kHNBjtN?$WrXj7^ 9# D O"GU)kHN DOUBLE PRECISION ?$WNjtrXj7^9#

* XL Fortran GO"Q O REAL(16) ?$WNjtrXj7^9#

exponent H kind_param ,&KXj5l?lgO"Xt8zO E GJ1lPJj^; s# D ^?O Q rXj7?lgO"kind_param rXj9k3HOG-^;s#

Xt*hS kind ?U-Qia<?<,Xj5lJ$BjFikjtO"GU)kHN Bjt?$WG9#

BjtNc c 1: +0. c 2: +5.432E02_16 ! 543.2 in 16-byte representation

c 3: 7.E3

IBM H%

c 4: 3.4Q-301 ! Extended-precision constant

IBM H% N*j

#Gt #Gt?$WNXjRKO"!N$:l+,^^lF$J1lPJj^;s# v COMPLEX -<o<I v XL Fortran GO"DOUBLE COMPLEX -<o<I

#Gt?$WN(sF#F#<Nk@KX9k\YKD$FO" 319 Z<8N XCOMPLEXY*hS 339 Z<8NXDOUBLE COMPLEXYr2H7F/@5$#

IBM H%

!N=GO"#Gt?$WNXjRK COMPLEX -<o<I,Xj5lF$klg K" XL Fortran , kind ?U-Qia<?<*hS95XjKD$F=93HNG-k Mr(7F$^9#

h 3 O G<??*hSG<?&*V8'/H 33

Kind ?$W&Qia<?<

COMPLEX(i)

95Xj COMPLEX*j 4 8 16 8 16 32

IBM H% N*j

9YFN FORTRAN 3sQ$i<K*$F"#GjtNo`O"Btt,Hutt, NjtNo`KhCFh^j^9#

IBM H%

XL Fortran GO"kind ?U-Qia<?<Khj#Gt(sF#F#<NFt,N:Y ,Xj5l"95XjKhj#Gt(sF#F#<N4NN95,Xj5l^9#

DOUBLE COMPLEX NMN:YO"GU)kHN#GtN 2 \HJj^9#

#Gt?$WN9+i<MO"#Gt3s9Hi/?<rHCF=.9k3H,G-^ 9##Gt3s9Hi/?<NA0O!NH*jG9#

#GtNjFikjtO"=l>lN0,lPNi|=0HJCF$k#Gt3s9H i/?<G9# #Gt3s9Hi/?<NFt,G"QtH0r XL Fortran H%!= H7FHQG-^9#

IBM H% N*j

Fortran 95

Fortran 95 GO"#Gt3s9Hi/?<NFt,KHQG-kNO"1:YdfU- 0t^?OBjFikjt@1G9#

Fortran 95 N*j

jFikjtN>}Nt,HbBt?$WG"klg"jFikjtN kind ?U-Q ia<?<O:YNb$}N kind Qia<?<rHQ7":YNc$}N kind ?U- Qia<?<Ob$}N:YKQ95l^9#

� ( expression , expression ) �

34 XL Fortran for AIX: is2<8&jU!ls9

>}Nt,Hb0t?$WG"klg"=liOGU)kHNBt?$WKQ95l^ 9#l},0t?$WG"b&l},Bt?$WG"klg"0t?$WN},"Bt ?$WN:YKQ95l^9#

#Gt?$WN(sF#F#<Nk@KX9k\YKD$FO" 319 Z<8N XCOMPLEXY*hS 339 Z<8NXDOUBLE COMPLEXYr2H7F/@5$#

IBM H%

#GtNFt,O"bt*KO"!Nh&K==5l^9 (dfSCH (s)"P~Xt (e)"*hS.tt (f))# COMPLEX(4) (COMPLEX*8 Ky7$) SCHVf 0....|....1....|....2....|....3....|....4....|....5....|....6... seeeeeeeefffffffffffffffffffffffseeeeeeeefffffffffffffffffffffff COMPLEX(8) (COMPLEX*16 Ky7$) SCHVf 0....|....1....|....2....|....3....|....4....|....5....|....6... seeeeeeeeeeeffffffffffffffffffffffffffffffffffffffffffffffffffff SCHVf .|....7....|....8....|....9....|....0....|....1....|....2....|.. seeeeeeeeeeeffffffffffffffffffffffffffffffffffffffffffffffffffff COMPLEX(16) (COMPLEX*32 Ky7$) SCHVf 0....|....1....|....2....|....3....|....4....|....5....|....6... seeeeeeeeeeeffffffffffffffffffffffffffffffffffffffffffffffffffff SCHVf .|....7....|....8....|....9....|....0....|....1....|....2....|.. seeeeeeeeeeeffffffffffffffffffffffffffffffffffffffffffffffffffff SCHVf ...3....|....4....|....5....|....6....|....7....|....8....|....9 seeeeeeeeeeeffffffffffffffffffffffffffffffffffffffffffffffffffff SCHVf ....|....0....|....1....|....2....|....3....|....4....|....5.... seeeeeeeeeeeffffffffffffffffffffffffffffffffffffffffffffffffffff

IBM H% N*j

#GjtNc c 1: (3_2,-1.86) ! Integer constant 3 is converted to default real ! for constant 3.0

IBM H%

c 2: (45Q6,6D45) ! The imaginary part is converted to extended ! precision 6.Q45

c 3: (1+1,2+2) ! Use of constant expressions. Both parts are ! converted to default real

h 3 O G<??*hSG<?&*V8'/H 35

IBM H% N*j

@} IBM H%

!N=O" XL Fortran ,@}G<??rHQ7F=93HNG-kMr(7F$^ 9# Kind Qia<?< M bt (16 J) ==

1 �TRUE. �FALSE. 01 00 2 �TRUE. �FALSE.

0001 0000 4 �TRUE. �FALSE.

00000001 00000000 8 �TRUE. �FALSE.

0000000000000001 0000000000000000

m: .TRUE. KP9k 1"*hS .FALSE. KP9k 0 J0Nbt==O$jAG9#

XL Fortran O"GU)kHN kind ?U-Qia<?<r 4 K_j7^9# kind ?U -Qia<?<O"@}MNP$H&5$:H18KJj^9# -qintsize 3sQ$i <&*W7gsrHQ7F"GU)kHN@}5$:r 2"4"^?O 8 P$HN$: l+KQ97F/@5$# -qintsize *W7gs,GU)kHN0t5$:KP7Fb 18h&KFA9k3HKmU7F/@5$#

IBM H% N*j

@}?$WNXjRO"LOGICAL -<o<Ir^sG$J1lPJj^;s#@}? $WN(sF#F#<Nk@KX9k\YKD$FO" 411 Z<8NXLOGICALYr 2H7F/@5$#

@}?$WNjFikjtNA0O"!NH*jG9#

kind_param

tz9Hjs0 ^?O9+i<0tjt> N$:l+G9#

� �TRUE�

�FALSE� _ kind_param �

36 XL Fortran for AIX: is2<8&jU!ls9

@}jtO"?^?O6N$:l+N@}MrHk3H,G-^9#

IBM H%

.TRUE. *hS .FALSE. NeojK"=l>lJ,AN T *hS F (Tj*IJ7) r HQ9k3HbG-^9#?@7"3NJ,AO"jM0~OGHQ9klg""k$ O DATA 9F<HasH"STATIC 9F<HasH"^?O?$Wk@9F<Has HNi|MH7FHQ9klgKBil^9# kind ?U-Qia<?<KD$FO" J,ArXj9k3HOG-^;s# T ^?O F ,>0U-jtH7FjA5lF$ klg"=lO@}jFikjtGOJ/>0U-jtH7Fh}5l^9#

IBM H% N*j

@}jtNc �FALSE._4 �TRUE. 8z 8z?$WNXjRO"CHARACTER -<o<Ir^sG$J1lPJj^;s#8 z?$WNk@KX9k\YKD$FO" 306 Z<8NXCHARACTERYr2H7F/ @5$#

8z?$WNjFikjtNA0O"!NH*jG9#

kind_param

tz9Hjs0 ^?O9+i<0tjt> N$:l+G9#

IBM H%

XL Fortran GO ASCII NHggxr=9?aK kind ?U-Qia<?<MN 1 r5 ]<H7F$^9#

IBM H% N*j

8z?$WNjFikjtO"sEzQd^?O"]9HmU#N$:l+KhCFh Zk3H,G-^9#

character_string r=.9k8zO"XL Fortran G==D=JiINh&J8zGb+^ $^;s#?@7"~T8z (\n) O"=<9TN*ojr=98zH7Fra5lk

� kind_param _

' character_string ' � character_string � �

h 3 O G<??*hSG<?&*V8'/H 37

NG"HQ7J$G/@5$#hZj8zHJk"]9HmU# (') dsEzQd (") O"=N8zjtKhCF=5lkG<?NltGO"j^;s#3liNhZj8z NVKH_~^l?Vis/OU#r}A^9#

9Hjs0r"]9HmU#KhCFhZklg"9Hjs0fG"]9HmU#r= 9KO"VKVis/r~l:K"]9HmU#r 2 D31FHQ7^9#9Hjs0 rsEzQdGhZklg"9Hjs0fGsEzQdr=9KO"VKVis/r~ l:KsEzQdr 2 D31FHQ7^9# 2 DN"39k"]9HmU#^?Os EzQdO"1 8zH7F7ol^9#

"]9HmU#GOs@8z?$WNjFikjtbKsEzQdr~lF"sEzQ dr=93H,G-^9#^?"sEzQdGOs@8zjtbK"]9HmU#r~ lF" 1 DN"]9HmU#r=93HbG-^9#

8z?$WNjFikjtN95O"hZj8zNVN8ztG9#?@7"39kl PN"]9HmU#dsEzQdO"1 8zH7F+&sH5l^9#

95,<mN8z*V8'/HGO"9Hl<8rHQ7^;s#

IBM H%

XL Fortran GO"=l>lN8z*V8'/H, 1 P$HN9Hl<8r,WH7^ 9# C @lGNHQ!HN0g-rN]9k?aK" XL Fortran GO"8z9Hjs0b G!N(91<W&7<1s9r'17^9#

(91<W U# \b PC/9Z<9 \f Qfwj \n ~T \t ?V \0 Lk \' "]9HmU# (9Hjs0O*;7^;s) \� sEzQd (9Hjs0O*;7^;s) \\ PC/9iC7e \x x#33G x O$UN8z

C 3sQ$i<HN_9-N]N?aKWm7<8c<2HbN9+i<8zi|=0 ,Lk8z (\0) G*okh&K9k?aKO"-qnullterm 3sQ$i<&*W7gs

38 XL Fortran for AIX: is2<8&jU!ls9 rHQ7F/@5$ (\7$b@*hSc0KD$FO"Vf<6<:&,$IWN X-qnullterm *W7gsYr2H7F/@5$)#

9YFN(91<W&7<1s9O 1 DN8zr=7^9#

IBM H% N*j

3liN(91<W&7<1s9r1lN8zH7F7$?/J$lgO"-qnoescape 3sQ$i<&*W7gsrXj7F/@5$# (Vf<6<:&,$IWN X-qescape *W7gsYr2H7F/@5$#) PC/9iC7eO"CLJU#r }?J/Jj^9#

8z?$WNjFikjtNGg9O"9F<HasHKHQG-k8zNGgtKh CFh^j^9#

IBM H%

-qctyplss 3sQ$i<&*W7gsrXj9kH"8zjtO"[lj9jtH1M K7ol^9#[lj9jtKD$FO" 65 Z<8NX[lj9jtYr2H7F/ @5$# -qctyplss 3sQ$i<&*W7gsNbFKD$FO"Vf<6<:&,$ IWNX-qctyplss *W7gsYr2H7F/@5$#

XL Fortran O"-qmbcs N3sQ$i<&*W7gsKhCF"8z?$WNjFik jt"[lj9jt" H T8-RR"*hSmaNfN^kAP$H8zr5]<H 7^9#

Unicode N8z*hSU!$k>b5]<H7^9#D-Qt LANG , UNIVERSAL K_j5l"-qmbcs 3sQ$i<&*W7gs,Xj5lF$klg"3sQ$i< O Unicode N8z*hSU!$k>NI_hjdq-~_rT&3H,G-^9# (\ YKD$FO"Vf<6<:&,$IWr2H7F/@5$#)

IBM H% N*j

8zjtNc

c 1: ,, ! Zero-length character constant

c 2: 1_"ABCDEFGHIJ" ! Character constant of length 10, with kind 1

IBM H%

c 3:

h 3 O G<??*hSG<?&*V8'/H 39

,\"\2\,\A567\\\\\,, ! Character constant of length 10 "2,A567\\,

IBM H% N*j

8z5V9Hjs0 8z5V9Hjs0HO"8z9Hjs0 (F9Hjs0HFPlk) N"37?lt ,G"9+i<Qt>"9+i<jt"9+i<=$N3s]<MsH"^?O[s( lasHN3HG9#8z5V9Hjs0O"!NA0r}D5V9Hjs02HKh CF1L5l^9#

int_expr1 H int_expr2

=l>l5V9Hjs0NG8<*hSG&<N8zLVr(7^9#IAi N0b9+i<0t0G"5V9Hjs00HFPl^9#

8z5V9Hjs0N95O" MAX(int_expr2 - int_expr1 + 1,0) NW;NkLG 9# int_expr1 , int_expr2 J<Nlg"=NMO!Nror~?7F$J1lPJj^; s# ,' 1: 1 v int_expr1 v int_expr2 v length

length OF9Hjs0N95G9# int_expr1 ,J,5lkH"GU)kHMO 1 KJ j^9# int_expr2 ,J,5lkH"GU)kHMO length KJj^9#

IBM H%

XL Fortran NJ0NP<8gsO"e-N,' 1 G-7?h&K"FORTRAN 77 N) sK`r7^9# FORTRAN 77 N,'K>CF5V9Hjs0kgKX9k3sQ$ k~A'C/rBT9kKO"-qnozerosize 3sQ$i<&*W7gsrHQ7F/ @5$#Fortran 90 KP9k`rrA'C/9klgO"-qzerosize rHQ7F/@5 $#5V9Hjs0kgKD$FBT~NA'C/rT&KO"-qcheck *W7gsH -qzerosize (^?O -qnozerosize) *W7gsN>}rHQ7^9# (\YKD$F O"Vf<6<:&,$IWr2H7F/@5$#)

IBM H% N*j

� scalar_variable_name

array_element scalar_constant scalar_struct_comp

( : )

int_expr1 int_expr2 �

40 XL Fortran for AIX: is2<8&jU!ls9

[s;/7gsN5V9Hjs0N7$O3lHO[Jj^9# 100 Z<8NX[s; /7gs*hS5V9Hjs0NOOYr2H7F/@5$#

8z5V9Hjs0Nc: CHARACTER(8) ABC, X, Y, Z ABC = ,ABCDEFGHIJKL,(1:8) ! Substring of a constant X = ABC(3:5) ! X = ,CDE, Y = ABC(-1:6) ! Not allowed in either FORTRAN 77 or Fortran 90 Z = ABC(6:-1) ! Z = , valid only in Fortran 90 P$H IBM H%

XL Fortran GO"P$H&?$WNXjRO BYTE -<o<IG9#P$H&?$W N(sF#F#<Nk@KX9k\YKD$FO" 299 Z<8NXBYTEYr2H7F /@5$#

BYTE H_~_G<??O"=l+HNjFikjtA0r}CF$^;s# BYTE G<?&*V8'/HO"=NHQ}!KhCF"INTEGER(1)"LOGICAL(1)" CHARACTER(1) N$:l+NG<?&*V8'/HH7F7ol^9# 66 Z<8N X?$WJ7jtNHQ}!Yr2H7F/@5$#

IBM H% N*j

I8? I8?H7FNilkICNG<??O"H_~_G<??d>NI8?+in.9k 3H,G-^9#I8?N>0 (type_name)"G<??"*hSI8?N3s]<MsH N>0rjA9kKO"?$WjA,,WG9#

IBM H%

l3<I=$O"8gs[sG<?N`nGh/HQ5lkH%!=G9# Fortran 90 GO"l3<I=$OI8?hjb0K3~5l^7?#

l3<I=$GHQ5lk=8O"?/Nlg Fortran I8?GHQ5lk=8KwF $^9#^?"?/Nlg"3liN 2 DN!=N;^sF#/9b`w7F$^9# 3N?a"XL Fortran GO"3liN 2 DN!=r[\04Kr9G-kh&J}! Gl3<I=$,5]<H5lF$^9#=N?a"J<Nh&KJj^9# v IAi+N=8rHQ7Fk@5l?I8?N(sF#F#<O" TYPE 9F<H

asH^?O RECORD 9F<HasHNIAi+rHQ7Fk@G-^9#

h 3 O G<??*hSG<?&*V8'/H 41 v I8?N*V8'/HN3s]<MsHO"Q<;sH-f^?OTj*INIAi

+rHQ7F*rG-^9# v l3<I=$k@rHQ7Fk@5l?I8?O"=$N3s9Hi/?<r}CF

$^9# v I8?N3s]<MsHO"8`VyfWA0Ni|=^?OH%V@Vk9iC7

eWA0Ni|=rHQ7Fi|=G-^9#

?@7"J<Nc$,"j^9# v 8`I8?k@GO %FILL 3s]<MsHrHQG-^;s# v l3<I=$k@GO SEQUENCE ^?O PRIVATE 9F<HasHrHQ7FO

$1^;s# v -qalign *W7gsO"l3<I=$k@rHQ7Fk@5l?I8?KN_,Q5

l^9#\YKD$FO"Vf<6<:&,$IWK-\5lF$k -qalign *W7 gsr2H7F/@5$# v l3<I=$k@rHQ7Fk@5l?I8?KO"H_~_?$WH18>0rH

QG-^9# v l3<I=$k@rHQ7Fk@5l?I8?H8`NI8?k@rHQ7Fk@5

l?I8?Hr=L9k?aN,'KOc$,"j^9#

IBM H% N*j

DERIVED_TYPE_statement

=8N\YKD$FO" 333 Z<8NXI8? (TYPE)Yr2H7F/@5 $# PRIVATE_SEQUENCE_block

PRIVATE 9F<HasH (-<o<IN_)" SEQUENCE 9F<HasH N$:l+^?O=N>}r^_^9#=l>lN9F<HasHN 1 D@1 rXjG-^9#=8N\YKD$FO" 438 Z<8NXPRIVATEY*hS 467 Z<8NXSEQUENCEYr2H7F/@5$#

� DERIVED_TYPE_statement � � PRIVATE_SEQUENCE_block �

� component_def_stmt_block �

� END_TYPE_statement �

42 XL Fortran for AIX: is2<8&jU!ls9 component_def_stmt_block

1 DJeN?$Wk@9F<HasH+i=.5l"I8?N3s]<MsH rjA7^9#?$Wk@9F<HasHKO"DIMENSION"POINTER"* hS ALLOCATABLE 0-N_rXjG-^9#\YJ=8*hSb@KX7 FO" 481 Z<8NX?$Wk@Yr2H7F/@5$#

Fortran 95

5iK"Fortran 95 GO"I8?NjANF3s]<MsHKP7F"GU) kHNi|=rXj9k3H,G-^9#\YJ=8*hSb@KX7FO" 481 Z<8NX?$Wk@Yr2H7F/@5$#

Fortran 95 N*j

END_TYPE_statement

356 Z<8NXEND TYPEYr2H7F/@5$#

Fortran 95

Fortran 95 GOI8?N>\3s]<MsHKO"!NbN,"j^9# v =N?$WN3s]<MsH v ALLOCATABLE ^?O POINTER 0-,Xj5lF$J$I8?3s]<MsHN

>\3s]<MsH#

Fortran 95 N*j

FI8?O"H_~_G<??NG*3s]<MsHH7Frh5lk+""k$Od jvFD=^?O]$s?<KJj^9#

3N?$W>O"m<+k&(sF#F#<G9#3lO"INH_~_G<??Hb 18>0K9k3HOG-^;s#?@7"BYTE *hS DOUBLE COMPLEX Oc 0G9#

END TYPE 9F<HasHKO"TYPE 9F<HasHGXj7?bNH18 type_name r*W7gsGXj9k3H,G-^9#

I8?N3s]<MsHGO"INH_~_G<??GbXj9k3H,G-^9#^ ?"3s]<MsHO"v0KjA5l?I8?N 1 DG"CFb+^$^;s#]$ s?<&3s]<MsHO"=N3s]<MsHN18I8G<??G"CFb+^$ ^;s#3s]<MsHN>0O"I8?bGOG-GJ1lPJj^;s,"I8? jAN-zOO0N>0H[JCF$Fb+^$^;s# CHARACTER ?$WH7F k@5l?3s]<MsHO"jtk@0G"k95Xjr^sG$k,W,"j^ 9#"9?j9/O"95XjRH7FHQG-^;s#]$s?<J0N[s3s]

h 3 O G<??*hSG<?&*V8'/H 43

<MsHO"jt!5k@RGk@7J1lPJj^;s#]$s?<[s3s]<M sHO"deferred_shape_spec_list Gk@7J1lPJj^;s#

GU)kHGO"-1gxO"3s]<MsHNjAgxKE[Xj5l^;s#?@ 7"SEQUENCE 9F<HasHrXj9kH"I8?O"gxI8? KJj^9# gxI8?GO"3s]<MsHNgxK>CF"3NI8?Gk@5l?*V8'/ HN-1gx,Xj5l^9#gxI8?N3s]<MsH,I8?Nlg"=NI8 ?bgxI8?GJ1lPJj^;s#

gxI8?N5$:O"=NI8?N9YFN3s]<MsHr]}9k?aK,WJ 9Hl<8NP$HtKy7/Jj^9#

gxI8?rHQ9kH"G<?NBS,7oJ/Jk3H,"j^9#3lO"Wm 0i`NQU)<^s9K-FAr?(^9#

PRIVATE 9F<HasHO"I8?,b8e<kNXjt,bGjA5l?lgKN _"Xj9k3H,G-^9#I8?N3s]<MsH,Wi$Y<HHk@5lk? $WNlg"I8?NjAG PRIVATE 9F<HasHrXj9k+"^?OI8?+ N,Wi$Y<HGJ1lPJj^;s#

?$WjA,Wi$Y<HG"klg"!NbNO"jA9kb8e<kbGN_"/ ;9D=HJj^9# v ?$W> v ?$WN=$N3s9Hi/?< v ?$WN(sF#F#< v >z-t^?O?$WNXtkLr}DWm7<8c<

I8?NjAK"PRIVATE 9F<HasH,^^lF$klg"=NI8?, public G"CFb"=N3s]<MsHO"jA9kb8e<kbGN_"/;9G-^9# =$N3s]<MsHO"jA9kb8e<kbGN_HQG-^9#

I8?*V8'/HN3s]<MsHO"*V8'/HN$:l+NG*3s]<Ms H, I/O 9F<HasHN-zOON1LG"/;9G-J$lg" I/O j9H`\ H7FXj9k3HOG-^;s#I8?*V8'/HO"]$s?<^?OdjvF D=G"k3s]<MsHr}CF$klg"G<?>w9F<HasHbKXj9k 3HOG-^;s#

I8?N9+i<&(sF#F#<O"=$N HFPl^9#gxI8?N9+i<& (sF#F#<O"gx=$N HFPl^9#=$NN?$WXjRO"TYPE -< o<Ir^_"=NeKgLGO^l?I8?N>0,3-^9#Xj9kI8?N( sF#F#<Nk@KX9k\YO" 476Z<8N?$WjA9F<HasH XTYPEYr2H7F/@5$#=$NN3s]<MsHO"=$N3s]<MsH H FPl^9#=$N3s]<MsH O"=$NN 1 DN3s]<MsHG"k+"I 8?N[sr.7F$k3s]<MsHG9#

44 XL Fortran for AIX: is2<8&jU!ls9 private I8?N*V8'/HO"jA9kb8e<kN0tGHQ9k3HOG-^; s# GU)kHNi|=O"yfNemKi|=0rU1k+"^?O9iC7eGO^l ? initial_value_list rHQ7FXjG-^9#=_"3NA0Ni|=O"l3<I= $k@^?O8`NI8?k@rHQ7Fk@5l?3s]<MsHG5]<H5lF $^9#

Fortran 95

Fortran 95 G"GU)kHNi|=NudHJkG<?&*V8'/HO"J<Nh& J>0U-G<?&*V8'/HG9# 1. =N>\3s]<MsHN$:lKbGU)kHNi|=,Xj5lF$kI8?N

G<?&*V8'/H 2. POINTER 0-H ALLOCATABLE 0-NIAibJ$G<?&*V8'/H 3. HQX"U1^?O[9HX"U1GJ$G<?&*V8'/H 4. ]$sHhGJ$G<?&*V8'/H

s]$s?<&3s]<MsHNGU)kHNi|=O"=N?$WN>\3s]<M sHKP7FTolkINGU)kHi|=hjb%h7^9#

>z-tK INTENT(OUT) ,Xj5lF$kbN,"GU)kHNi|=,5lF$k I8?G"klg"=lr[j5$:[sK9k3HOG-^;s#s]$s?<&* V8'/H^?O5V*V8'/H,?$WjAbGGU)kHNi|=rXj5lF $klg"=lr DATA 9F<HasHKhCFi|=9k3HOG-^;s#

Fortran 95 N*j

GU)kHNi|=U-NI8?NG<?&*V8'/HO" IBM H%H7F&LV mC/NfKXjG-^9#^?"XL Fortran GOGU)kHNi|=O" -qsave=defaultinit ,Xj5lF$J$Bj"SAVE 0-rE[Xj7^;s#

Fortran 95

@(*Ji|=HO[Jj"3s]<MsHNGU)kHNi|=r-zK9k?a K"G<?&*V8'/HK SAVE 0-rXj9k,WO"j^;s#GU)kHN i|=O"I8?N$/D+N3s]<MsHKP7FXj9k3H,G-^9,"9 YFN3s]<MsHKXj9k,WO"j^;s#

9Hl<8KX"7?-11LNGU)kHNi|=rXj9k3H,G-^9#?@ 7"GU)kHNi|=rs!9kGU)kHN*V8'/H^?O5V*V8'/H

h 3 O G<??*hSG<?&*V8'/H 45

O"18?$WGJ1lPJj^;s#=N*V8'/H^?O5V*V8'/HO" 18?U-Qia<?<r}?J1lPJi:"-11LK18Mrs!7J1lPJ j^;s#

>\3s]<MsHO"?$WjAbGP~9k3s]<MsHjAKP7FGU)k HNi|=rXj7F$lP"3s]<MsHXN"/;9D=-KX8J/"i|M ru1hk3HKJj^9#

GU)kHNi|=NP]KJkG<?&*V8'/HNlg"=Ns]$s?<&3 s]<MsHO"GiKjA5lF$k+"^?OP~9kGU)kHNi|=0Kh CFjA5l^9#=N]$s?<&3s]<MsHO"GiKX"r|5lF$k +"^?OJ<NroN$:l+,~?5lklgO"X"r|5l^9# v GiKjA^?OX"r|5lF$klg

� v:NG<?&*V8'/H, SAVE 0-r}CF$k# � v:NG<?&*V8'/H,"BLOCK DATA 1L"b8e<k"^?Oa$

sWm0i`1LGk@5lF$k# v jA^?OX"r|5lklg

� Xt,"=NkLH7FNv:NG<?&*V8'/HHHbKFSP5lk# � Wm7<8c<,"INTENT(OUT) >z-tH7FNv:NG<?&*V8'/H

HHbKFSP5lk# � Wm7<8c<,"m<+k&*V8'/HH7FNv:NG<?&*V8'/H

HHbKFSP5l"=NG<?&*V8'/HK SAVE 0-,J$#

3s]<MsHKP9kGU)kHNi|=rXj7?I8?N*V8'/HNdj6 jKhCF"3s]<MsHOJ<Nh&KJj^9# v s]$s?<&3s]<MsHNlg"jA5lk# v ]$s?<&3s]<MsHNlg"X"r|5lk#

ENTRY 9F<HasHr}D5VWm0i`GO"GU)kHNi|=O"2H5l kWm7<8c<>Nz-tj9HK"k>z-tNlg@1BT5l^9#3NoN >z-tK OPTIONAL 0-,"klg"GU)kHNi|=O3N>z-t,"kl gKBjBT5l^9#

GU)kHNi|=,Xj5l?I8?Nb8e<k&G<?&*V8'/H,"GU )kHi|=NudNG<?&*V8'/HG"klgKO" SAVE 0-,J1lP Jj^;s#

Fortran 95 N*j

8`NI8?k@rHQ7Fk@5l?g!I8?N5$:O"=NI8?N9YFN 3s]<MsHr]}9k?aK,WJP$HtNgWHy7/Jj^9#

46 XL Fortran for AIX: is2<8&jU!ls9 l3<I=$k@rHQ7Fk@5l?gxI8?N5$:O"=NI8?N3s]< MsH*hSda~_N9YFr]}9k?aK,WJP$HtNgWHy7/Jj^ 9# J0O"&LVmC/K"ktMgx^?O8zgxN=$NO"=N3s]<MsH ,&LVmC/bG>\ss5lF$k+Nh&Kh}5lF$^7?#=_O"3l O"8`NI8?k@rHQ7Fk@5l??$WN=$NKN_,Q5l^9# ~PO >0j9H~OGO"=$O=Ns<FsG*3s]<MsHNj9HK8+5l^ 9# >0j9HPOGO"=$O=Ns<FsG*3s]<MsHNMK8+5l^9#

jM0G<?>w9F<HasH (READ"WRITE"^?O PRINT) GO"%FILL 3 s]<MsHGOJ$I8?N(sF#F#<N3s]<MsHN_, input-item-list ^?O output-item-list KXj5lF$k+Nh&Kh}5l^9#

I8?N(sF#F#<bN %FILL U#<kIO"jM0G<?>w9F<HasH GOda~_H7F7ol^9#

I8?N?$WNha}

2 DNG<?&*V8'/Hr"18I8?jAr2H9k3HKhCFk@7F$k lgKO"3liNG<?&*V8'/HNI8?O18G9#

3liNG<?&*V8'/H,L9N-zOO1LbK"klgO">T,18I8 ?r}D3H,G-^9#!Nro,~?5lklgO"[9HX"U1^?OHQX "U1rp7FI8?jAK"/;9G-k+"^?OG<?&*V8'/H,+JN I8?jAr2H7^9# v I8?jA,"8`NI8?k@rHQ7Fk@5l">0,18G"j"

SEQUENCE WmQF#<r}CF*j"7+b PRIVATE "/;9D=-r}? :"+Dgx">0"0-,lW9k3s]<MsHr}CF$k#^?O" v I8?jA,">0J7GOJ$l3<I=$k@rHQ7Fk@5l">0,18

G"j"%FILL 3s]<MsHr}CF*i:"+DgxH0-,lW9k3s] <MsHr}CF*j"7+b %FILL 3s]<MsH, 2 DNG<?&*V8' /HN18LVKXj5lF$k#

SEQUENCE rXj9kI8?jAO"Wi$Y<HHk@5lkjA""k$OWi $Y<HG"k3s]<MsHr}DjAHO[Jj^9#

I8?GN?$WhjNc PROGRAM MYPROG

TYPE NAME ! Sequence derived type

h 3 O G<??*hSG<?&*V8'/H 47

SEQUENCE CHARACTER(20) LASTNAME CHARACTER(10) FIRSTNAME CHARACTER(1) INITIAL END TYPE NAME TYPE (NAME) PER1

CALL MYSUB(PER1) PER1 = NAME(,Smith,,,John,,,K,) ! Structure constructor CALL MYPRINT(PER1)

CONTAINS

SUBROUTINE MYSUB(STUDENT) ! Internal subroutine MYSUB TYPE (NAME) STUDENT ! NAME is accessible via host association ... END SUBROUTINE MYSUB END SUBROUTINE MYPRINT(NAMES) ! External subroutine MYPRINT TYPE NAME ! Same type as data type in MYPROG SEQUENCE CHARACTER(20) LASTNAME CHARACTER(10) FIRSTNAME CHARACTER(1) INITIAL END TYPE NAME TYPE (NAME) NAMES ! NAMES and PER1 from MYPROG PRINT *, NAMES ! have the same data type END SUBROUTINE

[Jk3s]<MsH>Nc

MODULE MOD

STRUCTURE /S/ INTEGER I INTEGER, POINTER :: P END STRUCTURE RECORD /S/ R END MODULE PROGRAM P

USE MOD, ONLY: R STRUCTURE /S/

INTEGER J INTEGER, POINTER :: Q END STRUCTURE RECORD /S/ R2 R = R2 ! OK - same type name, components have same attributes and ! type (but different names) END PROGRAM P

=$N3s]<MsH =$N3s]<MsHO"I8?b^aIN@(?$WGb+^$^;s#

m: =$N3s]<MsH,"[s^?O[s;/7gsG"k5V*V8'/Hr}

Dlg" 95 Z<8NX[s;/7gsY+iNPC/0i&sIps,,WHJj

48 XL Fortran for AIX: is2<8&jU!ls9

^9#3lKD$FO" 100 Z<8NX[s;/7gs*hS=$N3s]<Ms HYK-R7F$^9#9+i<=$N3s]<MsHKX9kJ<N,'O"[ s5V*V8'/Hr}D=$N3s]<MsHKb,Q5l^9#

3s]<MsHXjR rHCFCjN=$N3s]<MsHr2H9k3HbG-^ 9#9+i<&3s]<MsHXjRO!Nh&J=8r}A^9#

scalar_struct_comp:

name I8?N*V8'/HN>0G9#

comp_name I8?3s]<MsHN>0G9#

int_expr :(z0HFPlk9+i<0t^?OBt0G9#

separator % ^?O . G9#

m: . (Tj*I) O IBM H%G9#

=$N3s]<MsHO"G&<N comp_name H1MN?$W"?U-Qia<? <"POINTER 0- (b7"lP) r}A^9#=$N3s]<MsHO"F*V8' /H+i INTENT"TARGET"PARAMETER JIN0-rQ57^9# m: 1. F comp_name O">0N name"comp_name N$:l+N3s]<MsHGJ1l

PJj^;s# 2. name *hSG&<r|/F comp_name O"I8?GJ1lPJj^;s# 3. int_expr_list bN:(z0NtO"hT9k name ^?O comp_name Nis/Hy

7/J1lPJj^;s# 4. name ^?O$:l+N comp_name ,"[sN>0G"klg"int_expr_list r}?

J1lPJj^;s# 5. G&<N comp_name O"9+i<GJ1lPJj^;s#

� name ( int_expr_list ) �

� � separator comp_name ( int_expr_list )

�

� separator comp_name ( int_expr_list ) �

h 3 O G<??*hSG<?&*V8'/H 49

>0j9HNU)<^CH_jGO"hZj8zOQ<;sH-fGJ1lPJj^; s# hZj8zH7FTj*IrHQ9k=$N3s]<MsHG"k+"^?O 2 Ji; G"k+N$:lKGbra5lkA0,0K~CF*j"=N>0Ni;R,-zO O1LbG"/;9D=Jlg" XL Fortran O=N0r 2 Ji;H7Fh}7^9# =l,U^7?raGOJ$lgO"Q<;sH-frHQ7F=Nt,XN2Hrr |9k+"^?O"+3=<9A0G"lP"Tj*IH comp_name NVKurr^ ~7F/@5$#

=$N3s]<MsHXN2HNc:

c 1: hZj8zH7FNTj*IN"$^$JHQ

MODULE MOD

STRUCTURE /S1/

STRUCTURE /S2/ BLUE

INTEGER I END STRUCTURE END STRUCTURE INTERFACE OPERATOR(.BLUE.)

MODULE PROCEDURE BLUE END INTERFACE CONTAINS

INTEGER FUNCTION BLUE(R1, I)

RECORD /S1/ R1 INTENT(IN) :: R1 INTEGER, INTENT(IN) :: I BLUE = R1%BLUE%I + I END FUNCTION BLUE END MODULE MOD

PROGRAM P

USE MOD RECORD /S1/ R1 R1%BLUE%I = 17 I = 13 PRINT *, R1.BLUE.I ! Calls BLUE(R1,I) - prints 30 PRINT *, R1%BLUE%I ! Prints 17 END PROGRAM P

c 2: hZj8zN.g

STRUCTURE /S1/

INTEGER I END STRUCTURE STRUCTURE /S2/

RECORD /S1/ C END STRUCTURE RECORD /S2/ R R.C%I = 17 ! OK

50 XL Fortran for AIX: is2<8&jU!ls9

R%C.I = 3 ! OK R%C%.I = 13 ! OK R.C.I = 19 ! OK END c 3: I8?GNQ<;sHHTj*IN!=

STRUCTURE /S/

INTEGER I, J END STRUCTURE TYPE DT

INTEGER I, J END TYPE DT RECORD /S/ R1 TYPE(DT) :: R2 R1.I = 17; R1%J = 13 R2.I = 19; R2%J = 11 END dj6jD=3s]<MsH

IBM H%

]$s?<&3s]<MsHH1M"dj6jD=3s]<MsHOG*3s]<Ms HH7FjA5l^9#3lO"M (8_9klg) ,DjN=$HOLK]I5l" =$Nn.~KO3N9Hl<8,8_7J$ (*V8'/H,dj6jr|5lF$ k?a) ?aG9#G*]$s?<&3s]<MsHH1M"G*dj6jD=3s] <MsHr^`QtO~POj9HK>\~lk3HOX8ilF$^9#~PONd j6jD=3s]<MsH^?O]$s?<&3s]<MsHO"f<6<,j9H7 ^9# =_"dj6jD=[sH1MK"dj6jD=3s]<MsHO9Hl<8X"U1 3sF-9HrX8ilF$^9#3N?a"G*dj6jD=3s]<MsHr^` QtO" COMMON ^?O EQUIVALENCE KO~lk3H,G-^;s#?@7" SEQUENCE ?$WKOdj6jD=3s]<MsH,vD5lF*j"18?$Wr #tN-zOO1LKLDKjA9k3H,v5l^9#

G*dj6jD=3s]<MsHr^`Qtrdj6jr|9kH"=_dj6ilF $kQtNdj6jD=3s]<MsH,9YF+0*Kdj6jr|5l^9#

dj6jD=3s]<MsHr^`I8?N=$3s9Hi/?<GO"dj6jD= 3s]<MsHKP~9k0OJ<N$:l+GJ1lPJj^;s# v H_~_Xt NULL() XNz-tJ7N2H#dj6jD=3s]<MsHO"=_

dj6jQ_GJ$H$&dj6ju7ru1hj^9#

h 3 O G<??*hSG<?&*V8'/H 51 v =l+Ndj6jD=JQt#dj6jD=3s]<MsHO"QtNdj6ju7

ru1hj^9#^?"Qt,9GKdj6ilF$klgO"dj6ju7KC ("QtNMbu1hj^9#Qt,dj6jQ_[sNlg"dj6jD=3s] <MsHbQtN-&r}A^9# v =N>N$UN0#dj6jD=3s]<MsHO"0H18MG=_dj6jQ_

G"kH$&dj6ju7ru1hj^9#0,[sNlg"dj6jD=3s]< MsHO18-&r}A^9#

dj6jD=3s]<MsHr^`I8?N*V8'/HNH_~_djvFNlg" 8&K"kQtNdj6jD=3s]<MsHO"dj6ju7H"dj6jQ_G" klgO0NP~9k3s]<MsHN-&HMru1hj^9#3lO"!NgxG 9FCW,BT5l?+Nh&KTol^9# 1. QtN3s]<MsH,=_dj6ilF$klg"3N3s]<MsH,dj6j

r|5l^9# 2. 0NP~9k3s]<MsH,=_dj6jQ_G"klg"QtN3s]<MsH

,18-&Gdj6il^9#3lG"0N3s]<MsHNM,"H_~_djv FrHQ7FQtNP~9k3s]<MsHKdjvFil^9#

INTENT(OUT) >z-tKX"7?Bz-tNdj6jQ_G*dj6jD=3s]< MsHOWm7<8c<K~kH-Kdj6jr|5lkNG">z-tNP~9k3 s]<MsHO"=_dj6jQ_GJ$H$&dj6ju7r}Dh&KJj^9#

3lKhj"QtNdj6jD=3s]<MsHN0NbFrX7(9]$s?<," NBK$jAKJj^9# c: MODULE REAL_POLYNOMIAL_MODULE

TYPE REAL_POLYNOMIAL

REAL, ALLOCATABLE :: COEFF(:) END TYPE INTERFACE OPERATOR(+)

MODULE PROCEDURE RP_ADD_RP, RP_ADD_R END INTERFACE CONTAINS

FUNCTION RP_ADD_R(P1,R)

TYPE(REAL_POLYNOMIAL) RP_ADD_R, P1 REAL R INTENT(IN) P1,R ALLOCATE(RP_ADD_R%COEFF(SIZE(P1%COEFF))) RP_ADD_R%COEFF = P1%COEFF RP_ADD_R%COEFF(1) = P1%COEFF(1) + R END FUNCTION FUNCTION RP_ADD_RP(P1,P2)

TYPE(REAL_POLYNOMIAL) RP_ADD_RP, P1, P2 INTENT(IN) P1, P2 INTEGER M ALLOCATE(RP_ADD_RP%COEFF(MAX(SIZE(P1%COEFF), SIZE(P2%COEFF)))) dj6jD=3s]<MsH - IBM H%

52 XL Fortran for AIX: is2<8&jU!ls9

M = MIN(SIZE(P1%COEFF), SIZE(P2%COEFF)) RP_ADD_RP%COEFF(:M) = P1%COEFF(:M) + P2%COEFF(:M) IF (SIZE(P1%COEFF)>M) THEN

RP_ADD_RP%COEFF(M+1:) = P1%COEFF(M+1:) ELSE IF (SIZE(P2%COEFF)>M) THEN

RP_ADD_RP%COEFF(M+1:) = P2%COEFF(M+1:) END IF END FUNCTION END MODULE

PROGRAM EXAMPLE

USE REAL_POLYNOMIAL_MODULE TYPE(REAL_POLYNOMIAL) P, Q, R P = REAL_POLYNOMIAL((/4,2,1/)) ! Set P to (X**2+2X+4) Q = REAL_POLYNOMIAL((/1,1/)) ! Set Q to (X+1) R = P + Q ! Polynomial addition PRINT *, ,Coefficients are: ,, R%COEFF END IBM H% N*j

=$N3s9Hi/?<

type_name I8?N>0G9#

expr 0G9#0O" 107 Z<8NXh 5 O 0*hSdjvFYGjA5 l^9#

=$N3s9Hi/?<KhCF"MNVfU-j9H+iI8?N9+i<Mr=. 9k3H,G-^9#=$N3s9Hi/?<O"2H5lkI8?NjAN0KXj G-^;s#

expr_list KO"I8?N3s]<MsH4HK 1 DNM,^^lF$^9# expr_list N0NgxO"t*hSgxN@GI8?N3s]<MsHHlW7F$J1lPJj ^;s#=l>lN0N?$WH?U-Qia<?<O"P~9k3s]<MsHN? $W*hS?U-Qia<?<H0g-N"kdjvFKJCF$k,W,"j^9# G<??O",WK~8FQ95l^9#

]$s?<G"k3s]<MsHO"]$s?<N3s]<MsHH18?$WGk@ G-^9#=$N3s9Hi/?<,]$s?<r^`I8?KP7Fn.5l?l g"]$s?<&3s]<MsHKP~9k0O"]$s?<djvF9F<HasH bN=Nh&J]$s?<N?aKHQD=J?<2CHHJj@k*V8'/HKP

� type_name ( expr_list ) � dj6jD=3s]<MsH - IBM H%

h 3 O G<??*hSG<?&*V8'/H 53

7F>ArToJ1lPJj^;s#

IBM H%

I8?N3s]<MsH,dj6jD=Jlg"P~9k3s9Hi/?<0O"ztJ7NH_~_Xt NULL() XN2HKJk+"dj6jD=(sF#F#<KJk +""k$OP~9k3s9Hi/?<0N>ANkL,18is/N(sF#F#< KJj^9#0,H_~_Xt NULL() XN2HNlg"3s9Hi/?<NP~9k 3s]<MsHO"=_dj6jQ_GJ$H$&u7r}A^9#0,dj6jD= (sF#F#<Nlg"3s9Hi/?<NP~9k3s]<MsHO"dj6jD= (sF#F#<H18dj6ju7r}A" dj6jQ_G"klgO"18-& (b 7"lP) HMb}A^9#=&GJ$lgO"3s9Hi/?<NP~9k3s]< MsHO"=_dj6jQ_G"kH$&dj6ju7H"0H18-& (b7"lP) *hSMr}A^9#

l3<I=$k@rHQ9k3s]<MsH, %FILL Nlg"=N?$WN=$3s 9Hi/?<OHQG-^;s#

I8?,-zOO1LbG"/;9D=G"j"-zOO1LbG"/;9D=J18 >0NI8?GOJ$/i9 1 Nm<+k&(sF#F#<,"klg"=N?$WN =$3s9Hi/?<r=N-zOObGHQ9k3HOG-^;s#

IBM H% N*j

I8?Nc:

c 1: MODULE PEOPLE

TYPE NAME

SEQUENCE ! Sequence derived type CHARACTER(20) LASTNAME CHARACTER(10) FIRSTNAME CHARACTER(1) INITIAL END TYPE NAME

TYPE PERSON ! Components accessible via use ! association INTEGER AGE INTEGER BIRTHDATE(3) ! Array component TYPE (NAME) FULLNAME ! Component of derived type END TYPE PERSON END MODULE PEOPLE PROGRAM TEST1

USE PEOPLE TYPE (PERSON) SMITH, JONES SMITH = PERSON(30, (/6,30,63/), NAME(,Smith,,,John,,,K,)) ! Nested structure constructors JONES%AGE = SMITH%AGE ! Component designator

54 XL Fortran for AIX: is2<8&jU!ls9

CALL TEST2 CONTAINS

SUBROUTINE TEST2

TYPE T

INTEGER EMP_NO CHARACTER, POINTER :: EMP_NAME(:) ! Pointer component END TYPE T TYPE (T) EMP_REC CHARACTER, TARGET :: NAME(10) EMP_REC = T(24744,NAME) ! Pointer assignment occurs END SUBROUTINE ! for EMP_REC%EMP_NAME END PROGRAM

Fortran 95

c 2: PROGRAM LOCAL_VAR

TYPE DT

INTEGER A INTEGER :: B = 80 END TYPE

TYPE(DT) DT_VAR ! DT_VAR%B IS INITIALIZED END PROGRAM LOCAL_VAR

c 3: MODULE MYMOD

TYPE DT

INTEGER :: A = 40 INTEGER, POINTER :: B => NULL() END TYPE END MODULE

PROGRAM DT_INIT

USE MYMOD TYPE(DT), SAVE :: SAVED(8) ! SAVED%A AND SAVED%B ARE INITIALIZED TYPE(DT) LOCAL(5) ! LOCAL%A LOCAL%B ARE INITIALIZED END PROGRAM

Fortran 95 N*j

l3<I=$

IBM H%

l3<I=$Nk@ l3<I=$rk@9kH"8`N FORTRAN I8?jAGf<6<jA?$Wrk @9kNH18}!Gf<6<jA?$W,k@5l^9#l3<I=$k@rHQ7

h 3 O G<??*hSG<?&*V8'/H 55

Fk@5l??$WOI8?G9#?/Nlg"8`N FORTRAN =8rHQ7Fk @5l?I8?K,Q5lk,'O"l3<I=$=8rHQ7Fk@5l?I8?K ,Q5l^9#,'Kc$,"klg"l3<I=$k@rHQ7Fk@5l?I8? H"8`NI8?k@rHQ7Fk@5l?I8?N>Tr2H9kH=Nc$,o+ j^9#

l3<I=$k@O"J<N=8K>CFT$^9#

record_structure_dcl:

struct_comp_dcl_item: � component_def_stmt

record_structure_dcl parameter_stmt �

component_def_stmt O"I8?N3s]<MsHrjA9k?aKHQ5lk?$Wk @9F<HasHG9#

structure_stmt: � STRUCTURE /structure_name/ component_dcl_list �

component_dcl: � a (-array_spec-) �

a O*V8'/H>G9#

=$9F<HasHO"=lrO`Gba$Wm0i`1L"$s?<U'<9\N" ^?O5VWm0i`N-zOO1LbNI8?H7F"structure_name rk@7^ 9#I8?O"=N-zOO1LbN/i9 1 Nm<+k&(sF#F#<G9#

=$9F<HasHOLNl3<I=$k@bKM9H5lJ$Bj" component_dcl_list OXj5l^;s#1MK=$9F<HasHN structure_name

� structure_stmt �

� � struct_comp_dcl_item �

� end_structure_stmt � l3<I=$ - IBM H%

56 XL Fortran for AIX: is2<8&jU!ls9

O"LNl3<I=$k@bKM9H5lF$k record_structure_dcl NltGJ$Bj J,G-^;s# record_structure_dcl O"/J/Hb 1 DN3s]<MsHr}CF $k,W,"j^9#

l3<I=$k@rHQ7Fk@5l?I8?O"gxI8?G"j"gxI8?K, Q5lk9YFN,'K>$^9#8`I8?k@rHQ7Fk@5l?gxI8?H 1MK"l3<I=$k@rHQ7Fk@5l??$WN3s]<MsHO"sgxI 8?KG-^;s#l3<I=$k@KO"PRIVATE ^?O SEQUENCE 9F<Ha sHr~lk3HOG-^;s#

l3<I=$k@O-zOO1LrjA7^9# record_structure_dcl K"k9YFN9 F<HasHO"l3<I=$k@N-zOO1LNfK~j^9 (record_structure_dcl K^^lF$k=N>N record_structure_dcl Oc0)#3liN,'O"8`NI8? k@KbvFO^j^9#@NK9k?aK"J<G+jV7Fb@7^9#

record_structure_dcl bN parameter_stmt O"=lrO`Gba$Wm0i`1L"$s ?<U'<9\N"^?O5VWm0i`N-zOO1LbK"k>0U-jtrk@ 7^9#3Nh&J parameter_stmt Gk@5l?>0U-jtO"3Njtr^` record_structure_dcl Gk@5l?3s]<MsHH18>0KG-^9#

structure_stmt Gk@5l?3s]<MsHOIlb"=lrO`I8?N3s]<Ms HG"j"=lrO`=$N-zOO1LNm<+k&(sF#F#<G9#3Nh& J3s]<MsHN?$WO"=N structure_stmt Gk@5lkI8?G9#

8`NI8?k@rHQ7Fk@5l?I8?HO[Jj"l3<I=$k@rHQ7 Fk@5l?I8?>O"H_~_?$WN>0H18>0KG-^9#

l3<I=$k@N component_def_stmt KO"3s]<MsHN>0NeojK %FILL rHQG-^9# %FILL 3s]<MsHO"l3<I=$k@K*$F"G< ?ru>9kLVKgo;k?aNWl<9[k@<H7FHQ5l^9#i|=G O"%FILL 3s]<MsHKX9kXjOG-^;s#l3<I=$k@bN %FILL NF$s9?s9O"?$WKXj7?=N>N9YFN3s]<MsH>H[Jj" 7+b=N>N9YFN %FILL 3s]<MsHHb[Jk"G-N3s]<MsH> H7F7ol^9# %FILL O 1 DN-<o<IG"j"-qmixed 3sQ$i<&* W7gsNFAOu1^;s#

>0r}?J$"M9H5l?=$NF$s9?s9O">N9YFN"/;9D=( sF#F#<N>0HO[JkG-N>0r}CF$kbNH7F7ol^9#

I8?KD$F3l^Gb@7?,'Nd9H7F"l3<I=$k@rHQ7Fk@ 5l?I8?N>\3s]<MsHKO"!NbN,"j^9# v ?$W, %FILL 3s]<MsHGOJ$3s]<MsH v POINTER 0-r}CF*i:"%FILL 3s]<MsHGOJ$I8?3s]<Ms

HN>\3s]<MsH# l3<I=$ - IBM H%

h 3 O G<??*hSG<?&*V8'/H 57

I8?Ns<FsG*3s]<MsHOI8?NG*3s]<MsHG"j">\3s ]<MsHGb"j^9#

J0O"GU)kHNi|=,TolkI8?N*V8'/Hr&LVmC/K~lk 3HOG-^;sG7?#=_O"3lOH%!=H7FD=KJj^7?#?@7" &LVmC/Ni|=,"#tN-zOO1LbGTolk3H,J$h&K9k,W ,"j^9#

l3<I=$Nk@Nc:

c 1: M9H5l?l3<I=$k@ - >0U-*hS>0J7

STRUCTURE /S1/

STRUCTURE /S2/ A ! A is a component of S1 of type S2

INTEGER I END STRUCTURE STRUCTURE B ! B is a component of S1 of unnamed type

INTEGER J END STRUCTURE END STRUCTURE RECORD /S1/ R1 RECORD /S2/ R2 ! Type S2 is accessible here. R2.I = 17 R1.A = R2 R1.B.J = 13 END c 2: =$k@bGM9H5lF$kQia<?<&9F<HasH

INTEGER I STRUCTURE /S/

INTEGER J PARAMETER(I=17, J=13) ! Declares I and J in scope of program unit to ! be named constants END STRUCTURE INTEGER J ! Confirms implicit typing of named constant J RECORD /S/ R R.J = I + J PRINT *, R.J ! Prints 30 END c 3: %FILL U#<kI

STRUCTURE /S/

INTEGER I, %FILL, %FILL(2,2), J STRUCTURE /S2/ R1, %FILL, R2

INTEGER I END STRUCTURE END STRUCTURE RECORD /S/ R PRINT *, LOC(R%J)-LOC(R%I) ! Prints 24 with -qintsize=4 PRINT *, LOC(R%R2)-LOC(R%R1) ! Prints 8 with -qintsize=4 END l3<I=$ - IBM H%

58 XL Fortran for AIX: is2<8&jU!ls9

9Hl<8&^CTs0 l3<I=$k@rHQ7Fk@5l?I8?O"gxI8?G9#3Nh&J?$W N*V8'/HN3s]<MsHOXj5l?gxGabj<K]I5l^9#8`N I8?k@rHQ7Fk@5l?gxI8?N*V8'/HKD$Fb3lH183H ,@(^9#

-qalign *W7gsO"9Hl<8bGNG<?&*V8'/HNLVgo;rXj7 ^9#3lKhj"mCFLVgo;5l?G<?KhkQU)<^s9eNdj,s r5l^9# [no]4k H struct N>}N5V*W7gsrXjG-"j_KS>*G O"j^;s#GU)kHN_jO -qalign=no4k:struct=natural G9# [no]4K O" gK"@}\je<`~POHG#9/&9Hi$Ts0NH_go;GrK)A^ 9#

IBM H% N*j

UNION *hS MAP

IBM H%

UNION O"O^l?l3<I=$NfK"Wm0i`bNG<?hr&-G-kU# <kI&0k<Wrk@7^9#

UNION *hS MAP O!N=8K>$^9#

union_dcl:

union_dcl_item: � map_dcl

parameter_stmt �

map_dcl:

� UNION� union_dcl_item �

� ENDUNION �

h 3 O G<??*hSG<?&*V8'/H 59 map_dcl_item: � struct_comp_dcl_item

record_stmt �

struct_comp_dcl_item: � component_def_stmt

record_structure_dcl parameter_stmt union_dcl

�

UNION k@Ol3<I=$bKjA9k,W,"j" MAP k@NfK~lk3H, D=G9#^?"MAP k@O UNION k@bKJ1lPJj^;s# UNION k@b N map_dcl_item K"k9YFNk@O"k@,IN map_dcl K"kN+K++oi: 18M9H&lYkKJCF$J1lPJj^;s#3N?a"map_dcl bN3s]< MsH>r"18lYkN>N map_dcl K~lk3H,G-^;s#

MAP k@bGk@5lk3s]<MsHKO POINTER ^?O ALLOCATABLE 0 -,"CFO$1^;s#

UNION MAP r}Dl3<I=$O I/O 9F<HasHKOHQG-^;s#

MAP k@Gk@5l?3s]<MsHO"UNION =$NbN=N>N MAP k@G k@5l?3s]<MsHH189Hl<8r&Q7^9#"k MAP k@bK"k 1 DN3s]<MsHKMrdjvFkH"9Hl<8r3N3s]<MsHH&Q9 k"=N>N MAP k@bN3s]<MsH,FAru1^9#

MAP N5$:O"MAP bGk@5l?3s]<MsHNgW5$:G9#

UNION k@GN)5lkG<?hN5$:O"=N UNION GjA5l?Gg MAP N5$:G9#

MAP k@^?O UNION =$NK"k parameter_stmt O"Gba$3lrO`Wm0 i`1L"$s?<U'<9\N"^?O5VWm0i`N-zOO1LbG(sF# F#<rk@7^9#

� MAP� map_dcl_item �

� ENDMAP �

IBM H%

60 XL Fortran for AIX: is2<8&jU!ls9

MAP k@K"k %FILL U#<kIO"l3<I=.G\*KgC?G<?NLVg o;rT&?aNWl<9[k@<H7FHQ5l^9#=N>Ns<Fs3s]<M sH"^?OG<?hr %FILL U#<kIH&Q9k=N>N map k@bN3s] <MsHNt,O$jAG9#

UNION k@bN/J/Hb 1 DN MAP K"k component_def_stmts KGU)kHN i|=,Xj5lF$klg"i|=NGeN*+ls9,3s]<MsHNG*i| =KJj^9#

l3<I=$bN UNION MAP k@N$:l+KGU)kHNi|=,Xj5lF$ klg"GU)kHGdjvFil?9Hl<8&/i9r}D?$WNQtKO"J <N$:l+N9Hl<8&/i9,?(il^9# v -qsave=defaultinit ^?O -qsave=all *W7gsN$:l+,Xj5lF$kl

g"E*9Hl<8&/i9 v -qnosave *W7gs,Xj5lF$klg"+09Hl<8&/i9

oK 1 DN MAP N_,&Q9Hl<8KX"U1il^9#LN MAP +iN3s ]<MsH,2H5lklg"X"7? MAP ,X"r|5l"=N3s]<MsHO $jAKJj^9#3lG"2H5lF$k MAP ,9Hl<8KX"5;il^9#

map_dcl N3s]<MsH, UNION bN=N>N map_dcl N %FILL 3s]<Ms HK04K^?Ot,*K^CW5lF$klg"=N3s]<MsH,GU)kHN i|=+"^?OdjvF9F<HasHKhCFi|=5lJ$Bj"*<P<iC Wt,NMO$jAG9#

UNION *hS MAP Nc c 1: UNION N5$:O"=N UNION bNGg MAP N5$:H18G9

structure /S/

union map integer*4 i, j, k real*8 r, s, t end map map integer*4 p, q real*4 u, v end map end union ! Size of the union is 36 bytes.

end structure record /S/ r

c 2: LN -qsave *W7gs*hS5V*W7gsrHQ9kH"UNION MAP Nk LO[Jj^9

PROGRAM P CALL SUB CALL SUB

IBM H%

h 3 O G<??*hSG<?&*V8'/H 61

END PROGRAM P

SUBROUTINE SUB

LOGICAL, SAVE :: FIRST_TIME = .TRUE. STRUCTURE /S/

UNION MAP INTEGER I/17/ END MAP MAP INTEGER J END MAP END UNION END STRUCTURE RECORD /S/ LOCAL_STRUCT INTEGER LOCAL_VAR

IF (FIRST_TIME) THEN

LOCAL_STRUCT.J = 13 LOCAL_VAR = 19 FIRST_TIME = .FALSE.

ELSE

! Prints " 13" if compiled with -qsave or -qsave=all ! Prints " 13" if compiled with -qsave=defaultinit ! Prints " 17" if compiled with -qnosave PRINT *, LOCAL_STRUCT%j ! Prints " 19" if compiled with -qsave or -qsave=all ! Value of LOCAL_VAR is undefined otherwise PRINT *, LOCAL_VAR END IF END SUBROUTINE SUB

c 3: UNION =$bN MAP k@K"kGU)kHNi|=NGeN*+ls9O" 3s]<MsHNG*i|=KJj^9

structure /st/

union map integer i /3/, j /4/ union map integer k /8/, l /9/ end map end union end map map integer a, b union map integer c /21/ end map end union end map end union end structure

IBM H%

62 XL Fortran for AIX: is2<8&jU!ls9 record /st/ R print *, R.i, R.j, R.k, R.l ! Prints "3 4 21 9" print *, R.a, R.b, R.c ! Prints "3 4 21" end c 4: !NWm0i`O -qintsize=4 *hS -qalign=struct=pack G3sQ$k5l ^9# UNION MAP bN3s]<MsHOLVgo;5lFQC/5l^9

structure /s/

union map integer*2 i /z,1a1a,/, %FILL, j /z,2b2b,/ end map map integer m, n end map end union end structure record /s/ r

print ,(2z6.4),, r.i, r.j ! Prints "1A1A 2B2B" print ,(2z10.8),, r.m, r.n ! Prints "1A1A0000 2B2B0000" however ! the two bytes in the lower order are ! not guaranteed.

r.m = z,abc00cba, ! Components are initialized by ! assignment statements.

r.n = z,02344320,

print ,(2z10.8),, r.m, r.n ! Prints "ABC00CBA 02344320" print ,(2z6.4),, r.i, r.j ! Prints "ABC0 0234" end

IBM H% N*j

?$WJ7jFikjt

IBM H%

XL Fortran GO"?$WJ7jtOH_~_?$Wr}A^;s# 16 Jt"8 Jt" 2 Jt"*hS[lj9jtO"H_~_jFikjtrHQ9klgJiINh&J u7K*$FbHQG-^9#?@7"3liNjtO?$Wk@9F<HasHGN 95XjKOHQG-^;s (?$WJ7NjtO"CHARACTER ?$Wk@9F< HasHN type_param_value GOHQG-^9)# 16 J"8 J"2 JNFjtG'1 5lketO"=Njt,HQ5lk3sF-9HKhCF[Jj^9#

16 Jjt

16 JjtNA0O"!NH*jG9#

IBM H%

h 3 O G<??*hSG<?&*V8'/H 63 hexadecimal_number tz (0-9) H8z (A-F"a-f) G=.5lF$^9#P~9kg8zH .8zOy7/7ol^9#

16 JjtN Znn...nn H$&A0O"9iC7eGhZCFG<?i|=MH7FN_ HQG-^9# 16 JjtN3NA0, PARAMETER 0-Gv0KjA7?jtN> 0H189Hjs0G"klg"XL Fortran O"=N9Hjs0r>0U-jtH7F '17^9#

2x DN 16 Jt,8_9klg"x P$HG=5l^9#

XL Fortran KhkjtNra}!KD$FO" 66 Z<8NX?$WJ7jtNHQ} !Yr2H7F/@5$#

16 JjtNc Z,0123456789ABCDEF, Z"FEDCBA9876543210" Z,0123456789aBcDeF, Z0123456789aBcDeF ! This form can only be used as an initialization value

8 Jjt

8 JjtNA0O"!NH*jG9#

octal_number

tz (0-7) G=.5lk9Hjs0G9#

8 JtN 1 eO 3 SCHG"G<?&*V8'/HO 8 SCHN\tJNG"8 Jj tNSCHt,G<?&*V8'/HK,WJSCHthjbg-/Jklg,"j^ 9#?H(P"INTEGER(2) G<?&*V8'/HO"G8<Ne, 0 ^?O 1 Nl g"6 eN 8 JjtKhCF=5l^9#INTEGER(4) G<?&*V8'/HO"G

� X ' hexadecimal_number '

Z � hexadecimal_number � ' hexadecimal_number ' X � hexadecimal_number � Z Z hexadecimal_number

�

� O ' octal_number '

� octal_number � ' octal_number ' O � octal_number �

�

IBM H%

64 XL Fortran for AIX: is2<8&jU!ls9

8<Ne,"0"1"2"3 N$:l+G"klg"11 eNjtKhCF=5l^9# INTEGER(8) O"G8<Ne, 0 ^?O 1 Nlg"22 eNjtKhCF=5l^ 9# XL Fortran KhkjtNra}!KD$FO" 66 Z<8NX?$WJ7jtNHQ} !Yr2H7F/@5$#

8 JjtNc O,01234567, "01234567"O

2 Jjt

2 JjtNA0O"!NH*jG9#

binary_number 0 H 1 NtzG=.5lk9Hjs0G9#

8x DN 2 Jt,8_9klg"x P$HG=5l^9#

XL Fortran KhkjtNra}!KD$FO" 66 Z<8NX?$WJ7jtNHQ} !Yr2H7F/@5$#

2 JjtNc B"10101010" ,10101010,B

[lj9jt

[lj9jtNA0O"!NH*jG9#

[lj9jtO"nH K3/"Wm;C5<G=(D=JuGOJ$8z9Hjs0G= .5lF$^9#33GO"n O"H NeK3/8zNtr(9dfJ7N5N0tG 9#n KO"kind ?U-Qia<?<rXj9k3HOG-^;s#9Hjs0fN8 ztO"1 A 255 8zKJj^9#

� B ' binary_number '

� binary_number � ' binary_number ' B � binary_number �

�

� n H character_string �

IBM H%

h 3 O G<??*hSG<?&*V8'/H 65 m: nH rXj7"n D$~N8zr n NeKXj9kH"~OTr&^<8s^GH

%9k?aKHQ5lkVis/,[lj9jtNltH+J5l^9#[lj9 jtO"Q3TGQ39k3H,G-^9#[lj9jtKO"n DJeN8zr HQ7F/@5$#

-qnoescape 3sQ$i<&*W7gs,Xj5lF$J$lgO"XL Fortran O"[ lj9jtbN(91<W&7<1s9b'17^9#[lj9jtK(91<W&7 <1s9,^^lF$klg"n O"=<9&9Hjs0bN8ztGOJ/"=N9 Hjs0Nbt==GN8ztr(7^9# (?H(P"2H\"\" O"2 DNsEzQd rU#9k[lj9jtr=7^9#)

XL Fortran O"8zjt"[lj9jt"H T8-RR"8z9Hjs0T8-RR" *hSmaNfN^kAP$H8zr5]<H7^9#3N5]<HO"-qmbcs *W 7gsKhCFs!5l^9#9Hjs04Nr]}9kKO;9.kQtK^kAP $H8z,~CF$kjtrdjvFkH"^kAP$H8zNbtGZjNF,/3 k3H,"j^9#

Unicode N8z*hSU!$k>b5]<H7^9#D-Qt LANG , UNIVERSAL K_j5l"-qmbcs 3sQ$i<&*W7gs,Xj5lF$klg"3sQ$i< O Unicode N8z*hSU!$k>NI_hjdq-~_rT&3H,G-^9#

XL Fortran KhkjtNra}!KD$FO"X?$WJ7jtNHQ}!Yr2H7 F/@5$#

?$WJ7jtNHQ}!

?$WJ7jtNG<??H95O"?$WJ7jtrHQ9k3sF-9HKhCF h^j^9# XL Fortran O"HQ0KOQ9rT$^;s# v -qctyplss 3sQ$i<&*W7gsrXj7FWm0i`r3sQ$k9kH"8

zi|=0O"[lj9jtK,Q5lk,'K>$^9# v ?$WJ7jtO"H_~_G<??N&AN 1 D@1rHj^9# v ?$WJ7jtr;Q1`i;R^?O@}1`i;RH;Q9kH"=NjtK

O"GU)kHN0t?$W,_j5l^9# v ?$WJ7jtr;Q 2 Ji;R"@} 2 Ji;R^?O 2 JX8i;RH;Q

9kH"jtOb&l}N*ZisING<??H18G<??KJj^9#>}N *ZisI,?$WJ7jtNlg"X8i;RN>}N*ZisI,[lj9jt GJ$Bj"*ZisING<??O"GU)kHN0t?$WrHj^9#3Nh &Jlg">}N*ZisIHb8zG<??rHj^9# v ?$WJ7jtr"kGHQ9kH"jtNG<??O8zG<??HJj^9# v ?$WJ7jtrdjvF9F<HasHN0N&&GHQ9kH"jtN?$W

O"8&NQtN?$WKJj^9# v ?$WJ7jtr"CjNG<??,Wa5lk3sF-9HGHQ9kH"jtN

G<??O"=NCjNG<??KJj^9#

IBM H%

66 XL Fortran for AIX: is2<8&jU!ls9 v ?$WJ7jtr DATA 9F<HasH"STATIC 9F<HasH"^?O?$W

k@9F<HasHNi|MH7F""k$O PARAMETER 9F<HasHN>0 U-jtNjtMH7FHQ9kH-"^??$WJ7jtr8zJ0N?$WNG <?H7F7&H-O"!N,',,Q5l^9# � 16 Jjt"8 Jjt"^?O 2 Jjt,=j5l?95hj;$lg"XL

Fortran O8&K<mrIC7^9#=j5l?95hj9$lgO"3sQ$i <O8&GZjNFrT$^9# � [lj9jt,=j5l?95hj;$lg"3sQ$i<O&&KVis/rI

C7^9#=j5l?95hj9$lgO"3sQ$i<O&&GZjNFrT$ ^9# � ?$WJ7jt,"95rQ57?8zG<??G>0U-jtNMrXj7F$

klg">0U-jtN95O"?$WJ7jtGXj7?P$HtHy7/Jj ^9# v ?$WJ7jtr8z?$WN*V8'/HH7F7&lg (DATA"STATIC"?$

Wk@"^?O3s]<MsHjA9F<HasHNi|MH7FHQ9k""k$ O>0U-jtNjtMH7FHQ9klgO|/)"=N95O"?$WJ7jtG Xj5l?P$HtKhCFh^j^9# v ?$WJ7jtr#GjtNltH7FHQ9kH"jtNG<??O#GjtNb

&l}Nt,NG<??KJj^9#>}Nt,Hb?$WJ7jtG"klgK O"jtNG<??O">}N?$WJ7jtr==9kNK=,J95r}DBt G<??KJj^9# v ?$WJ7jtrBz-tH7FHQ9klg"P~9k>z-tN?$WO"H_

~_G<??KJj^9#>z-tO"Wm7<8c<"]$s?<"[s"I8? N*V8'/H"^?O*rajXjRKOJj^;s# v ?$WJ7jtrBz-tH7FHQ7"+D!Nv`,:v9klg"

� Wm7<8c<,mNH_~_Wm7<8c<r2H7F$k � 9YFNz-t,?$WJ7jtG"k � mNWm7<8c<>H18>0NCjNH_~_Wm7<8c<,8_9k

mN>XN2HO"CjNWm7<8c<KhCFrh5l^9# v ?$WJ7jtrBz-tH7FHQ7"+D!Nv`,:v9klg"

� Wm7<8c<,mNH_~_Wm7<8c<r2H7F$k � 9YFNz-t,?$WJ7jtG"k � mNWm7<8c<>H18>0NCjNH_~_Wm7<8c<,8_7J$

?$WJ7jtO"GU)kHN0tKQ95l^9#CjNH_~_Xt,0tz -trHklg"=N2HO=NCjXtKhCFrh5l^9#CjNH_~_X t,8_7J$lgO"=N2HOmNXtKhCFrh5l^9# v ?$WJ7jtrBz-tH7FHQ7"+D!Nv`,:v9klg"

� Wm7<8c<,mNH_~_Wm7<8c<r2H7F$k � ?$WJ7jtGOJ$LNz-t,Xj5lF$k

IBM H%

h 3 O G<??*hSG<?&*V8'/H 67

?$WJ7jtO"=Nz-t?$WHJj^9#?@7"3sQ$i<&*W7g s -qport=typlssarg rXj7?lgO"Bz-t,GU)kHN0tKQ95l^ 9#*r5l?CjNH_~_Wm7<8c<O3N?$WrpK7F$^9# v ?$WJ7jtrBz-tH7FHQ7"+DWm7<8c<>rmN>H7F_j

7F$k,"H_~_Wm7<8c<GOJ$lg"mNWm7<8c<N2HO" 1 DNCjNWm7<8c<KhCFrh7J1lPJj^;s#jtNG<?? O"=NCjNWm7<8c<NP~9k>z-tNG<??KJj^9#?H( P"!Nh&KJj^9# INTERFACE SUB

SUBROUTINE SUB1( A )

REAL A END SUBROUTINE SUBROUTINE SUB2( A, B )

REAL A, B END SUBROUTINE SUBROUTINE SUB3( I )

INTEGER I END SUBROUTINE END INTERFACE CALL SUB(,C0600000,X, ,40066666,X) ! Resolves to SUB2

CALL SUB(,00000000,X) ! Invalid - ambiguous, may ! resolve to either SUB1 or SUB3 v ?$WJ7jtrBz-tH7FHQ7"+DWm7<8c<>rCj>H7FN_

_j9klg"jtNG<??O"P~9k>z-tNG<??HJj^9# v ?$WJ7jtrBz-tH7FHQ7"+D!Nv`,:v9klg"

� Wm7<8c<>,mN>^?OCj>NIAiH7Fb_j5lF$J$ � 2HKhCFjt,O5l?

=Njt,[lj9jtGJ$lgOGU)kHN0t5$:HJj^9,"G<? ?O[j5l^;s#[lj9jtrO9?aNGU)kHGO"8zBz-tH1 MKJj^9#?@7"3sQ$i<&*W7gs -qctyplss=arg rHQ9kH" [lj9jtO0tBz-tG"k+Nh&KO5l^9#Wm7<8c<>rmN >^?OCj>H7F_j9k}!KX9k\YO" 206 Z<8NXWm7<8c< 2HNrhYr2H7F/@5$# v ?$WJ7jtrBz-tH7FHQ7"+D!Nv`,:v9klg"

� Wm7<8c<>,mN>^?OCj>NIAiH7Fb_j5lF$J$ � MKhCFjt,O5l?

jtO 16 Jjt"2 Jjt"*hS 8 JjtNGU)kH0tNlgH1MKO 5l^9#

jt,[lj9jtG"+DGU)kH0tN5$:$~Nlg"XL Fortran O&& KVis/rIC7^9#jt,[lj9jtG"+D 8 P$Hr6(klg"XL

IBM H%

68 XL Fortran for AIX: is2<8&jU!ls9

Fortran O"&&N[lj9jtrZjNF^9#Wm7<8c<>rmN>^?OC j>H7F_j9k}!KX9k\YO" 206 Z<8NXWm7<8c<2HNr hYr2H7F/@5$# v ?$WJ7jtr=N>N3sF-9HGHQ9kH"jtNG<??O"GU)k

HN0t?$WHJj^9#3Nlg"[lj9jtOc0HJj^9#[lj9j tr!Nu7GHQ7?lg"G<??O8zG<??HJj^9# � H T8-RR � [lj9jtG"k>*ZisIHHbKX8i; � ~POj9H v ?$WJ7jtrGU)kHN0tH7F7*&H7F"=NM,GU)kH0tN

MNOObK==G-J$lg"=NjtO"==D=Jo`KWmb<H5l^ 9# v kind ?U-Qia<?<O"-qintlog ,*sNlgGb@}jtHV-9(k3H,

G-:"-qctyplss ,*sNlgGb8zjtHV-9(k3H,G-^;s#^ ?"?$WJ7jtK9k3HbG-^;s#

0NfN?$WJ7jtNc INT=B,1, ! Binary constant is default integer RL4=X,1, ! Hexadecimal constant is default real INT=INT + O,1, ! Octal constant is default integer RL4=INT + B,1, ! Binary constant is default integer INT=RL4 + Z,1, ! Hexadecimal constant is default real ARRAY(O,1,)=1.0 ! Octal constant is default integer

LOGICAL(8) LOG8 LOG8=B,1, ! Binary constant is LOGICAL(8), LOG8 is .TRUE.

IBM H% N*j

?$WNha} D9Nf<6<jAXt^?O>0U-(sF#F#<KO"G<??,"j^9# ([9HX"U1^?OHQX"U1Khj"/;95lk(sF#F#<N?$WO" =l>l"[9H-zOO1LbGhj5lk+"^?O"/;95lkb8e<kb Ghj5l^9#) >0N?$WO"!N 3 DN}!N$:l+Khj"!NgxK> CFhj5l^9# 1. !N 2 DN$:l+KhCF@(*Khak}!

v Xj7??$Wk@9F<HasH+ihak}! (\YKD$FO" 481 Z<8

NX?$Wk@Yr2H7F/@5$#) v XtNkLNlgO"Xj7??$W&9F<HasH^?O=N FUNCTION

9F<HasH+ihak}!

IBM H%

h 3 O G<??*hSG<?&*V8'/H 69

2. IMPLICIT ?$W&9F<HasH+iE[*Khak}! (\YKD$FO" 389

Z<8NXIMPLICITYr2H7F/@5$#) 3. v0KjA5l?,'KhCFE[*Khak}!#GU)kHKhj (D^j"

IMPLICIT ?$W&9F<HasH,J$lg)">0NGiN8z, I"J"K"L" M"^?O N NlgO"?$WOGU)kHN0tKJj^9#=lJ0NlgO" ?$WOGU)kHNBtHJj^9#

CjN-zOO1LbGO"Qz"Ik-f"<~r IMPLICIT 9F<HasHKXj 7F$J$lg"HQ9kE[N?$WO"[9H-zOO1LGHQ5lF$kE[ N?$WH18KJj^9#Wm0i`1L*hS$s?<U'<9\NO"v0Kj A5l?,'r-R9k IMPLICIT 9F<HasH,"k[9HH1MK7ol^9#

jFikjtNG<??O"=NA0KhCFhail^9#

QtNjAu7 QtOoKjAQ_"^?O$jANIAi+G"=NjAu7rWm0i`NBTf KQ99k3H,G-^9#>0U-jtO"MrbCF$^9#>0U-jtrWm 0i`NBT~KjA^?OFjA9k3HOG-^;s#

8z?$W^?O#Gt?$WN[s (;/7gsr^`)"=$N"*hSQtO"0 JeN5V*V8'/H+iJk*V8'/HG9#QtH5V*V8'/HV"*h S[JkQtN5V*V8'/HVKX"U1rN)9k3H,G-^9# v 9YFN5V*V8'/H,jA5lk3HKhCF"*V8'/H,jA5l^

9#D^j"=l>lN*V8'/H^?O5V*V8'/HOMr}CF$^9 ,"*V8'/H^?O5V*V8'/H,$jAKJk^G"^?OLNMKhC FFjA5lk^G"=NMOQoj^;s# v *V8'/H,$jANlg"1 DJeN5V*V8'/H,$jAG9#$jAN

*V8'/Hd"5V*V8'/HNMO]Z5l^;s#

DATA 9F<HasH"?$Wk@9F<HasH"STATIC 9F<HasHGi|M r}Dh&KXj5l?QtO"GiOjAQ_G9#5iK"GU)kHNi|=K hCF"QtNi|MjA5lklg,"j^9#<m&5$:N[s*hS<m9N 8z*V8'/HO"oKjAQ_G9#

=lJ0NQtO9YF"GiO$jAG9#

jAr/85;k$YsH

J<K(9$YsHO"QtrjAQ_K7^9# 1. ^9/5l?[sdjvF9F<HasHJ0NH_~_djvF9F<HasH ^?O FORALL djvF9F<HasH rBT9kH"y fN0NQtOjAQ_KJj^9#

70 XL Fortran for AIX: is2<8&jU!ls9 jAQ_NdjvF9F<HasHrBT9kH"yfN0N4t^?OltNQ t,jAQ_KJklg,"j^9#

2. ^9/5l?[sdjvF9F<HasH "^?O FORALL djvF 9F<HasH rBT9kH"djvF9F<HasHN[s(las HNlt^?O9YF,jAQ_KJklg,"j^9# 3. 1 DN~O9F<HasHrBT9kH"~OU!$k+iMrdjvFil?Q

tO=l>l"G<?ru1hC?~@GjAQ_KJj^9#1LXjRGbt U!$kr1L9k WRITE 9F<HasHrBT9kH"q-~^lkFl3< I,jAQ_KJj^9# s1|~O9F<HasHrBT9kH"P~9k WAIT 9F<HasH,BT5 lk^GQtOjAQ_KJj^;s# 4. DO 9F<HasHrBT9kH" DO Qt (b7"lP) OjAQ_KJj^ 9# Fortran 95

5. 5iK"GU)kHNi|=KhCF"Qt,Gi+ijA5lklg,"j^ 9# Fortran 95 N*j

6. I/O 9F<HasHbNE[ DO j9HGXj7?h}NBTr+O9kH"E[

DO QtOjAQ_KJj^9# 7. ASSIGN 9F<HasHrBT9kH"9F<HasHbNQtO"9F<Has

H&iYkNMKhCFjAQ_HJj^9# 8. >z-t, INTENT(OUT) r}CF*i:"=lKP~9kBz-t4N,9F<

HasH&iYkJ0NMGjA5lF$klg"Wm7<8c<KP9k2HK hCF">z-tNG<?&*V8'/H4N,jA5l^9# >z-tKP~9kBz-tNP~5V*V8'/H,jAQ_Nlg"Wm7< 8c<KP9k2HKhCF"INTENT(OUT) r}?J$>z-tN5V*V8' /HOjAQ_KJj^9# 9. IOSTAT= XjR,~CF$k I/O 9F<HasHrBT9kH"Xj5l?0t

QtOjAQ_KJj^9# 10. SIZE= XjR,~CF$k READ 9F<HasHrBT9kH"Xj5l?0t

QtOjAQ_KJj^9#

IBM H%

11. ID= XjR,~CF$k"XL Fortran N READ ^?O WRITE 9F<HasHr

BT9kH"Xj5l?0tQtOjAQ_KJj^9#

h 3 O G<??*hSG<?&*V8'/H 71

12. DONE= XjR,~CF$k XL Fortran N WAIT 9F<HasHrBT9kH"

Xj5l?@}QtOjAQ_KJj^9# 13. NUM= XjR,~CF$k"XL Fortran N1| READ ^?O WRITE 9F<H

asHrBT9kH"Xj5l?0tQtOjAQ_KJj^9# NUM= XjR,~CF$ks1| READ ^?O WRITE 9F<HasHrBT9 kH"Xj5l?0tQtOjAQ_KJj^9#0tQtO"P~9k WAIT 9 F<HasHNBT~KjA5l^9#

IBM H% N*j

14. INQUIRE 9F<HasHrBT9kH"(i<ro,8_7J$lgK"=N9

F<HasHNBTMKMrdjvFilF$kQtO9YFjAQ_KJj^ 9# 15. 1 DN8z-11L,jAQ_KJkH"=lKX"9k9YFN8z-11L,

jAQ_HJj^9# tM-11L,jAQ_KJkH"18?$WNX"7?tM-11LO9YFj AQ_HJj^9#?@7"ASSIGN 9F<HasH,BT5lklgKO" ASSIGN 9F<HasHbNQtKX"7?QtO"$jAHJj^9# DOUBLE PRECISION ?$WN(sF#F#<,jAQ_KJkH"=N4N, X"7?\:YBt?$WN(sF#F#<O9YFjAQ_HJj^9# GU)kHJ0N0t?$W"GU)kH^?O\:YJ0NBt?$W"GU) kHJ0N@}?$W"GU)kHJ0N#Gt?$W"$UN95r}DGU) kHJ0N8z?$W"^?Osgx?$WN]$s?<J7N9+i<&*V8 '/HO"F1<94HK[Jk$XjN1l-11Lrj-7^9#>N]$s ?<H"?$W"o`"is/N/J/Hb 1 D,@i+K[Jk]$s?<O" $XjN1l-11Lrj-7^9#$XjN-11L,jAQ_HJkH"X" 9k9YFN$Xj-11LO"jAQ_HJj^9# 16. GU)kHN#Gt(sF#F#<,$jAKJkH"=Nlt,X"7?GU)

kHNBt(sF#F#<O"9YF$jAHJj^9# 17. lt,X"9kGU)kHNBt?$W&(sF#F#<^?O#Gt?$W&(

sF#F#<,jAQ_HJk3HKhj"GU)kHN#Gt(sF#F#<N >}Nt,,jAQ_HJj"=NGU)kHN#Gt?$W&(sF#F#<, jAQ_HJj^9# 18. t,*KX"7?*V8'/H,jAQ_HJk3HKhj"tMgx=$N^?

O8zgx=$NN9YFN3s]<MsH,jAQ_HJj"=N=$NOjA Q_HJj^9# 19. STAT= XjRU-N ALLOCATE 9F<HasH^?O DEALLOCATE 9F<

HasHrBT9kH" STAT= XjRGXj5l?QtO"jAQ_HJj^ 9# 20. <m&5$:N[srdjvFkH"=N[sOjAQ_HJj^9#

72 XL Fortran for AIX: is2<8&jU!ls9

21. Wm7<8c<rFSP9H"=NWm7<8c<bN<m&5$:N+0*V8

'/HO"9YFjAQ_HJj^9# 22. jAQ_N?<2CHK"]$s?<rX"5;k]$s?<djvF9F<Ha

sHrBT9kH"=N]$s?<OjAQ_HJj^9# 23. s]$s?<Ndj6jTD+0*V8'/Hr^`Wm7<8c<rFSP9

H"=N*V8'/HNs]$s?<&GU)kHi|=Q_5V3s]<MsH O9YFjAQ_KJj^9# 24. s]$s?<Ndj6jTD INTENT(OUT) >z-tr^`Wm7<8c<rFS

P9H"=N*V8'/HNs]$s?<&GU)kHi|=Q_5V3s]<M sHO9YFjAQ_KJj^9# 25. s]$s?<&3s]<MsH,GU)kHNi|=KhCFi|=5lkI8?

N*V8'/Hrdj6kH"3s]<MsHH=N5V*V8'/HOjAQ_ KJj^9#

Fortran 95

26. Fortran 95 GHQ5lk FORALL 9F<HasH^?O=$NGO"index-name

M;CH,>A5lkH" index-name OjAQ_KJj^9#

Fortran 95 N*j

IBM H%

27. COPYIN 8aKJ$ THREADPRIVATE s]$s?<dj6jTDQt,GiN

BsNhK~kH-KjA5lklg"QtN=l>lN77$9lCIN3T< ,jA5l^9# 28. COPYIN 8aKJ$ THREADPRIVATE &LVmC/,GiNBsNhK~kH

-KjA5lklg"QtN=l>lN77$9lCIN3T<,jA5l^9# 29. COPYIN 8aKXj5l? THREADPRIVATE QtNlg"=l>lN77$9

lCI,"^9?<&9lCINjA"dj6j"*hS3NQtNX"U1u7 r#L7^9#7?,CF"BsNhK~k~KQtN^9?<&9lCIN3T <,jA5lklgO"QtN=l>lN77$9lCIN3T<bjA5l^ 9# 30. COPYIN 8abK"k THREADPRIVATE &LVmC/Nlg"=l>lN77

$9lCIO^9?<&9lCINjA"dj6j"*hS&LVmC/bNQt NX"U1u7r#L7^9#7?,CF"BsNhK~kH-K&LVmC/Q tN^9?<&9lCIN3T<,jA5lklg"&LVmC/QtN=l>l N77$9lCIN3T<bjA5l^9# 31. Qt, PARALLEL"PARALLEL DO" DO"PARALLEL SECTIONS"

PARALLEL WORKSHARE" SECTIONS"^?O SINGLE G#l/F#VN FIRSTPRIVATE 8aGXj5lkH"=l>lN77$9lCI,^9?<&9

h 3 O G<??*hSG<?&*V8'/H 73 lCINjAH=NQtNX"U1u7r#L7^9#7?,CF"BsNhK~ k~KQtN^9?<&9lCIN3T<,jA5lklgO"QtN=l>lN 77$9lCIN3T<bjA5l^9# 32. FQt"^?O&LVmC/bNQt, COPYPRIVATE 8aGXj5lF$kl

g" SINGLE =$NKO^l?3<INBTeG"A<`bN9lCI,=$N +i%lk0KQtN9YFN3T<,J<Nh&KjA5l^9# v Qt, POINTER 0-r}CF$klg"A<`bN=N>N9lCIK"kQ

tN3T<O"SINGLE =$NKO^l?3<IrBT7?9lCIK09kQ tN3T<H18]$s?<X"U1u7KJj^9# v Qt, POINTER 0-r}CF$J$lg"A<`bN=N>N9lCIK"k

QtN3T<O"SINGLE =$NKO^l?3<IrBT7?9lCIK09k QtN3T<H18jAKJj^9#

IBM H% N*j

$jAr/85;k$YsH

J<K(9$YsHO"Qtr$jAK7^9# 1. Xj7??$WNQt,jAQ_HJkH"X"7?LN?$WNQtO9YF$

jAKJj^9#7+7"GU)kHNBt?$WNQt,GU)kHN#Gt? $WNQtKt,*KX"9klg"Bt?$WNQt,jAQ_KJCF$k H"#Gt?$WNQtO$jAKJj^;s#^?"#Gt?$WNQt,jA Q_KJCF$kH"Bt?$WNQtO$jAKOJj^;s#GU)kHN# Gt?$WNQt,LNGU)kHN#Gt?$WNQtHt,*KX"7F$k H"l}rjA7Fb>},$jAKJk3HO"j^;s# 2. ASSIGN 9F<HasHrBT9kH"=N9F<HasHbNQtO"0tH7

F$jAKJj^9#=NQtKX"7?Qtb$jAKJj^9# 3. XtN>AKhCF"XtNz-t"^?Ob8e<kd&LVmC/bNQt,

jAQ_HJklg"7+bXtKP9k2H,"XtNMKhCF0NMrha k,WNJ$0K=lklg"=Nz-t^?OQtO0NW;~K$jAKJj ^9# 4. 5VWm0i`bN RETURN 9F<HasH^?O END 9F<HasHNBT

G"F"*KFSP9lgO"=N-zOO1LKP7Fm<+kG"kQt"^ ?O=N-zOO1LN=_N$s9?s9KP7Fm<+kG"kQtN9YF ,$jAKJj^9#?@7"J<NbNO|-^9# a. SAVE ^?O STATIC 0-r}DQt b. 5>&LVmC/bNQt c. Fortran 90 K>$">0U-&LVmC/bNQtG"5VWm0i`K"kb

N"^?"5VWm0i`KP9k>\2H^?OV\2HrT& 1 DJeN

74 XL Fortran for AIX: is2<8&jU!ls9

>N-zOO1LbK"kbNQt,9lCI&m<+k&LVmC/NltG J$Bj" XL Fortran O3liNQtr$jAKO7^;s#

d. [9H-zOO1L+i"/;99kQt e. Fortran 90 K>$"b8e<k+i"/;95lkQtG"5VWm0i`KP

9k>\2H^?OV\2HrT& 1 DJeN>N-zOO1LKhCF"> \^?OV\*Kb2H5lkbN XL Fortran O"3liNQtr$ jAKO7^;s# f. Fortran 90 K>$">0U-&LVmC/bNQtG"GiKjA5lF$F=

lJ_jA^?OFjA5lF$J$bN XL Fortran O"3liNQ tr$jAKO7^;s# 5. ~O9F<HasHNBT~K(i<ro^?OU!$kN*ojro,/89k

H"~Oj9H""k$O=N9F<HasHN>0j9H&0k<WGXj7? QtO"9YF$jAKJj^9# 6. I/O 9F<HasHNBT~K(i<ro"U!$kN*ojro"^?Ol3<

IN*ojro,/87"=N9F<HasHKE[ DO j9H,^^lF$?l gO"=N9F<HasHbNE[ DO QtO9YF$jAKJj^9# 7. jAQ_NdjvF9F<HasHrBT9kH"yfN0NQtNlt^?O4

tr$jAN^^K7^9# 8. v0Kn.5lF$J$l3<IrXj9k>\"/;9&9F<HasHrBT

9kH"=N9F<HasHN~Oj9HGXj7?Qt,9YF$jAKJj^ 9# 9. INQUIRE 9F<HasHrBT9kH"Qt NAME="RECL="NEXTREC= O

$jAKJj^9# 10. 8z-11L,$jAKJkH"X"7?9YFN8z-11LO$jAKJj^ 9# tM-11L,$jAKJkH"X"7?9YFNtM-11LO$jAKJj^ 9#?@7"[Jk?$WNX"7?tM-11LrjA7?3HKhj"$jA KJC?lgr|-^9 (0RN (1) 2H)# \:YNBt?$WN(sF#F#<,$jAKJkH"=lK4N,X"7F$ k\:YNBt?$W&(sF#F#<O9YF"$jAKJj^9# $XjN-11L,$jAKJkH"X"7?$XjN-11L,9YF"$jA KJj^9# 11. Wm7<8c<KP9k2HO"Bz-tNP~9kt,,9F<HasH&iY

kNMGjA5lF$klg">z-tNltr$jAK7^9#

h 3 O G<??*hSG<?&*V8'/H 75

12. dj6jD=(sF#F#<Ndj6j,r|5lkH"=N(sF#F#<O$

jAKJj^9#GU)kHNi|=,jA5lF$J$"5$:,<mJ0N* V8'/HKP7F ALLOCATE 9F<HasH,5oKBT5lkH"=N*V 8'/HO$jAKJj^9# 13. (i<ro,8_9klgK"INQUIRE 9F<HasHrBT9kH"IOSTAT=

XjR (b7"lP) bNQtr|/9YFNHqXjRQt,$jAKJj^ 9# 14. Wm7<8c<,FSP5lkH"J<Nh&K$jAKJj^9#

a. Bz-tKX"7F$J$*W7gsN>z-tO"$jAKJj^9# b. INTENT(OUT) r}Ds]$s?<>z-t*hS=lKX"7?Bz-tO$

jAKJj^9#?@7"GU)kHi|=r}Ds]$s?<>\3s]<M sHr|-^9# c. INTENT(OUT) r}D]$s?<>z-t*hS=lKX"7?Bz-tNX"

U1u7O"$jAG9# d. Bz-tNP~9k5V*V8'/H,$jANlgKO">z-tN5V*V

8'/HO$jAKJj^9# e. XtkLQtO"$jAKJj^9#?@7"XtkLQt, STATIC 0-G

k@5l"+D0sNFSP7GjA5lF$?lgr|-^9# 15. ]$s?<NX"U1u7,$jAKJk+"r|5lkH"=N]$s?<O$

jAKJj^9#

Fortran 95

16. Fortran 95 GO FORALL 9F<HasH^?O=$NNBT,0;9kH"

index-name O$jAKJj^9#

Fortran 95 N*j

IBM H%

17. Qt, PARALLEL"PARALLEL DO" DO"PARALLEL SECTIONS"

PARALLEL WORKSHARE" SECTIONS"^?O SINGLE G#l/F#VN PRIVATE ^?O LASTPRIVATE 8aN$:l+GXj5lkH"9lCING iNn.~KQtN=l>lN77$9lCIN3T<,$jAKJj^9# 18. Qt, PARALLEL"PARALLEL DO" DO"PARALLEL SECTIONS"

PARALLEL WORKSHARE" SECTIONS"^?O SINGLE G#l/F#VN FIRSTPRIVATE 8aGXj5lkH"=l>lN77$9lCI,^9?<&9 lCINjAH=NQtNX"U1u7r#L7^9#7?,CF"BsNhK~ k~KQtN^9?<&9lCIN3T<,$jAKJCF$klgO"QtN= l>lN77$9lCIN3T<b$jAKJj^9#

76 XL Fortran for AIX: is2<8&jU!ls9

19. INDEPENDENT G#l/F#VN NEW 8aGQt,Xj5lkH"=NQtO

3/ DO k<WN?|Nh,K/k4HK$jAKJj^9# 20. s1|~OGQt,Xj5lkH"=NQtO$jAKJj"P~9k WAIT 9F

<HasH,+D+k^G$jAN^^KJj^9# 21. THREADPRIVATE &LVmC/^?O THREADPRIVATE Qt, COPYIN 8a GXj5l?lg"=l>lN77$9lCIO^9?<&9lCINjA"dj 6j"*hS=NQtNX"U1u7r#L7^9#7?,CF"BsNhK~k ~KQtN^9?<&9lCIN3T<,$jAKJCF$klgO"QtN=l >lN77$9lCIN3T<b$jAKJj^9# 22. THREADPRIVATE &LVmC/^?O THREADPRIVATE Qt,

ALLOCATABLE 0-r}Dlg"n.5l?F3T<Ndj6ju7O"=_" dj6j,TolF$J$u7KJj^9# 23. THREADPRIVATE &LVmC/^?O THREADPRIVATE Qt, POINTER 0 -r}CF*j"3Ni|X"U1u7,"GU)kHNi|=^?O@(*Ji |=KhkX"r|G"klg"=l>lN3T<NX"U1u7OX"r|KJ j^9#=&GJ$lg"=l>lN3T<NX"U1u7O$jAG9# 24. THREADPRIVATE &LVmC/^?O THREADPRIVATE Qt,

ALLOCATABLE 0-H"POINTER 0-NIAib}CF*i:"GiKGU) kH^?O@(*Ji|=KhCFjA5l?lg"=l>lN3T<O18jA r}A^9#=&GJ$lg"=l>lN3T<O$jAG9#

IBM H% N*j

dj6ju7 dj6jD=*V8'/HNdj6ju7O"Wm0i`BT~K!N$:l+KJj ^9# v =_"dj6ilF$J$#3lO*V8'/HKP7Fdj6j,Tol?3H,

J$3H"^?O*V8'/HKP7FTol?G7N`n,dj6jNr|G"C ?3HrU#7^9# v =_"dj6jQ_#3lO"*V8'/H, ALLOCATE 9F<HasHKhCF

dj6il"=NeKdj6j,r|5lF$J$3HrU#7^9# v $jA#3lO*V8'/H, SAVE ^?O STATIC 0-r}?:"IN-zOO

1L+ib"/;95lk3HJ/ RETURN ^?O END 9F<HasH,BT5 l"=N~@Gdj6jQ_G"C?3HrU#7^9#

IBM H%

XL Fortran GO"3Nu7O" -qxlf90=noautodealloc *W7gsNHQ~K@1D

h 3 O G<??*hSG<?&*V8'/H 77

=G9# (?H(P"xlf90 3sQ$k&3^sINHQ~JI#)

IBM H% N*j

dj6jD=*V8'/HNdj6ju7,"=_"dj6jQ_u7G"klg"= N*V8'/Hr2H7?j"jA9k3H,G-^9#=_"dj6ilF$J$d j6jD=*V8'/Hr2H^?OjA9k3HOG-^;s#dj6jD=*V8 '/HNdj6ju7,$jANlg"=N*V8'/HKP7F"2H"jA"dj 6j"^?Odj6jr|rT&3HOG-^;s#

dj6jD=*V8'/HNdj6ju7,Q95lkH"=lK~8F"X"7?d j6jD=*V8'/HNdj6ju7bQ95l^9#

IBM H%

XL Fortran GO"=Nh&J*V8'/HNdj6ju7O"=_"dj6j,Tol F$ku7N^^KJj^9#

IBM H% N*j

Fortran 95

Fortran 95 GO"b8e<kN-zOOGk@5lF$kdj6jD=*V8'/H, SAVE 0-r}?:"b8e<kr2H9k-zOO1L,BT5l:K RETURN ^ ?O END 9F<HasH,BT5l"=N~@G*V8'/H,dj6jQ_G"C ?lg"3N*V8'/HNdj6ju7OWm;C5<M8KJj^9#

Fortran 95 N*j

QtN9Hl<8&/i9

IBM H%

m: 3N`GO"QtN9Hl<8&/i9KD$FN_7CF$^9#>0U-jt

*hS=N5V*V8'/HO"jFik N9Hl<8&/i9r}CF$^9#

p\9Hl<8&/i9

9YFNQtO"p\*KO"!N 5 DN9Hl<8&/i9N$:l+ 1 DKhC F=5l^9#

Automatic Wm7<8c<bNQtN?aNbNG"Wm7<8c<N*;~K ]}5l^;s#QtO9?C/&9Hl<8Kos7^9#

Static Wm0i`,*;9k^Gabj<r]}9kQtN?aNbNG

78 XL Fortran for AIX: is2<8&jU!ls9

9#QtO"G<?&9Hl<8Kos7^9#5$:Ng-$"i |=5lF$J$QtO".bss 9Hl<8Kos7^9#

Common &LVmC/QtN?aNbNG9#&LVmC/Qt,i|=5l kH"VmC/4N,G<?&9Hl<8Kos7^9#i|=5l J$lgO"VmC/4N, .bss 9Hl<8Kos7^9#

Controlled Automatic +0*V8'/HN?aNbNG9#QtO9?C/&9Hl<8K os7^9# XL Fortran O"Wm7<8c<KP9k(sHj<K 9Hl<8rdj6j"Wm7<8c<,0;9kH"=N9Hl< 8Ndj6jrr|7^9#

Controlled dj6jD=*V8'/HN?aNbNG9#QtO"0*9Hl< 8Kos7^9#9Hl<8Ndj6j*hSdj6jr|O"@( *KToJ1lPJj^;s#

2 !9Hl<8&/i9

J<N9Hl<8&/i9O"=l+NK9Hl<8O"j^;s,"BT~Kp\9 Hl<8KX"U1il^9#

Pointee P~9k0t]$s?<NMKhCF[Jj^9#

Reference parameter >z-tG"P~9kBz-t,GU)kHNz-O7}0^?O %REF KhCFWm7<8c<KO5l^9#

Value parameter >z-tG"P~9kBz-t,MKhCFWm7<8c<KO5l ^9# z-O7}!N\YKD$FO" 197 Z<8NX%VAL *hS %REFYr2H7F/@ 5$# 9Hl<8&/i9NdjvF

Qt>KO"!N 3 DN}!KhCF9Hl<8&/i9,djvFil^9# 1. @(

v >z-tO"reference parameter ^?O value parameter N@(*J9Hl<8&

/i9r}A^9#\YKD$FO" 197 Z<8NX%VAL *hS %REFYr2 H7F/@5$# v Pointee QtO"pointee N@(*J9Hl<8&/i9r}A^9# v STATIC 0-,@(*KXj5l?QtO"static N@(*J9Hl<8&/i9

r}A^9# v AUTOMATIC 0-,@(*KXj5l?QtO"automatic N@(*J9Hl<

8&/i9r}A^9#

QtN9Hl<8&/i9 - IBM H%

h 3 O G<??*hSG<?&*V8'/H 79 v COMMON VmC/KXj5l?QtO"common N@(*J9Hl<8&/i

9r}A^9# v SAVE 0-,@(*KXj5l?QtO"static N@(*J9Hl<8&/i9r

}A^9#?@7"3lO"Qt, COMMON 9F<HasHKP7FbXj5 lJ$lgKBil^9#3Nlg"9Hl<8&/i9O common HJj^ 9# v DATA 9F<HasHKXj5lkQt"^?O?$Wk@9F<HasHGi

|=5lkQtO"static N9Hl<8&/i9r}A^9#?@7"3lO"Q t, COMMON 9F<HasHKP7FbXj5lJ$lgKBil^9#3N lg"=N9Hl<8&/i9O common HJj^9# v 8z?$W^?OI8?G"kXtkLQtO"reference parameter N@(*J9

Hl<8&/i9r}A^9# v SAVE 0-^?O STATIC 0-NIAib}CF$J$XtkLQtO"

automatic N@(*J9Hl<8&/i9r}A^9# v +0*V8'/HO"controlled automatic N@(*J9Hl<8&/i9r}A ^9# v dj6jD=*V8'/HO controlled H$&@(*J9Hl<8&/i9r}

A^9#

e-N$:lKb:v7J$QtG"@(*J9Hl<8&/i9r}DQtH1y GJ$QtO"@(*J9Hl<8&/i9rQ57^9#

e-N$:lKb:v7J$QtG"@(*J9Hl<8&/i9r}DQtH1y JbNO"J<Nlg"@(*J9Hl<8&/i9r}A^9# v j9Hr}?J$ SAVE 9F<HasH,-zOO1LK8_9k v Qt,a$sWm0i`NXjt,Gk@5lF$k 2. E[

Qt,@(*J9Hl<8&/i9r}?J$lg"!Nh&JE[N9Hl<8& /i9,djvFil^9# v IMPLICIT STATIC 9F<HasHKXj5lkQz"Ik-f"<~N$:l+

KhCF=N>0,O^kQtO"static N9Hl<8&/i9r}A^9# v IMPLICIT AUTOMATIC 9F<HasHKXj5lkQz"Ik-f"<~N$

:l+KhCF=N>0,O^kQtO"automatic N9Hl<8&/i9r}A ^9# CjN-zOO1LbG"Qz"Ik-f"<~N$:l+, IMPLICIT STATIC 9F<HasH^?O IMPLICIT AUTOMATIC 9F<HasHKXj5lF$J$ lg"E[N9Hl<8&/i9O[9HH18KJj^9#

b8e<kNXjt,Gk@5l?QtO"E*9Hl<8&/i9KX"5;il ^9#

QtN9Hl<8&/i9 - IBM H%

80 XL Fortran for AIX: is2<8&jU!ls9 e-N$:lKb:v7J$QtG"E[N9Hl<8&/i9r}DQtH1yJ bNO"E[N9Hl<8&/i9rQ57^9# 3. GU)kH

=lJ0NQtO9YF"GU)kHN9Hl<8&/i9r}A^9# v qsave=all 3sQ$i<&*W7gsrXj9klgO"static HJj^9# v I8?NQtKGU)kHNi|=,Xj5lF$klgO static KJj"=&

GOJ/ -qsave=defaultinit 3sQ$i<&*W7gsrXj9klgO automatic HJj^9# v -qnosave 3sQ$i<&*W7gsrXj9klgO"automatic HJj^9#

3lOGU)kH_jG9# FSP73^sIKX9kGU)kH_jMN\YKD$FO"Vf<6<:& ,$IWNX-qsave *W7gsYr2H7F/@5$#

IBM H% N*j

QtN9Hl<8&/i9 - IBM H%

h 3 O G<??*hSG<?&*V8'/H 81

QtN9Hl<8&/i9 - IBM H%

82 XL Fortran for AIX: is2<8&jU!ls9 h 4 O [sN50

Fortran 90 *hS Fortran 95 O"Wm0i^<,[sr`n9k?aN!=;CH (l LK[s@lH$&) rs!7^9#3NOGO"[s*hS[s@lKD$Fb@7 ^9# v X[sY v 85 Z<8NX[sk@RY v 86 Z<8NX@(*Au[sY v 89 Z<8NX[jAu[sY v 90 Z<8NXx(V-Au[sY v 92 Z<8NX[j5$:[sY v 94 Z<8NX[s(lasHY v 95 Z<8NX[s;/7gsY v 102 Z<8NX[s3s9Hi/?<Y v 105 Z<8NX[sK++ok0Y

X"ps: v 285 Z<8NXh 10 O 9F<HasH*hS0-YK"k?/N9F<HasH

KO"[sKD$FNCLJ!=H,',"j^9# v 3NOGO"DIMENSION 9F<HasHrQKKHQ7^9# 334 Z<8N

XDIMENSIONYr2H7F/@5$# v H_~_XtN?/,"CK[sQG9#3liNXtO"gK 541 Z<8NXQ

9H_~_XtYH7F,`5lF$kbNG9#

[s [sHO"9+i<&G<?NgxU1il?sN3HG9#[sN(lasHO9Y F"1lN?$WH?U-Qia<?<r}A^9#

4N[s O[sN>0KhCF(5l^9# ! In this declaration, the array is given a type and dimension REAL, DIMENSION(3) :: A ! In these expressions, each element is evaluated in each expression PRINT *, A, A+5, COS(A)

4N[sO">0U-Njt^?OQtN$:l+G9#

� Copyright IBM Corp. 1990, 2003 83

!5N-&

[sbNF!5KO"eB*hS<B,"j^9#3liN-&KhCF"=N!5N :(zH7FHQG-kMNOO,hail^9#!5N-&O"5"i"^?O<m N$:l+NMrHj^9#

IBM H%

XL Fortran GO"!5N-&O"-(2**31) +i 2**31-1 NOObG"5"i"^?O <mN$:l+NMrHj^9#64 SCH&b<IN!5N-&OOO" -(2**63) + i 2**63-1 G9#

IBM H% N*j

<B,P~9keBhjbg-$lg"=N[sO<m&5$:[s G9#3lO"( lasHr}A^;s,"[sNC-O}CF$^9#3Nh&J!5N<BO 1"e BO 0 HJj^9#

[sk@RG-&,Xj5lklg" v <BOk@0G9#J,5lklg"GU)kHMH7F 1 rHj^9# v eBOk@0^?O"9?j9/ (*) G"GU)kHMO"j^;s#

X"ps:

111 Z<8NXk@0Y 609 Z<8NXLBOUND (ARRAY, DIM)Y 688 Z<8NXUBOUND (ARRAY, DIM)Y

!5N(/9FsH

!5N(/9FsH HO"=N!5bN(lasHNtN3HG"eBNM+i<BN Mrz$F 1 rC(k3HKhCFaail^9# INTEGER, DIMENSION :: X(5) ! Extent = 5 REAL :: Y(2:4,3:6) ! Extent in 1st dimension = 3 ! Extent in 2nd dimension = 4

<B,eBhjg-$!5GO"G.N(/9FsHO<mHJj^9#

IBM H%

[sbN(lasHN}@eNGgtO" 32 SCH&b<IGO 2**31-1 (las H"^?O XL Fortran 64 SCH&b<IGO 2**63-1 (lasHHJj^9#O< I&'"N"IlC7s0rM89kH"4NNg-5 (P$Ht) ,3NMr6(k G<?&*V8'/HNH_go;rk@9k3HO=B*GO"j^;s#

IBM H% N*j

84 XL Fortran for AIX: is2<8&jU!ls9

&L"yA"z-tN$:l+NX"U1KX"7?[Jk[sk@RO"[Jkis /H(/9FsHr}A^9#

[sNis/"Au"*hS5$:

[sNis/ HO"[s,}D!5NtN3HG9# INTEGER, DIMENSION (10) :: A ! Rank = 1 REAL, DIMENSION (-5:5,100) :: B ! Rank = 2

Fortran 95 GO"1 +i 7 ^GN!5r}D3H,G-^9#

IBM H%

XL Fortran GO"[sO 1 +i 20 ^GN!5r}D3H,G-^9#

IBM H% N*j

9+i<O"is/ 0 H+J5l^9#

[sNAu O"is/*hS(/9FsH+iI87^9# 3lO"(lasH,P ~9k!5N(/9FsHr=9"is/ 1 N[sG=93H,G-^9# INTEGER, DIMENSION (10,10) :: A ! Shape = (/ 10, 10 /) REAL, DIMENSION (-5:4,1:10,10:19) :: B ! Shape = (/ 10, 10, 10 /)

[sN5$: HO"[sbN(lasHNtN3HG"4!5N(/9FsHNQKy 7/Jj^9# INTEGER A(5) ! Size = 5 REAL B(-1:0,1:3,4) ! Size = 2 * 3 * 4 = 24

X"ps: v 3liNcGO"9YFN-&,jtG"kJ1J[sN_r(7F$^9#hj#

(Jo`N[sKX7F3liNC-NMrW;9kX(KD$FO"J<N`r2 H7F/@5$# v X"7F$kH_~_XtH7FO" 666 Z<8NXSHAPE(SOURCE)Y*hS

671 Z<8NXSIZE (ARRAY, DIM)Y,"j^9#[s A Nis/O SIZE(SHAPE(A)) G9#

[sk@R [sk@RO"[sNAurk@9kbNG9#

9YFN>0U-N[sKD$Fk@,,WG"j"-zOO1LbG 1 DN>0KP 7F#tN[sk@Rr~lk3HOG-^;s#[sk@RO" COMMON"0t POINTER"STATIC"AUTOMATIC"DIMENSION"ALLOCATABLE"POINTER" TARGET 9F<HasH"*hS? (?$W) k@N$:l+GXjG-^9#

h 4 O [sN50 85

?H(P"!Nh&KJj^9# DIMENSION :: A(1:5) ! Declarator is "(1:5)" REAL, DIMENSION(1,1:5) :: B ! Declarator is "(1,1:5)" INTEGER C(10) ! Declarator is "(10)"

]$s?<O"9+i<"[jAu[s"^?O@(*Au[sHJk3H,G-^ 9# [sk@RNA0O"!NH*jG9#

� ( array_spec ) �

array_spec [sNEMG9#3lO[sN<BHeBr_j9k!5k@RNj 9HG"+DBT~Kl}^?O>}N-&,_j5lk3Hr(7 ^9# F!5KO"1 DN!5k@R,,WG9#

IBM H%

XL Fortran GO"[sO 1 +i 20 ^GN!5r}D3H,G-^ 9# IBM H% N*j

array_spec O!N$:l+G9#

explicit_shape_spec_list assumed_shape_spec_list deferred_shape_spec_list assumed_size_spec

F array_spec O"!N`Gb@9k[Jko`N[srk@7^9#

@(*Au[s @(*Au[sHO"-&,F!5G@(*KXj5lF$k[sN3HG9#

Explicit_shape_spec_list

� � , upper_bound lower_bound : �

86 XL Fortran for AIX: is2<8&jU!ls9 lower_bound"upper_bound k@0G9#

$:l+N-&,jtGOJ$lg"=N[sO5VWm0i`bGk@7F/@5 $#jtJ0N-&O5VWm0i`XN~j}Ghail^9# <B,J,5lk H"=NGU)kHMO 1 HJj^9#

is/O"Xj5l?eBNtG9#@(*Au>z-tNAuO"P~9kBz-t NAuH[Jklg,"j^9#

5$:O"Xj5l?-&KhCFhail^9#

@(*Au[sNc

INTEGER A,B,C(1:10,-5:5) ! All bounds are constant A=8; B=3 CALL SUB1(A,B,C) END SUBROUTINE SUB1(X,Y,Z)

INTEGER X,Y,Z(X,Y) ! Some bounds are not constant END SUBROUTINE

+0djU1[s

+0djU1[sO"5VWm0i`Gk@5lk@(*Au[sG">z-td]$ sF#s0h[sGO"j^;s#+0djU1[sO"jtJ0Nk@0G"k 1 D JeN-&r}A^9#-&O"5VWm0i`N~j}GW;5l"5VWm0i` NBT~OQ95l^;s# INTEGER X COMMON X X = 10 CALL SUB1(5) END SUBROUTINE SUB1(Y)

INTEGER X COMMON X INTEGER Y REAL Z (X:20, 1:Y) ! Automatic array. Here the bounds are made ! available through dummy arguments and common ! blocks, although Z itself is not a dummy END SUBROUTINE ! argument.

X"ps:

+0G<?&*V8'/HNlL*JpsO" 29 Z<8NX+0*V8'/HY* hS 78 Z<8NXQtN9Hl<8&/i9Yr2H7F/@5$#

h 4 O [sN50 87

0g[s

0g [sHO"5VWm0i`Gk@5l"jtJ0Nk@0G"k 1 DJeN-& r}D@(*Au[sN3Hr$$^9#dj6jD=[sO">z-tGJ1lPJ j^;s# SUBROUTINE SUB1(X, Y) INTEGER X, Y(X*3) ! Adjustable array. Here the bounds depend on a ! dummy argument, and the array name is also passed in.

END SUBROUTINE

]$sF#s0h[s

IBM H%

]$sF#s0h[s O"0t POINTER 9F<HasH^?O=N>NEM9F< HasHbGk@5lk@(*Au[s^?O[j5$:[sG9#

[s,5VWm0i`bGk@5lF$klg"]$sF#s0h[sNk@RKO" QtN_r~lk3H,G-^9#^?"=NQtO">z-t"&LVmC/Nas P<"HQ^?O[9HKX"7F$J1lPJj^;s# !5N5$:O5VWm0 i`N~j}GW;5l"5VWm0i`NBTfOljNuVK]?l^9#

Vf<6<:&,$IWKb@5lF$kh&K"-qddim 3sQ$i<&*W7gs rHQ9kH"Qtr[sk@RbKN_~lk3H,G-kH$&)B,r|5l" a$sWm0i`bNk@RKQt>r~lk3H,G-kh&KJj^9#^?"[ s,2H5lk?SK"Xj5l?jtJ0N-&,9YFFW;5lk?a"-&0 GHQ5lkQtNMr1KQ99k@1G]$sF#s0h[sNC-rQ9G-^ 9# @PROCESS DDIM INTEGER PTE, N, ARRAY(10) POINTER (P, PTE(N)) N = 5 P = LOC(ARRAY(2)) ! PRINT *, PTE ! Print elements 2 through 6 of ARRAY N = 7 ! Increase the size PRINT *, PTE ! Print elements 2 through 8 of ARRAY END X"ps:

434 Z<8NXPOINTER (0t)Y

IBM H% N*j

88 XL Fortran for AIX: is2<8&jU!ls9

[jAu[s [jAu[sHO"F!5N(/9FsH,X"7?Bz-t+iHilk>z-t[ sN3HG9#[jAu[sN>0O">z-tG"k?a"5VWm0i`bGk@ 7F/@5$#

Assumed_shape_spec_list

� � , : lower_bound �

lower_bound k@0G9#

=l>lN<BO"1 KGU)kH_j5lk+"@(*KXj9k3H,G-^9# FeBO"Xj5l?<BKP7F (Bz-t[sN<BGOJ$) =N!5N(/9 FsHrC("1 rz$F"5VWm0i`N~j}G_j5l^9#

IN!5N(/9FsHb"X"7?Bz-tNP~9k!5N(/9FsHG9#

is/O"assumed_shape_spec_list bN3msNtG9#

AuO"X"7?Bz-t[s+i[j5l^9#

5$:O"k@5l?5VWm0i`N~j}Ghail"X"7?z-t[sN5$ :Hy7/Jj^9#

m: >z-tH7F[jAu[sr}D5VWm0i`KO"@($s?<U'<9,

,WG9#

[jAu[sNc

INTERFACE

SUBROUTINE SUB1(B)

INTEGER B(1:,:,10:) END SUBROUTINE END INTERFACE INTEGER A(10,11:20,30) CALL SUB1 (A) END SUBROUTINE SUB1(B) INTEGER B(1:,:,10:) ! Inside the subroutine, B is associated with A. ! It has the same extents as A but different bounds (1:10,1:10,10:39). END SUBROUTINE

h 4 O [sN50 89 x(V-Au[s x(V-Au[sHO"dj6jD=[s^?O[s]$s?<N3HG"-&rWm 0i`NBTfKjA^?OFjAG-^9#

Deferred_shape_spec_list

� � , : �

F!5N(/9FsH (JiSKX"9k-&"Au"5$:NC-) O"[s,dj 6ilk+"]$s?<,jAQ_N[sKX"9k^GO$jAG9# ,ZJHq! =KP9kz-tH7FNlgr|$F"=lJ0K[sNINt,KX7FbjA9 k3Hd2H9k3HOG-^;s# =N~@G"[s]$s?<O"?<2CH[s NC-Hdj6jD=[sNC-, ALLOCATE 9F<HasHKXj5l?H+J7 ^9# is/O"deferred_shape_spec_list bN3msNtG9#

deferred_shape_spec_list O" assumed_shape_spec_list H1MK_(kH-b"j^9 ,"x(V-Au[sH[jAu[sO"18bNGO"j^;s# x(V-Au[s O POINTER 0-^?O ALLOCATABLE 0-N$:l+ 1 Dr}CF$J1lPJ j^;s,"[jAu[sO" POINTER 0-r}?J$>z-tGJ1lPJj^; s# x(V-Au[sN-&*hS=lKX"7?B]N9Hl<8O"[srFdj 6j7?j"]$s?<rLN[sKX"5;k3HKhCFQ9G-^9,"[jA u[sNlg"3liNC-OP]HJk5VWm0i`NBTfKOQ95l^; s# X"ps:

77 Z<8NXdj6ju7Y 142 Z<8NX]$s?<NdjvFY 289 Z<8NXALLOCATABLEY 553 Z<8NXALLOCATED(ARRAY) ^?O ALLOCATED(SCALAR)Y 557 Z<8NXASSOCIATED (POINTER, TARGET)Y

dj6jD=[s

ALLOCATABLE 0-r}Dx(V-Au[sO"dj6jD=[s HFPl^9# ALLOCATE 9F<HasHKhCF"[sKP7F9Hl<8,dj6il?H- K"=N[sN-&HAu,hail^9#

90 XL Fortran for AIX: is2<8&jU!ls9

INTEGER, ALLOCATABLE, DIMENSION(:,:,:) :: A ALLOCATE(A(10,-4:5,20)) ! Bounds of A are now defined (1:10,-4:5,1:20) DEALLOCATE(A) ALLOCATE(A(5,5,5)) ! Change the bounds of A

X"ps:

77 Z<8NXdj6ju7Y

[s]$s?<

POINTER 0-r}D[sO"[s]$s?<HFPl^9# ]$s?<NXj^?O ALLOCATE 9F<HasHNBTKhCF[s,?<2CHHX"7?H-K"=N [sN-&HAu,hail^9# 3Nh&J[sO"?$Wk@9F<HasH" POINTER"^?O DIMENSION 9F<HasHKXj9k3H,G-^9# REAL, POINTER, DIMENSION(:,:) :: B REAL, TARGET, DIMENSION(5,10) :: C, D(10:10) B => C ! Bounds of B are now defined (1:5,1:10) B => D ! B now has different bounds and is associated ! with different storage ALLOCATE(B(5,5)) ! Change bounds and storage association again END

^$0l<7gsN?aNRsH:

HQ5lk9Hl<8NG.=:

FORTRAN 77 =<9 INTEGER A(1000),B(1000),C(1000) C 1000 is the maximum size WRITE (6,*) "Enter the size of the arrays:" READ (5,*) N . . DO I=1,N

A(I)=B(I)+C(I) END DO END Fortran 90 ^?O Fortran 95 =<9 INTEGER, ALLOCATABLE, DIMENSION(:) :: A,B,C WRITE (6,*) "Enter the size of the arrays:" READ (5,*) N ALLOCATE (A(N),B(N),C(N)) . . A=B+C END

h 4 O [sN50 91

[j5$:[s [j5$:[sO">z-t[sG"X"7?B[s+i5$:rQ57^9,"is /H(/9FsHO[Jklg,"j^9#[j5$:[sO"5VWm0i`NfG N_k@G-^9#

Assumed_size_spec � � * , lower_bound :

upper_bound , lower_bound :

�

lower_bound"upper_bound k@0G9#

$:l+N-&,jtGOJ$lg"=N[sO5VWm0i`bGk@7F/@5 $#^?"jtJ0N-&O5VWm0i`N~j}Ghail^9# <B,J,5l kH"=NGU)kHMO 1 HJj^9#

G*N!5OeBr}?:"eojK""9?j9/KhCFXj5l^9# (las HKP9k2H,B[sNGera.J$h&K7F/@5$#

is/O"=Nk@K*$F"upper_bound XjNtK 1 rC(?bNKy7/Jj^ 9#3Nis/O"=l,X"7?B[sNis/HO[Jk3Hb"j^9#

5$:O"[j5$:[s,X"7?Bz-t+i[j5l^9# v Bz-t,8zJ0N[sG"klg"[j5$:[sN5$:O"B[sN5$:

HJj^9# v Bz-t,8zJ0N[s+iN[s(lasHG"3N(lasHGO^k[sK

DCF$k5$:, S Nlg">z-t[sN5$:O S KJj^9#[s(la sHO"[s(lasHNgxK>CFh}5l^9# v Bz-t,8z[s"[s(lasH"^?O[s(lasH&5V9Hjs0N$

:l+G"J<r[j7?lg" � A ,"8z[sKP9k8z9Hjs0bN+O*U;CHG"k � T ,"5N[sN8z9Hjs0bN49G"k � S ,">z-t[sbN(lasHN8z9Hjs0bN95G"k

>z-t[sN5$:O"J<Nh&KJj^9#

MAX( INT (T - A + 1) / S, 0 )

?H(P"!Nh&KJj^9#

92 XL Fortran for AIX: is2<8&jU!ls9

CHARACTER(10) A(10) CHARACTER(1) B(30) CALL SUB1(A) ! Size of dummy argument array is 10 CALL SUB1(A(4)) ! Size of dummy argument array is 7 CALL SUB1(A(6)(5:10)) ! Size of dummy argument array is 4 because there ! are just under 4 elements remaining in A CALL SUB1(B(12)) ! Size of dummy argument array is 1, because the ! remainder of B can hold just one CHARACTER(10) END ! element. SUBROUTINE SUB1(ARRAY)

CHARACTER(10) ARRAY(*) ... END SUBROUTINE

[j5$:[sNc

INTEGER X(3,2) DO I = 1,3

DO J = 1,2

X(I,J) = I * J ! The elements of X are 1, 2, 3, 2, 4, 6 END DO END DO PRINT *,SHAPE(X) ! The shape is (/ 3, 2 /) PRINT *,X(1,:) ! The first row is (/ 1, 2 /) CALL SUB1(X) CALL SUB2(X) END SUBROUTINE SUB1(Y)

INTEGER Y(2,*) ! The dimensions of y are the reverse of x above PRINT *, SIZE(Y,1) ! We can examine the size of the first dimension ! but not the last one.

PRINT *, Y(:,1) ! We can print out vectors from the first PRINT *, Y(:,2) ! dimension, but not the last one.

END SUBROUTINE SUBROUTINE SUB2(Y)

INTEGER Y(*) ! Y has a different rank than X above. PRINT *, Y(6) ! We have to know (or compute) the position of ! the last element. Nothing prevents us from ! subscripting beyond the end.

END SUBROUTINE m: 1. [j5$:[sO"=l,Aur,WH7J$5VWm0i`2HbGNBz-tG

J$BjO"BTD=J=$NbG4N[sH7FHQ9k3HOG-^;s# ! A is an assumed-size array. PRINT *, UBOUND(A,1) ! OK - only examines upper bound of first dimension. PRINT *, LBOUND(A) ! OK - only examines lower bound of each dimension. ! However, ,B=UBOUND(A), or ,A=5, would reference the upper bound of ! the last dimension and are not allowed. SIZE(A) and SHAPE(A) are ! also not allowed.

h 4 O [sN50 93

| | | | | | | | | | | | |

2. [j5$:[sN;/7gs,"=NGeN;/7gsN:(zH7F":(zHj

WlCHr}CF$klg"eBrXj9k,W,"j^9# ([s;/7gs*h S:(zHjWlCHKD$FO"3/`Gb@7^9#) ! A is a 2-dimensional assumed-size array PRINT *, A(:, 6) ! Triplet with no upper bound is not last dimension. PRINT *, A(1, 1:10) ! Triplet in last dimension has upper bound of 10. PRINT *, A(5, 5:9:2) ! Triplet in last dimension has upper bound of 9.

[s(lasH [s(lasHHO"[srn.9k9+i<&G<?G9#F(lasHO"?$W *hS?U-Qia<?<"5iKO INTENT" PARAMETER"*hS TARGET 0 -rF[s+iQ57^9# POINTER 0-OQ57^;s#

[s(lasHXjR KhCF[s(lasHr1L7^9#[s(lasHXjRN A0O"!NH*jG9#

array_name [sN>0G9#

array_struct_comp =$NN3s]<MsHG"=N&<N comp_name O[sG9#

subscript 9+i<0t0G9#

IBM H%

subscript O"XL Fortran bNBt0G9#

IBM H% N*j

m v :(zNtO"[sbN!5NtHy7/J1lPJj^;s# v array_struct_comp ,"klg"=$N3s]<MsHNFt,O"&<r|$F"i

s/,<mGJ1lPJj^;s (D^j"[s>d[s;/7gsG"CFOJj ^;s)# v F:(z0NMO"P~9k!5N<Br<sC?j"eBr6(kh&J3H,"

CFOJj^;s#

� array_name ( subscript_list )

array_struct_comp �

94 XL Fortran for AIX: is2<8&jU!ls9

:(zM O"F:(z0NMH[sN!5KhCF[Jj^9#3NMKhCF"[s (lasHXjRG1L9Y-[sN(lasH,h^j^9#

X"ps:

48 Z<8NX=$N3s]<MsHY 100 Z<8NX[s;/7gs*hS=$N3s]<MsHY

[s(lasHNgx

[sN(lasHO"[s(lasHgx H$&gxG"9Hl<8bKBYilF$ ^9#3NgxK*$FO":(zOGiN!5GGiKQ95l"3$F"DjN! 5GQ95l^9#

?H(P"A(2, 3, 2) H7Fk@5l?[sO"!N(lasHr}A^9#

[s(lasHNLV [s(lasHNgx ------------------------- -------------------

A(1,1,1) 1 A(2,1,1) 2 A(1,2,1) 3 A(2,2,1) 4 A(1,3,1) 5 A(2,3,1) 6 A(1,1,2) 7 A(2,1,2) 8 A(1,2,2) 9 A(2,2,2) 10 A(1,3,2) 11 A(2,3,2) 12

[s;/7gs [s;/7gsO"[sN*r5l?t,G9#[s;/7gsHO"[s+i(la sHrXj7?j"=N[sNF(lasH+iXjN:(zdI8?N3s]<Ms HrXj9k[s5V*V8'/HN3HG9#[s;/7gsO"[sGb"j^ 9# m: 3N3~tGO"=$N3s]<MsHr^^J$J1J1<9KD$Fb@

7F$^9# 100 Z<8NX[s;/7gs*hS=$N3s]<MsHYG O"=$N3s]<MsHGb"k[s;/7gsNXj}!KX9kIC, 'KD$Fb@7F$^9#

h 4 O [sN50 95 section_subscript CjN!5KhCF"(lasHNltrXj7^9#!NH_go ;+i=.5lF$^9#

subscript

9+i<0t0G9# 94 Z<8NX[s(lasHY Kb @,"j^9#

IBM H%

subscript O"XL Fortran bNBt0G9#

IBM H% N*j

subscript_triplet, vector subscript

Xj5l?!5bN:(zNgx (uNlgb"k) rXj 7^9# \YKD$FO" 97 Z<8NX:(zHjWlC HY*hS 99 Z<8NXY/Hk:(zYr2H7F/@ 5$# m: [s;/7gsH[s(lasHrhL9k?aK"!5N

Il+ 1 DJeO":(zHjWlCH^?OY/Hk:( zGJ1lPJj^;s# INTEGER, DIMENSION(5,5,5) :: A A(1,2,3) = 100 A(1,3,3) = 101 PRINT *, A(1,2,3) ! A single array element, 100. PRINT *, A(1,2:2,3) ! A one-element array section, (/ 100 /) PRINT *, A(1,2:3,3) ! A two-element array section, ! (/ 100, 101 /)

substring_range

� array_name ( section_subscript_list ) substring_range �

;/7gs:(z: � subscript

subscript_triplet vector_subscript �

� ( : )

int_expr1 int_expr2 �

96 XL Fortran for AIX: is2<8&jU!ls9 int_expr1 *hS int_expr2 O"5V9Hjs00HFPlk9+i< 0t0G" 40 Z<8NX8z5V9Hjs0YGjA5lF$^ 9# 3N0Khj"[s;/7gsbNF(lasHN5V9Hjs 0N=l>l8<*hS&<N8zrXj7^9# substring_range H $&*W7gsN`\,"klg"=N;/7gsO8z*V8'/ HN[s+iGJ1lPJj^;s#

[s;/7gsO"D9N:(z":(zHjWlCH"*hSY/Hk:(zNMN gxGXj5l?[s(lasHreNgVKBYFA.5l^9#

?H(P"SECTION = A( 1:3, (/ 5,6,5 /), 4 ) Nlg"

GiN!5KD$F"tzO"1"2"3 NgG9# 2 V\N!5KD$F"tzO"5"6"5 NgG9# 3 V\N!5KD$F":(zO"jtN 4 G9#

;/7gsO"3NgxG"!N A N(lasH+i=.5lF$^9# A(1,5,4) | | SECTION(1,1) A(2,5,4) |----- First column -----| SECTION(2,1) A(3,5,4) | | SECTION(3,1) A(1,6,4) | | SECTION(1,2) A(2,6,4) |----- Second column ----| SECTION(2,2) A(3,6,4) | | SECTION(3,2) A(1,5,4) | | SECTION(1,3) A(2,5,4) |----- Third column -----| SECTION(2,3) A(3,5,4) | | SECTION(3,3)

[s;/7gsNltrcH7F"2^9# INTEGER, DIMENSION(10,20) :: A ! These references to array sections require loops or multiple ! statements in FORTRAN 77. PRINT *, A(1:5,1) ! Contiguous sequence of elements PRINT *, A(1:20:2,10) ! Noncontiguous sequence of elements PRINT *, A(:,5) ! An entire column PRINT *, A( (/1,10,5/), (/7,3,1/) ) ! A 3x3 assortment of elements

X"ps:

48 Z<8NX=$N3s]<MsHY#

:(zHjWlCH

:(zHjWlCHO"2 DN:(zH9Hi$I+i=.5lF$^9#3N:(z HjWlCHO"1lN!5GN[s(lasHLVKP~9ktzNgxrjA7^ 9#

h 4 O [sN50 97 subscript1"subscript2 !5KD$F"X8NgxsNfGNGiHGeNMrXj9k:( zG9#

subscript1 rJ,9kH"=N!5N<B,HQ5l^9# subscript2 rJ,9kH"=N!5NeB,HQ5l^9# ([j5$:[sN ;/7gsrXj9kH-" subscript2 OGeN!5KD$F,\H Jj^9#)

stride 9+i<0t0G9#3N0G"*r5l?!N(lasHN:(z r(9?aK},9ketrXj7^9#

stride O" XL Fortran bNBt0G9#

stride rJ,9kH"1 NMrHj^9# stride O"<mJ0NMK Jj^9# v 5N stride O"subscript1 +iO^j" subscript2 r6(J$Gg N0tKjk^G"=N stride GXj7?M:D},9k0tNg xsrXj7^9# subscript1 , subscript2 hjg-$lg"=N gxsOuHJj^9# v stride ,iNlgO"=NgxsO"subscript1 GO^j"

subscript2 H180t+^?O=lhjg-$0tGG.NbN^ G" stride KhCFXj7?M:D},7^9# subscript2 , subscript1 hjg-$lgO"=NgxsOuKJj^9#

gxsGNMNW;O" 154 Z<8NXDO 9F<HasHNBTYG(9jgGT$ ^9# [s;/7gsN[s(lasHr*r9k&(GHQ7?9YFNM,k@5l?- &NOObK"lP":(zHjWlCHbN:(zO"=N!5KD$Fk@5l? -&NOObG"k,WO"j^;s# INTEGER A(9) PRINT *, A(1:9:2) ! Count from 1 to 9 by 2s: 1, 3, 5, 7, 9. PRINT *, A(1:10:2) ! Count from 1 to 10 by 2s: 1, 3, 5, 7, 9. ! No element past A(9) is specified.

:(zHjWlCHNc

REAL, DIMENSION(10) :: A INTEGER, DIMENSION(10,10) :: B CHARACTER(10) STRING(1:100)

� : subscript1 subscript2 : stride �

98 XL Fortran for AIX: is2<8&jU!ls9

PRINT *, A(:) ! Print all elements of array. PRINT *, A(:5) ! Print elements 1 through 5. PRINT *, A(3:) ! Print elements 3 through 10.

PRINT *, STRING(50:100) ! Print all characters in ! elements 50 through 100.

! The following statement is equivalent to A(2:10:2) = A(1:9:2) A(2::2) = A(:9:2) ! LHS = A(2), A(4), A(6), A(8), A(10) ! RHS = A(1), A(3), A(5), A(7), A(9) ! The statement assigns the odd-numbered ! elements to the even-numbered elements.

! The following statement is equivalent to PRINT *, B(1:4:3,1:7:6) PRINT *, B(:4:3,:7:6) ! Print B(1,1), B(4,1), B(1,7), B(4,7)

PRINT *, A(10:1:-1) ! Print elements in reverse order.

PRINT *, A(10:1:1) ! These two are PRINT *, A(1:10:-1) ! both zero-sized. END Y/Hk:(z

Y/Hk:(zO"is/ 1 N0tN[s0G9#=N0N(lasHNMKP~9k :(zNgxsrXj7^9#

Y/Hk:(zO"XL Fortran bNBt[s0G9#

gxsOgVI*jGJ/Fb+^$^;s#^?"M,E#7F~CF$k3Hb" j^9# INTEGER A(10), B(3), C(3) PRINT *, A( (/ 10,9,8 /) ) ! Last 3 elements in reverse order B = A( (/ 1,2,2 /) ) ! B(1) = A(1), B(2) = A(2), B(3) = A(2) also END 2 DJeN(lasH,18Mr}DY/Hk:(z,"k[s;/7gsO"?P 1 ;/7gsHFPl^9#3Nh&J;/7gsO" v djvF9F<HasHNyfN8&K~lFOJj^;s# v DATA 9F<HasHKhCFi|=7FOJj^;s# v READ 9F<HasHbG~O`\H7FHQ7FOJj^;s# m: 1. btU!$kH7FHQ5lk[s;/7gsKO"Y/Hk:(zOH(^;s# 2. Y/Hk:(zr}D[s;/7gsrBz-tH7FO9lgKO"X"7?>z

-trjA^?OFjA9k3HOG-^;s# 3. Y/Hk:(zr}D[s;/7gsO"]$s?<djvF9F<HasHN?<

2CHKOJj^;s#

h 4 O [sN50 99

! We can use the whole array VECTOR as a vector subscript for A and B INTEGER, DIMENSION(3) :: VECTOR= (/ 1,3,2 /), A, B INTEGER, DIMENSION(4) :: C = (/ 1,2,4,8 /) A(VECTOR) = B ! A(1) = B(1), A(3) = B(2), A(2) = B(3) A = B( (/ 3,2,1 /) ) ! A(1) = B(3), A(2) = B(2), A(3) = B(1) PRINT *, C(VECTOR(1:2)) ! Prints C(1), C(3) END [s;/7gs*hS5V9Hjs0NOO

5V9Hjs0NOOr}D[s;/7gsNlg"kLK*1kF(lasHO"= N[s;/7gsNP~9k(lasHNXj5l?8z9Hjs0G9# &<N[s >^?O3s]<MsH>O"?$W8zGJ1lPJj^;s# PROGRAM SUBSTRING TYPE DERIVED

CHARACTER(10) STRING(5) ! Each structure has 5 strings of 10 chars. END TYPE DERIVED TYPE (DERIVED) VAR, ARRAY(3,3) ! A variable and an array of derived type.

VAR%STRING(:)(1:3) = ,abc, ! Assign to chars 1-3 of elements 1-5. VAR%STRING(3:)(4:6) = ,123, ! Assign to chars 4-6 of elements 3-5.

ARRAY(1:3,2)%STRING(3)(5:10) = ,hello, ! Assign to chars 5-10 of the third element in ! ARRAY(1,2)%STRING, ARRAY(2,2)%STRING, and END ! ARRAY(3,2)%STRING

[s;/7gs*hS=$N3s]<MsH

[s;/7gs*hS=$N3s]<MsH,INh&K*<P<iCW7F$k+r }r9kKO" 48 Z<8NX=$N3s]<MsHYN=8KD$F}r7F*/,W ,"j^9#

[s;/7gsH7F3N`NOaKjA7?bNO"M(@k[s;/7gsN5V ;CHK9.^;s#[s>^?O section_subscript_list r}D[s>O"=$N3s ]<MsHN5V*V8'/HG"k3H,"j^9#

100 XL Fortran for AIX: is2<8&jU!ls9 struct_sect_subobj:

object_name I8?N*V8'/HN>0G9#

section_subscript_list"substring_range 95 Z<8NX[s;/7gsYGjA5lF$kbNH18G9#

comp_name I8?3s]<MsHN>0G9#

% ^?O . hZj8z#

m: . (Tj*I) hZj8zO IBM H%G9# m: 1. GeN3s]<MsHN?$WKhCF[sN?$W,h^j^9# 2. =$N3s]<MsHNlt,N_,<mJ0Nis/r}D3H,G-^9#&<

N comp_name O"<mJ0Nis/r}D section_subscript_list r}D+""k$ OLNt,,<mJ0Nis/r}?J1lPJj^;s# 3. <mJ0Nis/r}Dt,+i&&N9YFNt,GO" POINTER 0-r}C

FOJj^;s# TYPE BUILDING_T

LOGICAL RESIDENTIAL END TYPE BUILDING_T TYPE STREET_T

TYPE (BUILDING_T) ADDRESS(500) END TYPE STREET_T TYPE CITY_T

TYPE (STREET_T) STREET(100,100) END TYPE CITY_T TYPE (CITY_T) PARIS TYPE (STREET_T) S TYPE (BUILDING_T) RESTAURANT ! LHS is not an array section, no subscript triplets or vector subscripts. PARIS%STREET(10,20) = S ! None of the parts are array sections, but the entire construct ! is a section because STREET has a nonzero rank and is not

� object_name ( section_subscript_list ) �

� � % comp_name

. ( section_subscript_list ) substring_range �

h 4 O [sN50 101

! the rightmost part. PARIS%STREET%ADDRESS(100) = BUILDING_T(.TRUE.)

! STREET(50:100,10) is an array section, making the LHS an array section ! with rank=2, shape=(/51,10/). ! ADDRESS(123) must not be an array section because only one can appear ! in a reference to a structure component. PARIS%STREET(50:100,10)%ADDRESS(123)%RESIDENTIAL = .TRUE. END [s;/7gsNis/*hSAu

=$N3s]<MsHN5V*V8'/HGOJ$[s;/7gsNlg"=Nis/ O section_subscript_list bN:(zHjWlCH*hSY/Hk:(zNtG9# Au [sbN(lasHNtO":(zHjWlCHHY/Hk:(zNtH18G"=N Au[sbNF(lasHO"P~9k:(zHjWlCH^?OY/Hk:(zKh CFXj5l?gxsbN0tMNtG9#

=$N3s]<MsHN5V*V8'/HG"k[s;/7gsNlg"=Nis/H AuO"[s>^?O[s;/7gsG"k3s]<MsHNltNis/*hSAu H18G9# DIMENSION :: ARR1(10,20,100) TYPE STRUCT2_T

LOGICAL SCALAR_COMPONENT END TYPE TYPE STRUCT_T

TYPE (STRUCT2_T), DIMENSION(10,20,100) :: SECTION END TYPE

TYPE (STRUCT_T) STRUCT

! One triplet + one vector subscript, rank = 2. ! Triplet designates an extent of 10, vector subscript designates ! an extent of 3, thus shape = (/ 10,3 /). ARR1(:, (/ 1,3,4 /), 10) = 0

! One triplet, rank = 1. ! Triplet designates 5 values, thus shape = (/ 5 /). STRUCT%SECTION(1,10,1:5)%SCALAR_COMPONENT = .TRUE.

! Here SECTION is the part of the component that is an array, ! so rank = 3 and shape = (/ 10,20,100 /), the same as SECTION. STRUCT%SECTION%SCALAR_COMPONENT = .TRUE.

[s3s9Hi/?< [s3s9Hi/?<HO"Xj5l?9+i<MNgxsN3HG9#[s3s9H i/?<O"=N(lasHM,gxsbGXj5l?is/ 1 N[sr=.7^9#

102 XL Fortran for AIX: is2<8&jU!ls9 ac_value [s(lasHKMrXj9k0^?OE[ DO j9HG9# [s 3s9Hi/?<bNF ac_value O"18?$WH?U-Qia< ?<r}?J/FOJj^;s#

ac_value O!Nh&KJj^9# v 9+i<0Nlg"=NMO[s3s9Hi/?<N(lasHr

Xj7^9# v [s0Nlg"0N(lasHNMO"[s(lasHNgK"[

s3s9Hi/?<N(lasHNP~9kgxsrXj7^9# v E[ DO j9HNlg"DO =$NbGNh&K" ac_do_variable N)fNbHK ac_value gxsrA.9k?aK8+5l^9#

[s3s9Hi/?<NG<??O"ac_value_list 0NG<??H18G9#[s3s 9Hi/?<bN9YFN0,jt0G"klg"=N[s3s9Hi/?<Ojt0 KJj^9#

1 hjg-$is/N[sr=.9kKO"H_~_XtrHQ7^9# \YKD$F O" 658 Z<8NXRESHAPE (SOURCE, SHAPE, PAD, ORDER)Yr2H7F/@5 $# INTEGER, DIMENSION(5) :: A, B, C, D(2,2) A = (/ 1,2,3,4,5 /) ! Assign values to all elements in A A(3:5) = (/ 0,1,0 /) ! Assign values to some elements C = MERGE (A, B, (/ T,F,T,T,F /)) ! Construct temporary logical mask

! The array constructor produces a rank-one array, which ! is turned into a 2x2 array that can be assigned to D. D = RESHAPE( SOURCE = (/ 1,2,1,2 /), SHAPE = (/ 2,2 /) )

! Here, the constructor linearizes the elements of D in ! array-element order into a one-dimensional result. PRINT *, A( (/ D /) )

[s3s9Hi/?<NE[ DO j9H

[s3s9Hi/?<bNE[ DO k<WO"F(lasHrD9KXj9k3Hrr 1k?aK"MNj|*^?O~|*Jgxsrn.9kNKr)A^9#

k<WKhCF8.5l?MNgxs,uNlg"is/, 1 N<m&5$:[s,A .5l^9#

� (/ ac_value_list /) �

h 4 O [sN50 103 implied_do_variable

>0U-N9+i<0t^?OBtNQtG9# XL Fortran GO" implied_do_variable OBt0G9# BTT=9F<HasHGO"? $WO0tGJ1lPJj^;s#)B0 expr1 ^?O expr2 GO" implied_do_variable NMr2H7J$G/@5$#3Nk<Wh}GO" 327 Z<8NXDATAYK"kE[ DO KP9k,'H18,'K>$"E[ DO QtN?$WKpE$F"0t^?OB]Ni;rHQ7^9#

QtO"E[ DO N-zOOr}A^9,"Xj9k[s3s9Hi/?<N E[ DO NfKLNE[ DO H18>0,~CF$FOJj^;s# M = 0 PRINT *, (/ (M, M=1, 10) /) ! Array constructor implied-DO PRINT *, M ! M still 0 afterwards PRINT *, (M, M=1, 10) ! Non-array-constructor implied-DO PRINT *, M ! This one goes to 11 PRINT *, (/ ((M, M=1, 5), N=1, 3) /) ! The result is a 15-element, one-dimensional array. ! The inner loop cannot use N as its variable.

expr1"expr2"*hS expr3

0t9+i<0G9#

IBM H%

XL Fortran GO"expr1"expr2"*hS expr3 OBt0G9#

IBM H% N*j

PRINT *, (/ (I, I = 1, 3) /) ! Sequence is (1, 2, 3) PRINT *, (/ (I, I = 1, 10, 2) /) ! Sequence is (1, 3, 5, 7, 9) PRINT *, (/ (I, I+1, I+2, I = 1, 3) /) ! Sequence is (1, 2, 3, 2, 3, 4, 3, 4, 5)

PRINT *, (/ ( (I, I = 1, 3), J = 1, 3 ) /) ! Sequence is (1, 2, 3, 1, 2, 3, 1, 2, 3)

PRINT *, (/ ( (I, I = 1, J), J = 1, 3 ) /) ! Sequence is (1, 1, 2, 1, 2, 3)

PRINT *, (/2,3,(I, I+1, I = 5, 8)/)

� ( ac_value_list , implied_do_variable = expr1 , expr2 , expr3 ) �

104 XL Fortran for AIX: is2<8&jU!ls9

! Sequence is (2, 3, 5, 6, 6, 7, 7, 8, 8, 9). ! The values in the implied-DO loop before ! I=5 are calculated for each iteration of the loop.

[sK++ok0 [sO"9+i<H18o`N0*hSi;GHQG-^9# H_~_i;"djv F"^?O(lasH?Wm7<8c<O 1 D^?O#tN[sK,QG-^9#

#tN[s*ZisI,++ok0GO"F[sNP~9k(lasHrdjvF^? O>AG-kh&K"[sO18AuGJ1lPJj^;s#jAQ_*Zl<7gs Nlg"[sO[JkAuGb+^$^;s# 18Aur}D[sVKO"0g- , "j^9# 0g-N"k(sF#F#<,=|5lk3sF-9HGO"9+i<Mr HQ9k3HbG-^9#3lO"IN[sHb0g-,Hlk?a"F[s(las H,9+i<H18Mr}D3H,G-^9#

?H(P"!Nh&KJj^9# INTEGER, DIMENSION(5,5) :: A,B,C REAL, DIMENSION(10) :: X,Y ! Here are some operations on arrays A = B + C ! Add corresponding elements of both arrays. A = -B ! Assign the negative of each element of B. A = MAX(A,B,C) ! A(i,j) = MAX( A(i,j), B(i,j), C(i,j) ) X = SIN(Y) ! Calculate the sine of each element. ! These operations show how scalars are conformable with arrays A = A + 5 ! Add 5 to each element. A = 10 ! Assign 10 to each element. A = MAX(B, C, 5) ! A(i,j) = MAX( B(i,j), C(i,j), 5 ) END X"ps:

539 Z<8NX(lasH?H_~_Wm7<8c<Y 127 Z<8NXH_~_djvFY 497 Z<8NXWHEREYGO"[sbNltN(lasHKMrdjvFk}!r (7^9# 139 Z<8NXFORALL =$NY

h 4 O [sN50 105

106 XL Fortran for AIX: is2<8&jU!ls9 h 5 O 0*hSdjvF

3NOGO"0*hSdjvF9F<HasHN=."ra"*hSW;KD$Fb@ 7^9# v XO8aKY v 109 Z<8NXjt0Y v 110 Z<8NXi|=0Y v 111 Z<8NXk@0Y v 113 Z<8NXi;R*hS0Y v 122 Z<8NXH%H_~_*hSjAQ_i;Y v 123 Z<8NX0NW;Y v 127 Z<8NXH_~_djvFY v 131 Z<8NXWHERE =$NY

v 139 Z<8NXFORALL =$NY v 142 Z<8NX]$s?<NdjvFY

X"ps: v 179 Z<8NXjAQ_i;RY v 180 Z<8NXjAQ_djvFY

O8aK 0HO"G<?N2H^?OW;N3HG"*ZisI"i;R"gL+i=.5l^ 9#0rW;9kH"?$W"Au"*hSlgKhCFO?U-Qia<?<r}C ?M,8.5l^9#

*ZisI O"9+i<^?O[sN$:l+G9#i;R O"H_~_^?OjA Q_N$:l+G9#1`i;NA0O!NH*jG9#

i;R *ZisI

2 Ji;NA0O!NH*jG9#

*ZisI1 i;R *ZisI2

33G"2 DN*ZisINAuO0g-,Hil^9#l}N*ZisI,[sG" b&l},9+i<G"klg"=N9+i<O"=N[sH18A0r}D[sH7 F7ol"=N[sN9YFN(lasH,9+i<NMr}D3HKJj^9#

� Copyright IBM Corp. 1990, 2003 107 gLbN0OIlbG<?&(sF#F#<H7F7ol^9#gLrHQ7F0N@ (*rarXj9k3HbG-^9#5iK"gLrHQ7F0NeXA0r)B9k 3HbG-^9#3lKhj"0NW;~KfVMNg-5H:Yr)fG-^9#c H7F"!K 2 DN0r(7^9#

(I*J)/K I*(J/K)

3N 2 DN0O"tX*KOy7$bNG9,"W;NkLH7F[JkW;M,Pk 3Hb"j^9#

1 !R

1 !R O"Gb1cJA0N0G9#J<N$:l+KJj^9# v G<?&*V8'/H v [s3s9Hi/?< v =$N3s9Hi/?< v #Gt3s9Hi/?< v Xt2H v gLNU$?0

G<?&*V8'/HG"k 1 !RO"[j5$:[sKOG-^;s#

1 !RNc 12.3 ! Constant ,ABCDEFG,(2:3) ! Subobject of a constant VAR ! Variable name (/7.0,8.0/) ! Array constructor EMP(6,,SMITH,) ! Structure constructor SIN(X) ! Function reference (T-1) ! Expression in parentheses

?$W"Qia<?<"*hSAu 1 !RN?$W"?U-Qia<?<"*hSAuO"!Nh&Khj5l^9# v G<?&*V8'/H^?OXt2HGO"=l>lK*V8'/H^?OXt2H

N?$W"?U-Qia<?<"*hSAur,WH7^9#mNXt2HN?$ W"Qia<?<*hSAuO"=NBz-tN?$W"Qia<?<"*hSis /KhCFhj5l^9# v =$N3s9Hi/?<O9+i<G"j"=N?$WO3s9Hi/?<>N?$

WG9# v [s3s9Hi/?<O"3s9Hi/?<0NtKhCFhail?Aur}A"

=N?$W*hSQia<?<O"3s9Hi/?<0N?$W*hSQia<?< KhCFhj5l^9# v gLGOs@0O"=N0N?$W"Qia<?<"*hSAurWa7^9#

108 XL Fortran for AIX: is2<8&jU!ls9

]$s?<,]$s?<J0N>z-tKX"7?i;K 1 !RH7F~lilkl g"?<2CH,2H5l^9# 1 !RN?$W"Qia<?<"*hSAuO"?< 2CHN?$W"Qia<?<*hSAuG9#]$s?<,?<2CHHX"7F$ J$lg"=N]$s?<O"P~9k>z-t,]$s?<G"kWm7<8c<2 HbNBz-t"^?O]$s?<djvF9F<HasHbN?<2CHH7FN_ Xj5l^9#

i; [expr1] op expr2 Nlg" op ,1`0G"k+""k$O expr1 ,9+i<G "kH"=Ni;NAuO expr2 NAuHJj^9#=&GJ$lg"=NAuO expr1 NAuHJj^9#

0N?$W*hSAuO"i;R*hS0N 1 !RN?$WHAuKhCFh^j^ 9#0N?$WO"H_~_?$W^?OI8?G9#H_~_?$WN0O"kind Q ia<?<r}A"3l,8z?$WNlgKO"length Qia<?<b}A^9#

jt0 jt0 HO"Fi;,H_~_?$WG"F 1 !R,!N$:l+G"k0N3HG 9# v jt^?OjtN5V*V8'/H v F(lasH*hSFE[ DO N-&H9i$IKX7F"=N 1 !R,"jt0

^?OE[ DO QtN$:l+N0G"k[s3s9Hi/?< v 3s]<MsH,jt0G"k=$N3s]<MsH v Fz-t,jt0G"k(lasH?H_~_XtN2H v Fz-t,jt0G"kQAD=H_~_XtN2H v QAD=H_~_Xt NULL N2H v [sHqXt (ALLOCATED r|/)"tMHqXt"BIT_SIZE Xt"LEN Xt"

^?O KIND XtKP9k2H#Fz-tO"jt0G"k+"^?O=NHq7? C-,[j5lF*i:"jt0[jJ0N0KhCFbjA5lF$J$"7+b ALLOCATE 9F<HasH^?O]$s?<djvF9F<HasHKhCFbj A5lF$J$QtG"k+NIAi+G9# v gLNU$?jt0

0bN:(z^?O5V9Hjs0O9YF"jt0GJ1lPJj^;s#

jt0Nc

-48.9 name(,Pat,,,Doe,) TRIM(,ABC ,) (MOD(9,4)**3.5)

h 5 O 0*hSdjvF 109 i|=0 i|=0 Ojt0G9#jt0N,'O"i|=0Kb,Q5l^9#?@7"!N, 'KhCF)sru1k 1 !RN`\KO,Q5l^;s# v Xti;O"0tN_hN_,D=G9# v (lasH?H_~_XtN2HG-k 1 !RO"Fz-t,0t?$W^?O8

z?$WNi|=0G"k"0t?$W^?O8z?$WKJj^9# v QAD=Xt REPEAT"RESHAPE"SELECTED_INT_KIND"

SELECTED_REAL_KIND"TRANSFER"^?O TRIM N&AN$:l+ 1 DN_ r2H9k3H,G-^9#Fz-tO"i|=0GJ1lPJj^;s#!NmN H_~_Xt (*hSX"9kCjXt) rHQ9k3HbG-^9#

IBM H%

� ABS (*hS ABS" DABS"*hS QABS CjXtN_) � AIMAG"IMAG � CONJG � DIM (*hS DIM"DDIM"*hS QDIM CjXtN_) � DPROD � INT"REAL"DBLE"QEXT"CMPLX"DCMPLX"QCMPLX � MAX � MIN � MOD � NINT � SIGN � INDEX"SCAN"VERIFY (*W7gsG 3 V\Nz-t,HQD=)

IBM H% N*j

� NULL

i|=0K"18XjUjKXj5l?*V8'/HN[s-&^?O?U-Qia< ?<NHqXtKP9k2H,~CF$klg"=N?U-Qia<?<^?O[s- &r=lJ0Nt,GXj7J1lPJj^;s#0NXjt,HO"189F<Ha sHbNHqXtN8&Gb+^$^;s#

i|=0Nc

3.4**3 KIND(57438) (/,desk,,,lamp,/) ,ab,//,cd,//,ef,

110 XL Fortran for AIX: is2<8&jU!ls9 k@0 k@0O"8z9d[s-&JIN`\rXj9k?aKHQ9k)BrXj7?0G 9# k@0 O9+i<"0t")B0G9#

)B0 HO"Fi;,H_~_?$WG"F 1 !R,!Nh&J0G9# v jt^?OjtN5V*V8'/H v OPTIONAL 0-*hS INTENT(OUT) 0-N$:lb}?J$>z-tG"kQ

t""k$O=NQtN5V*V8'/H v &LVmC/bK"kQt^?O=NQtN5V*V8'/H v HQX"U1^?O[9HX"U1KhCF"/;9D=JQt^?O=NQtN5

V*V8'/H v F(lasH*hSFE[ DO N-&H9Hi$IKX7F"=N 1 !R,")B

0^?OE[ DO QtN$:l+N0G"k[s3s9Hi/?< v F3s]<MsH,)B0G"k=$N3s9Hi/?< v [sHqXt (ALLOCATED r|/)"SCHHqXt BIT_SIZE"8zHqXt

LEN"o`HqXt KIND"^?OtMHqXtKP9k2H#Fz-tO")B0 G"k+""k$O"Hq7?C-,[j5$:[sNGeN!5NeBKM87J $Qt")B0J0N0GjA5lJ$Qt"^?O ALLOCATE 9F<HasH^ ?O]$s?<djvF9F<HasHKhCFjAG-J$QtN&AN$:l+ G9# Fortran 95

v Fz-t,)B0G"k"\qGjA5lF$k=N>NH_~_XtN2H

Fortran 95 N*j

IBM H%

v 79F`HqXtKP9k2H#INz-tb)B0G9#

IBM H% N*j

v :(z0^?O5V9Hjs00O9YF)B0G9# v k@XtKP9k2H#INz-tb)B0G9#

Fortran 95

k@Xt O"k@0bGHQ9k3H,G-^9#XtO"H_~_"bt"^?O9 F<HasHXtGJ$chJXtG"klg"k@XtG9#k@XtO">Wm7

h 5 O 0*hSdjvF 111

<8c<Nz-tr}D3HOG-:"F"*K9k3HbG-^;s#

Fortran 95 N*j

1lN-zOO1LbN0sNk@"-zOO1LKP7F=_-zJE[N~O, '""k$O[9HX"U1dHQX"U1KhCFXj5lF$kbN,"klg O"k@0bNQtO"?$WH?U-Qia<?<r}?J1lPJj^;s#k@ 0bNQt,E[?Xj,'KhCF?Xj5lklg"e3N?$Wk@9F<Ha sHK=NQt,=olkH-OoK"E[?$W*hS?U-Qia<?<rN'7 J1lPJj^;s#

1lNk@t,KXj5l?(sF#F#<N[s-&^?O?U-Qia<?<KX 9kHqXtXN2H,k@0K^^lklg"?U-Qia<?<^?O[s-& r"0Nt,GXj7J1lPJj^;s#k@0,"18k@t,GXj5l?[s N(lasHNMKP9k2Hr^`lg"=N[s-&O"=lhj0Nk@GXj 7J1lPJj^;s#0Nk@HO"189F<HasHbNHqXtN8&Gb+ ^$^;s#

k@0Nc

LBOUND(C,2)+6 ! C is an assumed-shape dummy array ABS(I)*J ! I and J are scalar integer variables 276/NN(4) ! NN is accessible through host association

Fortran 95

J<NcO"f<6<jANXt fact r"[sMNXtkLNQtbNk@0GHQ 9k}!KD$F(7F$^9# MODULE MOD CONTAINS

INTEGER PURE FUNCTION FACT(N) INTEGER, INTENT(IN) :: N ... END FUNCTION FACT END MODULE MOD

PROGRAM P

PRINT *, PERMUTE(,ABCD,) CONTAINS FUNCTION PERMUTE(ARG)

USE MOD CHARACTER(*), INTENT(IN) :: ARG ... CHARACTER(LEN(ARG)) :: PERMUTE(FACT(LEN(ARG))) ... END FUNCTION PERMUTE END PROGRAM P

112 XL Fortran for AIX: is2<8&jU!ls9

Fortran 95 N*j

i;R*hS0 3N`GO"G.+iGg^GN>A%hgLK7?,CF0NlYkr=7F$^ 9# lL0 lL0NA0 (general_expr) O!NH*jG9#

defined_binary_op jAQ_ 2 Ji;RG9# 122 Z<8NXH%H_~_*hSjAQ _i;Yr2H7F/@5$#

expr !KjA9k 4 o`N0N&AN$:l+G9#

4 o`NH_~_0HO";Q0"8z0"X80"@}0G9# ;Q0 ;Q0 (arith_expr) rW;9kH"tM,@il^9# arith_expr NA0O!NH*j G9#

arith_term NA0O!NH*jG9#

� general_expr defined_binary_op expr �

� arith_term + arith_expr - �

� arith_term / * arith_factor �

h 5 O 0*hSdjvF 113 arith_factor NA0O!NH*jG9#

arith_primary O;Q?$WN 1 !RG9#

!N=O"HQD=J;Qi;RH";Q0bGNFi;RNi;%hgLr(7F$ ^9# ;Qi;R U# %hgL

** Xt 1 V\ * h; 2 V\ / |; 2 V\ + C;^?O1y 3 V\ - :;^?O]j 3 V\

XL Fortran GO"2 DJeNC;i;R,^^lF$k;Q0NF`O"8+i&K~ +CFW;5l^9#?H(P"2+3+4 O"Wm;C5<,"tX*K1yGgL,5 7$LN}!G3N0rraG-?H7Fb"(2+3)+4 Nh&KW;5l^9#

2 DJeNh;i;R^?O|;i;R,^^lF$kF`rW;9klg"xtO8 +i&K~+CFW;5l^9# ?H(P"2*3*4 O (2*3)*4 Nh&KW;5l^ 9# 2 DJeNXti;Rr^sG$kxt,W;5lklg"1 !RO&+i8K~+C FW;5l^9#?H(P"2**3**4 O 2**(3**4) Nh&KW;5l^9# (+jV7 KJj^9,"tX*K1yG"kh&KJj^9#)

XL Fortran i;%hgLN[Jki;R, 2 DJe^^lF$k;Q0rW;9kl g"i;RN%hgLG"W;Ngx,hail^9#?H(P"0 -A**3 Nlg"X ti;R (**) N},]ji;R (-) hjb%hgL,b/Jj^9#7?,CF"X ti;RN*ZisIO"]ji;RN*ZisIH7FHQ5lk0rA.9k?a Kkg5l^9#9JoA"-A**3 O -(A**3) H18h&KW;5l^9#

A**-B ^?O A*-B Nh&K"0NfG;Qi;Rr 2 D31k3HOG-J$3HK mU7F/@5$#?@7"A**(-B) d A*(-B) H$&0rHQ9k3HOG-^9#

0G"0tKhk0tN|;rXj7F$klg"=NkLO"<mKa$0tK]a il^9#?H(P"(-7)/3 O"-2 NMr}A^9#

� arith_primary ** arith_factor �

114 XL Fortran for AIX: is2<8&jU!ls9

IBM H%

b0.t@0NW;~K/87@kc0roN\YKD$FO"Vf<6<:&,$ IWNXb0.t@i;c0N!PHHiCWYr2H7F/@5$#

IBM H% N*j

;Q0Nc

;Q0 gLU-N1y0 -b**2/2.0 -((b**2)/2.0) i**j**2 i**(j**2) a/b**2 - c (a/(b**2)) - c

;Q0NG<?? 1yi;R*hS]ji;RO 1 DN*ZisIKP7FN_i;rT&?a"i;k LNMN?$WO"*ZisIN?$WH18KJj^9#

!N=O";Qi;R, 1 PN*ZisIKP7Fi;rTC?lgK@ilk?$W r(7?bNG9#

=-!: T(param)#33G T OG<?? (I: 0t" R: Bt"X: #Gt)"param O kind ?U-Qia<?<G9#

= 3. 2 J;Qi;RNkL?$W h 2 *ZisI h 1 *ZisI I(1) I(2) I(4) I(8) R(4) R(8) R(16) X(4) X(8) X(16) I(1) I(1) I(2) I(4) I(8) R(4) R(8) R(16) X(4) X(8) X(16) I(2) I(2) I(2) I(4) I(8) R(4) R(8) R(16) X(4) X(8) X(16) I(4) I(4) I(4) I(4) I(8) R(4) R(8) R(16) X(4) X(8) X(16) I(8) I(8) I(8) I(8) I(8) R(4) R(8) R(16) X(4) X(8) X(16) R(4) R(4) R(4) R(4) R(4) R(4) R(8) R(16) X(4) X(8) X(16) R(8) R(8) R(8) R(8) R(8) R(8) R(8) R(16) X(8) X(8) X(16) R(16) R(16) R(16) R(16) R(16) R(16) R(16) R(16) X(16) X(16) X(16) X(4) X(4) X(4) X(4) X(4) X(4) X(8) X(16) X(4) X(8) X(16) X(8) X(8) X(8) X(8) X(8) X(8) X(8) X(16) X(8) X(8) X(16) X(16) X(16) X(16) X(16) X(16) X(16) X(16) X(16) X(16) X(16) X(16)

h 5 O 0*hSdjvF 115

IBM H% m: 1. -qfloat=rndsngl rXj7J$H"XL Fortran GO" REAL(4) Ni;O"

REAL(8) Nbt:YrHQ7FBT5l^9# -qfloat=rndsngl rXj9kH" XL Fortran GO REAL(4) Ni;O REAL(4) Nbt:YrHQ7FBT5l^ 9#3Ni;NBTr$59k}!N\YKD$FO"Vf<6<:&,$IWN Xb0.t@i;c0N!PHHiCWYr2H7F/@5$# REAL(16) MO" Gba$MK]aFHQ7J1lPJj^;s#]ab<IO"5VWm0i`NG iHGeGN_Q9,D=G9#3lr5VWm0i`NFSP7fKQ99k3H OG-^;s#5VWm0i`bGQ97?lgO"FSP7k<AsK)f,ak 0K"|57J1lPJj^;s# 2. XL Fortran O" INTEGER(4) N;QrHQ7F0tNi;rT$^9#^?"G<

?`\N95, 8 P$HNlgO" INTEGER(8) N;QrHQ7F0tNi;r T$^9# INTEGER(1) ^?O INTEGER(2) G<??r,WH9k3sF-9H NfGfVkLrHQ9kH"=NkLO,WK~8FQ95l^9#

INTEGER(2) I2_1, I2_2, I2_RESULT INTEGER(4) I4 I2_1 = 32767 ! Maximum I(2) I2_2 = 32767 ! Maximum I(2) I4 = I2_1 + I2_2 PRINT *, "I4=", I4 ! Prints "I4=65534"

I2_RESULT = I2_1 + I2_2 ! Assignment to I(2) variable I4 = I2_RESULT ! and then assigned to an I(4) PRINT *, "I4=", I4 ! Prints "I4=-2" END IBM H% N*j

8z 8z0rW;9kH"8z?$WNkL,@il^9# char_expr NA0O!NH*j G9#

char_primary O"8z?$WN 1 !RG9#8z0NfN 1 !RO9YF"18 kind ?U-Qia<?<r}A^9#3lO"kLN kind ?U-Qia<?<Gb"j^ 9# 8zi;RH7FO"// 7+J/"3lO"kr=7^9#

� char_expr // char_primary �

116 XL Fortran for AIX: is2<8&jU!ls9

1 DJeN"ki;R,^^lF$k8z0Nlg"1 !R,DJ2ilF"1 DN9 Hjs0KJj^9#9Hjs0N95O"D9N 1 !RN95NBKy7/Jj^ 9#?H(P" ,AB,//,CD,//,EF, O"6 8zN9Hjs0 ,ABCDEF, H>A5l^ 9# 8z0KgLrU1Fb"kLNMOQoj^;s#

Q57?95N8z9Hjs0,J<NbNNk@KHQ5l?lg"95,gLbN "9?j9/KhCFk@5l? (Q57?95r(7^9) *ZisIN"kr8z 0K~lk3H,G-^9# v FUNCTION 9F<HasH"SUBROUTINE 9F<HasH"^?O ENTRY 9F

<HasHGXj5l?>z-t#>z-tN95O"FSP7fKX"7?BztN95r[j7^9# v >0U-jt#3lOjtNMN95rHj^9# v 0tXtNkLN95#FSP7&NOOXj1tO""9?j9/GXt>rk@

9k3HOG-^;s#FSP7~KO"XtkLN95O"3NjA5l?95r [j7^9#

8z0Nc

CHARACTER(7) FIRSTNAME,LASTNAME FIRSTNAME=,Martha, LASTNAME=,Edwards, PRINT *, LASTNAME//,, ,//FIRSTNAME ! Output:,Edwards, Martha, END X80 X80 (rel_expr) rXjG-kNO"@}0Nf@1G9#X80O";QX80^? O8zX80G9#

;QX80 ;QX80O"2 DN;Q0NMrfS7^9#0NA0O!NH*jG9#

arith_expr1 H arith_expr2 ;Q0G9##Gt?$WN0GXjG-kNO" relational_operator , .EQ.".NE."<>"=="^?O /= NlgN_G 9# relational_operator !N$:l+G9#

X8i;R U# .LT. ^?O < hj.

� arith_expr1 relational_operator arith_expr2 �

h 5 O 0*hSdjvF 117

X8i;R U# .LE. ^?O <= J< .EQ. ^?O == y7$ .NE. ^?O *<> ^?O /= y7/J$ .GT. ^?O > hjg .GE. ^?O >= Je

m: * XL Fortran fSi;R#

i;RGXj5l?X8r*ZisINFM,~-9klg"=Ni;X80N@}M O".true. G"kHra5l^9#Xj5l?X8r*ZisINM,~-7F$J$ lgKO"0N@}MO".false. KJj^9#

0N?$W^?O kind ?U-Qia<?<,[Jklg"=N0NMOW;N0K= N0 (arith_expr1 + arith_expr2) N?$W*hS kind ?U-Qia<?<KQ95 l^9#

;QX80Nc:

IF (NODAYS .GT. 365) YEARTYPE = ,leapyear,

8zX80 8zX80O"2 DN8z0NMrfS7^9#0NA0O!NH*jG9#

char_expr1 H char_expr2 =l>l8z0G9#

relational_operator 117 Z<8NX;QX80YGb@7?X8i;RG9#

INh&JX8i;RNlgGb"8zX80NraKO"HggxrHQ7^9#H ggxNc$Mr}D8z0N},"b$Mr}D8z0hjb.5$H+J5l^ 9#8z0GNW;O"1 YK 1 8z:D"8+i&K~+CFTol^9#H_~_ Xt (LGE"LLT"*hS LLT) rHQ7F" ASCII 3<IKhkHggxGXj5l ?8z9Hjs0rfS9k3HbG-^9#INh&JX8i;RNlgGb"*Z isIN95,y7/J1lP;$}N*ZisIN&&KVis/,IC5l^9# char_expr1 *hS char_expr2 N95,>}Hb<mNlg"3liOy7$H+J5 l^9#

� char_expr1 relational_operator char_expr2 �

118 XL Fortran for AIX: is2<8&jU!ls9

IBM H%

char_expr1 *hS char_expr2 , XL Fortran N^kAP$H8z (MBCS) NlgG b"ASCII 3<IKhkHggx,HQ5l^9#

IBM H% N*j

8zX80Nc:

IF (CHARIN .GT. ,0, .AND. CHARIN .LE. ,9,) CHAR_TYPE = ,digit, @} @}0 (logical_expr) rW;9kH"@}?$WNkL,@il^9#@}0NA0O !NH*jG9#

logical_disjunct NA0O"!NH*jG9#

logical_term NA0O"!NH*jG9#

logical_factor NA0O"!NH*jG9#

logical_primary O@}?$WN 1 !RG9#

rel_expr OX80G9#

� logical_expr .EQV. .NEQV. (1) .XOR.

logical_disjunct �

m: 1 XL Fortran @}i;R (logical operator)

� logical_disjunct .OR.

logical_term �

� logical_term .AND.

logical_factor �

� logical_primary .NOT. rel_expr �

h 5 O 0*hSdjvF 119

@}i;RKO"!NbN,"j^9#

@}i;R U# %hgL

.NOT. @}]j 1 V\ (GeL) .AND. @}Q 2 V\ .OR. qg*@}B 3 V\ .XOR. (m * r2H#) S>*@}B 4 V\ (G<L) (m * r2 H#) .EQV. @}yA 4 V\ (G<L) .NEQV. @}syA 4 V\ (G<L)

m: * XL Fortran @}i;R#

IBM H%

.XOR. i;RO"-qxlf77=intxor 3sQ$i<&*W7gsrXj7?lgKN_"H _~_i;RH7F7ol^9# (\YKD$FO"Vf<6<:&,$IWN X-qxlf77 *W7gsYr2H7F/@5$#) =lJ0NlgO"jAQ_i;RH7 F7ol^9# .XOR. rH_~_i;RH7F7&lg"mN$s?<U'<9Kh j".XOR. rH%9k3HbG-^9#

IBM H% N*j

%hgLN[Jk 2 DJeNi;R,^^lF$k@}0rW;9klg"i;RN% hgLKhCFW;Ngx,hail^9#?H(P"A.OR.B.AND.C H$&0O" A.OR.(B.AND.C) Nh&KW;5l^9#

@}0NM x1 *hS x2 ,@}MG"kH>j7?lg"!N=rHCF@}0NMrha^9#

x1 .NOT. x1 ? 6 6 ?

x1 x2 .AND. .OR. .XOR. .EQV. .NEQV. 6 6 6 6 6 ? 6 6 ? 6 ? ? 6 ? ? 6 6 ? ? 6 ? ? ? ? ? 6 ? 6

120 XL Fortran for AIX: is2<8&jU!ls9

@}0NMraakH-",:7b04N,W;5lJ/Fbh$lg,"j^9#! Nh&J@}0rM(F_F/@5$# (LFCT ,@}?$WNXtG"kH7^9#) A .LT. B .OR. LFCT(Z)

A , B hj.5$lgO"Xt2H,W;5lJ/Fb"3N0,?G"k3H,o+ j^9#

XL Fortran O"n , kind ?U-Qia<?<G"k LOGICAL(n) ^?O INTEGER(n) NkLKP7F"@}0rW;7^9# n NMOF*ZisIN kind Q ia<?<KhCF[Jj^9#

1`@}i;R .NOT. Nlg"GU)kHGO"n O kind ?U-Qia<?<KhC F[Jj^9#?H(P"*ZisI, LOGICAL(2) NH-"kLb LOGICAL(2) K Jj^9#

!N=K1`i;NkLN?$Wr(7^9#

*ZisI 1`i;NkL * BYTE INTEGER(1) * LOGICAL(1) LOGICAL(1) LOGICAL(2) LOGICAL(2) LOGICAL(4) LOGICAL(4) LOGICAL(8) LOGICAL(8) * ?$WJ7 GU)kHN0t *

m: * XL Fortran bN1l`nNkLN?$W

2 DN*ZisIN95,18G"klgO"n O=N95KJj^9#

IBM H%

[Jk kind Qia<?<r}D*ZisI,Xj5l? 2 J@}i;Nlg"0N kind ?U-Qia<?<O 2 DN*ZisIN&AN9$}H18KJj^9#?H (P"1 DN*ZisI, LOGICAL(4) G"b&l}, LOGICAL(2) NH-"kLO LOGICAL(4) KJj^9#

IBM H% N*j

!N=K 2 Ji;NkLN?$Wr(7^9#

h 5 O 0*hSdjvF 121

= 4. 2 J@}0NkLN?$W h 2 *ZisI h 1 *ZisI *BYTE LOGICAL(1) LOGICAL(2) LOGICAL(4) LOGICAL(8) *?$WJ7 *BYTE *INTEGER(1) *LOGICAL(1) *LOGICAL(2) *LOGICAL(4) *LOGICAL(8) *INTEGER(1) LOGICAL(1) LOGICAL(1) LOGICAL(1) LOGICAL(2) LOGICAL(4) LOGICAL(8) LOGICAL(1) LOGICAL(2) LOGICAL(2) LOGICAL(2) LOGICAL(2) LOGICAL(4) LOGICAL(8) LOGICAL(2) LOGICAL(4) LOGICAL(4) LOGICAL(4) LOGICAL(4) LOGICAL(4) LOGICAL(8) LOGICAL(4) LOGICAL(8) LOGICAL(8) LOGICAL(8) LOGICAL(8) LOGICAL(8) LOGICAL(8) LOGICAL(8) *?$WJ7 *INTEGER(1) *LOGICAL(1) *LOGICAL(2) *LOGICAL(4) *LOGICAL(8) *GU)kH N0t

m: * XL Fortran bN 2 J@}0NkLN?$W

0NkL,GU)kHN0tH7F7ol"=NM,GU)kH0tNMNOObG= =G-J$lg"jtO==D=JAK5l^9#

1 !R

1 !RNA0O"!NH*jG9#

defined_unary_op jAQ_N1`i;RG9# XH%H_~_*hSjAQ_i;Yr 2H7F/@5$#

H%H_~_*hSjAQ_i; jAQ_i;O"jAQ_1`i;^?OjAQ_ 2 Ji;N$:l+G9#3lO" Xt*hSmN$s?<U'<9&VmC/KhCFjA5l^9 ( 172 Z<8NX$ s?<U'<9&VmC/Yr2H7F/@5$)# jAQ_i;O"H_~_i;G O"j^;s,"H_~_i;RrjAQ_i;KH%9k3HOG-^9#?H( P"C;NH_~_ 2 Ji;R (+) NU#rH%9k3HKhCF"I8?N 2 DN *V8'/HrC;9k3H,G-^9#H%H_~_i;R,?$WJ7N*Zis Ir}CF$klg"=Ni;OH_~_H7F>A5l^9#

H%5lk1`H_~_i;N*ZisIO"H_~_i;RGWa5lk?$Wr} D3HOG-^;s#H%5lk 2 JH_~_i;RN*ZisIN$:l+"^?O =N>}O"H_~_i;RG,WH5lk?$W*hSis/r}D3HOG-^; s#

� primary

defined_unary_op �

122 XL Fortran for AIX: is2<8&jU!ls9 jAQ_i;NjAQ_i;RO"mN$s?<U'<9NfGjA5lJ1lPJj ^;s#

jAQ_i;RO"H%5l?H_~_i;RG"j"!NA0r}A^9#

jAQ_i;RN8ztO"31 8z^GGJ1lPJj^;s#^?"jAQ_i;R O"H_~_i;R^?O@}jFikjtH18G"CFOJj^;s#

$s?<U'<9&VmC/bNi;RNjA*hSH%}!N\YKD$FO" 176 Z<8NXmN$s?<U'<9&VmC/Yr2H7F/@5$#

0NW;

i;RN%hgL

0KO"#tNo`Ni;Rr^ak3H,G-^9#=Nlg"0O"!Nh&Ji ;RN%hgLK>CF"8+i&K~+CFW;5l^9# 1. jAQ_1`i;R 2. ;Qi;R 3. 8zi;R 4. X8i;R 5. @}i;R 6. jAQ_ 2 Ji;R

?H(P"!Nh&J@}0,"kH7^9# L .OR. A + B .GE. C

33G"L ,@}?$WG A"B" C ,Bt?$W@H9kH"=N0OJ<N@}0 H18h&KW;5l^9# L .OR. ((A + B) .GE. C)

� �. letter . (1) _ (2) $

�

m: 1 XL Fortran jAQ_i;R

2 XL Fortran jAQ_i;R

h 5 O 0*hSdjvF 123

H%H_~_i;RO"=N%hgLr]}7^9#D^ji;RO"jAQ_1`i ;R^?OjAQ_ 2 Ji;RKOJj^;s#

ra,'NWs i;RrHC? 1 !RO"!NgxGH_go5l^9# 1. gLrHQ9k 2. i;RN%hgL 3. xtbNXtr&+i8K~+CFra9k 4. `bNh;*hS|;r8+i&K~+CFra9k 5. ;Q0bNC;*hS:;r8+i&K~+CFra9k 6. 8z0bN"kr8+i&K~+CFra9k 7. @}`bN@}Qr8+i&K~+CFra9k 8. @}BbN@}Br8+i&K~+CFra9k 9. @}0bN@}yAr8+i&K~+CFra9k

0NW; ;Q0"8z0"X80"@}0O"!N,'K>CFW;5l^9# v Qt^?OXtO"=NHQ~KjA7F*/,W,"j^9#0t*ZisIO"

9F<HasH&iYkMGOJ/"0tMGjA7F/@5$#8zG<?&*V 8'/HbG2H5lk8z^?O"[sd[s;/7gsbG2H5lk[s(l asHO"9YF2HBT~KjA7^9#=$NN9YFN3s]<MsHr"= $N,2H5lkH-KjA9k,W,"j^9#]$s?<O"jAQ_?<2C HHX"7^9# [s(lasHN2H"[s;/7gsN2H"*hS:(zN2HrBT9kK O"=N;/7gs:(z"*hS5V9Hjs00NW;,,WHJj^9#[s (lasH:(z";/7gs:(z"5V9Hjs00NW;d"[s3s9Hi /?<NE[ DO N-&*hS9Hi$IOFAru1k3HO"j^;s#^ ?"[sr^sG$k0N?$WKbFA7^;s# 105 Z<8NX[sK++o k0Yr2H7F/@5$#W;kLNM,BTD=Wm0i`bGtX*KjA5 lF$J$jt0ti;^?Ob0.t@i;OHQG-^;s#3Nh&J0,j tJ0NbNGBT5l?lg"0OBT~K!P5l^9# (?H(P"<m| ;"^?O<mMN 1 !RKP9k<mM^?OitMN_hi;)#^?O"it N 1 !RKP7FBtlYkGN_hi;rT&3HbG-^;s# v 9F<HasHbGXtrFSP7?lg"=l,Xt2HN"k9F<HasHb

N>N(sF#F#<NW;KFAr?(?j"=Nh&JW;KhCFFAru1 kh&J3H,"CFOJj^;s#"k0NM,?NlgK"@} IF 9F<Ha sH^?O WHERE 9F<HasHN0NfGXt2HrFSP9H"BT5lk 9F<HasHbN(sF#F#<KFAr?(klg,"j^9#Xt2HKhC FXtNBz-t,jA^?O$jAK5lklg"=Nz-t^?OX"9k(s F#F#<r189F<HasHbN>NljKXj7FOJj^;s#!Kcr( 7^9#

124 XL Fortran for AIX: is2<8&jU!ls9

A(I) = FUNC1(I) Y = FUNC2(X) + X

e-Nh&J9F<HasHO"FUNC1 N2HKhCF I ,jA5lklg"^? O FUNC2 N2HKhCF X ,jA5lklgKOHQG-^;s#

XtNBz-tNW;O"=NXt2Hr^sG$k0NG<??KhCFFAru 1k3HO"j^;s#^?"Xt2Hr^sG$k0NG<??O"XtNBztNW;KhCFFAru1k3HO"j^;s# v 9F<HasHXt2HNz-tr=N2HNW;KhCFQ(k3HOG-^; s# IBM H%

3sQ$i<&*W7gsNfKOG*kLNG<??KFAr?(kbNb"j^ 9# v -qintlog 3sQ$i<&*W7gsrHQ9kH"0*hS9F<HasHbG0t

H@}Mr._5;k3H,G-^9#=NW;kLNG<??*hS kind ?U- Qia<?<O"X89k*ZisIHi;RKhCF[Jj^9#lL*KO"J <Nh&KJj^9# � @}1`i;R (.NOT.) *hS;Q1`i;R (+"-) Nlg

*ZisING<?? 1`i;NkLNG<??

BYTE INTEGER(1) INTEGER(n) INTEGER(n) LOGICAL(n) LOGICAL(n) ?$WJ7 GU)kHN0t

3NlgN n O"kind ?U-Qia<?<r=7^9# n O" -qintlog ,*s NlgGb"@}jtHV9G-^;s#^?" -qctyplss ,*sNlgGb" 8zjtHV9G-^;s#5iK n r?$WJ7jtK9k3HbG-^; s#INTEGER *hS LOGICAL G<??Nlg"kLN95O*ZisIN kind ?U-Qia<?<N95H18KJj^9# � 2 J@}i;R (.AND." .OR." .XOR." .EQV." .NEQV.) *hS;Q 2 Ji

;R (**" *" /" +" -) KX7F"!N=KkLNG<??No`r^HaF" j^9#

h 2 *ZisI h 1 *ZisI BYTE INTEGER(y) LOGICAL(y) ?$WJ7 BYTE INTEGER(1) INTEGER(y) LOGICAL(y) INTEGER(1) INTEGER(x) INTEGER(x) INTEGER(z) INTEGER(z) INTEGER(x) LOGICAL(x) LOGICAL(x) INTEGER(z) LOGICAL(z) LOGICAL(x)

h 5 O 0*hSdjvF 125 h 2 *ZisI h 1 *ZisI BYTE INTEGER(y) LOGICAL(y) ?$WJ7 ?$WJ7 INTEGER(1) INTEGER(y) LOGICAL(y) GU)kHN0t

m: z O"kLN kind ?U-Qia<?<G"j"z O"x H y N&ANg-

$}Ky7/Jj^9#?H(P"LOGICAL(4) ?$WN*ZisI*hS INTEGER(2) ?$WN*ZisIr}D@}0NkL?$WO"INTEGER(4) KJj^9#

2 J@}i;R (.AND." .OR." .XOR." .EQV." .NEQV.)Nlg"0t?$W N*ZisIH@}?$WN*ZisIV"^?O 2 DN0t?$WN*Zis IVN@}i;NkLO"0t?$WKJj^9# kLN kind ?U-Qia< ?<O"2 DN*ZisIN&AN9$}N95KJj^9# 2 DN*ZisI NQia<?<,18G"klg"kLN kind Qia<?<O"=N kind Qi a<?<KJj^9# v -qlog4 3sQ$i<&*W7gsrHQ7"GU)kHN0t5$:,

INTEGER(4) NlgO"@}i;N@}kLO"e-N=K(9 LOGICAL(n) GJ /"?$W LOGICAL(4) KJj^9# -qlog4 *W7gsrXj7"GU)kHN 0t5$:, INTEGER(4) GJ$lgO"=NkLOe-N=KXj7?bNH1 8KJj^9# v -qctyplss 3sQ$i<&*W7gsrXj9kH"XL Fortran O"8zjt0r[

lj9jtH7F7$^9#*ZisIN$:l+l}^?O>},8zjt0G" klgO"=NkLNG<??H95O"8zjt0,[lj9jtG"klgH1 8KJj^9#kLNG<??H95KD$FO"0-N=NX?$WJ7YNTr 2H7F/@5$#

3sQ$i<&*W7gsNbFKD$FO"Vf<6<:&,$IWNXXL Fortran 3sQ$i<&*W7gsKX9k2Hv`Yr2H7F/@5$#

IBM H% N*j

BYTE G<?&*V8'/HNHQ!

IBM H%

BYTE ?$WNG<?&*V8'/HO" LOGICAL(1)"CHARACTER(1)"^?O INTEGER(1) G<?&*V8'/H,HQG-kH3mG"lPI3GbHQ9k3H ,G-^9#

126 XL Fortran for AIX: is2<8&jU!ls9

BYTE G<?&*V8'/HNG<??O"=lrHQ9k3sF-9HKhCFh^ j^9# XL Fortran O"HQ0KOQ9rT$^;s#?H(P">0U-jtN? $WO"GiKdjvFil?MKhCFGOJ/"HQ9k3HKhCFh^j^ 9# v BYTE G<?&*V8'/HN 2 JN;Qi;R"@}i;R"X8i;RN*Z

isIH7FHQ9kH"G<?&*V8'/HNG<??O!Nh&KJj^9# � =N>N*ZisI,;Q"BYTE"^?O?$WJ7jtNlg"INTEGER(1) � =N>N*ZisI,@}jtNlg"LOGICAL(1) � =N>N*ZisI,8zjtNlg"CHARACTER(1) v BYTE G<?&*V8'/Hr"ki;RN*ZisIH7FHQ9kH"G<?&

*V8'/HNG<??O"CHARACTER(1) KJj^9# v BYTE G<?&*V8'/Hr@($s?<U'<9rHQ9kWm7<8c<KP

9kBz-tH7FHQ9kH"G<?&*V8'/HNG<??OP~9k>ztN?$WKJj^9# � INTEGER(1) >z-tNlg"INTEGER(1) � LOGICAL(1) >z-tNlg"LOGICAL(1) � CHARACTER(1) >z-tNlg"CHARACTER(1) v BYTE G<?&*V8'/Hr"E[$s?<U'<9rHQ9k0t5VWm0i

`KP9kBz-t (2HKhCFO5lF$k) H7FHQ9kH"=NG<?& *V8'/HO"1 P$HN95KJj"G<??O[j5l^;s# v BYTE G<?&*V8'/HrM (%VAL) KhCFO5lkBz-tH7FHQ9

kH"G<?&*V8'/HNG<??O"INTEGER(1) KJj^9# v BYTE G<?&*V8'/Hr";Q"@}"^?O8zN$:l+NCjNG<?

?r,WH9k3sF-9HNfGHQ9kH"=NG<?&*V8'/HNG<? ?O"=l>l INTEGER(1)"LOGICAL(1)"^?O CHARACTER(1) KJj^9# v BYTE ?$WN]$s?<r"8z?$WN?<2CHKX"5;k3HOG-^;

s#^?"8z?$WN]$s?<r BYTE ?$WN?<2CHKX"5;k3H bG-^;s# v BYTE G<?&*V8'/Hr=N>N3sF-9HNfGHQ9klg"G<?&

*V8'/HNG<??O"INTEGER(1) KJj^9#

IBM H% N*j

H_~_djvF djvF9F<HasHO"0NW;kLKpE$F"QtrjA^?OFjA9kB TD=9F<HasHG9#

jAQ_NdjvFO"H_~_GOJ/"5Vk<As*hS$s?<U'<9&V mC/KhCFjA5l^9# 180 Z<8NXjAQ_djvFYr2H7F/@5 $# h 5 O 0*hSdjvF 127

H_~_djvFNlL*JA0O"!NH*jG9#

variable H expression NAuO"0g-,HlF$J1lPJj^;s# expression , [sG"lP"variable b[sGJ1lPJj^;s ( 105 Z<8NX[sK++ok 0Yr2H7F/@5$)# expression ,9+i<G variable ,[sNlg"=N expression O"9YFN[s(lasH, expression N9+i<MH18Mr}D variable H18AuN[sH7F7ol^9# variable OV?P 1W[s;/7gsK 7FOJj^;s (\YO 99 Z<8NXY/Hk:(zYr2H7F/@5$)#^ ?"variable b expression b"[j5$:[sKOG-^;s# variable H expression N?$WO"!K(9h&K0g-,HlF$J1lPJj^;s#

variable N?$W expression N?$W tM tM @} @} 8z 8z I8? I8? (variable H1M)

tMdjvF9F<HasHGO"variable *hS expression G"[JktM?$WH [Jk kind ?U-Qia<?<rXjG-^9#@}djvF9F<HasHNl g"kind ?U-Qia<?<O[JCFb+^$^;s#8zdjvF9F<HasH Nlg"length ?U-Qia<?<O[JCFb+^$^;s#

8zQt,8z0hjb9$lg"=N8z0O"8zQtH95,y7/Jk^G" Vis/KhCF&&}~KH%5l^9#8zQt,8z0hj;$lg"=N8z 0O"8zQtH95,8zQtN95KLV9kh&K"8z0N&&,ZjNFi l^9#

variable ,]$s?<G"klg"=N variable O"expression H0g-,Hl??$ W"?U-Qia<?<"*hSAur}DjAD=J?<2CHKX"5;J1lP Jj^;s#=3G"expression NMO"variable KX"7??<2CHKdjvFi l^9#

variable *hS expression N>}K"variable NINt,KP9k2Hb^ak3H, G-^9#

djvF9F<HasHKhCF"expression *hSdjvF0N variable bN9YF N0NW;",WK~8F variable N?$Wd?U-Qia<?<KP9k expression NQ9"*hSkLMKhk variable NjA,Tol^9#95,<mN8z*V8' /H^?O5$:,<mN[sNlg"variable KP7FMOdjvFil^;s#

� variable = expression �

128 XL Fortran for AIX: is2<8&jU!ls9

I8?N*V8'/HKP7F"/;9D=JjAQ_djvF,J$lg"=NI8 ?djvF9F<HasHO"H_~_djvF9F<HasHKJj^9#I8?N 0O"QtH18I8?GJ1lPJj^;s# (2 DN=$N,18I8?N=$N G"k+I&+r=L9k,'KD$FO" 47 Z<8NXI8?N?$WNha}Yr 2H7F/@5$#) 0NF3s]<MsH,P~9kQtN3s]<MsHKdjv FilF$k+Nh&K"djvF (^?O]$s?<NdjvF) ,Tol^9#] $s?<NdjvFO"]$s?<N3s]<MsHKP7FBT5l"H_~_dj vFO"]$s?<J0N djvFD=GJ$3s]<MsHKP7FBT5l^9# djvFD=J3s]<MsHNlgO"J<N`nNgx,,Q5l^9# 1. variable N3s]<MsH,=_dj6jQ_NlgO"dj6j,r|5l^9# 2. expression N3s]<MsH,=_dj6jQ_NlgO"P~9k variable N3

s]<MsH," expression N3s]<MsHH18?$W*hS?U-Qia< ?<rHQ7Fdj6il^9#=l,[sG"klgKO"18-&Gdj6il ^9# =l+i"expression N3s]<MsHNM,"H_~_djvFrHQ7F"P~ 9k variable N3s]<MsHKdjvFil^9#

variable ,5V*V8'/HG"klg"djvFO"jAu7d*V8'/HN>N t,NMKFA7^;s#

;QQ9

tMH_~_djvFNlg"expression NMO"J<N=KXj7?h&K"variable N?$W*hS kind ?U-Qia<?<KQ95lk3H,"j^9#

variable N?$W djvFilkM 0t INT(expression,KIND=KIND(variable)) Bt REAL(expression,KIND=KIND(variable)) #Gt CMPLX(expression,KIND=KIND(variable))

IBM H%

m: G<?&*V8'/H INTEGER(1)"INTEGER(2)"*hS INTEGER(4) N0ti

;O"0NW;K"INTEGER(4) ;Q?$WrHCFTol^9# INTEGER(1) ^?O INTEGER(2) ,,WH9k3sF-9HfGfVkL,HQ5lklgO" ,WK~8FQ95l^9# INTEGER(8) G<?`\N0ti;O"INTEGER(8) ;QrHQ7FBT5l^9#

IBM H% N*j

h 5 O 0*hSdjvF 129

8zdjvF 8zQtrjA9kNK,WHJktN8z0@1,W;5l^9#?H(P"!Nh &KJj^9#

CHARACTER SCOTT*4, DICK*8 SCOTT = DICK

SCOTT K DICK rdjvFkKO"v0K5V9Hjs0 DICK(1:4) rjA7F*/, WN_"j^9# DICK (DICK(5:8)) NDjNt,rv0KjA7F*/,WO"j^ ;s# BYTE djvF

IBM H%

expression ,;Q0G"klgO";QdjvFrHQ7^9#1MK"expression ,8 z?$WG"klgO8zdjvFrHQ7"expression ,@}?$WG"klgO@ }djvFrHQ7^9#0N&U, BYTE ?$WNlgO";QdjvFrHQ7 ^9# IBM H% N*j

H_~_djvFNc: INTEGER I(10) LOGICAL INSIDE REAL R,RMIN,RMAX REAL :: A=2.3,B=4.5,C=6.7 TYPE PERSON

INTEGER(4) P_AGE CHARACTER(20) P_NAME END TYPE TYPE (PERSON) EMP1, EMP2 CHARACTER(10) :: CH = ,ABCDEFGHIJ,

I = 5 ! All elements of I assigned value of 5

RMIN = 28.5 ; RMAX = 29.5 R = (-B + SQRT(B**2 - 4.0*A*C))/(2.0*A) INSIDE = (R .GE. RMIN) .AND. (R .LE. RMAX)

CH(2:4) = CH(3:5) ! CH is now ,ACDEEFGHIJ,

EMP1 = PERSON(45, ,Frank Jones,) EMP2 = EMP1

! EMP2%P_AGE is assigned EMP1%P_AGE using arithmetic assignment ! EMP2%P_NAME is assigned EMP1%P_NAME using character assignment END

130 XL Fortran for AIX: is2<8&jU!ls9

WHERE =$N WHERE =$NO"[s0*hS[sdjvFNW;r^9/7^9#3lO@}[s 0NMK~8FBT5l^9#

WHERE_construct_statement

=8N\YKD$FO" 497 Z<8NXWHEREYr2H7F/@5$#

where_body_construct

where_assignment_statement

assignment_statement N 1 DG9#

Fortran 95

masked_ELSEWHERE_block

masked_ELSEWHERE_statement mask_expr rXj9k ELSEWHERE 9F<HasHG9# =8N \YKD$FO" 348 Z<8NXELSEWHEREYr2H7F/@5 $#

� WHERE_construct_statement� where_body_construct �

� � masked_ELSEWHERE_block � ELSEWHERE_block

END_WHERE_statement �

� where_assignment_statement (1) WHERE_statement (2) WHERE_construct

�

m: 1 Fortran 95 Qt

2 Fortran 95 Qt

� masked_ELSEWHERE_statement where_body_construct �

h 5 O 0*hSdjvF 131

Fortran 95 N*j

ELSEWHERE_block

ELSEWHERE_statement

mask_expr rXj7J$ ELSEWHERE 9F<HasHG9# =8N\YK D$FO" 348 Z<8NXELSEWHEREYr2H7F/@5$#

END_WHERE_statement

=8N\YKD$FO" 351 Z<8NXEND (=$N)Yr2H7F/@5$# ,': v mask_expr O"@}[s0G9# v where_assignment_statement GO" mask_expr *hSjA5lkQt variable O"1

8AuN[sGJ1lPJj^;s# v where_body_construct NltG"k9F<HasHO",t?<2CH&9F<Ha

sHK9k3HOG-^;s#5iK"ELSEWHERE"^9/5l? ELSEWHERE"*hS END WHERE 9F<HasHO",t?<2CH&9F< HasHK9k3HOG-^;s#

Fortran 95

v jAQ_djvFG"k where_assignment_statement O"(lasH?NjAQ_d

jvFGJ1lPJj^;s# v WHERE =$N9F<HasHeN mask_expr *hS9YFNP~9k^9/5l

? ELSEWHERE 9F<HasHO18AuGJ1lPJj^;s#M9H7? WHERE 9F<HasHeN mask_expr ^?OM9H7? WHERE =$N9F<H asHO"=NM9Hr^`=$NN WHERE =$N9F<HasHeN mask_expr H18AuGJ1lPJj^;s# v =$N>r WHERE =$N9F<HasHKXj9klg"P~9k END

WHERE 9F<HasHKbXj7J1lPJj^;s# =$N>O"^9/5l ? ELSEWHERE *hS WHERE =$NbN ELSEWHERE 9F<HasHGO$ UXjG9#

Fortran 95 N*j

� ELSEWHERE_statement where_body_construct �

132 XL Fortran for AIX: is2<8&jU!ls9

^9/5l?[sdjvFNra

^9/5l?[sdjvFNra}!r}r9kKO")f^9/ (mc) *hS]1) f^9/ (mp) N50KD$F}r9k,W,"j^9# v mc O"@}?$WN[sG"=NMKhCF where_assignment_statement NIN[s

N(lasHrjA9k+,hj5l^9#3NMO"J<NIlrBT9k+Kh CFhj5l^9# � WHERE 9F<HasH � WHERE =$N9F<HasH � ELSEWHERE 9F<HasH

� ^9/5l? ELSEWHERE 9F<HasH � END WHERE 9F<HasH

mc NMO_Q*G9#D^j"3sQ$i<O0eN WHERE 9F<HasHN^ 9/0*hS=_N^9/0rHCF=NMrhj7^9# mask_expr bN(sF# F#<NMKP7Fe+iQ9,C(ilFb"mc NMKOFAO"j^;s#3 sQ$i<O"mask_expr r"WHERE 9F<HasH"WHERE =$N9F<Ha sH"^?O ^9/5l? ELSEWHERE 9F<HasH 4HK 1 Y@1>A7^9# v mp O@}[sG"=_N WHERE 9F<HasH"WHERE =$N9F<Has

H" ^?O^9/5l? ELSEWHERE 9F<HasH KhCF jA5lF$J$[s(lasHeN18M9H&lYkG"!N^9/5l?dj vF9F<HasHKpsrs!7^9#

J<GO"3sQ$i<, WHERE"WHERE =$N" ^9/5l? ELSEWHERE " ELSEWHERE"^?O END WHERE 9F<HasHbN 9F<HasHrra9k}!rb@7F$^9#33GO mc d mp"*hS3lJ 0N9F<HasHN0nK?(kFAKD$F"/8NgVKb@7F$^9# v WHERE 9F<HasH

Fortran 95

� WHERE 9F<HasH, WHERE =$NbGM9H7F$klg"J<N3H

,/-^9# 1. mc O"mc .AND. mask_expr KJj^9# 2. 3sQ$i<, WHERE 9F<HasHrBT7?e"mc O WHERE 9F

<HasHNBT0K}CF$?Mr}A^9#

Fortran 95 N*j

� =&GJ$lgO"mc O mask_expr KJj^9#

h 5 O 0*hSdjvF 133 v WHERE =$N

Fortran 95

� WHERE =$N,LN WHERE =$NbGM9H7F$klg"J<N3H,/

-^9# 1. mp O"mc .AND. (.NOT. mask_expr) KJj^9# 2. mc O"mc .AND. mask_expr KJj^9#

Fortran 95 N*j

� e-Nh&KJiJ$lg"J<Nh&KJj^9#

1. 3sQ$i<O mask_expr r>A7"mc K=N mask_expr NMrdjvF^ 9# 2. mp O .NOT. mask_expr KJj^9#

Fortran 95

v ^9/5l? ELSEWHERE 9F<HasH

J<N3H,/-^9# 1. mc O mp KJj^9# 2. mp O"mc .AND. (.NOT. mask_expr) KJj^9# 3. mc O"mc .AND. mask_expr KJj^9#

Fortran 95 N*j

v ELSEWHERE 9F<HasH

J<N3H,/-^9# 1. mc O mp KJj^9#77$ mp NMO_j5l^;s# v END WHERE 9F<HasH

3sQ$i<, END WHERE 9F<HasHrBT7?e"mc H mp O"P~9 k WHERE =$N9F<HasHNBT0K}CF$?Mr}A^9# v where_assignment_statement

3sQ$i<O"mc N?NMKP~9k expr NMr"P~9k variable N(la sHKdjvF^9#

s(lasH?Xt2H, where_assignment_statement bN expr ^?O variable"^? O mask_expr K"klg"3sQ$i<O^9/5l?)fJ7GXtr>A7^9# D^j"04KXtNz-t0N9YFr>A7"=lKhCF04KXtr>A7^

134 XL Fortran for AIX: is2<8&jU!ls9

9#kL,[sG"2H,s(lasH?XtNz-tj9HNOObKJ$lg" expr"variable"^?O mask_expr NW;KHQ9k?aK mc bN?NMKP~9k( lasH,*r5l^9#

(lasH?NH_~_i;^?OXt2H, where_assignment_statement ^?O mask_expr N expr ^?O variable G/87"s(lasH?Xt2HNz-tj9H NOObKJ$lg"mc bN?NMKP~9k(lasHKP7FN_"i;,BT 5lk+""k$OXt,W;5l^9#

[s3s9Hi/?<, where_assignment_statement ^?O mask_expr K"klg"3 sQ$i<O[s3s9Hi/?<r"^9/5l?)fJ7G>A7"=l+i where_assignment_statement rBT9k+"^?O mask_expr r>A7^9#

WHERE 9F<HasHN mask_expr bNXt2HrBT9k3HKhCF" where_assignment_statement bN(sF#F#<KFAr?(k3H,G-^9# END WHERE rBT7Fb"FAO"j^;s#

J<NcO")f^9/,975lk}!r(7F$^9#3NcG"mask1"mask2" mask3"*hS mask4 O,g@}[sG"mc O)f^9/G"mp O]1)f^9/G 9#3sQ$i<O=l>lN^9/0rlY>A7^9#

5sWk&3<I (mabK9F<HasHVfr(7F$^9) WHERE (mask1) ! W1 *

WHERE (mask2) ! W2 * ... ! W3 * ELSEWHERE (mask3) ! W4 * ... ! W5 * END WHERE ! W6 * ELSEWHERE (mask4) ! W7 * ... ! W8 * ELSEWHERE ! W9 ... ! W10 END WHERE ! W11

m: * Fortran 95

J<K(9H*j"3sQ$i<O)f*hS]1)f^9/r"=l>lN9F<H asHrBT9k4HK_j7^9#

Fortran 95

Statement W1

mc = mask1 mp = .NOT. mask1 Statement W2

mp = mask1 .AND. (.NOT. mask2) mc = mask1 .AND. mask2

h 5 O 0*hSdjvF 135

Statement W4

mc = mask1 .AND. (.NOT. mask2) mp = mask1 .AND. (.NOT. mask2) .AND. (.NOT. mask3)

mc = mask1 .AND. (.NOT. mask2) .AND. mask3 Statement W6

mc = mask1 mp = .NOT. mask1

Fortran 95 N*j

Statement W7

mc = .NOT. mask1 mp = (.NOT. mask1) .AND. (.NOT.

mask4)

mc = (.NOT. mask1) .AND. mask4 Statement W9

mc = (.NOT. mask1) .AND. (.NOT. mask4) Statement W11

mc = 0 mp = 0

3sQ$i<O"9F<HasH W2"W4"W7"*hS W9 KhCF_j5l?)f ^9/NMr"=l>l where_assignment_statement N W3"W5"W8"*hS W10 r BT9kH-KHQ7^9#

136 XL Fortran for AIX: is2<8&jU!ls9

WHERE =$NNc REAL, DIMENSION(10) :: A,B,C,D WHERE (A>0.0)

A = LOG(A) ! Only the positive elements of A ! are used in the LOG calculation.

B = A ! The mask uses the original array A ! instead of the new array A.

C = A / SUM(LOG(A)) ! A is evaluated by LOG, but ! the resulting array is an ! argument to a non-elemental ! function. All elements in A will ! be used in evaluating SUM.

END WHERE

WHERE (D>0.0)

C = CSHIFT(A, 1) ! CSHIFT applies to all elements in array A, ! and the array element values of D determine ! which CSHIFT expression determines the ! corresponding element values of C.

ELSEWHERE

C = CSHIFT(A, 2) END WHERE END

^$0l<7gsN?aNRsH:

[sN@}W;r1c=7^9#

FORTRAN 77 =<9 INTEGER A(10,10),B(10,10) . . DO I=1,10

DO J=1,10

IF (A(I,J).LT.B(I,J)) A(I,J)=B(I,J) END DO END DO END Fortran 90 ^?O Fortran 95 =<9: INTEGER A(10,10),B(10,10) . . WHERE (A.LT.B) A=B END

h 5 O 0*hSdjvF 137

Fortran 95

J<NcO"WHERE =$N9F<HasHb*hS^9/5l? ELSEWHERE mask_expr bN[s3s9Hi/?<r(7F$^9# CALL SUB((/ 0, -4, 3, 6, 11, -2, 7, 14 /))

CONTAINS

SUBROUTINE SUB(ARR) INTEGER ARR(:) INTEGER N

N = SIZE(ARR)

! Data in array ARR at this point: ! ! A = | 0 -4 3 6 11 -2 7 14 |

WHERE (ARR < 0)

ARR = 0 ELSEWHERE (ARR < ARR((/(N-I, I=0, N-1)/)))

ARR = 2 END WHERE

! Data in array ARR at this point: ! ! A = | 2 0 3 2 11 0 7 14 |

END SUBROUTINE END J<NcO"M9H5l? WHERE =$N9F<HasH*hS^9/5l? ELSEWHERE 9F<HasHK where_construct_name rXj7?bNr(7F$^ 9# INTEGER :: A(10, 10), B(10, 10) ... OUTERWHERE: WHERE (A < 10)

INNERWHERE: WHERE (A < 0)

B = 0 ELSEWHERE (A < 5) INNERWHERE

B = 5 ELSEWHERE INNERWHERE

B = 10 END WHERE INNERWHERE ELSEWHERE OUTERWHERE

B = A END WHERE OUTERWHERE ...

Fortran 95 N*j

138 XL Fortran for AIX: is2<8&jU!ls9

FORALL =$N

Fortran 95

FORALL =$NO"5V*V8'/HN0k<WXNdjvF"CK[s(lasHX NdjvFrBT7^9#

WHERE =$NHO[Jj"FORALL O"[s(lasH"[s;/7gs*hS5 V9Hjs0NdjvFrBT7^9#^?"FORALL =$NNfN=l>lNdjv FO">0NdjvFH0g7F$J/Fb=$^;s# FORALL =$NKO"M9 H5l? FORALL 9F<HasH"FORALL =$N" WHERE 9F<HasH*h S WHERE =$Nr^`3H,G-^9#

Fortran 95 N*j

IBM H%

INDEPENDENT G#l/F#VO"FORALL 9F<HasH^?O=$NNFi;r INgxGTCFbWm0i`N;^sF#/9KFA7J$G9`h&K7^9# INDEPENDENT G#l/F#VN\YKD$FO" 519 Z<8NXINDEPENDENTY r2H7F/@5$#

IBM H% N*j

Fortran 95

FORALL_construct_statement

=8N\YKD$FO" 371 Z<8NXFORALL (=$N)Yr2H7F/@5 $# END_FORALL_statement

=8N\YKD$FO" 351 Z<8NXEND (=$N)Yr2H7F/@5$#

forall_body

!N9F<HasH^?O=$NN 1 DJeG9#

forall_assignment

� FORALL_construct_statement �

� forall_body �

� END_FORALL_statement �

h 5 O 0*hSdjvF 139

WHERE 9F<HasH ( 497 Z<8NXWHEREYr2H) WHERE =$N ( 131 Z<8NXWHERE =$NYr2H) FORALL 9F<HasH ( 367 Z<8NXFORALLYr2H) FORALL =$N

forall_assignment

assignment_statement ^?O pointer_assignment_statement NIAi+G9#

forall_body G2H5lkWm7<8c<O9YF (jAQ_`n^?OjAQ_djv FKhCF2H5lkbNr^`)"chGJ1lPJj^;s#

FORALL 9F<HasH^?O=$N,"FORALL =$NNfGM9H5lF$kl g"b&N FORALL 9F<HasH^?O=$NO"0&N FORALL =$NGHQ 5lF$kIN index_name bFjA9k3HOG-^;s#

189F<HasHNfG"#ts""H_C/&*V8'/HrdjvF?j"X" U1u7rQ97?j9k3HOG-^;s,"18 FORALL =$NNfK"kLN djvF9F<HasHO""H_C/&*V8'/HrFjA7?jFSX"5;? j9k3H,G-^9#^?"WHERE =$NNfN=l>lN WHERE 9F<Ha sH*hSdjvF9F<HasHO"!N)sv`riiJ1lPJj^;s#

FORALL_construct_name rXj9klg"FORALL 9F<HasH*hS END FORALL 9F<HasHN>}GXj7J1lPJj^;s# END FORALL 9F< HasH^?O FORALL =$NNfNIN9F<HasHb",t?<2CH&9F <HasHKG-^;s#

Fortran 95 N*j

FORALL =$NNra

Fortran 95 1. FORALL =$N9F<HasHNfNF forall_triplet_spec N subscript *hS

stride 0O"gxKX8J/>A5l^9#D=J index_name MN9YFNH," H_go;N8grA.7^9#?H(P"!Nh&J9F<HasHr[j7^ 9# FORALL (I=1:3,J=4:5)

I *hS J NH_go;N8gO!NH*jG9#

{(1,4),(1,5),(2,4),(2,5),(3,4),(3,5)}

-1 *hS -qnozerosize 3sQ$i<&*W7gsO"3N9FCWKFAr?( ^;s# 2. H_go;N8gN scalar_mask_expr OgxKX8J/>A5l (FORALL =$N

9F<HasHK"k)""/F#VJH_go;N8g,n.5l^9 (.TRUE. H

140 XL Fortran for AIX: is2<8&jU!ls9

>A5l?bN)#?H(P"(I+J.NE.6) ,e-N8gK,Q5l?lg""/F# VJH_go;N8gO!Nh&KJj^9#

{(1,4),(2,5),(3,4),(3,5)} 3. P=gG"=l>lN forall_body 9F<HasH^?O forall_body =$NrBT

7^9#"/F#VJH_go;N8gKP7F"=l>lN9F<HasH^?O =$NO"!Nh&K04KBT5l^9#

assignment_statement

9YFN"/F#VJ index_name MNH_go;KD$F"gxKX8J /"&&N expression N9YFNM"*hS8&N variable N9YFN: (z"9Hi$I"*hS5V9Hjs0-&r>A7^9#

9YFN"/F#VJ index_name MKD$F"gxKX8J/"W;5l ? expression NMrP~9k variable (sF#F#<KdjvF^9# INTEGER, DIMENSION(50) :: A,B,C INTEGER :: X,I=2,J=49 FORALL (X=I:J)

A(X)=B(X)+C(X) C(X)=B(X)-A(X) ! All these assignments are performed after the ! assignments in the preceding statement END FORALL END pointer_assignment_statement

?,]$s?<djvFN?<2CHKJkN+rgxKX8J/>A7" 9YFN"/F#VJ index_name MNH_go;KD$F"]$s?<N 9YFN:(z"9Hi$I"*hS5V9Hjs0-&r>A7^9#? <2CH,]$s?<GOJ$lg"?<2CHN=LKO"=NMN>A O^^l^;s#]$s?<djvFO"&&NMr=L9k,W O"j ^;s#

9YFN"/F#VJ index_name MNH_go;KP7F"gxKX8J /"9YFN?<2CHr"P~9k]$s?<&(sF#F#<KX"5 ;^9#

WHERE 9F<HasH^?O=$N

WHERE 9F<HasH"WHERE =$N9F<HasH" ELSEWHERE 9F<HasH"^?O^9/5l? ELSEWHERE 9F <HasH (=l>l"/F#VJ index_name MNH_go;) 4HK" gxKX8J/")f^9/*hS]1)f^9/r>A7"=N9F<H asHKHCFhjh$"/F#VJH_go;rnj^9#3lKD$F O 133 Z<8NX^9/5l?[sdjvFNraYGb@7F$^9# =l>lN"/F#VJH_go;KP7"3sQ$i<O WHERE 9F <HasH"WHERE =$N9F<HasH"^?O^9/5l? ELSEWHERE 9F<HasHNdjvFrBT7"=N"/F#VJH_

h 5 O 0*hSdjvF 141 go;G?G"k)f^9/NMrdjvF^9# 0Kb@7?H*j" 3sQ$i<O"WHERE =$NbN=l>lN9F<HasHrgKB T7^9# INTEGER I(100,10), J(100), X FORALL (X=1:100, J(X)>0)

WHERE (I(X,:)<0)

I(X,:)=0 ! Assigns 0 to an element of I along row X ! only if element value is less than 0 and value ! of element in corresponding column of J is ELSEWHERE ! greater than 0.

I(X,:)=1 END WHERE END FORALL END FORALL 9F<HasH^?O=$N

0&N FORALL 9F<HasH^?O=$NK"k"/F#VJH_go ;KD$F"gxKX8J/"forall_triplet_spec_list NfN subscript 0* hS stride 0r>A7^9#-zJH_go;O"b&H0&N FORALL =$NNH_go;N8gN+kF7"sQG9# scalar_mask_expr O" b&N FORALL =$NN"/F#VJH_go;r=L7^9#3liN "/F#VJH_go;KD$F"9F<HasHH=$N,BT5l^ 9# ! Same as FORALL (I=1:100,J=1:100,I.NE.J) A(I,J)=A(J,I)

INTEGER A(100,100) OUTER: FORALL (I=1:100)

INNER: FORALL (J=1:100,I.NE.J)

A(I,J)=A(J,I) END FORALL INNER END FORALL OUTER END Fortran 95 N*j

]$s?<NdjvF ]$s?<NdjvF9F<HasHKhCF"]$s?<,?<2CHHX"5;i l^9#^?"]$s?<djvF9F<HasHKhCF"]$s?<NX"U1u 7O"X"NJ/JC?uV^?O$jANuVKbJj^9#

target Qt^?O0G9# target O pointer_object H18?$W"?U-Qia<?

<"*hSis/r}?J1lPJj^;s#

� pointer_object => target �

142 XL Fortran for AIX: is2<8&jU!ls9 pointer_object O"POINTER 0-r}?J1lPJj^;s#

0G"k?<2CHKhCF"POINTER 0-r}DM,@ilJ1lPJj^;s# QtG"k?<2CHO"TARGET 0- (^?O=Nh&J*V8'/HNP]HJk bN) "k$O"QtG"k?<2CHO"POINTER 0-r}?J1lPJj^; s#?<2CHO"Y/Hk:(zr}D[s;/7gsG"CFOJj^;s#^ ?"0tN[j5$:[sG"CFOJj^;s#

X"r|5l?[s]$s?<N?<2CHN5$:"-&"*hSAuO$jAG 9#3&7?[sNltrjA7?j"2H7?jOG-^;s#?@7"[sr"X "U1u7"z-tN-5"?$W^?O?U-Qia<?<NC-r2H9kH_~ _HqXtNz-tK9k3HOG-^9#

IBM H%

P$H&?$WN]$s?<O"P$H&?$W"INTEGER(1) ?$W" LOGICAL(1) ?$WN?<2CHKN_X"5;k3H,G-^9#

IBM H% N*j

pointer_object H?<2CHVGNJ0NX"U1O9YF5zK5l^9# target , ]$s?<GJ$lg"pointer_object O"target HX"U1il^9# target +N, ]$s?<KX"5;ilklg"pointer_object O target N?<2CHKX"5;i l^9# target ,X"r|^?O$jANuVNX"U1u7r}D]$s?<Nl g"pointer_object O1MNuVHJj^9#]$s?<djvFN target ,dj6j D=J*V8'/HG"klgO"dj6jQ_GJ1lPJj^;s#

]$s?<=$N3s]<MsHN]$s?<djvFO"I8?NH_~_djvF 9F<HasH^?OjAQ_djvF9F<HasHNBTKhCF/87^9#

[s]$s?<NdjvF~"F!5N<BO"?<2CHNP~9k!5K,Q5l k LBOUND H_~_XtNkLHJj^9#4N[sGb=$N3s]<MsHGb J$[s;/7gsd[s0Nlg"<BO 1 KJj^9#F!5NeBO"?<2C HNP~9k!5K,Q5lk UBOUND H_~_XtNkLHJj^9#

X"ps:

]$s?<r?<2CHKX"5;keXA0KD$FO" 290 Z<8N XALLOCATEYr2H7F/@5$# Wm7<8c<2HNfGN]$s?<NHQ!N\YKD$FO" 204 Z<8N X>z-tH7FN]$s?<Yr2H7F/@5$#

h 5 O 0*hSdjvF 143

]$s?<djvFNc

TYPE T

INTEGER, POINTER :: COMP_PTR ENDTYPE T TYPE(T) T_VAR INTEGER, POINTER :: P,Q,R INTEGER, POINTER :: ARR(:) BYTE, POINTER :: BYTE_PTR LOGICAL(1), POINTER :: LOG_PTR INTEGER, TARGET :: MYVAR INTEGER, TARGET :: DARG(1:5) P => MYVAR ! P points to MYVAR Q => P ! Q points to MYVAR NULLIFY (R) ! R is disassociated Q => R ! Q is disassociated T_VAR = T(P) ! T_VAR%COMP_PTR points to MYVAR ARR => DARG(1:3) BYTE_PTR => LOG_PTR END 0t]$s?<NdjvF

IBM H%

0t]$s?<QtO"!N3H,G-^9# v 0t0GHQG-^9# v dP"Il9H7FNdjvFMHJj^9# v LOC H_~_XtrHQ7F"QtN"Il9rdjvFk3H,G-^9# (I8

?N*V8'/H*hS=$N3s]<MsHO"LOC H_~_XtHHbKHQ 9klg"gxI8?GJ1lPJj^;s#)

XL Fortran 3sQ$i<O"djvF9F<HasHbN0t]$s?<KP7F" 1 P$HN;QrHQ9k3HKmU7F/@5$#

0t]$s?<NdjvFNc INTEGER INT_TEMPLATE POINTER (P,INT_TEMPLATE) INTEGER MY_ARRAY(10) DATA MY_ARRAY/1,2,3,4,5,6,7,8,9,10/ INTEGER, PARAMETER :: WORDSIZE=4

P = LOC(MY_ARRAY) PRINT *, INT_TEMPLATE ! Prints ,1, P = P + 4; ! Add 4 to reach next element ! because arithmetic is byte-based PRINT *, INT_TEMPLATE ! Prints ,2,

P = LOC(MY_ARRAY) DO I = 1,10

144 XL Fortran for AIX: is2<8&jU!ls9

PRINT *,INT_TEMPLATE P = P + WORDSIZE ! Parameterized arithmetic is suggested END DO END

IBM H% N*j

h 5 O 0*hSdjvF 145

146 XL Fortran for AIX: is2<8&jU!ls9 h 6 O )f=$

3NOGO"J<N`\KD$Fb@7^9# v X9F<HasH&VmC/Y v XIF =$NY v 149 Z<8NXCASE =$NY v 152 Z<8NXDO =$NY v 157 Z<8NXDO WHILE =$NY v 157 Z<8NX,tY

24 Z<8NX9F<HasH*hSBTNgxYGjA7?h&K"LoNBTgxr Q9G-k9F<HasH&VmC/*hS>NBTD=9F<HasHr^`=$N KhCFBTgxr)f9k3H,G-^9#3NOGhj7&=$NGO"=$N9 F<HasHN\YJ=8Ob@7F$^;s#X9F<HasHYN`r2H7F/ @5$#

=$N,LN=$NNfKH_~^lF$klg"l}N=$N,b&l}N=$NK 04K}^kh&JA (M9H) KJCF$J1lPJj^;s#9F<HasHG= $N>rXj9kH"=N9F<HasHOXj7?=$NK07^9#Xj7J$ H"9F<HasHOlVb&N=$NK07^9#

9F<HasH&VmC/ 9F<HasH&VmC/ O"LNBTD==$NKH_~^lF 1 DN1LH7F 7olk"<mDJeNBTD=9F<HasH"BTD==$N"FORMAT 9F< HasH" DATA 9F<HasHKhj=.5l^9#

BTD=Wm0i`bGO"9F<HasH&VmC/N0&+ib&K)fr\93 HOG-^;s#9F<HasH&VmC/bG"^?O"9F<HasH&VmC/ Nb&+i0&K)fr\93HOD=G9#?H(P"9F<HasH&VmC/b GO"9F<HasH&iYkU-N9F<HasH*hS=NiYkrHC? GO TO 9F<HasHrHQ9k3H,G-^9#

IF =$N IF =$NGO"BTP]H7F"1 DN9F<HasH&VmC/N_r*r7^9#

� Copyright IBM Corp. 1990, 2003 147

Block_IF_statement

=8N\YKD$FO" 387 Z<8NXIF (VmC/)Yr2H7F/@5$#

END_IF_statement

=8N\YKD$FO" 351 Z<8NXEND (=$N)Yr2H7F/@5$#

ELSE_IF_block

ELSE_IF_statement

=8N\YKD$FO" 347 Z<8NXELSE IFYr2H7F/@5$#

ELSE_block

ELSE_statement

=8N\YKD$FO" 346 Z<8NXELSEYr2H7F/@5$#

IF =$N (D^j"VmC/ IF *hS ELSE IF 9F<HasH) bN9+i<@} 0O"?NM"ELSE 9F<HasH"^?O END IF 9F<HasH,!P5lk ^G"Xj7?gKW;5l^9#

� Block_IF_statement �

� statement_block � � � ELSE_IF_block �

� ELSE_block �

� END_IF_statement �

� ELSE_IF_statement �

� statement_block �

� ELSE_statement �

� statement_block �

148 XL Fortran for AIX: is2<8&jU!ls9 v ?NM^?O ELSE 9F<HasH,!P5lkH">eN9F<HasH&Vm

C/,BT5l"IF =$N,0;7^9# IF =$NKDCF$k ELSE IF 9F< HasH^?O ELSE 9F<HasHbN9+i<@}0,"CFb"=liOW ;5l^;s# v END IF 9F<HasH,!P5lkH"IN9F<HasH&VmC/bBT5l

:K"IF =$N,0;7^9#

IF =$N>rXj9klg"=N=$N>O IF 9F<HasH*hS END IF 9F <HasHK,:Xj,,WG9," ELSE IF 9F<HasH^?O ELSE 9F< HasHXNXjO*W7gsHJj^9# c ! Get a record (containing a command) from the terminal DO WHICHC: IF (CMD .EQ. ,RETRY,) THEN ! named IF construct IF (LIMIT .GT. FIVE) THEN ! nested IF construct ! Print retry limit exceeded CALL STOP ELSE

CALL RETRY END IF ELSE IF (CMD .EQ. ,STOP,) THEN WHICHC ! ELSE IF blocks

CALL STOP ELSE IF (CMD .EQ. ,ABORT,) THEN

CALL ABORT ELSE WHICHC ! ELSE block ! Print unrecognized command

END IF WHICHC END DO END

CASE =$N CASE =$NO"BTP]HJk?/N9F<HasH&VmC/Nf+i 1 Dr* r9k?aNJiJ=8r}CF$^9# F CASE 9F<HasHN1<9&;l/ ?<O"SELECT CASE 9F<HasHN1<90HwF$^9#

h 6 O )f=$ 149

SELECT_CASE_statement

W;P]N1<90rjA7^9#=8N\YKD$FO" 465 Z<8N XSELECT CASEYr2H7F/@5$#

END_SELECT_statement

CASE =$Nr*;7^9#=8N\YKD$FO" 351 Z<8NXEND (= $N)Yr2H7F/@5$#

CASE_statement_block

CASE_statement

M"MN;CH"^?OGU)kH&1<9N$:l+G"e3N9F<Ha sH&VmC/,BT5lk1<9&;l/?<rjA7^9#=8N\YK D$FO" 304 Z<8NXCASEYr2H7F/@5$#

=$NbGO"F1<9MN?$WO"1<90N?$WH18GJ1lPJj^; s# CASE =$NO"!Nh&KBT5l^9# 1. 1<90,W;5l^9#kLMO"1<9X8G9# 2. 1<9X8O"F CASE 9F<HasHN case_selector HfS5l^9# 3. lW9kH"CASE 9F<HasHKX"7?9F<HasH&VmC/,BT5

l^9#lW7J1lP"IN9F<HasH&VmC/bBT5l^;s# ( 304 Z<8NXCASEYr2H7F/@5$#) 4. =$NNBT,0;9kH")f, END SELECT 9F<HasHNeK\5l^ 9#

� SELECT_CASE_statement � � � CASE_statement_block �

� END_SELECT_statement �

� CASE_statement �

� statement_block �

150 XL Fortran for AIX: is2<8&jU!ls9

CASE =$NKO"=l>lKMNOOr 1 DXjG-k<mDJeN CASE 9F< HasH,~j^9#?@7"CASE 9F<HasHGXj9kMNOOr*<P<i CW5;k3HOG-^;s#

#tN CASE 9F<HasHN&AN 1 DG"GU)kHN case_selector rXj9 k3H,G-^9#GU)kHN CASE_statement_block O"CASE =$NNOa"= $NN*oj""k$O>NVmC/NVJI"=$NbJiI3K"CFb+^$^ ;s# =$N>rXj9klg"=N=$N>O SELECT CASE 9F<HasH*hS END SELECT 9F<HasHK,:Xj9k,W,"j^9,"CASE 9F<Has HXNXjO*W7gsG9#

CASE =$Nb+iO"END SELECT 9F<HasHKP7FN_,tG-^9# CASE 9F<HasHO,t?<2CHKOJl^;s#

^$0l<7gsN?aNRsH:

IF VmC/NeojK CASE rHQ7^9#

FORTRAN 77 =<9

IF (I .EQ.3) THEN

CALL SUBA() ELSE IF (I.EQ. 5) THEN

CALL SUBB() ELSE IF (I .EQ. 6) THEN

CALL SUBC() ELSE

CALL OTHERSUB() ENDIF END Fortran 90 ^?O Fortran 95 =<9

SELECTCASE(I)

CASE(3)

CALL SUBA() CASE(5)

CALL SUBB() CASE(6)

CALL SUBC() CASE DEFAULT

CALL OTHERSUB() END SELECT END

h 6 O )f=$ 151 c ZERO: SELECT CASE(N)

CASE DEFAULT ZERO

OTHER: SELECT CASE(N) ! start of CASE construct OTHER CASE(:-1)

SIGNUM = -1 ! this statement executed when nv-1 CASE(1:) OTHER

SIGNUM = 1 END SELECT OTHER ! end of CASE construct OTHER CASE (0)

SIGNUM = 0

END SELECT ZERO END

DO =$N DO =$NO"9F<HasH&VmC/NBTN+jV7rXj7^9#3Nh&K +jV7BT5lkVmC/rk<W HFS^9#

k<WN+jV7stO"5BGJ$Bj"DO =$NNBTN+O~Khj5l^ 9# CYCLE 9F<HasHrHQ7FCjN+jV7r;L7?j"EXIT 9F<Has HrHQ7Fk<Wr*;9k3H,G-^9#

DO_statement =8N\YKD$FO" 335 Z<8NXDOYr2H7F/@5$#

END_DO_statement =8N\YKD$FO" 351 Z<8NXEND (=$N)Yr2H7F/ @5$#

terminal_statement DO =$Nr*;9k9F<HasHG9#J<N-Rr2H7F/ @5$#

DO 9F<HasHK DO =$N>rXj9klg"18=$N>,Xj5lF$k END DO 9F<HasHG=N=$Nr*;7J1lPJj^;s#UK"DO 9F

� DO_statement �

� statement_block �

� END_DO_statement

terminal_statement �

152 XL Fortran for AIX: is2<8&jU!ls9

<HasHK DO =$N>rXj;:K"END DO 9F<HasHG DO =$Nr *;5;klgO"END DO 9F<HasHK DO =$N>rXj7FO$1^; s# *<9F<HasH

*<9F<HasHO"DO 9F<HasHNeKLV7"BTD=GJ1lPJj^ ;s#*<9F<HasHH7FHQG-k9F<HasHNlwKD$FO" 285 Z <8NXh 10 O 9F<HasH*hS0-Yr2H7F/@5$#DO =$NN*< 9F<HasH,@} IF 9F<HasHNlg"=N*<9F<HasHKO"$U NBTD=9F<HasHr^ak3H,G-^9#?@7"@} IF 9F<HasH KX9k)s,,Q5lk9F<HasHO|-^9#

DO 9F<HasHeK9F<HasH&iYkrXj7?lgO"189F<Has H&iYkNU$?9F<HasHG DO =$Nr*;5;J1lPJj^;s#

iYkU- DO 9F<HasHr18iYk,U$F$k END DO 9F<HasH G*;5;k3HOG-^9,"iYkJ7 END DO 9F<HasHG*;5;k3 HOG-^;s# DO 9F<HasHKiYkrXj7J$lgO"END DO 9F< HasHG DO =$Nr*;5;J1lPJj^;s#

M9H5l?iYkU-N DO =$N*hS DO WHILE =$NO"*<9F<Ha sH,iYkU-G+D END DO 9F<HasHGJ1lP"18*<9F<Has Hr&Q9k3H,G-^9#

DO =$NNOO DO =$NNOOKO"DO 9F<HasHJe"*<9F<HasH^GNVK"k 9YFNBTD=9F<HasH,^^l^9 (*<9F<HasHb^^l^9)#= $NNOOKX9k,',,Q5lk@1GJ/"Gbb&N&Q DO =$N+i&Q *<9F<HasHXN_")fr\93H,G-^9#

"/F#VN DO =$N*hSs"/F#VN DO =$N DO =$NO""/F#V+s"/F#VNIAi+KJCF$^9#DO =$NO" GiOs"/F#VG"DO 9F<HasH,BT5lkH""/F#VKJj^9# "/F#VKJC? DO =$N,s"/F#VKJkNO!Nlg@1G9# v +jV7st,<mKJC?lg v DO =$NNOObG"RETURN 9F<HasH,BT5l?lg v 18-zOO1LbK"CF"=N DO =$NNOO0K"k9F<HasHK)

f,\5l?lg v DO =$NNf+iFSP5l?5Vk<As,"*rajXjRrHCF"=N

DO =$NNOO0N9F<HasHKaC?lg v DO =$NK09k EXIT 9F<HasH,BT5l?lg v DO =$NNOObK"k,"0&N DO ^?O DO WHILE =$NK09k EXIT

9F<HasH^?O CYCLE 9F<HasH,BT5l?lg

h 6 O )f=$ 153 v STOP 9F<HasH,BT5lk+"^?O?i+N}3GWm0i`,d_7? lg DO =$N,s"/F#VKJkH"DO QtO"djvFil?GeNMr]}7^ 9# DO 9F<HasHNBT 5B DO O"5BstNk<WrBT7^9#

k<W,5B DO GJ$lg"DO 9F<HasHO"i|Qia<?<"*<Qia <?<"*hS*W7gsG},Mr^_^9# 1. DO 9F<HasH0 (a_expr1"a_expr2"*hS a_expr3) rW;7F@il?M

,"i|Qia<?< m1"*<Qia<?< m2"*hS},M m3 K_j5l^ 9#0rW;9klg",WK~8F";QQ9N,'K7?,CF"DO QtN? $WXNQ9,Tol^9# ( 129 Z<8NX;QQ9Yr2H7F/@5$#) a_expr3 rXj7J$H"m3 NMO 1 KJj^9#m3 NMr<mK7FOJj^ ;s# 2. DO QtO"i|Qia<?< (m1) NMKhCF"jAQ_uVKJj^9# 3. +jV7stO"J<N0KhCFhj5lF"_j5l^9#

MAX (INT ( (m2 - m1 + m3) / m3), 0)

!NlgKO"+jV7st,<mKJk3HKmU7F/@5$# m1 > m2 G m3 > 0, ^?O m1 < m2 G m3 < 0

DO Qt,jA5lF$J$H"+jV7strW;9k3HOG-^;s#3N=$ Nr5B DO =$NH$$^9#

IBM H%

kind 1"2"^?O 4 N0QtNlg"+jV7stO 2**31 - 1 r6(k3HOG- ^;s# kind 8 N0QtNlg" 2**63 - 1 r6(k3HOG-^;s#W;~K* <P<Um<^?O"s@<Um<uVKJklgO"stO$jAKJj^9#

IBM H% N*j

DO 9F<HasHNBT,0;9kH"k<W)fNh},+O5l^9#

k<W)fNh} k<W)fNh}O"DO =$NNOOr"=lJeBT9k,W,"k+I&+r= G7^9#+jV7st,4Yil"st,<mGJ1lP" DO =$NNOObNG iN9F<HasHNBT,+O5l^9# +jV7st,<mJiP"DO =$NO s"/F#VKJj^9# =NkL"v: DO =$Nr&Q7F$k9YFN DO =

154 XL Fortran for AIX: is2<8&jU!ls9

$N,s"/F#VKJklgO"=N*<9F<HasHNeK"k!NBTD=9 F<HasH,BT5lF"LoNBT,31il^9#?@7"*<9F<HasH r&Q7F$k DO =$NG""/F#VNbN,"klgO"Gbb&N"/F#V J DO =$NN},MNh}KJ_^9#

OONBT 9F<HasH&VmC/Nltr=.7F$k9F<HasHO" DO =$NNOO bK"j^9#3N9F<HasHO"*<9F<HasHK~#9k^GBT5l^ 9# DO =$NNOO,BT5lF$kV"},MNh}J0GO"DO QtrFjA 9k3Hb"$jAuVK9k3HbG-^;s#

*<9F<HasHNBT *<9F<HasHO"LoNBTgxNkLH7F""k$O")fN\0NkLH 7FBT5l^9 (3Nlgb DO =$NNOO0+iOObX")fr\93HOG -^;s)#*<9F<HasH,BT5l?kL")f,\07J$lg"},MNh }KJ_^9#

},MNh} 1. GeKBT5l? DO 9F<HasHGO^k"/F#VJ DO =$NN"DO Q

t"+jV7st"*hS},M,h}NP]H7F*r5l^9# 2. DO QtNM, m3 NM@1}d5l^9# 3. +jV7st+i 1 ,z+l^9# 4. +jV7st, 1 /J/JC? DO =$NN"k<W)fNh}KJ_^9#

h 6 O )f=$ 155 c: INTEGER :: SUM=0 OUTER: DO

INNER: DO

READ (5,*) J IF (J.LE.I) THEN

PRINT *, ,VALUE MUST BE GREATER THAN ,, I CYCLE INNER END IF SUM=SUM+J IF (SUM.GT.500) EXIT OUTER IF (SUM.GT.100) EXIT INNER END DO INNER SUM=SUM+I I=I+10 END DO OUTER PRINT *, ,SUM =,,SUM END

^$0l<7gsN?aNRsH:

GOTO 9F<HasHNeojK"EXIT 9F<HasH"CYCLE 9F<Has H"*hS5B DO 9F<HasHrHQ7^9#

FORTRAN 77 =<9

I = 0 J = 0 20 CONTINUE

I = I + 1 J = J + 1 PRINT *, I IF (I.GT.4) GOTO 10 ! Exiting loop IF (J.GT.3) GOTO 20 ! Iterate loop immediately I = I + 2 GOTO 20 10 CONTINUE END Fortran 90 ^?O Fortran 95 =<9

I = 0 ; J = 0 DO I = I + 1 J = J + 1 PRINT *, I IF (I.GT.4) EXIT IF (J.GT.3) CYCLE I = I + 2 END DO END

156 XL Fortran for AIX: is2<8&jU!ls9

DO WHILE =$N DO WHILE =$NO"DO WHILE 9F<HasHGXj5l?9+i<@}0,?G "j31kBj"9F<HasH&VmC/r+jV7BT9k3Hr(7^9# CYCLE 9F<HasHrHQ7FCjN+jV7r;L7?j"EXIT 9F<Has HrHQ7Fk<Wr*;9k3H,G-^9#

DO_WHILE_statement =8N\YKD$FO" 337 Z<8NXDO WHILEYr2H7F/@ 5$# END_DO_statement =8N\YKD$FO" 351 Z<8NXEND (=$N)Yr2H7F/ @5$#

terminal_statement DO WHILE =$Nr*;9k9F<HasHG9#\YKD$F O" 153 Z<8NX*<9F<HasHYr2H7F/@5$#

DO =$NN>0*hSOO""/F#V DO =$NHs"/F#V DO =$N"* hS*<9F<HasHKX9k0RN,'O"DO WHILE =$NKb,Q5l^ 9# c I=10 TWO_DIGIT: DO WHILE ((I.GE.10).AND.(I.LE.99))

J=J+I READ (5,*) I END DO TWO_DIGIT END

,t ,t KhCFLoNBTgxrQ99k3HbG-^9#,tO"18-zOO1Lb G""k9F<HasH+iiYkU-N,t?<2CH&9F<HasHK)fr\ 7^9# CASE"ELSE"^?O ELSE IF J0NBTD=9F<HasHO"9YF ,t?<2CH&9F<HasHKXjG-^9#

� DO_WHILE_statement �

� statement_block �

� END_DO_statement

terminal_statement �

h 6 O )f=$ 157

!N9F<HasHO",tGHQ9k3H,G-^9# v djvF GO TO

3lO"ASSIGN 9F<HasHG9F<HasH&iYkrXj7?BTD=9F <HasHKWm0i`)fr\7^9#=8N\YKD$FO" 382 Z<8NXGO TO (djvF)Yr2H7F/@5$# v W; GO TO

3lO"$/D+"kBTD=9F<HasHNbN 1 DK)fr\7^9#=8 N\YKD$FO" 384 Z<8NXGO TO (W;)Yr2H7F/@5$# v 5ro GO TO

3lO"Xj5l?BTD=9F<HasHK)fr\7^9#=8N\YKD$F O" 385 Z<8NXGO TO (5ro)Yr2H7F/@5$# v ;Q IF

3lO";Q0NW;K>CF"3 DNBTD=9F<HasHN&AN 1 DK) fr\7^9# =8N\YKD$FO" 386 Z<8NXIF (;Q)Yr2H7F/@ 5$# !N I/O XjRO",tGHQ9k3H,G-^9# v END= U!$k*ojXjR

READ 9F<HasHG"U!$k*;l3<I,!P5l?lg ((i<,/87 J$)"Xj5l?BTD=9F<HasHK)fr\7^9# v ERR= (i<XjR

(i<,/87?lg"Xj5l?BTD=9F<HasHK)fr\7^9# BACKSPACE"ENDFILE"REWIND"CLOSE"OPEN"READ"WRITE"*hS INQUIRE 9F<HasHGXjRrXjG-^9# v EOR= l3<I*ojXjR

READ 9F<HasHG"l3<IN*ojro,!P5l?lg ((i<,/87 J$)"Xj5l?BTD=9F<HasHK)fr\7^9#

158 XL Fortran for AIX: is2<8&jU!ls9 h 7 O Wm0i`1L*hSWm7<8c<

3NOGO"J<N`\KD$Fb@7^9# v X-zOOY v 164 Z<8NXX"U1Y v 169 Z<8NXWm0i`1L"Wm7<8c<"*hS5VWm0i`Y v 172 Z<8NX$s?<U'<9&VmC/Y v 176 Z<8NXmN$s?<U'<9&VmC/Y v 181 Z<8NXa$sWm0i`Y v 183 Z<8NXb8e<kY v 187 Z<8NXVmC/&G<?NWm0i`1LY v 188 Z<8NXXt*hS5Vk<As&5VWm0i`Y v 191 Z<8NXH_~_Wm7<8c<Y v 193 Z<8NXz-tY v 196 Z<8NXz-tX"U1Y v 209 Z<8NXF"Y

v 209 Z<8NXchWm7<8c<Y

v 212 Z<8NX(lasH?Wm7<8c<Y

-zOO Wm0i`1LO"l"N*<P<iCW7J$-zOO1L+i=.5lF$^9# -zOO1L HO"G-N-zOON-&r}DWm0i`1LNt,G9#=lO! N&AN 1 DG9# v I8?jA v Wm7<8c<&$s?<U'<9\N (=NfNjA*hS$s?<U'<9\N

O^^J$) v Wm0i`1L"b8e<k&5VWm0i`"^?Obt5VWm0i` (=Nf

NjA*hS$s?<U'<9\N"b8e<k&5VWm0i`"bt5VWm0 i`O^^J$)

[9H-zOO1L HO"LN-zOO1Lr>\q^7F$k-zOO1LN3HG 9#?H(P"!N^GO"btXt C N[9H-zOO1LO"a$sWm0i` A N-zOO1LG9#[9HX"U1O"bt5VWm0i`"b8e<k&5VW m0i`"^?OjA,=N[9H+i>0K"/;9G-kh&K7^9#

� Copyright IBM Corp. 1990, 2003 159

(sF#F#<N-zOOO!NH*jG9# v >0 (<-r2H) v iYk (m<+k&(sF#F#<) v 0t I/O uVVf (0m<Pk&(sF#F#<) v i;R-f#H_~_i;RO0m<Pk&(sF#F#<G"jAQ_i;ROm

<+k&(sF#F#<G9# v djvF-f (0m<Pk&(sF#F#<)

-zOO,BTD=Wm0i`G"klg"=N(sF#F#<O0m<Pk&(sF #F#< HFPl^9#-zOO,-zOO1LG"klg"=N(sF#F#<Om <+k&(sF#F#< HFPl^9#-zOO,9F<HasH"^?O9F<Ha sHNltNlg"=N(sF#F#<O9F<HasH&(sF#F#< HFPl^ 9# -zOO,=$NG"klg"=N(sF#F#<O"=$N(sF# F#< HFPl^9#

>0N-zOO

0m<Pk&(sF#F#<

IBM H%

0m<Pk&(sF#F#<KO"Wm0i`1L"0tWm7<8c<"&LVmC /"*hS CRITICAL lock_names ,"j^9#

IBM H% N*j

"k>0G 1 DN0m<Pk&(sF#F#<r1L9klgKO"=N>0rHQ7 F18BTD=Wm0i`K"kLN0m<Pk&(sF#F#<r1L9k3HOG -^;s#

160 XL Fortran for AIX: is2<8&jU!ls9

0m<Pk&(sF#F#<N>0KX9k)sv`N\YKD$FO"Vf<6< :&,$IWNXXL Fortran 0t>N,'Yr2H7F/@5$#

m<+k&(sF#F#< J<N/i9N(sF#F#<O"=N(sF#F#<,jA5lF$k-zOO1L Nm<+k&(sF#F#<KJj^9# 1. >0U-QtN&A"9F<HasH&(sF#F#<"b8e<k&Wm7<8c

<">0U-jt"jA"=$N>"mN1LR"9F<HasHXt"bt5VW m0i`">Wm7<8c<"H_~_Wm7<8c<"^?O>0j9H&0k< W>J0NbN# 2. I8?jAN3s]<MsH (I8?jAKO=l>lG-N/i9,"j^9)#

3s]<MsH>O"3s]<MsHN?$WH18-zOOr}A^9#3s]< MsHO"=N?$WN=$NN3s]<MsHXjRbKN_Xj5l^9# I8?,b8e<kbGjA5l" PRIVATE 9F<HasH,Xj5lF$k H"?$W*hS=N3s]<MsHO"[9HX"U1KhCFjAb8e<kN 5VWm0i`bG"/;9D=HJj^9#"/;95N-zOO1L,"HQX "U1KhCF3N?$WK"/;97?lg"=N-zOO1L (*hS[9HX "U1KhCF=N-zOO1LN(sF#F#<K"/;99k9YFN-zOO 1L) O"I8?jAKO"/;9G-^9,"=N3s]<MsHKO"/;9G -^;s# 3. z-t-<o<I (@($s?<U'<9rHQ7?FWm7<8c<QNDLN/ i9) btWm7<8c<"b8e<k&Wm7<8c<"^?OWm7<8c<N$s? <U'<9&VmC/K"k>z-t>O"=N[9HN-zOO1LNz-t-< o<I,-zOOHJCF$^9#z-t-<o<IH7FN>z-t>O">ztG"kWm7<8c<KP9kWm7<8c<2HGN_XjG-^9#HQX" U1^?O[9HX"U1KhCF"Wm7<8c<^?OWm7<8c<N$s? <U'<9&VmC/,LN-zOO1LbG"/;9D=Jlg"z-t-<o< IO=N-zOO1LbNWm7<8c<KP9kWm7<8c<2HKD$F"/ ;9D=G9#

"k-zOO1LbGO"1 DN/i9Nm<+k&(sF#F#<r1L9k>0r HQ7F"LN/i9Nm<+k&(sF#F#<r1L9k3H,G-^9# 3N> 0O"mN>Nlgr|$F"18/i9Nm<+k&(sF#F#<r1L9k?a KHQ9k3HOG-^;s#^?""k-zOO1LbN0m<Pk&(sF#F# <r1L9k>0rHQ7F"=N-zOO1LbN/i9 1 Nm<+k&(sF#F #<r1L9k3HbG-^;s#?@7"&LVmC/>^?O0tXt>NlgO |-^9#l3<I=$N3s]<MsHO"/i9 2 Nm<+k&(sF#F#<G 9#?$W4HKLDN/i9,8_7^9#

l3<I=$k@rHQ7FI8?KJkh&k@5l?>0KO"I8?J0N=N -zOO1LN/i9 1 NLNm<+k&(sF#F#<H18>0rU1k3H,G

h 7 O Wm0i`1L*hSWm7<8c< 161

-^9#3NlgO"=N?$WN=$N3s9Hi/?<O"=N-zOOGOxQ T=G9#1MK"/i9 1 Nm<+k&(sF#F#<KO"=N-zOObK"/ ;9D=J/i9 1 NLNm<+k&(sF#F#<,"klgGb"[9HX"U1 ^?OHQX"U1rp7F"/;9D=G9# v 2 DN(sF#F#<N&AN 1 D,I8?G"b&l},=&GJ$lgG" v [9HX"U1Nlg"I8?O[9HX"U1rp7F"/;9D=G9#?H(

P"b8e<k M"Wm0i`1L P"*hS P KM9H5l?bt5VWm0i `^?Ob8e<k&5VWm0i` S ,"kH7^9# P b (^?O S b) NX "U1rHQ7F"/;95lk M Gk@5l? T1 H$&>0N(sF#F#< ,"klgO" 2 DN&A 1 D,I8?G"klgKBCF" T1 H18>0GL N(sF#F#<r P bK (^?O S bK=l>l) k@G-^9# P bK"/; 9D=J T2 H$&>0N(sF#F#<,"j" S Gk@5l? T2 H$&>0 N(sF#F#<,"klg" P bG"/;9D=J T2 O"P bN T2 ,I8? NlgO"S bGb"/;9D=G9#P bN T2 ,I8?GJ$lgO" S ,L N T2 (I8?^?OI8?GJ$bN) rk@7?lgGb"S bG"/;9G-^ ;s# 3N?$WN=$N3s9Hi/?<O"=N-zOOGOxQT=G9#=N-zO OG"/;9D=JI8?H18>0NU$F$k-zOON/i9 1 Nm<+k&( sF#F#<O"=N-zOONk@9F<HasHK@(*Kk@5lk,W,"j ^9# /i9 1 N 2 DNm<+k&(sF#F#<N&A 1 D,I8?G"j-zOO1L bK"/;9D=JlgO"(sF#F#<N>0rXj9k PUBLIC ^?O PRIVATE 9F<HasHN$:l+O">}N(sF#F#<K,Q5l^9#(s F#F#<N>0, VOLATILE 9F<HasHKXj5lklg"=N(sF#F# <"^?O=N-zOOKk@5l?(sF#F#<O"x/0-r}A^9#2 DN (sF#F#<,b8e<kN&L(sF#F#<Nlg"=Nb8e<kr2H7" use_name H7F(sF#F#<N>0rXj9k USE 9F<HasHeGN>0Q9 O">}N(sF#F#<K,Q5l^9#

-zOO1LbN&LVmC/>O">0U-jt^?OH_~_Wm7<8c<J0 G"lP"INm<+k&(sF#F#<N>0G"CFb+^$^;s#3N>0 O"COMMON"VOLATILE"SAVE 9F<HasHG9iC7eGhZilklgK N_"&LVmC/&(sF#F#<H7F'15l^9#3lJ0Nlg"=N>0 Om<+k&(sF#F#<r1L7^9#H_~_Wm7<8c<>O"H_~_W m7<8c<r2H7J$-zOO1LbN&LVmC/>G"kD=-,"j^9# 3Nlg"H_~_Wm7<8c<>KO"/;9G-^;s#

0tXt>rXtkL>H9k3HbG-^9#3lO"0tXt>rm<+k&(s F#F#<H9k#lN}!G9#

162 XL Fortran for AIX: is2<8&jU!ls9

-zOO1LKH_~_Wm7<8c<H18>0N/i9 1 Nm<+k&(sF#F #<,^^lF$klg"=N-zOO1LK"kH_~_Wm7<8c<KO"/; 9G-^;s#

$s?<U'<9&VmC/NmN>O"=N$s?<U'<9&VmC/K"kWm 7<8c<>N$:l+"D^j"/;9D=JmN>H18>0Nlg,"j^9# ^?"mNH_~_Wm7<8c<H18>0G"kD=-b"j^9#\YKD$F O" 206 Z<8NXWm7<8c<2HNrhYr2H7F/@5$#

9F<HasH&(sF#F#<*hS=$N(sF#F#<

9F<HasH&(sF#F#<: J<N`\O"9F<HasH&(sF#F# <G9# v 9F<HasHXtN>z-tN>0

-zOO: >0rXj9k9F<HasHN-zOO v DATA 9F<HasH^?O[s3s9Hi/?<K"kE[ DO N DO QtH7

FXj9kQtN>0

-zOO: E[ DO j9HN-zOO

&LVmC/>^?O9+i<Qt>r|-"9F<HasH^?O=$NN-zOO 1LbG"/;9D=J/i9 1 N0m<Pk&(sF#F#<^?Om<+k&(s F#F#<N>0O"=N9F<HasH^?O=$NN=l>lN(sF#F#<> H18K9k3HOG-^;s#9F<HasH&(sF#F#<^?O=$N(sF #F#<N-zOObG"LN9F<HasH&(sF#F#<^?O=$N(sF# F#<,18>0r}D3HOG-^;s#

9F<HasHXtN9F<HasHK>z-tH7FXj5lkQt>N-zOO O"Xj5lF$k9F<HasHN-zOOH18G9#3NQt>N?$W*hS ?U-Qia<?<O"-zOO1LbN9F<HasHXtr^`Qt>G"klg K}D?$W*hS?U-Qia<?<H18G9#

9F<HasH^?O=$NN-zOO1LbG"/;9D=J0m<Pk&(sF# F#<^?Om<+k&(sF#F#<N>0,"=N9F<HasH^?O=$NN 9F<HasH&(sF#F#<^?O=$N(sF#F#<H18>0Nlg"=N >0O9F<HasH&(sF#F#<^?O=$N(sF#F#<N-zOOH7 F"=N9F<HasH&(sF#F#<^?O=$N(sF#F#<N-zOObG ra5l^9#9F<HasH&(sF#F#<^?O=$N(sF#F#<N-zO O0K"k9F<HasH^?O=$NNltr^`-zOO1LbNLNljGO" >0O0m<Pk&(sF#F#<^?Om<+k&(sF#F#<N-zOOH7F ra5l^9#

9F<HasH&(sF#F#<^?O=$N(sF#F#<N>0,Qt">0Ujt"^?OXtr(9"/;9D=J>0H18lg"=N9F<HasH&(sF #F#<^?O=$N(sF#F#<N?$W*hS?U-Qia<?<O=NQt"

h 7 O Wm0i`1L*hSWm7<8c< 163

>0U-jt"^?OXtH18KJj^9#>0,18GJ$lgN9F<Has H&(sF#F#<^?O=$N(sF#F#<N?$WO"-zJE[N?$W_j ,'KhCFh^j^9#9F<HasH&(sF#F#<, DATA 9F<HasH K"kE[ DO N DO QtG"klg"=NQtKO"/;9D=J>0U-jtH 18>0rU1k3HOG-^;s#

Fortran 95 9F<HasH*hS=$N(sF#F#<:

Fortran 95

J<O"Fortran 95 9F<HasH*hS=$N(sF#F#<G9# v FORALL 9F<HasH^?O FORALL =$NN index_name H7FXj9kQt N>0 -zOO: FORALL 9F<HasH^?O=$NN-zOO

FORALL 9F<HasH^?O=$N(sF#F#<,}D0-O" FORALL r^ `-zOO1LbNQt>,=N(sF#F#<N>0G"klgK}D3HKJk? $W*hS?U-Qia<?<@1G"j"0t?$WKJj^9#

&LVmC/>^?O9+i<Qt>r|-"/i9 1 N0m<Pk&(sF#F#< *hSm<+k&(sF#F#<r1L9k>0 (FORALL 9F<HasH^?O FORALL =$NN-zOO1LbG"/;9D=) O"index_name H18K9k3H OG-^;s# FORALL =$NN-zOO1LbG"M9H5l? FORALL 9F< HasH^?O FORALL =$NKO"18 index_name rU1k3HOG-^;s#

FORALL 9F<HasH^?O FORALL =$NN-zOO1LbG"/;9D=J 0m<Pk&(sF#F#<^?Om<+k&(sF#F#<N>0, index_name H 18lg"=N>0O FORALL 9F<HasH^?O FORALL =$NN-zOOb GO index_name H7Fra5l^9# ^?-zOO1LbNI3K*$Fb"=N> 0O0m<Pk&(sF#F#<^?Om<+k&(sF#F#<N>0H7Fra5 l^9#

Fortran 95 N*j

X"U1 X"U1O"1lN-zOO1LbG1lNG<?`\r#tN[Jk>0G1L9k lg"^?O1lNBTD=Wm0i`N[Jk-zOO1LG"1lNG<?`\r 18>0^?O#tN[Jk>0G1L9klgK88^9#

[9HX"U1

[9HX"U1 rHQ9lP"bt5VWm0i`"b8e<k&5VWm0i`"^ ?OI8?jA+i=N[9HbN>0U-(sF#F#<K"/;9G-kh&KJ

164 XL Fortran for AIX: is2<8&jU!ls9 j^9#"/;95lk(sF#F#<O"[9HbNH-H180-r}A" (b7 "lP) 18>0G1L5l^9#e-(sF#F#<KO"*V8'/H"I8?j A">0j9H&0k<W"$s?<U'<9&VmC/*hSWm7<8c<JI, ^^l^9#

EXTERNAL 0-,Xj5lF$k>0O0m<Pk>G9#3N>0rsmN>H7 F}D[9H-zOO1LbNIN(sF#F#<Kb"=N>0*hS[9HX"U 1rHQ7F"/;99k3HOG-^;s#

"k-zOO1LbGk@^?Oi|=,Tolklg"!K(9(sF#F#<O= N-zOO1LbGm<+kHJj^9# v COMMON 9F<HasHbNQt>^?O DATA 9F<HasHbGi|=5l

?Qt> v DIMENSION 9F<HasHbN[s> v I8?N>0 v ?$Wk@bN*V8'/H>"EQUIVALENCE"POINTER"ALLOCATABLE"

SAVE"TARGET"AUTOMATIC"0t POINTER"STATIC"^?O VOLATILE 9 F<HasH v PARAMETER 9F<HasHbN>0U-jt v NAMELIST 9F<HasHbN>0j9H&0k<W> v $s?<U'<9mN>^?OjAQ_i;R v INTRINSIC 9F<HasHbNH_~_Wm7<8c<> v FUNCTION 9F<HasH"9F<HasHXt9F<HasH"^?O?$Wk

@9F<HasHbNXt> v FUNCTION 9F<HasH^?O ENTRY 9F<HasHbNkL> v SUBROUTINE 9F<HasHbN5Vk<As> v ENTRY 9F<HasHbN(sHj<> v FUNCTION 9F<HasH" SUBROUTINE 9F<HasH"ENTRY 9F<Ha

sH"^?O9F<HasHXt9F<HasHbN>z-t> v >0U-=$NN>0

5VWm0i`KP7Fm<+kG"k(sF#F#<O"[9H-zOO1LbGO "/;9G-^;s#

!Nh&Jlg"DATA 9F<HasHN0Km<+k&(sF#F#<N2H^?O jArT&3HOG-^;s# 1. "k-zOO1LKBj7Fm<+kG"klg#(sF#F#<O DATA 9F<

HasHGi|=5lk+iG9# 2. [9HK"k(sF#F#<,m<+k&(sF#F#<N>0H18lg#

[9HNI8?>K"/;9G-J$lgGb"=N?$WN=$N^?O=Nh&J =$NN5V*V8'/HKO"/;9D=G9#

h 7 O Wm0i`1L*hSWm7<8c< 165

5VWm0i`,[9HX"U1rp7F]$s?< (^?O#t]$s?<) K"/ ;99kH"5VWm0i`NFSP7~K8_9k]$s?<X"U1O5VWm0 i`K=TN^^Dj^9#3N]$s?<X"U1O"5VWm0i`bGQ97F b+^$^;s#Wm7<8c<,BTr*;7Fb"]$s?<X"U1O=TN^ ^Dj^9#?@7"3lKhCF]$s?<,$jAKJklgOc0G9#3Nl g"[9HKX"7?]$s?<NX"U1u7O$jAHJj^9#

$s?<U'<9\NO"HQX"U1rp7F(sF#F#<rHQ9k3HOG- ^9,"[9HX"U1rp7F>0U-(sF#F#<rHQ9k3HO"j^; s# bt5VWm0i`^?Ob8e<k&5VWm0i`N[9H-zOO1LKO"1 lNHQX"U1rbC?(sF#F#<rXj9k3H,G-^9#

[9HX"U1Nc SUBROUTINE MYSUB TYPE DATES ! Define DATES

INTEGER START INTEGER END END TYPE DATES CONTAINS

INTEGER FUNCTION MYFUNC(PNAME) TYPE PLANTS

TYPE (DATES) LIFESPAN ! Host association of DATES

CHARACTER(10) SPECIES INTEGER PHOTOPER END TYPE PLANTS END FUNCTION MYFUNC END SUBROUTINE MYSUB

HQX"U1

HQX"U1 O"USE 9F<HasHKhCFb8e<kN(sF#F#<K"/; 99k]K88^9#HQKX"7?(sF#F#<N>0rQ97F"m<+kNzOO1LbGHQ9k3H,D=G9#3NX"U1OBTD=Wm0i`NBT~ NVO-zG9#\YKD$FO" 488 Z<8NXUSEYr2H7F/@5$# MODULE M

CONTAINS SUBROUTINE PRINTCHAR(X)

CHARACTER(20) X PRINT *, X END SUBROUTINE END MODULE PROGRAM MAIN USE M ! Accesses public entities of module M CHARACTER(20) :: NAME=,George, CALL PRINTCHAR(NAME) ! Calls PRINTCHAR from module M END

166 XL Fortran for AIX: is2<8&jU!ls9

]$s?<X"U1

]$s?<KX"7??<2CHO"]$s?<KP9k2HKhCF"2H9k3H ,G-^9#3lr]$s?<X"U1HFS^9#

]$s?<O9YF!Nh&JX"U1u7HJj^9#

X" (Associated)

v ALLOCATE 9F<HasHKhCF5oK]$s?<,dj6il"eG

X"r| (Disassociated) 5l?j"$jA (Undefined) K5lk3HO"j ^;sG7?# ALLOCATE (P(3)) v 3lO=_X"7F$k+"^?O TARGET 0-r-7F$k?<2CH

KdjvFilF$k]$s?<G9#djvFD=G"klgKO"=_ dj6ilF$k]$s?<r(7F$^9# P => T

X"r| (Disassociated)

v ]$s?<O"NULLIFY 9F<HasH^?O -qinit=f90ptr *W7gs

KhCFLk8z=5lF$^9#Vf<6<:&,$IWN X-qinitYr 2H7F/@5$# NULLIFY (P) v ]$s?<Ndj6j,5oKr|5lF$^9#

DEALLOCATE (P) v 3lOX"r|5l?]$s?<KdjvFilF$k]$s?<G9#

NULLIFY (Q); P => Q

$jA (Undefined)

v i|NuV (-qinit=f90ptr *W7gs,Xj5lF$J$lg) v ?<2CH,dj6ilF$J$lg v ]$s?<J0KhCF?<2CHNdj6j,r|5l?lg

POINTER P(:), Q(:) ALLOCATE (P(3)) Q => P DEALLOCATE (Q) ! Deallocate target of P through Q. ! P is now undefined. END v RETURN 9F<HasH^?O END 9F<HasHNBTKhj"]$

s?<N?<2CH,$jAKJC?lg v ]$s?<,k@^?O"/;95l?Wm7<8c<bGN RETURN 9

F<HasH^?O END 9F<HasHNBTe#?@7" 74 Z<8N X$jAr/85;k$YsHYN`\ 4 K-R7?*V8'/Hr|- ^9#

h 7 O Wm0i`1L*hSWm7<8c< 167 jAu7*hSX"U1u7 ]$s?<NjAu7O"=N?<2CHNu7r(7^9#]$s?<,jAD=J ?<2CHKX"7F$klg"=N]$s?<NjAu7O"QtN,'K7?,C FjA^?O$jAuVK9k3H,G-^9#

]$s?<NX"U1u7,X"r| (Disassociated) ^?O$jA (Undefined) Nlg KO"=N]$s?<r2H7?jdj6jrr|G-^;s#X"U1u7,IsJ lgGb"]$s?<O,:Lk8z=5l"dj6ilk+^?O]$s?<djv Fr5l^9#]$s?<,dj6ilkH"=NjAu7O$jAKJj^9#]$ s?<,]$s?<djvFr5lkH"=NX"U1u7*hSjAu7O"=N? <2CHKhCFhail^9#7?,CF"]$s?<,jA5l??<2CHKX "9kH"=N]$s?<OjA5l?uVKJj^9#

0t]$s?<X"U1

IBM H%

G<?&*V8'/HKX"7?0t]$s?<rHQ9kH"G<?&*V8'/H r2H9k3H,D=KJj^9# 3lr0t]$s?<X"U1HFS^9#

0t]$s?<X"U1O"!Nh&Ju7GN_88^9# v 0t]$s?<K"QtN"Il9rdjvF?lg

POINTER (P,A)

P=LOC(B) ! A and B become associated v #tN]$sF#s0hr1lN0t]$s?<rXj7Fk@7?lg

POINTER (P,A), (P,B) ! A and B are associated v #tN0t]$s?<K"18QtN"Il9^?O9Hl<8KX"7?>NQt

N"Il9rdjvF?lg

POINTER (P,A), (Q,B)

P=LOC(C) Q=LOC(C) ! A, B, and C become associated v >z-tH7FXj7?0t]$s?<QtK">N>z-t^?O&LVmC/N

asP<N"Il9rdjvF?lg

POINTER (P,A) . . CALL SUB (P,B) . . SUBROUTINE SUB (P,X)

168 XL Fortran for AIX: is2<8&jU!ls9

POINTER (P,Y) P=LOC(X) ! Main program variables A ! and B become associated.

IBM H% N*j

Wm0i`1L"Wm7<8c<"*hS5VWm0i` Wm0i`1LO 1 TJeN8zsG"9F<HasH"ma"*hS INCLUDE G #l/F#VG=.5lF$^9#CKJ<NbNrX7^9# v a$sWm0i` v b8e<k v VmC/&G<?NWm0i`1L v 0tXt5VWm0i` v 0t5Vk<As&5VWm0i`

BTD=Wm0i`O"1 DNa$sWm0i`"$UNtN0t5VWm0i`"b 8e<k"*hSVmC/&G<?NWm0i`1L+iJkWm0i`1LN8gN G9# a$sWm0i`^?O5VWm0i`+i""k5VWm0i`rFSP7FCjN h}rTo;k3H,G-^9#Wm7<8c<rFSP9H"2H5l?5VWm0 i`,BT5l^9#

0t5VWm0i`^?Ob8e<k&5VWm0i`KO"#tN ENTRY 9F<H asH,~CF$^9#5VWm0i`O" ENTRY 9F<HasH4HK 1 DNW m7<8c<rjA9kNObHhj SUBROUTINE ^?O FUNCTION 9F<Ha sHQK 1 DNWm7<8c<rjA7^9#

0tWm7<8c<O"0t5VWm0i`^?O Fortran J0NWm0i`@lGn .5l?Wm0i`1LN$:l+GjA5l^9#

a$sWm0i`"0tWm7<8c<"VmC/&G<?NWm0i`1L"*hS b8e<kN>0O"0m<Pk&(sF#F#<G9#btWm7<8c<*hSb 8e<k&Wm7<8c<N>0O"m<+k&(sF#F#<G9#

btWm7<8c<

0t5VWm0i`"b8e<k&5VWm0i`"*hSa$sWm0i`KO"X tH7FG"l5Vk<AsH7FG"l" CONTAINS 9F<HasHJ_Kbt5 VWm0i`rH_~`3H,G-^9#

btWm7<8c<O"bt5VWm0i`GjA7^9#bt5VWm0i`O>N bt5VWm0i`KOH_~a^;s# b8e<k&Wm7<8c<O"b8e< k&5VWm0i`^?Ob8e<k&5VWm0i`bN(sHj<GjA7^9#

h 7 O Wm0i`1L*hSWm7<8c< 169 btWm7<8c<*hSb8e<k&Wm7<8c<O"!N@r|$F0tWm7 <8c<H18G9# v btWm7<8c<^?Ob8e<k&Wm7<8c<N>0O"0m<Pk&(s

F#F#<GO"j^;s# v bt5VWm0i`O"ENTRY 9F<HasHr^`3HOG-^;s# v btWm7<8c<>r>Wm7<8c<HX"9kz-tK9k3HOG-^; s# v bt5VWm0i`^?Ob8e<k&5VWm0i`O"[9HX"U1rp7F

[9H&(sF#F#<XN"/;9"r}CF$^9#

^$0l<7gsN?aNRsH:

0tWm7<8c<rbt5VWm0i`KQ(k+"^?Ob8e<kNfK~l^ 9#@(*$s?<U'<9O"?$WN!:rT$^9#

FORTRAN 77 =<9 PROGRAM MAIN

INTEGER A A=58 CALL SUB(A) C A MUST BE PASSED END SUBROUTINE SUB(A)

INTEGER A,B,C ! A must be redeclared C=A+B END SUBROUTINE

Fortran 90 ^?O Fortran 95 =<9 PROGRAM MAIN

INTEGER :: A=58 CALL SUB CONTAINS SUBROUTINE SUB

INTEGER B,C C=A+B ! A is accessible by host association END SUBROUTINE END $s?<U'<9N50

Wm7<8c<N$s?<U'<9O"Wm7<8c<2HNA0rhj7^9#$s ?<U'<9O!Nt,+iJj^9# v Wm7<8c<NCv Wm7<8c<N>0 v >z-tN>0*hSCv Wm7<8c<NmN1LR ("klg)

Wm7<8c<NC-KO!Nh&JbN,"j^9#

170 XL Fortran for AIX: is2<8&jU!ls9 v 5Vk<As^?OXtH7FWm7<8c<rhL9k3H v F>z-trG<?&*V8'/H"@_<&Wm7<8c<"^?O*rajXj

RH7F$:l+rhL9k3H >NG<?&*V8'/HNC-KO"=N?$W"?U-Qia<?< ("kl g)"Au"U^"*W7gsG"k+I&+"dj6jD=+I&+"]$s?<G "k+I&+"*hS?<2CHG"k+I&+JI,"j^9#?$W&Qia< ?<^?O[s-&NhjKX7F>N*V8'/HKINxY8&5lk+bC- N 1 DG9#Au"5$:"*hS8z9,[j5lklg"=lbC-K^^l ^9# >Wm7<8c<NC-KO"$s?<U'<9N@(-"Wm7<8c<NC- ($s?<U'<9,@(*Jlg)"*hS*W7gs+I&+JI,"j^9# v Wm7<8c<,XtNlg"?$W"?U-Qia<?< ("klg)"is/"d

j6jD=+I&+"*hS]$s?<G"k+I&+JI"kLMNC-rXj7 ^9#s]$s?<N[skLNlg"=NAubC-N 1 DG9#?U-Qia <?<^?O[s-&NhjKX7F>N*V8'/HKINxY8&5lk+bC -N 1 DG9#8z*V8'/HN95,[j5lklgO"=lbC-K^^l ^9# -zOO1LbGWm7<8c<K"/;9D=G"lP"Wm7<8c<O=N-z OO1LbG@(*^?OE[NIAi+N$s?<U'<9rHj^9#3NlgN ,'O!NH*jG9#

(sF#F#< $s?<U'<9 >Wm7<8c< $s?<U'<9&VmC/,"k+"^?O $s?<U'<9&VmC/K"/;9D=Jl g"-zOO1LbG@(* =N>N9YFNlgOE[ 0t5VWm0i` $s?<U'<9&VmC/,"k+"^?O $s?<U'<9&VmC/K"/;9D=Jl g"-zOO1LbG@(* =N>N9YFNlgOE[ kL8aU-NF"*Wm7<8 c< 5VWm0i`Nv:-zOO1LbG@(*

b8e<k&Wm7<8c< oK@(* btWm7<8c< oK@(* mNWm7<8c< oK@(* H_~_Wm7<8c< oK@(* 9F<HasHXt oKE[

bt5VWm0i`O$s?<U'<9&VmC/KO~lil^;s#

h 7 O Wm0i`1L*hSWm7<8c< 171

OO1LXjbNWm7<8c<O""/;9D=J#tN$s?<U'<9r}D3 HOG-^;s#

9F<HasHXtN$s?<U'<9r$s?<U'<9&VmC/bKXj9k3 HOG-^;s#

@(*$s?<U'<9 !Nlg"Wm7<8c<O@(*$s?<U'<9,,WHJj^9# 1. !NroGWm7<8c<XN2H,"klg

v z-t-<o<IrXj7?Wm7<8c<XN2H v jAQ_djvFH7FNWm7<8c<XN2H (5Vk<AsNlgN_) v jAQ_i;RH7FN0bGNWm7<8c<XN2H (XtNlgN_) v mN>Khk2HH7FNWm7<8c<XN2H v chG"k3H,Wa5lk3sF-9Hb 2. Wm7<8c<K!NbN,"klg

v *W7gsN>z-t v [sMNkL (XtNlgN_) v ]$s?<"?<2CH"dj6jD="^?O[jAu[sG"k>z-t v length ?U-Qia<?<,[j^?OjtN$:lGbJ$kL (8zXtNl

gN_) v ]$s?<^?Odj6jD=NkL (XtNlgN_)

3. Wm7<8c<O(lasH?Wm7<8c<G9#

E[$s?<U'<9 $s?<U'<9,@NGJ$lg"D^j5VWm0i`K@($s?<U'<9, J$lg"Wm7<8c<OE[N$s?<U'<9rHj^9#

$s?<U'<9&VmC/ $s?<U'<9&VmC/ O"0tWm7<8c<*hS>Wm7<8c<QN@( *$s?<U'<9rXj9k 1 DNjJG9#^?"3N$s?<U'<9&VmC /rHQ7F"mN1LRrjA9k3HbG-^9#$s?<U'<9&VmC/b N$s?<U'<9\N HO"{8N0tWm7<8c<^?O>Wm7<8c<QN CjN@(*$s?<U'<9rXj9kbNG9#

172 XL Fortran for AIX: is2<8&jU!ls9

INTERFACE_statement

=8N\YKD$FO" 407 Z<8NXINTERFACEYr2H7F/@5$#

END_INTERFACE_statement

=8N\YKD$FO" 354 Z<8NXEND INTERFACEYr2H7F/@5 $# MODULE_PROCEDURE_statement

=8N\YKD$FO" 417 Z<8NXMODULE PROCEDUREYr2H7F /@5$#

FUNCTION_interface_body

� INTERFACE_statement �

� � FUNCTION_interface_body SUBROUTINE_interface_body MODULE_PROCEDURE_statement

�

� END_INTERFACE_statement �

� FUNCTION_statement � � specification_part �

� end_function_statement �

h 7 O Wm0i`1L*hSWm7<8c< 173

SUBROUTINE_interface_body

FUNCTION_statement"SUBROUTINE_statement

=8N\YKD$FO" 378 Z<8NXFUNCTIONY*hS 473 Z<8N XSUBROUTINEYr2H7F/@5$#

specification_part

24 Z<8NX9F<HasH*hSBTNgxYG"�2� *hS �4� NVf ,U1il?9F<HasH&0k<WNgxsG9#

end_function_statement"end_subroutine_statement

=8N\YKD$FO" 350 Z<8NXENDYr2H7F/@5$#

$s?<U'<9\NK*$FO"Wm7<8c<NC-9YFrXj7F/@5$# 170 Z<8NX$s?<U'<9N50Yr2H7F/@5$#=NC-O"5VWm 0i`NjAGXj7?bFHlW7F$k,W,"j^9#?@7"J<Nlgr| -^9# 1. >z-tN>0OlW7J/Fb+^$^;s# 2. Wm7<8c<O"chG"kHjA7F$k5VWm0i`G"kH7Fb"ch

G"k3Hr(9,WO"j^;s# 3. chJBz-tr"chGJ$>Wm7<8c<HX"U1k3H,G-^9# 4. H_~_(lasH?Wm7<8c<r>Wm7<8c<HX"U1klg">Wm

7<8c<O(lasH?Wm7<8c<G"k,WO"j^;s#

$s?<U'<9\NN specification_part O"Wm7<8c<NC-rhj7J$G< ?&*V8'/HN0-XjdMNjArT&9F<HasHr^ak3H,D=G 9#=Nh&JEM9F<HasHO"$s?<U'<9KFArZ\7^;s#$s ?<U'<9&VmC/O"=NC-,b8e<k&5VWm0i`jAGjA5lk b8e<k&Wm7<8c<NC-rXj7^;s#

$s?<U'<9\NKO"ENTRY 9F<HasH" DATA 9F<HasH" FORMAT 9F<HasH"9F<HasHXt9F<HasH"^?OBTD=9F <HasHr~lk3HOG-^;s#(sHj<&$s?<U'<9rXj9k3H Khj"(sHj<>r$s?<U'<9\NbNWm7<8c<>H7FHQ9k3 H,G-^9#

� SUBROUTINE_statement � � specification_part �

� end_subroutine_statement �

174 XL Fortran for AIX: is2<8&jU!ls9

$s?<U'<9\NO"[9HX"U1rp7F>0U-(sF#F#<rHQ9k 3HO"j^;s#$s?<U'<9\NOGU)kHNE[,'U-N[9HH1M K7ol^9#E[,'Nb@KD$FO" 69 Z<8NX?$WNha}Yr2H7F /@5$#

$s?<U'<9&VmC/O"mN^?OsmNN$:l+G9#mN$s?<U' <9&VmC/O"INTERFACE 9F<HasHbGmNEMrXj7J1lPJj^ ;s,"smN$s?<U'<9&VmC/GO=Nh&JmNEMrXj9k,WO "j^;s#\YKD$FO" 407 Z<8NXINTERFACEYr2H7F/@5$#

smN$s?<U'<9&VmC/btN$s?<U'<9\NKO"5Vk<As* hSXtP}N$s?<U'<9r~lk3H,G-^9#

mN>O"$s?<U'<9&VmC/bN9YFNWm7<8c<r2H9k?a K"1lN>0rXj7^9#mN>GNWm7<8c<2H,/89k?SK"Gg 1 DNCjNWm7<8c<,FSP5l^9#

MODULE PROCEDURE 9F<HasH,HQG-kNO"$s?<U'<9&Vm C/,mNEM,Xj5lF$F"+DFWm7<8c<>,b8e<k&Wm7<8 c<H7F"/;9D=J-zOO1LbK~lilF$klg@1G9#

MODULE PROCEDURE 9F<HasHGHQ5lkWm7<8c<>O""/;9 D=J$s?<U'<9&VmC/fN MODULE PROCEDURE 9F<HasHG3 l^GK1lNmN1LRrXj7FXj5l?>0K9k3HOG-^;s#

IBM H%

Fortran J0N5VWm0i`KP9k$s?<U'<9Nlg"FUNCTION ^?O SUBROUTINE 9F<HasHbN>z-tj9HKhjz-O7}!r@(*KXj G-^9#\YKD$FO" 195 Z<8NX>z-tYr2H7F/@5$#

IBM H% N*j

$s?<U'<9Nc

MODULE M CONTAINS SUBROUTINE S1(IARG)

IARG = 1 END SUBROUTINE S1 SUBROUTINE S2(RARG)

RARG = 1.1 END SUBROUTINE S2 SUBROUTINE S3(LARG)

h 7 O Wm0i`1L*hSWm7<8c< 175

LOGICAL LARG LARG = .TRUE.

END SUBROUTINE S3 END USE M INTERFACE SS

SUBROUTINE SS1(IARG,JARG) END SUBROUTINE MODULE PROCEDURE S1,S2,S3 END INTERFACE CALL SS(II) ! Calls subroutine S1 from M CALL SS(I,J) ! Calls subroutine SS1 END SUBROUTINE SS1(IARG,JARG)

IARG = 2 JARG = 3 END SUBROUTINE

CjN$s?<U'<9rp7FWm7<8c<r,:2HG-^9#Wm7<8c< KmN$s?<U'<9,8_9klgO"mN$s?<U'<9rp7FWm7<8 c<r2H9k3H,G-^9#

$s?<U'<9\NbGO">z-tr>Wm7<8c<H9klg">z-tr EXTERNAL 0-KXj9k+"^?O>z-tN$s?<U'<9rN]9k,W, "j^9#

mN$s?<U'<9&VmC/ mN$s?<U'<9&VmC/GO" INTERFACE 9F<HasHKmN>"jA Q_i;R"^?OjAQ_djvFrXj9k,W,"j^9# mN>O1l>G" =N>0rHQ9k3HKhj$s?<U'<9&VmC/GXj5lF$k9YFN Wm7<8c<r2H9k3H,G-^9# mN>O""/;9D=JmN>"^?O $s?<U'<9&VmC/bNWm7<8c<>NIl+H18D=-,"j^9#

"k-zOO1LbG"/;9D=J#tNmN$s?<U'<9,18m<+k>r }CF$klg"=liNmN$s?<U'<9O1lNmN$s?<U'<9H+J 5l^9#

@rJmNWm7<8c<2H

mNWm7<8c<2H,J5lkH-"CjNWm7<8c<, 1 D@1FSP5l ^9#!N,'K>(P"mN2HO@rHJj^9#

1lN-zOO1LbK"k 2 DNWm7<8c<,&K"djvFrjA7F$k +"jAQ_Ni;R*hS1tNz-tr}CF$klg"[Jk?$W"kind ?U -Qia<?<"^?Ois/r}D>z-tKz-tj9HbNLVGP~9kb& 1 DN>z-trXj7J1lPJj^;s#

176 XL Fortran for AIX: is2<8&jU!ls9

1 DN-zOO1LbGO"18mN>r}D 2 DNWm7<8c<O">}Hb5V k<AsG"k+"^?O>}HbXtGJ1lPJj^;s#^?"2 DN&AN/ J/Hb 1 DK"!N>}Nror~?9>z-t,,\HJj^9# 1. >N5VWm0i`Nz-tj9HKJ$>z-t""k$O[Jk?$W"[Jk

kind ?U-Qia<?<"^?O[Jkis/Gj9H5lF$k>z-tH"z -tj9HbNLVGP~9kbN# 2. >Nz-tj9HKJ$>z-t""k$O[Jk?$W"[Jk kind ?U-Qi

a<?<"^?O[Jkis/Gj9H5lF$k>z-tH"z-t-<o<IG P~9kbN#

$s?<U'<9&VmC/,H_~_Wm7<8c<r8+9klg (!N`r2 H)"=NH_~_Wm7<8c<O"HQG-kz-tN8g4HK1lNWm7<8 c<,jv9kCjNWm7<8c<N8g+i=.5lF$klgH1MK"0RN ,',,Q5l^9#

IBM H% m: 1. BYTE ?$WN>z-tH"INTEGER(1)"LOGICAL(1)"*hS8z?$WNP~

9k 1 P$HN>z-tO18G"kH+J5l^9# 2. -qintlog 3sQ$i<&*W7gsrXj9kH"0t?$W*hS@}?$WN

>z-tH"18 kind ?U-Qia<?<r}D0t?$W*hS@}?$WNP ~9k>z-tN?$WO18G"kH+J5l^9# 3. $s?<U'<9\NbN EXTERNAL 0-rXj7F>z-tNk@N_rT&

lg"=N>z-tOLVHz-t-<o<IGWm7<8c<KP~9k#lN> z-tHJj^9#

IBM H% N*j

mN$s?<U'<9&VmC/Nc PROGRAM MAIN INTERFACE A

FUNCTION AI(X)

INTEGER AI, X END FUNCTION AI END INTERFACE INTERFACE A

FUNCTION AR(X)

REAL AR, X END FUNCTION AR END INTERFACE INTERFACE FUNC

FUNCTION FUNC1(I, EXT) ! Here, EXT is a procedure

INTEGER I EXTERNAL EXT

h 7 O Wm0i`1L*hSWm7<8c< 177

END FUNCTION FUNC1 FUNCTION FUNC2(EXT, I)

INTEGER I REAL EXT ! Here, EXT is a variable END FUNCTION FUNC2 END INTERFACE EXTERNAL MYFUNC IRESULT=A(INTVAL) ! Call to function AI RRESULT=A(REALVAL) ! Call to function AR RESULT=FUNC(1,MYFUNC) ! Call to function FUNC1 END PROGRAM MAIN

mN$s?<U'<9&VmC/KhkH_~_Wm7<8c<NH%

mNH_~_Wm7<8c<OH%^?OFjA9k3H,D=G9#H%5l?H_ ~_Wm7<8c<O"{8NCjH_~_Wm7<8c<rd-7^9#FjA5l ?H_~_Wm7<8c<O"{8NCjH_~_Wm7<8c<H~lXoj^9#

mN>HmNH_~_Wm7<8c<>,18G"=N>0, INTRINSIC 0-r}C F$klg (^?OH_~_3sF-9HKXj5lF$klg)"mN$s?<U'< 9OmNH_~_Wm7<8c<NH%rT$^9#

mN>HmNH_~_Wm7<8c<>O18Gb"=N>0, INTRINSIC 0-r} CF$J$lg (^?OH_~_3sF-9HKXj5lF$J$lg)"mN$s?< U'<9OmNH_~_Wm7<8c<NFjArT&3H,-^9#

mN$s?<U'<9>, INTRINSIC 0-r}CF$klg (^?O3sF-9HK Xj5lF$klg)"mN$s?<U'<9>HCjNH_~_Wm7<8c<>O1 8KJk3HO"j^;s#

H_~_Wm7<8c<NH%*hSFjANc

PROGRAM MAIN INTRINSIC MAX INTERFACE MAX ! Extension to intrinsic MAX

FUNCTION MAXCHAR(STRING)

CHARACTER(50) STRING END FUNCTION MAXCHAR END INTERFACE INTERFACE ABS ! Redefines generic ABS as

FUNCTION MYABS(ARG) ! ABS does not appear in

REAL(8) MYABS, ARG ! an INTRINSIC statement END FUNCTION MYABS END INTERFACE REAL(8) DARG, DANS REAL(4) RANS INTEGER IANS,IARG CHARACTER(50) NAME DANS = ABS(DARG) ! Calls external MYABS IANS = ABS(IARG) ! Calls intrinsic IABS

178 XL Fortran for AIX: is2<8&jU!ls9

DANS = DABS(DARG) ! Calls intrinsic DABS IANS = MAX(NAME) ! Calls external MAXCHAR RANS = MAX(1.0,2.0) ! Calls intrinsic AMAX1 END PROGRAM MAIN

jAQ_i;R

jAQ_i;RHO"f<6<jAN1`i;R"2 Ji;R"^?OH%H_~_i ;RN3HG9 ( 122 Z<8NXH%H_~_*hSjAQ_i;Yr2H)# jAQ _i;RO"Xt*hSmN$s?<U'<9&VmC/N>}GjA7F/@5$# 1. 1`i; op x8 O"!Nh&KjA7^9#

a. B]K 1 DN>z-t d8 rXj9kXt^?O(sHj<,J1lPJj^; s# b. INTERFACE 9F<HasHbN generic_spec G" OPERATOR (op) rXj7 ^9# c. x8 N?$Wr">z-t d8 N?$WH18K7^9# d. x8 K?U-Qia<?<,"klgO" d8 N?U-Qia<?<HlW5;F

/@5$# e. J<rN'7^9#

v Xt, ELEMENTAL G"k3H#^?O v x8 ,[sNlg"=Nis/*hSAu, d8 HlW7F$k3H# 2. 2 Ji; x8 op x: O"!Nh&KjA7^9#

a. 2 DN>z-t d8 *hS d: rXj9k FUNCTION ^?O ENTRY 9F<H

asHGXtrXj7^9# b. INTERFACE bN generic_spec G" OPERATOR (op) rXj7^9# c. x8 *hS x: N?$Wr"=l>l>z-t d8 *hS d: N?$WH18K7 ^9# d. x8 *hS x: K?U-Qia<?<,"klgO"=l>l d8 *hS d: N?

U-Qia<?<HlW5;F/@5$# e. J<rN'7^9#

v Xt, ELEMENTAL G"x8 H x: ,3lK>C?bNKJCF$k3H#^ ?O v x8 H x: NIAi+l}^?O>},[sG"klg"=Nis/HAu,=

l>l d8 H d: Nis/HAuKlW7F$k3H# 3. op ,H_~_i;RG"klg" x8 ^?O x: N$:l+N?$W^?Ois/

O"H_~_i;RG,\GO"j^;s# 4. generic_spec O"z-tNJ$Xt^?O 2 DJeNz-t,"kXtKP7F

OPERATOR rXj9k3HOG-^;s# 5. Fz-tO,\G9# 6. z-tO INTENT(IN) GXj7F/@5$#

h 7 O Wm0i`1L*hSWm7<8c< 179

7. $s?<U'<9&VmC/bGXj5l?=l>lNXtO"[j8z9NkLr

]}G-^;s# 8. Xj5l?i;R,H_~_i;RNlg"=NXtNz-tNtO=Ni;RNH

_~_HQtHlW9k,W,"j^9# 9. Xj5l?jAQ_i;RO"mN>HHbK"#tNXtK,Q5l^9#=Nl

g"=lO^5KmNWm7<8c<>Nh&JmNHJj^9#H_~_i;RfNlg"=NmNC-KO"H_~_i;R-f,=9H_~_i;,^^l^ 9# IBM H%

10. !N,'O"H%H_~_i;@1K,Q9kbNG9#

a. z-tN?$WN 1 D, BYTE ?$WG"kJi"=NH-[Jkz-tN

?$WOI8?HJj^9# b. -qintlog 3sQ$i<&*W7gs,s8zi;H7FXj5lF$F"d8 ,

tM^?O@}G"klg" d: OtM^?O@}K7J$G/@5$# c. -qctyplss 3sQ$i<&*W7gs,s8zi;H7FXj5lF$F"x8

,tM^?O@}G"x: ,8zjtNlgO"H_~_i;,BT5l^9#

IBM H% N*j

jAQ_i;RNc INTERFACE OPERATOR (.DETERMINANT.)

FUNCTION IDETERMINANT (ARRAY) INTEGER, INTENT(IN), DIMENSION (:,:) :: ARRAY INTEGER IDETERMINANT END FUNCTION END INTERFACE END jAQ_djvF

jAQ_djvFO"5Vk<AsXN2HH+J5l^9#8&rGiNz-tH 7"&&r 2 V\Nz-tH7FgLG//j^9# 1. jAQ_djvF x8 = x: O!Nh&KjA7^9#

a. 2 DN>z-t d8 *hS d: rXj9k SUBROUTINE ^?O ENTRY 9F

<HasHG5Vk<AsrXj7^9# b. $s?<U'<9&VmC/N generic_spec Khj" ASSIGNMENT (=) rX

j7^9# c. x8 *hS x: N?$Wr"=l>l>z-t d8 *hS d: N?$WH18K7 ^9# d. x8 *hS x: N?U-Qia<?<,"klgO"=l>l d8 *hS d: N?

U-Qia<?<HlW5;F/@5$# e. J<rN'7^9#

180 XL Fortran for AIX: is2<8&jU!ls9 v 5Vk<As, ELEMENTAL G"x8 H x: ,18AuG"x: ,9+i<G

"k3H#^?O v x8 H x: NIAi+l}^?O>},[sG"klg"=Nis/HAur=

l>l d8 H d: Nis/HAuKlW7F$k3H# . 2. ASSIGNMENT O"2 DNz-tr}D5Vk<AsKN_HQ7F/@5$# 3. Fz-tO,\G9# 4. GiNz-tO"INTENT(OUT) ^?O INTENT(INOUT) N$:l+G"2 V\N

z-tO INTENT(IN) H9Y-G9# 5. z-tN?$WO">}HbtM">}Hb@}"D^j>}Hb18o`NQia

<?<r}D8zK7J$G/@5$#

IBM H%

z-tN?$WN 1 D, BYTE ?$WG"kJi"=NH-[Jkz-tN?$ WOI8?HJj^9#

-qintlog 3sQ$i<&*W7gs,Xj5lF$F"d8 ,tM^?O@}G"k lg" d: OtM^?O@}K7J$G/@5$#

-qctyplss 3sQ$i<&*W7gs,Xj5lF$F"x8 ,tM^?O@}G" x: ,8zjtNlgO"H_~_djvF,BT5l^9#

IBM H% N*j

6. ASSIGNMENT mNEMrXj9kH"yfN8&>U,18I8?G"klgK

O"djvFi;rBT9k+^?OFjA7^9#

jAQ_djvFNc INTERFACE ASSIGNMENT(=)

SUBROUTINE BIT_TO_NUMERIC (N,B)

INTEGER, INTENT(OUT) :: N LOGICAL, INTENT(IN), DIMENSION(:) :: B END SUBROUTINE END INTERFACE

a$sWm0i` a$sWm0i`HO"BT~KBTD=Wm0i`,FSP5l?H-K79F`N )fru1hkWm0i`1LN3HG9#

h 7 O Wm0i`1L*hSWm7<8c< 181

PROGRAM_statement =8N\YKD$FO" 441 Z<8NXPROGRAMYr2H7F/@ 5$# specification_part 24 Z<8NX9F<HasH*hSBTNgxYG �2�" �3�"*h S �4� NVf,U1il?9F<HasH&0k<WN9F<Has H&7<1s9G9#

execution_part 24 Z<8NX9F<HasH*hSBTNgxY G �3� *hS �5� NVf,U1il?9F<HasH&0k<WN9F<HasH&7 <1s9G9#3lO"9F<HasH&0k<W �5� N9F<Ha sHGO^iJ1lPJj^;s#

internal_subprogram_part \YKD$FO" 169 Z<8NXbtWm7<8c<Yr2H7F/ @5$#

END_PROGRAM_statement =8N\YKD$FO" 350 Z<8NXENDYr2H7F/@5$#

a$sWm0i`K"ENTRY 9F<HasHr~l?j"+0*V8'/HrXj7 ?j9k3HOG-^;s#

IBM H%

a$sWm0i`K RETURN 9F<HasHr~lk3HOG-^9# RETURN 9 F<HasHNBTKhj"END 9F<HasHNBTH18zL,@il^9#

IBM H% N*j

a$sWm0i`O">\"V\rdo:=l+Hr2H9k3HOG-^;s#

� PROGRAM_statement �

� specification_part �

� execution_part �

� internal_subprogram_part �

� END_PROGRAM_statement �

182 XL Fortran for AIX: is2<8&jU!ls9 b8e<k b8e<kKO">NWm0i`1L+iHQG-kEM*hSjA,~CF$^9# 3liNjAKO"G<?&*V8'/HjA">0j9H&0k<W"I8?jA" Wm7<8c<N$s?<U'<9&VmC/"*hSWm7<8c<jA,"j^ 9# IBM H%

Fortran 90 b8e<kO"0m<Pk&G<?rjA7^9# COMMON G<?Nh &K"9lCI4NG&Q5lk?a"9lCI&"s;<UHJj^9# "Wj1< 7gsr9lCI&;<UK9kKO"0m<Pk&G<?r THREADPRIVATE ^? O THREADLOCAL H7Fk@9k,W,"j^9#\YKD$FO" 314 Z<8N XCOMMONY" 738 Z<8NXTHREADLOCALY"*hS 741 Z<8N XTHREADPRIVATEYr2H7F/@5$#

IBM H% N*j

MODULE_statement =8N\YKD$FO" 416 Z<8NXMODULEYr2H7F/@5 $# specification_part 24 Z<8NX9F<HasH*hSBTNgxYG �2�" �3�"*h S �4� NVf,U1il?9F<HasH&0k<WN9F<Has H&7<1s9G9#

module_subprogram_part

� MODULE_statement � � specification_part �

� module_subprogram_part �

� END_MODULE_statement �

h 7 O Wm0i`1L*hSWm7<8c< 183

CONTAINS_statement =8N\YKD$FO" 324 Z<8NXCONTAINSYr2H7F/@ 5$# END_MODULE_statement =8N\YKD$FO" 350 Z<8NXENDYr2H7F/@5$#

b8e<k&5VWm0i`O"b8e<kbK"j^9,"bt5VWm0i`GO "j^;s#b8e<k&5VWm0i`O"CONTAINS 9F<HasHNeK31 k,W,"j"btWm7<8c<r^ak3H,G-^9# b8e<k&Wm7<8 c<O"b8e<k&5VWm0i`^?Ob8e<k&5VWm0i`bN(sHj <GjA7^9#

b8e<kbNBTD=9F<HasHO"b8e<k&5VWm0i`bGXj5l ^9# 8z?$WNb8e<kXt>Nk@GO""9?j9/r95XjH7FHQ9k3 HOG-^;s#

specification_part K"9F<HasHXt9F<HasH" ENTRY 9F<HasH" ^?O FORMAT 9F<HasHr~lk3HOG-^;s,"3liN9F<Has Hrb8e<k&5VWm0i`NEMt,K~lk3HOD=G9#

+0*V8'/H*hS AUTOMATIC 0-r}D*V8'/HO"b8e<kN-z OOKO~lil^;s#

"/;9D=Jb8e<k&Wm7<8c<O"b8e<kbNLN5VWm0i`^ ?OHQX"U1rp7?b8e<kN0&N$:l+N-zOO1LKhCF (D^ j"USE 9F<HasHrHQ9k3HKhCF) FSP93H,G-^9#\YKD $FO" 488 Z<8NXUSEYr2H7F/@5$#

IBM H%

]$sF#s0h,jtJ0N-&G!5k@RrXj9klg"0t]$s?<r specification_part K~lk3H,G-^;s#

b8e<kN-zOObK"k9YFN*V8'/HO"=NX"U1u7"dj6j u7"jAu7"=l+iHQX"U1rp7Fb8e<kK"/;99kWm7<8

� CONTAINS_statement �

� � module_subprogram �

184 XL Fortran for AIX: is2<8&jU!ls9 c<, RETURN ^?O END 9F<HasHrBT9k]NMr]}7^9# \Y KD$FO" 74 Z<8NX$jAr/85;k$YsHYN`\ 4 r2H7F/@5 $# IBM H% N*j

b8e<kOb8e<k&Wm7<8c<^?OI8?jAKP9k[9HHJj"[ 9HX"U1rp7Fb8e<kN-zOObN(sF#F#<K"/;9G-^9#

b8e<k&Wm7<8c<O">Wm7<8c<z-tKX"7?Bz-tH7FH Q9k3H,G-^9#

b8e<k&Wm7<8c<N>0O"b8e<kN-zOOKP7Fm<+kG"& LVmC/>J0Nb8e<kbNIN(sF#F#<>Hb18K9k3HOG-^ ;s#

h 7 O Wm0i`1L*hSWm7<8c< 185 b8e<kNc

MODULE M

INTEGER SOME_DATA CONTAINS

SUBROUTINE SUB() ! Module subprogram

INTEGER STMTFNC STMTFNC(I) = I + 1 SOME_DATA = STMTFNC(5) + INNER(3)

^$0l<7gsN?aNRsH: v &LVmC/*hS INCLUDE G#l/F#Vr|n7^9# v b8e<krHQ7F0m<Pk&G<?*hSWm7<8c<r]}7"jAN0

g-,hlkh&K7^9#

FORTRAN 77 =<9

COMMON /BLOCK/A, B, C, NAME, NUMBER

REAL A, B, C A = 3 CALL CALLUP(D) PRINT *, NAME, NUMBER END SUBROUTINE CALLUP (PARM)

COMMON /BLOCK/A, B, C, NAME, NUMBER REAL A, B, C ... NAME = 3 NUMBER = 4 END Fortran 90 ^?O Fortran 95 =<9

MODULE FUNCS REAL A, B, C ! Common block no longer needed INTEGER NAME, NUMBER ! Global data CONTAINS

SUBROUTINE CALLUP (PARM) ... NAME = 3 NUMBER = 4 END SUBROUTINE END MODULE FUNCS PROGRAM MAIN USE FUNCS A = 3 CALL CALLUP(D) PRINT *, NAME, NUMBER END

186 XL Fortran for AIX: is2<8&jU!ls9

CONTAINS

INTEGER FUNCTION INNER(IARG) ! Internal subprogram

INNER = IARG * 2 END FUNCTION END SUBROUTINE SUB END MODULE PROGRAM MAIN

USE M ! Main program accesses CALL SUB() ! module M END PROGRAM

VmC/&G<?NWm0i`1L VmC/&G<?NWm0i`1LO">0U-&LVmC/bN*V8'/HKi| Mr?(^9#

BLOCK_DATA_statement =8N\YKD$FO" 298 Z<8NXBLOCK DATAYr2H7F /@5$#

specification_part 24 Z<8NX9F<HasH*hSBTNgxYG �2�" �3�"*h S �4� NVf,U1il?9F<HasH&0k<WN9F<Has H&7<1s9G9#

END_BLOCK_DATA_statement =8N\YKD$FO" 350 Z<8NXENDYr2H7F/@5$#

specification_part GO"?$Wk@"USE" IMPLICIT"COMMON"DATA" EQUIVALENCE"*hS0t POINTER 9F<HasH"I8?jA"*hSHQD =J0-EM9F<HasHrXj9k3H,G-^9#XjD=J0-H7FO" PARAMETER"DIMENSION" INTRINSIC"POINTER"SAVE"*hS TARGET , "j^9#

VmC/&G<? specification-part bN?$Wk@9F<HasHKO" ALLOCATABLE ^?O EXTERNAL 0-XjRr^sGOJj^;s#

� BLOCK_DATA_statement � � specification_part �

� END_BLOCK_DATA_statement �

h 7 O Wm0i`1L*hSWm7<8c< 187

1 DNBTD=Wm0i`bK#tNVmC/&G<?&Wm0i`1Lr~lk3H ,G-^9,">0rXj7J/Fh$NO=NfN 1 D@1G9# ^?"VmC /&G<?&Wm0i`1LbN#tN>0U-&LVmC/ri|=9k3H,G- ^9# VmC/&G<?&Wm0i`1LbN&LVmC/KX9k)sv`O"!NH*j G9# v >0U-&LVmC/bN9YFN`\O"=Ni|=,9YF*;7F$J/F

b" COMMON 9F<HasHbK~CF$k,W,"j^9# v 1lN>0U-&LVmC/r"2 DN[JkVmC/&G<?&Wm0i`1Lb

G2H9k3HOG-^;s# v VmC/&G<?&Wm0i`1LbGi|=G-kNO">0U-&LVmC/b

N]$s?<J0N*V8'/HN_HJj^9# v Vis/N&LVmC/bN*V8'/HOi|=5l^;s#

VmC/&G<?&Wm0i`1LNc

PROGRAM MAIN

COMMON /L3/ C, X(10) COMMON /L4/ Y(5) END PROGRAM BLOCK DATA BDATA

COMMON /L3/ C, X(10) DATA C, X /1.0, 10*2.0/ ! Initializing common block L3 END BLOCK DATA

BLOCK DATA ! An unnamed block data program unit PARAMETER (Z=10) DIMENSION Y(5) COMMON /L4/ Y DATA Y /5*Z/ END BLOCK DATA

Xt*hS5Vk<As&5VWm0i` 5VWm0i`O"Xt^?O5Vk<AsNIAi+G"j"bt5VWm0i`" 0t5VWm0i`"b8e<k&5VWm0i`N$:l+G9#^?"9F<Ha sHXtN9F<HasHKXtrXj9k3HbG-^9#0t5VWm0i`Ol oNWm0i`1LG9#

188 XL Fortran for AIX: is2<8&jU!ls9 subprogram_statement =8N\YKD$FO" 378 Z<8NXFUNCTIONY^?O 473 Z< 8NXSUBROUTINEYr2H7F/@5$#

specification_part 24 Z<8NX9F<HasH*hSBTNgxYG �2�" �3�"*h S �4� NVf,U1il?9F<HasH&0k<WN9F<Has H&7<1s9G9#

execution_part 24 Z<8NX9F<HasH*hSBTNgxY G �3� *hS �5� NVf,U1il?9F<HasH&0k<WN9F<HasH&7 <1s9G9#3lO"9F<HasH&0k<W �5� N9F<Ha sHGO^iJ1lPJj^;s#

internal_subprogram_part \YKD$FO" 169 Z<8NXbtWm7<8c<Yr2H7F/ @5$#

end_subprogram_statement Xt*hS5Vk<AsN END 9F<HasHKX9k\YKD$ FO" 350 Z<8NXENDYr2H7F/@5$#

bt5VWm0i`O"a$sWm0i`"b8e<k&5VWm0i`"^?O0t 5VWm0i`K"k CONTAINS 9F<HasHNe G"=7F[9H&Wm0i `N END 9F<HasHN0 Gk@7^9#bt5VWm0i`N>0O"[9H -zOO1LbNEM;/7gsKOjA7J$G/@5$#

0tWm7<8c<O"BTD=Wm0i`KX7F0m<PkJ-zOOr}CF$ ^9#FSP7&Wm0i`1LGO"$s?<U'<9&VmC/bN0tWm7< 8c<K$s?<U'<9rXj7?j" EXTERNAL 0-G0tWm7<8c<>r jA9k3H,G-^9#

� subprogram_statement � � specification_part �

� execution_part �

� internal_subprogram_part �

� end_subprogram_statement �

h 7 O Wm0i`1L*hSWm7<8c< 189

5VWm0i`KO"PROGRAM" BLOCK DATA" MODULE J0N9F<Has HG"lP"IN9F<HasHrXj7Fb+^$^;s# bt5VWm0i`K O" ENTRY 9F<HasHdbt5VWm0i`rXj9k3HOG-^;s#

Wm7<8c<2H

Wm7<8c<2HKO"!N 2 DN?$W,"j^9# v 5Vk<AsO"CALL 9F<HasH (\YKD$FO" 302 Z<8NXCALLY

r2H) ^?OjAQ_djvF9F<HasHNBTGFSP7^9# v XtO"Xt2H^?OjAQ_i;NBT~KFSP7^9#

Xt2H Xt2HO"!Nh&K0NfN 1 !RH7FHQ7^9#

Xt2H,BT5lkH"!N3H,gVKTol^9# 1. Bz-tKJk0,>A5l^9# 2. Bz-t,"P~9k>z-tKX"U1il^9# 3. )f,Xj5l?XtK\j^9# 4. Xt,BT5l^9# 5. XtNkLQtM (]$s?<XtNlgO"u7^?O?<2CH) ,"2H7F

$k0GH(kh&KJj^9#

Xt2HNBTKhCF"=NXt2H,~CF$k9F<HasHbtN>NG<? `\MrQ97J$G/@5$# @} IF 9F<HasH ^?O WHERE 9F<H asHN@}0K"kXt2HN/0Khj"=N0NM,?G"klgKBT5lk 9F<HasHN(sF#F#<KFAr?(kD=-,"j^9#

IBM H%

M*hS2HKhjz-trz-O93HKhCF@lVFSP7rFWK9k?a K"=l>lNlgKHQ9k?aNz-tj9HH_~_Xt %VAL *hS %REF ,s!5lF$^9#3liNH_~_XtO"Fortran J0NWm7<8c<2H*h S$s?<U'<9\NN5VWm0i`&9F<HasHGXjG-^9# ( 197 Z <8NX%VAL *hS %REFYr2H7F/@5$#) 2HXtNcKD$FO Xt 9F<HasH*hS F"r2H7F/@5$#

IBM H% N*j

dj6jD=JXtKO"@(*$s?<U'<9,"j^9#

� function_name ( ) actual_argument_spec_list �

190 XL Fortran for AIX: is2<8&jU!ls9 dj6jD=JXtK~kH"kLQtNdj6ju7O"=_dj6ilF$J$u VKJj^9#

XtNkLQtO"XtNBTfK?YGbdj6j^?Odj6jr|rT&3H, G-^9#?@7"=l,=_dj6jQ_G"Xtr*;9kH-KjAQ_NM, "k,W,"j^9#kLQtN+0dj6jr|O"Xtr*;9kH-KO(~K OTol^;s#=NeojK"XtN2H,/89k9F<HasHNBTeKTo l^9#

5VWm0i`*hSWm7<8c<2HNc PROGRAM MAIN REAL QUAD,X2,X1,X0,A,C3 QUAD=0; A=X1*X2 X2 = 2.0 X1 = SIN(4.5) ! Reference to intrinsic function X0 = 1.0 CALL Q(X2,X1,X0,QUAD) ! Reference to external subroutine C3 = CUBE() ! Reference to internal function CONTAINS

REAL FUNCTION CUBE() ! Internal function

CUBE = A**3 END FUNCTION CUBE END SUBROUTINE Q(A,B,C,QUAD) ! External subroutine

REAL A,B,C,QUAD QUAD = (-B + SQRT(B**2-4*A*C)) / (2*A) END SUBROUTINE Q

dj6jD=JXtNkLNc FUNCTION INQUIRE_FILES_OPEN() RESULT(OPENED_STATUS)

LOGICAL,ALLOCATABLE :: OPENED_STATUS(:) INTEGER I,J LOGICAL TEST DO I=1000,0,-1

INQUIRE(UNIT=I,OPENED=TEST,ERR=100) IF (TEST) EXIT 100 CONTINUE

END DO ALLOCATE(OPENED_STATUS(0:I)) DO J=0,I

INQUIRE(UNIT=J,OPENED=OPENED_STATUS(J)) END DO END FUNCTION INQUIRE_FILES_OPEN

H_~_Wm7<8c< H_~_Wm7<8c<O"XL Fortran KhCF9GKjA5lF$kWm7<8c< G9#\YKD$FO" 539 Z<8NXh 12 O H_~_Wm7<8c<Yr2H7F /@5$#

h 7 O Wm0i`1L*hSWm7<8c< 191

H_~_Wm7<8c<KO"mN>G2HG-kbN"Cj>G2HG-kbN"* hS>}G2HG-kbN,"j^9#

mNH_~_Xt

GO"$/D+Nc0r|$F"z-t,CjN?$WG"k,WOJ/"k LO=Nz-tN?$WH18KJkN,aLG9#18Wm7<8c<>r #tN?$WNz-t (?$W*hS kind ?U-Qia<?<Nz-tOI NCjNXtrHQ9k+r=L7^9) rXj7FHQ9k3HKhj"m N>OJ1KH_~_Wm7<8c<r2H9k3H,G-^9#

CjH_~_Xt

GO"CjN?$WNz-tr,WH7"kLbC-N?$WHJj^9#

CjH_~_Xt>O"Bz-tH7FO93H,G-^9#CjH_~_X tN>0,mNH_~_XtH18lg"Cj>,2H5l^9#CjH_~ _Wm7<8c<KX"7F$k>Wm7<8c<KP9k9YFN2HK* $FO"=NH_~_Wm7<8c<N$s?<U'<9H0g-N"kztrHQ9k,W,"j^9#

H_~_Wm7<8c<N>0rz-tH7FO;k+]+KD$FO"Wm7<8c <KhCF[Jj^9# Wm7<8c<2HK*$F INTRINSIC 0-rBz-tH7 FXj5lF$kH_~_Wm7<8c<NCj>rHQ9k3H,G-^9# v IMPLICIT 9F<HasHO"H_~_XtN?$WrQ97^;s# v H_~_>, INTRINSIC 0-GXj5lklg"=N>0O,:H_~_Wm7<

8c<H7F'15l^9#

H_~_Wm7<8c<>H>N>0NTlW

H_~_Wm7<8c<>O'15lkNG"G<?&*V8'/H,H_~_Wm7 <8c<H18>0Gk@5lF$kH"=NH_~_Wm7<8c<OHQ9k3H ,G-^;s#

mN$s?<U'<9&VmC/O" 172 Z<8NX$s?<U'<9&VmC/YK -R5lF$kh&K"mNH_~_XtNH%^?OFjArT&3H,G-^9# =NXt,9GK INTRINSIC 0-r}CF$klgOH%5l"}CF$J$lgO FjA5l^9#

192 XL Fortran for AIX: is2<8&jU!ls9 z-t Bz-tNEM

arg_keyword

FSP7fNWm7<8c<N@(*$s?<U'<9bN>z-t>G9#

argument

Bz-tG9#

IBM H%

%VAL"%REF

z-O7}!rXj7^9#\YKD$FO" 197 Z<8NX%VAL *hS %REFYr2H7F/@5$#

IBM H% N*j

Bz-tO"Wm7<8c<2HNz-tj9HK~l^9#Wm7<8c<2HNB z-tO<-N$:l+G9# v 0 v Qt v Wm7<8c<> v *rajXjR (Bz-t, CALL 9F<HasHK"klg)# *stmt_label A0

KJj^9#stmt_label O" CALL 9F<HasHH18-zOO1LK"k,t? <2CH&9F<HasHN9F<HasH&iYkr=7F$^9#

9F<HasHXt2HbGXj5lkBz-tO"9+i<&*V8'/HG"k, W,"j^9#

Wm7<8c<>O"Cj>GJ$lg"btWm7<8c<N>0"9F<HasH Xt"^?OWm7<8c<NmN>K9k3HOG-^;s#

� arg_keyword = argument (1) %VAL( argument ) (2) %REF( argument )

�

m: 1 IBM H%

2 IBM H%

h 7 O Wm0i`1L*hSWm7<8c< 193

Wm7<8c<N2HN,'*hS)sv`O" 190 Z<8NXWm7<8c<2HY Gb@7F$^9# Fortran 95 GO"sH_~_(lasH?Wm7<8c <rBz-tH7FHQ9k3HOG-^;s#

z-t-<o<I z-t-<o<IrHQ7F"Bz-tr>z-tHO[JkgVGXj9k3H,G -^9#z-t-<o<IrHQ9kH"*W7gsN>z-tKP~9kBz-tr J,9k3H,G-^9#D^j"1KWl<9[k@<H7F!=9k>z-tr, WH7^;s#

Fz-t-<o<IO"2HfNWm7<8c<N@(*$s?<U'<9K"k>z -tN>0K7F/@5$#z-t-<o<IO"E[N$s?<U'<9r}DWm 7<8c<Nz-tj9HbK~lJ$G/@5$#

z-tj9HbG"Bz-trz-t-<o<IrHQ7FXj5lklg"j9HN !NBz-tbz-t-<o<IKhCFXj5l^9#

z-t-<o<IO"iYk&Qia<?<KP7FXj9k3HOG-^;s#iY k&Qia<?<O"=NWm7<8c<2HbGz-t-<o<Ir2H9k0KX j7J1lPJj^;s#

z-t-<o<INc: INTEGER MYARRAY(1:10) INTERFACE

SUBROUTINE SORT(ARRAY, DESCENDING, ARRAY_SIZE)

INTEGER ARRAY_SIZE, ARRAY(ARRAY_SIZE) LOGICAL, OPTIONAL :: DESCENDING END SUBROUTINE END INTERFACE CALL SORT(MYARRAY, ARRAY_SIZE=10) ! No actual argument corresponds to the ! optional dummy argument DESCENDING END SUBROUTINE SORT(ARRAY, DESCENDING, ARRAY_SIZE)

INTEGER ARRAY_SIZE, ARRAY(ARRAY_SIZE) LOGICAL, OPTIONAL :: DESCENDING IF (PRESENT(DESCENDING)) THEN . . . END SUBROUTINE

194 XL Fortran for AIX: is2<8&jU!ls9

>z-t

>z-tO"9F<HasHXt9F<HasH"FUNCTION 9F<HasH" SUBROUTINE 9F<HasH"^?O ENTRY 9F<HasHGXj7^9#9F< HasHXt"Xt5VWm0i`"$s?<U'<9\N"*hS5Vk<As&5 VWm0i`N>z-tO"Bz-tN?$Wd"*hSFz-t,9+i<M"[ s"Wm7<8c<"^?O9F<HasH&iYkN$:lG"k+r(7F$^ 9#0t5VWm0i`"b8e<k&5VWm0i`"bt5VWm0i`NjA b"^?O$s?<U'<9\NbN>z-tO"!N$:l+K,`5l^9# v Qt> v Wm7<8c<> v "9?j9/ (5Vk<AsblQ"*raj]$sHr(7^9)

IBM H%

%VAL ^?O %REF O"$s?<U'<9&VmC/K"k FUNCTION 9F<Ha sH^?O SUBROUTINE 9F<HasHN>z-tKP7FN_Xj9k3H,G -^9#$s?<U'<9O"Fortran J0NWm7<8c<&$s?<U'<9KgC ?bNK7F/@5$# %VAL ^?O %REF ,0tWm7<8c<N$s?<U' <9&VmC/K"klg"3Nz-O7}!O=NWm7<8c<KP9k2H4H K(5l^9#0tWm7<8c<N2HGBz-t, %VAL ^?O %REF rXj 9klg"P~9k>z-tQN$s?<U'<9&VmC/G18z-O7}!rX j9k,W,"j^9#\YKD$FO" 197 Z<8NX%VAL *hS %REFYr2H 7F/@5$#

IBM H% N*j

9F<HasHXtjAN>z-tO"Qt>H7F,`5l^9#

Xj>O">z-tj9HbKlY@1~lk3H,D=G9#

9F<HasHXtN9F<HasHK>z-tH7FXj5lkQt>N-zOO O"Xj5lF$k9F<HasHN-zOOH18G9#3NQt>N?$WO"-

� dummy_arg_name (1) %VAL ( dummy_arg_name) (2) %REF ( dummy_arg_name)

�

m: 1 IBM H%

2 IBM H%

h 7 O Wm0i`1L*hSWm7<8c< 195 zOO1LbN9F<HasHXtr^`Qt>G"klgK}D?$W*hS?U- Qia<?<H18G9#Qt>O""/;9D=J[sH18>0KOG-^;s#

z-tX"U1 Bz-tO"Xt^?O5Vk<As,2H5lkH">z-tKX"U1il^9# Wm7<8c<2HGO"Bz-tj9H,"=Nj9HK"kBz-tH5VWm0 i`N>z-tHNVNP~r1L7^9#

z-t-<o<I,J$lg"Bz-tO>z-tj9HbGP~9kLVrjak> z-tKX"U1il^9#GiNBz-t,GiN>z-tH"2 V\NBz-t, 2 V\N>z-tH$C?h&K"J<1MKX"U1il^9#FBz-tO">z -tKX"U1k,W,"j^9#

-<o<I,"klg"Bz-tOz-t-<o<IH18>0N>z-tKX"U1 il^9#Wm7<8c<2H,~CF$k-zOO1LK*$F">z-tN>0O "/;9D=J@(*$s?<U'<9bK"k,W,"j^9#

5VWm0i`bNz-tX"U1O"=NWm0i`bG RETURN ^?O END 9 F<HasHBT~K*;7^9# 5VWm0i`,2H5l?H-Nz-tX"U1 ,"!N5VWm0i`N2H~^G}A[5lk3HO"j^;s#?@7"-qxlf77 3sQ$i<&*W7gsN persistent 5V*W7gs,Xj5l"5VWm0i` K 1 DJeN(sHj<&Wm7<8c<,Xj5lF$klgKO"z-tX"U1 O!N2H~^G}A[5l^9#

IBM H%

%VAL ,HQ5lklgr|$F"5VWm0i`GO>z-tN?aK9Hl<8, =s5lk3HO"j^;s#5VWm0i`NW;QKO"P~9kBz-t,HQ 5l^9#7?,CF">z-t,QokH"Bz-tNMbQoj^9#P~9kB z-t,0^?OY/Hk:(zU-N[s;/7gsG"klg"FSP7&NWm 7<8c<OBz-tN?aK9Hl<8r=s7"5VWm0i`O>z-trj A"FjA"^?OjAr|9k3HOG-^;s#

Bz-t, %VAL GXj5lk+"^?OP~9k>z-tK VALUE 0-,"kl g"5VWm0i`KO"Bz-tN9Hl<8hXN"/;9","j^;s#

IBM H% N*j

Bz-tO"P~9k>z-tGXj7??$W*hS?U-Qia<?< (>z-t ,]$s?<^?O[jAuN$:l+NlgO"Au) HlW9k3H,,WG9# ?@7"5Vk<As>K?$W,J/"5Vk<AsG"k>Wm7<8c<>HX "U1k,W,"klg"*hS*rajXjRK?$W,J/""9?j9/HX" U1k,W,"klgr|-^9#

196 XL Fortran for AIX: is2<8&jU!ls9

| | z-tX"U1O"#tlYkKo?kWm7<8c<2H^G"}A[5lklg, "j^9#

5VWm0i`N2HKhCF"2H5l?5VWm0i`bN>z-t,"2H5l ?5VWm0i`bNLN>z-tKX"U1ilklg"=N5VWm0i`NBT ~KIAiN>z-tbjA"FjA"^?O$jAuVK9k3HOG-^;s#? H(P"!Nh&J5Vk<AsNjA,"kH7^9#

SUBROUTINE XYZ (A,B)

3N5Vk<Asr"!N}!G2H9kH"

CALL XYZ (C,C)

>z-t A *hS B ,=l>l18z-t C KX"U1il^9#=NkL"A H B ,_$KX"9k3HKJj^9#3Nlg"A b B b"5Vk<As XYZ NBT~ ^?O XYZ KhCF2H5lk$:lNWm7<8c<KhCFbjA"FjA"^? O$jAuVK9k3HOG-^;s#

&LVmC/bN(sF#F#<^?OHQX"U1d[9HX"U1rp7F"/; 9D=J(sF#F#<KhCF">z-t,X"9klg"(sF#F#<,>ztKX"7F$kVK"(sF#F#<NMO>z-t>NHQKhCFN_Q99k 3H,G-^9#G<?&*V8'/HN$:l+Nt,,>z-tKhCFjA5l klg"=NG<?&*V8'/HO"jA,/89k0+e+K++oi:"=N> z-tKhCFN_2H9k3H,G-^9#3N)BO"]$s?<&?<2CHK D$Fb,Q5l^9#

IBM H%

3N)BK>oJ$Wm0i`,"klg"3sQ$i<&*W7gs -qalias=nostd rHQ9kN,,ZG9#\YKD$FO"Vf<6<:&,$IWNX-qalias *W 7gsYr2H7F/@5$#

IBM H% N*j

%VAL *hS %REF

IBM H%

Fortran J0N@lGq+l?5VWm0i` (?H(P"f<6<n.N C Wm0i `" AIX *Zl<F#s0&79F`&k<As) rFSP9KO" XL Fortran GH Q5lF$kGU)kHN}!HO[Jk}!GBz-trO5J1lPJiJ$lg ,"j^9#GU)kHN}!GO"Bz-tN"Il9rO7"Bz-t,8z?$ WNlgO95rO7^9# (-qnullterm 3sQ$i<&*W7gsrHQ7F"9+

h 7 O Wm0i`1L*hSWm7<8c< 197 i<8zi|=0,*<Lk&9Hjs0HHbKO5lkh&K7F/@5$#\Y KD$FO"Vf<6<:&,$IWN -qnullterm r2H7F/@5$#)

CALL 9F<HasH^?OXt2H9F<HasHNz-tj9HbG"%VAL *h S %REF H_~_XtrHQ9k3HKhCF"^?O$s?<U'<9\NbG> z-trH&3HKhCF"GU)kHNz-O7}!rQ99k3H,G-^9#3 liNH_~_XtO"0t5VWm0i`KBz-trO9}!rXj7^9#

%VAL *hS %REF H_~_XtO"Fortran Wm7<8c<2HNz-tj9Hb GHQ9k3HOG-^;s#^?"*rajXjRHHbKHQ9k3HbG-^; s# z-tj9HNH_~_XtKO"!NbN,"j^9#

%VAL 3NH_~_XtO"CHARACTER(1)"@}"0t"Bt"#GtN0"^?

OgxsNI8?G"kBz-tHloKHQ9k3H,G-^9#I8?N *V8'/HO"95, 1 P$Hhj9$8z=$N3s]<MsHd[sr }D3HOG-^;s#

%VAL O"[s"Wm7<8c<>"^?O 1 P$Hhj9$8z0G"k Bz-tHloKHQ9k3HOG-^;s#

%VAL ,BT5lkH"Bz-t,"32 SCH^?O 64 SCHNfVMH 7FO5l^9#Bz-t,Bt?$W^?O#Gt?$WG"klg"=N Bz-tO 1 D^?O#tN 64 SCHfVMH7FO5l^9#Bz-t, 0t?$W"@}?$W"^?OgxI8?G"klg"=NBz-tO 1 D JeN 32 SCHfVMH7FO5l^9# 32 SCHhj;$0tBz-t O"32 SCHMKJk^Gdf,H%5l" 32 SCHhj;$@}Bz-t O"32 SCHMKJk^G<mGdail^9#

>0U-P$Hjt*hSQtO"INTEGER(1) G"k+Nh&KO5l^ 9#Bz-t, CHARACTER(1) G"kH-" -qctyplss 3sQ$i<&* W7gs,Xj5l?+]+K++oi:"=N8&, 32 SCHMKJk^ G<mGdail^9#

%REF 3NH_~_XtrBT9kH"Bz-t,O5l"2HG-kh&KJj^

9#B]KO"Bz-tN"Il9@1,O5l^9#GU)kHNz-O7 }!HO[Jj"%REF O8zz-tN95rO7^;s#3Nh&J8zz -tr C k<AsKO9lgO" C k<As,9Hjs0N95r=LGkh&K"(?H(P" -qnullterm *W7gsrHCF) 9Hjs0rLk8 zG*;5;k,W,"j^9#

%VAL *hS %REF Nc

EXTERNAL FUNC CALL RIGHT2(%REF(FUNC)) ! procedure name passed by reference REAL XVAR CALL RIGHT3(%VAL(XVAR)) ! real argument passed by value

198 XL Fortran for AIX: is2<8&jU!ls9

IVARB=6 CALL TPROG(%VAL(IVARB)) ! integer argument passed by value

%VAL N8``reXKD$FO" 491 Z<8NXVALUEYr2H7F/@5$#

\YKD$FO"Vf<6<:&,$IWNX@lVFSP7Yr2H7F/@5$#

IBM H% N*j

>z-tNU^

INTENT 0-Khj">z-tNU^*JHQr@(*KXj9k3H,G-^9#@ (*$s?<U'<9,"klg"3N0-rHQ7FWm0i`NFSP7Wm7< 8c<NG,=r~15;k3HbG-^9#^?"z-tNU^,@i+KJk3H Khj"(i<r!:9k!q,?/Jj^9#=8N\YKD$FO" 405 Z<8N XINTENTYr2H7F/@5$#

IBM H%

!N=O"btWm7<8c<KD$F XL Fortran Nz-trO9}!r5,7^9 ([jAu>z-t*hS]$s?<>z-tO^^l^;s)#

= 5. z-O7}!*hSU^

z-t?$W Intent(IN) Intent(OUT) Intent(INOUT) No Intent s CHARACTER

Scalar

VALUE GU)kH GU)kH GU)kH

CHARACTER*1

Scalar

VALUE REFERENCE REFERENCE REFERENCE

CHARACTER*n

Scalar

REFERENCE REFERENCE REFERENCE REFERENCE

CHARACTER*(*)

Scalar

GU)kH GU)kH GU)kH GU)kH

I8? 1 Scalar VALUE GU)kH GU)kH GU)kH I8? 2 Scalar GU)kH GU)kH GU)kH GU)kH s CHARACTER

Array

GU)kH GU)kH GU)kH GU)kH

CHARACTER*1

Array

REFERENCE REFERENCE REFERENCE REFERENCE

CHARACTER*n

Array

REFERENCE REFERENCE REFERENCE REFERENCE

h 7 O Wm0i`1L*hSWm7<8c< 199

|

= 5. z-O7}!*hSU^ (3-)

z-t?$W Intent(IN) Intent(OUT) Intent(INOUT) No Intent CHARACTER*(*)

Array

GU)kH GU)kH GU)kH GU)kH

I8? 3 Array GU)kH GU)kH GU)kH GU)kH

IBM H% N*j

*W7gsN>z-t

OPTIONAL 0-rXj9kH"Wm7<8c<XN2HG">z-trBz-tKX "U1k,WOJ/Jj^9# OPTIONAL 0-Nx@KO"!Nh&JbN,"j^ 9# v *W7gsN>z-trHQ7F"GU)kHN0nr*<P<i$I7^9#?H

(P" 194 Z<8NXz-t-<o<INcYr2H7F/@5$# v hj@pKWm7<8c<r2HG-^9#?H(P"Wm7<8c<K(i<&O

sIi<^?Oaj3<IQN*W7gsNz-trXjG-^9#7+7"INW m7<8c<2H,P~9kBz-trs!9k+r*r9k3H,G-^9#

=8*hS,'KX9k\YKD$FO" 427 Z<8NXOPTIONALYr2H7F/@ 5$# Xj5lF$J$*W7gsN>z-tKP9k)Bv`

"k>z-t,Bz-tHX"7F*j"+D"3NBz-t,FSP75VWm0i `bK*W7gsGJ$>z-tH7FXj5lF$klg"^?OFSP75VWm 0i`bK>z-tH7FXj5lF$J$lg"=N>z-tO5VWm0i`N$ s9?s9bKXj5lF$^9#>z-tN&A*W7gsGJ$bNO",:Xj 7J1lPJj^;s#

*W7gsN>z-tN&AXj5lF$J$bNO"J<N,'K>&,W,"j^ 9# v >G<?&*V8'/HNlg"jA^?O2HOG-^;s#>G<?&*V8'

/H,GU)kHNi|=,XjG-k?$WG"klg"=Ni|=KOzLO" j^;s# v >Wm7<8c<Nlg"FSP7OG-^;s#

1. [s3s]<MsH^?O CHARACTER*n 3s]<MsH (n > 1) r}?J$I8?NG<?&*V8'/H 2. [s3s]<MsH^?O CHARACTER*n 3s]<MsH (n > 1) r}DI8?NG<?&*V8'/H 3. $UN?$W"5$:"is/N3s]<MsHr}DI8?NG<?&*V8'/H

200 XL Fortran for AIX: is2<8&jU!ls9 v *W7gsGOJ$>z-tKP~9kBz-tH7FXj9k3HOG-^;s#

?@7"PRESENT H_~_XtNz-tH7FXj9k3HOG-^9# v *W7gsN>z-tN5V*V8'/HN&AXj5lF$J$bNO"*W7g

sN>z-tKP~9kBz-tH7FHQ9k3HOG-^;s# v Xj5lF$J$*W7gsN>z-t,[sG"klg"Bz-tH7F(las

H?Wm7<8c<Ks!9k3HOG-^;s#?@7"18is/N[s,"= N(lasH?Wm7<8c<N*W7gsGJ$>z-tKP~9kBz-tH7 Fs!5lklgr|-^9# v Xj5lF$J$*W7gsN>z-t,]$s?<G"klg"*W7gsGOJ

$>z-tKP~9kBz-tH7FXj9k3HOG-^;s#?@7" PRESENT H_~_XtNz-tH7FXj9k3HOG-^9# v 8_7J$*W7gsN>z-t,dj6jD=G"klg"dj6jD=GOJ$

>z-tKP~9kBz-tH7F"dj6j"dj6jr|"^?Os!rT&3 HOG-^;s#?@7"PRESENT H_~_XtNz-tH7F3lrT&3HO G-^9#

8zz-tN95

8z>z-tN95,sjtNk@0H18G"klg"*V8'/HOBT~N95 r}D>z-tG9#>z-tGOJ$*V8'/H,BT~N95r}Dlg"+0 *V8'/HG9#\YKD$FO" 29 Z<8NX+0*V8'/HYr2H7F/@ 5$# >z-tN95XjR,gLGO^l?"9?j9/Nlg">z-tN95OBzt+iVQ55lW^9#>z-tr^sG$kWm0i`1L0G95,Xj5lF $k?a"=N95rQ59k3HKJko1G9#X"7?Bz-t,[s>G"k lg">z-t,Q59k95O"X"7?Bz-t[sK*1k[s(lasHN9 5G9#Q55l?95G %REF r8z>z-tKXj9k3HOG-^;s#

>z-tH7FNQt

QtG"k>z-tO"18?$W*hS kind ?U-Qia<?<r}DQtG"k Bz-tKX"U1k,W,"j^9#

Bz-t,9+i<G"klg"P~9k>z-tb9+i<GJ1lPJj^;s# ?@7"Bz-t,[jAu[s^?O]$s?<[s ("k$O3Nh&J(las HN5V9Hjs0) GJ$[sN(lasHNlgr|-^9#Bz-t,dj6j D=JlgO"P~9k>z-tbdj6jD=GJ1lPJj^;s#Wm7<8c <,mN>KhCF2H5lk+"jAQ_i;R^?OjAQ_djvFH7F2H 5lklg"Bz-t*hSP~9k>z-tNis/OlW9k,W,"j^9#9 +i<>z-tO"9+i<Bz-tKN_X"U1k3H,G-^9#

h 7 O Wm0i`1L*hSWm7<8c< 201

Fortran 95

(lasH?5VWm0i`bGHQ5lk>z-tKOJ<,,Q5l^9# v 9YFN>z-tO9+i<GJ1lPJi:"POINTER ^?O ALLOCATABLE

0-r}D3HOG-^;s# v >z-t"^?O=N5V*V8'/HO"k@0bGHQ9k3HOG-^;s#

?@7"=l, BIT_SIZE"KIND"^?O LEN H_~_XtXNz-tH7F"^ ?OtMHqNH_~_XtN$:l+XNz-tH7FHQ5lklgr|-^ 9#3lKD$FO 539 Z<8NXh 12 O H_~_Wm7<8c<Yr2H7F /@5$# v >z-tK"9?j9/rXj9k3HOG-^;s# v >z-tK>Wm7<8c<rXj9k3HOG-^;s#

Fortran 95 N*j

9+i<>z-t,8z?$WG"klg"=N95OBz-tN95J<KJj^ 9#>z-tO"Bz-tN8<N8zKX"U1il^9#8z?$WN>z-t, [sG"klg"95N)BOF[s(lasHKGOJ/[s4NK,Q5l^9# D^j">z-t[s4NN95rBz-t[s4Nhj9/9k3HOG-^;s ,"X"7?[s(lasHN95rQ99k3HOG-^9#

>z-t,[jAu[sG"klg"Bz-tO[j5$:[s^?O9+i< ([s (lasH^?O[s(lasH&5V9Hjs0QNXjRr^`) K7FOJj^ ;s# >z-t,@(*Au[s^?O[j5$:[sG"Bz-t,8zJ0N[sG"k lg">z-tN5$:OBz-t[sN5$:r6(FOJj^;s#FB[s(l asHO"P~9k>[s(lasHKX"5;il^9#Bz-t, as H$&:( zMr}D8zJ0N[s(lasHG"klg">z-t[sN5$:O"Bz-t [sN5$: + 1 - as r6(FOJj^;s# ds H$&:(zMr}D>z-t[ s(lasHO"as + ds - 1 H$&:(zMr}DBz-t[s(lasHKX"U 1il^9#

Bz-t,8z[s"8z[s(lasH"^?O8z5V9Hjs0N$:l+G" [sN8z-11L acu GO^klg"X"7?>z-t[sN8z-11L dcu O"B[sz-tN8z-11L acu+dcu-1 KX"U1il^9#

X"7?Bz-t,QtNlg"Qt>G"k>z-tr5VWm0i`bGjA9k 3H,G-^9#X"7?Bz-t,jAD=GOJ$lg"Qt>G"k>z-tr 5VWm0i`bGFjA7FOJj^;s#

Bz-t,Y/Hk:(zr}D[s;/7gsNlg"X"U1ilk>z-trj A9k3H,G-^;s#

202 XL Fortran for AIX: is2<8&jU!ls9

]$s?<J0N>z-t,]$s?<Bz-tKX"U1ilklg"=NBz-t O">z-t,z-tHX"9k?<2CHK=_X"U1ilF$k,W,"j^ 9#Bz-trO9}!KX9k)BO9YF"Bz-tN?<2CHK,Q5l^ 9# >z-t,?<2CHGb]$s?<GbJ$lgO"Bz-tKX"7?]$s?< O"Wm7<8c<FSP7~KP~9k>z-tKX"U1il^;s#

>z-tHBz-tN>},?<2CHG"j"=N>z-t,9+i<^?O[jA u[sNlg (7+b"Bz-t,Y/Hk:(zr}D[s;/7gsGJ$lg) O"!Nh&KJj^9# 1. Bz-tKX"7?]$s?<O9YF"Wm7<8c<FSP7~KP~9k>z

-tKX"U1il^9# 2. Wm7<8c<NBT,0;7Fb">z-tKX"7?]$s?<OBz-tKX

"U1il?^^KJj^9#

>z-tHBz-tN>},?<2CHG"j"=N>z-t,@(*Au[s^?O [j5$:[sN$:l+G"l}NBz-t,Y/Hk:(zr}D[s;/7gs GJ$lgO"!Nh&KJj^9# 1. Bz-tKX"U1il?]$s?<,"Wm7<8c<NFSP7~KP~9k>

z-tKX"U1ilk+I&+O"Wm;C5<!hG9# 2. Wm7<8c<NBT,0;7Fb">z-tKX"U1il?]$s?<,BztKX"U1il?^^KJk+I&+O"Wm;C5<!hG9#

>z-t,?<2CHG"j"=lKP~9kBz-t,?<2CHGOJ$+"^? OY/Hk:(zr}D[s;/7gsG"klg">z-tKX"U1il?]$s ?<O"Wm7<8c<NBT0;~K$jAKJj^9#

>z-tH7Fdj6jD=J*V8'/H

dj6jD=J>z-tO"=lKX"U1il?"dj6jD=JBz-tr}A^ 9#dj6jD=J>z-t,[sNlg"X"U1il?Bz-tb[sGJ1lP Jj^;s#

Wm7<8c<K~kH-KO"dj6jD=J>z-tNdj6ju7O"X"U1 il?Bz-tNdj6ju7KJj^9#>z-t, INTENT(OUT) G"X"U1i l?Bz-t,=_dj6ilF$klgO">z-tNdj6ju7,"=_dj6 ilF$J$H$&dj6ju7KJkh&K"Wm7<8c<FSP7G=NBzt,dj6jr|5l^9#>z-t, INTENT(OUT) GOJ/"Bz-t,=_dj 6ilF$klgO">z-tNMOX"U1il?Bz-tNMKJj^9#

Wm7<8c<,"/F#VNVK"INTENT(IN) r}?J$dj6jD=J>z-t Ndj6j"dj6jr|"jA"^?OjAr|rT&3H,G-^9#3liN$ YsHN$:l+,/87?lg"L>rp7FX"7?Bz-tr2H9k3HOv 5l^;s#

h 7 O Wm0i`1L*hSWm7<8c< 203 k<AsN*;~KO"Bz-tOdj6jD=J>z-tNdj6ju7r}A^9 (dj6jD=J>z-t, INTENT(IN) r}Dlgb"v3"Q9O"j^;s)#> z-t+iBz-tXNMNABN?aK"LoN,',,Q5l^9#

dj6jD=J>z-tN+0dj6jr|O">z-tNWm7<8c<bN RETURN ^?O END 9F<HasHNBTkLH7F/87^;s#

m: INTENT(IN) dj6jD=>z-tO"FSP7hNWm7<8c<bGQ95l

?"dj6ju7r}D3HOG-^;s#3liN>z-tH"LoN>z-t HNgJc$O"Wm7<8c<K~kH- (*hSWm7<8c<NBTf) Kd j6jr|G-kH$&3HG9# c SUBROUTINE LOAD(ARRAY, FILE)

REAL, ALLOCATABLE, INTENT(OUT) :: ARRAY(:, :, :) CHARACTER(LEN=*), INTENT(IN) :: FILE INTEGER UNIT, N1, N2, N3 INTEGER, EXTERNAL :: GET_LUN UNIT = GET_LUN() ! Returns an unused unit number OPEN(UNIT, FILE=FILE, FORM=,UNFORMATTED,) READ(UNIT) N1, N2, N3 ALLOCATE(ARRAY(N1, N2, N3)) READ(UNIT) ARRAY CLOSE(UNIT) END SUBROUTINE LOAD

>z-tH7FN]$s?<

>z-t,]$s?<Nlg"Bz-tb]$s?<KJj^9#^?"=N?$W" ?U-Qia<?<"*hSis/blW9k,W,"j^9#Bz-t2HO"]$ s?<+NKP9kbNG"?<2CHKP9kbNGO"j^;s#Wm7<8c< ,FSP5lkH"!Nh&KJj^9# v >z-tO"Bz-tN]$s?<X"U1u7rM@7^9# v Bz-t,X"U1ilklg">z-tb18?<2CHKX"U1il^9#

X"U1u7O"Wm7<8c<NBTfKQ9,D=G9#Wm7<8c<NBT, 0;9kH">z-tNX"U1u7O"X"U1ilF$klg"$jAKJj^ 9# IBM H%

z-O7O2HKhCFT$^9#D^j"%VAL ^?O VALUE r]$s?<Bz -tKXj9k3HOG-^;s#

IBM H% N*j

204 XL Fortran for AIX: is2<8&jU!ls9

| | |

>z-tH7FNWm7<8c<

Wm7<8c<H7F1L5lk>z-tr>Wm7<8c<HFS^9#>Wm7< 8c<O"CjNH_~_Wm7<8c<"b8e<k&Wm7<8c<"0tWm7 <8c<"^?OLN>Wm7<8c<G"kBz-tKN_X"U1il^9#H_ ~_Wm7<8c<rBz-tH7FO9}!N\YKD$FO" 539 Z<8NXh 12 O H_~_Wm7<8c<Yr2H7F/@5$#

>Wm7<8c<*hSP~9kBz-tO">},XtKJk+"^?O>},5V k<AsKJj^9#BWm7<8c<z-tN>z-tO">Wm7<8c<z-t N>z-tHlW7F$J1lPJj^;s#>z-t,XtG"klg"?$W"? U-Qia<?<"is/"Au (]$s?<J0N[sNlg)"*hS]$s?<G "k+I&+,lW7J1lPJj^;s#XtNkLN95,[j5lklg"3l OkLNC-HJj^9#XtNkL,"jt0GJ$?U-Qia<?<^?O[s N-&rXj9klg"0N(sF#F#<NM8-OkLNC-G9#

5Vk<AsG"k>Wm7<8c<O"H_~_G<??"I8?"*hS*raj XjRHO[Jk?$WNh&K7ol^9#3Nh&J>z-tO"5Vk<As^ ?O>Wm7<8c<G"kBz-tH@1lW7^9#

bt5VWm0i`r">Wm7<8c<z-tKX"U1k3HOG-^;s#Wm 7<8c<N2HN,'*hS)sv`O" 190 Z<8NXWm7<8c<2HYGb @7F$^9# Fortran 95 GO"sH_~_(lasH?Wm7<8c<r Bz-tH7FHQ9k3HOG-^;s#

>z-tH7FNWm7<8c<Nc PROGRAM MYPROG INTERFACE

SUBROUTINE SUB (ARG1)

EXTERNAL ARG1 INTEGER ARG1 END SUBROUTINE SUB END INTERFACE EXTERNAL IFUNC, RFUNC REAL RFUNC

CALL SUB (IFUNC) ! Valid reference CALL SUB (RFUNC) ! Invalid reference ! ! The first reference to SUB is valid because IFUNC becomes an ! implicitly declared integer, which then matches the explicit ! interface. The second reference is invalid because RFUNC is ! explicitly declared real, which does not match the explicit ! interface. END PROGRAM SUBROUTINE ROOTS

EXTERNAL NEG X = QUAD(A,B,C,NEG)

h 7 O Wm0i`1L*hSWm7<8c< 205

RETURN END FUNCTION QUAD(A,B,C,FUNCT)

INTEGER FUNCT VAL = FUNCT(A,B,C) RETURN END FUNCTION NEG(A,B,C)

RETURN END >z-tH7FN"9?j9/

"9?j9/NAGXj5lF$k>z-tO"5Vk<As&5VWm0i`bN SUBROUTINE 9F<HasH^?O ENTRY 9F<HasHN>z-tj9HK7+ XjG-^;s#P~9kBz-tO"*rajXjRGJ1lPJj^;s#3NX jRO"CALL 9F<HasHH18-zOOK"k,t?<2CH&9F<HasH N9F<HasH&iYkr(7^9#

*rajXjRNc

CALL SUB(*10) STOP ! STOP is never executed 10 PRINT *, ,RETURN 1,

CONTAINS

SUBROUTINE SUB(*) ... RETURN 1 ! Control returns to statement with label 10 END SUBROUTINE END Wm7<8c<2HNrh

Wm7<8c<2HbN5VWm0i`>O"mN>H7FN)5lk+"Cj>H7 FN_N)5lk+""k$ON)5lJ$+N$:l+G9#

J<NroN&AN 1 D^?O#t,vFO^klg"5VWm0i`>O-zOO1 LbGmN>H7FN)5l^9# v -zOO1LK"=N>0r}D$s?<U'<9&VmC/,"k# v 5VWm0i`>,"INTRINSIC 0-KhCF-zOO1LbGXj5l?mNH

_~_Wm7<8c<N>0H18G"k# v -zOO1L,"HQX"U1rp7Fb8e<kK"kmN>rHQ7F$k# v -zOO1LbK5VWm0i`>Nk@,J$,"=N>0,[9H-zOO1L

bGmN>H7FN)5lF$k#

5VWm0i`>,mN>H7FN)5lF*i:"+D!N$:l+NroN 1 D, "FO^klg"5VWm0i`>O-zOO1LbGCj>H7FN_N)5l^ 9#

206 XL Fortran for AIX: is2<8&jU!ls9 v -zOO1LbK18>0r}D$s?<U'<9\N,"k# v 18>0r}D9F<HasHXt"b8e<k&Wm7<8c<"^?Obt5V

Wm0i`N$:l+,-zOO1LbK"k# v 5VWm0i`>,"INTRINSIC 0-KhCF-zOO1LbGXj5l?CjH

_~_Wm7<8c<N>0H18G"k# v -zOO1LK"5VWm0i`>r}D EXTERNAL 9F<HasH,"k# v -zOO1L,"HQX"U1rp7Fb8e<kK"kCj>rHQ7F$k# v -zOO1LbK5VWm0i`>Nk@OJ$,"=N>0,[9H-zOO1L

bGCj>H7FN)5lF$k#

mN>^?OCj>N$:lGbJ$lg"5VWm0i`>ON)5l^;s#

>0KP9kWm7<8c<2HNrhN,'

!N,'rHQ7F"mN>H7FN)5l?>0KP9kWm7<8c<2Hrrh 7^9# 1. >0N"k$s?<U'<9&VmC/^?OHQX"U1KhCF"/;9D=J

$s?<U'<9&VmC/,-zOO1LbK8_7"2H,=N$s?<U'< 9&VmC/NCjN$s?<U'<9N 1 DXNs(lasH?2HHlW7F $klg"=N2HOCj$s?<U'<9KX"U1il?CjWm7<8c<X NbNHJj^9# 2. 1 V\N,',vFO^iJ$H-"-zOO1LbNWm7<8c<>,

INTRINSIC 0-GXj5lk+"^?O=N>0, INTRINSIC 0-GXj5lk b8e<k&(sF#F#<rHQ7F$klgKO"=N2HOH_~_Wm7< 8c<KP9kbNHJj^9#=lG"2HOH_~_Wm7<8c<N$s?< U'<9HlW7^9# 3. ,' 1 H 2 N>}HbKvFO^iJ$,">0,[9HN-zOO1LbGmN

>H7FN)5lklg"=N>0O[9H-zOO1LK,' 1 H 2 r,Q9k 3HKhCFrh5l^9#3N,'r,Q9kKO"[9H-zOO1LHXt^ ?O5Vk<AsN$:l+N>0r}D-zOO1L,lW9k,W,"j^9# 4. ,' 1"2"3 N$:lKbvFO^iJ$lg"2HO=N>0r}DmNH_~

_Wm7<8c<KP9kbNHJj^9#

!N,'rHQ7F"Cj>H7FN)5l?>0KP9kWm7<8c<2Hrrh 7^9# 1. -zOO1L,5VWm0i`G"=N>0r}D$s?<U'<9\N,^^lF

$k+">0, EXTERNAL 0-r}CF$klg"*hS>0,=NWm0i` N>z-tG"klgKO"=N>z-tO>Wm7<8c<HJj^9#2HO= N>Wm7<8c<KP9kbNHJj^9# 2. ,' 1 ,vFO^i:"+D-zOO1LK=N>0r}D$s?<U'<9\N

,^^lF$k+">0, EXTERNAL 0-r}CF$klg"2HO0t5VW m0i`KP9kbNHJj^9#

h 7 O Wm0i`1L*hSWm7<8c< 207

3. -zOO1LbG"=N>0r}D9F<HasHXt^?Obt5VWm0i`,

"klg"2HO=NWm7<8c<KP9kbNHJj^9# 4. -zOO1LG">0, INTRINSIC 0-r}CF$klg"2HO=N>0r}D

H_~_Wm7<8c<KP9kbNHJj^9# 5. -zOO1LKO"HQX"U1rp7FHQ5lkb8e<k&Wm7<8c<>

KP9k2H,"j^9# USE 9F<HasHbG>0Q9ND=-,"k? a"2H>O5NWm7<8c<>HO[Jklg,"j^9# 6. $:lN,'bvFO^iJ$lg"2HO[9H-zOO1LK3liN,'r,

Q9k3HKhCFrh5l^9#

!N,'rHQ7F"N)5lJ$>0KP9kWm7<8c<2Hrrh7^9# 1. -zOO1L,5VWm0i`G">0,=N5VWm0i`N>z-t>G"kl

g"=N>z-tO>Wm7<8c<HJj^9#2HO=N>Wm7<8c<KP 9kbNHJj^9# 2. ,' 1 ,vFO^i:">0,H_~_Wm7<8c<>Nlg"2HO=NH_

~_Wm7<8c<KP9kbNHJj^9#3N,'r,Q9kKO"H_~_W m7<8c<jA*hSXt^?O5Vk<AsN$:l+N>0r}D2H,lW 7F$J1lPJj^;s# 3. ,' 1 *hS 2 N>}HbvFO^iJ$lg"2HO=N>0r}D0tWm7

<8c<KP9kbNKJj^9#

mN>KP9kWm7<8c<2HNrh

mN>XNWm7<8c<2Hrrh9klg"J<N,'K>$^9# v 2H,"18>0NmN$s?<U'<9bNCjN$s?<U'<9N 1 DHl

S7F*j"+D2H,~CF$kNH18-zOO1LK"k+"^?O=N-z OO1LbK"k USE 9F<HasHKhCF"/;9D=G"k+NIAi+G "klg"2HO=NCjNWm7<8c<KP9kbNKJj^9# v GiN,',,QG-:"2H,"18>0NmN$s?<U'<9bNCjN$s

?<U'<9N 1 DHlS7F*j"+D2H,~CF$kNH18-zOO1L K"k+"^?O=N-zOO1LbK"k USE 9F<HasHKhCF"/;9 D=G"k+NIAi+G"klg"2HO$s?<U'<9rs!9k$s?<U '<9&VmC/N=NCjN(lasH?Wm7<8c<KP9kbNKJj^ 9# v 0RN 2 DN,',vFO^iJ$H-"-zOO1LbN>0, INTRINSIC 0

-GXj5lk+"^?O=N>0, INTRINSIC 0-GXj5lkb8e<k+i "/;9G-klgKO"=N2HOmNWm7<8c<KP9kbNHJj^9# =lG"2HOmNWm7<8c<N$s?<U'<9HlW7^9# v 0RN 3 DN,',vFO^iJ$H-">0,[9HN-zOO1LbGmN>

H7FN)5lklg"=N>0O[9HN-zOO1LbK0RN,'r,Q9k

208 XL Fortran for AIX: is2<8&jU!ls9

3HKhCFrh5l^9#3N,'r,Q9kKO"[9HN-zOO1LHXt ^?O5Vk<AsN$:l+N>0r}D-zOO1L,lW9k,W,"j^ 9#

F" >\^?OV\*K+Hr2H9k3HNG-kWm7<8c<rF"Wm7<8c< HFS^9#3Nh&JWm7<8c<O"CjNror~?9^G"5BK=NWm 7<8c<+Hr2H9k3H,G-^9#?H(P"!Nh&K5N0t N N,hr hj9k3H,G-^9# INTEGER N, RESULT, FACTORIAL READ (5,*) N IF (N.GE.0) THEN

RESULT = FACTORIAL(N) END IF CONTAINS

RECURSIVE FUNCTION FACTORIAL (N) RESULT (RES)

INTEGER RES IF (N.EQ.0) THEN

RES = 1 ELSE

RES = N * FACTORIAL(N-1) END IF END FUNCTION FACTORIAL END =8*hS,'KX9k\YKD$FO" 378 Z<8NXFUNCTIONY" 473 Z<8N XSUBROUTINEY"^?O 359 Z<8NXENTRYYr2H7F/@5$#

IBM H%

^?"3sQ$i<&*W7gs -qrecur rXj9k3HKhCF"0tWm7<8c <rF"*KFSP93H,G-^9#?@7"XL Fortran O"Wm7<8c<, RECURSIVE ^?O RESULT N$:l+N-<o<IrXj7F$klgK"3N* W7gsr5k7^9#

IBM H% N*j

chWm7<8c<

Fortran 95

PURE Wm7<8c<KO{!nQ,J$?a"3sQ$i<,Wm7<8c<rFS P9lg"CjNgxK+{5l^;s#3Nc0O!NH*jG9# v chXt#M,V5lk+iG9#

h 7 O Wm0i`1L*hSWm7<8c< 209 v ch5Vk<As#OUT ^?O INOUT NU^G>z-tr$57?j""k$O

POINTER 0-KhCFX"U1u7^?O>z-tNMr$5G-k+iG9#

chWm7<8c<O"FORALL 9F<HasH*hS FORALL =$NGCK-QG 9#2H5lk9YFNWm7<8c<K{!nQ,/-J$h&K_W5lF$k+ iG9#

!N3sF-9HGO"Wm7<8c<OchGJ1lPJj^;s# v chWm7<8c<NbtWm7<8c< v jAQ_i;R^?OjAQ_djvFKhCF2H5l?bNr^a" FORALL

9F<HasH^?O FORALL =$NN\N^?O scalar_mask_expr G2H5l? Wm7<8c< v chWm7<8c<G2H5lkWm7<8c< v chWm7<8c<XNWm7<8c<Bz-t

H_~_Xt (RAND" XL Fortran H%O|/) *hS MVBITS 5Vk<AsO,: chHJj^9# PURE 0-r}DH@(*Kk@9k,WO"j^;s#9F<H asHXtO"2H9kXt,9YFchG"klgKN_"chKJj^9#

chXtN specification_part O"9YFN>z-t, IN NU^r}D3H (Wm7< 8c<z-tr|/)"*hS0-, POINTER G"kz-trXj7J1lPJj^ ;s#chN5Vk<AsN specification_part O"9YFN>z-t (Wm7<8c< z-tr|/)""9?j9/"*hS POINTER z-tr}Dz-tNU^rXj7 J1lPJj^;s#3Nh&JchWm7<8c<N?aN$s?<U'<9\NO 1MK">z-tNU^rXj7J1lPJj^;s#

chWm7<8c<N execution_part *hS internal_subprogram_part O"MrQ=5 ;k3sF-9H"D^j{!nQrz-/393sF-9HGO"IN NU^r}D> z-t"0m<PkQt (^?OX"7?9Hl<8G"k*V8'/H)"^?O=N 5V*V8'/Hr2HG-^;s#chXtN execution_part *hS internal_subprogram_part O"!Nh&J3sF-9HGO">z-t"0m<PkQt (^?OX"7?9Hl<8G"k*V8'/H)"=N5V*V8'/HrHQ7FO Jj^;s# v Qt ,INlYkGb]$s?<&3s]<MsHr}DI8?G"klg"dj

vF9F<HasHNfNQt"^?OdjvF9F<HasHNfN0 v ]$s?<NdjvF9F<HasHNfN pointer_object ^?O ?<2CH v DO ^?OE[ DO Qt v READ 9F<HasHNfN input_item v WRITE 9F<HasHNfNbtU!$k1LR v I/O 9F<HasHNfN IOSTAT= ^?O SIZE= 1LQt v ALLOCATE"DEALLOCATE"NULLIFY"^?O ASSIGN 9F<HasHNfNQ t v POINTER 0-r<&>z-t""k$O OUT ^?O INOUT NU^HX"7?B z-t

Fortran 95

210 XL Fortran for AIX: is2<8&jU!ls9 v LOC XNz-t v STAT= XjR v READ 9F<HasHGXj9k NAMELIST NfNQt

chWm7<8c<O"IN(sF#F#<b VOLATILE G"kHXjG-^;s# ^?"VOLATILE G"kG<?XN2Hr^ak3HOG-^;s#^a?lg"HQ X"U1^?O[9HX"U1rp7F"/;9D=KJj^9#3lKO" NAMELIST I/O rp7F88kG<?XN2Hb^^l^9#

chWm7<8c<GO"bt I/O @1rT&3H,G-^9#7?,CF"I/O 9F <HasHNuV1LRr"9?j9/ (*) K7?j"0tuVr2H7?j9k3H OG-^;s# I/O 9F<HasHO"BACKSPACE"ENDFILE"REWIND" OPEN"CLOSE"INQUIRE"READ"PRINT"WAIT"*hS WRITE G9# PAUSE 9F<HasH*hS STOP 9F<HasHO"chWm7<8c<GOHQG-^ ;s# chXtHch5Vk<AsKO"!N 2 DNc$,"j^9# 1. 5Vk<AsN]$s?<J0N>G<?&*V8'/HOU^r}Dlgb"j^

9,"XtN]$s?<J0N>G<?&*V8'/HO IN NU^r}CF$J1 lPJj^;s# 2. POINTER 0-r<&5Vk<AsN>G<?&*V8'/HO"X"U1u7^?

OjAu7""k$O=N>}rQ99klg,"j^9#

Wm7<8c<,chH7FjA5lF$J$lg"$s?<U'<9\NGchHk @9k3HOG-^;s#7+7"=NUO?GO"j^;s#Wm7<8c<,ch HjA5lklg"$s?<U'<9\NGchHk@9k,WO"j^;s#bAm s"$s?<U'<9\N,Wm7<8c<rchHk@7J$lg"=NWm7<8 c< (@(*$s?<U'<9rp7F2H9kH-) O"chWm7<8c<2H@ 1,vD5lkH3mGO2HH7FHQG-^;s (?H(P"FORALL 9F<Ha sHNf)# c PROGRAM ADD

INTEGER ARRAY(20,256) INTERFACE ! Interface required for

PURE FUNCTION PLUS_X(ARRAY) ! a pure procedure

INTEGER, INTENT(IN) :: ARRAY(:) INTEGER :: PLUS_X(SIZE(ARRAY)) END FUNCTION END INTERFACE INTEGER :: X X = ABS(-4) ! Intrinsic function ! is always pure FORALL (I=1:20, I /= 10)

ARRAY(I,:) = I + PLUS_X(ARRAY(I,:)) ! Procedure references in ! FORALL must be pure

Fortran 95

h 7 O Wm0i`1L*hSWm7<8c< 211

|

END FORALL END PROGRAM PURE FUNCTION PLUS_X(ARRAY)

INTEGER, INTENT(IN) :: ARRAY(:) INTEGER :: PLUS_X(SIZE(ARRAY)),X INTERFACE

PURE SUBROUTINE PLUS_Y(ARRAY)

INTEGER, INTENT(INOUT) :: ARRAY(:) END SUBROUTINE END INTERFACE X=8 PLUS_X = ARRAY+X CALL PLUS_Y(PLUS_X) END FUNCTION

PURE SUBROUTINE PLUS_Y(ARRAY)

INTEGER, INTENT(INOUT) :: ARRAY(:) ! Intent must be specified INTEGER :: Y Y=6 ARRAY = ARRAY+Y END SUBROUTINE

Fortran 95 N*j

(lasH?Wm7<8c<

Fortran 95

(lasH?5VWm0i`jAKO"ELEMENTAL WlU#C/9XjR,J1l PJj^;s# ELEMENTAL WlU#C/9XjRrHQ7?lg"RECURSIVE X jROHQG-^;s#

(lasH?Wm7<8c<rXj7?lg"-qrecur *W7gsOHQG-^;s#

(lasH?5VWm0i`O"chJ5VWm0i`G9#?@7"chJ5VWm 0i`O,:7b(lasH?5VWm0i`GO"j^;s#(lasH?5VWm 0i`Nlg",:7b ELEMENTAL WlU#C/9XjR*hS PURE WlU# C/9XjRN>}rXj9k,WO"j^;s#PURE WlU#C/9XjRO" ELEMENTAL WlU#C/9XjRNXjKhCFE[KXj5l^9# 8``rN 5VWm0i`jA^?O$s?<U'<9\NKO"PURE *hS ELEMENTAL W lU#C/9XjRN>}r~lk3H,G-^9#

(lasH?Wm7<8c<"5VWm0i`"*hSf<6<jA(lasH?Wm 7<8c<O"J<N,'K>oJ1lPJj^;s# v (lasH?XtNkLO9+i<GJ1lPJi:" POINTER ^?O

ALLOCATABLE 0-r}D3HOG-^;s#

Fortran 95

212 XL Fortran for AIX: is2<8&jU!ls9 v (lasH?5VWm0i`bGHQ5lk>z-tKOJ<,,Q5l^9#

� 9YFN>z-tO9+i<GJ1lPJi:"POINTER ^?O

ALLOCATABLE 0-r}D3HOG-^;s# � >z-t"*hS5V*V8'/HO"k@0bGHQ9k3HOG-^;s#?

@7"=l, BIT_SIZE"KIND"^?O LEN H_~_XtXNz-tH7F" ^?OtMHqNH_~_XtH7FHQ5lklgr|-^9#3lKD$FO 539 Z<8NXh 12 O H_~_Wm7<8c<Yr2H7F/@5$# � >z-tK"9?j9/rXj9k3HOG-^;s# � >z-tK>Wm7<8c<rXj9k3HOG-^;s# v (lasH?5VWm0i`O" 209 Z<8NXchWm7<8c<YGjA5lF

$kchJ5VWm0i`K,Q5lk9YFN,'K>oJ1lPJj^;s# v (lasH?5VWm0i`O" 169 Z<8NXWm0i`1L"Wm7<8c<"

*hS5VWm0i`YGb@5lF$kchJWm7<8c<K,Q5lk9YF N,'K>oJ1lPJj^;s# v (lasH?5VWm0i`KO ENTRY 9F<HasHrXj9k3H,G-^9

," ENTRY 9F<HasHK ELEMENTAL WlU#C/9rXj9k3HOG -^;s# ELEMENTAL WlU#C/9r SUBROUTINE ^?O FUNCTION 9 F<HasHfKXj9kH" ENTRY 9F<HasHGjA5lkWm7<8c< O(lasH?KJj^9# v (lasH?Wm7<8c<O"WG0NjAQ_i;RH7FHQG-^9,"

113 Z<8NXi;R*hS0YGb@5lF$kWG0N,'K>oJ1lPJj ^;s#

(lasH?Wm7<8c<XN2HO"J<NlgKN_(lasH?KJj^9# v 2H,(lasH?XtKP9kbNG"1 DJeNBz-t,[sG"9YFN[

sBz-t,18Aur}D#^?O v 2H,(lasH?5Vk<AsKP9kbNG"INTENT(OUT) *hS

INTENT(INOUT) >z-tKP~9k9YFNBz-t,"18Aur}D[sG" k#DjNBz-tb3lK>CF$k#

(lasH?5VWm0i`XN2HO"=N9YFNz-t,9+i<G"klgO (lasH?GO"j^;s#

2HbN(lasH?Wm7<8c<XNBz-tO"J<N$:l+K9k3H,G -^9# v 9YF9+i<#(lasH?XtNlg"z-t,9YF9+i<G"lP"kL

O9+i<KJj^9# v 1 DJeN[sM# 1 DJeNz-t,[sMG"klg"J<N,',,Q5l ^9#

Fortran 95

h 7 O Wm0i`1L*hSWm7<8c< 213

� (lasH?XtNlg"kLNAuOGgis/N[sNBz-tNAuH18

KJj^9##tNz-t,"klgO"9YFNz-t,3lK>CF$J1l PJj^;s# � (lasH?5Vk<AsNlg"INTENT(OUT) *hS INTENT(INOUT) >z

-tKX"7?9YFNBz-tO"18AuN[sGJ1lPJi:"DjNz -tb=lK>oJ1lPJj^;s#

(lasH?2HNlg"(lasH?NkLNMO"5Vk<As^?OXt,"= l>lN[sNBz-tNP~9k(lasHKP7F"$UNgxGL9K,Q5l ?lgK@ilkkLNMH18KJj^9

H_~_5Vk<As MVBITS ,HQ5lklg"TO *hS FROM >z-tKP ~9kz-tO"18QtK9k3H,G-^9#3lHOLK"(lasH?5Vk <As^?O(lasH?XtXN2HbNBz-tO" 196 Z<8NXz-tX"U 1YGb@5lF$k)Bv`r~?5J1lPJj^;s#

CjN(lasH?Wm7<8c<,"kmNWm7<8c<KO"CLJ,',,Q 5l^9#3lKD$FO 208 Z<8NXmN>KP9kWm7<8c<2HNrhY r2H7F/@5$# c c 1: ! Example of an elemental function INTERFACE

ELEMENTAL REAL FUNCTION LOGN(X,N)

REAL, INTENT(IN) :: X INTEGER, INTENT(IN) :: N END FUNCTION LOGN END INTERFACE

REAL RES(100), VAL(100,100) ... DO I=1,100

RES(I) = MAXVAL( LOGN(VAL(I,:),2) ) END DO ... END PROGRAM P

Fortran 95

214 XL Fortran for AIX: is2<8&jU!ls9 c 2: ! Elemental procedure declared with a generic interface INTERFACE RAND

ELEMENTAL FUNCTION SCALAR_RAND(x)

REAL, INTENT(IN) :: X END FUNCTION SCALAR_RAND

FUNCTION VECTOR_RANDOM(x)

REAL X(:) REAL VECTOR_RANDOM(SIZE(x)) END FUNCTION VECTOR_RANDOM END INTERFACE RAND

REAL A(10,10), AA(10,10)

! Since the actual argument ,AA, is a two-dimensional array, and ! a specific procedure that takes a two-dimensional array as an ! argument is not declared in the interface block, then the ! elemental procedure ,SCALAR_RAND, is called.

A = RAND(AA)

! Since the actual argument is a one-dimensional array section, and ! a specific procedure that takes a one-dimensional array as an ! argument is declared in the interface block, then the specific ! one-dimensional procedure ,VECTOR_RANDOM, is called. This is an ! non-elemental reference since ,VECTOR_RANDOM, is not declared to ! be elemental.

A = RAND(AA(6:10,2)) END

Fortran 95 N*j

Fortran 95

h 7 O Wm0i`1L*hSWm7<8c< 215

Fortran 95

216 XL Fortran for AIX: is2<8&jU!ls9 h 8 O I/O N50

3NOGO"J<N`\KD$Fb@7^9# v Xl3<IY v 218 Z<8NXU!$kY v 222 Z<8NXuVY

v 229 Z<8NXro*hS IOSTAT MY

l3<I l3<IHO"l"N8z^?OtMN3HG9#l3<IKO"jM0l3<I"T jM0l3<I"U!$k*;l3<IN 3 o`,"j^9#

jM0l3<I

jM0l3<IO"$UN ASCII 8z9Hjs0rBY?bNG"I_hjD=JA 0GNu~,D=G9#jM0l3<I,I_hilkH-O"8zG==5l?G< ?M,btA0KQ95l^9#jM0l3<I,q-~^lkH-O"q-~_P] NG<?,btq0+i8zKQ95l^9#

jM0l3<Ir AIX N asa 3^sIrHCFu~7?lg"l3<INh,8zK hCF"b>9Z<7s0,h^j^9,"3N8zOu~5l^;s#\YKD$F O"Vf<6<:&,$IWNXFortran ASA -cjC8)f (asa) rHQ7?POU !$kNu~Yr2H7F/@5$#l3<INDjN8z,"lP"8^<8sNl V8&NLV+iu~5l^9#b>N9Z<7s0O"jFik&G<?NA0G" A0EMKXj9k3H,G-^9#b>N9Z<7s0O"!Nh&KhailF$ ^9# l3<INGiN8z u~N0Nb>N9Z<7s0

Vis/ 1 T 0 2 T 1 !Z<8N 1 T\ + 0wjJ7

33K(7?8z*hS9Z<7s0O"u~l3<IQKjA5lF$kbNG9# 3lJ0N8zrl3<INGiN8zH7FHQ9kH"(i<,/87^9#u~ l3<IK8z,^^lF$J$H"1 T,N9Z<9,HilF+i"Vis/T, u~5l^9#l3<Ir<vuVK=(9klgKb"l3<INGiN8z,Ho

� Copyright IBM Corp. 1990, 2003 217 l^9,"jjNT9Z<9rN]9k8zO"Vis/"0"*hS + @1G9# (3liNu~3<Ir<vuVK=(5;kKO" AIX N asa 3^sIrHQ7J 1lPJj^;s#\YKD$FO"Vf<6<:&,$IWNXFortran ASA -cj C8)f (asa) rHQ7?POU!$kNu~Yr2H7F/@5$#)

TjM0l3<I

TjM0l3<IO"bt==A0NM,Bs@bNG"8zG<?H8zJ0NG< ?r^`3H,G-kbNH"G<?r^`3HNG-J$bNH,"j^9#MO7 9F`NbtA0KJCF$F"I_hj~^?Oq-~_~NMNQ9OTol^; s# U!$k*;l3<I

U!$k*;l3<I (8_9klg) O"U!$kNGeNl3<IG9#3Nl3 <IO95r}A^;s#3Nl3<IO"ENDFILE 9F<HasHKhCF@(* Kq-~`3H,G-^9# G*NG<?>w9F<HasH, WRITE 9F<Ha sHG"C?lg"U!$k*;l3<Ir"g!"/;9N?aK\35l?U!$ kKE[*Kq-~`3H,G-"U!$kr2H9kU!$kLVha9F<Has HNp~OTol^;s#5iK" v REWIND ^?O BACKSPACE 9F<HasHO"U!$k,\37F$kuVr

2H7^9#"k$O" v U!$kO"CLOSE 9F<HasHKhCF@(*K/m<:5lk+"(i<J

0N}3KhkWm0i`N*;KhCFE[*K/m<:5lk+""k$O18 uVGNLN OPEN 9F<HasHKhCFE[*K/m<:5l^9#

U!$k U!$kHO"l"Nbtl3<I*hS0tl3<I,Bs@bNG9#0tU!$ kKO"J<N 3 DN}!G"/;9G-^9# v >\"/;9 v g!"/;9 v 9Hj<`&"/;9

0tU!$k

0tU!$kHO"G#9/"F<W"^?O<vuVNh&J I/O uVKX"7?U !$kN3HG9#

"kWm0i`,0tU!$krI_hjQ^?Oq-~_QKHQG-kH-"^? OWm0i`,0tU!$krn.7?H-"BTD=Wm0i`N0tU!$k,8 _9kH$$^9#0tU!$kO"n.9kH8_9kh&KJj^9#0tU!$ kOo|5lkH"8_7J/Jj^9#?b~CF$J$0tU!$k,8_9kD =-b"j^9#

218 XL Fortran for AIX: is2<8&jU!ls9

| | | | |

IBM H%

0tU!$krU!$k>G1L9klg" AIX *Zl<F#s0&79F`NU! $k>H7F-zG"k?aKO"FU!$k>N95r 255 8zJ<K"dPQ9> NgW9r 1023 8zJ<K9k,W,"j^9 (?@7"dPQ9>OXj7J/F b+^$^;s)#

IBM H% N*j

0tU!$kNLVO"Lo"hT9k I/O `nKhCF_j5l^9#0tU!$k NLVO!N$:l+KJj^9# v i|@#h,Nl3<IN>0NLV"^?OGiNU!$k-11L# v *<@#GeNl3<IN>eNLV"^?OGeNU!$k-11L# v =Tl3<I#l3<IbKU!$k,LVU1ilF$klg#=lJ0Nlg"

=Tl3<IO8_7^;s# v hTl3<I#=_NU!$kLVN>0Nl3<I#=Tl3<I,J$lg"0

Nl3<IO=_NU!$kLVN>0Nl3<IG9#U!$k,i|@"^?O GiNl3<IKLVU1ilF$kH-KO"hTl3<IO"j^;s# v e3l3<I#=_NU!$kLVN>eNl3<I#=Tl3<I,J$lg"!

Nl3<IO=_NU!$kLVN>eNl3<IG9#U!$k,*<@"^?O GeNl3<IKLVU1ilF$kH-O"e3l3<IO"j^;s# v fV@#(i<Ne#

0tU!$k&"/;9&b<I: g!">\"*hS9Hj<`

XL Fortran O"0tU!$kNjtK"/;99k!N 3 DN}!rs!7^9# v g! v >\ v 9Hj<`

U!$kruVK\39kH-N"/;9}0rhjG-^9#

g!"/;9QK\35l?U!$kKO"l3<IOq-~^l?gK~j^9#l 3<IO"4t,jM0l3<I+"4t,TjM0l3<IN$:l+GJ1lPJ j^;s#GeNl3<IO"U!$k*;l3<IGJ1lPJj^;s#U!$k ,g!"/;9QK\35lF$kVO">\"/;9^?O9Hj<`&"/;9 I/O 9F<HasHrHCF"l3<IrI_hC?jq-~s@j7FOJj^; s# >\"/;9QK\35l?U!$kNl3<IO"$UNgxGI_hj^?Oq- ~_rT&3H,G-^9#l3<IO"4t,jM0l3<I+"4t,TjM0l 3<IN$:l+GJ1lPJj^;s#=NU!$k,J0Kg!"/;9QK\3 5lF$?lg"U!$kNGeNl3<I,U!$k*;l3<IKJklg,"j

h 8 O I/O N50 219

| |

| | | | | | | | | | | | | | | |

^9#3Nlg"U!$k*;l3<IO"=NU!$k,>\"/;9^?O9Hj <`&"/;9QK\35l?H-KO"U!$kNltH+J5l^;s#g!^? O9Hj<`&"/;9"j9HX(A0_j">0j9HA0_j"^?Os"IP s9 I/O 9F<HasHrHCF"l3<INI_hjdq-~_rT&3HOG-^ ;s# >\"/;9QK\35lF$kU!$kGO"Fl3<IKO"U!$kNl3<I Ngxr1L9k?aNl3<IVf,U$F$^9#l3<IVfO0tMG"l3 <INI_hj^?Oq-~_~KXj9k,W,"j^9#l3<IKOgKVf, U1ilF$^9#GiNl3<I, 1 VKJj^9#l3<INI_hj^?Oq- ~_O"l3<IVfgKT&,WO"j^;s#?H(P"9 V"5 V"11 VNl3 <Ir"VK"kl3<Irq-~^:K"3NgxGq-~`3HbG-^9#

>\"/;9QK\35l?U!$kbNl3<IO"9YF1895KJj^9#3 N95O"U!$kK\39kH-K"OPEN 9F<HasH ( 420 Z<8N XOPENYr2H) GXj7^9#

>\"/;9QK\35l?U!$kbNl3<Iro|9k3HOG-^;s,"7 7$MKq->93HOG-^9#^:l3<Irq-~^J1lP"l3<IrI_ hk3HOG-^;s#

IBM H%

9Hj<`&"/;9QNU!$kO"jM0H7FbTjM0H7Fb\3G-^ 9#IAiNA0b"1 P$H&U!$k-11LG=.5lk0t9Hj<`&U! $krHQ7^9#TjM09Hj<`&"/;9QK\35l?U!$kO9Hj< `=$N_r}A^9,"jM09Hj<`&"/;9QK\35l?U!$kOl3 <IH9Hj<`=$N>}r}A^9#3liNsE=$U!$kKOJ<NC-, "j^9# v U!$k-11LNfKl3<I&^<+<r=9bN,"j^9# v U!$kK]I5lF$kl3<I&^<+<+il3<I=$,d@5l^9# v l3<I9K)B,"j^;s# v l3<I&^<+<NJ$uNl3<INq-~_O5zG9# v U!$k*ojKl3<I&^<+<,J$lg"G*l3<IOuGOJ/T04

JbNKJj^9# v J0Kg!"/;9QK\35l?U!$kbNU!$k*;l3<IO"=NU!

$kr9Hj<`&"/;9QH7F\37?H-KOU!$kNltHO+J5l ^;s#

jM09Hj<`&"/;9QK\35l?U!$kNGiNU!$k-11LNLV , 1 KJj^9#e3NF-11LNLVO">0N-11Lhjbg-/Jj^9# l"N-11LNLVO,:7b"39kHOBi:"LVXjD=JU!$kNI_

220 XL Fortran for AIX: is2<8&jU!ls9

| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | hj^?Oq-~_rLVgKT&,WO"j^;s#jM09Hj<`&"/;9Q K\35l?U!$k-11LNLVr=L9kKO"INQUIRE 9F<HasHN POS= XjRrHQ7^9#U!$krLVXjG-J$lgO"INQUIRE 9F<H asHrHQ7Fh@7?MrHCF"=NU!$krLVXj9k3H,G-^9# U!$kn.J_"-11L,q-~^l"\3, READ 9F<HasHrvD9k Bj"U!$kK\35lF$kVOU!$k+iNI_hjrT$^9#jM09H j<`&"/;9QK\35l?U!$kNU!$k-11LO"jM09Hj<`& "/;9 I/O 9F<HasHKhCFN_"I_hj^?Oq-~_rT&3H,G- ^9# TjM09Hj<`&"/;9QK\35l?U!$kNGiNU!$k-11LNL V, 1 KJj^9#"39k-11LNLVNMO"gVK 1 :D}(F$-^9# LVXjD=JU!$kNI_hj^?Oq-~_rLVgKT&,WO"j^;s# U!$kn.J_"-11L,q-~^l"\3, READ 9F<HasHrvD9k Bj"U!$kK\35lF$kVOU!$k+i-11LrI_hk3H,G-^ 9#TjM09Hj<`&"/;9QK\35l?U!$kNU!$k-11LO"9 Hj<`&"/;9 I/O 9F<HasHKhCFN_"I_hj^?Oq-~_rT& 3H,G-^9#

IBM H% N*j

btU!$k

btU!$kO"Y/Hk:(zr}D[s;/7gsGOJ$8zQtG9#btU !$kOoK8_7^9#

btU!$k,9+i<8zQtNlg"U!$kO"=N9+i<QtHy7$95 r}D 1 DNl3<I+i.j^9#btU!$k,8z[sNlg"[sNF(la sHO"U!$kNl3<IHJj"Fl3<IN95O1lKJj^9#

l3<INI_hj*hSq-~_O"g!"/;9jM0 I/O 9F<HasHKhC FTol^9#btU!$krXjG-k I/O O" READ *hS WRITE @1G9#

WRITE 9F<HasHKhCFq-~^l?bN,"l3<I4Nhj.5$lg" l3<INDjNt,KVis/,da~^l^9#

~OK*$F"Vis/O"BLANK=NULL rXj7F*<Ws5l?0tU!$kN lgH1MK7ol^9#l3<IKO",WK~8FVis/,da~^l^9#? @7"3lO"-qxlf77 3sQ$i<&*W7gsN noblankpad 5V*W7gs,X j5lJ$lgKBj^9#3N5V*W7gsO"l3<IKP7Fda~_,To lJ$3Hr(7^9#

btU!$kNl3<IKJCF$k9+i<8zQtO"PO9F<HasHJ0N }!Gb"jAuV^?O$jAuVK9k3H,G-^9#?H(P"8zdjvF 9F<HasHrHCFbjAuVK9k3H,G-^9#

h 8 O I/O N50 221

| | | | | | | | | | | | | | | | | | | | uV uVHO"0tU!$kr2H9kjJG9#Wm0i`O"I/O 9F<HasHbN uVXjRH7FXj7?uVVfKhCF"0tU!$kr2H7^9#uVXjR NA0KD$FO"446Z<8r2H7F/@5$#

uVN\3

uVH0tU!$kNVNX"U1r\3H$$^9#\3,TolF+iGJ1l P"U!$kNl3<IrI_hk3Hb"q-~`3HbG-^;s#

U!$kHuVr\39kKO"!N 3 DN}!,"j^9# v v0\3 v E[\3 v OPEN 9F<HasHKhk@(\3 (420Z<8r2H)

v0\3 v0\3O"Wm0i`NBT,+O5lkH"lYTol^9#v0\35l?uV O"v0K OPEN 9F<HasHrBT7J/Fb"I/O 9F<HasHGXj9k 3H,G-^9#

IBM H%

uV 0"5"*hS 6 ,jM0g!"/;9QN>0J7U!$kKv0\35l^ 9# v uV 0 O8`(i<&GP$9Kv0\35l^9# v uV 5 O8`~OGP$9Kv0\35l^9# v uV 6 O8`POGP$9Kv0\35l^9#

3liNU!$kN=N>NC-O"J<NbNr|$F" OPEN XjRNGU)k HXjRMHJj^9# v STATUS='OLD' v ACTION='READWRITE' v FORM='FORMATTED'

IBM H% N*j

E[\3

IBM H%

g!N PRINT"READ"WRITE" REWIND ^?O ENDFILE 9F<HasHr"0 tU!$kK=_\35lF$J$uVKD$FBT9kH"v0K_j5l?>0r }DU!$k,=NuVKE[\35l^9 (GU)kHGO"uV n , fort.n H$

222 XL Fortran for AIX: is2<8&jU!ls9

&>0NU!$kK\35l^9)#uV 0 @1OE[*K\39k3HOG-^; s#3liNU!$kO",:7b8_7F$k,WO"j^;s#3NU!$kO" OPEN 9F<HasHrGiKBT7J$G=liNuVrHC?lgKn.5l^ 9#GU)kHN\3O"g! I/O QN\3G9# ([JkU!$k>KE[\39k ?aN}!KD$FO"Vf<6<:&,$IWNXBT~*W7gsN_jYK"k UNIT_VARS BT~*W7gsr2H7F/@5$#)

uVN0tU!$kXN\3,*;7F$?lg"v0\35l?uVN_,"E[* K\39k3H,G-^9#!NcGO"v0\35lF$?uVO"E[\3,To lk0K/m<:5lF$^9#

PROGRAM TRYME WRITE ( 6, 10 ) "Hello1" ! "Hello1" written to standard output CLOSE ( 6 ) WRITE ( 6, 10 ) "Hello2" ! "Hello2" written to fort.6 10 FORMAT (A) END E[*K\35l?uVNC-O"OPEN 9F<HasHNGU)kHXjRNMHJ j^9#?@7"3Nlg"GiNG<?>w9F<HasHKhCFM,hailk FORM= *hS ASYNCH= XjRO|-^9#GiN I/O 9F<HasHG"jM0 >\"/;9NA0_j"j9HX(NA0_j"^?O>0j9HNA0_jrHQ 9klg" FORM= XjRNMO"FORMATTED K_j5l^9#GiN I/O 9F <HasH,TjM0NlgO"MO UNFORMATTED K_j5l^9#GiN I/O 9F<HasH,s1|Nlg"ASYNCH XjRNMO YES K_j5l^9#Gi N I/O 9F<HasH,1|NlgO"MO NO K_j5l^9#

IBM H% N*j ZG CLOSE 9F<HasHO"uV+iU!$krZj%7^9# Zj%7?U!$k O"1lNWm0i`bG"18uVKF\39k3Hb"LNuVKF\39k3H bG-^9#

IBM H%

uV 0 O/m<:G-^;s#uV 5 *hS 6 O"/m<:5l?eK"=l>l" 8`~O*hS8`POKF\39k3HOG-^;s#

IBM H% N*j

G<?>w9F<HasHNBT

READ 9F<HasHO"0tU!$k^?ObtU!$kN$:l++iG<?rh @7"bt-1uVKJ<7^9# MO"U!$k+i"~Oj9HKXj5l?G< ?`\ (Xj5lF$lP) K>w5l^9#

h 8 O I/O N50 223

WRITE 9F<HasHO"bt-1uV+ih@7?G<?r"0tU!$k^?O btU!$kK~l^9# PRINT 9F<HasHO"bt-1uV+ih@7?G< ?r"0tU!$kK~l^9# MO"POj9H*hSA0EMKhCFXj5l? G<?`\ (Xj5lF$lP) +i"U!$kK>w5l^9# 8_7F$J$U! $kKP7F WRITE ^?O PRINT 9F<HasHrBT9kH"(i<,/87F $J1lP"U!$k,n.5l^9#

PRINT 9F<HasHbGPOj9HrJ,7?lg"2HhN FORMAT 9F<H asHNGiNEMK8z9Hjs0T8-RR^?O9iC7eT8-RR,^^l F$J$Bj"Vis/&l3<I,POGP$98FK>w5l^9# 3Nlg"3 Nh&JEMKhCF(5l?l3<IO"POGP$9K>w5l^9#

!Kh}9Y-`\rhak]KO"5$:,<mN[s*hS+jV7st,<mN E[ DO j9HO"5k5l^9#95,<mN9+i<8z`\O5k5l^;s#

I/O `\,]$s?<Nlg"G<?OU!$kHX"7??<2CHNVG>w5l ^9# PAD= XjR, NO NMr}DU!$k+iN"IPs9~O~K"~Oj9H*h SA0EMG"l3<IbK"k8zrHQ9k3HOG-^;s# PAD= XjR, YES NMrbCF$k+"~OU!$k,btU!$kNlgK"~Oj9H*hSA 0EMGl3<IK"k8zr6(k8zr,WH9kH"Vis/8z,~lil^ 9# IBM H%

g!"/;9QK\35l?0tU!$kKP7FN_da~_rT$?$lg O"-qxlf77 3sQ$i<&*W7gsN noblankpad 5V*W7gsrXj7^9# 3N5V*W7gsO"PAD= XjRKOGU)kHMr">\U!$k*hS9Hj <`&U!$kKO NO r"g!"/;9&U!$kKO YES rXj7^9#

IBM H% N*j

PAD= XjR, NO NMr}DU!$k+iNs"IPs9~O~"~Oj9H*h SA0EMGl3<IbK"k8zr6(k8zr,WH9klg"l3<I*;uV ,/87^9# PAD= XjR, YES NMr}DlgK"~O`\*hSP~9kG <?T8-RR,l3<IbK"k8zr6(k8zr,WH9kH"l3<I*;u V,/87"Vis/8z,~lil^9#l3<I,"9Hj<`&U!$kNGe Nl3<INlgKO"U!$kN*ojro,/87^9#

224 XL Fortran for AIX: is2<8&jU!ls9

| | | | |

| | | | | |

G<?>w9F<HasHNs1|NBT

IBM H%

1| I/O Nlg"=N I/O `n,0;9k^G""Wj1<7gsNBTOd_7^ 9#s1| I/O Nlg""Wj1<7gsO"PC/0i&sIN I/O `nNBTf bh}r3T9k3H,G-^9#

FORTRAN Ns1|N READ *hS WRITE G<?>w9F<HasHrHCF"s 1|G<?>wr+O9k3H,G-^9#B]NG<?>w,0;7?+I&+KX 8J/"s1| I/O 9F<HasHNeNBT,3T7^9#G**K"G<?>w9 F<HasHNBTNeK"G<?>w9F<HasHbN ID= QtKa5l?bN H18 ID= MrXj7?P~9k WAIT 9F<HasHNBT,3+J1lPJj^ ;s#P~9k WAIT 9F<HasHNjAKD$FO" 496 Z<8NXWAITYr2 H7F/@5$#

s1| I/O 9F<HasHKXj5l? I/O `\NB]NG<?>wO"!K(9~ K0;7^9# v s1|G<?>w9F<HasH~ v P~9k WAIT 9F<HasHNBTN0N$UN~@ v P~9k WAIT 9F<HasH~

?@7"s1|G<?>w9F<HasHNBT~KB]NG<?>wO0;7F$J 1lPJiJ$lg,"j^9#3Nh&JlgN\YKD$FO"Vf<6<:&, $IWNXXL Fortran I/O N$sWjasF<7gsN\YYr2H7F/@5$#

G<?>w9F<HasHNBT~K(i<,/87?lg"P~9k WAIT 9F<H asHOWa5l^;s#ID= MOjA5lJ$+iG9#3Nlg"P~9k WAIT 9F<HasHNeojKG<?>w9F<HasH,BT5l?bNH7F"(i< h}Hu7sp (ERR= *hS IOSTAT=) ,Tol^9#

s1|G<?>w9F<HasHbK I/O j9H`\H7F=lkQtd"=Nh&J QtHX"7?QtO9YF"P~9k WAIT 9F<HasH,BT5lk^G"2H 7?j"jA7?j"$jAK7?j7FOJj^;s#

s1|G<?>w9F<HasHH"P~9k WAIT 9F<HasHHNVGN"dj vFD=*V8'/HH]$s?<Ndj6jr|*hS]$s?<NX"U1u7N Q9bvD5l^;s#

1lNuVG#tN$rhNs1|G<?>w`n,"CFb+^$^;s,"9YF READ"^?O9YF WRITE GJ1lPJj^;s#1lNuVGN9YFNs1| G<?>w`nK*$F"P~9k WAIT 9F<HasH,BT5lk^G"1lNu VGN>N I/O `nOG-^;s#>\"/;9Nlg"s1| WRITE 9F<Has HG"P~9k WAIT 9F<HasH,BT5lF$J$s1| WRITE 9F<Ha sHH18uVHl3<IVfrXj7FOJj^;s#9Hj<`&"/;9Nl

IBM H%

h 8 O I/O N50 225

| | | | | | g"s1| WRITE 9F<HasHG"P~9k WAIT 9F<HasH,BT5lF $J$s1| WRITE 9F<HasHH18uV^?O18LVrXj7FOJj^; s# s1|G<?>w9F<HasHH"P~9k WAIT 9F<HasHHNVGs1|G <?>w9F<HasHrBT9kWm0i`NltGO"NUM= XjRN integer_variable ^?O=lKX"9k9YFNQtr"2H7?j"jA7?j"$j AK7?j7FOJj^;s# c: ! A program demonstrating the use of asynchronous I/O statements.

SUBROUTINE COMPARE(ISTART, IEND, ISIZE, A) INTEGER, DIMENSION(ISIZE) :: A INTEGER I, ISTART, IEND, ISIZE DO I = ISTART, IEND

IF (A (I) /= I) THEN

PRINT *, "Expected ", I, ", got ", A(I) END IF END DO END SUBROUTINE COMPARE

PROGRAM SAMPLE INTEGER, PARAMETER :: ISIZE = 1000000 INTEGER, PARAMETER :: SECT1 = (ISIZE/2) - 1, SECT2 = ISIZE - 1 INTEGER, DIMENSION(ISIZE), STATIC :: A INTEGER IDVAR

OPEN(10, STATUS="OLD", ACCESS="DIRECT", ASYNCH="YES", RECL=(ISIZE/2)*4) A = 0

! Reads in the first part of the array.

READ(10, REC=1) A(1:SECT1)

! Starts asynchronous read of the second part of the array.

READ(10,ID=IDVAR, REC=2) A(SECT1+1:SECT2)

! While the second asynchronous read is being performed, ! do some processing here.

CALL COMPARE(1, SECT1, ISIZE, A)

WAIT(ID=IDVAR)

CALL COMPARE(SECT1+1, SECT2, ISIZE, A) END X"ps: v Vf<6<:&,$IWNXXL Fortran I/O N$sWjasF<7gsN\YY

IBM H%

226 XL Fortran for AIX: is2<8&jU!ls9

| | | v 445 Z<8NXREADY v 496 Z<8NXWAITY v 500 Z<8NXWRITEY

IBM H% N*j

"IPs9 I/O *hSs"IPs9 I/O

"IPs9 I/O O"(i<uV,!P5lJ1lP"GeKI_hj^?Oq-~_, Tol?l3<INeKl3<I&U!$krLVU1^9#

s"IPs9 I/O O"=Tl3<IbN8zLVKU!$krLVU1k3H,G-^ 9#s"IPs9 I/O Khj"l"N I/O 9F<HasHG=l>ll3<INlt K"/;99k3HKhCF"U!$kNI_hj*hSq-~_rT&3H,G-^ 9#^?"DQ9l3<IrI_hj"=Nl3<IN95rHq9k3HbG-^ 9# ! Reads digits using nonadvancing input

INTEGER COUNT CHARACTER(1) DIGIT OPEN (7) DO READ (7,FMT="(A1)",ADVANCE="NO",EOR=100) DIGIT

COUNT = COUNT + 1 IF ((ICHAR(DIGIT).LT.ICHAR(,0,)).OR.(ICHAR(DIGIT).GT.ICHAR(,9,))) THEN PRINT *,"Invalid character ", DIGIT, " at record position ",COUNT STOP END IF END DO 100 PRINT *,"Number of digits in record = ", COUNT END G<?>w,Tolk0eNU!$kNLV

POSITION= XjRrXj9kg!^?O9Hj<` I/O QN@(\3 (OPEN 9F< HasHKhk) Nlg"U!$kO"h,"Ge"^?Ou$F$kLVK@(*K LVU1il^9#

OPEN 9F<HasHG POSITION= XjR,Xj5lF$J$lgO"!Nh&K Jj^9# v STATUS= XjR, NEW ^?O SCRATCH NMr}CF$klg"U!$kOh

,KLVU1il^9#

IBM H%

h 8 O I/O N50 227

| | |

IBM H% v STATUS='OLD' ,Xj5l"-qposition=appendold 3sQ$i<&*W7gs,

Xj5l"U!$kNLVrQ99k!N`n, WRITE 9F<HasHG"kl g"U!$kOGeKLVU1il^9#3liNroN9YF,~?5lJ$l g"U!$kOh,KLVU1il^9# v STATUS='UNKNOWN' ,Xj5l" -qposition=appendunknown 3sQ$i<&

*W7gs,Xj5l"!N`n, WRITE 9F<HasHG"lP"U!$kOG eKLVU1il^9#3liNroN9YF,~?5lJ$lg"U!$kOh, KLVU1il^9#

E[N OPEN Ne"U!$kOh,KLVU1il"7?,CF!Nh&KJj^ 9# v U!$kKP9kGiN I/O `n, READ G"klg"U!$kNGiNl3<I

,I_hil^9# v U!$kKP9kGiN I/O `n, WRITE G"klg"U!$kNbF,o|5

lF"GiNl3<I,q-~^l^9#

IBM H% N*j

REWIND 9F<HasHrHQ9lP"U!$krh,KLVU1k3H,G-^9# v0\35lF$kuV 0"5"*hS 6 O"Wm0i`NFWm;9+iO5lkH -K"LVU1il^9#

G<?>w,Tolk0NU!$kNLVO""/;9}0Nc$KhCF!Nh&K [Jj^9# v 0tU!$krg!"/;99klg:

� "IPs9~ONlg"U!$kO!Nl3<INGiKLVU1il^9# 3

Nl3<I,=Tl3<IKJj^9# � "IPs9PONlg"77$l3<I,nil"=l,U!$kNGeNl3<

IKJj^9# v btU!$krg!"/;99klg: U!$kOGiNl3<INh,KLVU1

il^9# 3Nl3<I,=Tl3<IKJj^9# v >\"/;99klg: U!$kO"l3<IXjRGXj5l?l3<INOaK

LVU1il^9#3Nl3<I,=Tl3<IKJj^9# v 9Hj<`&"/;99klg: U!$kO"POS= XjRGXj5l?U!$k-

11LN>0KLVU1il^9#POS= XjR,J$lg"U!$kLVOQ95 l^;s#

"IPs9 I/O G<?>w,Tol?eNU!$kLVO"!NH*jG9# v U!$k*;l3<IrI_hC?kLH7FU!$kN*ojro,8_9klg

O"*;l3<Ir6(?LV#

228 XL Fortran for AIX: is2<8&jU!ls9

| | | v (i<ro^?OU!$kN*ojro,8_7J$lgO"GeKI_hj^?O

q-~_,Tol?l3<Ir6(?LV#=NGeNl3<I,hTl3<IKJ j^9#g!"/;9^?OjM09Hj<`&"/;9QK\35l?U!$kK q-~^l?l3<IO"U!$kNGeNl3<IKJj^9#

s"IPs9~ONlg"(i<ro^?OU!$kN*ojro,/8;:K"l3 <IN*ojro,/87?lg"U!$kOI_hil?l3<IN>eKLVU1 il^9#s"IPs9~O9F<HasHG"(i<ro"U!$kN*ojro" l3<IN*ojroN$:lb/87J+C?lg"U!$kNLVOQ95l^; s#s"IPs9~O9F<HasHG"(i<ro,/87?lg"U!$kNLV OQ95l^;s#3lJ0NlgO9YF"U!$kOI_hj^?Oq-~_,T ol?l3<IN>eKLVU1il"=Nl3<I,hTl3<IKJj^9#

U!$k*;l3<Ir6(?LVKU!$k,"klg" READ"WRITE"PRINT" ^?O ENDFILE 9F<HasHrBT9k3HOG-^;s (?@7" -qxlf77=softeof ,_j5lF$J$lg)# BACKSPACE ^?O REWIND 9F<H asHrHQ9lP"U!$kNLVrQ(k3H,G-^9#

IBM H%

U!$kN*ojr6(FI_hj*hSq-~_,G-kh&K9kKO" -qxlf77=softeof *W7gsrHQ7F/@5$#\YKD$FO"Vf<6<:&, $IWN -qxlf77 r2H7F/@5$#

IBM H% N*j

(i<NJ$jM09Hj<`POKD$FO"9F<HasHKhCFG<?,>w 5l?hNGbg-JMNLVKU!$kN*<@,_j5l^9#(i<NJ$Tj M09Hj<`POKD$FO"U!$kLVOQ95l^;s#U!$kLV,J0 NU!$k*<@r6(kH"*<@OU!$kLVK_j5l^9#q-~_G<? NJ$U!$kN*<@rH%9kKO"POS= XjRGuNPOj9HrXj7F/ @5$#G<?>weK(i<,/87?lgO"U!$kLV,TNjKJj^9#

ro*hS IOSTAT M

IBM H%

IOSTAT MO"I/O 9F<HasHNBT~KU!$kN*ojro"l3<IN*o jro"^?O(i<ro,/87?lg" IOSTAT= XjRNQtKdjvFil^ 9#(i<roKO"!K(9 5 DN?$WNbN,"j^9#W?*(i<"EgJ (i<"s|D=J(i<"Q9"Fortran 90 *hS Fortran 95 @l#

h 8 O I/O N50 229

| | | |

| | | | | | l3<IN*ojro

I/O 9F<HasHK IOSTAT= XjR*hS EOR= ,"klg"l3<IN*oj roKhj"IOSTAT= XjR, -4 K_j5l"EOR= iYk,,t7^9# IOSTAT= *hS EOR= XjR, I/O 9F<HasHKJ$lgKl3<IN*oj ro,!P5lkH"Wm0i`Od_7^9#

= 6. l3<IN*ojroN IOSTAT M IOSTAT M l3<IN*ojroN-R

-4 0tU!$kNs"IPs9"A0X( READ G!P5l?l3<I

N*oj

U!$kN*ojro

U!$kN*ojroO"~Oj9H*hSA0Nj_nQKhj#tNl3<I,, WH5lkH-K"~O9F<HasHNBT+O~^?OjM0^?O~O9F<H asHNBT~K/87^9#~O9F<HasHK IOSTAT= XjR*hS END= XjR,"klg"l3<IN*ojroKhj"IOSTAT= XjR,J<KjA5l ?MN$:l+K_j5l"END= iYk,,t7^9# IOSTAT= *hS END= X jR,~O9F<HasHKJ$lgKU!$kN*ojro,!P5lkH"Wm0 i`Od_7^9#

9Hj<`&"/;9Nlg"U!$kN*ojr6(FI_hjrT*&H9kH" U!$kN*ojro,/87^9#U!$kN*ojroO"~O9F<HasHN BT+O~"^?O9Hj<`~O9F<HasHNBT~K/87^9#

U!$kN*ojroO"jM0"/;9QK\35l?9Hj<`&U!$kNG* l3<Ir6(FI_hjrT*&H7?lgKb/87^9#

= 7. U!$kN*ojroN IOSTAT M IOSTAT M U!$kN*ojroN-R

-1 0tU!$kNg!^?O9Hj<` READ GU!$kN*oj"^

?O>\"/;9I_hjG END= ,Xj5lF$k+"l3<I, 8_7J$# -2 btU!$kN READ G!P5l?U!$kN*oj#

(i<ro

W?*(i< W?*(i<O"BT79F`bG!P5lk79F`&lYkN(i<G"3N(i <,/89kH"Wm0i`rBTG-J/Jj^9#W?*(i<,/89kH"; $ (]u5lF$J$) aC;<8,uV 0 Kq-~^l"=NeK"C i$Vij

IBM H%

230 XL Fortran for AIX: is2<8&jU!ls9

| | | | | | | | | | | |

<&k<As abort() KP9kFSP7,Tol^9#abj<&@sWNkLO"I Nh&JBTD-,=.5lF$k+KhCF[Jj^9#

EgJ(i< EgJ(i<O"ERR_RECOVERY BT~*W7gsNMr YES KXj7F$?l gGb"s|5;k3HOG-^;s# I/O 9F<HasHK IOSTAT= XjR*h S ERR= ,"klg"EgJ(i<Khj" IOSTAT= XjR,J<KjA5l?M N$:l+K_j5l"ERR= iYk,,t7^9# I/O 9F<HasHK IOSTAT= *hS ERR= XjR,J$lgKEg(i<ro,!P5lkH"Wm0i`Od_ 7^9#

= 8. EgJ(i<roN IOSTAT M IOSTAT M (i<-R

1 END= ,>\"/;9 READ KXj5lF$J/F"l3<I,8_

7J$# 2 btU!$kN WRITE G!P5l?U!$kN*oj# 6 U!$k,+D+i:"'OLD' , OPEN 9F<HasHKXj5lF $k# 10 >\U!$kGNI_hj(i<# 11 >\U!$kGNq-~_(i<# 12 g!U!$k^?O9Hj<`&U!$kGNI_hj(i<# 13 g!U!$k^?O9Hj<`&U!$kGNq-~_(i<# 14 *<Ws&U!$k&(i<# 15 U!$kG!P5l?J3 I/O (i<# 37 0*abj<Ndj6jc2 - abj<T-# 38 REWIND (i<# 39 ENDFILE (i<# 40 BACKSPACE (i<# 107 U!$k,8_7"STATUS='NEW' , OPEN 9F<HasHKXj

5lF?# 119 F<WuVK\35l?uVG"BACKSPACE 9F<HasHrBT

7h&H7?# 122 >\"/;9 READ ~KT04Jl3<I,!P5l?# 130 Q$WK\39k?aN OPEN 9F<HasHK

ACTION='READWRITE' ,Xj5l?# 135 f<6<&Wm0i`,"5]<H5lJ$P<8gsN XL Fortran

BT~D-KP7FFSP7rTCF$k#

IBM H%

h 8 O I/O N50 231

= 8. EgJ(i<roN IOSTAT M (3-) IOSTAT M (i<-R

139 ACTION= XjRK57$MrHCFU!$k,*<Ws5lJ+C?

?a"I/O `n,uVeGvD5lJ$# 142 CLOSE (i<# 144 INQUIRE (i<# 152 g!"/;97+G-J$U!$kKP7F"ACCESS='DIRECT' ,

OPEN 9F<HasHGXj5l?# 153 POSITION='REWIND' ^?O POSITION='APPEND' , OPEN 9F<

HasHGXj5l?,"U!$k,Q$WG"k# 156 OPEN 9F<HasHGN RECL= XjRKP9k5zM# 159 X"9kGP$9,+D+iJ$?a"0tU!$k~OrUiC7e

G-J+C?# 165 !KI_hj^?Oq-~_ND=Jl3<INl3<IVfO"

INQUIRE 9F<HasHN NEXTREC= XjRGXj5l?QtNO O0G"k# 169 uVO1| I/O lQG\35lF$k?a"s1| I/O 9F<Has

Hr0;G-J$# 172 U!$kOs1| I/O TDG"k?a"\3O:T7?# 173 18uVGs1| WRITE 9F<HasHN]1fKs1| READ 9

F<HasH,BT5l?+"^?O18uVGs1| READ 9F< HasHN]1fKs1| WRITE 9F<HasH,BT5l?# 174 0Ns1| I/O 9F<HasH,0;7F$J$?a"1| I/O 9F

<HasHr0;G-J$# 175 ID= XjRNM,5zG"k?a"WAIT 9F<HasHr0;G-J $# 176 P~9ks1| I/O 9F<HasH,LN-zOO1LbK"k?a"

WAIT 9F<HasHr0;G-J$# 178 18l3<IN0Ns1|>\ WRITE 9F<HasH,^@0;7F

$J$?a"l3<INs1|N>\ WRITE 9F<HasHOBTG -J$# 179 uVeK$0;Ns1| I/O `n,"k?a"=NuVG I/O `nO

G-J$# 181 #t\3O1| I/O G7+vD5lJ$?a"U!$kruVK\3G

-J$# 182 UWIDTH= *W7gsNM,5z#3NMO"32 ^?O 64 GJ1l

PJiJ$#

IBM H%

232 XL Fortran for AIX: is2<8&jU!ls9

= 8. EgJ(i<roN IOSTAT M (3-) IOSTAT M (i<-R

183 uVNGgl3<I9O"INQUIRE 9F<HasHN RECL= XjR

GXj5l?9+i<QtNOO0G"k# 184 w.G<?NP$HtO"I/O 9F<HasHN SIZE= ^?O NUM=

XjRGXj5l?9+i<QtNOO0G"k# 185 U!$kr"=l>l[Jk UWIDTH Mr}D 2 DNuVK\3G

-J$# 186 uVVfO"0 A 2,147,483,647 NVKJ1lPJiJ$# 192 U!$kLVNM,"INQUIRE 9F<HasHN POS= XjRGXj

5l?9+i<QtNOO0G"k# 193 U!$k&5$:NM,"INQUIRE 9F<HasHN SIZE= XjRG

Xj5l?9+i<QtNOO0G"k#

s|D=(i< s|D=(i<O"s|G-k(i<uVN3HG9# I/O 9F<HasHK IOSTAT= XjR*hS ERR= ,"klg"s|D=(i<,/89kH" IOSTAT= XjR,J<KjA5l?MN$:l+K_j5l"ERR= iYkX,t7^9# I/O 9F<HasHK IOSTAT= *hS ERR= XjR,J/"ERR_RECOVERY BT~ *W7gs, YES K_j5lF$kH"s|h},Tol"Wm0i`OQ37^ 9# I/O 9F<HasHK IOSTAT= *hS ERR= XjR,J/"ERR_RECOVERY *W7gs, NO K_j5lF$kH"Wm0i`Od_7^9#

= 9. s|D=(i<roN IOSTAT M IOSTAT M (i<-R

16 >\ I/O G REC= XjRNM,5z# 17 >\U!$kG I/O 9F<HasH,vD5lJ$# 18 $\3NuVGN>\ I/O 9F<HasH# 19 jM0U!$kGTjM0 I/O rT*&H7?# 20 TjM0U!$kGjM0U!$k I/O rT*&H7?# 21 >\U!$kGg! I/O ^?O9Hj<` I/O rT*&H7?# 22 g!U!$k^?O9Hj<`&U!$kG>\ I/O rT*&H7?# 23 9GKLNuVK\3Q_NU!$kK\37h&H7?# 24 OPEN XjR,\35l?U!$kN0-HlW7J$# 25 >\U!$kKD$F"OPEN 9F<HasHG RECL= XjR,J,

5l?# 26 OPEN 9F<HasHN RECL= XjR,iNMrHk#

IBM H%

h 8 O I/O N50 233

| | | |

= 9. s|D=(i<roN IOSTAT M (3-) IOSTAT M (i<-R

27 OPEN 9F<HasHN ACCESS= XjR,5zG"k# 28 OPEN 9F<HasHN FORM= XjR,5zG"k# 29 OPEN 9F<HasHN STATUS= XjR,5zG"k# 30 OPEN 9F<HasHN BLANK XjR,5zG"k# 31 OPEN ^?O INQUIRE 9F<HasHN FILE= XjR,5zG" k# 32 STATUS='SCRATCH' *hS FILE= XjR,1lN OPEN 9F<H

asHKXj5l?# 33 U!$k, STATUS='SCRATCH' KhCF*<Ws5l?H-K"

STATUS='KEEP' , CLOSE 9F<HasHKXj5l?# 34 CLOSE 9F<HasHN STATUS= XjRNM,5zG"k# 36 I/O 9F<HasHGmC?uVVf,Xj5l?# 47 >0j9H~O`\,<mJ0Nis/N 1 DJeN3s]<MsH

GXj5l?# 48 >0j9H~O`\,<m&5$:N[sGXj5l?# 58 M0XjN(i<# 93 (i<uV (uV 0) G I/O 9F<HasH,vD5lJ+C?# 110 jM0 I/O NG<?`\G"5zJT8-RR,HQ5l?# 120 NLWIDTH N_jM,l3<IN95r6(?# 125 TjM0U!$kN OPEN 9F<HasHG"BLANK= XjR,Xj

5l?# 127 >\U!$kN OPEN 9F<HasHG"POSITION= XjR,Xj5 l?# 128 OPEN 9F<HasHN POSITION= XjRNM,5zG"k# 129 OPEN 9F<HasHN ACTION= XjR,5zG"k# 131 TjM0U!$kN OPEN 9F<HasHG"DELIM== XjR,X

j5l?# 132 OPEN 9F<HasHN DELIM= XjRNM,5zG"k# 133 TjM0U!$kN OPEN 9F<HasHG"PAD= XjR,Xj5 l?# 134 OPEN 9F<HasHN PAD= XjRNM,5zG"k# 136 READ 9F<HasHN ADVANCE= XjRNM,5zG"k# 137 SIZE= , READ 9F<HasHKXj5lkH-K"

ADVANCE='NO' ,Xj5lF$J$#

IBM H%

234 XL Fortran for AIX: is2<8&jU!ls9

= 9. s|D=(i<roN IOSTAT M (3-) IOSTAT M (i<-R

138 EOR= , READ 9F<HasHKXj5lkH-K"

ADVANCE='NO' ,Xj5lF$J$# 145 U!$k,U!$k*;l3<INeKLVU1ilF$kH-K"

READ ^?O WRITE rBT7h&H7?# 163 sis@`&"/;9uVeK"kU!$kXN#tN\3OT(J $# 164 ACTION='WRITE' ^?O ACTION='READWRITE' rXj7?#tN

\3OT(J$# 170 OPEN 9F<HasHN ASYNCH= XjRNM,5zG"k# 171 FORM= XjR, FORMATTED K_j5lF$k?a"OPEN 9F<

HasHKXj5l? ASYNCH= XjRO5zG"k# 177 $0;Ns1| I/O `n,"kH-K"uV,/m<:5l?# 191 ACCESS= XjRK STREAM Mr}D OPEN 9F<HasHG

RECL= Xj,Xj5l?# 194 BACKSPACE 9F<HasH,TjM09Hj<` I/O QK\35l

?uVrXj7?# 195 I/O 9F<HasHN POS= XjR, 1 hjb.5$# 196 9Hj<`&"/;9QKuV,\35lF$J$?a"=NuVeG

9Hj<` I/O 9F<HasHrBTG-J$# 197 I/O 9F<HasHN POS= XjR,"!PG-J$U!$kK\35

lF$kuVrXj7?# 198 $\3NuVGN9Hj<` I/O 9F<HasH#

Q9(i< G<?,5zG"k+"G<?>w9F<HasHGG<?N95,57/J$H"Q 9(i<,/87^9# I/O 9F<HasHK IOSTAT= XjR*hS ERR=iYk ,"j" CNVERR *W7gs, YES K_j5lF$klg"Q9(i<,/89k H"IOSTAT= XjR,J<KjA7?MN$:l+K_j5l"ERR= iYkK,t 7^9# I/O 9F<HasHK IOSTAT= *hS ERR= XjR,J/"CNVERR * hS ERR_RECOVERY N>*W7gs, YES K_j5lF$kH"s|h},To l"Wm0i`OQ37^9# I/O 9F<HasHK IOSTAT= *hS ERR= XjR ,J/"CNVERR *W7gs, YES K_j5l"ERR_RECOVERY *W7gs, NO K_j5lF$kH"Wm0i`Od_7^9# CNVERR *W7gs, NO K _j5lkH"ERR iYkKO,t;:K"J<K(9h&K IOSTAT= XjR,_ j5lklg,"j^9#

IBM H%

h 8 O I/O N50 235

= 10. Q9(i<roN IOSTAT M

IOSTAT M (i<-R

CNVERR=NO

NlgN IOSTAT N _j 3 TjM0U!$kGl3<IN*oj,!P5l?# J7 4 "IPs9 I/O rHQ9kjM0U!$kGl3<I

N*oj,!P5l?# J7

5 btU!$kGl3<IN*oj,!P5l?# J7 7 0tU!$kGmC?A0Nj9HX(~O,!P5l ?# "j

8 btU!$kGmC?A0Nj9HX(~O,!P5l ?# "j

9 btU!$kKP7Fj9HX(^?O NAMELIST G

<?`\,99.k# "j

41 0tU!$kG-zJ@}~O,!P5lJ+C?# J7 42 btU!$kG-zJ@}~O,!P5lJ+C?# J7 43 0tU!$kGj9HX(^?O NAMELIST ~ONH

Q,=[5lk#GtM,!P5lJ+C?# J7

44 btU!$kGj9HX(^?O NAMELIST ~ONH

Q,=[5lk#GtM,!P5lJ+C?# J7

45 NAMELIST ~OG"T@^?OmC?I8?N3s]

<MsH>G NAMELIST `\>,Xj5l?# J7

46 NAMELIST ~OG"mC?5V9Hjs0OOG

NAMELIST `\>,Xj5l?# J7

49 j9HX(^?O>0j9H~OGmCFhZil?8

z9Hjs0,~CF$?# J7

56 mC?tz, B"O"^?O Z A0NT8-RRN~

OG!P5l?# J7

84 0tU!$kG NAMELIST 0k<W&XC@<,!P

5lJ+C?# "j

85 btU!$kG NAMELIST 0k<W&XC@<,!P

5lJ+C?# "j

86 0tU!$kGmC? NAMELIST ~OM,!P5l ?# J7

87 btU!$kGmC? NAMELIST ~OM,!P5l ?# J7

IBM H%

236 XL Fortran for AIX: is2<8&jU!ls9

= 10. Q9(i<roN IOSTAT M (3-)

IOSTAT M (i<-R

CNVERR=NO NlgN IOSTAT N _j 88 NAMELIST ~OGmC?>0,!P5l?# J7 90 ~OG"NAMELIST 0k<W^?O`\>KmC?8

z,"k# J7

91 NAMELIST N~O=8,5zG"k# J7 92 ~OG"NAMELIST `\KP7F:(zj9H,5z

G"k# J7

94 0tU!$kG"j9HX(^?O NAMELIST ~OK

P7F+jV7XjR,5zG"k# J7

95 btU!$kG"j9HX(^?O NAMELIST ~OK

P7F+jV7XjR,5zG"k# J7

96 ~OGN0tN*<P<Um<# J7 97 ~OG 10 Jtz,5zG"k# J7 98 B"O"^?O Z A0NT8-RRKP7F~OG<?

,99.k# J7

121 NAMELIST `\>^?O NAMELIST 0k<W>NP

O9,"Ggl3<I9^?O NLWIDTH *W7gs GXj7?PO}hjb9$# "j

Fortran 90 *hS Fortran 95 @l(i< Fortran 90 @lN(i<O"Fortran 90 @lKP9k XL Fortran NH%!=rHQ9 k3HKhCF/3j^9#3lO"3sQ$k~KO!PG-^;s# LANGLVL BT~*W7gs, 90STD H$&MGXj5lF$F" ERR_RECOVERY BT~* W7gs,_j5lF$J$+" NO K_j5lF$klgK"Fortran 90 @l(i< O"EgJ(i<H+J5l^9# LANGLVL=90STD *hS ERR_RECOVERY= YES ,>}HbXj5lF$klgKO"(i<Os|D=(i<H+J5l^9# LANGLVL= EXTENDED ,Xj5lkH"=N(i<roO(i<HO+J5l^; s# Fortran 95 @lN(i<O"Fortran 95 @lKP7F" XL Fortran NH%!=rHQ 9k3HKhCF/3j^9#3lO"3sQ$k~KO!PG-^;s# LANGLVL BT~*W7gs, 95STD H$&MGXj5lF$F"ERR_RECOVERY BT~* W7gs,_j5lF$J$+"NO K_j5lF$klgK"Fortran 95 @l(i< O"EgJ(i<H+J5l^9#LANGLVL=95STD *hS ERR_RECOVERY= YES ,>}HbXj5lF$klgKO"(i<Os|D=(i<H+J5l^9#

IBM H%

h 8 O I/O N50 237

LANGLVL= EXTENDED ,Xj5lkH"=N(i<roO(i<HO+J5l^; s# = 11. Fortran 90 *hS Fortran 95 @l(i<roN IOSTAT M IOSTAT M (i<-R

53 jM0 I/O GNT8-RRH`\?$WNTlW# 58 M0XjN(i<# 140 I/O 9F<HasHrBT7h&H7?H-K"uV,\35lF$J

$#3lO"READ"WRITE"PRINT"REWIND"*hS ENDFILE N lgN_# 141 uVN REWIND ^?O BACKSPACE Np~J7K 2 DN ENDFILE

9F<HasH,"k# 151 FILE= XjR,41F*j"OPEN 9F<HasHG STATUS= Xj

R, 'SCRATCH' NMrbCF$J$# 187 NAMELIST maO Fortran 90 8`GOHQG-^;s# 199 STREAM ,"Fortran 90 ^?O Fortran 95 GN OPEN 9F<Has

HN ACCESS= K-zJMGOJ$#

IBM H% N*j

IBM H%

238 XL Fortran for AIX: is2<8&jU!ls9 h 9 O I/O NA0_j

jM0N READ"WRITE"*hS PRINT 9F<HasHO"A0_jKD$FNps rHCF"btG<?==HjM0l3<IbN8z==HNVNT8h} (Q9) r X(7^9 ( 372 Z<8NXFORMATYr2H7F/@5$)#

3NOGO"J<N`\KD$Fb@7^9# v XA0X(NA0_jY v 243 Z<8NXT8Y v 269 Z<8NXI/O j9HHA0EMNj_nQY v 270 Z<8NXj9HX(NA0_jY v 274 Z<8NX>0j9HNA0_jY

A0X(NA0_j A0X(NA0_jGO"A0EMbNT8-RRKhCFT8h},)f5l^9# A0EMO" FORMAT 9F<HasHNfGXj9k+""k$OG<?>w9F< HasHbN8z[sNMH7FXj7^9#

G<?T8-RR

A0 HS Z<8 A Aw 8zMrT87^9# 244

Bw Bw.m

2 JMrT87^9# 245

Ew.d Ew.dEe Ew.dDe * Ew.dQe * Dw.d ENw.d ENw.dEe ESw.d ESw.dEe Qw.d *

XtU-Bt*hS#GtrT87^9# 247

Fw.d XtJ7NBt*hS#GtrT87^9# 251

� Copyright IBM Corp. 1990, 2003 239

A0 HS Z<8 Gw.d Gw.dEe Gw.dDe * Gw.dQe *

G<?N?$WKPOA0r,Q7"H_~_?$WN G<?&U#<kIrT8^9#^?"G<?N?$W ,BtNlg"G<?NdPMrT87^9# 253

Iw Iw.m

0trT87^9# 255

Lw @}MrT87^9# 256 Ow Ow.m

8 JMrT87^9# 257

Q * ~Ol3<IbKDCF$k8zN+&sHra7^ 9# * 259

Zw Zw.m

16 JMrT87^9# 260

m: * IBM H%

=l>lNU#O!NH*jG9#

w 9YFNVis/r^`"U#<kIN}rXj7^9#3lO5GJ1lP

Jj^;s# ?@7"POG"I"B"O"Z"*hS F T8-RR G3lK<mrXjG-k" Fortran 95 Oc0G9#

m u~9ketr(7^9#

d .t@J<NetrXj7^9#

e XtU#<kIbNetrXj7^9#

w"m"d"e O"J<Nh&K=93HbG-^9# v 5dfNjFik0t

IBM H%

v TyfgL (< H >) GO^lF$k9+i<0t0# \YKD$FO" 377 Z<8

NXQtA0_j0Yr2H7F/@5$#

IBM H% N*j

240 XL Fortran for AIX: is2<8&jU!ls9 w"m"d"^?O e KP7F kind Qia<?<rXj9k3HOG-^;s#

IBM H% m: Q G<?T8-RRKO 2 DN?$W,"j^9 (Qw.d *hS Q)#

H%:Y Q

Qw.d H$&=8+iJk Q T8-RRG9#

8z+&sH Q

Q H$&=8+iJk Q T8-RRG9#

IBM H% N*j

)fT8-RR

A0 HS Z<8 / r / =_Nl3<IKX9kG<?>wN*ojrXj7^ 9# 262

: I/O j9HbK3lJe`\,J$lgK"A0)fN *ojrXj7^9# 262

$ * POGl3<IN*ojr^)7^9#* 263 * BN tM~OU#<kIbNshTVis/r5k7^9# 264 BZ tM~OU#<kIbNshTVis/r<mH7Fr a7^9# 264

kP Bt*hS#Gt`\KP7F91<kxtrXj7^ 9# 266

S SS 5dfrq-~^J$h&KXj7^9# 267 SP 5dfrq-~`h&KXj7^9# 267 Tc !N8zN>wh^?O>w5Nl3<IbGNdPL VrXj7^9# 268

TLc !N8zN>wh^?O>w5Nl3<IbGNjPL V (l3<IbN=_NLVN8&NLV) rXj7^ 9# 268

TRc !N8zN>wh^?O>w5Nl3<IbGNjPL V (l3<IbN=_NLVN&&NLV) rXj7^ 9# 268

h 9 O I/O NA0_j 241

A0 HS Z<8 oX !N8zN>wh^?O>w5Nl3<IbGNjPL V (l3<IbN=_NLVN&&NLV) rXj7^ 9# 268

m: * IBM H%

=l>lNU#O!NH*jG9#

r +jV7XjRG9#3lO"5df+D5NjFik0jtG9#

k HQ9k91<kxtrXj7^9#3lO"*W7gsNdfU-jFik

0jtG9#

c l3<IbN8zLVrXj7^9#3lO"5df+D<mJ0NjFik

0jtG9#

o l3<IbNjP8zLVG9#3lO"5df+D<mJ0NjFik0j

tG9#

IBM H%

r"k"c"*hS o O"0tMKW;5lkTyfgL (< H >) GO^l?;Q0H 7Fb=93H,G-^9#

IBM H% N*j

r"k"c"o KP7F kind ?U-Qia<?<rXj9k3HOG-^;s#

8z9Hjs0T8-RR

A0 HS Z<8 nHstr 8z9Hjs0 (str) rPO7^9# 265 'str' �str�

8z9Hjs0 (str) rPO7^9# 263

n jFik&U#<kIbN8ztG9#3lO"5df+D5NjFik0j

tG9#Vis/O8zN+&sHK^^l^9# kind ?U-Qia<?< rXj9k3HOG-^;s#

242 XL Fortran for AIX: is2<8&jU!ls9

T8 T8OU#<kIeGTol^9#U#<kIO"A0)f,G<?^?O8z9Hj s0T8-RRrh}9k]K~OGI_hil"POGq-~^lkl3<INlt G9#U#<kIN}O8zNU#<kIN5$:G9#

I"F"E"EN" ES"B"O"Z"D"G"*hSH%:Y Q T8-RRO"^HaFt MT8-RRHFPl^9#3liNT8-RRrHCF"0t"Bt*hS#GtN G<?NA0r_j7^9#3liNT8-RRK,Q5lklL*J,'H7F"! NbN,"j^9# v ~ONlg:

� hTVis/O5k5l^9#=N>NVis/NraO" OPEN 9F<Has

HNfN BLANK= XjR"*hS BN *hS BZ N 2 DNT8-RRKhC F)f5l^9#9YFNVis/NU#<kIO"<mH+J5l^9#Wi9 -fNXjO*W7gsG9,"B"O"*hS Z T8-RRKP7FXj9k3 HOG-^;s# � F"E"EN"ES"D"G"*hSH%:Y Q T8GO"~OU#<kIbK"k

.t@O".t@LVrXj9kT8-RRNt,r*<P<i$I7^9#U# <kIGO"bt*K==G-ketr6(ker}D3H,G-^9# v PONlg:

� 8zO"U#<kIbGO&s;K~lil^9#T8h}Khk8zt,U#<

kI}r<sklg"U#<kIKP7FhTVis/,~lil^9#8zt, U#<kI}r6(klg"^?OXt,XjN95r6(klg"U#<kI4 N,"9?j9/Gdail^9# � iNMN0KO"idf,U1il^9#GU)kHNlg"5^?O<mNMK

O"dfOU-^;s# S"SP"*hS SS T8-RRKhCF)f5lkH" 5df,MN0KU1il^9#

Fortran 95

� -qxlf90 3sQ$i<&*W7gsN signedzero 5V*W7gsH

nosignedzero 5V*W7gsNIAirXj9k+K~8F"E"D"Q (H%: Y)"F"EN"ES"^?O G (lLT8) T8-RRNkLOJ<Nh&KJj^ 9# - signedzero 5V*W7gsr*r7?lg"POKX9kbtM,iNt+i

N<mG"lP"POU#<kIKidf,,:q-P5l^9#3lO"PO M,<mG"CFbQoj^;s# Fortran 95 8`GO3Nh}O,\G9#

IBM H%

XL Fortran GO"REAL(16) btM,<mNlgK<m,iN<mH7F7o

h 9 O I/O NA0_j 243 lk3HOh7F"j^;s#

IBM H% N*j

- nosignedzero 5V*W7gsr*r7?lg"POM,<mG"lP"POU

#<kIKidf,q-P5l^;s#3lO"btM,iNtG"CFbQo j^;s# Fortran 90 8`GO3Nh}O,\G"XL Fortran Nh}HlW7 ^9# Fortran 95 N*j

IBM H%

� XL Fortran GO" NaN (VfGOJ$) , 'NaNQ'" '+NaNQ'" '-NaNQ'" 'NaNS'" '+NaNS'"^?O '-NaNS' KhCF(5l^9#5BgO"'INF'" '+INF'"^?O '-INF' KhCF(5l^9#

IBM H% N*j m: 1. btM,<mGJ$lg" signedzero H nosignedzero NIAiNlgGb

ES *hS EN T8-RRO18h}rT$^9# 7?,CF"M,iNtG" klgO,:idf,u~PO5l^9# 2. T8-RRNcK*$F"PO ebN.8z b O=NLVKVis/,=(5

lk3Hr(7^9#

#GtT8

#GtO"1 PNLDNBt3s]<MsH+iJkMG9#7?,CF"#GtNT 8b 1 PNT8-RRKhCFXj5l^9#GiNT8-RRO"tMNBttrT 87"2 V\NT8-RROuttrT87^9# 2 DNT8-RRO18Gb"[J CF$Fb+^$^;s# 2 DNT8-RRNVK"1 D^?O#tN)fT8-RR rV/3H,D=G9,"G<?T8-RRrXj9k3HOG-^;s#

G<?T8-RR

A (8z) T8 A0: A Aw

244 XL Fortran for AIX: is2<8&jU!ls9

A T8-RRO"8zMNT8rX(7^9#3lO"8z?$W^?O>N$UN? $WN I/O j9H`\KP~7^9#>w*hSQ95lk9YFN8zN kind ?U -Qia<?<O"P~9kj9H`\KhCFE[*K(5l^9#

~ONlg"w ,~Oj9H`\N95 (len HFS^9) JeG"lP"~OU#<k IN&<N len DN8z,hil^9#Xj7?U#<kI}, len hjb.51l P"w DN8z,8s;5l"(len - w) Ne3Vis/,IC5l^9#

PONlg"w , len hjg-$lg"POU#<kIO"(w - len) H=lK3/" bt==+iN len DN8zG=.5l^9# w , len J<G"lP"POU#<k IO"bt==+iN8<N w DN8zG=.5l^9#

w rXj7J$H"8zU#<kIN}O"P~9k I/O j9H`\N95KJj^ 9# jM09Hj<`XN"/;9~"8zPOK~T8z,^^lF$klg"=N8z POO#tNl3<IK,+lkD=-,"j^9#

B (2 J) T8 A0: Bw Bw.m

B T8-RRO"btA0N$UN?$WNMH=NMr 2 JG==7?bNHNV NT8rX(7^9# (2 JtzO"0 ^?O 1 G9#)

~ONlg"w DN 2 Jtz,T85l"~Oj9H`\NMNbt==,nil^ 9#~OU#<kIbN 2 JtzO"~Oj9H`\KdjvFil?MNbt==N &sjt,N 2 JtzKP~7^9#~ONlg"m O!=7^;s#

PONlg"w O<mhjbg-/J1lPJj^;s#

Fortran 95

PONlg"w O<mGb+^$^;s# w ,<mNlg"POU#<kIOPOM r=9?aK,WJ8zNG.tG=.5l^9#

Fortran 95 N*j

Bw NPOU#<kIO"<mDJeNhTVis/K3$FbtMrhT<mJ7N 2 JtzNA0G=-7?bNG=.5l^9# 2 JjtO"oK 1 eJe+i=. 5lk3HKmU7F/@5$#

h 9 O I/O NA0_j 245

| |

Bw.m NPOU#<kIO"tz9Hjs0, m eJeG"kH$&@r|$F"Bw H18KJj^9#,WK~8F"tz9Hjs0KO"hT<m,dail^9# m NMO"w NM,<mGJ$Bj"w NMr6(FOJj^;s# m ,<mG"bt G<?NM,<mNlg"POU#<kIO"dfN)f,-zG"k+]+K++o i:"Vis/8zN_G=.5l^9#

m ,<m"w ,5NtG"btG<?NM,<mNlg"POU#<kIO"w DN Vis/8zG=.5l^9# w H m N>},<mG"btG<?NM, <mNlg"POU#<kIO 1 DNVis/8z@1G=.5l^9#

-qxlf77 3sQ$i<&*W7gsN nooldboz 5V*W7gs,Xj5lklg (G U)kH)"POU#<kI},PO4Nrq^9kNKT=,G"kH-""9?j9 /,u~5l^9#~ONlg"BN *hS BZ T8-RRO" B T8-RRKFA 7^9#

IBM H%

-qxlf77 3sQ$i<&*W7gsN oldboz 5V*W7gsrXj9kH"POGJ <Nh},Tol^9# v m r w NG.M*hSG<?`\NGgD=Mr==9k?aK,WJetNMH

[j9kH" Bw O Bw.m H7F7ol^9# v POOVis/H=lK3/ m eJeNG<?+i=.5l^9#,WK~8F"m

eNtzKJk^G&<+i<m,dail^9#tz,g-9.FPOU#<kI K~iJ$H"&<N m e,Ntz,PO5l^9#

w ,<mNlg"oldboz 5V*W7gsO5k5l^9#

oldboz 5V*W7gsKhCF"BN *hS BZ T8-RRO"B T8-RRKFA 7^;s#

IBM H% N*j

~ONlgN B T8Nc Input Format Value 111 B3 7 110 B3 6

PONlgN B T8Nc Value Format Output Output (-qxlf77=oldboz NXj) (-qxlf77=nooldboz NXj) 7 B3 111 111 6 B5 00110 bb110 17 B6.5 b10001 b10001 17 B4.2 0001 ****

246 XL Fortran for AIX: is2<8&jU!ls9

22 B6.5 b10110 b10110 22 B4.2 0110 **** 0 B5.0 bbbbb bbbbb 2 B0 10 10

E"D"*hS Q (H%:Y) T8 A0: Ew.d Ew.dEe Dw.d

Ew.d De Ew.d Qe Qw.d

E"D"*hSH%:Y Q T8-RRO"btA0NBt*hS#GtH"=lrXt U-N8z==K7?bNHNVNT8rX(7^9# E"D"^?OH%:Y Q T 8-RRO"Bt?$WN I/O j9H`\"#Gt?$WN I/O j9H`\NBtt ^?Outt" ^?O"95, 4 P$HJeN XL Fortran N=lJ0N? $WKP~7^9#

~OU#<kINA0O" F T8NlgH18G9#~ONlg"e O!=7^;s#

91<kxtNPOU#<kINA0O"!NH*jG9#

digit_string

]ail?eG"d eNGiN-ztzKJktz9Hjs0G9#

decimal_exponent

!N$:l+NA0r}D 10 J=(NXtG9 (z O 10 JtzG9)#

T8-RR XtNdPM (91<kxt, 0) XtNA0 Ew.d |decimal_exponent| v 99 E z1z2 Ew.d 99<|decimal_exponent| v 309 z1z2z3 Ew.dEe |decimal_exponent| v (10e)-1 E z1z2�ze Ew.dDe * |decimal_exponent| v (10e)-1 * D z1z2�ze * Ew.dQe * |decimal_exponent| v (10e)-1 * Q z1z2�ze * Dw.d |decimal_exponent| v 99 D z1z2

� + - . digit_string decimal_exponent 0 �

h 9 O I/O NA0_j 247

T8-RR XtNdPM (91<kxt, 0) XtNA0 Dw.d 99<|decimal_exponent| v 309 z1z2z3 Qw.d * |decimal_exponent| v 99 * Q z1z2 * Qw.d * 99<|decimal_exponent| v 309 * z1z2z3 *

m: * IBM H%

91<kxt k ( 266 Z<8NXP (91<kxt) T8Yr2H) O"10 JtN5,= r)f7^9# -d<kv0 JiP"POU#<kIKO |k| DNhT<m,~j".t@ J<N-ztzNetO d - |k| eG9# 0<k<d+2 JiP"POU#<kIKO".t @N8&K k eN-ztz,~j".t@N&&K d-k+1 ,~j^9#3lJ0N k NMOHQG-^;s#

\YKD$FO"243Z<8NtMT8KX9klLpsr2H7F/@5$#

IBM H%

m: BtT8-RRrHCF=(9kM,"=(D=JtNOO0K"klg"XL

Fortran GO"!NbNr=(9k ANSI/IEEE b0.t@A0,5]<H5lF$ ^9# = 12. b0.t@=( =( U# NaNQ +NaNQ

5NE_ NaN (VfGJ$)

-NaNQ iNE_ NaN NaNS +NaNS

5N70Jk NaN

-NaNS iN70Jk NaN INF +INF

5N5Bg

-INF iN5Bg

IBM H% N*j

~OK*1k E"D"*hSH%:Y Q T8Nc (Vis/NraKO BN T8,-zG"kH>j7^9#)

248 XL Fortran for AIX: is2<8&jU!ls9

Input Format Value 12.34 E8.4 12.34 �1234E2 E8.4 12.34 2.E10 E12.6E1 2.E10

POK*1k E"D"*hSH%:Y Q T8Nc Value Format Output Output (-qxlf77=noleadzero NXj) (-qxlf77=leadzero NXj) 1234.56 E10.3 bb.123E+04 b0.123E+04 1234.56 D10.3 bb.123D+04 b0.123D+04

Fortran 95 (-qxlf90=signedzero NXj) (-qxlf90=nosignedzero NXj) -0.001 E5.2 -0.00 b0.00

Fortran 95 N*j

EN T8 A0: ENw.d ENw.dEe

EN T8-RRO"POM,<mNlgr|$F"10 JXt, 3 GdjZl"-zt ztNdPM, 1 Je"1000 $~G"k;Q=-KhkBtMA0GPOU#<kI rnjP7^9#91<kxtO"POKOFA7^;s#

EN T8-RRO"Bt?$WN I/O j9H`\"#Gt?$WN I/O j9H`\NB tt^?Outt" ^?O95, 4 P$HJeN XL Fortran N=lJ0N ?$WKP~7^9#

~OU#<kINA0*hSraO"F T8NlgH18G9#

POU#<kINA0O"!NH*jG9#

yyy ]ail?eNG<?NMN-ztzN 1 +i 3 ^GN 10 Jt=(G9

(yyy O"1 v yyy < 1000 H$&0tKJk+"POM,<mNlgO"yyy = 0 HJj^9)#

� + - . digit_string exp yyy �

h 9 O I/O NA0_j 249 digit_string

]ail?eNG<?NMN d eN!N-ztzG9#

exp !N$:l+NA0r}D"3 GdjZlk 10 J=(NXtG9 (z O 10

JtzG9)#

T8-RR XtNdPM XtNA0 ENw.d |exp| v 99 E z1z2 ENw.d 99 < |exp| v 309 z1z2z3 ENw.dEe |exp| v 10e-1 E z1 ... ze

tMT8N\YKD$FO" 243 Z<8NXT8Yr2H7F/@5$#

EN T8Nc Value Format Output 3.14159 EN12.5 b3.14159E+00 1.41425D+5 EN15.5E4 141.42500E+0003 3.14159D-12 EN15.5E1 ***************

Fortran 95 (-qxlf90=signedzero NXj) (-qxlf90=nosignedzero NXj) -0.001 EN9.2 -1.00E-03 -1.00E-03

Fortran 95 N*j

ES T8 A0: ESw.d ESw.dEe

ES T8-RRO"POM,<mNlgr|$F"-ztztNdPM, 1 Je"10 $~G"kJXW;QtMA0GPOU#<kIrnjP7^9#91<kxtO"P OKOFA7^;s#

ES T8-RRO"Bt?$WN I/O j9H`\"#Gt?$WN I/O j9H`\NB tt^?Outt" ^?O95, 4 P$HJeN"XL Fortran N=lJ0 N?$WKP~7^9#

~OU#<kINA0*hSraO"F T8NlgH18G9#

250 XL Fortran for AIX: is2<8&jU!ls9

POU#<kINA0O"!NH*jG9#

y ]ail?eNG<?NMN-ztzN 10 Jt=(G9#

digit_string

]ail?eNG<?NMN d eN!N-ztzG9#

exp !N$:l+NA0r}D 10 J=(NXtG9 (z O 10 JtzG9)#

T8-RR XtNdPM XtNA0 ESw.d |exp| v 99 E z1z2 ESw.d 99 < |exp| v 309 z1z2z3 ESw.dEe |exp| v 10e-1 E z1 ... ze

tMT8N\YKD$FO" 243 Z<8NXT8Yr2H7F/@5$#

ES T8Nc Value Format Output 31415.9 ES12.5 b3.14159E+04 14142.5D+3 ES15.5E4 bb1.41425E+0007 31415.9D-22 ES15.5E1 ***************

Fortran 95 (-qxlf90=signedzero NXj) (-qxlf90=nosignedzero NXj) -0.001 ES9.2 -1.00E-03 -1.00E-03

Fortran 95 N*j

F (XtJ7Bt) T8 A0: Fw.d

F T8-RRO"btA0NBt*hS#GtH"=lrXtJ7N8z==K7?b NHNVNT8rX(7^9#

F T8-RRO"Bt?$WN I/O j9H`\"#Gt?$WN I/O j9H`\NB tt^?Outt" ^?O"95, 4 P$HJeN"XL Fortran N=lJ 0N?$WKP~7^9#

� + - . digit_string exp y �

h 9 O I/O NA0_j 251

F T8-RRKP~9k~OU#<kIKO"!NbN,3NgxGJisG$^9# 1. *W7gsNdf 2. *W7gsG".t@r^`tz9Hjs0#.t@,"klgO"T8-RRKX

j5lF$k d hjb%h7^9#.t@,J,5lF$klg"9Hjs0N& <N d e,.t@J<NtHra5l",WJihTVis/,<mKQ95l^ 9# 3. !N$:l+NA0N*W7gsNXt

v dfU-Ntz9Hjs0 v E"D"^?O Q H"=lK3/<mD^?O 1 DJeNVis/"5iK*W

7gsGdfU-tz9Hjs0,3-^9# E"D"*hS Q O"^C?/1 8h&Kh}5l^9#

F T8-RRKP~9k~OU#<kIO"!NbN,3NgxGJisG$^9# 1. ,WJiP"Vis/# 2. btM,iJiP"idf#btM,<m^?O5JiP"*W7gsN5df# 3. .t@r^sG$ktz9Hjs0#3lO"btMNdPMr=N~@G-zJ9

1<kxtG$57F".t@J<Net, d eKJkh&K]a?bNG9#\ YKD$FO" 266 Z<8NXP (91<kxt) T8Yr2H7F/@5$#

243Z<8NtMT8KD$FNlLpsr2H7F/@5$#

PONlg"w O<mhjbg-/J1lPJj^;s#

Fortran 95

Fortran 95 GO"PONlg"w O<mGb+^$^;s# w ,<mNlg"POU #<kIOPOMr=9?aK,WJ8zNG.tG=.5l^9#

Fortran 95 N*j

~ONlgN F T8Nc (Vis/NraKO BN T8,-zG"kH>j7^9#) Input Format Value -100 F6.2 -1.0 2.9 F6.2 2.9 4.E+2 F6.2 400.0

PONlgN F T8Nc Value Format Output Output (-qxlf77=noleadzero NXj) (-qxlf77=leadzero NXj) +1.2 F8.4 bb1.2000 bb1.2000 �12345 F8.3 bbbb.123 bbbb0.123 -12.34 F6.2 -12.34 -12.34

252 XL Fortran for AIX: is2<8&jU!ls9

Fortran 95 -12.34 F0.2 -12.34 -12.34

(-qxlf90=signedzero NXj) (-qxlf90=nosignedzero NXj) -0.001 F5.2 -0.00 b0.00

Fortran 95 N*j

G (lL) T8 A0: Gw.d Gw.dEe

Gw.dDe Gw.dQe

G T8-RRO"$UN?$WN I/O j9H`\KP~7^9#0tG<?NT8 O"I T8-RRN,'K>$"Bt*hS#GtG<?NT8O"E ^?O F T8- RRN,'K>$^9 (MNg-5Khk)#@}G<?NT8O L T8-RRN,' K>$"8zG<?NT8O"A T8-RRN,'K>$^9#

lL=5l?Bt*hS#GtT8 -qxlf77 *W7gsN nogedit77 5V*W7gs (GU)kH) ,Xj5lkH"PO U#<kIN=-}!O"T8fNG<?NdPMKhjh^j^9#btG<?Nd PMr N H7^9# 0 < N < 0.1-0.5�10-d-1 ^?O N w 10d-0.5 ^?O N , 0 G d , 0 Nlg" Gw.d NPOT8O kPEw.d NPOT8H18G"j" Gw.dEe NPO T8O kPEw.dEe NPOT8H18G9#?@7 kP O"=_-zJ91<kxtrX 7^9 ( 266 Z<8NXP (91<kxt) T8Yb2H)# b7 0.1-0.5�10-d-1 v N < 10d-0.5 ^?O N , 0 G d ,<mGJ$lg"91<kxtO!=;:"N NM ,"!Nh&KT8rhj7^9#

G<?NdPM yAQ9 N = 0 F(w-n).(d-1),n('b') (d O 0 J0) 0.1-0.5�10-d-1 v N < 1-0.5�10-d F(w-n).d,n('b') 1-0.5�10-d v N < 10-0.5�10-d+1 F(w-n).(d-1),n('b') 10-0.5�10-d+1 v N < 100-0.5�10-d+2 F(w-n).(d-2),n('b') ... ... 10d-2-0.5�10-2 v N < 10d-1-0.5�10-1 F(w-n).1,n('b') 10d-1-0.5�10-1 v N < 10d-0.5 F(w-n).0,n('b')

h 9 O I/O NA0_j 253

=fN b OVis/G9# n O" Gw.d KP7F 4 HJj"Gw.dEe KP7F e+2 HJj^9# w-n NMO5NtGJ1lPJj^;s#

T8P]NG<?NdPM, F T8NzL*HQrD=K9kOObGJ1lP"9 1<kxtO!=7J$3HKmU7F/@5$#

IBM H%

0 < N < 0.1-0.5�10-d-1" N w 10d-0.5 Nlg"^?O N , 0 +D d , 0 Nlg" Gw.dDe POT8O" kPEw.dDe GNPOT8H18KJj" Gw.dQe GNPOT8 O"kPEw.dQe GNPOT8H18KJj^9#

IBM H% N*j

PONlg"-qxlf77 3sQ$i<&*W7gsN gedit77 5V*W7gs,Xj5l kH"tMK~8 E ^?O F T8rHCF3NtM,Q95l^9#U#<kIK O",WK~8F"&&KVis/,dail^9#"ktNdPMr N H9lP" T8O!Nh&KTol^9# v N<0.1 ^?O Nw10d Nlg:

� Gw.d GNT8O"Ew.d GNT8H18KJj^9# � Gw.dEe GNT8O" Ew.dEe GNT8H18KJj^9# v Nw0.1 *hS N<10d Nlg:

G<?NdPM yAQ9 0.1 v N < 1 1 v N < 10 . . 10d-2 v N < 10d-1 10d-1 v N < 10d

F(w-n).d, n('b') F(w-n).(d-1), n('b') . . F(w-n).1, n('b') F(w-n).0, n('b')

m: FORTRAN 77 GO"MN]a,POU#<kIA0KINh&KFA9k+KD$

F7CF$^;s," Fortran 90 GO"=Nh},Tol^9#7?,CF" -qxlf77=gedit77 rHQ9k3HKhCF"MH G T8-RRNCjNH_go; G -qxlf77=nogedit77 rHQ9klgH[JkPOA0,8.5lkD=-,"j ^9# 243Z<8NtMT8KD$FNlLpsr2H7F/@5$#

ICpsO" 243 Z<8NXT8Yr2H7F/@5$#

254 XL Fortran for AIX: is2<8&jU!ls9

POK*1k G T8Nc Value Format Output Output (-qxlf77=gedit77 NXj) (-qxlf77=nogedit77 NXj) 0.0 G10.2 bb0.00E+00 bbb0.0 0.0995 G10.2 bb0.10E+00 bb0.10 99.5 G10.2 bb100. bb0.10E+03

I (0t) T8 A0: Iw Iw.m

I T8-RRO"btA0N0tH"0tr8z==7?bNHNVNT8rX(7^ 9#P~9k~POj9H`\O"0t?$W" ^?O XL Fortran N>N? $WKJj^9#

w O*W7gsNdfr^_^9#

m O" w NM, Fortran 95 G<mGJ$Bj" w J<NMr}?J1lP Jj^;s#

I T8-RRKP~9k~OU#<kIO"Vis/@1+iJk~OU#<kIr| $F"*W7gsNdfND$?tz9Hjs0KJj^9#~OU#<kI,Vis /@1+iJklg"=Nh&J~OU#<kIO<mH+J5l^9#

m OPON_-zG9#~OGO!=7^;s#

PONlg"w O<mhjbg-/J1lPJj^;s#

Fortran 95

PONlg"w O<mGb+^$^;s# w ,<mNlg"POU#<kIOPOM r=9?aK,WJ8zNG.tG=.5l^9#

Fortran 95 N*j

I T8-RRKP~9kPOU#<kIO"!NbN,J<NgxGJisG$^9# 1. <mDJeNhTVis/ 2. btM,iJiPidf"<m^?O5JiP*W7gsN5df 3. !K(9A0NdPM

v m rXj7F$J$lg"hT<m,J$tz9Hjs0 v m rXj7?lg"m eJeNtz9Hjs0#,W,"lP"hT<m,U-

^9#btMH m ,>}Hb<mNlg"Vis/,q-~^l^9#

h 9 O I/O NA0_j 255 tMT8N\YKD$FO"243Z<8r2H7F/@5$#

m ,<m"w ,5NtG"btG<?NM,<mNlg"POU#<kIO"w DN Vis/8zG=.5l^9# w H m N>},<mG"btG<?NM,<mNl g"POU#<kIO"Vis/8z 1 DN_G=.5l^9#

~OK*1k I T8Nc (Vis/NraKO BN T8,-zG"kH>j7^9#) Input Format Value -123 I6 -123 123456 I7.5 123456 1234 I4 1234

POK*1k I T8Nc Value Format Output -12 I7.6 -000012 12345 I5 12345

Fortran 95 0 I6.0 bbbbbb 0 I0.0 b 2 I0 2

Fortran 95 N*j

L (@}) T8 A0: Lw L T8-RRO"btA0N@}MH"=lr8z==7?bNHNVNT8rX(7 ^9# L T8-RRO"@}?$WN I/O j9H`\" ^?O"XL Fortran N=lJ0N?$WKP~7^9#

~OU#<kIO"*W7gsNVis/H"=lK3/*W7gsN.t@"5iK =lK3$F? (true) r=9 T ^?O6 (false) r=9 F +i=.5l^9#w OV is/r^_^9#~ONlg"T ^?O F NeKINh&J8z,"CFbu1~l il^9,"e3N8zO5k5l^9#7?,CF" .TRUE. *hS .FALSE. H$& 9Hjs0O"u1~lD=J~OA0G9#

POU#<kIO"( w - 1 ) DNVis/H"=lK3/ T ^?O F +i=.5l ^9#

256 XL Fortran for AIX: is2<8&jU!ls9

~OK*1k L T8Nc Input Format Value T L4 true �FALSE. L7 false

POK*1k L T8Nc Value Format Output TRUE L4 bbbT FALSE L1 F

O (8 Jt) T8 A0: Ow Ow.m

O T8-RRO"$UN?$WNbtA0NMH"=lr 8 JG==7?bNHNV NT8rX(7^9#(8 JtzO"0 +i 7 ^GNtG9#)

w OVis/r^_^9#

~ONlg"w DN 8 Jtz,T85l"~Oj9H`\NMNbt==,nil^ 9#~OU#<kIbN 8 JtzO"~Oj9H`\KdjvFil?MNbt==N &sjt,N 8 JtzKP~7^9#~ONlg"m O!=7^;s#

PONlg"w O<mhjbg-/J1lPJj^;s#

Fortran 95

PONlg"w O<mGb+^$^;s# w ,<mNlg"POU#<kIOPOM r=9?aK,WJ8zNG.tG=.5l^9#

Fortran 95 N*j

Ow NPOU#<kIO"<mDJeNhTVis/K3$F"btMrhT<mJ7 N 8 JtzNA0G=-7?bNG=.5lF$^9# 8 JjtO"oK 1 eJe+ iJkH$&@KmU7F/@5$#

Ow.m NPOU#<kIO"tz9Hjs0, m eJeG"kH$&@r|$F"Ow H18KJj^9#,WK~8F"tz9Hjs0KO"hT<m,dail^9# m NMO"w NM,<mGJ$Bj" w NMr6(FO$1^;s#m ,<mG"bt G<?NM,<mNlg"POU#<kIO"dfN)f,-zG"k+]+K++o i:"Vis/8zN_G=.5l^9#

-qxlf77 3sQ$i<&*W7gsN nooldboz 5V*W7gs,Xj5lklg (G U)kH)"POU#<kI},PO4Nrq^9kNKT=,G"kH-""9?j9

h 9 O I/O NA0_j 257

/,u~5l^9#~ONlg"BN *hS BZ T8-RRO"O T8-RRKFA7 ^9# IBM H%

-qxlf77 3sQ$i<&*W7gsN oldboz 5V*W7gsrXj9kH"POGJ <Nh},Tol^9# v m r w NG.M*hSG<?`\NGgD=Mr==9k?aK,WJetNMH

[j9kH" Ow O Ow.m H7F7ol^9# v POOVis/H=lK3/ m eJeNG<?+i=.5l^9#,WK~8F"m

eNtzKJk^G&<+i<m,dail^9#tz,g-9.FPOU#<kI K~iJ$H"&<N m e,Ntz,PO5l^9#

w ,<mNlg"oldboz 5V*W7gsO5k5l^9#

oldboz 5V*W7gsKhCF" BN *hS BZ T8-RRO"O T8-RRKF A7^;s#

IBM H% N*j

m ,<m"w ,5NtG"btG<?NM,<mNlg"POU#<kIO"w DN Vis/8zG=.5l^9# w H m N>},<mG"btG<?NM,<mNl g"POU#<kIO"Vis/8z 1 DN_G=.5l^9#

~OK*1k O T8Nc Input Format Value 123 O3 83 120 O3 80

POK*1k O T8Nc Value Format Output Output (-qxlf77=oldboz NXj) (-qxlf77=nooldboz NXj) 80 O5 00120 bb120 83 O2 23 **

Fortran 95 0 O5.0 bbbbb bbbbb 0 O0.0 b b 80 O0 120 120

Fortran 95 N*j

258 XL Fortran for AIX: is2<8&jU!ls9

Q (8z+&sH) T8

IBM H% A0: Q 8z+&sH Q T8-RRO"~Ol3<IKDCF$k8ztra7^9#=Nk LrHQ7FDjN~Or)f9k3H,G-^9#

^?"H%:Y Q T8-RRb"j^9#GiKb@7?h&K"GU)kHGO" XL Fortran O0RNH%:Y Q T8-RRN_r'17^9#\YKD$FO" 247 Z<8NXE"D"*hS Q (H%:Y) T8Yr2H7F/@5$#>}N Q T8- RRrHQD=K9kKO"-qqcount 3sQ$i<&*W7gsrXj9k,W," j^9#\YKD$FO"Vf<6<:&,$IWN -qqcount r2H7F/@5$#

-qqcount 3sQ$i<&*W7gsrXj9kH"3sQ$i<O"Q T8-RRr HQ9k}!Khj 2 DN Q T8-RRrhL7^9#1HN Q r!P7?lgN _"3sQ$i<O"8z+&sH Q T8-RRH7Fra7^9# Qw. ^?O Qw.d r!P9kH"XL Fortran OH%:Y Q T8-RRH7Fra7^9#57$ ;Ql<?<N57$A0EMrHQ7"IAiN Q T8-RRrXj7?+r XL Fortran Kra5;F/@5$#

8z+&sH Q T8-RRNkLH7Fa5l?MO"~Ol3<I9*hS=Nl 3<IN=_N8zLVKhCF[Jj^9#=NMO"FORMAT 9F<HasHb N8z+&sH Q T8-RRNLVKP~9kLVK"k READ 9F<HasHN 9+i<0QtbXa5l^9#

8z+&sH Q T8-RRO"!NU!$k&?$W*hS"/;9&b<INl3 <IrI_hk3H,G-^9# v jM0g!0tU!$k#3NU!$k&?$WNl3<IO"|"~T8zG*;

7^9#18U!$kbNl3<IN95O=l>l[Jj^9# v [sJ0NjM0g!btU!$k#l3<I9O"9+i<8zQtN95HJj ^9# v [sNjM0g!btU!$k#l3<I9O"8z[sN(lasHN95HJj ^9# v jM0>\0tU!$k#l3<I9O"OPEN 9F<HasHbN RECL= Xj

RGXj7?95KJj^9# v jM09Hj<`0tU!$k#3NU!$k&?$WNl3<IO"|"~T8z

G*;7^9#18U!$kbNl3<IN95O=l>l[Jj^9#

PO`nGO"8z+&sH Q T8-RRO5k5l^9#P~9kPO`\O9- CW5l^9#

IBM H%

h 9 O I/O NA0_j 259

| |

~ONlgN8z+&sH Q T8Nc @PROCESS QCOUNT

CHARACTER(50) BUF INTEGER(4) NBYTES CHARACTER(60) STRING ... BUF = ,This string is 29 bytes long., READ( BUF, FMT=,(Q), ) NBYTES WRITE( *,* ) NBYTES ! NBYTES equals 50 because the buffer BUF is 50 bytes long.

READ(*,20) NBYTES, STRING 20 FORMAT(Q,A) ! NBYTES will equal the number of characters entered by the user. END

IBM H% N*j

Z (16 J) T8 A0: Zw Zw.m

Z T8-RRO"$UN?$WNbtA0NMH=NMr 16 JG==7?bNHNV NT8rX(7^9 (16 JtzO"0 A 9"A A F ^?O a A f N$:l+G9)#

~ONlg"w DN 16 Jtz,T85lF"~Oj9H`\NMNbt==,nil ^9#~OU#<kIbN 16 JtzO"~Oj9H`\KdjvFil?MNbt= =N&sjt,N 16 JtzKP~7^9#m O~ONlg"!=7^;s#

Fortran 95

PONlg"w O<mGb+^$^;s# w ,<mNlg"POU#<kIOPOM r=9?aK,WJ8zNG.tG=.5l^9#

Fortran 95 N*j

Zw NPOU#<kIO"<mDJeNhTVis/K3$F"btMrhT<mJ7 N 16 JtzNA0G=-7?bNG=.5lF$^9# 16 JjtO"oK 1 eJe +iJkH$&@KmU7F/@5$#

Zw.m NPOU#<kIO"tz9Hjs0, m eJeG"kH$&@r|$F"Zw H18KJj^9#,WK~8F"tz9Hjs0KO"hT<m,dail^9# m NMO" w NM,<mGJ$Bj"w NMr6(FO$1^;s# m ,<mG"btG<?NM,<mNlg"POU#<kIO"dfN)f,-zG" k+]+K++oi:"Vis/8z@1G=.5l^9#

IBM H%

260 XL Fortran for AIX: is2<8&jU!ls9 m ,<m"w ,5NtG"btG<?NM,<mNlg"POU#<kIO"w DN Vis/8zG=.5l^9#

Fortran 95

w H m N>},<mG"btG<?NM,<mNlg"POU#<kIO"Vis/ 8z 1 DN_G=.5l^9#

Fortran 95 N*j

-qxlf77 3sQ$i<&*W7gsN nooldboz 5V*W7gs,Xj5lklg (G U)kH)"POU#<kI},PO4Nrq^9kNKT=,G"kH-""9?j9 /,u~5l^9#~ONlg"BN *hS BZ T8-RRO"Z T8-RRKFA7 ^9# IBM H%

-qxlf77 3sQ$i<&*W7gsN oldboz 5V*W7gsrXj9kH"POGJ <Nh},Tol^9# v m r w NG.M*hSG<?`\NGgD=Mr==9k?aK,WJetNMH

[j9kH" Zw O Zw.m H7F7ol^9# v POOVis/H=lK3/ m eJeNG<?+i=.5l^9#,WK~8F"m

eNtzKJk^G&<+i<m,dail^9#tz,g-9.FPOU#<kI K~iJ$H"&<N m e,Ntz,PO5l^9#

w ,<mNlg"oldboz 5V*W7gsO5k5l^9#

oldboz 5V*W7gsKhCF" BN *hS BZ T8-RRO" Z T8-RRKF A7^;s#

IBM H% N*j

~ONlgN Z T8Nc Input Format Value 0C Z2 12 7FFF Z4 32767

PONlgN Z T8Nc Value Format Output Output (-qxlf77=oldboz NXj) (-qxlf77=nooldboz NXj) -1 Z2 FF ** 12 Z4 000C bbbC

h 9 O I/O NA0_j 261

Fortran 95 12 Z0 C C 0 Z5.0 bbbbb bbbbb 0 Z0.0 b b

Fortran 95 N*j

)fT8-RR

/ (9iC7e) T8 A0: / r/ 9iC7eT8-RRO"=_Nl3<IKX9kG<?>wN*ojr(7^9#+ jV7XjR (r) O"GU)kHMH7F 1 r}A^9#

g!"/;9rHQ7F~OQNU!$kK\39klg"9iC7eT8-RRr! P9k?SK"U!$kO!Nl3<INOaKLVU1il^9#

g!"/;9rHQ7FPOQNU!$kK\39klg"9iC7eT8-RRr! P9k?SK"77$l3<I,n.5l"U!$k,=N77$l3<IN+O@+ iq-~^lkh&KLVU1il^9#

>\"/;9rHQ7F~O^?OPOQNU!$kK\39klg"9iC7eT8 -RRr!P9k?SK"l3<IVf, 1 D:D}d5l"=Nl3<IVfND$ ?l3<INh,KU!$k,LVU1il^9#

9Hj<`&"/;9rHQ7F~OQNU!$kK\39klg"9iC7eT8- RRr!P9k?SK"U!$kO!Nl3<INh,KLVU1il"=_Nl3< INDjNt,,9-CW5l^9#9Hj<`&"/;9QK\35l?U!$kX NPO~O"7?Kn.5l?uNl3<I,=_Nl3<INeK3-^9#77$ l3<IO=_Nl3<I*hS"U!$kNGeNl3<IN>}KJj"77$l 3<INh,,U!$kLVKJj^9#

~ONlgN9iC7eT8Nc 500 FORMAT(F6.2 / 2F6.2) 100 FORMAT(3/)

: (3ms) T8 A0: : 262 XL Fortran for AIX: is2<8&jU!ls9

| | | | | |

I/O j9HK=lJe`\,J$lg"3msT8-RRO"A0)fr*;5;^ 9#3ms,!P5l?H-K"I/O j9HbK^@`\,DCF$klg"3msO 5k5l^9#\YKD$FO" 269 Z<8NXI/O j9HHA0EMNj_nQYr 2H7F/@5$#

3msT8Nc 10 FORMAT(3(:,Array Value,,F10.5)/)

$ (Ik-f) T8

IBM H% A0: $ IkT8-RRO"g!^?OjM09Hj<` WRITE 9F<HasHNl3<I* ojh}r^_7^9#Lo"A0EMN*ojK#9kH"=_Nl3<ING<? Aw,d_7"U!$kO"!N I/O `nKhCF77$l3<I,h}5lkh&K LVU1il^9#7+7"A0EMbKIk-f,"klgO"+0*Jl3<IN *ojh}O^_5l^9#=lJ_N I/O 9F<HasHG"18l3<IKX9k I_hj^?Oq-~_rT&3H,G-^9#

Ik-fT8Nc Ik-fT8O"Lo"~zNX(d"18T+iN~zNI_hjrT&?aKHQ 7^9#

WRITE(*,FMT=,($,A),),Enter your age , READ(*,FMT=,(BN,I3),)IAGE WRITE(*,FMT=1000) 1000 FORMAT(,Enter your height: ,,$)

READ(*,FMT=,(F6.2),)HEIGHT

IBM H% N*j

"]9HmU# / sEzQdT8 (8z9Hjs0T8-RR) A0: ,8z9Hjs0, "character string"

"]9HmU# / sEzQdNT8-RRO"POA0EMbK8zjFikjtrX j7^9#POU#<kIN}O"8zjFikjtN95KJj^9#8zjFik

h 9 O I/O NA0_j 263

| | | | | | jtN\YJbFKD$FO" 37Z<8r2H7F/@5$#

IBM H% m: 1. PC/9iC7eO"GU)kHGO(91<W&7<1s9H7F'15l"

-qnoescape 3sQ$i<&*W7gs,Xj5lF$klgOPC/9iC7e8 zH7F'15l^9#(91<W&7<1s9KX9k\YKD$FO" 38Z< 8r2H7F/@5$# 2. XL Fortran GO"8zjt"[lj9jt"8z9Hjs0T8-RR"*hSm

aNfGN^kAP$H8zr5]<H7^9#3N5]<HO"-qmbcs *W7g sKhCFs!5l^9#9Hjs04Nr]}9kKO;9.kQtK^kAP$ H8z,~CF$kjtrdjvFkH"^kAP$H8zNbtGZjNF,/3 k3H,"j^9# 3. Unicode N8z*hSU!$k>b5]<H7^9# D-Qt LANG ,

UNIVERSAL K_j5l"-qmbcs 3sQ$i<&*W7gs,Xj5lF$kl g"3sQ$i<O Unicode N8z*hSU!$k>NI_hjdq-~_rT& 3H,G-^9#

IBM H% N*j

"]9HmU# / sEzQdT8Nc

ITIME=8 WRITE(*,5) ITIME 5 FORMAT(,The value is -- ,,I2) ! The value is -- 8

WRITE(*,10) ITIME 10 FORMAT(I2,,o,clock,) ! 8o,clock

WRITE(*,,(I2,,o,clock,),) ITIME ! 8o,clock WRITE(*,15) ITIME 15 FORMAT("The value is -- ",I2) ! The value is -- 8

WRITE(*,20) ITIME 20 FORMAT(I2,"o,clock") ! 8o,clock

WRITE(*,,(I2,"o,clock"),) ITIME ! 8o,clock

BN (Vis/&Lk) *hS BZ (Vis/&<m) T8 A0: BN BZ BN *hS BZ T8-RRO"z-3$Fh}5lkH"I"F"E"EN"ES"D"G" B"O" Z"*hSH%:Y Q T8-RRK"shTVis/rINh&Kra5;k +r)f7^9#BN *hS BZ O~ONlgKN_!=7^9#

264 XL Fortran for AIX: is2<8&jU!ls9

BN O"tz~OU#<kIbNVis/r5k9k3HrXj7"DjN8zO&s ;5lklgH1MKra5l^9#Vis/@1+iJkU#<kINMO<mHJ j^9#

BZ O"tz~OU#<kIbNshTVis/r<mH7Fra9kh&KXj7^ 9# Vis/NraNGiN_jO"OPEN 9F<HasHN BLANK= XjRKhjh^ j^9# ( 420 Z<8NXOPENYr2H7F/@5$#) GiN_jO"!Nh&Kh ^j^9# v BLANK= rXj7F$J$lg"Vis/NraO"BN T8rXj7?lgH1

8G9# v BLANK= rXj7F$klgK"XjRNM, NULL G"kH"Vis/Nra

O"BN T8rXj7?lgH1MKJj^9,"XjRNM, ZERO G"kH" BZ T8rXj7?lgH1MKJj^9#

Vis/NraKD$F"GiK_j5l?bFO"jM0N READ 9F<HasH NBT+O@+i"BN ^?O BZ T8-RRr!P9k+"^?OA0)f,*;9 k^G-zG9# BN ^?O BZ T8-RRr!P9kH"LN BN ^?O BZ T8 -RRr!P9k+"A0)f,*;9k^G"=N_jO-zHJj^9#

IBM H%

-qxlf77 3sQ$i<&*W7gsN oldboz 5V*W7gsrXj9kH"BN *h S BZ T8-RRO"B"O"^?O Z T8-RRGT85l?G<?~OKFA7^ ;s#Vis/O"<mH7Fra5l^9#

IBM H% N*j

H T8 A0: n H str

H T8-RRO"POA0EMbG8z9Hjs0 (str) *hS=N95 (n) rXj7 ^9#9Hjs0O"8zjFikjtKHQG-k$UN8zG=.5l^9#

H T8-RR,8zjFikjtbK"j"jthZj8z (?H(P""]9HmU #) , 2 D3$F$klg"=liN8zO str bK=5l^9#=lJ0NlgO" LNhZj8zrHQ9k,W,"j^9#

H T8-RRO"~OGOHQG-^;s#

h 9 O I/O NA0_j 265

| | | | m: IBM H%

1. PC/9iC7eO"GU)kHGO(91<W8zH7F'15l"-qnoescape

3sQ$i<&*W7gs,Xj5lF$klgOPC/9iC7e8zH7F'1 5l^9#(91<W&7<1s9KX9k\YKD$FO" 38Z<8r2H7F /@5$# 2. XL Fortran GO"8zjt"[lj9jt"8z9Hjs0T8-RR"*hSm

aNfGN^kAP$H8zr5]<H7^9#3N5]<HO"-qmbcs *W7g sKhCFs!5l^9#9Hjs04Nr]}9kKO;9.kQtK^kAP$ H8z,~CF$kjtrdjvFkH"^kAP$H8zNbtGZjNF,/3 k3H,"j^9# 3. Unicode N8z*hSU!$k>b5]<H7^9# D-Qt LANG ,

UNIVERSAL K_j5l"-qmbcs 3sQ$i<&*W7gs,Xj5lF$kl g"3sQ$i<O Unicode N8z*hSU!$k>NI_hjdq-~_rT& 3H,G-^9#

IBM H% N*j

Fortran 95

4. H T8-RRO FORTRAN 77 H Fortran 90 NltG7?,"Fortran 95 KOH_

~^lF$^;s#\YKD$FO" 927 Z<8NXo|5l?!=Yr2H7F/ @5$#

Fortran 95 N*j

H T8Nc 50 FORMAT(16HThe value is -- ,I2) 10 FORMAT(I2,7Ho,clock)

WRITE(*,,(I2,7Ho,clock),) ITIME

P (91<kxt) T8 A0: kP Xj7?91<kxt K O"LN91<kxtr!P9k+"A0)f,*;9k^ G"eGh}5lk9YFN F"E"EN"ES"D"G"*hSH%:Y Q T8-RR K,Q5l^9#F I/O 9F<HasHNBT,+O5lk~@GO"k NMO<mG 9# k NMO"10 N_hr=90tMG",WJlgKOdf,U-^9#

266 XL Fortran for AIX: is2<8&jU!ls9

~ONlg"F"E"EN" ES"D"G"^?OH%:Y Q T8-RRrXj7?~O U#<kIKXt,~CF$kH"=N91<kxtO5k5l^9#Xt,~CF$ J1lP"btMO"0tMK 10(-k) r]1?MKy7/Jj^9#

PONlg: v F T8GO"0tMObtMK 10k r]1?MKy7/Jj^9# v E"D"*hSH%:Y Q T8GO"0t 10 JU#<kIK 10k ,h8il^

9#XtO k rz$?tKJj^9# v G T8GO"F T8rHQG-kOObKU#<kI,"kBj"U#<kIO91

<kxtNFAru1^;s# E T8,,WJlg"91<kxtO"E POT8 rHQ7?lgH1MK!=7^9# v EN *hS ES T8GO"91<kxtO!=7^;s#

~OK*1k P T8Nc Input Format Value 98.765 3P,F8.6 .98765E-1 98.765 -3P,F8.6 98765. .98765E+2 3P,F10.5 .98765E+2

POK*1k P T8Nc Value Format Output Output (-qxlf77=noleadzero NXj) (-qxlf77=leadzero NXj) 5.67 -3P,F7.2 bbbb.01 bbb0.01 12.34 -2P,F6.4 b.1234 0.1234 12.34 2P,E10.3 b12.34E+00 b12.34E+00

S"SP"*hS SS (df)f) T8 A0: S SP SS S"SP"*hS SS T8-RRO"eGh}5lk9YFN I"F"E" EN"ES"D" G"*hSH%:Y Q T8-RRN5dfr)f7^9#3lO"LN S"SP"^? O SS T8-RRr!P9k+""k$OA0)f,*;9k^G-zG9#

S *hS SS O"5dfrq-~^J$H$&XjG9# (IAiNT8-RRrXj 7Fb"kLO18KJj^9#) SP O"5dfrq-~`XjG9#

POK*1k S"SS"*hS SP T8Nc Value Format Output 12.3456 S,F8.4 b12.3456 12.3456 SS,F8.4 b12.3456 12.3456 SP,F8.4 +12.3456

h 9 O I/O NA0_j 267

T"TL"TR"*hS X (jLV) T8 A0: Tc TLc TRc oX T"TL"TR"*hS X T8-RRO"!KT&8zN>wr"l3<IbNINLV +i+O9k+rXj7^9# T *hS TL T8-RRO"U!$kLVG8?V) BrHQ7^9#G<?>wN>0"8?V)BNjAO"9Hj<`&U!$kN= _Nl3<I^?O=_NLVN8zLVKJj^9# T"TL"TR"*hS X O8z LVr!Nh&KXj7^9# v Tc Nlg"8?V)BKP7F c V\N8zLVG9# v TLc Nlg"=_LVN8&N c V\G9#?@7"c ,=TLVH8?V)BN

9hjbg-$lgr|-^9#l3<I+iN"^?Ol3<IXN!N8zNA wO"8?V)BGTol^9# v TRc Nlg"=_LVN&&N c V\N8zLVG9# v o X Nlg"=_LVN&&N o V\N8zLVG9#

TR *hS X T8-RRNkLO18G9#

~ONlg"TR ^?O X T8-RRKhCF"l3<INGeN8zr6(?LVr Xj9k3H,G-^9#

PONlg"T"TL"TR"^?O X T8-RR@1GO"8zO>w5l^;s#3 NT8-RRGXj7?LVJ_G8zr>w9klg"9-CW7?LV*hSJ0 KdailF$J$LVOVis/Gdail^9#kLO"=Nl3<I4N,Gi +iVis/G"C?lgH18G9#

PONlg"T"TL"TR"^?O X T8-RRKhCF"LV,Xj7>5l^9# =NkL"e+i>NT8-RRrHQ7FT8rT&H"8z,V95l^9#

IBM H%

X T8-RRO"8zLVJ7GXj9k3H,G-^9#3lO"1X H7F7ol ^9#=<9&U!$kr -qlanglvl=90std ^?O -qlanglvl=95std G3sQ$k9 kH"3NH%!=O3sQ$k~A0EM9YFGHQT=H5l" oX ,BT5l ^9# 3NH%!=rBT~A0GHQT=K9kKO"!NBT~*W7gsr_j 9k,W,"j^9# XLFRTEOPTS="langlvl=90std" or "langlvl=95std" ; export XLFRTEOPTS

IBM H% N*j

268 XL Fortran for AIX: is2<8&jU!ls9

| | | | | | | | | | |

~OK*1k T"TL"*hS X T8Nc 150 FORMAT(I4,T30,I4) 200 FORMAT(F6.2,5X,5(I4,TL4))

POK*1k T"TL"TR"*hS X T8Nc 50 FORMAT(,Column 1,,5X,,Column 14,,TR2,,Column 25,) 100 FORMAT(,aaaaa,,TL2,,bbbbb,,5X,,ccccc,,T10,,ddddd,)

I/O j9HHA0EMNj_nQ A0X(NA0_jGO"^:"A0)f,+O5l^9#A0)fNFh}O"A0 EMbG!KXj5lF$kT8-RR"*hS I/O j9HbG!KXj5lF$k` \ (b7"lP) KhCFh^j^9#

I/O j9HK`\, 1 DJeXj5lF$lP"A0EMKb"G<?T8-RR, 1 DJe,WG9#uNA0EM (gLN_) rHQG-kNO"I/O j9HbK`\,J $lg+"^?OF`\,<m&5$:[sG"klgKBilk3HKmU7F/@ 5$#3Nh&JlgK""IPs9 I/O ,-zG"kH"~Ol3<I, 1 D9- CW5lk+"^?O8zr^^J$POl3<I, 1 Dq-~^l^9#s"IPs 9 I/O NlgKO"U!$kNLVOQ95l^;s#

A0EMO"+jV7EM (r) ,"klgr|$F"8+i&K~+CFra5l^ 9#+jV7EM,0KU$F$kA0`\O"+jV7EM,U$F$J$A0EM ^?OT8-RRH1MNA0EM"k$OT8-RR, r D"kj9HH7Fh}5 l^9#

I/O j9HGXj5lk 1 DN`\O"FG<?T8-RRKP~7^9##Gt?$ WNFj9H`\KO" 2 DN F"E"EN"ES" D"G"^?OH%:Y Q T8- RRNra,,WG9#F)fT8-RR^?O8z9Hjs0T8-RRKP7F O" I/O j9HGXj5lk`\OP~7^;s#A0)fO"l3<IH>\Kps rr97^9#

A0)fO"!Nh&KBT5l^9# 1. G<?T8-RRr!P9kH"A0)fO I/O j9HbK`\,"lP=N`\

rh}7"J1lP I/O 3^sIr*;5;^9#h}9kj9H`\,#Gt? $WNlg"$:l+ 2 DNT8-RRrh}7^9# 2. I/O j9HK=lJe`\,J$lg"3msT8-RRO" A0)fr*;5;

^9#3ms,!P5l?H-K"I/O j9HbK^@`\,DCF$klgO3m sO5k5l^9# 3. A0EMN*ojK#9kH"I/O j9H4N,h}5lF$lP"A0)f,*;

7"=lJ0NlgO"&gLN90j0G*oCF$kA0`\NOaKaj^ 9#eTNlg"!Nh&J`\,,Q5l^9#

h 9 O I/O NA0_j 269 v A0EMNFHQt,KO"G<?T8-RR,/J/Hb 1 D^^lF$J1

lPJj^;s# v +jV7EMN90eK"kgLKaklgO"=N+jV7EM,FYHQ5

l^9# v ak3H+NO"91<kxtd S"SP"^?O SS T8-RR""k$O BN

^?O BZ T8-RRKFAr?(^;s# v A0)f,akH-"U!$kO9iC7eT8-RR,h}5lkPC/"C

WMH18}!GLVU1il^9#

IBM H%

I_hj`nGO"l3<IbN$h}8zO"!Nl3<I,I_hilkH-K9 YF9-CW5l^9#A0X(NA0_jGh}5lk~Ol3<IbNs8zG< ?MN;Ql<?<H7F"3s^rHQ9k3H,G-^9#3s^,U#<kI} NGehj0K"klg"A0}EMr*<P<i$I7^9#?H(P" (I10,F20.10,I4) H$&A0O"J<Nl3<Ir57/I_hj^9# -345, .05E-3, 12

IBM H% N*j

FORMAT 9F<HasHG Fortran l3<IrjA9klg"HQ9k I/O aG#" GvD5lkGg5$:Nl3<IrM8K~lk3H,EWG9#?H(P Fortran l3<Iru~9klg"l3<IN95OWjs?<NTN95J<GJ1lPJj ^;s#

j9HX(NA0_j j9HX(NA0_jNlg"T8O"I_hj^?Oq-~_P]NG<?N?$W *hS95KhCF)f5l^9#"9?j9/NA01LR,"j9HX(NA0_ jrXj7^9#?H(P"!Nh&KJj^9#

REAL TOTAL1, TOTAL2 PRINT *, TOTAL1, TOTAL2

j9HX(NA0_jrHQG-kNO"g!*hS9Hj<`&"/;9NlgKB il^9#

j9HX(A0_jKhCFh}5lkjM0l3<IbN8zO"MN;Ql<?< G,1il?"!Nh&Jl"NMr=.7^9# v MNA0O"jtM^?OLkMG9# v MN;Ql<?<O"3s^"9iC7e"^?OVis/G9#3s^d9iC7

eN0eKO"1 DJeNVis/r~lk3H,G-^9#

270 XL Fortran for AIX: is2<8&jU!ls9

| | j9HX(~O

j9HX(N READ 9F<HasHbN~Oj9H`\O"l3<IbNP~9kM KhCFjA5l^9#F~OMNA0O"~Oj9H`\N?$WH7Fv5lkb NK7F/@5$#~OMO"!N$:l+G9# v c v r * c v r *

c O"H_~_?$WNjFikjt^?OhZjNJ$8zjtN$:l+G9# r O5dfG<mJ0N0tNjFikjtG9# kind ?U-Qia<?<O"r ^? O c N$:l+KP7FXj7J1lPJj^;s#jt c O"P~9kj9H`\ H18 kind ?U-Qia<?<r}DbNHra5l^9#

r * c NA0Ojtr r D31FXj9kNH18G9# r * NA0OLkMr r D 31FXj9kNH18G9#

LkMO"!Nh&K=5l^9# v 2 D31?3s^#SfKVis/,~klgb"j^9# v 3s^NeN9iC7e#SfKVis/,~klgb"j^9# v l3<IbNGiN3s^#3N3s^N0KVis/,~klgb"j^9#

IBM H%

-qintlog 3sQ$i<&*W7gsrHQ7F"0t^?O@}?$WN$:l+N~ O`\N0tM^?O@}MrXj7^9#

IBM H% N*j

8zMr",WJDtNl3<IK31k3H,G-^9#!N-zJ`\,8z?$ WG"J<Nror~?9lg"hZj8zHJk"]9HmU#*hSzQdO,W "j^;s# 1. 8zjt,"MN;Ql<?<G"kVis/"3s^"^?O9iC7er^^J $# 2. 8zjt,"l3<IN-&K^?,iJ$# 3. GiNsVis/8z,"zQd^?O"]9HmU#GJ$# 4. hT8z,""9?j9/,eK3/tMGOJ$# 5. 8zjt, 1 DJeN8zr^`#

hZj8z,J,5lkH"8zjtOGiNVis/"3s^"9iC7e"^?O l3<IN*ojKhCF*;5l"G<?bN"]9HmU#*hSsEzQdO" sEK5l^;s#

h 9 O I/O NA0_j 271 l3<IN*ojKO"!Nh&JzO,"j^9# v Vis/,8zjFik^?O#GtjFikjtbKJ$lgNVis/&;Ql

<?<H18zO,"j^9# v 8zMKVis/^?O>N8zr^~G-J/Jj^9# v 1 DN"]9HmU#r=9NKHolF$k 2 DN"]9HmU#NVr,1k

3HOG-^;s#

2 DJeN"37?Vis/O"8zMbK"klgr|$F"1 DNVis/H7F h}5l^9#

LkMO"P~9k~Oj9H`\NjAu7KFAr?(^;s#

9iC7eO~Oj9HN*ojr(7"j9HX(NA0_jr*;7^9#9iC 7e,!P5l?H-K"~Oj9HKICN`\,DCF$klg"=liN`\K LkM,Xj5l?lgH18h&Kh}5l^9#

~Oj9HbKI8?N*V8'/H,"kH"=N*V8'/HO"=$N3s]< MsHN9YF,I8?jANgxGj9H5lF$klgH1MKh}5l^9#I 8?NG*3s]<MsHO"]$s?<^?OdjvFD=JbNG"CFOJj^ ;s# j9HX(PO

j9HX(N WRITE *hS PRINT 9F<HasHO"~O~H18gxG"POj 9HKMrPO7^9#MO"FPOj9H`\NG<??KgC?A0Gq-~^l ^9# #Gjt*hS8zjtr|$F"l3<IN*oj,"jtbK"CFOJj^; s#^?"Vis/rjtbK~lk3HbG-^;s#

0tMO"I T8rHCFq-~^l^9#

BtMO"E ^?O F T8rHCFq-~^l^9# (\YKD$FO" 247 Z<8 NXE"D"*hS Q (H%:Y) T8Y ^?O 251 Z<8NXF (XtJ7Bt) T 8Y r2H7F/@5$#)

#GjtO"=NBttHutt,3s^GhZilFgLGO^l"=l>l,"B jtKD$F"eGjA7?h&KPO5l^9#jt4NN95,l3<I4NN9 5JeG"klgKN_"l3<IN*ojO"3s^HuttNVK"j^9##G jtbGda~^l?Vis/,vD5lkNO"3s^Hl3<IN*ojNVN 1 Vis/"*hS!Nl3<INOaN 1 Vis/N_G9#

@}MO"?NMO T"6NMO F Hq-~^l^9#

272 XL Fortran for AIX: is2<8&jU!ls9 btU!$kQ"DELIM= XjRJ7G*<Ws5lkU!$kQ"^?O DELIM= XjRKM NONE rXj7F*<Ws5lkU!$kQN8zjtO!Nh&KJj ^9# v "]9HmU#dzQdKhCFhZil^;s# v MN;Ql<?<KhCFhZil^;s# v 1 DN"]9HmU#^?OsEzQdKhCF0t*K==5lkbt*J"]9

HmU#^?OsEzQdr=l>l}A^9# v hT9kl3<I+iQ37F$k8zjtGO^kl3<INh,Gfwj)fr

T&?aKWm;C5<KhCF^~5l?Vis/8zr}A^9#

hZjNJ$8zG<?O"j9HX(~OrHCFb"57/I_V93H,G-J $lg,"j^9#

M, QUOTE G DELIM= XjRU-G*<Ws5l?U!$kQKPO5l?8zj tO"sEzQdKhCFhZil"=NeKMN;Ql<?<,3-"2 DN"39 ksEzQdKhCF0taG#"eK=5lkbtzQdr}A^9#M, APOSTROPHE G DELIM= XjRU-G*<Ws5l?U!$kQKPO5l?8z jtO""]9HmU#KhCFhZil"=NeKMN;Ql<?<,3-"2 DN "39k"]9HmU#KhCF0taG#"eK=5lkbt"]9HmU#r}A ^9# 9iC7e (MN;Ql<?<H7FHolk) *hSLkMOq-~^l^;s#

[sOgxGq-~^l^9#

POj9HbK"=$NrXj9k3H,G-^9#j9HX(POGO"=$NO" =N3s]<MsHN9YF,I8?NjAKjA5lF$kNH18gxGj9H5 lF$kbNH7F7ol^9#I8?NG*3s]<MsHO"]$s?<^?Od jvFD=JbNG"CFOJj^;s#

IBM H%

J<N=O"q-~^lkU#<kIN}r"G<??H95LK(7F$^9#l3 <INg-5O"U#<kI}NgWKFs8zU#<kIrhZk 1 P$HrC(? bNKJj^9#

= 13. q-~_U#<kIN}

G<?? 95 (P$H)

U#<kIN Gg} (8zt) .t (10 Jt)

:Y/IEEE (10 Jt) 0t 1 2 4 8

4 6 11 20 n/a n/a n/a n/a n/a n/a n/a n/a h 9 O I/O NA0_j 273

= 13. q-~_U#<kIN} (3-)

G<?? 95 (P$H)

U#<kIN Gg} (8zt) .t (10 Jt)

:Y/IEEE (10 Jt) Bt 4 8 16 17 26 43 10 18 35 7 15 31 #Gt 8 16 32 37 55 89 10 18 35 7 15 31 @} 1 2 4 8

1 1 1 1 n/a n/a n/a n/a n/a n/a n/a n/a 8z n n n/a n/a

IBM H% N*j

hZil?8zjt,Q39klgr|$F"FPOl3<IO"l3<Iru~9k H-Kfwj)frT&?aK"Vis/8zGO^j^9#

>0j9HNA0_j Fortran 90 GO">0j9HA0O"g!"/;9GN_HQG-^9#

IBM H%

XL Fortran GO">0j9HNA0_jrbtU!$k*hS9Hj<`&"/;9G HQ9k3HbG-^9#

IBM H% N*j

>0j9H~OG<?

>0j9H~ON~OA0O!NH*jG9# 1. *W7gsNVis/# 2. "sQ<5sI (&) 8zH"=N>eK NAMELIST 9F<HasHbGXj7?

>0j9H0k<W>,3-^9# 3. 1 DJeNVis/# 4. M;Ql<?<GhZil?"<mDJeNl"N>0M5V7<1s9# 5. >0j9H~Or*;5lk9iC7e#

274 XL Fortran for AIX: is2<8&jU!ls9

|

| | hZil?8zjtrQ39k~Ol3<INh,NVis/O"jtNltH+J5 l^9#

IBM H%

NAMELIST BT~*W7gs, OLD Nlg" NAMELIST 9F<HasHKP9k ~OO"!NbN+iJj^9# 1. *W7gsNVis/# 2. "sQ<5sI (&) ^?OIk-f ($)"=N>eK NAMELIST 9F<HasH

bGXj7?>0j9H&0k<W>,3-^9# 3. 1 DJeNVis/# 4. 1 DN3s^GhZil?"<mDJeNl"N>0M5V7<1s9#3s^O"

GeN>0M5V7<1s9NeKXjG-^9# 5. G<?&0k<WN*ojr(9 &END ^?O $END# 6. F~Ol3<INGiN8zO"Vis/KJj^9#3NfKO"hZil?8z

jtrQ35;kl3<Ib^^l^9#

IBM H% N*j

Fortran 95

Fortran 95 GO">0j9HbGmarH&3H,G-^9#

NAMELIST BT~*W7gsK NEW ^?O OLD NIAiNM,Xj5lF$k+ K~8F"[Jk,',,Q5l^9#

M NEW , NAMELIST BT~*W7gsKXj5lF$klgO">0j9HNma KOJ<N,',,Q5l^9# v 8zjFikjtbNlgr|-"9iC7eJ0NMN;Ql<?<NeN62d

(!)"^?O>0j9H~Ol3<INGiNsVis/LVK"k62d (!) KhC FmaO+O5l^9# v maO=N~Ol3<IN*oj^G3-"Wm;C5<M8N8z;CHbK"k

IN8zGb~OD=G9# v maO5k5l^9# v >0j9HNmabN9iC7eGO">0j9H~O9F<HasHNBTO*;

7^;s#

Fortran 95 N*j

h 9 O I/O NA0_j 275

IBM H%

M OLD , NAMELIST BT~*W7gsKXj5lF$klgO">0j9HNma KOJ<N,',,Q5l^9# v 8zjFikjtbNlgr|-"1lN3s^NeN62d (!)"^?O>0j9

H~Ol3<INGiNsVis/LVK"k62d (!) (?@7"~Ol3<ING iN8zGOJ$) KhCFmaO+O5l^9# v maO=N~Ol3<IN*oj^G3-"Wm;C5<M8N8z;CHbK"k

IN8zGb~OD=G9# v maO5k5l^9# v >0j9HNmabN &END ^?O $END GO">0j9H~O9F<HasHN

BTO*;7^;s#

IBM H% N*j

>0j9HNmaO9Hj<`~OGOHQG-^;s#

~Ol3<IbN>0M5V7<1s9NA0O!NH*jG9#

name QtG9#

constant !NA0rHj^9#

r literal_constant ,/89kstrXj9k<mJ0N5dfN9+i

<"0tjFikjtG9# r KO"kind ?$W&Qia<?<O XjG-^;s#

literal_constant

kind ?$W&Qia<?<rXjG-J$H_~_?$WN9+i <&jFikjtG"k+"^?OLkMG9#3NjtO"P~9 kj9H`\H18 kind ?$W&Qia<?<r}DlgH18h &K7ol^9# literal_constant ,8z?$WNlg""]9HmU #^?OzQdGhZk,W,"j^9# literal_constant ,@}?$ WNlg"T ^?O F H7FXj9k3H,G-^9#

name r$~9k?aKHQ7?:(z"9Hi$I"*hS5V9Hjs0NOO0 O9YF"kind ?$W&Qia<?<,Xj5lF$J$0tjFikjtHJj^ 9#

� name = constant_list �

� r* literal_constant �

276 XL Fortran for AIX: is2<8&jU!ls9

|

8zJ0N~OG<??KX9kbFKD$FO" 271 Z<8NXj9HX(~OYr 2H7F/@5$#

name ,[sGbN*V8'/HGbJ$lg" constant_list KO1lNjt7+~l il^;s#

~OU!$kKXj5lF$kQt>r">0j9HKXj7J1lPJj^;s," ~OG<?NgxO+3G9# name Hy7/Jkh&K_j7?>0G">0j9H bN>0reX9k3HOG-^;s#>0j9HKXjG-kbNN\YKD$F O" 418 Z<8NXNAMELISTYr2H7F/@5$#

F>0M5V7<1s9K*$F">0O*W7gsN$~RU-N>0j9H&0k <W`\N>0GJ1lPJj^;s#*W7gsN$~RU-N>0O"<m&5$ :[s"<m&5$:[s;/7gs"^?O<m9N8z9Hjs0KJk3HOG -^;s#*W7gsG"k$~R,Xj5l?lgKO"Y/Hk:(zr~lk3 HOG-^;s#

name ,Y/Hk:(zJ7N[s^?O[s;/7gsNlgO"J<5l?gK" [sN4(lasHNj9HK8+5l^9# name ,=$NNlg"jAGXj5l ?gxK7?,CF"H_~_?$WNG*3s]<MsHNj9HK8+5l^9# I8?NG*3s]<MsHO"]$s?<^?OdjvFD=JbNG"CFOJj ^;s#

name ,[s^?O=$NNlg"constant_list bNjtNtO"name NH%GXj7 ?`\tJ<KJj^9#jtNt,`\tr<sklgO"DjN`\O0NMr] }7^9#

LkMO"!Nh&KXj7^9# v r * A0 v yfNeK3/ 2 DN"39kMN;Ql<?<NVNVis/ v yfNe"GiNMN;Ql<?<N0N"<mDJeNVis/ v 2 DN"39ksVis/MN;Ql<?<

LkMO"P~9k~Oj9H`\NjAu7KFAr?(^;s# >0j9H&0k <W&*V8'/H&j9H`\,jA5lkH"0NMr]}7^9#jA5lJ$ lgO"$jAuVN^^KJj^9#LkMr#GtNBtt^?OuttH7FH Q9k3HOG-^;s,"1lNLkMO"#Gjt4Nr=93H,G-^9#

MN;Ql<?<NeK3/l3<IN*ojO"Vis/,SfK~k+]+K++ oi:"LkMrXj7^;s#

IBM H%

LANGLVL BT~*W7gs, EXTENDED K_j5lkH"XL Fortran KhCF# tN~OMr1lN[s(lasHHHbKXj9k3H,G-^9#[s(lasH

h 9 O I/O NA0_j 277

G"5V*V8'/HNXjRrXj9k3HOG-^;s#3l,TolkH"MO [s(lasHNgK"[sN"39k(lasHKdjvFil^9#?H(P"[ s A ,!Nh&Kk@5l?H[j7^9#

INTEGER A(100) NAMELIST /FOO/ A READ (5, FOO)

3$F"!N~O,uV 5 KXj5l^9# &FOO A(3) = 2, 10, 15, 16 / READ 9F<HasHNBT~K"A(3) KM 2"A(4) KM 10" A(5) KM 15"A(6) KM 16 ,=l>ldjvFil^9#

#tNMr1lN[s(lasHHHbKXj9klgO"@}jtN0KTj*Ir U1FXj7J1lPJj^;s (c: .T)#

NAMELIST BT~*W7gs,M OLD rQ$FXj5lF$klg"BLANK= Xj RO"s8zjtNVK"kda~^l?Vis/*hSeq-Vis/rINh&K 7&+rXj7^9#

-qmixed 3sQ$i<&*W7gsrXj9kH">0j9H&0k<W>*hSj9 H`\>G"g8z.8zNhL,Tol^9#

IBM H% N*j

>0j9H~O9F<HasHNBT~KMN;Ql<?<H7F9iC7e,!P5 lkH"J0NMNdjvF,Tol?eK=N~O9F<HasHNBT,*;5l ^9#>wfN>0j9H&0k<W&*V8'/HbKIC`\,"klg"LkM ,~lil?NH1MNzOr}A^9#

>0j9H~OG<?Nc READ 9F<HasH,BT5lk0KO"U!$k NMLEXP KO!NG<?,~CF $^9#

278 XL Fortran for AIX: is2<8&jU!ls9

8zLV:

1 2 3 1...+....0....+....0....+....0

U!$kNbF: &NAME1 I=5, SMITH%P_AGE=40 / e-NU!$kKO"4 DNG<?&l3<I,~CF$^9#Wm0i`KO"!N G<?,~CF$^9# TYPE PERSON

INTEGER P_AGE CHARACTER(20) P_NAME END TYPE PERSON TYPE(PERSON) SMITH NAMELIST /NAME1/ I,J,K,SMITH I=1 J=2 K=3 SMITH=PERSON(20,,John Smith,) OPEN(7,FILE=,NMLEXP,) READ(7,NML=NAME1) ! Only the value of I and P_AGE in SMITH are ! altered (I = 5, SMITH%P_AGE = 40). ! J, K and P_NAME in SMITH remain the same. END m: 0NcGO"G<?`\OLNG<?&l3<IKXj5lF$^9#J<Nc

O"1lNG<?`\rJ<7F$kU!$kNcG9,"1 DNG<?&l3< IKJCF$^9#

8zLV:

1 2 3 4 1...+....0....+....0....+....0....+....0

U!$kNbF:

&NAME1 I= 5, SMITH%P_AGE=40 /

Fortran 95

NAMELIST=NEW NXj~K"MN;Ql<?<N9Z<9NemK NAMELIST N ma,V+lkH-N NAMELIST NmaNcr(7^9# &TODAY I=12345 ! This is a comment. / X(1)=12345, X(3:4)=2*1.5, I=6, P="!ISN,T_BOB,S", Z=(123,0)/

h 9 O I/O NA0_j 279

Fortran 95 N*j

IBM H%

NAMELIST=OLD NXj~K"MN;Ql<?<K3/9Z<9K NAMELIST Nma ,V+lkH-N NAMELIST maNcr(7^9# &TODAY I=12345, ! This is a comment. X(1)=12345, X(3:4)=2*1.5, I=6, P="!ISN,T_BOB,S", Z=(123,0) &END

IBM H% N*j

>0j9HPOG<?

>0j9HrHCFPOG<?rq-~`H">0j9HrHCFI_hjD=JA0 Gq-~^l^9 (?@7"hZilF$J$8zG<?r|-^9)#>0j9HKX j7?9YFNQt>*hS=liNM,"=l>lN?$WK>CFq-~^l^ 9#8zG<?O DELIM= XjRGXj7?h&KhZil^9#G<?r~lk? aNU#<kIKO"9YFN-ztzr}F9k?aK=,Jg-5,Hil^9 (U#<kINbFKD$FO" 273 Z<8N= 13 r2H7F/@5$)#04J[s NMO"sgGq-~^l^9#

IBM H%

>0j9HrXj7F$k WRITE 9F<HasHO">0j9H>r^`1lNl3 <I"=Nl3<IK3/"POG<?`\r^` 1 DJeNl3<I"*hS9iC 7e (/) *;^<+<r^`G*l3<IN 3 DJeNPOl3<Irn.7^9#> 0j9HPOru1hk?aNbtU!$kO"/J/Hb 3 DN(lasHr^`8 z[sHJj^9# WRITE 9F<HasHbN>wG<?NLKhCF"4 DJeN [s(lasH,,WHJklg,"j^9#8zQt,G<?r9YF]}G-k9 5G"CFb"=N9$8zQt 1 D@1rHQ9k3HOG-^;s#[s(las HN95,G<?r]}9kNK=,GJ$lgO"4 DJeN[s(lasHrXj 9k,W,"j^9#

IBM H% N*j

280 XL Fortran for AIX: is2<8&jU!ls9

NAMELIST BT~*W7gs,Xj5lJ$+"NAMELIST=NEW G"klg">0 j9H&0k<W>*hS>0j9H`\>Og8zGPO5l^9#

IBM H%

NAMELIST=OLD rXj9kH">0j9H&0k<W>*hS>0j9H`\>,. 8zGPO5l^9# -qmixed 3sQ$i<&*W7gs,Xj5lkH" NAMELIST BT~*W7gsNMKX8J/">0Gg8z.8zNhL,J5l^ 9# NAMELIST=OLD rXj9kH"POl3<IN*oj, &end KhCF(5l^9#

M OLD rXj7"DELIM= rXj7J$G NAMELIST BT~*W7gsrXj9k H"8zG<?,"]9HmU#GhZil^9#hZilF$J$8z9Hjs0 O""]9HmU#GhZil"3s^KhCF,%5l^9#^?"0Nl3<I+ iQ37F$k8z9Hjs0GO^kl3<INh,KVis/O~lil^;s#

IBM H% N*j

DELIM= XjRJ7+"^?O NONE NMr}D DELIM= rXj7F*<Ws7? U!$kQKPO5lk8zjtO"!Nh&KJj^9# v "]9HmU#dzQdKhCFhZil^;s# v MN;Ql<?<KhCFhZil^;s# v 1 DN"]9HmU#^?OzQdKhCF0t*K==5lkbt*J"]9Hm

U#^?OzQdr=l>l}A^9# v hT9kl3<I+iQ37F$k8zjtGO^kl3<INh,Gfwj)fr

T&?aKWm;C5<KhCF^~5l?Vis/8zr}A^9#

q-~^l?"hZjNJ$8zG<?O"8zG<?H7FI_hk3HOG-^; s# IBM H%

btU!$kNlg"8zjtO"DELIM= XjRK"M APOSTROPHE rXj7F q-~_^9#

IBM H% N*j

M QUOTE N DELIM= XjRU-G*<Ws7?U!$kQKPO5l?8zjt O"sEzQdKhCFhZil"MN;Ql<?<,0eK~j"2 DN"39ks EzQdKhCF0taG#"eK=5lkbtzQdr}A^9#

h 9 O I/O NA0_j 281

M APOSTROPHE N DELIM= XjRU-G*<Ws5l?U!$kQKPO5l? 8zjtO""]9HmU#KhCFhZil"MN;Ql<?<,0eK~j"2 D N"39k"]9HmU#KhCF0taG#"eK=5lkbt"]9HmU#r} A^9#

IBM H%

POl3<IrXjN}K^(kKO"OPEN 9F<HasHbG RECL= XjRr Xj9k+""k$O NLWIDTH BT~*W7gsrXj7^9# NLWIDTH BT~ *W7gsKD$FO"Vf<6<:&,$IWr2H7F/@5$#

IBM H% N*j

hZil?8zjt,Q39klgr|$F"FPOl3<IO"l3<Iru~9k H-Kfwj)frT&?aK"Vis/8zGO^j^9#

IBM H%

0tU!$kNlgO"GU)kHN_jG"PO`\9YFr^`NK=,Jg-5 N1lNPOl3<IK9YFNPO`\rXjG-^9#l3<IrLNTKPO9 kKO"(OPEN 9F<HasHbG) RECL= XjRrHQ9k+"^?O NLWIDTH BT~*W7gsrHQ7^9#

IBM H% N*j

s8zNPOG<?N?$WKD$FO" 272 Z<8NXj9HX(POY r2H7 F/@5$#

282 XL Fortran for AIX: is2<8&jU!ls9

>0j9HPOG<?Nc TYPE PERSON

INTEGER P_AGE CHARACTER(20) P_NAME END TYPE PERSON TYPE(PERSON) SMITH NAMELIST /NL1/ I,J,C,SMITH CHARACTER(5) :: C=,BACON, INTEGER I,J I=12046 J=12047 SMITH=PERSON(20,,John Smith,) WRITE(6,NL1) END NAMELIST=NEW N WRITE 9F<HasHNBTeNPOG<?:

1 2 3 4 1...+....0....+....0....+....0....+....0 &NL1 I=12046, J=12047, C=BACON, SMITH=20, John Smith / IBM H%

NAMELIST=OLD N WRITE 9F<HasHNBTeNPOG<?:

1 2 3 4 1...+....0....+....0....+....0....+....0 &nl1 i=12046, j=12047, c=,BACON,, smith=20, ,John Smith , &end

IBM H% N*j

h 9 O I/O NA0_j 283

284 XL Fortran for AIX: is2<8&jU!ls9 h 10 O 9F<HasH*hS0-

3NOGO"9YFN XL Fortran 9F<HasHr"kU!YCHgKb@7^9# =l>lN9F<HasHN;/7gsO"J1K=8H,'r2HG-kh&K=. 5lF*j" Xh 1 t XL Fortran @lYK"k9F<HasHN=$*hSHQ! N2Hhr(7F$^9#

J<N=GO"9F<HasHrss7"BTD=J9F<HasH" specification_part 9F<HasH" DO ^?O DO WHILE =$NN*<9F<Has HH7FHQG-k9F<HasH,=l>lIl+r(7F$^9# m: 1. IBM H% 2. Fortran 95

= 14. 9F<HasH=

9F<HasH>

BTD= 9F<HasH EM9F<HasH *<9F<HasH ALLOCATABLE X ALLOCATE X X ASSIGN X X AUTOMATIC �1� X BACKSPACE X X BLOCK DATA BYTE �1� X CALL X X CASE X CHARACTER X CLOSE X X COMMON X COMPLEX X CONTAINS CONTINUE X X CYCLE X DATA X DEALLOCATE X X

� Copyright IBM Corp. 1990, 2003 285

= 14. 9F<HasH= (3-)

9F<HasH>

BTD= 9F<HasH EM9F<HasH *<9F<HasH I8? DIMENSION X DO X DO WHILE X DOUBLE COMPLEX �1� X

DOUBLE PRECISION X

ELSE X ELSE IF X ELSEWHERE X END X END BLOCK DATA END DO X X END IF X END FORALL �2� X END FUNCTION X END INTERFACE X END MAP �1� X END MODULE END PROGRAM X END SELECT X END SUBROUTINE X END STRUCTURE �1� X

END TYPE X END UNION �1� X END WHERE X ENDFILE X X ENTRY X EQUIVALENCE X EXIT X

286 XL Fortran for AIX: is2<8&jU!ls9

= 14. 9F<HasH= (3-)

9F<HasH>

BTD= 9F<HasH EM9F<HasH *<9F<HasH EXTERNAL X FORALL �2� X X FORMAT X FUNCTION GO TO (djvF) X GO TO (W;) X X GO TO (5ro) X IF (VmC/) X IF (;Q) X IF (@}) X X IMPLICIT X INQUIRE X X INTEGER X INTENT X INTERFACE X INTRINSIC X LOGICAL X MAP �1� X MODULE MODULE PROCEDURE X

NAMELIST X NULLIFY X X OPEN X X OPTIONAL X PARAMETER X PAUSE X X POINTER (Fortran 90) X

POINTER (0t) �1� X

PRINT X X

h 10 O 9F<HasH*hS0- 287

= 14. 9F<HasH= (3-)

9F<HasH>

BTD= 9F<HasH EM9F<HasH *<9F<HasH PRIVATE X PROGRAM PROTECTED �1� X PUBLIC X READ X X REAL X RECORD X RETURN X REWIND X X SAVE X SELECT CASE X SEQUENCE X 9F<HasHXt X STATIC �1� X STOP X SUBROUTINE STRUCTURE �1� X TARGET X TYPE X ?$Wk@ X UNION �1� X USE X VALUE �1� X VIRTUAL �1� X VOLATILE �1� X WAIT �1� X X WHERE X X WRITE X X

djvF9F<HasHH]$s?<djvF9F<HasHKD$FO" 107 Z<8 NXh 5 O 0*hSdjvFYGb@7^9#3liN9F<HasHOHbKBT D=9F<HasHG"j"*<9F<HasHH7F/-^9#

288 XL Fortran for AIX: is2<8&jU!ls9

0- 0-KO"=l>lP~9k0-EM9F<HasH,8_7^9#=l>lNq0r }r9kKO0-N=8^r2H7F/@5$#(sF#F#<K0-r}?;kK O"?$Wk@9F<HasH^?OGU)kH_jrHQ7^9#?H(P"(sF #F#< A K PRIVATE 0-r}?;kKO"!N}!rHQ7^9#

REAL, PRIVATE :: A ! Type declaration statement PRIVATE :: A ! Attribute specification statement

MODULE X

PRIVATE ! Default setting REAL :: A END MODULE

ALLOCATABLE \* ALLOCATABLE 0-O"dj6jD=*V8'/H"9JoA ALLOCATE 9F<H asH^?OI8?djvF9F<HasHrBT9k3HKhCF0*K9Z<9, dj6ilk*V8'/Hrk@7^9#3l,[sG"klg"x(V-Au[sK Jj^9# =8

object_name dj6jD=*V8'/HN>0G9#

deferred_shape_spec 3ms (:) G9#33G"F3msO!5r=7^9# ,' *V8'/HO]$sF#s0hKOG-^;s#*V8'/H,[sG"-zOO1 LbNI3+K DIMENSION 0-GXj5l?lg"[sXjO deferred_shape_spec GJ1lPJj^;s#

� ALLOCATABLE :: � , object_name ( deferred_shape_spec_list ) �

h 10 O 9F<HasH*hS0- 289

= 15. ALLOCATABLE 0-H_9-N"k0-

v AUTOMATIC v DIMENSION v INTENT v OPTIONAL v PRIVATE v PROTECTED v PUBLIC v SAVE v STATIC v TARGET v VOLATILE

c REAL, ALLOCATABLE :: A(:,:) ! Two-dimensional array A declared ! but no space yet allocated READ (5,*) I,J ALLOCATE (A(I,J)) END X"ps

v 90 Z<8NXdj6jD=[sY v 553 Z<8NXALLOCATED(ARRAY) ^?O ALLOCATED(SCALAR)Y v XALLOCATEY v 331 Z<8NXDEALLOCATEY v 77 Z<8NXdj6ju7Y v 90 Z<8NXx(V-Au[sY v 203 Z<8NX>z-tH7Fdj6jD=J*V8'/HY v 51 Z<8NXdj6jD=3s]<MsHY

ALLOCATE \* ALLOCATE 9F<HasHO"]$s?<&?<2CHHdj6jD=*V8'/H K9Hl<8r0*Ks!7^9# =8

stat_variable

9+i<0QtG9#

allocation_list

� ALLOCATE( allocation_list ) , STAT = stat_variable �

ALLOCATABLE

290 XL Fortran for AIX: is2<8&jU!ls9

|

allocate_object

Qt>"k$O=$N3s]<MsHG9#3lO]$s?<^?Odj6j D=*V8'/HGJ1lPJj^;s#

lower_bound"upper_bound

9+i<0t0G9# ,' ]$s?<KP7F ALLOCATE 9F<HasHrBT9kH"]$s?<O"dj6 il??<2CHHX"5;il^9#dj6jD=*V8'/HKP7FBT9k H"*V8'/HOjAD=KJj^9#

Xj9k!5Nt (D^j allocation bNeBN-&Nt) O"allocate_object Nis/ Hy7/J1lPJj^;s# ALLOCATE 9F<HasH,[sKP7FBT5l? lg"-&NMO=N~@Ghj5l^9#-&0NfG=lK3/(sF#F#<N FjAd$jAO[sXjKOFA7^;s#<BM,J,5l?lgO"GU)kH NM 1 ,djvFil^9#<BM,eBMr6(?lg"!5O 0 KJj" allocate_object N5$:b 0 KJj^9#

allocate_object"^?O allocate_object NXj5l?-&O" stat_variable"^?O18 ALLOCATE 9F<HasHbK"k allocate_object NM"-&"dj6ju7"^? OX"U1u7KM87^;s#

stat_variable O"=l,=lk ALLOCATE 9F<HasHNfKdj6il^;s# ^?"18 ALLOCATE 9F<HasHbK"k allocate_object NM"-&"dj6j u7"^?OX"U1u7KM87^;s#

STAT= XjR,8_;:"3N9F<HasHNBTfK(i<,/87?lg"W m0i`O*;7^9# STAT= XjR,8_9klg"stat_variable KO"J<NM N 1 D,djvFil^9#

IBM H%

Stat M (i<uV

0 (i<J7 1 dj6jrn_F$k79F`&k<AsK(i< 2 dj6jK5zJG<?&*V8'/H,Xj5l?

� � allocate_object , ( upper_bound )

lower_bound :

� ALLOCATE

h 10 O 9F<HasH*hS0- 291

Stat M (i<uV

3 1 H 2 N>}N(i<,/87?

IBM H% N*j

9GKdj6jQ_Ndj6jD=*V8'/Hrdj6kH" ALLOCATE 9F<H asHG(i<uV,/87^9#

]$s?<dj6jO"TARGET 0-r}D*V8'/Hrn.7^9#]$s?< XjrBT9k3HKhCF"ICN]$s?<r3N?<2CH (^?O?<2CH N5V*V8'/H) KX"U1k3H,G-^9#9GK?<2CHKX"7?]$ s?<rFYdj6kH"J<Nh&KJj^9# v 77$?<2CH,n.5l"]$s?<O3N?<2CHHX"U1il^9# v =N]$s?<HNJ0NX"U1,9YFKu5l^9# v J0Kdj6jKhCFn.5l"=_>NIN]$s?<HbX"U1ilF$J

$9YFN?<2CHO"/;9T=KJj^9#

I8?N*V8'/H, ALLOCATE 9F<HasHKhCFn.5lkH"dj6j D=G*3s]<MsHNdj6ju7O"=_"dj6j,TolF$J$H$&u 7KJj^9#

dj6jD=*V8'/H,=_dj6ilF$k+I&+r=L9kKO" ALLOCATED H_~_XtrHQ7^9#]$s?<NX"U1u7"*hS]$s ?<,=_Xj7F$k?<2CHKX"U1ilF$k+I&+r4YkKO" ASSOCIATED H_~_XtrHQ7^9# c CHARACTER, POINTER :: P(:,:) CHARACTER, TARGET :: C(4,4) INTEGER, ALLOCATABLE, DIMENSION(:) :: A P => C N = 2; M = N ALLOCATE (P(N,M),STAT=I) ! P is no longer associated with C N = 3 ! Target array for P maintains 2X2 shape IF (.NOT.ALLOCATED(A)) ALLOCATE (A(N**2)) END X"ps

v 289 Z<8NXALLOCATABLEY v 331 Z<8NXDEALLOCATEY v 77 Z<8NXdj6ju7Y v 167 Z<8NX]$s?<X"U1Y v 90 Z<8NXx(V-Au[sY

ALLOCATE

292 XL Fortran for AIX: is2<8&jU!ls9 v 553 Z<8NXALLOCATED(ARRAY) ^?O ALLOCATED(SCALAR)Y v 557 Z<8NXASSOCIATED (POINTER, TARGET)Y v 6 Z<8NXi|=Y v 203 Z<8NX>z-tH7Fdj6jD=J*V8'/HY v 51 Z<8NXdj6jD=3s]<MsHY

ASSIGN \* ASSIGN 9F<HasHO9F<HasH&iYkr0QtKdjvF^9# =8

stmt_label

ASSIGN 9F<HasH&iYkr^`-zOO1LN"BTD=9F<Ha sH^?O FORMAT 9F<HasHN9F<HasH&iYkrXj7^ 9# variable_name

9+i< INTEGER(4) ^?O INTEGER(8) QtN>0G9# ,' Xj5l?9F<HasH&iYkr^`9F<HasHO ASSIGN 9F<HasH H18-zOO1LK8_7J1lPJj^;s# v 9F<HasH&iYkr^`9F<HasH,BTD=9F<HasHG"klg

O"=NiYk>r"18-zOO1LbNdjvFQ_N GO TO 9F<HasH NfGHQG-^9# v 9F<HasH&iYkr^`9F<HasH, FORMAT 9F<HasHG"kl

gO"=NiYk>r"18-zOO1LbN READ"WRITE"^?O PRINT 9 F<HasHNfGA0XjRH7FHQG-^9#

iYkNMGjA7?0Qtr"18"^?O[JkiYk"^?O0tMGFjAG -^9#?@7"djvFQ_N GO TO 9F<HasHNfG"^?O I/O 9F< HasHNfNA01LRH7FQtr2H9k0K"iYkMrHQ7FQtrjA 7J1lPJj^;s#

variable_name NMOiYkKhCF(5lk0jtGOJ$NG"=NMriYkH7 FHQ9k3HOG-^;s#

� ASSIGNstmt_label TO variable_name �

ALLOCATE

h 10 O 9F<HasH*hS0- 293

Fortran 95

ASSIGN 9F<HasHO Fortran 95 +iOo|5lF$^9#

Fortran 95 N*j

c ASSIGN 30 TO LABEL NUM = 40 GO TO LABEL NUM = 50 ! This statement is not executed 30 ASSIGN 1000 TO IFMT

PRINT IFMT, NUM ! IFMT is the format specifier 1000 FORMAT(1X,I4) END X"ps

v 14 Z<8NX9F<HasH&iYkY v 382 Z<8NXGO TO (djvF)Y v 927 Z<8NXo|5l?!=Y

AUTOMATIC

IBM H% \* AUTOMATIC 0-OQtK+09Hl<8&/i9r}?;k3HrXj7^9#D^ j"lYWm7<8c<,*;7?eOQtOjAQ_GO"j^;s# =8

automatic

Qt>"^?O@(*AuXjj9H+x(V-AuXjj9Hr}D[sk @RG9# ,' automatic N>0,=l,k@5lF$kXtH18>0Nlg"8z?$W""k$O I8?K9k3HOG-^;s#

� AUTOMATIC automatic_list :: �

ASSIGN

294 XL Fortran for AIX: is2<8&jU!ls9

]$s?<^?O[sG"kXtkL">z-t"9F<HasHXt"+0*V8' /H"^?O]$sF#s0hKO"AUTOMATIC 0-rXj7FOJj^;s# AUTOMATIC 0-r}DQtrb8e<kN-zOO1LbGjA9k3HOG-^; s#&LVmC/`\K"AUTOMATIC 0-KhCF@(*Kk@5l?QtrXj9 k3HOG-^;s#

18-zOO1LbG 1 DNQtKP7F#tN AUTOMATIC 0-rXj9k3HO G-^;s#

9lCINnHOObG AUTOMATIC Hk@5l?QtO9YF"=N9lCIKP 7Fm<+kKJj^9#

-qinitauto 3sQ$i<&*W7gs,Xj5lF$J$lg"DATA 9F<HasH d?$Wk@9F<HasHrHQ7Fb AUTOMATIC 0-r}DQtri|=9k 3HOG-^;s# -qinitauto *W7gs,Xj5lF$klg"AUTOMATIC 0- r}DQtN9Hl<8N9YFNP$HOXj5l?P$HM (M,_j5lF$J $lgO 0) Ki|=5l^9#

automatic ,]$s?<Nlg"AUTOMATIC 0-O]$s?<+HK_j5lkNG "j"=N]$s?<KX"9k ("k$OX"9kD=-N"k) ?<2CHK_j 5lk3HO"j^;s#

m<+kQtOGU)kHG+09Hl<8&/i9r}CF$^9#FSP73^s IKX9kGU)kH_jMN\YKD$FO"Vf<6<:&,$IWNX-qsave *W7gsYr2H7F/@5$#

m: AUTOMATIC 0-r}D*V8'/Hr+0*V8'/HH.17J$G/@5

$# 29 Z<8NX+0*V8'/HYr2H7F/@5$#

AUTOMATIC 0-H_9-N"k0-

v ALLOCATABLE v DIMENSION v POINTER v TARGET v VOLATILE

c CALL SUB CONTAINS

SUBROUTINE SUB

INTEGER, AUTOMATIC :: VAR VAR = 12 END SUBROUTINE ! VAR becomes undefined END

AUTOMATIC

h 10 O 9F<HasH*hS0- 295

X"ps

v 78 Z<8NXQtN9Hl<8&/i9Y v Vf<6<:&,$IWNX-qinitauto *W7gsY

IBM H% N*j

BACKSPACE \* BACKSPACE 9F<HasHO"g!"/;9"^?OjM09Hj<`&"/;9 QK\35l?0tU!$krLVU1^9# =8

u 0tuV1LRG9# u NMO"9?j9/"^?O[lj9jtG"CFO

Jj^;s#

position_list

uVXjR ([UNIT=]u) r,: 1 D^sG$J1lPJiJ$j9HG9#3 Nj9HKO">N-zJFXjRr 1 D:D~lk3H,G-^9#

[UNIT=] u

uVXjRG9#u O0tuV1LRG"=NMO"9?j9/G"CFOJ j^;s#0tuV1LRO9+i<0t0 (1 A 2147483647 NMr}D) G=5lk0tU!$kr(7^9#*W7gsN8zG"k UNIT= rJ, 9klgO"u O position_list NGiN`\GJ1lPJj^;s#

IOSTAT= ios

I/O `nNu7r(9 I/O u7XjRG9# ios O"INTEGER(4) ?$WN9 +i<Qt^?OGU)kHN0tG9# BACKSPACE 9F<HasHNB T,0;9kH"ios NMO!Nh&KjA5l^9# v (i<,/87J+C?lgO 0 v (i<,/87?lgO5NM

ERR= stmt_label

(i<,/87?lgK)f,\5lk"18-zOO1LbK"kBTD= 9F<HasHN9F<HasH&iYkrXj9k(i<XjRG9# ERR= XjRO"(i<&aC;<8r^)7^9#

� BACKSPACEu ( position_list ) �

AUTOMATIC

296 XL Fortran for AIX: is2<8&jU!ls9

| |

,' BACKSPACE 9F<HasHrBT9kH"=Tl3<I,"klgO"U!$kO =Tl3<IN0KLVU1il^9#=Tl3<I,J$lgKO"U!$kO0N l3<IN0KLVU1il^9#U!$k,i|@K"klgKO"U!$kLVO Q95l^;s#

j9HX(A0_j^?O>0j9HA0_jKhCFq-~s@l3<IK BACKSPACE rHQ9k3HOG-^;s#

g!"/;9G"hTl3<I,U!$k*;l3<IG"klg"U!$k*;l3 <IN0KU!$k,LVU1il^9#

ERR= H IOSTAT= XjR,_j5lF$kH-K(i<,!P5lkH"ERR= X jRKhCFXj5l?9F<HasHKP7F>w,Tol"5N0tM, ios Kd jvFil^9#

IBM H%

IOSTAT= b ERR= bXj7F$J$lgO"J<NH*jG9# v EgJ(i<,!P5lkHWm0i`Od_7^9# v s|D=(i<,!P5l" ERR_RECOVERY BT~*W7gs, YES K_j5

lF$kH"Wm0i`O!N9F<HasHNh}rQ37^9#*W7gs, NO K_j5lF$kH"Wm0i`Od_7^9#

IBM H% N*j

c BACKSPACE 15 BACKSPACE (UNIT=15,ERR=99) . . 99 PRINT *, "Unable to backspace file." END X"ps

v 229 Z<8NXro*hS IOSTAT MY v 217 Z<8NXh 8 O I/O N50Y v Vf<6<:&,$IWNXBT~*W7gsN_jY

BACKSPACE

h 10 O 9F<HasH*hS0- 297

| | | | | | | |

BLOCK DATA \* BLOCK DATA 9F<HasHOVmC/&G<?&Wm0i`1LNGiN9F<H asHG"j">0U-&LVmC/bNQtKi|Mr?(^9# =8

block_data_name

VmC/&G<?&Wm0i`1LN>0G9# ,' 1 DNBTD=Wm0i`bK#tNVmC/&G<?&Wm0i`1Lr~lk3H ,G-^9,">0rXj7J/Fh$NO=NfN 1 D@1G9#

VmC/&G<?&Wm0i`1LN>0rXj9klg"=N>0OBTD=Wm0 i`bN5VWm0i`"(sHj<"a$sWm0i`"b8e<k"^?O&LV mC/N>0H18G"CFOJj^;s#^?"v:Wm0i`1LbNm<+k& (sF#F#<N>0H18G"CFbJj^;s# c BLOCK DATA ABC

PARAMETER (I=10) DIMENSION Y(5) COMMON /L4/ Y DATA Y /5*I/ END BLOCK DATA ABC

X"ps

v 187 Z<8NXVmC/&G<?NWm0i`1LY v END BLOCK DATA 9F<HasHN\YKD$FO" 350 Z<8NXENDY

� BLOCKDATA block_data_name �

BLOCK DATA

298 XL Fortran for AIX: is2<8&jU!ls9

BYTE

IBM H% \* BYTE ?$Wk@9F<HasHO*V8'/HHP$H&?$WNXtN0-rXj 7^9#F9+i<&*V8'/HN95O 1 G9#*V8'/HKOi|Mrdjv Fk3H,G-^9# =8

=l>lNU#O!NH*jG9#

attr_spec ALLOCATABLE AUTOMATIC DIMENSION (array_spec) EXTERNAL INTENT (intent_spec) INTRINSIC OPTIONAL PARAMETER POINTER PRIVATE PUBLIC SAVE STATIC TARGET VOLATILE

attr_spec

CjN0-N,'KD$FO"=N0-H18>0r}D9F<HasHr2 H7F/@5$#

intent_spec

IN"OUT"^?O INOUT N$:l+G9#

:: @Vk&3ms&;Ql<?<G9##tN0-rXj9kH-"^?O =

initialization_expr "k$O => NULL() rHQ9kH-K,WKJj^9#

� BYTE :: entity_decl_list , attr_spec_list :: �

BYTE (IBM H%)

h 10 O 9F<HasH*hS0- 299 array_spec

!5-&Nj9HG9#

entity_decl

a *V8'/H>^?OXt>G9# array_spec rXt>KXj9k3

HOG-^;s#

initial_value

>0N>0KhCFXj5lk(sF#F#<Ki|Mr?(^9#

initialization_expr

i|=0rHQ7F">0N>0KhCFXj5lk(sF#F#< Ki|Mr?(^9#

=> NULL()

]$s?<&*V8'/HKi|Mr?(^9# ,' I8?NjAKD$F"J<N3H,:v7^9# v => ,3s]<MsHNi|=G=lklg" POINTER 0-r attr_spec_list KX

j7J1lPJj^;s# v = ,3s]<MsHNi|=G=lklg" POINTER 0-r attr_spec_list KXj

G-^;s# v 3sQ$i<O"?$Wk@N-zOO1LbK"k initialization_expr r>A7^ 9# QtK => rXj9klg"*V8'/HK POINTER 0-rXj7J1lPJj^ ;s# QtK initialization_expr rXj9klg"*V8'/HK POINTER 0-rXjG- ^;s#

?$Wk@9F<HasHfN(sF#F#<O"(sF#F#<KP7FXj5l? 0-N,'K>$^9#\YOP~9k0-9F<HasHr2H7F/@5$#

?$Wk@9F<HasHO"-zJE[N?$WN,'r*<P<i$I7^9#H _~_XtN?$WrN'9k?aK"?$Wk@9F<HasHrHQ9k3H,G -^9#?$Wk@9F<HasHNfKH_~_XtNmN>^?OCj>,HQ5 lF$Fb"=N>0OH_~_XtNC-r:&3HO"j^;s#

� a ( array_spec ) / initial_value_list / = initialization_expr => NULL()

�

BYTE (IBM H%)

300 XL Fortran for AIX: is2<8&jU!ls9

*V8'/H,>z-t"dj6jD=*V8'/H"XtkL"5>&LVmC/b N*V8'/H"0t]$s?<"0t>"H_~_>"^?O+0*V8'/HG" klgO"=N*V8'/Hr?$Wk@9F<HasHNfGi|=9k3HOG- ^;s# AUTOMATIC 0-r}CF$k*V8'/Hbi|=9k3HOG-^; s#VmC/&G<?&Wm0i`1LbN>0U-&LVmC/K"klg"^?O b8e<kbN>0U-&LVmC/K"klg"=N*V8'/HOi|=9k3H ,G-^9#

Fortran 95 GO"]$s?<Oi|=9k3H,G-^9#]$s?<ri|=9kK O"=> NULL() rHQ9k}!7+"j^;s#

$s?<U'<9\N""k$O5VWm0i`NXjt,Kk@0,"klg" array_spec Nk@0rsjt0K9k3H,G-^9#3Nsjt0rHQ9kk@* V8'/HN&A">z-t^?O]$sF#s0hGJ$bNr+0*V8'/H H $$^9#

1 DN0-r 1 DN?$Wk@9F<HasHNfG+jV93HOG-^;s#^ ?"1 DN-zOO1LbG(sF#F#<K180-r@(*K#ts?(k3Hb G-^;s#

9F<HasH, PARAMETER 0-r}DH-O"initialization_expr rXj9k,W ,"j^9#initialization_expr ^?O NULL() ,Xj5lF$F" v (sF#F#<,QtNlg"Qt,GiKjA5l^9#

Fortran 95

v (sF#F#<,I8?3s]<MsHNlg"I8?KOGU)kHNi|=,"

j^9#

Fortran 95 N*j

a O"H_~_djvFN,'K>CF"initialization_expr KhCFh^kMKhjj A5l^9#(sF#F#<,[sG"klgO"?$Wk@9F<HasH+"^? O18-zOO1LbN0NEM9F<HasHG"=N[sNAurXj9k,W, "j^9#

Qt^?OQt5V*V8'/Hr#tsi|=9k3HOG-^;s#a ,QtG" initialization_expr ^?O NULL() ,"klg"a ,]IQ_*V8 '/H (>0U-&LVmC/bN*V8'/Hr|/) G"k3HrU#7^9#* V8'/HNi|=O*V8'/HNp\*J9Hl<8&/i9KFAr?(klg b"j^9#

entity_decl NfGXj5lF$k array_spec O DIMENSION 0-NfN array_spec h jb%h7^9#

BYTE (IBM H%)

h 10 O 9F<HasH*hS0- 301

POINTER 0-r}?J$[sXtNkLO"@(*Au[sNEMr}DbNGJ1 lPJj^;s#

k@5l?(sF#F#<,XtNlg""/;9D=J@($s?<U'<9r}D 3HOG-^;s#H_~_XtNlgO"3NBjGO"j^;s#

v0KjtN>0H7FjA5lF$k T ^?O F ,?$Wk@9F<HasHK" klg"=lOJ,5l?@}jtGOJ/>0U-jtN>0KJj^9# c BYTE, DIMENSION(4) :: X=(/1,2,3,4/)

X"ps

v 41 Z<8NXP$HY v 110 Z<8NXi|=0Y v E[N~O,'N\YKD$FO" 69 Z<8NX?$WNha}Y v 29 Z<8NX+0*V8'/HY v 78 Z<8NXQtN9Hl<8&/i9Y v i|MN\YKD$FO" 327 Z<8NXDATAY

IBM H% N*j

CALL \* CALL 9F<HasHOBT9k5Vk<AsrFSP7^9# =8

name bt"0t"^?Ob8e<k&5Vk<As"0t^?Ob8e<k&5V

k<AsN(sHj<"H_~_5Vk<AsN>0"^?OmN>G9# ,' CALL 9F<HasHrBT9kH!N$YsH,gVK/87^9# 1. 0G"kBz-t,>A5l^9# 2. Bz-t,"P~9k>z-tKX"U1il^9#

� CALLname ( ) actual_argument_spec_list �

BYTE (IBM H%)

302 XL Fortran for AIX: is2<8&jU!ls9

3. Xj5l?5Vk<AsK)f,\j^9# 4. 5Vk<As,BT5l^9# 5. 5Vk<As+i)f,aj^9#

5Vk<As&9F<HasHG RECURSIVE -<o<IrXj7F$kH"5VW m0i`O=l+HrF"*">\*""k$OV\*KFSP93H,G-^9#

IBM H%

-qrecur 3sQ$i<&*W7gsrXj7?lg"0t5VWm0i`b=l+Hr >\*""k$OV\*K2H9k3H,G-^9#

IBM H% N*j

CALL 9F<HasHNz-tNfK 1 DJeN*rajXj,"klg"RETURN 9F<HasHN5Vk<AsKhCFXj5l?"/7gsKhCF"Xj7?9F <HasH&iYkN 1 DK)fr\93H,G-^9#

IBM H%

M^?O2HKhjz-trz-O93HKhCF@lVFSP7rFWK9k?a K"=l>lNlgKHQ9k?aNz-tj9HH_~_Xt %VAL *hS %REF ,s!5lF$^9#=liO"Fortran J0NWm7<8c<2HKN_HQ9k3H ,G-^9#

IBM H% N*j

MKhkz-tNz-O7KO"VALUE 0-rHQ9k3HbG-^9# c INTERFACE

SUBROUTINE SUB3(D1,D2)

REAL D1,D2 END SUBROUTINE END INTERFACE ARG1=7 ; ARG2=8 CALL SUB3(D2=ARG2,D1=ARG1) ! subroutine call with argument keywords END SUBROUTINE SUB3(F1,F2)

REAL F1,F2,F3,F4 F3 = F1/F2 F4 = F1-F2 PRINT *, F3, F4 END SUBROUTINE

CALL

h 10 O 9F<HasH*hS0- 303

|

X"ps

v 209 Z<8NXF"Y v 197 Z<8NX%VAL *hS %REFY v 193 Z<8NXBz-tNEMY v 206 Z<8NX>z-tH7FN"9?j9/Y

CASE \* CASE 9F<HasHO"CASE =$NNfN CASE 9F<HasH&VmC/ri |=7^9#^?"3N9F<HasHO 1 DNVmC/rBTN?aK*r9k?a N"soKJiJ=8rw(F$^9# =8

case_selector

case_construct_name

CASE =$Nr1L9k>0G9#

case_value

0t"8z"^?O@}?$WN9+i<i|=0G9#

low_case_value"high_case_value

3liO"=l>l0t"8z"^?O@}?$WN9+i<i|=0G9# ,' SELECT CASE 9F<HasHKhjhj9k1<9X8O"CASE 9F<HasH bNF case_selector HfS5l^9#lW9kH"CASE 9F<HasHKX"9k stmt_block ,BT5l^9#lW7J$H"stmt_block OBT5l^;s#IN1<9 MOOb*<P<iCW9k3HOG-^;s#

� CASEcase_selector case_construct_name �

� � DEFAULT , ( case_value )

low_case_value : high_case_value low_case_value : : high_case_value

�

CALL

304 XL Fortran for AIX: is2<8&jU!ls9 lW,"k+I&+O!Nh&K=L7^9#

case_value

G<??: 0t"8z"^?O@} 0t*hS8zNlW: case index = case_value @}NlW: case index .EQV. case_value ,?

low_case_value : high_case_value

G<??: 0t^?O8z lW: low_case_value v case index v high_case_value

low_case_value :

G<??: 0t^?O8z lW: low_case_value v case index

: high_case_value

G<??: 0t^?O8z lW: case index v high_case_value

DEFAULT

G<??: ,Q0 lW: >KlW,J$lg

#tNlW,"CFOJj^;s#lW, 1 DNlg"=NlW7? case_selector K X"9k9F<HasH&VmC/,BT5l"1<9=$NNBT,0;7^9#l W,J$lg"1<9=$NNBT,0;7^9#

case_construct_name rXj9klgO"SELECT CASE 9F<HasH*hS END SELECT 9F<HasHKXj7?>0KlW7F$J1lPJj^;s#

DEFAULT OGU)kHN case_selector G9# CASE 9F<HasHN&A case_selector H7F DEFAULT r}FkNO 1 D@1G9#

F1<9MO"SELECT CASE 9F<HasHKjA7F"k case_expr H18G< ??GJ1lPJj^;s#?$WJ7jt^?O BYTE >0U-jt, case_selectors G!P5l?lg"=NjtO case_expr NG<??KQ95l^9#

case_expr *hS1<9M,8z?$WNlg"=liN95O[JCFb+^$^; s# -qctyplss 3sQ$i<&*W7gsrXj9kH"case_expr H7FHQ5lk 8zjt,8z?$WH7FDj^9#8zjt0O?$WJ7jtH7FOh}5l ^;s#

CASE

h 10 O 9F<HasH*hS0- 305 c ZERO: SELECT CASE(N)

CASE DEFAULT ZERO ! Default CASE statement for ! CASE construct ZERO OTHER: SELECT CASE(N)

CASE(:-1) ! CASE statement for CASE ! construct OTHER SIGNUM = -1 CASE(1:) OTHER

SIGNUM = 1 END SELECT OTHER CASE (0)

SIGNUM = 0

END SELECT ZERO

X"ps

v 149 Z<8NXCASE =$NY v 465 Z<8NXSELECT CASEY v END SELECT 9F<HasHN\YKD$FO" 351 Z<8NXEND (=$N)Y

CHARACTER \* CHARACTER ?$Wk@9F<HasHO8z?$WN*V8'/HHXtNo`" 95"*hS0-rXj7^9#*V8'/HKOi|MrdjvFk3H,G-^ 9# =8 � CHARACTER :: char_selector , attr_spec_list ::

entity_decl_list �

CASE

306 XL Fortran for AIX: is2<8&jU!ls9

=l>lNU#O!NH*jG9#

attr_spec ALLOCATABLE AUTOMATIC DIMENSION (array_spec) EXTERNAL INTENT (intent_spec) INTRINSIC OPTIONAL PARAMETER POINTER PRIVATE PUBLIC SAVE STATIC TARGET VOLATILE

char_selector

8z9rXj7^9#

IBM H%

3lO 0 +i 256 MB ^GN8ztG9# 256 MB r6(kMO 256 MB K_j5l^9#iNMO<mK_j5l^9#MrXj7J$lg"GU) kHN95O 1 G9#kind ?U-Qia<?<rXj7?lg"MO 1 GJ 1lPJj^;s#=NMO ASCII 8zr=7^9#

IBM H% N*j

� ( LEN = type_param_value , KIND= int_init_expr )

type_param_value , int_init_expr KIND= KIND= int_init_expr , LEN = type_param_value type_param_value LEN = * char_length ,

�

CHARACTER

h 10 O 9F<HasH*hS0- 307 type_param_value

k@0^?O"9?j9/ (*) G9#

int_init_expr

9+i<0ti|=0G9#3N0NMO 1 GJ1lPJj^;s#

char_length

gLbN type_param_value +"^?O9+i<0tjFikjt (3 NjtO kind ?U-Qia<?<rXj9k3HOG-^;s) G 9# attr_spec

CjN0-N,'KD$FO"=N0-H18>0r}D9F<HasHr2 H7F/@5$#

intent_spec

IN"OUT"^?O INOUT N$:l+G9# :: @Vk&3ms&;Ql<?<G9##tN0-rXj9klg""k$O = initialization_expr ^?O => NULL() rHQ9klgK, WKJj^9#

array_spec

!5-&Nj9HG9#

entity_decl

a *V8'/H>^?OXt>G9# array_spec rXt>KXj9k3

� a * char_length ( array_spec ) ( array_spec ) * char_length �

� (1) / initial_value_list / = initialization_expr (2) => NULL()

�

m: 1 IBM H%

2 Fortran 95

CHARACTER

308 XL Fortran for AIX: is2<8&jU!ls9

HOG-^;s#

IBM H%

initial_value

>0N>0KhCFXj5lk(sF#F#<Ki|Mr?(^9#

IBM H% N*j

initialization_expr

i|=0rHQ7F">0N>0KhCFXj5lk(sF#F#< Ki|Mr?(^9#

Fortran 95

=> NULL()

]$s?<&*V8'/HKi|Mr?(^9#

Fortran 95 N*j

,' Fortran 95

I8?NjAKD$F"J<N3H,:v7^9# v => ,3s]<MsHNi|=G=lklg" POINTER 0-r attr_spec_list KX

j7J1lPJj^;s# v = ,3s]<MsHNi|=G=lklg" POINTER 0-r attr_spec_list KXj

G-^;s# v 3sQ$i<O"?$Wk@N-zOO1LbK"k initialization_expr r>A7^ 9# QtK => rXj9klg"*V8'/HK POINTER 0-rXj7J1lPJj^ ;s# Fortran 95 N*j

QtK initialization_expr rXj9klg"*V8'/HK POINTER 0-rXjG- ^;s#

?$Wk@9F<HasHfN(sF#F#<O"(sF#F#<KP7FXj5l? 0-N,'K>$^9#\YOP~9k0-9F<HasHr2H7F/@5$#

CHARACTER

h 10 O 9F<HasH*hS0- 309

?$Wk@9F<HasHO"-zJE[N?$WN,'r*<P<i$I7^9#H _~_XtN?$WrN'9k?aK"?$Wk@9F<HasHrHQ9k3H,G -^9#?$Wk@9F<HasHNfKH_~_XtNmN>^?OCj>,HQ5 lF$Fb"=N>0OH_~_XtNC-r:&3HO"j^;s#

*V8'/H,>z-t"dj6jD=*V8'/H"]$s?<"XtkL"5>& LVmC/bN*V8'/H"0t]$s?<"0t>"H_~_>"^?O+0*V 8'/HG"klg"=N*V8'/Hr?$Wk@9F<HasHNfGi|=9k 3HOG-^;s# AUTOMATIC 0-r}CF$k*V8'/Hbi|=9k3HO G-^;s#J<NlgK*V8'/Hri|=G-^9# v *V8'/H,"VmC/&G<?&Wm0i`1LbN>0U-&LVmC/K" k# IBM H%

v *V8'/H,b8e<kbN>0U-&LVmC/K"k#

IBM H% N*j

Fortran 95

Fortran 95 GO"]$s?<Oi|=9k3H,G-^9#]$s?<ri|=9kK O"=> NULL() rHQ9k}!7+"j^;s#

Fortran 95 N*j

$s?<U'<9\N""k$O5VWm0i`NXjt,Kk@0,"klg" array_spec ^?O type_param_value Nk@0rsjt0K9k3H,G-^9#3Ns jt0rHQ9kk@*V8'/HN&A">z-t^?O]$sF#s0hGJ$b Nr+0*V8'/H H$$^9#

1 DN0-r 1 DN?$Wk@9F<HasHNfG+jV93HOG-^;s#^ ?"1 DN-zOO1LbG(sF#F#<K180-r@(*K#ts?(k3Hb G-^;s#

9F<HasH, PARAMETER 0-r}DH-O"initialization_expr rXj9k,W ,"j^9#initialization_expr ^?O NULL() ,Xj5lF$F" v (sF#F#<,QtNlg"Qt,GiKjA5l^9#

Fortran 95

CHARACTER

310 XL Fortran for AIX: is2<8&jU!ls9 v (sF#F#<,I8?3s]<MsHNlg"I8?KOGU)kHNi|=,"

j^9#

Fortran 95 N*j

a O"H_~_djvFN,'K>CF"initialization_expr KhCFh^kMKhjj A5l^9#(sF#F#<,[sG"klgO"?$Wk@9F<HasH+"^? O18-zOO1LbN0NEM9F<HasHG"=N[sNAurXj9k,W, "j^9#

Qt^?OQt5V*V8'/Hr#tsi|=9k3HOG-^;s#a ,QtG" initialization_expr ^?O NULL() ,"klg"a ,]IQ_*V8 '/H (>0U-&LVmC/bN*V8'/Hr|/) G"k3HrU#7^9#* V8'/HNi|=O*V8'/HNp\*J9Hl<8&/i9KFAr?(klg b"j^9#

entity_decl NfGXj5lF$k array_spec O"DIMENSION NfGXj5lF$k array_spec K%h7^9# entity_decl NfGXj5lF$k char_length O" char_selector GXj5lF$kIN95hjb%h7^9#

POINTER 0-r}?J$[sXtNkLO"@(*Au[sNEMr}DbNGJ1 lPJj^;s#

k@5l?(sF#F#<,XtNlg""/;9D=J@($s?<U'<9r}D 3HOG-^;s#H_~_XtNlgO"3NBjGO"j^;s#

IBM H%

v0KjtN>0H7FjA5lF$k T ^?O F ,?$Wk@9F<HasHK" klg"=lOJ,5l?@}jtGOJ/>0U-jtN>0KJj^9#

IBM H% N*j

9F<HasHbK@Vk&3ms&;Ql<?< (::) ,J$lgKN_" CHARACTER ?$Wk@9F<HasHN char_length NeK*W7gsN3s^r ~lk3H,G-^9#

CHARACTER ?$Wk@9F<HasH,b8e<k"VmC/&G<?&Wm0i `1L"^?Oa$sWm0i`N-zOOK"j"(sF#F#<N95rQ55l kbNH7FXj9klg"=N(sF#F#<O>0U-8zjtN>0GJ1lP Jj^;s#8zjtO PARAMETER 0-KjA5lkP~9k0N95KJj^ 9# CHARACTER ?$Wk@9F<HasH,Wm7<8c<N-zOOK"j"(sF #F#<N95,Q55lklg"=N(sF#F#<N>0O>z-t^?O>0U

CHARACTER

h 10 O 9F<HasH*hS0- 311

-8zjtN>0GJ1lPJj^;s#9F<HasH,0tXtN-zOOK"k lg"=N9F<HasHr18Wm0i`1LbN FUNCTION ^?O ENTRY 9F <HasHbNXt>^?O(sHj<>K9k3H,G-^9#(sF#F#<>, >z-tN>0Nlg">z-tOWm7<8c<r2H9k?aK"X"9kB]N z-tN>0ru1~l^9#(sF#F#<>,8zjtN>0H18lg"8zj tO PARAMETER 0-,jA9kP~7?0N95ru1~l^9#(sF#F#< >,Xt>^?O(sHj<>H18lg"(sF#F#<OFSP7&N-zOO1 LbGXj5lF$k95ru1~l^9#

8zXtN95O"XtN?$W,$s?<U'<9&VmC/Gk@5lF$J$l gOjt0GJ1lPJiJ$k@0KJj">Wm7<8c<>N95r(9lgO "9?j9/KJj^9#btXt"b8e<kXt"^?OF"*XtNlg"^? OXt,[s^?O]$sF#s0MrV9lg"95K"9?j9/rH&3HOG -^;s# c I=7 CHARACTER(KIND=1,LEN=6) APPLES /,APPLES,/ CHARACTER(7), TARGET :: ORANGES = ,ORANGES, CALL TEST(APPLES,I) CONTAINS

SUBROUTINE TEST(VARBL,I)

CHARACTER*(*), OPTIONAL :: VARBL ! VARBL inherits a length of 6 CHARACTER(I) :: RUNTIME ! Automatic object with length of 7 END SUBROUTINE END X"ps

v 37 Z<8NX8zY v 110 Z<8NXi|=0Y v E[N~O,'N\YKD$FO" 69 Z<8NX?$WNha}Y v 85 Z<8NX[sk@RY v 29 Z<8NX+0*V8'/HY v 78 Z<8NXQtN9Hl<8&/i9Y v i|MN\YKD$FO" 327 Z<8NXDATAY v Vf<6<:&,$IWNX-qcharlen *W7gsYr2H7F/@5$#

CLOSE \* CLOSE 9F<HasHO0tU!$kruV+iZG7^9#

CHARACTER

312 XL Fortran for AIX: is2<8&jU!ls9

=8

close_list

uVXjR (UNIT=u) r,: 1 D^sG$J1lPJiJ$j9HG9#3 Nj9HKO"vD5lF$k>NXjRr=l>l 1 D:D~lk3H,G -^9#-zJXjRO!NH*jG9#

[UNIT=] u

uVXjRG9#u O0tuV1LRG"=NMO"9?j9/G"CFOJ j^;s#0tuV1LRO9+i<0t0 (1 A 2147483647 NMr}D) G=5lk0tU!$kr(7^9#*W7gsN8zG"k UNIT= rJ, 9klgO"u O close_list NGiN`\GJ1lPJj^;s#

IOSTAT= ios

I/O `nNu7r(9 I/O u7XjRG9# ios O"INTEGER(4) ?$WN9 +i<Qt^?OGU)kHN0tG9#3N9F<HasHNBT,0;9 kH"ios O!NMKjA5l^9# v (i<,/87J+C?lgO 0 v (i<,/87?lgO5NM

ERR= stmt_label

(i<,/87?lgK)f,\5lk"18-zOO1LbK"kBTD= 9F<HasHN9F<HasH&iYkrXj9k(i<XjRG9# ERR= XjRO"(i<&aC;<8r^)7^9#

STATUS= char_expr

U!$kN/m<:eNu7r(7^9# char_expr O9+i<8z0G"0 NMO"e3Vis/r|n9kH KEEP ^?O DELETE N$:l+KJ j^9# v {8NU!$kKP7F KEEP rXj7?lg" CLOSE 9F<HasH

rBT7?eb"=NU!$kO8_731^9#8_7J$U!$kKP 7F KEEP rXj7?lg" CLOSE 9F<HasHrBT7?eKb" =NU!$kO8_7^;s#CLOSE 9F<HasHNBT0Nu7, SCRATCH G"kU!$kKP7F KEEP rXj9k3HOG-^;s# v DELETE rXj7?lg"CLOSE 9F<HasHrBT9kH"=NU!

$kO8_7J/Jj^9#

U!$ku7, SCRATCH Nlg"GU)kHO DELETE G9#=lJ0 Nlg"GU)kHO KEEP G9#

� CLOSE( close_list ) �

CLOSE

h 10 O 9F<HasH*hS0- 313

,' uVr2H9k CLOSE 9F<HasHOBTD=Wm0i`NINWm0i`1LN fKV$Fb+^$^;s#=NuVr2H9k OPEN 9F<HasHH18-zO O1LbKV/,WO"j^;s#8_7J$uV^?OU!$k,\35lF$J$ uVrXj9k3HbG-^9,"=Nlg"CLOSE 9F<HasHO?NzOb} A^;s#

uV 0 O/m<:G-^;s#

BTD=Wm0i`,"(i<J0N}3KhCFd_9kH"\35lF$k9YF NuVO/m<:5l^9#*;0NU!$ku7, SCRATCH GJ$Bj"uVO KEEP uVG/m<:5l^9#SCRATCH Nlg"uVO DELETE uVG/m<: 5l^9#kLH7F"STATUS= XjRNU$F$J$ CLOSE 9F<HasH," =N\3uVGBT5l?+Nh&KJj^9#

v0K\35lF$?uV, CLOSE 9F<HasHKhCFZG5l?lg"=Nu V,eG WRITE 9F<HasHNfGXj5lkH (@(*K*<Ws5l:K)"E [*J*<Ws,',,Q5l^9# c CLOSE(15) CLOSE(UNIT=16,STATUS=,DELETE,)

X"ps

v 222 Z<8NXuVN\3Y v 229 Z<8NXro*hS IOSTAT MY v 420 Z<8NXOPENY

COMMON \* COMMON 9F<HasHO&LVmC/H=NbFrXj7^9#&LVmC/HO #tN-zOO1L,&-G-k 1 DN9Hl<8N3HG9#&LVmC/rH&3 HKhCF"#tNWm0i`1LG1lNG<?rjA7F2H7"9Hl<8r& -9k3H,D=KJj^9# =8

CLOSE

314 XL Fortran for AIX: is2<8&jU!ls9 object

,' object O">z-t"+0*V8'/H"dj6jD=*V8'/H"dj6jD=G *3s]<MsHr}DI8?N*V8'/H"]$sF#s0h"Xt"XtkL" ^?OWm7<8c<XN(sHj<r2H9k3HOG-^;s# object O STATIC ^?O AUTOMATIC 0-r}D3HOG-^;s#

explicit_shape_spec_list ,"klg"variable_name K POINTER 0-r}?;k3HO G-^;s#F!5-&Ojtk@0GJ1lPJj^;s#3Nq0O variable_name , DIMENSION 0-r}D3HrXj7^9#

I8?N object NlgO"gxI8?GJ1lPJj^;s#9YFNG*3s]<M sH,s]$s?<G"j"^?9YF,s8z?$W (^?O\:YBt) G"k +""k$O8z?$WN$:l+G"kgx=$NNlg"=$NO"=N3s]< MsH,&LVmC/bG>\ss5lF$k+Nh&Kh}5l^9#

&LVmC/bN]$s?<&*V8'/HHJlkNO"18?$W"?U-Qia <?<"*hSis/N]$s?<KX"7?9Hl<8@1G9#

TARGET 0-r}D&LVmC/bN*V8'/HO"LN*V8'/HH9Hl< 8rX"5;k3H,G-^9#*V8'/HO TARGET 0-r}A"?$WH?U -Qia<?<,18GJ1lPJj^;s#

IBM H%

BYTE ?$WN]$s?<r INTEGER(1) *hS LOGICAL(1) ?$WN]$s?<K X"9k9Hl<8K9k3H,G-^9# -qintlog 3sQ$i<&*W7gsrX

� COMMON object_list / / common_block_name �

� � / / object_list

, common_block_name

�

� variable_name ( explicit_shape_spec_list ) �

COMMON

h 10 O 9F<HasH*hS0- 315 j9kH"1895N0t*hS@}]$s?<OX"7?9Hl<8KJj^9#

IBM H% N*j

common_block_name rXj9kH"object_list GXj5l?9YFNQtO=N>0U -&LhVmC/bK"k3Hrk@5l^9# common_block_name rJ,9kH" object_list GXj7?9YFNQtO5>&LVmC/bKV+l^9#

1 DN-zOO1LbGO"18&LVmC/r18 COMMON 9F<HasH"k $OLN COMMON 9F<HasHK#tsXj7Fb+^$^;s#18&LVm C/rXj9k?SK"=N>0GXj7?&LVmC/,2H5l^9#&LVmC />O0m<Pk&(sF#F#<G9#

&LVmC/bNQtNG<??O[JCF$Fb+^$^;s#8zG<??Hs8 zG<??r 1 DN&LVmC/bK._5;k3H,G-^9#&LVmC/bNQ t>rXjG-kNO 1 DN-zOO1LbGO 1 DN COMMON 9F<HasH @1G9#^?"&LVmC/bNQt>r1lN COMMON 9F<HasHbGE #5;k3HOG-^;s#

IBM H%

GU)kHGO"&LVmC/O9lCIr^?,CF&Q5l^9#=N?a"&L VmC/bN9Hl<81L,"1 DJeN9lCIKhCF975lk,W,"kl gd"1 DN9lCIG975l"LN9lCI+i2H5lklgK"COMMON 9 F<HasHrHQ9kH"9lCINB4-OiilJ/Jj^9#"Wj1<7g sG"9lCINB4-rN]7?&(G COMMON rHQ9kKO"mC/rHC FG<?XN"/;9r`!=9k+"^?O"NBK&LVmC/r*N*NN9l CIKP7Fm<+kK7F/@5$# Pthreads i$Vij<&b8e<kKO"m C/rHCFG<?XN"/;9r`!=9k?aN mutex ,woCF$^9#\YK D$FO" 787 Z<8NXh 15 O Pthreads i$Vij<&b8e<kYr2H7F/ @5$#^?"CRITICAL G#l/F#VN lock_name 0-Kb"G<?XN"/;9 r`!=9k?aN!=,woCF$^9# \YKD$FO" 701 Z<8N XCRITICAL / END CRITICALYr2H7F/@5$# THREADLOCAL *hS THREADPRIVATE G#l/F#VrHQ9kH"&LVmC/rNBK=l>lN9 lCINm<+kK9k3H,G-^9#\YKD$FO" 738 Z<8N XTHREADLOCALY*hS 741 Z<8NXTHREADPRIVATEYr2H7F/@5$#

IBM H% N*j

&LX"U1 1 DNBTD=Wm0i`hGO"5$:, 0 GJ$18>0N9YFN>0U-&L VmC/OO@r18/9k18-11Lr}A^9# 1 DNBTD=Wm0i`bK

COMMON

316 XL Fortran for AIX: is2<8&jU!ls9

O"5>&LVmC/r 1 DV/3H,G-^9#5$:, 0 GOJ$5>&LVm C/r2H9k9YFN-zOO1LO"O@r18/9k18-zOO1Lr2H7 ^9# 5$:, 0 G>0,189YFN&LVmC/O"189Hl<8r&Q7^9#5$ :, 0 G"k9YFN5>&LVmC/O"5$:, 0 GJ$5>&LVmC/NG iN-11LH189Hl<8r&Q7^9#HQX"U1^?O[9HX"U1rH Q9k3HKhj"1lN-zOO1LbG3liNX"*V8'/HK"/;9Gkh&KJj^9#

X"U1O-11L4HKBT5lk?a"&LVmC/bNQtN>0*hS?$W OLN-zOO1LGO[JCF$Fb+^$^;s#

&LVmC/N9Hl<8Ngx: -zOO1LN&LVmC/bNQtKO" COMMON 9F<HasHG>0,=lkgK"9Hl<8,djvFil^9#

EQUIVALENCE 9F<HasHrHQ7F&LVmC/rH%G-^9,"H%t, OGeN(sHj<NeKICG-k@1G"GiN(sHj<N0KOICG-^; s#?H(P"!N9F<HasHGO X rXj7^9#

COMMON /X/ A,B ! common block named X REAL C(2) EQUIVALENCE (B,C)

&LVmC/ X NbFO"!Nh&KXj5l^9# | | | | | | | | | | | | | Variable A: | A | Variable B: | B | Array C: | C(1) | C(2) | -zOO1LbN&LVmC/N9Hl<8NgVKFAr?(k9F<HasHO COMMON H EQUIVALENCE G9#HQX"U1^?O[9HX"U1KhCF&L K"/;9D=KJkQtO3NBjGO"j^;s#

EQUIVALENCE 9F<HasHrHCF"2 DN[Jk&LVmC/N-1gxrX "5;k3HOG-^;s#b8e<kN-zOO1LbG&LVmC/rk@9k3 HOG-^9,"HQX"U1rp7Fb8e<k+i(sF#F#<K"/;99k >N-zOO1LbG&LVmC/rk@9k3HOG-^;s#

COMMON rHQ9kHG<?N-&go;,57/BT5lJ$lg,"j^9#- &go;,57/BT5lJ+C?G<?rHQ9kH"Wm0i`NQU)<^s9 K-FAr?(^9#

COMMON

h 10 O 9F<HasH*hS0- 317

&LVmC/N5$:: &LVmC/N5$:O9Hl<8NP$HtKy7/J j^9#=lO&LVmC/bN9YFNQtr}F9kNK,WJ5$:G9#3l KO"yAX"U1KhCFH%5l?t,b^^l^9#

>0U-&LVmC/H5>&LVmC/Njc@: v 1 DNBTD=Wm0i`bK">0U-&LhO#t"CFb+^$^;s,"5

>&LVmC/O 1 DKBil^9# v 1 DNBTD=Wm0i`N-zOO1LbG"18>0N#tN&LVmC/O1

85$:GJ1lPJj^;s,"5>&LVmC/N5$:O_$K[JCF$F b+^$^;s# (#tN-zOO1LbG5$:N[Jk#tN5>&LVmC/ rXj7?lg"=N&AGG9NVmC/N95,BTD=Wm0i`bN5>& LVmC/N95KJj^9#) v >0U-&LhVmC/bN*V8'/HrGiKjA9k?aK" DATA 9F<

HasH^?O?$Wk@9F<HasHr^` BLOCK DATA Wm0i`1Lr HQ9k3H,G-^9#5>&LVmC/bN&LVmC/N(lasHrGiK jA9k3HOG-^;s# >0U-&LVmC/^?O=Nltr#tN-zOO1LbGi|=9kH"i| MO$jAKJj^9#3Nh&Jdjrsr9kKO"VmC/&G<?&Wm0 i`1L ^?Ob8e<k rHQ7F>0U-&LVmC/ri |=7F/@5$#i|=O"F>0U-&LVmC/4HK"=l>l 1 DNV mC/&G<?&Wm0i`1L ^?Ob8e<k b@1GT& ,W,"j^9# c INTEGER MONTH,DAY,YEAR COMMON /DATE/ MONTH,DAY,YEAR REAL R4 REAL R8 CHARACTER(1) C1 COMMON /NOALIGN/ R8,C1,R4 ! R4 will not be aligned on a ! full-word boundary

X"ps

v 787 Z<8NXh 15 O Pthreads i$Vij<&b8e<kY v 738 Z<8NXTHREADLOCALY v 187 Z<8NXVmC/&G<?NWm0i`1LY v 86 Z<8NX@(*Au[sY v 0m<Pk&(sF#F#<N\YKD$FO" 160 Z<8NX>0N-zOOY v 78 Z<8NXQtN9Hl<8&/i9Y

COMMON

318 XL Fortran for AIX: is2<8&jU!ls9

COMPLEX \* COMPLEX ?$Wk@9F<HasHO#Gt?$WN*V8'/HHXtKD$FN 95H0-rXj7^9#*V8'/HKOi|MrdjvFk3H,G-^9# =8

=l>lNU#O!NH*jG9#

attr_spec ALLOCATABLE AUTOMATIC DIMENSION (array_spec) EXTERNAL INTENT (intent_spec) INTRINSIC OPTIONAL PARAMETER POINTER PRIVATE PUBLIC SAVE STATIC TARGET VOLATILE

kind_selector

3lO#Gt(sF#F#<N95rXj7^9#

� COMPLEX :: kind_selector , attr_spec_list ::

entity_decl_list �

� ( int_initialization_expr )

KIND = (1) * int_literal_constant

�

m: 1 IBM H%

COMPLEX

h 10 O 9F<HasH*hS0- 319

IBM H% v int_initialization_expr rXj9kH"-zJMO 4"8 *hS 16 KJj^

9#3liNMO#Gt(sF#F#<NFt,N:Y*hSOOr=7^ 9# v A0 *int_literal_constant rXj9kH"-zMO 8"16 *hS 32 KJj

^9#3liNMO#Gt(sF#F#<4NN95r=7"eXA0K' ailF$kMKP~7^9# int_literal_constant KO"kind ?U-Qia <?<OXjG-^;s#

IBM H% N*j

attr_spec

CjN0-N,'KD$FO"=N0-H18>0r}D9F<HasHr2 H7F/@5$#

intent_spec

IN"OUT"^?O INOUT N$:l+G9#

:: @Vk&3ms&;Ql<?<G9##tN0-rXj9klg""k$O =

initialization_expr ^?O NULL() rHQ9klgK,W KJj^9#

array_spec

!5-&Nj9HG9#

entity_decl � a (1) ( array_spec ) * len (2) ( array_spec ) * len

�

� (3) / initial_value_list / = initialization_expr (4) => NULL()

�

m: 1 IBM H%

2 IBM H%

3 IBM H%

4 Fortran 95

COMPLEX

320 XL Fortran for AIX: is2<8&jU!ls9 a *V8'/H>^?OXt>G9# array_spec rXt>KXj9k3

HOG-^;s#

IBM H%

len kind_selector KXj5lF$k95r*<P<i$I7^9#kind ?

U-Qia<?<rXj9k3HOG-^;s#(sF#F#<N9 5O"vFG-k95XjN 1 Dr=90tNjFikjtGJ1l PJj^;s#

IBM H% N*j

IBM H%

initial_value

>0N>0KhCFXj5lk(sF#F#<Ki|Mr?(^9#

IBM H% N*j

initialization_expr

i|=0rHQ7F">0N>0KhCFXj5lk(sF#F#< Ki|Mr?(^9#

Fortran 95

=> NULL()

]$s?<&*V8'/HKi|Mr?(^9#

Fortran 95 N*j

,' Fortran 95

I8?NjAKD$F"J<N3H,:v7^9# v => ,3s]<MsHNi|=G=lklg" POINTER 0-r attr_spec_list KX

j7J1lPJj^;s# v = ,3s]<MsHNi|=G=lklg" POINTER 0-r attr_spec_list KXj

G-^;s# v 3sQ$i<O"?$Wk@N-zOO1LbK"k initialization_expr r>A7^ 9#

COMPLEX

h 10 O 9F<HasH*hS0- 321

QtK => rXj9klg"*V8'/HK POINTER 0-rXj7J1lPJj^ ;s# Fortran 95 N*j

QtK initialization_expr rXj9klg"*V8'/HK POINTER 0-rXjG- ^;s#

?$Wk@9F<HasHfN(sF#F#<O"(sF#F#<KP7FXj5l? 0-N,'K>$^9#\YOP~9k0-9F<HasHr2H7F/@5$#

?$Wk@9F<HasHO"-zJE[N?$WN,'r*<P<i$I7^9#H _~_XtN?$WrN'9k?aK?$Wk@9F<HasHrHQ9k3H,G- ^9#?$Wk@9F<HasHNfKH_~_XtNmN>^?OCj>,HQ5l F$Fb"=N>0OH_~_XtNC-r:&3HO"j^;s#

*V8'/H,>z-t"dj6jD=*V8'/H"]$s?<"XtkL"5>& LVmC/bN*V8'/H"0t]$s?<"0t>"H_~_>"^?O+0*V 8'/HG"klg"=N*V8'/Hr?$Wk@9F<HasHNfGi|=9k 3HOG-^;s# AUTOMATIC 0-r}CF$k*V8'/Hbi|=9k3HO G-^;s#J<NlgK*V8'/Hri|=G-^9# v *V8'/H,"VmC/&G<?&Wm0i`1LbN>0U-&LVmC/K" k# IBM H%

v *V8'/H,b8e<kbN>0U-&LVmC/K"k#

IBM H% N*j

Fortran 95

Fortran 95 GO"]$s?<Oi|=9k3H,G-^9#]$s?<ri|=9kK O"=> NULL() rHQ9k}!7+"j^;s#

Fortran 95 N*j

$s?<U'<9\N""k$O5VWm0i`NXjt,Kk@0,"klg" array_spec Nk@0rsjt0K9k3H,G-^9#3Nsjt0rHQ9kk@* V8'/HN&A">z-t^?O]$sF#s0hGJ$bNr+0*V8'/H H $$^9#

COMPLEX

322 XL Fortran for AIX: is2<8&jU!ls9

1 DN0-r 1 DN?$Wk@9F<HasHNfG+jV93HOG-^;s#^ ?"1 DN-zOO1LbG(sF#F#<K180-r@(*K#ts?(k3Hb G-^;s#

9F<HasH, PARAMETER 0-r}DH-O"initialization_expr rXj9k,W ,"j^9#initialization_expr ^?O NULL() ,Xj5lF$F" v (sF#F#<,QtNlg"Qt,GiKjA5l^9#

Fortran 95

v (sF#F#<,I8?3s]<MsHNlg"I8?KOGU)kHNi|=,"

j^9#

Fortran 95 N*j

a O"H_~_djvFN,'K>CF"initialization_expr KhCFh^kMKhjj A5l^9#(sF#F#<,[sG"klgO"?$Wk@9F<HasH+"^? O18-zOO1LbN0NEM9F<HasHG"=N[sNAurXj9k,W, "j^9#

Qt^?OQt5V*V8'/Hr#tsi|=9k3HOG-^;s#a ,QtG" initialization_expr ^?O NULL() ,"klg"a ,]IQ_*V8 '/H (>0U-&LVmC/bN*V8'/Hr|/) G"k3HrU#7^9#* V8'/HNi|=O*V8'/HNp\*J9Hl<8&/i9KFAr?(klg b"j^9#

entity_decl NfGXj5lF$k array_spec O DIMENSION 0-NfN array_spec h jb%h7^9#

POINTER 0-r}?J$[sXtNkLO"@(*Au[sNEMr}DbNGJ1 lPJj^;s#

k@5l?(sF#F#<,XtNlg""/;9D=J@($s?<U'<9r}D 3HOG-^;s#H_~_XtNlgO"3NBjGO"j^;s#

IBM H%

v0KjtN>0H7FjA5lF$k T ^?O F ,?$Wk@9F<HasHK" klg"=lOJ,5l?@}jtGOJ/>0U-jtN>0KJj^9#

IBM H% N*j

COMPLEX

h 10 O 9F<HasH*hS0- 323 c COMPLEX, DIMENSION (2,3) :: ABC(3) ! ABC has 3 (not 6) array elements

X"ps

v 33 Z<8NX#GtY v 110 Z<8NXi|=0Y v E[N~O,'N\YKD$FO" 69 Z<8NX?$WNha}Y v 85 Z<8NX[sk@RY v 29 Z<8NX+0*V8'/HY v 78 Z<8NXQtN9Hl<8&/i9Y v i|MN\YKD$FO" 327 Z<8NXDATAY

CONTAINS \* CONTAINS 9F<HasHO"a$sWm0i`"0t5VWm0i`"^?Ob8 e<k&5VWm0i`N\NH"=li,^`bt5VWm0i`r,%7^9#1 MK"b8e<kNEMt,Hb8e<k&5VWm0i`r,%7^9# =8

,' CONTAINS 9F<HasH,"klg"=NeK/J/Hb 1 DN5VWm0i`, 3+J1lPJj^;s#

CONTAINS 9F<HasHOVmC/&G<?&Wm0i`1LKbbt5VWm0 i`KbV/3HOG-^;s#

CONTAINS 9F<HasHNiYkO" CONTAINS 9F<HasHN"ka$sW m0i`"5VWm0i`"^?Ob8e<kNltHM(il^9# c MODULE A . . CONTAINS ! Module subprogram must follow SUBROUTINE B(X)

� CONTAINS �

COMPLEX

324 XL Fortran for AIX: is2<8&jU!ls9

. . CONTAINS ! Internal subprogram must follow FUNCTION C(Y) . . END FUNCTION END SUBROUTINE END MODULE

X"ps 169 Z<8NXWm0i`1L"Wm7<8c<"*hS5VWm0i`Y

CONTINUE \* CONTINUE 9F<HasHO?bh}rTo:"?NzLbJ$BTD=)f9F< HasHG9#3N9F<HasHO"k<WN*<9F<HasHH7Fh/HQ5 l^9# =8

c DO 100 I = 1,N

X = X + N 100 CONTINUE

X"ps 147 Z<8NXh 6 O )f=$Y

CYCLE \* CYCLE 9F<HasHO" DO =$N^?O DO WHILE =$NN=TNBT5$ /kr*;5;^9#

� CONTINUE �

CONTAINS

h 10 O 9F<HasH*hS0- 325

=8

DO_construct_name

DO ^?O DO WHILE =$NN>0G9# ,' CYCLE 9F<HasHO"DO =$N^?O DO WHILE =$NNfKV+l" DO_construct_name KhCFXj5l?CjN DO ^?O DO WHILE =$NKj07 ^9#DO_construct_name KhjCjN DO ^?O DO WHILE =$N,Xj5lF$ J$lgO"3N9F<HasHr>\q^9k DO ^?O DO WHILE =$NKj 07^9#3N9F<HasHO"07F$k=$NN=TN5$/k@1r*;5; ^9# CYCLE 9F<HasHrBT9kH"DO ^?O DO WHILE =$NN=TNBT5 $/k,*;7^9# CYCLE 9F<HasHJ_O"*;9kiYkU-"/7g s&9F<HasHr^a"9YFNBTD=9F<HasHOBT5l^;s# DO =$NNlg"Wm0i`NBTO},MNh}XH3-^9# DO WHILE =$NN lg"Wm0i`NBTOk<W)fh}XH3-^9#

CYCLE 9F<HasHKOiYkrU1k3H,G-^9#7+7"DO =$Nr* ;5;kiYkU-"/7gs&9F<HasHH7FHQ9k3HOG-^;s# c LOOP1: DO I = 1, 20

N = N + 1 IF (N > NMAX) CYCLE LOOP1 ! cycle to LOOP1

LOOP2: DO WHILE (K==1)

IF (K > KMAX) CYCLE ! cycle to LOOP2 K = K + 1 END DO LOOP2

LOOP3: DO J = 1, 10

N = N + 1 IF (N > NMAX) CYCLE LOOP1 ! cycle to LOOP1 CYCLE LOOP3 ! cycle to LOOP3 END DO LOOP3

END DO LOOP1 END

� CYCLE DO_construct_name �

CYCLE

326 XL Fortran for AIX: is2<8&jU!ls9

X"ps

v 335 Z<8NXDOY v 337 Z<8NXDO WHILEY

DATA \* DATA 9F<HasHOQtKi|Mr?(^9# =8

data_object

Qt^?O implied-DO list G9#:(z0^?O5V9Hjs00O"i|= 0GJ1lPJj^;s#

implied-DO list

do_object

[s(lasH"9+i<=$N3s]<MsH"5V9Hjs0^ ?OE[ DO j9HG9#

do_variable

E[ DO QtHFPlk>0U-9+i<0QtG9#3NQtO" 9F<HasH&(sF#F#<G9#

integer_expr1"integer_expr2"*hS integer_expr3

9+i<0t0G9#3liN0KO"jt*hSLN$/D+NE [ DO j9H (v:NE[ DO j9Hr=NOObK}DbN) N E[ DO QtN_r^ak3H,G-^9#Fh}OH_~_?GJ 1lPJj^;s#

initial_value

� � , DATA data_object_list / initial_value_list / �

� ( do_object_list , do_variable = integer_expr1 , integer_expr2 � � , integer_expr3 ) �

CYCLE

h 10 O 9F<HasH*hS0- 327 r iGJ$9+i<0tjtG9# r ,>0U-jtNlg"3lOzOO1LbGv0Kk@5lF$k+""k$OHQX"U1^? O[9HX"U1KhCF"/;9D=K5lF$k,W,"j^ 9# Fortran 95

^?"r O"jtNiGOJ$9+i<0t5V*V8'/HG9# e-H1MK"3l,>0U-jtN5V*V8'/HG"klg b"-zOO1LbGv0Kk@5lF$k+""k$OHQX"U 1^?O[9HX"U1KhCF"/;9D=K5lF$k,W," j^9#

Fortran 95 N*j

r ,jtN5V*V8'/HNlg"=NfN:(zOIlbi|= 0G9# r rJ,9kH"GU)kHMO 1 KJj^9# r*data_value H$&A0OG<?Mr r s"37FXj9kNH18 G9# data_value

9+i<jt"dfU-0tjFikjt"dfU-BjFikj t"=$N3s9Hi/?<" jtN9+i<&5V*V8 '/H"^?O NULL() G9# ,' data_object H7F]$s?<GJ$[s*V8'/HrXj9k3HO"[s*V8' /HbN9YFN(lasHNj9HrJ<5l?gKXj9k3HH18G9#

Fortran 95

]$s?<0-r}D[sO"P~9ki|M NULL() r 1 DN_}A^9#

Fortran 95 N*j

F data_object_list OP~9k initial_value_list H18tN`\rXj7J1lPJj^ ;s# 3liN 2 DNj9HN`\O_$K 1 P 1 NP~rHj^9#3NP~K hCF"=l>lN data_object Ni|M,hj7^9#

� r * data_value �

DATA

328 XL Fortran for AIX: is2<8&jU!ls9

Fortran 95

]$s?<Ni|=Nlg"data_value , NULL() G"lP"P~9k data_object O ]$s?<0-r}D3HKJj^9# data_object ,]$s?<0-r}DH"P~ 9k data_value O NULL() KJkO:G9#

Fortran 95 N*j

initial_value KhkF data_object NjAO" 66 Z<8NX?$WJ7jtNHQ} !YK-\7F$k`\J0OH_~_djvFN,'K>$^9#

initial_value ,=$N3s9Hi/?<Nlg"F3s]<MsHOi|=0GJ1lP Jj^;s# data_object ,QtNlg"5V9Hjs00^?O:(z0Oi|=0 GJ1lPJj^;s#

data_value ,>0U-jt^?O=$N3s9Hi/?<Nlg"=N>0U-jt^ ?OI8?O"-zOO1LbGv0Kk@5lF$k+""k$OHQX"U1^? O[9HX"U1KhCF"/;9D=K5lF$k,W,"j^9#

95,<mN8zQtOj9HKQtr 1 D?(^9,"5$:,<mN[s"?|+ &sH,<mNE[ DO j9H"*hS?|8t,<mNMOH% initial_value_list K ?NMb?(^;s#

DATA 9F<HasHbGE[ DO j9HrHQ7F[s(lasH"9+i<=$ N=.R*hS5V9Hjs0ri|=G-^9#E[ DO QtN)fN<G"E[ DO j9HO9+i<=$N3s]<MsH"[s(lasH"*hS5V9Hjs0 NgxsKH%5l^9#[s(lasH*hS9+i<=$N3s]<MsHO"j tG"kFr}D3HOG-^;s#9+i<=$N3s]<MsHO=l>l":( zj9HrXj9k3s]<MsHN2Hr"/J/Hb 1 DO^sG$J1lPJj ^;s#

E[ DO j9HNOOO do_object_list G9# DO 9F<HasHH1MK"?|+ &sH*hSE[ DO QtNMO"integer_expr1" integer_expr2"*hS integer_expr3 KhCFN)5l^9#E[ DO ,BT5lkH"E[ DO , 1 s+jV5lk4H K"do_object_list bN`\,Xj5l"=NE[ DO QtN=N~@NMK~8?, ZJM,djvFil^9#E[ DO QtN?|+&sH,<mNlg"H%gxsK O?NQtbIC5l^;s#

do_object bN:(z0KO"jt+"^?O=NOObK:(z0r}DE[ DO j 9HNE[ DO Qt@1r~lk3H,G-^9#Fh}OH_~_?GJ1lPJj ^;s#

DATA

h 10 O 9F<HasH*hS0- 329

IBM H%

@}jtr}D@}?$WNj9H`\ri|=9klg"J,ArHQ9k3H,G -^9 (.TRUE. Nlg T" .FALSE. Nlg F)# T ^?O F , PARAMETER 0-K hCFv0KjA5l?jt>Nlg" XL Fortran O=N9Hjs0r>0U-jt H7F'17"=NMr DATA 9F<HasHbNP~9kj9H`\KdjvF^ 9# IBM H% N*j

VmC/&G<?&Wm0i`1LGO"DATA 9F<HasH^?O?$Wk@9F <HasHrHQ7Fi|Mr>0U-&LVmC/bNQtKdjvFk3H,G- ^9# bt^?Ob8e<k&5VWm0i`GO"data_object ,[9HbN(sF#F#< H18>0r}A"+Dbt5VWm0i`bN>NEM9F<HasHG data_object ,k@5lF$J$lg"DATA 9F<HasHN0GO data_object r2H9k3H bjA9k3HbG-^;s#

DATA 9F<HasHOJ<NbNKi|MrdjvFk3HOG-^;s# v +0*V8'/H# v >z-t# v ]$sF#s0h# v 5>&LVmC/bNQt# v XtNkLQt# v 9Hl<8&/i9,+0G"kG<?&*V8'/H# v ALLOCATABLE 0-r}DQt#

BTD=Wm0i`bGO?YbQtri|=9k3HOG-^;s##tNQtr& Q9klg"G<?&*V8'/HN&A 1 D@1ri|=G-^9# c c 1:

INTEGER Z(100),EVEN_ODD(0:9) LOGICAL FIRST_TIME CHARACTER*10 CHARARR(1) DATA FIRST_TIME / .TRUE. / DATA Z / 100* 0 / ! Implied-DO list

DATA (EVEN_ODD(J),J=0,8,2) / 5 * 0 / & & ,(EVEN_ODD(J),J=1,9,2) / 5 * 1 / ! Nested example

DIMENSION TDARR(3,4) ! Initializes a two-dimensional array DATA ((TDARR(I,J),J=1,4),I=1,3) /12 * 0/ ! Character substring example

DATA

330 XL Fortran for AIX: is2<8&jU!ls9

DATA (CHARARR(J)(1:3),J=1,1) /,aaa,/ DATA (CHARARR(J)(4:7),J=1,1) /,bbbb,/ DATA (CHARARR(J)(8:10),J=1,1) /,ccc,/ ! CHARARR(1) contains ,aaabbbbccc,

c 2: TYPE DT

INTEGER :: COUNT(2) END TYPE DT

TYPE(DT), PARAMETER, DIMENSION(3) :: SPARM = DT ( (/3,5/) )

INTEGER :: A(5)

DATA A /SPARM(2)%COUNT(2) * 10/

X"ps

v 27 Z<8NXh 3 O G<??*hSG<?&*V8'/HY v 154 Z<8NXDO 9F<HasHNBTY v 163 Z<8NX9F<HasH&(sF#F#<*hS=$N(sF#F#<Y

DEALLOCATE \* DEALLOCATE 9F<HasHO"dj6jD=*V8'/HH]$s?<&?<2C Hr0*Kdj6jr|7^9#?<2CHHX"9k>N]$s?<,$jAG"k lg"Xj7?]$s?<HNX"Or|5l^9# =8

object ]$s?<^?Odj6jD=*V8'/HG9#

stat_variable

9+i<0QtG9# ,' DEALLOCATE 9F<HasHGXj9kdj6jD=*V8'/HO"=_dj6j Q_GJ1lPJj^;s#X"9k]$s?<rp7F"TARGET 0-r}Ddj 6jD=*V8'/HNdj6jrr|9k3HOG-^;s#=Nh&J*V8'/

� DEALLOCATE( allocate_object_list ) , STAT = stat_variable �

DATA

h 10 O 9F<HasH*hS0- 331

HNdj6jrr|9kH"X"9k]$s?<NX"U1u7O$jAKJj^9# $jANdj6ju7r}Ddj6jD=*V8'/HKP7F"=N~@G"2H" jA"dj6j"^?Odj6jr|rT&3HOG-^;s# DEALLOCATE 9F <HasH,5oKBT5lkH"dj6jD=*V8'/HNdj6ju7O"dj 6ilF$J$H$&u7KJj^9#

I8?NQtNdj6j,r|5lkH"dj6jQ_5V*V8'/HNdj6jb r|5l^9#

H_~_djvF9F<HasH,BT5lkH"djvF,Tolk0K"QtNd j6jQ_5V*V8'/HNdj6j,r|5l^9#

DEALLOCATE 9F<HasHbN]$s?<O"ALLOCATE 9F<HasHGn. 5l??<2CH4NHX"r}?J1lPJj^;s#]$s?<&?<2CHNd j6jrr|9kH"?<2CH4N"k$OltHX"r}D>N]$s?<X"U 1u7O$jAKJj^9#

RsH dj6jQ_9Hl<8KX"7?]$s?<,>KJ$lgO"NULLIFY GO J/ DEALLOCATE 9F<HasHrHQ7F/@5$#

]$s?<Xt,dj6il?9Hl<8Ndj6jrr|7F/@5$#

STAT= XjRrXj;:"3N9F<HasHNBTfK(i<,/87?lg"W m0i`O*;7^9# STAT= XjRrXj7?lg"stat_variable KOJ<NMN 1 D,djvFil^9#

IBM H%

Stat M (i<uV

0 (i<J7 1 dj6jr|rn_F$k79F`&k<AsK(i< 2 dj6jr|K5zJG<?&*V8'/H,Xj5l? 3 1 H 2 N>}N(i<,/87?

IBM H% N*j

allocate_object O"18 DEALLOCATE 9F<HasHbNLN allocate_object NM" -&"dj6ju7"^?OX"U1u7KM8;:"^?"18 DEALLOCATE 9 F<HasHbN stat_variable NMKbM87^;s#

DEALLOCATE

332 XL Fortran for AIX: is2<8&jU!ls9 stat_variable O"18 DEALLOCATE 9F<HasHbGdj6jrr|9k3HOG -^;s#^?"18 DEALLOCATE 9F<HasHbN allocate_object NM"- &"dj6ju7"^?OX"U1u7KM87^;s# c INTEGER, ALLOCATABLE :: A(:,:) INTEGER X,Y . . ALLOCATE (A(X,Y)) . . DEALLOCATE (A,STAT=I) END X"ps

v 290 Z<8NXALLOCATEY v 289 Z<8NXALLOCATABLEY v 77 Z<8NXdj6ju7Y v 167 Z<8NX]$s?<X"U1Y v 90 Z<8NXx(V-Au[sY v 203 Z<8NX>z-tH7Fdj6jD=J*V8'/HY v 51 Z<8NXdj6jD=3s]<MsHY

I8? (TYPE) \* I8? (TYPE) 9F<HasHOI8?jANGiN9F<HasHG9# =8

access_spec

PRIVATE ^?O PUBLIC G9#

type_name

I8?N>0G9# ,' access_spec O"I8?jA,b8e<kNEMt,K"kH-K@1XjG-^9#

� TYPE type_name :: , access_spec �

DEALLOCATE

h 10 O 9F<HasH*hS0- 333 type_name O"BYTE J0NINH_~_?$W"^?>N"/;9D=I8?H18 >0K9k3HOG-^;s#

I8? (TYPE) 9F<HasHGiYkrXj9kH"=NiYkOI8?jAN-z OO1LK07^9#

P~9k END TYPE 9F<HasHG>0rXj9klg"=N>0O type_name H 18GJ1lPJj^;s# c MODULE ABC

TYPE, PRIVATE :: SYSTEM ! Derived type SYSTEM can only be accessed SEQUENCE ! within module ABC REAL :: PRIMARY REAL :: SECONDARY CHARACTER(20), DIMENSION(5) :: STAFF END TYPE END MODULE

X"ps

v 41 Z<8NXI8?Y v 356 Z<8NXEND TYPEY v 467 Z<8NXSEQUENCEY v 438 Z<8NXPRIVATEY

DIMENSION \* DIMENSION 0-O[sN>0H!5rXj7^9# =8

,' Fortran 95 GO"[sN!5O 7 ^GXj9k3H,G-^9#

� DIMENSION array_declarator_list :: �

I8? (TYPE)

334 XL Fortran for AIX: is2<8&jU!ls9

IBM H%

XL Fortran GO"[sN!5O 20 ^GXj9k3H,G-^9#

IBM H% N*j

1 DN-zOO1LbGO"1 DN[s>KD$F 1 s7+!5XjrBTG-^; s#

DIMENSION 0-H_9-N"k0-

v ALLOCATABLE v AUTOMATIC v INTENT v OPTIONAL v PARAMETER v POINTER v PRIVATE v PROTECTED v PUBLIC v SAVE v STATIC v TARGET v VOLATILE

c CALL SUB(5,6) CONTAINS SUBROUTINE SUB(I,M)

DIMENSION LIST1(I,M) ! automatic array INTEGER, ALLOCATABLE, DIMENSION(:,:) :: A ! deferred-shape array . . END SUBROUTINE END X"ps

v 83 Z<8NXh 4 O [sN50Y v 493 Z<8NXVIRTUALY

DO \* DO 9F<HasHO"=l+HH"Xj5l?*<9F<HasH^GNVK"k9 F<HasH (=N*<9F<HasHb^`) NBTr)f7^9#3liN9F< HasH9YF, DO =$Nr=.7^9#

DIMENSION

h 10 O 9F<HasH*hS0- 335

|

=8

DO_construct_name

DO =$Nr1L9k>0G9#

stmt_label

1lN-zOO1LbN DO 9F<HasHNeKXj5lF$kBTD=9 F<HasHNiYkG9#3N9F<HasHO"DO =$NN*ojr( 7^9#

var_name

0t?$W^?OBt?$WN9+i<Qt>G"DO QtHFPl^9#

a_expr1"a_expr2"*hS a_expr3

3liO"0t?$W^?OBt?$WN9+i<0G9# ,' DO 9F<HasHG DO_construct_name rXj9klg"18 DO_construct_name ,Xj5lF$k END DO G=N=$Nr*;5;^9#UK"DO 9F<HasH eK DO_construct_name rXj;:K" END DO G DO =$Nr*;5;klg O" END DO 9F<HasHK DO_construct_name rXj7FOJj^;s#

DO 9F<HasHG9F<HasH&iYkrXj7?lgO"189F<Has H&iYkNU$?9F<HasHG DO =$Nr*;5;J1lPJj^;s#iY kU- DO 9F<HasHr18iYk,U$F$k END DO 9F<HasHG* ;5;k3HOG-^9,"iYkJ7 END DO 9F<HasHG*;5;k3HO G-^;s# DO 9F<HasHKiYkrXj7J$lgO"END DO 9F<Ha sHG DO =$Nr*;5;J1lPJj^;s#

)f8a (var_name GO^k8a) rXj7J$H"=N9F<HasHO5B DO KJj^9#k<WO (?H(P EXIT 9F<HasHJIKhCF) fG5lk^ G"$D^GbBTr+jV7^9# c INTEGER :: SUM=0 OUTER: DO

INNER: DO M=1,10

READ (5,*) J IF (J.LE.I) THEN

� DO_construct_name: DO stmt_label �

� var_name = a_expr1, a_expr2 , , a_expr3 �

DO

336 XL Fortran for AIX: is2<8&jU!ls9

PRINT *, ,VALUE MUST BE GREATER THAN ,, I CYCLE INNER END IF SUM=SUM+J IF (SUM.GT.500) EXIT OUTER IF (SUM.GT.100) EXIT INNER END DO INNER SUM=SUM+I I=I+10 END DO OUTER PRINT *, ,SUM =,,SUM END X"ps

v 152 Z<8NXDO =$NY v END DO 9F<HasHN\YKD$FO" 351 Z<8NXEND (=$N)Y v 365 Z<8NXEXITY v 325 Z<8NXCYCLEY v 519 Z<8NXINDEPENDENTY v 511 Z<8NXASSERTY v 513 Z<8NXCNCALLY v 525 Z<8NXPERMUTATIONY v 718 Z<8NXPARALLEL DO / END PARALLEL DOY

DO WHILE \* DO WHILE 9F<HasHO"DO WHILE =$NNGiN9F<HasHG"j"X j5l?*<9F<HasH^GNVK"k (*<9F<HasHb^`) N9F<H asHNVmC/r"3N9F<HasHKXj5lF$k@}0,?G"j31kB j"+jV7BT7^9# =8

DO_construct_name

DO WHILE =$Nr1L9k>0G9#

stmt_label

1lN-zOO1LbN DO WHILE 9F<HasHNeKXj5lF$kB TD=9F<HasHNiYkG9#3lO DO WHILE =$NN*ojr( 7^9#

� DO

DO_construct_name: stmt_label ,

WHILE( logical_expr ) �

DO

h 10 O 9F<HasH*hS0- 337 logical_expr

9+i<@}0G9# ,' DO WHILE 9F<HasHG DO_construct_name rXj9klg"18 DO_construct_name ,Xj5lF$k END DO G=N=$Nr*;5;^9#UK" DO WHILE 9F<HasHeK DO_construct_name rXj;:K"END DO G DO WHILE =$Nr*;5;klgO"END DO 9F<HasHK DO_construct_name rXj7FOJj^;s#

DO WHILE 9F<HasHKiYkrXj9klg"18iYkNU$?9F<Ha sHG DO WHILE =$Nr*;5;J1lPJj^;s#iYkU- DO WHILE 9 F<HasHr18iYk,U$F$k END DO 9F<HasHG*;5;k3HO G-^9,"iYkJ7 END DO 9F<HasHG*;5;k3HOG-^;s# DO WHILE 9F<HasHKiYkrXj7J$lgO"END DO 9F<HasHG DO WHILE =$Nr*;5;J1lPJj^;s# c MYDO: DO 10 WHILE (I .LE. 5) ! MYDO is the construct name

SUM = SUM + INC I = I + 1 10 END DO MYDO END SUBROUTINE EXAMPLE2

REAL X(10) LOGICAL FLAG1 DATA FLAG1 /.TRUE./ DO 20 WHILE (I .LE. 10)

X(I) = A I = I + 1 20 IF (.NOT. FLAG1) STOP

END SUBROUTINE EXAMPLE2

X"ps

v 157 Z<8NXDO WHILE =$NY v END DO 9F<HasHN\YKD$FO" 351 Z<8NXEND (=$N)Y v 365 Z<8NXEXITY v 325 Z<8NXCYCLEY

DO WHILE

338 XL Fortran for AIX: is2<8&jU!ls9

DOUBLE COMPLEX

IBM H% \* DOUBLE COMPLEX ?$Wk@9F<HasHO\:Y#Gt?$WN*V8'/H HXtN95H0-rXj7^9#*V8'/HKOi|MrdjvFk3H,G-^ 9# =8

=l>lNU#O!NH*jG9#

attr_spec ALLOCATABLE AUTOMATIC DIMENSION (array_spec) EXTERNAL INTENT (intent_spec) INTRINSIC OPTIONAL PARAMETER POINTER PRIVATE PUBLIC SAVE STATIC TARGET VOLATILE

attr_spec CjN0-N,'KD$FO"=N0-H18>0r}D9F<Ha sHr2H7F/@5$#

intent_spec IN"OUT"^?O INOUT N$:l+G9#

:: @Vk&3ms&;Ql<?<G9##tN0-rXj9kH-"^ ?O = initialization_expr "k$O => NULL() rHQ9kH-K, WKJj^9#

array_spec !5-&Nj9HG9#

� DOUBLECOMPLEX:: entity_decl_list , attr_spec_list :: �

DOUBLE COMPLEX (IBM H%)

h 10 O 9F<HasH*hS0- 339 entity_decl

a *V8'/H>^?OXt>G9# array_spec rX t>KXj9k3HOG-^;s#

initial_value >0N>0KhCFXj5lk(sF#F#<Ki |Mr?(^9#

initialization_expr i|=0rHQ7F">0N>0KhCFXj5l k(sF#F#<Ki|Mr?(^9#

=> NULL() ]$s?<&*V8'/HKi|Mr?(^9# ,' I8?NjAKD$F"J<N3H,:v7^9# v => ,3s]<MsHNi|=G=lklg" POINTER 0-r attr_spec_list KX

j7J1lPJj^;s# v = ,3s]<MsHNi|=G=lklg" POINTER 0-r attr_spec_list KXj

G-^;s# v 3sQ$i<O"?$Wk@N-zOO1LbK"k initialization_expr r>A7^ 9# QtK => rXj9klg"*V8'/HK POINTER 0-rXj7J1lPJj^ ;s# QtK initialization_expr rXj9klg"*V8'/HK POINTER 0-rXjG- ^;s#

?$Wk@9F<HasHfN(sF#F#<O"(sF#F#<KP7FXj5l? 0-N,'K>$^9#\YOP~9k0-9F<HasHr2H7F/@5$#

?$Wk@9F<HasHO"-zJE[N?$WN,'r*<P<i$I7^9#H _~_XtN?$WrN'9k?aK"?$Wk@9F<HasHrHQ9k3H,G -^9#?$Wk@9F<HasHNfKH_~_XtNmN>^?OCj>,HQ5 lF$Fb"=N>0OH_~_XtNC-r:&3HO"j^;s#

*V8'/H,>z-t"dj6jD=*V8'/H"]$s?<"XtkL"5>& LVmC/bN*V8'/H"0t]$s?<"0t>"H_~_>"^?O+0*V 8'/HG"klg"=N*V8'/Hr?$Wk@9F<HasHNfGi|=9k 3HOG-^;s# AUTOMATIC 0-r}CF$k*V8'/Hbi|=9k3HO

� a ( array_spec ) / initial_value_list / = initialization_expr => NULL()

�

DOUBLE COMPLEX (IBM H%)

340 XL Fortran for AIX: is2<8&jU!ls9

G-^;s#VmC/&G<?&Wm0i`1LbN>0U-&LVmC/K"kl g"^?Ob8e<kbN>0U-&LVmC/K"klg"*V8'/HOi|=9 k3H,G-^9#

Fortran 95 GO"]$s?<Oi|=9k3H,G-^9#]$s?<ri|=9kK O"=> NULL() rHQ9k}!7+"j^;s#

$s?<U'<9\N""k$O5VWm0i`NXjt,Kk@0,"klg" array_spec Nk@0rsjt0K9k3H,G-^9#3Nsjt0rHQ9kk@* V8'/HN&A">z-t^?O]$sF#s0hGJ$bNr+0*V8'/H H $$^9#

1 DN0-r 1 DN?$Wk@9F<HasHNfG+jV93HOG-^;s#^ ?"1 DN-zOO1LbG(sF#F#<K180-r@(*K#ts?(k3Hb G-^;s#

9F<HasH, PARAMETER 0-r}DH-O"initialization_expr rXj9k,W ,"j^9#k@9k(sF#F#<,QtG" initialization_expr ^?O NULL() r Xj7?lg"QtOGiKjA5l^9#k@9k(sF#F#<,I8?N3s] <MsHG" initialization_expr ^?O NULL() rXj7?lgO"I8?KOGU) kHNi|=,"j^9# a O"H_~_djvFN,'K>CF" initialization_expr KhCFh^kMKhjjA5l^9#(sF#F#<,[sG"klgO"18-z OO1LbN?$Wk@9F<HasH+0NEM9F<HasHG"=N[sNAu rXj9k,W,"j^9#Qt^?OQt5V*V8'/Hr#tsi|=9k3H OG-^;s# a ,QtG" initialization_expr + => NULL() ,"klg">0U- &LVmC/NfN*V8'/HJ0O"a ,]IQ_*V8'/HG"k3HrU# 7^9#*V8'/HNi|=O*V8'/HNp\*J9Hl<8&/i9KFAr ?(klgb"j^9#

entity_decl NfGXj5lF$k array_spec O DIMENSION 0-NfN array_spec h jb%h7^9#

POINTER 0-r}?J$[sXtNkLO"@(*Au[sNEMr}DbNGJ1 lPJj^;s#

k@5l?(sF#F#<,XtNlg""/;9D=J@($s?<U'<9r}D 3HOG-^;s#H_~_XtNlgO"3NBjGO"j^;s#

v0KjtN>0H7FjA5lF$k T ^?O F ,?$Wk@9F<HasHK" klg"=lOJ,5l?@}jtGOJ/>0U-jtN>0KJj^9#

DOUBLE COMPLEX (IBM H%)

h 10 O 9F<HasH*hS0- 341 c SUBROUTINE SUB

DOUBLE COMPLEX, STATIC, DIMENSION(1) :: B END SUBROUTINE

X"ps

v 33 Z<8NX#GtY v 110 Z<8NXi|=0Y v E[N~O,'N\YKD$FO" 69 Z<8NX?$WNha}Y v 85 Z<8NX[sk@RY v 29 Z<8NX+0*V8'/HY v 78 Z<8NXQtN9Hl<8&/i9Y v i|MN\YKD$FO" 327 Z<8NXDATAY

IBM H% N*j

DOUBLE PRECISION \* DOUBLE PRECISION ?$Wk@9F<HasHO\:Y?$WN*V8'/HHX tN95H0-rXj7^9#*V8'/HKOi|MrdjvFk3H,G-^9# =8

=l>lNU#O!NH*jG9#

� DOUBLEPRECISION :: entity_decl_list , attr_spec_list :: �

DOUBLE COMPLEX (IBM H%)

342 XL Fortran for AIX: is2<8&jU!ls9 attr_spec ALLOCATABLE AUTOMATIC DIMENSION (array_spec) EXTERNAL INTENT (intent_spec) INTRINSIC OPTIONAL PARAMETER POINTER PRIVATE PUBLIC SAVE STATIC TARGET VOLATILE

attr_spec

CjN0-N,'KD$FO"=N0-H18>0r}D9F<HasHr2 H7F/@5$#

intent_spec

IN"OUT"^?O INOUT N$:l+G9#

:: @Vk&3ms&;Ql<?<G9##tN0-rXj9kH-"^?O =

initialization_expr "k$O => NULL() rHQ9kH-K ,WKJj^9#

array_spec

!5-&Nj9HG9#

entity_decl � a ( array_spec ) (1) / initial_value_list / = initialization_expr (2) => NULL()

�

m: 1 IBM H%

2 Fortran 95

DOUBLE PRECISION

h 10 O 9F<HasH*hS0- 343 a *V8'/H>^?OXt>G9# array_spec rXt>KXj9k3

HOG-^;s#

IBM H%

initial_value

>0N>0KhCFXj5lk(sF#F#<Ki|Mr?(^9#

IBM H% N*j

initialization_expr

i|=0rHQ7F">0N>0KhCFXj5lk(sF#F#< Ki|Mr?(^9#

Fortran 95

=> NULL()

]$s?<&*V8'/HKi|Mr?(^9#

Fortran 95 N*j

,' Fortran 95

I8?NjAKD$F"J<N3H,:v7^9# v => ,3s]<MsHNi|=G=lklg" POINTER 0-r attr_spec_list KX

j7J1lPJj^;s# v = ,3s]<MsHNi|=G=lklg" POINTER 0-r attr_spec_list KXj

G-^;s# v 3sQ$i<O"?$Wk@N-zOO1LbK"k initialization_expr r>A7^ 9# QtK => rXj9klg"*V8'/HK POINTER 0-rXj7J1lPJj^ ;s# Fortran 95 N*j

QtK initialization_expr rXj9klg"*V8'/HK POINTER 0-rXjG- ^;s#

?$Wk@9F<HasHfN(sF#F#<O"(sF#F#<KP7FXj5l? 0-N,'K>$^9#\YOP~9k0-9F<HasHr2H7F/@5$#

DOUBLE PRECISION

344 XL Fortran for AIX: is2<8&jU!ls9

?$Wk@9F<HasHO"-zJE[N?$WN,'r*<P<i$I7^9#H _~_XtN?$WrN'9k?aK"?$Wk@9F<HasHrHQ9k3H,G -^9#?$Wk@9F<HasHNfKH_~_XtNmN>^?OCj>,HQ5 lF$Fb"=N>0OH_~_XtNC-r:&3HO"j^;s#

*V8'/H,>z-t"dj6jD=*V8'/H"]$s?<"XtkL"5>& LVmC/bN*V8'/H"0t]$s?<"0t>"H_~_>"^?O+0*V 8'/HG"klg"=N*V8'/Hr?$Wk@9F<HasHNfGi|=9k 3HOG-^;s# AUTOMATIC 0-r}CF$k*V8'/Hbi|=9k3HO G-^;s#*V8'/H,VmC/&G<?&Wm0i`1LbN>0U-&LVm C/K"klg" ^?Ob8e<kbN>0U-&LVmC/K"klg"

=N*V8'/Hri|=9k3H,G-^9# Fortran 95

Fortran 95 GO"]$s?<Oi|=9k3H,G-^9#]$s?<ri|=9kK O"=> NULL() rHQ9k}!7+"j^;s#

Fortran 95 N*j

$s?<U'<9\N""k$O5VWm0i`NXjt,Kk@0,"klg" array_spec Nk@0rsjt0K9k3H,G-^9#3Nsjt0rHQ9kk@* V8'/HN&A">z-t^?O]$sF#s0hGJ$bNr+0*V8'/H H $$^9#

1 DN0-r 1 DN?$Wk@9F<HasHNfG+jV93HOG-^;s#^ ?"1 DN-zOO1LbG(sF#F#<K180-r@(*K#ts?(k3Hb G-^;s#

Fortran 95

9F<HasH, PARAMETER 0-r}DH-O"initialization_expr rXj9k,W ,"j^9#k@9k(sF#F#<,QtG"initialization_expr ^?O NULL() rX j7?lg"QtOGiKjA5l^9#k@9k(sF#F#<,I8?N3s]< MsHG" initialization_expr ^?O NULL() rXj7?lgO"I8?KOGU)k HNi|=,"j^9#a O"H_~_djvFN,'K>CF" initialization_expr K hCFh^kMKhjjA5l^9#(sF#F#<,[sG"klgO"18-zO O1LbN?$Wk@9F<HasH+0NEM9F<HasHG"=N[sNAur Xj9k,W,"j^9#Qt^?OQt5V*V8'/Hr#tsi|=9k3HO G-^;s# a ,QtG" initialization_expr + => NULL() ,"klg">0U-& LVmC/NfN*V8'/HJ0O"a ,]IQ_*V8'/HG"k3HrU#7 ^9#*V8'/HNi|=O*V8'/HNp\*J9Hl<8&/i9KFAr?

DOUBLE PRECISION

h 10 O 9F<HasH*hS0- 345

(klgb"j^9#

Fortran 95 N*j

entity_decl NfGXj5lF$k array_spec O DIMENSION 0-NfN array_spec h jb%h7^9#

POINTER 0-r}?J$[sXtNkLO"@(*Au[sNEMr}DbNGJ1 lPJj^;s#

k@5l?(sF#F#<,XtNlg""/;9D=J@($s?<U'<9r}D 3HOG-^;s#H_~_XtNlgO"3NBjGO"j^;s#

IBM H%

v0KjtN>0H7FjA5lF$k T ^?O F ,?$Wk@9F<HasHK" klg"=lOJ,5l?@}jtGOJ/>0U-jtN>0KJj^9#

IBM H% N*j

c DOUBLE PRECISION, POINTER :: PTR DOUBLE PRECISION, TARGET :: TAR

X"ps

v 31 Z<8NXBtY v 110 Z<8NXi|=0Y v E[N~O,'N\YKD$FO" 69 Z<8NX?$WNha}Y v 85 Z<8NX[sk@RY v 29 Z<8NX+0*V8'/HY v 78 Z<8NXQtN9Hl<8&/i9Y v i|MN\YKD$FO" 327 Z<8NXDATAY

ELSE \* ELSE 9F<HasHO IF =$NbN*W7gsN ELSE VmC/NGiN9F< HasHG9# =8

DOUBLE PRECISION

346 XL Fortran for AIX: is2<8&jU!ls9

IF_construct_name

IF =$Nr1L9k>0G9# =8 IF =$NbG0K8_9k9YFN@}0,6Nlg")fO ELSE K,t7^9# ELSE VmC/N9F<HasH&VmC/,BT5l"IF =$N,0;7^9#

IF_construct_name rXj7?lg"=N>0OVmC/ IF 9F<HasHKXj7? >0H18GJ1lPJj^;s# c IF (A.GT.0) THEN

B = B-A ELSE ! the next statement is executed if a<=0

B = B+A END IF

X"ps

v 147 Z<8NXIF =$NY v END IF 9F<HasHN\YKD$FO" 351 Z<8NXEND (=$N)Y v XELSE IFY

ELSE IF \* ELSE IF 9F<HasHO IF =$NbN*W7gsN ELSE IF VmC/NGiN9 F<HasHG9# =8

IF_construct_name

IF =$Nr1L9k>0G9#

� ELSE IF_construct_name �

� ELSEIF ( scalar_logical_expr ) THEN IF_construct_name �

ELSE

h 10 O 9F<HasH*hS0- 347

,' IF =$NbG0K"kIN@}0b?GOJ$lg" scalar_logical_expr ,W;5l^ 9# scalar_logical_expr ,?Nlg"=lK3/9F<HasH&VmC/,BT5 l"IF =$N,0;7^9#

IF_construct_name rXj7?lg"=N>0OVmC/ IF 9F<HasHKXj7? >0H18GJ1lPJj^;s# c IF (I.EQ.1) THEN

J=J-1 ELSE IF (I.EQ.2) THEN

J=J-2 ELSE IF (I.EQ.3) THEN

J=J-3 ELSE

J=J-4 END IF

X"ps

v 147 Z<8NXIF =$NY v END IF 9F<HasHN\YKD$FO" 351 Z<8NXEND (=$N)Y v 346 Z<8NXELSEY

ELSEWHERE \* ELSEWHERE 9F<HasHO WHERE =$NbN*W7gsN ELSEWHERE V mC/"^?O^9/5l? ELSEWHERE VmC/NGiN9F<HasHG9# =8

Fortran 95

� ELSEWHERE (1) (2) ( mask_expr ) where_construct_name �

m: 1 Fortran 95

2 Fortran 95

ELSE IF

348 XL Fortran for AIX: is2<8&jU!ls9 mask_expr @}[s0G9#

Fortran 95 N*j

Fortran 95

where_construct_name WHERE =$Nr1L9k>0G9#

Fortran 95 N*j

,' Fortran 95

^9/5l? ELSEWHERE 9F<HasHKO mask_expr ,^^l^9#^9/0 NraKD$FO" 133 Z<8NX^9/5l?[sdjvFNraY r2H7F/@ 5$# WHERE =$NbN=l>lN mask_expr O18AuGJ1lPJj^;s#

where_construct_name rXj9klg"=N>0O WHERE =$N9F<HasHKX j7?>0H18GJ1lPJj^;s#

Fortran 95 N*j

ELSEWHERE *hS^9/5l? ELSEWHERE 9F<HasHO",t?<2C H&9F<HasHK9k3HOG-^;s# c J<NcGO"1cJ^9/5l? ELSEWHERE 9F<HasHrHCF[sbNG <?rQ99kWm0i`r(7F$^9# INTEGER ARR1(3, 3), ARR2(3, 3), FLAG(3, 3)

ARR1 = RESHAPE((/(I, I=1, 9)/), (/3, 3 /)) ARR2 = RESHAPE((/(I, I=9, 1, -1 /), (/3, 3 /)) FLAG = -99

! Data in arrays ARR1, ARR2, and FLAG at this point: ! ! ARR1 = | 1 4 7 | ARR2 = | 9 6 3 | FLAG = | -99 -99 -99 | ! | 2 5 8 | | 8 5 2 | | -99 -99 -99 | ! | 3 6 9 | | 7 4 1 | | -99 -99 -99 |

WHERE (ARR1 > ARR2)

FLAG = 1 ELSEWHERE (ARR1 == ARR2)

FLAG = 0

ELSEWHERE

h 10 O 9F<HasH*hS0- 349

ELSEWHERE

FLAG = -1 END WHERE

! Data in arrays ARR1, ARR2, and FLAG at this point: ! ! ARR1 = | 1 4 7 | ARR2 = | 9 6 3 | FLAG = | -1 -1 1 | ! | 2 5 8 | | 8 5 2 | | -1 0 1 | ! | 3 6 9 | | 7 4 1 | | -1 1 1 |

X"ps

v 131 Z<8NXWHERE =$NY v 497 Z<8NXWHEREY v END WHERE 9F<HasHN\YKD$FO" 351 Z<8NXEND (=$N)Y

END \* END 9F<HasHO"Wm0i`1L^?OWm7<8c<N*;r(7^9# =8

,' END 9F<HasHO"Wm0i`1LbG#lN,\9F<HasHG9#

bt5VWm0i`^?Ob8e<k&5VWm0i`Nlg" FUNCTION ^?O SUBROUTINE -<o<Ir END 9F<HasHGXj9k,W,"j^9#VmC /&G<?&Wm0i`1L"0t5VWm0i`"a$sWm0i`"b8e<k* hS$s?<U'<9\NNlg"P~9k-<o<IO*W7gsHJj^9#

� END

BLOCKDATA BLOCK_DATA_name FUNCTION FUNCTION_name MODULE

MODULE_name PROGRAM

PROGRAM_name SUBROUTINE SUBROUTINE_name

�

ELSEWHERE

350 XL Fortran for AIX: is2<8&jU!ls9

*W7gsN PROGRAM 9F<HasHrHQ7"Wm0i`>, PROGRAM 9F <HasHGXj7?Wm0i`>HlW9klgKN_"=NWm0i`>r END PROGRAM 9F<HasHK^ak3H,G-^9#

VmC/&G<?>, BLOCK DATA 9F<HasHbG?(il" BLOCK DATA 9F<HasHKXj7?Wm0i`>HlW9klgKN_"=NVmC/&G<? >r END BLOCK DATA 9F<HasHK^ak3H,G-^9#

END MODULE"END FUNCTION"^?O END SUBROUTINE 9F<HasHK> 0rXj9klg"=N>0O=l>l MODULE"FUNCTION"^?O SUBROUTINE 9F<HasHKXj5lF$kbNH18GJ1lPJj^;s#

END"END FUNCTION"END PROGRAM"*hS END SUBROUTINE 9F<Ha sHO",tD=JBTD=9F<HasHG9#GjA0*hS Fortran 90 +3A0 Nq0GO"1 DNTG END 9F<HasHNeK>N9F<HasHr31k3H OG-^;s#GjA0Nq0GO"Wm0i`1LN END 9F<HasHrQ39 k3HOG-^;s#^?"+OT,Wm0i`1LN END 9F<HasHKJk9 F<HasHbQ3G-^;s#

a$sWm0i`N END 9F<HasHO"Wm0i`NBTr*;5;^9#Xt ^?O5Vk<AsN END KO" RETURN 9F<HasHH18!=,"j^9# $si$smar" END 9F<HasHH18TKXj9k3H,G-^9# END 9F<HasHNeNmaTO!NWm0i`1LK07^9# c PROGRAM TEST

CALL SUB() CONTAINS

SUBROUTINE SUB . . END SUBROUTINE ! Reference to subroutine name SUB is optional END PROGRAM TEST

X"ps 159 Z<8NXh 7 O Wm0i`1L*hSWm7<8c<Y

END (=$N) \* END DO"END IF"END SELECT"*hS END WHERE 9F<HasHO"=l> l DO (^?O DO WHILE)" IF"CASE"*hS WHERE =$Nr*;5;^9#

END

h 10 O 9F<HasH*hS0- 351

Fortran 95

END FORALL 9F<HasHO FORALL =$Nr*;5;^9#

Fortran 95 N*j

=8

DO_construct_name

DO ^?O DO WHILE =$Nr1L9k>0G9#

Fortran 95

FORALL_construct_name

FORALL =$Nr1L9k>0G9#

Fortran 95 N*j

IF_construct_name

IF =$Nr1L9k>0G9#

CASE_construct_name

CASE =$Nr1L9k>0G9#

Fortran 95

� ENDDO DO_construct_name (1) ENDFORALL FORALL_construct_name ENDIF

IF_construct_name ENDSELECT CASE_construct_name (2) ENDWHERE where_construct_name

�

m: 1 Fortran 95

2 Fortran 95

END (=$N)

352 XL Fortran for AIX: is2<8&jU!ls9 where_construct_name

WHERE =$Nr1L9k>0G9#

Fortran 95 N*j

,' END DO 9F<HasHKiYkrU1kH"iYkU-^?OiYkJ7N DO ^ ?O DO WHILE =$NN*<9F<HasHH7FHQ9k3H,G-^9# END DO 9F<HasH,*;5;k=$NOGbb&N DO ^?O DO WHILE =$N @1G9# DO ^?O DO WHILE 9F<HasH,9F<HasH&iYkrXj 7J$lg"DO ^?O DO WHILE =$NN*<9F<HasHO END DO 9F< HasHGJ1lPJj^;s#

DO (^?O DO WHILE)"IF"^?O CASE =$NNbt+i"=l>l END DO"END IF"^?O END SELECT 9F<HasHK,tG-^9# END IF 9F <HasHKO IF =$NN0t+ib,tG-^9#

Fortran 95

Fortran 95 GO" END IF 9F<HasHKO IF =$NN0t+iO,tG-^; s# Fortran 95 N*j

=$NNGiN9F<HasHK=$N>rXj7?lg"=$Nr*;5;k END 9F<HasHO18=$N>r}CF$J1lPJj^;s#=$NNGiN9F< HasHK=$N>rXj7?lg"=$Nr*;5;k END 9F<HasHO18 =$N>r}CF$J1lPJj^;s#

END WHERE 9F<HasHO,t?<2CH&9F<HasHKOJl^;s# c INTEGER X(100,100) DECR: DO WHILE (I.GT.0) . . IF (J.LT.K) THEN . . END IF ! Cannot reference a construct name I=I-1 END DO DECR ! Reference to construct name DECR mandatory END

END (=$N)

h 10 O 9F<HasH*hS0- 353

J<NcO"5zJ where_construct_name NHQr(7F$^9# BW: WHERE (A /= 0)

B = B + 1 END WHERE EW ! The where_construct_name on the END WHERE statement ! does not match the where_construct_name on the WHERE ! statement.

X"ps

v 147 Z<8NXh 6 O )f=$Y v 335 Z<8NXDOY v 367 Z<8NXFORALLY v 371 Z<8NXFORALL (=$N)Y v 387 Z<8NXIF (VmC/)Y v 465 Z<8NXSELECT CASEY v 497 Z<8NXWHEREY v 927 Z<8NXo|5l?!=Y

END INTERFACE \* END INTERFACE 9F<HasHOWm7<8c<&$s?<U'<9&VmC/r *;5;^9# =8

Fortran 95

generic_spec

� ENDINTERFACE (1) generic_spec �

m: 1 Fortran 95

� generic_name

OPERATOR( defined_operator ) ASSIGNMENT( = ) �

END (=$N)

354 XL Fortran for AIX: is2<8&jU!ls9

Fortran 95 N*j

Fortran 95

defined_operator

jA5l?1`i;R"jA5l? 2 Ji;R"^?OH%H_~_i;RG 9# Fortran 95 N*j

,' INTERFACE 9F<HasHKO=l>l"P~9k END INTERFACE 9F<Has H,,WG9#

Fortran 95

END INTERFACE 9F<HasHK generic_spec rXj9klg"=lO INTERFACE 9F<HasHbNP~9k generic_spec HlW7J1lPJj^;s#

Fortran 95 N*j

END INTERFACE 9F<HasHK generic_spec rXj7J$lg"generic_spec N "kJ7KX8J/"9YFN INTERFACE 9F<HasHHlW5;k3H,G- ^9# Fortran 95

END INTERFACE 9F<HasHbN generic_spec , generic_name G"klg"P ~9k INTERFACE 9F<HasHN generic_spec O"18 generic_name GJ1l PJj^;s#

END INTERFACE 9F<HasHbN generic_spec , OPERATOR(defined_operator) G"klg"P~9k INTERFACE 9F<HasHN generic_spec O"18 OPERATOR(defined_operator) GJ1lPJj^;s#

END INTERFACE 9F<HasHbN generic_spec , ASSIGNMENT(=) G"kl g"P~9k INTERFACE 9F<HasHN generic_spec O"18 ASSIGNMENT(=) GJ1lPJj^;s#

Fortran 95 N*j

END INTERFACE

h 10 O 9F<HasH*hS0- 355 c INTERFACE OPERATOR (.DETERMINANT.)

FUNCTION DETERMINANT (X)

INTENT(IN) X REAL X(50,50), DETERMINANT END FUNCTION END INTERFACE

Fortran 95 INTERFACE OPERATOR(.INVERSE.)

FUNCTION INVERSE(Y)

INTENT(IN) X REAL Y(50,50), INVERSE END FUNCTION END INTERFACE OPERATOR(.INVERSE.)

Fortran 95 N*j

X"ps

v 407 Z<8NXINTERFACEY v 170 Z<8NX$s?<U'<9N50Y

END TYPE \* END TYPE 9F<HasHO"I8?NjAN0;r(7^9# =8

,' type_name rXj7?lg"=N>0OP~9kI8? (TYPE) 9F<HasHbN type_name HlW7J1lPJj^;s#

END TYPE 9F<HasHKiYkrXj9kH"=NiYkOI8?jAN-zO O1LK07^9#

� ENDTYPE type_name �

END INTERFACE

356 XL Fortran for AIX: is2<8&jU!ls9 c TYPE A

INTEGER :: B REAL :: C END TYPE A

X"ps

v 41 Z<8NXI8?Y v 333 Z<8NXI8? (TYPE)Y

ENDFILE \* ENDFILE 9F<HasHO"g!"/;9QK\35l?0tU!$kN!Nl3< IH7FU!$kNGeNl3<Irq-~_^9#3Nl3<IOU!$kNGeN l3<IKJj^9#

9Hj<`&"/;9QK\35l?U!$kGO"ENDFILE 9F<HasHO"* <@r=_NU!$kLVK7^9#=_NLVhj0NU!$k-11LOq-~_ Q_G"kH+J5l"I_hk3H,G-^9#9Hj<`PO9F<HasHr3 1FHQ9k3HKhCF"5iKG<?rU!$kKq-~`3H,G-^9# =8

u 0tuV1LRG9# u NMO"9?j9/"^?O[lj9jtG"CFO

Jj^;s#

position_list

uVXjR ([UNIT=]u) r,: 1 D^sG$J1lPJiJ$j9HG9#3 Nj9HKO">N-zJFXjRr 1 D:D~lk3H,G-^9#

[UNIT=] u

uVXjRG9#u O0tuV1LRG"=NMO"9?j9/G"CFOJ j^;s#0tuV1LRO9+i<0t0 (1 A 2147483647 NMr}D) G=5lk0tU!$kr(7^9#*W7gsN8zG"k UNIT= rJ, 9klgO"u O position_list NGiN`\GJ1lPJj^;s#

IOSTAT= ios

I/O `nNu7r(9 I/O u7XjRG9# ios O"INTEGER(4) ?$WN9

� ENDFILE u ( position_list ) �

END TYPE

h 10 O 9F<HasH*hS0- 357

| | | | | | |

+i<Qt^?OGU)kHN0tG9# ENDFILE 9F<HasHNBT, 0;9kH"ios NMO!Nh&KjA5l^9# v (i<,/87J+C?lgO 0 v (i<,/87?lgO5NM

ERR= stmt_label

(i<,/87?lgK)f,\5lk"18-zOO1LbK"kBTD= 9F<HasHN9F<HasH&iYkrXj9k(i<XjRG9# ERR= XjRO"(i<&aC;<8r^)7^9# ,' IBM H%

uV,\35lF$J$lg"fort.n H$&>0NGU)kHNU!$kKP7Fg! "/;9rXj9kE[N OPEN 9F<HasH,BT5l^9#33G"n OhT <mr|n7? u NMG9#

g!"/;9QK\35l?U!$kKP7F ENDFILE 9F<HasHrBT7?e O"G<?>w~PO9F<HasH^?O ENDFILE 9F<HasHrBT9k0 K"BACKSPACE ^?O REWIND 9F<HasHrHQ7FU!$kNLVrXj 7>9,W,"j^9#

2 DN ENDFILE 9F<HasHr1lNU!$kKP7FBT7?lg"=liNV K REWIND ^?O BACKSPACE 9F<HasH,J1lP"2 V\N ENDFILE 9F<HasHO5k5l^9#

IBM H% N*j

ERR= H IOSTAT= XjR,_j5lF$kH-K(i<,!P5lkH"ERR= X jRKhCFXj5l?9F<HasHKP7F>w,Tol"5N0tM, ios Kd jvFil^9#

IBM H%

IOSTAT= b ERR= bXj7F$J$lgO"J<NH*jG9# v EgJ(i<,!P5lkHWm0i`Od_7^9# v s|D=(i<,!P5l" ERR_RECOVERY BT~*W7gs, YES K_j5

lF$kH"Wm0i`O!N9F<HasHNh}rQ37^9#*W7gs, NO K_j5lF$kH"Wm0i`Od_7^9#

IBM H% N*j

ENDFILE

358 XL Fortran for AIX: is2<8&jU!ls9

| | | | c ENDFILE 12 ENDFILE (IOSTAT=IOSS,UNIT=11)

X"ps

v 229 Z<8NXro*hS IOSTAT MY v 217 Z<8NXh 8 O I/O N50Y v Vf<6<:&,$IWNXBT~*W7gsN_jY

ENTRY \* Xt5VWm0i`^?O5Vk<As&5VWm0i`KO" SUBROUTINE ^? O FUNCTION 9F<HasHrp7F_j5lk 1 !(sHj<&]$sH,"j ^9# ENTRY 9F<HasHO0t5VWm0i`^?Ob8e<k&5VWm0i `NeX(sHj<&]$sHr_j7^9# =8

entry_name

Xt5VWm0i`^?O5Vk<As&5VWm0i`NfN(sHj<& ]$sHN>0G9# ,' ENTRY 9F<HasHr"a$sWm0i`" VmC/&G<?&Wm0i`1L" bt5VWm0i`"IF =$N"DO =$N" CASE =$N"I8?jA"^?O$ s?<U'<9&VmC/NfKXj9k3HOG-^;s#

IBM H%

ENTRY 9F<HasHO" CRITICAL"MASTER"PARALLEL"PARALLEL SECTIONS"SECTIONS"^?O SINGLE =$NbKXjG-^;s#

IBM H% N*j

� ENTRYentry_name � � ( ) dummy_argument_list RESULT( result_name ) �

ENDFILE

h 10 O 9F<HasH*hS0- 359

ENTRY 9F<HasHO"0t5VWm0i`^?Ob8e<k&5VWm0i`N FUNCTION ^?O SUBROUTINE 9F<HasH (*hS USE 9F<HasHNe) G"lP"I3KXj7Fb+^$^;s#?@7")f=$NbN9F<HasH& VmC/Nbt"I8?jANbt"$s?<U'<9&VmC/NbtKXj9k3 HOG-^;s#ENTRY 9F<HasHOsBTD=9F<HasHG"k?a"5 VWm0i`BTfN)fgxKOFAr?(^;s#

kLQtrXj7F$klg"=NMO result_name G9#Xj7F$J$lgO" entry_name KJj^9# ENTRY 9F<HasHNkLQtNC-, FUNCTION 9 F<HasHNkLQtNC-H18lg"=liNkLQtO"?H(>0,cCF $Fb"18Qtr1L7^9#=lJ0NlgO"kLQtO189Hl<8r&Q 7"9YF,H_~_ (s8z) ?$WNs]$s?<&9+i<KJj^9# result_name O"FUNCTION 9F<HasH^?OLN ENTRY 9F<HasHKP7 FXj5l?kLQtH18KG-^9#

kLQtr"COMMON"DATA"0t POINTER"^?O EQUIVALENCE 9F<H asHKXj9k3HOG-^;s#^?"PARAMETER"INTENT"OPTIONAL" SAVE"^?O VOLATILE 0-r}D3HbG-^;s#kLQt,dj6jD=J *V8'/H"[s"]$s?<GOJ/"+D8z?$WGbI8?GbJ$lgK N_"STATIC *hS AUTOMATIC 0-rXj9k3H,G-^9#

RESULT -<o<IrXj9klg"ENTRY 9F<HasHOXt5VWm0i`N fKV+J1lPJj^;s#^?"entry_name OXt5VWm0i`N-zOObN EM9F<HasHKV/3Hb"result_name r entry_name H18K9k3HbG- ^;s#

kLQtr?$Wk@9F<HasHGi|=9k3HOG-^;s#

0t5VWm0i`NfN(sHj<>O0m<Pk&(sF#F#<G9#b8e< k&5VWm0i`NfN(sHj<>O0m<Pk&(sF#F#<GO"j^; s#$s?<U'<9\NNfNWm7<8c<>H7F(sHj<>rHQ9klg K@1"(sHj<QN$s?<U'<9r$s?<U'<9&VmC/KV/3H, G-^9#

Xt5VWm0i`GO"entry_name OXtH7FFSP7Wm7<8c<+i2H5 lk0t^?Ob8e<kXtr(7^9#5Vk<As&5VWm0i`GO" entry_name O5Vk<AsJNG"FSP7Wm7<8c<+i5Vk<AsH7F2 H9k3H,G-^9#2H5lkH"ENTRY 9F<HasHK3/GiNBTD= 9F<HasH+iBT,+O5l^9#

Xt,(sHj<+iFSP5l?lg"Xt+iNPk0K"kLQtrjA7J1 lPJj^;s#

dummy_argument_list bN>0rJ<NljKXj9k3HOG-^;s#

ENTRY

360 XL Fortran for AIX: is2<8&jU!ls9 v ENTRY 9F<HasHN0K"kBTD=9F<HasHNf#?@7"=NBT

D=9F<HasHhj0K"k FUNCTION" SUBROUTINE"^?O ENTRY 9 F<HasHK=N>0,Xj5lF$klgr|-^9# v 9F<HasHXt9F<HasHN0Nf#?@7"=N>0,9F<HasHX

tN>z-tG"j"FUNCTION ^?O SUBROUTINE 9F<HasHKXj5l F$k+"^?O9F<HasHXt9F<HasHhj0K"k ENTRY 9F<H asHKXj5lF$klgr|-^9#

>z-tNgxQia<?<"tzQia<?<"?$W&Qia<?<"kind ?$ W&Qia<?<O"FUNCTION"SUBROUTINE"^?O>N ENTRY 9F<Has HNbNH[JCF$Fb+^$^;s#

*V8'/HN[s-&^?O8z9rXj9k?aKk@0NfG>z-trHQ9 klg"2H5lkWm7<8c<>N>z-tj9HbK>z-t,"j"=l,8 _9kH-KN_"Wm7<8c<2HfKBT5lk9F<HasHbN*V8'/ HrXj9k3H,G-^9# F" ENTRY 9F<HasH+Hr">\*K2H9k3H,G-kNO"5VWm0i `&9F<HasH, RECURSIVE rXj7" ENTRY 9F<HasH, RESULT rXj7F$klg@1G9#3Nh&K9kH"(sHj<&Wm7<8c<O"5 VWm0i`bK@($s?<U'<9r}A^9# RESULT 8aO"+,rV\* K2H9k(sHj<NlgO,W"j^;s#

Fortran 95

(lasH?5VWm0i`KO ENTRY 9F<HasHrXj9k3H,G-^9 ," ENTRY 9F<HasHK ELEMENTAL WlU#C/9rXj9k3HOG-^ ;s# ELEMENTAL WlU#C/9r SUBROUTINE ^?O FUNCTION 9F<H asHfKXj9kH" ENTRY 9F<HasHGjA5lkWm7<8c<O(la sH?KJj^9#

Fortran 95 N*j

entry_name ,8z?$WG"j"Xt,F"*Jlg"=N95K"9?j9/rXj 9k3HOG-^;s#

IBM H%

-qrecur 3sQ$i<&*W7gsrXj9kH"0tWm7<8c<rF"*KFS P93H,G-^9#7+7"Wm7<8c<, RECURSIVE ^?O RESULT -< o<IrXj9klg"XL Fortran O"3N*W7gsr5k7^9#

IBM H% N*j

ENTRY

h 10 O 9F<HasH*hS0- 361 c RECURSIVE FUNCTION FNC() RESULT (RES) . . ENTRY ENT () RESULT (RES) ! The result variable name can be ! the same as for the function . . END FUNCTION

X"ps

v 378 Z<8NXFUNCTIONY v 473 Z<8NXSUBROUTINEY v 209 Z<8NXF"Y v 195 Z<8NX>z-tY v Vf<6<:&,$IWNX-qrecur *W7gsY

EQUIVALENCE \* EQUIVALENCE 9F<HasHO 1 DN-zOO1LbG#tN*V8'/H,1l N9Hl<8r&Q9kh&KXj7^9# =8

equiv_object

Qt>"[s(lasH"^?O5V9Hjs0G9#IN:(z^?O5V 9Hjs00b"0ti|=0GJ1lPJj^;s# ,' equiv_object O"?<2CH"]$s?<">z-t"Xt>"]$sF#s0h"( sHj<>"kL>"=$N3s]<MsH">0U-jt"+0G<?&*V8'/ H"dj6jD=*V8'/H"G*3s]<MsHH7Fdj6jD=*V8'/H r^`I8?N*V8'/H"sgxI8?N*V8'/H"=$K]$s?<r^` gxI8?N*V8'/H"^?O3liN5V*V8'/HG"CFOJj^;s#

� � , EQUIVALENCE( equiv_object , equiv_object_list ) �

ENTRY

362 XL Fortran for AIX: is2<8&jU!ls9 lPNgLbGXj5l?9YFN`\O"O@,18G"k9Hl<81Lrjak ?a"=liN`\OX"U1il^9#3lryAX"U1HFS^9#yAX"U 1KhCF>N`\b1MKX"U1ilk3H,"j^9#

9Hl<8KX"7?-11LNGU)kHNi|=rXj9k3H,G-^9#?@ 7"GU)kHNi|=rs!9kGU)kHN*V8'/H^?O5V*V8'/H O"18?$WGJ1lPJj^;s#=N*V8'/H^?O5V*V8'/HO" 18?$W&Qia<?<GJ1lPJi:"-11LK18Mrs!7J1lPJj ^;s#

EQUIVALENCE 9F<HasHK[s(lasHrXj9klg"[sN!5NDt r6(F:(zNDtrXj9k3HOG-^;s#?!5[srXj9kNK1lN :(z n r}D[s(lasHrHQ9kH"[sN9Hl<8gxbN n (las H,Xj5l^9#=lJ0Nlg" XL Fortran O"&n7F$k:(zr[sNP ~9k!5N<BMGV-9(^9#:(z,J/5$:, 0 GJ$[sO"[sNG iN(lasHr2H7^9#

equiv_object ,I8?Nlg"=lOgxI8?GJ1lPJj^;s#

IBM H%

EQUIVALENCE 9F<HasHbG*V8'/HrHQG-klg"gxI8?N* V8'/HOgxI8?^?OH_~_G<??N=N>N*V8'/HH1yH+J 93H,G-^9#

XL Fortran GO"X"9k`\OH_~_?$WG"CFbgxI8?G"CFb+^ $^;s#`\NG<??,[JCF$Fb"EQUIVALENCE 9F<HasHKhC F?$WNQ9,/3k3HO"j^;s#

IBM H% N*j

X"9k`\N95,[JCF$Fb+^$^;s#

5$:, 0 G"k9YFN`\O"5$:, 0 GOJ$gxsNGiN8z9Hl< 81LH189Hl<8r&Q7^9#

EQUIVALENCE 9F<HasHrHCFb"2 DN[Jk&LVmC/N9Hl<8 gx,X"5;ilk3HO"j^;s#^?"1 DN9Hl<8gxbK1lN9H l<81L, 2 sJe=lkh&KXj9k3HOG-^;s# EQUIVALENCE 9 F<HasHO"=l+Hd"0K EQUIVALENCE 9F<HasHG_j5l?X" U1H7b7FO$1^;s#

EQUIVALENCE 9F<HasHrHQ7F"&LVmC/bKJ$>0H&LVmC /bN>0HNVG9Hl<8r&Q5;k3H,G-^9#

EQUIVALENCE

h 10 O 9F<HasH*hS0- 363

EQUIVALENCE 9F<HasHKhCFk@5l?*V8'/H, PROTECTED 0 -r}Dh&KXj7?lg"=N EQUIVALENCE 9F<HasHGXj5l?*V 8'/HO9YF PROTECTED 0-r}?J1lPJj^;s#

EQUIVALENCE 9F<HasHrHQ7F&LVmC/rH%G-^9,"H%t, OGeN(sHj<NeKICG-k@1G"GiN(sHj<N0KOICG-^; s#?H(P"EQUIVALENCE 9F<HasHrHQ7F"&LVmC/bNQtK X"5;h&H9kQt,[s(lasHNlg"=N[sN>N(lasHNE[N X"U1KhCF"&LVmC/Ng-5,H%9klg,"j^9# c DOUBLE PRECISION A(3) REAL B(5) EQUIVALENCE (A,B(3))

9Hl<81LNX"U1: | | | | | | | | | Array A: | A(1) | A(2) | A(3) | Array B: | B(1) | B(2) | B(3) | B(4) | B(5) |

!NcO"2 DN`\NX"U1NkL"LNX"U1,Tolk3Hr(7F$^ 9# AUTOMATIC A CHARACTER A*4,B*4,C(2)*3 EQUIVALENCE (A,C(1)),(B,C(2))

9Hl<81LNX"U1: | | | | | | | | Variable A: | A | Variable B: | B | Array C: | C(1) | C(2) |

XL Fortran O A H B N>}r C /i9KX"5;kNG"A H B O_$KX"7g &3HKJj^9#3liO9YF"+09Hl<8&/i9r}A^9#

INTEGER(4) G(2,-1:2,-3:2) REAL(4) H(3,1:3,2:3) EQUIVALENCE (G(2),H(1,1)) ! G(2) is G(2,-1,-3) ! H(1,1) is H(1,1,2)

X"ps

v 78 Z<8NXQtN9Hl<8&/i9Y v 70 Z<8NXQtNjAu7Y

EQUIVALENCE

364 XL Fortran for AIX: is2<8&jU!ls9

| | | EXIT \* EXIT 9F<HasHO" DO =$N^?O DO WHILE =$N,+jV7r9YF0 ;9k0K"=N=$NNBTr*;5;^9# =8

DO_construct_name

DO ^?O DO WHILE =$NN>0G9# ,' EXIT 9F<HasHO"DO =$N^?O DO WHILE =$NNfKV+l" DO_construct_name KhCFXj5l? DO ^?O DO WHILE =$NKj07^9# DO_construct_name ,Xj5lF$J$lgO"=N9F<HasHr>\q^9k DO ^?O DO WHILE =$NKj07^9# DO_construct_name rXj9kH-O" EXIT 9F<HasHO=N=$NNOObKJ1lPJj^;s#

EXIT 9F<HasHrBT9kH"EXIT 9F<HasH,09k DO ^?O DO WHILE =$NOs"/F#VKJj^9# EXIT 9F<HasH,>N DO ^?O DO WHILE =$NKM9H5lF$klg"=libs"/F#VKJj^9# DO QtOGeKjA7?Mr]}7^9# DO =$NO"=$N)f,J$lg"s"/ F#VKJk^G5)BK+jV7rBT7^9# EXIT 9F<HasHrHQ7F" =$Nrs"/F#VK9k3H,G-^9#

EXIT 9F<HasHKO"9F<HasH&iYkrU1k3H,G-^9#7+ 7"DO ^?O DO WHILE =$Nr*;5;kiYkU-9F<HasHH7FHQ 9k3HOG-^;s# c LOOP1: DO I = 1, 20

N = N + 1 10 IF (N > NMAX) EXIT LOOP1 ! EXIT from LOOP1

LOOP2: DO WHILE (K==1)

KMAX = KMAX - 1 20 IF (K > KMAX) EXIT ! EXIT from LOOP2 END DO LOOP2

� EXIT DO_construct_name �

EXIT

h 10 O 9F<HasH*hS0- 365

LOOP3: DO J = 1, 10

N = N + 1 30 IF (N > NMAX) EXIT LOOP1 ! EXIT from LOOP1 EXIT LOOP3 ! EXIT from LOOP3 END DO LOOP3

END DO LOOP1

X"ps

v 152 Z<8NXDO =$NY v 157 Z<8NXDO WHILE =$NY

EXTERNAL \* EXTERNAL 0-O">0r0tWm7<8c<">Wm7<8c<"VmC/&G< ?&Wm0i`1LH7FXj7^9# EXTERNAL 0-r}DWm7<8c<>OB z-tH7FHQG-^9# =8

name 0tWm7<8c<">Wm7<8c<"^?O BLOCK DATA Wm0i`

1LN>0G9# ,' 0tWm7<8c<>^?O>z-t>rBz-tH7FHQ9klgO"EXTERNAL 0-GXj9k+"^?O"=N-zOO1LbN$s?<U'<9&VmC/Gk@ 7J1lPJj^;s#?@7"=liN>}GXj9k3HOG-^;s#

1 DN-zOO1LbG EXTERNAL 0-r}?;FH_~_Wm7<8c<>rXj 9kH"=N>0Of<6<jAN0tWm7<8c<>KJj^9#7?,CF"= lH18>0NH_~_Wm7<8c<r"=N-zOO1L+iFSP93HOG- ^;s#

1 DN-zOO1LbGO"1 DN>0K EXTERNAL 0-O 1 s7+XjG-^; s# -zOO1LbN$s?<U'<9&VmC/GO"EXTERNAL 9F<HasHKX j7?>0r"CjNWm7<8c<>H7FXj9k3HOG-^;s#

� EXTERNAL name_list :: �

EXIT

366 XL Fortran for AIX: is2<8&jU!ls9

EXTERNAL 0-H_9-N"k0-

v OPTIONAL v PRIVATE v PUBLIC

c PROGRAM MAIN

EXTERNAL AAA CALL SUB(AAA) ! Procedure AAA is passed to SUB END SUBROUTINE SUB(ARG)

CALL ARG() ! This results in a call to AAA END SUBROUTINE

X"ps

v 205 Z<8NX>z-tH7FNWm7<8c<Y v 923 Z<8NXU? A. [Jk8`NVN_9-YN`\ 4

FORALL

Fortran 95 \* FORALL 9F<HasHO"5V*V8'/HN0k<WXNdjvF"CK[s(l asHXNdjvFrBT7^9# WHERE 9F<HasHHO[Jj"djvFO [slYkGOJ/"WGlYkGBT5l^9# FORALL 9F<HasHGO"] $s?<djvFbD=G9# =8

forall_header

� FORALLforall_header forall_assignment �

� ( forall_triplet_spec_list ) , scalar_mask_expr �

EXTERNAL

h 10 O 9F<HasH*hS0- 367 forall_triplet_spec

forall_assignment

assignment_statement ^?O pointer_assignment_statement NIAi+G9#

scalar_mask_expr

9+i<@}0G9#

subscript"stride

9+i<0t0G9# ,' forall_header N^9/0"*hS forall_assignment NfG2HG-kNO"chWm7 <8c<@1G9 (jAQ_`n^?OdjvFKhCF2H5lkbNr^`)#

index_name O"9+i<0tNQtGJ1lPJj^;s#^?"3lO9F<Has H&(sF#F#<G9#D^j"-zOO1LbN>N(sF#F#<KFAr?( ?j"FAru1?j7^;s#

forall_triplet_spec_list NfN subscript *hS stride KO"forall_triplet_spec_list NfN index_name XN2Hr^ak3HOG-^;s# forall_header NfN0N>AO" forall_header NfN>N0N>AKFAr?(FOJj^;s#

forall_triplet_spec ,!NH*jG"kH7^9#

index1 = s1:s2:s3

X8NGgMO"!Nh&K7F=L5l^9#

max = INT((s2-s1+s3)/s3)

9Hi$I (e-N s3) ,Xj5lJ$lg"M 1 ,[j5l^9#INX8Gb max v 0 Nlg" forall_assignment OBT5l^;s#J<Kcr(7^9#

index1 = 2:10:3 ! The index values are 2,5,8. max = INT((10-2+3)/3) = 3.

index2 = 6:2:-1 ! The index values are 6,5,4,3,2. index2 = 6:2 ! No index values.

^9/0,J,5lkH".TRUE. NM,[j5l^9#

"H_C/&*V8'/Hr#tsdjvFk3HOG-^;s#"H_C/GJ$* V8'/HXNdjvFO"9YFN5V*V8'/HXdjvFk+"^?O?<2 CHr9YFN5V*V8'/HHX"5;^9#

� index_name = subscript : subscript : subscript : stride �

FORALL (Fortran 95)

368 XL Fortran for AIX: is2<8&jU!ls9

FORALL 9F<HasHNra 1. =l>lN forall_triplet_spec KD$F"gxKX8J/"subscript 0*hS stride

0r>A7^9#D=J index_name MN9YFNH,"H_go;N8grA.7 ^9#?H(P"!Nh&J9F<HasHrM(^9# FORALL (I=1:3,J=4:5) A(I,J) = A(J,I)

I *hS J NH_go;N8gO!NH*jG9#

{(1,4),(1,5),(2,4),(2,5),(3,4),(3,5)}

-1 *hS -qnozerosize 3sQ$i<&*W7gsO"3N9FCWKFAr?( ^;s# 2. =l>lNH_go;KD$FgxKX8J/ scalar_mask_expr r>A7""/F

#VJH_go;N8g (scalar_mask_expr G .TRUE. H>A5l?bN) rnj^ 9#?H(P"(I+J.NE.6) ,e-N8gK,Q5l?lg""/F#VJH_go ;N8gO!Nh&KJj^9#

{(1,4),(2,5),(3,4),(3,5)} 3. assignment_statement Nlg"9YFN"/F#VJ index_name MNH_go;K

D$F"gxKX8J/"&}5$I expression bN9YFNM"*hS8}5$ I variable bN9YFN:(z"9Hi$I"*hS5V9Hjs0-&r>A7 ^9# pointer_assignment Nlg"9YFN"/F#VJ index_name MNH_go;KD $F"gxKX8J/"?,]$s?<djvFN?<2CHKJkN+r=L7" 9YFN:(z"9Hi$I"*hS5V9Hjs0-&r>A7^9#?<2CH ,]$s?<G"k+I&+K++ojJ/"?<2CHN=LKO"=NMN>A O^^l^;s# 4. assignment_statement Nlg"9YFN"/F#VJ index_name MNH_go;K

D$F"gxKX8J/"W;5l? expression NMr"P~9k variable (sF #F#<KdjvF^9# pointer_assignment Nlg"9YFN"/F#VJ index_name MNH_go;KD $F"gxKX8J/"9YFN?<2CHr"P~9k]$s?<&(sF#F# <KX"5;^9#

k<WNBs= FORALL 9F<HasH*hS FORALL =$NO"e~9F<HasHNBs=, D=HJkh&K_W5lF$^9# FORALL bGe~9F<HasHrBT9kl g"*V8'/HNdjvFO">N*V8'/HNdjvFKFAr?(^;s#! NcGO"kLrQ97J$G"gxKX8J/"A N(lasHXNdjvFrBT G-^9#

FORALL (I=1:3,J=1:3) A(I,J)=A(J,I)

FORALL (Fortran 95)

h 10 O 9F<HasH*hS0- 369

IBM H%

INDEPENDENT G#l/F#VrXj9kH" DO k<WNF?|^?O FORALL 9F<HasH"k$O FORALL =$NbGNF`nr"$UNgxG"Wm0i` N;^sF#/9KFAr?(:KBT9k3H,G-^9#FORALL 9F<HasH ^?O FORALL =$NbN`nO"J<Nh&KjA5l^9# v mask N>A v &&H8&NX8N>}^?OIAi+l}N>A v djvFN>A

7?,CF"J<Nk<W

INTEGER, DIMENSION(2000) :: A,B,C !IBM* INDEPENDENT

DO I = 1, 1999, 2

A(I) = A(I+1) END DO

O"U#eGOJ<N[sdjvFKyAG9#

INTEGER, DIMENSION(2000) :: A,B,C A(1:1999:2) = A(2:2000:2)

RsH CjN FORALL rBsh}9k3H,D=G"j"x@,"klgKO" FORALL N0K"INDEPENDENT G#l/F#VrXj7F/@5$# XL Fortran O" FORALL rBs=9k3H,-z+I&+r,:=LG-ko1G OJ$NG" INDEPENDENT G#l/F#VKhCF-zG"k3H,]Z5 l^9#

IBM H% N*j

c INTEGER A(1000,1000), B(200) I=17 FORALL (I=1:1000,J=1:1000,I.NE.J) A(I,J)=A(J,I) PRINT *, I ! The value 17 is printed because the I ! in the FORALL has statement scope.

FORALL (N=1:200:2) B(N)=B(N+1) END X"ps

v 127 Z<8NXH_~_djvFY v 142 Z<8NX]$s?<NdjvFY

FORALL (Fortran 95)

370 XL Fortran for AIX: is2<8&jU!ls9 v 139 Z<8NXFORALL =$NY v 519 Z<8NXINDEPENDENTY v 163 Z<8NX9F<HasH&(sF#F#<*hS=$N(sF#F#<Y

Fortran 95 N*j

FORALL (=$N)

Fortran 95 \* FORALL (=$N) 9F<HasHO" FORALL =$NNGiN9F<HasHG 9# =8

forall_header

forall_triplet_spec

scalar_mask_expr

9+i<@}0G9#

subscript"stride

>}Hb9+i<0t0G9# ,' forall_header N^9/0G2H5lkWm7<8c<O9YF"(jAQ_N`n^?O djvFKhCF2H5lkbNr^`) chGJ1lPJj^;s#

index_name O"9+i<0tNQtGJ1lPJj^;s# index_name N-zOO O"FORALL =$NN4NG9#

� FORALL

FORALL_construct_name: forall_header �

� ( forall_triplet_spec_list , scalar_mask_expr ) �

� index_name = subscript : subscript : stride �

FORALL (Fortran 95)

h 10 O 9F<HasH*hS0- 371 forall_triplet_spec_list NfN subscript *hS stride KO"forall_triplet_spec_list NfN index_name XN2Hr^ak3HOG-^;s# forall_header NfN0N>AO" forall_header NfN>N0N>AKFAr?(FOJj^;s#

forall_triplet_spec ,!NH*jG"kH7^9#

index1 = s1:s2:s3

X8NGgMO"!Nh&K7F=L5l^9#

max = INT((s2-s1+s3)/s3)

9Hi$I (e-N s3) ,Xj5lJ$lg"M 1 ,[j5l^9#INX8Gb max v 0 Nlg" forall_assignment OBT5l^;s#?H(P"!Nh&KJj^ 9# index1 = 2:10:3 ! The index values are 2,5,8. ! max = floor(((10-2)/3)+1) = 3.

index2 = 6:2:-1 ! The index values are 6,5,4,3,2. index2 = 6:2 ! No index values.

^9/0,J,5lkH".TRUE. NM,[j5l^9# c POSITIVE: FORALL (X=1:100,A(X)>0)

I(X)=I(X)+J(X) J(X)=J(X)-I(X+1) END FORALL POSITIVE

X"ps

v 351 Z<8NXEND (=$N)Y v 139 Z<8NXFORALL =$NY v 163 Z<8NX9F<HasH&(sF#F#<*hS=$N(sF#F#<Y

Fortran 95 N*j

FORMAT \* FORMAT 9F<HasHO I/O 9F<HasHKA0EMrs!7^9# =8

FORALL - =$N

372 XL Fortran for AIX: is2<8&jU!ls9 format_item

r 5dfN5N0jFikjtG"j"kind ?U-Qia<?<OXj

G-^;s#^?O"0tMXNW;rT&;Q0r+.gL (< H >) GOsGXj7^9#3lO+jV7EMHFPl^9# format_item_list ^?O data_edit_desc r+jV9strXj7^9# GU)kHO 1 G9#

data_edit_desc

G<?T8-RRG9#

control_edit_desc

)fT8-RRG9#

char_string_edit_desc

8z9Hjs0T8-RRG9#

G<?T8-RR

A0 HS Z<8 A Aw 8zMrT87^9# 244

Bw Bw.m

2 JMrT87^9# 245

Ew.d Ew.dEe Ew.dDe * Ew.dQe * Dw.d ENw.d ENw.dEe ESw.d ESw.dEe Qw.d *

XtU-Bt*hS#GtrT87^9# 247

� FORMAT( ) format_item_list �

� data_edit_desc r control_edit_desc

( format_item_list ) r char_string_edit_desc

�

FORMAT

h 10 O 9F<HasH*hS0- 373

A0 HS Z<8 Fw.d XtJ7NBt*hS#GtrT87^9# 251 Gw.d Gw.dEe Gw.dDe * Gw.dQe *

G<?N?$WKPOA0r,Q7"H_~_?$WN G<?&U#<kIrT8^9#^?"G<?N?$W ,BtNlg"G<?NdPMrT87^9# 253

Iw Iw.m

0trT87^9# 255

Lw @}MrT87^9# 256 Ow Ow.m

8 JMrT87^9# 257

Q * ~Ol3<IbKDCF$k8zN+&sHra7^ 9# * 259

Zw Zw.m

16 JMrT87^9# 260

m: * IBM H%

=l>lNU#O!NH*jG9#

w 9YFNVis/r^`"U#<kIN}rXj7^9#3lO5GJ1lP

Jj^;s# ?@7"POG"I"B"O"Z"*hS F T8-RR G3lK<mrXjG-k" Fortran 95 Oc0G9#

m u~9ketr(7^9#

d .t@J<NetrXj7^9#

e XtU#<kIbNetrXj7^9#

w"m"d"e O"J<Nh&K=93HbG-^9# v 5dfNjFik0t

IBM H%

v TyfgL (< H >) GO^lF$k9+i<0t0# \YKD$FO" 377 Z<8

NXQtA0_j0Yr2H7F/@5$#

IBM H% N*j

FORMAT

374 XL Fortran for AIX: is2<8&jU!ls9 w"m"d"^?O e KP7F kind Qia<?<rXj9k3HOG-^;s#

IBM H% m: Q G<?T8-RRKO 2 DN?$W,"j^9 (Qw.d *hS Q)#

H%:Y Q

Qw.d H$&=8+iJk Q T8-RRG9#

8z+&sH Q

Q H$&=8+iJk Q T8-RRG9#

IBM H% N*j

)fT8-RR

A0 HS Z<8 / r / =_Nl3<IKX9kG<?>wN*ojrXj7^ 9# 262

: I/O j9HbK3lJe`\,J$lgK"A0)fN *ojrXj7^9# 262

$ * POGl3<IN*ojr^)7^9#* 263 * BN tM~OU#<kIbNshTVis/r5k7^9# 264 BZ tM~OU#<kIbNshTVis/r<mH7Fr a7^9# 264

kP Bt*hS#Gt`\KP7F91<kxtrXj7^ 9# 266

S SS 5dfrq-~^J$h&KXj7^9# 267 SP 5dfrq-~`h&KXj7^9# 267 Tc !N8zN>wh^?O>w5Nl3<IbGNdPL VrXj7^9# 268

TLc !N8zN>wh^?O>w5Nl3<IbGNjPL V (l3<IbN=_NLVN8&NLV) rXj7^ 9# 268

TRc !N8zN>wh^?O>w5Nl3<IbGNjPL V (l3<IbN=_NLVN&&NLV) rXj7^ 9# 268

FORMAT

h 10 O 9F<HasH*hS0- 375

A0 HS Z<8 oX !N8zN>wh^?O>w5Nl3<IbGNjPL V (l3<IbN=_NLVN&&NLV) rXj7^ 9# 268

m: * IBM H%

=l>lNU#O!NH*jG9#

r +jV7XjRG9#3lO"5df+D5NjFik0jtG9#

k HQ9k91<kxtrXj7^9#3lO"*W7gsNdfU-jFik

0jtG9#

c l3<IbN8zLVrXj7^9#3lO"5df+D<mJ0NjFik

0jtG9#

o l3<IbNjP8zLVG9#3lO"5df+D<mJ0NjFik0j

tG9#

IBM H%

r"k"c"*hS o O"0tMKW;5lkTyfgL (< H >) GO^l?;Q0H 7Fb=93H,G-^9#

IBM H% N*j

r"k"c"o KP7F kind ?U-Qia<?<rXj9k3HOG-^;s#

8z9Hjs0T8-RR

A0 HS Z<8 nHstr 8z9Hjs0 (str) rPO7^9# 265 'str' �str�

8z9Hjs0 (str) rPO7^9# 263

n jFik&U#<kIbN8ztG9#3lO"5df+D5NjFik0j

tG9#Vis/O8zN+&sHK^^l^9# kind ?U-Qia<?< rXj9k3HOG-^;s# ,' jM0N READ"WRITE"^?O PRINT 9F<HasHbNA01LR,"9F<H asH&iYkG"k+""k$O9F<HasH&iYk,djvFil?QtG" klg"9F<HasH&iYkO FORMAT 9F<HasHr1L7^9#

FORMAT

376 XL Fortran for AIX: is2<8&jU!ls9

FORMAT 9F<HasHKO"9F<HasH&iYkrU1J1lPJj^;s# FORMAT 9F<HasHr" VmC/&G<?&Wm0i`1L"$s?<U'< 9&VmC/"b8e<kN-zOO"^?OI8?jAKXj9k3HOG-^; s# 3s^OT8-RRr,%7^9# P T8-RRH"=N>eK3/ F"E" EN" ES"D"G"^?O Q (H%:YH8z+&sHN>}) T8-RRHNVN3s^" *W7gsN+jV7Xj,J$lgN"9iC7eT8-RRN0N3s^"9iC 7eT8-RRNeN3s^"*hS3msT8-RRN0eN3s^OJ,G-^ 9# FORMAT EMr I/O 9F<HasHNfG8z0H7FXj9k3HbG-^9#

XL Fortran OA0EMNfGg8zH.8zr18bNH7Fhj7$^9#?@7" 8z9Hjs0T8-RRNlgO=NBjGO"j^;s#

8zA0EM jM0N READ"WRITE"^?O PRINT 9F<HasHbNA01LR (447Z<8) ,8z[s>^?O8z0Nlg"=N[s^?O0NM,8z[sEMG9#

A01LR,8z[s(lasH>Nlg"A0EMO"=N[s(lasHNfK0 4K~CF$J1lPJj^;s#A01LR,8z[s>Nlg"A0EMO"Gi N(lasH+ie3N(lasHK^?,CF$Fb+^$^;s#

A0EMN0KVis/,"CFb+^$^;s#A0EMN*;r(9&gLN!K 8zG<?rXj7Fb+^$^;s#=Nh&K7Fb"A0EMKO?NFAb" j^;s#

QtA0_j0:

IBM H%

T8-RR,0jtr,WH9kH-O"$DGb FORMAT 9F<HasHK0t0 rXj9k3H,G-^9#0t0O+.gL (< H >) GO^J/FOJj^;s# QtA0_j0N0&KdfrHQ9k3HOG-^;s# !K"HQD=JA0EM r(7^9#

WRITE(6,20) INT1 20 FORMAT(I<MAX(20,5)>)

WRITE(6,FMT=30) INT2, INT3 30 FORMAT(I<J+K>,I<2*M>)

0t0O"-zG"lPXtFSP7*hS>z-tXN2Hr^`IsJ Fortran 0 G"CFb+^$^;s#?@7"!N)s,"j^9# v 0r H T8-RRH;Q9k3HOG-^;s#

FORMAT

h 10 O 9F<HasH*hS0- 377 v 0KO0iU#C/X8Ni;Rr~lk3HOG-^;s#

READ"WRITE"^?O PRINT 9F<HasHNBTfK I/O `\rh}9k?S K"0NMOFW;5l^9#

IBM H% N*j

c CHARACTER*32 CHARVAR CHARVAR="(,integer: ,,I2,, binary: ,,B8)" ! Character format M = 56 ! specification J = 1 ! OUTPUT: X = 2355.95843 ! WRITE (6,770) M,X ! 56 2355.96 WRITE (6,CHARVAR) M,M ! integer: 56 ! binary: 00111000 WRITE (6,880) J,M ! 1 ! 56 770 FORMAT(I3, 2F10.2) 880 FORMAT(I<J+1>) END X"ps

v 239 Z<8NXh 9 O I/O NA0_jY v 436 Z<8NXPRINTY v 445 Z<8NXREADY v 500 Z<8NXWRITEY

FUNCTION \* FUNCTION 9F<HasHO"Xt5VWm0i`NGiN9F<HasHG9# =8

FORMAT

378 XL Fortran for AIX: is2<8&jU!ls9 prefix !N&AN 1 DG9# type_spec RECURSIVE

PURE ELEMENTAL

type_spec

XtkLN?$WH?U-Qia<?<rXj7^9# type_spec N\YKD $FO" 481 Z<8NX?$Wk@Yr2H7F/@5$#

name Xt5VWm0i`N>0G9#

IBM H%

len dfJ70tjFik"^?OgLGOs@9+i<0ti|=0N$:l+

G9#3NMOXtNkLQtN95rXj7^9# FUNCTION 9F<Ha sHG?$WrXj7?lgN_"3NMrXjG-^9# ?$WO DOUBLE PRECISION"DOUBLE COMPLEX"BYTE ^?OI8?G"CF OJj^;s#

IBM H% N*j

,' Gg 1 DN prefix rXjG-^9#

XtkLN?$WH?U-Qia<?<O type_spec GbXt5VWm0i`Nk@t ,GkLQtrk@9k3HKhCFbXjG-^9#?@7">QN}!r1~KH Q9k3HOG-^;s#Xj7J$lgO"E[N~O,',,Q5l^9#95X jRO type_spec H len N>}GOXjG-^;s#

� � prefix

FUNCTIONname (1) (2) * len �

� ( )

dummy_argument_list RESULT( result_name ) �

m: 1 IBM H%

2 IBM H%

FUNCTION

h 10 O 9F<HasH*hS0- 379

| | |

RESULT rXj9kH"result_name OXtkLQtKJj^9# name O"5VWm 0i`bNINEM9F<HasHK*$Fbk@9k3HOG-^;s,"2H9k 3HOG-^9# result_name r name H18K9k3HOG-^;s# RESULT r Xj7J$H"name OXtkLQtKJj^9#

kLQt,[s^?O]$s?<Nlg"DIMENSION ^?O POINTER 0-O=l >lXt\NGXj7J1lPJj^;s#

XtkL,]$s?<Nlg"kLQtNAuKhCFXt,a9MNAurhj7^ 9#kLQt,]$s?<Nlg"XtO?<2CHr]$s?<HX"5;k+"" k$O]$s?<NX"U1u7rsX"H7FjA7J1lPJj^;s#

kLQt,]$s?<GJ$lg"XtO=NMrjA7J1lPJj^;s#

0tXt>,I8?G"j"?$W,HQX"U1^?O[9HX"U1GJ$lg" =NI8?OgxI8?GJ1lPJj^;s#

XtkLQtrQtA0_j0NfKV$FO$1^;s#^?"XtkLQtO" COMMON"DATA"0t POINTER"^?O EQUIVALENCE 9F<HasHGXj 9k3Hb" PARAMETER"INTENT"OPTIONAL"^?O SAVE 0-r}D3Hb G-^;s#kLQt,dj6jD=J*V8'/H"[s"^?O]$s?<GOJ /"+D8z?$WGbI8?GbJ$lgKN_"STATIC *hS AUTOMATIC 0 -rXj9k3H,G-^9#

XtkLQtO~j}Wm7<8c<NkLQtHX"r}A^9#3N3Hr~j} X"U1H$$^9#3liNkLQtN&AN 1 DrjA9kH"X"7F$kQt N&A"18?$WN9YFNQt,jA5l"IN(sHj<&]$sH+i~C? +KX8J/XtNMKJj^9#

Xt5VWm0i`K~j}Wm7<8c<,^^l"?$W,8z?$WGbI8? GbJ/"kLQt, POINTER 0-r}D+"^?O9+i<GOJ$lg"kLQ tO18?$WG"k,WO"j^;s#5VWm0i`NfG RETURN ^?O END 9F<HasHrBT9kH-K"XtN2HQK>0,HQ5lkQtOjA Q_uVKJCF$J1lPJj^;s#X"7?QtG?$W,[JkbNO"Xt N2HfKjAQ_uVK9k3HOG-^;s#?@7"X"7?18?$WNQt N 1 DKhCF5VWm0i`NBTfK"e+iFjA9klgO|-^9# F" J<Nlg"-<o<I RECURSIVE r>\^?OV\*KXj7J1lPJj^; s# v Xt,=l+HrFSP9 v Xt,185VWm0i`N ENTRY 9F<HasHKhCFjA5lkXtrFS P9 v 185VWm0i`bN~j}Wm7<8c<,=l+NrFSP9

FUNCTION

380 XL Fortran for AIX: is2<8&jU!ls9 v 185VWm0i`bN~j}Wm7<8c<,185VWm0i`bN>N~j}

Wm7<8c<rFSP9 v 185VWm0i`bN~j}Wm7<8c<, FUNCTION 9F<HasHKhC

FjA5lk5VWm0i`rFSP9

Xt,=l+Hr>\FSP9KO" RECURSIVE H RESULT N>}N-<o<I rXj7J1lPJj^;s#3N>}N-<o<I,8_9kH"5VWm0i`b K@(Wm7<8c<&$s?<U'<9,n.5l^9#

name ,8z?$WG"j"Xt,F"*Jlg"=N95K"9?j9/rXj9k 3HOG-^;s#

IBM H%

RECURSIVE rXj7?lg"kLQtNGU)kHN9Hl<8&/i9O+0KJ j^9#

-qrecur 3sQ$i<&*W7gsrXj9kH"0tWm7<8c<rF"*KFS P93H,G-^9#7+7"FUNCTION 9F<HasH, RECURSIVE ^?O RESULT rXj9klg"XL Fortran O3N*W7gsr5k7^9#

IBM H% N*j

(lasH?Wm7<8c<

Fortran 95

(lasH?Wm7<8c<GO"-<o<I ELEMENTAL rXj7J1lPJj^ ;s# ELEMENTAL -<o<IrXj7F$klg"RECURSIVE -<o<IrXj 9k3HOG-^;s#

Fortran 95 N*j

c RECURSIVE FUNCTION FACTORIAL (N) RESULT (RES)

INTEGER RES IF (N.EQ.0) THEN

RES=1 ELSE

RES=N*FACTORIAL(N-1) END IF END FUNCTION FACTORIAL PROGRAM P

INTERFACE OPERATOR (.PERMUTATION.)

ELEMENTAL FUNCTION MYPERMUTATION(ARR1,ARR2)

INTEGER :: MYPERMUTATION

FUNCTION

h 10 O 9F<HasH*hS0- 381

INTEGER, INTENT(IN) :: ARR1,ARR2 END FUNCTION MYPERMUTATION END INTERFACE

INTEGER PERMVEC(100,150),N(100,150),K(100,150) ... PERMVEC = N .PERMUTATION. K ... END X"ps

v 188 Z<8NXXt*hS5Vk<As&5VWm0i`Y v 359 Z<8NXENTRYY v 190 Z<8NXXt2HY v 195 Z<8NX>z-tY v 468 Z<8NX9F<HasHXtY v 209 Z<8NXF"Y v Vf<6<:&,$IWNX-qrecur *W7gsY v 209 Z<8NXchWm7<8c<Y v 212 Z<8NX(lasH?Wm7<8c<Y

GO TO (djvF) \* djvF GO TO 9F<HasHO"Wm0i`)frBTD=9F<HasHK\7 ^9#=N9F<HasH&iYkO ASSIGN 9F<HasHNfGXj5l^9# =8

variable_name

INTEGER(4) ^?O INTEGER(8) ?$WN9+i<Qt>G9#3lO ASSIGN 9F<HasHNfG9F<HasH&iYk,djvFilF$^ 9# stmt_label

djvF GO TO H18-zOO1LbK"kBTD=9F<HasHN9F <HasH&iYkG9#189F<HasH&iYkr stmt_label_list bK 2 sJeXj9k3H,G-^9#

� GOTO variable_name ( stmt_label_list ) , �

FUNCTION

382 XL Fortran for AIX: is2<8&jU!ls9

,' djvF GO TO 9F<HasHrBT9klg"9F<HasH&iYkNMrHQ 7F variable_name KXj9kQtOjAQ_GJ1lPJj^;s#3NjAr_j 9kKO"djvF GO TO 9F<HasHH18-zOO1LbN ASSIGN 9F< HasHrHQ9k,W,"j^9#0Qt,5VWm0i`bN>z-tG"kl g"5VWm0i`G=NQtK9F<HasH&iYkrdjvFF+i"=NQt rdjvF GO TO 9F<HasHGHQ7F/@5$#djvF GO TO 9F<H asHrBT9kH"=N9F<HasH&iYkG1L7?9F<HasHK)f, \j^9#

stmt_label_list rXj9klgKO"variable_name GXj7?QtKdjvFk9F< HasH&iYkr"j9HbKXj7J1lPJj^;s#

djvF GO TO r DO ^?O DO WHILE =$NN*<9F<HasHK9k3H OG-^;s#

Fortran 95

djvF GO TO 9F<HasHO Fortran 95 GOo|5lF$^9#

Fortran 95 N*j

c INTEGER RETURN_LABEL . . ! Simulate a call to a local procedure

ASSIGN 100 TO RETURN_LABEL GOTO 9000 100 CONTINUE . . 9000 CONTINUE ! A "local" procedure . . GOTO RETURN_LABEL

X"ps

v 382 Z<8NXGO TO (djvF)Y v 14 Z<8NX9F<HasH&iYkY v 157 Z<8NX,tY v 927 Z<8NXo|5l?!=Y

GO TO - djvF

h 10 O 9F<HasH*hS0- 383

GO TO (W;) \* W; GO TO 9F<HasHO"#tNBTD=9F<HasHN 1 DKWm0i` )fr\7^9# =8

stmt_label

W; GO TO H18-zOO1LbK"kBTD=9F<HasHN9F<H asH&iYkG9#189F<HasH&iYkr stmt_label_list bK 2 s JeXj9k3H,G-^9#

arith_expr

9+i<0t0G9#

IBM H%

Bt^?O#GtK9k3HbG-^9# 0NM,0tGJ$lg"HQ0K XL Fortran KhCF INTEGER(4) KQ95l^9#

IBM H% N*j

,' W; GO TO 9F<HasHrBT9kH"arith_expr ,W;5l^9#=NkLNM , stmt_label_list XNX8H7FHQ5l^9#!K")f,"=NX8G1L5lk 9F<HasH&iYkr}D9F<HasHK\j^9#?H(P"arith_expr NM , 4 G"lP"stmt_label_list bN 4 V\K"k9F<HasH&iYkr}D9F< HasHK)f,\j^9#?@73Nlg"j9HKO/J/Hb 4 DNiYk,8 _7F$J1lPJj^;s#

arith_expr NM, 1 hj.5$+"^?Oj9HbN9F<HasH&iYkNDth jg-$lg"GO TO 9F<HasHO!=;: (CONTINUE 9F<HasHH1M K)"=N!N9F<HasH,BT5l^9#

� GOTO ( stmt_label_list ) arith_expr , �

GO TO - W;

384 XL Fortran for AIX: is2<8&jU!ls9 c INTEGER NEXT . . GO TO (100,200) NEXT 10 PRINT *,,Control transfers here if NEXT does not equal 1 or 2, . . 100 PRINT *,,Control transfers here if NEXT = 1, . . 200 PRINT *,,Control transfers here if NEXT = 2,

X"ps

v 14 Z<8NX9F<HasH&iYkY v 157 Z<8NX,tY

GO TO (5ro) \* 5ro GO TO 9F<HasHO"CjNBTD=9F<HasHKWm0i`)fr \7^9# =8

stmt_label

5ro GO TO H18-zOO1LbK"kBTD=9F<HasHN9F< HasH&iYkG9# ,' 5ro GO TO 9F<HasHO"stmt_label KhCF1L5lk9F<HasHK) fr\7^9#

5ro GO TO 9F<HasHr DO ^?O DO WHILE =$NN*<9F<Has HH7FXj9k3HOG-^;s#

� GOTO stmt_label �

GO TO - W;

h 10 O 9F<HasH*hS0- 385 c REAL(8) :: X,Y GO TO 10 . . 10 PRINT *, X,Y END X"ps

v 14 Z<8NX9F<HasH&iYkY v 157 Z<8NX,tY

IF (;Q) \* ;Q IF 9F<HasHO";Q0NW;K>CF"3 DNBTD=9F<HasHN &AN 1 DKWm0i`)fr\7^9# =8

arith_expr

0t^?OBt?$WN;Q0G9#

stmt_label1"stmt_label2"*hS stmt_label3

IF 9F<HasHH18-zOO1LbK"kBTD=9F<HasHN9F <HasH&iYkG9#3li 3 DN9F<HasH&iYkNfKO"1 89F<HasH&iYk, 2 DJe"CFb+^$^;s# ,' ;Q IF 9F<HasHrBT9kH"arith_expr ,W;5l"arith_expr NM,<mh j.5$+"<m+"<mhjg-$+KhCF"=l>l stmt_label1" stmt_label2" stmt_label3 G1L5lk9F<HasHK)f,\5l^9# c IF (K-100) 10,20,30 10 PRINT *,,K is less than 100.,

GO TO 40 20 PRINT *,,K equals 100.,

GO TO 40 30 PRINT *,,K is greater than 100., 40 CONTINUE

� IF ( arith_expr ) stmt_label1 , stmt_label2 , stmt_label3 �

GO TO - 5ro

386 XL Fortran for AIX: is2<8&jU!ls9

X"ps

v 157 Z<8NX,tY v 14 Z<8NX9F<HasH&iYkY

IF (VmC/) \* VmC/ IF 9F<HasHO"IF =$NbNGiN9F<HasHG9# =8

IF_construct_name

IF =$Nr1L9k>0G9# ,' VmC/ IF 9F<HasHO@}0rW;7"IF =$NK^^lkVmC/N&AN Gg 1 DrBT7^9#

IF_construct_name rXj9klg"3N>0r END IF 9F<HasHG,:Xj9 k,W,"j^9,"IF =$NbN ELSE IF ^?O ELSE 9F<HasHXNXj O$UG9# c WHICHC: IF (CMD .EQ. ,RETRY,) THEN

IF (LIMIT .GT. FIVE) THEN ! Nested IF constructs . . CALL STOP ELSE

CALL RETRY END IF ELSE IF (CMD .EQ. ,STOP,) THEN WHICHC

CALL STOP ELSE IF (CMD .EQ. ,ABORT,) THEN

CALL ABORT ELSE WHICHC

GO TO 100 END IF WHICHC

� IF_construct_name :

IF ( scalar_logical_expr ) THEN �

IF - ;Q

h 10 O 9F<HasH*hS0- 387

X"ps

v 147 Z<8NXIF =$NY v 347 Z<8NXELSE IFY v 346 Z<8NXELSEY v END IF 9F<HasHN\YKD$FO" 351 Z<8NXEND (=$N)Y

IF (@}) \* @} IF 9F<HasHO@}0rW;7"=NM,?G"lP"Xj7?9F<Ha sHrBT7^9# =8

logical_expr

9+i<@}0G9#

stmt iYk,UJ7BTD=9F<HasHG9# ,' @} IF 9F<HasHrBT9kH"logical_expr ,W;5l^9# logical_expr NM ,?G"lP"stmt ,BT5l^9# logical_expr NM,6G"lP"stmt OBT5l :"IF 9F<HasHO!=7^;s (CONTINUE 9F<HasHH1MKJj^ 9)# logical_expr bNXt2HrBT9kH"stmt bNQt,Q=9klg,"j^9#

stmt r" SELECT CASE"CASE"END SELECT"DO" DO WHILE"END DO"V mC/ IF"ELSE IF"ELSE" END IF"END FORALL">N@} IF" ELSEWHERE"END WHERE" END"END FUNCTION" END SUBROUTINE 9F <HasH"FORALL =$N9F<HasH"^?O WHERE =$N9F<HasH K9k3HOG-^;s# c IF (ERR.NE.0) CALL ERROR(ERR)

X"ps 147 Z<8NXh 6 O )f=$Y

� IF ( logical_expr ) stmt �

IF - VmC/

388 XL Fortran for AIX: is2<8&jU!ls9

IMPLICIT \* IMPLICIT 9F<HasHO"GU)kHNE[N?$WrQ9^?ON'7^9#^ ?O IMPLICIT NONE NA0rXj9kH"E[N?$WN_j,'r9YF5zK 7^9# =8

type_spec

G<??rXj7^9# 481 Z<8NX?$Wk@Yr2H7F/@5$#

range 1 DNQz+"^?OQzNOOG9#QzNOOO letter1-letter2 H$&A0

GXj7^9#33G"letter1 OOONGiNQz"letter1 K3/ letter2( " kU!YCHg ) OOONGeNQzG9#Ik-f ($) H<~ (_) bOO bGHQ9k3H,G-^9#<~ (_) OIk-f ($) NeK3-"Ik-f O Z NeK3-^9#7?,CF"OO Y - _ O Y"Z"$"_ H183HK Jj^9# ,' 8zNOOr*<P<iCW5;k3HOG-^;s#D^j"CjN8zKP7F# tN?$WrXj9k3HOG-^;s#

CjN-zOO1LbG"IMPLICIT 9F<HasHNfG8z,Xj5lF$J$l g"Wm0i`1L^?O$s?<U'<9\NN(sF#F#<NE[?$WO"I-N GO^k8zNlgOGU)kHN0t"=lJ0N8zNlgOGU)kHNBtG

� � IMPLICIT NONE , type_spec ( range_list ) (1) STATIC (2) AUTOMATIC (3) UNDEFINED

�

m: 1 IBM H%

2 IBM H%

3 IBM H%

IMPLICIT

h 10 O 9F<HasH*hS0- 389

9#btWm7<8c<^?Ob8e<k&Wm7<8c<NGU)kHO"[9HzOO1L,HQ9kE[N?$WH18G9#

range_list KhCFXj7?8zGO^k9YFNG<?&(sF#F#<>G"@(* K?$WrXj7F$J$bNKP7FO">0N type_spec GXj7??$W,?( il^9#I8?,[9HN-zOOK"/;9D=JlgK"m<+kJ-zOOb G"/;9T=JI8?KP7FE[N?$W,8_G-k3HKmU7F/@5$#

IBM H%

STATIC ^?O AUTOMATIC H7FXj9k 1 DN8z^?O8zNOOO"IN G<??N IMPLICIT 9F<HasHKbXj9k3H,G-^9# range_list bNQ zKP7F"-zOO1LbG type_spec H UNDEFINED N>}rXj9k3HOG -^;s#188zKP7F STATIC H AUTOMATIC N>}rXj9k3HbG- ^;s#

IBM H% N*j

"k-zOO1LbG IMPLICIT NONE A0rXj7?lg"?$Wk@9F<Ha sHrHQ7F=N-zOO1LKP7Fm<+kG"k>0NG<??rXj7J1 lPJj^;s#@(*KjA7?G<??r}?J$7s\k>r2H9k3HOG -^;s#3lKhj"TmUG2H5lk9YFN7s\k>r)f9k3H,G- ^9# IMPLICIT NONE rXj9klg">N IMPLICIT 9F<HasHr1lNzOO1LbGXj9k3HOG-^;s#?@7"STATIC ^?O AUTOMATIC r ^sG$k9F<HasHOXj9k3H,G-^9#3sQ$i<&*W7gs -qundef rXj7FWm0i`r3sQ$k7"IMPLICIT 9F<HasHrHQGk-zOO1LKXj7? IMPLICIT NONE 9F<HasHH18zLr@k3H, G-^9#

IBM H%

IMPLICIT UNDEFINED OXj7?8z^?O8zOOKX9kE[NG<??NGU )kHr*UK7^9# IMPLICIT UNDEFINED rXj7?lg"Xj7?8zGO ^k9YFN7s\k>NG<??rOOXj1LbGk@9k,W,"j^9#-z OO1LKP7Fm<+kG"kF7s\k>N&A"G<??,@(*KjA5lF $J$bNKO"3sQ$i<GGaC;<8,P5l^9#

IBM H% N*j

IMPLICIT

390 XL Fortran for AIX: is2<8&jU!ls9

IMPLICIT 9F<HasHKhCF"H_~_XtNG<??,Qok3HO"j^; s# IBM H%

-qsave/ -qnosave 3sQ$i<&*W7gsrHQ9kH"9Hl<8&/i9Nv 0jA,'rQ99k3H,G-^9#

-qsave 3sQ$i<& *W7gs v0jA,'rn.7^ 9# IMPLICIT STATIC( a - _ )

-qnosave 3sQ$i <&*W7gs v0jA,'rn.7^ 9# IMPLICIT AUTOMATIC( a - _ )

3sQ$i<&*W7gs -qmixed rXj7?lgGb"OONj9H`\Ng8 z&.8zOhL5l^;s#?H(P"-qmixed rXj7?lg" IMPLICIT INTEGER(A) O A GO^kG<?&*V8'/HNE[N?$W_jN>K"a GO^ kE[N?$W_jKbFAr?(^9#

IBM H% N*j

c IMPLICIT INTEGER (B), COMPLEX (D, K-M), REAL (R-Z,A) ! This IMPLICIT statement establishes the following ! implicit typing: ! ! A: real ! B: integer ! C: real ! D: complex ! E to H: real ! I, J: integer ! K, L, M: complex ! N: integer ! O to Z: real ! $: real ! _: real

X"ps

v E[N,'KD$FO" 69 Z<8NX?$WNha}Y v 78 Z<8NXQtN9Hl<8&/i9Y v Vf<6<:&,$IWNX-qundef *W7gsY v Vf<6<:&,$IWNX-qsave *W7gsY

IMPLICIT

h 10 O 9F<HasH*hS0- 391

INQUIRE \* INQUIRE 9F<HasHO>0U-U!$kNC-"^?OCjNuVHN\3u7 KX9kpsrh@7^9#

INQUIRE 9F<HasHKO!N 3 DNA0,"j^9# v U!$kKhkHq#3Nlg"FILE= XjR,,WG9# v POj9HKhkHq#3Nlg"IOLENGTH= XjR,,WG9# v uVKhkHq#3Nlg"UNIT= XjR,,WG9# =8

iol TjM0NPO9F<HasHbNPOj9HrHQ7?eN"G<?NP$

Htr(7^9# iol O9+i<0QtG9#

output_item

PRINT ^?O WRITE 9F<HasHr2H7F/@5$#

inquiry_list

INQUIRE 9F<HasHNU!$kKhkHqQ*hSuVKhkHqQN HqXjRNj9HG9#U!$kKhkHqNA0KOuVXjRrXj9 k3H,G-:"uVKhkHqNA0KOU!$kXjRrXj9k3H, G-^;s#IN INQUIRE 9F<HasHKb 2 sJeXjRrXj9k 3HOG-^;s#HqXjRKO"!NbN,"j^9#

[UNIT=] u

uVXjRG9#3NXjRO"uVKhkHqA0N9F<HasHGHq 7h&H7F$kuVrXj7^9# u O""9?j9/J0NMr}D0t uV1LRGJ1lPJj^;s#0tuV1LRO9+i<0t0 (0 A 2147483647 NMr}D) G=5lk0tU!$kr2H7^9#*W7gsN 8zG"k UNIT= rJ,9klgO"inquiry_list NGiN`\O u GJ1l PJj^;s#

IOSTAT= ios

I/O `nNu7r(9 I/O u7XjRG9# ios O"INTEGER(4) ?$WN9 +i<Qt^?OGU)kHN0tG9#3NXjRr^` I/O 9F<Has HNBT,0;9kH"ios OJ<NMKjA5l^9# v (i<,/87J+C?lgO 0 v (i<,/87?lgO5NM

� INQUIRE ( inquiry_list ) ( IOLENGTH= iol ) output_item_list �

INQUIRE

392 XL Fortran for AIX: is2<8&jU!ls9

| | |

IOSTAT= XjRr3<G#s09kH"(i<&aC;<8O^)5l^ 9# ERR= stmt_label

(i<,/87?lgK)f,\5lk18-zOO1LbNBTD=9F< HasHN9F<HasH&iYkrXj9k(i<XjRG9# ERR= X jRr3<G#s09kH"(i<&aC;<8O^)5l^9#

FILE= char_expr

U!$kXjRG9#3lO"U!$kKhkHqA0N9F<HasHGH q7h&H7F$kU!$kN>0rXj7^9# char_expr O9+i<8z 0G"3N0Ne3Vis/r|n7?eNMO"-zJ AIX *Zl<F# s0&79F`&U!$k>G9#Xj7?U!$k,8_7F$k,WOJ /"^?uVHX"7F$k,Wb"j^;s#

IBM H%

m: AIX *Zl<F#s0&79F`&U!$k>,-zG"k?aKO"F

U!$k>N95, 255 8zJ<G"dPQ9>NgW9, 1023 8zJ <GJ1lPJj^;s (?@7"dPQ9>OXj7J/Fb+^$^ ;s)#

IBM H% N*j

ACCESS= char_var

U!$k\3,>\"/;9Q"g!"/;9Q"9Hj<`&"/;9QN $:lG"k+r(7^9# char_var O9+i<8zQtG"U!$k,g !"/;9QK\35lF$klgO"M SEQUENTIAL ,djvFil^ 9#U!$k,>\"/;9QK\35lF$klgO"M DIRECT ,dj vFil^9#U!$k,9Hj<`&"/;9QK\35lF$klgO" M STREAM ,djvFil^9#\3,J$lg"char_var KOM UNDEFINED ,djvFil^9#

FORM= char_var

U!$k,jM0 I/O QK\35lF$kN+"TjM0 I/O QK\35l F$kN+r(7^9# char_var OGU)kHN9+i<8zQtG"U! $k,jM0 I/O QK\35lF$klgO"M FORMATTED ,djvF il^9#U!$k,TjM0 I/O QK\35lF$klgO"M UNFORMATTED ,djvFil^9#\3,J$lg"char_var KOM UNDEFINED ,djvFil^9#

IBM H%

ASYNCH= char_variable

uV,s1|"/;9QK\35lF$k+I&+r(7^9#

INQUIRE

h 10 O 9F<HasH*hS0- 393

| | | | | | | | char_variable O"J<NMra98zQtG9# v YES#uV,1|"/;9Hs1|"/;9N>}QK\35lF$kl g# v NO#uV,1|"/;9QKN_\35lF$klg# v UNDEFINED#uV,\35lF$J$lg#

IBM H% N*j

IBM H%

TRANSFER= char_variable

1|^?Os1| ("k$O=N>}) G<?>w,"U!$kN>w}!H 7FvD5lk+I&+r(9s1| I/O XjRG9#

char_variable O"9+i<8zQtG9# char_variable KM BOTH ,dj vFilklg"1|*hSs1|G<?>wN>},vD5l^9# char_variable KM SYNCH ,djvFilklg"1|G<?>wN_,v D5l^9# char_variable KM UNKNOWN ,djvFilklg"Wm; C5<O3NU!$kKD$FvDG-k>w}!r=LG-^;s#

IBM H% N*j

POS=integer_var

integer_var O9+i<&GU)kH0QtG"9Hj<`&"/;9QK\3 5l?U!$kNU!$kLVNMr(7^9#integer_var KO"9Hj< `&"/;9QK\35l?U!$kN=TLVN>eK"kU!$k-11 LNVf,djvFil^9#U!$k,*<@K"klg"integer_var K O"U!$kbGGbg-$VfNU!$k-11Lhjb 1 g-$M,dj vFil^9#integer_var O"U!$k,9Hj<`&"/;9QK\35l F$klg"^?O>0N(i<uVKhjU!$kNLV,hjG-J$l gO$jAKJj^9#

RECL= rcl

>\"/;9QK\35l?U!$kNl3<I9NM"^?O"g!"/; 9QK\35l?U!$kNGgl3<I9NMr(7^9#

IBM H%

rcl O"l3<I9NMKdjvFilF$k" INTEGER(4) ?$W"64 S CHN INTEGER(8) ?$W"^?OGU)kHN0t?$WN9+i<Qt G9# IBM H% N*j

INQUIRE

394 XL Fortran for AIX: is2<8&jU!ls9

| | | | | | | | |

U!$k,jM0 I/O QK\35lF$klg"95O8zG<?r^`9Y FNl3<IN8ztG9#U!$k,TjM0 I/O QK\35lF$kl g"95OG<?NP$HtGWil^9#\3,J$lg"rcl O$jAK Jj^9#

U!$k,9Hj<`&"/;9QK\35lF$klg"rcl O$jAKJ j^9#

BLANK= char_var

jM0 I/O QK\35l?U!$kNVis/KX9kGU)kHh}r(7 ^9# char_var O9+i<8zQtG"tM~OU#<kIbNVis/r 9YF5k9klg"M NULL ,djvFil^9#hTVis/J0r9 YF<mH7Fh}9klg"M ZERO ,djvFil^9#\3,J$l g""k$O\3,jM0 I/O QGOJ$lg"char_var KOM UNDEFINED ,djvFil^9#

EXIST= ex

U!$k^?OuV,8_7F$k+I&+r(7^9# ex O LOGICAL(4) ^?OGU)kHN@}?$WN9+i<QtG9#3lKOM true ^?O false ,djvFil^9#U!$kKhkHqA0N9F<HasHNl g"FILE= XjRKhCFXj5l?U!$k,8_9lPM true ,djv Fil^9#=NU!$k,8_7J1lPM false ,djvFil^9#u VKhkHqA0N9F<HasHNlg"UNIT= KhCFXj5l?uV, 8_7F$kHM true ,djvFil^9#uV,5zJlgOM false , djvFil^9#

OPENED= od

U!$k^?OuV,\35lF$k+I&+r(7^9# od O LOGICAL(4) ^?OGU)kHN@}?$WN9+i<QtG9#3lKOM true ^?O false ,djvFil^9#U!$kKhkHqA0N9F<H asHNlg FILE= char_var XjRKhCFXj5l?U!$k,uVK\ 35lF$lP"M true ,djvFil^9#U!$k,uVK\35lF $J1lP"M false ,djvFil^9#uVKhkHqA0N9F<Ha sHNlg" UNIT= KhCFXj5l?uV,U!$kK\35lF$l P"M true ,djvFil^9#uV,U!$kK\35lF$J1lP" M false ,djvFil^9#v0\3U!$kNfG/m<:5lF$J$ bNKD$FO"GiN I/O `nN0eGHbKM true ,djvFil^ 9# NUMBER= num

=_U!$kKX"U1ilF$k0tuV1LRr(7^9# num O INTEGER(4) ^?OGU)kH0tN?$WN9+i<QtG9#3lKOU !$kK=_\35lF$kuVN0tuV1LRNM,djvFil^9# U!$kK\35lF$kuV,J$lg"num KOM -1 ,djvFil^ 9#

INQUIRE

h 10 O 9F<HasH*hS0- 395

| |

NAMED= nmd

U!$k,>0r}CF$k+I&+r(7^9# nmd O LOGICAL(4) ^? OGU)kHN@}?$WN9+i<QtG9#U!$k,>0r}CF$l P"M true ,djvFil^9#U!$k,>0r}CF$J1lP"M false ,djvFil^9#

NAME= fn

U!$kN>0r(7^9# fn O9+i<8zQtG"uV,\35lF$ kU!$kN>0,djvFil^9#

SEQUENTIAL= seq

U!$k,g!"/;9QK\35lF$k+I&+r(7^9# seq O9+ i<8zQtG"U!$kKg!"/;9rT(klgOM YES"U!$kK g!"/;9rT(J$lgOM NO"IAiHbhjG-J$lgOM UNKNOWN ,djvFil^9#

STREAM=strm

9+i<&GU)kH8zQtG"U!$k,9Hj<`&"/;9QK\3 5lF$k+r(7^9# strm KO"U!$kK9Hj<`&"/;9rT (klgOM YES"U!$kK9Hj<`&"/;9rT(J$lgOM NO"IAiHbhjG-J$lgOM UNKNOWN ,djvFil^9#

DIRECT= dir

U!$k,>\"/;9QK\35lF$k+I&+r(7^9# dir O9+ i<8zQtG"U!$kK>\"/;9rT(klgOM YES"U!$kK >\"/;9rT(J$lgOM NO"IAiHbhjG-J$lgOM UNKNOWN ,djvFil^9#

FORMATTED= fmt

U!$k,jM0 I/O QK\3G-k+I&+r(7^9#fmt O9+i<8 zQtG"U!$krjM0 I/O QK\3G-klgKOM YES"U!$k rjM0 I/O QK\3G-J$lgKOM NO"IAiHbhjG-J$lg KO UNKNOWN ,djvFil^9#

UNFORMATTED= unf

U!$k,TjM0 I/O QK\3G-k+I&+r(7^9#fmt O9+i< 8zQtG"U!$krTjM0 I/O QK\3G-klgKO"M YES "U !$krTjM0 I/O QK\3G-J$lgKOM NO "IAiHbhjG -J$lgKO UNKNOWN ,djvFil^9#

NEXTREC= nr

>\"/;9QK\35l?U!$keNI3G!Nl3<INI_hj^? Oq-~_rBTG-k+r(7^9# nr O INTEGER(4)"INTEGER(8)" ^?OGU)kH0tN?$WN9+i<QtG9#3lKO n + 1 NM,d jvFil^9#33G"n O>\"/;9QK\35l?U!$keGGe KI_hil?"^?Oq-~^l?l3<INl3<IVfG9#U!$k ,\35lF$Fb"\3eKl3<INI_hj^?Oq-~_,BT5l

INQUIRE

396 XL Fortran for AIX: is2<8&jU!ls9

| | | | |

F$J$lg"nr KOM 1 ,djvFil^9#U!$k,>\"/;9Q K\35lF$J$lg""k$O"J0K(i<,"C??aK"U!$k NLVrhjG-J$lg"nr O$jAKJj^9#

IBM H%

l3<INtO 2**31-1 hjb?/Jk3H,"k?a"INTEGER(8) N NEXTREC= XjRG9+i<QtrXj5;k3Hb*rG-^9# 3lr T&KO"?/N}!,"j^9,"2 DNcr(7^9# v nr r INTEGER(8) H7F@(*Kk@9k# v -qintsize=8 3sQ$i<&*W7gsGGU)kHN0tN kind rQ99 k# IBM H% N*j

POSITION= pos

U!$kNLVr(7^9# pos O9+i<8zQtG9#OPEN 9F<H asHKhCFi|@KLVha5lkh&KU!$k,\35lF$klg OM REWIND"U!$kNGeNl3<IN0NLV""k$O*<]$sH KLVha5lkh&KU!$k,\35lF$klgKOM APPEND"L VrQ(J$h&KU!$k,\35lF$klgKOM ASIS"\3,J$ lg""k$OU!$k,>\"/;9QK\35lF$J$lgKO UNDEFINED ,=l>ldjvFil^9#

*<Ws5l?eU!$k,i|@KFYLVha5lF$klg"pos KO M REWIND ,djvFil^9#*<Ws5l?eU!$kNGeNl3< IN>0KFYLVha5lF$klg ("k$O*<]$sHKU!$kN GeNl3<I,J$lg)"pos KOM APPEND ,djvFil^9#e- N 2 D,&K?G"U!$k,uNH-" pos KO APPEND ,djvFi l^9#U!$k,U!$kNGeNl3<INeKLVha5l?lg"pos KO ASIS ,djvFil^9#

ACTION= act

U!$k,I_hjHq-~_"k$O=liNIAi+l}N"/;9N& A$:lN?aK\35lF$k+r(7^9#act O9+i<8zQtG 9#U!$k,~OQ@1K\35lF$klgOM READ"U!$k,PO Q@1K\35lF$klgOM WRITE"U!$k, I/O QK\35lF$ klgKOM READWRITE"\3,J$lgKOM UNDEFINED ,=l>l djvFil^9#

READ= rd

U!$k,I_hlk+I&+r(7^9# rd O9+i<8zQtG9#U !$k,I_hlklgO YES"U!$k,I_hlJ$lgO NO"U!$ k,I_hlk+I&+=GG-J$lgOM UNKNOWN ,djvFil^ 9#

INQUIRE

h 10 O 9F<HasH*hS0- 397

WRITE= wrt

U!$kKq-~_,G-k+I&+r(7^9# wrt O9+i<8zQtG 9#U!$kKq-~aklgOM YES"U!$k,q-~aJ$lgOM NO"U!$kKq-~ak+I&+=GG-J$lgOM UNKNOWN ,d jvFil^9#

READWRITE= rw

U!$kKP7FI_hjHq-~_N>},BTG-k+I&+r(7^ 9# rw O9+i<8zQtG9#U!$kKP7FI_hjHq-~_N> },BTG-klgOM YES"U!$k,I_hjHq-~_N>},BTG -J$lgOM NO"U!$kKP7FI_hjHq-~_N>},BTGk+I&+=GG-J$lgOM UNKNOWN ,djvFil^9#

DELIM= del

j9HX(A0_j^?O>0j9HA0_jKhjq-~^l?8zG<? rhZkq0rHQ9klgK"=Nq0rXj7^9# del O9+i<8z QtG9#G<?NhZjK"]9HmU#rHQ9klgOM APOSTROPHE"G<?NhZjKzQdrHQ9klgOM QUOTE"G< ?NhZjK"]9HmU#bzQdbHQ7J$lgOM NONE"=7F" U!$kN\3^?OjM0G<?XN\3,J$lgOM UNDEFINED , djvFil^9#

PAD= pd

U!$kN\3, PAD=NO rXj7F$k+I&+r(7^9# pd O9+ i<8zQtG9#U!$kN\3, PAD=NO rXj7F$klgKOM NO"=N>NlgKOM YES ,djvFil^9#

SIZE=filesize

filesize O9+i<0QtG"U!$k&5$: (P$H1L) ,djvFil ^9# ,' INQUIRE 9F<HasHrBTG-kNO"U!$k,uVHX"9k0"X"7F $kV"^?OX"7?eG9# INQUIRE 9F<HasHNkLH7FdjvFil kMO"9YF9F<HasH,BT5lk~@GN=_MG9#

IBM H%

uV^?OU!$k,\35lF$klg"ACCESS="SEQUENTIAL=" STREAM="DIRECT="ACTION="READ="WRITE="READWRITE="FORM=" FORMATTED="UNFORMATTED="BLANK="DELIM="PAD="RECL=" POSITION="NEXTREC="NUMBER="NAME="*hS NAMED= XjRKa5lk MO\3NC-G"j"U!$kNC-GO"j^;s# EXIST= H OPENED= Xj RO"3NuVGO true ra93HKmU7F/@5$#

INQUIRE

398 XL Fortran for AIX: is2<8&jU!ls9

| | |

| | | | | | uV^?OU!$k,\35lF$J$lg""k$O8_7J$lg" ACCESS=" ACTION="FORM="BLANK="DELIM="POSITION= XjROM UNDEFINED ra 7"DIRECT="SEQUENTIAL="STREAM="FORMATTED="UNFORMATTED=" READ="WRITE= *hS READWRITE= XjROM UNKNOWN ra7"RECL= * hS NEXTREC= XjRQtOjA5l:"PAD= XjROM YES ra7" OPENED XjROM false ra7^9# SIZE= XjRKhCFa5lkMO -1 G 9# uV^?OU!$k,8_7J$lg" EXIST= H NAMED= XjROM false ra 7"NUMBER= XjROM -1 ra7" NAME= XjRQtOjA5l^;s#

uV^?OU!$k,8_7F$Fb\37F$J$lg"EXIST= XjROM true ra7^9#uVKhkHqA0N9F<HasHNlg" NAMED= XjROM false ra7" NUMBER= XjROuVVfra7"NAME= XjRQtOjA5l ^;s#U!$kKhkHqA0N9F<HasHNlg"NAMED= XjROM true ra7"NUMBER= XjROM -1 ra7"NAME= XjROU!$k>ra7^9#

IBM H% N*j

1lN INQUIRE 9F<HasHbN#tNXjRK18Qt>rXj9k3HOG- ^;s#^?"18Qt>rXjRj9HeN>NQtHX"5;k3HbG-^; s# c SUBROUTINE SUB(N)

CHARACTER(N) A(5) INQUIRE (IOLENGTH=IOL) A(1) ! Inquire by output list OPEN (7,RECL=IOL) . . END SUBROUTINE

X"ps

v 229 Z<8NXro*hS IOSTAT MY v 217 Z<8NXh 8 O I/O N50Y

INTEGER \* INTEGER ?$Wk@9F<HasHO"0t?$WN*V8'/HHXtN95H0 -rXj7^9#*V8'/HKOi|MrdjvFk3H,G-^9#

INQUIRE

h 10 O 9F<HasH*hS0- 399

| | | | | | |

=8

=l>lNU#O!NH*jG9#

attr_spec ALLOCATABLE AUTOMATIC DIMENSION (array_spec) EXTERNAL INTENT (intent_spec) INTRINSIC OPTIONAL PARAMETER POINTER PRIVATE PUBLIC SAVE STATIC TARGET VOLATILE

kind_selector

IBM H%

0t(sF#F#<N95 (1, 2, 4, 8) rXj7^9# int_literal_constant K O"kind ?U-Qia<?<OXjG-^;s#

IBM H% N*j

� INTEGER :: kind_selector , attr_spec_list ::

entity_decl_list �

� ( int_initialization_expr )

KIND = (1) * int_literal_constant

�

m: 1 IBM H%

INTEGER

400 XL Fortran for AIX: is2<8&jU!ls9 attr_spec

CjN0-N,'KD$FO"=N0-H18>0r}D9F<HasHr2 H7F/@5$#

intent_spec

IN"OUT"^?O INOUT N$:l+G9#

:: @Vk&3ms&;Ql<?<G9##tN0-rXj9klg""k$O

=initialization_expr ^?O => NULL() rHQ9klgK ,WKJj^9#

array_spec

!5-&Nj9HG9#

entity_decl

a *V8'/H>^?OXt>G9# array_spec rXt>KXj9k3

HOG-^;s#

IBM H%

len kind_selector KXj5lF$k95r*<P<i$I7^9#kind ?

U-Qia<?<rXj9k3HOG-^;s#(sF#F#<N9

� a (1) (2) ( array_spec ) * len (3) (4) ( array_spec ) * len

�

� (5) / initial_value_list / = initialization_expr (6) => NULL()

�

m: 1 IBM H%

2 IBM H%

3 IBM H%

4 IBM H%

5 IBM H%

6 Fortran 95

INTEGER

h 10 O 9F<HasH*hS0- 401

5O"vFG-k95XjN 1 Dr=90tNjFikjtGJ1l PJj^;s#

IBM H% N*j

IBM H%

initial_value

>0N>0KhCFXj5lk(sF#F#<Ki|Mr?(^9#

IBM H% N*j

initialization_expr

i|=0rHQ7F">0N>0KhCFXj5lk(sF#F#< Ki|Mr?(^9#

Fortran 95

=> NULL()

]$s?<&*V8'/HKi|Mr?(^9#

Fortran 95 N*j

,' Fortran 95

I8?NjAKD$F"J<N3H,:v7^9# v => ,3s]<MsHNi|=G=lklg" POINTER 0-r attr_spec_list KX

j7J1lPJj^;s# v = ,3s]<MsHNi|=G=lklg" POINTER 0-r attr_spec_list KXj

G-^;s# v 3sQ$i<O"?$Wk@N-zOO1LbK"k initialization_expr r>A7^ 9# QtK => rXj9klg"*V8'/HK POINTER 0-rXj7J1lPJj^ ;s# Fortran 95 N*j

QtK initialization_expr rXj9klg"*V8'/HK POINTER 0-rXjG- ^;s#

INTEGER

402 XL Fortran for AIX: is2<8&jU!ls9

?$Wk@9F<HasHfN(sF#F#<O"(sF#F#<KP7FXj5l? 0-N,'K>$^9#\YOP~9k0-9F<HasHr2H7F/@5$#

?$Wk@9F<HasHO"-zJE[N?$WN,'r*<P<i$I7^9#H _~_XtN?$WrN'9k?aK"?$Wk@9F<HasHrHQ9k3H,G -^9#?$Wk@9F<HasHNfKH_~_XtNmN>^?OCj>,HQ5 lF$Fb"=N>0OH_~_XtNC-r:&3HO"j^;s#

*V8'/H,>z-t"dj6jD=*V8'/H"]$s?<"XtkL"5>& LVmC/bN*V8'/H"0t]$s?<"0t>"H_~_>"^?O+0*V 8'/HG"klg"=N*V8'/Hr?$Wk@9F<HasHNfGi|=9k 3HOG-^;s# AUTOMATIC 0-r}CF$k*V8'/Hbi|=9k3HO G-^;s#*V8'/H,VmC/&G<?&Wm0i`1LbN>0U-&LVm C/K"klg" ^?Ob8e<kbN>0U-&LVmC/K"klg" =N*V8'/Hri|=9k3H,G-^9#

Fortran 95

Fortran 95 GO"]$s?<Oi|=9k3H,G-^9#]$s?<ri|=9kK O"=> NULL() rHQ9k}!7+"j^;s#

Fortran 95 N*j

$s?<U'<9\N""k$O5VWm0i`NXjt,Kk@0,"klg" array_spec Nk@0rsjt0K9k3H,G-^9#3Nsjt0rHQ9kk@* V8'/HN&A">z-t^?O]$sF#s0hGJ$bNr+0*V8'/H H $$^9#

1 DN0-r 1 DN?$Wk@9F<HasHNfG+jV93HOG-^;s#^ ?"1 DN-zOO1LbG(sF#F#<K180-r@(*K#ts?(k3Hb G-^;s#

9F<HasH, PARAMETER 0-r}DH-O"initialization_expr rXj9k,W ,"j^9#k@9k(sF#F#<,QtG"initialization_expr ^?O NULL() rXj7?lg"QtOGiKjA5l^9#

Fortran 95

k@9k(sF#F#<,I8?3s]<MsHG" initialization_expr ^?O NULL() rXj7?lgO"I8?KOGU)kHi|=,"j^9#

Fortran 95 N*j

INTEGER

h 10 O 9F<HasH*hS0- 403 a O"H_~_djvFN,'K>CF"initialization_expr KhCFh^kMKhjj A5l^9#(sF#F#<,[sG"klgO"?$Wk@9F<HasH+"^? O18-zOO1LbN0NEM9F<HasHG"=N[sNAurXj9k,W, "j^9#Qt^?OQt5V*V8'/Hr#tsi|=9k3HOG-^;s#a ,QtG"initialization_expr ^?O NULL() ,"klg" a ,] IQ_*V8'/H (>0U-&LVmC/bN*V8'/Hr|/) G"k3HrU #7^9#*V8'/HNi|=O*V8'/HNp\*J9Hl<8&/i9KFA r?(klgb"j^9#

entity_decl NfGXj5lF$k array_spec O DIMENSION 0-NfN array_spec h jb%h7^9#

POINTER 0-r}?J$[sXtNkLO"@(*Au[sNEMr}DbNGJ1 lPJj^;s#

k@5l?(sF#F#<,XtNlg""/;9D=J@($s?<U'<9r}D 3HOG-^;s#H_~_XtNlgO"3NBjGO"j^;s#

IBM H%

v0KjtN>0H7FjA5lF$k T ^?O F ,?$Wk@9F<HasHK" klg"=lOJ,5l?@}jtGOJ/>0U-jtN>0KJj^9#

IBM H% N*j

c MODULE INT

INTEGER, DIMENSION(3) :: A,B,C INTEGER :: X=234,Y=678 END MODULE INT

X"ps

v 29 Z<8NX0tY v 110 Z<8NXi|=0Y v E[N~O,'N\YKD$FO" 69 Z<8NX?$WNha}Y v 85 Z<8NX[sk@RY v 29 Z<8NX+0*V8'/HY v 78 Z<8NXQtN9Hl<8&/i9Y v i|MN\YKD$FO" 327 Z<8NXDATAY

INTEGER

404 XL Fortran for AIX: is2<8&jU!ls9

INTENT \* INTENT 0-O>z-tNU^*JHQrXj7^9# =8

dummy_arg_name

>z-tN>0G9#3lK>Wm7<8c<rXj9k3HOG-^;s# ,' s]$s?<Ndj6jTDN>z-trXj7?lg"INTENT 0-OJ<NC-r }A^9# v INTENT(IN) O"5VWm0i`NBTfK>z-t,FjA5lJ$3H""k$

O$jAKJiJ$3HrXj7^9# v INTENT(OUT) O"5VWm0i`NfG2H5lk0K>z-trjA7J1lP

JiJ$3HrXj7^9#3Nh&J>z-tO5VWm0i`NFSP7~K$ jAKJiJ$lg,"j^9# v INTENT(INOUT) O">z-tHFSP7fN5VWm0i`HNVGG<?rdj

HjG-k3HrXj7^9#

]$s?<>z-trXj7?lg"INTENT 0-OJ<NC-r}A^9# v INTENT(IN) O"Wm7<8c<NBTfO"]$s?<N?<2CHNdj6j,

r|5lJ$Bj"]$s?<>z-tNX"U1u7rQ9G-J$3HrXj7 ^9#]$s?<N?<2CHNdj6j,r|5l?lg"]$s?<>z-tN X"U1u7O$jAKJj^9# INTENT(IN) ]$s?<>z-tr"]$s?<djvF9F<HasHbG]$s ?<&*V8'/HH7FHQ9k3HOG-^;s# INTENT(IN) ]$s?<>z -tNdj6j"dj6jr|"^?OLk8z=rT&3HOG-^;s# X"9k>z-t, INTENT(OUT) ^?O INTENT(INOUT) 0-r}D]$s?< G"klg"INTENT(IN) ]$s?<>z-trWm7<8c<NBz-tH7FX j9k3HOG-^;s# v INTENT(OUT) O"Wm7<8c<rBT7?~@G]$s?<>z-tNX"U1

u7,$jAG"k3HrXj7^9# v INTENT(INOUT) O">z-tHFSP7fN5VWm0i`HNVGG<?rdj

HjG-k3HrXj7^9#

� INTENT( IN ) dummy_arg_name_list OUT :: INOUT �

INTENT

h 10 O 9F<HasH*hS0- 405 dj6jD=>z-trXj7?lg"INTENT 0-OJ<NC-r}A^9# v INTENT(IN) O"Wm7<8c<NBTfO>z-tNdj6ju7rQ9G-J$

3H"*hS3lrFjA9k+$jAK7FOJiJ$3HrXj7^9# v INTENT(OUT) O"X"9kBz-t,dj6ilF$klgO"Wm7<8c<r

BT7?~@G3NBz-t,dj6jr|5lk3HrXj7^9# v INTENT(INOUT) O">z-tHFSP7fN5VWm0i`HNVGG<?rdj

HjG-k3HrXj7^9#

]$s?<^?Odj6jD=>z-tK INTENT 0-rXj7J$lg"3N>z -tNHQO"X"9kBz-tKhk)B*hS)sru1^9#

U^*J OUT ^?O INOUT rXj7F>z-tHX"U1ilkBz-tOjAD =GJ1lPJj^;s#7?,CF"U^*J IN rXj7?>z-t"^?Ojt G"kBz-t"jtN5V*V8'/H""k$O0r"U^*J OUT ^?O INOUT rXj9kz-tr,WH9k5VWm0i`KBz-tH7FO93HOG -^;s#

Y/Hk:(zr}D[s;/7gsG"kBz-tr"jA^?OFjA5l? (9 JoA OUT ^?O INOUT H$&U^r}D) >[sHX"5;k3HOG-^; s#

INTENT 0-H_9-N"k0-

v ALLOCATABLE v DIMENSION v OPTIONAL v POINTER v TARGET v VALUE v VOLATILE

VALUE 0-O"U^*J IN rXj7?>z-tKN_HQG-^9#

IBM H%

@lVFSP7KHQ5lk %VAL H_~_XtO"U^*J IN rXj7?>zt"^?OU^,Xj5lF$J$>z-tKP~9kBz-tKN_HQ9k3H, G-^9#3N)sO %REF H_~_XtKO,Q5l^;s#

IBM H% N*j

INTENT

406 XL Fortran for AIX: is2<8&jU!ls9

| | | | | c PROGRAM MAIN

DATA R,S /12.34,56.78/ CALL SUB(R+S,R,S) END PROGRAM

SUBROUTINE SUB (A,B,C)

INTENT(IN) A INTENT(OUT) B INTENT(INOUT) C C=C+A+ABS(A) ! Valid references to A and C ! Valid redefinition of C B=C**2 ! Valid redefinition of B END SUBROUTINE

X"ps

v 199 Z<8NX>z-tNU^Y v 196 Z<8NXz-tX"U1Y v @lVFSP7N\YKD$FO" 197 Z<8NX%VAL *hS %REFY v 195 Z<8NX>z-tY

INTERFACE \* INTERFACE 9F<HasHO"$s?<U'<9&VmC/NGiN9F<HasH G9#3lO0t^?O>Wm7<8c<KP7F@($s?<U'<9rXjG-^ 9# =8

generic_spec

defined_operator

jAQ_1`i;R"jAQ_ 2 Ji;R"^?OH%H_~_i;RG9#

� INTERFACE generic_spec �

� generic_name

OPERATOR( defined_operator ) ASSIGNMENT( = ) �

INTENT

h 10 O 9F<HasH*hS0- 407

,' generic_spec rXj7?lg"$s?<U'<9&VmC/OmNKJj^9# generic_spec rXj7J$lg"$s?<U'<9&VmC/OsmNKJj^9# generic_name O"$s?<U'<9&VmC/bN9YFNWm7<8c<r2H9k 1l>rXj7^9#mN>GNWm7<8c<2H,/89k?SK"Gg 1 DNC jNWm7<8c<,FSP5l^9#

Fortran 95

INTERFACE 9F<HasHK generic_spec rXj9klg"=lOP~9k END INTERFACE 9F<HasHbN generic_spec HlW7J1lPJj^;s#

INTERFACE 9F<HasHbN generic_spec , generic_name G"klg"P~9k END INTERFACE 9F<HasHN generic_spec O"18 generic_name GJ1lP Jj^;s#

Fortran 95 N*j

INTERFACE 9F<HasHK generic_spec rXj7J$lg"generic_spec N"kJ 7KX8J/"9YFN END INTERFACE 9F<HasHHlW5;k3H,G-^ 9# Wm7<8c<N 1 DN-zOO1LbK@($s?<U'<9r#tXj9k3HO G-^;s#

"/;9D=G"lP"CjN$s?<U'<9rp7F$DGbWm7<8c<r2 H9k3H,G-^9#Wm7<8c<KmN$s?<U'<9,8_9klgO"= NmN$s?<U'<9rp7FWm7<8c<r2H9k3H,G-^9#

generic_spec , OPERATOR(defined_operator) Nlg"$s?<U'<9&VmC/O jAQ_Ni;RrjA7?j"H_~_i;RrH%7?jG-^9#

generic_spec , ASSIGNMENT(=) Nlg"$s?<U'<9&VmC/OH_~_d jvFrH%G-^9# c INTERFACE ! Nongeneric interface block

FUNCTION VOL(RDS,HGT)

REAL VOL, RDS, HGT END FUNCTION VOL FUNCTION AREA (RDS)

REAL AREA, RDS END FUNCTION AREA END INTERFACE

INTERFACE OPERATOR (.DETERMINANT.) ! Defined operator interface

INTERFACE

408 XL Fortran for AIX: is2<8&jU!ls9

FUNCTION DETERMINANT(X)

INTENT(IN) X REAL X(50,50), DETERMINANT END FUNCTION END INTERFACE

INTERFACE ASSIGNMENT(=) ! Defined assignment interface SUBROUTINE BIT_TO_NUMERIC (N,B)

INTEGER, INTENT(OUT) :: N LOGICAL, INTENT(IN) :: B(:)

END SUBROUTINE END INTERFACE

X"ps

v 172 Z<8NX@(*$s?<U'<9Y v 122 Z<8NXH%H_~_*hSjAQ_i;Y v 179 Z<8NXjAQ_i;RY v 180 Z<8NXjAQ_djvFY v 378 Z<8NXFUNCTIONY v 473 Z<8NXSUBROUTINEY v 417 Z<8NXMODULE PROCEDUREY v 190 Z<8NXWm7<8c<2HY v 18mN>r}D 2 DNWm7<8c<rhL9k}!N,'KD$FO" 176 Z

<8NX@rJmNWm7<8c<2HY

INTRINSIC \* INTRINSIC 0-O">0rH_~_Wm7<8c<H7F1L7"H_~_Wm7<8 c<NCj>rBz-tH7FHQG-kh&K7^9# =8

name H_~_Wm7<8c<N>0G9# ,' "k-zOO1LbGH_~_Wm7<8c<NCj>rBz-tH7FHQ9kl g"=NCj>O INTRINSIC 0-r}?J1lPJj^;s#mN>K INTRINSIC 0-r}?;k3HOG-^9,"mN>,Cj>GJ$+.j"z-tH7FO93 HOG-^;s#

� INTRINSIC name_list :: �

INTERFACE

h 10 O 9F<HasH*hS0- 409

INTRINSIC 0-r}DmNWm7<8c<^?OCjWm7<8c<O"=l>lNC -r]}7^9#

INTRINSIC 0-r}DmNH_~_Wm7<8c<,"1~KmN$s?<U'<9& VmC/N>0Gb"klg,"j^9#mN$s?<U'<9&VmC/OmNH_ ~_Wm7<8c<KP9kH%!=rjA7^9#

INTRINSIC 0-H_9-N"k0-

v PRIVATE v PUBLIC

c PROGRAM MAIN

INTRINSIC SIN, ABS INTERFACE ABS

LOGICAL FUNCTION MYABS(ARG)

LOGICAL ARG END FUNCTION END INTERFACE LOGICAL LANS,LVAR REAL(8) DANS,DVAR DANS = ABS(DVAR) ! Calls the DABS intrinsic procedure LANS = ABS(LVAR) ! Calls the MYABS external procedure

! Pass intrinsic procedure name to subroutine

CALL DOIT(0.5,SIN,X) ! Passes the SIN specific intrinsic END PROGRAM

SUBROUTINE DOIT(RIN,OPER,RESULT)

INTRINSIC :: MATMUL INTRINSIC COS RESULT = OPER(RIN) END SUBROUTINE

X"ps

v mNH_~_Wm7<8c<*hSCjH_~_Wm7<8c<O" 539 Z<8N

Xh 12 O H_~_Wm7<8c<YKj9H5lF$^9#CjNH_~_>, Bz-tH7FHQ5lF$klgO"3N`r2H7F/@5$# v 176 Z<8NXmN$s?<U'<9&VmC/Y

INTRINSIC

410 XL Fortran for AIX: is2<8&jU!ls9

LOGICAL \* LOGICAL ?$Wk@9F<HasHO"@}?$WN*V8'/HHXtN"95H 0-rXj7^9#*V8'/HKOi|MrdjvFk3H,G-^9# =8

=l>lNU#O!NH*jG9#

attr_spec ALLOCATABLE AUTOMATIC DIMENSION (array_spec) EXTERNAL INTENT (intent_spec) INTRINSIC OPTIONAL PARAMETER POINTER PRIVATE PUBLIC SAVE STATIC TARGET VOLATILE

kind_selector

IBM H%

� LOGICAL :: kind_selector , attr_spec_list ::

entity_decl_list �

� ( int_initialization_expr )

KIND = (1) * int_literal_constant

�

m: 1 IBM H%

LOGICAL

h 10 O 9F<HasH*hS0- 411

@}(sF#F#<N95 (1"2"4"8) rXj7^9#int_literal_constant K O"kind ?U-Qia<?<OXjG-^;s#

IBM H% N*j

attr_spec

CjN0-N,'KD$FO"=N0-H18>0r}D9F<HasHr2 H7F/@5$#

intent_spec

IN"OUT"^?O INOUT N$:l+G9#

:: @Vk&3ms&;Ql<?<G9##tN0-rXj9klg""k$O=

initialization_expr ^?O NULL() rHQ9klgK,WK Jj^9#

array_spec

!5-&Nj9HG9#

entity_decl

a *V8'/H>^?OXt>G9# array_spec rXt>KXj9k3

HOG-^;s#

� a (1) (2) ( array_spec ) * len (3) (4) ( array_spec ) * len

�

� (5) / initial_value_list / = initialization_expr (6) => NULL()

�

m: 1 IBM H%

2 IBM H%

3 IBM H%

4 IBM H%

5 IBM H%

6 Fortran 95

LOGICAL

412 XL Fortran for AIX: is2<8&jU!ls9

IBM H%

len kind_selector KXj5lF$k95r*<P<i$I7^9#kind ?

U-Qia<?<rXj9k3HOG-^;s#(sF#F#<N9 5O"vFG-k95XjN 1 Dr=90tNjFikjtGJ1l PJj^;s#

IBM H% N*j

IBM H%

initial_value

>0N>0KhCFXj5lk(sF#F#<Ki|Mr?(^9#

IBM H% N*j

initialization_expr

i|=0rHQ7F">0N>0KhCFXj5lk(sF#F#< Ki|Mr?(^9#

Fortran 95

=> NULL()

]$s?<&*V8'/HKi|Mr?(^9#

Fortran 95 N*j

,' Fortran 95

I8?NjAKD$F"J<N3H,:v7^9# v => ,3s]<MsHNi|=G=lklg" POINTER 0-r attr_spec_list KX

j7J1lPJj^;s# v = ,3s]<MsHNi|=G=lklg" POINTER 0-r attr_spec_list KXj

G-^;s# v 3sQ$i<O"?$Wk@N-zOO1LbK"k initialization_expr r>A7^ 9#

LOGICAL

h 10 O 9F<HasH*hS0- 413

QtK => rXj9klg"*V8'/HK POINTER 0-rXj7J1lPJj^ ;s# Fortran 95 N*j

QtK initialization_expr rXj9klg"*V8'/HK POINTER 0-rXjG- ^;s#

?$Wk@9F<HasHfN(sF#F#<O"(sF#F#<KP7FXj5l? 0-N,'K>$^9#\YOP~9k0-9F<HasHr2H7F/@5$#

?$Wk@9F<HasHO"-zJE[N?$WN,'r*<P<i$I7^9#H _~_XtN?$WrN'9k?aK"?$Wk@9F<HasHrHQ9k3H,G -^9#?$Wk@9F<HasHNfKH_~_XtNmN>^?OCj>,HQ5 lF$Fb"=N>0OH_~_XtNC-r:&3HO"j^;s#

*V8'/H,>z-t"dj6jD=*V8'/H"]$s?<"XtkL"5>& LVmC/bN*V8'/H"0t]$s?<"0t>"H_~_>"^?O+0*V 8'/HG"klg"=N*V8'/Hr?$Wk@9F<HasHNfGi|=9k 3HOG-^;s# AUTOMATIC 0-r}CF$k*V8'/Hbi|=9k3HO G-^;s#VmC/&G<?&Wm0i`1LbN>0U-&LVmC/K"kl g"^?Ob8e<kbN>0U-&LVmC/K"klg"*V8'/HOi|=9 k3H,G-^9#

Fortran 95

Fortran 95 GO"]$s?<Oi|=9k3H,G-^9#]$s?<ri|=9kK O"=> NULL() rHQ9k}!7+"j^;s#

Fortran 95 N*j

$s?<U'<9\N""k$O5VWm0i`NXjt,Kk@0,"klg" array_spec Nk@0rsjt0K9k3H,G-^9#3Nsjt0rHQ9kk@* V8'/HN&A">z-t^?O]$sF#s0hGJ$bNr+0*V8'/H H $$^9#

1 DN0-r 1 DN?$Wk@9F<HasHNfG+jV93HOG-^;s#^ ?"1 DN-zOO1LbG(sF#F#<K180-r@(*K#ts?(k3Hb G-^;s#

9F<HasH, PARAMETER 0-r}DH-O"initialization_expr rXj9k,W ,"j^9#k@9k(sF#F#<,QtG"initialization_expr ^?O NULL() rXj7?lg"QtOGiKjA5l^9#

LOGICAL

414 XL Fortran for AIX: is2<8&jU!ls9

Fortran 95

k@9k(sF#F#<,I8?3s]<MsHG" initialization_expr ^?O NULL() rXj7?lgO"I8?KOGU)kHi|=,"j^9#

Fortran 95 N*j

a O"H_~_djvFN,'K>CF"initialization_expr KhCFh^kMKhjj A5l^9#(sF#F#<,[sG"klgO"?$Wk@9F<HasH+"^? O18-zOO1LbN0NEM9F<HasHG"=N[sNAurXj9k,W, "j^9#Qt^?OQt5V*V8'/Hr#tsi|=9k3HOG-^;s#a ,QtG"initialization_expr ^?O NULL() ,"klg" a ,] IQ_*V8'/H (>0U-&LVmC/bN*V8'/Hr|/) G"k3HrU #7^9#*V8'/HNi|=O*V8'/HNp\*J9Hl<8&/i9KFA r?(klgb"j^9#

entity_decl NfGXj5lF$k array_spec O DIMENSION 0-NfN array_spec h jb%h7^9#

POINTER 0-r}?J$[sXtNkLO"@(*Au[sNEMr}DbNGJ1 lPJj^;s#

k@5l?(sF#F#<,XtNlg""/;9D=J@($s?<U'<9r}D 3HOG-^;s#H_~_XtNlgO"3NBjGO"j^;s#

IBM H%

v0KjtN>0H7FjA5lF$k T ^?O F ,?$Wk@9F<HasHK" klg"=lOJ,5l?@}jtGOJ/>0U-jtN>0KJj^9#

IBM H% N*j

c LOGICAL, ALLOCATABLE :: L(:,:) LOGICAL :: Z=.TRUE.

X"ps

v 36 Z<8NX@}Y v 110 Z<8NXi|=0Y v E[N~O,'N\YKD$FO" 69 Z<8NX?$WNha}Y v 85 Z<8NX[sk@RY v 29 Z<8NX+0*V8'/HY v 78 Z<8NXQtN9Hl<8&/i9Y

LOGICAL

h 10 O 9F<HasH*hS0- 415 v i|MN\YKD$FO" 327 Z<8NXDATAY

MODULE \* MODULE 9F<HasHOb8e<k&Wm0i`1LNGiN9F<HasHG 9#3lKO">NWm0i`1LXN"/;9rD=K9kEMHjA,^^l^ 9# =8

,' b8e<k>O"b8e<k&L(sF#F#<K"/;99k?aK>NWm0i` 1LNfG USE 9F<HasHrHQ7F2H5lk"0m<Pk&(sF#F#< G9#b8e<k>H7F">NWm0i`1LN>0"0tWm7<8c<N>0" "k$OWm0i`bN&LVmC/N>0rHQ9k3HOG-^;s#b8e<k bNm<+k>rHQ9k3HbG-^;s#

b8e<kr0;5;k END 9F<HasHGb8e<k>rXj9klg"=Nb 8e<k>O MODULE 9F<HasHGXj7?bNH18GJ1lPJj^;s# c MODULE MM

CONTAINS

REAL FUNCTION SUM(CARG)

COMPLEX CARG SUM_FNC(CARG) = IMAG(CARG) + REAL(CARG) SUM = SUM_FNC(CARG) RETURN ENTRY AVERAGE(CARG)

AVERAGE = SUM_FNC(CARG) / 2.0 END FUNCTION SUM SUBROUTINE SHOW_SUM(SARG)

COMPLEX SARG REAL SUM_TMP 10 FORMAT(,SUM:,,E10.3,, REAL:,,E10.3,, IMAG,,E10.3)

SUM_TMP = SUM(CARG=SARG) WRITE(10,10) SUM_TMP, SARG END SUBROUTINE SHOW_SUM END MODULE MM

� MODULEmodule_name �

LOGICAL

416 XL Fortran for AIX: is2<8&jU!ls9

X"ps

v 183 Z<8NXb8e<kY v 488 Z<8NXUSEY v 166 Z<8NXHQX"U1Y v END MODULE 9F<HasHN\YKD$FO" 350 Z<8NXENDY v 438 Z<8NXPRIVATEY v 442 Z<8NXPROTECTEDY v 444 Z<8NXPUBLICY

MODULE PROCEDURE \* MODULE PROCEDURE 9F<HasHOmN$s?<U'<9r}Db8e<k& Wm7<8c<rj9H7^9# =8

,' Fortran 95

MODULE PROCEDURE 9F<HasHO"mNEMr}D$s?<U'<9&Vm C/bN$s?<U'<9\NNI3KGbV/3H,G-^9#

Fortran 95 N*j

MODULE PROCEDURE O"b8e<k&Wm7<8c<H7F procedure_name K" /;9D=J-zOO1LK^^lF$J1lPJj^;s#^?"3N-zOO1L G"/;9D=J>0GJ1lPJj^;s#

procedure_name O"v0K$s?<U'<9&VmC/G>0rXj9k+""k$O HQX"U1d[9HX"U1rHQ7F"=l,Xj5lk$s?<U'<9&Vm C/NmNEMHv0KX"U1ilF$FOJj^;s#

b8e<k&Wm7<8c<NC-O"$s?<U'<9\NGOJ/b8e<k&W m7<8c<jAKhjhj5l^9#

� MODULEPROCEDUREprocedure_name_list �

MODULE

h 10 O 9F<HasH*hS0- 417 c MODULE M

CONTAINS SUBROUTINE S1(IARG)

IARG=1 END SUBROUTINE SUBROUTINE S2(RARG)

RARG=1.1 END SUBROUTINE END MODULE

USE M INTERFACE SS

SUBROUTINE SS1(IARG,JARG) END SUBROUTINE MODULE PROCEDURE S1, S2 END INTERFACE CALL SS(N) ! Calls subroutine S1 from M CALL SS(I,J) ! Calls subroutine SS1 END X"ps

v 172 Z<8NX$s?<U'<9&VmC/Y v 407 Z<8NXINTERFACEY v 183 Z<8NXb8e<kY

NAMELIST \* NAMELIST 9F<HasHO" READ"WRITE"*hS PRINT 9F<HasHGH Q9k>0Nj9Hr 1 DJeXj7^9# =8

Nname >0j9HN0k<W>G9#

variable_name

sjt-&r}D[s>z-t"sjt8z9r}DQt"+0*V8'/ H"]$s?<"G*3s]<MsH,]$s?<G"k?$WNQt"dj 6jD=*V8'/H"^?O]$sF#s0hG"CFOJj^;s#

� � , NAMELIST / Nname / variable_name_list �

MODULE PROCEDURE

418 XL Fortran for AIX: is2<8&jU!ls9

,' >0j9H&0k<W>K09k>0Nj9HO"LN>0j9H&0k<W>,=l k+"^?O NAMELIST 9F<HasHN*ojK#7?~@G*;7^9#

variable_name O"HQX"U1^?O[9HX"U1rp7F"/;99k+"18- zOO1LbG0K"kEM9F<HasH^?OE[N~O,'G"?$W*hS? U-Qia<?<rXj7F$k,W,"j^9#E[K?$W,Xj5l?lg"3 /?$Wk@9F<HasHNfK"k*V8'/HNXjGO"E[N?$W*hS ?U-Qia<?<rN'7J1lPJj^;s#>0j9H&0k<W>rXj7F $k>0j9HN I/O 9F<HasH,8_9k-zOO1LbK*$F"G**K* V8'/HK^^lk3s]<MsHXN"/;9,G-J$lg"I8?N*V8' /Hrj9H`\H7FXj9k3HOG-^;s#

variable_name O 1 DJeN>0j9HK07F$Fb+^$^;s#>0j9H&0 k<W>, PUBLIC 0-r}DlgO"j9HbNIN`\b PRIVATE 0-^?O PRIVATE 3s]<MsHr}D3HOG-^;s#

Nname O"-zOO1LbN#tN NAMELIST 9F<HasHKXj9k3H,G- ^9#^?"F NAMELIST 9F<HasHK#tsXj9k3HbG-^9#"kzOO1LbN1lN Nname NeK3/ variable_name_list O"=N Nname QNj9 HN3-H7Fh}5l^9#

>0j9HN>0O I/O 9F<HasHK@1Xj9k3H,G-^9#>0j9H& G<?N I/O Q9N,'OG<?Q9N,'H18G9# c DIMENSION X(5), Y(10) NAMELIST /NAME1/ I,J,K NAMELIST /NAME2/ A,B,C /NAME3/ X,Y WRITE (10, NAME1) PRINT NAME2

X"ps

v 274 Z<8NX>0j9HNA0_jY v Vf<6<:&,$IWNXBT~*W7gsN_jY

NULLIFY \* NULLIFY 9F<HasHO"]$s?<rX"r|7^9#

NAMELIST

h 10 O 9F<HasH*hS0- 419

=8

pointer_object

]$s?<Qt>^?O=$N3s]<MsHG9# ,' pointer_object O POINTER 0-r}CF$J1lPJj^;s#

RsH ]$s?<Ni|=OoK"NULLIFY 9F<HasH"]$s?<djvF"

GU)kHi|= "^?O@(*Ji|=N$:l+GT$ ^9#

c TYPE T

INTEGER CELL TYPE(T), POINTER :: NEXT ENDTYPE T TYPE(T) HEAD, TAIL TARGET :: TAIL HEAD%NEXT => TAIL NULLIFY (TAIL%NEXT) END X"ps

v 142 Z<8NX]$s?<NdjvFY v 167 Z<8NX]$s?<X"U1Y

OPEN \* OPEN 9F<HasHO{8N0tU!$kruVK\39k?a"v0kg5l?0 tU!$krn.7"=lruVK\39k?a""k$O0tU!$kHuVNVN \3KX9kCjNXjRrQ99k?aKHQG-^9# =8

� NULLIFY( pointer_object_list ) �

NULLIFY

420 XL Fortran for AIX: is2<8&jU!ls9 open_list

uVXjR (UNIT=u) r,: 1 D^sG$J1lPJiJ$j9HG9#3 Nj9HKO"vD5lF$k>NXjRr=l>l 1 D:D~lk3H,G -^9#-zJXjRO!NH*jG9#

[UNIT=] u

uVXjRG9#u O0tuV1LRG"=NMO"9?j9/G"CFOJ j^;s#0tuV1LRO9+i<0t0 (0 A 2,147,483,647 NMr}D) G=5lk0tU!$kr(7^9#*W7gsN8zG"k UNIT= rJ, 9klgO"u O open_list NGiN`\GJ1lPJj^;s#

IBM H%

ASYNCH= char_expr

@(*K\35l?uV,s1| I/O QKHQ5lk+I&+r(9"s1| I/O XjRG9#

char_expr O9+i<8z0G"=NMO YES ^?O NO N$:l+KJj ^9# YES O"3N\3Ks1|G<?>w9F<HasHrvD9k3H rXj7^9# NO O"3N\3Ks1|G<?>w9F<HasHrvD7 J$3HrXj7^9#Xj5lkMO"=NU!$kKP7FvD5lkl "N>w}!KJj^9#3NXjR,J,5lklg"GU)kHMO NO G9# v0\35l?uVO"ASYNCH= KM NO rXj7F\35lF$^9#

E[\35lkuVN ASYNCH= MO"uVeGBT5lkGiNG<?> w9F<HasHKhCFh^j^9#GiN9F<HasH,s1|G<? >wrBT7"E[\35lkU!$k,s1|G<?>wrvD9klg" ASYNCH= MO YES KJj^9#=&GJ$lg"ASYNCH= MO NO K Jj^9#

IBM H% N*j

IOSTAT= ios

I/O `nNu7r(9 I/O u7XjRG9# ios O"INTEGER(4) ?$WN9 +i<Qt^?OGU)kHN0tG9#3NXjRr^` I/O 9F<Has HNBT,0;9kH"ios OJ<NMKjA5l^9# v (i<,/87J+C?lgO 0 v (i<,/87?lgO5NM

ERR= stmt_label

(i<,/87?lgK)f,\5lk"18-zOO1LbNBTD=9F

� OPEN( open_list ) �

OPEN

h 10 O 9F<HasH*hS0- 421

<HasHN9F<HasH&iYkrXj9k(i<XjRG9# ERR= XjRO"(i<&aC;<8r^)7^9#

FILE= char_expr

Xj7?uVK\39kU!$kN>0rXj9kU!$kXjRG9#

IBM H%

char_expr O9+i<8z0G"3N0Ne3Vis/r|n7?eNMO" -zJ AIX *Zl<F#s0&79F`&U!$k>G9# U!$kXjR ,,WG"kH-K=lrJ,7?lgO"uVO (GU)kHKhj) fort.u KE[K\35l^9#33G"u OhT<mr|n7FXj7?uVG9# E[\35lkU!$kKeXU!$k>rHQG-kh&K9kKO" UNIT_VARS BT~*W7gsrHQ7F/@5$#

m: AIX *Zl<F#s0&79F`&U!$k>,-zG"k?aKO"F

U!$k>N95, 255 8zJ<G"dPQ9>NgW9, 1023 8zJ <GJ1lPJj^;s (?@7"dPQ9>OXj7J/Fb+^$^ ;s)#

IBM H% N*j

STATUS= char_expr

U!$kN*<WseNu7rXj7^9# char_expr O9+i<8z0G" 3N0Ne3Vis/r|n7?eNMO"J<N&AN 1 DG9# v OLD#{8U!$kruVK\37^9# OLD rXj9klg"U!$k

,8_7F$J1lPJj^;s#U!$k,8_7F$J$lgO"(i <,/87^9# v NEW#77$U!$krn.7F"uVK\37"u7r OLD KQ97^

9# NEW rXj9klg"U!$k,8_7F$FO$1^;s#U!$ k,8_7F$klgO"(i<,/87^9# v SCRATCH#Zj%7~Ko|5lk77$U!$krn.7F\37^

9# SCRATCH r>0U-U!$kHloKXj9k3HOG-^;s (D^j"FILE=char_expr OJ,7J1lPJj^;s)# v REPLACE#U!$k,8_7J$lg"U!$k,n.5l"uVO OLD

KQ=7^9#U!$k,8_9klg"U!$k,o|5l"18>0G 77$U!$k,n.5l"uVO OLD KQ=7^9# v UNKNOWN#{8NU!$kr\39k+"^?O77$U!$krn.

7"\37^9#U!$k,8_7F$klgO"OLD H7F\35l^ 9#U!$k,8_7F$J$lgO"NEW H7F\35l^9#

GU)kHO UNKNOWN G9#

ACCESS= char_expr

U!$kN\3N?aN"/;9}0rXj7^9# char_expr O9+i<8

OPEN

422 XL Fortran for AIX: is2<8&jU!ls9

| | z0G"0NMO"e3Vis/r|n9kH"SEQUENTIAL"DIRECT"^ ?O STREAM N$:l+KJj^9#GU)kHO SEQUENTIAL G9# ACCESS= , DIRECT NlgO"RECL= rXj7J1lPJj^;s# ACCESS= , STREAM NlgO"RECL= rXj7J1lPJj^;s#

FORM= char_expr

U!$krjM0 I/O QK\39kN+""k$OTjM0 I/O QK\39 kN+rXj7^9# char_expr O9+i<8z0G"0NMO"e3Vis /r|n9kH FORMATTED ^?O UNFORMATTED N$:l+KJj^ 9#U!$krg!"/;9QK\39klg"GU)kHO FORMATTED G9#U!$kr>\"/;9Q^?O9Hj<`&"/;9QK\39kl g"GU)kHO UNFORMATTED G9#

RECL= integer_expr

>\"/;9QK\39kU!$kbNFl3<IN95""k$Og!"/ ;9QK\39kU!$kbNl3<INGg9rXj7^9# integer_expr O9+i<0t0G"0NMO5GJ1lPJj^;s#U!$kr>\"/ ;9QK\39klg"3NXjRrXj7J1lPJj^;s#jM0 I/O Nlg"95O8zG<?r^`9YFNl3<IN8ztG9#TjM0 I/O Nlg"95OG<?NbtA0K,WJP$HtG9#TjM0Ng! l3<IN95KO"=NG<?rhjO` 4 P$H&U#<kIOW;K~ l^;s#

IBM H%

U!$kr 32 SCHNg!"/;9QK\39kH-K RECL= rJ,7? lg"=N95O 2**31 +il3<I&?<_M<?<N95rz$?bNG 9# 32 SCHNjM0g!U!$kNlg"GU)kHNl3<IN95O 2**31-1 G9# 32 SCHG"/;9D=JTjM0U!$kNlg"GU) kHNl3<IN95O 2**31-8 G9# 32 SCHG5nYK"/;9G-J $U!$kNlg"GU)kHN95O 32,768 G9#

U!$kr 64 SCHNg!"/;9QK\39kH-K RECL= rJ,7? lg"=N95O 2**64 +il3<I&?<_M<?<N95rz$?bNG 9# UWIDTH BT~*W7gs, 64 K_j5lkH-"64 SCHNjM0 g!U!$kNlg"GU)kHNl3<IN95O"2**64-1 G9#TjM 0NU!$kNlg"GU)kHNl3<IN95O 2**64-16 G9#

IBM H% N*j

BLANK= char_expr

A0EMrHQ9klgN"Vis/NGU)kHNrar)f7^9# char_expr O9+i<8z0G"0NMO"e3Vis/r|n9kH NULL ^?O ZERO N$:l+KJj^9# BLANK= rXj9klg"

OPEN

h 10 O 9F<HasH*hS0- 423

| | | | | | | | | | |

FORM='FORMATTED' rXj7J1lPJj^;s# BLANK= rXj7J $G"FORM='FORMATTED' rXj7?lg"GU)kHO NULL G9#

POSITION= char_expr

g!"/;9Q^?O9Hj<`&"/;9QK\35l?U!$kNU!$ kLVrXj7^9#J0K8_7F$J+C?U!$kO"=Ni|@KL VU1il^9# char_expr O9+i<8z0G"0NMO"e3Vis/r |n9kH"ASIS"REWIND"APPEND N$:l+KJj^9# REWIND OU!$kri|@KLVU1^9#APPEND OU!$krU!$k*;l 3<IN0KLVU1^9#U!$k*;l3<I,8_7J$lgO"*< @KLVU1^9# ASIS OLVrQ97^;s#J<Nlgr|-"GU) kHMO ASIS G9# v OPEN 9F<HasHNeNuVr2H9k I/O 9F<HasH

(INQUIRE 9F<HasHr|/) , WRITE 9F<HasHG"j"+D � STATUS= XjR, UNKNOWN G"-qposition 3sQ$i<&*W7

gs, appendunknown rXj7F$k+# � STATUS= XjR, OLD G"-qposition 3sQ$i<&*W7gs,

appendold rXj7F$k#

3Nh&Jlg"WRITE 9F<HasH,BT5lkH"POSITION= Xj RNGU)kHMO APPEND KJj^9#

ACTION= char_expr

'ailk I/O `nrXj7^9# char_expr O9+i<8z0G"=NM O"READ"WRITE"^?O READWRITE HJj^9# READ rXj7? lg"WRITE *hS ENDFILE 9F<HasHO3N\3r2HG-^; s# WRITE rXj7?lg"READ 9F<HasHO3N\3r2HG-^ ;s# READWRITE rXj7?lg"IN I/O 9F<HasHb3N\3r 2HG-^9# ACTION= XjRrJ,7?lg"GU)kHMOB]NU! $kvDKhjh^j^9# v STATUS= XjRNM, OLD ^?O UNKNOWN G"j"U!$k,9

GK8_7F$klg" � READWRITE rXj7?uVGU!$k,*<Ws5l^9# � e-NuV,/87(J$lgO"READ rXj7?uVGU!$k,

*<Ws5l^9# � e-N 2 DNuV,HbK/87(J$lgO"WRITE rXj7?uV

GU!$k,*<Ws5l^9# v STATUS= XjRNM, NEW"REPLACE"SCRATCH"^?O

UNKNOWN G"j"U!$k,^@8_7F$J$lg: � READWRITE rXj7?uVGU!$k,*<Ws5l^9# � e-NuV,/87(J$lgO"WRITE rXj7?uVGU!$k,

*<Ws5l^9#

OPEN

424 XL Fortran for AIX: is2<8&jU!ls9

| | | | | | | | | | | | | | | | |

DELIM= char_expr

hZj8z,"klgK"j9HX(^?O>0j9HA0_jKhjq-~ ^l?8zjtrhZk?aK"INh&JhZj8zrHQ9k+rXj7 ^9# char_expr O"9+i<8z0G"=NMO"APOSTROPHE" QUOTE"^?O NONE HJiJ1lPJj^;s# APOSTROPHE rXj 7?lg""]9HmU#KhCF8zjt,hZil^9#8zjtNfN 9YFN "]9HmU#O 2 DXj5l^9# QUOTE rXj7?lg"s EzQdKhCF8zjt,hZil^9#8zjtNfNsEzQdO9Y F 2 DXj5l^9# NONE rXj7?lg"8zjtOhZil^;s# ^?"8zjtNfNIN8zb 2 DXj5lk,WO"j^;s#GU)k HMO NONE G9# DELIM= XjROjM0 I/O QK\35lkU!$k KN_-zG9#?@7"jM0l3<IN~O~KO5k5l^9#

PAD= char_expr

~Ol3<IrVis/Gda~`+I&+rXj7^9#char_expr O9+ i<8z0G"0NMO"YES ^?O NO N$:l+KJj^9# YES r Xj7?lg"~Oj9H,Xj5l"+D"jM0EMGl3<IK^^l kbNhjb?/NG<?,,WJH-O"jM0~Ol3<IOVis/G da~^l^9# NO rXj7?lg"~Oj9HHjM0EMKP7Fl3 <IK^^lkbNhjb?/N8zr?(k3HOG-^;s#GU)kH MO YES G9# PAD= XjROjM0 I/O QK\35lkU!$kKN_ -zG9#?@7"jM0l3<INPO~KO5k5l^9#

IBM H%

-qxlf77 3sQ$i<&*W7gsK noblankpad 5V*W7gsrXj7" U!$k,jM0>\ I/O QK\35lklg"PAD= XjRrJ,9kH" GU)kHMO NO KJj^9#

IBM H% N*j

,' uV,{8NU!$kK\37F$klg"=NuVKP7F OPEN 9F<HasH rBT9k3H,G-^9# OPEN 9F<HasHK FILE= XjRrXj7J$l g"=NuVK\35lkU!$kO"=NuV,=_\35lF$kU!$kH18 bNKJj^9#

uVK\37?$U!$k,"=NuV,=_\35lF$kU!$kH[Jklg O"OPEN 9F<HasHNBTN>0K"STATUS= XjRrXj;:K CLOSE 9F<HasHr=NuVKP7FBT7?lgH18kLKJj^9#

uVK\37?$U!$k,"=NuV,=_\35lF$kU!$kH18G"kl gO"=_-zJMH[JkMrHk3HNG-kXjRO"BLANK="DELIM="

OPEN

h 10 O 9F<HasH*hS0- 425

PAD="ERR="*hS IOSTAT= @1G9# OPEN 9F<HasHrBT9kH" BLANK="DELIM="^?O PAD= XjRN77$M,-zKJj^9#7+7"Xj 7J$XjR*hSU!$kNLVO?NFAbu1^;s#v0KBT5l? OPEN N ERR= H IOSTAT= XjRO"=_N OPEN 9F<HasHKOzL,"j^; s# STATUS= XjRrXj9klg"M OLD GJ1lPJj^;s#=_uVK \35lF$kU!$kH1lNU!$krXj9kKO"1lNU!$k>rXj9 k+"FILE= XjRrJ,9k+"^?O1lNU!$kK7s\jC/&js/5l F$kU!$krXj7^9#

U!$k,uVK\35lF$klg"=NU!$k*hS[JkuVKP9k OPEN 9F<HasHOBT5l^;s#

IBM H%

STATUS= XjRNM, OLD" NEW"^?O REPLACE Nlg"FILE= XjRO* W7gsG9#

v0\3U!$kH8`(i<&GP$9J0NU!$kKuV 0 r\39k3HOG -^;s#7+7"BLANK="DELIM="*hS PAD= XjRNMrQ99k3HOG -^9#

IBM H% N*j

ERR= H IOSTAT= XjR,_j5lF$kH-K(i<,!P5lkH"ERR= X jRKhCFXj5l?9F<HasHKP7F>w,Tol"5N0tM, ios Kd jvFil^9#

IBM H%

IOSTAT= b ERR= bXj7F$J$lgO"J<NH*jG9# v EgJ(i<,!P5lkHWm0i`Od_7^9# v s|D=(i<,!P5l" ERR_RECOVERY BT~*W7gs, YES K_j5

lF$kH"Wm0i`O!N9F<HasHNh}rQ37^9#*W7gs, NO K_j5lF$kH"Wm0i`Od_7^9#

IBM H% N*j

c ! Open a new file with name fname

CHARACTER*20 FNAME FNAME = ,INPUT.DAT, OPEN(UNIT=8,FILE=FNAME,STATUS=,NEW,,FORM=,FORMATTED,)

OPEN

426 XL Fortran for AIX: is2<8&jU!ls9

OPEN (4,FILE="myfile") OPEN (4,FILE="myfile", PAD="NO") ! Changing PAD= value to NO

! Connects unit 2 to a tape device for unformatted, sequential ! write-only access:

OPEN (2, FILE="/dev/rmt0",ACTION="WRITE",POSITION="REWIND", & & FORM="UNFORMATTED",ACCESS="SEQUENTIAL",RECL=32767)

X"ps

v 222 Z<8NXuVN\3Y v 923 Z<8NXU? A. [Jk8`NVN_9-YN`\ 3 v 229 Z<8NXro*hS IOSTAT MY v Vf<6<:&,$IWNXBT~*W7gsN_jY v Vf<6<:&,$IWNX-qposition *W7gsY v Vf<6<:&,$IWNX-qxlf77 *W7gsY v 312 Z<8NXCLOSEY v 445 Z<8NXREADY v 500 Z<8NXWRITEY

OPTIONAL \* OPTIONAL 0-O"Wm7<8c<N2H~K">z-trBz-tKX"U1k, WOJ$3HrXj7^9# =8

,' *W7gsN>z-trXj7?Wm7<8c<N2HGO"@($s?<U'<9, ,WG9#

Bz-t,*W7gsN>z-tHX"U1ilF$k+I&+rN'9kKO" PRESENT H_~_XtrHQ7^9#>z-t,8_7F$k3HrN'7J$G* W7gsN>z-tr2H7J$G/@5$#

>z-t,"Bz-tHX"U1ilF$klg"5VWm0i`bK8_7F$kb NH+J5l^9#3NBz-tO"=l+N,8_9k>z-tNlgb"j^9

� OPTIONAL dummy_arg_name_list :: �

OPEN

h 10 O 9F<HasH*hS0- 427

(ABNc)#>z-tN&A*W7gsGJ$bNO",:Xj7J1lPJj^; s#D^j"*W7gsGOJ$>z-tOBz-tHX"U1J1lPJj^;s#

*W7gsN>z-tN&AXj5lF$J$bNO"*W7gsN>z-tKP~9 kBz-tH7FHQ9k3H,G-^9#=NH-v3"3N*W7gsN>z-t OBz-tHX"U1ilF$J$bNHM(il^9#*W7gsN>z-tN&A Xj5lF$J$bNKO"J<N)sv`,,Q5l^9# v >G<?&*V8'/H^?O5V*V8'/HNlg"jA^?O2HOG-^; s# v >Wm7<8c<Nlg"2HOG-^;s# v *W7gsGOJ$>z-tKP~9kBz-tH7FXj9k3HOG-^;s#

?@7"PRESENT H_~_XtNz-tH7FXj9k3HOG-^9# v [sNlg"Bz-tH7F(lasH?Wm7<8c<Ks!9k3HOG-^;

s#?@7"18is/N[s,Bz-tH7Fs!5lklgO3NBjGO"j ^;s#

jAi;R^?OjAdjvFQN@($s?<U'<9rXj9k$s?<U'<9 \NbN>z-tK OPTIONAL 0-rXj9k3HOG-^;s#

OPTIONAL 0-H_9-N"k0-

v ALLOCATABLE v DIMENSION v EXTERNAL v INTENT v POINTER v TARGET v VALUE v VOLATILE

c SUBROUTINE SUB (X,Y)

INTERFACE

SUBROUTINE SUB2 (A,B)

OPTIONAL :: B END SUBROUTINE END INTERFACE OPTIONAL :: Y IF (PRESENT(Y)) THEN ! Reference to Y conditional

X = X + Y ! on its presence ENDIF CALL SUB2(X,Y) END SUBROUTINE

SUBROUTINE SUB2 (A,B)

OPTIONAL :: B ! B and Y are argument associated, IF (PRESENT(B)) THEN ! even if Y is not present, in

B = B * A ! which case, B is also not present

OPTIONAL

428 XL Fortran for AIX: is2<8&jU!ls9

|

PRINT*, B ELSE

A = A**2 PRINT*, A ENDIF END SUBROUTINE

X"ps

v 200 Z<8NX*W7gsN>z-tY v 170 Z<8NX$s?<U'<9N50Y v 647 Z<8NXPRESENT (A)Y v 195 Z<8NX>z-tY

PARAMETER \* PARAMETER 0-OjtN>0rXj7^9# =8

init_expr

i|=0G9# ,' >0U-jtO"?$W"Au"Qia<?<r"18-zOO1LbNEM9F<H asHGv0KXj9k+"E[Kk@5lF$J1lPJj^;s#>0U-jt, E[*K?$WU15lF$klg"e3N?$Wk@9F<HasH^?O0-Xj 9F<HasHK=Njt,=l?H-OE[N?$WHQia<?<NMrN'7J 1lPJj^;s#

constant_name O 1 DN-zOO1LbN 1 DN PARAMETER 0-K 1 Y@1jA 9k3H,G-^9#

i|=0NfGXj5lF$k>0U-jtOv0KjA7F*/ (>0N9F<Ha sHGjAG-J$lgO1lN PARAMETER Nf+""k$O?$Wk@9F<H asHNfGjA9k) +"^?OHQX"U1+[9HX"U1rp7F"/;9D =K7F*+J1lPJj^;s#

� � , PARAMETER( constant_name = init_expr ) �

OPTIONAL

h 10 O 9F<HasH*hS0- 429 i|=O"H_~_djvFN,'rHQ7F>0U-jtKdjvFil^9#>0 U-jt,8z?$WG"=N95,Q55lklg"i|=0N95rNQ7^9#

PARAMETER 0-H_9-N"k0-

v DIMENSION v PRIVATE v PUBLIC

c REAL, PARAMETER :: TWO=2.0

COMPLEX XCONST REAL RPART,IPART PARAMETER (RPART=1.1,IPART=2.2) PARAMETER (XCONST = (RPART,IPART+3.3))

CHARACTER*2, PARAMETER :: BB=, , . . END X"ps

v 110 Z<8NXi|=0Y v 28 Z<8NXG<?&*V8'/HY

PAUSE \* PAUSE 9F<HasHO"l~*KWm0i`NBTrf_7"-<o<I PAUSE *hS"8zjt^?Otz9Hjs0rXj7F$klgO=lr"uV 0 KPO7 ^9# =8

char_constant

9+i<8zjtG9#3NMO[lj9jtG"CFOJj^;s#

� PAUSE char_constant digit_string �

PARAMETER

430 XL Fortran for AIX: is2<8&jU!ls9 digit_string

1 A 5 e+iJk9Hjs0G9# ,' IBM H%

PAUSE 9F<HasHNBTeO"Enter -<r!9Hh},3T5l^9#<vK uV 5 ,\35lF$J$lg"PAUSE 9F<HasHOWm0i`NBTrf_7 ^;s#

IBM H% N*j

Fortran 95

PAUSE 9F<HasHO Fortran 95 GOo|5lF$^9#

Fortran 95 N*j

c PAUSE ,Ensure backup tape is in tape drive, PAUSE 10 ! Output: PAUSE 10

X"ps

v 927 Z<8NXo|5l?!=Y

POINTER (Fortran 90) \* POINTER 0-O*V8'/Hr]$s?<QtH7FXj7^9#

]$s?< H$&QlO Fortran 90 POINTER 0-r}D*V8'/Hr(7^9# XL Fortran NJ0NP<8gsG POINTER 9F<HasHH7F-R5lF$?b NO"0t POINTER 9F<HasHN`G\7/b@7^9#=P<8gsGO"3 liN]$s?<O0t]$s?< H$$^9# =8

PAUSE

h 10 O 9F<HasH*hS0- 431 deferred_shape_spec

3ms (:) G9#33G"F3msO!5r=7^9# ,' object_name OG<?&*V8'/H^?OXtkLr(7^9# DIMENSION 0-r Xj7F-zOO1LbJ0G object_name rk@7?lg"[sEMO deferred_shape_spec_list GJ1lPJj^;s#

object_name r0t POINTER"NAMELIST"^?O EQUIVALENCE 9F<HasH KXj9k3HOG-^;s# object_name ,I8?jAN3s]<MsHG"kl g"I8?Gk@5l?Qtr EQUIVALENCE"DATA"^?O NAMELIST 9F< HasHGXj9k3HOG-^;s#

]$s?<QtO"&LVmC/*hSVmC/&G<?&Wm0i`1LKXj9k 3H,G-^9#

IBM H%

Fortran 90 ]$s?<rNBK9lCIG-NbNH9k?aKO"=N]$s?<K SAVE ^?O STATIC 0-rXj7J$G/@5$# 3liN0-O"f<6<Kh CF@(*KXj5lk+"^?O -qsave 3sQ$i<&*W7gsrHQ9k3H KhjE[*KXj5l^9#?@7"E*GJ$]$s?<,"?<2CH,E*G "k]$s?<e~9F<HasHbGHQ5lklg"]$s?<XN9YFN2H O"B]OE*J&Q?<2CHXN2HKJk3HKmU7F/@5$#

IBM H% N*j

POINTER 0-r}D3s]<MsHr^`*V8'/HO=l+N" TARGET" INTENT"^?O ALLOCATABLE 0-r}D3H,G-^9#?@7"3lrG<? >w9F<HasHKXj9k3HOG-^;s#

� POINTER :: � , object_name ( deferred_shape_spec_list ) �

POINTER - Fortran 90

432 XL Fortran for AIX: is2<8&jU!ls9

POINTER 0-H_9-N"k0-

v AUTOMATIC v DIMENSION v INTENT v OPTIONAL v PRIVATE v PROTECTED v PUBLIC v SAVE v STATIC v VOLATILE

3liN0-O]$s?<KP7F@1-zG"j"X"9k?<2CHKP7FOzGO"j^;s#?@7"DIMENSION 0-@1OX"9k?<2CHKP7F-z KJj^9# c c: INTEGER, POINTER :: PTR(:) INTEGER, TARGET :: TARG(5) PTR => TARG ! PTR is associated with TARG and is ! assigned an array specification of (5)

PTR(1) = 5 ! TARG(1) has value of 5 PRINT *, FUNC() CONTAINS

REAL FUNCTION FUNC()

POINTER :: FUNC ! Function result is a pointer . . END FUNCTION END IBM H%

c 2: Fortran 90 ]$s?<H9lCI&;<U FUNCTION MYFUNC(ARG) ! MYPTR is thread-specific. INTEGER, POINTER :: MYPTR ! every thread that invokes ! ,MYFUNC, will allocate a ALLOCATE(MYPTR) ! new piece of storage that MYPTR = ARG ! is only accessible within . . ! that thread.

ANYVAR = MYPTR END FUNCTION

POINTER - Fortran 90

h 10 O 9F<HasH*hS0- 433

|

IBM H% N*j

X"ps

v 142 Z<8NX]$s?<NdjvFY v 475 Z<8NXTARGETY v 553 Z<8NXALLOCATED(ARRAY) ^?O ALLOCATED(SCALAR)Y v 331 Z<8NXDEALLOCATEY v 167 Z<8NX]$s?<X"U1Y v 90 Z<8NXx(V-Au[sY

POINTER (0t)

IBM H% \* 0t POINTER 9F<HasHKhCF"Qt int_pointer NMr pointee N2HQ" Il9H7FHQ9k3HrXjG-^9#

Fortran 90 POINTER 9F<HasHHhL9k?aK"3N9F<HasHN>0O POINTER +i0t POINTER KQ95l^7?#Q95l?bNO>0@1G"j" 9F<HasHN!=H=8O XL Fortran N0Njj<9H18G9# =8

int_pointer

0t]$s?<QtN>0G9#

pointee Qt>""k$O[sk@RG9# ,' 3sQ$i<O]$sF#s0hK9Hl<8rdj6j^;s#9Hl<8O"BT ~K"]$s?<N9Hl<8&VmC/&"Il9rdjvFk3HKhCF"]$ sF#s0hKX"U1il^9#]$sF#s0hOE*^?O0*9Hl<8N$ :lKbX"U1k3H,G-^9#]$sF#s0hr2H9kKO"X"U1il k]$s?<,jAQ_GJ1lPJj^;s#

� � , POINTER ( int_pointer , pointee ) �

POINTER - Fortran 90

434 XL Fortran for AIX: is2<8&jU!ls9

0t]$s?<O"32 SCH&b<IGO INTEGER(4) ?$W*hS 64 SCH&b <IGO INTEGER(8) ?$WN9+i<QtG"j"f<6<,@(*K?$Wrd jvFk3HOG-^;s#0t]$s?<H18?$WNQtrHQG-k0^?O 9F<HasHG"0t]$s?<rHQ9k3H,G-^9#]$sF#s0hKO $UNG<??rdjvFk3H,G-^9,"9Hl<8&/i9di|Mrdjv Fk3HOG-^;s#

POINTER 9F<HasHNfG]$sF#s0hH7FXj5l?B]N[sr]$ sF#s0h[sH$$^9#]$sF#s0h[sN!5O"?$Wk@9F<Ha sH" DIMENSION 9F<HasH"^?O0t POINTER 9F<HasH+NNf GXj9k3H,G-^9#

-qddim 3sQ$i<&*W7gsrXj7?lgO"a$sWm0i`bK=lk] $sF#s0h[sKO"40D=[sEMbXjG-^9#a$sWm0i`Gb5 VWm0i`Gb"!5N5$:O]$sF#s0h,2H5lkH-KW;5l^9 (0*K!5Xj)#

-qddim 3sQ$i<&*W7gsrXj7J+C?lgO"5VWm0i`bK=l k]$sF#s0h[sKO40D=[sEMrXjG-"!55$:O"]$sF# s0hN>A~GOJ/5VWm0i`K~C?~@GW;5l^9#

]$sF#s0hH0t]$s?<NjA*hSHQKX7FO"!N)sv`,,Q 5l^9# v ]$sF#s0hN5$:r<mK9k3HOG-^;s# v ]$sF#s0hr"9+i<[s"[jAu[s"^?O@(*Au[sKG-^ 9# v ]$sF#s0hr COMMON"DATA"NAMELIST"^?O EQUIVALENCE 9F

<HasHKXj9k3HOG-^;s# v ]$sF#s0hO!N0-r}D3HOG-^;s# EXTERNAL"

ALLOCATABLE"POINTER"TARGET"INTRINSIC"INTENT"OPTIONAL" SAVE"STATIC"AUTOMATIC"^?O PARAMETER# v ]$sF#s0hO>z-tKOG-^;s#7?,CF"FUNCTION"

SUBROUTINE"^?O ENTRY 9F<HasHKXj9k3HOG-^;s# v ]$sF#s0hO+0*V8'/HKOG-^;s,"sjt-&^?Osjt9

r}D3HOG-^9# v ]$sF#s0hr$s?<U'<9&VmC/NmN>H7FXj9k3HOG-

^;s# v I8?N]$sF#s0hOgxI8?GJ1lPJj^;s# v XtMO]$sF#s0hH7FHQG-^;s# v 0t]$s?<r>N]$s?<N]$s?<H7FHQ9k3HOG-^;s#

(]$s?<O]$sF#s0hKOJl^;s)# v 0t]$s?<,J<N0-r}D3HOG-^;s#

� ALLOCATABLE

POINTER - 0t (IBM H%)

h 10 O 9F<HasH*hS0- 435

| |

� DIMENSION � EXTERNAL � INTRINSIC � PARAMETER � POINTER � TARGET v 0t]$s?<r NAMELIST N0k<W>H7FXj9k3HOG-^;s# v 0t]$s?<rWm7<8c<K9k3HOG-^;s# c INTEGER A,B POINTER (P,I) IF (A<>0) THEN

P=LOC(A) ELSE

P=LOC(B) ENDIF I=0 ! Assigns 0 to either A or B, depending on A,s value END X"ps

v 168 Z<8NX0t]$s?<X"U1Y v 617 Z<8NXLOC (X)Y v Vf<6<:&,$IWNX-qddim *W7gsY

IBM H% N*j

PRINT \* PRINT 9F<HasHOG<?>wPO9F<HasHG9# =8

name >0j9HN0k<W>G9#

� PRINT name format

, output_item_list �

POINTER - 0t (IBM H%)

436 XL Fortran for AIX: is2<8&jU!ls9

|

| |

| | | | | | output_item

POj9H`\G9#POj9HKO>w9kG<?rXj7^9#POj9 H`\KO"!NbNrXjG-^9# v Qt#3N[sO"9YFN[s(lasH,"9Hl<8KBsG$kg

xGXj5lF$k+Nh&Kh}5l^9# ]$s?<O?<2CHHX"U1k,W,"j"dj6jD=*V8'/ HOdj6k,W,"j^9#I8?N*V8'/HO"3N9F<Has HN-zOO1LN0&K"kG*3s]<MsHr}D3HOG-^; s# output_item r>A7Fb"]$s?<r^`I8?N*V8'/HO /87^;s# jM09F<HasHbN=$NN3s]<MsHO"I 8?jAG=lkgxGXj5lF$k+Nh&Kh}5l^9#TjM0 9F<HasHGO"=$N3s]<MsHObt=(N 1 DNMH7F h}5l^9 (da~_r^_^9)# v 0 v E[ DO j9H#\YO 438Z<8K-\5lF$^9#

format PO`nGHQ9kA0rXj9kA0XjRG9# format OA01LR

G"!N$:l+G9# v FORMAT 9F<HasHN9F<HasH&iYk# FORMAT 9F<H

asHO18-zOO1LbKJ1lPJj^;s# v 9+i< INTEGER(4) ^?O INTEGER(8) QtN>0#3lKO

FORMAT 9F<HasHN9F<HasH&iYk,djvFilF$^ 9# FORMAT 9F<HasHO18-zOO1LbKJ1lPJj^; s# Fortran 95

Fortran 95 GO9F<HasH&iYkNdjvFOT(^;s#

Fortran 95 N*j

v 8zjt#3lO[lj9jtG"CFOJj^;s#3lO8gLGO^

j"&gLG*oCF$J1lPJj^;s#>gLNVGHQG-kN O"FORMAT 9F<HasHK-R7?A03<I@1G9#Vis/8 zO8gLN0^?O&gLNemK"CFb+^$^;s# v 8<N8zLVNt,,-zJA0KJCF$k8zG<?r^`8zQ

t#-zJA0HO8gLGO^j"&gLG*okA0G9#>gLNV GHQG-kNO" 372 Z<8NXFORMATYK-R7?A03<I@1G 9#Vis/8zO8gLN0^?O&gLNemK"CFb+^$^; s# v s8zH_~_?$WN[s# v 8z0#?@7"*ZisI,jtN>0GJ$lg"95NQ5rXj9

k*ZisIN"kr^`8z0r|-^9# v j9HX(A0_jrXj9k"9?j9/#

PRINT

h 10 O 9F<HasH*hS0- 437 v v0KjA7?>0j9HNj9H>rXj9k>0j9HXjR#

-qport=typestmt 3sQ$i<&*W7gsrXj9kH" PRINT 9F<HasHH 1lN!=r}D TYPE 9F<HasHrHQG-kh&KJj^9#

E[ DO j9H

do_object

POj9H`\G9#

do_variable

0t"^?OBt?$WN9+i<QtG9#

arith_expr1"arith_expr2"*hS arith_expr3

9+i<t0G9#

E[ DO j9HNOOO do_object_list G9#+jV7st*hS DO QtNMO" DO 9F<HasHNlgH1MK arith_expr1"arith_expr2"*hS arith_expr3 Gh ^j^9#E[ DO j9H,BT5lkH"E[ DO j9HN+jV74HK" do_object_list bN`\, 1 DXj5l"DO QtN=N~@NMK~8?,ZJMK V-9(il^9# c PRINT 10, A,B,C 10 FORMAT (E4.2,G3.2E1,B3)

X"ps

v 217 Z<8NXh 8 O I/O N50Y v 239 Z<8NXh 9 O I/O NA0_jY v -qport=typestmt KD$F\7/O"Vf<6<:&,$IWr2H7F/@5$# v 927 Z<8NXo|5l?!=Y

PRIVATE \* PRIVATE 0-O"HQX"U1rp7Fbb8e<k0GOb8e<k&(sF#F #<K"/;9G-J$3HrXj7^9#

� ( do_object_list , do_variable = arith_expr1, arith_expr2 � � ) , arith_expr3 �

PRINT

438 XL Fortran for AIX: is2<8&jU!ls9

=8

access_id

mNEM"^?OQt"Wm7<8c<"I8?"jt">0j9H&0k< WN>0G9# ,' PRIVATE 0-Ob8e<kN-zOOK@1XjG-^9#

1 DNb8e<kK#tN PRIVATE 9F<HasHrXjG-^9,"access_id_list rJ,G-k9F<HasHO 1 D@1G9# access_id_list rXj7F$J$ PRIVATE 9F<HasHGO"b8e<kbGx_*K"/;9D=J(sF#F# <NGU)kHN"/;9D=YrWi$Y<HK_j7F$^9#3Nh&J9F< HasHr^`b8e<kK access_id_list r}?J$ PUBLIC 9F<HasHrXj 9k3HOG-^;s#b8e<kK3Nh&J9F<HasHrXj7F$J$l g"GU)kHN"/;9D=YOQVjC/G9#@(*K"/;9D=YrXj7 F$J$(sF#F#<KOGU)kHK"/;9D=Y,"j^9#

QVjC/JmN1LRr}DWm7<8c<Nlg"CjN1LR,Wi$Y<HG "C?H7Fb"mN1LRG=NWm7<8c<K"/;9G-^9#Wi$Y<H J"/;9D=Yr}DWi$Y<H>z-t^?OXtkL,b8e<k&Wm7< 8c<K^^lklg"=Nb8e<k&Wm7<8c<OWi$Y<HJ"/;9D =Yr}DH$&3Hrk@7J1lPJj^;s#^?"QVjC/J"/;9D= Yr}DmN1LRr=Nb8e<k&Wm7<8c<K^`3HOG-^;s#

I8?jANfG PRIVATE 9F<HasHrXj7?lg"I8?N9YFN3s] <MsH,Wi$Y<HKJj^9#

I8?,Wi$Y<HG"k=$NOWi$Y<HGJ1lPJj^;s#Wi$Y< HJ*V8'/H^?OWi$Y<H&3s]<MsHr^`>0j9H&0k<WO Wi$Y<HGJ1lPJj^;s#Wi$Y<HJI8?N3s]<MsHr}DI 8?OWi$Y<HGJ1lPJj^;s#"k$OWi$Y<H&3s]<MsHr }?J1lPJj^;s#$UNz-t,Wi$Y<HJI8?G"klg"5VWm 0i`OWi$Y<HGJ1lPJj^;s#kLQt,Wi$Y<HJI8?G"k lg"XtOWi$Y<HGJ1lPJj^;s#

� PRIVATE access_id_list :: �

PRIVATE

h 10 O 9F<HasH*hS0- 439

PRIVATE 0-H_9-N"k0-

v ALLOCATABLE v DIMENSION v EXTERNAL v INTRINSIC v PARAMETER v POINTER v PROTECTED v SAVE v STATIC v TARGET v VOLATILE

c MODULE MC

PUBLIC ! Default accessibility declared as public INTERFACE GEN

MODULE PROCEDURE SUB1, SUB2 END INTERFACE PRIVATE SUB1 ! SUB1 declared as private CONTAINS

SUBROUTINE SUB1(I)

INTEGER I I = I + 1 END SUBROUTINE SUB1 SUBROUTINE SUB2(I,J)

I = I + J END SUBROUTINE END MODULE MC

PROGRAM ABC

USE MC K = 5 CALL GEN(K) ! SUB1 referenced because GEN has public ! accessibility and appropriate argument ! is passed CALL SUB2(K,4) PRINT *, K ! Value printed is 10 END PROGRAM

X"ps

v 41 Z<8NXI8?Y v 183 Z<8NXb8e<kY v 442 Z<8NXPROTECTEDY v 444 Z<8NXPUBLICY

PRIVATE

440 XL Fortran for AIX: is2<8&jU!ls9

PROGRAM \* PROGRAM 9F<HasHO"=NWm0i`1L,a$sWm0i`G"k3Hr (7^9#a$sWm0i`HO"BT~KBTD=Wm0i`rFSP7?H-K7 9F`+i)fru1hkWm0i`1LN3HG9# =8

name 3N9F<HasH,Xj5lF$ka$sWm0i`N>0G9# ,' PROGRAM 9F<HasHO*W7gsG9#

PROGRAM 9F<HasHrXj9klgO"a$sWm0i`Nh,N9F<Ha sHGJ1lPJj^;s#

P~9k END 9F<HasHNfKWm0i`>rXj9klg"=N>0O name KlW7J1lPJj^;s#

Wm0i`>OBTD=Wm0i`KP7F0m<PkG9#3N>0KO"BTD= Wm0i`bN&LVmC/"0tWm7<8c<"^?O>NWm0i`1LN$: l+H18>0rU1k3HOG-^;s#^?"a$sWm0i`KP7Fm<+k J>0rU1k3HOG-^;s#

>0O?$Wr}A^;s#^?"IN?$Wk@KbINEM9F<HasHKbX j9k3HOG-^;s#5VWm0i`^?Oa$sWm0i`+H+ia$sWm 0i`r2H9k3HOG-^;s# c PROGRAM DISPLAY_NUMBER_2

INTEGER A A = 2 PRINT *, A END PROGRAM DISPLAY_NUMBER_2

X"ps 181 Z<8NXa$sWm0i`Y

� PROGRAMname �

PROGRAM

h 10 O 9F<HasH*hS0- 441

PROTECTED

IBM H% \* PROTECTED 0-KhCF"b8e<k&(sF#F#<NQ9rhjg-/)fG -^9#b8e<k&Wm7<8c<,"]nb8e<k&(sF#F#<^?O=N 5V*V8'/HrQ9G-kNO"18b8e<k,Wm7<8c<H(sF#F# <N>}KjA5lF$klgN_G9# =8 PROTECTED 0-O"b8e<kNEMt,K7+XjG-^;s#

entity &LVmC/KJ$>0U-Qt ,' EQUIVALENCE 9F<HasHKhCFk@5l?*V8'/H, PROTECTED 0 -r}Dh&KXj7?lg"=N EQUIVALENCE 9F<HasHGXj5l?*V 8'/HO9YF PROTECTED 0-r}?J1lPJj^;s#

HQX"U1rp7F"/;95lk"PROTECTED 0-r}Ds]$s?<&*V 8'/HOjAG-^;s#

PROTECTED 0-r0t]$s?<KXj7FOJj^;s#

HQX"U1rp7F"/;95lk"PROTECTED 0-r}D]$s?<&*V8 '/HrJ<GXj7FOJj^;s v NULLIFY 9F<HasH^?O POINTER e~9F<HasHN]$s?<&*V

8'/HH7F v ALLOCATE ^?O DEALLOCATE 9F<HasHNdj6jD=*V8'/HH 7F v X"9k>z-t, INTENT(INOUT) ^?O INTENT(OUT) 0-r}D]$s?<

G"klgN"Wm7<8c<2HNBz-tH7F

� PROTECTED entity_declaration_list :: �

PROTECTED

442 XL Fortran for AIX: is2<8&jU!ls9

| | | | | | | | | | |

| | | | | | | | | | | | | | | |

PROTECTED 0-H_9-N"k0-

v ALLOCATABLE v AUTOMATIC v DIMENSION v INTENT v OPTIONAL v POINTER v PRIVATE v PUBLIC v SAVE v STATIC v TARGET v VOLATILE

c !NcG"age H val N>}NMO"3li,k@5lF$k5Vk<AsKhCFN _Q9G-^9#

module mod1

integer, protected :: val integer :: age protected :: age contains

subroutine set_val(arg)

integer arg val = arg end subroutine subroutine set_age(arg)

integer arg age = arg end subroutine end module program dt_init01

use mod1 implicit none integer :: value, his_age call set_val(88) call set_age(38) value = val his_age = age print *, value, his_age end program

X"ps

183 Z<8NXb8e<kY

438 Z<8NXPRIVATEY

444 Z<8NXPUBLICY

IBM H% N*j

PROTECTED

h 10 O 9F<HasH*hS0- 443

| | | | | | |

| | | |

| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

PUBLIC \* PUBLIC 0-O">NWm0i`1L,HQX"U1rp7Fb8e<k&(sF#F #<K"/;9G-k3HrXj7^9# =8

access_id

mNEM"^?OQt"Wm7<8c<"I8?"jt">0j9H&0k< WN>0G9# ,' PUBLIC 0-Ob8e<kN-zOOK@1XjG-^9#

1 DNb8e<kK#tN PUBLIC 9F<HasHrXjG-^9,"access_id_list rJ,G-k9F<HasHO 1 D@1G9# access_id_list rXj7F$J$ PUBLIC 9F<HasHGO"b8e<kbGx_*K"/;9D=J(sF#F#< NGU)kHN"/;9D=YrQVjC/K_j7F$^9#3Nh&J9F<Ha sHr^`b8e<kK access_id_list r}?J$ PRIVATE 9F<HasHrXj9 k3HOG-^;s#b8e<kK3Nh&J9F<HasHrXj7F$J$lg" GU)kHN"/;9D=YOQVjC/G9#@(*K"/;9D=YrXj7F$ J$(sF#F#<KOGU)kHK"/;9D=Y,"j^9#

QVjC/JmN1LRr}DWm7<8c<Nlg"CjN1LR,Wi$Y<HG "C?H7Fb"mN1LRG=NWm7<8c<K"/;9G-^9#Wi$Y<H J"/;9D=Yr}DWi$Y<H>z-t^?OXtkL,b8e<k&Wm7< 8c<K^^lklg"=Nb8e<k&Wm7<8c<OWi$Y<HJ"/;9D =Yr}DH$&3Hrk@7J1lPJj^;s#^?"QVjC/J"/;9D= Yr}DmN1LRr=Nb8e<k&Wm7<8c<K^`3HOG-^;s#

IBM H%

QVjC/H$&"/;9D=Yr}D(sF#F#<O STATIC 0-r}D3HO G-^;s,"b8e<kbNQVjC/&(sF#F#<Ob8e<kbN IMPLICIT STATIC 9F<HasHKhCFFA5l^;s#

IBM H% N*j

� PUBLIC access_id_list :: �

PUBLIC

444 XL Fortran for AIX: is2<8&jU!ls9

PUBLIC 0-H_9-N"k0-

v ALLOCATABLE v DIMENSION v EXTERNAL v INTRINSIC v PARAMETER v POINTER v PROTECTED v SAVE v TARGET v VOLATILE

c MODULE MC

PRIVATE ! Default accessibility declared as private PUBLIC GEN ! GEN declared as public INTERFACE GEN

MODULE PROCEDURE SUB1 END INTERFACE CONTAINS

SUBROUTINE SUB1(I)

INTEGER I I = I + 1 END SUBROUTINE SUB1 END MODULE MC PROGRAM ABC

USE MC K = 5 CALL GEN(K) ! SUB1 referenced because GEN has public ! accessibility and appropriate argument ! is passed PRINT *, K ! Value printed is 6 END PROGRAM

X"ps

v 438 Z<8NXPRIVATEY v 183 Z<8NXb8e<kY

READ \* READ 9F<HasHOG<?>w~O9F<HasHG9# =8

PUBLIC

h 10 O 9F<HasH*hS0- 445

| format FMT=format N`Grb9kA01LRG9#3lO[lj9jtG"CFO

Jj^;s#

name >0j9HN0k<W>G9#

input_item

~Oj9H`\G9#~Oj9HKO>w9kG<?rXj7^9#~Oj9 H`\KO"!NbNrXjG-^9# v Qt>#?@7"[j5$:[sr|-^9#3N[sO"9YFN[s(

lasH,"9Hl<8KBsG$kgxGXj5lF$k+Nh&Kh} 5l^9# ]$s?<OjAD=?<2CHHX"5;k,W,"j"dj6jD=* V8'/HOdj6k,W,"j^9#I8?N*V8'/HO"3N9F <HasHN-zOO1LN0&K"kG*3s]<MsHr}D3HOG -^;s#input_item r>A7Fb"]$s?<r^`I8?N*V8'/ HO/87^;s# jM09F<HasHbN=$NN3s]<MsH O"I8?jAG=lkgxGXj5lF$k+Nh&Kh}5l^9#T jM09F<HasHGO"=$N3s]<MsHObt=(N 1 DNM H7Fh}5l^9 (da~_r^_^9)# v E[ DO j9H#\YO 451 Z<8NXE[ DO j9HYK-\5lF$ ^9# io_control

uVXjR (UNIT=) r,: 1 D^sG$J1lPJiJ$j9HG9#3N j9HKO">N-zJXjRr=l>l 1 D:D~lk3H,G-^9#

[UNIT=] u

~O`nGHQ9kuVrXj9kuV1LRG9# u O"0tuV1LR^ ?ObtU!$k1LRG9#

IBM H%

0tuV1LRO0tU!$kr(7^9#=lO!N&AN 1 DG9# v M, 0 A 2,147,483,647 NOObK"k0t0# v "9?j9/"0tuV 5 r1L7"8`~OK"i+8a\35lF$

kbN#

IBM H% N*j

� READ name format

, input_item_list ( io_control_list ) input_item_list

� READ

446 XL Fortran for AIX: is2<8&jU!ls9 btU!$k1LRObtU!$kr(7^9#3lO"Y/Hk:(zr} D[s;/7gsKOJiJ$8zQtN>0G9#

*W7gsN8zG"k UNIT= rJ,9klg"u O io_control_list NGi N`\GJ1lPJj^;s#*W7gsN8zG"k UNIT= rXj9kl g"*W7gsN8z FMT= ^?O*W7gsN8z NML= bJ1lPJj ^;s#

[FMT=] format

~O`nGHQ9kA0rXj9kA0XjRG9# format OA01LR G"!N$:l+G9# v FORMAT 9F<HasHN9F<HasH&iYk# FORMAT 9F<H

asHO18-zOO1LbKJ1lPJj^;s# v 9+i< INTEGER(4) ^?O INTEGER(8) QtN>0#3lKO

FORMAT 9F<HasHN9F<HasH&iYk,djvFilF$^ 9# FORMAT 9F<HasHO18-zOO1LbKJ1lPJj^; s# Fortran 95

Fortran 95 GO9F<HasH&iYkNdjvFOT(^;s#

Fortran 95 N*j

v 8zjt#3lO8gLGO^j"&gLG*oCF$J1lPJj^;

s#>gLNVGHQG-kNO"FORMAT 9F<HasHK-R7?A 03<I@1G9#Vis/8zO8gLN0^?O&gLNemK"CF b+^$^;s# v 8<N8zLVNt,,-zJA0KJCF$k8zG<?r^`8zQ

t#-zJA0HO8gLGO^j"&gLG*okA0G9#>gLNV GHQG-kNO" 372 Z<8NXFORMATYK-R7?A03<I@1G 9#Vis/8zO8gLN0^?O&gLNemK"CFb+^$^; s# format ,[s(lasHNlg"A01LRN95O[s(lasH N95r6(FOJj^;s# v s8zH_~_?$WN[s#8z[sN`Gb@7?h&K"G<?OzJA01LRGJ1lPJj^;s# v 8z0#?@7"*ZisI,jtN>0GJ$lg"95NQ5rXj9

k*ZisIN"kr^`8z0r|-^9# v j9HX(A0_jrXj9k"9?j9/# v v0KjA7? >0j9HNj9H>rXj9k>0j9HXjR#

*W7gsN8zG"k FMT= rJ,9klg"io_control_list bN 2 V\N `\O format GJ1lPJj^;s#GiN`\O"*W7gsN8z

READ

h 10 O 9F<HasH*hS0- 447

UNIT= rJ,7?uVXjRGJ1lPJj^;s# 1 DN~O9F<Ha sHK NML= H FMT= N>}rXj9k3HOG-^;s#

POS=integer_expr

integer_expr O9+i<0t0G"0NMO 0 hjg-/J1lPJj^; s#POS= O9Hj<`&"/;9QK\35l?U!$kbGI_hilk U!$k-11LNU!$kLVr(7^9# POS= O"LVharT&3 H,G-J$U!$kKHQ7FOJj^;s#

REC= integer_expr

>\"/;9QK\35l?U!$kNfGI_hkl3<INVfrXj9 kl3<IXjRG9# REC= XjRrHQG-kNO">\~ONlgK Bil^9# integer_expr O5NMr}D0t0G9#j9HX(^?O>0 j9HA0_jrHQ7F$klg"*hSuVXjRGbtU!$krHQ 7F$klg"l3<IXjRO-zGO"j^;s# END= XjRr1~ KQ$k3HOG-^;s#l3<IXjRO"U!$kbNl3<INjP *JLVr(7^9#GiNl3<INjPLVVfO 1 G9#9Hj<`& "/;9QK\35l?uVrXj9kG<?>w9F<HasHG REC= rXj7FOJj^;s#^?"POS= XjRrHQ7FOJj^;s#

IBM H%

ID= integer_variable

G<?>w,s1|KTolk3Hr(7^9# integer_variable O" INTEGER(4) ^?OGU)kH0tN?$WN9+i<G9#(i<,!P5 lJ$lg"integer_variable O"s1|G<?>w9F<HasHNBTeK 1 DNMGjA5l^9#3NMO"P~9k WAIT 9F<HasHbGHQ 5lJ1lPJj^;s#

s1|G<?>wO">\TjM0"g!TjM0"9Hj<`TjM0N$ :l+GJ1lPJj^;s#btU!$kXNs1| I/O OX_5lF$^ 9#m<8zuVXNs1| I/O (?H(P"F<W^?Om<@}\je< `XNs1| I/O) O"X_5lF$^9# integer_variable r"G<?>w I/O j9HN(sF#F#<d"G<?>w I/O j9HN io_implied_do N do_variable KX"5;k3HOG-^;s# integer_variable ,[s(las H2HNlg"=N:(zMO"G<?>w"io_implied_do h}"^?O io_control_spec bN>NXjRNjAd>AJIKhCFFAru1FOJj ^;s#

IBM H% N*j

IOSTAT= ios

I/O `nNu7r(9 I/O u7XjRG9# ios O"INTEGER(4) ^?OGU

READ

448 XL Fortran for AIX: is2<8&jU!ls9

| | | | | | | | | | | | | | |

| | | | | | | | |

)kH0tN?$WNQtG9# IOSTAT= XjRO"(i<&aC;<8r ^)7^9#9F<HasHNBT,0;9kH"ios NMO!Nh&KjA 5l^9# v (i<,/87J+C?lg"U!$kN*oj,!P5lJ+C?lg"

l3<IN*oj,!P5lJ+C?lgO"<m,jA5l^9# v (i<,/87?lgO5NM,jA5l^9# v U!$kN*oj,!P5lF$F"7+b"(i<,/87J+C?lg

O"iNM,jA5l^9# v l3<IN*oj,!P5lF"7+b"(i<,/87J+C?+U!$

kN*oj,!P5l?lgO"U!$kN*ojNMHO[JkiNM, jA5l^9#

ERR= stmt_label

(i<,/87?lgK)f,\5lkBTD=9F<HasHNiYkrX j9k(i<XjRG9# ERR= XjRr3<G#s09kH"(i<&a C;<8O^)5l^9#

END= stmt_label

(i<,/8;:KU!$k*;l3<I^G#7?lgK"Wm0i`NB TrQ39k9F<HasH&iYkrXj9kU!$kN*ojXjRG 9#0tU!$kOU!$kNG*l3<INeKLVU1il^9# IOSTAT= XjRrXj7?lg"3NXjRKOiNM,djvFil^ 9# NUM= XjRrXj7?lg"3NXjRKO0tM,djvFil^ 9#(i<,/87?lg"=N9F<HasHK SIZE= XjR,^^lF $kH"Xj7?QtO0tMGjA5l^9#END= XjRr3<G#s0 9kH"U!$kN*ojKX9k(i<&aC;<8,^_5l^9#3N XjRO"g!"/;9^?O>\"/;9QK\35l?uVKXj9k3 H,G-^9#

IBM H%

NUM= integer_variable

~POj9HHU!$kNVG>w5lkG<?NP$HtrXj9ktXj RG9# integer_variable O"INTEGER(4) ?$W"64 SCHN INTEGER(8) ?$W"^?OGU)kHN0t?$WN9+i<Qt>G9# NUM= Xj RrHQG-kNO"TjM0PONlgKBil^9#NUM Qia<?< r3<G#s09kH"POj9HK=(5lkP$Ht,"l3<IKq- ~akP$Hthjbg-$lg"P5lk(i<=(O^_5l^9#3N lg"integer_variable NMO"q-~_D=JGgl3<I9K_j5l^ 9#DjNPOj9H`\+iNG<?O"3lJeNl3<IKOq-~^ l^;s#

IBM H% N*j

READ

h 10 O 9F<HasH*hS0- 449

[NML=] name

v0KjA7?>0j9HN>0rXj9k>0j9HXjRG9#*W7g sN8zN NML= rXj7J$lg"j9HN 2 V\NQia<?<O>0 j9HN>0GJ1lPJj^;s#^?"GiN`\O UNIT= rJ,7? uVXjRGJ1lPJj^;s# NML= H UNIT= N>}rXj9kl g"9YFNQia<?<r$UNgxGXj9k3H,G-^9# NML= XjRO FMT= NeXXjRG9#1 DN~O9F<HasHK NML= H FMT= N>}rXj9k3HOG-^;s#

ADVANCE= char_expr

3N9F<HasHKD$Fsv0~O,/89k+I&+rhj9kv0X jRG9# char_expr O9+i<8z0G"0NMO"YES ^?O NO N$ :l+K>A5l^9# NO rXj7?lg"sv0~O,/87^9# YES rXj7?lg"v0jM0g!~O"^?Ov09Hj<`~O,/8 7^9#GU)kHMO YES G9#ADVANCE= rXjG-kNO"btU !$k1LXjRrXj7J$@(*JA0EMr}DjM0Ng! READ 9F<HasH^?O9Hj<` READ 9F<HasHb@1G9#

SIZE= count

=_N~O9F<HasHNBTfKG<?T8-RRKhCF>w5lk8 ztrhj9k8z+&sHXjRG9# count O"GU)kHN0t?$ W" INTEGER(4) ?$W"^?O 64 SCHN INTEGER(8) ?$ WN9+i<QtG9# da~_H7F^~5lkVis/O+& sH5l^;s#

EOR= stmt_label

l3<IN*ojXjRG9#3NXjRrXj7"l3<IN*oj,!P 5l"9F<HasHNBTfK(i<,/87J+C?lgO"J<NH* jG9# PAD= ,"klg"!Nh&KJj^9# 1. PAD= XjRNM, YES Nlg"l3<IOVis/Gda~^l"~

Oj9H`\H"l3<I,^`8zhjb?/N8zr,WH9kG<? T8-RRr~?7^9# 2. READ 9F<HasHNBT,*;7^9# 3. READ 9F<HasHKXj5lF$kU!$k,=_Nl3<INem

KV+l^9# 4. IOSTAT= XjRrXj7F$klg"Xj7?QtOU!$kN*ojN

MH[JkiNMGjA5l^9# 5. SIZE= XjRrXj7F$klg"Xj7?QtO0tMGjA5l^ 9# 6. EOR= XjRKhCFXj5lF$k9F<HasH&iYkr^`9F

<HasHNBT,Q35l^9# 7. l3<I*ojKX9kaC;<8,^_5l^9#

READ

450 XL Fortran for AIX: is2<8&jU!ls9

| | | | | | | |

E[ DO j9H

do_object

POj9H`\G9#

do_variable

0t"^?OBt?$WN9+i<QtG9#

arith_expr1"arith_expr2"*hS arith_expr3

9+i<t0G9#

E[ DO j9HNOOO do_object_list G9#+jV7st*hS DO QtNMO" DO 9F<HasHNlgH1MK arith_expr1"arith_expr2"*hS arith_expr3 Gh ^j^9#E[ DO j9H,BT5lkH"E[ DO j9HN+jV74HK" do_object_list bN`\, 1 DXj5l"DO QtN=N~@NMK~8?,ZJMK V-9(il^9#

DO Qt^?OX"9kG<?`\r~Oj9H`\H7F do_object_list KXj9k 3HOG-^;s#?@7"E[ DO j9HN0K"k18 READ 9F<HasHb GO DO Qt^?OX"9kG<?`\rI_hk3H,G-^9# ,' ERR=" EOR= *hS END= XjRKhCFXj5lk9F<HasH&iYkO READ 9F<HasHH18-zOO1LbK"k,t?<2CH&9F<HasHr 2H7F$J1lPJj^;s#

EOR= XjR^?O SIZE= XjRrQ$?lgO"M NO r}D ADVANCE= Xj RbXj9k,W,"j^9#

IBM H%

NUM= XjRrXj7?lgO"A0XjRb>0j9HXjRbXj9k3HOG- ^;s#

IBM H% N*j

IOSTAT="SIZE="NUM= XjRKXj5l?Qtr"~Oj9H`\">0j9HN j9H`\"*hSE[ DO j9HN DO QtKX"U1k3HOG-^;s#3N h&JXjRQt,[s(lasHNlg"G<?>w"E[ DO h}"^?O>NX jRNjA^?O>A,"=N:(zMKFAr?(FO$1^;s#

� ( do_object_list , do_variable = arith_expr1, arith_expr2 � � ) , arith_expr3 �

READ

h 10 O 9F<HasH*hS0- 451 io_control_list rXj7F$J$ READ 9F<HasHO"0tuV1LR,"9?j 9/G"k io_control_list rXj7? READ 9F<HasHH18uVrXj7^ 9# ERR= H IOSTAT= XjR,_j5lF$kH-K(i<,!P5lkH"ERR= X jRKhCFXj5l?9F<HasHKP7F>w,Tol"5N0tM, ios Kd jvFil^9#

IBM H%

ERR= + IOSTAT= XjR,_j5l"s1|G<?>wfK(i<,!P5lkH" P~9k WAIT 9F<HasHNBTOWa5l^;s#

END= + IOSTAT= XjR,_j5l"s1|G<?>wfKU!$kN*ojro, !P5lkH"P~9k WAIT 9F<HasHNBTOWa5l^;s#

Q9(i<,!P5l" CNVERR BT~*W7gs, NO K_j5lF$klg" IOSTAT= O_j5l^9," ERR= KO,t7^;s#

IOSTAT= b ERR= bXj7F$J$lgO"J<NH*jG9# v EgJ(i<,!P5lkHWm0i`Od_7^9# v s|D=(i<,!P5l" ERR_RECOVERY BT~*W7gs, YES K_j5

lF$kH"Wm0i`O!N9F<HasHNh}rQ37^9#*W7gs, NO K_j5lF$kH"Wm0i`Od_7^9# v ERR_RECOVERY BT~*W7gs, YES K_j5lF$klg"Q9(i<,

!P5lkH"Wm0i`O!N9F<HasHNh}rQ37^9# CNVERR B T~*W7gs, YES K_j5lF$klg"Q9(i<Os|D=(i<H7F h}5l^9#l}"CNVERR=NO Nlg"(i<OQ9(i<H7Fh}5l^ 9# IBM H% N*j

c INTEGER A(100) CHARACTER*4 B READ *, A(LBOUND(A,1):UBOUND(A,1)) READ (7,FMT=,(A3),,ADVANCE=,NO,,EOR=100) B . . 100 PRINT *, ,end of record reached, END

READ

452 XL Fortran for AIX: is2<8&jU!ls9

X"ps

v 225 Z<8NXG<?>w9F<HasHNs1|NBTY v Vf<6<:&,$IWNXXL Fortran I/O N$sWjasF<7gsN\YY v 229 Z<8NXro*hS IOSTAT MY v 500 Z<8NXWRITEY v 496 Z<8NXWAITY v 217 Z<8NXh 8 O I/O N50Y v Vf<6<:&,$IWNXBT~*W7gsN_jY v 927 Z<8NXo|5l?!=Y

REAL \* REAL ?$Wk@9F<HasHO"Bt?$WN*V8'/HHXtN95H0-r Xj7^9#*V8'/HKOi|MrdjvFk3H,G-^9# =8

=l>lNU#O!NH*jG9#

attr_spec ALLOCATABLE AUTOMATIC DIMENSION (array_spec) EXTERNAL INTENT (intent_spec) INTRINSIC OPTIONAL PARAMETER POINTER PRIVATE PUBLIC SAVE STATIC TARGET VOLATILE

� REAL :: kind_selector , attr_spec_list ::

entity_decl_list �

READ

h 10 O 9F<HasH*hS0- 453 kind_selector

IBM H%

Bt(sF#F#<N95 (4"8"16) rXj7^9#int_literal_constant K O"kind ?U-Qia<?<OXjG-^;s#

IBM H% N*j

attr_spec

CjN0-N,'KD$FO"=N0-H18>0r}D9F<HasHr2 H7F/@5$#

intent_spec

IN"OUT"^?O INOUT N$:l+G9#

:: @Vk&3ms&;Ql<?<G9##tN0-rXj9kH-"^?O =

initialization_expr "k$O => NULL() rHQ9kH-K,WKJj^9#

array_spec

!5-&Nj9HG9#

entity_decl

� ( int_initialization_expr )

KIND = (1) * int_literal_constant

�

m: 1 IBM H%

REAL

454 XL Fortran for AIX: is2<8&jU!ls9 a *V8'/H>^?OXt>G9# array_spec rXt>KXj9k3

HOG-^;s#

IBM H%

len kind_selector KXj5lF$k95r*<P<i$I7^9#kind ?

U-Qia<?<rXj9k3HOG-^;s#(sF#F#<N9 5O"vFG-k95XjN 1 Dr=90tNjFikjtGJ1l PJj^;s#

IBM H% N*j

IBM H%

initial_value

>0N>0KhCFXj5lk(sF#F#<Ki|Mr?(^9#

IBM H% N*j

initialization_expr

i|=0rHQ7F">0N>0KhCFXj5lk(sF#F#<

� a (1) (2) ( array_spec ) * len (3) (4) ( array_spec ) * len

�

� (5) / initial_value_list / = initialization_expr (6) => NULL()

�

m: 1 IBM H%

2 IBM H%

3 IBM H%

4 IBM H%

5 IBM H%

6 Fortran 95

REAL

h 10 O 9F<HasH*hS0- 455

Ki|Mr?(^9#

Fortran 95

=> NULL()

]$s?<&*V8'/HKi|Mr?(^9#

Fortran 95 N*j

,' Fortran 95

I8?NjAKD$F"J<N3H,:v7^9# v => ,3s]<MsHNi|=G=lklg" POINTER 0-r attr_spec_list KX

j7J1lPJj^;s# v = ,3s]<MsHNi|=G=lklg" POINTER 0-r attr_spec_list KXj

G-^;s# v 3sQ$i<O"?$Wk@N-zOO1LbK"k initialization_expr r>A7^ 9# QtK => rXj9klg"*V8'/HK POINTER 0-rXj7J1lPJj^ ;s# Fortran 95 N*j

QtK initialization_expr rXj9klg"*V8'/HK POINTER 0-rXjG- ^;s#

?$Wk@9F<HasHfN(sF#F#<O"(sF#F#<KP7FXj5l? 0-N,'K>$^9#\YOP~9k0-9F<HasHr2H7F/@5$#

?$Wk@9F<HasHO"-zJE[N?$WN,'r*<P<i$I7^9#H _~_XtN?$WrN'9k?aK"?$Wk@9F<HasHrHQ9k3H,G -^9#?$Wk@9F<HasHNfKH_~_XtNmN>^?OCj>,HQ5 lF$Fb"=N>0OH_~_XtNC-r:&3HO"j^;s#

*V8'/H,>z-t"dj6jD=*V8'/H"]$s?<"XtkL"5>& LVmC/bN*V8'/H"0t]$s?<"0t>"H_~_>"^?O+0*V 8'/HG"klg"=N*V8'/Hr?$Wk@9F<HasHNfGi|=9k 3HOG-^;s# AUTOMATIC 0-r}CF$k*V8'/Hbi|=9k3HO G-^;s#*V8'/H,VmC/&G<?&Wm0i`1LbN>0U-&LVm C/K"klg"=N*V8'/Hri|=G-^9#

REAL

456 XL Fortran for AIX: is2<8&jU!ls9

IBM H%

^?"*V8'/H,b8e<kbN>0U-&LVmC/K"klgb"=N*V8 '/Hri|=G-^9#

IBM H% N*j

Fortran 95

Fortran 95 GO"]$s?<Oi|=9k3H,G-^9#]$s?<ri|=9kK O"=> NULL() rHQ9k}!7+"j^;s#

Fortran 95 N*j

$s?<U'<9\N""k$O5VWm0i`NXjt,Kk@0,"klg" array_spec Nk@0rsjt0K9k3H,G-^9#3Nsjt0rHQ9kk@* V8'/HN&A">z-t^?O]$sF#s0hGJ$bNr+0*V8'/H H $$^9#

1 DN0-r 1 DN?$Wk@9F<HasHNfG+jV93HOG-^;s#^ ?"1 DN-zOO1LbG(sF#F#<K180-r@(*K#ts?(k3Hb G-^;s#

9F<HasH, PARAMETER 0-r}DH-O"initialization_expr rXj9k,W ,"j^9#k@9k(sF#F#<,QtG"initialization_expr ^?O NULL() rXj7?lg"QtOGiKjA5l^9#

Fortran 95

k@9k(sF#F#<,I8?3s]<MsHG" initialization_expr ^?O NULL() rXj7?lgO"I8?KOGU)kHi|=,"j^9#

Fortran 95 N*j

a O"H_~_djvFN,'K>CF"initialization_expr KhCFh^kMKhjj A5l^9#(sF#F#<,[sG"klgO"?$Wk@9F<HasH+"^? O18-zOO1LbN0NEM9F<HasHG"=N[sNAurXj9k,W, "j^9#Qt^?OQt5V*V8'/Hr#tsi|=9k3HOG-^;s#a ,QtG"initialization_expr ^?O NULL() ,"klg" a ,] IQ_*V8'/H (>0U-&LVmC/bN*V8'/Hr|/) G"k3HrU #7^9#*V8'/HNi|=O*V8'/HNp\*J9Hl<8&/i9KFA r?(klgb"j^9#

REAL

h 10 O 9F<HasH*hS0- 457 entity_decl NfGXj5lF$k array_spec O DIMENSION 0-NfN array_spec h jb%h7^9#

POINTER 0-r}?J$[sXtNkLO"@(*Au[sNEMr}DbNGJ1 lPJj^;s#

k@5l?(sF#F#<,XtNlg""/;9D=J@($s?<U'<9r}D 3HOG-^;s#H_~_XtNlgO"3NBjGO"j^;s#

IBM H%

v0KjtN>0H7FjA5lF$k T ^?O F ,?$Wk@9F<HasHK" klg"=lOJ,5l?@}jtGOJ/>0U-jtN>0KJj^9#

IBM H% N*j

c REAL(8), POINTER :: RPTR REAL(8), TARGET :: RTAR

X"ps

v 31 Z<8NXBtY v 110 Z<8NXi|=0Y v E[N~O,'N\YKD$FO" 69 Z<8NX?$WNha}Y v 85 Z<8NX[sk@RY v 29 Z<8NX+0*V8'/HY v 78 Z<8NXQtN9Hl<8&/i9Y v i|MN\YKD$FO" 327 Z<8NXDATAY

RECORD

IBM H% \* RECORD 9F<HasHOClJA0N?$Wk@9F<HasHG9#>N?$W k@9F<HasHHO[Jj"RECORD 9F<HasHGk@5l?(sF#F# <N0-O3N9F<HasH+NKOXjG-^;s#

REAL

458 XL Fortran for AIX: is2<8&jU!ls9

=8 l3<I&(sF#F#<k@O"J<N=8K>CFT$^9#

record_stmt:

� � , RECORD / type_name/ record_obj_dcl_list :: �

record_obj_dcl: � record_object_name (-array_spec-) �

type_name O-zOO1LbG"/;9D=JI8?N>0GJ1lPJj^;s# ,' RECORD 9F<HasHbG(sF#F#<ri|=9k3HOG-^;s#

record_stmt O"=N>0K"k type_name KhCFXj5l?I8?N(sF#F# <rk@7^9#

RECORD -<o<IO"IMPLICIT ^?O FUNCTION 9F<HasHN type_spec H 7FOXjG-^;s# c J<NcGO"I8?Qtrk@9k?aK"RECORD 9F<HasH,HQ5lF $^9#

STRUCTURE /S/

INTEGER I END STRUCTURE STRUCTURE /DT/

INTEGER I END STRUCTURE RECORD/DT/REC1,REC2,/S/REC3,REC4

X"ps

v l3<I=$*hSI8?KD$F\7/O" 41 Z<8NXI8?Yr2H7F/

@5$#

IBM H% N*j

RECORD

h 10 O 9F<HasH*hS0- 459

RETURN \* RETURN 9F<HasHO!N3HrT$^9# v Xt5VWm0i`GO"5VWm0i`NBTr*;7"5VWm0i`N2H5

N9F<HasHK)fra7^9#XtNMO"2H5NWm7<8c<GHQD =G9# v 5Vk<As&5VWm0i`GO"=N5VWm0i`r*;7"Wm7<8c<

2HNeK"kGiNBTD=9F<HasHK)fra9+""k$O"*raj @,Xj5lF$klgO"=3K)fra7^9#

IBM H%

v a$sWm0i`GO"BTD=Wm0i`NBTr*;7^9#

IBM H% N*j

=8

IBM H%

arith_expr

9+i<0t"Bt"^?O#Gt0G9#0NM,0tGJ$lg"HQ0 K"INTEGER(4) KQ95l^9#arith_expr O[lj9jtG"CFOJj ^;s#

IBM H% N*j

,' arith_expr O"5Vk<As&5VWm0i`bGN_XjG-^9#3lO"eXa j@rXj7^9# m , arith_expr NMG"V1 v m v (SUBROUTINE ^?O ENTRY 9F<HasHbN"9?j9/t)WG"lP">z-tj9HbN m V\ N"9?j9/,*r5l^9#=Ne"CALL 9F<HasHbN m V\N*ra jXjRH7FXj5lF$k9F<HasH&iYkr}DFSP7Wm7<8c< bN9F<HasHK")f,a5l^9#?H(P"m NM, 5 Nlg"CALL 9

� RETURN (1) arith_expr �

m: 1 IBM H%

RETURN

460 XL Fortran for AIX: is2<8&jU!ls9

F<HasHbN 5 V\N*rajXjRH7FXj5lF$k9F<HasH&iY kr}D9F<HasHK)f,a5l^9#

arith_expr rJ,9k+""k$O=NM (m) ,"1 +i (SUBROUTINE ^?O ENTRY 9F<HasHbN"9?j9/Nt) ^GNOO0K"klg"LoNaj ,BT5l^9#)fO"FSP7Wm7<8c<bN CALL N!N9F<HasH Ka5l^9#

RETURN ,BT5lkH"5VWm0i`N>z-tH=N5VWm0i`N$s9 ?s9Ks!5lkBz-tNVNX"U1,*;7^9#5VWm0i`KHCFm <+kG"k(sF#F#<O" 74 Z<8NX$jAr/85;k$YsHYKb@5 lF$kbNr|$F"9YF$jAKJj^9#

1 DN5VWm0i`K#tN RETURN 9F<HasHrXj9k3HbG-^9 ,"?bXj7J/Fb+^$^;s#Xt5VWm0i`^?O5Vk<As&5V Wm0i`bN END 9F<HasHO"RETURN 9F<HasHH18/-r7^ 9# c CALL SUB(A,B) CONTAINS

SUBROUTINE SUB(A,B)

INTEGER :: A,B IF (A.LT.B)

RETURN ! Control returns to the calling procedure ELSE . . END IF END SUBROUTINE END X"ps

v 206 Z<8NX>z-tH7FN"9?j9/Y v *raj@Nb@O" 193 Z<8NXBz-tNEMY v 74 Z<8NX$jAr/85;k$YsHY

REWIND \* REWIND 9F<HasHO"g!"/;9QK\35l?0tU!$krU!$kNG iNl3<INh,KLVU1^9#9Hj<`&"/;9Nlg"REWIND 9F<H asHOU!$kri|@KLVU1^9#

RETURN

h 10 O 9F<HasH*hS0- 461

| | |

=8

u 0tuV1LRG9# u NMO"9?j9/"^?O[lj9jtG"CFO

Jj^;s#

position_list

uVXjR ([UNIT=]u) r,: 1 D^sG$J1lPJiJ$j9HG9#3 Nj9HKO">N-zJFXjRr 1 D:D~lk3H,G-^9#-zJ XjRO!NH*jG9#

[UNIT=] u

uVXjRG9#u O0tuV1LRG"=NMO"9?j9/G"CFOJ j^;s#0tuV1LRO9+i<0t0 (1 A 2,147,483,647 NMr}D) G=5lk0tU!$kr(7^9#*W7gsN8zG"k UNIT= rJ, 9klg"u O position_list NGiN`\GJ1lPJj^;s#

IOSTAT= ios

I/O `nNu7r(9 I/O u7XjRG9# ios O"INTEGER(4) ?$WN9 +i<Qt^?OGU)kHN0tG9# REWIND 9F<HasHNBT, 0;9kH"ios NMO!Nh&KjA5l^9# v (i<,/87J+C?lgO 0 v (i<,/87?lgO5NM

ERR= stmt_label

(i<,/87?lgK)f,\5lk18-zOO1LbNBTD=9F< HasHN9F<HasH&iYkrXj9k(i<XjRG9# ERR= X jRr3<G#s09kH"(i<&aC;<8O^)5l^9# ,' uV,\35lF$J$lg"fort.n H$&>0NGU)kHNU!$kKP7Fg! "/;9rXj9kE[N OPEN 9F<HasH,BT5l^9#33G"n OhT <mr|n7? u NMG9#Xj7?uVK\35lF$k0tU!$k,8_7J$ lg"REWIND 9F<HasHOzOr}A^;s#\35lF$k0tU!$k,8 _7F$klg"U!$kN*oj^<+<,n.5l (,WJlg)"U!$k,Gi Nl3<INOaKLVU1il^9#U!$k,9GKi|@KLVU1ilF$k lg"REWIND 9F<HasHOzOr}A^;s# REWIND 9F<HasHrB T9kH"u r2H7F$k=lJ_N READ ^?O WRITE 9F<HasHGO"u KX"U1il?0tU!$kNGiNl3<I+iNG<?NI_hj"^?O=N l3<IXNG<?Nq-~_,Tol^9#

� REWIND u ( position_list ) �

REWIND

462 XL Fortran for AIX: is2<8&jU!ls9

ERR= H IOSTAT= XjR,_j5lF$kH-K(i<,!P5lkH"ERR= X jRKhCFXj5l?9F<HasHKP7F>w,Tol"5N0tM, ios Kd jvFil^9#

IBM H%

IOSTAT= b ERR= bXj7F$J$lgO"J<NH*jG9# v EgJ(i<,!P5lkHWm0i`Od_7^9# v s|D=(i<,!P5l"ERR_RECOVERY BT~*W7gs, YES K_j5

lF$kH"Wm0i`O!N9F<HasHNh}rQ37^9#*W7gs, NO K_j5lF$kH"Wm0i`Od_7^9#

IBM H% N*j

c REWIND (9, IOSTAT=IOSS)

X"ps

v 229 Z<8NXro*hS IOSTAT MY v 217 Z<8NXh 8 O I/O N50Y v Vf<6<:&,$IWNXBT~*W7gsN_jY

SAVE \* SAVE 0-O"Qt*hS>0U-&LVmC/rjA7?5VWm0i`+i)f, aC?eb"jAu7r]}7?$*V8'/H*hS>0U-&LVmC/N>0r Xj7^9# =8 � � SAVE , object_name :: / common_block_name/

�

REWIND

h 10 O 9F<HasH*hS0- 463

,' j9HrXj7F$J$ SAVE 9F<HasHGO"-zOO1LbN9YFN&L `\*hSm<+kQtN>0r9F<HasHKXj7?+Nh&Kh}5l^9# SAVE 0-r}D&LVmC/>O"=N>0U-&LVmC/bN9YFN(sF# F#<rXj9k3HH18zLr}A^9#

Xt5VWm0i`^?O5Vk<As&5VWm0i`bGO"SAVE 0-GXj7 ?QtO"=N5VWm0i`G RETURN ^?O END 9F<HasHrBT7Fb $jAKOJj^;s#

object_name K>z-t"]$sF#s0h"Wm7<8c<"+0*V8'/H"^ ?O&LVmC/&(sF#F#<N>0rXj9k3HOG-^;s#

5VWm0i`G RETURN ^?O END 9F<HasHrBT9kH-K"SAVE 0 -r}?;FXj7?m<+k&(sF#F#< (&LVmC/K~CF$J$bN) ,jAQ_NuVG"lP"3N(sF#F#<O"185VWm0i`,!K2H5 lkH-K"18MGjA5l^9#]I5l?*V8'/HO5VWm0i`N9Y FN$s9?s9KhCF&Q5l^9#

IBM H%

XL Fortran GO"XtkLO SAVE 0-r}D3H,G-^9#XtkLK SAVE 0-r}?;k3Hr(9KO"SAVE 0-G@(*KXtkL>rXj7J1lPJ j^;s#D^j"j9HrXj7F$J$ SAVE 9F<HasHO"XtkLK SAVE 0-rs!9k3HO"j^;s#

SAVE H7Fk@5lkQtO"9lCIVG&Q5l^9#&QQtr^`"Wj1 <7gsr9lCI&;<UK9kKO"mC/rHQ7FE*G<?XN"/;9r `!=9k+"G<?r9lCIG-K7J1lPJj^;s#G<?r9lCIG- K9k?aN 1 DN}!O"THREADLOCAL Hk@5l?>0U- COMMON Vm C/KE*G<?r\09k3HG9# Pthreads i$Vij<&b8e<kKO"m C/rHCFG<?XN"/;9r`!=9k?aN mutex ,woCF$^9#\YK D$FO" 787 Z<8NXh 15 O Pthreads i$Vij<&b8e<kYr2H7F/ @5$#^?"CRITICAL G#l/F#VN lock_name 0-Kb"G<?XN"/;9 r`!=9k?aN!=,woCF$^9# \YKD$FO" 701 Z<8N XCRITICAL / END CRITICALYr2H7F/@5$# THREADLOCAL G#l/F #VrH&H"NBK&LVmC/r*N*NN9lCIKP7Fm<+kK9k3H ,G-^9#\YKD$FO" 738 Z<8NXTHREADLOCALYr2H7F/@5$#

IBM H% N*j

SAVE

464 XL Fortran for AIX: is2<8&jU!ls9

SAVE 0-H_9-N"k0-

v ALLOCATABLE v DIMENSION v POINTER v PRIVATE v PROTECTED v PUBLIC v STATIC v TARGET v VOLATILE

c LOGICAL :: CALLED=.FALSE. CALL SUB(CALLED) CALLED=.TRUE. CALL SUB(CALLED) CONTAINS

SUBROUTINE SUB(CALLED)

INTEGER, SAVE :: J LOGICAL :: CALLED IF (CALLED.EQV..FALSE.) THEN J=2 ELSE

J=J+1 ENDIF PRINT *, J ! Output on first call is 2 ! Output on second call is 3 END SUBROUTINE END X"ps

v 314 Z<8NXCOMMONY v 738 Z<8NXTHREADLOCALY v 70 Z<8NXQtNjAu7Y v 78 Z<8NXQtN9Hl<8&/i9Y v 923 Z<8NXU? A. [Jk8`NVN_9-YN`\ 2

SELECT CASE \* SELECT CASE 9F<HasHO CASE =$NNGiN9F<HasHG9# CASE =$GO"BT9k9F<HasH&VmC/Nf+i 1 DN_r*rG-k h&KJ,=5l?=8rs!7F$^9#

SAVE

h 10 O 9F<HasH*hS0- 465

|

=8

case_construct_name

CASE =$Nr1L9k>0G9#

case_expr

0t?$W"8z?$W^?O@}?$WN9+i<0G9# ,' SELECT CASE 9F<HasHrBT9kH"case_expr ,>A5l^9#kLH7F @ilkMr1<9X8H$$^9#3N1<9X8O"1<9=$NbN)fN.l r>A9k?aKHQ5l^9#

case_construct_name rXj9klg"=$NbN END CASE 9F<HasHKO,: 3N>0rXj7J/FOJj^;s,"CASE 9F<HasHXNXjO$UG9#

IBM H%

case_expr O"?$WJ7jt^?O BYTE G<?&*V8'/HJ0NbNGJ1l PJj^;s#

IBM H% N*j

c ZERO: SELECT CASE(N) ! start of CASE construct ZERO

CASE DEFAULT ZERO

OTHER: SELECT CASE(N) ! start of CASE construct OTHER CASE(:-1)

SIGNUM = -1 CASE(1:) OTHER

SIGNUM = 1 END SELECT OTHER CASE (0)

SIGNUM = 0

END SELECT ZERO

X"ps

v 149 Z<8NXCASE =$NY v 304 Z<8NXCASEY v END SELECT 9F<HasHN\YKD$FO" 351 Z<8NXEND (=$N)Y

� SELECTCASE( case_expr )

case_construct_name : �

SELECT CASE

466 XL Fortran for AIX: is2<8&jU!ls9

SEQUENCE \* SEQUENCE 9F<HasHrXj9k3HKhCF"I8?jAN3s]<MsHN gxG*V8'/HN-1gx,hj5l^9#3lKhCF"3N?$WOgxI8 ? HJj^9# =8

,' SEQUENCE 9F<HasHOI8?jANfG 1 s@1Xj9k3H,G-^9#

gxI8?N3s]<MsH,I8?Nlg"=NI8?bgxI8?GJ1lPJj ^;s#

IBM H%

gxI8?N5$:O"=NI8?N9YFN3s]<MsHr]}9k?aK,WJ 9Hl<8NP$HtKy7/Jj^9#

IBM H% N*j

gxI8?rHQ9kH"G<?NBS,7oJ/Jk3H,"j^9#3lO"Wm 0i`NQU)<^s9K-FAr?(^9# c TYPE PERSON

SEQUENCE CHARACTER*1 GENDER ! Offset 0 INTEGER(4) AGE ! Offset 1 CHARACTER(30) NAME ! Offset 5 END TYPE PERSON

X"ps

v 41 Z<8NXI8?Y v 333 Z<8NXI8? (TYPE)Y v 356 Z<8NXEND TYPEY

� SEQUENCE �

SEQUENCE

h 10 O 9F<HasH*hS0- 467

9F<HasHXt \* 9F<HasHXtO1l9F<HasHbNXtrjA7^9# =8

name 9F<HasHXtN>0G9#3lrWm7<8c<z-tK9k3HOG

-^;s#

dummy_argument

1 DN9F<HasHXtN>z-tj9HNfG 1 s@1XjG-^9#> z-tKO"9F<HasHXt9F<HasHN-zOO,"j^9#=N ?$WH?U-Qia<?<O"9F<HasHXtr^`-zOO1LbG 18>0r}D(sF#F#<H18G9# ,' 9F<HasHXtO"=NXtrjA7F$k-zOO1LKP7Fm<+kG9# 9F<HasHXtrb8e<kN-zOObGjA9k3HOG-^;s#

9F<HasHXt+ia5l?MNG<??O"name KhCFh^j^9# name NG<??,9+i<0NG<??HlW7J$lgO"djvF9F<HasHN, 'K>CF9+i<0NM, name N?$WKQ95l^9#

Xt*hS9YFN>z-tN>0O9+i<&G<?&*V8'/HKJkh&K" @(*K"k$OE[*KXj7J1lPJj^;s#

9+i<0Ojt"QtN2H"Xt*hSXtN>Wm7<8c<N2H"*hSH _~_i;KhCF=.5l^9#Xt^?OXtN>Wm7<8c<XN2H,0K ^^lF$klg"2HO@($s?<U'<9rHQ9k3HOG-:"Xt,@( $s?<U'<9rHQ7?jQAD=JH_~_i;K9k3HOG-^;s#kL O9+i<GJ1lPJj^;s#Xt^?OXtN>Wm7<8c<,[sMNlg O"[s>rU1k,W,"j^9#

IBM H%

XL Fortran GO"9+i<0O=$N3s]<MsHr2H9k3HbG-^9#

IBM H% N*j

� name ( ) = scalar_expression dummy_argument_list �

9F<HasHXt

468 XL Fortran for AIX: is2<8&jU!ls9

9+i<0O"!N9F<HasHXtN$:l+r2H9k3H,G-^9# v 18-zOO1LbG0bCFk@5l?>N9F<HasHXt v [9H-zOO1LbGk@5l?>N9F<HasHXt

0NfG2H5lk(lasHr}D>0U-jtH[sO"-zOO1LbG0bC Fk@9k+"^?OHQX"U1+[9HX"U1rp7F"/;9D=K7J1l PJj^;s#

0NfG2H5lkQtO!N&ANIAi+G9# v 9F<HasHXtN>z-t v -zOO1LbG"/;9D=JQt

0NfN(sF#F#<N?$W,E[N?$W,'Ghj5lF$klg"=N?$ WH?U-Qia<?<O"=lK3/?$Wk@9F<HasHbNbNHlW7J 1lPJj^;s#

9+i<0NfG0tXtr2H9k3HKhCF"9F<HasHXtN>z-t, $jA"k$OFjAKJCFO$1^;s#

9F<HasHXtrbt5VWm0i`bGjA7"=N9F<HasHXtH[9 H+i"/;9D=J(sF#F#<N>0,18lg"9F<HasHXtrjA9 k0K9F<HasHXtN>0r@(*KjA7F*/,W,"j^9#?H(P" ?$Wk@9F<HasHrHQ7^9#

8z?$WN9F<HasHXt"^?O8z?$WN9F<HasHXtN>z-t N95XjO"jtNk@0GJ1lPJj^;s# c PARAMETER (PI = 3.14159) REAL AREA,CIRCUM,R,RADIUS AREA(R) = PI * (R**2) ! Define statement functions CIRCUM(R) = 2 * PI * R ! AREA and CIRCUM

! Reference the statement functions PRINT *,,The area is: ,,AREA(RADIUS) PRINT *,,The circumference is: ,,CIRCUM(RADIUS)

X"ps

v 195 Z<8NX>z-tY v 190 Z<8NXXt2HY v 9F<HasHXtN?$W,INh&Kh^k+KD$FO" 69 Z<8NX?$

WNha}Y

9F<HasHXt

h 10 O 9F<HasH*hS0- 469

STATIC

IBM H% \* STATIC 0-rXj9kH"QtN9Hl<8&/i9,E*KJj^9#D^j"W m0i`NBTfOQt,abj<bKDj"=NM,Wm7<8c<NFSP7NV G]85l^9# =8

stat_variable

explicit_shape_spec_list ^?O deferred_shape_spec_list rXjG-kQt>^? O[sk@RG9#

initial_value

>0N>0GXj5lkQtKi|Mr?(^9#i|=O" 327 Z<8N XDATAYNb@NH*jKTol^9# ,' stat_variable ,kLQtNlg"8z?$W^?OI8?G"CFOJj^;s#>z -t"+0*V8'/H*hS]$sF#s0hK STATIC 0-rXj9k3HOG -^;s# STATIC 0-KhCF@(*Kk@5l?Qtr&LVmC/`\KXj 9k3HOG-^;s#

18-zOO1LbG 1 DNQtKP7F STATIC 0-r?sbXj9k3HOG- ^;s#

m<+kQtOGU)kHG+09Hl<8&/i9r}CF$^9#FSP73^s IKX9kGU)kH_jMN\YKD$FO"Vf<6<:&,$IWNX-qsave *W7gsYr2H7F/@5$#

STATIC H7Fk@5lkQtO"9lCIVG&Q5l^9#&QQtr^`"Wj 1<7gsr9lCI&;<UK9kKO"mC/rHQ7FE*G<?XN"/;9 r`!=9k+"G<?r9lCIG-K7J1lPJj^;s#G<?r9lCIG -K9k?aN 1 DN}!O"THREADLOCAL Hk@5l? COMMON VmC/K E*G<?r\09k3HG9# Pthreads i$Vij<&b8e<kKO"mC/r HCFG<?XN"/;9r`!=9k?aN mutex ,woCF$^9#\YKD$F

� � , STATIC stat_variable

:: / initial_value_list / �

STATIC (IBM H%)

470 XL Fortran for AIX: is2<8&jU!ls9

O" 787 Z<8NXh 15 O Pthreads i$Vij<&b8e<kYr2H7F/@5 $#^?"CRITICAL G#l/F#VN lock_name 0-Kb"G<?XN"/;9r` !=9k?aN!=,woCF$^9# \YKD$FO" 701 Z<8NXCRITICAL / END CRITICALYr2H7F/@5$# THREADLOCAL G#l/F#VrH&H" NBK&LVmC/r*N*NN9lCIKP7Fm<+kK9k3H,G-^9#\ YKD$FO" 738 Z<8NXTHREADLOCALYr2H7F/@5$#

STATIC 0-H_9-N"k0-

v ALLOCATABLE v DIMENSION v POINTER v PRIVATE v PROTECTED v SAVE v TARGET v VOLATILE

c LOGICAL :: CALLED=.FALSE. CALL SUB(CALLED) CALLED=.TRUE. CALL SUB(CALLED) CONTAINS

SUBROUTINE SUB(CALLED)

INTEGER, STATIC :: J LOGICAL :: CALLED IF (CALLED.EQV..FALSE.) THEN J=2 ELSE

J=J+1 ENDIF PRINT *, J ! Output on first call is 2 ! Output on second call is 3 END SUBROUTINE END X"ps

v 78 Z<8NXQtN9Hl<8&/i9Y v 314 Z<8NXCOMMONY v 738 Z<8NXTHREADLOCALY

IBM H% N*j

STATIC (IBM H%)

h 10 O 9F<HasH*hS0- 471

|

STOP \* STOP 9F<HasH,BT5lkH"Wm0i`OBTrd_7^9#8zjt^? Otz9Hjs0,Xj5lF$klgO"-<o<I STOP H=lK31Fjt" k$Otz9Hjs0ruV 0 KPO7^9# =8

char_constant

9+i<8zjtG9#3NMO[lj9jtG"CFOJj^;s#

digit_string

1 A 5 e+iJk9Hjs0G9# ,' IBM H%

char_constant b digit_string bXj7F$J$lgO"8`(i< (uV 0) KO?bP O5l^;s#

IBM H% N*j

STOP 9F<HasHO" DO ^?O DO WHILE NOOr*;5;k3HOG-^ ;s# IBM H%

digit_string rXj9kH"XL Fortran O79F`aj3<Ir MOD ( digit_string,256) K_j7^9#79F`aj3<Ir2H9kKO"3<s&7'kN3^sIQt $? rHQ7F/@5$#

IBM H% N*j

� STOP char_constant digit_string �

STOP

472 XL Fortran for AIX: is2<8&jU!ls9 c STOP ,Abnormal Termination, ! Output: STOP Abnormal Termination END STOP ! No output END

SUBROUTINE \* SUBROUTINE 9F<HasHO5Vk<As&5VWm0i`NGiN9F<Has HG9# =8

prefix !N&AN 1 DG9# ELEMENTAL PURE RECURSIVE

m: type_spec O5Vk<As&5VWm0i`N>0G9#

name 5Vk<As&5VWm0i`N>0G9# ,' Gg 1 DN prefix rXjG-^9#

?|r"i+8aXj7F$klgr|$F"5Vk<As>r"5Vk<AsN-z OObN>N9F<HasHKXj9k3HOG-^;s#

J<Nlg"-<o<I RECURSIVE r>\^?OV\*KXj7J1lPJj^; s# v 5Vk<As,=l+NrFSP9 v 185VWm0i`NfN ENTRY 9F<HasHKhCFjA5l?Wm7<8c

<r"5Vk<As,FSP9 v 185VWm0i`bN~j}Wm7<8c<,=l+NrFSP9

� � SUBROUTINEname

prefix ( ) dummy_argument_list �

STOP

h 10 O 9F<HasH*hS0- 473 v 185VWm0i`bN~j}Wm7<8c<,185VWm0i`bN>N~j}

Wm7<8c<rFSP9 v 185VWm0i`bN~j}Wm7<8c<, SUBROUTINE 9F<HasHK

hCFjA5lk5VWm0i`rFSP9

-<o<I RECURSIVE rXj7?lg"5VWm0i`NfGWm7<8c<&$ s?<U'<9O@(*KJj^9#

Fortran 95

PURE ^?OELEMENTAL prefix rHQ9kH"3sQ$i<,"gxKX8J/" "?+b{!nQ,J$+Nh&K5Vk<AsrFSP93Hr(7^9# (las H?Wm7<8c<GO"-<o<I ELEMENTAL rXj7J1lPJj^;s# ELEMENTAL -<o<IrXj7F$klg" RECURSIVE -<o<IrXj9k3 HOG-^;s#

Fortran 95 N*j

IBM H%

XL Fortran GO"PURE 5Vk<AsKJ<N 3 DNc0,v5l^9# v OUT ^?O INOUT NU^,Xj5l?>z-tO$5G-k# v ]$s?<>z-tr INTENT(IN) H7FXj7F$J1lP" POINTER 0-r

}D>z-tNX"U1u7r$5G-k# v POINTER 0-rXj7?>z-tNMO$5G-k#

-qrecur 3sQ$i<&*W7gsrXj9kH"0tWm7<8c<rF"*KFS P93H,G-^9#?@7"SUBROUTINE 9F<HasH,-<o<I RECURSIVE rXj7F$klg"XL Fortran O3N*W7gsr5k7^9#

IBM H% N*j

c RECURSIVE SUBROUTINE SUB(X,Y)

INTEGER X,Y IF (X.LT.Y) THEN

RETURN ELSE

CALL SUB(X,Y+1) END IF END SUBROUTINE SUB

X"ps

v 188 Z<8NXXt*hS5Vk<As&5VWm0i`Y v 195 Z<8NX>z-tY

SUBROUTINE

474 XL Fortran for AIX: is2<8&jU!ls9 v 209 Z<8NXF"Y v 302 Z<8NXCALLY v 359 Z<8NXENTRYY v 460 Z<8NXRETURNY v 70 Z<8NXQtNjAu7Y v 209 Z<8NXchWm7<8c<Y v Vf<6<:&,$IWNX-qrecur *W7gsY

TARGET \* TARGET 0-r}DG<?&*V8'/HO]$s?<KX"U1k3H,G-^ 9# =8

,' G<?&*V8'/H, TARGET 0-r}DlgO"9YFNG<?&*V8'/H Ns]$s?<&5V*V8'/Hb TARGET 0-r}A^9#

TARGET 0-r}?J$G<?&*V8'/Hr""/;9D=J]$s?<KX" U1k3HOG-^;s#

?<2CHr EQUIVALENCE 9F<HasHbGXj9k3HOG-^;s#

IBM H%

?<2CHr0t]$s?<^?O]$sF#s0hK9k3HOG-^;s#

IBM H% N*j

� � , TARGET variable_name

:: ( array_spec ) �

SUBROUTINE

h 10 O 9F<HasH*hS0- 475

TARGET 0-H_9-N"k0-

v ALLOCATABLE v AUTOMATIC v DIMENSION v INTENT v OPTIONAL v PRIVATE v PROTECTED v PUBLIC v SAVE v STATIC v VALUE v VOLATILE

c REAL, POINTER :: A,B REAL, TARGET :: C = 3.14 B => C A => B ! A points to C

X"ps

v 431 Z<8NXPOINTER (Fortran 90)Y v 553 Z<8NXALLOCATED(ARRAY) ^?O ALLOCATED(SCALAR)Y v 331 Z<8NXDEALLOCATEY v 142 Z<8NX]$s?<NdjvFY v 167 Z<8NX]$s?<X"U1Y

TYPE \* ?$Wk@9F<HasH TYPE O"I8?N*V8'/HHXtN?$WH0-r Xj7^9#*V8'/HKOi|MrdjvFk3H,G-^9# =8 � TYPE( type_name ) :: , attr_spec_list ::

entity_decl_list �

TARGET

476 XL Fortran for AIX: is2<8&jU!ls9

|

=l>lNU#O!NH*jG9#

attr_spec ALLOCATABLE AUTOMATIC DIMENSION (array_spec) EXTERNAL INTENT (intent_spec) INTRINSIC OPTIONAL PARAMETER POINTER PRIVATE PUBLIC SAVE STATIC TARGET VOLATILE

type_name

I8?N>0G9#

attr_spec

CjN0-N,'KD$FO"=N0-H18>0r}D9F<HasHr2 H7F/@5$#

intent_spec

IN"OUT"^?O INOUT N$:l+G9#

:: @Vk&3ms&;Ql<?<G9##tN0-rXj9klg"=

initialization_expr rHQ9klg" ^?O =>NULL() r entity_decl NltH7FHQ9klgK",WKJj^9#

array_spec

!5-&Nj9HG9#

entity_decl

TYPE

h 10 O 9F<HasH*hS0- 477 a *V8'/H>^?OXt>G9# array_spec rXt>KXj9k3HOG-

^;s#

IBM H%

initial_value

>0N>0KhCFXj5lk(sF#F#<Ki|Mr?(^9#i|= O" 327 Z<8NXDATAYNb@NH*jKTol^9#

IBM H% N*j

initialization_expr

i|=0rHQ7F">0N>0KhCFXj5lk(sF#F#<Ki|M r?(^9#

Fortran 95

=> NULL()

]$s?<&*V8'/HKi|Mr?(^9#

Fortran 95 N*j

,' Fortran 95

I8?NjAKD$F"J<N3H,:v7^9# v => ,3s]<MsHNi|=G=lklg" POINTER 0-r attr_spec_list KX

j7J1lPJj^;s# v = ,3s]<MsHNi|=G=lklg" POINTER 0-r attr_spec_list KXj

G-^;s#

� a ( array_spec ) (1) / initial_value_list / = initialization_expr (2) => NULL()

�

m: 1 IBM H%

2 Fortran 95

TYPE

478 XL Fortran for AIX: is2<8&jU!ls9 v 3sQ$i<O"?$Wk@N-zOO1LbK"k initialization_expr r>A7^ 9# QtK => rXj9klg"*V8'/HK POINTER 0-rXj7J1lPJj^ ;s# Fortran 95 N*j

QtK initialization_expr rXj9klg"*V8'/HK POINTER 0-rXjG- ^;s#

?$Wk@9F<HasHfN(sF#F#<O"(sF#F#<KP7FXj5l? 0-N,'K>$^9#\YOP~9k0-9F<HasHr2H7F/@5$#

1 YI8?rjA7?eO"?$Wk@9F<HasH TYPE G"=NI8?rxQ 7FG<?`\rjA9k3H,G-^9#(sF#F#<rI8?K@(*Kk@9 klg"=NI8?O0bCF-zOO1LbGjA7F*/+"^?OHQX"U1 +[9HX"U1KhCF"/;9D=KJCF$J1lPJj^;s#

G<?&*V8'/HO"I8?N*V8'/H +=$N KJj^9#*N*NN= $N3s]<MsH OI8?N*V8'/HN5V*V8'/HG9#

DIMENSION 0-rXj9kH"G<??,I8?G"k(lasHr}D[s,n. 5l^9#

EM9F<HasHJ0GO"I8?N*V8'/HrBz-t*hS>z-tH7F HQG-^9#^?"I/O j9H (*V8'/H,"POINTER 0-N3s]<MsH r}Dlgr|/)"djvF9F<HasH"=$N3s9Hi/?<"*hS9F< HasHXtjAN&&N`\H7F"I8?N*V8'/HrHQ9k3H,G-^ 9#=$N3s]<MsHXN"/;9,TD=Jlg"I8?N*V8'/Hr I/O j9HNfGHQ9k3HOG-^;s#^?"=$N3s9Hi/?<H7FHQ9 k3HbG-^;s#

sgxI8?N*V8'/Hr EQUIVALENCE *hS COMMON 9F<HasHN G<?`\H7FHQ9k3HOG-^;s#sgxG<??N*V8'/HO0tN ]$sF#s0hKOJl^;s#

sgxI8?N>z-tO"HQX"U1^?O[9HX"U1rp7F"/;9D= JI8?rXj7"18I8?jA,Bz-tH>z-tN>}rjA7F$k3Hr N'9k,W,"j^9#

?$Wk@9F<HasHO"-zJE[N?$WN,'r*<P<i$I7^9#

*V8'/H,>z-t"dj6jD=*V8'/H"]$s?<"XtkL"5>& LVmC/bN*V8'/H"0t]$s?<"0t>"H_~_>"^?O+0*V

TYPE

h 10 O 9F<HasH*hS0- 479

8'/HNlg"=N*V8'/Hr?$Wk@9F<HasHNfGi|=9k3H OG-^;s# AUTOMATIC 0-r}CF$k*V8'/Hbi|=9k3HOG- ^;s#*V8'/H,VmC/&G<?&Wm0i`1LbN>0U-&LVmC/ K"klg" ^?Ob8e<kbN>0U-&LVmC/K"klg"=N *V8'/Hri|=9k3H,G-^9#

Fortran 95

Fortran 95 GO"]$s?<Oi|=9k3H,G-^9#]$s?<ri|=9kK O"=> NULL() rHQ9k}!7+"j^;s#

Fortran 95 N*j

$s?<U'<9\N""k$O5VWm0i`NXjt,Kk@0,"klg" array_spec Nk@0rsjt0K9k3H,G-^9#3Nsjt0rHQ9kk@* V8'/HN&A">z-t^?O]$sF#s0hGJ$bNr+0*V8'/H H $$^9#

1 DN0-r 1 DN?$Wk@9F<HasHNfG+jV93HOG-^;s#^ ?"1 DN-zOO1LbG(sF#F#<K180-r@(*K#ts?(k3Hb G-^;s#

9F<HasH, PARAMETER 0-r}DH-O"initialization_expr rXj9k,W ,"j^9#k@9k(sF#F#<,QtG"initialization_expr ^?O NULL() rXj7?lg"QtOGiKjA5l^9#

Fortran 95

k@9k(sF#F#<,I8?3s]<MsHG" initialization_expr ^?O NULL() rXj7?lgO"I8?KOGU)kHNi|=,"j^9#

Fortran 95 N*j

a O"H_~_djvFN,'K>CF"initialization_expr KhCFh^kMKhjj A5l^9#(sF#F#<,[sG"klgO"?$Wk@9F<HasH+"^? O18-zOO1LbN0NEM9F<HasHG"=N[sNAurXj9k,W, "j^9#Qt^?OQt5V*V8'/Hr#tsi|=9k3HOG-^;s#a ,QtG"initialization_expr ^?O NULL() ,"klg"a ,] IQ_*V8'/H (>0U-&LVmC/bN*V8'/Hr|/) G"k3HrU #7^9#*V8'/HNi|=O*V8'/HNp\*J9Hl<8&/i9KFA r?(klgb"j^9#

TYPE

480 XL Fortran for AIX: is2<8&jU!ls9 entity_decl NfGXj5lF$k array_spec O DIMENSION 0-NfN array_spec h jb%h7^9#

POINTER 0-r}?J$[sXtNkLO"@(*Au[sNEMr}DbNGJ1 lPJj^;s#

k@5l?(sF#F#<,XtNlg""/;9D=J@($s?<U'<9r}D 3HOG-^;s#H_~_XtNlgO"3NBjGO"j^;s# FUNCTION 9 F<HasHGI8?rXjG-^9,"=lO"=NI8?,XtN\NNfGjA 5lF$k+""k$O"[9HX"U1^?OHQX"U1rp7F"/;9G-k lgKBil^9#

IBM H%

v0KjtN>0H7FjA5lF$k T ^?O F ,?$Wk@9F<HasHK" klg"=lOJ,5l?@}jtGOJ/>0U-jtN>0KJj^9#

IBM H% N*j

c TYPE PEOPLE ! Defining derived type PEOPLE INTEGER AGE CHARACTER*20 NAME END TYPE PEOPLE TYPE(PEOPLE) :: SMITH = PEOPLE(25,,John Smith,) END X"ps

v 41 Z<8NXI8?Y v 333 Z<8NXI8? (TYPE)Y v 110 Z<8NXi|=0Y v E[N~O,'N\YKD$FO" 69 Z<8NX?$WNha}Y v 85 Z<8NX[sk@RY v 29 Z<8NX+0*V8'/HY v 78 Z<8NXQtN9Hl<8&/i9Y

?$Wk@ \* ?$Wk@9F<HasHO"*V8'/H*hSXtN?$W"95"0-rXj7 ^9#*V8'/HKOi|MrdjvFk3H,G-^9#

TYPE

h 10 O 9F<HasH*hS0- 481

=8

=l>lNU#O!NH*jG9#

type_spec attr_spec

BYTE �1� CHARACTER [char_selector] COMPLEX [kind_selector] DOUBLE COMPLEX �1� DOUBLE PRECISION INTEGER [kind_selector] LOGICAL [kind_selector] REAL [kind_selector] TYPE (type_name)

ALLOCATABLE AUTOMATIC DIMENSION (array_spec) EXTERNAL INTENT (intent_spec) INTRINSIC OPTIONAL PARAMETER POINTER PRIVATE PROTECTED PUBLIC SAVE STATIC TARGET VALUE VOLATILE

m: 1. IBM H%

type_name

I8?N>0G9#

kind_selector

� type_spec :: entity_decl_list , attr_spec_list :: �

� ( int_initialization_expr )

KIND = (1) * int_literal_constant

�

m: 1 IBM H%

?$Wk@

482 XL Fortran for AIX: is2<8&jU!ls9

X"9k?$WKv5lF$k95XjN$:l+r(7^9#

IBM H%

int_literal_constant KO"kind ?U-Qia<?<OXjG-^;s#

IBM H% N*j

char_selector

8z9rXj7^9#

IBM H%

XL FortranGO"3lO 0 +i 256 MB ^GN8ztG9# 256 MB r6( kMO 256 MB K_j5l^9#iNMO<mK_j5l^9#MrXj7 J$lg"GU)kHN95O 1 G9#kind ?U-Qia<?<rXj7? lg"MO 1 GJ1lPJj^;s#=NMO ASCII 8zr=7^9#

IBM H% N*j

type_param_value

k@0^?O"9?j9/ (*) G9#

int_init_expr

9+i<0ti|=0G9#3NMO 1 GJ1lPJj^;s#

char_length

gLGOs@"type_param_value"^?O9+i<0tjFikjt (3NjtO kind ?U-Qia<?<rXj9k3HOG-^;s) G9# attr_spec

CjN0-N,'KD$FO"=N0-H18>0r}D9F<HasHr2 H7F/@5$#

� ( LEN = type_param_value , KIND= int_init_expr )

type_param_value , int_init_expr KIND= KIND= int_init_expr , LEN = type_param_value type_param_value LEN = * char_length ,

�

?$Wk@

h 10 O 9F<HasH*hS0- 483 intent_spec

IN"OUT"^?O INOUT N$:l+G9# :: @Vk&3ms&;Ql<?<G9##tN0-rXj9klg""k$O = initialization_expr ^?O => NULL() rHQ9klgK, WKJj^9#

array_spec

!5-&Nj9HG9#

entity_decl

a *V8'/H>^?OXt>G9# array_spec rXt>KXj9k3

HOG-^;s#

IBM H%

char_length

kind_selector *hS char_selector GXj7?95r*<P<i$I7 ^9#^?"3lOh,N-<o<IH7F95,Xj5l?9F< HasHNfG@1'ail^9#eGjA7?h&K"8z(sF #F#<O"char_length rXj9k3H,G-^9#8zJ0N(s F#F#<O"X"9k?$WK'ailF$k95XjN 1 Dr( 90tjFikjtN_rXj9k3H,G-^9#

IBM H% N*j

� a * char_length ( array_spec ) ( array_spec ) * char_length �

� (1) / initial_value_list / = initialization_expr (2) => NULL()

�

m: 1 IBM H%

2 Fortran 95

?$Wk@

484 XL Fortran for AIX: is2<8&jU!ls9

IBM H%

initial_value

>0N>0KhCFXj5lk(sF#F#<Ki|Mr?(^9#

IBM H% N*j

initialization_expr

i|=0rHQ7F">0N>0KhCFXj5lk(sF#F#< Ki|Mr?(^9#

Fortran 95

=> NULL()

]$s?<&*V8'/HKi|Mr?(^9#

Fortran 95 N*j

,' Fortran 95

I8?NjAKD$F"J<N3H,:v7^9# v => ,3s]<MsHNi|=G=lklg" POINTER 0-r attr_spec_list KX

j7J1lPJj^;s# v = ,3s]<MsHNi|=G=lklg" POINTER 0-r attr_spec_list KXj

G-^;s# v 3sQ$i<O"?$Wk@N-zOO1LbK"k initialization_expr r>A7^ 9# QtK => rXj9klg"*V8'/HK POINTER 0-rXj7J1lPJj^ ;s# Fortran 95 N*j

QtK initialization_expr rXj9klg"*V8'/HK POINTER 0-rXjG- ^;s#

?$Wk@9F<HasHfN(sF#F#<O"(sF#F#<KP7FXj5l? 0-N,'K>$^9#\YOP~9k0-9F<HasHr2H7F/@5$#

?$Wk@9F<HasHO"-zJE[N?$WN,'r*<P<i$I7^9#H _~_XtN?$WrN'9k?aK?$Wk@9F<HasHrHQ9k3H,G-

?$Wk@

h 10 O 9F<HasH*hS0- 485

^9#?$Wk@9F<HasHNfKH_~_XtNmN>^?OCj>,HQ5l F$Fb"=N>0OH_~_XtNC-r:&3HO"j^;s#

*V8'/H,>z-t"dj6jD=*V8'/H"]$s?<"XtkL"5>& LVmC/bN*V8'/H"0t]$s?<"0t>"H_~_>"^?O+0*V 8'/HNlg"=N*V8'/Hr?$Wk@9F<HasHNfGi|=9k3H OG-^;s# AUTOMATIC 0-r}CF$k*V8'/Hbi|=9k3HOG- ^;s#*V8'/H,VmC/&G<?&Wm0i`1LbN>0U-&LVmC/ K"klg" ^?Ob8e<kbN>0U-&LVmC/K"klg"=N *V8'/Hri|=9k3H,G-^9#

Fortran 95

Fortran 95 GO"]$s?<Oi|=9k3H,G-^9#]$s?<ri|=9kK O"=> NULL() rHQ9k}!7+"j^;s#

Fortran 95 N*j

$s?<U'<9\N""k$O5VWm0i`NXjt,Kk@0,"klg" array_spec ^?O type_param_value Nk@0rsjt0K9k3H,G-^9#3Ns jt0rHQ9kk@*V8'/HN&A">z-t^?O]$sF#s0hGJ$b Nr+0*V8'/H H$$^9#

1 DN0-rCjN?$Wk@9F<HasHNfG+jV93HOG-^;s#^ ?"1 DN-zOO1LbG(sF#F#<K180-r@(*K#ts?(k3Hb G-^;s#

9F<HasH, PARAMETER 0-r}DH-O"initialization_expr rXj9k,W ,"j^9#k@9k(sF#F#<,QtG"initialization_expr ^?O NULL() rXj7?lg"QtOGiKjA5l^9#

Fortran 95

k@9k(sF#F#<,I8?3s]<MsHG" initialization_expr ^?O NULL() rXj7?lgO"I8?KOGU)kHi|=,"j^9#

Fortran 95 N*j

a O"H_~_djvFN,'K>CF"initialization_expr KhCFh^kMKhjj A5l^9#(sF#F#<,[sG"klgO"?$Wk@9F<HasH+"^? O18-zOO1LbN0NEM9F<HasHG"=N[sNAurXj9k,W, "j^9#Qt^?OQt5V*V8'/Hr#tsi|=9k3HOG-^;s#a

?$Wk@

486 XL Fortran for AIX: is2<8&jU!ls9

,QtG"initialization_expr ^?O NULL() ,"klg"a ,] IQ_*V8'/H (>0U-&LVmC/bN*V8'/Hr|/) G"k3HrU #7^9#*V8'/HNi|=O*V8'/HNp\*J9Hl<8&/i9KFA r?(klgb"j^9#

entity_decl NfGXj5lF$k array_spec O"DIMENSION NfGXj5lF$k array_spec K%h7^9#

ALLOCATABLE ^?O POINTER 0-r}?J$[sXtNkLO"@(*Au[s NEMr}DbNGJ1lPJj^;s#

k@5l?(sF#F#<,XtNlg""/;9D=J@($s?<U'<9r}D 3HOG-^;s#H_~_XtNlgO"3NBjGO"j^;s#

IBM H%

v0KjtN>0H7FjA5lF$k T ^?O F ,?$Wk@9F<HasHK" klg"=lOJ,5l?@}jtGOJ/>0U-jtN>0KJj^9#

IBM H% N*j

9F<HasHbK@Vk&3ms&;Ql<?< (::) ,J$lgKN_" CHARACTER ?$Wk@9F<HasHN char_length NeK*W7gsN3s^r ~lk3H,G-^9#

CHARACTER ?$Wk@9F<HasH,b8e<k"VmC/&G<?&Wm0i `1L"^?Oa$sWm0i`N-zOOK"j"(sF#F#<N95rQ55l kbNH7FXj9klg"=N(sF#F#<O>0U-8zjtN>0GJ1lP Jj^;s#8zjtO PARAMETER 0-KjA5lkP~9k0N95KJj^ 9# CHARACTER ?$Wk@9F<HasH,Wm7<8c<N-zOOK"j"(sF #F#<N95,Q55lklg"=N(sF#F#<N>0O>z-t^?O>0U -8zjtN>0GJ1lPJj^;s#9F<HasH,0tXtN-zOOK"k lg"=N9F<HasHr18Wm0i`1LbN FUNCTION ^?O ENTRY 9F <HasHbNXt>^?O(sHj<>K9k3H,G-^9#(sF#F#<>, >z-tN>0Nlg">z-tOWm7<8c<r2H9k?aK"X"9kB]N z-tN>0ru1~l^9#(sF#F#<>,8zjtN>0H18lg"8zj tO PARAMETER 0-,jA9kP~7?0N95ru1~l^9#(sF#F#< >,Xt>^?O(sHj<>H18lg"(sF#F#<OFSP7&N-zOO1 LbGXj5lF$k95ru1~l^9#

8zXtN95O"XtN?$W,$s?<U'<9&VmC/Gk@5lF$J$l gOjt0GJ1lPJiJ$k@0KJj">Wm7<8c<>N95r(9lgO

?$Wk@

h 10 O 9F<HasH*hS0- 487

"9?j9/KJj^9#btXt"b8e<kXt"^?OF"*XtNlg"^? OXt,[s^?O]$sF#s0MrV9lg"95K"9?j9/rH&3HOG -^;s# c CHARACTER(KIND=1,LEN=6) APPLES /,APPLES,/ CHARACTER*7, TARGET :: ORANGES = ,ORANGES, CALL TEST(APPLES) END SUBROUTINE TEST(VARBL)

CHARACTER*(*), OPTIONAL :: VARBL ! VARBL inherits a length of 6

COMPLEX, DIMENSION (2,3) :: ABC(3) ! ABC has 3 (not 6) array elements REAL, POINTER :: XCONST

TYPE PEOPLE ! Defining derived type PEOPLE INTEGER AGE CHARACTER*20 NAME END TYPE PEOPLE TYPE(PEOPLE) :: SMITH = PEOPLE(25,,John Smith,) END X"ps

v 27 Z<8NXh 3 O G<??*hSG<?&*V8'/HY v 110 Z<8NXi|=0Y v E[N~O,'N\YKD$FO" 69 Z<8NX?$WNha}Y v 85 Z<8NX[sk@RY v 29 Z<8NX+0*V8'/HY v 78 Z<8NXQtN9Hl<8&/i9Y v i|MN\YKD$FO" 327 Z<8NXDATAY

USE \* USE 9F<HasHO"b8e<kN&L(sF#F#<XNm<+k&"/;9r D=K9kb8e<k2HG9# =8 � USE module_name , rename_list , ONLY: only_list

�

?$Wk@

488 XL Fortran for AIX: is2<8&jU!ls9 rename "/;9D=JG<?&(sF#F#<XNm<+k>NdjvFG9#

local_name => use_name

only rename"mNEM"^?OQt"Wm7<8c<"I8?">0U-jt">

0j9H&0k<WN>0G9# ,' USE 9F<HasHO"specification_part NfN>N9YFN9F<HasHhj0N LVKN_XjG-^9# 1 DN-zOO1LbK#tN USE 9F<HasHrX j9k3H,G-^9#

IBM H%

USE 9F<HasHr^`U!$k,3sQ$k5lkH-"Xj9kb8e<kO U!$kNfG USE 9F<HasHN0KJ1lPJj^;s#"k$O"=Nb8 e<k,>NU!$kK"klgO"0bCF3sQ$k5lF$J1lPJj^; s#F2H(sF#F#<Ob8e<kbN&L(sF#F#<N>0GJ1lPJj ^;s#

IBM H% N*j

-zOO1LbN(sF#F#<Ob8e<k&(sF#F#<HHQX" NX8KJ j^9#^?"m<+k&(sF#F#<OP~9kb8e<k&(sF#F#<N0 -r}A^9#

PRIVATE 0-N>"USE 9F<HasHN ONLY 8aO"/;9D=Jb8e<k KX9k)srXj7^9# ONLY 8arXj9kH"only_list KXj5lF$k( sF#F#<@1,"/;9D=KJj^9#-<o<INeKj9HrXj7J$ H"$:lNb8e<k&(sF#F#<b"/;9D=KOJj^;s# ONLY 8 a,J$lg"9YFN&L(sF#F#<,"/;9D=KJj^9#

1 DN-zOO1LbK1lNb8e<krXj9k USE 9F<HasH,#t8_ 7"=N&AN 1 DN9F<HasHK ONLY 8a,J$lg"9YFN&L(sF #F#<,"/;9D=KJj^9# USE 9F<HasHN=l>lK ONLY 8a ,"klg"1 DJeN only_lists KXj5lF$k(sF#F#<@1,"/;9D =KJj^9#

m<+kJHQr\*H7F"/;9D=J(sF#F#<N>0rQ99k3H,G -^9#b8e<k&(sF#F#<O#tNm<+k>G"/;99k3H,G-^ 9#>0Q9rXj7J$lg"HQX"N(sF#F#<N>0Om<+k>KJj ^9#HQX"Nm<+k>rFYk@9k3HOG-^;s#7+7"USE 9F< HasH+b8e<kN-zOO1LbK8_9klgO"m<+k>r PUBLIC ^ ?O PRIVATE 9F<HasHKXj9k3H,G-^9#

USE

h 10 O 9F<HasH*hS0- 489

"k-zOO1LK"/;9D=J#tNmN$s?<U'<9N>0"i;R"*h SdjvF,18lg"=liO 1 DNmN$s?<U'<9H7Fh}5l^9#= Nh&Jlg"mN$s?<U'<9N&AN 1 DK"18>0r}D"/;9D=J Wm7<8c<XN$s?<U'<9\Nr^^;k3H,G-^9#=lJ0Nlg O">0,-zOO1LbN(sF#F#<r2H9k?aKHQ5lF$J$H-K @1"$UN 2 DNHQX"N(sF#F#<K18>0rXj9k3H,G-^9# HQX"N(sF#F#<H[9H&(sF#F#<,18>0r&Q9klg"[9 H&(sF#F#<O=N>0rHQ7?[9HX"U1rp7Fb"/;9G-J$ h&KJj^9#

b8e<kO">\*KbV\*Kb=l+Hr2H9k3HOG-^;s#?H( P"b8e<k Y ,b8e<k X r2H9klg"b8e<k X Ob8e<k Y r2H9k3HOG-^;s#

b8e<k (?H(Pb8e<k B) ,HQX"U1rp7F>Nb8e<k (?H( Pb8e<k A) N&L(sF#F#<K"/;99k3HrM(F/@5$#b8e <k B Nm<+k&(sF#F#< (b8e<k A +iN(sF#F#<HHQX" NX8r}D(sF#F#<r^_^9) N>NWm0i`1LXN"/;9D=YO PRIVATE *hS PUBLIC 0-"^?"=lirXj7F$J$lgO"b8e<k B NGU)kHN"/;9D=YGhj5l^9#bAms">NWm0i`1LOb 8e<k A N&L(sF#F#<K>\"/;99k3H,G-^9# c MODULE A

REAL :: X=5.0 END MODULE A MODULE B

USE A PRIVATE :: X ! X cannot be accessed through module B REAL :: C=80, D=50 END MODULE B PROGRAM TEST

INTEGER :: TX=7 CALL SUB CONTAINS

SUBROUTINE SUB USE B, ONLY : C USE B, T1 => C USE B, TX => C ! C is given another local name USE A PRINT *, TX ! Value written is 80 because use-associated ! entity overrides host entity END SUBROUTINE END

USE

490 XL Fortran for AIX: is2<8&jU!ls9

X"ps

v 183 Z<8NXb8e<kY v 438 Z<8NXPRIVATEY v 444 Z<8NXPUBLICY v 24 Z<8NX9F<HasH*hSBTNgxY

VALUE

IBM H% \* VALUE 0-O">z-tHBz-tNVNz-tX"U1rXj7^9#3NX"U 1KhCF">z-tKBz-tNMrO93H,G-^9# Fortran 2000 IiUH8 `G"MKhkz-O7$sWjasF<7gsK*$FO"%VAL H_~_XtN8 ``r*W7gs,s!5lF$^9#

Bz-t"*hSX"U1il?>z-tO"1HGQ9G-^9#>z-tNM^? OjAu7KP9kQ9OBz-tKFAr?(^;s# VALUE 0-r}D>z-t O"Bz-tNMHy7$i|Mr}Dl~QtHX"U1il^9# =8

,' VALUE 0-O>z-tKN_Xj9k,W,"j^9#

%VAL ^?O %REF H_~_XtrHQ7F"VALUE 0-r}D>z-t^?OX "U1il?Bz-tr2H7FOJj^;s#

VALUE 0-r}D>z-trXj7?Wm7<8c<N2HGO"@(*$s?<U '<9,,WG9#

length Qia<?<rJ,7?lg"^?O 1 NMr}Di|=0rHQ7FXj7? lg" VALUE 0-r}D>z-tO8z?$WKJj^9#

VALUE 0-rJ<KXj7FOJj^;s#

� VALUE dummy_argument_name_list :: �

USE

h 10 O 9F<HasH*hS0- 491

| | | | | | | | | | | | |

| | | | | | | | | | v [s v ALLOCATABLE 3s]<MsHr}DI8? v >Wm7<8c<

VALUE 0-H_9-N"k0-

v INTENT(IN) v OPTIONAL v TARGET

>z-t, VALUE 0-H TARGET 0-N>}r}Dlg">z-tKX"U1il ?]$s?<OWm7<8c<NBTeK$jAHJj^9# c Program validexm1

integer :: x = 10, y = 20 print *, ,before calling: ,, x, y call intersub(x, y) print *, ,after calling: ,, x, y

contains subroutine intersub(x,y)

integer, value :: x integer y x = x + y y = x*y print *, ,in subroutine after changing: ,, x, y end subroutine end program validexm1

!Nh&JPOKJj^9# before calling: 10 20 in subroutine after changing: 30 600 after calling: 10 600

X"ps

%VAL H_~_XtN\YKD$FO"198 Z<8r2H7F/@5$#

IBM H% N*j

VALUE

492 XL Fortran for AIX: is2<8&jU!ls9

| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

VIRTUAL

IBM H% \* VIRTUAL 9F<HasHO[sN>0H!5rXj7^9# VIRTUAL 9F<Has HO DIMENSION 9F<HasHNeXA0G9,"VIRTUAL 0-O"j^;s# =8

,' [sN!5OGg 20 D^GXj9k3H,G-^9#

1 DN-zOO1LbGO 1 DN[s>K 1 Y@1[sXjr9k3H,G-^9# c VIRTUAL A(10), ARRAY(5,5,5), LIST(10,100) VIRTUAL ARRAY2(1:5,1:5,1:5), LIST2(I,M) ! adjustable array VIRTUAL B(0:24), C(-4:2), DATA(0:9,-5:4,10) VIRTUAL ARRAY (M*N*J,*) ! assumed-size array

X"ps

v 83 Z<8NXh 4 O [sN50Y v 334 Z<8NXDIMENSIONY

IBM H% N*j

VOLATILE

IBM H% \* VOLATILE 0-rXj9k3HKhj"G<?&*V8'/HrH)7? I/O Wm; 9*hSH)7?s1|dj~_Wm;9,"/;9G-kabj<K^CWG-^ 9#x/-G<?&*V8'/Hr`n9k3<IOG,=5l^;s#

� VIRTUALarray_declarator_list �

VIRTUAL

h 10 O 9F<HasH*hS0- 493

=8

,' [s>rx/- (volatile) H7Fk@9kH"=N[sNF(lasHbx/-H+J 5l^9#&LVmC/rx/-H7Fk@9kH"=N&LVmC/NFQtbx/ -H+J5l^9#&LVmC/bN=N>N(lasHNu7KFAr?(:K"& LVmC/N 1 DN(lasH@1rx/-H7Fk@9k3HbG-^9#

1 DN&LVmC/r#tN-zOObGk@9klg"*hS 1 DN&LVmC/ (^?O&LVmC/N 1 DJeN(lasH) r#tN-zOON&AN 1 DGx/ -H7Fk@9klg"=N&LVmC/ (^?O&LVmC/N 1 DJeN(las H) rx/-H+J9=l>lN-zOObK VOLATILE 0-rXj7J1lPJj ^;s#

I8?>rx/-H7Fk@9kH"=N?$WGk@5l?9YFNQtOx/-H +J5l^9#I8?N*V8'/Hrx/-H7Fk@9kH"=N3s]<MsH b9YFx/-H+J5l^9#I8?N3s]<MsH+N,I8?G"klgO" =N3s]<MsHO=N?$W+ix/0-rQ57^;s#x/-H7Fk@5l F$kI8?>KO"?$Wk@9F<HasHbN?$W>rHQ9k0K VOLATILE 0-rXj7J1lPJj^;s#

]$s?<rx/-H7Fk@9kH"=N]$s?<N9Hl<8+N,x/-H+ J5l^9# VOLATILE 0-O"X"9k]$s?<&?<2CHKOFAr?(^ ;s# "k*V8'/Hrx/-H7Fk@7"=N*V8'/Hr EQUIVALENCE 9F< HasHGHQ7?lg"yAX"U1KhCF=Nx/-*V8'/HKX"7?* V8'/Hb"9YFx/-H+J5l^9#

9lCIrp7F&Q5l"#tN9lCIKhCF]I5l"I_hilkG<?& *V8'/HO"VOLATILE H7Fk@5lJ1lPJj^;s#?@7"Wm0i` ,3sQ$i<N+0^?OG#l/F#V&Y<9NBs!=N_rHQ9klg" SHARED 0-r}DQtO"VOLATILE Hk@9k,WO"j^;s#

� � , VOLATILE variable_name :: / common_block_name/

derived_type_name �

VOLATILE (IBM H%)

494 XL Fortran for AIX: is2<8&jU!ls9

>z-tKX"7?Bz-t,x/-Hk@5lF$kQtNlg">z-tbx/- H+J9lgO">z-trx/-H7Fk@7J1lPJj^;s#>z-trx/ -Hk@7F$kH-K"X"9kBz-tbx/-H+J9lgO"Bz-trx/ -H7Fk@7J1lPJj^;s#

9F<HasHXtrx/-H7Fk@7Fb"=N9F<HasHXtKOFAr? (^;s#

Xt5VWm0i`bGO"XtkLQtrx/-H7Fk@9k3H,G-^9#9 YFN~OkLQtOx/-H+J5l^9# ENTRY >r VOLATILE 0-rHCF Xj9k3HOG-^;s#

VOLATILE 0-H_9-N"k0-

v ALLOCATABLE v AUTOMATIC v DIMENSION v INTENT v OPTIONAL v POINTER v PRIVATE v PROTECTED v PUBLIC v SAVE v STATIC v TARGET

c FUNCTION TEST ()

REAL ONE, TWO, THREE COMMON /BLOCK1/A, B, C � VOLATILE /BLOCK1/, ONE, TEST ! Common block elements A, B and C are considered volatile ! since common block BLOCK1 is declared volatile. � EQUIVALENCE (ONE, TWO), (TWO, THREE) ! Variables TWO and THREE are volatile as they are equivalenced ! with variable ONE which is declared volatile.

END FUNCTION

X"ps 507 Z<8NXh 11 O FQG#l/F#VY

IBM H% N*j

VOLATILE (IBM H%)

h 10 O 9F<HasH*hS0- 495

WAIT

IBM H% \* WAIT 9F<HasHO"s1|G<?>wN0;rTD?a"^?Os1|G<?> w9F<HasHN0;u7r!P9k?aKHQ9k3H,G-^9# =8

wait_list

1 DN ID= XjRH">N-zJXjRr=l>lGgG 1 D~lJ1lP JiJ$j9HG9#-zJXjRO!NH*jG9#

ID= integer_expr

WAIT 9F<HasHG1L5lkG<?>wr(7^9# integer_expr O" INTEGER(4) ^?OGU)kH0tN?$WN9+i<G9#s1|G<?> wr+O9k?aK"ID= XjRO"READ ^?O WRITE 9F<HasH eGHQ5l^9#

IOSTAT= ios

I/O `nNu7r(9 I/O u7XjRG9# ios O"INTEGER(4) ?$WN9 +i<Qt^?OGU)kHN0tG9#3NXjRr^` I/O 9F<Has HNBT,0;9kH"ios OJ<NMKjA5l^9# v (i<,/87J+C?lgO 0 v (i<,/87?lgO5NM v U!$kN*oj,!P5lF$F"7+b"(i<,/87J+C?lg

O"iNM,jA5l^9#

s1|G<?>w9F<HasHN IOSTAT= XjRKP7FjA5l? ios O"P~9k WAIT 9F<HasHN IOSTAT= KP7FjA5l? ios H 1lG"k,WO"j^;s#

ERR= stmt_label

(i<,/87?lgK)f,\5lk"18-zOO1LbNBTD=9F <HasHN9F<HasH&iYkrXj9k(i<XjRG9# ERR= XjRr3<G#s09kH"(i<&aC;<8O^)5l^9#

s1|G<?>w9F<HasHN ERR= XjRKP7FjA5l? stmt_label O"P~9k WAIT 9F<HasHN ERR= XjRKP7FjA 5l? stmt_label H1lG"k,WO"j^;s#

� WAIT( wait_list ) �

WAIT (IBM H%)

496 XL Fortran for AIX: is2<8&jU!ls9

END= stmt_label

(i<,/8;:KU!$k*;l3<I^G#7?lgK"Wm0i`NB TrQ39k9F<HasH&iYkrXj9kU!$kN*ojXjRG 9#0tU!$k,U!$kNG*l3<INeKLVU1ilkH" IOSTAT= XjR,Xj5lF$klg"3NXjRKOiNM,djvFi l^9# NUM= XjR,Xj5lF$klg"3NXjRKO0tM,dj vFil^9# END= XjRr3<G#s09kH"U!$kN*ojKX 9k(i<&aC;<8,^_5l^9#3NXjRO"g!"/;9^?O >\"/;9QK\35l?uVKXj9k3H,G-^9#

s1|G<?>w9F<HasHN END= XjRKP7FjA5l? stmt_label O"P~9k WAIT 9F<HasHN END= XjRKP7FjA 5l? stmt_label H1lG"k,WO"j^;s#

DONE= logical_variable

s1| I/O 9F<HasH,0;9k+7J$+rXj7^9# DONE= X jR,"klg"logical_variable O"s1| I/O ,0;9klgKO true"0 ;7J$lgKO false K_j5l^9#ajM, false Nlg"DONE= X jR,J$+"=NajM, true KJk^G"1 D^?O#tN WAIT 9F <HasHrBT9k,W,"j^9# DONE= XjRr}?J$ WAIT 9 F<HasH"^?O logical_variable Mr ture K_j9k WAIT 9F<H asHO"18 ID= MKhCF1L5lkG<?>w9F<HasHXN WAIT 9F<HasHG9# ,' P~9k WAIT 9F<HasHO"P~9ks1|G<?>w9F<HasHH18- zOO1LbKJ1lPJj^;s#-zOO1LbN$s9?s9bGO"Wm0i `O"P~9k WAIT 9F<HasH,BT5lk0K"RETURN"END"^?O STOP 9F<HasHrBT9k3HOG-^;s#

X"ps 225 Z<8NXG<?>w9F<HasHNs1|NBTY Vf<6<:&,$IWNXXL Fortran I/O N$sWjasF<7gsN\YY

IBM H% N*j

WHERE \* WHERE 9F<HasHO"[s0*hS[sdjvFNW;r^9/7^9#3lO @}[s0NMK~8FBT5l^9# WHERE 9F<HasHO WHERE =$NN GiN9F<HasHK9k3H,G-^9#

WAIT (IBM H%)

h 10 O 9F<HasH*hS0- 497

=8

mask_expr

@}[s0G9#

Fortran 95

where_construct_name

WHERE =$Nr1L9k>0G9#

Fortran 95 N*j

,' where_assignment_statement ,"klgO"WHERE 9F<HasHO"WHERE =$ NNGiN9F<HasHGO"j^;s# where_assignment_statement ,J$lg O"WHERE 9F<HasHO WHERE =$NNGiN9F<HasHG"j" WHERE =$N9F<HasHHFPl^9# END WHERE 9F<HasHr=lK 31J1lPJj^;s# \YKD$FO" 131 Z<8NXWHERE =$NYr2H7 F/@5$#

WHERE 9F<HasH, WHERE =$NNGiN9F<HasHGOJ$lg"= N9F<HasHr DO ^?O DO WHILE =$NN*<9F<HasHH7FHQ 9k3H,G-^9#

Fortran 95

WHERE 9F<HasHO"WHERE =$NbGM9H5;k3H,G-^9#jAQ _djvFG"k where_assignment_statement O"(lasH?NjAQ_djvFG J1lPJj^;s#

Fortran 95 N*j

where_assignment_statement GO" mask_expr *hSjA5lF$kQt variable O" 18AuN[sGJ1lPJj^;s#WHERE =$NbN=l>lN mask_expr O1 8AuGJ1lPJj^;s#

� (1) WHERE( mask_expr) where_construct_name: where_assignment_statement �

m: 1 Fortran 95 (where_construct_name)#

WHERE

498 XL Fortran for AIX: is2<8&jU!ls9

Fortran 95

where_body_construct NltG"k WHERE 9F<HasHO",tN?<2CH&9 F<HasHK9k3HOG-^;s#

Fortran 95 N*j

WHERE 9F<HasHN mask_expr G2H5lkXtNBTO" where_assignment_statement bN(sF#F#<KFAr?(klg,"j^9#

^9/0NraKD$FO" 133 Z<8NX^9/5l?[sdjvFNraY r2H 7F/@5$#

Fortran 95

where_construct_name r WHERE =$N9F<HasHKXj9klg"P~9k END WHERE 9F<HasHKbXj7J1lPJj^;s#=$N>O"WHERE =$NN^9/5l? ELSEWHERE *hS ELSEWHERE 9F<HasHGO$U XjG9#

where_construct_name O"WHERE =$N9F<HasHe@1KXjD=G9#

Fortran 95 N*j

c REAL, DIMENSION(10) :: A,B,C

! In the following WHERE statement, the LOG of an element of A ! is assigned to the corresponding element of B only if that ! element of A is a positive value.

WHERE (A>0.0) B = LOG(A) . . END Fortran 95

J<NcO"WHERE 9F<HasHGN(lasH?NjAQ_djvFr(7F$ ^9# INTERFACE ASSIGNMENT(=)

ELEMENTAL SUBROUTINE MY_ASSIGNMENT(X, Y)

LOGICAL, INTENT(OUT) :: X REAL, INTENT(IN) :: Y END SUBROUTINE MY_ASSIGNMENT END INTERFACE

WHERE

h 10 O 9F<HasH*hS0- 499

INTEGER A(10) REAL C(10) LOGICAL L_ARR(10)

C = (/ -10., 15.2, 25.5, -37.8, 274.8, 1.1, -37.8, -36.2, 140.1, 127.4 /) A = (/ 1, 2, 7, 8, 3, 4, 9, 10, 5, 6 /) L_ARR = .FALSE.

WHERE (A < 5) L_ARR = C

! DATA IN ARRAY L_ARR AT THIS POINT: ! ! L_ARR = F, T, F, F, T, T, F, F, F, F END ELEMENTAL SUBROUTINE MY_ASSIGNMENT(X, Y)

LOGICAL, INTENT(OUT) :: X REAL, INTENT(IN) :: Y

IF (Y < 0.0) THEN

X = .FALSE. ELSE

X = .TRUE. ENDIF END SUBROUTINE MY_ASSIGNMENT

Fortran 95 N*j

X"ps

v 131 Z<8NXWHERE =$NY v 348 Z<8NXELSEWHEREY v END WHERE 9F<HasHN\YKD$FO" 351 Z<8NXEND (=$N)Y

WRITE \* WRITE 9F<HasHOG<?>wPO9F<HasHG9# =8 � WRITE( io_control_list ) output_item_list �

WHERE

500 XL Fortran for AIX: is2<8&jU!ls9 output_item

POj9H`\G9#POj9HKO>w9kG<?rXj7^9#POj9 H`\KO"!NbNrXjG-^9# v Qt>#3N[sO"9YFN[s(lasH,"9Hl<8KBsG$k

gxGXj5lF$k+Nh&Kh}5l^9# ]$s?<O?<2CHHX"U1k,W,"j"dj6jD=*V8'/ HOdj6k,W,"j^9#I8?N*V8'/HO"3N9F<Has HN-zOO1LN0&K"kG*3s]<MsHr}D3HOG-^; s# output_item r>A7Fb"]$s?<r^`I8?N*V8'/HO /87^;s#jM09F<HasHbN=$NN3s]<MsHO"I8 ?jAG=lkgxGXj5lF$k+Nh&Kh}5l^9#TjM09 F<HasHGO"=$N3s]<MsHObt=(N 1 DNMH7Fh }5l^9 (da~_r^_^9)# v 0 v E[ DO j9H#\YO 504 Z<8NXE[ DO j9HYK-\5lF$ ^9# io_control

uVXjR (UNIT=) r,: 1 D^sG$J1lPJiJ$j9HG9#3N j9HKO">N-zJXjRr=l>l 1 D:D~lk3H,G-^9#

[UNIT=] u

PO`nGHQ9kuVrXj9kuV1LRG9# u O"0tuV1LR^ ?ObtU!$k1LRG9#

IBM H%

0tuV1LRO0tU!$kr(7^9#=lO!N&AN 1 DG9# v M, 0 A 2,147,483,647 NOObK"k0t0# v "9?j9/#0tuV 6 r1L7"8`POK"i+8a\35lF$

kbN#

IBM H% N*j

btU!$k1LRObtU!$kr(7^9#3lO"Y/Hk:(zr} D[s;/7gsKOJiJ$8zQtN>0G9#

*W7gsN8zG"k UNIT= rJ,9klg"u O io_control_list NGi N`\GJ1lPJj^;s#UNIT= rXj9klg"FMT= bXj9k,W ,"j^9#

[FMT=] format

PO`nGHQ9kA0rXj9kA0XjRG9# format OA01LR G"!N$:l+G9#

WRITE

h 10 O 9F<HasH*hS0- 501 v FORMAT 9F<HasHN9F<HasH&iYk# FORMAT 9F<H

asHO18-zOO1LbKJ1lPJj^;s# v 9+i< INTEGER(4) ^?O INTEGER(8) QtN>0#3lKO

FORMAT 9F<HasHN9F<HasH&iYk,djvFilF$^ 9# FORMAT 9F<HasHO18-zOO1LbKJ1lPJj^; s# Fortran 95

Fortran 95 GO9F<HasH&iYkNdjvFOT(^;s#

Fortran 95 N*j

v gLNU$?8zjt#>gLNVGHQG-kNO" 372 Z<8N

XFORMATYK-R7?A03<I@1G9#Vis/8zO8gLN0^ ?O&gLNemK"CFb+^$^;s# v 8<N8zLVNt,,-zJA0KJCF$k8zG<?r^`8zQ

t#-zJA0HO8gLGO^j"&gLG*okA0G9#>gLNV GHQG-kNO"FORMAT 9F<HasHK-R7?A03<I@1G 9#Vis/8zO8gLN0^?O&gLNemK"CFb+^$^; s# format ,[s(lasHNlg"A01LRN95O[s(lasH N95r6(FOJj^;s# v s8zH_~_?$WN[s#8z[sN`Gb@7?h&K"G<?OzJA01LRGJ1lPJj^;s# v 8z0#?@7"*ZisI,jtN>0GJ$lg"95NQ5rXj9

k*ZisIN"kr^`8z0r|-^9# v j9HX(A0_jrXj9k"9?j9/# v v0KjA7?>0j9HNj9H>rXj9k>0j9HXjR#

*W7gsN8zG"k FMT= rJ,9klg"io_control_list bN 2 V\N `\O format GJ1lPJj^;s#GiN`\O"UNIT= rJ,7?uV XjRGJ1lPJj^;s# 1 DNPO9F<HasHK NML= H FMT= r>}HbXj9k3HOG-^;s#

POS=integer_expr

integer_expr O9+i<0t0G"0NMO 0 hjg-/J1lPJj^; s#POS= O9Hj<`&"/;9QK\35l?U!$kbGq-~^lk U!$k-11LNU!$kLVr(7^9# POS= O"LVharT&3 H,G-J$U!$kKHQ7FOJj^;s#

REC= integer_expr

>\"/;9QK\35l?U!$kbGq-~_rBT7?$l3<INV frXj9kl3<IXjRG9# REC= XjRrHQG-kNO">\P ONlgKBil^9# integer_expr O5NMr}D0t0G9#A0_j,

WRITE

502 XL Fortran for AIX: is2<8&jU!ls9

| | | | | | | | | j9HX(Nlg"^?OuVXjRGbtU!$krXj7F$klg"l 3<IXjRO-zGO"j^;s#l3<IXjRO"U!$kbNl3< INjP*JLVr(7^9#GiNl3<INjPLVVfO 1 G9#9H j<`&"/;9QK\35l?uVrXj9kG<?>w9F<HasHG REC= rXj7FOJj^;s#^?"POS= XjRrHQ7FOJj^; s# IOSTAT= ios

I/O `nNu7r(9 I/O u7XjRG9# ios O"INTEGER(4) ?$WN9 +i<Qt^?OGU)kHN0tG9# IOSTAT= XjRO"(i<&aC ;<8r^)7^9#9F<HasHNBT,0;9kH"ios NMO!Nh &KjA5l^9# v (i<,/87J+C?lgO 0 v (i<,/87?lgO5NM

IBM H%

ID= integer_variable

G<?>w,s1|KTolk3Hr(7^9# integer_variable O" INTEGER(4) ^?OGU)kH0tN?$WN9+i<G9#(i<,!P5 lJ$lg"integer_variable O"s1|G<?>w9F<HasHNBTeK 1 DNMGjA5l^9#3NMO"P~9k WAIT 9F<HasHbGHQ 5lJ1lPJj^;s#

s1|G<?>wO">\TjM0"g!TjM0"9Hj<`TjM0N$ :l+GJ1lPJj^;s#btU!$kXNs1| I/O OX_5lF$^ 9#m<8zuVXNs1| I/O (?H(P"F<W^?Om<@}\je< `XNs1| I/O) O"X_5lF$^9# integer_variable r"G<?>w I/O j9HN(sF#F#<d"G<?>w I/O j9HN io_implied_do N do_variable KX"5;k3HOG-^;s# integer_variable ,[s(las H2HNlg"=N:(zMO"G<?>w"io_implied_do h}"^?O io_control_spec bN>NXjRNjAd>AJIKhCFFAru1FOJj ^;s#

IBM H% N*j

ERR= stmt_label

(i<,/87?lgK)f,\5lk18-zOO1LbNBTD=9F< HasHN9F<HasH&iYkrXj9k(i<XjRG9# ERR= X jRr3<G#s09kH"(i<&aC;<8O^)5l^9#

IBM H%

WRITE

h 10 O 9F<HasH*hS0- 503

| | | | | |

| | | | | | | | | | | | | | |

NUM= integer_variable

~POj9HHU!$kNVG>w5lkG<?NP$HtrXj9ktXj RG9# integer_variable O"INTEGER(4) ?$W"64 SCHN INTEGER(8) ?$W"^?OGU)kHN0t?$WNQt>G9# NUM= XjRrHQ G-kNO"TjM0PONlgKBil^9# NUM Qia<?<r3<G #s09kH"POj9HK=(5lkP$Ht,"l3<IKq-~akP $Hthjbg-$lg"P5lk(i<=(O^_5l^9#3Nlg" integer_variable NMO"q-~_D=JGgl3<I9K_j5l^9#Dj NPOj9H`\+iNG<?O"3lJeNl3<IKOq-~^l^; s#s1|G<?>w9F<HasHH"P~9k WAIT 9F<HasHHN VGs1|G<?>w9F<HasHrBT9kWm0i`NltGO" NUM= XjRN integer_variable ^?O=lKX"9k9YFNQtr"2H 7?j"jA7?j"jAro|7?j7FOJj^;s#

IBM H% N*j

[NML=] name

v0KjA7?>0j9HN>0rXj9k>0j9HXjRG9#*W7g sN8zG"k NML= rXj7J$lg"j9HN 2 V\NQia<?<H 7F>0j9HN>0GJ1lPJj^;s#^?"GiN`\O UNIT= r J,7?uVXjRGJ1lPJj^;s# NML= H UNIT= N>}rXj 9klg"9YFNQia<?<r$UNgxGXj9k3H,G-^9# NML= XjRO FMT= NeXXjRG9# 1 DNPO9F<HasHK NML= H FMT= N>}HbXj9k3HOG-^;s#

ADVANCE= char_expr

3N9F<HasHKD$Fsv0PO,/89k+I&+rhj9kv0X jRG9# char_expr O"8z0G"0NMO YES ^?O NO N$:l+ KJj^9#NO rXj7?lg"sv0PO,/87^9# YES rXj7 ?lg"v0jM0g!PO^?Ov0jM09Hj<`PO,/87^9# GU)kHMO YES G9#btU!$k1LXjRrXj7J$@(*JA 0EMr}DjM0Ng! WRITE 9F<HasHK@1"ADVANCE= rX jG-^9#

E[ DO j9H

do_object

POj9H`\G9#

� ( do_object_list , do_variable = arith_expr1, arith_expr2 � � ) , arith_expr3 �

WRITE

504 XL Fortran for AIX: is2<8&jU!ls9

| | | | | | | do_variable

0t"^?OBt?$WN9+i<QtG9#

arith_expr1"arith_expr2"*hS arith_expr3

9+i<t0G9#

E[ DO j9HNOOO do_object_list G9#+jV7st*hS DO QtNMO" DO 9F<HasHNlgH1MK"arith_expr1" arith_expr2"*hS arith_expr3 G h^j^9#E[ DO j9H,BT5lkH"E[ DO j9HN+jV74HK" do_object_list bN`\, 1 DXj5l"DO QtN=N~@NMK~8?,ZJMK V-9(il^9# ,' IBM H%

NUM= XjRrXj7?lgO"A0XjRb>0j9HXjRbXj9k3HOG- ^;s#

IBM H% N*j

IOSTAT= *hS NUM= XjRKXj5l?Qtr"POj9H`\">0j9HN j9H`\"*hSE[ DO j9HN DO QtN$:lKbX"U1k3HOG-^ ;s#3Nh&JXjRQt,[s(lasHNlg"G<?>w"E[ DO h}"^ ?O>NXjRNjA^?O>A,"=N:(zMKFAr?(FO$1^;s#

ERR= H IOSTAT= XjR,_j5lF$kH-K(i<,!P5lkH"ERR= X jRKhCFXj5l?9F<HasHKP7F>w,Tol"5N0tM, ios Kd jvFil^9#

IBM H%

ERR= + IOSTAT= XjR,_j5l"s1|G<?>wfK(i<,!P5lkH" P~9k WAIT 9F<HasHNBTOWa5l^;s#

Q9(i<,!P5l" CNVERR BT~*W7gs, NO K_j5lF$klg" IOSTAT= O_j5l^9," ERR= KO,t7^;s#

IOSTAT= b ERR= bXj7F$J$lgO"J<NH*jG9# v EgJ(i<,!P5lkHWm0i`Od_7^9# v s|D=(i<,!P5l" ERR_RECOVERY BT~*W7gs, YES K_j5

lF$kH"Wm0i`O!N9F<HasHXHh}rQ37^9#*W7gs, NO K_j5lF$kH"Wm0i`Od_7^9# v ERR_RECOVERY BT~*W7gs, YES K_j5lF$klg"Q9(i<,

!P5lkH"Wm0i`O!N9F<HasHNh}rQ37^9# CNVERR B

WRITE

h 10 O 9F<HasH*hS0- 505

T~*W7gs, YES K_j5lF$klg"Q9(i<Os|D=(i<H7F h}5l^9#l}"CNVERR=NO Nlg"(i<OQ9(i<H7Fh}5l^ 9# IBM H% N*j

PRINT format O WRITE(*,format) H18/-r7^9# c WRITE (6,FMT=,(10F8.2),) (LOG(A(I)),I=1,N+9,K),G

X"ps

v 225 Z<8NXG<?>w9F<HasHNs1|NBTY v Vf<6<:&,$IWNXXL Fortran I/O N$sWjasF<7gsN\YY v 229 Z<8NXro*hS IOSTAT MY v 217 Z<8NXh 8 O I/O N50Y v 445 Z<8NXREADY v 496 Z<8NXWAITY v Vf<6<:&,$IWNXI/O QNBT~*W7gsN_jY v 927 Z<8NXo|5l?!=Y

WRITE

506 XL Fortran for AIX: is2<8&jU!ls9 h 11 O FQG#l/F#V

IBM H%

3NOGO"9YFNWiCHU)<`K,Q5lks SMP G#l/F#Vr"kU !YCHgKb@7^9#SMP G#l/F#VH9lCI&;<U&G#l/F#VN 04Jj9HHb@KD$FO" 695 Z<8NXh 13 O SMP G#l/F#VY r2 H7F/@5$#^?"PowerPC WiCHU)<`BjNG#l/F#VN\7$b@ KD$FO" 905 Z<8NXO<I&'"G-NG#l/F#VYr2H7F/@5 $#3NOKOJ<Na,"j^9# v XmaA0*hSsmaA0G#l/F#VY v 510 Z<8NXG#l/F#V*hSG,=Y v 511 Z<8NXG#l/F#VN\Yb@Y

maA0*hSsmaA0G#l/F#V XL Fortran G#l/F#VO"maA0G#l/F#V^?OsmaA0G#l/F# VNIAi+N0k<WK07^9#

maA0G#l/F#V

3NOGO"J<NmaA0G#l/F#VKD$F\7/b@7^9#

COLLAPSE SNAPSHOT SOURCEFORM SUBSCRIPTORDER

3NOGb@9kbNJ0NmaA0G#l/F#VKD$FO" 510 Z<8NXG# l/F#V*hSG,=Yr2H7F/@5$# A0

trigger_head Gj=<9A0NlgO !"*"C"^?O c N$:l+ 1 DG" j"+3=<9A0NlgO ! G9#

trigger_constant GU)kHG IBM* G9# -qsmp 3sQ$i<&*W7gs,Xj 5lF$klg" IBM*"IBMT"SMP$"$OMP"*hS IBMP OG

� trigger_head trigger_constant directive �

� Copyright IBM Corp. 1990, 2003 507

U)kHG'15l^9#-qdirective 3sQ$i<&*W7gsrX j9kH">NHj,<jtrjAG-kh&KJj^9# ,' trigger_constant NGU)kHMO IBM* G9#

-qsmp 3sQ$i<&*W7gsr3liNFSP73^sIH;Q9klg"*W7 gs -qdirective=IBM*:SMP$:$OMP:IBMP:IBMT ,GU)kHG*sKJj^ 9#-qsmp=omp *W7gsrXj7?lg"GU)kHG*W7gs -qdirective=$OMP r_j7?H-H18h&KJj^9#-qdirective 3sQ$i<& *W7gsGeX^?OICN trigger_constant rXj9k3HbG-^9#\YKD $FO"Vf<6<:&,$IWN -qdirective 3sQ$i<&*W7gsr2H7F /@5$#

9YFNmaA0G#l/F#V (GU)kH trigger_constant rHQ9kG#l/F# VJ0) O"3sQ$i<KhCFmaH7F+J5l^9#?@7":v9k trigger_constant , -qdirective 3sQ$i<&*W7gsKhCFjA5lF$klg Oc0G9#kLH7F"3liNG#l/F#Vr^`3<IO"s SMP D-K\ "9k3H,G-^9#

XL Fortran O"IBM GNraKhk OpenMP HQr5]<H7^9#3<IN\"- rGgBK9k?aK"D=JBj3liNG#l/F#VrHQ9k3Hr*+a7 ^9#3liNG#l/F#VO"OpenMP N trigger_constant" $OMP HloKHQ 7F/@5$#3N trigger_constant O">NG#l/F#VHOHQ7J$G/@5 $# XLF KO5iK trigger_constant N IBMP *hS IBMT ,^^l^9#-qsmp 3sQ $i<&*W7gsrHQ9klg"3sQ$i<O IBMP r'17^9# IBMP O"SCHEDULE G#l/F#V"*hS OpenMP G#l/F#VN IBM H%Hlo KHQ7F/@5$# -qthreaded 3sQ$i<&*W7gsrHQ7F3sQ$k9 klg"3sQ$i<O IBMT r'17^9# xlf_r" xlf_r7" xlf90_r" xlf90_r7" xlf95_r "^?O xlf95_r7 FSP73^sINGU)kHO IBMT G9#3lO THREADLOCAL G#l/F#VHloKHQ9k3Hr*+a7^9#

XLF G#l/F#VKO">NYs@<H&LNG#l/F#V,"j^9#3liN G#l/F#Vr3<IGHQ9kH"Ys@<,*r7?IN trigger_constant Gb HQ9k3H,G-^9# -qdirective 3sQ$i<&*W7gsrHQ7FHj,< jtrXj9kH"Ys@<,*r7? trigger_constant rHQD=K9k3H,G- ^9#eX trigger_constant NXjKD$F\7/O"Vf<6<:&,$IWN -qdirective 3sQ$i<&*W7gsr2H7F/@5$#

trigger_head O"Fortran 90 N+3=<9A0^?OGj=<9A0N$:l+Nma TN,'K>$^9# trigger_head , ! G"klg"e 1 K~lk,WO"j^; s# trigger_head H trigger_constant NVKVis/r~lJ$G/@5$#

IBM H%

508 XL Fortran for AIX: is2<8&jU!ls9 directive_trigger (trigger_head r trigger_constant"!IBM* HH_go;FjA7?bNJ I)"*hS9YFNG#l/F#V&-<o<IO"g8z@1".8z@1"g8z .8zN.gN$:lGbXjG-^9#

$si$smarG#l/F#VTKXjG-^9# !SMP$ INDEPENDENT, NEW(i) !This is a comment

G#l/F#VO"18TNLN9F<HasH^?OTNeK~lk3HOG-^; s# 9YFNmaA0G#l/F#VO"Q3Tr}F^9#G#l/F#Vre3N9F <HasHKH_~s@j"9F<HasHre3NG#l/F#VKH_~`3HO G-^;s#

9YFNQ3TK*$F directive_trigger rXj7J1lPJj^;s#?@7"Q3 TeN directive_trigger O"Q3TGHQ5lF$k directive_trigger H1lG"k,W O"j^;s#?H(P"!Nh&K7^9# !SMP$ INDEPENDENT & !IBM*& , REDUCTION (X) & !SMP$& , NEW (I)

3lO" IBM* H SMP$ N>},"/F#V trigger_constant G"klg"J<Nb NH1yG9# !SMP$ INDEPENDENT, REDUCTION (X), NEW (I)

\YKD$FO" 14 Z<8NXT*hS=<9A0Yr2H7F/@5$#

G#l/F#VO"+3=<9A0^?OGj=<9A0NmaH7F (=TN=<9 A0KhCF[Jk) XjG-^9#

Gj=<9A0N,': trigger_head , C"c"* N$:l+G"klgO"1 e\ K~lk,W,"j^9#

1 T^?O#tTKQ3G#l/F#VNlg"Gj=<9A0N trigger_constant N Gg9O"4 G9#3N,'OQ3TKN_,Q5l"GiNTKO,Q5l^;s# GiNTNlg"trigger_constant NGg9O 15 G9#?@7"GiNTNHj,<N Gg9O 4 K9k3Hr*+a7^9#vFGg9N 15 Oe}_9-N?aK_j5 lF$kbNG9#

trigger_constant N95, 4 J<Nlg"maG#l/F#VNGiNTN 6 e\KO ur8z^?O<mNIAi+,,WG9#95, 5 JeNlg"6 e\K"k8zO trigger_constant NltKJj^9#

maG#l/F#VNQ3TN directive_trigger O" 1 A 5 e\K~lk,W,"j ^9#Q3TN 6 e\KO"ur8zd<mJ0N8z,,WG9#

IBM H%

h 11 O FQG#l/F#V 509

\YKD$FO" 16 Z<8NXGj=<9A0Yr2H7F/@5$#

+3=<9A0N,': trigger_constant NGg9O 15 G9#

TNGeN"sQ<5sI (&) O"G#l/F#V,3/3Hr(7^9# G#l/ F#VTr31klgO"directive_trigger r9YFNQ3TNGiK~lJ1lPJj ^;s#Q3Tr"sQ<5sIGOaklgGb"directive_trigger r"sQ<5sI N0K~lk,W,"j^9#?H(P"!Nh&K7^9# !IBM* INDEPENDENT & !SMP$& , REDUCTION (X) & !IBM*& , NEW (I)

\YKD$FO" 19 Z<8NX+3=<9A0Yr2H7F/@5$#

smaA0G#l/F#V

3NOGO"J<NsmaA0G#l/F#VKD$F\7/b@7^9#

EJECT INCLUDE #LINE @PROCESS

A0

,' 3sQ$i<O"smaA0NG#l/F#Vr,:'17^9#

smaA0G#l/F#VOQ3Tr}D3H,G-^;s#

UC*J9F<HasHrG#l/F#VH18TK~lk3HOG-^;s#

ur8zKX9k=<9A0,'O"G#l/F#VTK,Q5l^9#

G#l/F#V*hSG,= J<K(9NO"=<9&3<ING,=KXxJmaA0G#l/F#VG9# XL Fortran Wm0i`NG,="*hSQU)<^s9KFAN"k3sQ$i<&*W7 gsNpsKD$FO"Vf<6<:&,$IWr2H7F/@5$#

� directive �

IBM H%

510 XL Fortran for AIX: is2<8&jU!ls9

GjG#l/F#V

GjG#l/F#VO"3sQ$i<,~jG-J$"=<9&3<IKX9kpsr }87^9#3Npsrs!9k3HKhj"QU)<^s9r~e9k3H,G-^ 9# ASSERT CNCALL INDEPENDENT PERMUTATION

k<W&"sm<kQG#l/F#V

J<NG#l/F#VO"=<9&3<IbN DO CONSTRUCT NzLrG,=9k ?aN"5^6^J}!Nk<W&"sm<krs!7^9#

STREAM_UNROLL UNROLL UNROLL_AND_FUSE

G#l/F#VN\Yb@

ASSERT

ASSERT G#l/F#VO3sQ$i<K"DO k<WNC-KX9kpsrs!7^ 9#3lO"3sQ$i<,=<9&3<IrG,=9kNKr)A^9# ASSERT G#l/F#V,-zJNO"-qsmp ^?O -qhot 3sQ$i<&*W7g sNIAi+,Xj5lF$klgKBil^9# =8

assertion

ITERCNT(n) ^?O NODEPS G9#ITERCNT(n) H NODEPS O"_$KS >*GOJ/"18 DO k<WK>}rXjG-^9#18 DO k<WG O"Fz-trGg 1 D^GXjG-^9#

ITERCNT(n)

n KO"Xj7? DO k<WN+jV7strXj7^9# n O" 5N9+i<0ti|=0GJ1lPJj^;s#

NODEPS

Xj7? DO bKk<WKhkM8-,8_7J$3HrXj7^ 9#

� ASSERT( assertion ) �

IBM H%

h 11 O FQG#l/F#V 511

,' ASSERT G#l/F#VK3/GiNsmaT (>NG#l/F#VO^^J$) O" DO k<WGJ1lPJj^;s#3NTO"5BN DO ^?O DO WHILE k<W K9k3HOG-^;s# ASSERT G#l/F#VO"G#l/F#VN>eK"k DO k<WKN_,Q5l"M9H5l? DO k<WKO,Q5l^;s#

ITERCNT O"DO k<W,LoBT9k+jV7stN**^+J+Qbjr3sQ $i<Ks!7^9#3NMO5NG"k,WO"j^;s# ITERCNT OQU)<^ s9KN_FA7"5NYKOFA7^;s#

NODEPS rXj9kH"f<6<O"DO k<Wb"^?O DO k<Wb+iFSP 5l?Wm7<8c<bK"k<WKhkM8-,8_7J$3Hr@(*K3sQ$ i<Kk@7?3HKJj^9#k<WKhkM8-KO"DO k<WbK"CFj_ K829k 2 DN+jV7,X87F$^9#82O"!Nu7G88^9# v 18"H_C/&*V8'/H (5V*V8'/H,J$G<?) rjA"jAr

|"^?OFjA9k 2 DN`nO_$K827g$^9# v "H_C/&*V8'/HrjA"$jA"^?OFjAO"=N*V8'/HNM

NHQH_$K827g$^9# v ]$s?<NX"U1u7rjA^?OjAr|9k`nrT&H"]$s?<XN

2Hd"X"U1u7rjA^?OjAr|9kLN`nO825l^9# v DO k<WN0K)fr\7?j" EXIT"STOP"PAUSE 9F<HasHrBT9

kH">N9YFN+jV7O825l^9# v 18U!$k^?O0tuVKX"9k 2 DN I/O `n,8_7?lg"3liO

j_K827g$^9#?@7"3NlgOJ<Nh&Jc0,"j^9# � 2 DN I/O `n, 2 DN INQUIRE 9F<HasHG"klg# � 2 DN I/O `n, 1 DN9Hj<`&"/;9&U!$kNL9NNhK"/;

99klg# � 2 DN I/O `n,>\"/;9&U!$kNL9Nl3<IK"/;99kl g# v +jV7VGdj6jD=*V8'/HNdj6ju7rQ99kH"82,88^ 9# _$Kd09k 2 DN ASSERT G#l/F#Vr 1 DN DO k<WK,Q9k3H OD=G9#7+7"ASSERT G#l/F#VNeK"1lN DO k<WN7b7? ASSERT G#l/F#Vr~lk3HOG-^;s#

!SMP$ ASSERT (ITERCNT(10)) !SMP$ INDEPENDENT, REDUCTION (A) !SMP$ ASSERT (ITERCNT(20)) ! invalid

DO I = 1, N

A(I) = A(I) * I END DO

ASSERT

512 XL Fortran for AIX: is2<8&jU!ls9

| | | | | | | e-NcGO"ASSERT(ITERCNT(20)) G#l/F#VO" ASSERT(ITERCNT(10)) G#l/F#VH7b7F$kNG"5zG9#

ASSERT G#l/F#VO"ASSERT G#l/F#V,Xj5lF$k DO k<W N -qassert 3sQ$i<&*W7gsr*<P<i$I7^9# c c 1: ! An example of the ASSERT directive with NODEPS.

PROGRAM EX1

INTEGER A(100) !SMP$ ASSERT (NODEPS)

DO I = 1, 100

A(I) = A(I) * FNC1(I) END DO END PROGRAM EX1

FUNCTION FNC1(I)

FNC1 = I * I END FUNCTION FNC1

c 2: ! An example of the ASSERT directive with NODEPS and ITERCNT.

SUBROUTINE SUB2 (N)

INTEGER A(N) !SMP$ ASSERT (NODEPS,ITERCNT(100))

DO I = 1, N

A(I) = A(I) * FNC2(I) END DO END SUBROUTINE SUB2

FUNCTION FNC2 (I)

FNC2 = I * I END FUNCTION FNC2

X"ps v Vf<6<:&,$IWNX-qassert *W7gsY v Vf<6<:&,$IWNX-qdirectiveY v Vf<6<:&,$IWNX-qhot *W7gsY v Vf<6<:&,$IWNX-qsmp *W7gsY v 335 Z<8NXDOY v 369 Z<8NXk<WNBs=Y

CNCALL

CNCALL G#l/F#Vr DO k<WN0KV/H"f<6<O"DO k<W+iF SP5l?Wm7<8c<bKk<WKhkM8-,8_7J$3Hr3sQ$i<K

ASSERT

h 11 O FQG#l/F#V 513

@(*Kk@7?3HKJj^9# CNCALL G#l/F#V,-zJNO"-qsmp ^?O -qhot 3sQ$i<&*W7gsN$:l+,Xj5lF$kH-KBil^ 9# =8

,' CNCALL G#l/F#VK3/GiNsmaTO" DO k<WGJ1lPJj^; s#3NTO"5BN DO ^?O DO WHILE k<WK9k3HOG-^;s# CNCALL G#l/F#VO"G#l/F#VN>eK"k DO k<WKN_,Q5 l"M9H5l? DO k<WKO,Q5l^;s#

CNCALL G#l/F#VrXj9kH"f<6<O"DO k<WbGFSP5l?W m7<8c<KOk<WKhkM8-,J$3Hr3sQ$i<K@(*Kk@7?3 HKJj^9# DO k<W,Wm7<8c<rFSP9lg"k<WN=l>lN+j V7,=NWm7<8c<r1~KFSP;J1lPJj^;s# CNCALL G#l/ F#VO"k<WbN>N`nKM8-,J$HGj9kbNGO"j^;s#3lO 1KWm7<8c<N2HKD$FNGjG9#

k<WKhkM8-O"DO k<WbK"k 2 DN+jV7,_$K829kH-K8 8^9#82NjAKD$FO" 511 Z<8NXASSERTYr2H7F/@5$# c ! An example of CNCALL where the procedure invoked has ! no loop-carried dependency but the code within the ! DO loop itself has a loop-carried dependency.

PROGRAM EX3

INTEGER A(100) !SMP$ CNCALL

DO I = 1, N

A(I) = A(I) * FNC3(I) A(I) = A(I) + A(I-1) ! This has loop-carried dependency END DO END PROGRAM EX3

FUNCTION FNC3 (I)

FNC3 = I * I END FUNCTION FNC3

X"ps v 519 Z<8NXINDEPENDENTY v Vf<6<:&,$IWNX-qdirectiveY

� CNCALL �

CNCALL

514 XL Fortran for AIX: is2<8&jU!ls9 v Vf<6<:&,$IWNX-qhot *W7gsY v Vf<6<:&,$IWNX-qsmp *W7gsY v 335 Z<8NXDOY v 369 Z<8NXk<WNBs=Y

COLLAPSE

COLLAPSE G#l/F#VO"[s!5N<BN(lasHN_,"/;9D=G" kHXj9k3HKhCF"[s!54Nr1lN(lasH^GKo:7^9#<B rXj7J$lgO"GU)kHN <BO 1 KJj^9#

5EKHQ9lP"COLLAPSE G#l/F#VO"#t!5N[sKX"7??|a bj<&"/;9ro:9k3HKhCF"FWKQU)<^s9r~e5;k3H, G-^9# =8

collapse_array NU#O!NH*jG9#

33G expression_list O"3s^GhZil?0Nj9HG9#

array name

[s>G9#

expression

jt9+i<0t0G9#50tMN_rXjG-^9# ,' COLLAPSE G#l/F#VKO"GcGb 1 DN[sr^`,W,"j^9#

COLLAPSE G#l/F#VO"=NG#l/F#V,Xj5lF$k-zOO1LK P7FN_,Q5l^9# COLLAPSE G#l/F#VK^^lk[sNk@O"=N G#l/F#VH18-zOO1LbK"k,W,"j^9#HQX"U1^?O[9 HX"U1KhCF-zOO1LbG"/;9D=J[sO"=N-zOO1LbN COLLAPSE G#l/F#VKXj7FOJj^;s#

expression_list KXjG-k<BNMO 1 G9#eBNMO"P~9k[sbN!5t hjg-/9k3HOG-^;s#

� COLLAPSE( collapse_array_list ) �

� array_name ( expression_list ) �

CNCALL

h 11 O FQG#l/F#V 515

1lN-zOO1LK#tN COLLAPSE k@r^`3H,G-^9,"[sOCjN -zOO1LKD$FlY@17+XjG-^;s#

1 DN[sr COLLAPSE G#l/F#VH EQUIVALENCE 9F<HasHN>} KXj9k3HOG-^;s#

COLLAPSE G#l/F#VO"I8?N3s]<MsHG"k[sHloKHQ9k 3HOG-^;s#

1 DN[sKP7F COLLAPSE H SUBSCRIPTORDER N>}NG#l/F#Vr ,Q9klgO"GiK SUBSCRIPTORDER G#l/F#VrXj9k,W,"j^ 9# COLLAPSE G#l/F#VO"J<N[sK,Q5l^9# v 9YFN<B,jt0GJ1lPJiJ$[jAu[s# v 9YFN<B,jt0GJ1lPJiJ$@(*Au[s# c c 1: J<NcGO"COLLAPSE G#l/F#VO@(*Au[s A *hS B K, Q5l^9#btk<WN A(m,2:100,2:100) H B(m,2:100,2:100) N2HO" A(m,1,1) H B(m,1,1) KJj^9# !IBM* COLLAPSE(A(2,3),B(2,3))

REAL*8 A(5,100,100), B(5,100,100), c(5,100,100)

DO I=1,100 DO J=1,100 DO M=1,5

A(M,J,I) = SIN(C(M,J,I)) B(M,J,I) = COS(C(M,J,I)) END DO DO M=1,5 DO N=1,M

C(M,J,I) = C(M,J,I) + A(N,J,I)*B(6-N,J,I) END DO END DO END DO END DO END X"ps SUBSCRIPTORDER G#l/F#VN\YKD$FO" 532 Z<8N XSUBSCRIPTORDERYr2H7F/@5$

EJECT

EJECT O"=<9&j9HN77$Z<8r+O9kh&3sQ$i<KX(9k? aNbNG9#=<9&j9HNWa,J$lg"3sQ$i<O"3NG#l/F# Vr5k7^9#

COLLAPSE

516 XL Fortran for AIX: is2<8&jU!ls9

=8

,' EJECT 3sQ$i<&G#l/F#VKO"$si$smadiYkrH_~a^ 9#7+7"9F<HasH&iYkrXj7Fb"3sQ$i<O=lrK~7^ 9#7?,CF"EJECT G#l/F#VbNiYkr2H7FOJj^;s# EJECT G#l/F#VNHQcH7FO"j9HbN#tZ<8K,d7?/J$EWJ DO k<W,"klg"=Nk<WN0GHQ7^9#=<9&j9HrWjs?<Kw. 9kH"EJECT G#l/F#VO~Z<8Nr\rL?7^9#

INCLUDE

INCLUDE 3sQ$i<&G#l/F#VO"Xj5l?9F<HasH^?Ol2N 9F<HasHrWm0i`1LK^~7^9# =8

name"char_literal_constant (hZj8zO*W7gJk)

filename"D^j$s/k<I&U!$kN>0rXj7^9#

AIX *Zl<F#s0&79F`Nlg"U!$kNdPQ9rXj9k,W O"j^;s#?@7"U!$kH%R,"klgO"H%RrXj9k,W ,"j^9#

name KO"XL Fortran N8z;CHGHQD=J8zN_r~l^9# XL Fortran G5]<H7F$k8zKD$FO" 11 Z<8NX8zYr2H7F /@5$#

char_literal_constant O8zjFikjtG9#

n 3sQ$k~KU!$krH_~`+I&+rhak?aK"3sQ$i<,

HQ9kMG9# 1 +i 255 NOObG"lPINtGb+^$^;s," kind ?U-Qia<?<rXj9k3HOG-^;s# n rXj9kH"= Nt, -qci (roU-H_~_) 3sQ$i<&*W7gsG5V*W7gs H7FXj5lF$klgKBj"3sQ$i<OU!$krH_~_^9# n rXj7J1lP"3sQ$i<OoKU!$krH_~_^9#

� EJECT �

� INCLUDE char_literal_constant ( name ) n �

EJECT

h 11 O FQG#l/F#V 517 roU- INCLUDE HFPlk!=O"3sQ$k~K"Fortran =<9bN INCLUDE 3sQ$i<&G#l/F#Vr*r*Kh0=uVK9k}!rs!7^ 9#$s/k<I&U!$kNXjO"3sQ$i<&*W7gs -qci rHQ7FT $^9#

Gj=<9A0GO"INCLUDE 3sQ$i<&G#l/F#VOs 6 +iOak,W ,"j^9#iYkbU1il^9#

$si$smar INCLUDE TKIC9k3H,G-^9# ,' $s/k<I&U!$kKO"04J Fortran =<9&9F<HasH^?O3sQ$ i<&G#l/F#VG"lP"INh&J9F<HasH (>N INCLUDE 3sQ$ i<&G#l/F#Vb^`) Gb~lk3H,G-^9#F"* INCLUDE 3sQ$ i<&G#l/F#VOHQG-^;s# END 9F<HasHOH_~^lk0k< WK^aFb+^$^;s#Gi*hSGeNH_~_TO"Q3TG"CFOJj^ ;s#$s/k<I&U!$kN9F<HasHO"H_~_hNU!$kN=<9A 0Gh}5l^9#

SOURCEFORM G#l/F#V,$s/k<I&U!$kbK"klg"$s/k< I&U!$kNh},0;9kH"=<9A0O"H_~_hNU!$kN=<9A0 Kaj^9#9YFN0k<WrH_~sG0.7? Fortran Wm0i`O"9F<H asHNgxKX9k Fortran N9YFN,'K>&bNGJ1lPJj^;s#

XL Fortran O"8gLH&gLN=8r}D INCLUDE 3sQ$i<&G#l/F# VKD$F"-qmixed 3sQ$i<&*W7gs,*sKJCF$klgr|$F"U !$k>r.8zKQ97^9#

AIX U!$k&79F`O"filename GXj5l?U!$kr!Nh&K7F+D1^ 9# v filename NGiNsVis/8z, / G"klg" filename OdPU!$k>KJ

j^9# v GiNsVis/8z, / GJ$lg" AIX *Zl<F#s0&79F`O%hg

LNb$}+i_gGG#l/Hj<r5w7^9# � -I 3sQ$i<&*W7gsrXj9kH"Xj7?G#l/Hj<bG filename

,5w5l^9# � AIX *Zl<F#s0&79F`, filename r+D1k3H,G-J$lgO"

J<r!w7^9# - =TG#l/Hj<G filename H$&U!$kr5w7^9# - 3sQ$krT&=<9&U!$kNosG#l/Hj<G filename H$&U

!$kr5w7^9# - /xlf/8.1/include G#l/Hj<G filename H$&U!$kr5w7^9#

INCLUDE

518 XL Fortran for AIX: is2<8&jU!ls9 c INCLUDE ,/u/userid/dc101, ! full absolute file name specified INCLUDE ,/u/userid/dc102.inc, ! INCLUDE file name has an extension INCLUDE ,userid/dc103, ! relative path name specified INCLUDE (ABCdef) ! includes file abcdef INCLUDE ,../Abc, ! includes file Abc from parent directory ! of directory being searched

X"ps

Vf<6<:&,$IWNX-qci *W7gsY

INDEPENDENT

INDEPENDENT G#l/F#VrHQ9klgO" DO k<W"FORALL 9F<H asH"^?O FORALL =$NN0KV+J1lPJj^;s# INDEPENDENT G #l/F#VO"FORALL 9F<HasH^?O FORALL =$NNFi;rINg xGTCFbWm0i`N;^sF#/9KFA7J$GQ`h&K7^9#3NG# l/F#VO"Wm0i`N;^sF#/9KFA9k3HJ/" DO k<WbG$U NgxG?|rT&3HrXj7^9# INDEPENDENT G#l/F#V,-zJNO"-qsmp ^?O -qhot 3sQ$i<& *W7gsN$:l+,Xj5lF$kH-KBil^9# =8

,' INDEPENDENT K3/GiNsmaT (>NG#l/F#VO^^J$) O"DO k< W" FORALL 9F<HasH"^?O FORALL =$NNGiN9F<HasHGJ 1lPJj^;s#3NTO"5BN DO ^?O DO WHILE k<WK9k3HOG -^;s# INDEPENDENT G#l/F#VO"G#l/F#VN>eK"k DO k <WKN_,Q5l"M9H5l? DO k<WKO,Q5l^;s#

INDEPENDENT G#l/F#VKO"GgG 1 DN NEW 8aHGgG 1 DN REDUCTION 8arH_~a^9#

3NG#l/F#Vr DO k<WK,Q9kH"k<WN+jV7O_$K829k3 HO"j^;s#82O"!Nu7G88^9#

� � INDEPENDENT , NEW( named_variable_list ) , REDUCTION( named_variable_list ) �

INCLUDE

h 11 O FQG#l/F#V 519 v 2 DN*Zl<7gs,18"H_C/&*V8'/H (5V*V8'/H,J$G

<?) rjA"jAr|"^?OFjA9kH"82,88^9#?@7"NEW 8 a^?O REDUCTION 8aKF*V8'/Hr(7F$klgOc0G9#M9H 5l? DO k<WNX8Qtr NEW 8aKjA9k,W,"j^9# v "H_C/&*V8'/HrjA"$jA"^?OFjA9kH"*V8'/HNM

NHQ,825l^9#c0O"F*V8'/H, NEW 8a^?O REDUCTION 8aK"klgG9# v ]$s?<NX"U1u7rjA^?OjAr|9k`nrT&H"]$s?<XN

2Hd"X"U1u7rjA^?OjAr|9kLN`n,825l^9# v DO k<WN0K)fr\7?j" EXIT"STOP"PAUSE 9F<HasHrBT9

kH">N9YFN+jV7,825l^9# v 18U!$k^?O0tuVKX"9k 2 DN I/O `n,8_7?lg"3liO

j_K827^9#?@7"3NlgOJ<Nh&Jc0,"j^9# � 2 DN I/O `n, 2 DN INQUIRE 9F<HasHG"klg# � 2 DN I/O `n, 1 DN9Hj<`&"/;9&U!$kNL9NNhK"/;

99klg# � 2 DN I/O `n,>\"/;9&U!$kNL9Nl3<IK"/;99kl g# v +jV7VGdj6jD=*V8'/HNdj6ju7rQ99kH"82,88^ 9# NEW 8arXj9klgO"3NG#l/F#Vr DO k<WK,Q9k,W,"j ^9# NEW 8aO"3NG#l/F#VH=N^ojK"k INDEPENDENT G#l /F#Vr$57^9#3N$5O"NEW 8a,=Nh&JG#l/F#VKhkG jr57$H+J93HKhCF88kbNG" NEW 8aGXj5lF$kQt,k <WN+jV74HK$55lklgGb/87^9# NEW 8aGXj5lF$kQ tO"DO k<W\NNWi$Y<HQtG"k+Nh&J/-r7^9#D^j"3 liNQt (*hS=lHX"7F$kQt) ,k<WN+jV7N0eK$jAKJ CFb"Wm0i`KOFA,"j^;s#

NEW 8a^?O REDUCTION 8aGXj9kQtKO"!N)sv`,"j^9# v >z-tG"CFOJiJ$ v ]$sF#s0hG"CFOJiJ$ v HQX"U1^?O[9HX"U1G"CFOJiJ$ v &LVmC/QtG"CFOJiJ$ v SAVE ^?O STATIC 0-rXj7FOJiJ$ v POINTER ^?O TARGET 0-rXj7FOJiJ$ v EQUIVALENCE 9F<HasHK~lFOJiJ$

FORALL Nlg"INDEPENDENT G#l/F#VKhCFFAru1?X8MNH_ go;O">NH_go;KhCFWa5lk^GO"H_C/-11LKdj6jr

INDEPENDENT

520 XL Fortran for AIX: is2<8&jU!ls9

| | | | | | |

T$^;s# DO k<W"FORALL 9F<HasH"^?O FORALL =$N,18 \Nr}A"=l>lN0K INDEPENDENT G#l/F#V,"klg"3liO_ J18!=rL?7^9#

REDUCTION 8aO"INDEPENDENT k<WN REDUCTION 9F<HasHbG> 0U-Qt,975l?HGj7^9#5iKBs;/7gsbGO"REDUCTION Q tNfVMO"97=NbNJ0GOHQ5l^;s#7?,CF"=$NNeN REDUCTION QtNMO"LsDj<NkLKJj^9#

REDUCTION 8arXj9klgO"3NG#l/F#Vr DO k<WK,Q7J1 lPJj^;s# INDEPENDENT DO k<WN REDUCTION QtKP9k#lN2 HO"Ls9F<HasHKJ1lPJj^;s#

REDUCTION QtO"H_~_?$WGJ1lPJj^;s,"?$W8zG"CFO Jj^;s# REDUCTION QtOdj6jD=[sKOG-^;s#

REDUCTION QtO"J<NbNNfK~lk3HOG-^;s# v 1lN INDEPENDENT G#l/F#VK"k NEW 8a v e3N DO k<WN\NK"k INDEPENDENT G#l/F#VN NEW ^?O

REDUCTION 8a v e3N DO k<WN\NK"k PARALLEL DO G#l/F#VN

FIRSTPRIVATE"PRIVATE"^?O LASTPRIVATE 8a v e3N DO k<WN\NK"k PARALLEL DO G#l/F#VN PRIVATE 8a

REDUCTION 9F<HasHNA0O"!N$:l+KJj^9#

=l>lNU#O!NH*jG9#

reduction_var_ref

REDUCTION 8aK~lkQt^?OQtN5V*V8'/HG9#

reduction_op

+"-"*".AND.".OR." .EQV.".NEQV."^?O .XOR. N$:l+G9#

reduction_function

MAX" MIN" IAND" IOR"^?O IEOR N$:l+G9#

REDUCTION 9F<HasHKO!N,',,Q5l^9#

� reduction_var_ref = expr reduction_op reduction_var_ref �

� reduction_var_ref = reduction_var_ref reduction_op expr �

� reduction_var_ref = reduction_function (expr, reduction_var_ref) �

� reduction_var_ref = reduction_function (reduction_var_ref, expr) �

INDEPENDENT

h 11 O FQG#l/F#V 521

1. Ls9F<HasHO"INDEPENDENT DO k<WNOObK~lkdjvF9F

<HasHG9# REDUCTION 8aNQtO"INDEPENDENT DO k<WbN REDUCTION 9F<HasHKN_~lk3H,G-^9# 2. REDUCTION 9F<HasHK~lk 2 DN reduction_var_ref O"zg*K1l

GJ1lPJj^;s# 3. INDEPENDENT G#l/F#VN=8GO"[s(lasH^?O[s;/7gs

r REDUCTION 8aN REDUCTION QtH7FXj9k3HOG-^;s#=N h&J5V*V8'/H, REDUCTION STATEMENT 9F<HasHK~CF$ klgGb REDUCTION QtH7F7olkNO[s4NG9# 4. !NA0N REDUCTION 9F<HasHOH(^;s#

c c 1:

INTEGER A(10),B(10,12),F !IBM* INDEPENDENT ! The NEW clause cannot be FORALL (I=1:9:2) A(I)=A(I+1) ! specified before a FORALL !IBM* INDEPENDENT, NEW(J)

DO M=1,10

J=F(M) ! ,J, is used as a scratch A(M)=J*J ! variable in the loop !IBM* INDEPENDENT, NEW(N)

DO N=1,12 ! The first executable statement

B(M,N)=M+N*N ! following the INDEPENDENT must END DO ! be either a DO or FORALL END DO END c 2: X=0 !IBM* INDEPENDENT, REDUCTION(X)

DO J = 1, M

X = X + J**2 END DO

c 3:

INTEGER A(100), B(100, 100) !SMP$ INDEPENDENT, REDUCTION(A), NEW(J) ! Example showing an array used DO I=1,100 ! for a reduction variable

DO J=1, 100

A(I)=A(I)+B(J, I) END DO END DO

� reduction_var_ref = expr - reduction_var_ref �

INDEPENDENT

522 XL Fortran for AIX: is2<8&jU!ls9

X"ps v 369 Z<8NXk<WNBs=Y v 152 Z<8NXDO =$NY v 367 Z<8NXFORALLY v Vf<6<:&,$IWNX-qdirectiveY v Vf<6<:&,$IWNX-qhot *W7gsY v Vf<6<:&,$IWNX-qsmp *W7gsY

#LINE

#line G#l/F#VO"cpp KhCFn.5lk3<I^?O Fortran =<9&3< I8.Wm0i`r"Wm0i^<KhCFn.5lk~O3<IHX"U1^9#W jWm;C5<Khj3<IT,^~5l?jo|5l?j9k3H,"j^9," #line G#l/F#VO*j8JkN=<9NINT+iWjWm;C5<,fVU! $kNP~9kTr8.7?+r(9NG"(i<NspdGPC0N]KXxG9# =8

#line G#l/F#VOsmaG#l/F#VG"j"3N?$WNG#l/F#VN =8,'K>$^9#

line_number

5NdfJ70tjFikjtG9# KIND Qia<?<OXjG-^;s# line_number rXj7J1lPJj^;s#

filename

8zjFikjtG9# kind ?U-Qia<?<OXjG-^;s# filename O"dPQ9^?OjPQ9rXj7^9#Xj5l? filename O" eGHQ9k?aK]I5l^9#jPQ9rXj9kH"Wm0i`NGP C0~KGPC,<GG#l/Hj<!wj9H,HQ5lF filename ,rh 5l^9# ,' #line G#l/F#VO">NsmaG#l/F#VH18,'K>$^9#?@7" !NbNOc0G9# v #line G#l/F#VH18TK$si$smar~lk3HOG-^;s# v +3=<9A0GO"# 8zH line VN[o$H&9Z<9O*W7gsG9# v Gj^?O+3=<9A0GO"l line N8zVK"[o$H&9Z<9,H_~

^lJ$3H,"j^9#

� #line line_number filename �

INDEPENDENT

h 11 O FQG#l/F#V 523 v Gj=<9A0GO"TNI3+iGb #line G#l/F#Vr+OG-^9#

#line G#l/F#VO"=TU!$kN=NG#l/F#VK3/9YFN3<IN /@r(7^9#LN #line G#l/F#V,=lkH"0NbNOhjC5l^9#

filename rXj9kH"=TU!$kbN3/3<IO"=N/@,=N filename +i G"kH-H18h&KJj^9# filename rJ,7"=TU!$kbN=lhjb0 K filename rXj7? #line G#l/F#V,8_7J$lg"=TU!$kN3< IO"Xj5l?TVfN=TU!$k,/@KJCF$k+Nh&K7ol^9# filename ,Xj5lF$k"0N #line G#l/F#V,=TU!$kK8_9kl g"=N0NG#l/F#VN filename ,HQ5l^9#

line_number O",ZJU!$kbN"G#l/F#VK3/3<INTNLVr(7^ 9#=NU!$kbN3/TO"LN #line G#l/F#V,Xj5lk+"^?OU !$k,*;9k^G"=<9&U!$kK"k3/TH 1 P 1 GP~7F$kH[ j5l^9#

XL Fortran ,U!$kKP7F cpp r/09kH-K"WjWm;C5<O"#line G #l/F#VrPO7^9#3lO"-d *W7gsrXj9kHTol^;s# c U!$k test.F NbFOJ<NH*jG9# ! File test.F, Line 1 #include "test.h" PRINT*, "test.F Line 3" ... PRINT*, "test.F Line 6" #include "test.h" PRINT*, "test.F Line 8" END U!$k test.h NbFOJ<NH*jG9# ! File test.h line 1 RRINT*,1 ! Syntax Error PRINT*,2

C WjWm;C5< (/lib/cpp) G"GU)kH&*W7gsrXj7FU!$k test.F rh}7?eO!Nh&KJj^9# #line 1 "test.F" ! File test.F, Line 1 #line 1 "test.h" ! File test.h Line 1 RRINT*,1 ! Syntax Error PRINT*,2 #line 3 "test.F" PRINT*, "test.F Line 3" ... #line 6

#line

524 XL Fortran for AIX: is2<8&jU!ls9

PRINT*, "test.F Line 6" #line 1 "test.h" ! File test.h Line 1 RRINT*,1 ! Syntax Error PRINT*,2 #line 8 "test.F" PRINT*, "test.F Line 8" END 3sQ$i<O"C WjWm;C5<KhCFn.5l?U!$krh}7?eK"! NaC;<8r=(7^9# 2 2 |RRINT*,1 !Syntax error ......a................

a - "t.h", line 2.6: 1515-019 (S) Syntax is incorrect.

4 2 |RRINT*,1 !Syntax error ......a................

a - "t.h", line 2.6: 1515-019 (S) Syntax is incorrect.

X"ps v Vf<6<:&,$IWNX-d *W7gsY v Vf<6<:&,$IWNXC WjWm;C5<Khk Fortran U!$kNz-O 7Y PERMUTATION

PERMUTATION G#l/F#VO"integer_array_name_list Gj9H5lF$kF[s N(lasH,+jV7Mr}?J$h&KXj7^9#3NG#l/F#VO"[s (lasH,>N[s2HN:(zH7FHQ5lF$kH-KXxG9# PERMUTATION G#l/F#V,-zJNO"-qsmp ^?O -qhot 3sQ$i<& *W7gsN$:l+,Xj5lF$kH-KBil^9# =8

integer_array_name

+jV7M,J$0t[sG9# ,' PERMUTATION G#l/F#VK3/GiNsmaT (>NG#l/F#VO^^J $) O"DO k<WGJ1lPJj^;s#3NTO"5BN DO ^?O DO WHILE k<WK9k3HOG-^;s# PERMUTATION G#l/F#VO"G#l/F#V N>eK"k DO k<WKN_,Q5l"M9H5l? DO k<WKO,Q5l^; s#

� PERMUTATION( integer_array_name_list ) �

#line

h 11 O FQG#l/F#V 525 c PROGRAM EX3

INTEGER A(100), B(100) !SMP$ PERMUTATION (A) DO I = 1, 100

A(I) = I B(A(I)) = B(A(I)) + A(I) END DO END PROGRAM EX3

X"ps v Vf<6<:&,$IWNX-qhot *W7gsY v Vf<6<:&,$IWNX-qsmp *W7gsY v 335 Z<8NXDOY

@PROCESS

=<9&U!$kK @PROCESS 3sQ$i<&G#l/F#Vr~lk3HKh j"D9N3sQ$k1LKFAr?(kh&K3sQ$i<&*W7gsrXj9k 3H,G-^9#=.U!$k^?OGU)kH_j"k$O3^sITGXj7?* W7gsr*<P<i$I9k3H,G-^9# =8

option -q r}?J$3sQ$i<&*W7gsN>0G9#

suboption

3sQ$i<&*W7gsN5V*W7gsG9# ,' Gj=<9A0GO"@PROCESS O 1 e\+i"^?O 6 e\hje+i+OG- ^9#+3=<9A0GO"@PROCESS 3sQ$i<&G#l/F#VO"INe+ iGb+OG-^9#

9F<HasH&iYk^?O$si$smar @PROCESS 3sQ$i<&G#l /F#VH18TK~lk3HOG-^;s#

GU)kH~KO"@PROCESS 3sQ$i<&G#l/F#VGXj9k*W7gs _jO"9F<HasH,8_9k3sQ$k1LKP7FN_-zG9#U!$k, #tN3sQ$k1Lr}CF$klgO"*W7gs_jO"!N1L,3sQ$k

� � , @PROCESSoption ( suboption_list ) �

PERMUTATION

526 XL Fortran for AIX: is2<8&jU!ls9

5lk0K"5NuVKj;CH5l^9# DIRECTIVE *W7gsKhCFXj5l ?Hj,<jtO"U!$kN*oj^G (^?O"NODIRECTIVE ,h}5lk^G) -zG9#

@PROCESS 3sQ$i<&G#l/F#VO"Lo"3sQ$k1LNGiN9F< HasHN0KJ1lPJj^;s##lNc0O"SOURCE *hS NOSOURCE r Xj9klgG9#3N 2 DO"3sQ$k1LbN$+JkljK"k @PROCESS G#l/F#VGbHQG-^9#

X"ps 3sQ$i<&*W7gsN\YKD$FO"Vf<6<:&,$IWNX3sQ$i <&*W7gsN\YYr2H7F/@5$#

SNAPSHOT

SNAPSHOT G#l/F#VrHQ7F"GPC0&Wm0i`GVl</]$sHr _jG-kB4JLVrXjG-^9#5iK"GPC0&Wm0i`KP7FDkK 9k,WN"kQtN;CHrs!G-^9# SNAPSHOT G#l/F#VO" -qsmp 3sQ$i<&*W7gs (s^kA9lCI&Wm0i`GbHQG-^9) N5]<Hrs!7^9#

SNAPSHOT G#l/F#V,_j5l?]$sHG"o:+JQU)<^s9c<, "klg,"j^9#3lO"GPC0&Wm0i`,"/;99k?aK"Qtra bj<K]}9k,W,"k?aG9# SNAPSHOT G#l/F#VKhCFDkK5 l?QtO"I_hjlQG9#3liNQtrGPC,<rL7FQ99kH"$j AN0n,/87^9#5EKHQ7F/@5$# =8

named_variable

=TN-zOOG"/;9D=K9k,WN"k>0U-Qt# ,' SNAPSHOT G#l/F#VrHQ9kKO"3sQ$k~K -qdbg 3sQ$i<& *W7gsrXj9k,W,"j^9# c c 1: !NcGO"Wi$Y<HQtNMrbK?<9k?aK" SNAPSHOT G#l /F#V,HQ5lF$^9#

INTEGER :: IDX INTEGER :: OMP_GET_NUM_THREADS, OMP_GET_THREAD_NUM INTEGER, ALLOCATABLE :: ARR(:)

! ...

� SNAPSHOT( named_variable_list ) �

@PROCESS

h 11 O FQG#l/F#V 527

!$OMP PARALLEL, PRIVATE(IDX) !$OMP MASTER

ALLOCATE(ARR(OMP_GET_NUM_THREADS())) !$OMP END MASTER !$OMP BARRIER

IDX = OMP_GET_THREAD_NUM() + 1

!IBM* SNAPSHOT(IDX) ! The PRIVATE variable IDX is made visible ! to the debugger.

ARR(IDX) = 2*IDX + 1

!$OMP END PARALLEL

c 2: !NcGO"Wm0i`NGPC0GfVMrbK?<9k?aK" SNAPSHOT G#l/F#V,HQ5l^9#

SUBROUTINE SHUFFLE(NTH, XDAT)

INTEGER, INTENT(IN) :: NTH REAL, INTENT(INOUT) :: XDAT(:) INTEGER :: I_TH, IDX, PART(1), I, J, LB, UB INTEGER :: OMP_GET_THREAD_NUM INTEGER(8) :: Y=1 REAL :: TEMP

CALL OMP_SET_NUM_THREADS(NTH) PART = UBOUND(XDAT)/NTH

!$OMP PARALLEL, PRIVATE(NUM_TH, I, J, LB, UB, IDX, TEMP), SHARED(XDAT) NUM_TH = OMP_GET_THREAD_NUM() + 1 LB = (NUM_TH - 1)*PART(1) + 1 UB = NUM_TH*PART(1)

DO I=LB, UB !$OMP CRITICAL Y = MOD(65539_8*y, 2_8**31) IDX = INT(REAL(Y)/REAL(2_8**31)*(UB - LB) + LB)

!SMP$ SNAPSHOT(i, y, idx, num_th, lb, ub)

!$OMP END CRITICAL TEMP = XDAT(I) XDAT(I) = XDAT(IDX) XDAT(IDX) = TEMP ENDDO

!SMP$ SNAPSHOT(TEMP) ! The user can examine the value ! of the TEMP variable

!$OMP END PARALLEL END

SNAPSHOT

528 XL Fortran for AIX: is2<8&jU!ls9

X"ps -qdbg 3sQ$i<&*W7gsN\YKD$FO"Vf<6<:&,$IWr2H7 F/@5$#

SOURCEFORM

SOURCEFORM 3sQ$i<&G#l/F#VO"U!$kN*ojK~#9k+" @PROCESS G#l/F#V^?OLN SOURCEFORM G#l/F#V,[Jk= <9A0rXj9k^G"e39k9YFNTrXjN=<9A0Gh}9kh&KX (7^9# =8

source !N$:l+KJj^9# FIXED" FIXED(right_margin)" FREE(F90)"

FREE(IBM)"^?O FREE# FREE NGU)kH_jO"FREE(F90) G9#

right_margin

&^<8sNeLVrXj9k5dfN0tG9#GU)kHO 72 eG9#GgGO"132 eKJj^9# ,' SOURCEFORM G#l/F#VO"U!$kNINLVKGb~lk3H,G-^ 9#$s/k<I&U!$kO"$s/k<I&U!$kN=<9A0G3sQ$k5 l^9# SOURCEFORM G#l/F#V,$s/k<I&U!$kbK"klg"$ s/k<I&U!$kNh},0;9kH"=<9A0O"H_~_hNU!$kN= <9A0Kaj^9#

SOURCEFORM G#l/F#VGO"iYkrXj9k3HOG-^;s#

� SOURCEFORM( source ) �

SNAPSHOT

h 11 O FQG#l/F#V 529

RsH {8NU!$kr$s/k<I&U!$kr^` Fortran 90 +3A0KQ99k KO"!Nh&KT$^9# 1. $s/k<I&U!$kr Fortran 90 +3=<9A0KQ97^9#D^

j"$s/k<I&U!$kNh,K SOURCEFORM G#l/F#VrIC 7^9#?H(P"!Nh&K7^9# !CONVERT* SOURCEFORM (FREE(F90))

3NQ9h}KP7F trigger_constant rjA7^9# 2. 9YFN$s/k<I&U!$k,Q95l?i".f U!$krQ97^9#

=l>lNU!$kNh,K18 SOURCEFORM G#l/F#VrIC9k +".f U!$k, -qfree=f90 G3sQ$k5lk3HrN'7^9# 3. 9YFNU!$k,Q95l?i"-qnodirective 3sQ$i<&*W7gs

GG#l/F#VNh}rHQT=K7^9#3sQ$k~K -qfree=f90 , HQ5lF$k+rN'7F/@5$#TWJ SOURCEFORM G#l/F# Vro|9k3HbG-^9#

c @PROCESS DIRECTIVE(CONVERT*)

PROGRAM MAIN ! Main program not yet converted A=1; B=2 INCLUDE ,freeform.f, PRINT *, RESULT ! Reverts to fixed form END U!$k freeform.f KOJ<N3<I,^^lF$^9# !CONVERT* SOURCEFORM(FREE(F90)) RESULT = A + B

STREAM_UNROLL

STREAM_UNROLL G#l/F#VO3sQ$i<KP7F"=UH&'"&WjU' CAHk<W&"sm<krkg7?!=r?|+&sHNg-J DO k<WK,Q9 k3HrX(7^9#9Hj<`&"sm<k!=O POWER4 JeNWiCHU)< `GN_HQD=G"DO k<WrG,=7F#tN9Hj<`rHQ7^9# STREAM_UNROLL ObtH0tN>}N DO k<WKXjG-^9#3sQ$i< O"D=G"lP9Hj<`N,ZJVfrHQ7F9Hj<`&"sm<krBT7 ^9#M8X8r}Dk<WK STREAM_UNROLL r,Q9kH"=|7J$kL, 88^9#

SOURCEFORM

530 XL Fortran for AIX: is2<8&jU!ls9

| | | | | | | | |

=8

unroll_factor

unroll_factor O"1 JeN50ti|=0GJ1lPJj^;s#unroll_factor r 1 K9kHk<W&"sm<k,HQTDKJj^9# unroll_factor rX j7J$H"9Hj<`&"sm<kO3sQ$i<M8KJj^9# ,' -qhot"-qipa=level=2"^?O -qsmp 3sQ$i<&*W7gsrXj7F"9Hj <`&"sm<krD=K9k,W,"j^9#G,=lYkr -O4 JeK9k3H KhCFb"3sQ$i<G9Hj<`&"sm<krBTG-^9#

9Hj<`&"sm<krT&lg"STREAM_UNROLL G#l/F#VO DO k< WN0KJ1lPJj^;s#

STREAM_UNROLL G#l/F#Vr#tsXj9k3HOG-^;s#^?"1 DN DO =8G"3NG#l/F#Vr UNROLL"NOUNROLL"UNROLL_AND_FUSE" ^?O NOUNROLL_AND_FUSE G#l/F#VHkg9k3HOG-^;s#

STREAM_UNROLL G#l/F#Vr DO WHILE k<W *hS5B DO k<WK Xj9k3HOG-^;s# c J<K"QU)<^s9r~eG-k STREAM_UNROLL Ncr(7^9#

integer, dimension(1000) :: a, b, c integer i, m, n

!IBM* stream_unroll(4)

do i =1, n

a(i) = b(i) + c(i) enddo end unroll factor O"!Nh&K7F"?|tr n +i n/4 ^G:i7^9# m = n/4 do i =1, n/4

a(i) = b(i) + c(i) a(i+m) = b(i+m) + c(i+m) a(i+2*m) = b(i+2*m) + c(i+2*m) a(i+3*m) = b(i+3*m) + c(i+3*m) enddo

� STREAM_UNROLL ( unroll_factor ) �

STREAM_UNROLL

h 11 O FQG#l/F#V 531

| | | |

| |

| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

I_hj`nH]I`nN}CtO"3sQ$i<,hj7?9Hj<`tK6j,1 il"W;~V,;L5lFQU)<^s9,~e7^9#

X"ps v XL Fortran K*1kWjU'CA;!NHQN\YKD$FO"PREFETCH G#l

/F#Vr2H7F/@5$# v k<W&"sm<krG,=9kICN}!KD$FO"UNROLL *hS

UNROLL_AND_FUSE G#l/F#Vr2H7F/@5$#

SUBSCRIPTORDER

SUBSCRIPTORDER G#l/F#VO"[sN:(zrF[V7^9#G#l/F# V,k@G[s!5NgxrQ99kNG"3NkL"77$[sAuKJj^9#[ sKP9k9YFN2HO"77$[sAuKlW5;k?aK"=lK~8FF[V 5l^9#

5EKHQ9lP"SUBSCRIPTORDER G#l/F#VO"-cC7e&RCHt* hSG<?&WjU'CANLr}d93HKhCF"QU)<^s9r~e5;k3 H,G-^9#QU)<^s9rGgBKe2k[V,+D+k^G"3NG#l/F #Vrn5J1lPJiJ$lg,"j^9#Lo-cC7erHQ7J$O<I&' "&"<-F/Ac<QG"C?3<Ir\"9kH-O"CK SUBSCRIPTORDER ,XxG9#

PowerPC JIN-cC7erHQ9kO<I&'"&"<-F/Ac<GO"FG< ?&(lasHK"/;99k?aK"G<?N-cC7e&i$s4N,Wm;C5 <Km<I5lk3H,h/"j^9#9Hl<8[VNQ9rHQ7F""37F" /;95lk(lasHrY\7F]I9k3H,G-^9#2H5lkF-cC7 e&i$sN(lasHN"/;9,}(kK>CF"QU)<^s9,~e7^9# 5iK""37F"/;95lk[s(lasHrY\7F]I9kH"Wm;C5< NWjU'CA!=rhQ9k?aKr)A^9# =8

subscriptorder_array NU#O!NH*jG9#

� � , SUBSCRIPTORDER( subscriptorder_array ) �

STREAM_UNROLL

532 XL Fortran for AIX: is2<8&jU!ls9

|

| | |

| | | | | | | array name

[sN>0G9#

subscriptorder_number

0tjtG9# ,' SUBSCRIPTORDER G#l/F#VO"subscriptorder_array j9HbN[sKP9k 9YFNk@^?O2HKhT9k-zOO1LGHQ9k,W,"j^9#G#l/ F#VO=N-zOO1LN_K,Q5l"/J/Hb 1 DN[sr^`,W,"j^ 9##tN-zOO1L, 1 DN[sr&Q9klgO" SUBSCRIPTORDER G# l/F#Vr"1lN:(z[VG",QG-k=l>lN-zOO1LK,Q9k, W,"j^9#-zOO1LVG[sr&Q9k}!NcKO" COMMON 9F<H asH"USE 9F<HasH"*hS5Vk<Asz-t,"j^9#

subscriptorder_number j9HbNG.N:(zNVfO"1 K9k,W,"j^9#G gVfO"P~9k[sbN!5tHy7/J1lPJj^;s#3li 2 DNB&N VK"kF0tNtM (B&NMr^`) O"F[VN0N:(zNVfr(7"j9 HK5NK 1 Y@1^^lF$k,W,"j^9#

-zOO1LbNCjN[sKP7"SUBSCRIPTORDER G#l/F#Vr"#ts ,Q7FOJj^;s#

[sN 1 Dr SUBSCRIPTORDER G#l/F#VGHQ9klg"(lasH?W m7<8c<KP9kB]Nz-tH7F[srO9H-KO"[sAuNlWr]} 9k,W,"j^9#5iK"SHAPE"SIZE"LBOUND"*hS UBOUND HqH_ ~_Wm7<8c<NBz-t"*hSgt,NQAD=H_~_Wm7<8c<NB z-tb409k,W,"j^9#

~OG<?&U!$kNG<?"*hS SUBSCRIPTORDER G#l/F#VbGHQ 9k[sN@(*i|=NG<?O"j0GQ99k,W,"j^9#

5iK COLLAPSE G#l/F#Vb,Q5lk[seGO" COLLAPSE G#l/ F#VO"oKJ0N subscriptorder !5tr2H7^9#

[j5$:[sNGeN!5rF[V7FOJj^;s# c c 1: !NcGO" SUBSCRIPTORDER G#l/F#VO@(*Au[sK,Q5 l"Wm0i`POKFArZ\93HJ/"[sN=l>lN2HG:(zr9oC W7^9#

� � , array_name ( subscriptorder_number ) �

SUBSCRIPTORDER

h 11 O FQG#l/F#V 533

!IBM* SUBSCRIPTORDER(A(2,1)) INTEGER COUNT/1/, A(3,2)

DO J = 1, 3

DO K = 1, 2

! Inefficient coding: innermost index is accessing rightmost ! dimension. The subscriptorder directive compensates by ! swapping the subscripts in the array,s declaration and ! access statements. ! A(J,K) = COUNT PRINT*, J, K, A(J,K)

COUNT = COUNT + 1 END DO END DO

e-NG#l/F#V,J$lgO"[sNAuO (3,2) KJj"[s(lasHO" !NgxG]I5l^9# A(1,1) A(2,1) A(3,1) A(1,2) A(2,2) A(3,2)

e-NG#l/F#V,"klg"[sNAuO (2,3) KJj"[s(lasHO"! NgxG]I5l^9# A(1,1) A(2,1) A(1,2) A(2,2) A(1,3) A(2,3)

X"ps COLLAPSE G#l/F#VN\YKD$FO" 515 Z<8NXCOLLAPSEYr2H7 F/@5$#

UNROLL

UNROLL G#l/F#VO3sQ$i<KP7F"D=G"lPk<W&"sm<k rn_k3HrX(7^9#k<W&"sm<kO DO k<WN\Nr#=7F"k< Wr0;9k?aK,WHJk?|Nstr:i7^9#

-qunroll 3sQ$i<&*W7gsrXj7F"U!$k4NNk<W&"sm<kr )fG-^9#CjN DO k<WKG#l/F#VrXj9kH"3sQ$i<&*W 7gsO,:*<P<i$I5l^9# =8

� UNROLL ( unroll_factor ) NOUNROLL �

SUBSCRIPTORDER

534 XL Fortran for AIX: is2<8&jU!ls9

| | | | | | | | | | unroll_factor

unroll_factor O"1 JeN50ti|=0GJ1lPJj^;s#unroll_factor r 1 K9kHk<W&"sm<k,HQTDKJj^9# unroll_factor rX j7J$lg"k<W&"sm<kO3sQ$i<M8KJj^9# ,' k<W&"sm<krT&lg"UNROLL G#l/F#VO DO k<WN0KJ1l PJj^;s#

UNROLL G#l/F#Vr#tsXj9k3HOG-^;s#^?"1 DN DO =8 G"3NG#l/F#Vr NOUNROLL"STREAM_UNROLL" UNROLL_AND_FUSE"^?O NOUNROLL_AND_FUSE G#l/F#VHkg9k 3HOG-^;s#

UNROLL G#l/F#Vr DO WHILE k<W *hS5B DO k<WKXj9k3 HOG-^;s# c c 1: 3NcGO"1 sN+jV7G 2 sN+jV7nH,BT5lkh&"k<W\ N,#=D=G"k3Hr3sQ$i<KLN9k?aK"UNROLL(2) G#l/F# V,HQ5lF$^9#3sQ$i<,k<Wr"sm<k9kH"3sQ$i<O 1000 sN+jV7rBT9kNGOJ/"500 s@1+jV7rBT7^9# !IBM* UNROLL(2)

DO I = 1, 1000

A(I) = I END DO

3sQ$i<,>0Nk<Wr"sm<k9k3Hr*r9kH"3sQ$i<O=N k<W,\A*KJ<H18KJkh&K=Nk<WrQ97^9#

DO I = 1, 1000, 2

A(I) = I A(I+1) = I + 1 END DO

c 2: GiN DO k<WGO" UNROLL(3) ,HQ5lF$^9#"sm<k,BT 5lkH"3sQ$i<O 1 sN+jV7G 3 sN+jV7nH,Tolkh&K" k<Wr"sm<k7^9# 2 V\N DO k<WGO"3sQ$i<OQU)<^s 9,GgKJkh&Kk<Wr"sm<k9k}!rhj7^9#

PROGRAM GOODUNROLL

INTEGER I, X(1000) REAL A, B, C, TEMP, Y(1000)

!IBM* UNROLL(3)

DO I = 1, 1000

UNROLL

h 11 O FQG#l/F#V 535

| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

X(I) = X(I) + 1 END DO

!IBM* UNROLL

DO I = 1, 1000

A = -I B = I + 1 C = I + 2 TEMP = SQRT(B*B - 4*A*C) Y(I) = (-B + TEMP) / (2*A) END DO END PROGRAM GOODUNROLL

X"ps v k<W&"sm<krG,=9kICN}!KD$FO" 530 Z<8N

XSTREAM_UNROLLYG#l/F#V*hSXUNROLL_AND_FUSEYG#l/F# VK-\5lF$^9#

UNROLL_AND_FUSE

UNROLL_AND_FUSE G#l/F#VO3sQ$i<KP7F"D=G"lPk< W&"sm<kHRe<:rn_k3HrX(7^9#k<W&"sm<kO"DO k <WN#tN\Nr#=7F",WJ?|r 1 DN"sm<k&k<WKkg7^9# Ue<:&k<WrHQ9kH"k<W?|N,WtrG.=7"=Ne"-cC7 e&_9Nstr:i93H,G-^9#M8X8r}Dk<WK UNROLL_AND_FUSE r,Q9kH"=|7J$kL,88^9# =8

unroll_factor

unroll_factor O"1 JeN50ti|=0GJ1lPJj^;s#unroll_factor r 1 K9kHk<W&"sm<k,HQTDKJj^9# unroll_factor rX j7J$lg"k<W&"sm<kO3sQ$i<M8KJj^9# ,' k<W&"sm<krT&lg"UNROLL_AND_FUSE G#l/F#VO DO k<W N0KJ1lPJj^;s#

UNROLL_AND_FUSE G#l/F#VrGbb&N DO k<WKXj9k3HOG- ^;s#

� UNROLL_AND_FUSE ( unroll_factor ) NOUNROLL_AND_FUSE �

UNROLL

536 XL Fortran for AIX: is2<8&jU!ls9

|

| | |

| | | | | | | | | | | | | | | | | | | | | | | | |

| | | | | | | | |

UNROLL_AND_FUSE G#l/F#Vr#tsXj9k3HOG-^;s#^?"1 DN DO N=8G"3NG#l/F#Vr NOUNROLL_AND_FUSE"NOUNROLL" UNROLL"^?O STREAM_UNROLL G#l/F#VHkg9k3HOG-^;s#

UNROLL_AND_FUSE G#l/F#Vr DO WHILE k<W *hS5B DO k<W KXj9k3HOG-^;s# c c 1: !NcGO"UNROLL_AND_FUSE G#l/F#V,k<WN\Nr#=7FU e<:7^9#3lKhj"[s B N-cC7e&_9Nt,:/7^9#

INTEGER, DIMENSION(1000, 1000) :: A, B, C !IBM* UNROLL_AND_FUSE(2)

DO I = 1, 1000

DO J = 1, 1000

A(J,I) = B(I,J) * C(J,I) END DO END DO END <N DO k<WO"UNROLL_AND_FUSE G#l/F#Vr,Q7?lgN"M(i lkkLr(7^9#

DO I = 1, 1000, 2

DO J = 1, 1000

A(J,I) = B(I,J) * C(J,I) A(J,I+1) = B(I+1, J) * C(J, I+1) END DO END DO

c 2: J<NcGO"#tN UNROLL_AND_FUSE G#l/F#VrHQ7^9#

INTEGER, DIMENSION(1000, 1000) :: A, B, C, D, H !IBM* UNROLL_AND_FUSE(4)

DO I = 1, 1000 !IBM* UNROLL_AND_FUSE(2)

DO J = 1, 1000

DO k = 1, 1000

A(J,I) = B(I,J) * C(J,I) + D(J,K)*H(I,K) END DO END DO END DO END X"ps v k<W&"sm<krG,=9kICN}!KD$FO" 530 Z<8N

XSTREAM_UNROLLYG#l/F#V*hS 534 Z<8NXUNROLLYG#l/F #VK-\5lF$^9#

IBM H% N*j

UNROLL

h 11 O FQG#l/F#V 537

| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

UNROLL

538 XL Fortran for AIX: is2<8&jU!ls9 h 12 O H_~_Wm7<8c<

FORTRAN GO"$UNWm0i`GHQG-k"H_~_Wm7<8c<HFPlk Wm7<8c<,jA5lF$^9#3NOGO"3liNWm7<8c<r"kU! YCHgKrb7^9#

X"ps: 1. 191 Z<8NXH_~_Wm7<8c<YKO"3NOrI_J`0K}r7F*/

,WN"kXJps,-\5lF$^9# 2. 409 Z<8NXINTRINSICYOX"-RG9#

H_~_Wm7<8c<N/i9 H_~_Wm7<8c<KO"HqXt"(lasH?Wm7<8c<"79F`Hq Xt"Q9Xt"*hS5Vk<AsN 5 DN/i9,"j^9#

HqH_~_Xt

HqXt NkLO"=Nz-tNMGOJ/"=Ngz-tNC-KhCFh^j^ 9#z-tNMO"jA9k,WO"j^;s#

ALLOCATED ASSOCIATED BIT_SIZE DIGITS EPSILON HUGE KIND LBOUND

LEN LOC �1� MAXEXPONENT MINEXPONENT NUM_PARTHDS �1� NUM_USRTHDS �1� PRECISION PRESENT

RADIX RANGE SHAPE SIZE SIZEOF�1� TINY UBOUND

m: 1. IBM H%

(lasH?H_~_Wm7<8c<

H_~_XtNfN$/D+H"1 DNH_~_5Vk<As (MVBITS) O(lasH ? (elemental) G9#D^j"3liO9+i<z-tKP7FXj9k3H,G-^9 ,"[sG"kz-tbu1~l^9#

9YFNz-t,9+i<G"klgO"kLO9+i<KJj^9#

� Copyright IBM Corp. 1990, 2003 539

$UNz-t,[sG"klgO"z-t INTENT(OUT) *hS INTENT(INOUT) O 9YF18?N[sGJ1lPJi:"=N>Nz-tO"3N 2 DNz-tH,g7 J1lPJj^;s#

kLNAuO"GbNis/r}Dz-tNAuKJj^9#kLN(lasHO"F z-tNP~9k(lasHKXt,D9K,Q5l?lgH18KJj^9# ABS ACHAR ACOS ACOSD �1� ADJUSTL ADJUSTR AIMAG AINT ANINT ASIN ASIND �1� ATAN ATAND �1� ATAN2 ATAN2D �1� BTEST CEILING CHAR CMPLX CONJG COS COSD �1� COSH CVMGx �1� DBLE DCMPLX �1� DIM DPROD ERF �1� ERFC �1� EXP

EXPONENT FLOOR FRACTION GAMMA �1� HFIX �1� IACHAR IAND IBCLR IBITS IBSET ICHAR IEOR ILEN �1� INDEX INT INT2�1� IOR ISHFT ISHFTC LEADZ �1� LEN_TRIM LGAMMA �1� LGE LGT LLE LLT LOG LOG10 LOGICAL LSHIFT �1� MAX

MERGE MIN MOD MODULO MVBITS NEAREST NINT NOT QCMPLX �1� QEXT �1� REAL RRSPACING RSHIFT SCALE SCAN SET_EXPONENT SIGN SIN SIND �1� SINH SPACING SQRT TAN TAND �1� TANH VERIFY

m: 1. IBM H%

540 XL Fortran for AIX: is2<8&jU!ls9

79F`HqH_~_Xt

IBM H%

79F`HqXt O")B0NfGHQG-^9#79F`HqXtO"i|=0Nf GHQG-^;s#^?"Bz-tH7FO93HbG-^;s#

NUMBER_OF_PROCESSORS PROCESSORS_SHAPE

IBM H% N*j

Q9H_~_Xt

=N>NH_~_XtO9YF"Q9Xt H7F,`5l^9#Lo"3liNXtO [sz-tru1~lF"[sNkLra7^9#[sNkLO"z-t[sbN(l asHKhCF[Jj^9# ALL ANY COUNT CSHIFT DOT_PRODUCT EOSHIFT MATMUL MAXLOC

MAXVAL MINLOC MINVAL NULL�1� PACK PRODUCT REPEAT RESHAPE

SELECTED_INT_KIND SELECTED_REAL_KIND SPREAD SUM TRANSFER TRANSPOSE TRIM UNPACK

m: 1. Fortran 95

[sKX9kXJpsKD$FO" 83 Z<8NXh 4 O [sN50Y r2H7F/ @5$#

H_~_5Vk<As

H_~_Wm7<8c<NfKO"5Vk<AsNbNb"j^9#3liO"5^6 ^J?9/rBT7^9#

ABORT �1� CPU_TIME �2� DATE_AND_TIME GETENV �1�

MVBITS RANDOM_NUMBER RANDOM_SEED SIGNAL �1�

SRAND �1� SYSTEM �1� SYSTEM_CLOCK

h 12 O H_~_Wm7<8c< 541 m: 1. IBM H% 2. Fortran 95

G<?=(bGk

0tSCH&bGk

!NbGkGO"Wm;C5<,iGJ$9+i<0t*V8'/HNFSCHrIN h&K=(9k+r(7F$^9#

j 0tMG9#

s SCHtG9#

wk LV k K"k 2 JtNe w G9#

IBM H%

XL Fortran O"XL Fortran 0t kind ?U-Qia<?<KP7F"!N s Qia< ?<r$sWjasH7F$^9#

0t Kind Qia<?< s Qia<?< 1 8 2 16 4 32 8 64

IBM H% N*j

!NH_~_Xt,3NbGkrHQ7F$^9#

BTEST IAND IBCLR IBITS

IBSET IEOR IOR ISHFT

ISHFTC MVBITS NOT

542 XL Fortran for AIX: is2<8&jU!ls9

0tG<?&bGk

i 0tMG9#

s df ( 1) G9#

q et (5N0t) G9#

wk r hj.5$"iGJ$tzG9#

r ptG9#

IBM H%

XL Fortran O"!N r *hS q Qia<?<r}D3NbGkr$sWjasH7F $^9#

0t Kind Qia<?< r Qia<?< q Qia<?< 1 2 7 2 2 15 4 2 31 8 2 63

IBM H% N*j

!NH_~_Xt,3NbGkrHQ7F$^9#

DIGITS HUGE

RADIX RANGE

h 12 O H_~_Wm7<8c< 543

BG<?&bGk

x BtNMG9#

s df ( 1) G9#

b 1 hjg-J0tG9#

e 0tG"emin v e v emax NX8K"j^9#

p 1 hjg-J0tG9#

fk b hj.5$"iGJ$0t (f1 � 0) G9#

m: x=0 G"lP"e=0 G"+D9YFN fk=0 G9#

IBM H%

XL Fortran O"!NQia<?<r}D3NbGkr$sWjasH7F$^9#

Bt Kind Qia<?< b Qia<?< p Qia<?< emin Qia<?< emax Qia<?< 4 2 24 -125 128 8 2 53 -1021 1024 16 2 106 -1021 1024

IBM H% N*j

!NH_~_Xt,3NbGkrHQ7F$^9#

DIGITS EPSILON EXPONENT FRACTION HUGE MAXEXPONENT

MINEXPONENT NEAREST PRECISION RADIX RANGE

RRSPACING SCALE SET_EXPONENT SPACING TINY

544 XL Fortran for AIX: is2<8&jU!ls9

H_~_Wm7<8c<N\7$-R !K(9NO"H_~_Wm7<8c<N9YFrmN>N"kU!YCHgj9HG 9# D9NWm7<8c<KP7F"$/D+N`\psr-\7^9# m: 1. =jKj9H5lkz-t>O"Wm7<8c<rFSP9H-K-<o<Iz-t

N>0H7FHQG-^9# 2. Cj>r}D=liNWm7<8c<KX7F"=KOCjNXtNb@HHbKD

9NCj>,j9H5l^9# v Xtaj?$W^?Oz-t?$W,.8zG(5lF$klgO"=N?$W

,.8zGXj5lF$k3Hr(7^9,"3sQ$i<O" -qintsize" -qrealsize" -qautodbl *W7gsN_j!hG"B]KOCj>XNFSP7 rV-9(k3H,G-^9# ?H(P"SINH XN2HO"-qrealsize=8 ,-zJlgKO"DSINH XN2H KV-9(il"DSINH XN2HO QSINH XN2HKV-9(il^9# v Vz-tO7WHq+lF$ksO"=NCj>rWm7<8c<NBz-tH

7FO93H,G-k+I&+r(7^9#H_~_Wm7<8c<GO"Cj >@1rz-tH7FO93H,G-^9#?@7"$/D+NCj>@1KB j^9#3Nh&K7FO5l?Cj>O"9+i<z-tGN_2H9k3H ,G-^9# 3. Cj>Oo+CF$Fb"mN>,o+iJ$lgO"X8GD9NCj>KhCF

4Yk3H,G-^9#

ABORT ()

IBM H% Wm0i`r*;7^9#*<Ws7F$k9YFNPOU!$krU!$k&]$s ?<N=_LVKZjNF"*<Ws7F$k9YFNU!$kr/m<:7"SIGIOT 70Jkr=TWm;9Kw.7^9#

SIGIOT ,u.b5kb5l:"=TG#l/Hj<,q-~_D=JlgO"79F `O=TG#l/Hj<K3"&U!$krn.7^9# /i9 5Vk<As

h 12 O H_~_Wm7<8c< 545 c ABORT 5Vk<AsrHQ9k9F<HasHNcrJ<K(7^9# IF (ERROR_CONDITION) CALL ABORT

e-NWm0i`KhCF8.5lkPOkLO!NH*jG9# /home/mark IOT/Abort trap(coredump)

IBM H% N*j

ABS (A) dPMraa^9#

A ?$WO0t"Bt"#GtN$:l+GJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

A ,#GtNlgJ0" A H18G9#kLO,:BtKJj^9# kLM v A N?$W,0t^?OBtNlgO"kLO |A| KJj^9# v A N?$W,M (x,y) r}D#GtNlgO"kLOJ<Kaw7^9#

c ABS ((3.0, 4.0)) OM 5.0 r}A^9#

Cj> z-t?$W kL?$W z-tO7 IABS $UN0t �2� z-tH18 "j ABS GU)kHNBt GU)kHNBt "j DABS \:YBt \:YBt "j QABS �1� REAL(16) REAL(16) "j CABS GU)kHN#Gt GU)kHNBt "j

546 XL Fortran for AIX: is2<8&jU!ls9

Cj> z-t?$W kL?$W z-tO7 CDABS �1� \:Y#Gt \:YBt "j ZABS �1� \:Y#Gt \:YBt "j CQABS �1� COMPLEX(16) REAL(16) "j

m: 1. IBM H% 2. IBM H%: GU)kHJ0N0tNz-trXj9k?aN!=#

ACHAR (I) ASCII HggxNXj5l?LVK8zra7^9#3lO"IACHAR XtN?PG 9# z-t?$W*hS0-

I ?$WO0tGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

KIND ('A') H18 kind ?U-Qia<?<r}D95 1 N8zG9# kLM v I , 0 v I v 127 NOObNMr}CF$klgO"kLO ASCII HggxNLV

I K"k8zKJj^9#?@7"3lO I KP~9k8z,=(D=JlgG9# v I ,vD5lF$kMNOO0K"klgO"kLOTjKJj^9# c ACHAR (88) OM 'X' r}A^9#

ACOS (X) "</35$s (U>9) XtG9#

z-t?$W*hS0-

X ?$WOBtGJ1lPJj^;s#MOTy0 |X| v 1 r~?5J1lPJ

j^;s#

h 12 O H_~_Wm7<8c< 547

/i9 (lasH?Xt

kL?$W*hS0-

X H18G9# kLM v i8"sG=5l"arccos(X) H[\18MKJj^9# v 0 v ACOS(X) v � NOObK"j^9# c ACOS (1.0) OM 0.0 r}A^9#

Cj> z-t?$W kL?$W z-tO7 ACOS GU)kHNBt GU)kHNBt "j DACOS \:YBt \:YBt "j QACOS �1� REAL(16) REAL(16) "j QARCOS �1� REAL(16) REAL(16) "j

m: 1. IBM H%

ACOSD (X)

IBM H% "</35$s (U>9) XtG9# kLOVYWN1LKJj^9#

z-t?$W*hS0-

X ?$WOBtGJ1lPJj^;s# MOTy0 |X| v 1 r~?5J1lP

Jj^;s# /i9 (lasH?Xt

kL?$W*hS0-

X H18G9#

548 XL Fortran for AIX: is2<8&jU!ls9 kLM v VYWN1LG=5l"arccos(X) H[\18MKJj^9# v 0� v ACOSD(X) v 180� NOObK"j^9# c ACOSD (0.5) OM 60.0 r}A^9#

Cj> z-t?$W kL?$W z-tO7 ACOSD GU)kHNBt GU)kHNBt "j DACOSD \:YBt \:YBt "j QACOSD REAL(16) REAL(16) "j

IBM H% N*j

ADJUSTL (STRING) hTVis/r|n7"e3Vis/r^~7F8K=m(^9#

z-t?$W*hS0-

STRING ?$WO8zGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

STRING H1895H kind ?U-Qia<?<N8z# kLM kLNMO"hTVis/,o|5lF"1tNe3Vis/,^~5lk3HJ0O STRING H18KJj^9# c ADJUSTL ('�WORD') O"M 'WORD�' KJj^9#

ADJUSTR (STRING) e3Vis/r|n7"hTVis/r^~7F&K=m(^9#

h 12 O H_~_Wm7<8c< 549 z-t?$W*hS0-

STRING ?$WO8zGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

STRING H1895H kind ?U-Qia<?<N8z# kLM kLNMO"e3Vis/,o|5lF"1tNhTVis/,^~5lk3HJ0O STRING H18G9# c ADJUSTR ('WORD�') O"M '�WORD' KJj^9#

AIMAG (Z), IMAG (Z) #GtNutt,

z-t?$W*hS0-

Z ?$WO#GtGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

Z H18 kind ?U-Qia<?<r}DBt kLM Z ,M (x,y) r}CF$klgO"kLOM y KJj^9# c AIMAG ((2.0, 3.0)) OM 3.0 KJj^9#

Cj> z-t?$W kL?$W z-tO7 AIMAG GU)kHN#Gt GU)kHNBt "j DIMAG �1� \:Y#Gt \:YBt "j

550 XL Fortran for AIX: is2<8&jU!ls9

Cj> z-t?$W kL?$W z-tO7 QIMAG �1� COMPLEX(16) REAL(16) "j

m: 1. IBM H%

AINT (A, KIND) 0tKZjNF^9#

z-t?$W*hS0-

A ?$WOBtGJ1lPJj^;s#

KIND (*W7gs) 9+i<0tNi|=0GJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

v kLN?$WOBtG9# v KIND ,8_9klgO" kind ?U-Qia<?<O KIND GXj5l??$WK

Jj"=lJ0NlgO"A N?$WKJj^9# kLM v |A| < 1 NlgO"kLO<mKJj^9# v |A| w 1 NlgO"kLOdPM, A NdPMr6(J$Gg0tKy7$Mr}

A"dfO A NdfH18G9# c AINT(3.555) = 3.0 AINT(-3.555) = -3.0

Cj> z-t?$W kL?$W z-tO7 AINT GU)kHNBt GU)kHNBt "j DINT \:YBt \:YBt "j QINT �1� REAL(16) REAL(16) "j

h 12 O H_~_Wm7<8c< 551 m: 1. IBM H%

ALL (MASK, DIM) [s4NbN9YFNM"^?O1l!5KhC?D9NY/HkbN9YFNM,? G"k+I&+r=L7^9#

z-t?$W*hS0-

MASK @}[sG9#

DIM (*W7gs)

1 v DIM v rank(MASK) NOObN0t9+i<G9#P~9kBz-tO" *W7gsN>z-tG"CFOJj^;s# /i9 Q9Xt kLM kLO"MASK H18?$W*hS?U-Qia<?<r}D@}[sG"is/O rank(MASK)-1 KJj^9# DIM rJ,7?lg"^?O MASK Nis/, 1 Nl gO"kLO@}?$WN9+i<KJj^9#

kLNAuO"(s1, s2, ..., s(DIM-1), s(DIM+1), ..., sn) G"3N n O MASK Nis/G 9# kL[sNfND9N(lasH, .TRUE. KJkNO" MASK(m1, m2, ..., m(DIM-1), :, m(DIM+1), ..., mn) GXj5l?9YFN(lasH,?G"klg@1G9#kL, 9+i<G"klgO"DIM ,Xj5lF$J$+"^?O MASK Nis/, 1 G "kH$&}3G".TRUE. KJj^9#7+7"3lO MASK N9YFN(lasH ,?G"k+"^?O MASK N5$:,<mNlgKBj^9# c ! A is the array | 4 3 6 |, and B is the array | 3 5 2 | ! | 2 4 1 | | 7 8 4 |

! Is every element in A less than the ! corresponding one in B?

RES = ALL(A .LT. B) ! result RES is false

! Are all elements in each column of A less than the ! corresponding column of B?

RES = ALL(A .LT. B, DIM = 1) ! result RES is (f,t,f)

552 XL Fortran for AIX: is2<8&jU!ls9

! Same question, but for each row of A and B.

RES = ALL(A .LT. B, DIM = 2) ! result RES is (f,t)

ALLOCATED(ARRAY) ^?O ALLOCATED(SCALAR) dj6jD=*V8'/H,=_dj6ilF$k+I&+r(7^9#

z-t?$W*hS0-

ARRAY dj6ju7rNj?$dj6jD=[sG9#

SCALAR dj6ju7rNj?$dj6jD=9+i<G9# /i9 HqXt

kL?$W*hS0-

GU)kHN@}9+i< kLM kLO"ARRAY ^?O SCALAR Ndj6ju7KP~7^9#D^j"=_dj6 ilF$klgO .TRUE."=_dj6ilF$J$lgO .FALSE."dj6ju7, $jANlgO undefined KJj^9# -qxlf90=autodealloc 3sQ$i<&*W7g srHQ7F3sQ$k9klg"$jANdj6ju7O"j^;s# c INTEGER, ALLOCATABLE, DIMENSION(:) :: A PRINT *, ALLOCATED(A) ! A is not allocated yet. ALLOCATE (A(1000)) PRINT *, ALLOCATED(A) ! A is now allocated. END X"ps

90 Z<8NXdj6jD=[sY" 290 Z<8NXALLOCATEY" 77 Z<8NXdj 6ju7Yr2H7F/@5$#

ANINT (A, KIND) Gba$0traa^9#

z-t?$W*hS0-

A ?$WOBtGJ1lPJj^;s#

h 12 O H_~_Wm7<8c< 553

KIND (*W7gs) 9+i<0tNi|=0GJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

v kLN?$WOBtG9# v KIND ,8_9klgO" kind ?U-Qia<?<O KIND GXj5l??$WK

Jj"=lJ0NlgO"A N?$WKJj^9# kLM v A > 0 G"klgO"ANINT(A) = AINT(A + 0.5) v A v 0 G"klgO"ANINT(A) = AINT(A - 0.5)

m: 0.5 NC;H:;O"<mXN]ab<IGBT5l^9# c ANINT(3.555) = 4.0 ANINT(-3.555) = -4.0

Cj> z-t?$W kL?$W z-tO7 ANINT GU)kHNBt GU)kHNBt "j DNINT \:YBt \:YBt "j QNINT �1� REAL(16) REAL(16) "j

m: 1. IBM H%

ANY (MASK, DIM) [s4NbNMN$:l+"^?O1l!5KhC?D9NY/HkbN$:l+NM ,?G"k+I&+r=L7^9#

z-t?$W*hS0-

MASK @}[sG9#

DIM (*W7gs) 1 v DIM v rank(MASK) NOObN0t9+i<G9#P~9kBz -tO"*W7gsN>z-tG"CFOJj^;s#

554 XL Fortran for AIX: is2<8&jU!ls9

/i9 Q9Xt kLM kLO"MASK H18?$W*hS?U-Qia<?<N@}[sG"is/O rank(MASK)-1 KJj^9# DIM ,&n7F$klg"^?O MASK Nis/, 1 NlgO"kLO@}?$WN9+i<KJj^9#

kLNAuO"(s1, s2, ..., s(DIM-1), s(DIM+1), ..., sn) G"3N n O MASK Nis/G 9# kL[sNfND9N(lasH, .TRUE. KJkNO" MASK(m1, m2, ..., m(DIM-1), :, m(DIM+1), ..., mn) GXj5l?IN(lasHb?G"klg@1G9#kL,9+ i<G"klgO"DIM ,Xj5lF$J$+"^?O MASK Nis/, 1 G"k H$&}3G".TRUE. KJj^9#7+7"3lO MASK N(lasHN$:l+, ?G"klgKBj^9# c ! A is the array | 9 -6 7 |, and B is the array | 2 7 8 | ! | 3 -1 5 | | 5 6 9 |

! Is any element in A greater than or equal to the ! corresponding element in B?

RES = ANY(A .GE. B) ! result RES is true

! For each column in A, is there any element in the column ! greater than or equal to the corresponding element in B?

RES = ANY(A .GE. B, DIM = 1) ! result RES is (t,f,f)

! Same question, but for each row of A and B.

RES = ANY(A .GE. B, DIM = 2) ! result RES is (t,f)

ASIN (X) "</5$s (U59) XtG9#

z-t?$W*hS0-

X ?$WOBtGJ1lPJj^;s# MOTy0 |X| v 1 r~?5J1lP

Jj^;s# /i9 (lasH?Xt

h 12 O H_~_Wm7<8c< 555 kL?$W*hS0-

X H18G9# kLM v i8"sG=5l"arcsin(X) H[\18MKJj^9# v -�/2 v ASIN(X) v �/2 NOObK"j^9# c ASIN (1.0) O �/2 Kaw7^9#

Cj> z-t?$W kL?$W z-tO7 ASIN GU)kHNBt GU)kHNBt "j DASIN \:YBt \:YBt "j QASIN �1� REAL(16) REAL(16) "j QARSIN �1� REAL(16) REAL(16) "j

m: 1. IBM H%

ASIND (X)

IBM H% "</5$s (U59) XtG9#kLOVYWN1LKJj^9#

z-t?$W*hS0-

X ?$WOBtGJ1lPJj^;s# MOTy0 |X| v 1 r~?5J1lP

Jj^;s# /i9 (lasH?Xt

kL?$W*hS0-

X H18G9# kLM v VYWN1LG=5l"arcsin(X) H[\18MKJj^9# v -90� v ASIND(X) v 90� NOObK"j^9#

556 XL Fortran for AIX: is2<8&jU!ls9 c ASIND (0.5) OM 30.0 r}A^9#

Cj> z-t?$W kL?$W z-tO7 ASIND GU)kHNBt GU)kHNBt "j DASIND \:YBt \:YBt "j QASIND REAL(16) REAL(16) "j

IBM H% N*j

ASSOCIATED (POINTER, TARGET) =N]$s?<z-tNX"U1u7ra9+"^?O"]$s?<,?<2CHHX "U1ilF$k+I&+r(7^9#

z-t?$W*hS0-

POINTER X"U1u7rF9H7?$]$s?<G9#?$WOIsJ?$W Gb+^$^;s#X"U1u7O$jAG"CFOJj^;s#

TARGET (*W7gs) POINTER HX"U1ilF$k+"^?OX"U1ilF$J$] $s?<^?O?<2CHG9#X"U1u7O$jAG"CFOJ j^;s# /i9 HqXt

kL?$W*hS0-

GU)kHN@}9+i< kLM POINTER z-t@1,Xj5lF$kH-"$:l+N?<2CHHX"9klgO .TRUE. KJj"=lJ0NlgO .FALSE. KJj^9# TARGET bXj5lF$k lgO"POINTER , TARGET HX"7F$k+I&+""k$O"TARGET ,X" 7F$kNH18*V8'/HHX"7F$k+I&+ (TARGET ,]$s?<Gb" klg) rWm7<8c<OF9H7^9#

POINTER ^?O TARGET ,5$:,<m[sHX"7F$klg""k$O" TARGET N5$:,<m[sNlgKO"kLOTjKJj^9#

[Jk?$W^?OAur}D*V8'/HO"_$KX"5;k3HOG-^;s#

h 12 O H_~_Wm7<8c< 557

?$WHAu,18G-&,[Jk[sO"_$KX"5;k3H,G-^9# c REAL, POINTER, DIMENSION(:,:) :: A REAL, TARGET, DIMENSION(5,10) :: B, C

NULLIFY (A) PRINT *, ASSOCIATED (A) ! False, not associated yet

A => B PRINT *, ASSOCIATED (A) ! True, because A is ! associated with B

PRINT *, ASSOCIATED (A,C) ! False, A is not ! associated with C END

ATAN (X) "</?s8'sH (U5\) XtG9#

z-t?$W*hS0-

X ?$WOBtGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

X H18G9# kLM v i8"sG=5l"arctan(X) H[\18MKJj^9# v -�/2 v ATAN(X) v �/2 NOObG9# c ATAN (1.0) O �/4 Kaw7^9#

Cj> z-t?$W kL?$W z-tO7 ATAN GU)kHNBt GU)kHNBt "j DATAN \:YBt \:YBt "j QATAN �1� REAL(16) REAL(16) "j

558 XL Fortran for AIX: is2<8&jU!ls9 m: 1. IBM H%

ATAND (X)

IBM H% "</?s8'sH (U5\) XtG9#kLOVYWN1LKJj^9#

z-t?$W*hS0-

X ?$WOBtGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

X H18G9# kLM v VYWN1LG=5l"arctan(X) H[\18MKJj^9# v -90� v ATAND(X) v 90� NOObK"j^9# c ATAND (1.0) OM 45.0 r}A^9#

Cj> z-t?$W kL?$W z-tO7 ATAND GU)kHNBt GU)kHNBt "j DATAND \:YBt \:YBt "j QATAND REAL(16) REAL(16) "j

IBM H% N*j

ATAN2 (Y, X) "</?s8'sH (U5\) XtG9#kLOBz-t Y H X GA.5lF$k< mJ0N#Gt (X,Y) NWjs7QkMG9#

z-t?$W*hS0-

Y ?$WOBtGJ1lPJj^;s#

h 12 O H_~_Wm7<8c< 559

X ?$W*hS kind ?U-Qia<?<O Y H18GJ1lPJj^;s#

Y ,M<mr}CF$klgO"X OM<mr}CFOJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

X H18G9# kLM v i8"sG=5l"#Gt (X, Y) Nz-tNWjs7QkMKy7$Mr}A^ 9# v -� < ATAN2(Y, X) v � NOObK"j^9# v X � 0 NlgO"kLO arctan(Y/X) H[\18MKJj^9# v Y > 0 NlgO"kLO5KJj^9# v Y < 0 NlgO"kLOiKJj^9# v Y = 0 G X > 0 NlgO"kLO<mKJj^9# v Y = 0 G X < 0 NlgO"kLO � KJj^9# v X = 0 NlgO"kLNdPMO �/2 KJj^9# c ATAN2 (1.5574077, 1.0) OM 1.0 r}A^9#

!Nh&K_j9kH" Y = | 1 1 | X = | -1 1 |

| -1 -1 | | -1 1 |

ATAN2(Y,X) NMO"*h=J<Nh&KJj^9# ATAN2 (Y, X) = | 3�/4 �/4 | | -3�/4 -�/4 |

Cj> z-t?$W kL?$W z-tO7 ATAN2 GU)kHNBt GU)kHNBt "j DATAN2 \:YBt \:YBt "j QATAN2 �1� REAL(16) REAL(16) "j

m: 1. IBM H%

560 XL Fortran for AIX: is2<8&jU!ls9

ATAN2D (Y, X)

IBM H% "</?s8'sH (U5\) XtG9#kLOBz-t Y H X GA.5lF$k< mJ0N#Gt (X,Y) NWjs7QkMG9#

z-t?$W*hS0-

Y ?$WOBtGJ1lPJj^;s#

X ?$W*hS kind ?U-Qia<?<O Y H18GJ1lPJj^;s#

Y ,M<mr}CF$klgO"X OM<mr}CFOJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

X H18G9# kLM v VYWN1LG=5l"#Gt (X, Y) Nz-tNWjs7QkMKy7$Mr}A ^9# v -180� < ATAN2D(Y,X) v 180� NOObK"j^9# v X�0 NlgO"kLO arctan(Y/X) H[\18MKJj^9# v Y>0 NlgO"kLO5KJj^9# v Y<0 NlgO"kLOiKJj^9# v Y=0 G X>0 NlgO"kLO<mKJj^9# v Y=0 G X<0 NlgO"kLO 180� KJj^9# v X=0 NlgO"kLNdPMO 90� KJj^9# c ATAN2D (1.5574077, 1.0) OM 57.295780181 (awM) r}A^9#

!Nh&K_j9kH" Y = | 1.0 1.0 | X = | -1.0 1.0 |

| -1.0 -1.0 | | -1.0 1.0 |

ATAN2D(Y,X) NMO"J<Nh&KJj^9# ATAN2D(Y,X) = | 135.0000000 45.00000000 | | -135.0000000 -45.00000000 |

h 12 O H_~_Wm7<8c< 561

Cj> z-t?$W kL?$W z-tO7 ATAN2D GU)kHNBt GU)kHNBt "j DATAN2D \:YBt \:YBt "j QATAN2D REAL(16) REAL(16) "j

IBM H% N*j

BIT_SIZE (I) SCHtr0t?$WGa7^9#!:5lkNOz-tN?$W@1JNG"z-t rjA9k,WO"j^;s#

z-t?$W*hS0-

I ?$WO0tGJ1lPJj^;s# /i9 HqXt

kL?$W*hS0-

I H18 kind ?U-Qia<?<r}D9+i<0tG9# kLM kLO"z-tN0tG<??NfNSCHNtKJj^9#

IBM H%

type bits ----------- ------ integer(1) 08 integer(2) 16 integer(4) 32 integer(8) 64

IBM H% N*j

SCHKO"&+i8X 0 +i BIT_SIZE(I)-1 ^GNVf,U1il^9# c kind 4 N0t?$W (D^j"4 P$HN0t) KO 32 NSCH,^^lF$kN G"BIT_SIZE (1_4) OM 32 r}A^9#

562 XL Fortran for AIX: is2<8&jU!ls9

BTEST (I, POS) 0tMNSCHrF9H7^9#

z-t?$W*hS0-

I ?$WO0tGJ1lPJj^;s#

POS ?$WO0tGJ1lPJj^;s# sitG"BIT_SIZE (I) hjb.5/

J1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

kLN?$WO"GU)kHN@}MKJj^9# kLM I NSCH POS ,M 1 r}CF$klg"kLOM .TRUE. r}A"I NSCH POS ,M<mr}CF$klgO"M .FALSE. r}A^9#

SCHKO"&+i8X 0 +i BIT_SIZE(I)-1 ^GNVf,U1il^9# c BTEST (8, 3) OM .TRUE. r}A^9# If A has the value

| 1 2 | | 3 4 | the value of BTEST (A, 2) is

| false false | | false true | and the value of BTEST (2, A) is

| true false | | false false |

542 Z<8NX0tSCH&bGkYr2H7F/@5$#

Cj> z-t?$W kL?$W z-tO7 BTEST �1� $UN0t GU)kHN@}M "j

m: 1. IBM H%

h 12 O H_~_Wm7<8c< 563

CEILING(A, KIND) =Nz-thjbg-$+^?Oy7$G.0tra7^9#

z-t?$W*hS0-

A ?$WOBtGJ1lPJj^;s#

Fortran 95

KIND (*W7gs) 9+i<0tNi|=0GJ1lPJj^;s#

Fortran 95 N*j

/i9 (lasH?Xt

kL?$W*hS0-

v ?$WO0tG9#

Fortran 95

v KIND ,8_9klgO"kind ?U-Qia<?<O KIND GXj5l?bNKJ

j^9#8_7J$lgO"KIND ?U-Qia<?<OGU)kHN0t?$WK Jj^9#

Fortran 95 N*j

kLM kLO"A JeNG.0tKy7$Mr}A^9#

Fortran 95

Xj5l? KIND N0tH7FkLr==G-J$lgO"3NkLO$jAKJj^ 9# Fortran 95 N*j

c CEILING(-3.7) OM -3 r}A^9# CEILING(3.7) OM 4 r}A^9#

564 XL Fortran for AIX: is2<8&jU!ls9

Fortran 95

CEILING(1000.1, KIND=2) OM 1 001 H kind ?U-Qia<?< 2 r}A^9#

Fortran 95 N*j

CHAR (I, KIND) Xj5l? kind ?U-Qia<?<HX"7?HggxNjjNLVK"k8zra 7^9#3lO"Xt ICHAR NUG9#

z-t?$W*hS0-

IBM H%

I M, 0 v I v 127 NOObN0t?$WGJ1lPJj^;s#

IBM H% N*j

KIND (*W7gs) 9+i<0tNi|=0GJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

v 95 1 N8z v KIND ,8_9klgO" kind ?U-Qia<?<O KIND GXj5l??$WK

Jj"=lJ0NlgO"GU)kHN8z?$WKJj^9# kLM v kLO"Xj5l? kind ?U-Qia<?<HX"7?HggxNLV I K"k8

zKJj^9# v ICHAR (CHAR (I, KIND (C))) O" 0 v I v 127 KP7FOM I r}?J1lPJ

i:"CHAR (ICHAR (C), KIND (C)) O"$UN=(D=8zKP7FOM C r} ?J1lPJj^;s# c IBM H%

CHAR (88) OM 'X' r}A^9#

h 12 O H_~_Wm7<8c< 565

Cj> z-t?$W kL?$W z-tO7 CHAR $UN0t GU)kH8z D �1�

m: 1. IBM H%: GU)kHJ0N0tNz-trXj9k?aN!=# 2. XL Fortran O"ASCII HggxN_r5]<H7F$^9#

IBM H% N*j

CMPLX (X, Y, KIND) #Gt?$WKQ97^9#

z-t?$W*hS0-

X ?$WO0t"Bt"#GtN$:l+GJ1lPJj^;s#

Y (*W7gs) ?$WO0t^?OBtGJ1lPJj^;s# X N?$W,#G tNlgKO"Y OXjG-^;s#

KIND (*W7gs) 9+i<0tNi|=0GJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

v ?$WO#GtG9# v KIND ,8_9klgO" kind ?U-Qia<?<O KIND GXj5l??$WK

Jj"=lJ0NlgO"GU)kHNBt?$WKJj^9# kLM v Y ,8_;:"X ,#GtGJ$lgO"Y ,<mH$&MrbCF8_7F$k

+Nh&KJj^9# v Y ,8_;:"X ,#GtG"klgO"Y ,M AIMAG(X) r}CF8_7F$k

+Nh&KJj^9# v CMPLX(X, Y, KIND) O"Btt,, REAL(X, KIND) G"utt,, REAL(Y,

KIND) G"k#Gtr}A^9# c CMPLX (-3) OM (-3.0, 0.0) r}A^9#

566 XL Fortran for AIX: is2<8&jU!ls9

Cj> z-t?$W kL?$W z-tO7 CMPLX �1� GU)kHNBt GU)kHN#Gt J7

m: 1. IBM H%

X"ps

579 Z<8NXDCMPLX (X, Y)Y" 650 Z<8NXQCMPLX (X, Y)Yr2H7F/@ 5$#

CONJG (Z) &r#Gtraa^9#

z-t?$W*hS0-

Z ?$WO#GtGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

Z H18G9# kLM Z ,M (x, y) r}CF$klgO"kLOM (x, -y) r}A^9# c CONJG ((2.0, 3.0)) OM (2.0, -3.0) r}A^9#

Cj> z-t?$W kL?$W z-tO7 CONJG GU)kHN#Gt GU)kHN#Gt "j DCONJG �1� \:Y#Gt \:Y#Gt "j QCONJG �1� COMPLEX(16) COMPLEX(16) "j

m: 1. IBM H%

h 12 O H_~_Wm7<8c< 567

COS (X) 35$s (>9) XtG9#

z-t?$W*hS0-

X ?$WOBt^?O#GtGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

X H18G9# kLM v cos(X) H[\18MKJj^9# v X N?$W,BtNlgO"X Oi8"sH+J5l^9# v X N?$W,#GtNlgO"X NBtt,Hutt,,i8"sNMH+J5l^ 9# c COS (1.0) NMO 0.54030231 (awM) r}A^9#

Cj> z-t?$W kL?$W z-tO7 COS GU)kHNBt GU)kHNBt "j DCOS \:YBt \:YBt "j QCOS �1� REAL(16) REAL(16) "j CCOS �2a� GU)kHN#Gt GU)kHN#Gt "j CDCOS �1� �2b� \:Y#Gt \:Y#Gt "j ZCOS �1� �2b� \:Y#Gt \:Y#Gt "j CQCOS �1� �2b� COMPLEX(16) COMPLEX(16) "j

m: 1. IBM H% 2. X , a + bi H$&A0N#GtG"kH9kH"J<Nh&KJj^9 (?@7"

i = (-1)�)# a. abs(b) O 88.7228 J<GJ1lPJj^;s (a O$UNBtM)# b. abs(b) O 709.7827 J<GJ1lPJj^;s (a O$UNBtM)#

568 XL Fortran for AIX: is2<8&jU!ls9

COSD (X)

IBM H% 35$s (>9) XtG9#z-tOVYWN1LHJj^9#

z-t?$W*hS0-

X ?$WOBtGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

X H18G9# kLM v cos(X) H[\18MKJj^9#3N X VYWN1LNMr}A^9# c COSD (45.0) OM 0.7071067691 r}A^9#

Cj> z-t?$W kL?$W z-tO7 COSD GU)kHNBt GU)kHNBt "j DCOSD \:YBt \:YBt "j QCOSD REAL(16) REAL(16) "j

IBM H% N*j

COSH (X) PJ~35$s (PJ~>9) XtG9#

z-t?$W*hS0-

X ?$WOBtGJ1lPJj^;s# /i9 (lasH?Xt

h 12 O H_~_Wm7<8c< 569 kL?$W*hS0-

X H18G9# kLM kLO"cosh(X) NawMKJj^9# c COSH (1.0) OM 1.5430806 (awM) r}A^9#

Cj> z-t?$W kL?$W z-tO7 COSH �1a� GU)kHNBt GU)kHNBt "j DCOSH �1b� \:YBt \:YBt "j QCOSH �1b� �2� REAL(16) REAL(16) "j

m: 1. X , a + bi H$&A0N#GtG"kH9kH"J<Nh&KJj^9 (?@7"

i = (-1)�)# a. abs(b) O 88.7228 J<GJ1lPJj^;s (a O$UNBtM)# b. abs(b) O 709.7827 J<GJ1lPJj^;s (a O$UNBtM)# 2. IBM H%

COUNT (MASK, DIM) @}[s4Nb"^?O1l!5KhC?D9NY/HkbN?N[s(lasHNt r+&sH7^9#Lo"@}[sO"LNH_~_[sG^9/H7FHQ5lk[ sG9#

z-t?$W*hS0-

MASK @}[sG9#

DIM (*W7gs) 1 v DIM v rank(MASK) NOObN0t9+i<G9#P~9kBz -tO"*W7gsN>z-tG"CFOJj^;s# /i9 Q9Xt

570 XL Fortran for AIX: is2<8&jU!ls9 kLM DIM ,8_9klgO"kLOis/ rank(MASK)-1 N0t[sKJj^9# DIM , &n7F$klg"^?O MASK Nis/, 1 NlgO"kLO9+i<KJj^ 9# =NkLn.5l?[sNF(lasH (R(s1, s2, ..., s(DIM-1), s(DIM+1), ..., sn)) O"P ~9k!5 (s1, s2, ..., s(DIM-1), :, s(DIM+1), ..., sn) KhC? MASK bN?N(lasH NtKy7/Jj^9#

MASK ,<mK5$:hj5lF$k[sG"kH9kH"kLO<mKy7/Jj^ 9# c ! A is the array | T F F |, and B is the array | F F T | ! | F T T | | T T T |

! How many corresponding elements in A and B ! are equivalent?

RES = COUNT(A .EQV. B) ! result RES is 3

! How many corresponding elements are equivalent ! in each column?

RES = COUNT(A .EQV. B, DIM=1) ! result RES is (0,2,1)

! Same question, but for each row.

RES = COUNT(A .EQV. B, DIM=2) ! result RES is (1,2)

CPU_TIME(TIME)

Fortran 95 9YFN9lCIN=TWm;9"*hS"lgKhCFORWm;9K++k CPU ~VrC1LGa7^9# CPU_TIME rFSP9H"Wm0i`NO^j+iNh} K++kWm;C5<~Vra7^9#W,5lk~VO"Wm0i`,B]KBT5 l?~VG"j"Wm0i`,fG7F$k~V^?OTCF$k~VO^^l^; s# z-t?$W*hS0-

TIME Bt?$WN9+i<G9#3lO"INTENT(OUT) z-tG"Wm ;C5<~VNawMrdjvFil^9#3N~VOC1LGW, 5l^9# CPU_TIME KhCFa5lk~VO"XLFRTEOPTS D -QtBT~*W7gs cpu_time_type N_jKhCF[Jj^ 9# cpu_time_type N-zJ_jMO!NH*jG9#

usertime =TWm;9Nf<6<~VG9#f<6<~VN

h 12 O H_~_Wm7<8c< 571 jAKD$FO"VAIX Performance and Tuning GuideWr2H7F/@5$#

systime =TWm;9N79F`~VG9#79F`~VN jAKD$FO"VAIX Performance and Tuning GuideWr2H7F/@5$#

alltime =TWm;9N79F`~VHf<6<~VNgW G9# total_usertime =TWm;9Nf<6<~VNgWG9#f<6< ~VNgWHO"=TWm;9Nf<6<~VNg WH"=NRWm;9 ("klg) Nf<6<~V NgWG9#

total_systime =TWm;9N79F`~VNgWG9#79F` ~VNgWHO"=TWm;9N79F`~VNg WH"=NRWm;9 ("klg) N79F`~V NgWG9#

total_alltime =TWm;9Nf<6<~VH79F`~VNgW G9#f<6<~VH79F`~VNgWHO"= TWm;9Nf<6<~VH79F`~VNgW H"=NRWm;9 (8_9klg) Nf<6<~ VH79F`~VNgWG9#

3l,"cpu_time_type BT~*W7gsr_j7 F$J$lgN"CPU_TIME N~VNGU)kH, jG9#

cpu_time_type BT~*W7gsN_jO"setrteopts Wm7<8c<rHQ7FT $^9# cpu_time_type _jXN=l>lNQ9O"e3N CPU_TIME NFSP7 9YFKFA7^9# /i9 5Vk<As c c 1: ! The default value for cpu_time_type is used REAL T1, T2 ... ! First chunk of code to be timed CALL CPU_TIME(T1) ... ! Second chunk of code to be timed CALL CPU_TIME(T2)

Fortran 95

572 XL Fortran for AIX: is2<8&jU!ls9 print *, ,Time taken for first chunk of code: ,, T1, ,seconds., print *, ,Time taken for both chunks of code: ,, T2, ,seconds., print *, ,Time for second chunk of code was ,, T2-T1, ,seconds.,

cpu_time_type BT~*W7gsr usertime K_j7?$lg"ksh ^?O bsh 3 ^sIT+i!N3^sIr~O7^9# export XLFRTEOPTS=cpu_time_type=usertime

c 2: ! Use setrteopts to set the cpu_time_type run-time option as many times ! as you need to CALL setrteopts (,cpu_time_type=alltime,) CALL stallingloop CALL CPU_TIME(T1) print *, ,The sum of the user and system time is,, T1, ,seconds,. CALL setrteopts (,cpu_time_type=usertime,) CALL stallingloop CALL CPU_TIME(T2) print *, ,The total user time from the start of the program is,, T2, ,seconds,.

X"ps

v \YKD$FO"Vf<6<:&,$IWN XLFRTEOPTS D-QtNb@r2H

7F/@5$# v \YKD$FO" 899 Z<8NsetrteoptsHVf<6<:&,$IWN X�setrteopts�

5<S9*hSf<F#jF#<&Wm7<8c<YNb@r2H7F/@5$#

Fortran 95 N*j

CSHIFT (ARRAY, SHIFT, DIM) [sNjjN!5KhC?9YFNY/HkN(lasHr7UH7^9#7UHO[ DG9#D^j"l}N<,7UH*U5l?(lasHO"b&l}N<KFS^~ 5l^9#

z-t?$W*hS0-

ARRAY $UN?$WN[sG9#

SHIFT ARRAY Nis/, 1 NlgO9+i<0tGJ1lPJj^;s# ARRAY Nis/, 1 GJ$lgO"is/ rank(ARRAY)-1 N9+ i<0t^?O0t0KJj^9#

DIM (*W7gs) 1 v DIM v rank(ARRAY) NOObN0t9+i<G9#Xj7J$ lg"GU)kHO 1 KJj^9#

Fortran 95

h 12 O H_~_Wm7<8c< 573

/i9 Q9Xt kLM kLO"ARRAY H18AuHG<??r}D[sKJj^9#

SHIFT ,9+i<NlgO"D9NY/HkK187UH,,Q5l^9#=lJ0N lgO"D9NY/Hk ARRAY (s1, s2, ..., s(DIM-1), :, s(DIM+1), ..., sn) O"SHIFT (s1, s2, ..., s(DIM-1), s(DIM+1), ..., sn) bNP~9kMK>CF7UH5l^9#

SHIFT NdPMO"7UHNLrhj7^9# SHIFT NdfO"7UHN}~rhj 7^9#

5N SHIFT Y/HkND9N(lasHrY/HkNh,K~+CF\07^ 9# iN SHIFT Y/HkND9N(lasHrY/HkN*ojK~+CF\07^ 9# <m SHIFT 7UHrT$^;s#Y/HkNMOQ95l^;s# c ! A is the array | A D G | ! | B E H | ! | C F I |

! Shift the first column down one, the second column ! up one, and leave the third column unchanged.

RES = CSHIFT (A, SHIFT = (/-1,1,0/), DIM = 1) ! The result is | C E G | ! | A F H | ! | B D I |

! Do the same shifts as before, but on the rows ! instead of the columns.

RES = CSHIFT (A, SHIFT = (/-1,1,0/), DIM = 2) ! The result is | G A D | ! | E H B | ! | C F I |

CVMGx (TSOURCE, FSOURCE, MASK)

IBM H% roU-Y/Hk&^<8Xt (CVMGM" CVMGN"CVMGP"CVMGT"CVMGZ) rHQ9kH"3liNXtr^sG$k{8N3<Ir\"9k3H,G-^9#

3liNFSP7O"J<NXtrFSP9NKsoKwF$^9#

574 XL Fortran for AIX: is2<8&jU!ls9

MERGE ( TSOURCE, FSOURCE, arith_expr .op. 0 ) ^?O MERGE ( TSOURCE, FSOURCE, logical_expr .op. .TRUE. )

MERGE H_~_XtO Fortran 90 NltJNG"77$Wm0i`KO"3liN XtNeojK"3NH_~_XtrHQ9k3Hr*+a7^9#

z-t?$W*hS0-

TSOURCE LOGICAL"INTEGER"^?O REAL ?$W (1 r|/) N$UNo `N9+i<0^?O[s0G9#

FSOURCE TSOURCE H18?$W*hS?U-Qia<?<r}D9+i<0 ^?O[s0G9#

MASK INTEGER ^?O REAL ?$W (CVMGM"CVMGN"CVMGP" CVMGZ Nlg) "k$O LOGICAL ?$W (CVMGT Nlg) N$ UNo` (1 r|/) N9+i<0^?O0t0G9#=l,[sG "klgKO"Au, TSOURCE *hS FSOURCE K>CF$J1 lPJj^;s#

TSOURCE H FSOURCE NIAi+l}@1,?$WJ7NlgO"?$WJ7Nzt,>}Nz-tN?$WrM@7^9# TSOURCE H FSOURCE NIAiNz-t b?$WJ7NlgO">}Nz-t, MASK N?$WrM@7^9# MASK b? $WJ7NlgO"TSOURCE H FSOURCE N>},GU)kH0tG"kH+J5l ^9# MASK ,?$WJ7NlgO"CVMGT XtNGU)kH@}M"*hS=N >N CVMGx XtNGU)kH0tH+J5l^9# /i9 (lasH?Xt

kL?$W*hS0-

TSOURCE *hS FSOURCE H18G9# kLM kLNXtO"GiNz-t^?O 2 V\Nz-tNMKJj^9#IAiKJk+ O"3 V\Nz-tKP7FBT5lkF9HNkLKhCFh^j^9#z-t,[ sNlgO"MASK [sND9N(lasHKP7FBT5l"kLKO TSOURCE +iN(lasHH"FSOURCE +iN(lasH,^^lklg,"j^9#

= 16. CVMGx H_~_Wm7<8c<NkLNM b@ XtajM mN> 5+<m+NF9H MASKw0 NlgKO TSOURCE" MASK<0 NlgKO FSOURCE

CVMGP

h 12 O H_~_Wm7<8c< 575

= 16. CVMGx H_~_Wm7<8c<NkLNM (3-) b@ XtajM mN> iNF9H MASK<0 NlgKO TSOURCE" MASKw0 NlgKO FSOURCE

CVMGM

<mNF9H MASK=0 NlgKO TSOURCE" MASK�0 NlgKO FSOURCE

CVMGZ

<mJ0NF9H MASK�0 NlgKO TSOURCE" MASK=0 NlgKO FSOURCE

CVMGN

?NF9H MASK= .TRUE. NlgKO TSOURCE" MASK=.FALSE. NlgKO FSOURCE

CVMGT

IBM H% N*j

DATE_AND_TIME (DATE, TIME, ZONE, VALUES) j"k?$`&/mC/+iNG<?*hS|Ur"ISO 8601:1988 KjA5lF$k =-!H_9-N"kA0Ga7^9#

z-t?$W*hS0-

DATE (*W7gs) 9+i<G"?$WOGU)kH8zGJ1lPJi:"04JMr ^`?aKO"GcGb95, 8 GJ1lPJj^;s#3lO" INTENT(OUT) z-tG9# =N8<N 8 8zO CCYYMMDD A 0K_j5l"3N CC O$*"YY O/" MM On"DD O|r =7^9#|U,~O5lJ$H"3liN8zO"Vis/K_j 5l^9#

TIME (*W7gs) 9+i<G"?$WOGU)kH8zGJ1lPJi:"04JMr ^`?aKO"GcGb95, 10 GJ1lPJj^;s#3lO" INTENT(OUT) z-tG9# 3N8<N 10 8zO hhmmss.sss A0 NMK_j5l"3N hh O~"mm O,"ss.sss OCH_jCG 9#HQD=J/mC/,J$lgKO"Vis/K_j5l^9#

ZONE (*W7gs)

9+i<G"?$WOGU)kH8zGJ1lPJi:"04JMr ^`?aKO"GcGb95, 5 J1lPJj^;s#3lO" INTENT(OUT) z-tG9# 3N8<N 5 8zO hhmm A0NM K_j5l"3N hh H mm O (j$&~ (UTC) KP9k~9G "j" hh O~V"mm O,r=7^9# HQD=J/mC/,J$ lgKO"Vis/K_j5l^9#

576 XL Fortran for AIX: is2<8&jU!ls9

IBM H%

smit chtz U!<9H&Q9KhCF^7sr;CH"CW7J+C ?lg"^?O smit G=.G-J$~VSK$klgKO" ZONE NM,57/J$3H,"j^9# jnHG TZ D-Qtr_j9 k+"^?O chtz 3^sIrHQ7F"~VSrNBK57/;C H"CW9k3H,G-^9# TZ QtNA0O"AIX Files Reference N /etc/environment U!$kN`K-\5lF$^9#

IBM H% N*j

VALUES (*W7gs) ?$WOGU)kH0tG"is/O 1 GJ1lPJj^;s#3l O"INTENT(OUT) z-tG9# =N5$:OGcGb 8 J1lP Jj^;s# VALUES Ga5lkMO!NH*jG9#

VALUES(1)

/ (?H(P 1998) G"-zJ|U,J$lgO"-HUGE (0) G9#

VALUES(2)

nG"-zJ|U,J$lgO -HUGE (0) G9#

VALUES(3)

|UG"-zJ|U,J$lgO -HUGE (0) G9#

VALUES(4)

(j$&~ (UTC) KX9k~V9 (,1L) G"3Nps, -zGJ$lgO -HUGE (0) G9#

VALUES(5)

~VG"OOO 0 +i 23 G"/mC/,8_7J$lgO -HUGE (0) G9#

VALUES(6)

,G"OOO 0 +i 59 G"/mC/,8_7J$lgO -HUGE (0) G9#

VALUES(7)

CG"OOO 0 +i 60 G"/mC/,8_7J$lgO -HUGE (0) G9#

VALUES (8)

_jCG"OOO 0 +i 999 G"/mC/,8_7J$l gO -HUGE (0) G9# /i9 5Vk<As

h 12 O H_~_Wm7<8c< 577 c J<KWm0i`r(7^9# INTEGER DATE_TIME (8) CHARACTER (LEN = 10) BIG_BEN (3) CALL DATE_AND_TIME (BIG_BEN (1), BIG_BEN (2), & BIG_BEN (3), DATE_TIME)

9$9N8eM<VG 1985 / 4 n 12 |N 15:27:35.5 KBT5lklgKO"3N Wm0i`OM 19850412 r BIG_BEN(1) K"M 152735.500 r BIG_BEN(2) K"M +0100 r BIG_BEN(3) K"M 1985, 4, 12, 60, 15, 27, 35, 500 r DATE_TIME K=l >ldjvF^9#

UTC , CCIR (q]5~L.pd!X) N+p 460-2 (0jKC88`~Hb@&) G, j5lF$k3HKmU7F/@5$#

DBLE (A) \:YBt?$WKQ97^9#

z-t?$W*hS0-

A ?$WO0t"Bt"#GtN$:l+GJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

\:YBt kLM v A N?$W,\:YBtNlgO"DBLE(A) = A G9# v A N?$W,0t^?OBtNlgO"kLO\:YBt{Nt,^`3HNG-k

NH18:YN A N-zt,r}A^9# v A N?$W,#GtNlgO"kLO\:YBt{Nt,^`3HNG-kNH18

:YN A N-zt,r}A^9# c DBLE (-3) OM -3.0D0 r}A^9#

578 XL Fortran for AIX: is2<8&jU!ls9

IBM H%

Cj> z-t?$W kL?$W z-tO7 DFLOAT $UN0t \:YBt J7 DBLE GU)kHNBt \:YBt J7 DBLEQ REAL(16) REAL(8) J7

IBM H% N*j

DCMPLX (X, Y)

IBM H% \:Y#Gt?$WKQ97^9#

z-t?$W*hS0-

X ?$WO0t"Bt"#GtN$:l+GJ1lPJj^;s#

Y (*W7gs) ?$WO0t^?OBtGJ1lPJj^;s# X N?$W,#G tNlgKO"Y OXjG-^;s# /i9 (lasH?Xt

kL?$W*hS0-

?$WO\:Y#GtG9# kLM v Y ,8_;: X ,#GtGJ$lgO"Y ,<mH$&Mr}CF8_7F$k+

Nh&KJj^9# v Y ,8_;:"X ,#GtG"klgO"Y ,M AIMAG(X) r}CF8_7F$k

+Nh&KJj^9# v DCMPLX(X, Y) O"Btt,, REAL(X, KIND=8) G"utt,,

REAL(Y, KIND=8) G"k#Gtr}A^9# c DCMPLX (-3) OM (-3.0D0, 0.0D0) r}A^9#

Cj> z-t?$W kL?$W z-tO7 DCMPLX \:YBt \:Y#Gt J7

h 12 O H_~_Wm7<8c< 579

X"ps

566 Z<8NXCMPLX (X, Y, KIND)Y" 650 Z<8NXQCMPLX (X, Y)Yr2H7 F/@5$#

IBM H% N*j

DIGITS (X) ?$W*hS kind ?U-Qia<?<,z-tH18G"ktzN-zetra7^ 9# z-t?$W*hS0-

X ?$WO0t^?OBtGJ1lPJj^;s# 9+i<M^?O[sMrH

QG-^9# /i9 HqXt

kL?$W*hS0-

GU)kHN0t9+i< kLM IBM H% v X N?$W,0tNlgO"X N-ztzNetO!Nh&KJj^9#

type bits ----------- ------ integer(1) 07 integer(2) 15 integer(4) 31 integer(8) 63 v X N?$W,BtNlgO"X N-zSCHtO!Nh&KJj^9#

type bits ---------- ------ real(4) 24 real(8) 53 real(16) 106

IBM H% N*j

580 XL Fortran for AIX: is2<8&jU!ls9 c IBM H%

DIGITS (X) = 63#3N X N?$WO integer(8) G9# ( 542 Z<8NXG<?=(b GkYr2H7F/@5$#)

IBM H% N*j

DIM (X, Y) X-Y N9G"5NlgO=NM"=lJ0NlgO<mG9#

z-t?$W*hS0-

X ?$WO0t^?OBtGJ1lPJj^;s#

Y ?$W*hS kind ?U-Qia<?<O X H18GJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

X H18G9# kLM v X > Y NlgO"kLNMO X - Y KJj^9# v X v Y NlgO"kLNMO<mKJj^9# c DIM (-3.0, 2.0) OM 0.0 r}A^9# DIM (-3.0, -4.0) OM 1.0 r}A^9#

Cj> z-t?$W kL?$W z-tO7 IDIM $UN0t �1� z-tH18 "j DIM GU)kHNBt GU)kHNBt "j DDIM \:YBt \:YBt "j QDIM �2� REAL(16) REAL(16) "j

m: 1. IBM H%: GU)kHJ0N0tNz-trXj9k?aN!=# 2. IBM H%

h 12 O H_~_Wm7<8c< 581

DOT_PRODUCT (VECTOR_A, VECTOR_B) 2 DNY/HkKD$FNbQr;P7^9#

z-t?$W*hS0-

VECTOR_A tMG<??^?O@}G<??r}DY/HkG9#

VECTOR_B VECTOR_A ,tM?$WNlgOtM?$W" VECTOR_A ,@} ?$WNlgO@}?$WGJ1lPJj^;s# VECTOR_A H1 85$:GJ1lPJj^;s# /i9 Q9Xt kLM kLO"G<??, 115 Z<8N= 3 *hS 122 Z<8N= 4 K-\5lF$k,' K>CF"2 DNY/HkNG<??KhCFh^k9+i<KJj^9#

Y/Hk,<mK5$:hj5lF$k[sNlgO"tMG<??r}CF$lPk LO<mKy7/Jj"@}?$WNlgKO<mKJj^9#

VECTOR_A N?$W,0t^?OBtNlgO"kLNMO SUM(VECTOR_A * VECTOR_B) Ky7/Jj^9#

VECTOR_A N?$W,#GtNlgO"kLO SUM(CONJG(VECTOR_A) * VECTOR_A) Ky7/Jj^9#

VECTOR_A ,@}?$WNlgO"kLO ANY(VECTOR_A .AND. VECTOR_B) K y7/Jj^9# c ! A is (/ 3, 1, -5 /), and B is (/ 6, 2, 7 /).

RES = DOT_PRODUCT (A, B) ! calculated as ! ( (3*6) + (1*2) + (-5*7) ) ! = ( 18 + 2 + (-35) ) ! = -15

DPROD (X, Y) \:YBtQ

z-t?$W*hS0-

X ?$WOGU)kHNBtGJ1lPJj^;s#

582 XL Fortran for AIX: is2<8&jU!ls9

Y ?$WOGU)kHNBtGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

\:YBt kLM kLO"X H Y NQKy7$Mr}A^9# c DPROD (-3.0, 2.0) OM -6.0D0 r}A^9#

Cj> z-t?$W kL?$W z-tO7 DPROD GU)kHNBt \:YBt "j QPROD �1� \:YBt REAL(16) "j

m: 1. IBM H%

EOSHIFT (ARRAY, SHIFT, BOUNDARY, DIM) [sNjjN!5KhC?9YFNY/HkN(lasHr7UH7^9#7UHO end-off G9#D^j"l}N<r7UH*U5l?(lasHO:ol"-&(las HN3T<Ob&l}N<G7UH$s5l^9#

z-t?$W*hS0-

ARRAY $UN?$WN[sG9#

SHIFT is/ 1 r}D ARRAY NlgO"0t?$WN 9+i<G9#=&GJ$lgO"9+i<0t^ ?Ois/ rank(ARRAY)-1 N0t0G9#

BOUNDARY (*W7gs) ARRAY H18?$W*hS?U-Qia<?<r }A^9# ARRAY ,"is/ 1 G"klg" BOUNDARY O9+i<GJ1lPJj^;s#= &GJ$lg"3lO"9+i<G"k+"is/ rank(ARRAY)-1 N0G9#

DIM (*W7gs) 1 v DIM v rank(ARRAY) NOObN0t9+i< G9#

h 12 O H_~_Wm7<8c< 583

/i9 Q9Xt kLM kLO ARRAY H18AuHG<??r}D[sKJj^9#

SHIFT NdPMO"7UHNLrhj7^9# SHIFT NdfO"7UHN}~rhj 7^9#

5N SHIFT Y/HkND9N(lasHrY/HkNh,K~ +CF\07^9#(lasH,Y/HkNh,r a.?lgO"=NMNeojK"Y/HkN*o jK"k BOUNDARY NP~9kM,~j^9#

iN SHIFT Y/HkND9N(lasHrY/HkN*ojK ~+CF\07^9#(lasH,Y/HkN*o jra.?lgO"=NMNeojK"Y/HkN iaK"k BOUNDARY NP~9kM,~j^ 9# <m SHIFT 7UHrT$^;s#Y/HkNMOQ95l^; s# kLM BOUNDARY ,9+i<MG"klgO"3NMO9YFN7UHMGHQ5l^9#

BOUNDARY ,MN[sG"klgO":(zr}D (s1, s2, ..., s(DIM-1), s(DIM+1), ..., sn) r}D BOUNDARY N[s(lasHNM,=N!5KD$F,Q5l^9#

BOUNDARY ,Xj5lJ$H"J<NGU)kHM,HQ5l^9#Il,HQ5l k+O"ARRAY NG<??KhCFh^j^9#

8z '�' (Vis/ 1 D)

@} false

0t 0

Bt 0.0

#Gt (0.0, 0.0) c ! A is | 1.1 4.4 7.7 |, SHIFT is S=(/0, -1, 1/), ! | 2.2 5.5 8.8 | ! | 3.3 6.6 9.9 | ! and BOUNDARY is the array B=(/-0.1, -0.2, -0.3/).

584 XL Fortran for AIX: is2<8&jU!ls9

! Leave the first column alone, shift the second ! column down one, and shift the third column up one. RES = EOSHIFT (A, SHIFT = S, BOUNDARY = B, DIM = 1) ! The result is | 1.1 -0.2 8.8 | ! | 2.2 4.4 9.9 | ! | 3.3 5.5 -0.3 |

! Do the same shifts as before, but on the ! rows instead of the columns. RES = EOSHIFT (A, SHIFT = S, BOUNDARY = B, DIM = 2) ! The result is | 1.1 4.4 7.7 | ! | -0.2 2.2 5.5 | ! | 6.6 9.9 -0.3 |

EPSILON (X) z-tH18?$W*hS kind ?U-Qia<?<Ntr(9bGkbN1LHfS 9kH"5k7Fbh$[I.5$5NbGkVfra7^9#

z-t?$W*hS0-

X ?$WOBtGJ1lPJj^;s# 9+i<M^?O[sMrHQG-^ 9# /i9 HqXt

kL?$W*hS0-

X H18?$W*hS kind ?U-Qia<?<N9+i<G9# kLM kLO!Nh&KJj^9# 2.0ei01 - DIGITS(X)

e-N ei OXt81 (E"D"^?O Q N$:l+) G"X N?$WKhCFh^j ^9# IBM H% type EPSILON(X) ---- ------------------ real(4) 02E0 ** (-23) real(8) 02D0 ** (-52) real(16) 02Q0 ** (-105)

IBM H% N*j

h 12 O H_~_Wm7<8c< 585 c IBM H%

X N?$W, real(4) NlgO"EPSILON (X) = 1.1920929E-07 KJj^9# 544 Z <8NXBG<?&bGkYr2H7F/@5$#

IBM H% N*j

ERF (X)

IBM H% m9Xt

z-t?$W*hS0-

X ?$WOBtGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

X H18G9# kLM v kLO"erf(X) NawMKJj^9# v kLO"-1 v ERF(X) v 1 NOObK"j^9# c ERF (1.0) OM 0.8427007794 (awM) r}A^9#

Cj> z-t?$W kL?$W z-tO7 ERF GU)kHNBt GU)kHNBt "j

586 XL Fortran for AIX: is2<8&jU!ls9

Cj> z-t?$W kL?$W z-tO7 DERF \:YBt \:YBt "j QERF REAL(16) REAL(16) "j

IBM H% N*j

ERFC (X)

IBM H% p\m9Xt

z-t?$W*hS0-

X ?$WOBtGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

X H18G9# kLM v kLO 1-ERF(X) Ky7$Mr}A^9# v kLO 0 v ERFC(X) v 2 NOObK"j^9# c ERFC (1.0) OM 0.1572992057 (awM) r}A^9#

Cj> z-t?$W kL?$W z-tO7 ERFC GU)kHNBt GU)kHNBt "j DERFC \:YBt \:YBt "j

h 12 O H_~_Wm7<8c< 587

Cj> z-t?$W kL?$W z-tO7 QERFC REAL(16) REAL(16) "j

IBM H% N*j

EXP (X) Xtraa^9#

z-t?$W*hS0-

X ?$WOBt^?O#GtGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

X H18G9# kLM v kLO ex Kaw7?Mr}A^9# v X N?$W,#GtNlgO"=NBtt,Hutt,,i8"sNMH+J5l^ 9# c EXP (1.0) OM 2.7182818 (awM) r}A^9#

Cj> z-t?$W kL?$W z-tO7 EXP �1� GU)kHNBt GU)kHNBt "j DEXP �2� \:YBt \:YBt "j QEXP �2� �3� REAL(16) REAL(16) "j CEXP �4a� GU)kHN#Gt GU)kHN#Gt "j CDEXP �4b� �3� \:Y#Gt \:Y#Gt "j ZEXP �4b� �3� \:Y#Gt \:Y#Gt "j CQEXP �4b� �3� COMPLEX(16) COMPLEX(16) "j

588 XL Fortran for AIX: is2<8&jU!ls9 m: 1. X O 88.7228 J<GJ1lPJj^;s# 2. X O 709.7827 J<GJ1lPJj^;s# 3. IBM H% 4. X , a + bi H$&A0N#GtG"kH-"J<Nh&KJj^9 (?@7"

i = (-1)�)# a. a O 88.7228 J<GJ1lPJj^;s (b O$UNBtM)# b. a O 709.7827 J<GJ1lPJj^;s (b O$UNBtM)#

EXPONENT (X) bGkVfH7F==5lklgO"z-tNXtt,ra7^9#

z-t?$W*hS0-

X ?$WOBtGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

GU)kHN0t kLM v X � 0 Nlg"kLO X NXtKJj^9# (oKGU)kHNXtNOObK"

j^9)# v X = 0 NlgO"X NXtO<mG9# c IBM H%

EXPONENT (10.2) = 4# 544 Z<8NXBG<?&bGkYr2H7F/@5$#

IBM H% N*j

FLOOR(A, KIND) =Nz-tJ<NGg0tra7^9#

h 12 O H_~_Wm7<8c< 589 z-t?$W*hS0-

A ?$WOBtGJ1lPJj^;s#

Fortran 95

KIND (*W7gs)

9+i<0tNi|=0GJ1lPJj^;s#

Fortran 95 N*j

/i9 (lasH?Xt

kL?$W*hS0-

v ?$WO0tG9#

Fortran 95

v KIND ,8_9klgO"kind ?U-Qia<?<O KIND GXj5l?bNKJ

j^9#8_7J$lgO"KIND ?U-Qia<?<OGU)kHN0t?$WK Jj^9#

Fortran 95 N*j

kLM kLO"A JeNG.0tKy7$Mr}A^9#

Fortran 95

Xj5l? KIND N0tH7FkLr==G-J$lgO"3NkLO$jAKJj^ 9# Fortran 95 N*j

c FLOOR(-3.7) OM -4 r}A^9# FLOOR(3.7) OM 3 r}A^9#

590 XL Fortran for AIX: is2<8&jU!ls9

Fortran 95

FLOOR(1000.1, KIND=2) OM 1 000 H kind ?U-Qia<?< 2 r}A^9#

Fortran 95 N*j

FRACTION (X) z-tMNbGk==N.tt,ra7^9#

z-t?$W*hS0-

X ?$WOBtGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

X H18G9# kLM IBM H%

kLO!Nh&KJj^9# X * (2.0-EXPONENT(X))

IBM H% N*j

c IBM H% FRACTION(10.2) =2-4 * 10.2 u 0.6375

IBM H% N*j

h 12 O H_~_Wm7<8c< 591

GAMMA(X)

IBM H% ,s^Xt

z-t?$W*hS0-

X ?$WOBtGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

X H18G9# kLM kLO"{(X) NawMKJj^9# c GAMMA (1.0) OM 1.0 r}A^9#

GAMMA (10.0) OM 362880.0 (awM) r}A^9#

Cj> z-t?$W kL?$W z-tO7 GAMMA �1� GU)kHNBt GU)kHNBt "j DGAMMA �2� \:YBt \:YBt "j QGAMMA �3� REAL(16) REAL(16) "j

X O!NTy0r~?5J1lPJj^;s: 1. -2.0**23 < X v 35.0401 (5GJ$0tMr|/) 2. -2.0**52 < X v 171.6243 (5GJ$0tMr|/) 3. -2.0**105 < X v 171.6243 (5GJ$0tMr|/)

592 XL Fortran for AIX: is2<8&jU!ls9

IBM H% N*j

GETENV (NAME, VALUE)

IBM H% Xj5l?D-QtNMr=L7^9#

z-t?$W*hS0-

NAME *Zl<F#s0&79F`ND-QtN>0r1L9k8z9Hj s0G9#3N9Hjs0Og8z.8zNhLr7^9#3lO" 9+i<G"?$W,GU)kHN8zGJ1lPJiJ$ INTENT(IN) z-tG9#

VALUE 5Vk<As,ak0K"D-QtNMr]}7^9#3lO"9+ i<G"?$W,GU)kHN8zGJ1lPJiJ$ INTENT(OUT) z-tG9# /i9 5Vk<As kLM kLO"XtkLQtH7FGOJ/"VALUE z-tGa5l^9#

NAME z-tKXj5lF$kD-Qt,8_7J$lgO"VALUE z-tKVis /,~j^9# c CHARACTER (LEN=16) ENVDATA CALL GETENV(,HOME,, VALUE=ENVDATA) ! Print the value.

PRINT *, ENVDATA ! Show how it is blank-padded on the right.

WRITE(*, ,(Z32),) ENVDATA END e-NWm0i`G8.5lkPOcO!NH*jG9# /home/mark 2F686F6D652F6D61726B202020202020

h 12 O H_~_Wm7<8c< 593

X"ps

*Zl<F#s0&79F`&lYkN$sWjasF<7gsKX9k\YO"VAIX Technical Reference: Base Operating System and Extensions Volume 1WNXgetenv subroutineYr2H7F/@5$#

IBM H% N*j

HFIX (A)

IBM H% REAL(4) +i INTEGER(2) KQ97^9#

3NWm7<8c<OCLJXtG"lL*JXtGO"j^;s#

z-t?$W*hS0-

A ?$WO REAL(4) GJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

INTEGER(2) 9+i<^?O[s kLM v |A| < 1 NlgO"INT (A) OM 0 r}A^9# v |A| w 1 NlgO"INT (A) OdPM, A NdPMr6(J$Gg0tG"df,

A NdfH180tKJj^9# v kLr INTEGER(2) G==G-J$lgO"kLOTjKJj^9# c HFIX (-3.7) OM -3 r}A^9#

Cj> z-t?$W kL?$W z-tO7 HFIX REAL(4) INTEGER(2) J7

IBM H% N*j

594 XL Fortran for AIX: is2<8&jU!ls9

HUGE (X) z-tH18?tN?$W*hS kind ?U-Qia<?<r=9bGkbNGgtr a7^9#

z-t?$W*hS0-

X ?$WO0t^?OBtGJ1lPJj^;s# 9+i<M^?O[sMrH

QG-^9# /i9 HqXt

kL?$W*hS0-

X H18?$W*hS kind ?U-Qia<?<N9+i<G9# kLM v X ,$UN0t?$WG"klgO"kLO!Nh&KJj^9#

2DIGITS(X) - 1 v X ,$UNBt?$WG"klgO"kLO!Nh&KJj^9#

(1.0 - 2.0-DIGITS(X)) * (2.0MAXEXPONENT(X)) c IBM H%

X N?$W, real(8) NlgO" HUGE (X) = (1D0 - 2D0**-53) * (2D0**1024)#

X N?$W, integer(8) NlgO"HUGE (X) = (2**63) - 1#

542 Z<8NXG<?=(bGkYr2H7F/@5$#

IBM H% N*j

IACHAR (C) ASCII HggxbN8zNLVra7^9#

z-t?$W*hS0-

C ?$WOGU)kHN8zG"95O 1 GJ1lPJj^;s#

h 12 O H_~_Wm7<8c< 595

/i9 (lasH?Xt

kL?$W*hS0-

GU)kHN0t kLM v C , ISO 646:1983 (International Reference Version) KXj5lF$k3<IGjA

5lF$kHggxbK"klgO"kLO"=NgxbN C NLVKJj"J< NTy0 (0 v IACHAR (C) v 127) r~?7^9# C , ASCII HggxbKJ$ lgO"TjNM,a5l^9# v kLO"zgfSXt LGE"LGT"LLE"LLT HlW7^9#?H(P"LLE (C,

D) ,?G"lP"IACHAR (C) .LE. IACHAR (D) b?G9# c IACHAR ('X') OM 88 r}A^9#

IAND (I, J) @} AND rBT7^9#

z-t?$W*hS0-

I ?$WO0tGJ1lPJj^;s#

J ?$WO"I H18 kind ?U-Qia<?<r}D0tGJ1lPJj^; s# /i9 (lasH?Xt

kL?$W*hS0-

I H18G9# kLM kLO"J<N=K>CF"I H J (SCH1L) rkg9k3HKhCF@ilkMK Jj^9#

596 XL Fortran for AIX: is2<8&jU!ls9

I J IAND (I,J) ------------------ 1 1 1 1 0 0 0 1 0 0 0 0

SCHKO"&+i8X 0 +i BIT_SIZE(I)-1 ^GNVf,U1il^9# c IAND (1, 3) OM 1 r}A^9# 542 Z<8NX0tSCH&bGkYr2H7F/ @5$#

Cj> z-t?$W kL?$W z-tO7 IAND �1� $UN0t z-tH18 "j AND �1� $UN0t z-tH18 "j

m: 1. IBM H%

IBCLR (I, POS) 1 SCHr<mK/j"7^9#

z-t?$W*hS0-

I ?$WO0tGJ1lPJj^;s#

POS ?$WO0tGJ1lPJj^;s# 3lO"iJ0G"BIT_SIZE (I) hj

b.5/J1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

I H18G9# kLM kLO"I NSCH POS ,<mK_j5lk3HJ0O"I NSCHN7<1s9NM r}A^9#

SCHKO"&+i8X 0 +i BIT_SIZE(I)-1 ^GNVf,U1il^9#

h 12 O H_~_Wm7<8c< 597 c IBCLR (14, 1) NkLO 12 KJj^9#

V ,M (/1, 2, 3, 4/) r}CF$klgO"IBCLR (POS = V, I = 31) NMO (/29, 27, 23, 15/) KJj^9#

542 Z<8NX0tSCH&bGkYr2H7F/@5$#

Cj> z-t?$W kL?$W z-tO7 IBCLR �1� $UN0t z-tH18 "j

m: 1. IBM H%

IBITS (I, POS, LEN) SCHN7<1s9rjP7^9#

z-t?$W*hS0-

I ?$WO0tGJ1lPJj^;s#

POS ?$WO0tGJ1lPJj^;s# 3lOiJ0GJ1lPJi :"POS + LEN O BIT_SIZE (I) J<GJ1lPJj^;s#

LEN ?$WO0tG"iJ0GJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

I H18G9# kLM kLO"&s;7?SCH POS GO^j">N9YFNSCH&<mr}D I bN LEN SCHN7<1s9NMr}A^9#

SCHKO"&+i8X 0 +i BIT_SIZE(I)-1 ^GNVf,U1il^9# c IBITS (14, 1, 3) OM 7 r}A^9# 542 Z<8NX0tSCH&bGkYr2H7 F/@5$#

598 XL Fortran for AIX: is2<8&jU!ls9

Cj> z-t?$W kL?$W z-tO7 IBITS �1� $UN0t z-tH18 "j

m: 1. IBM H%

IBSET (I, POS) 1 SCHr 1 K_j7^9#

z-t?$W*hS0-

I ?$WO0tGJ1lPJj^;s#

POS ?$WO0tGJ1lPJj^;s# 3lO"iJ0G"BIT_SIZE (I) hj

b.5/J1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

I H18G9# kLM kLO"I NSCH POS , 1 K_j5lk3HJ0O"I NSCHN7<1s9NM r}A^9#

SCHKO"&+i8X 0 +i BIT_SIZE(I)-1 ^GNVf,U1il^9# c IBSET (12, 1) OM 14 KJj^9#

V ,M (/1, 2, 3, 4/) r}CF$klgO"IBSET (POS = V, I = 0) NMO (/2, 4, 8, 16/) KJj^9#

542 Z<8NX0tSCH&bGkYr2H7F/@5$#

Cj> z-t?$W kL?$W z-tO7 IBSET �1� $UN0t I H18G9# "j

m: 1. IBM H%

h 12 O H_~_Wm7<8c< 599

ICHAR (C) 8zN kind ?U-Qia<?<HX"7?Hg8zsbN8zNLVra7^9#

z-t?$W*hS0-

C ?$WO8zGJ1lPJi:"95O 1 GJ1lPJj^;s#=NMO"

=(D=J8zNMGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

GU)kHN0t kLM v kLO"C N kind ?U-Qia<?<HX"7?Hg8zsbN C NLVKJ

j"0 v ICHAR (C) v 127 NOObK"j^9# v =(D=8z C *hS D NlgO"C .LE. D O ICHAR (C) .LE. ICHAR (D) ,

?NlgN_?G"C .EQ. D O ICHAR (C) �EQ� ICHAR (D) ,?NlgN_?G 9# c IBM H%

ICHAR ('X') O ASCII Hg8zsbNM 88 r}A^9#

Cj> z-t?$W kL?$W z-tO7 ICHAR GU)kH8z GU)kHN0t D �1�

m: 1. 3NH%!=O">0rz-tH7FO9!=G9# 2. XL Fortran O"ASCII HggxN_r5]<H7F$^9#

IBM H% N*j

IEOR (I, J) S>@}BrBT7^9#

600 XL Fortran for AIX: is2<8&jU!ls9 z-t?$W*hS0-

I ?$WO0tGJ1lPJj^;s#

J ?$WO"I H18 KIND ?U-Qia<?<r}D0tGJ1lPJj^; s# /i9 (lasH?Xt

kL?$W*hS0-

I H18G9# kLM kLO"J<N?}M=K>CF"I H J (SCH1L) rH_go;k3HKhCF@ ilkMKJj^9# I J IEOR (I,J) ----------------- 1 1 0 1 0 1 0 1 1 0 0 0

SCHKO"&+i8X 0 +i BIT_SIZE(I)-1 ^GNVf,U1il^9# c IEOR (1, 3) OM 2 r}A^9# 542 Z<8NX0tSCH&bGkYr2H7F/ @5$#

Cj> z-t?$W kL?$W z-tO7 IEOR �1� $UN0t z-tH18 "j XOR �1� $UN0t z-tH18 "j

m: 1. IBM H%

ILEN (I)

IBM H% 0tN 2 Ndt==N"SCH1LN95hjb.5$Mra7^9#

h 12 O H_~_Wm7<8c< 601 z-t?$W*hS0-

I ?$WO0tG9# /i9 (lasH?Xt

kL?$W*hS0-

I H18G9# kLM v I ,iNlgO"ILEN(I)=CEILING(LOG2(-I)) v I ,iNMGJ$lgO"ILEN(I)=CEILING(LOG2(I+1)) c I=ILEN(4) ! 3 J=ILEN(-4) ! 2

IBM H% N*j

IMAG (Z)

IBM H% AIMAG H18G9#

X"ps

550 Z<8NXAIMAG (Z), IMAG (Z)Y#

IBM H% N*j

INDEX (STRING, SUBSTRING, BACK) 9Hjs0bN5V9Hjs0N+OLVra7^9#

z-t?$W*hS0-

STRING ?$WO8zGJ1lPJj^;s#

SUBSTRING ?$WO STRING H18 kind ?U-Qia<?<r}D8zGJ1 lPJj^;s#

602 XL Fortran for AIX: is2<8&jU!ls9

BACK (*W7gs) ?$WO@}?$WGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

GU)kHN0t kLM v 1<9 (i): BACK ,J+C?j"M .FALSE. r}CF8_7F$klgO"kLO

I NG.N5NMKJj^9#?H(P"=Nh&JM,8_7J$lgKO" STRING (I : I + LEN (SUBSTRING) - 1) = SUBSTRING ^?O<mKJj^9# LEN (STRING) < LEN (SUBSTRING) NlgKO"<m,a5l^9# LEN (SUBSTRING) = 0 NlgKO"1 ,a5l^9# v 1<9 (ii): BACK ,M .TRUE. r}CF8_7F$klgO"kLO LEN

(STRING) - LEN (SUBSTRING) + 1 J<N I NGgMKJj^9#?H(P"=N h&JM,J$lgKO"STRING (I : I + LEN (SUBSTRING) - 1) = SUBSTRING ^?O<mKJj^9# LEN (STRING) < LEN (SUBSTRING) NlgKO<m,a 5l"LEN (STRING) + 1 NlgKO LEN (SUBSTRING) = 0 ,a5l^9# c INDEX ('FORTRAN','R') OM 3 r}A^9#

INDEX ('FORTRAN', 'R', BACK = .TRUE.) OM 5 r}A^9#

Cj> z-t?$W kL?$W z-tO7 INDEX GU)kH8z GU)kHN0t D �1�

m: 1. 3NCj>,z-tH7FO5lkH"Wm7<8c<O$Uz-t BACK J7G

7+2HG-J/Jj^9#

INT (A, KIND) 0t?$WKQ97^9#

z-t?$W*hS0-

A ?$WO0t"Bt"#GtN$:l+GJ1lPJj^;s#

h 12 O H_~_Wm7<8c< 603

KIND (*W7gs) 9+i<0tNi|=0GJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

v 0t v KIND ,8_9klgO"kind ?U-Qia<?<O KIND GXj5l?bNKJ

j^9#8_7J$lgO"kind ?$W&Qia<?<OGU)kHN0t?$WK Jj^9# kLM v 1<9 (i): A N?$W,0tNlgO"INT (A) = A G9# v 1<9 (ii): A N?$W,BtNlgO"!N 2 DN1<9,"j^9# |A| < 1 N

lgO"INT (A) OM 0 r}A"|A| w 1 NlgO"INT (A) OdPM, A NdP Mr6(J$Gg0tG"df, A NdfH18G"k0tKJj^9# v 1<9 (iii): A N?$W,#GtNlgO"INT (A) O"1<9 (ii) N,'r A N

Btt,K,Q9k3HKhCF@ilkMKJj^9# v 3NMrXj5l?0t?$WG==G-J$lgO"kLOTjKJj^9# c INT (-3.7) OM -3 r}A^9#

Cj> z-t?$W kL?$W z-tO7 INT GU)kHNBt GU)kHN0t J7 IDINT \:YBt GU)kHN0t J7 IFIX GU)kHNBt GU)kHN0t J7 IQINT �1� REAL(16) GU)kHN0t J7

m: 1. IBM H%

X"ps

Wm0i`r XL Fortran K\"7?H-N INT NLN0nKD$FO"Vf<6< :&,$IWN -qport 3sQ$i<&*W7gsr2H7F/@5$#

604 XL Fortran for AIX: is2<8&jU!ls9

INT2(A)

IBM H% BtM^?O0tMr 2 P$HN0tKQ97^9#

z-t?$W*hS0-

A 0t^?OBt?$WN9+i<GJ1lPJj^;s#

INT2 rLNXtFSP7NBz-tH7FO93HOG-^;s# /i9 (lasH?Xt

kL?$W*hS0-

INTEGER(2) 9+i< kLM A N?$W,0tNlgO"INT2(A) = A G9#

A N?$W,BtNlgO"J<N 2 DND=-,"j^9# v |A| < 1 Nlg"INT2(A) NMO 0 G9# v |A| >= 1 Nlg"INT2(A) O"dPM, A NdPMr6(J$Gg0tG"df,

A NdfH180tKJj^9#

IAiblgGb"ZjNF,Tolklg,"j^9# c J<O"INT2 XtNcG9#

REAL*4 :: R4 REAL*8 :: R8 INTEGER*4 :: I4 INTEGER*8 :: I8

R4 = 8.8; R8 = 18.9 I4 = 4; I8 = 8 PRINT *, INT2(R4), INT2(R8), INT2(I4), INT2(I8) PRINT *, INT2(2.3), INT2(6) PRINT *, INT2(65535.78), INT2(65536.89) END e-NWm0i`G8.5lkPOcO!NH*jG9#

h 12 O H_~_Wm7<8c< 605

8 18 4 8 2 6 -1 0 ! The results indicate that truncation has occurred, since

! only the last two bytes were saved.

IBM H% N*j

IOR (I, J) q^@}BrBT7^9#

z-t?$W*hS0-

I ?$WO0tGJ1lPJj^;s#

J ?$WO"I H18 kind ?U-Qia<?<r}D0tGJ1lPJj^; s# /i9 (lasH?Xt

kL?$W*hS0-

I H18G9# kLM kLO"J<N?}M=K>CF"I H J (SCH1L) rH_go;k3HKhCF@ ilkMKJj^9# I J IOR (I,J) ----------------- 1 1 1 1 0 1 0 1 1 0 0 0

SCHKO"&+i8X 0 +i BIT_SIZE(I)-1 ^GNVf,U1il^9# c IOR (1, 3) OM 3 r}A^9# 542 Z<8NX0tSCH&bGkYr2H7F/@ 5$# Cj> z-t?$W kL?$W z-tO7 IOR �1� $UN0t z-tH18 "j OR �1� $UN0t z-tH18 "j

606 XL Fortran for AIX: is2<8&jU!ls9 m: 1. IBM H%

ISHFT (I, SHIFT) @}7UHrBT7^9#

z-t?$W*hS0-

I ?$WO0tGJ1lPJj^;s#

SHIFT ?$WO0tGJ1lPJj^;s# SHIFT NdPMO" BIT_SIZE (I) J<GJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

I H18G9# kLM v kLO"I NSCHr SHIFT LV@17UH9k3HKhCF@ilkMKJj^ 9# v SHIFT ,5NlgO7UHO8XTol"SHIFT ,iNlgO&XTol^9#=

7F"SHIFT ,<mNlgO"7UHOTol^;s# v 8^?O&+i,ZK7UH"&H5l?SCHO:ol^9# v uNSCHO<mGda~^l^9# v SCHKO"&+i8X 0 +i BIT_SIZE(I)-1 ^GNVf,U1il^9# c ISHFT (3, 1) OkL 6 r}A^9# 542 Z<8NX0tSCH&bGkYr2H7F /@5$#

Cj> z-t?$W kL?$W z-tO7 ISHFT �1� $UN0t z-tH18 "j

m: 1. IBM H%

h 12 O H_~_Wm7<8c< 607

ISHFTC (I, SHIFT, SIZE) &<SCHN[D7UHrBT7^9#D^j"l}N<r6(F7UH5l?SCH O"b&l}N<KFS^~5l^9#

z-t?$W*hS0-

I ?$WO0tGJ1lPJj^;s#

SHIFT ?$WO0tGJ1lPJj^;s# SHIFT NdPMO"SIZE J< GJ1lPJj^;s#

SIZE (*W7gs) ?$WO0tGJ1lPJj^;s# SIZE NMO5GJ1lPJi :"BIT_SIZE (I) r6(FOJj^;s# SIZE ,8_7J$lg O"BIT_SIZE (I) NMr}CF8_7F$k+Nh&KJj^9# /i9 (lasH?Xt

kL?$W*hS0-

I H18G9# kLM kLO"I N&<SCH SIZE r SHIFT LV@1[D7UH9k3HKhCF@il kMKJj^9# SHIFT ,5NlgO7UHO8XTol"SHIFT ,iNlgO&X Tol^9#=7F"SHIFT ,<mNlgO"7UHOTol^;s#SCHO^C? /:ol^;s#7UH5lJ+C?SCHOQ95l^;s#

SCHKO"&+i8X 0 +i BIT_SIZE(I)-1 ^GNVf,U1il^9# c ISHFTC (3, 2, 3) OM 5 r}A^9# 542 Z<8NX0tSCH&bGkYr2H7 F/@5$#

IBM H%

Cj> z-t?$W kL?$W z-tO7 ISHFTC $UN0t z-tH18 D �1�

m: 1. 3NCj>,z-tH7FO5lkH"Wm7<8c<O 3 DNz-tr4tHQ

7J$H2HG-^;s#

608 XL Fortran for AIX: is2<8&jU!ls9

IBM H% N*j

KIND (X) X N kind ?U-Qia<?<NMra7^9#

z-t?$W*hS0-

X $UNH_~_?$WrHQG-^9# /i9 HqXt

kL?$W*hS0-

GU)kHN0t9+i< kLM kLO"X N kind ?U-Qia<?<NMKy7$MKJj^9#

XL Fortran ,5]<H7F$k kind ?U-Qia<?<KD$FO" 29 Z<8NXH _~_?Yr2H7F/@5$# c KIND (0.0) O"GU)kHNBt?$WN kind ?U-Qia<?<Mr}A^9#

LBOUND (ARRAY, DIM) [sbND9N!5N<B"^?O"Xj5l?!5N<Bra7^9#

z-t?$W*hS0-

ARRAY <Brf<6<,hj9k[sG9#=N-&rjA7J1lPJj ^;s#D^j"X"r|7?]$s?<"^?O"dj6j5lF $J$dj6jD=[sG"CFOJj^;s#

DIM (*W7gs) 1 v DIM v rank(ARRAY) NOObN0t9+i<G9# P~9kB z-tO"*W7gsN>z-tG"CFOJj^;s# /i9 HqXt

h 12 O H_~_Wm7<8c< 609 kL?$W*hS0-

GU)kHN0t

DIM ,8_9klgO"kLO9+i<KJj^9# DIM ,8_7J$lgO"kL O ARRAY bND9N!5KP7F(lasHr 1 D}CF$k 1 !5N[sKJj ^9# kLM kLNfND9N(lasHO"[sN!5KP~7^9# v ARRAY ,4N[s^?O[s=$N3s]<MsHG"klgO"

LBOUND(ARRAY, DIM) O"ARRAY N:(z DIM N<BKy7/Jj^9# #lNc0O<mK5$:hj5l"ARRAY , DIM is/N[sKhj5lF$ J$!5NlgG9#3NlgKO"<BKP7Fk@5lF$kMHO5X8Kk LbNP~9k(lasHO 1 KJj^9# v ARRAY ,4N[s^?O[s=$N3s]<MsHGJ$[s;/7gs^?O0

G"klgO"D9N(lasHOM 1 r}A^9# c REAL A(1:10, -4:5, 4:-5)

RES=LBOUND( A ) ! The result is (/ 1, -4, 1 /).

RES=LBOUND( A(:,:,:) ) RES=LBOUND( A(4:10,-4:1,:) ) ! The result in both cases is (/ 1, 1, 1 /) ! because the arguments are array sections.

LEADZ (I)

IBM H% 0tN 2 J==NfNhT<m&SCHNtra7^9#

z-t?$W*hS0-

I ?$WO0tGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

I H18G9#

610 XL Fortran for AIX: is2<8&jU!ls9 kLM kLO"0tNG8<N 1 SCHhj8&K"k 0 SCHN+&sHG9# c I = LEADZ(0_4) ! I=32 J = LEADZ(4_4) ! J=29 K = LEADZ(-1_4) ! K=0

IBM H% N*j

LEN (STRING) 8z(sF#F#<N95ra7^9#3NXtNz-tO"jA9k,WO"j^; s# z-t?$W*hS0-

STRING ?$WO8zGJ1lPJj^;s#9+i<M^?O[sMrHQ G-^9# /i9 HqXt

kL?$W*hS0-

GU)kHN0t9+i< kLM kLO"9+i<NlgO STRING bN8ztKy7$Mr}A"[sMNlgKO STRING N(lasHbN8ztKy7$Mr}A^9# c C ,J<N9F<HasHGk@5lklgO" CHARACTER (11) C(100)

LEN (C) OM 11 r}A^9#

Cj> z-t?$W kL?$W z-tO7 LEN GU)kH8z GU)kHN0t D �1�

m: 1. IBM H%: >0rz-tH7FO9!=#

h 12 O H_~_Wm7<8c< 611

LEN_TRIM (STRING) e3Vis/8zr+&sH;:K"8zz-tN95ra7^9#

z-t?$W*hS0-

STRING ?$WO8zGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

GU)kHN0t kLM kLO"STRING bNe3Vis/NeKDCF$k8zNtKy7$MKJj^9# z-tNfKsVis/8z,~CF$J$lgO"kLO<mKJj^9# c LEN_TRIM ('�A�B�') OM 4 r}A^9# LEN_TRIM ('�') OM 0 r}A^9#

LGAMMA (X)

IBM H% ,s^XtNPt

z-t?$W*hS0-

X ?$WOBtGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

X H18G9#

612 XL Fortran for AIX: is2<8&jU!ls9 kLM kLO loge{(X) Ky7$MKJj^9# c LGAMMA (1.0) OM 0.0 r}A^9#

LGAMMA (10.0) OM 12.80182743 (awM) r}A^9#

Cj> z-t?$W kL?$W z-tO7 LGAMMA GU)kHNBt GU)kHNBt "j LGAMMA \:YBt \:YBt "j ALGAMA �1� GU)kHNBt GU)kHNBt "j DLGAMA �2� \:YBt \:YBt "j QLGAMA �3� REAL(16) REAL(16) "j

X O!NTy0r~?5J1lPJj^;s: 1. 0 < X v 4.0850E36 2. 2.3561D-304 v X v 21014 3. 2.3561Q-304 v X v 21014

IBM H% N*j

LGE (STRING_A, STRING_B) ASCII HggxKpE$F"9Hjs0,LN9Hjs0hjbzg*Kg-$+"= lHby7$+rF9H7^9#

z-t?$W*hS0-

STRING_A ?$WOGU)kHN8zGJ1lPJj^;s#

STRING_B ?$WOGU)kHN8zGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

GU)kHN@}M

h 12 O H_~_Wm7<8c< 613 kLM v 9Hjs0N95,y7/J$lgO";$}N9Hjs0N&KVis/r~l

F"9$}N9Hjs0H1895KJk^GH%7?bNH[j7F"fS,BT 5l^9# v ASCII 8z;CHKJ$8z,9Hjs0K^^lF$klgO"kLOTjKJj ^9# v 9Hjs0,y7$lg""k$O"ASCII HggxG STRING_B NeK

STRING_A ,3$F$klgOkLO?KJj"=lJ0NlgO6KJj^9# STRING_A H STRING_B N95,>}Hb<mNlgO"kLO?KJk3HKm U7F/@5$# c LGE ('ONE','TWO') O"M .FALSE. r}A^9#

Cj> z-t?$W kL?$W z-tO7 LGE GU)kH8z GU)kHN@}M D �1�

m: 1. IBM H%: >0rz-tH7FO9!=#

LGT (STRING_A, STRING_B) ASCII HggxKpE$F"9Hjs0,LN9Hjs0hjbzg*Kg-$+I& +rF9H7^9#

z-t?$W*hS0-

STRING_A ?$WOGU)kHN8zK7^9#

STRING_B ?$WOGU)kHN8zK7^9# /i9 (lasH?Xt

kL?$W*hS0-

GU)kHN@}M kLM v 9Hjs0N95,y7/J$lgO";$}N9Hjs0N&KVis/r~l

F"9$}N9Hjs0H1895KJk^GH%7?bNH[j7F"fS,BT 5l^9#

614 XL Fortran for AIX: is2<8&jU!ls9 v ASCII 8z;CHKJ$8z,9Hjs0K^^lF$klgO"kLOTjKJj ^9# v ASCII HggxN STRING_B NeK STRING_A ,3$F$klgOkLO?KJ

j"=lJ0NlgO6KJj^9# STRING_A H STRING_B N95,>}Hb <mNlg"kLO6KJk3HKmU7F/@5$# c LGT ('ONE','TWO') O"M .FALSE. r}A^9#

Cj> z-t?$W kL?$W z-tO7 LGT GU)kH8z GU)kHN@}M D �1�

m: 1. IBM H%: >0rz-tH7FO9!=#

LLE (STRING_A, STRING_B) ASCII HggxKpE$F"9Hjs0,LN9Hjs0hjbzg*K.5$+"= lHby7$+rF9H7^9#

z-t?$W*hS0-

STRING_A ?$WOGU)kHN8zK7^9#

STRING_B ?$WOGU)kHN8zK7^9# /i9 (lasH?Xt

kL?$W*hS0-

GU)kHN@}M kLM v 9Hjs0N95,y7/J$lgO";$}N9Hjs0N&KVis/r~l

F"9$}N9Hjs0H1895KJk^GH%7?bNH[j7F"fS,BT 5l^9# v ASCII 8z;CHKJ$8z,9Hjs0K^^lF$klgO"kLOTjKJj ^9#

h 12 O H_~_Wm7<8c< 615 v 9Hjs0,y7$lg"^?O"ASCII HggxN STRING_B N0K STRING_A

,"klgO"kLO?KJj"=lJ0NlgOkLO6KJj^9# STRING_A H STRING_B N95,>}Hb<mNlgO"kLO?KJk3HKmU7F/@ 5$# c LLE ('ONE','TWO') O"M .TRUE. r}A^9#

Cj> z-t?$W kL?$W z-tO7 LLE GU)kH8z GU)kHN@}M D �1�

m: 1. IBM H%: >0rz-tH7FO9!=#

LLT (STRING_A, STRING_B) ASCII HggxKpE$F"9Hjs0,LN9Hjs0hjbzg*K.5$+I& +rF9H7^9#

z-t?$W*hS0-

STRING_A ?$WOGU)kHN8zK7^9#

STRING_B ?$WOGU)kHN8zK7^9# /i9 (lasH?Xt

kL?$W*hS0-

GU)kHN@}M kLM v 9Hjs0N95,y7/J$lgO";$}N9Hjs0N&KVis/r~l

F"9$}N9Hjs0H1895KJk^GH%7?bNH[j7F"fS,BT 5l^9# v ASCII 8z;CHKJ$8z,9Hjs0K^^lF$klgO"kLOTjKJj ^9# v ASCII HggxN STRING_B N0K STRING_A ,"klg"kLO?KJj"=

lJ0NlgOkLO6KJj^9# STRING_A H STRING_B N95,>}Hb <mNlg"kLO6KJk3HKmU7F/@5$#

616 XL Fortran for AIX: is2<8&jU!ls9 c LLT ('ONE','TWO') O"M .TRUE. r}A^9#

Cj> z-t?$W kL?$W z-tO7 LLT GU)kH8z GU)kHN@}M D �1�

m: 1. IBM H%: >0rz-tH7FO9!=#

LOC (X)

IBM H% 0t POINTER rjA9kNKHQG-k X N"Il9ra7^9#

z-t?$W*hS0-

X f<6<,"Il9r!P9kG<?&*V8'/HG9#TjN]$s?<

dX"r|5lF$k]$s?<""k$OQia<?<G"CFOJj^; s#[s,<m&5$:NlgO"<m&5$:J0N9Hl<8gxHX" 7?9Hl<8GJ1lPJj^;s#[s;/7gsNlgO"[s;/7 gsN9Hl<8,"3hGJ1lPJj^;s# /i9 HqXt

kL?$W*hS0-

kLO"32 SCH&b<IN?$W INTEGER(4)"*hS 64 SCH&b<IN?$W INTEGER(8) G9# kLM kLOG<?&*V8'/HN"Il9KJj"X ,]$s?<NlgO"X"7?? <2CHN"Il9KJj^9#z-t,5zG"kH"kLOTjG9# c INTEGER A,B POINTER (P,I)

P=LOC(A) P=LOC(B) END

h 12 O H_~_Wm7<8c< 617

IBM H% N*j

LOG (X) +3Ptraa^9#

z-t?$W*hS0-

X ?$WOBt^?O#GtGJ1lPJj^;s#

v X ,BtNlgO"MO<mhjbg-/J1lPJj^;s# v X ,#GtNlgO"MO<mJ0GJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

X H18G9# kLM v logeX Kaw9kMr}A^9# v #Gtz-tNlgO"LOG ((a,b)) O LOG (ABS((a,b))) + ATAN2((b,a)) Kaw7 ^9# z-tN?$W,#GtNlgO"kLO -� < w v � NOObN w NWjs7Q kMKJj^9#z-tNBtt,,<mhjb.5/"utt,,<mNlgK O"kLNutt,O � Kaw7^9# c LOG (10.0) OM 2.3025851 (awM) r}A^9#

Cj> z-t?$W kL?$W z-tO7 ALOG GU)kHNBt GU)kHNBt "j DLOG \:YBt \:YBt "j QLOG REAL(16) REAL(16) D �1� CLOG GU)kHN#Gt GU)kHN#Gt "j CDLOG \:Y#Gt \:Y#Gt D �1� ZLOG \:Y#Gt \:Y#Gt D �1� CQLOG COMPLEX(16) COMPLEX(16) D �1�

618 XL Fortran for AIX: is2<8&jU!ls9 m: 1. IBM H%: >0rz-tH7FO9!=#

LOG10 (X) oQPtraa^9#

z-t?$W*hS0-

X ?$WOBtGJ1lPJj^;s# X NMO<mhjbg-/J1lPJ

j^;s# /i9 (lasH?Xt

kL?$W*hS0-

X H18G9# kLM kLO log10X Ky7$MKJj^9# c LOG10 (10.0) OM 1.0 r}A^9#

Cj> z-t?$W kL?$W z-tO7 ALOG10 GU)kHNBt GU)kHNBt "j DLOG10 \:YBt \:YBt "j QLOG10 REAL(16) REAL(16) "j�1�

m: 1. IBM H%: >0rz-tH7FO9!=#

LOGICAL (L, KIND) [Jk kind ?U-Qia<?<Mr}D@}?$WN*V8'/HVGQ9rT$^ 9# z-t?$W*hS0-

L ?$WO@}?$WGJ1lPJj^;s#

h 12 O H_~_Wm7<8c< 619

KIND (*W7gs) 9+i<0tNi|=0GJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

v @}?$W v KIND ,8_9klgO"kind ?U-Qia<?<O KIND GXj5l?bNKJ

j^9#8_7J$lgO"kind ?U-Qia<?<OGU)kHN@}?$WKJ j^9# kLM MO L NMKJj^9# c LOGICAL (L .OR. .NOT. L) OM .TRUE. r}A"@}Qt L N kind ?$W&Qi a<?<HO5X8K"?$WOGU)kHN@}?$WKJj^9#

LSHIFT (I, SHIFT)

IBM H% 8XN@}7UHrBT7^9#

z-t?$W*hS0-

I ?$WO0tGJ1lPJj^;s#

SHIFT ?$WO0tGJ1lPJj^;s# iJ0G"BIT_SIZE(I) J<G J1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

I H18G9# kLM v kLO"I NSCHr SHIFT LV@18K7UH9k3HKhCF@ilkMKJ

j^9#

620 XL Fortran for AIX: is2<8&jU!ls9 v uNSCHO<mGda~^l^9# v SCHKO"&+i8X 0 +i BIT_SIZE(I)-1 ^GNVf,U1il^9# c LSHIFT (3, 1) OkL 6 r}A^9#

LSHIFT (3, 2) OkL 12 r}A^9#

Cj> z-t?$W kL?$W z-tO7 LSHIFT $UN0t z-tH18 "j

IBM H% N*j

MATMUL(MATRIX_A, MATRIX_B, MINDIM) ^HjC/9h;rBT7^9#

z-t?$W*hS0-

MATRIX_A is/, 1 ^?O 2 G"G<??,tM^?O@}N[sG9#

MATRIX_B is/, 1 ^?O 2 G"G<??,tM^?O@}N[sG9#3 lO MATRIX_A HO[JktM?$WNlgb"j^9," 1 D NtM^HjC/9K 1 DN@}^HjC/9H$&H$}OG-^ ;s# IBM H%

MINDIM (*W7gs) Strassen "k4j:`N Winograd Q, (g-J^HjC/9KP7 FO.$lg,"k) rHQ7F^HjC/9h;rBT9k+I& +rhj9k0tG9#3N"k4j:`O"5V^HjC/9N( /9FsH, MINDIM hjb.5/Jk^G"*ZisIN^Hj C/9r 4 DN[\y7$t,KF"*K,d7^9#

m: Strassen N}0O"~O^HjC/9N"kljNT^?OsN

LhjKP7FBjGO"j^;s#7?,CF"_$K[Jk XtMr}D MATRIX_A H MATRIX_B KP7F Strassen N} 0rHQ9kH"T5NJkL,Pklg,"j^9#

MINDIM NMNU#O!NH*jG9#

<=0 Strassen "k4j:`r^C?/HQ7^;s#3lOGU

)kHG9#

h 12 O H_~_Wm7<8c< 621

1 -hNxQKw(F=s5lF$^9#

>1 z-t[sbN9YFN!5NG.N(/9FsH,3NM

JeG"lP Strassen "k4j:`rF"*K,Q7^9# MINDIM NG,MO"^7sN=."HQD=Jabj<" =7F[sNg-5"?$W"*hS kind ?$WKhCF [Jk?a"G,JQU)<^s9r@kKO3NMr5^ 6^KQ97Fn7F_J1lPJj^;s#

GU)kHGO"MATMUL O"^HjC/9h;N>hN O(N**3) }0rNQ7^9#

libpthreads.a i$Vij<rjs/9kH"O(N**2.81) Strassen } 0N Winograd Q,r!Nro<GNQ7^9# 1. MATRIX_A H MATRIX_B O">}Hb0t+"^?O#GtG "j"18 kind ?$Wr}A^9# 2. Wm0i`O"(/9FsH N N5}TsN?aN"s

(2/3)*(N**2) DN(lasHr]}9kNK,W=,Jl~9Hl <8rdj6k3H,G-^9# 3. MINDIM z-tO"MATRIX_A H MATRIX_B N9YFN(/ 9FsHNG.hjb.5$+y7/Jj^9#

IBM H% N*j

GcGb 1 DNz-tNis/r 2 K7J1lPJj^;s# MATRIX_B N#lN ^?O=NGiN!5O"MATRIX_A N#lN^?OGeN!5Ky7/J1lPJ j^;s# /i9 Q9Xt kLM kLO[sKJj^9#$:l+Nz-tNis/, 1 G"lP"kLNis/O 1 KJj^9#>}Nz-tNis/, 2 G"lP"kLNis/O 2 KJj^9#

kLNG<??O" 115 Z<8N= 3 *hS 122 Z<8N= 4 K-\5lF$k,' K>CF"z-tNG<??KhCF[Jj^9#

MATRIX_A H MATRIX_B NG<??,tMNlgO"kLN[s(lasHO!N h&KJj^9#

(lasHNM (i,j) = SUM( (MATRIX_A NT i) * (MATRIX_B Ns j) )

622 XL Fortran for AIX: is2<8&jU!ls9

|

MATRIX_A H MATRIX_B NG<??,@}?$WNlgO"kLN[s(lasH O!Nh&KJj^9#

(lasHNM (i,j) = ANY( (MATRIX_A NT i) .AND. (MATRIX_B Ns j) ) c ! A is the array | 1 2 3 |, B is the array | 7 10 | ! | 4 5 6 | | 8 11 | ! | 9 12 |

RES = MATMUL(A, B) ! The result is | 50 68 | ! | 122 167 |

IBM H%

! HUGE_ARRAY and GIGANTIC_ARRAY in this example are ! large arrays of real or complex type, so the operation ! might be faster with the Strassen algorithm.

RES = MATMUL(HUGE_ARRAY, GIGANTIC_ARRAY, MINDIM=196)

IBM H% N*j

X"ps

IBM H%

-qessl 3sQ$i<&*W7gs,HQ5lF$klg"3sQ$i<O Fortran BT ~i$Vij<GOJ/" ESSL i$Vij<rHQ7h&H7^9#\YKD$F O"Vf<6<:&,$IWr2H7F/@5$#

^HjC/9h;KP9k Strassen N}0NtM*BjYKD$FO"J<NqAK- R5lF$^9#

VExploiting Fast Matrix Multiplication Within the Level 3 BLASW" Nicholas J. Higham, ACM Transactions on Mathematical Software, Vol. 16, No. 4, December 1990. VGEMMW: A portable level 3 BLAS Winograd variant of Strassen's matrix-matrix multiply algorithmW"Douglas, C. C., Heroux, M., Slishman, G., and Smith, R. M., Journal of Computational Physics, Vol. 110, No. 1, January 1994, pages 1-10.

IBM H% N*j

MAX (A1, A2, A3, ...) GgMraa^9#

h 12 O H_~_Wm7<8c< 623 z-t?$W*hS0-

v A3, ... O"*W7gsNz-tG9#=N[s+N,*W7gsN>z-tG"k[

sO"FSP7Wm7<8c<bKJ$lgO"*W7gsNz-tH7F3NXt KO7FOJj^;s# v z-tO9YF"18?$W (0t^?OBt) H18 kind ?U-Qia<?<r}

CF$J1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

z-tH18G9# (CjNXtNfKO"CjN?$WNkLra9bNb"j^ 9#) kLM kLNMO"GgNz-tNMKJj^9# c MAX (-9.0, 7.0, 2.0) OM 7.0 r}A^9#

MAX (10, 3, A) rW;9klgO"PRESENT(A) ,FSP7Wm7<8c<bG?G J1lPJj^;s#3N A O"FSP7Wm7<8c<bN*W7gsN[sztG9#

Cj> z-t?$W kL?$W z-tO7 AMAX0 $UN0t �1� GU)kHNBt J7 AMAX1 GU)kHNBt GU)kHNBt J7 DMAX1 \:YBt \:YBt J7 QMAX1 REAL(16) REAL(16) J7 MAX0 $UN0t �1� z-tH18 J7 MAX1 $UNBt �2� GU)kHN0t J7

m: 1. IBM H%: GU)kHJ0N0tNz-trXj9k?aN!=# 2. IBM H%: GU)kHJ0NBz-trXj9k?aN!=#

624 XL Fortran for AIX: is2<8&jU!ls9

MAXEXPONENT (X) z-tH18?$W*hS kind ?U-Qia<?<Ntr=9bGkbNGgXtr a7^9#

z-t?$W*hS0-

X ?$WOBtGJ1lPJj^;s# 9+i<M^?O[sMrHQG-^ 9# /i9 HqXt

kL?$W*hS0-

GU)kHN0t9+i< kLM IBM H%

kLO!NH*jG9#

type MAXEXPONENT ---------- -----------

real(4) 128 real(8) 1024 real(16) 1024

IBM H% N*j

c IBM H% MAXEXPONENT(X) = 128 for X of type real(4).

544 Z<8NXBG<?&bGkYr2H7F/@5$#

IBM H% N*j

MAXLOC(ARRAY, DIM, MASK) ^?O MAXLOC(ARRAY, MASK) ^9/NM,?KJk9YFN(lasHNGgMr}D[sNGiN(lasHr" !5KhCF+D1^9# MAXLOC O"5N0trQ$F$k(lasHNLVr2 HG-kX8ra7^9#

h 12 O H_~_Wm7<8c< 625 z-t?$W*hS0-

ARRAY 0t^?OBt?$WN[sG9#

Fortran 95

DIM (*W7gs) 1vDIMvrank(ARRAY) NOOK"k9+i<0tG9#

Fortran 95 N*j

MASK (*W7gs) Au, ARRAY H0g7F$k@}?$WN[sG9#3l,8_7 J$H"GU)kHN^9/>AO .TRUE. KJj^9#D^j"[ s4N,>A5l^9# /i9 Q9Xt

kL?$W*hS0-

DIM ,8_7J$lg"kLOis/ 1 N0t[sG"ARRAY Nis/Ky7$5 $:r}A^9# DIM ,8_9klg"kLOis/ rank(ARRAY)-1 N0t[s G"=NAuO (s1, ..., sDIM-1, sDIM+1, ..., sn) HJj^9#3Nlg n O ARRAY N is/r=7F$^9#

GgM,8_7J$lg (*=i/"[s,<mK5$:hj5lF$k+"^?O" ^9/[s,9YF .FALSE. NMr}CF$k+"^?O"DIM z-t,J$N,6 x) O"ajMO5$:,<mG 1 !5N(sF#F#<G9# DIM ,8_9kl g"kLNAuO ARRAY Nis/KhCFh^j^9# kLM kLO ARRAY N"^9/5l?Gg(lasHNLVN:(zr(7^9##tN( lasH,3NGgMKy7$H"3NXtO ([s(lasHgK) GiNLVr! P7^9# DIM ,Xj5lkH"kLO!5NFY/HkKhC?Gg^9/&(l asHNLVr(7^9#

Fortran 95

DIM H MASK OIAib*W7gsG"k?a"z-tN5^6^JH_go;,D =KJj^9# -qintlog *W7gs, 2 DNz-trXj9kH"2 V\Nz-tO !N&AN 1 Dr2H7^9# v MASK#?$W,0t"@}"P$H"?$WJ7N[sNlg# v DIM#?$W,0t"P$H"^?O?$WJ7N9+i<Nlg#

626 XL Fortran for AIX: is2<8&jU!ls9 v MASK#?$W,@}N9+i<Nlg#

DIM z-trIC9kH"XL Fortran P<8gs 3 +iN0n,$55l^9#

Fortran 95 N*j

c ! A is the array | 4 9 8 -8 | ! | 2 1 -1 5 | ! | 9 4 -1 9 | ! | -7 5 7 -3 |

! Where is the largest element of A?

RES = MAXLOC(A) ! The result is | 3 1 | because 9 is located at A(3,1). ! Although there are other 9s, A(3,1) is the first in ! column-major order.

! Where is the largest element in each column of A ! that is less than 7?

RES = MAXLOC(A, DIM = 1, MASK = A .LT. 7) ! The result is | 1 4 2 2 | because these are the corresponding ! row locations of the largest value in each column ! that are less than 7 (the values being 4,5,-1,5).

[sNjA5l?eBH<BKX8J/"MAXLOC O<BNX8r '1' H7F=L7 ^9#MAXLOC *hS MINLOC X8O>}Hb5N0trHQ7^9#BXtr! P9kKO!Nh&KT$^9#

INTEGER B(-100:100) ! Maxloc views the bounds as (1:201) ! If the largest element is located at index '-49'

I = MAXLOC(B) ! Will return the index '52' ! To return the exact index for the largest element, insert:

INDEX = LBOUND(B) - 1 + I ! Which is: INDEX = (-100) - 1 + 52 = (-49)

PRINT*, B(INDEX)

MAXVAL(ARRAY, DIM, MASK) ^?O MAXVAL(ARRAY, MASK) MASK N?N(lasHK:v9k!5KhC?[sbN(lasHNGgMra7^ 9# z-t?$W*hS0-

ARRAY 0t^?OBt?$WN[sG9#

DIM (*W7gs) 1 v DIM v rank(ARRAY) NOObN0t9+i<G9#

h 12 O H_~_Wm7<8c< 627

MASK (*W7gs) Au, ARRAY K`r7F$k@}?$WN[s^?O9+i<G 9#3l,8_7J$H"[s4N,>A5l^9# /i9 Q9Xt kLM kLO"is/, rank(ARRAY)-1 N[sG"G<??O ARRAY H18G9# DIM ,&n7F$klg"^?O ARRAY Nis/, 1 NlgO"kLO9+i<KJj ^9# DIM ,Xj5lF$klgO"!5 DIM NFY/HkKhCF MASK KhCFXj 5l?ror~?9"9YFN(lasHNG.M,kLNMND9N(lasHK^ ^l^9#kLNfN[s(lasHN:(zO (s1, s2, ..., s(DIM-1), s(DIM+1), ..., sn) G"3N n O ARRAY Nis/G" DIM O DIM GXj5l?!5G9#

DIM ,Xj5lF$J$H"XtO9YFN,QD=J(lasHNGgMra7^ 9# ARRAY ,<mK5$:Xj5l"^9/[s,9YF .FALSE. NMrHC?H-"k LNMO ARRAY H18?$W*hS kind ?$WrHkGgdPMNiNtG9#

Fortran 95

DIM H MASK OIAib*W7gsG"k?a"z-tN5^6^JH_go;,D =KJj^9# -qintlog *W7gs, 2 DNz-trXj9kH"2 V\Nz-tO !N&AN 1 Dr2H7^9# v MASK#?$W,0t"@}"P$H"?$WJ7N[sNlg# v DIM#?$W,0t"P$H"^?O?$WJ7N9+i<Nlg# v MASK#?$W,@}N9+i<Nlg#

Fortran 95 N*j

c ! A is the array | -41 33 25 | ! | 12 -61 11 |

! What is the largest value in the entire array?

RES = MAXVAL(A) ! The result is 33

! What is the largest value in each column?

628 XL Fortran for AIX: is2<8&jU!ls9

RES = MAXVAL(A, DIM=1) ! The result is | 12 33 25 |

! What is the largest value in each row?

RES = MAXVAL(A, DIM=2) ! The result is | 33 12 |

! What is the largest value in each row, considering only ! elements that are less than 30?

RES = MAXVAL(A, DIM=2, MASK = A .LT. 30) ! The result is | 25 12 |

MERGE (TSOURCE, FSOURCE, MASK) 2 DNMNV"^?O 2 DN[sbNP~9k(lasHVG*r7^9#@}^9/ O"D9NkL(lasHrGiNz-t+iHk+"2 V\Nz-t+iHk+rh j7^9#

z-t?$W*hS0-

TSOURCE ^9/bNP~9k(lasH,?G"klgKHQ9k=<9[s G9#3lO"$UNG<??N0G9#

FSOURCE ^9/bNP~9k(lasH,6G"klgKHQ9k=<9[s G9#3lO"tsource H18G<??H?U-Qia<?<r}CF $J1lPJj^;s#3NAuO"tsource K`r7F$^9#

MASK Au, TSOURCE *hS FSOURCE K`r7F$k@}0G9# /i9 (lasH?Xt kLM kLO"TSOURCE *hS FSOURCE H18AuHG<??r}A^9#

kLbND9N(lasHNlg"TSOURCE +iHilk (?Nlg) +"=lHb FSOURCE +iHilk (6Nlg) +O"MASK bNP~9k(lasHNMKhC Fh^j^9# c ! TSOURCE is | A D G |, FSOURCE is | a d g |, ! | B E H | | b e h | ! | C F I | | c f i | ! ! and MASK is the array | T T T | ! | F F F | ! | F F F |

h 12 O H_~_Wm7<8c< 629

! Take the top row of TSOURCE, and the remaining elements ! from FSOURCE.

RES = MERGE(TSOURCE, FSOURCE, MASK) ! The result is | A D G | ! | b e h | ! | c f i |

! Evaluate IF (X .GT. Y) THEN ! RES=6 ! ELSE ! RES=12 ! END IF ! in a more concise form.

RES = MERGE(6, 12, X .GT. Y)

MIN (A1, A2, A3, ...) G.Mraa^9#

z-t?$W*hS0-

v A3, ... O"*W7gsNz-tG9#=N[s+N,*W7gsN>z-tG"k[

sO"FSP7Wm7<8c<bKJ$lgO"*W7gsNz-tH7F3NXt KO7FOJj^;s# v z-tO9YF"18?$W (0t^?OBt) H18 kind ?U-Qia<?<r}

CF$J1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

z-tH18G9# (CjNXtNfKO"CjN?$WNkLra9bNb"j^ 9#) kLM kLNMO"G.Nz-tNMKJj^9# c MIN (-9.0, 7.0, 2.0) OM -9.0 r}A^9#

MIN (10, 3, A) rW;9klgO"PRESENT(A) ,FSP7Wm7<8c<bG?GJ 1lPJj^;s#3N A O"FSP7Wm7<8c<bN*W7gsN[sz-t G9#

630 XL Fortran for AIX: is2<8&jU!ls9

Cj> z-t?$W kL?$W z-tO7 AMIN0 $UN0t GU)kHNBt J7 AMIN1 GU)kHNBt GU)kHNBt J7 DMIN1 \:YBt \:YBt J7 QMIN1 REAL(16) REAL(16) J7 MIN0 $UN0t z-tH18 J7 MIN1 $UNBt GU)kHN0t J7

MINEXPONENT (X) z-tH18?$W*hS kind ?U-Qia<?<Ntr=9bGkbNG. ([H sI,i) Xtra7^9#

z-t?$W*hS0-

X ?$WOBtGJ1lPJj^;s# 9+i<M^?O[sMrHQG-^ 9# /i9 HqXt

kL?$W*hS0-

GU)kHN0t9+i< kLM IBM H%

kLO!NH*jG9#

type MINEXPONENT ---------- -----------

real(4) - 125 real(8) -1021 real(16) -968

IBM H% N*j

h 12 O H_~_Wm7<8c< 631 c IBM H% MINEXPONENT(X) = -125 for X of type real(4).

544 Z<8NXBG<?&bGkYr2H7F/@5$#

IBM H% N*j

MINLOC(ARRAY, DIM, MASK) ^?O MINLOC(ARRAY, MASK) ^9/NM,?KJk9YFN(lasHNG.Mr}D[sNGiN(lasHr" !5KhCF+D1^9# MINLOC O"5N0trQ$F$k(lasHNLVr2 HG-kX8ra7^9#

z-t?$W*hS0-

ARRAY 0t^?OBt?$WN[sG9#

Fortran 95

DIM (*W7gs) 1vDIMvn NOOK"k9+i<0tG"n O"ARRAY Nis/r= 7F$^9#

Fortran 95 N*j

MASK (*W7gs) Au, ARRAY H0g7F$k@}?$WN[sG9#3l,8_7 J$H"GU)kHN^9/>AO .TRUE. KJj^9#D^j"[ s4N,>A5l^9# /i9 Q9Xt

kL?$W*hS0-

DIM ,8_7J$lg"kLOis/ 1 N0t[sG"ARRAY Nis/Ky7$5 $:r}A^9# DIM ,8_9klg"kLOis/ rank(ARRAY)-1 N0t[s G"=NAuO (s1, ..., sDIM-1, sDIM+1, ..., sn) HJj^9#3Nlg n O ARRAY N is/r=7F$^9#

G.M,8_7J$lg (*=i/"[s,<mK5$:hj5lF$k+"^?O" ^9/[s,9YF .FALSE. NMr}CF$k+"^?O"DIM z-t,J$N,6

632 XL Fortran for AIX: is2<8&jU!ls9 x) O"ajMO5$:,<mG 1 !5N(sF#F#<G9# DIM ,8_9kl g"kLNAuO ARRAY Nis/KhCFh^j^9# kLM kLO ARRAY N"^9/5l?G.(lasHNLVN:(zr(7^9##tN( lasH,3NG.MKy7$H"3NXtO ([s(lasHgK) GiNLVr! P7^9# DIM ,Xj5lkH"kLO!5NFY/HkKhC?G.^9/&(l asHNLVr(7^9#

Fortran 95

DIM H MASK OIAib*W7gsG"k?a"z-tN5^6^JH_go;,D =KJj^9# -qintlog *W7gs, 2 DNz-trXj9kH"2 V\Nz-tO !N&AN 1 Dr2H7^9# v MASK#?$W,0t"@}"P$H"?$WJ7N[sNlg# v DIM#?$W,0t"P$H"^?O?$WJ7N9+i<Nlg# v MASK#9+i<^?O@}?$WG"klg#

DIM z-trIC9kH"XL Fortran P<8gs 3 +iN0n,$55l^9#

Fortran 95 N*j

c ! A is the array | 4 9 8 -8 | ! | 2 1 -1 5 | ! | 9 4 -1 9 | ! | -7 5 7 -3 |

! Where is the smallest element of A?

RES = MINLOC(A) ! The result is | 1 4 | because -8 is located at A(1,4).

! Where is the smallest element in each row of A that ! is not equal to -7?

RES = MINLOC(A, DIM = 2, MASK = A .NE. -7) ! The result is | 4 3 3 4 | because these are the ! corresponding column locations of the smallest value ! in each row not equal ! to -7 (the values being ! -8,-1,-1,-3).

[sNjA5l?eBH<BKX8J/"MINLOC O<BNX8r '1' H7F=L7 ^9# MAXLOC *hS MINLOC X8O>}Hb5N0trHQ7^9#B]NX8 r+D1k}!r!K(7^9#

INTEGER B(-100:100) ! Minloc views the bounds as (1:201) ! If the smallest element is located at index '-49'

h 12 O H_~_Wm7<8c< 633

I = MINLOC(B) ! Will return the index '52' ! To return the exact index for the smallest element, insert:

INDEX = LBOUND(B) - 1 + I ! Which is: INDEX = (-100) - 1 + 52 = (-49)

PRINT*, B(INDEX)

MINVAL(ARRAY, DIM, MASK) ^?O MINVAL(ARRAY, MASK) MASK N?N(lasHK:v9k!5KhC?[sbN(lasHNG.Mra7^ 9# z-t?$W*hS0-

ARRAY 0t^?OBt?$WN[sG9#

DIM (*W7gs) 1 v DIM v rank(ARRAY) NOObN0t9+i<G9#

MASK (*W7gs) Au, ARRAY K`r7F$k@}?$WN[s^?O9+i<G 9#3l,8_7J$H"[s4N,>A5l^9# /i9 Q9Xt kLM kLO"is/, rank(ARRAY)-1 N[sG"G<??O ARRAY H18G9# DIM ,&n7F$klg"^?O ARRAY Nis/, 1 NlgO"kLO9+i<KJj ^9# DIM ,Xj5lF$klgO"!5 DIM NFY/HkKhCF MASK KhCFXj 5l?ror~?9"9YFN(lasHNG.M,kLNMND9N(lasHK^ ^l^9#kLNfN[s(lasHN:(zO (s1, s2, ..., s(DIM-1), s(DIM+1), ..., sn) G"3N n O ARRAY Nis/G" DIM O DIM GXj5l?!5G9#

DIM ,Xj5lF$J$H"XtO9YFN,QD=J(lasHNG.Mra7^ 9# ARRAY ,<mK5$:Xj5l"^9/[s,9YF .FALSE. NMrHC?H-"k LNMO ARRAY H18?$W*hS kind ?$WrHkGgdPMN5NtG9#

634 XL Fortran for AIX: is2<8&jU!ls9

Fortran 95

DIM H MASK OIAib*W7gsG"k?a"z-tN5^6^JH_go;,D =KJj^9# -qintlog *W7gs, 2 DNz-trXj9kH"2 V\Nz-tO !N&AN 1 Dr2H7^9# v MASK#?$W,0t"@}"P$H"?$WJ7N[sNlg# v DIM#?$W,0t"P$H"^?O?$WJ7N9+i<Nlg# v MASK#?$W,@}N9+i<Nlg#

Fortran 95 N*j

c ! A is the array | -41 33 25 | ! | 12 -61 11 |

! What is the smallest element in A?

RES = MINVAL(A) ! The result is -61

! What is the smallest element in each column of A?

RES = MINVAL(A, DIM=1) ! The result is | -41 -61 11 |

! What is the smallest element in each row of A?

RES = MINVAL(A, DIM=2) ! The result is | -41 -61 |

! What is the smallest element in each row of A, ! considering only those elements that are ! greater than zero?

RES = MINVAL(A, DIM=2, MASK = A .GT.0) ! The result is | 25 11 |

MOD (A, P) j>XtG9#

z-t?$W*hS0-

A ?$WO0t^?OBtGJ1lPJj^;s# P ?$W*hS kind ?U-Qia<?<O A H18GJ1lPJj^;s#

IBM H%

3sQ$i<&*W7gs -qport=mod ,Xj5lF$klg" kind ?U-

h 12 O H_~_Wm7<8c< 635

Qia<?<rLNbNKG-^9#

IBM H% N*j

/i9 (lasH?Xt

kL?$W*hS0-

A H18G9# kLM v P � 0 NlgO"kLNMO A - INT(A/P) * P KJj^9# v P = 0 NlgO"kLOTjKJj^9# c MOD (3.0, 2.0) OM 1.0 r}A^9# MOD (8, 5) OM 3 r}A^9# MOD (-8, 5) OM -3 r}A^9# MOD (8, -5) OM 3 r}A^9# MOD (-8, -5) OM -3 r}A^9#

Cj> z-t?$W kL?$W z-tO7 MOD $UN0t z-tH18 "j AMOD GU)kHNBt GU)kHNBt "j DMOD \:YBt \:YBt "j QMOD REAL(16) REAL(16) "j

m: 1. IBM H%: >0rz-tH7FO9!=#

X"ps

Wm0i`r XL Fortran K\"7?H-N MOD NLN0nKD$FO"Vf<6< :&,$IWN -qport 3sQ$i<&*W7gsr2H7F/@5$#

MODULO (A, P) b8emXtG9#

636 XL Fortran for AIX: is2<8&jU!ls9 z-t?$W*hS0-

A ?$WO0t^?OBtGJ1lPJj^;s#

P ?$W*hS kind ?U-Qia<?<O A H18GJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

A H18G9# kLM v 1<9 (i): A N?$WO0tG9# P � 0 Nlg"MODULO (A, P) O A = Q *

P + R (Q O0t) r~?9M R r}A^9# P > 0 NlgO"Ty0 0 v R < P ,.)7^9# P < 0 NlgO"P < R v 0 ,.)7^9# P = 0 NlgO"kLOTjKJj^9# v 1<9 (ii): A N?$WOBtG9# P � 0 Nlg"kLNMO A - FLOOR (A /

P) * P KJj^9# P = 0 NlgO"kLOTjKJj^9# c MODULO (8, 5) OM 3 r}A^9# MODULO (-8, 5) OM 2 r}A^9# MODULO (8, -5) OM -2 r}A^9# MODULO (-8, -5) OM -3 r}A^9#

MVBITS (FROM, FROMPOS, LEN, TO, TOPOS) "kG<?&*V8'/H+iLNG<?&*V8'/HXSCHN7<1s9r3T <7^9#

z-t?$W*hS0-

FROM ?$WO0tGJ1lPJj^;s# 3lO"INTENT(IN) z-tG 9# FROMPOS ?$WO0tG"iJ0GJ1lPJj^;s#3lO"INTENT(IN) z-tG9# FROMPOS + LEN O"BIT_SIZE (FROM) J<GJ1 lPJj^;s#

h 12 O H_~_Wm7<8c< 637

LEN ?$WO0tG"iJ0GJ1lPJj^;s#3lO"INTENT(IN) z-tG9#

TO 0t?$WNQtG"FROM H18 kind ?U-Qia<?<Mr} CF$J1lPJi:"FROM H18QtG"klgb"j^9#3 lO"INTENT(INOUT) z-tG9# TO O"95 LEN NSCHN 7<1s9r3T<9k3HKhCF_j5l"FROM N FROMPOS LV+iO^j"TO N TOPOS LV^G3-^9# TO N=N>N SCHOQ95l^;s#ak~KO"TOPOS GO^k TO N LEN SCH,(sHj<G}CF$?MKy7/Jj^9#

SCHKO"&+i8X 0 +i BIT_SIZE(I)-1 ^GNVf,U1il ^9# TOPOS ?$WO0tG"iJ0GJ1lPJj^;s#3lO"INTENT(IN) z-tG9# TOPOS + LEN O"BIT_SIZE (TO) J<GJ1lPJ j^;s# /i9 (lasH?5Vk<As c TO ,i|M 6 r}CF$klgO"!N9F<HasHNeN TO NMO 5 KJj ^9# CALL MVBITS (7, 2, 2, TO, 0)

542 Z<8NX0tSCH&bGkYr2H7F/@5$#

NEAREST (X,S) S H$&dfG(5lF$k}~ (5^?OiN5Bg}~) K"c$,Gb.5$" Wm;C5<,==G-ktzra7^9#

z-t?$W*hS0-

X ?$WOBtGJ1lPJj^;s#

S ?$WO<mJ0NBtGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

X H18G9#

638 XL Fortran for AIX: is2<8&jU!ls9 kLM kLO"S H18dfr}D5BgN}~K"j"X KGba/"7+b X HO[J k^7sVfKJj^9# c IBM H%

NEAREST (3.0, 2.0) = 3.0 + 2.0(-22)# 544 Z<8NXBG<?&bGkYr2H7F /@5$#

IBM H% N*j

NINT (A, KIND) Gba$0tG9#

z-t?$W*hS0-

A ?$WOBtGJ1lPJj^;s#

KIND (*W7gs) 9+i<0tNi|=0GJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

v 0t v KIND ,8_9klgO"kind ?U-Qia<?<O KIND GXj5l?bNKJ

j^9#8_7J$lgO"kind ?U-Qia<?<OGU)kHN0t?$WKJ j^9# kLM v A > 0 NlgO"NINT (A) OM INT (A + 0.5) r}A^9# v A v 0 NlgO"NINT (A) OM INT (A - 0.5) r}A^9# v 3NMrXj5l?0t?$WG==G-J$lgO"kLOTjKJj^9# c NINT (2.789) OM 3 r}A^9#NINT (2.123) OM 2 r}A^9#

h 12 O H_~_Wm7<8c< 639

Cj> z-t?$W kL?$W z-tO7 NINT GU)kHNBt GU)kHN0t "j IDNINT \:YBt GU)kHN0t "j IQNINT REAL(16) GU)kHN0t "j�1�

m: 1. IBM H%: >0rz-tH7FO9!=#

NOT (I) @}dtrBT7^9#

z-t?$W*hS0-

I ?$WO0tGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

I H18G9# kLM kLO"J<N=K>CF"SCH4HK I Ndtraak3HKhCF@ilkMK Jj^9# I NOT (I) --------- 1 0 0 1 SCHKO"&+i8X 0 +i BIT_SIZE(I)-1 ^GNVf,U1il^9# c I , 01010101 H$&SCHN9Hjs0G=5lklgO"NOT(I) N}DSCHN9 Hjs0O 10101010 KJj^9# 542 Z<8NX0tSCH&bGkYr2H7F/ @5$#

Cj> z-t?$W kL?$W z-tO7 NOT $UN0t z-tH18 "j�1�

640 XL Fortran for AIX: is2<8&jU!ls9 m: 1. IBM H%

NULL(MOLD)

Fortran 95 3NXtO"]$s?<ra9+"^?O=$N3s9Hi/?<N$dj6jNdj 6jD=3s]<MsHrXj7^9#]$s?<NX"U1u7O"r|5l^9#

!N$:l+GHQ9klgO"MOLD z-trXj7J$G3NXtrHQ7F/@ 5$# v k@N*V8'/HNi|= v 3s]<MsHNGU)kHNi|= v DATA 9F<HasHG v STATIC 9F<HasHG

!N$:l+GHQ9klgO"MOLD z-trXj7Fb"7J/Fb3NXtrH QG-^9# v PARAMETER 0-G v ]$s?<djvFN&UG v =$N3s9Hi/?<G v Bz-tH7F

z-t?$W*hS0-

MOLD (*W7gs) ]$s?<GJ1lPJj^;s,"IsJ?$WGb+^$^; s#]$s?<NX"U1u7O"$jA"X"r|"^?OX"Q _N$:lGb+^$^;s# MOLD z-tK"X"Q_NX"U 1u7,"klg"?<2CHO$jAKJk3H,"j^9# /i9 Q9Xt

kL?$W*hS0-

MOLD ,8_9klg"]$s?<N?$W"?U-Qia<?<"*hSis/O MOLD H18G9#MOLD ,8_7J$lg"(sF#F#<N?$W"?U-Qi a<?<"*hSis/OJ<Nh&KJj^9# v ]$s?<djvFGO"8UN]$s?<H18# v k@G*V8'/Hri|=9kH-O"*V8'/HH18#

h 12 O H_~_Wm7<8c< 641 v 3s]<MsHNGU)kHNi|=GO"3s]<MsHH18# v =$N3s9Hi/?<GO"P~9k3s]<MsHH18# v Bz-tH7FO"P~9k>z-tH18# v DATA 9F<HasHGO"P~9k]$s?<&*V8'/HH18# v STATIC 9F<HasHGO"P~9k]$s?<&*V8'/HH18# kLM kLO"X"U1u7,X"r|G"k]$s?<+"^?O$dj6jNdj6jD =(sF#F#<KJj^9# c ! Using NULL() as an actual argument. INTERFACE

SUBROUTINE FOO(I, PR)

INTEGER I REAL, POINTER:: PR END SUBROUTINE FOO END INTERFACE

CALL FOO(5, NULL())

Fortran 95 N*j

NUM_PARTHDS()

IBM H% Wm0i`NBTfKis?$`,n.9k Fortran NBs9lCINtra7^9# 3NMO"PARTHDS BT~*W7gsrHCF_j7^9#f<6<, PARTHDS BT~*W7gsr_j7J$H"BT~O PARTHDS KGU)kHNMr_j7^ 9#3lrT&K"?CF"is?$`O*W7gsN_j~K!NWGrM89k3 H,"j^9# v ^7sK"kWm;C5<Nt v BT~*W7gs USRTHDS KXj5lF$kM /i9 HqXt kLM GU)kHN9+i<0t

642 XL Fortran for AIX: is2<8&jU!ls9

3sQ$i<&*W7gs -qsmp ,Xj5lF$J$H"NUM_PARTHDS OoKM 1 ra7^9# c I = NUM_PARTHDS() IF (I == 1) THEN

CALL SINGLE_THREAD_ROUTINE() ELSE

CALL MULTI_THREAD_ROUTINE()

Cj> z-t?$W kL?$W z-tO7 NUM_PARTHDS GU)kHN9+i <0t GU)kHN9+i <0t J7

X"ps

Vf<6<:&,$IWNXparthds BT~*W7gsY*hSXXLSMPOPTS BT ~*W7gsYN`r2H7F/@5$#

IBM H% N*j

NUMBER_OF_PROCESSORS (DIM)

IBM H% s HPF Wm0i`Nlg"M,oK 1 G"k"GU)kHN0t?$WN9+i<r a7^9#3NMO"Wm0i`,HQG-k,6abj<&N<INtr2H7"o K 1 G9#3lKhj"HPF *hSs HPF D-~1Kn.5l?Wm0i`VGN <L_9-,]Z5l^9#

z-t?$W*hS0-

DIM (*W7gs) 9+i<0tG"M 1 (Wm;C5<[sNis/) r}CF$J1 lPJj^;s# /i9 79F`HqXt

kL?$W*hS0-

s HPF Wm0i`Nlg"oK 1 NMr}DGU)kHN9+i<0tKJj^9#

h 12 O H_~_Wm7<8c< 643 c I = NUMBER_OF_PROCESSORS() ! 1 J = NUMBER_OF_PROCESSORS(DIM=1) ! 1

IBM H% N*j

NUM_USRTHDS()

IBM H% Wm0i`NBTfKf<6<,@(*Kn.9k9lCINtra7^9#3NM O"USRTHDS BT~*W7gsrHCF_j7^9# /i9 HqXt kLM GU)kHN9+i<0t

Mr USRTHDS BT~*W7gsrHCF@(*KXj7J$H"GU)kHNMO 0 KJj^9#

Cj> z-t?$W kL?$W z-tO7 NUM_USRTHDS GU)kHN 9+i<0t

GU)kHN 9+i<0t J7

X"ps

Vf<6<:&,$IWNXusrthds BT~*W7gsY*hSXXLSMPOPTS BT ~*W7gsYr2H7F/@5$#

IBM H% N*j

PACK (ARRAY, MASK, VECTOR) [s+i$/D+N"^?O4tN(lasHrHj"^9/N)f<G=lirQC /7F 1 !5[sK7^9#

z-t?$W*hS0-

ARRAY =<9[sG"(lasHOkLNltKJj^9#IsJG<?? Gb}D3H,G-^9#

644 XL Fortran for AIX: is2<8&jU!ls9

MASK ?$WO@}?$WGJ1lPJi:"ARRAY H,gD=GJ1l PJj^;s#3lO"=<9[s+iIN(lasH,Hilk+ r=L7^9#=l,9+i<G"klgO"=NMO ARRAY bN 9YFN(lasHK,Q5l^9#

VECTOR (*W7gs) da~_[sG"^9/KhCF*r5l?(lasHNt,=,G J$lgKkLrda~`NK"3N[sN(lasH,HQ5l^ 9#3lO"ARRAY H18G<??H?U-Qia<?<G"/J /Hb MASK bN?NMH1tN(lasHr}D 1 !5[sG 9# MASK , .TRUE. NMr}D9+i<G"klgO"VECTOR OGcGb ARRAY bN[s(lasHH1tN(lasHr}CF $J1lPJj^;s# /i9 Q9Xt kLM kLO"ARRAY H18G<??r}D 1 !5[sKJj^9#

kLN5$:O"*W7gsNz-tKhCF!Nh&K[Jj^9# v VECTOR ,Xj5lF$klgO"kLN[sN5$:O VECTOR N5$:Ky

7/Jj^9# v =lJ0NlgKO"MASK , .TRUE. NMr}D9+i<G"lP"MASK bN

?N[s(lasHNt+"^?O"ARRAY bN(lasHNtKy7/Jj^ 9# ARRAY bN[s(lasH,[s(lasHNgKhjP5l"kLrA.7^9# MASK bNP~9k[s(lasH, .TRUE. G"klgO"ARRAY +iN(las H,kLN*ojKV+l^9#

(lasH,kLbKuN^^GDk (VECTOR ,8_7" mask bN .TRUE. Mhj b?/N(lasHr}CF$kN,6x) H"kLbNDjN(lasHO VECTOR +iNP~9kMK_j5l^9# c ! A is the array | 0 7 0 | ! | 1 0 3 | ! | 4 0 0 |

! Take only the non-zero elements of this sparse array. ! If there are less than six, fill in -1 for the rest. RES = PACK(A, MASK= A .NE. 0, VECTOR=(/-1,-1,-1,-1,-1,-1/) ! The result is (/ 1, 4, 7, 3, -1, -1 /).

h 12 O H_~_Wm7<8c< 645

! Elements 1, 4, 7, and 3 are taken in order from A ! because the value of MASK is true only for these ! elements. The -1s are added to the result from VECTOR ! because the length (6) of VECTOR exceeds the number ! of .TRUE. values (4) in MASK.

PRECISION (X) z-tH18 kind ?U-Qia<?<r}DBtr=9bGkbN.tt:Yra7 ^9# z-t?$W*hS0-

X ?$WOBt^?O#GtGJ1lPJj^;s#9+i<M^?O[sMr

HQG-^9# /i9 HqXt

kL?$W*hS0-

GU)kHN0t9+i< kLM kLO!Nh&KJj^9# INT( (DIGITS(X) - 1) * LOG10(2) )

IBM H%

7?,CF"

Type Precision -------------------- --------- real(4) , complex(4) 6 real(8) , complex(8) 15 real(16) , complex(16) 31

IBM H% N*j

c IBM H%

PRECISION (X) = INT( (24 - 1) * LOG10(2.) ) = INT(6.92 ...) = 6 O"Bt?$W (4)

646 XL Fortran for AIX: is2<8&jU!ls9

N X G9# 544 Z<8NXBG<?&bGkYr2H7F/@5$#

IBM H% N*j

PRESENT (A) *W7gsNz-t,8_9k+I&+r=L7^9#8_7J$lgO"=lr*W 7gsNz-tH7FLNWm7<8c<KO9+"^?O"=lrz-tH7F PRESENT KO93H7+G-^;s#

z-t?$W*hS0-

A PRESENT Xt2H,"kWm7<8c<bG"/;9D=J*W7gsN>

z-tN>0G9# /i9 HqXt

kL?$W*hS0-

GU)kHN@}9+i< kLM Bz-t,8_9klg (D^j"Xj5l?>z-tbN=TWm7<8c<KO5 l?lg) O"kLO .TRUE. KJj"=lJ0NlgO .FALSE. KJj^9# c SUBROUTINE SUB (X, Y)

REAL, OPTIONAL :: Y IF (PRESENT (Y)) THEN ! In this section, we can use y like any other variable. X = X + Y PRINT *, SQRT(Y) ELSE ! In this section, we cannot define or reference y. X = X + 5 ! We can pass it to another procedure, but only if ! sub2 declares the corresponding argument as optional. CALL SUB2 (Z, Y) ENDIF END SUBROUTINE SUB

X"ps

427 Z<8NXOPTIONALY

h 12 O H_~_Wm7<8c< 647

PROCESSORS_SHAPE ()

IBM H% <mK5$:Xj5l?[sra7^9# /i9 79F`HqXt

kL?$W*hS0-

5$:,Wm;C5<[sNis/Hy7$"is/ 1 NGU)kHN0t[s#1l Wm;C5<D-GO"kLO<m&5$:NY/HkKJj^9# kLM kLNMO"Wm;C5<[sNAuKJj^9# c I=PROCESSORS_SHAPE() ! Zero-sized vector of type default integer

IBM H% N*j

PRODUCT(ARRAY, DIM, MASK) ^?O PRODUCT(ARRAY, MASK) [s4NbN9YFN(lasHrh;9k+"!5KhC?9YFNY/Hk+i* r7?(lasHrh;7^9#

z-t?$W*hS0-

ARRAY tMG<??r}D[sG9#

DIM (*W7gs) 1 v DIM v rank(ARRAY) NOObN0t9+i<G9#

MASK (*W7gs) Au, ARRAY K`r7F$k@}0G9# MASK ,9+i<G" klgO"=NMO ARRAY bN9YFN(lasHK,Q5l^ 9# /i9 Q9Xt

648 XL Fortran for AIX: is2<8&jU!ls9 kLM DIM ,8_9klgO"kLOis/ rank(ARRAY)-1 N[sG" ARRAY H18G <??KJj^9# DIM ,&n7F$klg"^?O MASK Nis/, 1 Nlg O"kLO9+i<KJj^9#

kLO"J<N$:l+N}0GW;5l^9#

}0 1: ARRAY @1,Xj5lF$klgO"kLO=N[s(lasH4tNQK

Jj^9# ARRAY ,<m&5$:[sG"klgO"kLO<mKy7/J j^9#

}0 2: ARRAY H MASK ,>}HbXj5lF$klgO"kLO MASK bNP

~9k?N[s(lasHr}D ARRAY N=liN[s(lasHNQKJ j^9#M, .TRUE. G"k(lasHr MASK ,}CF$J$lgO"k LO 1 Ky7/Jj^9#

}0 3: DIM bXj5lF"ARRAY Nis/, 1 Nlg"kLO MASK bNP~

9k .TRUE. [s(lasHr}D ARRAY N9YFN(lasHNQKy 7$9+i<G9#

DIM bXj5lF"ARRAY Nis/, 1 hjg-$lg"kLO!5 DIM ,|n5lF$k77$[sG9#=l>lN77$[s(lasHO" ARRAY fNP~9kY/Hk+iN(lasHNQG9#=NY/HkN$ sGC/9MO"DIM r|/9YFN!5G"PO(lasHNX8MHlW 7^9#PO(lasHO MASK bNP~9k.TRUE. [s(lasHr}D 3liNY/Hk&(lasHNQG9#

Fortran 95

DIM H MASK OIAib*W7gsG"k?a"z-tN5^6^JH_go;,D =KJj^9# -qintlog *W7gs, 2 DNz-trXj9kH"2 V\Nz-tO !N&AN 1 Dr2H7^9# v MASK#?$W,0t"@}"P$H"?$WJ7N[sNlg# v DIM#?$W,0t"P$H"^?O?$WJ7N9+i<Nlg# v MASK#?$W,@}N9+i<Nlg#

Fortran 95 N*j

c }0 1: ! Multiply all elements in an array.

RES = PRODUCT( (/2, 3, 4/) ) ! The result is 24 because (2 * 3 * 4) = 24.

h 12 O H_~_Wm7<8c< 649

! Do the same for a two-dimensional array.

RES = PRODUCT( (/2, 3, 4/), (/4, 5, 6/) ) ! The result is 2880. All elements are multiplied. }0 2: ! A is the array (/ -3, -7, -5, 2, 3 /) ! Multiply all elements of the array that are > -5.

RES = PRODUCT(A, MASK = A .GT. -5) ! The result is -18 because (-3 * 2 * 3) = -18. }0 3: ! A is the array | -2 5 7 | ! | 3 -4 3 | ! Find the product of each column in A.

RES = PRODUCT(A, DIM = 1) ! The result is | -6 -20 21 | because (-2 * 3) = -6 ! ( 5 * -4 ) = -20 ! ( 7 * 3 ) = 21

! Find the product of each row in A.

RES = PRODUCT(A, DIM = 2) ! The result is | -70 -36 | ! because (-2 * 5 * 7) = -70 ! (3 * -4 * 3) = -36

! Find the product of each row in A, considering ! only those elements greater than zero.

RES = PRODUCT(A, DIM = 2, MASK = A .GT. 0) ! The result is | 35 9 | because ( 5 * 7) = 35 ! (3 * 3) = 9

QCMPLX (X, Y)

IBM H% H%#Gt?$WKQ97^9#

z-t?$W*hS0-

X ?$WO0t"Bt"#GtN$:l+GJ1lPJj^;s#

Y (*W7gs) ?$WO0t^?OBtGJ1lPJj^;s# X N?$W,#G tNlgKO"Y OXjG-^;s# /i9 (lasH?Xt

kL?$W*hS0-

?$WOH%#GtG9#

650 XL Fortran for AIX: is2<8&jU!ls9 kLM v Y ,8_;: X ,#GtGJ$lgO"Y ,<mH$&Mr}CF8_7F$k+

Nh&KJj^9# v Y ,8_;: X ,#GtG"klgO"Y ,M AIMAG(X) r}A"X OM

REAL(X) r}CF8_7F$k+Nh&KJj^9# v QCMPLX(X, Y) O"Btt,O REAL(X, KIND=16) G"utt,, REAL(Y,

KIND=16) G"k#GtMr}A^9# c QCMPLX (-3) OM (-3.0Q0, 0.0Q0) r}A^9#

Cj> z-t?$W kL?$W z-tO7 QCMPLX REAL(16) COMPLEX(16) J7

X"ps

566 Z<8NXCMPLX (X, Y, KIND)Y" 579 Z<8NXDCMPLX (X, Y)Yr2H7 F/@5$#

IBM H% N*j

QEXT (A)

IBM H% H%:YBt?$WKQ97^9#

z-t?$W*hS0-

A ?$WO0t^?OBtGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

H%:YBt kLM v A N?$W,H%:YBtNlgO"QEXT(A) = A KJj^9# v A N?$W,0t^?OBtNlgO"kLO A rH%:YG5NK==7?MG 9# h 12 O H_~_Wm7<8c< 651 c QEXT (-3) OM -3.0Q0 r}A^9#

Cj> z-t?$W kL?$W z-tO7 QFLOAT $UN0t REAL(16) J7 QEXT GU)kHNBt REAL(16) J7 QEXTD \:YBt REAL(16) J7

IBM H% N*j

RADIX (X) z-tH18?$W*hS kind ?U-Qia<?<Ntr=9bGkNptra7^ 9# z-t?$W*hS0-

X ?$WO0t^?OBtGJ1lPJj^;s# 9+i<M^?O[sMrH

QG-^9# /i9 HqXt

kL?$W*hS0-

GU)kHN0t9+i< kLM kLO"X H18 kind *hS?$WNtMr=9bGkNptKJj^9#

kLO"oK 2 G9# 542 Z<8NXG<?=(bGkYNbG kr2H7F/@5$#

RAND ()

IBM H% KOHQ7J$G/@5$# 0.0 Je 1.0 $~N5NBtNlMptr8.7^9#3 NeojK"RANDOM_NUMBER H_~_5Vk<AsrHQ7F/@5$# /i9 J7 (jA5lF$k+F4j<NIlKbP~7^;s)

652 XL Fortran for AIX: is2<8&jU!ls9 kL?$W*hS0-

real(4) 9+i<

X"ps

677 Z<8NXSRAND (SEED)YO"ptsKP7F7<IMrXj9kNKHQG- ^9# XtNkL,[sKdjvFilklgO"9YFN[s(lasH,18Mru1h j^9# c J<O"RAND XtrHQ9kWm0i`NcG9# DO I = 1, 5

R = RAND() PRINT *, R ENDDO END e-NWm0i`G8.5lkPOcO!NH*jG9# 0.2251586914 0.8285522461 0.6456298828 0.2496948242 0.2215576172 3NXt@1,Cj>r}A^9#

IBM H% N*j

RANDOM_NUMBER (HARVEST) 1 DN?wpt"^?O"0 v x < 1 NOONlM,[+iN?wptN[sra7^ 9# libpthreads.a i$Vij<rjs/9kH"Bs$sWjasF<7gsKhkpt /8rNQ7^9#3lKhj"SMP ^7seGNQU)<^s9,~e7^9#HQ 5lk9lCINtO"intrinheads=num BT~*W7gsKhCF)fG-^9#

z-t?$W*hS0-

HARVEST ?$WOBtGJ1lPJj^;s# 3lO"INTENT(OUT) z-t G9#9+i<Qt^?O[sQtrHQG-^9# 0 v x < 1 N VGlM,[+iN?wptr^`h&K_j5l^9#

h 12 O H_~_Wm7<8c< 653

| | |

/i9 5Vk<As c REAL X, Y (10, 10) ! Initialize X with a pseudo-random number CALL RANDOM_NUMBER (HARVEST = X) CALL RANDOM_NUMBER (Y) ! X and Y contain uniformly distributed random numbers

RANDOM_SEED (SIZE, PUT, GET, GENERATOR) RANDOM_NUMBER KhCFHQ5l??wpt/8k<AsrFO0^?OHq7 ^9# z-t?$W*hS0-

z-t,Ag&I 1 D@1+"^?O^C?/8_7J$+NIAi+GJ1lPJj ^;s#

SIZE (*W7gs) 9+i<G"?$WOGU)kHN0tGJ1lPJj^;s#3l O"INTENT(OUT) z-tG9# 8 P$HQtG"k7<IMr]} 9kNK,WJGU)kH&?$WN0t (N) NtK_j5l^9#

PUT (*W7gs) is/ 1 G5$:, N JeNGU)kHN0t[sGJ1lPJj ^;s#3lO"INTENT(IN) z-tG9# =TNpt/8k<As QN7<I,33+i>w5l^9#

GET (*W7gs) is/ 1 G5$:, N JeNGU)kHN0t[sGJ1lPJj ^;s#3lO"INTENT(OUT) z-tG9#=TNpt/8k<A sQN7<I,33K>w5l^9#

IBM H%

GENERATOR (*W7gs) 9+i<G"?$WOGU)kHN0tGJ1lPJj^;s#3l O"INTENT(IN) z-tG9# 3NMO"JeHQ9kpt/8k< Asrhj7^9#MO"1 ^?O 2 GJ1lPJj^;s#

IBM H% N*j

654 XL Fortran for AIX: is2<8&jU!ls9

IBM H%

Random_seed rHQ9kH"2 DNpt/8k<AsrZj9(k3H,G-^9#p t/8k<As 1 ,GU)kHG9#Fpt/8k<AsO"=l>llQN7<Ir ]}7"LoO"GeK8.7?tN!Nt+i5$/krF+7^9#

pt/8k<As 1 O"!N0Khj"h;g10!rHQ7^9# S(I+1) = ( 16807.0 * S(I) ) mod (2.0**31-1) +D X(I+1) = S(I+1) / (2.0**31-1)

pt/8k<As 1 O" 2**31-2 NpteK[D7^9#

pt/8k<As 2 b"!N0Khj"h;g10!rHQ7^9# S(I+1) = ( 44,485,709,377,909.0 * S(I) ) mod (2.0**48) +D X(I+1) = S(I+1) / (2.0**48)

pt/8k<As 2 O"(2**46) DNpt/8eK[D7^9#pt/8k<As 1 ,GU)kHKJCF$^9, (J0NP<8gsHN_9-r]D?a)"pt/8k <As 1 hjbpt/8k<As 2 N},BT,./"[D9k^GNVVb9/J CF$k?a"77$Wm0i`GOpt/8k<As 2 rHQ9k3Hr*+a7^ 9# z-t,8_7J$lgO"=TNpt/8k<AsN7<IOGU)kHM 1d0 K_ j5l^9#

IBM H% N*j

/i9 5Vk<As c CALL RANDOM_SEED

! Current generator sets its seed to 1d0 CALL RANDOM_SEED (SIZE = K)

! Sets K = 64 / BIT_SIZE( 0 ) CALL RANDOM_SEED (PUT = SEED (1 : K))

! Transfer seed to current generator CALL RANDOM_SEED (GET = OLD (1 : K))

! Transfer seed from current generator

h 12 O H_~_Wm7<8c< 655

RANGE (X) z-tH18 kind ?U-Qia<?<r}D0t^?OBtr=9bGkbN.tt XtOOra7^9#

z-t?$W*hS0-

X ?$WO0t"Bt"#GtN$:l+GJ1lPJj^;s# 9+i<M^

?O[sMrHQG-^9# /i9 HqXt

kL?$W*hS0-

GU)kHN0t9+i< kLM 1. 0tz-tNlgO"kLO!Nh&KJj^9#

INT( LOG10( HUGE(X) ) ) 2. Bt^?O#Gtz-tNlgO"kLO!Nh&KJj^9#

INT( MIN( LOG10( HUGE(X) ), -LOG10( TINY(X) ) ) )

IBM H%

7?,CF!Nh&KJj^9# Type RANGE ------------------------------ integer(1) 2 integer(2) 4 integer(4) 9 integer(8) 18 real(4) , complex(4) 37 real(8) , complex(8) 307 real(16) , complex(16) 291

IBM H% N*j

c IBM H%

X N?$WO real(4) G9#

HUGE(X) = 0.34E+39

656 XL Fortran for AIX: is2<8&jU!ls9

TINY(X) = 0.11E-37 RANGE(X) = 37

IBM H% N*j

542 Z<8NXG<?=(bGkYr2H7F/@5$#

REAL (A, KIND) Bt?$WKQ97^9#

z-t?$W*hS0-

A ?$WO0t"Bt"#GtN$:l+GJ1lPJj^;s#

KIND (*W7gs)

9+i<0tNi|=0GJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

v Bt v 1<9 (i): A N?$W,0t^?OBtG" KIND ,8_9klgO" kind ?U

-Qia<?<O KIND GXj5l?bNKJj^9# A N?$W,0t^?OB tG"KIND ,8_7J$lgO"kind ?U-Qia<?<OGU)kHNBt?$ WN kind ?U-Qia<?<KJj^9# v 1<9 (ii): A N?$W,#GtG KIND ,8_9klgO" kind ?U-Qia<

?<O KIND GXj5l?bNKJj^9# A N?$W,#GtG KIND ,8_ 7J$lgO"kind ?U-Qia<?<O A N kind ?U-Qia<?<KJj^ 9# kLM v 1<9 (i): A N?$W,0t^?OBtNlgO"kLO kind KM87"A XNa

wMHy7/Jj^9# v 1<9 (ii): A N?$W,#GtNlgO"kLO kind KM87"A NBtt,X

NawMHy7/Jj^9# c REAL (-3) OM -3.0 r}A^9#!REAL ((3.2, 2.1)) OM 3.2 r}A^9#

h 12 O H_~_Wm7<8c< 657

Cj> z-t?$W kL?$W z-tO7 REAL GU)kHN0t GU)kHNBt J7 FLOAT $UN0t �1� GU)kHNBt J7 SNGL \:YBt GU)kHNBt J7 SNGLQ REAL(16) GU)kHNBt J7 �2� DREAL \:Y#Gt \:YBt J7 �2� QREAL COMPLEX(16) REAL(16) J7 �2�

m: 1. IBM H%: GU)kHJ0N0tNz-trXj9k?aN!=# 2. IBM H%: >0rz-tH7FO93H,G-^;s#

REPEAT (STRING, NCOPIES) 9Hjs0N3T<r$/D+"k7^9#

z-t?$W*hS0-

STRING 9+i<G"?$WO8zGJ1lPJj^;s#

NCOPIES 9+i<G"?$WO0tGJ1lPJj^;s# MOiG"CFO Jj^;s# /i9 Q9Xt

kL?$W*hS0-

NCOPIES * LENGTH(STRING) Ky7$95r}A"STRING H18 kind ?U-Qi a<?<r}D8z9+i<# kLM kLNMO"STRING N3T<r NCOPIES D@1"k7?bNKJj^9# c REPEAT ('H', 2) OM 'HH' r}A^9# REPEAT ('XYZ', 0) O95,<mN9Hj s0NMr}A^9#

RESHAPE (SOURCE, SHAPE, PAD, ORDER) jjN[sN(lasH+i"XjNAuN[sr=.7^9#

658 XL Fortran for AIX: is2<8&jU!ls9 z-t?$W*hS0-

SOURCE $UN?$WN[sG"3lOkL[sKP7F(lasHr?(^ 9# SHAPE kLN[sNAurjA7^9#3lOGg 20 DN(lasH+i Jk0t[sG"is/O 1"5$:OljG9#9YFN(las H,5N0t+<mr}A^9#

PAD (*W7gs) SOURCE ,bCHg-J[sKAuQ95l?lgK">,JMrd a~`NKHQ5l^9#3lO"SOURCE H18G<??N[sG 9#3l,8_7J$lg""k$O"<m&5$:[sG"kl g"f<6<,G-k3HO SOURCE r185$:^?O=lhj b.5$LN[sK9k3H@1G9#

ORDER (*W7gs) 5$:,ljG"is/, 1 N0t[sG9#=N(lasHO" (1, 2, ..., SIZE(SHAPE)) NgsGJ1lPJj^;s#3lrHQ7 F"LoN (1, 2, ..., rank(RESULT)) HO[Jk!5gxGkLK( lasHr^~9k3H,G-^9# /i9 Q9Xt kLM kLO"Au SHAPE r}D[sKJj^9# 3lO"SOURCE H18G<??r} A^9#

SOURCE N[s(lasHO"ORDER GXj5l?!5NgxK>CF""k$O" ORDER ,Xj5lF$J$lgO[s(lasHQNLoNgxK>CF"kLbK [V5l^9#

SOURCE N[s(lasHNeK"PAD N[s(lasH,[s(lasHgK3 -"=NeK5iK PAD N3T<,"kLN(lasH,9YF_j5lk^G3- ^9# c ! Turn a rank-1 array into a 3x4 array of the ! same size. RES= RESHAPE( (/A,B,C,D,E,F,G,H,I,J,K,L/), (/3,4/) ! The result is | A D G J | ! | B E H K | ! | C F I L |

! Turn a rank-1 array into a larger 3x5 array.

h 12 O H_~_Wm7<8c< 659

! Keep repeating -1 and -2 values for any ! elements not filled by the source array. ! Fill the rows first, then the columns. RES= RESHAPE( (/1,2,3,4,5,6/), (/3,5/), &

(/-1,-2/), (/2,1/) ) ! The result is | 1 2 3 4 5 | ! | 6 -1 -2 -1 -2 | ! | -1 -2 -1 -2 -1 |

X"ps

666 Z<8NXSHAPE(SOURCE)Yr2H7F/@5$#

RRSPACING (X) z-tMKa$bGkVfNjP9Z<7s0NUtra7^9#

z-t?$W*hS0-

X ?$WOBtGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

X H18G9# kLM kLO!Nh&KJj^9# ABS(FRACTION(X)) * FLOAT(RADIX(X))DIGITS(X) c IBM H%

RRSPACING (-3.0) = 0.75 * 224# 544 Z<8NXBG<?&bGkYr2H7F/@ 5$# IBM H% N*j

RSHIFT (I, SHIFT)

IBM H% &XN@}7UHrBT7^9#

660 XL Fortran for AIX: is2<8&jU!ls9 z-t?$W*hS0-

I ?$WO0tGJ1lPJj^;s#

SHIFT ?$WO0tGJ1lPJj^;s# iJ0G"BIT_SIZE(I) J<G J1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

I H18G9# kLM v kLO"I NSCHr SHIFT LV@1&K7UH9k3HKhCF@ilkMKJ

j^9# v uNSCHOdfSCHGda~^l^9# v SCHKO"&+i8X 0 +i BIT_SIZE(I)-1 ^GNVf,U1il^9# c RSHIFT (3, 1) OkL 1 r}A^9#

RSHIFT (3, 2) OkL 0 r}A^9#

Cj> z-t?$W kL?$W z-tO7 RSHIFT $UN0t z-tH18 "j

IBM H% N*j

SCALE (X,I) Lhj5l?M X * 2.0I ra7^9#

z-t?$W*hS0-

X ?$WOBtGJ1lPJj^;s#

I ?$WO0tGJ1lPJj^;s# /i9 (lasH?Xt

h 12 O H_~_Wm7<8c< 661 kL?$W*hS0-

X H18G9# kLM IBM H%

kLO!Nh&Khj5l^9#

X * 2.0I

SCALE (X, I) = X * (2.0I)

IBM H% N*j

c IBM H%

SCALE (4.0, 3) = 4.0 * (23) = 32.0# 544 Z<8NXBG<?&bGkYr2H7F/ @5$#

IBM H% N*j

SCAN (STRING, SET, BACK) 9Hjs0rv:7F"l"N8zbN$UN 1 8zr57^9#

z-t?$W*hS0-

STRING ?$WO8zGJ1lPJj^;s#

SET ?$WO STRING H18 kind ?U-Qia<?<r}D8zGJ1 lPJj^;s#

BACK (*W7gs) ?$WO@}?$WGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

GU)kHN0t

662 XL Fortran for AIX: is2<8&jU!ls9 kLM v 1<9 (i): BACK ,8_7J$+"^?O"M .FALSE. r}CF8_7F$F"

SET bK"k8z,Gc 1 D STRING K^^lF$kH"kLNMO" SET bK "k STRING N8<N8zLVKJj^9# v 1<9 (ii): BACK ,8_7F$FM .TRUE. r}A" SET bK"k8z,Gc 1

D STRING K^^lF$klgO"kLNMO" SET bK"k STRING N&<N 8zLVKJj^9# v 1<9 (iii): STRING N8z, SET bKJ$lg""k$O"STRING ^?O SET

N95,<mG"klgO"kLNMO<mKJj^9# c v 1<9 (i): SCAN ('FORTRAN', 'TR') OM 3 r}A^9# v 1<9 (ii): SCAN ('FORTRAN', 'TR', BACK = .TRUE.) OM 5 r}A^9# v 1<9 (iii): SCAN ('FORTRAN', 'BCD') OM 0 r}A^9#

SELECTED_INT_KIND (R) 9YFN0tM n r -10R < n < 10R G=90tG<??N kind ?U-Qia<?< NMra7^9#

z-t?$W*hS0-

R 0t?$WN9+i<GJ1lPJj^;s# /i9 Q9Xt

kL?$W*hS0-

GU)kHN0t9+i< kLM v kLO"M n NOObN9YFNM n r -10R < n < 10R G=90tG<??N

kind ?U-Qia<?<NMKy7$MKJj^9#"k$O"=&$C? kind ? U-Qia<?<,HQG-J$lgO"kLO -1 KJj^9# v #tN kind ?U-Qia<?<,p`r~?7F$klgO"a5lkMO"G.

N.ttXtOOr}DMKJj^9#

h 12 O H_~_Wm7<8c< 663 c IBM H%

SELECTED_INT_KIND (9) OM 4 r}A^9#3lO"kind ?$W 4 r}D INTEGER , 10-9 +i 109 N9YFNMr=93H,G-k3HrU#7^9#

IBM H% N*j

X"ps

XL Fortran ,5]<H7F$k kind ?U-Qia<?<KD$FO" 27 Z<8N X?U-Qia<?<*hSXjRYr2H7F/@5$#

SELECTED_REAL_KIND (P, R) Gc P eN 10 J:YHGc R N 10 JXtOOr}DBtG<??N kind ?U- Qia<?<NMra7^9#

z-t?$W*hS0-

P (*W7gs) 9+i<G"?$WO0tGJ1lPJj^;s#

R (*W7gs) 9+i<G"?$WO0tGJ1lPJj^;s# /i9 Q9Xt

kL?$W*hS0-

GU)kHN0t9+i< kLM v kLNMO"Gc P eN 10 J:Y (Xt PRECISION ,a9bNH18) H"Gc

R N 10 JXtOO (Xt RANGE ,a9bNH18) Hr}DBtG<??N kind ?U-Qia<?<NMKy7/Jj^9#=Nh&J kind ?U-Qia<? <,J$lgKO"kLO!Nh&KJj^9# � :Y,HQG-J$lgO"kLO -1 KJj^9# � XtOO,HQG-J$lgO"kLO -2 KJj^9# � IAibHQG-J$lgO"kLO -3 KJj^9# v #tN kind ?U-Qia<?<M,p`r~?7F$klg"a5lkMO"G.

N.ttXtOOr}DMKJj^9#?@7"=Nh&JM,$/D+"klgK O"=liN kind MN&AG.NbN,a5l^9#

664 XL Fortran for AIX: is2<8&jU!ls9 c IBM H%

SELECTED_REAL_KIND (6, 70) OM 8 r}A^9#

IBM H% N*j

X"ps

XL Fortran ,5]<H7F$k kind ?U-Qia<?<KD$FO" 27 Z<8N X?U-Qia<?<*hSXjRYr2H7F/@5$#

SET_EXPONENT (X,I) .tt, X NbGk==N.ttG"Xtt,, I Ntzra7^9#

z-t?$W*hS0-

X ?$WOBtGJ1lPJj^;s#

I ?$WO0tGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

X H18G9# kLM IBM H% v X = 0 NlgO"kLO<mG9# v =&GJ$lg"kLOJ<Nh&KJj^9#

FRACTION(X) * 2.0I

IBM H% N*j

c IBM H%

SET_EXPONENT (10.5, 1) = 0.65625 * 2.01 = 1.3125

h 12 O H_~_Wm7<8c< 665

544 Z<8NXBG<?&bGkYr2H7F/@5$#

IBM H% N*j

SHAPE(SOURCE) [s^?O9+i<NAura7^9#

z-t?$W*hS0-

SOURCE $UNG<??N[s^?O9+i<G9#3lO"X"r|5l? ]$s?<"dj6ilF$J$dj6jD=*V8'/H"^?O [j5$:[sG"CFOJj^;s# /i9 HqXt kLM kLO"(lasH, SOURCES NAurjA9k 1 !5NGU)kHN0t[sK Jj^9# SOURCES bND9N!5N(/9FsHO"kL[sbNP~9k(la sHGa5l^9#

X"ps

658 Z<8NXRESHAPE (SOURCE, SHAPE, PAD, ORDER)Y c ! A is the array | 7 6 3 1 | ! | 2 4 0 9 | ! | 5 7 6 8 | ! RES = SHAPE( A ) ! The result is | 3 4 | because A is a rank-2 array ! with 3 elements in each column and 4 elements in ! each row.

SIGN (A, B) A NdPMK B Ndfr]1?bNra7^9# A ,<mGOJ$lg"=NkL NdfO B NdfH18KJk?a"=lrHQ7F B ,iG"k+"=&GJ$+ r=L9k3H,G-^9#

B r REAL(4) ^?O REAL(8) Hk@7"B ,iN<mMG"klg"kLNdf O"-qxlf90=signedzero 3sQ$i<&*W7gsrXj7?+7J$+KhCF[ Jj^9#

666 XL Fortran for AIX: is2<8&jU!ls9 z-t?$W*hS0-

A ?$WO0t^?OBtGJ1lPJj^;s#

B ?$W*hS kind ?U-Qia<?<O A H18GJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

A H18G9# kLM kLO sgn*|A| G9#3Nb@rJ<KT$^9# v !NIAi+,vFO^klg"sgn = -1#

� B < 0

IBM H%

� B O iN<mM,U$?Vf REAL(4) ^?OVf REAL(8) G"j"f<6<

, -qxlf90=signedzero *W7gsrXj7^7?#

IBM H% N*j

v e-J0Nlg"sgn = 1#

Fortran 95

Fortran 95 GO"Fortran 90 GOT(J+C?"5NBt<mHiNBt<mrWm; C5<KhCF+,1k3H,D=G9#-qxlf90=signedzero *W7gsrHQ9k H"Fortran 95 N0nrXj9k3H,G-^9 (REAL(16) NtMN1<9J0)#3 lKhCF"IEEE 8`N 2 Jb0.t@i;H0g5;k3H,G-^9# -qxlf90=signedzero O"xlf95"xlf95_r"*hS xlf95_r7 FSP73^sINGU) kHG9#

Fortran 95 N*j

c SIGN (-3.0, 2.0) OM 3.0 r}A^9#

Cj> z-t?$W kL?$W z-tO7 SIGN GU)kHNBt GU)kHNBt "j

h 12 O H_~_Wm7<8c< 667

Cj> z-t?$W kL?$W z-tO7 ISIGN $UN0t �1� z-tH18 "j DSIGN \:YBt \:YBt "j QSIGN REAL(16) REAL(16) "j �2�

m: 1. IBM H%: GU)kHJ0N0tNz-trXj9k?aN!=# 2. IBM H%: >0rz-tH7FO9!=#

X"ps

Vf<6<:&,$IWNX-qxlf90 *W7gsYr2H7F/@5$#

SIGNAL (I, PROC)

IBM H% SIGNAL Wm7<8c<rHQ9kH"Wm0i`OCjN*Zl<F#s0&79F `&70JkNu.~KFSP5lkWm7<8c<rXj9k3H,G-^9#

z-t?$W*hS0-

I !=9k70JkNMrXj9k0tG9#3lO"INTENT(IN) z -tG9#HQD=J70JkNMO"C $s/k<I&U!$k signal.h KjA5l^9#70JkNMN5V;CHO" Fortran $ s/k<I&U!$k fexcp.h KjA5l^9#

PROC Xj5l?70Jk (I) rWm;9,u.9kHFSP5lkf<6 <jANWm7<8c<rXj7^9#3lO"INTENT(IN) z-t G9# /i9 5Vk<As c INCLUDE ,fexcp.h, INTEGER SIGUSR1 EXTERNAL USRINT ! Set exception handler to produce the traceback code. ! The SIGTRAP is defined in the include file fexcp.h. ! xl__trce is a procedure in the XL Fortran ! run-time library. It generates the traceback code.

CALL SIGNAL(SIGTRAP, XL__TRCE) ...

668 XL Fortran for AIX: is2<8&jU!ls9

! Use user-defined procedure USRINT to handle the signal ! SIGUSR1.

CALL SIGNAL(SIGUSR1, USRINT) ... X"ps

pCHJkN$sWjasF<7gsKX9k\YO"VAIX Technical Reference: Base Operating System and Extensions Volume 2WNXsignal subroutineYr2H7F/@5 $# Vf<6<:&,$IWNX-qsigtrap *W7gsYKO"3sQ$i<&*W7gs rHQ7F SIGTRAP 70JkQKOsIi<r_j9k}!,-\5lF$^9#

IBM H% N*j

SIN (X) 5$s (59) XtG9#

z-t?$W*hS0-

X ?$WOBt^?O#GtGJ1lPJj^;s# X ,BtNlgO"i8

"sNMH+J5l^9# X ,#GtNlgO"=NBtt,Hutt,, i8"sNMH+J5l^9# /i9 (lasH?Xt

kL?$W*hS0-

X H18G9# kLM 3lO sin(X) H[\18MKJj^9# c SIN (1.0) OM 0.84147098 (awM) r}A^9#

Cj> z-t?$W kL?$W z-tO7 SIN GU)kHNBt GU)kHNBt "j DSIN \:YBt \:YBt "j QSIN REAL(16) REAL(16) D �1� CSIN �2a� GU)kHN#Gt GU)kHN#Gt "j

h 12 O H_~_Wm7<8c< 669

Cj> z-t?$W kL?$W z-tO7 CDSIN �2b� \:Y#Gt \:Y#Gt D �1� ZSIN �2b� \:Y#Gt \:Y#Gt D �1� CQSIN �2b� COMPLEX(16) COMPLEX(16) D �1�

m: 1. IBM H%: >0rz-tH7FO9!=# 2. X , a + bi H$&A0N#GtG"kH9kH"J<Nh&KJj^9 (?@7"

i = (-1)�)# a. abs(b) O 88.7228 J<GJ1lPJj^;s (a O$UNBtM)# b. abs(b) O 709.7827 J<GJ1lPJj^;s (a O$UNBtM)#

SIND (X)

IBM H% 5$s (59) XtG9#z-tOVYWN1LHJj^9#

z-t?$W*hS0-

X ?$WOBtGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

X H18G9# kLM v 3lO sin(X) H[\18Mr}A"3N X OVYWN1LNMr}A^9# c SIND (90.0) OM 1.0 r}A^9#

Cj> z-t?$W kL?$W z-tO7 SIND GU)kHNBt GU)kHNBt "j DSIND \:YBt \:YBt "j QSIND REAL(16) REAL(16) "j

670 XL Fortran for AIX: is2<8&jU!ls9

IBM H% N*j

SINH (X) PJ~5$s (PJ~59) XtG9#

z-t?$W*hS0-

X ?$WOBtGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

X H18G9# kLM kLO sinh(x) Ky7$Mr}A^9# c SINH (1.0) OM 1.1752012 (awM) r}A^9#

Cj> z-t?$W kL?$W z-tO7 SINH �1� GU)kHNBt GU)kHNBt "j DSINH �2� \:YBt \:YBt "j QSINH �2� �3� REAL(16) REAL(16) "j

m: 1. abs(X) O 89.4159 J<GJ1lPJj^;s# 2. abs(X) O 709.7827 J<GJ1lPJj^;s# 3. IBM H%

SIZE (ARRAY, DIM) Xj5l?!5KhC?[sN(/9FsH"^?O"[sbN(lasHNgWtr a7^9#

z-t?$W*hS0-

ARRAY G<??N[sG9#3lO"9+i<"X"r|5l?]$s?

h 12 O H_~_Wm7<8c< 671

<"^?Odj6j5lF$J$dj6jD=[sG"CFOJj^ ;s# DIM ,8_7F"ARRAY Nis/hjb.5$Mr}CF $klgKO"3lO[j5$:[sKJk3H,"j^9#

DIM (*W7gs) 1 v DIM v rank(ARRAY) NOObN0t9+i<G9# /i9 HqXt

kL?$W*hS0-

GU)kHN0t9+i< kLM kLO"!5 DIM KhC? ARRAY N(/9FsHKy7/Jj" DIM ,Xj5l J$lgO"ARRAY bN[s(lasHNgWtKy7/Jj^9# c ! A is the array | 1 -4 7 -10 | ! | 2 5 -8 11 | ! | 3 6 9 -12 |

RES = SIZE( A ) ! The result is 12 because there are 12 elements in A.

RES = SIZE( A, DIM = 1) ! The result is 3 because there are 3 rows in A.

RES = SIZE( A, DIM = 2) ! The result is 4 because there are 4 columns in A.

SIZEOF(A)

IBM H% z-tN5$:rP$H1LGa7^9#

z-t?$W*hS0-

A J<N$:lKbvFO^iJ$G<?&*V8'/H# v Fortran 90 ]$s?< v +0*V8'/H v dj6jD=*V8'/H

672 XL Fortran for AIX: is2<8&jU!ls9 v dj6jD=3s]<MsH^?O Fortran 90 ]$s?<&3s]

<MsHr}DI8*V8'/H^?Ol3<I=$# v [s;/7gs v [s3s9Hi/?< v [jAu[s v [j5$:[s4N v <m&5$:[s v -zOO1LbG"/;9,TD=J3s]<MsHr^`I8*

V8'/H^?Ol3<I=$#

SIZEOF O5VWm0i`Kz-tH7FO93HOG-^;s# /i9 HqXt

kL?$W*hS0-

GU)kHN0t9+i< kLM z-tN5$: (P$H1L)# c J<NcGO"-qintsize=4 H[j7F$^9#

INTEGER ARRAY(10) INTEGER*8, PARAMETER :: p = 8 STRUCTURE /STR/

INTEGER I COMPLEX C END STRUCTURE RECORD /STR/ R CHARACTER*10 C TYPE DTYPE

INTEGER ARRAY(10) END TYPE TYPE (DTYPE) DOBJ PRINT *, SIZEOF(ARRAY), SIZEOF (ARRAY(3)), SIZEOF(P) ! Array, array ! element ref, ! named constant

PRINT *, SIZEOF (R), SIZEOF(R.C) ! record structure ! entity, record ! structure ! component

PRINT *, SIZEOF (C(2:5)), SIZEOF(C) ! character

h 12 O H_~_Wm7<8c< 673

! substring, ! character ! variable

PRINT *, SIZEOF (DOBJ), SIZEOF(DOBJ%ARRAY) ! derived type ! object, structure ! component

e-NWm0i`G8.5lkPOcO!NH*jG9#

40 4 8 16 8 4 10 40 40

X"ps

-qintsize 3sQ$i<&*W7gsN\YKD$FO"Vf<6<:&,$IWr2H 7F/@5$#

IBM H% N*j

SPACING (X) z-tMKa$bGkVfNdP9Z<7s0ra7^9#

z-t?$W*hS0-

X ?$WOBtGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

X H18G9# kLM X , 0 GJ$lg"kLO!Nh&KJj^9#

2.0EXPONENT(X) - DIGITS(X)

X , 0 Nlg"kLO TINY(X) NkLMH18G9#

674 XL Fortran for AIX: is2<8&jU!ls9 c IBM H%

SPACING (3.0) = 2.02 - 24 = 2.0(-22)# 544 Z<8NXBG<?&bGkYr2H7F/ @5$#

IBM H% N*j

SPREAD (SOURCE, DIM, NCOPIES) =N!5KhC?{8N(lasHr3T<9k3HKhCF"ICN!5bN[sr #=7^9#

z-t?$W*hS0-

SOURCE

[s^?O9+i<rHQG-^9#IsJG<??Gb}D3H,G-^ 9# SOURCE Nis/O"GgM 19 r}A^9#

DIM 1 v DIM v rank(SOURCE)+1 NOObN0t9+i<G9#>N[HsIN[

sH_~_XtHO[Jj"SPREAD O DIM z-t,,WG9#

NCOPIES

0t9+i<G9#3lO"kLKIC5lk>,N!5N(/9FsHKJ j^9# /i9 Q9Xt

kL?$W*hS0-

kLO"is/, rank(SOURCE)+1 G"?$W*hS?U-Qia<?<, source H 18G9# kLM SOURCE ,9+i<Nlg"kLO NCOPIES DN(lasHr}A"=N*N*N ,M SOURCE r}D 1 !5N[sKJj^9#

SOURCE ,[sNlgO"kLOis/ rank(SOURCE) + 1 N[sKJj^9#!5 DIM KhCF"kLND9N[s(lasHO"SOURCE bNP~9k[s(las HKy7/Jj^9#

NCOPIES ,<mJ<NlgO"kLO<m&5$:N[sKJj^9#

h 12 O H_~_Wm7<8c< 675 c ! A is the array (/ -4.7, 6.1, 0.3 /)

RES = SPREAD( A, DIM = 1, NCOPIES = 3 ) ! The result is | -4.7 6.1 0.3 | ! | -4.7 6.1 0.3 | ! | -4.7 6.1 0.3 | ! DIM=1 extends each column. Each element in RES(:,1) ! becomes a copy of A(1), each element in RES(:,2) becomes ! a copy of A(2), and so on.

RES = SPREAD( A, DIM = 2, NCOPIES = 3 ) ! The result is | -4.7 -4.7 -4.7 | ! | 6.1 6.1 6.1 | ! | 0.3 0.3 0.3 | ! DIM=2 extends each row. Each element in RES(1,:) ! becomes a copy of A(1), each element in RES(2,:) ! becomes a copy of A(2), and so on.

RES = SPREAD( A, DIM = 2, NCOPIES = 0 ) ! The result is (/ /) (a zero-sized array).

SQRT (X) ?},G9#

z-t?$W*hS0-

X ?$WOBt^?O#GtGJ1lPJj^;s# X ,#GtGJ$lg"

MO<mJeGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

X H18G9# kLM v X N?},Ky7$Mr}A^9# v kLN?$W,#GtNlgO"=NMO<mJeNBtt,r}DgMKJj^

9#Btt,,<mNlgO"utt,O<mJeKJj^9# c SQRT (4.0) OM 2.0 r}A^9#

676 XL Fortran for AIX: is2<8&jU!ls9

Cj> z-t?$W kL?$W z-tO7 SQRT GU)kHNBt GU)kHNBt "j DSQRT \:YBt \:YBt "j QSQRT REAL(16) REAL(16) D �1� CSQRT �2� GU)kHN#Gt GU)kHN#Gt "j CDSQRT �2� \:Y#Gt \:Y#Gt D �1� ZSQRT �2� COMPLEX(8) COMPLEX(8) D �1� CQSQRT �2� COMPLEX(16) COMPLEX(16) D �1�

m: 1. IBM H%: >0rz-tH7FO9!=# 2. X , a + bi H$&A0N#GtG"kH9kH (?@7"i = (-1)�)" abs(X) +

abs(a) O 1.797693 * 10308 J<GJ1lPJj^;s#

SRAND (SEED)

IBM H% pt/8k<AsXt RAND ,HQ9k7<IMrs!7^9#

z-t?$W*hS0-

SEED 9+i<GJ1lPJj^;s# RAND XtKP7F7<IMrs !9kNKHQ9klgO"?$W, REAL(4) G" IRAND 5<S 9*hSf<F#jF#<XtKP7F7<IMrs!9kNKHQ 9klgO"?$W, INTEGER(4) GJ1lPJj^;s#3l O"INTENT(IN) z-tG9# /i9 5Vk<As c SRAND 5Vk<AsrHQ9kWm0i`Ncr!K(7^9# CALL SRAND(0.5) DO I = 1, 5

R = RAND() PRINT *,R ENDDO END e-NWm0i`G8.5lkPOcO!NH*jG9#

h 12 O H_~_Wm7<8c< 677

0.3984375000 0.4048461914 0.1644897461 0.1281738281E-01 0.2313232422E-01

IBM H% N*j

SUM(ARRAY, DIM, MASK) ^?O SUM(ARRAY, MASK) [sbN*r5l?(lasHNgWrW;7^9#

z-t?$W*hS0-

ARRAY (lasHrgW7?$tM?$WN[sG9#

DIM (*W7gs) 1 v DIM v rank(ARRAY) NOObN0t9+i<G9#

MASK (*W7gs) @}0G9#=l,[sG"klgKO"Au, ARRAY K>CF$ J1lPJj^;s# MASK ,9+i<G"klgO"=NMO ARRAY bN9YFN(lasHK,Q5l^9# /i9 Q9Xt kLM DIM ,8_9klgO"kLO ARRAY H18G<??r}D"is/ rank(ARRAY)-1 N[sKJj^9# DIM ,&n7F$klg"^?O MASK Nis /, 1 NlgO"kLO9+i<KJj^9#

kLO"J<N$:l+N}0GW;5l^9#

}0 1: ARRAY @1,Xj5lF$klgO"kLO=N[s(lasH4tNBK

Jj^9# ARRAY ,<m&5$:[sG"klgO"kLO<mKJj^ 9# }0 2: ARRAY H MASK ,>}HbXj5lF$klgO"kLOM .TRUE. r}

D MASK bNP~9k[s(lasHr}CF$k" ARRAY N[s(la sHNgWHJj^9#M, .TRUE. G"k(lasHr MASK ,}CF$ J$lgO"kLO<mKJj^9#

}0 3: DIM bXj5lF$klgO"kLNMO MASK bNP~9k TRUE N[

s(lasHr}D"!5 DIM KhC? ARRAY N[s(lasHNgWK Jj^9#

678 XL Fortran for AIX: is2<8&jU!ls9

Fortran 95

DIM H MASK OIAib*W7gsG"k?a"z-tN5^6^JH_go;,D =KJj^9# -qintlog *W7gs, 2 DNz-trXj9kH"2 V\Nz-tO !N&AN 1 Dr2H7^9# v MASK#?$W,0t"@}"P$H"?$WJ7N[sNlg# v DIM#?$W,0t"P$H"^?O?$WJ7N9+i<Nlg# v MASK#?$W,@}N9+i<Nlg#

Fortran 95 N*j

c }0 1: ! Sum all the elements in an array.

RES = SUM( (/2, 3, 4 /) ) ! The result is 9 because (2+3+4) = 9

}0 2: ! A is the array (/ -3, -7, -5, 2, 3 /) ! Sum all elements that are greater than -5.

RES = SUM( A, MASK = A .GT. -5 ) ! The result is 2 because (-3 + 2 + 3) = 2

}0 3: ! B is the array | 4 2 3 | ! | 7 8 5 |

! Sum the elements in each column.

RES = SUM(B, DIM = 1) ! The result is | 11 10 8 | because (4 + 7) = 11 ! (2 + 8) = 10 ! (3 + 5) = 8

! Sum the elements in each row.

RES = SUM(B, DIM = 2) ! The result is | 9 20 | because (4 + 2 + 3) = 9 ! (7 + 8 + 5) = 20

! Sum the elements in each row, considering only ! those elements greater than two.

RES = SUM(B, DIM = 2, MASK = B .GT. 2) ! The result is | 7 20 | because (4 + 3) = 7 ! (7 + 8 + 5) = 20

h 12 O H_~_Wm7<8c< 679

SYSTEM (CMD, RESULT)

IBM H% 3^sIr*Zl<F#s0&79F`KO7FBT5;^9#3^sI,0;7F" )f,*Zl<F#s0&79F`+iak^G"=TWm;9Od_7^9#3N5 Vk<AsK*W7gsNz-trIC9kH"*Zl<F#s0&79F`+iNa j3<IpsKP7Fs|rBT5;k3H,G-^9#

z-t?$W*hS0-

CMD 9+i<G"?$WO8zGJ1lPJj^;s#3lO"BT9k 3^sI*hS$UN3^sITz-trXj7^9#3lO" INTENT(IN) z-tG9#

RESULT ?$W, INTEGER(4) N9+i<QtGJ1lPJj^;s#z-t , INTEGER(4) QtGJ$lgO"3sQ$i<O (S) lYkN( i<&aC;<8r8.7^9#3lO"*W7gsN INTENT(OUT) z-tG9# RESULT bKa5lkpsNA0O" WAIT 79F`FSP7+ia5lkA0H18G9# /i9 5Vk<As c INTEGER ULIMIT CHARACTER(32) CMD ... ! Check the system ulimit.

CMD = ,ulimit > ./fort.99, CALL SYSTEM(CMD) READ(99, *) ULIMIT IF (ULIMIT .LT. 2097151) THEN ... INTEGER RC RC=99 CALL SYSTEM("/bin/test 1 -EQ 2",RC) IF (IAND(RC,,ff,z) .EQ. 0) then

RC = IAND( ISHFT(RC,-8), ,ff,z ) ELSE

RC = -1 ENDIF

X"ps

<XN$sWjasF<7gsKX9k\YO"VAIX Technical Reference: Base Operating System and Extensions Volume 2WNXsystem subroutineYr2H7F/@5

680 XL Fortran for AIX: is2<8&jU!ls9

$# IBM H% N*j

SYSTEM_CLOCK(COUNT, COUNT_RATE, COUNT_MAX) j"k?$`&/mC/+i0tG<?ra7^9#

z-t?$W*hS0-

COUNT (*W7gs) INTENT(OUT) z-tG"j"9+i<G"?$W ,GU)kHN0tGJ1lPJj^;s# COUNT Ni|MO"Wm;C5<&/mC/N= TMKhCF[Jj" 0 +i COUNT_MAX ^G NOObNMKJj^9# COUNT O"COUNT , COUNT_MAX NMK~#9k^G"F/mC/& +&sH4HK 1 :D},7^9# COUNT_MAX K~#7?e"!N/mC/&+&sHG COUNT NMO<mKj;CH5l^9#

COUNT_RATE (*W7gs) INTENT(OUT) z-tG"j"9+i<G"?$W ,GU)kHN0tGJ1lPJj^;s#GU) kHG"k;sACNr|YrHQ9kH" COUNT_RATE O 1 Cv?jNWm;C5<&/m C/N+&sHtKJk+"^?O/mC/,J$ lgO<mKJj^9#

-qsclk=micro rHQ7F^$/mCNr|YrX j7?lgO" COUNT_RATE NMO 1 Cv?j 1 000 000 /mC/&+&sHKJj^9#

COUNT_MAX (*W7gs) INTENT(OUT) z-tG"j"9+i<G"?$W ,GU)kHN0tGJ1lPJj^;s#GU) kHG"k;sACNr|YrHQ9kH" COUNT_MAX OXj5l?Wm;C5<&/mC /NGg/mC/&+&sHtKJj^9#

-qsclk=micro HGU)kHN INTEGER(4) rHQ 7F^$/mCNr|YrXj7?lg" COUNT_MAX NMO 1 799 999 999 /mC/&+ &sH"D^js 30 ,KJj^9#

-qsclk=micro HGU)kHN INTEGER(8) rHQ 7F^$/mCNr|YrXj7?lg" COUNT_MAX NMO 8 639 999 999 /mC/&+ &sH"D^js 24 ~VKJj^9#

h 12 O H_~_Wm7<8c< 681

/i9 5Vk<As c IBM H%

!NcGO"/mC/O 24 ~V/mC/G9# SYSTEM_CLOCK NFSP7e" COUNT KO 1 Cv?jN/mC/o_G=5l? 1 |N~o,^^l^9# 1 Cv ?jNo_tO COUNT_RATE GHQG-^9# COUNT_RATE MO $sWjas F<7gsKhCF[Jj^9#

INTEGER, DIMENSION(8) :: IV TIME_SYNC: DO CALL DATE_AND_TIME(VALUES=IV) IHR = IV(5) IMIN = IV(6) ISEC = IV(7) CALL SYSTEM_CLOCK(COUNT=IC, COUNT_RATE=IR, COUNT_MAX=IM) CALL DATE_AND_TIME(VALUES=IV)

IF ((IHR == IV(5)) .AND. (IMIN == IV(6)) .AND. &

(ISEC == IV(7))) EXIT TIME_SYNC

END DO TIME_SYNC

IDAY_SEC = 3600*IHR + IMIN*60 + ISEC IDAY_TICKS = IDAY_SEC * IR

IF (IDAY_TICKS /= IC) THEN

STOP ,clock error, ENDIF END

IBM H% N*j

X"ps

79F`&/mC/Nr|YNXjKD$F\7/O"Vf<6<:&,$IWN -qsclk 3sQ$i<&*W7gsr2H7F/@5$#

TAN (X) ?s8'sH (5\) XtG9#

z-t?$W*hS0-

X ?$WOBtGJ1lPJj^;s#

682 XL Fortran for AIX: is2<8&jU!ls9

/i9 (lasH?Xt

kL?$W*hS0-

X H18G9# kLM kLO tan(X) Kaw7"3N X Oi8"sNMr}A^9# c TAN (1.0) OM 1.5574077 (awM) r}A^9#

Cj> z-t?$W kL?$W z-tO7 TAN GU)kHNBt GU)kHNBt "j DTAN \:YBt \:YBt "j QTAN REAL(16) REAL(16) D �1�

m: 1. IBM H%: >0rz-tH7FO9!=#

TAND (X)

IBM H% ?s8'sH (5\) XtG9#z-tOVYWN1LHJj^9#

z-t?$W*hS0-

X ?$WOBtGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

X H18G9# kLM 3lO tan(X) H[\18Mr}A"3N X OYNMr}A^9#

h 12 O H_~_Wm7<8c< 683 c TAND (45.0) OM 1.0 r}A^9#

Cj> z-t?$W kL?$W z-tO7 TAND GU)kHNBt GU)kHNBt "j DTAND \:YBt \:YBt "j QTAND REAL(16) REAL(16) "j

IBM H% N*j

TANH (X) PJ~5\Xtraa^9#

z-t?$W*hS0-

X ?$WOBtGJ1lPJj^;s# /i9 (lasH?Xt

kL?$W*hS0-

X H18G9# kLM kLO tanh(X) Ky7$Mr}A^9# c TANH (1.0) OM 0.76159416 (awM) r}A^9#

Cj> z-t?$W kL?$W z-tO7 TANH GU)kHNBt GU)kHNBt "j DTANH \:YBt \:YBt "j QTANH REAL(16) REAL(16) D �1�

m: 1. IBM H%: >0rz-tH7FO9!=#

684 XL Fortran for AIX: is2<8&jU!ls9

TINY (X) z-tH18?$W*hS kind ?U-Qia<?<Ntr=9bGkbGG.N5N tra7^9#

z-t?$W*hS0-

X ?$WOBtGJ1lPJj^;s# 9+i<M^?O[sMrHQG-^ 9# /i9 HqXt

kL?$W*hS0-

X H18?$Wr}D9+i< kLM IBM H%

kLO!Nh&KJj^9# 2.0(MINEXPONENT(X)-1) for real X

IBM H% N*j

c IBM H%

TINY (X) = float(2)(-126) = 1.17549351e-38# 544 Z<8NXBG<?&bGkYr2H 7F/@5$#

IBM H% N*j

TRANSFER (SOURCE, MOLD, SIZE) *}==O SOURCE H1lG"MOLD N?$W*hS?U-Qia<?<Gra5l ?kLra7^9#

dfH%"]a"Vis/Nda~_"*hS">NQ9}!rHQ7F/85;k3 H,G-k=N>NQ9rTo:K"?$WVGclYkNQ9rBT7^9#

h 12 O H_~_Wm7<8c< 685 z-t?$W*hS0-

SOURCE SCH1LMrLN?$WKQ(?$G<?&(sF#F#<G9# 3lO"?$WO$UG"9+i<MGb[sMGb+^$^;s#

MOLD kLH7F>sG$k?$WC-r}DG<?&(sF#F#<G 9# MOLD ,QtNlg"MrjA9k,WO"j^;s# 3l O"?$WO$UG"9+i<MGb[sMGb+^$^;s#=N MOHQ5l:"=N?$WC-@1,HQ5l^9#

SIZE (*W7gs) POkLKP9k(lasHNtG9#3lO"9+i<0tGJ1 lPJj^;s#P~9kBz-tO"*W7gsN>z-tG"C FOJj^;s# /i9 Q9Xt

kL?$W*hS0-

MOLD H18?$W*hS?U-Qia<?<

MOLD ,9+i<G"SIZE rXj7J$H"kLO9+i<KJj^9#

MOLD ,[sMG"SIZE rXj7J$H"kLOis/ 1 N[sMKJj"SOURCE r]}G-k@1N*}*K=,JG.N5$:r}A^9#

SIZE rXj7?lgKO"kLOis/ 1 G"5$:, SIZE N[sMKJj^9# kLM kLN*}==O SOURCE H18G"kL,.5$lgOZjNFil"kL,g- $lgOTjNe3t,r}A^9#

*}==OQ95lJ$NG"kL,ZjNFilJ$Bj"TRANSFER NkLr5 Ka93H,G-^9#

REAL(4) X = 3.141 DOUBLE PRECISION I, J(6) = (/1,2,3,4,5,6/)

! Because x is transferred to a larger representation ! and then back, its value is unchanged.

X = TRANSFER( TRANSFER( X, I ), X )

! j is transferred into a real(4) array large enough to ! hold all its elements, then back into an array of ! its original size, so its value is unchanged too.

J = TRANSFER( TRANSFER( J, X ), J, SIZE=SIZE(J) )

686 XL Fortran for AIX: is2<8&jU!ls9 c TRANSFER (1082130432, 0.0) O 4.0 G9#

TRANSFER ((/1.1,2.2,3.3/), (/(0.0,0.0)/)) O95 2 r}D#GtNis/ 1 [sG"G iN(lasHOM (1.1, 2.2) r}A"2 V\N(lasHOM 3.3 r}DBttr} A^9#2 V\N(lasHNuttOTjG9#

TRANSFER ((/1.1,2.2,3.3/), (/(0.0,0.0)/), 1) O"M (/(1.1,2.2)/) r}A^9#

TRANSPOSE (MATRIX) D9NerTK"D9NTreKQ(F"2 !5[sr>V7^9#

z-t?$W*hS0-

MATRIX is/, 2 NG<??N[sG9# /i9 Q9Xt kLM kLO MATRIX H18G<??N 2 !5[sKJj^9#

MATRIX NAu, (m,n) H9kH"kLNAuO (n,m) KJj^9#?H(P" MATRIX NAu, (2,3) NlgO"kLNAuO (3,2) KJj^9#

OO 1-n N i *hSOO 1-m N j KP7F"kLbND9N(lasH (i,j) O"M MATRIX (j,i) r}A^9# c ! A is the array | 0 -5 8 -7 | ! | 2 4 -1 1 | ! | 7 5 6 -6 | ! Transpose the columns and rows of A.

RES = TRANSPOSE( A ) ! The result is | 0 2 7 | ! | -5 4 5 | ! | 8 -1 6 | ! | -7 1 -6 |

TRIM (STRING) e3Vis/8z,|n5l?z-tra7^9#

h 12 O H_~_Wm7<8c< 687 z-t?$W*hS0-

STRING ?$WO8zG"9+i<GJ1lPJj^;s# /i9 Q9Xt

kL?$W*hS0-

STRING H18 kind ?U-Qia<?<Mr}D8zG"=N95O STRING N95 +i (STRING Ne3Vis/trz$?M) G9# kLM v e3Vis/,|n5lkJ0O"kLNMO STRING H18KJj^9# v STRING KsVis/8z,^^lF$J$lgO"kLN95O<mKJj^9# c TRIM ('�A�B�') OM '�A�B' r}A^9#

UBOUND (ARRAY, DIM) [sbND9N!5NeB"^?O"Xj5l?!5NeBra7^9#

z-t?$W*hS0-

ARRAY eBrhj9k[sG9#=N-&OjAQ_GJ1lPJj^; s#D^j"X"r|5lF$k]$s?<d"dj6ilF$J$ dj6jD=[sG"CFOJi:"=N5$:,[j5lF$kl gO 1 !5@17+!:G-^;s#

DIM (*W7gs) 1 v DIM v rank(ARRAY) NOObN0t9+i<G9# P~9kB z-tO"*W7gsN>z-tG"CFOJj^;s# /i9 HqXt

kL?$W*hS0-

GU)kHN0t

DIM ,8_9klgO"kLO9+i<KJj^9# DIM ,8_7J$lgO"kL O ARRAY bND9N!5KP7F(lasHr 1 D}CF$k 1 !5N[sKJj ^9#

688 XL Fortran for AIX: is2<8&jU!ls9 kLM kLNfND9N(lasHO"ARRAY N!5KP~7^9# ARRAY ,4N[s^ ?O[s=$N3s]<MsHG"klgO"3liNMOeBMKy7/Jj^9# ARRAY ,4N[s^?O[s=$N3s]<MsHGOJ$[s;/7gs^?O0 G"klgO"MOD9N!5N(lasHtr=9tKJj"3lO"5N[sNk @5l?eBHO[Jklg,"j^9#!5,<mK5$:hj5lF$klgO" kLbNP~9k(lasHO"eBH7Fk@5lF$kMHO5X8K"<mKJ j^9# c ! This array illustrates the way UBOUND works with ! different ranges for dimensions.

REAL A(1:10, -4:5, 4:-5)

RES=UBOUND( A ) ! The result is (/ 10, 5, 0 /).

RES=UBOUND( A(:,:,:) ) ! The result is (/ 10, 10, 0 /) because the argument ! is an array section.

RES=UBOUND( A(4:10,-4:1,:) ) ! The result is (/ 7, 6, 0 /), because for an array section, ! it is the number of elements that is significant.

UNPACK (VECTOR, MASK, FIELD) 1 !5[s+i$/D+N^?O4tN[srHj"F407FLN (*=i/"bC Hg-$) [sK7^9#

z-t?$W*hS0-

VECTOR $UNG<??N 1 !5[sG9#/J/Hb MASK bN .TRUE. MH1tN(lasH, VECTOR bKJ1lPJj^;s#

MASK VECTOR N(lasH,"sQC/5lk~KI3KV+lk+rh j9k@}[sG9#

FIELD ^9/z-tH18AuH"VECTOR H18G<??r}CF$J1 lPJj^;s#=N(lasHO"P~9k MASK (lasH, M .FALSE. r}CF$klgO,:"kL[sK^~5l^9# /i9 Q9Xt

h 12 O H_~_Wm7<8c< 689 kLM kLO MASK H18AuH"VECTOR H18G<??r}D[sKJj^9#

kLN(lasHO[s(lasHgKda~^l^9#D^j"MASK bNP~9k (lasH, .TRUE. G"klgO"kLN(lasHO VECTOR N!N(lasH Gda~^l^9#=lJ0NlgO"FIELD NP~9k(lasHGda~^l^ 9# c ! VECTOR is the array (/ 5, 6, 7, 8 /), ! MASK is | F T T |, FIELD is | -1 -4 -7 | ! | T F F | | -2 -5 -8 | ! | F F T | | -3 -6 -9 |

! Turn the one-dimensional vector into a two-dimensional ! array. The elements of VECTOR are placed into the .TRUE. ! positions in MASK, and the remaining elements are ! made up of negative values from FIELD.

RES = UNPACK( VECTOR, MASK, FIELD ) ! The result is | -1 6 7 | ! | 5 -5 -8 | ! | -3 -6 8 |

! Do the same transformation, but using all zeros for the ! replacement values of FIELD.

RES = UNPACK( VECTOR, MASK, FIELD = 0 ) ! The result is | 0 6 7 | ! | 5 0 0 | ! | 0 0 8 |

VERIFY (STRING, SET, BACK) Xj5l?l"N8zK=lJ$8z9Hjs0bNGiN8zNLVr1L9k3H KhCF"8z9Hjs0bN9YFN8z,l"N8zK^^lF$k3HrN'7 ^9# z-t?$W*hS0-

STRING ?$WO8zGJ1lPJj^;s#

SET ?$WO STRING H18 kind ?U-Qia<?<r}D8zGJ1 lPJj^;s#

BACK (*W7gs) ?$WO@}?$WGJ1lPJj^;s# /i9 (lasH?Xt

690 XL Fortran for AIX: is2<8&jU!ls9 kL?$W*hS0-

GU)kHN0t kLM v 1<9 (i): BACK rXj7J$+"^?O"M .FALSE. r}CF8_7F$F"

SET bKJ$8z,Gc 1 D STRING K^^lF$kH"kLNMO" SET bK J$ STRING N8<N8zLVKJj^9# v 1<9 (ii): BACK rXj7F$FM .TRUE. r}A" SET bKJ$Gc 1 DN8

z, STRING K^^lF$klgO"kLNMO SET bKJ$ STRING N&<N 8zLVKJj^9# v 1<9 (iii): STRING bND9N8z, SET bK"klg"^?O STRING ,<m

N95r}CF$klgO"kLNMO<mKJj^9# c v 1<9 (i): VERIFY ('ABBA', 'A') OM 2 r}A^9# v 1<9 (ii): VERIFY ('ABBA', 'A', BACK = .TRUE.) OM 3 r}A^9# v 1<9 (iii): VERIFY ('ABBA', 'AB') OM 0 r}A^9#

h 12 O H_~_Wm7<8c< 691

692 XL Fortran for AIX: is2<8&jU!ls9 h 2 t XL Fortran GN^kA9lCI&Wm0i_s 0

\aGO"XL Fortran GN^kA9lCI&Wm0i_s0N04JjU!ls9rs !7^9# XL Fortran O"OpenMP Fortran API P<8gs 2.0 8`EMN045] <Hrs!9k@1GJ/"POSIX 9lCI&i$Vij<XN Fortran $s?<U' <9r^` pthreads i$Vij<&b8e<kbs!7F$^9#D-QtrHQ7? Bs3<INBTN)fKD$FO"Vf<6<:&,$IWr2H7F/@5$#

\aKO"J<NO,^^lF$^9# v SMP G#l/F#V v OpenMP BTD-*hSmC/&k<As v Pthreads i$Vij<&b8e<k

J<NtGO"XL Fortran @lN=N>NC'KD$Fb@7F$^9# v XL Fortran @l v XL Fortran @lf<F#jF#< v O<I&'"H XL Fortran

� Copyright IBM Corp. 1990, 2003 693

694 XL Fortran for AIX: is2<8&jU!ls9 h 13 O SMP G#l/F#V

IBM H%

Symmetric Multiprocessing (SMP) G#l/F#VNOKOJ<Na,^^l^9# v XSMP G#l/F#VN5WY v 697 Z<8NXSMP G#l/F#VN\YJb@Y v 750 Z<8NXOpenMP G#l/F#V8aY

SMP G#l/F#VN5W 3NOGb@5lk SMP G#l/F#VrHQ7F"Bs=r)fG-^9#?H( P"PARALLEL DO G#l/F#VO"G#l/F#VN>eK3/k<W,BsG BT5lk3HrXj7^9#9YFN SMP G#l/F#VO"maA0G#l/F #VG9#maA0G#l/F#VN,'*hS=8KD$F\7/O" 507 Z<8N XmaA0G#l/F#VYr2H7F/@5$# v SMP G#l/F#V,3sQ$i<KhCF'15lkh&K9kKO"xlf_r"

xlf_r7"xlf90_r"xlf90_r7"^?O xlf95_r"^?O xlf95_r7 FSP73^sIN$ :l+rHQ7"-qsmp 3sQ$i<&*W7gsrXj7F3<Ir3sQ$k 7^9#\YKD$FO"3NOK"kG#l/F#VNb@r2H7F/@5$# v js/&9lCI&;<U&i$Vij<,3sQ$i<KhCF'15lkh&K

9kKO"xlf_r"xlf_r7"xlf90_r"xlf90_r7" xlf95_r"^?O xlf95_r7 FSP73 ^sIrHQ7F3<Ir3sQ$k7^9# v XL Fortran O"IBM GNraKhk OpenMP EMr5]<H7^9#3<IN\"

-rGgBK9k?aK"D=JBj3liNG#l/F#VrHQ9k3Hr*+ a7^9#3liNG#l/F#VO"OpenMP N trigger_constant" $OMP Hlo KHQ7F/@5$#3N trigger_constant O">NG#l/F#VHOHQ7J$ G/@5$#

XL Fortran O"!Nh&K,`5lkJ<N SMP G#l/F#Vr5]<H7^9#

BsNh=$N

Bs=$NO"XL Fortran G OpenMP Y<9NBsBTNpCrA.7^9# PARALLEL/END PARALLEL G#l/F#VNPO"p\Bs=$NrA.7^9# BTfN9lCI,BsNhK~k?SK"=N9lCIO9lCINA<`rn. 7"=NA<`N^9?<KJj^9#3lG"=NA<`N9lCIKhCF"=N =$NbGBsBT,Tol^9#BsNhKO"J<NG#l/F#V,,WG9#

� Copyright IBM Corp. 1990, 2003 695

| | | | | | | | | | | | | | | | | | | | | | | | |

PARALLEL END PARALLEL

nH&Q=$N

nH&Q=$NO"A<`bN9lCIVN=$NKhCFO^l?3<INBTr, d7^9#nH&Q,Tolkh&K9kKO"=$N,"BsNhN0*(/9Fs HbGO^lF$J1lPJj^;s#nH&Q=$NKD$F\7/O"J<NG# l/F#Vr2H7F/@5$#

DO END DO SECTIONS END SECTIONS WORKSHARE END WORKSHARE

kg5l?BsnH&Q=$N

kg5l?BsnH&Q=$NrHQ9kH"1lnH&Q=$N,9GK^^lF$ kBsNhrXjG-^9#3liNkg=$NO"U#*K"1lnH&Q=$Nr O`Bs=$NrXj9k3HH18G9#kg=$NN$sWjasHKD$F\7 /O"J<NG#l/F#Vr2H7F/@5$#

PARALLEL DO END PARALLEL DO PARALLEL SECTIONS END PARALLEL SECTIONS PARALLEL WORKSHARE END PARALLEL WORKSHARE

1|=$N

J<NG#l/F#VrHQ7F"A<`bN#tN9lCIKhkBsNhNBTr 1|=9k3H,G-^9#

ATOMIC BARRIER CRITICAL END CRITICAL FLUSH ORDERED END ORDERED

=N>N OpenMP G#l/F#V

J<N OpenMP G#l/F#VO"ICN SMP !=rs!7^9#

MASTER END MASTER

IBM H%

696 XL Fortran for AIX: is2<8&jU!ls9

| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

SINGLE END SINGLE THREADPRIVATE

s OpenMP SMP G#l/F#V

J<NG#l/F#VO"ICN SMP !=rs!7^9#

DO SERIAL SCHEDULE THREADLOCAL

SMP G#l/F#VN\YJb@ !NaO"XL Fortran G5]<H5lF$k9YFN SMP G#l/F#Vr"kU! YCHgKj9H7F$^9#G#l/F#V8aKD$FO" 750 Z<8N XOpenMP G#l/F#V8aYr2H7F/@5$#

ATOMIC

ATOMIC G#l/F#VrHQ7F"BsNhbNCjNabj<LVrB4K979 k3H,G-^9# ATOMIC rHQ9klgO"1~Kabj<LVKq-~`9l CIO 1 D@1K7F"18abj<LVXN1~q-~_KhCF88k3HN"k (i<rr1k,W,"j^9#

Lo"&QQt,1~K#tN9lCIKhCF975lF$klgO" CRITICAL =$NbG&QQtr]n7^9#?@7"CjNWiCHU)<`O"Qtr979 k?aK"H_C/&*Zl<7gsr5]<H7F$^9#?H(P"1 DN"H_ C/&"/7gsG"abj<LV+iI_hjrT$?+rW;7F=NLVKq- ~`O<I&'"?ar5]<H7F$kWiCHU)<`b"j^9# ATOMIC G #l/F#VO"D=JlgO"H_C/&*Zl<7gsrHQ9kh&3sQ$i <KX(7^9#3Nh&K7J$H"3sQ$i<O>N!=rHQ7F"H_C/ 97rBT7^9# ATOMIC G#l/F#V,-zJNO" -qsmp 3sQ$i<&*W7gs,Xj5l F$kH-KBil^9#

IBM H%

h 13 O SMP G#l/F#V 697

| | | | | | | |

=8

atomic_statement NU#O!NH*jG9#

update_variable

H_~_?$WN9+i<QtG9#

intrinsic max"min" iand"ior ^?O ieor N$:l+G9#

operator

+"-"*" /".AND.".OR.".EQV." .NEQV. ^?O .XOR. N$:l+G 9# expression

update_variable r2H7J$9+i<0G9# ,' ATOMIC G#l/F#VO">eK3/9F<HasH@1K,Q5l^9#

atomic_statement NfN expression O"+0*KO>A5l^;s#=NW;G%gu V,J$h&K9k,W,"j^9#

ATOMIC G#l/F#VrHQ7n.5l?Wm0i`4NbN update_variable N9 Hl<8&m1<7gsKP9k9YFN2HO"18?$W*hS18?U-Qia <?<r}CF$k,W,"j^9#

Xt intrinsic"i;R operator"*hSdjvFO"H_~_Xt"i;R"*hSd jvFGJ1lPJi:"FjA5l?H_~_Xt"jAQ_i;R^?OjAQ_ djvFG"CFOJj^;s# c c 1: !NcGO"#tN9lCI,+&s?<r977F$^9# ATOMIC O"9 YFN97,+&sH5lkh&K9k?aKHQ5lF$^9#

� ATOMIC �

� atomic_statement �

� update_variable = update_variable operator expression

update_variable = expression operator update_variable update_variable = intrinsic ( update_variable , expression ) update_variable = intrinsic ( expression , update_variable )

�

ATOMIC

698 XL Fortran for AIX: is2<8&jU!ls9

| | |

PROGRAM P

R = 0.0 !$OMP PARALLEL DO SHARED(R)

DO I=1, 10 !$OMP ATOMIC R = R + 1.0 END DO PRINT *,R END PROGRAM P

!Nh&JPOKJj^9# 10.0

c 2: !NcGO"[s Y NIN(lasH,=l>lN+jV7G975lkN+, N+GOJ$NG" ATOMIC G#l/F#V,,\G9#

PROGRAM P

INTEGER, DIMENSION(10) :: Y, INDEX INTEGER B Y = 5 READ(*,*) INDEX, B !$OMP PARALLEL DO SHARED(Y)

DO I = 1, 10 !$OMP ATOMIC Y(INDEX(I)) = MIN(Y(INDEX(I)),B) END DO PRINT *, Y END PROGRAM P

~OG<?: 10 10 8 8 6 6 4 4 2 2 4

!Nh&JPOKJj^9# 5 4 5 4 5 4 5 4 5 4

c 3: !NcO"[sr2H9k?aK ATOMIC ?arHQ9k3HOG-J$NG 5zG9#

PROGRAM P REAL ARRAY(10)

ARRAY = 0.0 !$OMP PARALLEL DO SHARED(ARRAY) DO I = 1, 10 !$OMP ATOMIC ARRAY = ARRAY + 1.0 END DO PRINT *, ARRAY END PROGRAM P

c 4: !NcO5zG9# expression O update_variable r2H7FOJj^;s#

ATOMIC

h 13 O SMP G#l/F#V 699

| | | | | | | | | | | | |

PROGRAM P

R = 0.0 !$OMP PARALLEL DO SHARED(R) DO I = 1, 10 !$OMP ATOMIC R = R + R END DO PRINT *, R END PROGRAM P

X"ps v 701 Z<8NXCRITICAL / END CRITICALY v 715 Z<8NXPARALLEL / END PARALLELY v Vf<6<:&,$IWNX-qsmp *W7gsY

BARRIER

BARRIER G#l/F#VKhCF"A<`bN9YFN9lCIr1|=9k3H, G-^9#9lCI, BARRIER G#l/F#Vr!P9kH"A<`bN>N9YF N9lCI,18@K#9k^GTA^9# BARRIER G#l/F#V,-zJNO" -qsmp 3sQ$i<&*W7gs,Xj5 lF$kH-KBil^9# =8

,' BARRIER G#l/F#VO"Gba$H3mK"k0*KPKJCF$k PARALLEL G#l/F#V,"lP"=lrP$sI7^9#

BARRIER G#l/F#VO"CRITICAL"DO (nH&Q)"MASTER"PARALLEL DO"PARALLEL SECTIONS"SECTIONS"SINGLE"*hS WORKSHARE G#l /F#VN0*(/9FsHbKXj9k3HOG-^;s#

9lCIN 1 D, BARRIER G#l/F#Vr!P9kH"A<`bN9YFN9l CI,3NG#l/F#Vr!P7J1lPJj^;s#

9YFN BARRIER G#l/F#VHnH&Q=$NO"A<`bN9YFN9lCI KhCF18gxG!P5lJ1lPJj^;s#

A<`bN9lCIr1|=9k3HKC(F"BARRIER G#l/F#VO FLUSH G#l/F#VrE[Xj7^9#

� BARRIER �

ATOMIC

700 XL Fortran for AIX: is2<8&jU!ls9

| | |

| | | | | | | | | |

| | c c 1: PARALLEL G#l/F#VKP$sI5lk BARRIER G#l/F#VNcG 9#m: �c� rW;9k?aK"VaW*hS VbW,04KdjvFilF$k3Hr N'9k,W,"k?a"9lCIOTD,W,"j^9#

SUBROUTINE SUB1 INTEGER A(1000), B(1000), C(1000) !$OMP PARALLEL !$OMP DO

DO I = 1, 1000

A(I) = SIN(I*2.5) END DO !$OMP END DO NOWAIT !$OMP DO

DO J = 1, 10000

B(J) = X + COS(J*5.5) END DO !$OMP END DO NOWAIT ... !$OMP BARRIER

C = A + B !$OMP END PARALLEL END c 2: CRITICAL ;/7gsbGVcCFHQ5lF$k BARRIER G#l/F#V Nc# CRITICAL ;/7gsK~k3H,G-kNO"lYK 1 DN9lCIN_G "k?a"GCImC/KJk3H,"j^9# !$OMP PARALLEL DEFAULT(SHARED)

!$OMP CRITICAL

DO I = 1, 10

X= X + 1 !$OMP BARRIER

Y= Y + I*I END DO !$OMP END CRITICAL !$OMP END PARALLEL

X"ps v 708 Z<8NXFLUSHY v Vf<6<:&,$IWNX-qsmp *W7gsY v 715 Z<8NXPARALLEL / END PARALLELY

CRITICAL / END CRITICAL

CRITICAL =$NGO"lYKGg 1 DN9lCIKhCFBT5lk3<INH) 7?VmC/rjAG-^9# CRITICAL =$KO"CRITICAL G#l/F#Vr~ l"=NeK3<INVmC/r31F"GeO END CRITICAL G#l/F#VG* ;7^9#

BARRIER

h 13 O SMP G#l/F#V 701

CRITICAL *hS END CRITICAL G#l/F#V,-zJNO" -qsmp 3sQ$i <&*W7gs,Xj5lF$kH-KBil^9# =8

lock_name

3<INFo CRITICAL =$NrhL9k?aN>0G9#

block lYKGg 1 DN9lCIKhCFBT5lk3<INVmC/r=7^9# ,' $UXjN lock_name O"0m<PkK,Q5lk>0G9#18BTD=Wm0i` bN>N0m<Pk&(sF#F#<r1L9k?aK"lock_name rHQ9k3HO G-^;s#

lock_name , CRITICAL G#l/F#VKXj5lF$klg"18 lock_name rP ~9k END CRITICAL G#l/F#VKXj7J1lPJj^;s#

18 lock_name ,#tN CRITICAL =$NKXj5lF$klg"lYK 1 DN9l CI@1, CRITICAL =$NN$:l+ 1 DrBT9k3HKJj^9##tN CRITICAL =$NK[Jk lock_names ,"klg"3liN=$NOBs7FBTG -^9#

@(*J lock_name NJ$ CRITICAL =$NO"9YF18mC/KhCF]n5l ^9#D^j"3liN CRITICAL =$NKO"3sQ$i<KhCF18 lock_name ,djvFilk?a"lYK 1 DN9lCI@1,5>N CRITICAL =$NK~k 3HKJj^9#

lock_name O"/i9 1 Nm<+k&(sF#F#<H18>0r&Q7FOJj^; s# CRITICAL =$NK,t7?j"CRITICAL =$N+i,t7?j9k3HOG-^; s# CRITICAL =$NO"Wm0i`bNI3KGbV1^9#

� CRITICAL ( lock_name ) �

� block �

� ENDCRITICAL ( lock_name ) �

CRITICAL / END CRITICAL

702 XL Fortran for AIX: is2<8&jU!ls9

CRITICAL =$Nr CRITICAL =$NbKM9H5;k3HOD=G9,"GCIm C/uV,/89k2l,"j^9# -qsmp=rec_locks 3sQ$i<&*W7gsr Xj9kH"GCImC/rr1k3H,G-^9#\YKD$FO"Vf<6<:& ,$IWr2H7F/@5$#

CRITICAL *hS END CRITICAL G#l/F#VO" FLUSH G#l/F#VrE [Xj7^9# c c 1: 3NcGO"CRITICAL =$N," PARALLEL DO G#l/F#VKhCF^ </5l? DO k<WbKV+lF$k3HKmU7F/@5$#

EXPR=0 !OMP$ PARALLEL DO PRIVATE (I)

DO I = 1, 100 !OMP$ CRITICAL EXPR = EXPR + A(I) * I !OMP$ END CRITICAL

END DO

c 2: 3NcGO"CRITICAL =$NK lock_name rXj7F$^9# !SMP$ PARALLEL DO PRIVATE(T)

DO I = 1, 100

T = B(I) * B(I-1) !SMP$ CRITICAL (LOCK) SUM = SUM + T !SMP$ END CRITICAL (LOCK)

END DO

X"ps v 708 Z<8NXFLUSHY v 161 Z<8NXm<+k&(sF#F#<Y v 715 Z<8NXPARALLEL / END PARALLELY v Vf<6<:&,$IWNX-qsmp *W7gsY

DO / END DO

DO (nH&Q) =$NKhCF"=lr!P9kA<`NasP<VG"k<WNBT r,d9k3H,G-^9# END DO G#l/F#VKhCF"DO (nH&Q) G# l/F#VGXj7? DO k<WN*ojr(93H,G-^9# DO (nH&Q) *hS END DO G#l/F#V,-zJNO"-qsmp 3sQ$i <&*W7gs,Xj5lF$kH-KBil^9#

CRITICAL / END CRITICAL

h 13 O SMP G#l/F#V 703

| | | | | | |

=8

do_clause NU#O!NH*jG9#

firstprivate_clause

757 Z<8NXFIRSTPRIVATEYr2H7F/@5$#

lastprivate_clause

758 Z<8NXLASTPRIVATEYr2H7F/@5$#

ordered_clause

761 Z<8NXORDEREDYr2H7F/@5$#

private_clause

762 Z<8NXPRIVATEYr2H7F/@5$#

reduction_clause

764 Z<8NXREDUCTIONYr2H7F/@5$#

schedule_clause

767 Z<8NXSCHEDULEYr2H7F/@5$# ,' DO (nH&Q) G#l/F#VK3/GiNsmaT (>NG#l/F#VO^^J$) O"DO k<WGJ1lPJj^;s#3NTO"5BN DO ^?O DO WHILE k <WK9k3HOG-^;s# DO (nH&Q) G#l/F#VO"G#l/F#VN >eK"k DO k<WKN_,Q5l"M9H5l? DO k<WKO,Q5l^; s#

� � DO do_clause , �

� do_loop � � ENDDO

NOWAIT �

� firstprivate_clause

lastprivate_clause ordered_clause private_clause reduction_clause schedule_clause

�

DO / END DO

704 XL Fortran for AIX: is2<8&jU!ls9

END DO G#l/F#VO$UXjG9# END DO G#l/F#VrHQ9kl g"DO k<WN>eKXj7J1lPJj^;s#

1 DN DO =$NK"#tN DO 9F<HasH,~CF$Fb+^$^;s# DO 9F<HasH,18 DO *;9F<HasHr&Q7F*j" END DO G#l/ F#V,=$NK3$F$klgO"nH&Q DO G#l/F#VO"=$NNG0t N DO 9F<HasHK@1XjG-^9#

END DO G#l/F#VK NOWAIT rXj9kH"a$~|Kk<WN?|r0; 5;k9lCIO"k<WK3/X(hjb0KBT5l^9#9lCIO"18A< `N>N9lCI, DO k<Wr0;9kNrTA^;s# END DO G#l/F# VK NOWAIT rXj7J$H"F9lCIO"DO k<WNGeK"k1lNA<` bN>N9lCIr9YFTA^9#

NOWAIT 8arXj7J$lgO" END DO G#l/F#VKhCF FLUSH G# l/F#V,E[Xj5l^9#

9lCIN 1 D, DO (nH&Q) G#l/F#Vr!P9kH"A<`bN9YFN 9lCI,3NG#l/F#Vr!P7J1lPJj^;s# DO k<WNk<W-& H9FCWMO"A<`bN=l>lN9lCIKD$F18GJ1lPJj^;s# !P5lk9YFNnH&Q=$NH BARRIER G#l/F#VO"A<`bN9YF N9lCIKhCF18gxG!P5lJ1lPJj^;s#

DO (nH&Q) G#l/F#VO"CRITICAL ^?O MASTER =$NN0*(/9F sHbKXj9k3HOG-^;s#5iK"PARALLEL =$NN0*(/9FsH bK"kNGJ$Bj" PARALLEL SECTIONS =$N"nH&Q=$N"^?O PARALLEL DO k<WN0*(/9FsHbNK~lk3HOG-^;s#

DO (nH&Q) G#l/F#VNeK"LN DO (nH&Q) G#l/F#Vr31F Xj9k3HOG-^;s#CjN DO k<WKXjG-k DO (nH&Q) G#l/ F#VO 1 D@1G9#

DO (nH&Q) G#l/F#VO"CjN DO k<WN INDEPENDENT ^?O DO SERIAL G#l/F#VKXj9k3HOG-^;s# c c 1: PARALLEL =$NbN"H)7F$k$/D+N DO k<WNc# END DO G#l/F#VK NOWAIT ,Xj5lF$k?a"GiNnH1| DO k<WNe K"1|OBT5l^;s# !$OMP PARALLEL !$OMP DO

DO I = 2, N

B(I)= (A(I) + A(I-1)) / 2.0 END DO !$OMP END DO NOWAIT

DO / END DO

h 13 O SMP G#l/F#V 705

!$OMP DO

DO J = 2, N

C(J) = SQRT(REAL(J*J)) END DO !$OMP END DO

C(5) = C(5) + 10 !$OMP END PARALLEL END c 2: SHARED"*hS SCHEDULE 8aNc# !$OMP PARALLEL SHARED(A) !$OMP DO SCHEDULE(STATIC,10)

DO I = 1, 1000

A(I) = 1 * 4 END DO !$OMP END DO !$OMP END PARALLEL

c 3: Gba$"PKJCF$k PARALLEL G#l/F#VKP$sI9k" MASTER *hS DO (nH&Q) G#l/F#VN>}Nc# !$OMP PARALLEL DEFAULT(PRIVATE)

Y = 100 !$OMP MASTER

PRINT *, Y !$OMP END MASTER !$OMP DO

DO I = 1, 10

X(I) = I X(I) = X(I) + Y END DO !$OMP END PARALLEL END c 4: DO (nH&Q) G#l/F#VN FIRSTPRIVATE *hS LASTPRIVATE 8a N>}Nc#

X = 100

!$OMP PARALLEL PRIVATE(I), SHARED(X,Y) !$OMP DO FIRSTPRIVATE(X), LASTPRIVATE(X)

DO I = 1, 80

Y(I) = X + I X = I END DO !$OMP END PARALLEL END c 6: &L DO *;9F<HasHN"kM9H5l? DO 9F<HasHK,Q5 l?-zJnH&Q DO G#l/F#VNc !$OMP DO ! A work-sharing DO directive can ONLY ! precede the outermost DO statement.

DO 100 I= 1,10

DO / END DO

706 XL Fortran for AIX: is2<8&jU!ls9

! !$OMP DO **Error** ! Placing the OMP DO directive here is ! invalid

DO 100 J= 1,10

! ...

100 CONTINUE !$OMP END DO

X"ps v 335 Z<8NXDOY v XDO SERIALY v 708 Z<8NXFLUSHY v 519 Z<8NXINDEPENDENTY v 369 Z<8NXk<WNBs=Y v 712 Z<8NXORDERED / END ORDEREDY v 715 Z<8NXPARALLEL / END PARALLELY v 718 Z<8NXPARALLEL DO / END PARALLEL DOY v 722 Z<8NXPARALLEL SECTIONS / END PARALLEL SECTIONSY v 726 Z<8NXSCHEDULEY v Vf<6<:&,$IWNX-qdirectiveY v Vf<6<:&,$IWNX-qsmp *W7gsY

DO SERIAL

DO SERIAL G#l/F#VO"G#l/F#VN>eK3/ DO k<WrBsh} 7J$h&K3sQ$i<KX(7^9#3NG#l/F#VO"CjN DO k<WN +0Bs=rVmC/9kH-KXxG9# DO SERIAL G#l/F#V,-zJN O" -qsmp 3sQ$i<&*W7gs,Xj5lF$kH-KBil^9# =8

,' DO SERIAL G#l/F#VK3/GiNsmaT (>NG#l/F#VO^^J$) O" DO k<WGJ1lPJj^;s# DO SERIAL G#l/F#VO"G#l/F #VN>eK"k DO k<WKN_,Q5l"k<WbGM9H5lF$kk<WKO ,Q5l^;s#

� DOSERIAL �

DO / END DO

h 13 O SMP G#l/F#V 707

CjN DO k<WKXjG-k DO SERIAL G#l/F#VO 1 D@1G9# DO SERIAL G#l/F#VO"DO ^?O PARALLEL DO G#l/F#VHHbK1l N DO k<WKXj9k3HOG-^;s#

DO H SERIAL NVN[o$H&9Z<9O*W7gsG9#

3NG#l/F#VHHbK OpenMP Hj,<jtrHQ7J$G/@5$# c c 1: btk<W (J k<W) ,Bsh}5lJ$"M9H5l? DO k<WNcG 9# !$OMP PARALLEL DO PRIVATE(S,I), SHARED(A)

DO I=1, 500 S=0 !SMP$ DOSERIAL DO J=1, 500

S=S+1 ENDDO A(I)=S+I ENDDO

c 2: M9H5l?k<WK,Q5lF$k DOSERIAL G#l/F#VNcG9#3 Nlg"+0Bs=,HQD=KJCF$lP"I ^?O K k<W,Bs=5lk3H ,"j^9#

DO I=1, 100 !SMP$ DOSERIAL

DO J=1, 100

DO K=1, 100

ARR(I,J,K)=I+J+K ENDDO ENDDO ENDDO

X"ps v 703 Z<8NXDO / END DOY v 335 Z<8NXDOY v 369 Z<8NXk<WNBs=Y v 718 Z<8NXPARALLEL DO / END PARALLEL DOY v Vf<6<:&,$IWNX-qdirectiveY v Vf<6<:&,$IWNX-qsmp *W7gsY

FLUSH

FLUSH G#l/F#VrHQ9kH"=l>lN9lCIO>N9lCIKhCF8 .5l?G<?K"/;9G-kh&KJj^9#3NG#l/F#VO"Wm0i` ,G,=5lkH"3sQ$i<OWm;C5<&l89?<KMr]}9k3H,"

DO SERIAL

708 XL Fortran for AIX: is2<8&jU!ls9

| | | | | | | | | | | kNG,\G9# FLUSH G#l/F#VrHQ9kH"=l>lN9lCI&Se< ,lW7F$kH$&3Hrabj<,$a<8G-kh&K7^9# FLUSH G#l/F#V,-zJNO" -qsmp 3sQ$i<&*W7gs,Xj5l F$kH-KBil^9#

VOLATILE 0-NeojK FLUSH G#l/F#VrHQ9k3HKhCF"Wm0 i`NQU)<^s9r~e5;k3H,G-^9# VOLATILE 0-8arHQ9k H"97,Tol?eHHQ5lk0OoKQt,UiC7e5l^9," FLUSH r HQ9kH"QtNabj<XNq-~_Habj<+iNI_~_O"Xj7?~@ 1Tol^9# =8

,' 3NG#l/F#VO"3<IbNI3KGbXj9k3H,G-^9#?@7"Bs NhN0*(/9FsHN0&GXj9kH5zG9#

variable_name_list rXj9kH"abj<XNq-~_Habj<+iNI_hjNP ]HJkNO"=Nj9HNfNQt@1KJj^9 (QtNq-~_^?OI_hj O^@TolF$J$bNH[j5l^9)# variable_name_list NfN9YFNQt O"=T-zOOKJ1lPJi:"9lCIDkGJ1lPJj^;s# 9lCID kQtO"!N$:l+KJj^9# v 0m<PkDkQt (&LVmC/*hSb8e<k&G<?) v SAVE 0-N"km<+kQt*hS[9HKX"7?Qt v 5VWm0i`bNBsNhNfN SHARED 8aGXj5lk SAVE 0-NJ$

m<+kQt v SAVE 0-NJ$"Il9,djvFil?m<+kQt v 9YFN]$s?<N2Hr| v >z-t

variable_name_list rXj7J$H"9YFN9lCIDkQt,abj<XNq-~_ HI_hjNP]HJj^9#

� FLUSH ( variable_name_list ) �

FLUSH

h 13 O SMP G#l/F#V 709

9lCI, FLUSH G#l/F#Vr!P9kH"9lCIO"FAru1?QtKC (il?$5rabj<Kq-~_^9#9lCIO"QtNm<+k&3T<,"l P (?H(P"l89?<NfKQtN3T<,"klgJI)"abj<+iQtNG 7N3T<rI_hk3Hb7^9#

FLUSH G#l/F#VrHQ9k3HO"A<`bN9YFN9lCIKHCF,\ G"ko1GO"j^;s#?@7"9YFN9lCIDklCIQt,=_NbNG "k3Hr]Z9k?aK"9lCIDkQtr$59k9lCIO9YF" FLUSH G#l/F#VrHQ7F"abj<bNQtNMr979k,W,"j^9# FLUSH ^?O FLUSH rE[Xj9kG#l/F#VN 1 DrHQ7J$lgO" QtNMOG7NMGJ$3H,"j^9#

FLUSH O"H_C/GOJ$3HKmU7F/@5$#"kG#l/F#VrHQ7 F"&QmC/QtKhCF)f5lF$k&QQtr FLUSH 7?eG"LNG#l /F#VrHQ7F"mC/Qtr FLUSH 9k,W,"j^9#3lKhCF"mC /QtN0K&QQt,NBKq-~^lkh&KJj^9#

FLUSH G#l/F#V,,Q5lkG#l/F#VK NOWAIT 8arXj7J$B j"!NG#l/F#VO FLUSH G#l/F#VrE[Xj7^9# v BARRIER v CRITICAL/END CRITICAL v DO/END DO v END SECTIONS v END SINGLE v PARALLEL/END PARALLEL v PARALLEL DO/END PARALLEL DO v PARALLEL SECTIONS/END PARALLEL SECTIONS v PARALLEL WORKSHARE/END PARALLEL WORKSHARE v ORDERED/END ORDERED c c 1: !NcGO"2 DN9lCIO"Bs*KW;rBT7"W;,0;9kH-K 1|=5l^9#

PROGRAM P INTEGER INSYNC(0:1), IAM

!$OMP PARALLEL DEFAULT(PRIVATE) SHARED(INSYNC)

IAM = OMP_GET_THREAD_NUM() INSYNC(IAM) = 0 !$OMP BARRIER

CALL WORK !$OMP FLUSH(INSYNC)

INSYNC(IAM) = 1 ! Each thread sets a flag

FLUSH

710 XL Fortran for AIX: is2<8&jU!ls9

! once it has !$OMP FLUSH(INSYNC) ! completed its work.

DO WHILE (INSYNC(1-IAM) .eq. 0) ! One thread waits for ! another to complete !$OMP FLUSH(INSYNC) ! its work.

END DO

!$OMP END PARALLEL

END PROGRAM P

SUBROUTINE WORK ! Each thread does indep- ! endent calculations.

! ... !$OMP FLUSH ! flush work variables ! before INSYNC ! is flushed.

END SUBROUTINE WORK

c 2: !NcO"9lCIDkGOJ$QtK FLUSH rXj7h&H7F$kNG5 zG9#

FUNCTION F() INTEGER, AUTOMATIC :: i !$OMP FLUSH(I)

END FUNCTION F

MASTER / END MASTER

MASTER =$NKhCF"A<`N^9?<&9lCI@1GBTG-k"3<IN VmC/rjA9k3H,G-^9# MASTER G#l/F#VGO^j"=lK3< INVmC/,3-"GeO END MASTER G#l/F#VG*;7^9# MASTER *hS END MASTER G#l/F#V,-zJNO"-qsmp 3sQ$i <&*W7gs,Xj5lF$kH-KBil^9# =8

block A<`N^9?<&9lCIKhCFBT5lk3<INVmC/r=7F$ ^9#

� MASTER �

� block �

� ENDMASTER �

FLUSH

h 13 O SMP G#l/F#V 711

,' MASTER =$NK,t7?j"MASTER =$N+i,t7?j9k3HOG-^; s# MASTER G#l/F#VO"Gba$H3mK"k0*KPKJCF$k PARALLEL G#l/F#V,"lP"=lrP$sI7^9#

MASTER G#l/F#VO"nH&Q=$NN0*(/9FsHb"^?O PARALLEL DO" PARALLEL SECTIONS"*hS PARALLEL WORKSHARE G# l/F#VN0*(/9FsHbKXj9k3HOG-^;s#

MASTER =$NK~k~"^?O=3+iPkH-K"E[NPj"O8_7^; s# c c 1: PARALLEL G#l/F#VKP$sI5lF$k MASTER G#l/F#VN cG9# !$OMP PARALLEL DEFAULT(SHARED) !$OMP MASTER

Y = 10.0 X = 0.0 DO I = 1, 4

X = X + COS(Y) + I END DO !$OMP END MASTER !$OMP BARRIER !$OMP DO PRIVATE(J)

DO J = 1, 10000

A(J) = X + SIN(J*2.5) END DO !$OMP END DO !$OMP END PARALLEL END X"ps v 369 Z<8NXk<WNBs=Y v Vf<6<:&,$IWNX-qdirectiveY v Vf<6<:&,$IWNX-qsmp *W7gsY v 718 Z<8NXPARALLEL DO / END PARALLEL DOY v 722 Z<8NXPARALLEL SECTIONS / END PARALLEL SECTIONSY

ORDERED / END ORDERED

ORDERED / END ORDERED G#l/F#V8arHQ9kH"Bsk<WbN3< INVmC/N+jV7,"k<W,"37FBT5lklgKk<W,BT9kgx GBT5lkh&KJj^9#=$NN0&N3<IrBs*KBT7?^^" ORDERED =$NNb&K"k3<Ir=,D=JgxGBT9kh&/)9k3H, G-^9#

MASTER / END MASTER

712 XL Fortran for AIX: is2<8&jU!ls9

ORDERED *hS END ORDERED G#l/F#V,-zJNO" -qsmp 3sQ$ i<&*W7gs,Xj5lF$kH-KBil^9# =8

block "37FBT5lk3<INVmC/r=7F$^9# ,' ORDERED G#l/F#VO" DO ^?O PARALLEL DO G#l/F#VN0*( /9FsHNf@1GHQ9k3H,G-^9# ORDERED =$NK,t7?j" ORDERED =$N+i,t7?j9k3HOG-^;s#

ORDERED G#l/F#VO"Gba$H3mK"k0*KPKJCF$k DO G# l/F#V^?O PARALLEL DO G#l/F#VKP$sI7^9# ORDERED 8 aO"ORDERED =$NNP$sIhHJk DO G#l/F#V^?O PARALLEL DO G#l/F#VGXj9k,W,"j^9#

LN DO G#l/F#VKP$sI9k ORDERED =$NO"_$KH)7F$^ 9# ORDERED =$NrlYKBTG-k9lCIO 1 D@1G9#9lCIO"k<W ,+jV5lkgxG ORDERED =$NK~j^9#9lCI, ORDERED =$N K~kNO"=l^GN9YFN+jV7G=$N,BT5lF$?lg+"#e=$ N, 1 YbBT5lJ$lgG9#

ORDERED =$NN"kBsk<WN=l>lN+jV7G" ORDERED =$NrB TG-kNO 1 Y@1G9#Bsk<WN=l>lN+jV7GBTG-k ORDERED =$O 1 D@1G9# ORDERED =$Nr CRITICAL =$NN0*( /9FsHbGHQ9k3HOG-^;s# c c 1: 3NcGO"ORDERED Bsk<WO+&sH@&s5lF$^9#

PROGRAM P !$OMP PARALLEL DO ORDERED

DO I = 3, 1, -1 !$OMP ORDERED

� ORDERED �

� block �

� ENDORDERED �

ORDERED / END ORDERED

h 13 O SMP G#l/F#V 713

PRINT *,I !$OMP END ORDERED

END DO END PROGRAM P

3NWm0i`N=|POO"!NH*jG9# 3 2 1 c 2: 3NcO"Bsk<WK ORDERED =$N, 2 D"kWm0i`r(7F$^ 9#=l>lN+jV7GBTG-k;/7gsO 1 D@1G9#

PROGRAM P !$OMP PARALLEL DO ORDERED

DO I = 1, 3

IF (MOD(I,2) == 0) THEN !$OMP ORDERED PRINT *, I*10 !$OMP END ORDERED

ELSE !$OMP ORDERED PRINT *, I !$OMP END ORDERED

END IF END DO END PROGRAM P

3NWm0i`N=|POO"!NH*jG9# 1 20 3 c 3: 3NcGO"Wm0i`O"[sN7-$Mhjg-$9YFN(lasHNg WtrW;7^9#kL,oK=,D=KJkh& ORDERED ,HQ5lF$^9# MN^~O"Wm0i`,BT5lk?SK18gxGTolkNG"kLOoK18 KJj^9#

PROGRAM P

REAL :: A(1000) REAL :: THRESHOLD = 999.9 REAL :: SUM = 0.0

!$OMP PARALLEL DO ORDERED

DO I = 1, 1000

IF (A(I) > THRESHOLD) THEN !$OMP ORDERED SUM = SUM + A(I) !$OMP END ORDERED END IF END DO END PROGRAM P

ORDERED / END ORDERED

714 XL Fortran for AIX: is2<8&jU!ls9 m: ORDERED 8arHQ7F$kN~K\HkMC/uVKJiJ$h&K9k?a

K"Acs/&5$:N.5$ DYNAMIC 918e<js0^?O STATIC 91 8e<js0rHQ7F_k3H,G-^9#\YKD$FO" 726 Z<8N XSCHEDULEYr2H7F/@5$#

X"ps v 369 Z<8NXk<WNBs=Y v Vf<6<:&,$IWNX-qsmp *W7gsY v 718 Z<8NXPARALLEL DO / END PARALLEL DOY v 703 Z<8NXDO / END DOY v 701 Z<8NXCRITICAL / END CRITICALY v 726 Z<8NXSCHEDULEY

PARALLEL / END PARALLEL

PARALLEL =$NKhCF"9lCINA<`KhCF1~KBTD=J3<INV mC/rjA9k3H,G-^9# PARALLEL =$NGO"PARALLEL G#l/F #VrHQ7"=lK 1 D^?O#tN3<I&VmC/,3-"GeK END PARALLEL G#l/F#VG*;7^9# PARALLEL *hS END PARALLEL G#l/F#V,-zJNO -qsmp 3sQ$ i<&*W7gs,Xj5lF$k~KBil^9# =8

� � PARALLEL parallel_clause , �

� block �

� ENDPARALLEL �

ORDERED / END ORDERED

h 13 O SMP G#l/F#V 715 parallel_clause NU#O!NH*jG9#

copyin_clause

752 Z<8NXCOPYINYr2H7F/@5$#

default_clause

754 Z<8NXDEFAULTYr2H7F/@5$#

if_clause

756 Z<8NXIFYr2H7F/@5$#

firstprivate_clause

757 Z<8NXFIRSTPRIVATEYr2H7F/@5$#

num_threads_clause

760 Z<8NXNUM_THREADSYr2H7F/@5$#

private_clause

762 Z<8NXPRIVATEYr2H7F/@5$#

reduction_clause

764 Z<8NXREDUCTIONYr2H7F/@5$#

shared_clause

769 Z<8NXSHAREDYr2H7F/@5$# ,' PARALLEL =$NK,t7?j"PARALLEL =$N+i,t7?j9k3HOG- ^;s#

IF *hS DEFAULT 8aO"PARALLEL G#l/F#VK 1 Y@1H_~a^9#

PKJCF$k PARALLEL =$NN REDUCTION 8aK~CF$kQtO"PKJ CF$k PARALLEL =$NbN FIRSTPRIVATE"LASTPRIVATE"^?O PRIVATE 8aK~lk3HOG-^;s#5iK"btN PARALLEL =$NK"k DEFAULT 8arHQ7F PRIVATE K9k3HbG-^;s#

BsNhG~PO`nrBT9k~KOmU,,WG9##tN9lCI,18uVG Fortran I/O 9F<HasHrBT9klgO"9lCI,1|=5lkh&K7J1l PJj^;s#=Nh&K7J$H"0nO$jAKJj^9#^?"XL Fortran $s

� copyin_clause

default_clause firstprivate_clause IF ( scalar_logical_expr ) num_threads_clause private_clause reduction_clause shared_clause

�

PARALLEL / END PARALLEL

716 XL Fortran for AIX: is2<8&jU!ls9

WjasHGO"=l>lN9lCIOS>*K I/O uVK"/;97^9," OpenMP EMGOS>*"/;9O,WJ$3HKbmU7F/@5$#

BsNhKP$sI9kG#l/F#VO"=NBsNhK (?H(=l,`!=5l F$Fb) P$sI7^9#

END PARALLEL G#l/F#VO" FLUSH G#l/F#VrE[Xj7^9# c c 1: PARALLEL =$NrO`"PRIVATE 8aN"kbt PARALLEL G#l/F #VNcG9#m: SHARED 8aO"bt PARALLEL =$NK8_7^9# !$OMP PARALLEL PRIVATE(X) !$OMP DO DO I = 1, 10

X(I) = I !$OMP PARALLEL SHARED (X,Y) !$OMP DO

DO K = 1, 10

Y(K,I)= K * X(I) END DO !$OMP END DO !$OMP END PARALLEL

END DO !$OMP END DO !$OMP END PARALLEL

c 2: PRIVATE"*hS SHARED 8aN>}KOQtr~lk3HOG-J$3Hr (9cG9# !$OMP PARALLEL PRIVATE(A), SHARED(A) !$OMP DO

DO I = 1, 1000

A(I) = I * I END DO !$OMP END DO !$OMP END PARALLEL

c 3: 3NcO"COPYIN 8aNHQ!r(7F$^9# PARALLEL G#l/F#V KhCFn.5l?=l>lN9lCIKO"H+N&LVmC/ BLOCK N3T<, "j^9# COPYIN 8arHQ9kH"FCTR Ni|MO" DO k<WN+jV7r BT9k9lCINfK3T<5lkh&KJj^9#

PROGRAM TT COMMON /BLOCK/ FCTR INTEGER :: I, FCTR !$OMP THREADPRIVATE(/BLOCK/)

INTEGER :: A(100)

FCTR = -1 A = 0

PARALLEL / END PARALLEL

h 13 O SMP G#l/F#V 717

!$OMP PARALLEL COPYIN(FCTR) !$OMP DO

DO I=1, 100

FCTR = FCTR + I CALL SUB(A(I), I) ENDDO !$OMP END PARALLEL

PRINT *, A END PROGRAM

SUBROUTINE SUB(AA, J) INTEGER :: FCTR, AA, J COMMON /BLOCK/ FCTR !$OMP THREADPRIVATE(/BLOCK/) ! EACH THREAD GETS ITS OWN COPY ! OF BLOCK.

AA = FCTR FCTR = FCTR - J END SUBROUTINE SUB

=|POO"!NH*jG9# 0 1 2 3 ... 96 97 98 99

X"ps v 708 Z<8NXFLUSHY v XPARALLEL DO / END PARALLEL DOY v 519 Z<8NXINDEPENDENTY v 741 Z<8NXTHREADPRIVATEY v 703 Z<8NXDO / END DOY v Vf<6<:&,$IWNX-qdirectiveY v Vf<6<:&,$IWNX-qsmp *W7gsY

PARALLEL DO / END PARALLEL DO

PARALLEL DO G#l/F#VGO"INk<Wr3sQ$i<KhCFBsh}9 k+rXjG-^9#3lO"U#eO!NbNH18G9# !$OMP PARALLEL !$OMP DO ... !$OMP ENDDO !$OMP END PARALLEL

5iK"k<WrBsh}9k?aKXxJ}!G9# END PARALLEL DO G#l /F#VKhCF"PARALLEL DO G#l/F#VKhCFXj5l? DO k<WN *ojr(93H,G-^9# PARALLEL DO *hS END PARALLEL DO G#l/F#V,-zJNO -qsmp 3sQ$i<&*W7gs,Xj5lF$k~KBil^9#

PARALLEL / END PARALLEL

718 XL Fortran for AIX: is2<8&jU!ls9

=8

parallel_do_clause NU#O!NH*jG9#

copyin_clause

752 Z<8NXCOPYINYr2H7F/@5$#

default_clause

754 Z<8NXDEFAULTYr2H7F/@5$#

if_clause

756 Z<8NXIFYr2H7F/@5$#

firstprivate_clause

757 Z<8NXFIRSTPRIVATEYr2H7F/@5$#

lastprivate_clause

758 Z<8NXLASTPRIVATEYr2H7F/@5$#

num_threads_clause

760 Z<8NXNUM_THREADSYr2H7F/@5$#

ordered_clause

761 Z<8NXORDEREDYr2H7F/@5$#

� � PARALLELDO parallel_do_clause , �

� parallel_do_loop � � ENDPARALLELDO �

� copyin_clause

default_clause firstprivate_clause IF ( scalar_logical_expr ) lastprivate_clause num_threads_clause ordered_clause private_clause reduction_clause SCHEDULE( sched_type ) ,n shared_clause

�

PARALLEL DO / END PARALLEL DO

h 13 O SMP G#l/F#V 719 private_clause

762 Z<8NXPRIVATEYr2H7F/@5$#

reduction_clause

764 Z<8NXREDUCTIONYr2H7F/@5$#

schedule_clause

767 Z<8NXSCHEDULEYr2H7F/@5$#

shared_clause

769 Z<8NXSHAREDYr2H7F/@5$# ,' PARALLEL DO G#l/F#VK3/GiNsmaTO"DO k<WGJ1lPJj ^;s#3NTO"5BN DO ^?O DO WHILE k<WK9k3HOG-^;s# PARALLEL DO G#l/F#VO"G#l/F#VN>eK"k DO k<WKN_, Q5l"M9H5l? DO k<WKO,Q5l^;s#

DO k<Wr PARALLEL DO G#l/F#VKhCFXj9klg"END PARALLEL DO G#l/F#VO$UXjKJj^9# END PARALLEL DO G# l/F#VrHQ9klg"DO k<WN>eKXj7J1lPJj^;s#

1 DN DO =$NK"#tN DO 9F<HasH,~CF$Fb+^$^;s# DO 9F<HasH,18 DO *;9F<HasHr&Q7F*j" END PARALLEL DO G#l/F#V,=$NK3$F$klgO" PARALLEL DO G#l/F#V O"=$NNG0tN DO 9F<HasHK@1XjG-^9#

PARALLEL DO G#l/F#VNeK" DO (nH&Q) ^?O DO SERIAL G#l /F#Vr31k3HOG-^;s# 1 DN DO k<WKXjG-k PARALLEL DO G#l/F#VO 1 D@1G9#

!P5lk9YFNnH&Q=$NH BARRIER G#l/F#VO"A<`bN9YF N9lCIKhCF18gxG!P5lJ1lPJj^;s#

1 DN DO k<WKD$F"PARALLEL DO G#l/F#VH INDEPENDENT G# l/F#Vr;Q9k3HOG-^;s#

m: INDEPENDENT G#l/F#VrH&H"#tN HPF h}OG3<Ir&-G-

^9##tYs@<VN\"-rGgBKN]9kKO" PARALLEL DO G#l /F#VrHQ7J1lPJj^;s# PARALLEL DO G#l/F#VO,jG #l/F#VG9,"INDEPENDENT Ok<WNC-KX9kGjG#l/F#V G9# INDEPENDENT G#l/F#VN\YKD$FO"519 Z<8r2H7F /@5$#

IF 8aO"PARALLEL DO G#l/F#VK 1 Y@1H_~a^9#

PARALLEL DO / END PARALLEL DO

720 XL Fortran for AIX: is2<8&jU!ls9

IF 0O"Bs=$NN3sF-9HN0&G>A5l^9# IF 0NfNXt2HO" {!nQr?(kbNG"CFOJj^;s#

GU)kHGO"M9H5l?Bsk<WO"IF 8aN_jK++ojJ/`!=5l ^9#3NGU)kHO"-qsmp=nested_par 3sQ$i<&*W7gsrHQ7FQ 9G-^9#

btN DO k<WN REDUCTION Qt,"0&N DO k<WN PRIVATE ^?O LASTPRIVATE 8aK~lklg"=NQtObtN DO k<WN0Gi|=7J1 lPJj^;s#

0&N DO k<WN INDEPENDENT G#l/F#VN REDUCTION 8aK"kQ tO"PRIVATE ^?O LASTPRIVATE 8aN data_scope_entity_list Kb~lk3H OG-^;s#

BsNhG~PO`nrBT9k~KOmU,,WG9##tN9lCI,18uVG Fortran I/O 9F<HasHrBT9klgO"9lCI,1|=5lkh&K7J1l PJj^;s#=Nh&K7J$H"0nO$jAKJj^9#^?"XL Fortran $s WjasHGO"=l>lN9lCIOS>*K I/O uVK"/;97^9," OpenMP EMGOS>*"/;9O,WJ$3HKbmU7F/@5$#

BsNhKP$sI9kG#l/F#VO"=NBsNhK (?H(=l,`!=5l F$Fb) P$sI7^9# c c 1: LASTPRIVATE 8aN-zc !$OMP PARALLEL DO PRIVATE(I), LASTPRIVATE (X)

DO I = 1,10

X = I * I A(I) = X * B(I) END DO PRINT *, X ! X has the value 100

c 2: REDUCTION 8aN-zc !$OMP PARALLEL DO PRIVATE(I), REDUCTION(+:MYSUM)

DO I = 1, 10

MYSUM = MYSUM + IARR(I) END DO

c 3: SHARED H^</5lF$F"#tN9lCI+i"/;95lkQtr CRITICAL =$NJ0GOHQG-J$h&K9k-zc# !$OMP PARALLEL DO SHARED (X)

DO I = 1, 10

A(I) = A(I) * I

PARALLEL DO / END PARALLEL DO

h 13 O SMP G#l/F#V 721

| | | | |

!$OMP CRITICAL X = X + A(I) !$OMP END CRITICAL END DO

c 4: END PARALLEL DO G#l/F#VN-zc

REAL A(100), B(2:100), C(100) !$OMP PARALLEL DO

DO I = 2, 100

B(I) = (A(I) + A(I-1))/2.0 END DO !$OMP END PARALLEL DO !$OMP PARALLEL DO

DO J = 1, 100

C(J) = X + COS(J*5.5) END DO !$OMP END PARALLEL DO END X"ps v 369 Z<8NXk<WNBs=Y v Vf<6<:&,$IWNX-qdirectiveY v Vf<6<:&,$IWNX-qsmp *W7gsY v 335 Z<8NXDOY v 703 Z<8NXDO / END DOY v 519 Z<8NXINDEPENDENTY v 369 Z<8NXk<WNBs=Y v 712 Z<8NXORDERED / END ORDEREDY v 715 Z<8NXPARALLEL / END PARALLELY v XPARALLEL SECTIONS / END PARALLEL SECTIONSY v 726 Z<8NXSCHEDULEY v 741 Z<8NXTHREADPRIVATEY

PARALLEL SECTIONS / END PARALLEL SECTIONS

PARALLEL SECTIONS =$NGO"3sQ$i<,1~KBTG-k3<IND9N VmC/rjAG-^9# PARALLEL SECTIONS =$NGO"PARALLEL SECTIONS G#l/F#VrHQ7"=NeK 1 D^?O#tN3<I&VmC/ (SECTION G#l/F#VKhCFhZilF$k) r31"GeK END PARALLEL SECTIONS G#l/F#VG*;7^9#

PARALLEL SECTIONS"SECTION"*hS END PARALLEL SECTIONS G#l/ F#V,-zJNO"-qsmp 3sQ$i<&*W7gs,Xj5lF$k~KBil^ 9#

PARALLEL DO / END PARALLEL DO

722 XL Fortran for AIX: is2<8&jU!ls9

| | | |

=8

parallel_sections_clause NU#O!NH*jG9#

copyin_clause

752 Z<8NXCOPYINYr2H7F/@5$#

default_clause

754 Z<8NXDEFAULTYr2H7F/@5$#

firstprivate_clause

757 Z<8NXFIRSTPRIVATEYr2H7F/@5$#

if_clause

756 Z<8NXIFYr2H7F/@5$#

lastprivate_clause

758 Z<8NXLASTPRIVATEYr2H7F/@5$#

num_threads_clause

760 Z<8NXNUM_THREADSYr2H7F/@5$#

private_clause

762 Z<8NXPRIVATEYr2H7F/@5$#

� � PARALLELSECTIONS parallel_sections_clause , �

� � block SECTION SECTIONblock �

� ENDPARALLELSECTIONS �

� copyin_clause

default_clause firstprivate_clause IF ( scalar_logical_expr ) lastprivate_clause num_threads_clause private_clause reduction_clause shared_clause

�

PARALLEL SECTIONS / END PARALLEL SECTIONS

h 13 O SMP G#l/F#V 723 reduction_clause

764 Z<8NXREDUCTIONYr2H7F/@5$#

shared_clause

769 Z<8NXSHAREDYr2H7F/@5$# ,' PARALLEL SECTIONS =$NKO"e-N=8G(5lF$kh&K"hZjG#l /F#VH"hZjG#l/F#VGO^lF$k3<I&VmC/,^^l^9#J <N,'O";/7gs KbvFO^j^9#;/7gsHO"hZjG#l/F#V bK"k3<I&VmC/N3HG9#

SECTION G#l/F#VO"3<I&VmC/NO^jr^</7^9#/J/Hb 1 DN SECTION H=N3<I&VmC/r PARALLEL SECTIONS =$NK~lJ 1lPJj^;s#?@7"SECTION G#l/F#VO"GiN;/7gsKOXj 9k,W,"j^;s#VmC/NGeO"LN SECTION G#l/F#V+"^?O END PARALLEL SECTIONS G#l/F#VKhCFhZil^9#

PARALLEL SECTIONS =$NO"XjN3<I&;/7gsNBsBTrXj9k? aKHQG-^9#;/7gsNBTgxKO0sv`O"j^;s#;/7gs,> N;/7gsr829k3HO"j^;s#?@7" CRITICAL =$NbG88k8 2Oc0G9# CRITICAL =$NN0G/89k82NjAKD$FO" 519Z<8 r2H7F/@5$#

PARALLEL SECTIONS =$NKhCFjA5lF$k3<I&VmC/K,t7? j"=N3<I&VmC/+i,t9k3HOG-^;s#

3sQ$i<O"BsGBT5lk9lCINtH;/7gsNtH$&i;`\Nt KpE$F"9lCIVGnHr,d9k}!rhj7^9#7?,CF"1 DN9l CI, SECTION r#tsBT7?j" SECTION r^C?/BT7J$3Hb"j ^9# !P5lk9YFNnH&Q=$NH BARRIER G#l/F#VO"A<`bN9YF N9lCIKhCF18gxG!P5lJ1lPJj^;s#

PARALLEL SECTIONS =$NNlg"PRIVATE 8aK~CF$J$QtO"GU) kHG SHARED H7F[j5l^9#

PARALLEL SECTIONS =$NNlg"0&N DO k<WN INDEPENDENT G#l /F#V^?O PARALLEL DO G#l/F#VN REDUCTION 8aK"kQtO" PRIVATE 8aN data_scope_entity_list Kb~lk3HOG-^;s#

bt PARALLEL SECTIONS =$NN REDUCTION Qt,"0&N DO k<W^? O PARALLEL SECTIONS =$NN PRIVATE 8aK~lklg"=NQtObtN PARALLEL SECTIONS =$NN0Gi|=7J1lPJj^;s#

PARALLEL SECTIONS / END PARALLEL SECTIONS

724 XL Fortran for AIX: is2<8&jU!ls9

PARALLEL SECTIONS =$NO"CRITICAL =$NK~lk3HOG-^;s#

BsNhG~PO`nrBT9k~KOmU,,WG9##tN9lCI,18uVG Fortran I/O 9F<HasHrBT9klgO"9lCI,1|=5lkh&K7J1l PJj^;s#=Nh&K7J$H"0nO$jAKJj^9#^?"XL Fortran $s WjasHGO"=l>lN9lCIOS>*K I/O uVK"/;97^9," OpenMP EMGOS>*"/;9O,WJ$3HKbmU7F/@5$#

BsNhKP$sI9kG#l/F#VO"=NBsNhK (?H(=l,`!=5l F$Fb) P$sI7^9#

END PARALLEL SECTIONS G#l/F#VO" FLUSH G#l/F#VrE[Xj 7^9# c c 1: !$OMP PARALLEL SECTIONS !$OMP SECTION DO I = 1, 10

C(I) = MAX(A(I),A(I+1)) END DO !$OMP SECTION W = U + V Z = X + Y !$OMP END PARALLEL SECTIONS

c 2: 3NcGO"X8Qt I , PRIVATE H7Fk@5lF$^9#GiN$UXj N SECTION G#l/F#V,J,5lF$k3HKmU7F/@5$# !$OMP PARALLEL SECTIONS PRIVATE(I) DO I = 1, 100

A(I) = A(I) * I END DO !$OMP SECTION CALL NORMALIZE (B) DO I = 1, 100

B(I) = B(I) + 1.0 END DO !$OMP SECTION DO I = 1, 100

C(I) = C(I) * C(I) END DO !$OMP END PARALLEL SECTIONS

c 3: #t;/7gsK^?,CFQt C KG<?NM8-,"k?a"3NcO5z G9# !$OMP PARALLEL SECTIONS !$OMP SECTION DO I = 1, 10

C(I) = C(I) * I

PARALLEL SECTIONS / END PARALLEL SECTIONS

h 13 O SMP G#l/F#V 725

END DO !$OMP SECTION DO K = 1, 10

D(K) = C(K) + K END DO !$OMP END PARALLEL SECTIONS

X"ps v 715 Z<8NXPARALLEL / END PARALLELY v 718 Z<8NXPARALLEL DO / END PARALLEL DOY v 519 Z<8NXINDEPENDENTY v 741 Z<8NXTHREADPRIVATEY v Vf<6<:&,$IWNX-qdirectiveY v Vf<6<:&,$IWNX-qsmp *W7gsY

PARALLEL WORKSHARE / END PARALLEL WORKSHARE

PARALLEL WORKSHARE =$NO" WORKSHARE G#l/F#Vr PARALLEL =$NNbtKH_~`?aNJWq0a=CIrs!7^9# =8

33G parallel_workshare_clause O" PARALLEL ^?O WORKSHARE G#l/F #VNIAi+KhCFu1~lilk"$UNG#l/F#VN8aG9#

X"ps v 715 Z<8NXPARALLEL / END PARALLELY v 747 Z<8NXWORKSHAREY

SCHEDULE

SCHEDULE G#l/F#VGO"Bs=N?aNAcs/}0rXjG-^9#91 8e<js0&?$W^?OAcs/&5$:K~8F"[Jk}!GnH,9lCI KdjvFil^9#

� � PARALLEL WORKSHARE parallel_workshare_clause , �

� block �

� ENDPARALLELWORKSHARE �

PARALLEL SECTIONS / END PARALLEL SECTIONS

726 XL Fortran for AIX: is2<8&jU!ls9

SCHEDULE G#l/F#VO"-qsmp *W7gs&3sQ$i<&*W7gs,Xj 5l?lgKN_-zG9# =8

n n O"5Nk@0GJ1lPJj^;s#sched_type RUNTIME KO"n rX

j7FOJj^;s#

sched_type

AFFINITY"DYNAMIC"GUIDED"RUNTIME"^?O STATIC G9#

sched_type Qia<?<KD$F\7/O"SCHEDULE 8ar2H7F/@5$#

number_of_iterations

Bs=9kk<WN+jV7Nst#

number_of_threads

Wm0i`KhCFHQ5lk9lCINt# ,' SCHEDULE G#l/F#VO"-zOO1LNEMNt,K~lJ1lPJj^; s# 1 DN SCHEDULE G#l/F#V@1r-zOO1LNEMNt,K~lk3H,G -^9#

SCHEDULE G#l/F#VO!NbNK,Q5l^9# v @(*J918e<js0&?$W,^@Xj5lF$J$-zOO1LN9YFN

k<W#Fk<WKO"PARALLEL DO G#l/F#VN SCHEDULE 8arHQ 7F918e<js0&?$WrXjG-^9# v 3sQ$i<KhCF8.5l"+0Bs=h}KhCFBs=7?k<W#?H(

P"SCHEDULE G#l/F#VO" FORALL"WHERE"I/O E[ DO"*hS[ s3s9Hi/?<E[ DO N?aK8.5l?k<WK,Q5l^9#

Acs/&5$: n N?aKk@0K~lk>z-t"^?O=3G2H5lk>ztO"SUBROUTINE ^?O FUNCTION 9F<HasH"*hSXjN5VWm0i `K"k9YFN ENTRY 9F<HasHKb~lJ1lPJj^;s#

Xj7?Acs/&5$: n ,+jV7Nthjg-$lg"k<WOBs=5l: K"1l9lCIGBT5l^9#

� SCHEDULE( sched_type ) , n �

SCHEDULE

h 13 O SMP G#l/F#V 727

Acs/=N"k4j:`r#tXj9klg"3sQ$i<O!N%hgLK>$^ 9# 1. SCHEDULE 8a+i PARALLEL DO G#l/F#V# 2. SCHEDULE G#l/F#V# 3. -qsmp 3sQ$i<&*W7gsN schedule 5V*W7gs#Vf<6<:&,

$IWNX-qsmp *W7gsYr2H7F/@5$# 4. XLSMPOPTS BT~*W7gs#Vf<6<:&,$IWNXXLSMPOPTSYr2

H7F/@5$# 5. BT~NGU)kHM (D^j STATIC)# c c 1: roO!NH*jG9# number of iterations = 1000 number of threads = 4

GUIDED 918e<js0&?$WrHQ#3NlgNAcs/&5$:O!NH*j G9# 250 188 141 106 79 59 45 33 25 19 14 11 8 6 4 3 3 2 1 1 1 1

+jV7O!NAcs/K,d5l^9# chunk 1 = iterations 1 to 250 chunk 2 = iterations 251 to 438 chunk 3 = iterations 439 to 579 chunk 4 = iterations 580 to 685 chunk 5 = iterations 686 to 764 chunk 6 = iterations 765 to 823 chunk 7 = iterations 824 to 868 chunk 8 = iterations 869 to 901 chunk 9 = iterations 902 to 926 chunk 10 = iterations 927 to 945 chunk 11 = iterations 946 to 959 chunk 12 = iterations 960 to 970 chunk 13 = iterations 971 to 978 chunk 14 = iterations 979 to 984 chunk 15 = iterations 985 to 988 chunk 16 = iterations 989 to 991 chunk 17 = iterations 992 to 994 chunk 18 = iterations 995 to 996 chunk 19 = iterations 997 to 997 chunk 20 = iterations 998 to 998 chunk 21 = iterations 999 to 999 chunk 22 = iterations 1000 to 1000

nH,dNlcO!NH*jG9# thread 1 executes chunks 1 5 10 13 18 20 thread 2 executes chunks 2 7 9 14 16 22 thread 3 executes chunks 3 6 12 15 19 thread 4 executes chunks 4 8 11 17 21

SCHEDULE

728 XL Fortran for AIX: is2<8&jU!ls9

| | | | c 2: roO!NH*jG9# number of iterations = 100 number of threads = 4

AFFINITY 918e<js0&?$WrHQ#3Nlg"+jV7O!NhhK,d5 l^9# partition 1 = iterations 1 to 25 partition 2 = iterations 26 to 50 partition 3 = iterations 51 to 75 partition 4 = iterations 76 to 100

hhO!NAcs/K,d5l^9# chunk 1a = iterations 1 to 13 chunk 1b = iterations 14 to 19 chunk 1c = iterations 20 to 22 chunk 1d = iterations 23 to 24 chunk 1e = iterations 25 to 25

chunk 2a = iterations 26 to 38 chunk 2b = iterations 39 to 44 chunk 2c = iterations 45 to 47 chunk 2d = iterations 48 to 49 chunk 2e = iterations 50 to 50

chunk 3a = iterations 51 to 63 chunk 3b = iterations 64 to 69 chunk 3c = iterations 70 to 72 chunk 3d = iterations 73 to 74 chunk 3e = iterations 75 to 75

chunk 4a = iterations 76 to 88 chunk 4b = iterations 89 to 94 chunk 4c = iterations 95 to 97 chunk 4d = iterations 98 to 99 chunk 4e = iterations 100 to 100

nH,dNlcO!NH*jG9# thread 1 executes chunks 1a 1b 1c 1d 1e 4d thread 2 executes chunks 2a 2b 2c 2d thread 3 executes chunks 3a 3b 3c 3d 3e 2e thread 4 executes chunks 4a 4b 4c 4e

3N7Jj*GO"9lCI 1 ,=NhhbNAcs/r9YFBT7*("9lCI 4 Nhh+iHQD=JAcs/rhCF$^9#1MK"9lCI 3 O=NhhbN Acs/r9YFBT7*("9lCI 2 Nhh+iHQD=JAcs/rhj^7 ?# c 3: roO!NH*jG9# number of iterations = 1000 number of threads = 4

SCHEDULE

h 13 O SMP G#l/F#V 729

|

| | | | | | | | | | | | | | | | | | | | | | | | | | | | |

| |

DYNAMIC 918e<js0&?$WrHQ#3NlgNAcs/&5$:O!NH* jG9# 100 100 100 100 100 100 100 100 100 100

+jV7O!NAcs/K,d5l^9# chunk 1 = iterations 1 to 100 chunk 2 = iterations 101 to 200 chunk 3 = iterations 201 to 300 chunk 4 = iterations 301 to 400 chunk 5 = iterations 401 to 500 chunk 6 = iterations 501 to 600 chunk 7 = iterations 601 to 700 chunk 8 = iterations 701 to 800 chunk 9 = iterations 801 to 900 chunk 10 = iterations 901 to 1000

nH,dNlcO!NH*jG9# thread 1 executes chunks 1 5 9 thread 2 executes chunks 2 8 thread 3 executes chunks 3 6 10 thread 4 executes chunks 4 7

c 4: roO!NH*jG9# number of iterations = 100 number of threads = 4

STATIC 918e<js0&?$WrHQ#+jV7O!NAcs/K,d5l^9# chunk 1 = iterations 1 to 25 chunk 2 = iterations 26 to 50 chunk 3 = iterations 51 to 75 chunk 4 = iterations 76 to 100

nH,dNlcO!NH*jG9# thread 1 executes chunks 1 thread 2 executes chunks 2 thread 3 executes chunks 3 thread 4 executes chunks 4

X"ps v 335 Z<8NXDOY

SECTIONS / END SECTIONS

SECTIONS =$NO"A<`bN9lCI,BsGBT9k3<INLDNVmC/ rjA7F$^9# SECTIONS *hS END SECTIONS G#l/F#V,-zJNO" -qsmp 3sQ$ i<&*W7gs,Xj5lF$kH-KBil^9#

SCHEDULE

730 XL Fortran for AIX: is2<8&jU!ls9

|

| | | | | | | | | | | | | | | | | | | | |

| | | | |

=8

sections_clause NU#O!NH*jG9#

firstprivate_clause

757 Z<8NXFIRSTPRIVATEYr2H7F/@5$#

lastprivate_clause

758 Z<8NXLASTPRIVATEYr2H7F/@5$#

private_clause

762 Z<8NXPRIVATEYr2H7F/@5$#

reduction_clause

764 Z<8NXREDUCTIONYr2H7F/@5$# ,' SECTIONS =$NO"A<`bN9YFN9lCIKhCF!P5lk+"A<`b NIN9lCIKhCFb!P5lJ$+NIAi+GJ1lPJj^;s#!P5l k9YFNnH&Q=$NH BARRIER G#l/F#VO"A<`bN9YFN9lC IKhCF18gxG!P5lJ1lPJj^;s#

SECTIONS =$NKO"e-N=8G(5lF$kh&K"hZjG#l/F#V H"hZjG#l/F#VGO^lF$k3<I&VmC/,^^l^9#=$NNf KO"3<INVmC/,Gc 1 D~CF$J1lPJj^;s#

� � SECTIONS sections_clause , �

� � block SECTION SECTIONblock �

� ENDSECTIONS NOWAIT �

� firstprivate_clause

lastprivate_clause private_clause reduction_clause

�

SECTIONS / END SECTIONS

h 13 O SMP G#l/F#V 731

SECTION G#l/F#VO"GiN3<I&VmC/r|$?9YFN3<I&Vm C/Nh,KXj9k,W,"j^9#VmC/NGeO"LN SECTION G#l/F #V+"^?O END SECTIONS G#l/F#VKhCFhZil^9#

SECTIONS =$NKhCFO^lF$k3<I&VmC/K,t7?j"=N3< I&VmC/+i,t9k3HOG-^;s#9YFN SECTION G#l/F#VO" SECTIONS/END SECTIONS G#l/F#VPNzg(/9FsHNfKJ1lPJ j^;s#

3sQ$i<O"BsGBT5lkA<`bN9lCINtH;/7gsNtH$&i ;`\NtKpE$F"9lCIVGnHr,d9k}!rhj7^9#7?,CF"1 DN9lCI, SECTION r#tsBT9k3H,"j^9#^?"SECTION ,A< `bN9lCIKhCF^C?/BT5lJ$3Hb"j^9#

G#l/F#V,BsGBT5lkh&K9kKO" SECTIONS/END SECTIONS P rBsNhN0*(/9FsHbKV/,W,"j^9#3Nh&K7J$H"VmC /O`!GBT5l^9#

SECTIONS G#l/F#VK NOWAIT rXj9klg"a$~|Kk<WN?|r 0;5;k9lCIO" SECTIONS =$NNemK"k?ahjbhKBT5l^ 9# NOWAIT 8arXj7J$H"=l>lN9lCIO"18A<`bN>N9Y FN9lCI, END SECTIONS G#l/F#VK#9kNrTA^9# 7+7" SECTIONS =$NNGiKO"E[Xj5l? BARRIER O"j^;s#

SECTIONS G#l/F#VO" CRITICAL ^?O MASTER G#l/F#VN0*( /9FsHbKXj9k3HOG-^;s#

18 PARALLEL G#l/F#VKP$sI9k SECTIONS" DO ^?O SINGLE G#l/F#VrM9H5;k3HOG-^;s#

BARRIER *hS MASTER G#l/F#Vr" SECTIONS G#l/F#VN0*( /9FsHNfK~lk3HOG-^;s#

END SECTIONS G#l/F#VO" FLUSH G#l/F#VrE[Xj7^9# c c 1: 3NcO"PARALLEL NhbGN SECTIONS =$NN-zJHQ!r(7F $^9#

INTEGER :: I, B(500), S, SUM ! ...

S = 0 SUM = 0 !$OMP PARALLEL SHARED(SUM), FIRSTPRIVATE(S) !$OMP SECTIONS REDUCTION(+: SUM), LASTPRIVATE(I) !$OMP SECTION

S = FCT1(B(1::2)) ! Array B is not altered in FCT1.

SECTIONS / END SECTIONS

732 XL Fortran for AIX: is2<8&jU!ls9

SUM = SUM + S ! ... !$OMP SECTION

S = FCT2(B(2::2)) ! Array B is not altered in FCT2. SUM = SUM + S ! ... !$OMP SECTION

DO I = 1, 500 ! The local copy of S is initialized

S = S + B(I) ! to zero. END DO SUM = SUM + S ! ... !$OMP END SECTIONS ! ... !$OMP DO REDUCTION(-: SUM)

DO J=I-1, 1, -1 ! The loop starts at 500 -- the last ! value from the previous loop.

SUM = SUM - B(J) END DO

!$OMP MASTER

SUM = SUM - FCT1(B(1::2)) - FCT2(B(2::2)) !$OMP END MASTER !$OMP END PARALLEL ! ... ! Upon termination of the PARALLEL ! region, the value of SUM remains zero.

c 2: 3NcO"M9H5l? SECTIONS N-zJHQ!r(7F$^9# !$OMP PARALLEL !$OMP MASTER

CALL RANDOM_NUMBER(CX) CALL RANDOM_NUMBER(CY) CALL RANDOM_NUMBER(CZ) !$OMP END MASTER

!$OMP SECTIONS !$OMP SECTION !$OMP PARALLEL !$OMP SECTIONS PRIVATE(I) !$OMP SECTION DO I=1, 5000

X(I) = X(I) + CX END DO !$OMP SECTION DO I=1, 5000

Y(I) = Y(I) + CY END DO !$OMP END SECTIONS !$OMP END PARALLEL

!$OMP SECTION !$OMP PARALLEL SHARED(CZ,Z) !$OMP DO

SECTIONS / END SECTIONS

h 13 O SMP G#l/F#V 733

DO I=1, 5000

Z(I) = Z(I) + CZ END DO !$OMP END DO !$OMP END PARALLEL !$OMP END SECTIONS NOWAIT

! The following computations do not ! depend on the results from the ! previous section.

!$OMP DO

DO I=1, 5000

T(I) = T(I) * CT END DO !$OMP END DO !$OMP END PARALLEL

X"ps v 715 Z<8NXPARALLEL / END PARALLELY v 700 Z<8NXBARRIERY v 718 Z<8NXPARALLEL DO / END PARALLEL DOY v 519 Z<8NXINDEPENDENTY v 741 Z<8NXTHREADPRIVATEY v Vf<6<:&,$IWNX-qdirectiveY v Vf<6<:&,$IWNX-qsmp *W7gsY

SINGLE / END SINGLE

SINGLE / END SINGLE G#l/F#V=$NrHQ7F"A<`bN 1 DN9lC I@1KBT5lkO^l?3<IrXj9k3H,G-^9# SINGLE G#l/F#V,-zJNO" -qsmp 3sQ$i<&*W7gs,Xj5l F$kH-KBil^9# =8

� � SINGLE single_clause , �

� block �

� ENDSINGLE NOWAIT end_single_clause �

SECTIONS / END SECTIONS

734 XL Fortran for AIX: is2<8&jU!ls9 single_clause NU#O!NH*jG9#

private_clause

762 Z<8NXPRIVATEYr2H7F/@5$#

firstprivate_clause

757 Z<8NXFIRSTPRIVATEYr2H7F/@5$#

end_single_clause NU#O!NH*jG9#

NOWAIT

copyprivate_clause . ,' SINGLE =$NNbtGO^lF$kVmC/K,t7?j"=NVmC/+i,t7 ?j9k3HOG-^;s#

SINGLE =$NO"A<`bN9YFN9lCIKhCF!P5lk+"A<`bNI N9lCIKhCFb!P5lJ$+NIAi+GJ1lPJj^;s#!P5lk9 YFNnH&Q=$NH BARRIER G#l/F#VO"A<`bN9YFN9lCIK hCF18gxG!P5lJ1lPJj^;s#

END SINGLE G#l/F#VK NOWAIT rXj9kH" SINGLE =$NrBT7 F$J$9lCIO" SINGLE =$NNemK"k?ahjbhKBT5l^9# NOWAIT 8arXj7J$H"=l>lN9lCIO"=$NrBT7F$k9lCI , END SINGLE G#l/F#VK#9k^G" END SINGLE G#l/F#VGT A^9# 18 END SINGLE G#l/F#VNfG" NOWAIT *hS COPYPRIVATE rloKXjG-^;s#

SINGLE =$NNGiKO"E[Xj5l? BARRIER O"j^;s# NOWAIT 8 arXj7J$H" END SINGLE G#l/F#VG BARRIER G#l/F#V,E [Xj5l^9#

18 PARALLEL G#l/F#VKP$sI9k SECTIONS" DO *hS SINGLE G#l/F#VrM9H5;k3HOG-^;s#

� private_clause

firstprivate_clause �

� � copyprivate_clause , �

SINGLE / END SINGLE

h 13 O SMP G#l/F#V 735

SINGLE G#l/F#Vr" CRITICAL *hS MASTER G#l/F#VN0*(/ 9FsHNfK~lk3HOG-^;s# BARRIER *hS MASTER G#l/F# Vr" SINGLE G#l/F#VN0*(/9FsHNfK~lk3HOG-^;s#

SINGLE =$NrOsG$k PARALLEL =$NNfG"Qtr PRIVATE" FIRSTPRIVATE" LASTPRIVATE ^?O REDUCTION H7FXj7F"klgO" 18Qtr SINGLE =$NN PRIVATE ^?O FIRSTPRIVATE 8aNfGXj9k 3HOG-^;s#

SINGLE G#l/F#VO"Gba$H3mK"k0*KPKJCF$k PARALLEL G#l/F#V,"lP"=lrP$sI7^9# c c 1: 3NcGO"SINGLE =$NK~k0K9YFN9lCI,nHr*(kh&" BARRIER G#l/F#V,HQ5lF$^9#

REAL :: X(100), Y(50) ! ... !$OMP PARALLEL DEFAULT(SHARED)

CALL WORK(X)

!$OMP BARRIER !$OMP SINGLE

CALL OUTPUT(X) CALL INPUT(Y) !$OMP END SINGLE

CALL WORK(Y) !$OMP END PARALLEL

c 2: 3NcGO"SINGLE =$N,"kNG"3<I&VmC/rBT9k9lCI O 1 D@1KJj^9#3N1<9GO"[s B O DO (nH&Q) =$NNfGi |=5lF$^9#i|=eK"gWrP9?aK 1 DN9lCI,HQ5lF$^ 9# INTEGER :: I, J REAL :: B(500,500), SM ! ...

J = ... SM = 0.0 !$OMP PARALLEL !$OMP DO PRIVATE(I)

DO I=1, 500

CALL INITARR(B(I,:), I) ! initialize the array B ENDDO !$OMP END DO

!$OMP SINGLE ! employ only one thread

DO I=1, 500

SM = SM + SUM(B(J:J+1,I)) ENDDO

SINGLE / END SINGLE

736 XL Fortran for AIX: is2<8&jU!ls9

!$OMP END SINGLE

!$OMP DO PRIVATE(I)

DO I=500, 1, -1

CALL INITARR(B(I,:), 501-I) ! re-initialize the array B ENDDO !$OMP END PARALLEL

c 3: 3NcO"PRIVATE 8aN-zJHQ!r(7F$^9#[s X O"SINGLE =$NKP7F PRIVATE KJCF$^9#=$NN90eK3/[s X r2H9k lg"3lO$jAKJj^9#

REAL :: X(2000), A(1000), B(1000)

!$OMP PARALLEL ! ... !$OMP SINGLE PRIVATE(X)

CALL READ_IN_DATA(X) A = X(1::2) B = X(2::2) !$OMP END SINGLE ! ... !$OMP END PARALLEL

c 4: 3NcGO"TMP rdj6k]K LASTPRIVATE Qt I ,HQ5lF*j" SINGLE =$NNfG PRIVATE Qt,HQ5lF$^9#

SUBROUTINE ADD(A, UPPERBOUND)

INTEGER :: A(UPPERBOUND), I, UPPERBOUND INTEGER, ALLOCATABLE :: TMP(:)

! ... !$OMP PARALLEL !$OMP DO LASTPRIVATE(I)

DO I=1, UPPERBOUND

A(I) = I + 1 ENDDO !$OMP END DO

!$OMP SINGLE FIRSTPRIVATE(I), PRIVATE(TMP)

ALLOCATE(TMP(0:I-1)) TMP = (/ (A(J),J=I,1,-1) /) ! ...

DEALLOCATE(TMP) !$OMP END SINGLE !$OMP END PARALLEL ! ...

END SUBROUTINE ADD

c 5: 3NcGO"Qt I NMrf<6<,~O7^9#!K"3NMO"END SINGLE G#l/F#VN COPYPRIVATE 8arHQ7F"A<`bN>N9YFN 9lCIG"P~9kQt I K3T<5l^9#

INTEGER I !$OMP PARALLEL PRIVATE (I) ! ...

SINGLE / END SINGLE

h 13 O SMP G#l/F#V 737

| | |

!$OMP SINGLE

READ (*, *) I !$OMP END SINGLE COPYPRIVATE (I) ! In all threads in the team, I ! is equal to the value ! ... ! that you entered. !$OMP END PARALLEL

c 6: 3NcGO"POINTER 0-r}DQt J ," END SINGLE G#l/F#V eN COPYPRIVATE 8aKXj5lF$^9# J NM (=l,X7F$k*V8'/ HNMGO"j^;s) O"18A<`bN>N9YFN9lCIG"P~9kQt J K3T<5l^9#*V8'/H+NO"A<`bN9YFN9lCIVG&Q5l^ 9# INTEGER, POINTER :: J !$OMP PARALLEL PRIVATE (J) ! ... !$OMP SINGLE

ALLOCATE (J) READ (*, *) J !$OMP END SINGLE COPYPRIVATE (J) !$OMP ATOMIC

J = J + OMP_GET_THREAD_NUM() !$OMP BARRIER !$OMP SINGLE

WRITE (*, *) ,J = ,, J ! The result is the sum of all values added to ! J. This result shows that the pointer object ! is shared by all threads in the team.

DEALLOCATE (J) !$OMP END SINGLE !$OMP END PARALLEL

X"ps v 700 Z<8NXBARRIERY v 701 Z<8NXCRITICAL / END CRITICALY v 708 Z<8NXFLUSHY v 711 Z<8NXMASTER / END MASTERY v 715 Z<8NXPARALLEL / END PARALLELY

THREADLOCAL

THREADLOCAL G#l/F#VO"9lCIG-N&LG<?rk@9kH-KHQ 7^9#3lO"COMMON VmC/bNG<?XN"/;9r`!=9k}!KbJ j^9# 3NG#l/F#VrxQ9k?aK -qsmp 3sQ$i<&*W7gsrxQ9k, WO"j^;s,",WJi$Vij<Kjs/9k?aNFSP73^sIO xlf_r"xlf_r7"xlf90_r"xlf90_r7" xlf95_r"^?O xlf95_r7 GJ1lPJj^;s# =8

SINGLE / END SINGLE

738 XL Fortran for AIX: is2<8&jU!ls9

,' >0U-VmC/@1r THREADLOCAL Gk@G-^9#Lo">0U-&LVm C/K,Q5lk,'*hS)sO9YF THREADLOCAL Gk@5lF$k&LV mC/K,Q5l^9#>0U-&LVmC/K,Q5lk,'H)sN\YKD$F O" 314 Z<8NXCOMMONYr2H7F/@5$#

THREADLOCAL G#l/F#VO"-zOO1LN specification_part K~lJ1lP Jj^;s#&LVmC/r THREADLOCAL G#l/F#VK~lklg"18- zOO1LN COMMON 9F<HasHKb3N&LVmC/rk@7J1lPJj ^;s# THREADLOCAL G#l/F#VO"COMMON 9F<HasHN0Kbe Kb~lk3H,G-^9#-zOO1LN specification_part N\YKD$FO" 181 Z<8NXa$sWm0i`Yr2H7F/@5$#

&LVmC/, PURE 5VWm0i`Kk@5lF$klg"&LVmC/K THREADLOCAL 0-rXj9k3HOG-^;s#

THREADLOCAL &LVmC/NasP<r NAMELIST 9F<HasHK~lk3H OG-^;s#

HQX"U1,"k&LVmC/O"USE 9F<HasHr^`-zOO1LbN THREADLOCAL H7Fk@9k3HOG-^;s#

THREADLOCAL &LVmC/bGk@5lF$k]$s?<O" -qinit=f90ptr 3s Q$i<&*W7gsNFAru1^;s#

THREADLOCAL &LVmC/bK"k*V8'/HO"Bsk<WHBs;/7gs GHQG-^9#7+7"3liN*V8'/HOk<WN+jV7V"*hSBs; /7gsN3<I&VmC/VGE[*K&Q5l^9#D^j"-zOO1LbG O"9YFN"/;9D=&LVmC/ (THREADLOCAL H7Fk@5lF$Fb$ J/Fb) O"=N-zOO1LNBsk<WHBs;/7gsK SHARED 0-," kH$&3HG9#

&LVmC/,-zOO1LbG THREADLOCAL H7Fk@5lklg"=N&L VmC/rk@^?O2H7F*j">\^?OV\*K-zOO1LKhCF2H5 lF$k5VWm0i`O"=N-zOO1LrBT7F$k1lN9lCIKhCF BT7J1lPJj^;s#&LVmC/rk@9k 2 DNWm7<8c<,[Jk9 lCIKhCFBT5lkH"&LVmC/K THREADLOCAL ,k@5lkJi"

� � , THREADLOCAL / common_block_name/ :: �

THREADLOCAL

h 13 O SMP G#l/F#V 739

=liNWm7<8c<O[Jk&LVmC/N3T<r@k3HKJj^9#9lC IO"J<N$:l+N}!Gn.G-^9# v @(*K pthreads i$Vij<FSP7rp7FT&# v E[*K3sQ$i<rHQ7FBsk<WrBT7FT&# v E[*K3sQ$i<rHQ7FBs;/7gsrBT7FT&#

&LVmC/r 1 DN-zOO1LbN THREADLOCAL H7Fk@9klg"=N &LVmC/O"&LVmC/rk@9kF-zOO1L4HK THREADLOCAL H 7Fk@7J1lPJj^;s#

SAVE 0-,J$ THREADLOCAL &LVmC/r5VWm0i`bGk@9kl g"VmC/NasP<O5VWm0i`N RETURN ^?O END G$jAKJj^ 9#?@7">\^?OV\K5VWm0i`r2H7F$k&LVmC/K"/;9 G-k-zOO1L,[+K 1 DJe"klgO3NBjGO"j^;s#

THREADLOCAL G#l/F#VH THREADPRIVATE G#l/F#VN>}K"1 8 common_block_name rXj9k3HOG-^;s#

c 1: !NWm7<8c< �FORT_SUB� O"2 DN9lCIKhCFFSP5l^ 9# SUBROUTINE FORT_SUB(IARG)

INTEGER IARG

CALL LIBRARY_ROUTINE1() CALL LIBRARY_ROUTINE2() ... END SUBROUTINE FORT_SUB SUBROUTINE LIBRARY_ROUTINE1()

COMMON /BLOCK/ R ! The SAVE attribute is required for the SAVE /BLOCK/ ! common block because the program requires ! that the block remain defined after !IBM* THREADLOCAL /BLOCK/ ! library_routine1 is invoked.

R = 1.0 ... END SUBROUTINE LIBRARY_ROUTINE1 SUBROUTINE LIBRARY_ROUTINE2()

COMMON /BLOCK/ R SAVE /BLOCK/ !IBM* THREADLOCAL /BLOCK/

... = R ... END SUBROUTINE LIBRARY_ROUTINE2

c 2: �FORT_SUB� ,#tN9lCIKhCFFSP5l^9# �FORT_SUB� H �ANOTHER_SUB� O>}Hb /BLOCK/ r THREADLOCAL H7Fk@9k?a"3 lO5zJcG9#3liO"&LVmC/r&-7h&H7^9,"[Jk9lCI KhCFBT5l^9#

THREADLOCAL

740 XL Fortran for AIX: is2<8&jU!ls9

SUBROUTINE FORT_SUB()

COMMON /BLOCK/ J INTEGER :: J !IBM* THREADLOCAL /BLOCK/ ! Each thread executing FORT_SUB ! obtains its own copy of /BLOCK/ INTEGER A(10) ... !IBM* INDEPENDENT DO INDEX = 1,10

CALL ANOTHER_SUB(A(I)) END DO ... END SUBROUTINE FORT_SUB SUBROUTINE ANOTHER_SUB(AA) ! Multiple threads are used to execute ANOTHER_SUB

INTEGER AA COMMON /BLOCK/ J ! Each thread obtains a new copy of the INTEGER :: J ! common block /BLOCK/ !IBM* THREADLOCAL /BLOCK/ ... AA = J ! The value of ,J, is undefined.

END SUBROUTINE ANOTHER_SUB

X"ps v Vf<6<:&,$IWNX-qdirectiveY v Vf<6<:&,$IWNX-qinitY v 314 Z<8NXCOMMONY v 181 Z<8NXa$sWm0i`Y v /usr/lpp/xlf/samples/modules/threadlocal G#l/Hj<KO"threadlocal rHQ

9k}!H C G9lCIrn.9k}!r(7? 1 DJeN5sWk&Wm0i` ,"j^9#

THREADPRIVATE

THREADPRIVATE G#l/F#VrHQ9kH""k9lCIKP7FOWi$Y< HH7F"?@7=N9lCIbGO0m<PkH7F">0U-&LVmC/^?O >0U-QtrXjG-^9#&LVmC/^?OQt THREADPRIVATE rk@9k H"A<`bNF9lCIO"&LVmC/^?OQtNLDN3T<r]}7^9# THREADPRIVATE &LVmC/^?OQtKq-~^l?G<?O"=N9lCIK P7FWi$Y<HN^^G"j"A<`bN>N9lCIKP7FDkGO"j^; s# Wm0i`N`!;/7gsH MASTER ;/7gsGO"^9?<&9lCI,}D >0U-&LVmC/HQtN3T<@1,"/;9D=KJj^9#

PARALLEL"PARALLEL DO" PARALLEL SECTIONS ^?O PARALLEL WORKSHARE G#l/F#VG COPYIN 8arHQ7F"BsNhK~kH-K"

THREADLOCAL

h 13 O SMP G#l/F#V 741

^9?<&9lCI,}D>0U-&LVmC/^?O>0U-QtN3T<NfNG <?,"=l>lN9lCI,}D&LVmC/^?OQtNWi$Y<H&3T<K 3T<5lkh&Xj7^9#

THREADPRIVATE G#l/F#V,-zJNO" -qsmp 3sQ$i<&*W7gs ,Xj5lF$kH-KBil^9# =8

common_block_name

9lCIKP7FWi$Y<HK5lk&LVmC/N>0G9#

variable_name

9lCIKP7FWi$Y<HK5lkQtN>0G9# ,' THREADPRIVATE Qt^?O&LVmC/rXj7?j" PRIVATE" FIRSTPRIVATE"LASTPRIVATE" SHARED"^?O REDUCTION 8aNfG3N &LVmC/r=.9kQtrXj9k3HOG-^;s#

THREADPRIVATE QtO"SAVE 0-r}D,W,"j^9#b8e<kN-zOO bKk@5l?Qt^?O&LVmC/NlgO" SAVE 0-,E[N&AK(5l F$^9#b8e<kN-zOO0NQtrk@9klgO" SAVE 0-rXj9k ,W,"j^9#

THREADPRIVATE G#l/F#VNfGXjG-kNO">0U-Qt*hS>0U -&LVmC/@1G9#

QtO"Qt,k@5lF$k-zOObN THREADPRIVATE G#l/F#VGN_ HQG-" THREADPRIVATE Qt^?O&LVmC/O"CjN-zOObGlY@ 1Xj9k3H,G-^9#QtO"&LVmC/N(lasHG"C?j" EQUIVALENCE 9F<HasHKk@7?j9k3HOG-^;s#

THREADPRIVATE G#l/F#VH THREADLOCAL G#l/F#VN>}K"1 8 common_block_name rXj9k3HOG-^;s#

� THREADPRIVATE( threadprivate_entity_list ) �

threadprivate_entity_list NU#O!NH*jG9# � variable_name

/ common_block_name/ �

THREADPRIVATE

742 XL Fortran for AIX: is2<8&jU!ls9

>0U-&LVmC/K,Q5lk9YFN,'H)sb" THREADPRIVATE Gk@ 5lF$k&LVmC/K,Q5l^9# 314 Z<8NXCOMMONYr2H7F/@ 5$# "k-zOO1LbG&LVmC/r THREADPRIVATE H7Fk@9kH"=N&L VmC/,k@5lF$k>N9YFN-zOO1LbGb"3N&LVmC/r THREADPRIVATE H7Fk@7J1lPJj^;s#

BsNhK~kH-KO"THREADPRIVATE Qt"^?O" THREADPRIVATE &L VmC/bNQtO"COPYIN 8abKk@5lkH-"!Np`K>$^9# v QtK POINTER 0-,"j"^9?<&9lCINQtN3T<,?<2CHKX

"7F$klgO"=NQtNF3T<O"18?<2CHKX"7^9#^9? <&9lCIN]$s?<,X"r|5lklgO"=NQtNF3T<bX"r| 5l^9#QtN9lCIN3T<K$jANX"U1u7,"klgO"=NQt NF3T<Kb"$jANX"U1u7,"j^9# v POINTER 0-NJ$QtNF3T<KO"=NQtN^9?<&9lCIN3T<

H18M,djvFil^9#

Wm0i`NGiNBsNhK~k]O" COPYIN 8aKXj5lF$J$" THREADPRIVATE Qt^?O THREADPRIVATE &LVmC/bNQtO"J<Np `K>$^9# v QtK ALLOCATABLE 0-,"klgO"=NQtNF3T<Ni|Ndj6j

u7O"=_dj6ilF$J$u7KJj^9# v QtK POINTER 0-,"klgO"=N]$s?<O"@(*^?OGU)kHN

i|=N$:l+rL7FX"r|5l^9#=NQtNF3T<NX"U1u7 O"X"r|KJj^9#=&GJ$lgO"]$s?<NX"U1u7O$jAK Jj^9# v QtK ALLOCATABLE ^?O POINTER 0-NIAibJ$lgG"@(*^?

OGU)kHNi|=NIAi+rL7FjA5l?lgO"=NQtNF3T<O jAQ_KJj#Qt,$jANlg"=NQtNF3T<b$jAKJj^9#

Wm0i`Ne3NBsNhK~k]O" COPYIN 8aKXj5lF$J$" THREADPRIVATE Qt^?O THREADPRIVATE &LVmC/bNQtO"J<Np `K>$^9# v OMP_DYNAMIC D-Qt"^?O0*9lCIrHQD=K9k?aK

omp_set_dynamic 5Vk<AsrHQ7F$klgO"=NQtN9lCIN3T <NjA*hSX"U1u7O$jAKJj"dj6ju7b$jAKJj^9# v 0*9lCI,HQTDNlgG"QtN9lCIN3T<,jAQ_NlgO"j

A"X"U1"^?Odj6jNu7*hSjAO]}5l^9#

&LVmC/N>0KO"HQX"U1^?O[9HX"U1KhCF"/;99k3 HOG-^;s#7?,CF"THREADPRIVATE G#l/F#Vr=.7F$k-z

THREADPRIVATE

h 13 O SMP G#l/F#V 743

OO1LbG&LVmC/,k@5lF$klg">0U-&LVmC/rHQG-k NO" THREADPRIVATE G#l/F#VNf@1G9#?@7"&LVmC/NQt KO"HQX"U1^?O[9HX"U1KhCF"/;99k3H,G-^9#\Y KD$FO" 164 Z<8NX[9HX"U1YH 166 Z<8NXHQX"U1Yr2H 7F/@5$#

-qinit=f90ptr 3sQ$i<&*W7gsO" THREADPRIVATE &LVmC/NfG k@7?]$s?<KFAr?(k3HO"j^;s#

DEFAULT 8aO"THREADPRIVATE &LVmC/NfNQtKFAr?(k3HO "j^;s# c c 1: 3NcGO"PARALLEL DO G#l/F#VO" SUB1 rFSP9#tN9l CIrFSP7F$^9# SUB1 NfN&LVmC/ BLK O" SUB1 KhCFFS P5lk5Vk<As SUB2 r}D9lCIKG-NG<?r&Q7F$^9#

PROGRAM TT

INTEGER :: I, B(50)

!$OMP PARALLEL DO SCHEDULE(STATIC, 10)

DO I=1, 50

CALL SUB1(I, B(I)) ! Multiple threads call SUB1. ENDDO END PROGRAM TT

SUBROUTINE SUB1(J, X)

INTEGER :: J, X, A(100) COMMON /BLK/ A !$OMP THREADPRIVATE(/BLK/) ! Array a is private to each thread. ! ...

CALL SUB2(J) X = A(J) + A(J + 50) ! ...

END SUBROUTINE SUB1

SUBROUTINE SUB2(K)

INTEGER :: C(100) COMMON /BLK/ C !$OMP THREADPRIVATE(/BLK/) ! ...

C = K ! ... ! Since each thread has its own copy of ! common block BLK, the assignment of ! array C has no effect on the copies of ! that block owned by other threads.

END SUBROUTINE SUB2

c 2: 3NcGO"=l>lN9lCIOBs;/7gsNfG"&LVmC/ ARR NH+N3T<r}CF$^9#"k9lCI,&LVmC/Qt TEMP ri|=9 klg"i|MO>N9lCIKDkGO"j^;s#

THREADPRIVATE

744 XL Fortran for AIX: is2<8&jU!ls9

PROGRAM ABC

INTEGER :: I, TEMP(100), ARR1(50), ARR2(50) COMMON /ARR/ TEMP !$OMP THREADPRIVATE(/ARR/)

INTERFACE

SUBROUTINE SUBS(X)

INTEGER :: X(:) END SUBROUTINE END INTERFACE ! ... !$OMP PARALLEL SECTIONS !$OMP SECTION ! The thread has its own copy of the ! ... ! common block ARR. TEMP(1:100:2) = -1 TEMP(2:100:2) = 2 CALL SUBS(ARR1) ! ... !$OMP SECTION ! The thread has its own copy of the ! ... ! common block ARR. TEMP(1:100:2) = 1 TEMP(2:100:2) = -2 CALL SUBS(ARR2) ! ... !$OMP END PARALLEL SECTIONS ! ...

PRINT *, SUM(ARR1), SUM(ARR2) END PROGRAM ABC

SUBROUTINE SUBS(X)

INTEGER :: K, X(:), TEMP(100) COMMON /ARR/ TEMP !$OMP THREADPRIVATE(/ARR/) ! ...

DO K = 1, UBOUND(X, 1)

X(K) = TEMP(K) + TEMP(K + 1) ! The thread is accessing its ! own copy of ! the common block.

ENDDO ! ...

END SUBROUTINE SUBS

3NWm0i`N=|POO"!NH*jG9# 50 -50

c 3: !NcGO"&LVmC/N0&K"km<+kQtO" THREADPRIVATE G k@5l^9#

MODULE MDL

INTEGER :: A(2) INTEGER, POINTER :: P INTEGER, TARGET :: T !$OMP THREADPRIVATE(A, P)

END MODULE MDL

THREADPRIVATE

h 13 O SMP G#l/F#V 745

PROGRAM MVAR USE MDL

INTEGER :: I INTEGER OMP_GET_THREAD_NUM

CALL OMP_SET_NUM_THREADS(2) A = (/1, 2/) T = 4 P => T

!$OMP PARALLEL PRIVATE(I) COPYIN(A, P)

I = OMP_GET_THREAD_NUM() IF (I .EQ. 0) THEN

A(1) = 100 T = 5 ELSE IF (I .EQ. 1) THEN

A(2) = 200 END IF !$OMP END PARALLEL

!$OMP PARALLEL PRIVATE(I)

I = OMP_GET_THREAD_NUM() IF (I .EQ. 0) THEN

PRINT *, ,A(2) = ,, A(2) ELSE IF (I .EQ. 1) THEN

PRINT *, ,A(1) = ,, A(1) PRINT *, ,P => ,, P END IF !$OMP END PARALLEL

END PROGRAM MVAR

0*9lCINa+K:`,HQTDNlgO"=|5lkPOO!Nh&KJj^ 9# A(2) = 2 A(1) = 1 P => 5 ^?O A(1) = 1 P => 5 A(2) = 2

X"ps v 314 Z<8NXCOMMONY v Vf<6<:&,$IWN OMP_DYNAMIC D-Qt v 781 Z<8NXomp_set_dynamicY v 715 Z<8NXPARALLEL / END PARALLELY v 718 Z<8NXPARALLEL DO / END PARALLEL DOY v 722 Z<8NXPARALLEL SECTIONS / END PARALLEL SECTIONSY

THREADPRIVATE

746 XL Fortran for AIX: is2<8&jU!ls9

WORKSHARE

WORKSHARE G#l/F#VrHQ9kH"[s`nrBT7FBTG-^9# WORKSHARE G#l/F#VO"O^l?3<I&VmC/KX"7??9/r"n H1L K,d7^9#9lCINA<`, WORKSHARE G#l/F#Vr!P9k H"A<`bN9lCIO?9/r&Q7"FnH1L r5NKlYBT7^9#

WORKSHARE G#l/F#V,-zJNO" -qsmp 3sQ$i<&*W7gs,X j5lF$kH-KBil^9# =8

block 9F<HasHN=$=VmC/#3lO"WORKSHARE =$NNzg(/

9FsHbGNnH&QrD=K7^9#9F<HasHNBTO1|=5l kNG"=NkL,LN9F<HasHK>07F$k9F<HasHO"k L,Wa5lk0K>A5l^9#block KO"J<N$:l+r^`3H, G-^9# v [sdjvF9F<HasH v ATOMIC G#l/F#V v CRITICAL =$N v FORALL =$N v FORALL 9F<HasH v PARALLEL =$N v PARALLEL DO =$N v PARALLEL SECTION =$N v PARALLEL WORKSHARE =$N v 9+i<djvF9F<HasH v WHERE =$N v WHERE 9F<HasH

[s`nNltH7FHQG-kQAD=H_~_XtO"J<NH*jG 9#

� WORKSHARE �

� block �

� ENDWORKSHARE NOWAIT �

WORKSHARE

h 13 O SMP G#l/F#V 747

ALL ANY COUNT CSHIFT DOT_PRODUCT EOSHIFT

MATMUL MAXLOC MAXVAL MINLOC MINVAL PACK

PRODUCT RESHAPE SPREAD SUM TRANSPOSE UNPACK

block KO"zg*KO^l? PARALLEL =$NKP$sI5l?9F<H asHr^`3HbG-^9#3liN9F<HasHKO)BO"j^; s# block bNf<6<jANXtFSP7O$:lb"(lasH?G"k,W ,"j^9#

WORKSHARE G#l/F#VbKO^l?9F<HasHO"nH1L K,d5l ^9#nH1L NjAO">A5lk9F<HasHKhCF[Jj^9#nH1L O"J<Nh&KjA5l^9# v [s0: [s0NF(lasHN>A,"1 DNnH1L KJj^9#e-Kj9H

5l?QAD=H_~_XtO$:lb"$/D+NnH1L K,d5l^9# v djvF9F<HasH: [sdjvF9F<HasHGO"[sbNF(lasH

NdjvF, 1 DNnH1L KJj^9#9+i<djvF9F<HasHNl g"djvF`n, 1 DNnH1L KJj^9# v =$N: F CRITICAL =$NN>A, 1 DNnH1L KJj^9#

WORKSHARE =$NbK^^l?F PARALLEL =$N, 1 DNnH1L KJ j^9#9lCIN7,A<`O"O^l? PARALLEL =$NNzg(/9FsH bK^^lk"9F<HasHrBT7^9#FORALL =$N^?O9F<Has HGO"^9/0N>A"?|9Z<9NXjbG/89k0"*hS^9/5l? djvF,"nH1L KJj^9#WHERE =$N^?O9F<HasHGO"^ 9/0*hS^9/5l?djvFN>A,nH1L KJj^9# v G#l/F#V: 1 DN ATOMIC G#l/F#V*hS=NdjvFKP9kF9

+i<QtN97, 1 DNnH1L KJj^9# v ELEMENTAL Xt: ELEMENTAL XtKP9kz-t,[sNlgO"[sNF(

lasHKP9kXtN,Q, 1 DNnH1L KJj^9#

e-NjAN&A"IlbVmC/bN9F<HasHK,Q5lJ$lgO"=N9 F<HasH, 1 DNnH1L KJj^9#

WORKSHARE

748 XL Fortran for AIX: is2<8&jU!ls9

,' WORKSHARE =$NbN9F<HasHrNBKBTGBT9k?aK"=$NO" BsNhN0*(/9FsHbKO^J1lPJj^;s#BsNhN0*(/9Fs HN0&G WORKSHARE =$Nr+D1?9lCIO"=N=$NbG9F<Ha sHr`!>A7^9#

WORKSHARE G#l/F#VO"Gba$H3mK"k0*KO^l? PARALLEL G#l/F#V,"lP"=lrP$sI7^9#

18 PARALLEL G#l/F#VHP$sI9k" DO"SECTIONS"SINGLE *h S WORKSHARE G#l/F#VrM9HG-^;s#

CRITICAL"MASTER"^?O ORDERED G#l/F#VN0*(/9FsHbK O" WORKSHARE G#l/F#VrXjG-^;s#

WORKSHARE =$NN0*(/9FsHbKO" BARRIER"MASTER"^?O ORDERED G#l/F#VrXjG-^;s#

[sdjvF"9+i<djvF"^9/5l?[sdjvF"^?O block bNWi $Y<HQtKdjvFk FORALL djvFNlgO"kLO$jAG9#

block bN[s0,Mr2H9klgO"Wi$Y<HQtNX"U1u7^?Odj 6ju7O"F9lCI,18MrW;9k^G"0NMO$jAG9#

NO WAIT 8ar WORKSHARE =$NNGeGXj7J$H" BARRIER G#l/ F#V,E[*KXj5l^9#

WORKSHARE =$NO"A<`bN9YFN9lCIG+D+k+"^C?/J$+ NIAi+G"k,W,"j^9# c c 1: !NcGO"WORKSHARE G#l/F#V,"^9/5l?0rBsK>A7 ^9# !$OMP WORKSHARE

FORALL (I = 1 : N, AA(1, I) = 0) AA(1, I) = I BB = TRANSPOSE(AA) CC = MATMUL(AA, BB) !$OMP ATOMIC

S = S + SUM(CC) !$OMP END WORKSHARE

c 2: !NcKO"WORKSHARE =$NNltH7F"f<6<jAN ELEMENTAL ,^^l^9# !$OMP WORKSHARE

WHERE (AA(1, :) /= 0.0) AA(1, :) = 1 / AA(1, :) DD = TRANS(AA(1, :))

WORKSHARE

h 13 O SMP G#l/F#V 749

!$OMP END WORKSHARE

ELEMENTAL REAL FUNCTION TRANS(ELM) RESULT(RES) REAL, INTENT(IN) :: ELM RES = ELM * ELM + 4 END FUNCTION

X"ps v 697 Z<8NXATOMICY v 700 Z<8NXBARRIERY v 701 Z<8NXCRITICAL / END CRITICALY v 726 Z<8NXPARALLEL WORKSHARE / END PARALLEL WORKSHAREY v Vf<6<:&,$IWNX-qsmp *W7gsY

OpenMP G#l/F#V8a J<N OpenMP G#l/F#V8arHQ9kH"Bs=$NbNQtN-zOO0 -rXjG-^9#^?"3NaN IF"NUM_THREADS"ORDERED"*hS SCHEDULE 8arHQ7F"BsNhNBsD-r)f9k3HbG-^9#\7/ O"\YJG#l/F#VNb@r2H7F/@5$#

COPYIN COPYPRIVATE DEFAULT IF

FIRSTPRIVATE LASTPRIVATE NUM_THREADS ORDERED

PRIVATE REDUCTION SCHEDULE SHARED

G#l/F#V8aN0m<Pk,'

Qt>^?O&LVmC/>r8aK#tsXj7FOJj^;s#

&LVmC/NasP<G"kQt"&LVmC/>"^?OQt>O"!Nc0r| $F"18G#l/F#VN#tN8aKXj7FOJj^;s# v >0U-&LVmC/^?O>0U-QtO"18G#l/F#VN

FIRSTPRIVATE *hS LASTPRIVATE H7FjAG-^9# v NUM_THREADS 8aKXj5lF$kQtO"18G#l/F#VNLN8aKX

j9k3H,G-^9# v IF 8aKXj5lF$kQtO"18G#l/F#VNLN8aKXj9k3H,G

-^9#

QtN-zOOrQ99k8arXj7J$lgO"G#l/F#VNFAru1kQ tNGU)kH-zOOO"SHARED KJj^9#

BsNhN0*(/9FsHbG2H5lkWm7<8c<NfGk@5l?"SAVE ^?O STATIC 0-r}Dm<+kQtKO"E[N SHARED 0-,"j^9# B

WORKSHARE

750 XL Fortran for AIX: is2<8&jU!ls9

| | | |

| | sNhN0*(/9FsHbG2H5lkWm7<8c<NfGk@5l?"SAVE ^ ?O STATIC 0-r}?J$m<+kQtKO"E[N PRIVATE 0-,"j^9#

BsNhN0*(/9FsHbG2H5lkWm7<8c<NfGk@5l?"b8e <kN&LVmC/*hSQtNasP<KO"=li, THREADLOCAL ^?O THREADPRIVATE &LVmC/*hSb8e<kQtG"klgr|$F"E[N SHARED 0-,"j^9#

J<Nh&Ju7GO"Bs^?OnH&Q=$N,BT5lF$kV"G#l/F# VN PRIVATE"FIRSTPRIVATE"LASTPRIVATE"^?O REDUCTION 8aGHQ 5lkQt"k$OQt5V*V8'/HKD$F"2H"jA"jAr|"X"U1 u7NQ9"dj6ju7NQ9"^?OBz-tH7FNXjrTCFOJj^; s# v G#l/F#V=$N,"k-zOO1LJ0N-zOO1LNf v QtA0_j0Nf

Qtr PRIVATE"FIRSTPRIVATE"LASTPRIVATE"^?O REDUCTION H7Fk @9k3H,G-^9#3NQt,9GK>NQtH9Hl<8,X"7F$klgG "CFb=&G9#9Hl<8X"U1,"EQUIVALENCE 9F<HasH^?O COMMON VmC/NfGk@5lF$kQtKD$F8_9k3H,"j^9# PRIVATE"FIRSTPRIVATE"LASTPRIVATE"^?O REDUCTION QtH9Hl<8 ,X"7F$kQtNlgO"!Nh&KJj^9# v PRIVATE"FIRSTPRIVATE" LASTPRIVATE ^?O REDUCTION QtH9Hl< 8,X"7?QtNbF"dj6ju7"*hSX"U1u7O"Bs=$NK~k ~O$jAG9# v X"7?QtNdj6ju7"X"U1u7"*hSbFO" PRIVATE"

FIRSTPRIVATE" LASTPRIVATE ^?O REDUCTION QtrjA9klg"^? O=NQtNdj6ju7^?OX"U1u7rjA9klgO"$jAKJj^ 9# v PRIVATE"FIRSTPRIVATE" LASTPRIVATE ^?O REDUCTION QtNdj6j u7"X"U1u7"*hSbFO"X"7?QtrjA9klg"^?OX"7? QtNdj6ju7^?OX"U1u7rjA9klgO"$jAKJj^9#

]$s?<*hS OpenMP Fortran API P<8gs 2.0 OpenMP Fortran API P<8gs 2.0 O"PRIVATE 8aNQt^?OQt5V*V8 '/H, POINTER 0-r}D3H,G-kh&K7^9#]$s?<NX"U1u7 O"9lCI,n.5l?H-H"9lCI,K~5l?H-K$jAKJj^9#

IBM H%

XL Fortran O"FIRSTPRIVATE ^?O LASTPRIVATE 8aNQt^?OQt5V* V8'/H, POINTER 0-r}D3H,G-kh&K9kH%!=rs!7^9#9

WORKSHARE

h 13 O SMP G#l/F#V 751

| | | | | |

| | | lCIn.~N FIRSTPRIVATE ]$s?<Nlg"]$s?<NF3T<,*j8J kH18X"U1u7ru1hj^9#]$s?<, LASTPRIVATE 8aGHQ5l klg"]$s?<O"GeN+jV7^?O SECTION N*ojNX"U1u7r] }7^9#

IBM H% N*j

OpenMP Fortran API P<8gs 2.0 8`HN04J`rr]}9kKO"POINTER QtO"PRIVATE 8aKN_,Q7F/@5$#

COPYIN

COPYIN 8arXj9klg"FQtN^9?<&9lCIN3T<^?O copyin_entity_list bKk@5l?&LVmC/O"BsNhNOaG#L5l^9#= NBsNhbGBT9kA<`bNF9lCIO" copyin_entity_list bN9YFN(s F#F#<NWi$Y<H&3T<ru1hj^9#copyin_entity_list bKk@5l? 9YFNQtO" THREADPRIVATE G"k+" THREADPRIVATE G#l/F#V GHQ5lk&LVmC/NasP<G"k,W,"j^9# =8

copyin_entity

variable THREADPRIVATE Qt"^?O&LVmC/bN

THREADPRIVATE QtG9#

common_block_name

THREADPRIVATE &LVmC/>G9# ,' COPYIN 8arXj9klgO"J<N3HOT(^;s# v copyin_entity_list NfG18(sF#F#<>r#tsXj9k# v 18G#l/F#VNL9N COPYIN 8aNfG18(sF#F#<>rXj9 k#

� COPYIN( copyin_entity_list ) �

� variable_name

/ common_block_name/ �

WORKSHARE

752 XL Fortran for AIX: is2<8&jU!ls9

| | |

| | | |

| | | |

| | | | | |

| | v copyin_entity_list bN18>0U-&LVmC/bG"&LVmC/>HQtN>}

rXj9k# v 18G#l/F#VN[Jk COPYIN 8aNfN18>0U-&LVmC/bG"

&LVmC/>HQtN>}rXj9k# v ALLOCATABLE 0-r}DQtrXj9k#

9lCINA<`N^9?<&9lCI, COPYIN 8ar^`G#l/F#VK#9 kH"9lCINQtNWi$Y<H&3T<^?O COPYIN 8abKXj5lk& LVmC/O"^9?<&9lCIN3T<H18Mr}A^9#

COPYIN 8aO"!NG#l/F#VK,Q5l^9# v PARALLEL v PARALLEL DO v PARALLEL SECTIONS v PARALLEL WORKSHARE

COPYPRIVATE

COPYPRIVATE 8arXj9klgO"Wi$Y<HQtNM"^?OA<`bN 1 D*V8'/H+i&Q*V8'/HXN]$s?<NMO"=NA<`bN>N9Y FN9lCIKP~9kQtK3T<5l^9# copyprivate_entity_list bNQt,]$ s?<GJ$lgO"=NA<`bN9YFN9lCINP~9kQtO"=NQtN MrHQ7FjA5l^9#Qt,]$s?<NlgO"=NA<`bN9YFN9l CINP~9kQtO"]$s?<NX"U1u7rHQ7FjA5l^9#0t]$ s?<*hS[j5$:[sO" copyprivate_entity_list GOHQG-^;s# =8

copyprivate_entity

variable Os@BsNhbNWi$Y<HQtG9#

common_block_name

THREADPRIVATE &LVmC/>G9#

� COPYPRIVATE( copyprivate_entity_list ) �

� variable

/ common_block_name/ �

COPYIN

h 13 O SMP G#l/F#V 753

| | | | | | |

,' &LVmC/, copyprivate_entity_list K^^lklgO" THREADPRIVATE G#l /F#VbGXj9k,W,"j^9#5iK" COPYPRIVATE 8aO"object_list bN9YFNQt, copyprivate_entity_list bKXj5lF$kbNH7F&LVmC/ r7$^9#

COPYPRIVATE 8aO"SINGLE =$NNGeK"k END SINGLE G#l/F#V KXj9k,W,"j^9#3sQ$i<O"9lCI,=N=$NNGeK"kE[ N BARRIER G#l/F#VrLa7F7^&0K" COPYPRIVATE 8ar>A7 ^9# copyprivate_entity_list GXj5l?QtO" SINGLE =$NN PRIVATE ^? O FIRSTPRIVATE 8abGOHQG-^;s# END SINGLE G#l/F#V,Bs NhN0*(/9FsHbGHQ5l?lg" copyprivate_entity_list bKXj7?Qt O"=NBsNhbGWi$Y<HG"k,W,"j^9#

COPYPRIVATE 8aO"NOWAIT 8aH18 END SINGLE G#l/F#VKXj9 k3HOG-^;s#

THREADLOCAL &LVmC/^?O=N&LVmC/NasP<O"COPYPRIVATE 8aNltK9k3HOv5l^;s#

COPYPRIVATE 8aO"!NG#l/F#VK,Q5l^9# v END SINGLE

DEFAULT

DEFAULT 8arXj9kH"Bs=$NNzg(/9FsHNfN9YFNQtK" default_scope_attr N-zOO0-,"kh&KXj9k3H,G-^9#

DEFAULT(NONE) rXj9kH"GU)kHN-zOO0-OXj5l^;s#7? ,CF"Qt,!NbNGJ$Bj"Bs=$NNG<?-zOO0-8aNfNBs =$NNzg(/9FsHNfGHQ9k=l>lNQtr@(*Kj9H9k,W, "j^9# v THREADPRIVATE v THREADPRIVATE &LVmC/NasP< v ]$sF#s0h v !NbNNk<W+jV7QtlQH7FHQ5lkk<W+jV7Qt

� BsNhNzg(/9FsHNfNg!k<W � BsNhKP$sI9kBs DO k<W v BsNhKP$sI9knH&Q=$NNf@1GHQ5l"=l>lNnH&Q=

$NNG<?-zOO0-8aNfGXj5lkQt

COPYPRIVATE

754 XL Fortran for AIX: is2<8&jU!ls9

|

DEFAULT 8aO"Bs=$NK"k9YFNQt,18 PRIVATE"SHARED NI Ai+N18GU)kHN-zOO0-r&Q9k+"^?OGU)kHN-zOO0 -OHQ7J$+rXj7^9# =8

default_scope_attr

PRIVATE"SHARED"^?O NONE N&A 1 DG9# ,' G#l/F#VK DEFAULT(NONE) rXj9klg"9YFN>0U-QtH" FIRSTPRIVATE"LASTPRIVATE"PRIVATE"REDUCTION"^?O SHARED 8a K"kG#l/F#V=$NNzg(/9FsHbG2H5l?[s;/7gs"[s (lasH"=$N3s]<MsH"^?O5V9Hjs0N9YFN8<N>0rX j7J1lPJj^;s#

G#l/F#VK DEFAULT(PRIVATE) rXj9klg"9YFN>0U-QtH" G#l/F#V=$NNzg(/9FsHbG2H5l?[s;/7gs"[s(la sH"=$N3s]<MsH"^?O5V9Hjs0N9YFN8<N>0O"&LV mC/*hSHQX"U15l?Qtr^_ (?@7"POINTEE *hS THREADLOCAL &LVmC/O|/)"PRIVATE 8aK@(*Kj9H5lF$k+ Nh&K"9lCIKP7F PRIVATE 0-r}A^9#

G#l/F#VK DEFAULT(SHARED) rXj9klg"9YFN>0U-QtH"G #l/F#V=$NNzg(/9FsHbG2H5l?[s;/7gs"[s(las H"=$N3s]<MsH"^?O5V9Hjs0N9YFN8<N>0O"POINTEE r|-" SHARED 8aK@(*Kj9H5lF$k+Nh&K"9lCIKP7F SHARED 0-r}A^9#

G#l/F#VK DEFAULT 8ar@(*K(5J$lg"GU)kHN0nO" DEFAULT(SHARED) KJj^9#

DEFAULT 8aO"!NG#l/F#VK,Q5l^9# v PARALLEL v PARALLEL DO v PARALLEL SECTIONS v PARALLEL WORKSHARE

� DEFAULT( default_scope_attr ) �

DEFAULT

h 13 O SMP G#l/F#V 755

| | | | | c !NcO"DEFAULT(NONE) NHQ!H"BsNhNfNQtNG<?-zOO0- rXj9k?aN,'N$/D+r(7F$^9#

PROGRAM MAIN

COMMON /COMBLK/ ABC(10), DEF

! THE LOOP ITERATION VARIABLE, I, IS NOT ! REQUIRED TO BE IN DATA SCOPE ATTRIBUTE CLAUSE

!$OMP PARALLEL DEFAULT(NONE) SHARED(ABC)

! DEF IS SPECIFIED ON THE WORK-SHARING DO AND IS NOT ! REQUIRED TO BE SPECIFIED IN A DATA SCOPE ATTRIBUTE ! CLAUSE ON THE PARALLEL REGION.

!$OMP DO FIRSTPRIVATE(DEF)

DO I=1,10

ABC(I) = DEF END DO !$OMP END PARALLEL END IF IF 8arXj9kH"BT~D-O"VmC/r`!GBT9kN+BsGBT9kN +rhj9k?aK"F9HrBT7^9# scalar_logical_expression ,?G"klg" VmC/OBsGBT5l"?GJ$lg"`!GBT5l^9# =8

,' PARALLEL SECTIONS =$NNlg"PRIVATE 8aK~CF$J$QtO"GU) kHG SHARED H7F[j5l^9#

IF 8aO"$UNG#l/F#VK 1 Y@1H_~a^9#

GU)kHGO"M9H5l?Bsk<WO"IF 8aN_jK++ojJ/`!=5l ^9#3NGU)kHO"-qsmp=nested_par 3sQ$i<&*W7gsrHQ7FQ 9G-^9#

IF 0O"Bs=$NN3sF-9HN0&G>A5l^9# IF 0NfNXt2HO" {!nQr?(kbNG"CFOJj^;s#

� IF ( scalar_logical_expression ) �

DEFAULT

756 XL Fortran for AIX: is2<8&jU!ls9

| | |

IF 8aO"!NG#l/F#VK,Q5l^9# v 715 Z<8NXPARALLEL / END PARALLELY v 718 Z<8NXPARALLEL DO / END PARALLEL DOY v 722 Z<8NXPARALLEL SECTIONS / END PARALLEL SECTIONSY v 726 Z<8NXPARALLEL WORKSHARE / END PARALLEL WORKSHAREY

FIRSTPRIVATE

FIRSTPRIVATE 8arXj9klgO"=l>lN9lCIO"data_scope_entity_list NfK"H+Ni|=5l?m<+k&3T<H&LVmC/r}CF$^9#

FIRSTPRIVATE 8aO"PRIVATE 8aH18QtrXj9k3H,G-" PRIVATE 8aH1MN}!GXtrXj9k3H,G-^9#c0O"G#l/F#V=$NK ~k~NQtNuVG9# FIRSTPRIVATE QtO8_7F*j"G#l/F#V=$ NK~k~K=l>lN9lCIQKi|=5lF$^9# =8

,' FIRSTPRIVATE 8aNQtO"J<N$:lK9k3HbG-^;s# v ]$sF#s0h v [j5$:[s v THREADLOCAL &LVmC/ v THREADPRIVATE &LVmC/^?O=NasP< v THREADPRIVATE Qt v dj6jD=*V8'/H

!Nlg"Bs=$NN FIRSTPRIVATE 8aNfGQtrXj9k3HOG-^; s# v Qt,">0j9H&9F<HasH"QtA0_j0"^?O9F<HasHXt

jAN0NfK"klg# v Bs=$NbG"A0=5l? I/O KhCF9F<HasHXt"QtA0_j0r

2H9klg"^?O>0j9H I/O KhCF>0j9Hr2H9klg#

s1| I/O `nrT&(sF#F#<N 1 D, FIRSTPRIVATE Qt" FIRSTPRIVATE QtN5V*V8'/H"^?O FIRSTPRIVATE QtKX"U1i

� FIRSTPRIVATE( data_scope_entity_list ) �

IF

h 13 O SMP G#l/F#V 757 l?]$s?<G"klg"lW9kE[NT!^?O WAIT 9F<HasHO"9l CI,*ok0KBT5lJ1lPJj^;s#

&LVmC/ND9NasP<,Wi$Y<H=5lkH"Xj5l?QtN9Hl< 8H&LVmC/N9Hl<8HNX"-OJ/Jj^9#

FIRSTPRIVATE QtKX"9k9Hl<8G"k$UNQtO"Qs=$NK~kH -K$jAKJj^9#

G#l/F#V=$NK"sVmC-s0L.rBT9kaC;<8w#$s?<U' <9 (MPI) k<AsXN FIRSTPRIVATE z-t,"klg"MPI L.O=$N,* ok0K0;9k,W,"j^9#

FIRSTPRIVATE 8aO"!NG#l/F#VK,Q5l^9# v DO v PARALLEL v PARALLEL DO v PARALLEL SECTIONS v PARALLEL WORKSHARE v SECTIONS v SINGLE

LASTPRIVATE

LASTPRIVATE 8arHQ9klgO" data_scope_entity_list NfK"k=l>lNQ tH&LVmC/O" PRIVATE G"j" data_scope_entity_list NfN=l>lNQt NGeNMO"G#l/F#VN=$NN0&+i2H9k3H,G-^9# LASTPRIVATE 8ar DO ^?O PARALLEL DO KHQ9klgO"GeNMOk <WNGeN+jV7NeNMKJj^9# LASTPRIVATE 8ar SECTIONS ^? O PARALLEL SECTIONS KHQ9klgO"GeNMO=$NNGeN SECTION NeNQtNMKJj^9# k<WNGeN+jV7^?O=$NNGeN;/7gs G LASTPRIVATE Qt,jA5lJ$lg"QtOk<W^?O=$NNeGb$j AG9#

LASTPRIVATE 8aO"PRIVATE 8aH1MN!=r}CF$kNG"18p`r~ ?9QtrXj7J1lPJj^;s# ?@7"G#l/F#V=$N+iPk~NQ tNu7Oc0G9#3sQ$i<O"QtNGeNMrhj7F">0U-QtfK ]I5lF$k=NMN3T<rhCF=$NNeKHQ7^9# LASTPRIVATE Q tO"=$NK~k~K FIRSTPRIVATE QtGJ$lgKO$jAG9#

FIRSTPRIVATE

758 XL Fortran for AIX: is2<8&jU!ls9

| |

=8

,' LASTPRIVATE 8aNQtO"J<N$:lK9k3HbG-^;s# v ]$sF#s0h v dj6jD=*V8'/H v [j5$:[s v THREADLOCAL &LVmC/ v THREADPRIVATE &LVmC/^?O=NasP< v THREADPRIVATE Qt

!Nlg"Bs=$NN LASTPRIVATE 8aNfGQtrXj9k3HOG-^; s# v Qt,">0j9H&9F<HasH"QtA0_j0"^?O9F<HasHXt

jAN0NfK"klg# v Bs=$NbG"A0=5l? I/O KhCF9F<HasHXt"QtA0_j0r

2H9klg"^?O>0j9H I/O KhCF>0j9Hr2H9klg#

s1| I/O `nrT&(sF#F#<N 1 D, LASTPRIVATE"LASTPRIVATE Q tN5V*V8'/H"^?O LASTPRIVATE QtKX"U1il?]$s?<G" klg"lW9kE[NT!^?O WAIT 9F<HasHO"9lCI,*ok0KB T5lJ1lPJj^;s#

&LVmC/ND9NasP<,Wi$Y<H=5lkH"Xj5l?QtN9Hl< 8H&LVmC/N9Hl<8HNX"-OJ/Jj^9#

LASTPRIVATE QtKX"9k9Hl<8G"k$UNQtO"Qs=$NK~kH- K$jAKJj^9#

G#l/F#V=$NK"sVmC-s0L.rBT9kaC;<8w#$s?<U' <9 (MPI) k<AsXN LASTPRIVATE z-t,"klg"MPI L.O=N=$N ,*ok0K0;9k,W,"j^9#

QtrnH&QG#l/F#VK LASTPRIVATE H7FXj7"=NG#l/F#V K NOWAIT 8arXj7F"klgO"=NQtrnH&Q=$NNGeH BARRIER NVKHQ9k3HOG-^;s#

� LASTPRIVATE( data_scope_entity_list ) �

LASTPRIVATE

h 13 O SMP G#l/F#V 759

| |

| | |

Bs=$NK LASTPRIVATE H7FXj9kQtO"=$NNGeGjAQ_KJj ^9##tN9lCIK1~jA,"klg"^?O#tN9lCIG LASTPRIVATE QtrHQ9klgO"Qt,jAQ_HJk=$NNGeG9lCI,1|=5lk h&K9k,W,"j^9#?H(P"#tN9lCI,"LASTPRIVATE Qtr}D PARALLEL =$Nr!P9kH"LASTPRIVATE QtO END PARALLEL GjAQ _KJkNG"9lCI, END PARALLEL G#l/F#VK#9kH-K"9lC Ir1|=9k,W,"j^9#7?,CF"PARALLEL =$N4NO"1|=$N bG0k7F$k,W,"j^9#

LASTPRIVATE 8aO"!NG#l/F#VK,Q5l^9# v DO v PARALLEL DO v PARALLEL SECTIONS v SECTIONS c !NcO"NOWAIT 8aNeG LASTPRIVATE QtrHQ9k57$}!r(7F$ ^9# !$OMP PARALLEL !$OMP DO LASTPRIVATE(K)

DO I=1,10

K=I+1 END DO

!$OMP END DO NOWAIT

! PRINT *, K **ERROR** ! The reference to K must occur after a ! barrier.

!$OMP BARRIER

PRINT *, K ! This reference to K is legal. !$OMP END PARALLEL END NUM_THREADS

NUM_THREADS 8arHQ9kH"BsNhGHQ9k9lCItrXjG-^9# e3NBsNhKO?G5l^;s#NUM_THREADS 8aO" omp_set_num_threads i$Vij<&k<As^?OD-Qt OMP_NUM_THREADS rHQ7FXj5l?9lCIthjb%h5l^9#

LASTPRIVATE

760 XL Fortran for AIX: is2<8&jU!ls9

| | | | | | | |

=8

,' scalar_integer_expression NMO5GJ1lPJj^;s#0O"BsNhN3sF-9 HN0&G>A5l^9#0NfGNXtFSP7"*hS0G2H5lkQtNMr Q99kXtFSP7NkLO"INh&KJk+=[G-^;s#

0*9lCIrHQD=K9k?aKD-Qt OMP_DYNAMIC rHQ9klgO" scalar_integer_expression O"BsNhGHQD=J9lCINGgtrjA7^9#

M9H5l?BsNhNltH7F NUM_THREADS 8ar^`lgO" omp_set_nested i$Vij<&k<AsrXj9k+"^?O OMP_NESTED D- Qtr_j9k,W,"j^9#=&7J$lgO"=NBsNhNBTO>s=5l ^9# NUM_THREADS 8aO"J<NnH&Q=$NK,Q5l^9# v PARALLEL v PARALLEL DO v PARALLEL SECTIONS v PARALLEL WORKSHARE

ORDERED

nH&Q=$NK ORDERED 8arXj9kH"Bsk<WN0*(/9FsHbK ORDERED G#l/F#VrXjG-^9# =8

,' ORDERED 8aO"!NG#l/F#VK,Q5l^9# v 703 Z<8NXDO / END DOY

� NUM_THREADS( scalar_integer_expression ) �

� ORDERED �

NUM_THREADS

h 13 O SMP G#l/F#V 761

| | v 718 Z<8NXPARALLEL DO / END PARALLEL DOY

PRIVATE

J<Kj9H5lF$kG#l/F#VN$:l+ 1 DG PRIVATE 8arXj9k lgO"A<`bN=l>lN9lCIO" data_scope_entity_list NfK"H+N$i |=lQQtH&LVmC/Nm<+k&3T<r}CF$^9#

QtNM, 1 DN9lCIGW;5l"=NM,>N9lCIKM87F$J$lg" ^?O=$NbGHQ5lk0KjA5lF$klg"^?O=NM,=$NN*;e KOHQ5lJ$lgO"QtKO PRIVATE 0-rXj7J1lPJj^;s# PRIVATE QtN3T<OF9lCIKm<+kG8_7^9#F9lCIO" PRIVATE QtN"i|=5lF$J$H+N3T<ru1hj^9# PRIVATE Qt O"G#l/F#V=$NK~k~HPk~K"$jANM^?OX"U1u7r}A ^9# G#l/F#V=$NNzg(/9FsHbK"k9YFN9lCIQtKO" PRIVATE 0-,GU)kHGXj5lF$^9# =8

,' PRIVATE 8aNQtKO"J<NbNrXj9k3HOG-^;s# v ]$sF#s0h v [j5$:[s v THREADLOCAL &LVmC/ v THREADPRIVATE &LVmC/^?O=NasP< v THREADPRIVATE Qt

!Nlg"Bs=$NN PRIVATE 8aNfGQtrXj9k3HOG-^;s# v Qt,">0j9H&9F<HasH"QtA0_j0"^?O9F<HasHXt

jAN0NfK"klg# v Bs=$NbG"A0=5l? I/O KhCF9F<HasHXt"QtA0_j0r

2H9klg"^?O>0j9H I/O KhCF>0j9Hr2H9klg#

s1| I/O `nrT&(sF#F#<N 1 D, PRIVATE Qt"PRIVATE QtN5 V*V8'/H"^?O PRIVATE QtKX"U1il?]$s?<G"klg"lW 9kE[NT!^?O WAIT 9F<HasHO"9lCI,*ok0KBT5lJ1l PJj^;s#

� PRIVATE( data_scope_entity_list ) �

ORDERED

762 XL Fortran for AIX: is2<8&jU!ls9

&LVmC/ND9NasP<,Wi$Y<H=5lkH"Xj5l?QtN9Hl< 8H&LVmC/N9Hl<8HNX"-OJ/Jj^9#

PRIVATE QtKX"9k9Hl<8G"k$UNQtO"Qs=$NK~kH-K$ jAKJj^9#

G#l/F#V=$NK"sVmC-s0L.rBT9kaC;<8w#$s?<U' <9 (MPI) k<AsXN PRIVATE z-t,"klg"MPI L.O=N=$N,*o k0K0;9k,W,"j^9#

PRIVATE 8aN data_scope_entity_list K"kQt>O"dj6jD=*V8'/HG "CFb+^$^;s# 3N*V8'/HO"G#l/F#V=$NKGiK~k~K dj6ilF$FOJj^;s#^?"=$NrBT9k9YFN9lCIN*V8' /Hrdj6j*hSdj6jr|7J1lPJj^;s#

G#l/F#V=$NN0*(/9FsHbK"k2H5lF$k5VWm0i`N SAVE ^?O STATIC 0-,J$m<+kQtKO"E[N PRIVATE 0-,"j^ 9# PRIVATE 8aO"!NG#l/F#VK,Q5l^9# v DO v PARALLEL v PARALLEL DO v PARALLEL SECTIONS v SECTIONS v SINGLE v PARALLEL WORKSHARE c !NcO"9F<HasHXtrjA9k?aKHQ5lk PRIVATE QtN57$H Q!r(7F$^9#maTGO"5zJHQ!,(5lF$^9#9F<HasHX tNfK J ,"k?a"J , PRIVATE HJCF$kBs=$NbGO"9F<Ha sHXtr2HG-^;s#

INTEGER :: ARR(10), J = 17 ISTFNC() = J

!$OMP PARALLEL DO PRIVATE(J)

DO I = 1, 10 J=I ARR(I) = J ! ARR(I) = ISTFNC() **ERROR** A reference to ISTFNC would ! make the PRIVATE(J) clause

PRIVATE

h 13 O SMP G#l/F#V 763

| |

| | | | | | | | |

! invalid. END DO PRINT *, ARR END REDUCTION

REDUCTION 8aO"G#l/F#V=$NbK"k8aGk@5l?>0U-Qtr 977^9# Bs=$NbGO"REDUCTION QtNfVMO97+NJ0GOHQ 5l^;s# =8

op_fnc reduction_op ^?O reduction_function G9#3lO"3NQtb^aF"9Y

FN REDUCTION 9F<HasHK^^l^9#G#l/F#V=$NNQ tK#tN REDUCTION i;R^?OXtrXj7FOJj^;s# OpenMP Fortran API P<8gs 2.0 `rr]}9kKO"REDUCTION 8a K op_fnc rXj9k,W,"j^9#

REDUCTION 9F<HasHNA0O"!N$:l+KJj^9#

=l>lNU#O!NH*jG9#

reduction_var_ref

REDUCTION 8aK~lkQt^?OQtN5V*V8'/HG9#

reduction_op

+"-"*".AND.".OR.".EQV.".NEQV."^?O .XOR. N$:l+NH_~ _i;RG9#

reduction_function

MAX"MIN" IAND"IOR"^?O IEOR N$:l+NH_~_Wm7<8c <G9#

� REDUCTION( variable_name_list ) op_fnc : �

� reduction_var_ref = expr reduction_op reduction_var_ref �

� reduction_var_ref = reduction_var_ref reduction_op expr �

� reduction_var_ref = reduction_function (expr, reduction_var_ref) �

� reduction_var_ref = reduction_function (reduction_var_ref, expr) �

PRIVATE

764 XL Fortran for AIX: is2<8&jU!ls9

| | | |

| | | | | | | | |

| | | |

| | |

| | | | |

=l>lNi;RHH_~_!=N5,Ni|=MO"!N=K(5lF$^9#B] Ni|=MO"P~9k REDUCTION QtNG<??HlW7^9#

H_~_i;R i|= + 0 * 1 - 0 .AND. .TRUE. .OR. .FALSE. .EQV. .TRUE. .NEQV. .FALSE. .XOR. .FALSE.

H_~_Wm7<8c< i|=

MAX ==G-kG.Nt MIN ==G-kGgNt IAND 4SCH,*s IOR 0 IEOR 0

,' REDUCTION 9F<HasHKO!N,',,Q5l^9# v REDUCTION 8aNQtO"REDUCTION 8a,~CF$kG#l/F#V=$N

bN REDUCTION 9F<HasHKN_~lk3H,G-^9# v REDUCTION 9F<HasHK~lk 2 DN reduction_var_ref O"zg*K1lG

J1lPJj^;s# v reduction_var_ref = expr operator reduction_var_ref NA0N REDUCTION 9F<H asHOHQG-^;s#

&LVmC/ND9NasP<r REDUCTION 8aKXj9kH"Xj5l?QtN 9Hl<8H&LVmC/HNX"-OJ/Jj^9#

nH&Q=$NN REDUCTION 8aNfGXj9kQtO"=lrOsG$k PARALLEL =$NNfG&Q5lk,W,"j^9#

NOWAIT 8ar}D=$NG REDUCTION 8arHQ9klgO"9YFN9lCI , REDUCTION 8ar0;7?3HrN'9k?aKPj"1|,BT5lk^G O"REDUCTION QtO$jAN^^G9#

REDUCTION

h 13 O SMP G#l/F#V 765

| | | |

REDUCTION QtO"=l, REDUCTION QtH7FHQ5l?=$NN0*(/9 FsHbG"LN=$NN FIRSTPRIVATE"PRIVATE ^?O LASTPRIVATE 8aN fGHQG-^;s#

REDUCTION 8aK op_fnc ,Xj5lF$klg" variable_name_list NFQtOH _~_?$WGJ1lPJj^;s#QtO"G#l/F#V=$NNzg(/9Fs HbN REDUCTION 9F<HasHfGN_HQG-^9# op_fnc O"3NG#l /F#V, trigger_constant $OMP rHQ9klgKXj9k,W,"j^9#

REDUCTION 8aGOLsi;K~lk>0U-QtrXj7^9#3sQ$i<O" =Nh&JQtNm<+k&3T<r]}7^9,"=$N+iPk~KOF3T<r kg7^9# REDUCTION QtNfVMO"IN9lCI,W;rGiK*;7?+ K~8F,vJgxGkg5l^9#7?,CF""kBsBTHLNBsBTHGS CH,1lNkLKJk3HO]ZG-^;s#3lO"#tNBsBT,"18tN 9lCI"918e<js0&?$W"*hSAcs/&5$:rHQ9klgKbv FO^j^9#

Bs=$NK REDUCTION ^?O LASTPRIVATE H7FXj9kQtO"=$NN GeGjAQ_KJj^9##tN9lCIK1~jA,"klg""k$O#tN9 lCIG REDUCTION ^?O LASTPRIVATE QtrHQ9klgO"Qt,jAQ _HJkH-K=$NNGeG9lCI,1|=5lkh&K9k,W,"j^9#? H(P"#tN9lCI, REDUCTION Qtr}D PARALLEL =$Nr!P9kl gO"REDUCTION QtO END PARALLEL GjAQ_KJkNG"9lCI, END PARALLEL G#l/F#VK#9kH-K"9lCIr1|=9k,W,"j^ 9# 7?,CF"PARALLEL =$N4NO"1|=$NbG0k7F$k,W,"j ^9# REDUCTION 8aNQtO"H_~_?$WK9k3HOG-^;s# REDUCTION 8aK"kQt^?O(lasHO"!NbNK9k3HOG-^;s# v ]$sF#s0h v [j5$:[s v THREADLOCAL &LVmC/ v THREADPRIVATE &LVmC/^?O=NasP< v THREADPRIVATE Qt v dj6jD=*V8'/H v Fortran 90 ]$s?<

3liN,'O"OpenMP G#l/F#VGN REDUCTION NHQ!rb@7F$^ 9# REDUCTION 8ar INDEPENDENT G#l/F#VGHQ7F$klgO" INDEPENDENT G#l/F#Vr2H7F/@5$#

OpenMP GN REDUCTION 8aO"!NG#l/F#VK,Q5l^9# v DO

REDUCTION

766 XL Fortran for AIX: is2<8&jU!ls9 v PARALLEL v PARALLEL DO v PARALLEL SECTIONS v PARALLEL WORKSHARE v SECTIONS

SCHEDULE

SCHEDULE 8arHQ7F"Bs=N?aNAcs/}0rXjG-^9#918e <js0&?$W^?OAcs/&5$:K~8F"[Jk}!GnH,9lCIKd jvFil^9# =8

sched_type

AFFINITY"DYNAMIC"GUIDED"RUNTIME"STATIC N$:l+ 1 DG 9# n 5N9+i<0t0GJ1lPJj^;s#3lr RUNTIME sched_type KP

7FXj9k3HO7J$G/@5$# trigger_constant $OMP rHQ9kl g"918e<js0&?$W AFFINITY rXj7J$G/@5$#

AFFINITY

k<WN+jV7O"GiO number_of_threads GXj7?tNhhK,d5 l^9 (J<N+jV7r^`)# CEILING(number_of_iterations / number_of_threads)

FhhO"GiO9lCIKdjvFil"n ,Xj5lF$klgO"=N e"5iK n sN+jV7r^`Acs/K,d5l^9# n ,Xj5lF $J$lgO"Acs/O!Nk<WN+jV7+i=.5l^9# CEILING(number_of_iterations_remaining_in_partition / 2)

9lCI,r|5lkH"9lCI,GiKdjvFil?hh+i!NAc s/rhj^9#=NhhKAcs/,5/JC?i"9lCIO"GiKL N9lCIrdjvF?hh+i!NxQD=JAcs/rhj^9#

"/F#VJ9lCIO"GiK9j<W&9lCIKdjvF?h,hLN nHr0;5;^9#

� SCHEDULE( sched_type ) ,n �

REDUCTION

h 13 O SMP G#l/F#V 767

|

|

DYNAMIC

n ,Xj5lF$klg"k<WN+jV7O"=l>lK n sN+jV7r ^`Acs/K,d5l^9# n ,Xj5lF$J$lgO"GU)kHNA cs/&5$:O 1 sN+jV7KJj^9#

9lCIO"Vh~lhP7WN,'K7?,CF3liNAcs/Kdjv Fil^9#DjNnHNAcs/O"xQD=J9lCIKdjvFil^ 9#3NaxO9YFNnH,djvFilk^G3-^9#

9j<WuVN9lCIKdjvFil?nHO""/F#V&9lCI,x QD=KJCF~@G"=N9lCI,z-Q.^9#

GUIDED

n KM,Xj5lF$klg"k<WN+jV7O"!K3/=l>lNAc s/N5$:,XtXt*K.5/Jkh&JE}GAcs/K,d5l^ 9#GeNAcs/J0O"n O"G.NAcs/N5$:rXj7F$^ 9# n KMrXj7J$lg"GU)kHMO 1 KJj^9#

GiNAcs/N5$:O"!NstN+jV7KJj^9# CEILING(number_of_iterations / number_of_threads)

e3NAcs/O!N+jV7G=.5l^9# CEILING(number_of_iterations_remaining / number_of_threads)

=l>lN9lCI,Acs/r*;9k~KO"=l>lN9lCIO"H QD=J!NAcs/r0*KM@7^9#

A<`bN#tN9lCI,PiPiK DO nH&Q=$NK#7"=l>l N+jV7K*1knHL,gN18G"kh&JuVG"lP",$I&9 18e<js0rHQ9k3H,G-^9# ?H(P"DO k<WN0K" NOWAIT 8aN"knH&Q SECTIONS ^?O DO =$N, 1 D^?O #t"klgO"LN9lCI,=NGeN+jV7rBT9kNK++k~ V"^?O k H$&Acs/&5$:,Xj5lF$klgO"LN9lCI ,GeN k sN+jV7rBT9kNK++k~Vhjb9/Pj"GTD9 lCIrJ/93H,G-^9# GUIDED 918e<kGO"9YFN91 8e<js0}0N1|=OGb/J/Jj^9#

n 0O"DO =$NN3sF-9HN0&G>A5l^9# n 0NfNXt2 HO"{!nQr?(kbNG"CFOJj^;s#

SCHEDULE 8aN n Qia<?<NMO"A<`bN9YFN9lCIKD $F18GJ1lPJj^;s#

RUNTIME

BT~N918e<js0&?$Wrhj7^9#

SCHEDULE

768 XL Fortran for AIX: is2<8&jU!ls9

|

|

BT~K"918e<js0&?$WO"D-Qt XLSMPOPTS rHQ7F XjG-^9#=NQtrHQ7F918e<js0&?$WrXj7J$l g"GU)kHN918e<js0&?$W STATIC ,HQ5l^9#

STATIC

n ,Xj5lF$klg"k<WN+jV7O"=l>lK n sN+jV7r ^`Acs/K,d5l^9#F9lCIO""?*KAcs/KdjvFi l^9#3lrVmC/ds918e<js0H$$^9# n NM, 1 Nl gO"3N918e<js0&?$WrCKds918e<js0H$$^ 9# n ,Xj5lF$J$lg"Acs/O!N+jV7r^_^9# CEILING(number_of_iterations / number_of_threads)

F9lCIO"3liNAcs/NIl+ 1 DKdjvFil^9#3lrV mC/ds918e<js0H$$^9#

9j<WuVN9lCIKnH,djvFilF$klg"=N9lCIO9 j<WuVrr|5l"nHr0;7^9#

f<6<,3sQ$k~^?OBT~K918e<js0&?$Wr_j7J $lg"STATIC ,GU)kHN918e<js0&?$WKJj^9# ,' CjN DO G#l/F#VGO"#tN SCHEDULE 8arXj7FOJj^;s#

SCHEDULE 8aO"!NG#l/F#VK,Q5l^9# v 703 Z<8NXDO / END DOY v 718 Z<8NXPARALLEL DO / END PARALLEL DOY

SHARED

9YFN;/7gsO"data_scope_entity_list GXj5lF$k18QtN3T<H&L VmC/rHQ7^9#

SHARED 8aGO"9YFN9lCI+ixQG-kQtrXj7^9#Qtr SHARED H7FXj9kH"f<6<O"9YFN9lCIK*$FQtN 1 DN3 T<rB4K&QG-kHk@7?3HKJj^9# =8

data_scope_entity

� SHARED( data_scope_entity_list ) �

SCHEDULE

h 13 O SMP G#l/F#V 769

| named_variable

G#l/F#V=$NbG"/;9G-k>0U-Qt

common_block_name

G#l/F#V=$NbG"/;9G-k&LVmC/> ,' SHARED 8aNQtO"J<N$:lK9k3HbG-^;s# v ]$sF#s0h v THREADLOCAL &LVmC/# v THREADPRIVATE &LVmC/^?O=NasP<# v THREADPRIVATE Qt#

SHARED Qt"SHARED QtN5V*V8'/H""k$O SHARED QtHX" U1il?*V8'/H"^?O SHARED QtN5V*V8'/Hr"sH_~_W m7<8c<r2H9kH-NBz-tH7F~lklgO"!Nh&KJj^9# v Bz-tO"Y/Hk:(zr}D[s;/7gsG9# v ^?O"Bz-tO!N$:l+KJj^9#

� [s;/7gs � [jAu[s"^?O � ]$s?<[s

X"U1il?>z-tO"@(*Au[s^?O[j5$:[sKJj^9#

>N9lCIKhCF>z-tHX"U1il?&Q9Hl<8XN2H^?O3N9 Hl<8NjAO"Wm7<8c<2HH1|=5lk,W,"j^9#3lO"?H (PWm7<8c<2Hr BARRIER NeKV/3HKhCFT&3H,G-^9#

SHARED 8aO"!NG#l/F#VK,Q5l^9# v PARALLEL v PARALLEL DO v PARALLEL SECTIONS v PARALLEL WORKSHARE

� named_variable

/ common_block_name/ � SHARED

770 XL Fortran for AIX: is2<8&jU!ls9 c !NcGO"[s;/7gsBz-tN"kWm7<8c<2HO"X"7?>z-t O@(*Au[sJNG"Wm7<8c<2Hr/jF#+k&;/7gsKV/3H KhCF">z-tXN2HH1|=9k,W,"j^9#

INTEGER:: ABC(10) I=2; J=5 !$OMP PARALLEL DEFAULT(NONE), SHARED(ABC,I,J) !$OMP CRITICAL CALL SUB1(ABC(I:J)) ! ACTUAL ARGUMENT IS AN ARRAY ! SECTION; THE PROCEDURE ! REFERENCE MUST BE IN A CRITICAL SECTION.

!$OMP END CRITICAL !$OMP END PARALLEL

CONTAINS

SUBROUTINE SUB1(ARR)

INTEGER:: ARR(1:4) DO I=1, 4

ARR(I) = I END DO END SUBROUTINE END

IBM H% N*j

SHARED

h 13 O SMP G#l/F#V 771

SHARED

772 XL Fortran for AIX: is2<8&jU!ls9 h 14 O OpenMP BTD-k<As*hSmC/&k<As

IBM H%

OpenMP EMO"Bs*JBTD-N)f*hSHqrD=K9k?tNk<Asrs !7^9#

OpenMP $s?<U'<9rp7FBT~D-Gn.5lkBs9lCIO"Fortran Pthreads i$Vij<&b8e<kFSP7rHQ7Fn.*hS)f5lk9lC IHOLNbNH+J5l^9#J<Nb@K*$FVWm0i`N>st,WHO" BT~D-Gn.5l?$:l+ 1 DN9lCIN_KhCFBT5lk"Wm0i` Nt,H$&U#G9#?H(P" f_pthread_create rHQ7F#tN9lCIrn .9k3H,G-^9# 7+7"=NeK OpenMP BsVmC/N0+i"^?O` !=5lM9H5l?BsNhb+i omp_get_num_threads rFSP9lg"3N XtO"=_BTfN9lCItK++oi: 1 ra7^9#

OpenMP BTD-k<AsKO!NbN,"j^9# v omp_get_dynamic: 775 Z<8NXomp_get_dynamicYr2H v omp_get_max_threads: 775 Z<8NXomp_get_max_threadsYr2H v omp_get_nested: 776 Z<8NXomp_get_nestedYr2H v omp_get_num_procs: 776 Z<8NXomp_get_num_procsYr2H v omp_get_num_threads: 777 Z<8NXomp_get_num_threadsYr2H v omp_get_thread_num: 777 Z<8NXomp_get_thread_numYr2H v omp_in_parallel: 779 Z<8NXomp_in_parallelYr2H v omp_set_dynamic: 781 Z<8NXomp_set_dynamicYr2H v omp_set_nested: 783 Z<8NXomp_set_nestedYr2H v omp_set_num_threads: 784 Z<8NXomp_set_num_threadsYr2H

OpenMP BT~i$Vij<KO"]<?VkI~W?$^<r5]<H9k 2 DN k<As,^^l^9# OpenMP ?$_s0&k<AsKO!NbN,"j^9# v omp_get_wtick: 778 Z<8NXomp_get_wtickY r2H v omp_get_wtime: 779 Z<8NXomp_get_wtimeY r2H

5iK"OpenMP BT~i$Vij<O" 1 HN1cmC/&k<AsHM9HD= mC/&k<Asr5]<H7^9#QtNmC/O"3liNk<Asrp7FN_ TCF/@5$#1cmC/GO"=li,9GKmC/uVK"klgO"mC/5 l^;s#1cmC/QtO1cmC/KX"U1il"1cmC/&k<AsKN_ O93H,G-^9#M9HD=JmC/O"189lCIKhCF#tsmC/9k

� Copyright IBM Corp. 1990, 2003 773

3H,G-^9#M9HD=mC/QtOM9HD=mC/KX"U1il"M9HD =mC/&k<AsKN_O93H,G-^9#

J<Ks2?9YFNk<AsK*$F"mC/QtO"=N KIND ?U-Qia<? <,7s\jC/jt omp_lock_kind ^?O omp_nest_lock_kind G=5lk0t G9#v0jA5l?mC/QtO"H_~_G<??GOJ$ omp_lib b8e<kb KjA5lk3HKmU7F/@5$#

3NQtO"3sQ$k&b<IK>CF5$:Q95l^9#3NQtO"32 SC H&"Wj1<7gsGOV4WK_j5l"64 SCHNs LDT (Large Data Type) " Wj1<7gsH 64 SCH LDT "Wj1<7gsGOV8WK_j5l^9#

OpenMP ,s!9k1cmC/&k<AsO!NH*jG9# v omp_destroy_lock: Xomp_destroy_lockYr2H v omp_init_lock: 780 Z<8NXomp_init_lockYr2H v omp_set_lock: 782 Z<8NXomp_set_lockYr2H v omp_test_lock: 784 Z<8NXomp_test_lockYr2H v omp_unset_lock: 786 Z<8NXomp_unset_lockYr2H

OpenMP ,s!9kM9HD=mC/&k<AsO!NH*jG9# v omp_destroy_nest_lock: 775 Z<8NXomp_destroy_nest_lockYr2H v omp_init_nest_lock: 781 Z<8NXomp_init_nest_lockYr2H v omp_set_nest_lock: 783 Z<8NXomp_set_nest_lockYr2H v omp_test_nest_lock: 785 Z<8NXomp_test_nest_lockYr2H v omp_unset_nest_lock: 786 Z<8NXomp_unset_nest_lockYr2H

m: f<6<H+NP<8gsN OpenMP k<AsrjA7F$sWjasH9k3H

,G-^9#?@7"(-qnoswapomp 3sQ$i<&*W7gsrXj7J$B j) GU)kHGO">N$sWjasH,8_9k+I&+K++oi:"3s Q$i<O OpenMP k<AsN XL Fortran P<8gsKV97^9#\YKD$ FO"Vf<6<:&,$IWr2H7F/@5$#

omp_destroy_lock 3N5Vk<AsO"Xj5l?mC/QtH9YFNmC/HNX"rr|7^9# omp_destroy_lock FSP7KhCFK~7?mC/QtrFSmC/QtH7FHQ 9k0K" omp_init_lock rHCFFi|=9k,W,"j^9#

m: i|=5lF$J$mC/QtHHbK omp_destroy_lock rFSP7?lg"

=NkLOjAG-^;s#

IBM H%

774 XL Fortran for AIX: is2<8&jU!ls9 z-t?$W*hS0-

0t?$WN kind omp_lock_kind# c omp_destroy_lock NHQ}!NcO" 780 Z<8NXomp_init_lockY r2H7F/@ 5$#

omp_destroy_nest_lock 3N5Vk<AsO"mC/Qt,$jAKJk6xHJkM9HD=mC/Qtri |=7^9#Qt nvar O""smC/5l"i|=5l?M9HD=mC/QtGJ 1lPJj^;s#

m: i|=5lF$J$QtrHQ7F omp_destroy_nest_lock rFSP9H"kL

O$jAKJj^9#

z-t?$W*hS0-

0t?$WN kind omp_nest_lock_kind# c USE omp_lib INTEGER(kind=omp_nest_lock_kind) LOCK CALL omp_destroy_nest_lock(LOCK)

omp_get_dynamic omp_get_dynamic XtO"BT~D-Khk0*9lCI40,HQD=G"lP .TRUE. r"=&GJ1lP .FALSE. ra7^9#

z-t?$W*hS0-

3NXtXNz-tO"j^;s#

kL?$W*hS0-

GU)kHN@}M

omp_get_max_threads 3NXtO"1lNBsNhbG1~KBTG-k9lCINGgtra7^9#aj MO"omp_get_num_threads XtKhCFa5lkMH1lG9# omp_set_num_threads rHQ7F9lCItrQ97?lg"=NeK omp_get_max_threads rFSP9H77$M,a5l^9#

IBM H%

h 14 O OpenMP BTD-k<As*hSmC/&k<As 775

| | |

| |

3NXtKO0m<Pk&93<W,"j^9#D^j"3lKhCFa5lkGgM O"Wm0i`bN9YFNXt"5Vk<As"*hS3sQ$k1LK,Q5l^ 9#3NXtO">sNhHBsNhNIAiGBT7Fb18Mra7^9#

omp_set_dynamic K .TRUE. H>A5lkz-trO7F0*9lCI40rHQD =K7?lg" omp_get_max_threads rHQ7F"F9lCIKGg5$:NG< ?=$rdj6k3H,G-^9#

z-t?$W*hS0-

3NXtXNz-tO"j^;s#

kL?$W*hS0-

GU)kHN0t kLM 1lNBsNhbG1~KBTG-k9lCINGgt#

omp_get_nested omp_get_nested XtO"M9H5l?Bs-,HQD=G"lP .TRUE. ra7" M9H5l?Bs-,HQTDG"lP .FALSE. ra7^9#

z-t?$W*hS0-

3NXtXNz-tO"j^;s#

kL?$W*hS0-

GU)kHN@}M

omp_get_num_procs omp_get_num_procs XtO"^7seN*si$s&Wm;C5<tra7^9#

z-t?$W*hS0-

3NXtXNz-tO"j^;s#

kL?$W*hS0-

GU)kHN0t kLM ^7sK"kWm;C5<Nt

IBM H%

776 XL Fortran for AIX: is2<8&jU!ls9

| |

| |

| | omp_get_num_threads omp_get_num_threads XtO"=NFSP75NBsNhr=_BT7F$kA<` bN9lCItra7^9#3NXtO"=lrO`Gba$ PARALLEL G#l/F #VKP$sI7^9#

A<`bN9lCItO" omp_set_num_threads 5Vk<As*hS OMP_NUM_THREADS D-QtKhCF)f5l^9#9lCItr@(*K_j7 J$lg"BT~D-O"^7seN*si$s&Wm;C5<trGU)kHH7F HQ7^9#

Wm0i`N>st,+i"^?O`!=5lM9H5l?BsNh+i omp_get_num_threads rFSP9H"XtO 1 ra7^9#

z-t?$W*hS0-

3NXtXNz-tO"j^;s#

kL?$W*hS0-

GU)kHN0t kLM XtNFSP75NBsNhr=_BT7F$kA<`bN9lCIt# c USE omp_lib INTEGER N1, N2

N1 = omp_get_num_threads() PRINT *, N1 !$OMP PARALLEL PRIVATE(N2)

N2 = omp_get_num_threads() PRINT *, N2 !$OMP END PARALLEL

3<IN>s;/7gsGO omp_get_num_threads FSP7KhCF 1 ,a5lk ?a"N1 KOM 1 ,djvFil^9# N2 KOBsNhrBT7F$kA<`bN 9lCIt,djvFil" 2 V\N PRINT 9F<HasHNPOO" omp_get_max_threads NajMJ<N$UNtKJj^9#

omp_get_thread_num 3NXtO"A<`bN=_BTfN9lCINtra7^9#ajMO"oK"0 + i NUM_PARTHDS - 1 KJj^9#NUM_PARTHDS O"A<`bG=_BTfN9l CINtG9#A<`N^9?<&9lCIO 0 NMra7^9#

IBM H%

h 14 O OpenMP BTD-k<As*hSmC/&k<As 777

| |

| | |

>sNhb"`!=5lM9H5l?BsNh"^?OBsNhN0*(/9FsH+ i omp_get_thread_num rFSP9H"XtOM 0 ra7^9#

3NXtO"Gba$BsNhKP$sI7^9#

kL?$W*hS0-

GU)kHN0t kLM 0 +i NUM_PARTHDS - 1 ^GN"A<`bG=_BTfN9lCINM# NUM_PARTHDS O"A<`bG=_BTfN9lCINtG9#`!=5lM9H5l ?BsNh"^?OBsNhN0*(/9FsH+iN omp_get_thread_num FSP 7O"0 ra7^9# c USE omp_lib INTEGER NP

!$OMP PARALLEL PRIVATE(NP)

NP = omp_get_thread_num() CALL WORK(NP) !$OMP MASTER

NP = omp_get_thread_num() CALL WORK(NP) !$OMP END MASTER !$OMP END PARALLEL END SUBROUTINE WORK(THD_NUM) INTEGER THD_NUM PRINT *, THD_NUM END

omp_get_wtick omp_get_wtick XtO""37?/mC/o_VNCtHy7$\:YMra7^ 9# z-t?$W*hS0-

3NXtXNz-tO"j^;s#

kL?$W*hS0-

\:YBt

IBM H%

778 XL Fortran for AIX: is2<8&jU!ls9

| | | |

| | kLM *Zl<F#s0&79F`&j"k?$`&/mC/N"39ko_NVNCt# c USE omp_lib DOUBLE PRECISION WTICKS WTICKS = omp_get_wtick() PRINT *, ,The clock ticks ,, 10 / WTICKS, & , times in 10 seconds.,

omp_get_wtime omp_get_wtime XtO"*Zl<F#s0&79F`Nj"k?$`&/mC/Ni |M+iNCtHy7$\:YMra7^9#3NMO"Wm0i`NBTfOQ95 lJ$3H,]Z5l^9#

omp_get_wtime Xt+ia5lkMO"A<`bN9lCI4NKo?CFQlGO "j^;s#

z-t?$W*hS0-

3NXtXNz-tO"j^;s#

kL?$W*hS0-

\:YBt kLM *Zl<F#s0&79F`&j"k?$`&/mC/Ni|MJhNCt# c USE omp_lib DOUBLE PRECISION START, END START = omp_get_wtime() ! Work to be timed

END = omp_get_wtime() PRINT *, ,Stuff took ,, END - START, , seconds.,

omp_in_parallel omp_in_parallel XtO"BsGBT7F$kNhN0*(/9FsH+iFSP5l kH .TRUE. ra7"=lJ0NlgO .FALSE. ra7^9# omp_in_parallel F SP75NNh,`!=5lF$F"BsBT7F$kNhN0*(/9FsHbGM 9H5lF$klgO"3NXtO .TRUE. ra7^9# (M9H5l?BsNhO" GU)kHGO`!=5l^9#\7/O" 783 Z<8NXomp_set_nestedY"*hS Vf<6<:&,$IWNXD-Qt OMP_NESTEDYr2H7F/@5$#)

IBM H%

h 14 O OpenMP BTD-k<As*hSmC/&k<As 779

| | kL?$W*hS0-

GU)kHN@}M kLM BT7FBT5lF$kNhN0*(/9FsH+iFSP5l?lgO .TRUE.#= lJ0NlgO .FALSE.# c USE omp_lib INTEGER N, M N = 4 M = 3 PRINT*, omp_in_parallel() !$OMP PARALLEL DO

DO I = 1,N !$OMP PARALLEL DO

DO J=1, M

PRINT *, omp_in_parallel() END DO !$OMP END PARALLEL DO

END DO !$OMP END PARALLEL DO

GiN omp_in_parallel NFSP7GO" .FALSE. ,a5l^9#3lO"$:l+ NNhN0*(/9FsHN0+i3l,FSP5lk?aG9# 2 V\NFSP7G O"M9H5l? PARALLEL DO k<W,`!=5lF$Fb" .TRUE. ,a5l ^9#3lO"0&N PARALLEL DO k<WN0*(/9FsHbK3NFSP7, "k?aG9#

omp_init_lock omp_init_lock 5Vk<AsOmC/ri|=7F"Qia<?<H7FO5l?mC /Qtr=NmC/HX"U1^9# omp_init_lock rFSP7?e"mC/QtN 5NuVO"smC/5l^9#

m: 9GKi|=7?mC/QtHHbK3Nk<AsrFSP9H"=NkLOjA

G-^;s#

z-t?$W*hS0-

0tN kind omp_lock_kind# c USE omp_lib INTEGER(kind=omp_lock_kind) LCK INTEGER ID

IBM H%

780 XL Fortran for AIX: is2<8&jU!ls9

CALL omp_init_lock(LCK) !$OMP PARALLEL SHARED(LCK), PRIVATE(ID)

ID = omp_get_thread_num() CALL omp_set_lock(LCK) PRINT *,,MY THREAD ID IS,, ID CALL omp_unset_lock(LCK) !$OMP END PARALLEL

CALL omp_destroy_lock(LCK)

eNcGO"1 YK 1 DN9lCI4HK"mC/Qt LCK KX"7?j-"rM@ 7"9lCI ID rPO7F"mC/Nj-"rr|7^9#

omp_init_nest_lock omp_init_nest_lock 5Vk<AsrHQ9kH"M9HD=mC/ri|=7F"X j7?mC/QtHX"U1k3H,G-^9#mC/QtNi|uVO"smC/ G"i|NM9H&+&sHO<mG9#nvar NMO"i|=5l?M9HD=mC/ QtGJ1lPJj^;s#

m: 9GKi|=5l?QtrHQ7F omp_init_nest_lock rFSP9H"kLO$

jAKJj^9#

z-t?$W*hS0-

0tN kind omp_nest_lock_kind# c USE omp_lib INTEGER(kind=omp_nest_lock_kind) LCK CALL omp_init_nest_lock(LCK)

omp_init_nest_lock NHQ}!r(9cKD$FO" 783 Z<8N Xomp_set_nest_lockYr2H7F/@5$#

omp_set_dynamic omp_set_dynamic 5Vk<AsO"BT~D-K*1k"BsNhNBTKHQGk9lCItN0*40rHQD=^?OHQTDK7^9#

.TRUE. H>A5lk scalar_logical_expression rXj7F omp_set_dynamic rFS P9H"=NeNBsNhNBTKHolk9lCItrBT~D-,+0*K409 k3HKhj"79F`&j=<9NG,xQr#.G-^9# omp_set_num_threads rHCFXj7?9lCItOGgtG"j"B]N5NJ9 lCItGO"j^;s#

IBM H%

h 14 O OpenMP BTD-k<As*hSmC/&k<As 781

.FALSE. H>A5lk scalar_logical_expression rXj7F3N5Vk<AsrFSP 9H"9lCItN0*40OHQTDKJj^9#BT~D-O"=NeNBsNh NBTKHolk9lCItN40r+0*KT(^;s# omp_set_num_threads KO7?MO"B]N5NJ9lCItKJj^9#

GU)kHGO"9lCIN0*40,HQD=G9#f<6<N3<Ir57/BT 9k?aKCjNtN9lCI,,WG"lP"0*9lCIr@(*KHQTDK7 F/@5$#

m: =l>lNBsNh4HK"9lCItOGj5l^9# omp_get_num_threads

XtO=Ntra7^9#

3N5Vk<AsO OMP_DYNAMIC D-Qthjb%h5l^9#

kL?$W*hS0-

GU)kHN@}M

omp_set_lock omp_set_lock 5Vk<AsO"Xj7?mC/,HQD=KJk^G"FSP7&9 lCIKhk!N?aNBTr/)*KT!5;^9#mC/,HQD=KJkH"F SP7&9lCIK=Nj-",?(il^9#

m: ^@i|=5lF$J$mC/QtrXj7F3Nk<AsrFSP9H"=Nk

LO$jAG9#^?"mC/rj-7F$k9lCI," omp_set_lock FSP 7r/T7F3lrFSmC/7h&H9kH"GCImC/,/87^9#

z-t?$W*hS0-

omp_lock_kind# c USE omp_lib INTEGER(kind=omp_lock_kind) LCK_X CALL omp_init_lock (LCK_X) !$OMP PARALLEL PRIVATE (I), SHARED (A, X) !$OMP DO

DO I = 3, 100

A(I) = I * 10 CALL omp_set_lock (LCK_X) X = X + A(I) CALL omp_unset_lock (LCK_X) END DO !$OMP END DO !$OMP END PARALLEL

CALL omp_destroy_lock (LCK_X)

IBM H%

782 XL Fortran for AIX: is2<8&jU!ls9

3NcGO"&QQt X N97~K%guVrr1k?aK"mC/Qt LCK_X , HQ5lF$^9# X r979k?SK"970KmC/r_j7"97eK_jr |9k3HKhCF" 1 ~@G,: 1 DN9lCIN_, X r977F$kh&K 7^9#

omp_set_nested omp_set_nested 5Vk<AsO"M9H5l?Bs-rHQD=*hSHQTDK7 ^9# .FALSE. H>A5lk scalar_logical_expression rXj7F3N5Vk<AsrFSP 9H"M9H5l?Bs-,HQTDKJj^9#M9H5l?BsNhO`!=5 l"=_N9lCIKhCFBT5l^9#3lOGU)kH_jG9#

.TRUE. H>A5lk scalar_logical_expression rXj7F3N5Vk<AsrFSP9 H"M9H5l?Bs-,HQD=KJj^9#M9H5l?BsNhGO"ICN9 lCIr[V9k3H,G-^9#ICN9lCIr[V9k+I&+O"=l>lN BT~D-,hj7^9#7?,CF"BsNhNBTKHolk9lCINtO"M 9H5l?Nh4HK[Jj^9#

3N5Vk<AsO"OMP_NESTED D-Qthjb%h5l^9#

kL?$W*hS0-

GU)kHN@}M

omp_set_nest_lock omp_set_nest_lock 5Vk<AsrHQ9kH"M9HD=mC/r_jG-^9# 5Vk<AsrBT9k9lCIO"mC/,HQD=KJk^GTA"HQD=KJ kHmC/r_j7FM9H&+&sHr}d7^9#M9HD=mC/O"5Vk< AsrBT9k9lCIKhCFj-5lklgKHQD=G"j"=&GJ$lgO "smC/5l^9#

z-t?$W*hS0-

0tN kind omp_nest_lock_kind# c USE omp_lib INTEGER P INTEGER A INTEGER B INTEGER ( kind=omp_nest_lock_kind ) LCK

CALL omp_init_nest_lock ( LCK )

IBM H%

h 14 O OpenMP BTD-k<As*hSmC/&k<As 783

| | | | |

!$OMP PARALLEL SECTIONS !$OMP SECTION CALL omp_set_nest_lock ( LCK ) P = P + A CALL omp_set_nest_lock ( LCK ) P = P + B CALL omp_unset_nest_lock ( LCK ) CALL omp_unset_nest_lock ( LCK ) !$OMP SECTION CALL omp_set_nest_lock ( LCK ) P = P + B CALL omp_unset_nest_lock ( LCK ) !$OMP END PARALLEL SECTIONS

CALL omp_destroy_nest_lock ( LCK ) END

omp_set_num_threads omp_set_num_threads 5Vk<AsO"!NBsNhGHQ9k9lCINtrBT ~D-KX(7^9#3N5Vk<AsKO5lk scalar_integer_expression O>A5 lF"=NM,9lCItH7FHQ5l^9#9lCItN0*40 ( 781 Z<8N Xomp_set_dynamicYr2H) rHQD=K7?lg"omp_set_num_threads O"! NBsNhGHQ9k9lCINGgtr_j7^9#=Ne"B]KHQ9k9lC IN5NJtrBT~D-,hj7^9#7+7"9lCItN0*40rHQTDN K9kH" omp_set_num_threads O"!NBsNhGB]KHQ9k9lCIN5 NJtr_j7^9#

3N5Vk<AsO" OMP_NUM_THREADS D-Qthjb%h5l^9#

m: BsGBT7F$kNhN0*(/9FsH+i3N5Vk<AsrFSP9H"

5Vk<AsN0nO$jAKJj^9#

z-t?$W*hS0- 0t

omp_test_lock omp_test_lock XtO"Xj5l?mC/QtKX"7?mC/N_jrn_^9#m C/N_jK.y9kH .TRUE. ra7"=&GJ$lgO .FALSE. ra7^9#$ :lNlgb"FSP79lCIOWm0i`K"ke3N?aNBTrQ37^9#

m: ^@i|=5lF$J$mC/QtrXj7F omp_test_lock rFSP9H"=

NkLO$jAKJj^9#

IBM H%

784 XL Fortran for AIX: is2<8&jU!ls9 kL?$W*hS0-

GU)kHN@}M

z-t?$W*hS0-

0tN kind omp_lock_kind# kLM Xt,mC/r_jG-?lgO .TRUE.#=lJ0NlgO .FALSE.# c USE omp_lib INTEGER LCK INTEGER ID CALL omp_init_lock (LCK) !$OMP PARALLEL SHARED(LCK), PRIVATE(ID)

ID = omp_get_thread_num() DO WHILE (.NOT. omp_test_lock(LCK))

CALL WORK_A (ID) END DO CALL WORK_B (ID) CALL omp_unset_lock (LCK) !$OMP END PARALLEL

CALL omp_destroy_lock (LCK)

3NcGO"mC/Qt LCK r_jG-k^G"9lCI, WORK_A NBTr+j V7^9#mC/QtN_jK.y9kH"WORK_B rBT7^9#

omp_test_nest_lock omp_test_nest_lock 5Vk<AsrHQ9kH" omp_set_nest_lock H18}!G mC/N_jrn_k3H,G-^9,"BT9lCIO"mC/,HQD=G"k3 H,N'5lk^GT!7^;s#mC/N_jK.y9kH"XtOM9H&+&s Hr},7^9#mC/rHQG-J$lgO"XtO<mNMra7^9#kLNM O"oKGU)kHN0tG9#

z-t?$W*hS0-

0tN kind omp_nest_lock_kind# kLM Xt,mC/r_jG-?lgO .TRUE.#=lJ0NlgO .FALSE.#

IBM H%

h 14 O OpenMP BTD-k<As*hSmC/&k<As 785

| | | | | | | | | | | | | omp_unset_lock 3N5Vk<AsO"BTfN9lCIK"Xj7?mC/Nj-"rr|5;^9# 3Ne"=NmC/O",WK~8F"LN9lCI,_j9k3H,G-kh&KJ j^9#

m: J<N$:l+Nlg" omp_unset_lock 5Vk<AsN0nO$jAG9#

v FSP7&9lCI,"Xj5l?mC/rj-7F$J$"^?O v i|=5lF$J$mC/QtrXj7Fk<As,FSP5l?

kL?$W*hS0-

0tN kind omp_lock_kind# c omp_unset_lock NHQ}!r(9cKD$FO" 782 Z<8NXomp_set_lockYr2 H7F/@5$#

omp_unset_nest_lock omp_unset_nest_lock 5Vk<AsrHQ9kH"M9HD=mC/Nj-"rr| G-^9#5Vk<AsO"M9H&+&sHr:/5;"X"7?9lCINM9H D=mC/Nj-"rr|7^9#

kL?$W*hS0-

0tN kind omp_nest_lock_kind# c omp_unset_nest_lock NHQ}!r(9cKD$FO" 783 Z<8N Xomp_set_nest_lockYr2H7F/@5$#

IBM H% N*j

IBM H%

786 XL Fortran for AIX: is2<8&jU!ls9 h 15 O Pthreads i$Vij<&b8e<k

IBM H%

Pthreads i$Vij<&b8e<k (f_pthread) HO"AIX pthreads i$Vij<HN $s?<U'<9rFWK9k?aN"G<??Hk<AsrjA9k Fortran 90 b8 e<kN3HG9# AIX pthreads i$Vij<O"f<6<N3<IrBs=7"9 lCI&;<UK9k?aKHQ7^9#f_pthread i$Vij<&b8e<kN?> ,'K*$FO"P~9k AIX pthreads i$Vij<Nk<As>^?O?$WjA >N0K5U#C/9 f_ rHQ7^9#!

AIX P<8gs 4.3 JeO"GU)kHN POSIX 1003.1-1996 8`H Draft 7 POSIX pthreads API N>}r5]<H7^9#IAiNFSP73^sIrHQ9k+KhC F" POSIX 1003.1-1996 8`^?O Draft 7 $s?<U'<9&i$Vij<NIA i+G"Wm0i`N3sQ$kHjs/rT&3H,G-^9#3lrT&}!KD $F\7/O"Vf<6<:&,$IWNXPOSIX pthreads API 5]<HNlYkY" Xld 3^sIrHQ7? 32 SCH SMP *V8'/H&U!$kNjs/Y"*hS Xld 3^sIrHQ7? 64 SCH SMP *V8'/H&U!$kNjs/Yr2H7 F/@5$#

Fortran 90 b8e<k f_pthread H"AIX pthreads i$Vij<K^^lF$ki$ Vij<&k<AsHNVKO"LoGO 1 P 1 NP~X8,8_7^9#7+7" pthreads k<AsNfKO"AIX GO5]<H5lF$J$?a"P~9kWm7<8 c<,3Nb8e<kbKJ$bNb"j^9#=Nh&Jk<AsNlcH7FO" thread stack address *W7gs,"j^9#5iK"f_pthread i$Vij<&b8e <kNfKO"s pthreads $s?<U'<9&k<Asb"j^9#f_maketime k< As,=NlcG"3lO f_timespec I8?QtKdP~Vra9?aKH_~^l F$^9#!

k<AsNg>O"0tMra7^9#ajM 0 OoK"k<AsNFSP7G(i <,/87J+C?3Hr(7^9#M,<mJ0G"lP"(i<,"C?3Hr( 7^9#=l>lN(i<&3<IKO"P~9k Fortran N79F`&(i<&3< INjA,"j^9#3liN(i<&3<IO Fortran N0tjtH7F~j9k3 H,D=G9# Fortran GN3liN(i<&3<IN?>}!O"P~9k AIX ( i<&3<I>HlS7F$^9#?H(P"EINVAL O"AIX K*1k(i<&3< I EINVAL N Fortran jt>G9#3liN(i<&3<IN04Jj9HKD$F O"AIX NU!$k /usr/include/sys/errno.h r2H7F/@5$#

Fortran Pthreads i$Vij<FSP7KP~9k79F`FSP7N\YKD$FO" AIX *Zl<F#s0&79F`NqAr2H7F/@5$#!

� Copyright IBM Corp. 1990, 2003 787

Pthreads NG<?=$"Xt"*hS5Vk<As

Pthreads NG<?=$

v 801 Z<8Nf_pthread_attr_t v 805 Z<8Nf_pthread_cond_t v 809 Z<8Nf_pthread_condattr_t v 815 Z<8Nf_pthread_key_t v 818 Z<8Nf_pthread_mutex_t v 825 Z<8Nf_pthread_mutexattr_t v 826 Z<8Nf_pthread_once_t v 836 Z<8Nf_pthread_t v 837 Z<8Nf_sched_param v 837 Z<8Nf_timespec

9lCI0-*V8'/HK`nrBT9kXt

v 790 Z<8Nf_pthread_attr_destroy v 791 Z<8Nf_pthread_attr_getdetachstate v 792 Z<8Nf_pthread_attr_getinheritsched v 792 Z<8Nf_pthread_attr_getschedparam v 793 Z<8Nf_pthread_attr_getschedpolicy v 793 Z<8Nf_pthread_attr_getscope v 794 Z<8Nf_pthread_attr_getstackaddr v 795 Z<8Nf_pthread_attr_getstacksize v 795 Z<8Nf_pthread_attr_init v 796 Z<8Nf_pthread_attr_setdetachstate v 797 Z<8Nf_pthread_attr_setinheritsched v 798 Z<8Nf_pthread_attr_setschedparam v 798 Z<8Nf_pthread_attr_setschedpolicy v 799 Z<8Nf_pthread_attr_setscope v 800 Z<8Nf_pthread_attr_setstackaddr v 800 Z<8Nf_pthread_attr_setstacksize

9lCIK`nrBT9kXt*hS5Vk<As

v 801 Z<8Nf_pthread_cancel v 801 Z<8Nf_pthread_cleanup_pop v 802 Z<8Nf_pthread_cleanup_push v 809 Z<8Nf_pthread_create v 811 Z<8Nf_pthread_equal v 811 Z<8Nf_pthread_exit v 812 Z<8Nf_pthread_getschedparam v 813 Z<8Nf_pthread_join v 815 Z<8Nf_pthread_kill

IBM H%

788 XL Fortran for AIX: is2<8&jU!ls9 v 833 Z<8Nf_pthread_self v 835 Z<8Nf_pthread_setschedparam

mutex 0-*V8'/HK`nrBT9kXt

v 819 Z<8Nf_pthread_mutexattr_destroy v 820 Z<8Nf_pthread_mutexattr_getprioceiling v 820 Z<8Nf_pthread_mutexattr_getprotocol v 820 Z<8Nf_pthread_mutexattr_getpshared v 822 Z<8Nf_pthread_mutexattr_init v 822 Z<8Nf_pthread_mutexattr_setprioceiling v 823 Z<8Nf_pthread_mutexattr_setprotocol v 823 Z<8Nf_pthread_mutexattr_setpshared

mutex *V8'/HK`nrBT9kXt

v 816 Z<8Nf_pthread_mutex_destroy v 816 Z<8Nf_pthread_mutex_getprioceiling v 816 Z<8Nf_pthread_mutex_init v 817 Z<8Nf_pthread_mutex_lock v 818 Z<8Nf_pthread_mutex_setprioceiling v 818 Z<8Nf_pthread_mutex_trylock v 819 Z<8Nf_pthread_mutex_unlock

roQtN0-*V8'/HK`nrBT9kXt

v 807 Z<8Nf_pthread_condattr_destroy v 807 Z<8Nf_pthread_condattr_getpshared v 808 Z<8Nf_pthread_condattr_init v 808 Z<8Nf_pthread_condattr_setpshared

roQt*V8'/HK`nrBT9kXt

v 790 Z<8Nf_maketime v 803 Z<8Nf_pthread_cond_broadcast v 804 Z<8Nf_pthread_cond_destroy v 804 Z<8Nf_pthread_cond_init v 805 Z<8Nf_pthread_cond_signal v 805 Z<8Nf_pthread_cond_timedwait v 806 Z<8Nf_pthread_cond_wait

9lCIG-G<?K`nrBT9kXt

v 813 Z<8Nf_pthread_getspecific v 814 Z<8Nf_pthread_key_create v 814 Z<8Nf_pthread_key_delete v 836 Z<8Nf_pthread_setspecific

IBM H%

h 15 O Pthreads i$Vij<&b8e<k 789

)f9lCIhjC7!=K`nrBT9kXt*hS5Vk<As

v 833 Z<8Nf_pthread_setcancelstate v 834 Z<8Nf_pthread_setcanceltype v 837 Z<8Nf_pthread_testcancel

1 sBjNi|=N`nrBT9kXt

v 825 Z<8Nf_pthread_once

f_maketime 3NXtOYdrC1LGXj7?0tMru1~l"dP~V (FSP7~@+iN delay C) r}D f_timespec ?$WN*V8'/Hra7^9# kLM dP~V (FSP7~@+iN delay C) ra7^9# c type(f_timespec) function f_maketime(delay)

integer(4), intent(in):: delay end function

f_pthread_attr_destroy 3NXtO"J0Ki|=7?9lCI0-*V8'/H,TWKJC?lgK"=N *V8'/HrK~9klgK"FSP9,W,"j^9#=N0-*V8'/HGn .5l?9lCIO"3NhVKhCFFAru1k3HO"j^;s#i|=N~@ Gdj6il?abj<O"79F`KhCFG}85l^9#

aj3<I

3NXtNBT~K(i<r!P9kH"J<N(i<&3<Ira7^9#

EINVAL z-t attr ,5zG9# c integer function f_pthread_attr_destroy(attr)

type(f_pthread_attr_t), intent(inout):: attr end function

IBM H%

790 XL Fortran for AIX: is2<8&jU!ls9 f_pthread_attr_getdetachstate 3NXtO"9lCI0-*V8'/H attr bNZj%7uV0-rHq9k?aK HQG-^9#=TN_jMO"z-t detach KhCFa5l^9#

z-t detach KOJ<N$:l+NM,~j^9#

PTHREAD_CREATE_DETACHED:

3N0-_jMN9lCI0-*V8'/HrHCF7,9lCIrn.9k H"77/n.5lk9lCIOZj%5l?uVKJj^9#3lO"79 F`&GU)kHG9#

PTHREAD_CREATE_UNDETACHED:

3N0-_jMN9lCI0-*V8'/HrHCF7,9lCIrn.9k H"77/n.5lk9lCIOZj%5lF$J$uVKJj^9#

3liN9lCIuVN\YKD$FO"AIX *Zl<F#s0&79F`NqAr2 H7F/@5$#

aj3<I

3NXtNBT~K(i<r!P9kH"J<N(i<&3<Ira7^9#

EINVAL z-t attr ,5zG9# c integer function f_pthread_attr_getdetachstate(attr, detach)

type(f_pthread_attr_t), intent(in):: attr integer(4), intent(out):: detach end function

f_pthread_attr_getguardsize 3NXtO"9lCI0-*V8'/H attr bN guardsize 0-rM@9k?aKHQ 5l^9#3N0-N=TN_jMO"z-t guardsize KhCFa5l^9#

aj3<I

3NXt,5oK0;9kH"M 0 ra7^9# 5oK0;7J$lgO"!N(i <ra7^9#

EINVAL

z-t attr ,5zG9#

IBM H%

h 15 O Pthreads i$Vij<&b8e<k 791

| | | |

| | | | c integer(4) function f_pthread_attr_getguardsize(attr, guardsize)

type(f_pthread_attr_t), intent(in):: attr integer(kind=REGISTER_SIZE), intent(out):: guardsize end function f_pthread_attr_getguardsize

f_pthread_attr_getinheritsched 3NXtO"9lCI0-*V8'/H attr bN918e<js0C-NQ50-N _jMrHq9kNKHQG-^9#=TN_jMO"z-t inherit KhCFa5l ^9# z-t inherit KOJ<N$:l+NM,~j^9#

PTHREAD_INHERIT_SCHED: 77/n.5lk9lCIOF9lCIN918e <js0C-rQ57"3N9lCIrn.9kN KHol?9lCI0-*V8'/HN918e< js0C-O5k5lk3Hr(7^9#

PTHREAD_EXPLICIT_SCHED: 9lCI0-*V8'/HG918e<js0CrXj7F77$9lCIrn.9kH"n.5l ?=N9lCIKO3N918e<js0C-,d jvFil^9#

aj3<I

3NXtNBTfK(i<r!P9kH"J<N$:l+N(i<&3<Ira7^ 9# EINVAL z-t attr ,5zG9#

ENOSYS POSIX %hgL918e<js0&*W7gsO AIX GO$sWj asH5lF$^;s# c integer function f_pthread_attr_getinheritsched(attr, inherit)

type(f_pthread_attr_t), intent(in):: attr integer(4), intent(out):: inherit end function

f_pthread_attr_getschedparam 3NXtO"9lCI0-*V8'/H attr bN918e<js0C-N_jMrH q9k?aKHQG-^9#=_N_jMO"z-t param Ka5l^9#918e <js0C-N_jMN\YKD$FO"AIX 79F`NqAr2H7F/@5$#

IBM H%

792 XL Fortran for AIX: is2<8&jU!ls9 aj3<I

3NXtNBTfK(i<r!P9kH"J<N$:l+N(i<&3<Ira7^ 9# EINVAL z-t attr ,5zG9#

ENOSYS POSIX %hgL918e<js0&*W7gsO AIX GO$sWj asH5lF$^;s# c integer function f_pthread_attr_getschedparam(attr, param)

type(f_pthread_attr_t), intent(in):: attr type(f_sched_param), intent(out):: param end function

f_pthread_attr_getschedpolicy 3NXtO"0-*V8'/H attr bN918e<js0&]j7<0-N_jMr Hq9k?aKHQG-^9#918e<js0&]j7<N=TN_jMO"z-t policy Ka5l^9# AIX K*1k-zJ918e<js0&]j7<KD$FO" AIX *Zl<F#s0&79F`NqAr2H7F/@5$#

aj3<I

3NXtNBTfK(i<r!P9kH"J<N$:l+N(i<&3<Ira7^ 9# EINVAL

z-t attr ,5zG9#

ENOSYS

POSIX %hgL918e<js0&*W7gsO AIX GO$sWjasH5 lF$^;s# c integer function f_pthread_attr_getschedpolicy(attr, policy)

type(f_pthread_attr_t), intent(in):: attr integer(4), intent(out):: policy end function

f_pthread_attr_getscope 3NXtO"9lCI0-*V8'/H attr bN918e<js0-zOO0-N= T_jMrHq9kNKHQG-^9#=TN_jMO"z-t scope KhCFa5 l^9#

z-t scope KO"J<N$:l+NM,~j^9#

IBM H%

h 15 O Pthreads i$Vij<&b8e<k 793

PTHREAD_SCOPE_SYSTEM: 9lCIO"79F`4NKo?k93<WN79 F`&j=<9H%g7^9#

PTHREAD_SCOPE_PROCESS: 9lCIO"j-&Wm;9bN79F`&j=< 9Hm<+kK%g7^9#

aj3<I

3NXtNBTfK(i<r!P9kH"J<N$:l+N(i<&3<Ira7^ 9# EINVAL z-t attr ,5zG9#

ENOSYS POSIX %hgL918e<js0&*W7gsO AIX GO$sWj asH5lF$^;s# c integer function f_pthread_attr_getscope(attr, scope)

type(f_pthread_attr_t), intent(in):: attr integer(4), intent(out):: scope end function

f_pthread_attr_getstackaddr 3NXtO"9lCI0-*V8'/H attr bN stackaddr 0-rM@9k?aKHQ 5l^9#3N0-N=TN_jMO"z-t stackaddr KhCFa5l^9#z-t stackaddr N?$WO"0t]$s?<G9# stackaddr 0-O"3N0-*V8'/H rHQ7Fn.7?9lCIN9?C/&"Il9rXj7^9#

aj3<I

3NXt,5oK0;9kH"M 0 ra7^9# 5oK0;7J$lgO"!N(i <ra7^9#

EINVAL

z-t attr ,5zG9# c integer(4) function f_pthread_attr_getstackaddr(attr, stackaddr)

type(f_pthread_attr_t), intent(in):: attr integer(4) int_template pointer (stackaddr, int_template) intent(out) stackaddr end function f_pthread_attr_getstackaddr

IBM H%

794 XL Fortran for AIX: is2<8&jU!ls9 f_pthread_attr_getstacksize 3NXtO"0-*V8'/H attr bN=T9?C/&5$:0-N_jMrHq9 k?aKHQG-^9#3NXt,5oKBT5lkH"9?C/&5$:,P$H1 LGz-t ssize Ka5l^9#

aj3<I

3NXtNBTfK(i<r!P9kH"J<N$:l+N(i<&3<Ira7^ 9# EINVAL

z-t attr ,5zG9#

ENOSYS

POSIX 9?C/&5$:&*W7gsO AIXAIX GO$sWjasH5lF $^;s# c integer function f_pthread_attr_getstacksize(attr, ssize)

type(f_pthread_attr_t), intent(in):: attr integer(kind=register_size), intent(out):: ssize end function

f_pthread_attr_init 3NXtrFSP7F pthread 0-*V8'/H attr rn.*hSi|=7F+iG J$H"=N*V8'/HOHQG-^;s# attr KO79F`&GU)kHN9l CI0-M,~j^9#3N*V8'/Hri|=7?eO"0-"/;9&Wm7< 8c<rHQ7FCjN pthread 0-NQ9^?O_jN$:l+ (^?O>}) rB T9k3H,G-^9#3N0-*V8'/Hri|=9lP"\*N0-G9lCI rn.9k?aKHQG-^9#GU)kHN0-N\YKD$FO"AIX *Zl<F #s0&79F`NqAr2H7F/@5$#!

aj3<I

3NXtNBTfK(i<r!P9kH"J<N$:l+N(i<&3<Ira7^ 9#3NXtNBTfK(i<r!P9kH"J<N(i<&3<Ira7^9#

EINVAL z-t attr ,5zG9#

ENOMEM 3N0-*V8'/Hrn.9kKOabj<,T=,G9# c integer function f_pthread_attr_init(attr)

type(f_pthread_attr_t), intent(out):: attr end function

IBM H%

h 15 O Pthreads i$Vij<&b8e<k 795

| | | | f_pthread_attr_setdetachstate 3NXtO"9lCI0-*V8'/H attr bNZj%7uV0-rHq9k?aK HQG-^9#

z-t detach KOJ<N$:l+NM,~CF$J1lPJj^;s#

PTHREAD_CREATE_DETACHED: 3N0-_jMN9lCI0-*V8'/HrHC F7,9lCIrn.9kH"77/n.5lk9 lCIOZj%5l?uVKJj^9#3lO"7 9F`&GU)kHN_jMG9#

PTHREAD_CREATE_UNDETACHED: 3N0-_jMN9lCI0-*V8'/HrHC F7,9lCIrn.9kH"77/n.5lk9 lCIOZj%5lF$J$uVKJj^9#

3liN9lCIuVN\YKD$FO"AIX *Zl<F#s0&79F`NqAr2 H7F/@5$#

aj3<I

3NXtNBT~K(i<r!P9kH"J<N(i<&3<Ira7^9#

EINVAL z-t attr ^?O detach ,5zG9# c integer function f_pthread_attr_setdetachstate(attr, detach)

type(f_pthread_attr_t), intent(inout):: attr integer(4), intent(in):: detach end function

f_pthread_attr_setguardsize 3NXtO"9lCI0-*V8'/H attr K"k guardsize 0-r_j9k?aKH Q7^9#3N0-N77$MO"z-t guardsize +i@k3H,G-^9# guardsize ,<mNlg"attr rHQ7Fn.7?9lCIK]nhOs!5l^;s# guardsize ,<mhjg-$lg"attr rHQ7Fn.7?=l>lN9lCIKG.N 5$:N guardsize P$HN]nh,s!5l^9# guardsize N\YKD$FO"AIX *Zl<F#s0&79F`NqAr2H7F/@5$#

aj3<I

3NXt,5oK0;9kH"M 0 ra7^9# =&GJ$lgKO"J<N(i <&3<Ira7^9#

IBM H%

796 XL Fortran for AIX: is2<8&jU!ls9

EINVAL

z-t attr ^?O guardsize ,5zG9# c integer(4) function f_pthread_attr_setguardsize(attr, guardsize)

type(f_pthread_attr_t), intent(inout):: attr integer(kind=REGISTER_SIZE), intent(in):: guardsize end function f_pthread_attr_setguardsize

f_pthread_attr_setinheritsched 3NXtO"9lCI0-*V8'/H attr bN9lCI&918e<js0C-N Q50-r_j9k?aKHQG-^9#

z-t inherit KOJ<N$:l+NM,~CF$J1lPJj^;s#

PTHREAD_INHERIT_SCHED: 77/n.5lk9lCIOF9lCIN918e <js0C-rQ57"=N9lCIrn.9kN KHol?9lCI0-*V8'/HN918e< js0C-O5k5lk3Hr(7^9#

PTHREAD_EXPLICIT_SCHED: 9lCI0-*V8'/HG918e<js0CrXj7F77$9lCIrn.9kH"n.5l ?=N9lCIKO3N918e<js0C-,d jvFil^9#

aj3<I

3NXtNBTfK(i<r!P9kH"J<N$:l+N(i<&3<Ira7^ 9# EINVAL

z-t attr ,5zG9#

ENOSYS

POSIX %hgL918e<js0&*W7gsO AIX GO$sWjasH5 lF$^;s#

ENOTSUP

z-t inherit NMO5]<H5lF$^;s# c integer function f_pthread_attr_setinheritsched(attr, inherit)

type(f_pthread_attr_t), intent(inout):: attr integer(4), intent(in):: inherit end function

IBM H%

h 15 O Pthreads i$Vij<&b8e<k 797

| | f_pthread_attr_setschedparam 3NXtO"9lCI0-*V8'/H attr bN918e<js0C-0-r_j9 k?aKHQG-^9#3N7?J0-*V8'/HGn.5l?9lCIO"=li ,n.5N9lCI+iQ55l?bNGJ1lP"z-t param N918e<js 0C-r[j7^9#z-t param N sched_priority U#<kIO"=N9lCIN 918e<js0%hgLr(7^9#3N%hgLU#<kIG[j5lkMNOO O 1 A 127 GJ1lPJj^;s#3Nlg 127 O918e<js0%hgL,Gb b/"1 OGbc/Jj^9#

aj3<I

3NXtNBTfK(i<r!P9kH"J<N$:l+N(i<&3<Ira7^ 9# EINVAL

z-t attr ,5zG9#

ENOSYS

POSIX %hgL918e<js0&*W7gsO AIX GO$sWjasH5 lF$^;s#

ENOTSUP

z-t param NMO5]<H5lF$^;s# c integer function f_pthread_attr_setschedparam(attr, param)

type(f_pthread_attr_t), intent(inout):: attr type(f_sched_param), intent(in):: param end function

f_pthread_attr_setschedpolicy 3NXtG0-*V8'/Hr_j9kH"3N7?J0-*V8'/HGn.5l? 9lCIO"=li,n.5N9lCI+iQ55l?bNGJ1lP"3N918e <js0N_j]j7<r[j7^9#

z-t policy KOJ<N$:l+Njt,~CF$J1lPJj^;s#

SCHED_FIFO: h~lhP7 (FIFO) Khk9lCIN918e<js0&]j7< G"k3Hr(7^9#

SCHED_RR: ~|*918e<js0&]j7<G"k3Hr(7^9#

SCHED_OTHER: GU)kHN918e<js0&]j7<G9#

IBM H%

798 XL Fortran for AIX: is2<8&jU!ls9 aj3<I

3NXtNBTfK(i<r!P9kH"J<N$:l+N(i<&3<Ira7^ 9# EINVAL

z-t attr ,5zG9#

ENOSYS

POSIX %hgL918e<js0&*W7gsO AIX GO$sWjasH5 lF$^;s#

ENOTSUP

z-t policy NMO5]<H5lF$^;s# c integer function f_pthread_attr_setschedpolicy(attr, policy)

type(f_pthread_attr_t), intent(inout):: attr integer(4), intent(in):: policy end function

f_pthread_attr_setscope 3NXtO"9lCI0-*V8'/H attr bN%g-zOO0-r_j9k?aK HQG-^9#

z-t scope KOJ<N$:l+NM,~CF$J1lPJj^;s#

PTHREAD_SCOPE_SYSTEM: 9lCIO"79F`4NKo?k93<WN79 F`&j=<9H%g7^9#

PTHREAD_SCOPE_PROCESS: 9lCIO"j-&Wm;9bN79F`&j=< 9Hm<+kK%g7^9#

aj3<I

3NXtNBTfK(i<r!P9kH"J<N$:l+N(i<&3<Ira7^ 9# EINVAL

z-t attr ,5zG9#

ENOTSUP

ENOTSUP O"Xj5l? scope , PTHREAD_SCOPE_PROCESS NlgK N_a5l^9#

IBM H%

h 15 O Pthreads i$Vij<&b8e<k 799

| | | | | c integer function f_pthread_attr_setscope(attr, scope)

type(f_pthread_attr_t), intent(inout):: attr integer(4), intent(in):: scope end function

f_pthread_attr_setstackaddr 3NXtO"9lCI0-*V8'/H attr K"k stackaddr 0-r_j9k?aKH Q7^9#3N0-N77$MO"z-t stackaddr +i@k3H,G-^9#z-t stackaddr N?$WO"0t]$s?<G9# stackaddr 0-O"3N0-*V8'/H rHQ7Fn.7?9lCIN9?C/&"Il9rXj7^9#

aj3<I

3NXt,5oK0;9kH"M 0 ra7^9# 5oK0;7J$lgO"!N(i <ra7^9#

EINVAL

z-t attr ,5zG9# c integer(4) function f_pthread_attr_setstackaddr(attr, stackaddr)

type(f_pthread_attr_t), intent(inout):: attr integer(4) int_template pointer (stackaddr, int_template) intent(in) stackaddr end function f_pthread_attr_setstackaddr

f_pthread_attr_setstacksize 3NXtO"pthread 0-*V8'/H attr bN9?C/&5$:0-r_j9k?a KHQG-^9#z-t ssize O",WH5lk9?C/&5$:rP$H1LG(9 0tG9#3N0-*V8'/HrHCF9lCIrn.9kH"79F`O ssize P $HNG.9?C/&5$:rdj6j^9#

aj3<I

3NXtNBTfK(i<r!P9kH"J<N(i<&3<Ira7^9#

EINVAL z-t attr ^?O ssize ,5zG9# c integer function f_pthread_attr_setstacksize(attr, ssize)

type(f_pthread_attr_t), intent(inout):: attr integer(kind=register_size), intent(in):: ssize end function

IBM H%

800 XL Fortran for AIX: is2<8&jU!ls9

| | f_pthread_attr_t 3s]<MsH,9YFWi$Y<HG"kI8G<??#3N?$WN*V8'/H O"$:lb3Nb8e<kKQU5lF$k:vN$s?<U'<9rp7FN_` n7J1lPJj^;s#

3NG<??O POSIX N pthread_attr_t Kjv7^9#3lO"9lCI0-*V 8'/HN?$WG9#

f_pthread_cancel 3NXtO"?<2CHN9lCIrhjC9?aKHQG-^9#3NhjC7Wa ,INh&Kh}5lk+O"?<2CHN9lCI,}DhjC7!=NuVKhC F[Jj^9#?<2CHN9lCIO"z-t thread KhCF1L5l^9#?< 2CHN9lCI,YdhjC7uVKJCF$klgO"?<2CHN9lCI,! NhjC7@K#9k^G"3NhjC7WaO]15l?^^KJj^9#?<2C HN9lCI,=NhjC7!=r5zK7F$klgO"=l,FS-zKJk^G 3NWaO]15l?^^KJj^9#?<2CHN9lCI,s1|hjC7uVK "klgO"3NWaO(~BT5l^9#9lCINhjC7KX9k\YH";- ejF#<KX9kM8v`KD$FO"AIX *Zl<F#s0&79F`qAr2H 7F/@5$#!

aj3<I

3NXtNBT~K(i<r!P9kH"J<N(i<&3<Ira7^9#

EINVAL

z-t thread ,5zG9# c integer function f_pthread_cancel(thread)

type(f_pthread_t), intent(inout):: thread end function

f_pthread_cleanup_pop 3N5Vk<AsO"9lCI&;<UF#<QN/j<s"CW&9?C/rHQ9 kK"?CF"f_pthread_cleanup_push HH_go;FHoJ1lPJj^;s#s !5lF$kz-t exec K<mJ0NM,~CF$klg"GeKWC7e5l?/ j<s"CWXt,/j<s"CW&9?C/+i]CW5l"=N/j<s"CWX tKO5l?z-t arg (GeN f_pthread_cleanup_push +iN) rXj7FBT5 l^9#

Y/Hk:(zr}D[s;/7gsrz-t arg KO9H"kLO=,T=G9#

IBM H%

h 15 O Pthreads i$Vij<&b8e<k 801

| | | | | | | | |

Bz-t arg OQtGJ1lPJi:"e~9F<HasHN8Ke~G-J1lPJ j^;s#

exec K<mM,~CF$klgO"GeKWC7e5l?/j<s"CWXtO/j <s"CW&9?C/+i]CW5l^9,"BTO5l^;s#

aj3<I

3N5Vk<As+iNajMO"j^;s# c subroutine f_pthread_cleanup_pop(exec)

integer(4), intent(in):: exec end subroutine

f_pthread_cleanup_push 3NXtO"FSP79lCIK/j<s"CW&5Vk<AsrP?9k?aKHQ G-^9#FSP79lCIN=|7J$*;KP7FO"=NFSP79lCI,B 4K*;G-kh&K"79F`,+0*K/j<s"CW&5Vk<AsrBT7^ 9#z-t cleanup O"?@ 1 DNz-tr=|9k5Vk<AsGJ1lPJj^ ;s#=l,BT5lklg"z-t arg OBz-tH7F=N5Vk<AsKO5l ^9# z-t arg OFQz-tG"j"$UN?$Wdis/K9k3H,G-^9#Bzt arg OQtGJ1lPJi:"e~9F<HasHN8Ke~G-J1lPJj^; s#Y/Hk:(zr}D[s;/7gsrz-t arg KO9H"kLO=,T=G 9# Bz-t arg ,[s;/7gsG"klg"5Vk<As cleanup NP~9k>ztO[jAu[sGJ1lPJj^;s#=&GJ$lg"kLO=,G-^;s#

Bz-t arg ,"[s^?O[s;/7gsrX7(9]$s?<0-r}CF$kl g"5Vk<As cleanup bNP~9k>z-tO"]$s?<0-r}CF$k+" ^?O[jAu[sGJ1lPJj^;s#=&GJ$lg"kLO=,G-^;s#

LoNBTQ9Nlg"3NXtO f_pthread_cleanup_pop XNFSP7HH_go ;FHoJ1lPJj^;s#

z-t flag O"z-t arg NC-r5NK79F`KA(k?aKHQ7J1lPJ j^;s#

z-t flag KO"J<NjtN$:l+""k$OJ<NjtrH_go;?bNr MH7FXjG-^9#

IBM H%

802 XL Fortran for AIX: is2<8&jU!ls9

| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

FLAG_CHARACTER: ~j}5Vk<As cleanup ,?$W CHARACTER Nz-tr" }!dA0KX8J/=|7F$klgO"3NUi0MrH_~s G=N3Hr(5J1lPJj^;s#?@7"5Vk<As,=| 7F$kN,"?$W CHARACTER Nz-trX7(7? Fortran 90 ]$s?<G"lP"FLAG_DEFAULT MreojKH_~`, W,"j^9#

FLAG_ASSUMED_SHAPE: ~j}5Vk<As cleanup ,>z-tr}A"=l,$UNis /N"[jAu[sG"klgO"3NUi0MrH_~sG=N3 Hr(5J1lPJj^;s#

FLAG_DEFAULT: e-J0NlgKO"3NUi0M,,WG9#

aj3<I

3NXtNBTfK(i<r!P9kH"J<N$:l+N(i<&3<Ira7^ 9# ENOMEM 79F`O"3Nk<AsrWC7e9k?aNabj<rdj6k 3H,G-^;s#

EAGAIN 79F`O"3Nk<AsrWC7e9k?aNj=<9rdj6k 3H,G-^;s#

EINVAL z-t flag ,5zG9# c integer function f_pthread_cleanup_push(cleanup, flag, arg)

external cleanup integer(4), intent(in):: flag end function

f_pthread_cond_broadcast 3NXtO"roQt cond rT!7F$k9YFN9lCIrsVmC/=7^9# 3NroQtrT!7F$k9lCI,J$lg"XtO5oKBT5l^9," f_pthread_cond_wait XN!NFSP75OVmC/5l"roQt cond rT!9 k3HKJj^9#

aj3<I

3NXtNBT~K(i<r!P9kH"J<N(i<&3<Ira7^9#

EINVAL z-t cond ,5zG9#

IBM H%

h 15 O Pthreads i$Vij<&b8e<k 803

| | | | | | | | | | | | | | | | | | | | | | | | | | | c integer function f_pthread_cond_broadcast(cond)

type(f_pthread_cond_t), intent(inout):: cond end function

f_pthread_cond_destroy 3NXtO"9GKTWHJCF$kroQtrK~9k?aKHQG-^9#?<2 CHNroQtO"z-t cond Khj1L5l^9#i|=NVKdj6il?79 F`&j=<9O"79F`KhCFF}85l^9#9lCIN1|=droQtN HQ}!KD$F\7/O"AIX *Zl<F#s0&79F`NqAr2H7F/@5 $# aj3<I

3NXtNBTfK(i<r!P9kH"J<N$:l+N(i<&3<Ira7^ 9# EBUSY roQt cond O"=_>N9lCI,HQfG9#

EINVAL z-t cond ,5zG9# c integer function f_pthread_cond_destroy(cond)

type(f_pthread_cond_t), intent(inout):: cond end function

f_pthread_cond_init 3NXtO"roQt cond r0*Ki|=9k?aKHQG-^9#=N0-O"0 -*V8'/H cattr ,s!5lF$klgO=lK>CF_j5l^9#3N0-* V8'/H,s!5lF$J1lP"=N0-O79F`&GU)kHK_j5l^ 9#roQt,5oKi|=5l?eO"=lrHCF9lCIr1|=G-^9#9 lCIN1|=droQtNHQ}!KD$F\7/O"AIX *Zl<F#s0&79 F`NqAr2H7F/@5$#

roQtri|=9kLN}!O"Fortran jt PTHREAD_COND_INITIALIZER rH CFE*Ki|=9k}!G9#

aj3<I

3NXtNBTfK(i<r!P9kH"J<N$:l+N(i<&3<Ira7^ 9# EBUSY roQt,9GKHQfG9#3lOi|=5lF*j"K~5lF O$^;s#

IBM H%

804 XL Fortran for AIX: is2<8&jU!ls9

EINVAL z-t cond ^?O cattr ,5zG9# c integer function f_pthread_cond_init(cond, cattr)

type(f_pthread_cond_t), intent(out):: cond type(f_pthread_condattr_t), intent(in), optional:: cattr end function

f_pthread_cond_signal 3NXtO"roQt cond rT!7F$kGc 1 DN9lCIrsVmC/=7^ 9#3NroQtrT!7F$k9lCI,J$lg"XtO5oKBT5l^9," f_pthread_cond_wait XN!NFSP75OVmC/5l"roQt cond rT!9 k3HKJj^9# 9lCIN1|=droQtNHQ}!KD$F\7/O"AIX *Zl<F#s0&79F`NqAr2H7F/@5$#

aj3<I

3NXtNBT~K(i<r!P9kH"J<N(i<&3<Ira7^9#

EINVAL z-t cond ,5zG9# c integer function f_pthread_cond_signal(cond)

type(f_pthread_cond_t), intent(inout):: cond end function

f_pthread_cond_t 3s]<MsH,9YFWi$Y<HG"kI8G<??#3N?$WN*V8'/H O"$:lb3Nb8e<kKQU5lF$k:vN$s?<U'<9rp7F`n7 J1lPJj^;s#5iK"3N?$WN*V8'/HO Fortran jt PTHREAD_COND_INITIALIZER rHCF3sQ$k~Ki|=G-^9#

3NG<??O POSIX N pthread_cond_t Kjv7^9#3lO"roQt*V8' /HN?$WG9#

f_pthread_cond_timedwait 3NXtO"CjNro,/89kNrT!9k?aKHQG-^9#z-t mutex O"3NXtrFSP90KmC/7F$J1lPJj^;s# mutex NmC/O+0 *Kr|5l"FSP79lCIOro,/89kNrT!7^9#z-t timeout KO"ro,/89k^GN|BrXj7^9#ro,/89k0K|BK#9kH" XtO(i<&3<Ira7^9#3NXtO"=l,-zJuVG"lP"FSP7 9lCIrhjC93H,G-khjC7@rs!7^9#

IBM H%

h 15 O Pthreads i$Vij<&b8e<k 805 z-t timeout KO"Oct. 31 10:00:53, 1998 NA0GdP|UrXj7^9#X"p sKD$FO"f_maketime *hS f_timespec N`r2H7F/@5$#dP|UK D$FO"AIX *Zl<F#s0&79F`NqAr2H7F/@5$#

aj3<I

3NXtNBTfK(i<r!P9kH"J<N$:l+N(i<&3<Ira7^ 9# EINVAL z-t cond"mutex"^?O timeout ,5zG9#

EDEADLK z-t mutex ,"FSP79lCIKhCFmC/5lF$^; s# ETIMEDOUT ro,/89k0K"T!N|B,~;7^7?# c integer function f_pthread_cond_timedwait(cond, mutex, timeout)

type(f_pthread_cond_t), intent(inout):: cond type(f_pthread_mutex_t), intent(inout):: mutex type(f_timespec), intent(in):: timeout end function

f_pthread_cond_wait 3NXtO"CjNro,/89kNrT!9k?aKHQG-^9#z-t mutex O"3NXtrFSP90KmC/7F$J1lPJj^;s# mutex NmC/O+0 *Kr|5l"FSP79lCIOro,/89kNrT!7^9#:v9kro,/ 87J$H"3NXtOFSP79lCI,LN}!G*;9k^GT!9k3HKJ j^9#3NXtO"=l,-zJuVG"lP"FSP79lCIrhjC93H, G-khjC7@rs!7^9#

aj3<I

3NXt,5oKBT5lkH"Xt,a5lk0K mutex ,FSmC/5l^9#3 NXtNBTfK(i<r!P9kH"J<N$:l+N(i<&3<Ira7^9#

EINVAL z-t cond ^?O mutex ,5zG9#

EDEADLK mutex ,"FSP79lCIKhCFmC/5lF$^;s# c integer function f_pthread_cond_wait(cond, mutex)

type(f_pthread_cond_t), intent(inout):: cond type(f_pthread_mutex_t), intent(inout):: mutex end function

IBM H%

806 XL Fortran for AIX: is2<8&jU!ls9 f_pthread_condattr_destroy 3NXtrFSP;P"9GKTWHJCF$kroQt0-*V8'/HrK~G- ^9#?<2CHN*V8'/HO"z-t cattr KhCF1L5l^9#i|=N~ @Gdj6il?79F`&j=<9OF}85l^9#

aj3<I

3NXtNBT~K(i<r!P9kH"J<N(i<&3<Ira7^9#

EINVAL z-t cattr ,5zG9# c integer function f_pthread_condattr_destroy(cattr)

type(f_pthread_condattr_t), intent(inout):: cattr end function

f_pthread_condattr_getpshared 3NXtO"z-t cattr KhCF1L5lkroQt0-*V8'/HNWm;9& Q0-rHq9k?aKHQG-^9#3N0-N=TN_jMO"z-t pshared Ka5l^9# pshared KOJ<N$:l+NM,~j^9#

PTHREAD_PROCESS_SHARED 3NroQtO"[JkWm;9K09k9lCI ,abj<KdjvFilF$klgGb"abj <K"/;97F$k9YFN9lCIKhCFH Q9k3H,G-^9#

PTHREAD_PROCESS_PRIVATE roQt,HQ5lkNO"Wm;9rn.7?9 lCIH18Wm;9bGN_G9#

aj3<I

3NXt,5oK0;9kH"M 0 ra7^9#5iK"Wm;9&Q0-,"z-t pshared rp7Fa5l^9#5oK0;7J$lgO"!N(i<ra7^9#

EINVAL

z-t cattr ,5zG9# c integer(4) function f_pthread_condattr_getpshared(cattr, pshared)

type(f_pthread_condattr_t), intent(in):: cattr integer(4), intent(out):: pshared end function f_pthread_condattr_getpshared

IBM H%

h 15 O Pthreads i$Vij<&b8e<k 807

| | f_pthread_condattr_init 3NXtO"$sWjasF<7gsGjA5l?9YFN0-KP7FGU)kHM rHQ7FroQt0-*V8'/H cattr ri|=9k?aKHQ7^9#9GKi |=5lF$kroQt0-*V8'/Hri|=7h&H9kH"$jAJ6kq$ ,/3j^9#roQt0-*V8'/HrHQ7F 1 DJeNroQtri|=7? e"0-*V8'/HKFA (CGr^`) 9kXtO"0Ki|=5l?roQtK OFAr?(^;s#

aj3<I

3NXtNBT~K(i<r!P9kH"J<N(i<&3<Ira7^9#

ENOMEM

roQt0-*V8'/Hri|=9k?aN=,Jabj<,"j^;s# c integer function f_pthread_condattr_init(cattr)

type(f_pthread_condattr_t), intent(inout):: cattr end function

f_pthread_condattr_setpshared 3NXtO"z-t cattr KhCF1L5lkroQt0-*V8'/HNWm;9& Q0-r_j9k?aKHQG-^9#3NWm;9&Q0-O"z-t pshared K >CF_j5l^9#pshared KOJ<N$:l+NM,~CF$J1lPJj^; s# PTHREAD_PROCESS_SHARED 3NroQtO"[JkWm;9K09k9lCI ,abj<KdjvFilF$klgGb"abj <K"/;97F$k9YFN9lCIKhCFH Q9k3H,G-^9#

PTHREAD_PROCESS_PRIVATE roQt,HQ5lkNO"Wm;9rn.7?9 lCIH18Wm;9bGN_G"k3HrXj7 ^9#3lO"0-NGU)kH_jG9#

aj3<I

3NXt,5oK0;9kH"M 0 ra7^9# =&GJ$lgKO"J<N(i <&3<Ira7^9#

EINVAL

z-t cattr ^?O pshared GXj5l?M,5zG9#

IBM H%

808 XL Fortran for AIX: is2<8&jU!ls9

| | | | | | | | | | | | | | | | |

| | c integer(4) function f_pthread_condattr_setpshared(cattr, pshared)

type(f_pthread_condattr_t), intent(inout):: cattr integer(4), intent(in):: pshared end function f_pthread_condattr_setpshared

f_pthread_condattr_t 3s]<MsH,9YFWi$Y<HG"kI8G<??#3N?$WN*V8'/H O"$:lb3Nb8e<kKQU5lF$k:vN$s?<U'<9rp7FN_` n7J1lPJj^;s#

3NG<??O POSIX N pthread_condattr_t Kjv7^9#3lO"roQt0- *V8'/HN?$WG9#

f_pthread_create 3NXtO"=TWm;9K77$9lCIrn.9k?aKHQ7^9#77/n. 5lk9lCIO"9lCI0-*V8'/H attr ,s!5lF$lP"=NfGj A5lF$k0-r[j7^9#=&GJ$lgO"77$9lCIO79F`&GU )kHN0-r}A^9#77$9lCIO"5Vk<As ent +iBTr+O7^ 9#=lKO 1 DN>z-trXj9k3H,,WG9#79F`O~j}5Vk<A s ent Kz-t arg r=NBz-tH7FO7^9#z-t flag O"79F`Kz -t arg NC-rNi;k?aKHol^9#BT,~j}5Vk<As ent +ia kH"=N77$9lCIO+0*K*;7^9#

5Vk<As ent r>\FSP9lg@($s?<U'<9,,WHJkh&K3N5 Vk<Asrk@7?lg"=l,z-tH7F3NXtKO5lk~@K*$Fb@ ($s?<U'<9,,WHJj^9#

z-t arg OFQz-tG"j"$UN?$Wdis/K9k3H,G-^9#Bzt arg OQtGJ1lPJi:"e~9F<HasHN8Ke~G-J1lPJj^; s#Y/Hk:(zr}D[s;/7gsrz-t arg KO9lg"kLO=,T=G 9# Bz-t arg ,[s;/7gsG"klg"5Vk<As ent NP~9k>z-tO [jAu[sGJ1lPJj^;s#=&GJ$lg"kLO=,G-^;s#

Bz-t arg ,"[s^?O[s;/7gsrX7(9]$s?<0-r}CF$kl g"5Vk<As ent bNP~9k>z-tO"]$s?<0-r}CF$k+"^? O[jAu[sGJ1lPJj^;s#=&GJ$lg"kLO=,G-^;s#

z-t flag O"z-t arg NC-r5NK79F`KA(k?aKHQ7J1lPJ j^;s#flag KO"J<NjtN$:l+""k$OJ<NjtrH_go;?bN rMH7FXjG-^9#

IBM H%

h 15 O Pthreads i$Vij<&b8e<k 809

| | | | | | | | | | | | | | | | | | | | | | | | | |

FLAG_CHARACTER: ~j}5Vk<As ent ,?$W CHARACTER Nz-tr"}! dA0KX8J/=|7F$klgO"3NUi0MrH_~sG= N3Hr(5J1lPJj^;s#?@7"5Vk<As,=|7F $kN,"?$W CHARACTER Nz-trX7(7? Fortran 90 ]$s?<G"lP"FLAG_DEFAULT MreojKH_~`,W, "j^9#

FLAG_ASSUMED_SHAPE: ~j}5Vk<As ent ,>z-tr}A"=l,$UNis/N" [jAu[sG"klgO"3NUi0MrH_~sG=N3Hr( 5J1lPJj^;s#

FLAG_DEFAULT: e-J0NlgKO"3NUi0M,,WG9#

aj3<I

3NXtXNFSP7,5oKTolkH"77/n.5l?9lCIN ID ,z-t thread KhCFa5l^9#=&GJ$lgKO"J<N$:l+N(i<&3<Ir a7^9#

EAGAIN 77$9lCIrn.9kNK=,Jj=<9,79F`K"j^; s# EINVAL z-t thread"attr"^?O flag ,5zG9#

ENOMEM 77$9lCIrn.9kNK=,Jabj<,79F`K"j^; s# c integer function f_pthread_create(thread, attr, flag, ent, arg)

type(f_pthread_t), intent(out):: thread type(f_pthread_attr_t), intent(in), optional:: attr integer(4), intent(in):: flag external ent end function

f_pthread_detach 3NXtO"z-t thread KXj5l?9lCIN-1h,"3N9lCI,*;9k H-KWa5lk3Hr pthreads i$Vij<&$s9H<k&79F`K(9?aK HQ5l^9#9lCI,*;7F$J$lg"f_pthread_detach O=l,*;7J $h&K7^9#18?<2CH&9lCIeG f_pthread_detach r#tsFSP9 H"(i<,88^9#

IBM H%

810 XL Fortran for AIX: is2<8&jU!ls9

| | | | | | | | | | | | | | | | | | | | | | | | | | | | | aj3<I

3NXt,5oK0;9kH"M 0 ra7^9# 5oK0;7J$lgO"!N(i <ra7^9#

EINVAL

z-t thread ,5zG9# c integer(4) function f_pthread_detach(thread)

type(f_pthread_t), intent(in):: thread end function f_pthread_detach

f_pthread_equal 3NXtO"2 DN9lCI ID ,1lN9lCIr1L9k+I&+rfS9kNK HQG-^9#

aj3<I

TRUE :v9k 2 DN9lCI ID ,1lN9lCIr1L7^9#

FALSE :v9k 2 DN9lCI ID ,1lN9lCIr1L7^;s# c logical function f_pthread_equal(thread1, thread2)

type(f_pthread_t), intent(in):: thread1, thread2 end function

f_pthread_exit 3N5Vk<Asr@(*KFSP7F"~j}5Vk<As+iak0KFSP79 lCIr*;5;k3H,G-^9#TolkhVO"FSP79lCINuVKhC F[Jj^9#Zj%7uVJ0NuVG"lP"FSP79lCIOkg5lk^G T!7^9#9lCI,Zj%7uVG"klg""k$O"=l,>N9lCIKh CFkg5lF$klgO"FSP79lCIOB4K*;7^9#GiK9?C/, ]CW*hSBT5l"=Ne"9lCIG-G<?,G9Hi/?<KhjK~5l ^9#GeK"9lCINj=<9,r|5lF"kg7F$k9lCIKz-t ret ,a5l^9#3N5Vk<AsNz-t ret O*W7gsG9#=~@GO"z-t ret O0t]$s?<K)B5lF$^9#3l,0t]$s?<GJ$H"=N0n OTjG9#

aj3<I

3N5Vk<As,ak3HO"j^;s#z-t ret rXj7J$H"3N9lCI NP}u7H7F NULL ,Xj5l^9#

IBM H%

h 15 O Pthreads i$Vij<&b8e<k 811 c subroutine f_pthread_exit(ret)

pointer(ret, byte) optional ret intent(in) ret end subroutine

f_pthread_getconcurrency 3NXtO"0N f_pthread_setconcurrency XtXNFSP7KhCF_j5l?B T-lYkNMra7^9#0K f_pthread_setconcurrency Xt,FSP5lF$J $lg"3NXtO<mra7"79F`,=_NlYkr]}7F$k3Hr(7^ 9#BT-lYkN\YKD$FO" AIX *Zl<F#s0&79F`qAr2H7 F/@5$# c integer(4) function f_pthread_getconcurrency() end function f_pthread_getconcurrency

f_pthread_getschedparam 3NXtO"?<2CHHJk9lCIN918e<js0C-N=T_jMrHq9 k?aKHQG-^9#?<2CHN9lCIO"z-t thread KhCF1L5l^ 9#918e<js0&]j7<Oz-t policy KhCFa5l"918e<js0 C-Oz-t param KhCFa5l^9#param bN sched_priority U#<kIO" 918e<js0%hgLrjA7^9#3N%hgLU#<kIG[j5lkMNO OO 1 A 127 G9#3Nlg 127 O918e<js0%hgL,Gbb/"1 OGb c/Jj^9#

aj3<I

3NXtNBTfK(i<r!P9kH"J<N$:l+N(i<&3<Ira7^ 9# ENOSYS POSIX %hgL918e<js0&*W7gsO AIX GO$sWj asH5lF$^;s#

ESRCH ?<2CHN9lCI,8_7^;s# c integer function f_pthread_getschedparam(thread, policy, param)

type(f_pthread_t), intent(in):: thread integer(4), intent(out):: policy type(f_sched_param), intent(out):: param end function

IBM H%

812 XL Fortran for AIX: is2<8&jU!ls9 f_pthread_getspecific 3NXtO"key KX"7?9lCIG-G<?r!w9k?aKHQG-^9#3N Xt,9lCIG-G<?ra9lg"z-t arg O*W7gsGOJ$3HKmU7 F/@5$#Wm7<8c<NBTe"z-t arg OG<?XN]$s?<r]}9k +"!w9kG<?,J$lgO NULL r]}7^9#z-t arg O0t]$s?< GJ1lPJj^;s#=&GJ$lgNkLO$jAG9#

Bz-t arg OQtGJ1lPJi:"e~9F<HasHN8Ke~G-J1lPJ j^;s#Y/Hk:(zr}D[s;/7gsrz-t arg KO9lg"kLO=, T=G9#

aj3<I

3NXtNBT~K(i<r!P9kH"J<N(i<&3<Ira7^9#

EINVAL z-t key ,5zG9# c integer function f_pthread_getspecific(key, arg)

type(f_pthread_key_t), intent(in):: key pointer(arg, byte) intent(out) arg end function

f_pthread_join 3NXtrFSP;P"z-t thread GXj7?CjN9lCIrkgG-^9#? <2CHN9lCI,Zj%7J0NuVK"CF9GK*;7F$klg"3NFS P7O90Ka5l"z-t ret ,Xj5lF$lP"?<2CHN9lCINu7, =NfKa5l^9#z-t ret O*W7gsG9#=~@GO"ret rXj9klg O0t]$s?<GJ1lPJj^;s#

?<2CHN9lCI,Zj%7uVK"klgO"=lrkg9kNO(i<HJj ^9# aj3<I

3NXtNBTfK(i<r!P9kH"J<N$:l+N(i<&3<Ira7^ 9# EDEADLK 3NFSP7OGCImC/N6xHJj^9#"k$O"FSP7 9lCI,+,+Hrkg7h&H7^9#

EINVAL z-t thread ,5zG9#

ESRCH z-t thread GXj5lF$k9lCI,8_7F$J$+Zj% 7uVK"j^9#

IBM H%

h 15 O Pthreads i$Vij<&b8e<k 813

| | | | | | | | | | | | | | | | | | | | c integer function f_pthread_join(thread, ret)

type(f_pthread_t), intent(in):: thread optional ret intent(out) ret pointer(ret, byte) end function

f_pthread_key_create 3NXtO"9lCIG-G<?&-<rM@9k?aKHQG-^9#:v9k-< Oz-t key Ka5l^9#z-t dtr O"3NFSP7@NeK9lCI,*;9 k~@G"3N-<KX"7?9lCIG-G<?rKu9k?aKHolk5Vk< AsG9#:v9kG9Hi/?<O"9lCIG-G<?r=Nz-tH7Fu1h j^9#G9Hi/?<=NbNO*W7gsG9#3l,Xj5lF$J$H"79 F`O3N-<KX"7?9lCIG-G<?KP7F"G9Hi/?<rFSP7^ ;s#9lCIG-G<?N-<Nt,"Wm;94HK)B5lF$k3HKmU7 F/@5$#-<NHQrI}9kNOf<6<NU$G9#Wm;94HN)BKD $FO"Fortran jt PTHREAD_DATAKEYS_MAX GN'G-^9#

aj3<I

3NXtNBTfK(i<r!P9kH"J<N$:l+N(i<&3<Ira7^ 9# EAGAIN -<NGgtr6(F$^9#

EINVAL z-t key ,5zG9#

ENOMEM 3N-<rn.9kKOabj<,T=,G9# c integer function f_pthread_key_create(key, dtr)

type(f_pthread_key_t), intent(out):: key external dtr optional dtr end function

f_pthread_key_delete 3NXtO"z-t key KhCF1L5lk9lCIG-G<?N-<rK~7^ 9#:v9k-<KX"7?9lCIG-G<?,J$3HrN'9kNOf<6<N U$G9#3NXtO"9lCIKeoCFG9Hi/?<rFSP93HO7^; s#-<rK~7?eO"79F`O=lr f_pthread_key_create WaKP7FFx QG-^9#

IBM H%

814 XL Fortran for AIX: is2<8&jU!ls9 aj3<I

3NXtNBTfK(i<r!P9kH"J<N$:l+N(i<&3<Ira7^ 9# EINVAL z-t key ,5zG9#

EBUSY 3N-<KX"7?G<?,^@8_7^9# c integer function f_pthread_key_delete(key)

type(f_pthread_key_t), intent(inout):: key end function

f_pthread_key_t 3s]<MsH,9YFWi$Y<HG"kI8G<??#3N?$WN*V8'/H O"$:lb3Nb8e<kKQU5lF$k:vN$s?<U'<9rp7FN_` n7J1lPJj^;s#

3NG<??O POSIX N pthread_key_t Kjv7^9#3lO"9lCIG-G< ?K"/;99k?aN-<&*V8'/HN?$WG9#

f_pthread_kill 3NXtO"?<2CHN9lCIK70Jkrw.9k?aKHQG-^9#?<2 CHN9lCIO"z-t thread KhCF1L5l^9#?<2CHN9lCIKw ilk70JkO"z-t sig G1L5l^9# sig K~CF$kM,<mNlg" 79F`O(i<!:rBT7^9,"70JkOw.5l^;s#^kA9lCI& 79F`K*1k70JkNI}N\YKD$FO" AIX *Zl<F#s0&79F `NqAr2H7F/@5$#

aj3<I

3NXtNBTfK(i<r!P9kH"J<N$:l+N(i<&3<Ira7^ 9# EINVAL z-t thread ^?O sig ,5zG9#

ESRCH ?<2CHN9lCI,8_7^;s# c integer function f_pthread_kill(thread, sig)

type(f_pthread_t), intent(inout):: thread integer(4), intent(in):: sig end function

IBM H%

h 15 O Pthreads i$Vij<&b8e<k 815 f_pthread_mutex_destroy 9GKTWKJCF$k mutex *V8'/HrK~9kKO"3NXtrFSP9,W ,"j^9#79F`O3N}!Gabj<&j=<9rF}87^9#?<2CHN mutex *V8'/HO"z-t mutex KhCF1L5l^9#

aj3<I

3NXtNBTfK(i<r!P9kH"J<N$:l+N(i<&3<Ira7^ 9# EBUSY ?<2CHN mutex ,>N9lCIKhjmC/^?O2H5lF$ ^9# EINVAL z-t mutex ,5zG9# c integer function f_pthread_mutex_destroy(mutex)

type(f_pthread_mutex_t), intent(inout):: mutex end function

f_pthread_mutex_getprioceiling 3NXtO"z-t mutex KhCF1L5lk mutex *V8'/HN%hgLeB0 -r0*KHq9k?aKHQG-^9#=TNeBMO"z-t old KhCFa5l ^9# aj3<I

mutex %hgL]nWmH3k, AIX K$sWjasH5lF$J$?a"3NXt O=_HQG-J$3HKmU7F/@5$# c integer function f_pthread_mutex_getprioceiling(mutex, old)

type(f_pthread_mutex_t), intent(in):: mutex integer(4), intent(out):: old end function

f_pthread_mutex_init 3NXtO"z-t mutex KhCF1L5lk mutex *V8'/Hri|=9k?a KHQG-^9#i|=5l? mutex O"mutex 0-*V8'/H mattr ,"klg KO"=lK_j5lF$k0-r[j7^9# mattr ,s!5lF$J$H"79F `OGU)kHN0-r}Dh&K mutex ri|=7^9# mutex *V8'/HOi |=eK"/jF#+kJG<?d3<IXN"/;9r1|=9k?aKHQG-^ 9#5iK"hj#(J9lCI1|*V8'/Hrn.9klgKbHQG-^9#

IBM H%

816 XL Fortran for AIX: is2<8&jU!ls9 mutex *V8'/Hri|=9kLN}!O"Fortran jt PTHREAD_MUTEX_INITIALIZER rp7F=lirE*Ki|=9k}!G9#i| =K"?CF3N}!rxQ9lP"mutex *V8'/HrHQ9k0K3NXtrF SP9,W,"j^;s#

aj3<I

3NXtNBT~K(i<,/89kH"J<N$:l+N(i<&3<Ira7^ 9# EAGAIN 3N mutex ri|=9kNK=,Jj=<9,79F`K"j^;s G7?#

EBUSY 3N mutex O9GKHQfG9#3lOi|=5lF*j"K~5l FO$^;sG7?#

EINVAL z-t mutex ^?O mattr ,5zG9#

ENOMEM 3N mutex ri|=9kKOabj<,T=,G9# c integer function f_pthread_mutex_init(mutex, mattr)

type(f_pthread_mutex_t), intent(out):: mutex type(f_pthread_mutexattr_t), intent(in), optional:: mattr end function

f_pthread_mutex_lock 3NXtO"mutex *V8'/HNj-"rM@9k?aKHQG-^9# (D^j" 3NXtO=N mutex rmC/7^9#) mutex ,9GK>N9lCIKhCFmC/ 5lF$klgO"FSP75O=N mutex ,"smC/5lk^GT!7^9#=N mutex ,FSP75+HKhCF9GKmC/5lF$klgO"F"*mC/rI_ 9k?aK(i<,a5l^9#

aj3<I

3NXtNBTfK(i<r!P9kH"J<N$:l+N(i<&3<Ira7^ 9# EDEADLK :v9k mutex ,"FSP79lCIKhCF9GKmC/5lF$ ^9# EINVAL z-t mutex ,5zG9# c integer function f_pthread_mutex_lock(mutex)

type(f_pthread_mutex_t), intent(inout):: mutex end function

IBM H%

h 15 O Pthreads i$Vij<&b8e<k 817 f_pthread_mutex_setprioceiling 3NXtO"z-t mutex KhCF1L5lk mutex *V8'/HN%hgLeB0 -r0*K_j9k?aKHQG-^9#77$eBO"z-t new K~CF$kM K_j5l^9#J0NeBO"z-t old KhCFa5l^9#z-t new O"O O, 1 A 127 N0tMr[j7^9#

aj3<I

mutex %hgL]nWmH3k, AIX K$sWjasH5lF$J$?a"3NXt O=_HQG-J$3HKmU7F/@5$# c integer function f_pthread_mutex_setprioceiling(mutex, new, old)

type(f_pthread_mutex_t), intent(inout):: mutex integer(4), intent(in):: new integer(4), intent(out):: old end function

f_pthread_mutex_t 3s]<MsH,9YFWi$Y<HG"kI8G<??#3N?$WN*V8'/H O"$:lb3Nb8e<kKQU5lF$k:vN$s?<U'<9rp7F`n7 J1lPJj^;s#5iK"3N?$WN*V8'/HO Fortran jt PTHREAD_MUTEX_INITIALIZER rp7FE*Ki|=G-^9#

3NG<??O POSIX N pthread_mutex_t Kjv7^9#3lO"mutex *V8' /HN?$WG9#

f_pthread_mutex_trylock 3NXtO"mutex *V8'/HNj-"rM@9k?aKHQG-^9# (D^j" 3NXtO=N mutex rmC/7^9#) mutex ,9GK>N9lCIKhCFmC/ 5lF$klgO"XtO(i<&3<I EBUSY ra7^9#FSP79lCIO" 5iKh}rBT9k?aKaj3<Ir4Yk3H,G-^9#=N mutex ,FSP 75+HKhCF9GKmC/5lF$klgO"F"*mC/rI_9k?aK(i <,a5l^9#

aj3<I

3NXtNBTfK(i<r!P9kH"J<N$:l+N(i<&3<Ira7^ 9# EBUSY ?<2CHN mutex ,>N9lCIKhjmC/^?O2H5lF$ ^9#

IBM H%

818 XL Fortran for AIX: is2<8&jU!ls9

EDEADLK :v9k mutex ,"FSP79lCIKhCF9GKmC/5lF$ ^9# EINVAL z-t mutex ,5zG9# c integer function f_pthread_mutex_trylock(mutex)

type(f_pthread_mutex_t), intent(inout):: mutex end function

f_pthread_mutex_unlock 3NXtO"mutex *V8'/HNj-"rr|9k?aKG-k@1a/FSP5J /FOJj^;s#=&9k3HG">N9lCI,=N mutex rmC/G-kh&K Jj^9#

aj3<I

3NXtNBTfK(i<r!P9kH"J<N$:l+N(i<&3<Ira7^ 9# EINVAL z-t mutex ,5zG9#

EPERM mutex ,"FSP79lCIKhCFmC/5lF$^;s# c integer function f_pthread_mutex_unlock(mutex)

type(f_pthread_mutex_t), intent(inout):: mutex end function

f_pthread_mutexattr_destroy 3NXtO"9GKi|=5lF$k mutex 0-*V8'/HrK~9k?aKHQG -^9#dj6il?abj<O=NeF}85l^9#3N0-Gn.7? mutex O"3NhVNFAru1^;s#

aj3<I

3NXtNBT~K(i<r!P9kH"J<N(i<&3<Ira7^9#

EINVAL z-t mattr ,5zG9# c integer function f_pthread_mutexattr_destroy(mattr)

type(f_pthread_mutexattr_t), intent(inout):: mattr end function

IBM H%

h 15 O Pthreads i$Vij<&b8e<k 819 f_pthread_mutexattr_getprioceiling 3NXtO"z-t mattr KhCF1L5lk mutex 0-*V8'/HbN mutex % hgLeB0-rHq9k?aKHQG-^9#eB0-Oz-t ceiling KhCFa 5l^9#

aj3<I

mutex %hgL]nWmH3k, AIX GO$sWjasH5lF$J$?a"3NX tO=_HQG-J$3HKmU7F/@5$# c integer function f_pthread_mutexattr_getprioceiling(mattr, ceiling)

type(f_pthread_mutexattr_t), intent(in):: mattr integer(4), intent(out):: ceiling end function

f_pthread_mutexattr_getprotocol 3NXtO"z-t mattr KhCF1L5lk mutex 0-*V8'/HbN mutex W mH3k0-N=T_jMrHq9k?aKHQG-^9#WmH3k0-Oz-t proto KhCFa5l^9#

aj3<I

mutex N%hgLQ5d%hgL]n, AIX KO$sWjasH5lF$J$?a" 3NXtO=_HQG-J$3HKmU7F/@5$# c integer function f_pthread_mutexattr_getprotocol(mattr, proto)

type(f_pthread_mutexattr_t), intent(in):: mattr integer(4), intent(out):: proto end function

f_pthread_mutexattr_getpshared 3NXtO"z-t mattr KhCF1L5lk mutex 0-*V8'/HNWm;9& Q0-rHq9k?aKHQG-^9#3N0-N=TN_jMO"z-t pshared K hCFa5l^9#pshared KOJ<N$:l+NM,~j^9#

PTHREAD_PROCESS_SHARED mutex O"#tNWm;9KhCF&Q5lF$k abj<KdjvFilF$klgGb"=Nab j<K"/;97F$k9YFN9lCIKhCF `n9k3H,G-^9#

IBM H%

820 XL Fortran for AIX: is2<8&jU!ls9

PTHREAD_PROCESS_PRIVATE mutex r`nG-k9lCIO"mutex ri|=7 ?9lCIH18Wm;9Gn.5l?bN@1G 9# aj3<I

3NXt,5oK0;9kH"M 0 ra7^9#5iK"Wm;9&Q0-,"z-t pshared rp7Fa5l^9#5oK0;7J$lgO"!N(i<ra7^9#

EINVAL

z-t mattr ,5zG9# c integer(4) function f_pthread_mutexattr_getpshared(mattr, pshared)

type(f_pthread_mutexattr_t), intent(in):: mattr integer(4), intent(out):: pshared end function f_pthread_mutexattr_getpshared

f_pthread_mutexattr_gettype 3NXtO"z-t mattr KhCF1L5lk mutex 0-*V8'/HN mutex ?$ W0-rHq9k?aKHQG-^9#

3NXt,5oK*;9kH"M 0 ra7"z-t type rp7F?$W0-ra7^ 9#z-t type KO"!NMN 1 D,^^l^9#

PTHREAD_MUTEX_NORMAL 3N?$WN mutex O"GCImC/r!P9k3 HO"j^;s# 3N mutex rGiK"smC/ ;:KFSmC/7h&H7?9lCIO"GCI mC/KJj^9#[Jk9lCIKhCFmC/ 5l? mutex r"smC/7h&H7?lgN0n O$jAG9#

PTHREAD_MUTEX_ERRORCHECK 3N?$WN mutex O"(i<&A'C/rs!7 ^9#3N mutex rGiK"smC/;:KFSm C/7h&H7?9lCIO"(i<HHbKa5 l^9#LN9lCI,mC/7? mutex r"sm C/7h&H7?9lCIO"(i<ra7^9# "smC/r7? mutex r"smC/7h&H9k H"(i<ra7^9#

PTHREAD_MUTEX_RECURSIVE 3N mutex rGiK"smC/;:KFSmC/7 h&H7?9lCIO"mutex NmC/K.y7^ 9# ?$W PTHREAD_MUTEX_NORMAL N mutex KhCF/-kD=-,"kFmC/Khk

IBM H%

h 15 O Pthreads i$Vij<&b8e<k 821

| |

GCImC/O"3N?$WN mutex GO/-^; s#LN9lCI, mutex rM@9k?aKO"3 N mutex rmC/7?NH18tN"smC/rT CF"3N mutex rr|7J1lPJj^;s#

aj3<I

3NXt,:T9kH"J<N(i<&3<Ira7^9#

EINVAL

z-t,5zG9# c integer(4) function f_pthread_mutexattr_gettype(mattr, type)

type(f_pthread_mutexattr_t), intent(in):: mattr integer(4), intent(out):: type end function f_pthread_mutexattr_gettype

f_pthread_mutexattr_init 3NXtrHCF mutex 0-*V8'/Hri|=7F+iGJ$H"3N*V8'/ HrLN}!GHQG-^;s# mutex 0-*V8'/HOz-t mattr KhCFa 5l^9#

aj3<I

3NXtNBTfK(i<r!P9kH"J<N$:l+N(i<&3<Ira7^ 9# EINVAL z-t mattr ,5zG9#

ENOMEM 3N*V8'/Hrn.9kKOabj<,T=,G9# c integer function f_pthread_mutexattr_init(mattr)

type(f_pthread_mutexattr_t), intent(out):: mattr end function

f_pthread_mutexattr_setprioceiling 3NXtO"z-t mattr KhCF1L5lk mutex 0-*V8'/HbN mutex % hgLeB0-r_j9k?aKHQG-^9#z-t ceiling O"OO, 1 A 127 N0tG9#3N0-O"mutex %hgL]nWmH3k,HQ5lklgKN_FA 7^9#

IBM H%

822 XL Fortran for AIX: is2<8&jU!ls9

| | aj3<I

%hgL]nWmH3k, AIX GO$sWjasH5lF$J$?a"3NXtO= _HQG-J$3HKmU7F/@5$# c integer function f_pthread_mutexattr_setprioceiling(mattr, ceiling)

type(f_pthread_mutexattr_t), intent(inout):: mattr integer(4), intent(in):: ceiling end function

f_pthread_mutexattr_setprotocol 3NXtO"z-t mattr KhCF1L5lk mutex 0-*V8'/HbN mutex W mH3k0-r_j9k?aKHQG-^9#z-t proto O"_j9k mutex Wm H3kr1L7^9# proto N-zJMN8gKD$F\7/O"AIX *Zl<F# s0&79F`NqAr2H7F/@5$#

aj3<I

mutex N%hgLQ5d%hgL]n, AIX KO$sWjasH5lF$J$?a" 3NXtO=_HQG-J$3HKmU7F/@5$# c integer function f_pthread_mutexattr_setprotocol(mattr, proto)

type(p_thread_mutexattr_t), intent(inout):: mattr integer(4), intent(in):: proto end function

f_pthread_mutexattr_setpshared 3NXtO"z-t mattr KhCF1L5lk mutex 0-*V8'/HNWm;9& Q0-r_j9k?aKHQG-^9#z-t pshared KO"J<N$:l+NM,~ CF$J1lPJj^;s#

PTHREAD_PROCESS_SHARED mutex ,"#tNWm;9KhCF&Q5lF$k abj<KdjvFilF$klgGb"=Nab j<K"/;97F$k9YFN9lCIKhCF =N mutex r`n9k3H,G-kh&KXj7^ 9# PTHREAD_PROCESS_PRIVATE mutex r`nG-k9lCIO" mutex ri|=7 ?9lCIH18Wm;9bGn.5l?9lCI @1H9kh&KXj7^9#3lO"0-NGU )kH_jG9#

IBM H%

h 15 O Pthreads i$Vij<&b8e<k 823 aj3<I

3NXt,5oK0;9kH"M 0 ra7^9# =&GJ$lgKO"J<N(i <&3<Ira7^9#

EINVAL

z-t,5zG9# c integer(4) function f_pthread_mutexattr_setpshared(mattr, pshared)

type(f_pthread_mutexattr_t), intent(inout):: mattr integer(4), intent(in):: pshared end function f_pthread_mutexattr_setpshared

f_pthread_mutexattr_settype 3NXtO"z-t mattr KhCF1L5lk mutex 0-*V8'/HbK mutex ? $W0-r_j9k?aKHQG-^9#z-t type O"_j9k mutex ?$W0- r1L7^9# mutex N?$WN\YKD$FO"AIX *Zl<F#s0&79F` qAr2H7F/@5$#

z-t?$WKO"J<N$:l+NM,~CF$J1lPJj^;s#

PTHREAD_MUTEX_NORMAL 3N?$WN mutex O"GCImC/r!P9k3 HO"j^;s# 3N mutex rGiK"smC/ ;:KFSmC/7h&H7?9lCIO"GCI mC/KJj^9#[Jk9lCIKhCFmC/ 5l? mutex r"smC/7h&H7?lgN0n O$jAG9#

PTHREAD_MUTEX_ERRORCHECK 3N?$WN mutex O"(i<&A'C/rs!7 ^9#3N mutex rGiK"smC/;:KFSm C/7h&H7?9lCIO"(i<HHbKa5 l^9#LN9lCI,mC/7? mutex r"sm C/7h&H7?9lCIO"(i<ra7^9# "smC/r7? mutex r"smC/7h&H9k H"(i<ra7^9#

PTHREAD_MUTEX_RECURSIVE 3N mutex rGiK"smC/;:KFSmC/7 h&H7?9lCIO"mutex NmC/K.y7^ 9# ?$W PTHREAD_MUTEX_NORMAL N mutex KhCF/-kD=-,"kFmC/Khk GCImC/O"3N?$WN mutex GO/-^; s#LN9lCI, mutex rM@9k?aKO"3

IBM H%

824 XL Fortran for AIX: is2<8&jU!ls9

| |

N mutex rmC/7?NH18tN"smC/rT CF"3N mutex rr|7J1lPJj^;s#

PTHREAD_MUTEX_DEFAULT PTHREAD_MUTEX_NORMAL H18G9#

aj3<I

3NXt,5oK0;9kH"M 0 ra7^9# =&GJ$lgKO"J<N(i <&3<Ira7^9#

EINVAL

z-tN$:l+,5zG9# c integer(4) function f_pthread_mutexattr_settype(mattr, type)

type(f_pthread_mutexattr_t), intent(inout):: mattr integer(4), intent(in):: type end function f_pthread_mutexattr_settype

f_pthread_mutexattr_t 3s]<MsH,9YFWi$Y<HG"kI8G<??#3N?$WN*V8'/H O"$:lb3Nb8e<kKQU5lF$k:vN$s?<U'<9rp7FN_` n7J1lPJj^;s#

3NG<??O POSIX N pthread_mutexattr_t Kjv7^9#3lO"mutex 0-* V8'/HN?$WG9#

f_pthread_once 3NXtO"i|=9k,WN"kG<?r 1 s@1i|=9k?aKHQG-^9# 3NXtrFSP9GiN9lCIO"initr rFSP7Fi|=rBT7^9#>N9 lCI,3NXtre+iFSP7Fb"?NFAb"j^;s#z-t initr O"> z-tNJ$5Vk<AsGJ1lPJj^;s#

aj3<I

3NXtNBT~K(i<r!P9kH"J<N(i<&3<Ira7^9#

EINVAL z-t once ^?O initr ,5zG9# c integer function f_pthread_once(once, initr)

type(f_pthread_once_t), intent(inout):: once external initr end function

IBM H%

h 15 O Pthreads i$Vij<&b8e<k 825

| | f_pthread_once_t 3s]<MsH,9YFWi$Y<HG"kI8G<??#3N?$WN*V8'/H O"$:lb3Nb8e<kKQU5lF$k:vN$s?<U'<9rp7F`n7 J1lPJj^;s#?@7"3N?$WN*V8'/HO Fortran jt PTHREAD_ONCE_INIT KhCFi|=9k3H@1,D=G9#

3NG<??O POSIX N pthread_once_t Kjv7^9#3lO"once-block *V8 '/HN?$WG9#

f_pthread_rwlock_destroy 3NXtO"z-t rwlock KhCFXj5l?I_hj / q-~_mC/&*V8' /HrK~7"=NmC/KhCFHQ5lF$?9YFNj=<9rr|7^9#

aj3<I

3NXt,5oK0;9kH"M 0 ra7^9# =&GJ$lgKO"J<N$:l +N(i<&3<Ira7^9#

EBUSY

?<2CHNI_hj / q-~_*V8'/H,mC/5lF$^9#

EINVAL

z-t rwlock ,5zG9# c integer(4) function f_pthread_rwlock_destroy(rwlock)

type(f_pthread_rwlock_t), intent(inout):: rwlock end function f_pthread_rwlock_destroy

f_pthread_rwlock_init 3NXtO"rwlock KXj5l?I_hj / q-~_mC/&*V8'/Hr" rwattr KXj5l?0-rHQ7Fi|=7^9#*W7gsNz-t rwattr ,Xj 5lF$J$H"79F`OGU)kHN0-r}DI_hj / q-~_mC/&*V 8'/Hri|=7^9#i|=eK"mC/OEWJG<?XN"/;9r1|=9 k?aKHQG-^9#I_hj / q-~_mC/rHQ9kH"?/N9lCI,1 ~KG<?XNI_hjlQ"/;9rT&3H,G-^9,"1~Kq-~_"/; 9,T(k9lCIO 1 D@1G"j"=NV>Nq-~_!=*hSI_hj!=O HQG-^;s#9lCIN1|=dI_hj / q-~_mC/&*V8'/HNHQ }!N\YKD$FO"AIX *Zl<F#s0&79F`qAr2H7F/@5$#

I_hj / q-~_mC/&*V8'/Hri|=9k?aNLN}!O"=lir" Fortran jt PTHREAD_RWLOCK_INITIALIZER KhCF"E*Ki|=9kbNG

IBM H%

826 XL Fortran for AIX: is2<8&jU!ls9

9#3Ni|=N}!rHQ9kH"I_hj / q-~_mC/&*V8'/HrHQ 9k0K3NXtrFSP9,WO"j^;s#

aj3<I

3NXt,5oK0;9kH"M 0 ra7^9# =&GJ$lgKO"J<N$:l +N(i<&3<Ira7^9#

EAGAIN

3NI_hj/q-~_mC/ri|=9k?aN=,Jj=<9,79F`K "j^;sG7?#

ENOMEM

3NI_hj/ q-~_mC/ri|9k?aN=,Jabj<,"j^; s# EBUSY

3NI_hj/q-~_mC/O9GKHQfG9#3lOi|=5lF*j" K~5lF$^;sG7?#

EINVAL

z-t rwlock ^?O rwattr ,5zG9#

EPERM

FSP7&,`nrT&C"r}CF$^;s# c integer(4) function f_pthread_rwlock_init(rwlock, rwattr)

type(f_pthread_rwlock_t), intent(out):: rwlock type(f_pthread_rwlockattr_t), intent(in), optional:: rwattr end function f_pthread_rwlock_init

f_pthread_rwlock_rdlock 3NXtO"z-t rwlock KhCFXj5l?I_hj / q-~_mC/KI_hj mC/r,Q7^9#q-~_!=,mC/r]17F*i:"mC/KP7FVmC /5l?q-~_,J$lgO"FSP79lCIO"I_hjmC/rM@7^9# =lJ0Nlg"FSP79lCIOI_hjmC/rM@7^;s# I_hjmC/ ,M@5lJ$lg"FSP79lCIO"mC/rM@G-k^GVmC/7^9 (D^j"f_pthread_rwlock_rdlock FSP7+iaj^;s)#FSP7,Tol?H -K"3NFSP79lCI,q-~_mC/r rwlock KP7F]17F$klgN kLO$jAG9#9lCIO#tNBsNI_hjmC/r rwlock KP7F]1K 9k3H,"j^9 (D^j"f_pthread_rwlock_rdlock Xtr n sFSP93HK .y9k)#=Nlg"9lCIO""smC/N^CAs0rBT7J1lPJj^; s (D^j"f_pthread_rwlock_unlock Xtr n sFSP5J1lPJiJ$)#

IBM H%

h 15 O Pthreads i$Vij<&b8e<k 827

| | | | | | | | | | | | | | |

| | | | | | | | | | | aj3<I

3NXt,5oK0;9kH"M 0 ra7^9# =&GJ$lgKO"J<N$:l +N(i<&3<Ira7^9#

EAGAIN

rwlock NI_hjmC/,Ggtr6(F$k?a"I_hj/q-~_mC/ rh@G-^;sG7?#

EINVAL

z-t rwlock ,"i|=Q_NI_hj/q-~_mC/&*V8'/Hr2 H7F$^;s# c integer(4) function f_pthread_rwlock_rdlock(rwlock)

type(f_pthread_rwlock_t), intent(inout):: rwlock end function f_pthread_rwlock_rdlock

f_pthread_rwlock_t 3s]<MsH,9YFWi$Y<HG"kI8G<??#3N?$WN*V8'/H O"$:lb3Nb8e<kKQU5lF$k:vN$s?<U'<9rp7FN_` n7J1lPJj^;s#5iK"3N?$WN*V8'/HO Fortran jt PTHREAD_RWLOCK_INITIALIZER rp7FE*Ki|=G-^9#

3NG<??O"AIX NG<?? pthread_rwlock_t Kjv7^9#3lO"I_h j/q-~_mC/&*V8'/HN?$WG9#

f_pthread_rwlock_tryrdlock 3NXtO"f_pthread_rwlock_rdlock XtH1MKI_hjmC/r,Q7^9#9 lCI, rwlock KP7Fq-~_mC/r]17F$k+"^?O rwlock KP7F q-~_!=,VmC/5lF$klgK"Xt,:T9kH$&@G[Jj^9#= Nh&Jlg"XtO EBUSY ra7^9#FSP79lCIO5iKh}rBT9k ?aK"aj3<Ir4Y^9#

aj3<I

rwlock KhCFXj5l?I_hj / q-~_mC/&*V8'/HNq-~_Nm C/,M@5lF$klg"3NXtO<mra7^9#=&GJ$lgKO"J<N $:l+N(i<&3<Ira7^9#

EAGAIN

rwlock NI_hjmC/,Ggtr6(F$k?a"I_hj/q-~_mC/ rh@G-^;sG7?#

IBM H%

828 XL Fortran for AIX: is2<8&jU!ls9

| | | | | |

| |

| | | | | |

EBUSY

q-~_!=,mC/r]17F$k+"VmC/5l??a"I_hjN? aKI_hj / q-~_mC/rM@G-^;sG7?#

EDEADLK

=_N9lCIO"q-~_N?aNI_hj/q-~_mC/r9GKj-7 F$^9#

EINVAL

z-t rwlock ,"i|=Q_NI_hj/q-~_mC/&*V8'/Hr2 H7F$^;s# c integer(4) function f_pthread_rwlock_tryrdlock(rwlock)

type(f_pthread_rwlock_t), intent(inout):: rwlock end function f_pthread_rwlock_tryrdlock

f_pthread_rwlock_trywrlock 3NXtO"f_pthread_rwlock_wrlock XtH1MKq-~_mC/r,Q7^9#9 lCI,=_ rwlock (I_hj*hSq-~_Q) r]1K7F$klgK"3NXt O:T9kH$&@,[Jj^9#=Nh&Jlg"XtO EBUSY ra7^9#FS P79lCIO5iKh}rBT9k?aK"aj3<Ir4Y^9#

aj3<I

rwlock KhCFXj5l?I_hj / q-~_mC/&*V8'/HNq-~_NmC /,M@5lF$klg"3NXtO<mra7^9#=&GJ$lgKO"J<N$ :l+N(i<&3<Ira7^9#

EBUSY

q-~_!=,mC/r]17F$k+"VmC/5l??a"I_hjN? aKI_hj / q-~_mC/rM@G-^;sG7?#

EDEADLK

=_N9lCIO"q-~_N?aNI_hj/q-~_mC/r9GKj-7 F$^9#

EINVAL

z-t rwlock ,"i|=Q_NI_hj/q-~_mC/&*V8'/Hr2 H7F$^;s# c integer(4) function f_pthread_rwlock_trywrlock(rwlock)

type(f_pthread_rwlock_t), intent(inout):: rwlock end function f_pthread_rwlock_trywrlock

IBM H%

h 15 O Pthreads i$Vij<&b8e<k 829

| | | | | | | | |

| | | | | | | | | | | | f_pthread_rwlock_unlock 3NXtO"z-t rwlock KhCFXj5l?I_hj / q-~_mC/&*V8' /HeG]1KJCF$kmC/rr|9kH-KHQ7^9#I_hj / q-~_m C/&*V8'/H+iI_hjmC/rr|9k?aK3NXtrFSP7"5iK =_"3NI_hj / q-~_mC/&*V8'/HK>NI_hjmC/,8_9k lg"I_hj / q-~_mC/&*V8'/HO"I_hjmC/uVN^^KJj ^9#3NXt,"I_hj / q-~_mC/&*V8'/HeNFSP79lCIN GeNI_hjmC/rr|9kH"=NFSP79lCIO"bOd*V8'/HN j-TGOJ/Jj^9#3NXt,"3NI_hj / q-~_mC/&*V8'/H eNGeNI_hjmC/rr|9kH"I_hj / q-~_mC/&*V8'/H O"j-T,$J$"smC/5l?uVKJj^9#

aj3<I

3NXt,5oK0;9kH"M 0 ra7^9# =&GJ$lgKO"J<N$:l +N(i<&3<Ira7^9#

EINVAL

z-t rwlock ,"i|=Q_NI_hj / q-~_mC/&*V8'/Hr 2H7F$^;s#

EPERM

=_N9lCIOI_hj / q-~_mC/rj-7F$^;s# c integer(4) function f_pthread_rwlock_unlock(rwlock)

type(f_pthread_rwlock_t), intent(inout):: rwlock end function f_pthread_rwlock_unlock

f_pthread_rwlock_wrlock 3NXtO"z-t rwlock KhCFXj5l?I_hj / q-~_mC/Kq-~_ mC/r,Q7^9#>N9lCI (I_hj!=^?Oq-~_!=) ,I_hj / q-~_mC/ rwlock r]}7F$J$lg"FSP79lCIO"q-~_mC/ rM@7^9#q-~_mC/,9GKM@5lF$klg"=N9lCIO"mC/ rM@9k^GVmC/5l^9 (D^j"f_pthread_rwlock_wrlock FSP7+ia iJ$)#FSP7,Tol?H-K"FSP79lCI+H,I_hj / q-~_m C/ (I_hjmC/^?Oq-~_mC/NIAi+) r]}7F$klgNkLO $jAG9#

aj3<I

3NXt,5oK0;9kH"M 0 ra7^9# 5oK0;7J$lgO"!N(i <ra7^9#

IBM H%

830 XL Fortran for AIX: is2<8&jU!ls9

| | |

EINVAL

z-t rwlock ,"i|=Q_NI_hj/q-~_mC/&*V8'/Hr2 H7F$^;s# c integer(4) function f_pthread_rwlock_wrlock(rwlock)

type(f_pthread_rwlock_t), intent(inout):: rwlock end function f_pthread_rwlock_wrlock

f_pthread_rwlockattr_destroy 3NXtO"J0Ki|=5l?z-t rwattr KhCFXj5l?I_hj/q-~_ mC/0-*V8'/HrK~7^9#3N0-Gn.7?I_hj / q-~_mC/ O"3NhVNFAru1^;s#

aj3<I

3NXt,5oK0;9kH"M 0 ra7^9# 5oK0;7J$lgO"!N(i <ra7^9#

EINVAL

z-t rwattr ,5zG9# c integer(4) function f_pthread_rwlockattr_destroy(rwattr)

type(f_pthread_rwlockattr_t), intent(inout):: rwattr end function f_pthread_rwlockattr_destroy

f_pthread_rwlockattr_getpshared 3NXtO"z-t rwattr KhCFXj5l?"i|=Q_I_hj / q-~_mC /0-*V8'/H+i"Wm;9&Q0-NMr~j9k?aKHQ5l^9#3N 0-N=TN_jMO"z-t pshared Ka5l^9# pshared KOJ<N$:l +NM,~j^9#

PTHREAD_PROCESS_SHARED I_hj / q-~_mC/O"[JkWm;9K0 9k9lCI,abj<KdjvFilF$klg Gb"abj<K"/;97F$k9YFN9lC IKhCFHQ9k3H,G-^9#

PTHREAD_PROCESS_PRIVATE I_hj / q-~_mC/,HQ5lkNO"Wm ;9rn.7?9lCIH18Wm;9bGN_G "k3HrXj7^9#

IBM H%

h 15 O Pthreads i$Vij<&b8e<k 831

| | |

| | aj3<I

3NXt,5oK0;9kH"M 0 ,a5l"5iK"rwattr NWm;9&Q0-," z-t pshared KhCFXj5l?*V8'/HKJ<5l^9#5oK0;7J$l gO"!N(i<ra7^9#

EINVAL

z-t rwattr ,5zG9# c integer(4) function f_pthread_rwlockattr_getpshared(rwattr, pshared)

type(f_pthread_rwlockattr_t), intent(in):: rwattr integer(4), intent(out):: pshared end function f_pthread_rwlockattr_getpshared

f_pthread_rwlockattr_init 3NXtO"rwattr KhCFXj5l?I_hj / q-~_mC/0-r"9YFGU )kHMN0-Ki|=7^9#

aj3<I

3NXt,5oK0;9kH"M 0 ra7^9# 5oK0;7J$lgO"!N(i <ra7^9#

ENOMEM

I_hj/q-~_0-*V8'/Hri|=9k?aN=,Jabj<,"j ^;s# c integer(4) function f_pthread_rwlockattr_init(rwattr)

type(f_pthread_rwlockattr_t), intent(out):: rwattr end function f_pthread_rwlockattr_init

f_pthread_rwlockattr_setpshared 3NXtO"z-t rwattr KhCFXj5lk"i|=5l?I_hj / q-~_m C/0-*V8'/HKWm;9&Q0-r_j9k?aKHQG-^9#z-t pshared KO"J<N$:l+NM,~CF$J1lPJj^;s#

PTHREAD_PROCESS_SHARED I_hj / q-~_mC/O"[JkWm;9K0 9k9lCI,abj<KdjvFilF$klg Gb"abj<K"/;97F$k9YFN9lC IKhCFHQ9k3H,G-^9#

PTHREAD_PROCESS_PRIVATE I_hj / q-~_mC/,HQ5lkNO"Wm

IBM H%

832 XL Fortran for AIX: is2<8&jU!ls9

| |

| | |

;9rn.7?9lCIH18Wm;9bGN_G "k3HrXj7^9#3lO"0-NGU)kH _jG9#

aj3<I

3NXt,5oK0;9kH"M 0 ra7^9# =&GJ$lgKO"J<N(i <&3<Ira7^9#

EINVAL

z-t rwattr ,5zG9# c integer(4) function f_pthread_rwlockattr_setpshared(rwattr, pshared)

type(f_pthread_rwlockattr_t), intent(inout):: rwattr integer(4), intent(in):: pshared end function f_pthread_rwlockattr_setpshared

f_pthread_rwlockattr_t 3s]<MsH,9YFWi$Y<HG"kI8G<??#3N?$WN*V8'/H O"$:lb3Nb8e<kKQU5lF$k:vN$s?<U'<9rp7FN_` n7J1lPJj^;s#

3NG<??O"G<?? pthread_rwlockattr_t KP~7^9#3lO"I_hj/q -~_mC/0-*V8'/HN?$WG9#

f_pthread_self 3NXtO"FSP79lCIN9lCI ID ra9?aKHQG-^9#

aj3<I

FSP79lCIN ID ,a5l^9# c type(f_pthread_t) function f_pthread_self() end function

f_pthread_setcancelstate 3NXtO"9lCINhjC7D=uVr_j9k?aKHQG-^9#77$uV O"z-t state K>CF_j5l^9#J0NuVO"z-t oldstate Ka5l^ 9#3liNz-tO"J<N$:l+N Fortran jtNMr[j7^9#

PTHREAD_CANCEL_DISABLE: 9lCIrhjC7K9k3HOG-^;s#

IBM H%

h 15 O Pthreads i$Vij<&b8e<k 833

| |

PTHREAD_CANCEL_ENABLE: 9lCIrhjC7K9k3H,G-^9#

aj3<I

3NXtNBT~K(i<r!P9kH"J<N(i<&3<Ira7^9#

EINVAL z-t state ,5zG9# c integer function f_pthread_setcancelstate(state, oldstate)

integer(4), intent(in):: state integer(4), intent(out):: oldstate end function

f_pthread_setcanceltype 3NXtO"9lCINhjC7D=?$Wr_j9k?aKHQG-^9#77$? $WO"z-t type K>CF_j5l^9#J0N?$WO"z-t oldtype Ka 5l^9#3liNz-tO"J<N$:l+N Fortran jtNMr[j7^9#

PTHREAD_CANCEL_DEFERRED: hjC7WaO"hjC7@^GBT5l^;s#

PTHREAD_CANCEL_ASYNCHRONOUS: hjC7WaO"(~BT5l^9#3lO=|7 J$kLKJk3H,"j^9#

aj3<I

3NXtNBT~K(i<r!P9kH"J<N(i<&3<Ira7^9#

EINVAL z-t type ,5zG9# c integer function f_pthread_setcanceltype(type, oldtype)

integer(4), intent(in):: type integer(4), intent(out):: oldtype end function

f_pthread_setconcurrency 3NXtO"pthreads i$Vij<&$s9H<k&79F`K"z-t new_level K hCFXj5l?>^7$BT-lYkrLN9k?aKHQ7^9#3NXtFSP 7NkLH7F"$s9H<k&79F`KhCFs!5lkB]NBT-lYkO" $XjKJj^9#BT-lYkN\YKD$FO" AIX *Zl<F#s0&79F `qAr2H7F/@5$#

IBM H%

834 XL Fortran for AIX: is2<8&jU!ls9 aj3<I

3NXt,5oK0;9kH"M 0 ra7^9# =&GJ$lgKO"J<N$:l +N(i<&3<Ira7^9#

EAGAIN

new_level KhCFXj5l?MKhj"79F`&j=<9,-jJ/Jk D=-,"j^9#

EINVAL

new_level KhCFXj5l?M,iG9# c integer(4) function f_pthread_setconcurrency(new_level) integer(4), intent(in):: new_level end function f_pthread_setconcurrency

f_pthread_setschedparam 3NXtO"9lCIN918e<js0&]j7<H918e<js0C-r0*K _j9k?aKHQG-^9#?<2CHN9lCIO"z-t thread KhCF1L 5l^9#?<2CHN9lCIN77$918e<js0&]j7<O"z-t policy KhCFXj7^9# AIX K*1k-zJ918e<js0&]j7<KD$ FO"AIX *Zl<F#s0&79F`NqAr2H7F/@5$#?<2CHN9l CIN77$918e<js0C-O"z-t param KXj5l?MK_j5l^ 9#param bN sched_priority U#<kIO"918e<js0%hgLrjA7^ 9#=NOOO 1 A 127 G9#

77$]j7<O"FSP75,k<H"Br}CF$J$Bj"h~lhP7 (FIFO) ^?Oi&sImSsK_jG-^;s#77$918e<js0C-,?<2CHN 9lCIKP7F$DFA9k+N\YKD$FO"AIX *Zl<F#s0&79F` NqAr2H7F/@5$#!

aj3<I

3NXtNBTfK(i<r!P9kH"J<N$:l+N(i<&3<Ira7^ 9# EINVAL z-t thread ^?O param ,5zG9#

ENOSYS POSIX %hgL918e<js0&*W7gsO AIX GO$sWj asH5lF$^;s#

ENOTSUP z-t policy ^?O param NMO5]<H5lF$^;s#

EPERM ?<2CHN9lCI,3N`nrBT9k3H,vD5lF$J$ +""k$O9GK mutex WmH3kKJCF$^9#

ESRCH ?<2CH&9lCI,8_7J$+"5zG9#

IBM H%

h 15 O Pthreads i$Vij<&b8e<k 835

| | | | | | | c integer function f_pthread_setschedparam(thread, policy, param)

type(f_pthread_t), intent(inout):: thread integer(4), intent(in):: policy type(f_sched_param), intent(in):: param end function

f_pthread_setspecific 3NXtO"z-t key KhCF1L5lk-<KX"7?"FSP79lCIN9 lCIG-G<?r_j9kNKHQG-^9#z-t arg (*W7gs) O"_j9 k9lCIG-G<?r1L7^9# arg ,Xj5lF$J$H"9lCIG-G<? O NULL K_j5l^9#3lO"F9lCI4HNi|MG9#arg z-tH7F O;kNO0t]$s?<@1G9# arg ,0t]$s?<GJ$H"=NkLOTj G9# Bz-t arg OQtGJ1lPJi:"e~9F<HasHN8Ke~G-J1lPJ j^;s#Y/Hk:(zr}D[s;/7gsrz-t arg KO9H"kLO=,T =G9#

aj3<I

3NXtNBTfK(i<r!P9kH"J<N$:l+N(i<&3<Ira7^ 9# EINVAL z-t key ,5zG9#

ENOMEM G<?r-<KX"5;kKOabj<,T=,G9# c integer function f_pthread_setspecific(key, arg)

type(f_pthread_key_t), intent(in):: key pointer(arg, byte) optional arg intent(in) arg end function

f_pthread_t 3s]<MsH,9YFWi$Y<HG"kI8G<??#3N?$WN*V8'/H O"$:lb3Nb8e<kKQU5lF$k:vN$s?<U'<9rp7FN_` n7J1lPJj^;s#

3NG<??O POSIX N pthread_t Kjv7^9#3lO"9lCI&*V8'/H N?$WG9#

IBM H%

836 XL Fortran for AIX: is2<8&jU!ls9

| | | | | | | | | | | | | | | | | | | | | | | | f_pthread_testcancel 3N5Vk<AsO"9lCIbKhjC7@rs!7^9#3lrFSP9H"]1 KJCF$khjC7Wa,"j"=l,-zJuVKJCF$lP(~BT5l^ 9# c subroutine f_pthread_testcancel() end subroutine

f_sched_param 3NG<??O"AIX 79F`NG<?=$ sched_param Kjv7^9#3lO" 79F`&G<??G9#\7/O"AIX *Zl<F#s0&79F`NqAr2H7 F/@5$#! c 3lO"J<Nh&KjA5lkxQG<?=$G9# type f_sched_param

sequence integer sched_priority end type f_sched_param

f_sched_yield 3NXtrHQ7F"FSP79lCI,FS=N9lCI&j9HNGetKJk^ G"=N9lCI,Wm;C5<rr|9kh&K/)9k3H,G-^9#

aj3<I

3NXt,5oK0;9kH"M 0 ra7^9# 0;7J$lg"M -1 ra7^ 9# c integer(4) function f_sched_yield() end function f_sched_yield

f_timespec 3lO"AIX 79F`NG<?=$ timespec N Fortran K*1kjAG9# Fortran Pthreads b8e<kbGO"3N?$WN*V8'/HOdP|~rXj9k?aKH Q5l^9#3N|BdP|U O"POSIX roQtrT!9klgKHQ7^9#\ 7/O"AIX *Zl<F#s0&79F`NqAr2H7F/@5$#!

IBM H%

h 15 O Pthreads i$Vij<&b8e<k 837

3NG<?=$rHQ9k 64 SCH&"Wj1<7gsO$:lb" tv_sec H_~_ G<??N kind ?$W&Qia<?<rXj9k?aK"7s\jC/jt time_size rHQ7^9#3lO"32 SCH &"Wj1<7gsH 64 SCHs LDT "Wj1 <7gsGOV4W"64 SCH LDT "Wj1<7gsGOV8W K_j5l^9# c 3lO"J<Nh&KjA5lkQVjC/&G<?=$G9# type f_timespec

sequence integer(kind=register_size) tv_nsec end type f_timespec

IBM H% N*j

IBM H%

838 XL Fortran for AIX: is2<8&jU!ls9

| | | | h 3 t XL Fortran @lf<F#jF#<

v b0.t@)f*hSHqNWm7<8c< v 5<S9&Wm7<8c<*hSf<F#jF#<&Wm7<8c<

J<NtGO"XL Fortran @lN=N>NC'KD$Fb@7F$^9# v XL Fortran @l v XL Fortran GN^kA9lCI&Wm0i_s0 v O<I&'"H XL Fortran

� Copyright IBM Corp. 1990, 2003 839

840 XL Fortran for AIX: is2<8&jU!ls9 h 16 O b0.t@)f*hSHqNWm7<8c<

XL Fortran KO"b0.t@Nu7dWm;C5<N)fl89?<r>\*KHq* hS)fG-k}!,$/D+"j^9#3lKO"J<NbN,^^l^9# v fpgets *hS fpsets 5Vk<As v b0.t@)f*hSHqN?aNzL*JWm7<8c< v Fortran 2000 IiUH8`GXj5l? IEEE b0.t@!=

fpgets *hS fpsets 5Vk<AsO"=l>lb0.t@i;Nu7N!wH_jr T$^9#*Zl<F#s0&79F`&k<Asr>\FSP9eojK"3liN 5Vk<AsO fpstat H$&@}MN[srHQ7F"psr"Ai3AiKO7^ 9#^?"XL Fortran O"b0.t@u7HWm;C5<N)fl89?<r>\)f G-kWm7<8c<r xlf_fp_util b8e<kKw(F$^9#3NWm7<8c< O fpgets *hS fpsets 5Vk<Ashjbz(*G9#3NWm7<8c<O"b 0.t@*hS)fl89?<r>\`n9k$si$s&^7s&$s9Hi/7g sK^CW5l^9#

XL Fortran O"IEEE b0.t@u7;^sF#/9N Fortran 2000 IiUH8`,' rxQ9k?aK"IEEE_ARITHMETIC"IEEE_EXCEPTIONS"*hS IEEE_FEATURES b8e<krs!7^9#

fpgets fpsets fpgets *hS fpsets 5Vk<AsO"=l>lb0.t@i;Nu7N!wH_jr T$^9#$s/k<I&U!$k fpdc.h KO"3l 2 DN5Vk<AsNG<?k @ (EM9F<HasH) ,^^lF$^9#$s/k<I&U!$k fpdt.h OG<? i|= (G<?&9F<HasH) r^sG*j"VmC/&G<?NWm0i`1L K^^lF$J1lPJj^;s#

fpgets Ob0.t@Wm;9u7r!w7F"fpstat H$&@}[sKkLrJ<7 ^9# fpsets O"b0.t@u7r@}[s fpstat Hy7/Jkh&K_j7^9#

3N[sKO"b0.t@]ab<IrXj9kNKHQG-k@}M,^^lF$^ 9# fpstat [sN(lasHKX9kc*hSb@O"Vf<6<:&,$IWN Xfpgets *hS fpsets 5Vk<AsYr2H7F/@5$#

� Copyright IBM Corp. 1990, 2003 841

| | | | | m: XLF_FP_UTIL b8e<kO"fpgets *hS fpsets 5Vk<AshjbzL*Jb

0.t@`nNu7r`n9k?aN"$/D+NWm7<8c<rs!7^9# \YKD$FO"Xb0.t@)f*hSHqN?aNzL*JWm7<8c<Y r2H7F/@5$# c CALL fpgets( fpstat ) ... CALL fpsets( fpstat ) BLOCK DATA INCLUDE ,fpdc.h, INCLUDE ,fpdt.h, END

b0.t@)f*hSHqN?aNzL*JWm7<8c< XL Fortran KO"b0.t@Nu7dWm;C5<N)fl89?<r>\*KHq* hS)fG-kWm7<8c<,$/D+"j^9#3liNWm7<8c<Ob0. t@Nu7*hS)fl89?< (fpscr) r>\`n9k$si$sN^7s&$s9 Hi/7gsK^CW5lk?a" fpgets *hS fpsets 5Vk<AshjbzL*G 9# XL Fortran O"b8e<k xlf_fp_util rs!7^9#3Nb8e<kKO"3li NWm7<8c<QN$s?<U'<9HG<??jA"*hSWm7<8c<K,W J>0jtNjA,^^lF$^9#3Nb8e<kKhj"js/~^GT?:K" 3sQ$k~K3liNWm7<8c<N?$W&A'C/rT&3H,G-^9#c Kj9H5lkz-t>O"Wm7<8c<rFSP9H-K-<o<Iz-tN>0 H7FHQG-^9# xlf_fp_util b8e<kQK"!NU!$k,s!5lF$^ 9# U!$k> U!$k&?$W lj xlf_fp_util.mod b8e<k&7s\ k&U!$k (32 SC H) v /usr/lpp/xlf/include_32_d10 v /usr/lpp/xlf/include_32_d7

m: 3liNG#l/Hj<bNU !$kO"=l>l^C?/18b NG9# b8e<k&7s\ k&U!$k (64 SC H) v /usr/lpp/xlf/include64

3liNWm7<8c<rHQ9kKO"=<9&U!$kK USE XLF_FP_UTIL 9F< HasHrIC9k,W,"j^9# USE KD$F"\7/O 488 Z<8NXUSEY r2H7F/@5$#

842 XL Fortran for AIX: is2<8&jU!ls9

>0N%g,88klg (?H(P""/;95N5VWm0i`Kb8e<k&(s F#F#<H18>0N(sF#F#<,"klg) O"ONLY arHQ9k+"^? O USE 9F<HasHN>0Q9!=rHQ7F/@5$#J<Kcr(7^9# USE XLF_FP_UTIL, NULL1 => get_fpscr, NULL2 => set_fpscr

-U *W7gsrXj7F3sQ$k9klgO"3liNWm7<8c<N>0r9Y F.8zG3<G#s09k,W,"j^9#3N3Hr:lJ$h&K9k?aK" 33GO.8zG>0r-7^9#

fpscr Wm7<8c<KO!NbN,"j^9# v 845 Z<8NXclr_fpscr_flagsY v 846 Z<8NXfp_trapY v 846 Z<8NXget_fpscrY v 847 Z<8NXget_fpscr_flagsY v 847 Z<8NXget_round_modeY v 848 Z<8NXset_fpscrY v 848 Z<8NXset_fpscr_flagsY v 849 Z<8NXset_round_modeY

!N=O"fpscr GHQ5lkjtrj9H7F$^9#

U!_j< jt b@ lL FPSCR_KIND fpscr Ui0QtQN KIND ?U- Qia<?<# FP_MODE_KIND fp_trap z-t*hSkLQN KIND ?U-Qia<?<# IEEE ]ab<I FP_RND_RN Gba$MXN]a (GU)kH) FP_RND_RZ <m}~XN]a FP_RND_RP 5N5Bg}~XN]a FP_RND_RM iN5Bg}~XN]a FP_RND_MODE fpscr Ui0Qt^?OM+i]ab <Ir@k?aKHQ5lk

h 16 O b0.t@)f*hSHqNWm7<8c< 843

U!_j< jt b@ IEEE c0HQD =Ui0 �1�

TRP_INEXACT inexact HiCWrHQD=K9k TRP_DIV_BY_ZERO 0 |;HiCWrHQD=K9k TRP_UNDERFLOW "s@<Um<&HiCWrHQD =K9k TRP_OVERFLOW *<P<Um<&HiCWrHQD =K9k TRP_INVALID 5zHiCWrHQD=K9k FP_ENBL_SUMM HiCWHQD=NWs^?O9Y FNHQD== IEEE c0u7U i0 FP_INVALID 5zJi;Nc0 FP_OVERFLOW *<P<Um<c0 FP_UNDERFLOW "s@<Um<c0 FP_DIV_BY_ZERO 0 |;c0 FP_INEXACT Inexact c0 FP_ALL_IEEE_XCP 9YFN IEEE c0NWsUi0 FP_COMMON_IEEE_XCP FP_INEXACT c0r|/"9YFN IEEE c0NWsUi0 ^7sC-Nc 0N\YUi0

FP_INV_SNAN NaN 70Jkr/. FP_INV_ISI 5Bg - 5Bg FP_INV_IDI 5Bg / 5Bg FP_INV_ZDZ 0 / 0 FP_INV_IMZ 5Bg * 0 FP_INV_CMP sgxfS FP_INV_SQRT iNMN?}, FP_INV_CVI 0tXNQ9(i< FP_INV_VXSOFT =UH&'"NWa ^7sC-Nc 0NWsUi0

FP_ANY_XCP $UNc0NWsUi0 FP_ALL_XCP 9YFNc0NWsUi0 FP_COMMON_XCP FP_INEXACT c0r|/"9YFN c0NWsUi0

844 XL Fortran for AIX: is2<8&jU!ls9

U!_j< jt b@ fp_trap jt �2� FP_TRAP_SYNC b:YHiCWNHQD== FP_TRAP_OFF HiCWNHQTD FP_TRAP_QUERY HqHiCW&b<I FP_TRAP_IMP s|T=Jc:YHiCWNHQD == FP_TRAP_IMP_REC s|D=Jc:YHiCWNHQD == FP_TRAP_FASTMODE Gb.$b<Ir*r FP_TRAP_ERROR (i<uV FP_TRAP_UNIMPL Wa5l?b<I,xQT=

m: 1. c0HiCWrHQD=K9kKO",WJ IEEE c0HQD=Ui0r_j9k

,W,"j^9# v =Ne"fp_trap FSP7HHbKHiCWr8.9kh&f<6<&Wm;9N

b<IrQ99k+"^?O v ,ZJ -qflttrap 5V*W7gsrXj7FWm0i`r3sQ$k9k,W,"

j^9#3sQ$i<&*W7gs -qflttrap *hS=N5V*W7gsKD$ F"\7/O Vf<6<:&,$IWr2H7F/@5$# 2. fp_trap NjtKD$F\7/O"VAIX Technical Reference: Base Operating System and Extensions Volume 1WN fp_trap KX9kb@r2H7F/@5$#

xlf_fp_util b0.t@Wm7<8c<

3NaGO"XLF_FP_UTIL b8e<kK"k"b0.t@)f*hSHqN?aNzL *JWm7<8c<rj9H7^9#

clr_fpscr_flags

clr_fpscr_flags 5Vk<AsO"MASK z-tGXj7?b0.t@Nu7*hS)f l89?<&Ui0rCn7^9# MASK GXj7F$J$Ui0KOFA,"j^ ;s# MASK O?$W INTEGER(FPSCR_KIND) GJ1lPJj^;s# MASK N `nKO intrinsic Wm7<8c<rHQ7^9 ( 542 Z<8NX0tSCH&bGkY r2H)#

FPSCR jtKD$F\7/O" 843 Z<8N fpscr Njtr2H7F/@5$# c:

h 16 O b0.t@)f*hSHqNWm7<8c< 845

| |

USE XLF_FP_UTIL INTEGER(FPSCR_KIND) MASK

MASK=(IOR(FP_OVERFLOW,FP_UNDERFLOW)) CALL clr_fpscr_flags(MASK)

clr_fpscr_flags 5Vk<AsNLNcO" 847 Z<8NXget_fpscr_flagsY r2H7F /@5$#

fp_trap

fp_trap XtrHQ9kH"b0.t@c0,HiCWr8.9kh&"f<6<&Wm ;9Nb<IrHq^?OQ9G-^9#z-t TRAP_MODE O fp_trap jtGJ1 lPJj^;s# fp_trap jtKD$FO" 843 Z<8N fpscr Njtr2H7F/@ 5$# \YKD$FO"VAIX Technical Reference: Base Operating System and Extensions Volume 1WN fp_trap KX9kb@r2H7F/@5$#

kL?$W*hS0-: fp_trap O"INTEGER(FP_MODE_KIND) r fp_trap jtN AGa7^9#

kLM: VAIX Technical Reference: Base Operating System and Extensions Volume 1W r2H7F/@5$# c: USE XLF_FP_UTIL INTEGER(FP_MODE_KIND) FP_MODE, TRAP_MODE

TRAP_MODE = FP_TRAP_IMP FP_MODE = fp_trap(TRAP_MODE)

fp_trap NHQ}!r(9LNcKD$F" 848 Z<8NXset_fpscr_flagsY r2H7F /@5$#

get_fpscr

get_fpscr XtO"Wm;C5<Nb0.t@u7*hS)fl89?< (fpscr) N=_ NMra7^9#

kL?$W*hS0-: INTEGER(FPSCR_KIND)

kLM: Wm;C5<Nb0.t@u7*hS)fl89?< (fpscr) N=TM# c:

846 XL Fortran for AIX: is2<8&jU!ls9

| | | |

| | | | |

| | |

USE XLF_FP_UTIL INTEGER(FPSCR_KIND) FPSCR

FPSCR=get_fpscr()

get_fpscr_flags

get_fpscr_flags XtO"MASK z-tGXj7?b0.t@u7*hS)fl89? <&Ui0N=_NuVra7^9# MASK O?$W INTEGER(FPSCR_KIND) GJ 1lPJj^;s# MASK N`nKO intrinsic rHQ7^9 ( 542 Z<8NX0tS CH&bGkYr2H)#

FPSCR jtKD$F\7/O" 843 Z<8N fpscr Njtr2H7F/@5$#

kL?$W*hS0-: INTEGER(FPSCR_KIND)

kLM: FPSCR Ui0Nu7O MASK z-tKhCFXj5l^9# MASK ztGXj5l?Ui0,*sKJCF$klg"=NUi0NM,ajMKV5l^ 9#J<NcO"fp_div_by_zero *hS fp_invalid Ui0Nu7rWa7^9# v >}NUi0,*sNlg"ajMO ior(fp_div_by_zero, fp_invalid) G9# v fp_invalid Ui0N_,*sNlg"ajMO fp_invalid G9# v fp_div_by_zero Ui0N_,*sNlg"ajMO fp_div_by_zero G9# v IAiNUi0b*sKJCF$J$lg"ajMO 0 G9# c: USE XLF_FP_UTIL

! ...

IF (get_fpscr_flags(IOR(FP_DIV_BY_ZERO,FP_INVALID)) .NE. 0) THEN ! Either Divide-by-zero or an invalid operation occurred.

! ...

! After processing the exception, the exception flags are ! cleared. CALL clr_fpscr_flags(IOR(FP_DIV_BY_ZERO,FP_INVALID)) END IF

get_round_mode

get_round_mode XtO"=_Nb0.t@]ab<Ira7^9#ajMO"jt FP_RND_RN"FP_RND_RZ"FP_RND_RP"^?O FP_RND_RM N$:l+ 1 DG 9#]ab<INjtKD$F"\7/O 843 Z<8N fpscr Njtr2H7F/@5 $# kL?$W*hS0-: INTEGER(FPSCR_KIND)

h 16 O b0.t@)f*hSHqNWm7<8c< 847

| | | | | | | | |

| | kLM: jt FP_RND_RN"FP_RND_RZ"FP_RND_RP"^?O FP_RND_RM N$ :l+# c: USE XLF_FP_UTIL INTEGER(FPSCR_KIND) MODE

MODE=get_round_mode() IF (MODE .EQ. FP_RND_RZ) THEN ! ... END IF

set_fpscr

set_fpscr XtO"Wm;C5<Nb0.t@u7*hS)fl89?< (fpscr) r FPSCR z-tGXj5l?MK_j7"Q9rT&0K"=Nl89?<NMra7^ 9# z-t?$W*hS0-: 0tN kind FPSCR_KIND

kL?$W*hS0-: 0tN kind FPSCR_KIND

kLM: set_fpscr K_j5lk0Nl89?<NM# c: USE XLF_FP_UTIL INTEGER(FPSCR_KIND) FPSCR, OLD_FPSCR

FPSCR=get_fpscr()

! ... Some changes are made to FPSCR ...

OLD_FPSCR=set_fpscr(FPSCR) ! OLD_FPSCR is assigned the value of ! the register before it was ! set with set_fpscr

set_fpscr_flags

set_fpscr_flags 5Vk<AsrHQ9kH" MASK z-tGXj7?b0.t@Nu7 *hS)fl89?<&Ui0r_jG-^9# MASK GXj7F$J$Ui0KO FA,"j^;s# MASK O?$W INTEGER(FPSCR_KIND) GJ1lPJj^; s# MASK N`nKO intrinsic rHQ7^9 ( 542 Z<8NX0tSCH&bGkY r2H)#

FPSCR jtKD$F\7/O" 843 Z<8N fpscr Njtr2H7F/@5$# c:

848 XL Fortran for AIX: is2<8&jU!ls9

| |

| | | | | | | | | | | | | | | | | | |

USE XLF_FP_UTIL INTEGER(FPSCR_KIND) SAVED_FPSCR INTEGER(FP_MODE_KIND) FP_MODE

SAVED_FPSCR = get_fpscr() ! Saves the current value of ! the fpscr register.

FP_MODE = fp_trap(FP_TRAP_SYNC) ! Enables precise trapping.

CALL set_fpscr_flags(TRP_DIV_BY_ZERO) ! Enables trapping of ! ... ! divide-by-zero. FP_MODE=fp_trap(FP_MODE) ! Restores initial trap ! mode.

SAVED_FPSCR=set_fpscr(SAVED_FPSCR) ! Restores fpscr register.

set_round_mode

set_round_mode XtO=_Nb0.t@]ab<Ir_j7"Q9rT&0K"=N] ab<Ira7^9#_jG-kb<IO"FP_RND_RN"FP_RND_RZ" FP_RND_RP"^?O FP_RND_RM G9#]ab<INjtKD$F"\7/O 843 Z <8N fpscr Njtr2H7F/@5$#

z-t?$W*hS0-: 0tN kind FPSCR_KIND

kL?$W*hS0-: 0tN kind FPSCR_KIND

kLM: Q90N]ab<I# c: USE XLF_FP_UTIL INTEGER(FPSCR_KIND) MODE

MODE=set_round_mode(FP_RND_RZ) ! The rounding mode is set to ! round towards zero. MODE is ! ... ! assigned the previous rounding ! mode.

MODE=set_round_mode(MODE) ! The rounding mode is restored.

IEEE b8e<kH5]<H

IBM H%

XL Fortran O"Fortran 2000 NIiUH8`GXj5l? IEEE b0.t@!=N5] <Hrs!7^9#IiUH8`GO"c0KP~9k IEEE_EXCEPTIONS b8e< k" IEEE i;r5]<H9k IEEE_ARITHMETIC b8e<k"*hS3sQ$i< KhCF5]<H5lk IEEE !=rXj9k IEEE_FEATURES ,jA5lF$^ 9#

h 16 O b0.t@)f*hSHqNWm7<8c< 849

| | | | | | | | | | | | | | | | | |

IEEE_EXCEPTIONS ^?O IEEE_ARITHMETIC H_~_b8e<krHQ9kl g" XL Fortran 3sQ$i<O"]ab<I"d_b<I"*hSc0Ui0KD$ FNb0.t@u7KP9kQ9N-zOOKX9k$/D+N Fortran 2000 NIiU H8`,'rB\7F$^9#3N3HG"e-Nb8e<krHQ7F$Fb"77 $b0.t@u7;^sF#/9rHQ7J$Wm0i`NQU)<^s9,c<9k D=-,"j^9#=Nh&JWm0i`KP7F"b0.t@u7N]IH|5KX 9k,'rKB9k?aK"-qstrictieeemod 3sQ$i<&*W7gs,s!5lF $^9# m: 1. XL Fortran H%:Yb0.t@tO"IEEE 8`Gs'5lF$kA0KOJCF$

^;s#kLH7F"b8e<kNltG REAL(16) r5]<H7^;s# 2. IEEE_SET_FLAG 5Vk<AsO"POWER *hS POWER2 WiCHU)<`G

IEEE_INVALID c0Ui0r_j7^;s# 3. IEEE b8e<kNd_!=rHQ9kWm0i`O"-qflttrap *W7gsrXj7

F3sQ$k9k,W,"j^9#d_rHQD=K7F$Fc0,/89kH" IEEE b8e<kO SIGTRAP 70Jkr8.7^9#-qflttrap=imprecise 3sQ $i<&*W7gsrXj9lP"Fortran 2000 IiUH8`NWoK`r7DD" d_NQU)<^s9XNFAO/J/Jj^9#

3sQ$kHc0h}

XL Fortran O"IEEE 8`K04K`r9k?aN?/N*W7gsrs!7F$^ 9# v -qfloat=nomaf rHQ7F"b0.t@ti;N IEEE 8` (IEEE 754-1985) K`r

9kh&K7^9# v ]ab<IrQ99kWm0i`r3sQ$k9kH-O"-qfloat=rrm rHQ7^ 9# v -qfloat=nans rHQ7F"70Jk NaN Mr!P7^9#70Jk NaN MO"W

m0i`GXj5lF$klgKN_/87^9# v G,=lYk -O3 Je"-qhot"-qipa"-qpdf"^?O -qsmp G3sQ$k7?W

m0i`Gb0.t@ti;N IEEE 8`K04K`r9kKO"-qstrict 3sQ$ i<&*W7gsrHQ7^9# v -qarch=ppc 3sQ$i<&*W7gs"^?OHQ7F$k PowerPC O<I&'

"QN:v9k -qarch 5V*W7gsrXj7?e~^?O INT H_~_rp7 ?"0tQ9i;XNFSP7r^`Wm0i`r3sQ$k7^9#:v9k -qarch 3sQ$i<&*W7gsrXj9k3HG"PowerPC WiCHU)<`G N5zJ0tQ9i;r70JkLN9k?aN IEEE_INVALID c0,D=KJj ^9# v AIX 4.3 J_GN5zJ SQRT i;r70JkLN9k?aN IEEE_INVALID c

0rD=K9kKO"!N3^sIrXj7^9# export SQRT_EXCEPTION=3.1

IBM H%

850 XL Fortran for AIX: is2<8&jU!ls9 v 5zJ0tQ9*hS?},Ni;GO"POWER WiCHU)<`eG

IEEE_INVALID c0Ui0r_j7^;s#

X"ps IEEE b0.t@N\Y"*hSe-N3sQ$i<&*W7gsNCjNb@KD$ FO"Vf<6<:&,$IWNXXL Fortran b0.t@h}Yr2H7F/@5$#

IEEE r$sWjasH9k?aNlL,'

IEEE_ARITHMETIC"IEEE_EXCEPTIONS"IEEE_FEATURES OH_~_b8e<k G9#?@7"3liNb8e<kGjA5lk?$W*hSWm7<8c<OH_~ _GO"j^;s#

IEEE b8e<kK^^lk9YFNXtOch (PURE) G9#

9YFNWm7<8c<>OFQG"j"CjGO"j^;s#

9YFNc0Ui0NGU)kHMOE_G9#

GU)kHGO"c0Od_r/35;^;s#

]ab<INGU)kHO"Gba$MXN]aHJj^9#

IEEE I8G<??Hjt

IEEE b8e<kO"J<NI8?rjA7^9#

IEEE_FLAG_TYPE

CjNc0Ui0r1L9k IEEE_EXCEPTIONS b8e<kKhCFjA5lkI8 G<??#IEEE_FLAG_TYPE NMO"IEEE_EXCEPTIONS b8e<kGjA5lk J<N>0U-jtN$:l+G"k,W,"j^9#

IEEE_OVERFLOW

H_~_NBtNi;^?OdjvFNkLK"g-9.F=93H,G-J $Xt,"kH-K/87^9#^?"3Nc0O"H_~_N#GtNi; ^?OdjvFNkLNBtt,^?Outt,K"g-9.F=93H,G -J$Xt,"kH-Kb/87^9#

REAL(4) rHQ7F$klgO"kLMNTPXt, 127 hjg+"^?O -126 hj.G"kH-K"*<P<Um<,/87^9#

REAL(8) rHQ7F$klgO"kLMNTPXt, 1023 hjg+"^?O -1022 hj.G"kH-K"*<P<Um<,/87^9#

IEEE_DIVIDE_BY_ZERO

Bt^?O#GtN|;G<mJ0N,RH<mN,l,"kH-K/87^ 9#

IBM H%

h 16 O b0.t@)f*hSHqNWm7<8c< 851

IEEE_INVALID

Bti;^?O#GtNi;^?OdjvF,5zG"kH-K"/87^ 9# IEEE_UNDERFLOW

H_~_NBtNi;^?OdjvFNkLK".59.F<mJ0NMG= 93H,G-J$dPM,"j":YNC:,!P5lkH-K/87^9# ^?"3Nc0O"H_~_N#GtNi;^?OdjvFNkLNBtt, ^?Outt,K".59.F<mJ0NMG=93H,G-J$dPM," j":YNC:,!P5lkH-Kb/87^9#

REAL(4) rHQ7F$klgO"kLNdPM, 2-149 hj.G"kH-K" "s@<Um<,/87^9#

REAL(8) rHQ7F$klgO"kLNdPM, 2-1074 hj.G"kH- K""s@<Um<,/87^9#

IEEE_INEXACT

Bt^?O#GtNdjvF^?Oi;,T5NG"kH-K"/87^9#

J<NjtO"IEEE_FLAG_TYPE N[sG9#

IEEE_USUAL

gK IEEE_OVERFLOW"IEEE_DIVIDE_BY_ZERO"*hS IEEE_INVALID N(lasHr^`[s>0U-jt#

IEEE_ALL

gK IEEE_USUAL"IEEE_UNDERFLOW"*hS IEEE_INEXACT N(la sHr^`[s>0U-jt#

IEEE_STATUS_TYPE

=_Nb0.t@u7r=9"IEEE_ARITHMETIC b8e<kGjA5lkI8G<? ?#b0.t@u7O"9YFNc0Ui0"d_"*hS]ab<INMrVe7^ 9# IEEE_CLASS_TYPE

1 DN/i9Nb0.t@Mr+F4j<=9k IEEE_ARITHMETIC b8e<kGj A5lkI8G<??#IEEE_CLASS_TYPE NMO IEEE_ARITHMETIC b8e<k GjA5lkJ<N>0U-jtN$:l+G"k,W,"j^9#

IEEE_SIGNALING_NAN IEEE_NEGATIVE_ZERO IEEE_QUIET_NAN IEEE_POSITIVE_ZERO IEEE_NEGATIVE_INF IEEE_POSITIVE_DENORMAL IEEE_NEGATIVE_NORMAL IEEE_POSITIVE_NORMAL

IBM H%

852 XL Fortran for AIX: is2<8&jU!ls9

IEEE_NEGATIVE_DENORMAL IEEE_POSITIVE_INF

IEEE_ROUND_TYPE

CjN]ab<Ir1L9k IEEE_ARITHMETIC b8e<kGjA5lkI8G<? ?#IEEE_ROUND_TYPE NMO"IEEE_ARITHMETIC b8e<kGjA5lkJ< N>0U-jtN$:l+G"k,W,"j^9#

IEEE_NEAREST

5NJkLrGba$==D=JtK]a^9#

IEEE_TO_ZERO

5NJkLr"<mN}~G!N==D=JtK]a^9#

IEEE_UP

5NJkLr"5N}~G!N==D=JtK]a^9#

IEEE_DOWN

5NJkLr"iN}~G!N==D=JtK]a^9#

IEEE_OTHER

]ab<I, IEEE 8`K`r7J$3Hr(7^9#

IEEE_FEATURES_TYPE

HQ9k IEEE !=r1L9k"IEEE_FEATURES b8e<kGjA5lkI8G< ??#IEEE_FEATURES_TYPE NMO"IEEE_FEATURES b8e<kGjA5lk J<N>0U-jtN$:l+G"k,W,"j^9#

IEEE_DATATYPE IEEE_DATATYPE IEEE_DENORMAL IEEE_INVALID_FLAG IEEE_DIVIDE IEEE_NAN IEEE_HALTING IEEE_ROUNDING IEEE_INEXACT_FLAG IEEE_SQRT IEEE_INF IEEE_UNDERFLOW_FLAG

IEEE i;R

IEEE_ARITHMETIC b8e<kO"IEEE_CLASS_TYPE ^?O IEEE_ROUND_TYPE NQtrfS9k?aN 2 HN(lasH?i;RrjA7^ 9# == 2 DN IEEE_CLASS_TYPE M"^?O 2 DN IEEE_ROUND_TYPE Mr fSG-kh&K7^9#3Ni;RO"M,1lG"klgO true ra7" M,[JklgO false ra7^9#

IBM H%

h 16 O b0.t@)f*hSHqNWm7<8c< 853

/= 2 DN IEEE_CLASS_TYPE M"^?O 2 DN IEEE_ROUND_TYPE Mr fSG-kh&K7^9#3Ni;RO"M,[JklgO true ra7"M, 1lG"klgO false ra7^9#

IEEE Wm7<8c<

J<N IEEE Wm7<8c<rHQ9kKO",WK~8F"USE IEEE_ARITHMETIC" USE IEEE_EXCEPTIONS"^?O USE IEEE_FEATURES 9F<HasHr=<9&U!$k KIC9k,W,"j^9#USE 9F<HasHN\YKD$FO" 488 Z<8N XUSEYr2H7F/@5$#

IEEE Wm7<8c<NHQ,'

XL Fortran O"IEEE_FEATURES b8e<kN9YFN>0U-jtr5]<H7^ 9# IEEE_ARITHMETIC b8e<kO"IEEE_EXCEPTIONS KP7F"USE 9F<Ha sHr^sG$kH-H1MK0n7^9#IEEE_EXCEPTIONS G public G"k9Y FNMO" IEEE_ARITHMETIC Gb public N^^G9#

IEEE_EXCEPTIONS ^?O IEEE_ARITHMETIC b8e<k,"/;9D=G"kl g"IEEE_OVERFLOW H IEEE_DIVIDE_BY_ZERO O9YFNo`NBt*hS# GtNG<?N-zOO1LbG5]<H5l^9#5]<H5lF$k>Nc0r= L9kKO" IEEE_SUPPORT_FLAG XtrHQ7^9#d_,5]<H5lk+I &+r=L9kKO"IEEE_SUPPORT_HALTING rHQ7^9#>Nc0N5]<H KD$FO"IEEE_FEATURES b8e<kN>0U-jt IEEE_INEXACT_FLAG" IEEE_INVALID_FLAG"*hS IEEE_UNDERFLOW_FLAG ,"/;9D=+I&+ KhCF"J<Nh&JFAru1^9# v "k-zOO1LG IEEE_FEATURES N IEEE_UNDERFLOW_FLAG K"/;9

G-klg"=N-zOO1LO"s@<Um<r5]<H7"REAL(4) *hS REAL(8) KP7F" IEEE_SUPPORT_FLAG(IEEE_UNDERFLOW, X) +i true r a7^9# v IEEE_INEXACT_FLAG ^?O IEEE_INVALID_FLAG ,"/;9D=G"klg"

-zOO1LO=Nc0r5]<H7"REAL(4) *hS REAL(8) KP7F"P~9 kHq+i true ra7^9# v IEEE_HALTING ,"/;9D=G"klg"-zOO1LOd_)fr5]<H

7"Ui0KP7F"IEEE_SUPPORT_HALTING(FLAG) ra7^9#

IEEE_EXCEPTIONS ^?O IEEE_ARITHMETIC K"/;97J$-zOO1LXN ~j}Gc0Ui0,70JkLN5lklg"3sQ$i<O"P}G"=Nc0U i0,NBKLN5lkh&K7^9#3Nh&J-zOO1LXN~j}GUi0, E_G"klgO"P}GUi0,70JkLN5lkD=-,"j^9#

IBM H%

854 XL Fortran for AIX: is2<8&jU!ls9

3lJeN IEEE 5]<HO"IEEE_ARITHMETIC b8e<krp7Fh@9k3H ,G-^9#5]<HO"IEEE_FEATURES b8e<kN>0U-jt,"/;9D =+I&+KhCFFAru1^9# v -zOO1L, IEEE_FEATURES N IEEE_DATATYPE K"/;9G-klg"=

N-zOO1LO IEEE i;r5]<H7"REAL(4) *hS REAL(8) KP7F IEEE_SUPPORT_DATATYPE(X) +i true ra7^9# v IEEE_DENORMAL"IEEE_DIVIDE"IEEE_INF"IEEE_NAN" IEEE_ROUNDING" ^?O IEEE_SQRT ,"/;9D=G"klg"-zOO1LO=N!=r5]< H7"REAL(4) *hS REAL(8) KP7F"P~9kHqXt+i true ra7^ 9# v IEEE_ROUNDING NlgKO"-zOO1LO"REAL(4) *hS REAL(8) KP7

F" 9YFN]ab<I IEEE_NEAREST"IEEE_TO_ZERO"IEEE_UP"*hS IEEE_DOWN K true ra7^9#

IEEE_EXCEPTIONS ^?O IEEE_ARITHMETIC b8e<kK"/;97" IEEE_FEATURES KO"/;97J$lgKO"5]<H5lk!=N5V;CH O" IEEE_FEATURES K"/;97?lgH18G9#

IEEE_CLASS(X)

(lasH? IEEE /i9Xt#b0.t@MN IEEE /i9ra7^9#

b8e<k: IEEE_ARITHMETIC

=8: 33G"X OBt?$WG9#

kL?$W*hS0-: kLO"IEEE_CLASS_TYPE ?$WG9#

,': Fortran 2000 IiUH8`KNBK`r9kh&K9kKO" IEEE_SUPPORT_DATATYPE(X) XtO" true NMra9,W,"j^9#REAL(16) NG<??rXj7?lgKO" IEEE_SUPPORT_DATATYPE O false ra7^9# ?@7"/i9&?$WOjjNbN,a5l^9# c: USE IEEE_ARITHMETIC TYPE(IEEE_CLASS_TYPE) :: C REAL :: X = -1.0 IF (IEEE_SUPPORT_DATATYPE(X)) THEN

C = IEEE_CLASS(X) ! C has class IEEE_NEGATIVE_NORMAL ENDIF

IBM H%

h 16 O b0.t@)f*hSHqNWm7<8c< 855

IEEE_COPY_SIGN(X, Y)

(lasH? IEEE df3T<Xt#Y NdfrU1? X NMra7^9#

b8e<k: IEEE_ARITHMETIC

=8: 33G"X *hS Y OBt?$WG9#?@7 kind O[JkD=-,"j^ 9# kL?$W*hS0-: kLO"X H18 kind *hS?$WG9#

,': Fortran 2000 IiUH8`KNBK`r9kh&K9kKO" IEEE_SUPPORT_DATATYPE(X) *hS IEEE_SUPPORT_DATATYPE(Y) O" true NMra9,W,"j^9#

NaN *hS5BgJI"5]<H5lF$k IEEE ClMKP7F" IEEE_COPY_SIGN O Y Ndf,U$? X NMra7^9#

IEEE_COPY_SIGN O"-qxlf90=nosignedzero 3sQ$i<&*W7gsr5k7^ 9# m: XL Fortran N REAL(16) tMKO"dfU-<m,"j^;s#

c: c 1: USE IEEE_ARITHMETIC REAL :: X DOUBLE PRECISION :: Y X = 3.0 Y = -2.0 IF (IEEE_SUPPORT_DATATYPE(X) .AND. IEEE_SUPPORT_DATATYPE(Y)) THEN X = IEEE_COPY_SIGN(X,Y) ! X has value -3.0 ENDIF

c 2: USE IEEE_ARITHMETIC REAL :: X, Y Y = 1.0 IF (IEEE_SUPPORT_DATATYPE(X)) THEN

X = IEEE_VALUE(X, IEEE_NEGATIVE_INF) ! X has value -inf X = IEEE_COPY_SIGN(X,Y) ! X has value +inf ENDIF

IEEE_GET_FLAG(FLAG, FLAG_VALUE)

(lasH? IEEE 5Vk<As#Xj5l?"c0Ui0Nu7r!w7^9#Ui 0,70JkLNG"klgK FLAG_VALUE r true K_j7"=&GJ$lgO false K_j7^9#

IBM H%

856 XL Fortran for AIX: is2<8&jU!ls9 b8e<k: IEEE_ARITHMETIC

=8: 33G"FLAG O"h@9k IEEE Ui0rXj9k?$W IEEE_FLAG_TYPE N INTENT(IN) z-tG9#FLAG_VALUE O"FLAG NMr^` INTENT(OUT) GU)kH@}z-tG9# c: USE IEEE_EXCEPTIONS LOGICAL :: FLAG_VALUE CALL IEEE_GET_FLAG(IEEE_OVERFLOW,FLAG_VALUE) IF (FLAG_VALUE) THEN

PRINT *, "Overflow flag is signaling." ELSE

PRINT *, "Overflow flag is quiet." ENDIF

IEEE_GET_HALTING_MODE(FLAG, HALTING)

(lasH? IEEE 5Vk<As#c0KP9kd_b<Ir!w7"Ui0KhCF Xj5l?c0Gd_r/35;klgO"HALTING r true K_j7^ 9#-qflttrap=imprecise rHQ9klg"d_O5NGOJ/"c0NeK/89k3 H,"j^9#GU)kHGO"c0O XL Fortran Gd_r/35;^;s#

b8e<k: IEEE_ARITHMETIC

=8: 33G"FLAG O"IEEE Ui0rXj9k?$W IEEE_FLAG_TYPE N INTENT(IN) z-tG9#HALTING O INTENT(OUT) GU)kH@}G9# c: USE IEEE_EXCEPTIONS LOGICAL HALTING CALL IEEE_GET_HALTING_MODE(IEEE_OVERFLOW,HALTING) IF (HALTING) THEN

PRINT *, "The program will halt on an overflow exception." ENDIF

IEEE_GET_ROUNDING_MODE (ROUND_VALUE)

IEEE 5Vk<As#ROUND_VALUE r=TN IEEE ]ab<IK_j7^9#

b8e<k: IEEE_ARITHMETIC

=8: 33G"ROUND_VALUE O?$W IEEE_ROUND_TYPE N INTENT(OUT) 9 +i<G9# c:

IBM H%

h 16 O b0.t@)f*hSHqNWm7<8c< 857

USE IEEE_ARITHMETIC TYPE(IEEE_ROUND_TYPE) ROUND_VALUE CALL IEEE_GET_ROUNDING_MODE(ROUND_VALUE) ! Store the rounding mode IF (ROUND_VALUE == IEEE_OTHER) THEN

PRINT *, "You are not using an IEEE rounding mode." ENDIF

IEEE_GET_STATUS(STATUS_VALUE)

IEEE 5Vk<As#=TN IEEE b0.t@u7r!w7^9#

b8e<k: IEEE_ARITHMETIC

=8: 33G"STATUS_VALUE O?$W IEEE_STATUS_TYPE N INTENT(OUT) 9+i<G9#

,': IEEE_SET_STATUS FSP7GO"STATUS_VALUE @1rHQG-^9# c: USE IEEE_ARITHMETIC TYPE(IEEE_STATUS_TYPE) STATUS_VALUE ... CALL IEEE_GET_STATUS(STATUS_VALUE) ! Get status of all exception flags CALL IEEE_SET_FLAG(IEEE_ALL,.FALSE.) ! Set all exception flags to quiet ... ! calculation involving exception handling CALL IEEE_SET_STATUS(STATUS_VALUE) ! Restore the flags

IEEE_IS_FINITE(X)

(lasH? IEEE Xt#M,-BG"k+I&+r!:7^9#IEEE_CLASS(X) , J<NMN$:l+r}CF$klgKO"true ra7^9# v IEEE_NEGATIVE_NORMAL v IEEE_NEGATIVE_DENORMAL v IEEE_NEGATIVE_ZERO v IEEE_POSITIVE_ZERO v IEEE_POSITIVE_DENORMAL v IEEE_POSITIVE_NORMAL

=lJ0NlgKO"false ra7^9#

b8e<k: IEEE_ARITHMETIC

=8: 33G"X OBt?$WG9#

kL?$W*hS0-: 33G"kLOGU)kH@}?$WG9#

IBM H%

858 XL Fortran for AIX: is2<8&jU!ls9

,': Fortran 2000 IiUH8`KNBK`r9kh&K9kKO" IEEE_SUPPORT_DATATYPE(X) O"true NMra9,W,"j^9# c: USE IEEE_ARITHMETIC REAL :: X = 1.0 IF (IEEE_SUPPORT_DATATYPE(X)) THEN

PRINT *, IEEE_IS_FINITE(X) ! Prints true ENDIF

IEEE_IS_NAN(X)

(lasH? IEEE Xt#M, IEEE stMG"k+I&+r!:7^9# IEEE_CLASS(X) ,M IEEE_SIGNALING_NAN ^?O IEEE_QUIET_NAN r}CF $klgKO"true ra7^9#=lJ0NlgKO"false ra7^9#

b8e<k: IEEE_ARITHMETIC

=8: 33G"X OBt?$WG9#

kL?$W*hS0-: 33G"kLOGU)kH@}?$WG9#

,': Fortran 2000 IiUH8`KNBK`r9kh&K9kKO" IEEE_SUPPORT_DATATYPE(X) *hS IEEE_SUPPORT_NAN(X) O" true NMr a9,W,"j^9#

c: c 1: USE IEEE_ARITHMETIC REAL :: X = -1.0 IF (IEEE_SUPPORT_DATATYPE(X)) THEN

IF (IEEE_SUPPORT_SQRT(X)) THEN ! IEEE-compliant SQRT function IF (IEEE_SUPPORT_NAN(X)) THEN

PRINT *, IEEE_IS_NAN(SQRT(X)) ! Prints true ENDIF ENDIF ENDIF

c 2: USE IEEE_ARITHMETIC REAL :: X = -1.0 IF (IEEE_SUPPORT_STANDARD(X)) THEN

PRINT *, IEEE_IS_NAN(SQRT(X)) ! Prints true ENDIF

IEEE_IS_NEGATIVE(X)

(lasH? IEEE Xt#M,iG"k+I&+r!:7^9#IEEE_CLASS(X) ,J <NMN$:l+r}CF$klgKO"true ra7^9#

IBM H%

h 16 O b0.t@)f*hSHqNWm7<8c< 859 v IEEE_NEGATIVE_NORMAL v IEEE_NEGATIVE_DENORMAL v IEEE_NEGATIVE_ZERO v IEEE_NEGATIVE_INF

=lJ0NlgKO"false ra7^9#

b8e<k: IEEE_ARITHMETIC

=8: 33G"X OBt?$WG9#

kL?$W*hS0-: 33G"kLOGU)kH@}?$WG9#

,': Fortran 2000 IiUH8`KNBK`r9kh&K9kKO" IEEE_SUPPORT_DATATYPE(X) O"true NMra9,W,"j^9# c: USE IEEE_ARITHMETIC IF (IEEE_SUPPORT_DATATYPE(1.0)) THEN

PRINT *, IEEE_IS_NEGATIVE(1.0) ! Prints false ENDIF

IEEE_IS_NORMAL(X)

(lasH? IEEE Xt#M,5,G"k+I&+r!:7^9#IEEE_CLASS(X) , J<NMN$:l+r}CF$klgKO"true ra7^9# v IEEE_NEGATIVE_NORMAL v IEEE_NEGATIVE_ZERO v IEEE_POSITIVE_ZERO v IEEE_POSITIVE_NORMAL

=lJ0NlgKO"false ra7^9#

b8e<k: IEEE_ARITHMETIC

=8: 33G"X OBt?$WG9#

kL?$W*hS0-: 33G"kLOGU)kH@}?$WG9#

,': Fortran 2000 IiUH8`KNBK`r9kh&K9kKO" IEEE_SUPPORT_DATATYPE(X) O"true NMra9,W,"j^9# c: USE IEEE_ARITHMETIC REAL :: X = -1.0 IF (IEEE_SUPPORT_DATATYPE(X)) THEN

IBM H%

860 XL Fortran for AIX: is2<8&jU!ls9

IF (IEEE_SUPPORT_SQRT(X)) THEN ! IEEE-compliant SQRT function PRINT *, IEEE_IS_NORMAL(SQRT(X)) ! Prints false ENDIF ENDIF

IEEE_LOGB(X)

(lasH? IEEE Xt#b0.t@A0GTPXtra7^9#X NM,<mGb" 5BgGb"NaN GbJ$lgKO"kLO"EXPONENT(X)-1 Hy7$"X NTP XtNMr}A^9#

b8e<k: IEEE_ARITHMETIC

=8: 33G"X OBt?$WG9#

kL?$W*hS0-: 33G"kLO X H18?$W*hS kind G9#

,': Fortran 2000 IiUH8`KNBK`r9kh&K9kKO" IEEE_SUPPORT_DATATYPE(X) O"true NMra9,W,"j^9#

X ,<mNlg"kLOiN5BgG9#

X ,5BgNlg"kLO5N5BgG9#

X , NaN Nlg"kLO nan G9# c: USE IEEE_ARITHMETIC IF (IEEE_SUPPORT_DATATYPE(1.1)) THEN

PRINT *, IEEE_LOGB(1.1) ! Prints 0.0 ENDIF

IEEE_NEXT_AFTER(X, Y)

(lasH? IEEE Xt#Y N}~G"^7sKhk==D=J X N!NaYra7 ^9# b8e<k: IEEE_ARITHMETIC

=8: 33G"X *hS Y OBt?$WG9#

kL?$W*hS0-: 33G"kLO X H18?$W*hS kind G9#

,': Fortran 2000 IiUH8`KNBK`r9kh&K9kKO" IEEE_SUPPORT_DATATYPE(X) *hS IEEE_SUPPORT_DATATYPE(Y) O" true NMra9,W,"j^9#

IBM H%

h 16 O b0.t@)f*hSHqNWm7<8c< 861

X H Y ,y7$lg"XtO"c0r70JkLN;:K X ra7^9#X H Y , y7/J$lgKO"Y N}~G"^7sKhk==D=J X N!NaYra7^ 9# $:l+NdfN<mNaYO">}Hbs<mG9#

X O-B@,"IEEE_NEXT_AFTER(X, Y) ,5BG"klgKO" IEEE_OVERFLOW *hS IEEE_INEXACT ,70JkLN5l^9#

IEEE_NEXT_AFTER(X, Y) ,s5,^?O<mG"klgKO" IEEE_UNDERFLOW H IEEE_INEXACT ,70JkLN5l^9#

X ^?O Y ,E_ NaN G"klgKO"kLO~O NaN MN 1 DG9#

c: c 1: USE IEEE_ARITHMETIC REAL :: X = 1.0, Y = 2.0 IF (IEEE_SUPPORT_DATATYPE(X)) THEN

PRINT *, (IEEE_NEXT_AFTER(X,Y) == X + EPSILON(X)) ! Prints true ENDIF

c 2: USE IEEE_ARITHMETIC REAL(4) :: X = 0.0, Y = 1.0 IF (IEEE_SUPPORT_DATATYPE(X)) THEN

PRINT *, (IEEE_NEXT_AFTER(X,Y) == 2.0**(-149)) ! Prints true ENDIF

IEEE_REM(X, Y)

(lasH? IEEE j>Xt#kLMO"]ab<IK++ojJ/"5NK X-Y*N G9#?@7"N O X/Y N5NJMKGba$==D=J0tG"|N - X/Y| = 1/2 N lgO"oK N OvtG9#

b8e<k: IEEE_ARITHMETIC

=8: 33G"X *hS Y OBt?$WG9#

kL?$W*hS0-: 33G"kLO"hj:YNb$z-tH18 kind r}D Bt?$WG9#

,': Fortran 2000 IiUH8`KNBK`r9kh&K9kKO" IEEE_SUPPORT_DATATYPE(X) *hS IEEE_SUPPORT_DATATYPE(Y) O" true NMra9,W,"j^9#

kLM,<mG"klgKO"dfO X H18G9#

IBM H%

862 XL Fortran for AIX: is2<8&jU!ls9 c: USE IEEE_ARITHMETIC IF (IEEE_SUPPORT_DATATYPE(4.0)) THEN

PRINT *, IEEE_REM(4.0,3.0) ! Prints 1.0 PRINT *, IEEE_REM(3.0,2.0) ! Prints -1.0 PRINT *, IEEE_REM(5.0,2.0) ! Prints 1.0 ENDIF

IEEE_RINT(X)

(lasH? IEEE Xt#=TN]ab<IK>CF"0tMK]a^9#

b8e<k: IEEE_ARITHMETIC

=8: 33G"X OBt?$WG9#

kL?$W*hS0-: 33G"kLO X H18?$W*hS kind G9#

,': Fortran 2000 IiUH8`KNBK`r9kh&K9kKO" IEEE_SUPPORT_DATATYPE(X) O"true NMra9,W,"j^9#

kL,M<mr}DlgKO"dfO X H18G9# c: USE IEEE_ARITHMETIC IF (IEEE_SUPPORT_DATATYPE(1.1)) THEN

CALL IEEE_SET_ROUNDING_MODE(IEEE_NEAREST) PRINT *, IEEE_RINT(1.1) ! Prints 1.0 CALL IEEE_SET_ROUNDING_MODE(IEEE_UP) PRINT *, IEEE_RINT(1.1) ! Prints 2.0 ENDIF

IEEE_SCALB(X, I)

(lasH? IEEE Xt#X * 2I ra7^9#

b8e<k: IEEE_ARITHMETIC

=8: 33G"X OBt?$WG"I O INTEGER ?$WG9#

kL?$W*hS0-: 33G"kLO X H18?$W*hS kind G9#

,': Fortran 2000 IiUH8`KNBK`r9kh&K9kKO" IEEE_SUPPORT_DATATYPE(X) O"true NMra9,W,"j^9#

X * 2I ,5,MH7F=;klgKO"kLO5,MG9#

IBM H%

h 16 O b0.t@)f*hSHqNWm7<8c< 863

X ,-BG"X * 2I ,g-9.klgKO" IEEE_OVERFLOW c0,/87^9# kLMO"X Ndf,U$?5BgKJj^9#

X * 2I ,.59.F":YNS:,"klgKO" IEEE_UNDERFLOW c0,/8 7^9#kLO" X Ndf,U$?Gba$==D=JtKJj^9#

X ,5BgNlg"kLO"c0,70JkLN5lJ$ X H18G9# c: USE IEEE_ARITHMETIC IF (IEEE_SUPPORT_DATATYPE(1.0)) THEN

PRINT *, IEEE_SCALB(1.0,2) ! Prints 4.0 ENDIF

IEEE_SELECTED_REAL_KIND([P, R])

QA IEEE Xt#/J/Hb P eG"/J/Hb R N.ttXtOOr}D IEEE B tG<??N kind ?U-Qia<?<NMra7^9#

b8e<k: IEEE_ARITHMETIC

=8: 33G"P *hS R O>}Hb*W7gsN0t?$WN9+i<z-tG 9# ,': kind ?U-Qia<?<,HQT=G":Y,HQT=G"klgKO"kL O -1 G9#kind ?U-Qia<?<,HQT=G"XtOO,HQT=G"klgK O"kLO -2 G9#kind ?U-Qia<?<,HQT=G":YHXtOON$:l bHQT=G"klgKO"kLO -3 G9#

#tN kind ?U-Qia<?<M,,QG-klgKO"a5lkMOG.N.tt :Yr}DMKJj^9#M,$/D+"klgKO"=liN kind MN&AG.N bN,a5l^9# c: USE IEEE_ARITHMETIC

! P and R fit in a real(4) PRINT *, IEEE_SELECTED_REAL_KIND(6,37) ! prints 4

! P needs at least a real(8) PRINT *, IEEE_SELECTED_REAL_KIND(14,37) ! prints 8 ! R needs at least a real(8) PRINT *, IEEE_SELECTED_REAL_KIND(6,307) ! prints 8

! P is too large PRINT *, IEEE_SELECTED_REAL_KIND(40,37) ! prints -1 ! R is too large PRINT *, IEEE_SELECTED_REAL_KIND(6,400) ! prints -2

IBM H%

864 XL Fortran for AIX: is2<8&jU!ls9

! P and R are both too large PRINT *, IEEE_SELECTED_REAL_KIND(40,400) ! prints -3 END IEEE_SET_FLAG(FLAG, FLAG_VALUE)

IEEE 5Vk<As#IEEE c0Ui0KMrdjvF^9#

b8e<k: IEEE_EXCEPTIONS

=8: 33G"FLAG O"_j5lkUi0NMKP~9k?$W IEEE_FLAG_TYPE N INTENT(IN) 9+i<^?O[sz-tG9# FLAG_VALUE O"c0Ui0N>^7$u7KP~9k"@}?$WN INTENT(IN) 9+i<^?O [sz-tG9# FLAG_VALUE NMO FLAG NMH0g7F$k,W,"j^9#

,': FLAG_VALUE , true G"klg"FLAG GXj9kc0Ui0O70JkL NK_j5l^9#=lJ0NlgKO"Ui0OE_K_j5l^9#

FLAG NF(lasHOG-NMr}?J1lPJj^;s# c: USE IEEE_EXCEPTIONS CALL IEEE_SET_FLAG(IEEE_OVERFLOW, .TRUE.) ! IEEE_OVERFLOW is now signaling

IEEE_SET_HALTING_MODE(FLAG, HALTING)

IEEE 5Vk<As#c0NeNQ3^?Od_r)f7^9#

b8e<k: IEEE_EXCEPTIONS

=8: 33G"FLAG O"]1r,Q9kc0Ui0KP~9k?$W IEEE_FLAG_TYPE N INTENT(IN) 9+i<^?O[sz-tG9#HALTING O"u >9kd_u7KP~9k"@}?$WN INTENT(IN) 9+i<^?O[sz-tG 9#GU)kHGO"c0O XL Fortran Gd_r/35;^;s# HALTING NMO FLAG NMH0g7F$k,W,"j^9#

,': Fortran 2000 IiUH8`KNBK`r9kh&K9kKO" IEEE_SUPPORT_DATATYPE(X) O"true NMra9,W,"j^9#

-qflttrap=imprecise 3sQ$i<&*W7gsrHQ9klg"d_O5NGOJ/" c0NeK/89k3H,"j^9#

HALTING , true Nlg"FLAG KhCFXj5l?c0Od_r/85;^9#=l J0NlgO"BTOc0ebQ37^9#

IBM H%

h 16 O b0.t@)f*hSHqNWm7<8c< 865 c0Ui0KP7F3<G#s0Gd_b<Ir_j7" -qflttrap=enable *W7gs rHQ7J$GWm0i`4Nr3sQ$k9kH"c0/8~KWm0i`O=|7 J$kLr/85;^9#\YKD$FO"Vf<6<:&,$IWr2H7F/@5 $# FLAG NF(lasHOG-NMr}?J1lPJj^;s# c: @PROCESS FLOAT(NOFOLD) USE IEEE_EXCEPTIONS REAL :: X CALL IEEE_SET_HALTING_MODE(IEEE_DIVIDE_BY_ZERO, .TRUE.) X = 1.0 / 0.0 ! Program will halt with a divide-by-zero exception

IEEE_SET_ROUNDING_MODE (ROUND_VALUE)

IEEE 5Vk<As#=TN]ab<Ir_j7^9#

b8e<k: IEEE_ARITHMETIC

=8: 33G"ROUND_VALUE O"]ab<IrXj9k IEEE_ROUND_TYPE ? $WN INTENT(IN) z-tG9#

,': Fortran 2000 IiUH8`KNBK`r9kh&K9kKO" IEEE_SUPPORT_DATATYPE(X) *hS IEEE_SUPPORT_ROUNDING (ROUND_VALUE, X) O"true NMra9,W,"j^9#

3NWm0i`rFSP93sQ$k1LO"-qfloat=rrm 3sQ$i<&*W7gs G3sQ$k9k,W,"j^9#

-qfloat=rrm 3sQ$i<&*W7gsG3sQ$k5l?Wm0i`rFSP99Y FN3sQ$k1Lb"3N*W7gsG3sQ$k9k,W,"j^9# c: USE IEEE_ARITHMETIC IF (IEEE_SUPPORT_DATATYPE(1.1)) THEN

CALL IEEE_SET_ROUNDING_MODE(IEEE_NEAREST) PRINT *, IEEE_RINT(1.1) ! Prints 1.0 CALL IEEE_SET_ROUNDING_MODE(IEEE_UP) PRINT *, IEEE_RINT(1.1) ! Prints 2.0 ENDIF

IEEE_SET_STATUS(STATUS_VALUE)

IEEE 5Vk<As#b0.t@u7NMr|57^9#

b8e<k: IEEE_ARITHMETIC

IBM H%

866 XL Fortran for AIX: is2<8&jU!ls9

=8: 33G"STATUS_VALUE O"b0.t@u7rXj9k IEEE_STATUS_TYPE ?$WN INTENT(IN) z-tG9#

,': STATUS_VALUE O IEEE_GET_STATUS Gv0K_j5lF$J1lP$1 ^;s#

IEEE_SUPPORT_DATATYPE ^?O IEEE_SUPPORT_DATATYPE(X)

Hq IEEE Xt#=TN$sWjasF<7gs, IEEE i;r5]<H9k+I&+ r=L7^9#5]<H9kHO"*ZisIHkL,9YF5,Mr}DlgO, :" IEEE 8`K>CF"IEEE G<?A0rHQ7"+"-"*hS * N 2 Ji;r BT9kH$&U#G9#

m: NaN *hS5BgO REAL(16) KP7F04KO5]<H5lF$^;s#;Q

i;O"3liNMr,:7bAB9kHOBj^;s#

b8e<k: IEEE_ARITHMETIC

=8: 33G"X O"Bt?$WN9+i<^?O[sMz-tG9#

kL?$W*hS0-: kLO"GU)kH@}?$WN9+i<G9#

,': X ,Xj5lF$J$lg"XtO false NMra7^9#

X ,Xj5l"REAL(16) G"klgKO"XtO false NMra7^9#=lJ0N lgO"XtO true ra7^9# c: USE IEEE_ARITHMETIC TYPE(IEEE_STATUS_TYPE) STATUS_VALUE ... CALL IEEE_GET_STATUS(STATUS_VALUE) ! Get status of all exception flags CALL IEEE_SET_FLAG(IEEE_ALL,.FALSE.) ! Set all exception flags to quiet ... ! calculation involving exception handling CALL IEEE_SET_STATUS(STATUS_VALUE) ! Restore the flags

IEEE_SUPPORT_DENORMAL ^?O IEEE_SUPPORT_DENORMAL(X)

Hq IEEE Xt#=TN$sWjasF<7gs,s5,Mr5]<H9k+I&+r =L7^9#

b8e<k: IEEE_ARITHMETIC

=8: 33G"X O"Bt?$WN9+i<^?O[sMz-tG9#

kL?$W*hS0-: kLO"GU)kH@}?$WN9+i<G9#

IBM H%

h 16 O b0.t@)f*hSHqNWm7<8c< 867

,': Fortran 2000 IiUH8`KNBK`r9kh&K9kKO" IEEE_SUPPORT_DATATYPE(X) O"true NMra9,W,"j^9#

X ,Xj5lF$J$Bt?$WN9YFNz-tKP7F"^?O X H18 kind ? U-Qia<?<NBQtKP7F"$sWjasF<7gs,s5,MGN;Qi; *hSdjvFr5]<H9klgKO"kLO true NMr}A^9#=lJ0Nlg O"kLO false NMr}A^9#

IEEE_SUPPORT_DIVIDE ^?O IEEE_SUPPORT_DIVIDE(X)

Hq IEEE Xt#=TN$sWjasF<7gs, IEEE 8`N:YN|;r5]<H 9k+I&+r=L7^9#

b8e<k: IEEE_ARITHMETIC

=8: 33G"X O"Bt?$WN9+i<^?O[sMz-tG9#

kL?$W*hS0-: kLO"GU)kH@}?$WN9+i<G9#

,': Fortran 2000 IiUH8`KNBK`r9kh&K9kKO" IEEE_SUPPORT_DATATYPE(X) O"true NMra9,W,"j^9#

X ,Xj5lF$J$Bt?$WN9YFNz-tKP7F"^?O X H18 kind ? U-Qia<?<NBQtKP7F"$sWjasF<7gs,"IEEE 8`KhCF Xj5l?:YGN|;r5]<H9klgKO"kLO true NMr}A^9#=lJ 0NlgO"kLO false NMr}A^9#

IEEE_SUPPORT_FLAG(FLAG) ^?O IEEE_SUPPORT_FLAG(FLAG, X)

Hq IEEE Xt#=TN$sWjasF<7gs,c0r5]<H9k+I&+r=L 7^9#

b8e<k: IEEE_EXCEPTIONS

=8: 33G"FLAG O IEEE_FLAG_TYPE N9+i<z-tG9#X O"Bt?$ WN9+i<^?O[sMz-tG9#

kL?$W*hS0-: kLO"GU)kH@}?$WN9+i<G9#

,': X ,Xj5lF$J$Bt?$WN9YFNz-tKP7F"^?O X H18 kind ?U-Qia<?<NBQtKP7F"$sWjasF<7gs,"Xj5l?c 0N!Pr5]<H9klgKO"kLO true NMr}A^9#=lJ0NlgO"k LO false NMr}A^9#

X ,Xj5lF$J$lg"kLO false NMr}A^9#

IBM H%

868 XL Fortran for AIX: is2<8&jU!ls9

X ,Xj5l"REAL(16) ?$WG"klg"kLO false NMr}A^9#=lJ0 Nlg"kLO true NMr}A^9#

IEEE_SUPPORT_HALTING(FLAG)

Hq IEEE Xt#c0N/8eKBTrGAZk?aN!=^?OQ39k?aN!= r=TN$sWjasF<7gs,5]<H9k+I&+r=L7^9#=TN$sW jasF<7gsKhk5]<HKO"IEEE_SET_HALTING(FLAG) rHQ7Fd_ b<IrQ99k!=,^^l^9#

b8e<k: IEEE_EXCEPTIONS

=8: 33G"FLAG O"IEEE_FLAG_TYPE N INTENT(IN) z-tG9#

kL?$W*hS0-: kLO"GU)kH@}?$WN9+i<G9#

,': kLO9YFNUi0K true NMra7^9#

IEEE_SUPPORT_INF ^?O IEEE_SUPPORT_INF(X)

Hq IEEE Xt#=TN$sWjasF<7gs, IEEE 5Bg!=r5]<H9k+ I&+r=L7^9#5]<H9kHO"1`i;*hS 2 `i; (H_~_Xt*h SH_~_b8e<kbNXtKhCFjA5lkbNr^`) N IEEE 5Bg0n, IEEE 8`K`r9k3Hr@$^9#

b8e<k: IEEE_ARITHMETIC

=8: 33G"X O"Bt?$WN9+i<^?O[sMz-tG9#

kL?$W*hS0-: kLO"GU)kH@}?$WN9+i<G9#

,': Fortran 2000 IiUH8`KNBK`r9kh&K9kKO" IEEE_SUPPORT_DATATYPE(X) O"true NMra9,W,"j^9#

X ,Xj5lF$J$Bt?$WN9YFNz-tKP7F"^?O X H18 kind ? U-Qia<?<NBQtKP7F"$sWjasF<7gs,"IEEE N5HiN5 Bgr5]<H9klgKO"kLO true NMr}A^9#=lJ0NlgO"kLO false NMr}A^9#

X , REAL(16) ?$WG"klgKO"kLO false NMr}A^9#=lJ0Nl g"kLO true NMr}A^9#

IEEE_SUPPORT_IO ^?O IEEE_SUPPORT_IO(X)

Hq IEEE Xt#=TN$sWjasF<7gs, IEEE Y<9NQ9]ar5]<H 9k+I&+r=L7^9#5]<H9kHO"X ,T_N"Bt?$WN9YFNz

IBM H%

h 16 O b0.t@)f*hSHqNWm7<8c< 869

-tN IEEE_UP"IEEE_DOWN"IEEE_ZERO *hS IEEE_NEAREST b<IKP7 F"^?O X H18 kind ?U-Qia<?<NBQtKP7F" IEEE 8`K-R5 l?jM0 I/O G IEEE Y<9NQ9rT&?aN!=r@$^9#

b8e<k: IEEE_ARITHMETIC

=8: 33G"X O"Bt?$WN9+i<^?O[sMz-tG9#

kL?$W*hS0-: kLO"GU)kH@}?$WN9+i<G9#

,': Fortran 2000 IiUH8`KNBK`r9kh&K9kKO" IEEE_SUPPORT_DATATYPE(X) O"true NMra9,W,"j^9#

X ,Xj5l"REAL(16) ?$WG"klg"kLO false NMr}A^9#=lJ0 NlgO"kLO true NMra7^9#

IEEE_SUPPORT_NAN ^?O IEEE_SUPPORT_NAN(X)

Hq IEEE Xt#=TN$sWjasF<7gs, IEEE stM!=r5]<H9k+ I&+r=L7^9#5]<H9kHO"1`i;*hS 2 Ji; (H_~_Xt*h SH_~_b8e<kbNXtKhCFjA5lkbNr^`) N IEEE NaN 0n, IEEE 8`K`r9kH$&U#G9#

b8e<k: IEEE_ARITHMETIC

=8: 33G"X O"Bt?$WN9+i<^?O[sMz-tG9#

kL?$W*hS0-: kLO"GU)kH@}?$WN9+i<G9#

,': Fortran 2000 IiUH8`KNBK`r9kh&K9kKO" IEEE_SUPPORT_DATATYPE(X) O"true NMra9,W,"j^9#

X ,Xj5lF$J$lg"kLO false NMr}A^9#

X ,Xj5l"REAL(16) ?$WG"klg"kLO false NMr}A^9#=lJ0 NlgO"kLO true NMra7^9#

IEEE_SUPPORT_ROUNDING (ROUND_VALUE) ^?O IEEE_SUPPORT_ROUNDING (ROUND_VALUE, X)

Hq IEEE Xt#=TN$sWjasF<7gs,Bt?$WNz-tNCjN]ab <Ir5]<H9k+I&+r=L7^9#5]<H9kHO" IEEE_SET_ROUNDING_MODE rHQ7?"]ab<IrQ99k!=r@$^9#

b8e<k: IEEE_ARITHMETIC

IBM H%

870 XL Fortran for AIX: is2<8&jU!ls9

=8: 33G"ROUND_VALUE O IEEE_ROUND_TYPE N9+i<z-tG9#X O"Bt?$WN9+i<^?O[sMz-tG9#

kL?$W*hS0-: kLO"GU)kH@}?$WN9+i<G9#

,': Fortran 2000 IiUH8`KNBK`r9kh&K9kKO" IEEE_SUPPORT_DATATYPE(X) O"true NMra9,W,"j^9#

X ,Xj5lF$J$lg"Bt?$WN9YFNz-tKP7F"ROUND_VALUE KhCFjA5l?]ab<Ir$sWjasF<7gs,5]<H9kH-KO"k LO true NMr}A^9#=lJ0NlgO"kLO false NMr}A^9#

X ,Xj5lF$klg" X H18 kind ?U-Qia<?<NBQtKP7F" ROUND_VALUE KhCFjA5l?]ab<Ir$sWjasF<7gs,5]<H 9kH-KO"kLO true NMra7^9#

X ,Xj5l"REAL(16) ?$WG"klgKO" ROUND_VALUE , IEEE_NEAREST NMr}DH-KO"kLO false NMra7^9#=lJ0Nlg O"kLO true NMra7^9#

ROUND_VALUE , IEEE_OTHER NMr}DH-KO"kLO false NMr}A^ 9# IEEE_SUPPORT_SQRT ^?O IEEE_SUPPORT_SQRT(X)

Hq IEEE Xt#=TN$sWjasF<7gs, IEEE 8`KhCFjA5l? SQRT r5]<H9k+I&+r=L7^9#

b8e<k: IEEE_ARITHMETIC

=8: 33G"X O"Bt?$WN9+i<^?O[sMz-tG9#

kL?$W*hS0-: kLO"GU)kH@}?$WN9+i<G9#

,': Fortran 2000 IiUH8`KNBK`r9kh&K9kKO" IEEE_SUPPORT_DATATYPE(X) O"true NMra9,W,"j^9#

X ,Xj5lF$J$lg"REAL ?$WN9YFNQtKX7F IEEE ,'K SQRT ,`r9kH-KO"kLO true NMra7^9#=lJ0NlgO"kLO false NMr}A^9#

X ,Xj5lF$klg"X H18 kind ?U-Qia<?<U-N REAL ?$WN 9YFNQtKX7F"IEEE ,'K SQRT ,`r9kH-KO"kLO true NMr a7^9#

IBM H%

h 16 O b0.t@)f*hSHqNWm7<8c< 871

X ,Xj5l"REAL(16) ?$WG"klg"kLO false NMr}A^9#=lJ0 NlgO"kLO true NMra7^9#

IEEE_SUPPORT_STANDARD ^?O IEEE_SUPPORT_STANDARD(X)

Hq IEEE Xt#Fortran 2000 IiUH8`GjA5l?9YFN!=,5]<H5l k+I&+r=L7^9#

b8e<k: IEEE_ARITHMETIC

=8: 33G"X O"Bt?$WN9+i<^?O[sMz-tG9#

kL?$W*hS0-: kLO"GU)kH@}?$WN9+i<G9#

,': X ,Xj5lF$J$lg"XL Fortran O REAL(16) r5]<H9kNG" kLO false NMra7^9#

X ,Xj5lF$klg"J<NXtb true ra;P"kLO true NMra7^9# v IEEE_SUPPORT_DATATYPE(X) v IEEE_SUPPORT_DENORMAL(X) v IEEE_SUPPORT_DIVIDE(X) v 9YFN-zUi0KP9k IEEE_SUPPORT_FLAG(FLAG, X)# v 9YFN-zUi0KP9k IEEE_SUPPORT_HALTING(FLAG)# v IEEE_SUPPORT_INF(X) v IEEE_SUPPORT_NAN(X) v 9YFN-z ROUND_VALUE KP9k

IEEE_SUPPORT_ROUNDING(ROUND_VALUE, X) v IEEE_SUPPORT_SQRT(X)

=lJ0NlgO"kLO false NMr}A^9#

IEEE_UNORDERED(X, Y)

(lasH? IEEE sgxXt#

b8e<k: IEEE_ARITHMETIC

=8: 33G"X *hS Y OBt?$WG9#

kL?$W*hS0-: kLN?$WO"GU)kHN@}MKJj^9#

,': Fortran 2000 IiUH8`KNBK`r9kh&K9kKO" IEEE_SUPPORT_DATATYPE(X) *hS IEEE_SUPPORT_DATATYPE(Y) O" true NMra9,W,"j^9#

IBM H%

872 XL Fortran for AIX: is2<8&jU!ls9

X ^?O Y , NaN G"klgK" true NMra9sgxXt#=lJ0NlgO" XtO false NMra7^9# c: USE IEEE_ARITHMETIC REAL X, Y X = 0.0 Y = IEEE_VALUE(Y, IEEE_QUIET_NAN) PRINT *, IEEE_UNORDERED(X,Y) ! Prints true END IEEE_VALUE(X, CLASS)

(lasH? IEEE Xt#CLASS KhCFXj5l? IEEE Mr8.7^9#

m: FoNWiCHU)<`G NaN h},[JkNG"3NXtN$sWjasF<

7gsOWiCHU)<`*hS3sQ$i<KM87^9#P$Jj<&U!$ kK]I5l? NaN Mr"Mr8.7?WiCHU)<`H[JkWiCHU) <`GI_hkH"kLO$XjKJj^9#

b8e<k: IEEE_ARITHMETIC

=8: 33G"X OBt?$WG9# CLASS O IEEE_CLASS_TYPE ?$WG9#

kL?$W*hS0-: kLO X H18?$W*hS kind G9#

,': Fortran 2000 IiUH8`KNBK`r9kh&K9kKO" IEEE_SUPPORT_DATATYPE(X) O"true NMra9,W,"j^9#

CLASS NM, IEEE_SIGNALING_NAN ^?O IEEE_QUIET_NAN G"klgKO" IEEE_SUPPORT_NAN(X) O true GJ/FO$1^;s#

CLASS NM, IEEE_NEGATIVE_INF ^?O IEEE_POSITIVE_INF G"klgKO" IEEE_SUPPORT_INF(X) O true GJ/FO$1^;s#

CLASS NM, IEEE_NEGATIVE_DENORMAL ^?O IEEE_POSITIVE_DENORMAL G"klgKO" IEEE_SUPPORT_DENORMAL(X) O true GJ/FO$1^;s#

IEEE_VALUE(X, CLASS) r#tsFSP9H-" kind ?U-Qia<?<*hS CLASS ,18^^G"klgKO"CjN X MKP7F18kLra7^9#

3sQ$k1L, IEEE_SIGNALING_NAN N CLASS MG3NWm0i`rFSP9 lg"3sQ$k1LO -qfloat=nans 3sQ$i<&*W7gsG3sQ$k9k, W,"j^9# c:

IBM H%

h 16 O b0.t@)f*hSHqNWm7<8c< 873

USE IEEE_ARITHMETIC REAL :: X IF (IEEE_SUPPORT_DATATYPE(X)) THEN

X = IEEE_VALUE(X, IEEE_NEGATIVE_INF) PRINT *, X ! Prints -inf END IF

b0.t@u7KX9k,'

70JkLNK_j5l?c0Ui0O"IEEE_SET_FLAG ^?O IEEE_SET_STATUS 5Vk<AsGE_K_j9k^G"70JkLNN^^G9#

3sQ$i<O"IEEE_EXCEPTIONS ^?O IEEE_ARITHMETIC H_~_b8e< krHQ9k-zOO1L+iNFSP7G"70JkLNKc0Ui0r_j9kJ 0N}!GO"b0.t@tu7,Q95lJ$h&K7F$^9#

IEEE_EXCEPTIONS ^?O IEEE_ARITHMETIC b8e<krHQ9k-zOO1L XN~j}GUi0,70JkLNK_j5lkH"=NUi0OE_K_j5l? e"=N-zOO1LrPkH-K70JkLNK|55l^9#

IEEE_EXCEPTIONS ^?O IEEE_ARITHMETIC b8e<krHQ9k-zOO1L GO"~j}G]ab<I*hSd_b<I,Q95lk3HO"j^;s#akH- KO"]ab<I*hSd_b<IO~j}NH-H18KJj^9#

k@0r>AG"c0G70JkLN,/89kD=-,"j^9#

c0OsIi<O"IEEE_EXCEPTIONS ^?O IEEE_ARITHMETIC b8e<krH Q7FO$1^;s#

J<N,'O"A0h}*hSH_~_Wm7<8c<K,Q5l^9# v 70JkLNUi0Nu7O"70JkLNG"CFb"^?OE_G"CFb"k

LK?G5lJ$fVW;KhCFQ95lk3HO"j^;s# v H_~_Wm7<8c<,5oKBT5l?lgKO"Ui0 IEEE_OVERFLOW"

IEEE_DIVIDE_BY_ZERO"*hS IEEE_INVALID NMO"Wm7<8c<N~j} GO18^^G9# v Bt^?O#GtNkL,H_~_KOg-9.Fh}G-J$lgKO"

IEEE_OVERFLOW r70JkLN9k3H,"j^9# v Bt^?O#GtNkL,"5zi;,6xG NaN G"klgKO"

IEEE_INVALID r70JkLN9k3H,"j^9#

IEEE_GET_FLAG"IEEE_SET_FLAG"IEEE_GET_STATUS"IEEE_SET_HALTING" ^?O IEEE_SET_STATUS NFSP7,J$l"N9F<HasHGO"J<,,Q 5l^9#i;NBTKhCF70JkLN9kc0,/87?,"=N7<1s9r BT7?e"QtNM,i;KM87J$lgKO"c0,70JkLN5lk+I& +O"G,=lYkKM87^9#G,=NQ9KhCFltN3<I,|n5lkl

IBM H%

874 XL Fortran for AIX: is2<8&jU!ls9 g,"j^9#=N?a"|n5l?3<IKhCF70JkLN5l? IEEE c0U i0O70JkLN5lJ$3HKJj^9#

c0O"8`EMGWa5lk+vD5lki;NOOr6(ki;NBTNVK@ 1"=Nc0,/87&klgKO"70JkLN7^;s#

Fortran J0KhCFjA5l?Wm7<8c<GO"b0.t@u7r]}9kNOf <6<NU$G9#

H%:YMNlg"XL Fortran GoKb0.t@i;Nc0ro,!P5lko1GO "j^;s#^?"H%:YrHQ9kWm0i`Gb0.t@i;c0NHiCWr *sK9kH"c0,B]KO/87F$J$lgGb"70Jk,8.5lk3H, "j^9#\YKD$FO" Vf<6<:&,$IWNXb0.t@i;c0N!PH HiCWYr2H7F/@5$#

Fortran 2000 IEEE I8?"jt"*hSi;RO"xlf_fp_util"fpsets"*hS fpgets Wm7<8c<Nb0.t@*hSHqWm7<8c<H_9-,"j^;s# IEEE Wm7<8c<+ih@7?MO"s IEEE Wm7<8c<GOHQG-^; s#1 DN-zOO1LbG"xlf_fp_util"fpsets"*hS fpgets NWm7<8c< FSP7H IEEE Wm7<8c<FSP7r.g7J$G/@5$#3liNWm7< 8c<O" IEEE_EXCEPTIONS ^?O IEEE_ARITHMETIC b8e<krHQ9kzOO1L+iFSP5lkH-K"b0.t@u7rQ97^9# c c 1: !NcG"a$sWm0i`O"IEEE_ARITHMETIC b8e<krHQ9kWm 7<8c< P rFSP7^9#3NWm7<8c<O"ak0K"b0.t@u7r Q97^9#cGO"Wm7<8c< P rFSP90"Wm7<8c<XN~j}"P +iNP}"*hSWm7<8c<+iNajeK*1k"b0.t@u7NQ9,( 5lF$^9# PROGRAM MAIN

USE IEEE_ARITHMETIC

INTERFACE

SUBROUTINE P()

USE IEEE_ARITHMETIC END SUBROUTINE P END INTERFACE

LOGICAL, DIMENSION(5) :: FLAG_VALUES TYPE(IEEE_ROUND_TYPE) :: ROUND_VALUE

CALL IEEE_SET_FLAG(IEEE_OVERFLOW, .TRUE.)

CALL IEEE_GET_FLAG(IEEE_ALL, FLAG_VALUES) PRINT *, "MAIN: FLAGS ",FLAG_VALUES

CALL P()

IBM H%

h 16 O b0.t@)f*hSHqNWm7<8c< 875

CALL IEEE_GET_FLAG(IEEE_ALL, FLAG_VALUES) PRINT *, "MAIN: FLAGS ",FLAG_VALUES

CALL IEEE_GET_ROUNDING_MODE(ROUND_VALUE) IF (ROUND_VALUE == IEEE_NEAREST) THEN

PRINT *, "MAIN: ROUNDING MODE: IEEE_NEAREST" ENDIF END PROGRAM MAIN

SUBROUTINE P()

USE IEEE_ARITHMETIC LOGICAL, DIMENSION(5) :: FLAG_VALUES TYPE(IEEE_ROUND_TYPE) :: ROUND_VALUE

CALL IEEE_GET_FLAG(IEEE_ALL, FLAG_VALUES) PRINT *, " P: FLAGS ON ENTRY: ",FLAG_VALUES

CALL IEEE_SET_ROUNDING_MODE(IEEE_TO_ZERO) CALL IEEE_SET_FLAG(IEEE_UNDERFLOW, .TRUE.)

CALL IEEE_GET_ROUNDING_MODE(ROUND_VALUE) IF (ROUND_VALUE == IEEE_TO_ZERO) THEN

PRINT *, " P: ROUNDING MODE ON EXIT: IEEE_TO_ZERO" ENDIF CALL IEEE_GET_FLAG(IEEE_ALL, FLAG_VALUES) PRINT *, " P: FLAGS ON EXIT: ",FLAG_VALUES END SUBROUTINE P

IEEE i;N,'KNBK`r9kh&K9k?aK -qstrictieeemod 3sQ$i<& *W7gsrHQ9kH-" P rFSP90K_j5l?c0Ui0O P XN~j} G/j"5l^9#P G/89kb0.t@u7NQ9O"P ,akH-KhjC5l ^9#?@7"c0H7F"P G_j5l?Ui0O"P ,aC?eb_j5l?^^ G9# MAIN: FLAGS T F F F F

P: FLAGS ON ENTRY: F F F F F P: ROUNDING MODE ON EXIT: IEEE_TO_ZERO P: FLAGS ON EXIT: F F F T F MAIN: FLAGS T F F T F MAIN: ROUNDING MODE: IEEE_NEAREST

-qnostrictieeemod 3sQ$i<&*W7gs,-zG"klg" P rFSP90K _j7?c0Ui0O"P XN~j}Gb_j5l?^^G9#P G/89kb0.t @u7NQ9OFSP7&KAB5l^9# MAIN: FLAGS T F F F F

P: FLAGS ON ENTRY: T F F F F P: ROUNDING MODE ON EXIT: IEEE_TO_ZERO P: FLAGS ON EXIT: T F F T F MAIN: FLAGS T F F T F

IBM H%

876 XL Fortran for AIX: is2<8&jU!ls9 c 2: !NcG"a$sWm0i`O"IEEE_ARITHMETIC H IEEE_EXCEPTIONS N$:lbHQ7J$Wm7<8c< Q rFSP7^9#Wm7<8c< Q O"ak 0K"b0.t@u7rQ97^9#cGO"Q rFSP90"Wm7<8c<XN~ j}"Q +iNP}"*hSWm7<8c<+iNajeK*1kb0.t@u7NQ 9,(5lF$^9# PROGRAM MAIN

USE IEEE_ARITHMETIC

LOGICAL, DIMENSION(5) :: FLAG_VALUES TYPE(IEEE_ROUND_TYPE) :: ROUND_VALUE

CALL IEEE_SET_FLAG(IEEE_OVERFLOW, .TRUE.)

CALL IEEE_GET_FLAG(IEEE_ALL, FLAG_VALUES) PRINT *, "MAIN: FLAGS ",FLAG_VALUES

CALL Q()

CALL IEEE_GET_FLAG(IEEE_ALL, FLAG_VALUES) PRINT *, "MAIN: FLAGS ",FLAG_VALUES

CALL IEEE_GET_ROUNDING_MODE(ROUND_VALUE) IF (ROUND_VALUE == IEEE_NEAREST) THEN

PRINT *, "MAIN: ROUNDING MODE: IEEE_NEAREST" ENDIF END PROGRAM MAIN

SUBROUTINE Q()

USE XLF_FP_UTIL INTERFACE

FUNCTION GET_FLAGS()

LOGICAL, DIMENSION(5) :: GET_FLAGS END FUNCTION END INTERFACE

LOGICAL, DIMENSION(5) :: FLAG_VALUES INTEGER(FP_MODE_KIND) :: OLDMODE

FLAG_VALUES = GET_FLAGS() PRINT *, " Q: FLAGS ON ENTRY: ", FLAG_VALUES

CALL CLR_FPSCR_FLAGS(FP_OVERFLOW) OLDMODE = SET_ROUND_MODE(FP_RND_RZ) CALL SET_FPSCR_FLAGS(TRP_OVERFLOW) CALL SET_FPSCR_FLAGS(FP_UNDERFLOW)

IF (GET_ROUND_MODE() == FP_RND_RZ) THEN

PRINT *, " Q: ROUNDING MODE ON EXIT: TO_ZERO" ENDIF

FLAG_VALUES = GET_FLAGS() PRINT *, " Q: FLAGS ON EXIT: ", FLAG_VALUES END SUBROUTINE Q

IBM H%

h 16 O b0.t@)f*hSHqNWm7<8c< 877

! PRINT THE STATUS OF ALL EXCEPTION FLAGS FUNCTION GET_FLAGS()

USE XLF_FP_UTIL LOGICAL, DIMENSION(5) :: GET_FLAGS INTEGER(FPSCR_KIND), DIMENSION(5) :: FLAGS INTEGER I

FLAGS = (/ FP_OVERFLOW, FP_DIV_BY_ZERO, FP_INVALID, & & FP_UNDERFLOW, FP_INEXACT /) DO I=1,5

GET_FLAGS(I) = (GET_FPSCR_FLAGS(FLAGS(I)) /= 0) END DO END FUNCTION

IEEE i;N,'KNBK`r9kh&K9k?aK -qstrictieeemod 3sQ$i<& *W7gsrHQ9kH-" Q N0K_j5l?c0Ui0O Q XN~j}G_j5 l?^^G9# Q G/89k"b0.t@u7NQ9O Q ,akH-KhjC5l^ 9#?@7"c0H7F"Q G_j5l?Ui0O"Q ,aC?eb_j5l?^^G 9# MAIN: FLAGS T F F F F

Q: FLAGS ON ENTRY: T F F F F Q: ROUNDING MODE ON EXIT: TO_ZERO Q: FLAGS ON EXIT: F F F T F MAIN: FLAGS T F F T F MAIN: ROUNDING MODE: IEEE_NEAREST

-qnostrictieeemod *W7gs,-zG"klg" Q rFSP90K_j7?c0U i0O"Q XN~j}Gb_j5l?^^G9#Q G/89kb0.t@u7NQ9O FSP7&KAB5l^9# MAIN: FLAGS T F F F F

Q: FLAGS ON ENTRY: T F F F F Q: ROUNDING MODE ON EXIT: TO_ZERO Q: FLAGS ON EXIT: F F F T F MAIN: FLAGS F F F T F

IBM H% N*j

IBM H%

878 XL Fortran for AIX: is2<8&jU!ls9 h 17 O 5<S9&Wm7<8c<*hSf<F#jF#

<&Wm7<8c<

IBM H%

XL Fortran O" Fortran Wm0i^<,HQG-kf<F#jF#<&5<S9rs! 7^9#3NaGO"lL*J5<S9&Wm7<8c<*hSf<F#jF#<KD $Fb@7"!K"3liNWm7<8c<N"kU!YCHgN2Hr-\7^9#

lL*J5<S9&Wm7<8c<*hSf<F#jF#<&Wm7<8c< b0.t@)f*hSHqN?aNzL*JWm7<8c<O"xlf_fp_util b8e< kK07^9#lL*J5<S9&Wm7<8c<*hSf<F#jF#<&Wm7< 8c<O"xlfutility b8e<kK07^9#Xtr57$?$WGXj7">0N% grr1k?aK"3liNWm7<8c<rHQ9klgO"!N 2 DN}!N$: l+K>CF/@5$# 1. XL Fortran O XLFUTILITY b8e<krs!7^9#3Nb8e<kKO"3li

NWm7<8c<QN$s?<U'<9*hSG<??jA (*hS dtime_" etime_"idate_"itime_ NFWm7<8c<K,WJI8?jA) ,^^lF$^ 9# XL Fortran O"?$W"o` (kind)"*hSis/,$s?<U'<9EMH _9-NJ$z-tKUi0rU1^9#3liNb8e<krHQ9k3HKh j"js/~^GT?:K"3sQ$k~K3liNWm7<8c<N?$W&A' C/rT&3H,G-^9#b8e<k&$s?<U'<9bNz-t>O"J<K jA9kc+iHilF$^9# xlfutility *hS xlfutility_extname N 2 D Nb8e<kKP7F"!NU!$k,s!5lF$^9#

U!$k> U!$k&?$W lj

v xlfutility.f v xlfutility_extname.f

=<9&U!$k v /usr/lpp/xlf/samples/modules

v xlfutility.mod v xlfutility_extname.mod b8e<k&7s\ k&U!$k (32 SCH) v /usr/lpp/xlf/include_32_d10 v /usr/lpp/xlf/include_32_d7

m: 3liNG#l/Hj<bN U!$kO"=l>l^C?/1 8bNG9# b8e<k&7s\ k&U!$k (64 SCH) v /usr/lpp/xlf/include64

� Copyright IBM Corp. 1990, 2003 879

| | |

=<9&U!$kK USE 9F<HasHrIC9k3HKhCF"Wj3sQ$ k5l?b8e<krHQ9k3H,G-^9 (\YKD$FO" 488 Z<8N XUSEYr2H7F/@5$)#^?",WK~8Fb8e<k&=<9&U!$k r$57"F3sQ$k9k3HbG-^9# -qextname *W7gsrHQ7F3 sQ$k9kWm7<8c<NlgO"xlfutility_extname U!$krHQ7F/ @5$#=<9&U!$k xlfutility_extname.f Nlg"Wm7<8c<>NeK <~OU-^;s,"xlfutility.f NlgOltNWm7<8c<> (3NOK- \5lF$^9) K<~,^^lF$^9#

>0N%g,88klg (?H(P""/;95N5VWm0i`Kb8e<k&( sF#F#<H18>0N(sF#F#<,"klg) O"ONLY 8arHQ9k +"^?O USE 9F<HasHN>0Q9!=rHQ7F/@5$#J<Kcr (7^9# USE XLFUTILITY, NULL1 => DTIME_, NULL2 => ETIME_ 2. 3liNWm7<8c<OH_~_Wm7<8c<GOJ$NG"f<6<O!N3

HrTCF/@5$# v E[N?$WXjNx_*Jdjrsr9k?aK"?$Wrk@7^9# v -U *W7gsrXj7F3sQ$k9klgO"3liNWm7<8c<N>0

r9YF.8zG3<G#s07F"XL Fortran i$Vij<bN>0HlW5 ;k,W,"j^9#3N3Hr:lJ$h&K9k?aK"33GO.8zG >0r-7^9#

libc i$Vij<bN>0HN%grsr9k?a"ltNWm7<8c<>KO GeK<~,U$F$^9#3liNWm7<8c<XNFSP7r3<G#s09 klgO"J<N3H,G-^9# v <~r~O9keojK"-brename js+<&*W7gsrHQ7F"js/

~K>0rQ97^9# xlf -brename:flush,flush_ calls_flush.f

3N}!,Gbh/!=9kNO"/tNWm7<8c<r>0Q99k@1G h$lgG9# v <~r~O9keojK"-qextname 3sQ$i<&*W7gsrHQ7F"D

9N>0N*ojK<~rIC7^9# xlf -qextname calls_flush.f

3N}!O"k<As>NeK<~rU1:K9GKq+lF$kWm0i`K P7FHQ9k3Hr*+a7^9# XL Fortran i$Vij<KO"fpgets_ J IN(sHj<&]$sH,5iK^^lF$kNG"e3<~rHQ7J$W m7<8c<XNFSP7O"M3H7F -qextname Grh7^9#

IBM H%

880 XL Fortran for AIX: is2<8&jU!ls9 v Wm0i`N=.}!"*hS"Wm0i`,HQ7F$kCjNi$Vij

<&U!$k*hS*V8'/H&U!$kKhCFO" -qextname ^?O -brename NHQ,$qJlg,"j^9#3Nh&JlgKO"=<9&U! $kbN:v9k>0NeK<~r~O7F/@5$# PRINT *, IRTC() ! No underscore in this name CALL FLUSH_(10) ! But there is one in this name

*H$NWm0i`,J<NWm7<8c<rFSP9lgO"HQG-k&LVm C/*hS0tWm7<8c<>K)B,"j^9#

XLF s!NXt> HQG-J$&LVmC/^?O 0tWm7<8c<> mclock times rand irand

m: XL Fortran P<8gs 2 K*1k mvbits 5Vk<AsO"=_O"H_~_5

Vk<As ( 637 Z<8NXMVBITS (FROM, FROMPOS, LEN, TO, TOPOS)Y) K JCF$^9#

5<S9&Wm7<8c<*hSf<F#jF#<&Wm7<8c<Nj9H 3NaKO"XLFUTILITY b8e<kN5<S9&Wm7<8c<Hf<F#jF#<& Wm7<8c<,j9H5lF$^9#

Wm7<8c< ctime"gmtime_"ltime_"^?O time_ N$s?<U'<9rHQ 9k 64 SCH&"Wj1<7gsO"CjNH_~_G<??N kind ?U-Qia <?<rXj9k?aK7s\jC/jt TIME_SIZE rHQ7^9# TIME_SIZE O"XLFUTILITY b8e<k&U!$kKjA5lF$^9#3lO"32 SCH&"W j1<7gsH 64 SCHs LDT "Wj1<7gsGOV4WK"^?O 64 SCH LDT "Wj1<7gsGOV8WK_j5l^9#

m: CHARACTER(n) O"=NQtKP7F$UN95rXjG-k3HrU#7^ 9#

alarm_ alarm_ XtO"~o TIME K"i<`&70Jkrw.7F"Xt SUB rFSP7 ^9# z-t?$W*hS0-

INTEGER(4)

IBM H%

h 17 O 5<S9&Wm7<8c<*hSf<F#jF#<&Wm7<8c< 881

| | | | | | kL?$W*hS0-

INTEGER(4) kLM a5lkMO"GeN"i<`+iDCF$k~VG9# c INTEGER(4) REMAINING, TIME, alarm_ INTERFACE

SUBROUTINE SUB END SUBROUTINE SUB END INTERFACE REMAINING = alarm_ (TIME, SUB)

bic_ bic_ 5Vk<AsO"SCH X2 N X1 r 0 K_j7^9#

z-t?$W*hS0-

INTEGER(4)

X1 O"OO 0 v X1 v 31 NMr}A^9# c INTEGER(4) X1, X2 CALL bic_ (X1, X2)

bis_ bis_ 5Vk<AsO"SCH X2 N X1 r 1 K_j7^9#

z-t?$W*hS0-

INTEGER(4)

X1 O"OO 0 v X1 v 31 NMr}A^9# c INTEGER(4) X1, X2 CALL bis_ (X1, X2)

IBM H%

882 XL Fortran for AIX: is2<8&jU!ls9

| | | | | | | | | | | | | | | | | | | | | | | | | | | | | bit_ bit_ XtO"SCH X2 N X1 , 1 Ky71lP"M .TRUE. ra7^9#=&GJ $lgO"bit_ OM 0 ra7^9#

z-t?$W*hS0-

INTEGER(4)

X1 O"OO 0 v X1 v 31 NMr}A^9#

kL?$W*hS0-

LOGICAL(4) c INTEGER(4) X2, X1 LOGICAL BITK, bit_ BITK = bit_ (X1, X2)

clock_ clock_ XtO"hh:mm:ss A0G~ora7^9#3NXtO"*Zl<F#s0&7 9F`N/mC/XtHO[Jj^9#

kL?$W*hS0-

95, 8 N8z kLM hh:mm:ss A0N~o c CHARACTER(8) C, clock_ C = clock_()

ctime_ ctime_ 5Vk<AsO"79F`~o TIME r 26 8zN ASCII 9Hjs0KQ9 7"kLrGiNz-tKPO7^9#

z-t?$W*hS0-

GiNz-tO"95, 26 N8zG9# 2 V\Nz-tO"INTEGER(4) G9#

IBM H%

h 17 O 5<S9&Wm7<8c<*hSf<F#jF#<&Wm7<8c< 883

| | | | | | | | | | | | | |

| | | |

| | | | | | c INTEGER(KIND=TIME_SIZE) TIME CHARACTER(26) STR CALL ctime_(STR, TIME)

date date XtO mm/dd/yy A0G=_N|Ura7^9#

kL?$W*hS0-

95, 8 N8z kLM mm/dd/yy A0N=_|U c CHARACTER(8) D, date D = date()

dtime_ dtime_ XtO" DTIME_STRUCT Kf<6<~VH79F`~VN~VqWpsr_ j7^9#~V,jO9YF"1/100 C1LGTol^9#PON=(1LOCG9#

kL?$W*hS0-

95, 4 NBt kLM a5lkMO"dtime_ NGeNFSP7J_Nf<6<~VH79F`~VNgWG 9# c REAL(4) DELTA, dtime_ TYPE TB_TYPE

SEQUENCE REAL(4) USRTIME REAL(4) SYSTIME END TYPE TYPE (TB_TYPE) DTIME_STRUCT DELTA = dtime_(DTIME_STRUCT)

IBM H%

884 XL Fortran for AIX: is2<8&jU!ls9

| | | | |

| | | |

| | | | | | | etime_ etime_ XtO"Wm;9NBT+OJ_Nf<6<Pa~VH79F`Pa~Vr ETIME_STRUCT K_j7^9#~V,jO9YF"1/100 C1LGTol^9#PO N=(1LOCG9#

kL?$W*hS0-

95, 4 NBt kLM a5lkMO"f<6<Pa~VH79F`Pa~VNgWG9# c REAL(4) ELAPSED, etime_ TYPE TB_TYPE

SEQUENCE REAL(4) USRTIME REAL(4) SYSTIME END TYPE TYPE (TB_TYPE) ETIME_STRUCT ELAPSED = etime_(ETIME_STRUCT)

exit_ exit_ 5Vk<AsO"Wm;9NBTrd_7F" EXIT_STATUS N*;u7rLN 7^9#

z-t?$W*hS0-

INTEGER(4) c INTEGER(4) EXIT_STATUS CALL exit_(EXIT_STATUS)

fdate_ fdate_ 5Vk<AsO" 26 8zN ASCII 8z9Hjs0G|UH~ora7^9# 3NcGO"|UH~oO STR Ga5l^9#

z-t?$W*hS0-

z-tO"95, 26 N8zG9#

IBM H%

h 17 O 5<S9&Wm7<8c<*hSf<F#jF#<&Wm7<8c< 885

| | | | | | |

| | | | | | c CHARACTER(26) STR CALL fdate_(STR)

fiosetup_ fiosetup_ XtO"UNIT GXj5l?@}uVKP9k"Wa5l? I/O 0nN_j rT$^9#WaO"z-t COMMAND GXj7^9#z-t ARGUMENT O" COMMAND XNz-tG9# Fortran $s/k<I&U!$k fiosetup_.h ,3sQ$ i<HHbKs!5lF*j"fiosetup_ Nz-tH(i<aj3<IKP9k7s\j C/jtrjA7F$^9#

UNIT =_U!$kK\35lF$k@}uVG9#

COMMAND IO_CMD_FLUSH_AFTER_WRITE (1)# 9YFN WRITE 9F<Ha sHNeG"Xj7? UNIT NPCU!<,UiC7e5lk+I& +rXj7^9#

IO_CMD_FLUSH_BEFORE_READ (2)# 9YFN READ 9F<Ha sHN0K"Xj7? UNIT NPCU!<,UiC7e5lk+I& +rXj7^9# 3lO"=_PCU!<bK"kG<?rjUlC 7e9kNKHQ9k3H,G-^9#

ARGUMENT IO_ARG_FLUSH_YES (1)# 9YFN WRITE 9F<HasHNe G"Xj5l? UNIT NPCU!<rUiC7e7^9#3Nz-t O"3^sI IO_CMD_FLUSH_AFTER_WRITE *hS IO_CMD_FLUSH_BEFORE_READ HHbKXj7^9#

IO_ARG_FLUSH_NO (0)#I/O i$Vij<K"H+N=GGPCU !<rUiC7e9kh&X(7^9# "kCjNuV?$WK\3 5l?uVO" IO_CMD_FLUSH_AFTER_WRITE N_jMK++o jJ/"F WRITE `nNeKUiC7e7J1lPJiJ$3HK mU7F/@5$#=Nh&JuVKO"<v*hSQ$W,"j^ 9#3Nz-tO"3^sI IO_CMD_FLUSH_AFTER_WRITE *h S IO_CMD_FLUSH_BEFORE_READ HHbKXj7^9#3l," >}N3^sIK*1kGU)kH_jG9#

kL?$W*hS0-

kLM

IBM H%

886 XL Fortran for AIX: is2<8&jU!ls9

| | | | c FUNCTION fiosetup_(UNIT, COMMAND, ARGUMENT) INTEGER(4) fiosetup_, IRESULT INTEGER(4) UNIT, COMMAND, ARGUMENT INCLUDE ,fiosetup_.h, OPEN ( UNIT=42, FILE="foo", ...) IRESULT = fiosetup_(42, &

IO_CMD_FLUSH_AFTER_WRITE, & IO_ARG_FLUSH_YES) The service routine FIOSETUP_ returns 0 if it succeeds. Otherwise, it returns one of the following error codes: IO_ERR_NO_RTE (1000) the run-time environment is not running. IO_ERR_BAD_UNIT(1001) Xj5l? UNIT ,\35lF$J$# IO_ERR_BAD_CMD (1002) 5zJ3^sI# IO_ERR_BAD_ARG (1003) 5zJz-t#

flush_ flush_ 5Vk<AsO"@}uV LUNIT QN I/O PCU!<NbFrUiC7e7 ^9# LUNIT NMO"0 v LUNIT v 2**31-1 NOObKJ1lPJj^;s#

z-t?$W*hS0-

INTEGER(4) c INTEGER(4) LUNIT CALL flush_(LUNIT)

ftell_ ftell64_ ftell_ XtO"Xj7?@}uV UNIT HX"N"kU!$kNh,HfS7FN=T P$HN*U;CHra7^9# uV,\35lF$J$lg"ftell_ XtO -1 ra 7^9#

ftell64_ XtO"c0H7F"3NXt,"i<8&U!$kHQD=U!$k&79 F`K*$F"2 .,P$Hhjg-JU!$kGb!=9k3HJ0O"ftell_ Xt H1lG9#

ftell_ ^?O ftell64_ Xt+ia5l?*U;CHO"0K0;7? I/O *Zl<7 gsNkLG9# 1lNuVGN9YFN$rhNs1|G<?>w`nK*$F"P ~9k WAIT 9F<HasH,BT5lk^G"$rhNs1|G<?>w`nKh k"=NuVGN ftell_ ^?O ftell64_ XN2HOG-^;s#

IBM H%

h 17 O 5<S9&Wm7<8c<*hSf<F#jF#<&Wm7<8c< 887

| | | | | | | | | | | | ftell_ ^?O ftell64_ XtKhCFa5lk*U;CHO"U!$kNh,+iNjP *J=TP$HNdP*U;CHG9# D^j"U!$kNh,+i=TP$H^GN 9YFNP$H,+&sH5l^9#G<?Nl3<IHl3<I*;8z,"kl g"=lib^^l^9#

z-t?$W*hS0-

INTEGER(4)

kL?$W*hS0-

ftell_ O INTEGER(4) ra7^9#

ftell64_ O INTEGER(8) ra7^9# c INTEGER(4) ftell_, UNIT1, UNIT2, IRESULT INTEGER(8) ftell64_, IRESULT8

UNIT1 = 42 IRESULT = ftell_(UNIT1)

UNIT2 = 44 IRESULT8 = ftell64_(UNIT2) ! Unit 44 might be connected to a ! file larger than 2 gigabytes

getarg getarg 5Vk<AsO"=TWm;9N3^sITz-tra7^9# I1 O"IN3 ^sITz-tra9+rXj9k0tz-tG9# C1 O8z?$WNz-tG" getarg +iNaj~GO"3Nz-tKO3^sITz-t,^^lF$^9# I1 , 0 Ky7$lgO"Wm0i`>,a5l^9#

z-t?$W*hS0-

GiNz-tO"INTEGER(4) G9# 2 V\Nz-tO"8z9Hjs0G9# c INTEGER(4) I1 CHARACTER(n) C1 CALL getarg(I1,C1)

getcwd_ getcwd_ XtO"=TnHG#l/Hj<NQ9> NAME r!w7^9#3NQ9> NGg9O 1024 8zG9#

IBM H%

888 XL Fortran for AIX: is2<8&jU!ls9

| | | | | | | | | | | | | | | | | | | | |

| | | | z-t?$W*hS0-

z-tO"Gg9, 1024 N8zG9#

kL?$W*hS0-

INTEGER(4) kLM a5lkMO"5o*;7?lgO 0 G"=lJ0O(i<VfKJj^9# c INTEGER(4) IS_CWD, getcwd_ CHARACTER(1024) NAME IS_CWD = getcwd_ (NAME)

getfd CjN Fortran @}uVrXj9kH" getfd XtO=NuVNp\rJ9U!$k- RRra7"=NuV,\35lF$J$lgKO -1 ra7^9#

m: XL Fortran OH+N I/O PCU!js0rT&?a"3NXtrHQ9k]OCL

JmU,,WHJklg,"j^9#3lKD$FO"Vf<6<:&,$IWN X.g@lN I/OYGb@7F$^9#

z-t?$W*hS0-

INTEGER(4)

kL?$W*hS0-

INTEGER(4) kLM Xj5l?@}uVNpCHJkU!$k-RR# c INTEGER(4) LUNIT, FD, getfd FD = getfd(LUNIT)

getgid_ getgid_ XtO"Wm;9N0k<W ID ra7^9#3N GROUP_ID O"FSP7 Wm;9NWa5l?B0k<W ID G9#

IBM H%

h 17 O 5<S9&Wm7<8c<*hSf<F#jF#<&Wm7<8c< 889

| | | | | | | | | | | | | | | | | | | | | | | | | | | | | kL?$W*hS0-

95, 4 N0t kLM Wm;9N0k<W ID c INTEGER(4) GROUP_ID, getgid_ GROUP_ID = getgid_()

getlog_ getlog_ 5Vk<AsO"f<6<Nm0$s>r NAME KJ<7^9# NAME N Gg9O 8 8zG9#f<6<Nm0$s>,+D+iJ$lgO"NAME OVis /Gda~^l^9#

z-t?$W*hS0-

z-tO"Gg9, 8 N8zG9# c CHARACTER(8) NAME CALL getlog_ (NAME)

getpid_ getpid_ XtO"=TWm;9NWm;9 ID r PROCESS_ID Ka7^9#

kL?$W*hS0-

95, 4 N0t kLM =TWm;9NWm;9 ID c INTEGER(4) PROCESS_ID, getpid_ PROCESS_ID = getpid_()

getuid_ getuid_ XtO"=TWm;9NBf<6< ID r USER_ID Ka7^9#

IBM H%

890 XL Fortran for AIX: is2<8&jU!ls9

| | | |

| | | | kL?$W*hS0-

95, 4 N0t kLM =TWm;9NBf<6< ID c INTEGER(4) USER_ID, getuid_ USER_ID = getuid_()

global_timef global_timef XtO"9YFNBTfN9lCIK*$F global_timef XNGiNF SP7,GiKTol?~@J_NPa~Vr_jC1LGa7^9#9lCIG-N ~VW,kLKD$FO"Xtimef XtYr2H7F/@5$#

kL?$W*hS0-

95, 8 NBt kLM 3NXtO"9YFNBTfN9lCI+iN0m<Pk~VW,kLra7^9# global_timef XNGiNFSP7O"0.0 (_jC1L) ra7^9# c INTEGER N REAL(8) global_timef, T1, T2, T3

T1 = global_timef() ! returns 0.0

DO I = 1, N ! loop 1

H = I + 1000 END DO DO I = 1, N ! loop 2

M = I + 2000 END DO T2 = global_timef() ! returns the elapsed time of ! loop 1 and loop 2

DO I = 1, N ! loop 3

M = I + 3000 END DO T3 = global_timef() ! returns the elapsed time of ! loop 1, 2 and 3 END

IBM H%

h 17 O 5<S9&Wm7<8c<*hSf<F#jF#<&Wm7<8c< 891

| | | |

| | | | | | | | gmtime_ gmtime_ 5Vk<AsO"79F`~o STIME r[s TARRAY KQ97^9#G <?OJ<NgG TARRAY KJ<5l^9#

C (0 A 59) , (0 A 59) ~V (0 A 23) nVL;| (1 A 31) n (0 A 11) / (/ = =_N/ - 1900) K| (|K| = 0) /VL;| (0 A 365) F~V (0 ^?O 1)

z-t?$W*hS0-

GiNz-tO"INTEGER(4) G9# 2 V\Nz-tO"is/ 1 G5$: 9 N INTEGER(4) [sG9# c INTEGER(KIND=TIME_SIZE) STIME INTEGER(4) TARRAY(9) CALL gmtime_(STIME, TARRAY)

hostnm_ hostnm_ XtO"^7sN[9H> NAME r!w7^9# NAME NGg9O 32 8 zG9#

z-t?$W*hS0-

z-tO"Gg9, 32 N8zG9#

kL?$W*hS0-

INTEGER(4)# kLM a5lkMO"[9H>,+D+C?lgO 0 G"=lJ0NlgO(i<VfKJj ^9#

IBM H%

892 XL Fortran for AIX: is2<8&jU!ls9

| | | | | | | | | | | c INTEGER(4) ISHOST, hostnm_ CHARACTER(32) NAME ISHOST = hostnm_ (NAME)

iargc iargc XtO"BT~K3^sITK~O5l?Wm0i`>NeNz-tNtr=9 0tra7^9#

kL?$W*hS0-

95, 4 N0t kLM z-tNt c INTEGER(4) I1, iargc I1 = iargc()

idate_ idate_ 5Vk<AsO"|"n"/,~C?tMA0G=_N|Ur IDATE_STRUCT Ka7^9# c TYPE IDATE_TYPE

SEQUENCE INTEGER(4) IDAY INTEGER(4) IMONTH INTEGER(4) IYEAR END TYPE TYPE (IDATE_TYPE) IDATE_STRUCT CALL idate_(IDATE_STRUCT)

ierrno_ ierrno_ XtO"GeK!P5l?79F`&(i<N(i<Vf SYSERROR ra7 ^9# kL?$W*hS0-

95, 4 N0t

IBM H%

h 17 O 5<S9&Wm7<8c<*hSf<F#jF#<&Wm7<8c< 893

| | | | |

| | | |

| | kLM GeK!P5l?79F`&(i<N(i<Vf c INTEGER(4) SYSERROR, ierrno_ SYSERROR = ierrno_()

irand irand XtO"1 JeG"32768 J<N5N0tr8.7^9# 677 Z<8N XSRAND (SEED)YNH_~_5Vk<AsO"pt/8k<AsN7<IMrs!9 kNKHQ5l^9#

kL?$W*hS0-

95, 4 N0t kLM 1 JeG 32768 J<N5Npt c INTEGER(4) I1, irand CALL SRAND(I1) I1 = irand()

irtc irtc XtO"^7sNj"k?$`&/mC/Ni|MJ_NJNCtN INTEGER(8) Mra7^9#

kL?$W*hS0-

95, 8 N0t kLM ^7sNj"k?$`&/mC/Ni|MJ_NJNCt c INTEGER(8) A, B, irtc A = irtc() DO M = 1,20000

N = N + M END DO

IBM H%

894 XL Fortran for AIX: is2<8&jU!ls9

| |

| | | |

| | | |

B = irtc() ! How many nanoseconds elapsed? PRINT *, B - A END

itime_ itime_ 5Vk<AsO"C","~V,~C?tMA0G=_N~or ITIME_STRUCT Ka7^9# c TYPE IAR

SEQUENCE INTEGER(4) IHR INTEGER(4) IMIN INTEGER(4) ISEC END TYPE TYPE (IAR) ITIME_STRUCT CALL itime_(ITIME_STRUCT)

jdate jdate XtO"yyddd A0G=_N/VL;|ra7^9#

kL?$W*hS0-

95, 8 N8z kLM yyddd A0N=_N/VL;| c CHARACTER(8) D, jdate D = jdate()

lenchr_ lenchr_ XtO"8z9Hjs0 STR N95r LENGTH KJ<7^9#

z-t?$W*hS0-

z-tO"8z?$WG9#

kL?$W*hS0-

INTEGER(4)

IBM H%

h 17 O 5<S9&Wm7<8c<*hSf<F#jF#<&Wm7<8c< 895

| | | |

| | | | | | | kLM 8z9Hjs0N95 c INTEGER(4) LENGTH, lenchr_ CHARACTER*(*) STR LENGTH = lenchr_(STR)

lnblnk_ lnblnk_ XtO"8z9Hjs0 STR bNGeNsVis/8zNX8 INDEX ra 7^9#9Hjs0KsVis/8z,~CF$J$lgO"INDEX O 0 K_j5l ^9# z-t?$W*hS0-

z-tO"8z?$WG9#

kL?$W*hS0-

INTEGER(4) kLM 9Hjs0NbNGeNsVis/8zNX8"^?OsVis/8z,J$lgO 0 c INTEGER(4) INDEX, lnblnk_ CHARACTER(n) STR INDEX = lnblnk_(STR)

ltime_ ltime_ 5Vk<AsO"79F`~o STIME (C1L) r" GMT r^`[s TARRAY KZj,1^9#3Nlg"Zj,1il?~VOm<+kN~VSQK$ 55l^9#G<?OJ<NgG TARRAY KJ<5l^9#

C (0 A 59) , (0 A 59) ~V (0 A 23) nVL;| (1 A 31) n (0 A 11) / (/ = =_N/ - 1900)

IBM H%

896 XL Fortran for AIX: is2<8&jU!ls9

| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

K| (|K| = 0) /VL;| (0 A 365) F~V (0 ^?O 1)

z-t?$W*hS0-

z-t 1 N?$WO INTEGER(4) G9#z-t 2 N?$WO INTEGER(4) [s"i s/O 1"5$:O 9 G9# c INTEGER(KIND=TIME_SIZE) STIME INTEGER(4) TARRAY(9) CALL ltime_(STIME, TARRAY)

mclock mclock XtO"=TWm;9*hS=NRWm;9N~VqWpsra7^9#

kL?$W*hS0-

95, 4 N0t kLM a5lkMO"=TWm;9Nf<6<~V"9YFNRWm;9Nf<6<~VH7 9F`~VNgWG9# W,1LO 1/100 CG9# c INTEGER(4) I1, mclock I1 = mclock()

qsort_ qsort_ 5Vk<AsO" 1 !5N[s ARRAY KP7FBs/#C/&=<HrBT 7^9#3N ARRAY N95 LEN O[sbN(lasHtG"j"F(lasHNg -5O ISIZE G9#^?"3N5Vk<AsO"f<6<jAN=<HgxXt COMPAR rBT7F"[sN(lasHr=<H7^9# COMPAR XtN,Wv` KD$FOVAIX Technical Reference: Base Operating System and Extensions Volume 2WN Xqsort 5Vk<AsYN`Gb@5lF$^9# c INTEGER(4) FUNCTION COMPAR_UP(C1, C2) INTEGER(4) C1, C2 IF (C1.LT.C2) COMPAR_UP = -1 IF (C1.EQ.C2) COMPAR_UP = 0

IBM H%

h 17 O 5<S9&Wm7<8c<*hSf<F#jF#<&Wm7<8c< 897

| | | | | | | | | | | | | | | | |

IF (C1.GT.C2) COMPAR_UP = 1 RETURN END SUBROUTINE FOO() INTEGER(4) COMPAR_UP EXTERNAL COMPAR_UP INTEGER(4) ARRAY(8), LEN, ISIZE DATA ARRAY/0, 3, 1, 2, 9, 5, 7, 4/ LEN = 6 ISIZE = 4 CALL qsort_(ARRAY(3:8), LEN, ISIZE, COMPAR_UP) ! sorting ARRAY(3:8) PRINT *, ARRAY ! result value is [0, 3, 1, 2, 4, 5, 7, 9] RETURN END

qsort_down qsort_down 5Vk<AsO" 1 !5N[s ARRAY KP7FBs/#C/&=<H rBT7^9#3N ARRAY N95 LEN O[sbN(lasHtG"j"F(las HNg-5O ISIZE G9#kLO"[s ARRAY bK_gGJ<5l^9# qsort_ HO[Jj" qsort_down 5Vk<AsO COMPAR Xtr,WH7^;s# c SUBROUTINE FOO()

INTEGER(4) ARRAY(8), LEN, ISIZE DATA ARRAY/0, 3, 1, 2, 9, 5, 7, 4/ LEN = 8 ISIZE = 4 CALL qsort_down(ARRAY, LEN, ISIZE) PRINT *, ARRAY ! Result value is [9, 7, 5, 4, 3, 2, 1, 0] RETURN END

qsort_up qsort_up 5Vk<AsO""37? 1 !5N[s ARRAY KP7FBs/#C/& =<HrBT7^9#3N ARRAY N95 LEN O[sbN(lasHtG"j"F( lasHNg-5O ISIZE G9#kLO"[s ARRAY bK:gGJ<5l^9# qsort_ HO[Jj" qsort_up 5Vk<AsO COMPAR Xtr,WH7^;s# c SUBROUTINE FOO()

INTEGER(4) ARRAY(8), LEN, ISIZE DATA ARRAY/0, 3, 1, 2, 9, 5, 7, 4/ LEN = 8 ISIZE = 4

IBM H%

898 XL Fortran for AIX: is2<8&jU!ls9

CALL qsort_up(ARRAY, LEN, ISIZE) PRINT *, ARRAY ! Result value is [0, 1, 2, 3, 4, 5, 7, 9] RETURN END

rtc rtc XtO"^7sNj"k?$`&/mC/Ni|MJ_NCtN REAL(8) Mra7 ^9# kL?$W*hS0-

95, 8 NBt kLM ^7sNj"k?$`&/mC/Ni|MJ_NCt c REAL(8) A, B, rtc A = rtc() DO M = 1,20000

N = N + M END DO B = rtc() ! How many seconds elapsed? PRINT *, B - A END

setrteopts setrteopts 5Vk<AsOWm0i`NBTfK" 1 D^?O#tNBT~*W7g sN_jrQ97^9#BT~*W7gsKX9k\YO"Vf<6<:&,$IWN XBT~*W7gsN_jYr2H7F/@5$#

z-t?$W*hS0-

z-tO"8z?$WG9# c CHARACTER(n) C1 CALL setrteopts (C1) ! For example, ! CALL setrteopts & ! (,langlvl=90std:cnverr=no,)

IBM H%

h 17 O 5<S9&Wm7<8c<*hSf<F#jF#<&Wm7<8c< 899

| | | |

| | | | | | | | | | | | | sleep_ sleep_ 5Vk<AsO"=TWm;9NBTr SEC CVfG7^9#

z-t?$W*hS0-

INTEGER(4) c INTEGER(4) SEC CALL sleep_(SEC)

time_ time_ XtO=_N~o (GMT) CURRTIME rC1LGa7^9#

kL?$W*hS0-

95, 4 N0t kLM C1LGN=_~o (GMT) c INTEGER(KIND=TIME_SIZE) CURRTIME, time_ CURRTIME = time_()

timef timef XtO"GiK timef ,FSP5l?H-+iNPa~Vr_jCGa7^9#

kL?$W*hS0-

95, 8 NBt kLM GiK timef ,FSP5l?H-+iNPa~V (_jC)# timef NGiNFSP7 O 0.0d0 ra7^9#

IBM H%

900 XL Fortran for AIX: is2<8&jU!ls9

| | | | | | | | |

| | | |

| | | | | c REAL(8) ELAPSED, timef ELAPSED = timef() DO M = 1,20000

A = A ** 2 ENDDO ELAPSED = TIMEF()

timef_delta timef_delta XtO"189lCIbG"z-tr 0.0 K_j7FGeN$s9?s9 timef_delta rFSP7?~+iNPa~Vr_jCGa7^9#5NJPa~Vr@ kKO"~VrW,7?$9lCINNhrhj7J1lPJj^;s#3NNhO timef_delta(T0) XNFSP7G+O5lk,W,"j^9#33G TO Oi|=5l ^9 (TO=0.0) # timef_delta XN!NFSP7O"Pa~Vr@?$lgKO"=N GiNFSP7NajMr~Oz-tH7FHQ7J1lPJj^;s#

kL?$W*hS0-

95, 8 NBt c REAL(8) timef_delta, T0, T1, T2

T0 = 0.0

DO I = 1, N ! Loop 1

H = I + 1000 END DO T1 = timef_delta(T0)

DO I = 1, N ! T1 gives the

M = I + 2000 ! starting time END DO ! of loop 2 T2 = timef_delta(T1)

DO I = 1, N ! T2 gives the

M = I + 3000 ! elapsed time END DO ! of loop 2

umask_ umask_ XtO"U!$k&b<In.^9/r CMASK K_j7^9#

z-t?$W*hS0-

INTEGER(4)

kL?$W*hS0-

INTEGER(4)

IBM H%

h 17 O 5<S9&Wm7<8c<*hSf<F#jF#<&Wm7<8c< 901

| | | | | | | kLM a5lkMO"U!$k&b<In.^9/N0sNMG9# c INTEGER(4) CMASK, LASTMASK, umask_ LASTMASK = umask_ (CMASK)

usleep_ usleep_ XtO"=TWm;9NBTr MSEC ^$/mCNVVGfG7^9#

z-t?$W*hS0-

INTEGER(4)

kL?$W*hS0-

INTEGER(4) kLM a5lkMO"Xt,5o*;7?lgO 0 G"=lJ0NlgO(i<VfKJj^ 9# c INTEGER(4) IS_SLEEP, MSEC, usleep_ IS_SLEEP = usleep_ (MSEC)

xl_ _trbk xl_ _trbk 5Vk<AsO"FSP7@+iO^kHl<9PC/rs!7^9# xl_ _trbk Of<6<N3<I+iFSP93H,G-^9#?@770Jk&OsI i<+iOFSP;^;s#3N5Vk<AsKO"Qia<?<O,W"j^;s# c INTEGER res, n IF (n .EQ. 1) THEN

res=1 CALL XL_ _TRBK() ELSE

res=n * FACTORIAL(n-1) ENDIF

IBM H% N*j

IBM H%

902 XL Fortran for AIX: is2<8&jU!ls9

| | | | | | | | | | | | | | | | | | | h 4 t O<I&'"H XL Fortran

!NOKO"O<I&'"*hS XL Fortran 3sQ$i<KC-Nps,^^lF$ ^9# v O<I&'"&G#l/F#VHH_~_Wm7<8c<

J<NtGO"XL Fortran @lN=N>NC'KD$Fb@7F$^9# v XL Fortran @l v XL Fortran GN^kA9lCI&Wm0i_s0 v XL Fortran @lf<F#jF#<

� Copyright IBM Corp. 1990, 2003 903

904 XL Fortran for AIX: is2<8&jU!ls9 h 18 O O<I&'"&G#l/F#VHH_~_Wm7< 8c< IBM H%

3NaGO"O<I&'"G-N3sQ$i<&G#l/F#VHH_~_Xtr"k U!YCHgKb@7^9# G#l/F#V*hSH_~_XtNfKO"-qarch 3 sQ$i<&*W7gsNfG"<-F/Ac<rXj7J1lPJiJ$bN,"j ^9#5V*W7gs=8O"3NOG8q=5lF$kG#l/F#VHH_~_X tNCjNWoKhCF[Jj^9# CjN"<-F/Ac<QNWm0i`N3sQ $kKD$FO"Vf<6<:&,$IWr2H7F/@5$#

O<I&'"G-NG#l/F#V 3NaGO"O<I&'"G-N3sQ$i<&G#l/F#Vr"kU!YCHgK b@7^9#CK-\NJ$lg"G#l/F#VOINO<I&'"Gb!=7^ 9#3NaGO"J<NG#l/F#Vrb@7^9#

XCACHE_ZEROY 906 Z<8NXLIGHT_SYNCY 906 Z<8NXISYNCY 906 Z<8NXPREFETCHY

CACHE_ZERO

CACHE_ZERO G#l/F#VO"^7s&$s9Hi/7gs dcbz (data cache block set to zero) r/07^9#3N?aO"Xj5l?QtKP~9kG<?&-c C7e&VmC/r<mK_j7^9#3NG#l/F#VO"5EKHQ7F/@5 $# =8

cv_var <mK_j5lk-cC7e&VmC/KX"7?Qt#QtO"=LD=J

9Hl<8&"Il9r}DG<?&*V8'/HGJ1lPJj^;s#Q tO"Wm7<8c<>"5Vk<As>"b8e<k>"Xt>"jt"i Yk"<m&5$:N9Hjs0"^?OY/Hk:(zr}D[sK9k3 HOG-^;s#

� CACHE_ZERO( cv_var_list ) �

� Copyright IBM Corp. 1990, 2003 905

| | | | | |

| | | | | c J<NcGO"0 K7?$-cC7e&VmC/K[s ARRA ,9GKm<I5lF$ kH[j7^9#!K"-cC7e&VmC/bNG<?,<mK_j5l^9#

real(4) :: arrA(2**5) ! .... !IBM* CACHE_ZERO(arrA(1)) ! set data in cache block to zero

ISYNC

ISYNC G#l/F#VrHQ9kH"9YFNhT9k?a,0;7?eK"WjU' CA5l??arK~9k3H,G-^9#e3N?aO"9Hl<8+iU'CA^ ?OFU'CArTCF">0N?aN3sF-9HGBT7^9#G#l/F#V O"ISYNC rBT9kWm;C5<KN_FA7^9# =8

LIGHT_SYNC

LIGHT_SYNC G#l/F#VO"LIGHT_SYNC G#l/F#VrBT7?Wm;C 5<G77$?arBTG-kh&KJk0K"LIGHT_SYNC N0N9YFN?a, NBK0;9kh&K7^9#3lKhj" LIGHT_SYNC ,FWm;C5<+iNN 'rT?J/Jk?a"QU)<^s9KOGcBNFA7+?(:K#tNWm;C 5<VG1|=G-^9# =8

PREFETCH

WjU'CArHQ7F"G<?,2H5lk0K"G<?ra$s&abj<+icC7eKm<I9kh&3sQ$i<KX(9k3H,G-^9# POWER3 JeN O<I&'"KhCF+0*KTolkWjU'CAb"j^9,"3sQ$i<Yg =UH&'"&WjU'CAO"=<9&3<INfG!P5lkpsrHQ9k? a"3NG#l/F#VrHQ9lP-cC7e&_9Ntrg}K:i93H,G- ^9# XL Fortran GO"3sQ$i<Yg=UH&'"&WjU'CAQK"!N 5 DNG #l/F#V,s!5lF$^9# v PREFETCH_BY_LOAD G#l/F#VO"m<I?aKhCFG<?r-cC7e

KWjU'CA7^9# PREFETCH_BY_LOAD OIN^7sGbHQG-^9 ," POWER3 JeN^7seGBT7F$klgO"PREFETCH_BY_LOAD rH Q9kHO<I&'"YgWjU'CArT&3H,G-^9#

� ISYNC �

� LIGHT_SYNC �

CACHE_ZERO

906 XL Fortran for AIX: is2<8&jU!ls9

| |

| | | |

| | | | | v PREFETCH_BY_STREAM WjU'CAN;!GO" POWER4 WjU'CA&(

s8srHQ7F"Y\7?-cC7e&i$sKP9kg!"/;9r'17"! K"abj<,XNhj<$lYk+i=|5lki$srWa7^9#3N;! O"a$s&abj<XN+jV72H,TolkK>CF"=,Ji$s,-cC 7eKm<I5lk^G"WjU'CAN<5r}d7J,i"Q9^?O9Hj< `rN)7^9#G<?r:,abj<&"Il9+iU'CA9kKO" PREFETCH_BY_STREAM_BACKWARD G#l/F#VrHQ7^9#G<?r} ,abj<&"Il9+iU'CA9kKO" PREFETCH_BY_STREAM_FORWARD G#l/F#VrHQ7^9#G<?ra$ s&abj<+i-cC7eKm<I9k?aK"3N9Hj<_s05l?WjU 'CArHQ9kH"m<ITA~Vro:^?O|nG-^9# v PREFETCH_FOR_LOAD G#l/F#VO"-cC7e&WjU'CA?aKhC

F"I_hjN?aKG<?r-cC7eKWjU'CA7^9# v PREFETCH_FOR_STORE G#l/F#VO"-cC7e&WjU'CA?aKh

CF"q-~_N?aKG<?r-cC7eKWjU'CA7^9# =8 PREFETCH G#l/F#VKO"J<NA0,"j^9#

m: IN PowerPC "<-F/Ac<Gb-zG9#

m: IN PowerPC "<-F/Ac<Gb-zG9#

m: IN PowerPC "<-F/Ac<Gb-zG9#

prefetch_variable

WjU'CA5lkQtG9#QtO"=LD=J9Hl<8&"Il9r} DG<?&*V8'/HGJ1lPJj^;s#3NQtO"H_~_G<? ?*hSI8G<??r^`"$UNG<??,D=G9#3NQtO"Wm

� PREFETCH_BY_LOAD( prefetch_variable_list ) �

� PREFETCH_FOR_LOAD( prefetch_variable_list ) �

� PREFETCH_FOR_STORE( prefetch_variable_list ) �

� PREFETCH_BY_STREAM_BACKWARD

( prefetch_variable ) �

� PREFETCH_BY_STREAM_FORWARD

( prefetch_variable ) �

PREFETCH G#l/F#V

h 18 O O<I&'"&G#l/F#VHH_~_Wm7<8c< 907

| | | |

|

|

| | | | |

7<8c<>"5Vk<As>"b8e<k>"Xt>"jt"iYk"< m&5$:N9Hjs0"^?OY/Hk:(zr}D[sK9k3HOG- ^;s# ,' PREFETCH_BY_STREAM_BACKWARD"PREFETCH_BY_STREAM_FORWARD" PREFETCH_FOR_LOAD *hS PREFETCH_FOR_STORE G#l/F#VrHQ9 kKO" PowerPC O<I&'"QK3sQ$k9k,W,"j^9#

QtrWjU'CA9k~O"Qt"Il9,~CF$kabj<&VmC/,-cC 7eKm<I5l^9#abj<&VmC/O"-cC7e&i$sN5$:H18G 9#-cC7eKm<I9kQtOabj<&VmC/NI3K"CFb+^oJ$N G"[sN9YFN(lasHrWjU'CAG-J$3Hb"j^9#

3liNG#l/F#VO"BTD==$Nr~lk3HNG-k=<9&3<INI 3K"CFb+^$^;s#

3liNG#l/F#VrHQ9kH"Wm0i`NBT~*<P<XCI,}(k3 H,"j^9#7?,CF"G#l/F#VrHQ9kNO,WJH-@1K7F/@ 5$# WjU'CA&G#l/F#VNzLrGg=9k?aK"1lNWjU'CANe" ^?Ol"NWjU'CANGeK" LIGHT_SYNC G#l/F#VrXj9k3Hr *+a7^9# c c 1: 3NcO"PREFETCH_BY_LOAD"PREFETCH_FOR_LOAD"*hS PREFETCH_FOR_STORE G#l/F#VN-zJHQ!r(7F$^9#

3NcO"-cC7e&i$sN5$:O 64 P$HG"j"Wm0i`N+O~KO k@Q_G<?`\O-cC7eK8_7F$J$H$&0sKJCF$^9#G#l /F#VrHQ9k3HKD$FN}@*raO"!NH*jG9# v [s ARRA N9YFN(lasH,djvFilkNG"

PREFETCH_FOR_STORE G#l/F#VrHQ7F"[sNGiN 16 N(la sHH[sN!N 16 N(lasH,2H5lk0K"3lir-cC7eK~lk 3H,G-^9# v [s ARRC N9YFN(lasH,I_hilkNG" PREFETCH_FOR_LOAD

G#l/F#VrHQ7F"[sNGiN 16 N(lasHH[sN!N 16 N(l asH,2H5lk0K"3lir-cC7eK~lk3H,G-^9# ((las HOGiKi|=5lF$kH$&0sKJCF$^9#) v k<WN=l>lN+jV7GO"Qt A"B"C"TEMP"I"K *hS[s(la

sH ARRB(I*32) ,HQ5lF$kNG" PREFETCH_BY_LOAD G#l/F#V

PREFETCH G#l/F#V

908 XL Fortran for AIX: is2<8&jU!ls9

| | | rHQ7F"QtH[sr-cC7eK~lk3H,G-^9# (-cC7e&i$ sN5$:NX8G"(lasH ARRB(I*32) +iOaF ARRB N 16 N(lasH ,U'CA5l^9#)

PROGRAM GOODPREFETCH

REAL*4 A, B, C, TEMP REAL*4 ARRA(2**5), ARRB(2**10), ARRC(2**5) INTEGER(4) I, K

! Bring ARRA into cache for writing. !IBM* PREFETCH_FOR_STORE (ARRA(1), ARRA(2**4+1))

! Bring ARRC into cache for reading. !IBM* PREFETCH_FOR_LOAD (ARRC(1), ARRC(2**4+1))

! Bring all variables into the cache. !IBM* PREFETCH_BY_LOAD (A, B, C, TEMP, I , K)

! A subroutine is called to allow clock cycles to pass so that the ! data is loaded into the cache before the data is referenced.

CALL FOO() K = 32 DO I = 1, 2 ** 5

! Bring ARRB(I*K) into the cache !IBM* PREFETCH_BY_LOAD (ARRB(I*K))

A = -I B = I + 1 C = I + 2 TEMP = SQRT(B*B - 4*A*C) ARRA(I) = ARRC(I) + (-B + TEMP) / (2*A) ARRB(I*K) = (-B - TEMP) / (2*A) END DO END PROGRAM GOODPREFETCH

c 2: 3NcO"-cC7e&i$sN5$:NgW, 256 P$HG"j"i|uVG O"k@Q_G<?`\O-cC7e^?Ol89?<K8_7F$J$3Hr[j7 F$^9#^?"[s ARRA *hS ARRC N9YFN(lasH,"-cC7eKI _~^l^9#

PROGRAM PREFETCH_STREAM

REAL*4 A, B, C, TEMP REAL*4 ARRA(2**5), ARRC(2**5), ARRB(2**10) INTEGER*4 I, K

! All elements of ARRA and ARRC are read into the cache. !IBM* PREFETCH_BY_STREAM_FORWARD(ARRA(1)) ! You can substitute PREFETCH_BY_STREAM_BACKWARD (ARRC(2**5)) to read all ! elements of ARRA and ARRC into the cache.

K = 32 DO I = 1, 2**5

A = -i

PREFETCH G#l/F#V

h 18 O O<I&'"&G#l/F#VHH_~_Wm7<8c< 909

|

B = i + 1 C = i + 2 TEMP = SQRT(B*B -4*A*C) ARRA(I) = ARRC(I) + (-B + TEMP) / (2*A) ARRB(I*K) = (-B -TEMP) / (2*A) END DO END PROGRAM PREFETCH_STREAM

X"ps ?|+&sHNg-Jk<WXNWjU'CA;!N,QKD$FO" STREAM_UNROLL G#l/F#Vr2H7F/@5$#

O<I&'"G-NH_~_Wm7<8c< 3NaGO"O<I&'"G-NH_~_Xtr"kU!YCHgKb@7^9#

FCFI(I)

0t+ib0.t@XNQ9

b0.t@QtN0tMr"b0.t@MKQ97^9#

3NH_~_XtO"64 SCH&b<IrHQ9k 64 SCH PowerPC "<-F/A c<G-zG9#

z-t?$W*hS0-

I ?$WO REAL(8) GJ1lPJj^;s#

kL?$W*hS0- I H18G9# kLM I N\:Yb0.t@M# c ... REAL*8 :: R8, RES INTEGER*8 :: I8 EQUIVALENCE(R8, I8)

I8 = 89 RES = FCFI(R8) ! RES = 89.0 ... FCTID(X)

b0.t@+i0tXNQ9

PREFETCH G#l/F#V

910 XL Fortran for AIX: is2<8&jU!ls9

|

| | | | | | | |

=TN]ab<IrHQ7F"b0.t@*ZisIr" 64 SCHNdfU-Gj. t@0tKQ97^9#

3NH_~_XtO"64 SCH&b<IrHQ9kIN PowerPC "<-F/Ac<G b-zG9#

z-t?$W*hS0-

X ?$WO REAL(8) GJ1lPJj^;s#

kL?$W*hS0- X H18G9# kLM kLO"b0.t@l89?<bNGj.t@0tKJj^9#

FCTIDZ(X)

b0.t@r0tKQ97F<mK]ak

b0.t@*ZisIr"64 SCHNdfU-Gj.t@0tKQ97"<mK]a^ 9# 3NH_~_XtO"64 SCH^?O 32 SCH&b<IrHQ9k 64 SCH PowerPC "<-F/Ac<G-zG9#

z-t?$W*hS0-

X ?$WO REAL(8) GJ1lPJj^;s#

kL?$W*hS0- X H18G9# kLM kLO"b0.t@QtbN<mK]ail?Gj.t@0tKJj^9#

FCTIW(X)

b0.t@+i0tXNQ9

=TN]ab<IrHQ7F"b0.t@*ZisIr" 32 SCHNdfU-Gj. t@0tKQ97^9#

3NH_~_XtO"IN PowerPC ^?O POWER2 "<-F/Ac<Gb-zG 9#

IBM H%

h 18 O O<I&'"&G#l/F#VHH_~_Wm7<8c< 911

| z-t?$W*hS0-

X ?$WO REAL(8) GJ1lPJj^;s#

kL?$W*hS0- X H18G9# kLM kLO"b0.t@QtbNGj.t@0tKJj^9#

FCTIWZ(X)

b0.t@r0tKQ97F<mK]ak

b0.t@*ZisIr"32 SCHNdfU-Gj.t@0tKQ97"<mK]a^ 9# 3NH_~_XtO"IN PowerPC ^?O POWER2 "<-F/Ac<Gb-zG 9# z-t?$W*hS0-

X ?$WO REAL(8) GJ1lPJj^;s#

kL?$W*hS0- X H18G9# kLM kLO"b0.t@QtbN<mK]ail?Gj.t@0tKJj^9#

FMADD(A, X, Y)

b0.t@Nh;C;

b0.t@Nh;C;NkLra7^9#

z-t?$W*hS0-

A ?$WO REAL(8) GJ1lPJj^;s#PowerPC WiCHU)< `G PowerPC 3sQ$kQN -qarch ;CHrHQ7F3sQ$k 9klg" A O REAL(8) GOJ/?$W REAL(4) KJklg," j^9#

X ?$W*hS kind ?U-Qia<?<O A H18GJ1lPJj^ ;s# Y ?$W*hS kind ?U-Qia<?<O A H18GJ1lPJj^ ;s#

IBM H%

912 XL Fortran for AIX: is2<8&jU!ls9 kL?$W*hS0- A"X"*hS Y H18# kLM kLO A*X + Y Ky7$Mr}A^9# c J<NcO"A"B"C *hS RES1 ,1:YBtG"k?a" PowerPC 3sQ$kQ N -qarch *W7gsrHCF3sQ$k7?lgKN_-zG9#

REAL(4) :: A, B, C, RES1 REAL(8) :: D, E, F, RES2

RES1 = FMADD(A, B, C) RES2 = FMADD(D, E, F) END FMSUB(A, X, Y)

b0.t@Nh;:;

b0.t@Nh;:;NkLra7^9#

z-t?$W*hS0-

A ?$WO REAL(8) GJ1lPJj^;s#PowerPC WiCHU)< `G PowerPC 3sQ$kQN -qarch ;CHrHQ7F3sQ$k 9klg" A O REAL(8) GOJ/?$W REAL(4) KJklg," j^9#

X ?$W*hS kind ?U-Qia<?<O A H18GJ1lPJj^ ;s# Y ?$W*hS kind ?U-Qia<?<O A H18GJ1lPJj^ ;s# kL?$W*hS0- A"X"*hS Y H18# kLM kLO A*X - Y Ky7$Mr}A^9#

FNABS(X)

b0.t@NiNM -|X| ra7^9#

z-t?$W*hS0-

X ?$WO REAL GJ1lPJj^;s#

IBM H%

h 18 O O<I&'"&G#l/F#VHH_~_Wm7<8c< 913 kL?$W*hS0- X H18G9# kLM kLO"X Nb0.t@NiNM -|X| KJj^9# c !NcGO"b0.t@QtNdPMNbF,iKJj^9#

REAL(4) :: A, RES1 REAL(8) :: D, RES2

RES1 = FNABS(A) RES2 = FNABS(D)

FNMADD(A, X, Y)

b0.t@NiNh;C;

b0.t@NiNh;C;NkLra7^9#

z-t?$W*hS0-

A ?$WO REAL(8) GJ1lPJj^;s#PowerPC WiCHU)< `G PowerPC 3sQ$kQN -qarch ;CHrHQ7F3sQ$k 9klg" A O REAL(8) GOJ/?$W REAL(4) KJklg," j^9#

X ?$W*hS kind ?U-Qia<?<O A H18GJ1lPJj^ ;s# Y ?$W*hS kind ?U-Qia<?<O A H18GJ1lPJj^ ;s# kL?$W*hS0- X H18G9# kLM kLO -(A*X + Y) Ky7$Mr}A^9#

FNMSUB(A, X, Y)

b0.t@NiNh;:;

b0.t@NiNh;:;NkLra7^9#

z-t?$W*hS0-

A ?$WO REAL(8) GJ1lPJj^;s#PowerPC WiCHU)<

IBM H%

914 XL Fortran for AIX: is2<8&jU!ls9

`G PowerPC 3sQ$kQN -qarch ;CHrHQ7F3sQ$k 9klg" A O REAL(8) GOJ/?$W REAL(4) KJklg," j^9#

X ?$W*hS kind ?U-Qia<?<O A H18GJ1lPJj^ ;s# Y ?$W*hS kind ?U-Qia<?<O A H18GJ1lPJj^ ;s# kL?$W*hS0- A"X"*hS Y H18# kLM kLO -(A*X - Y) Ky7$Mr}A^9# c J<NcGO"FNMSUB NkLO?$W REAL(4) G9# 3NMO REAL(8) KQ9 5lF+i"RES KdjvFil^9#

REAL(4) :: A, B, C REAL(8) :: RES

RES = FNMSUB(A, B, C) END FRES(X)

b0.t@NUti;

b0.t@NUti;Nh}kLra7^9#

H%0iU#C/9?a3<IrHQ9kIN PowerPC Gb-zG9#

z-t?$W*hS0-

X ?$WO REAL(4) GJ1lPJj^;s#

kL?$W*hS0- X H18G9# kLM kLO 1/X N1:Y+QbjG9#

FRSQRTE(X)

?},NUtNh}kLra7^9#

H%0iU#C/9?a3<IrHQ9kIN PowerPC Gb-zG9#

IBM H%

h 18 O O<I&'"&G#l/F#VHH_~_Wm7<8c< 915 z-t?$W*hS0-

X ?$WO REAL(8) GJ1lPJj^;s#

kL?$W*hS0- X H18G9# kLM kLO X N?},NUtN\:Y+QbjG9#

FSEL(X,Y,Z)

b0.t@N*r

b0.t@N*rh}NkLra7^9#3NkLO"X NMr<mHfS9k3HK hj=L5l^9#

H%0iU#C/9?a3<IrHQ9kIN PowerPC Gb-zG9#

z-t?$W*hS0-

X ?$WO REAL(4) ^?O REAL(8) GJ1lPJj^;s#

kL?$W*hS0- X"Y *hS Z H18G9# kLM v X NM,<mJeNlgKO"Y NM,a5l^9# v X NM,<mhj.5$+70Jk NaN MG"klgKO" Z NM,a5l^ 9# <mMOdfJ7H+J5l^9#D^j"+0 H -0 O>}Hb<mHy7$MG"k H+J5l^9#

MTFSF(MASK, R)

b0.t@u7U#<kI*hS)fl89?< (FPSCR) U#<kIK\07^9#

R NbFO" MASK KXj5l?U#<kI&^9/N)fNbH" FPSCR KV+ l^9#

z-t?$W*hS0-

MASK ?$W INTEGER(4) NjFikMGJ1lPJj^;s#<L 8 SCH,H

Q5l^9#

R ?$WO REAL(8) GJ1lPJj^;s#

IBM H%

916 XL Fortran for AIX: is2<8&jU!ls9

MTFSFI(BF, I)

(~K FPSCR U#<kIK\07^9#

I NMO"BF KXj5lF$k FPSCR U#<kIKV+l^9#

z-t?$W*hS0-

BF ?$W, INTEGER(4) N 0 +i 7 NjFikMGJ1lPJj^;s#

I ?$W, INTEGER(4) N 0 +i 15 NjFikMGJ1lPJj^;s#

MULHY(RA, RB)

bLNh;

*ZisI RA H RB N 64 SCH^?O 128 SCHNQN"bLN 32 SCH^? O 64 SCHra7^9#

32 SCH0tKD$FO"IN PowerPC Gb-zG9#

64 SCH0tKD$FO"64 SCH&b<IN 64 SCH&"<-F/Ac<r}D PowerPC G-zG9#

z-t?$W*hS0-

RA ?$WO0tGJ1lPJj^;s#

RB ?$WO0tGJ1lPJj^;s#

kL?$W*hS0- RA"RB H18G9# kLM *ZisI RA H RB N 32 ^?O 64 SCHNQ

ROTATELI(RS, IS, SHIFT, MASK)

(~K87UH7F[D5; MASK r^~

RS NMr SHIFT KXj5l?SCHt@18K7UH7F[D5;^9#!K3NX tO"SCH&^9/ MASK N<G"IS K RS r^~7^9#

8 P$H0tO 64 SCH&"<-F/Ac<GN_-zG9#

z-t?$W*hS0-

RS ?$WO0tGJ1lPJj^;s#

IS ?$WO0tGJ1lPJj^;s#

SHIFT ?$WO INTEGER(4) GJ1lPJj^;s#

IBM H%

h 18 O O<I&'"&G#l/F#VHH_~_Wm7<8c< 917

MASK 0t?$WNjFikMG"k,W,"j^9#

kL?$W*hS0- RS H18G9# kLM SHIFT KXj7?SCHt@1 RS r87UH7F[D5;"=NkLrSCH&^9 / MASK N<G IS K^~7^9#

ROTATELM(RS, SHIFT, MASK)

87UH7F[D5;^9/H AND i;

RS NMr SHIFT KXj5l?SCHt@18K7UH7F[D5;^9#7UH7F [D5l?G<?O"MASK HN AND i;,Tol"kLH7Fa5l^9#

z-t?$W*hS0-

RS ?$WO0tGJ1lPJj^;s#8 P$Hhj.5$0tGJ1lPJj

^;s#

SHIFT ?$WO INTEGER(4) GJ1lPJj^;s#

MASK 0t?$WNjFikMG"k,W,"j^9#

kL?$W*hS0- RS H18G9# kLM 7UH7F[D5l?G<?,"MASK H AND i;5l^9#

SETFSB0(BT)

0 r FPSCR SCHK\0

FPSCR NSCH BT , 0 K_j5l^9#3N5Vk<AsOMra7^;s#

IN PowerPC Gb-zG9#

z-t?$W*hS0-

BT ?$WO INTEGER(4) GJ1lPJj^;s#

SETFSB1(BT)

1 r FPSCR SCHK\0

FPSCR NSCH BT , 1 K_j5l^9#3N5Vk<AsOMra7^;s#

IN PowerPC Gb-zG9#

IBM H%

918 XL Fortran for AIX: is2<8&jU!ls9 z-t?$W*hS0-

BT ?$WO INTEGER(4) GJ1lPJj^;s#

SFTI(M, Y)

b0.t@r0tK]I

Y N<L 32 SCHNbF,"Q95l:K M No<IK]I5l^9#

IN PowerPC Gb-zG9#

z-t?$W*hS0-

M ?$WO INTEGER(4) GJ1lPJj^;s#

Y ?$WO REAL(8) GJ1lPJj^;s# c ... integer*4 :: m real*8 :: x

x = z"00000000abcd0001" call sfti(m, x) ! m = z"abcd0001" .. TRAP(A, B, TO)

*ZisI A ,*ZisI B HfS5l^9#3NfSNkLO" TO H AND i ;5lF 5 DNuVKJj^9#kL, 0 J0NlgO"79F`&HiCW&Os Ii<,/05l^9#

8 P$H0tO 64 SCH&"<-F/Ac<GN_-zG9#

z-t?$W*hS0-

A ?$WO0tGJ1lPJj^;s#

B ?$WO0tGJ1lPJj^;s#

TO ?$W INTEGER(4) N 1 +i 31 ^GNjFikMGJ1lPJj^;s#

IBM H% N*j

IBM H%

h 18 O O<I&'"&G#l/F#VHH_~_Wm7<8c< 919

IBM H%

920 XL Fortran for AIX: is2<8&jU!ls9 h 5 t U?

� Copyright IBM Corp. 1990, 2003 921

922 XL Fortran for AIX: is2<8&jU!ls9

U? A. [Jk8`NVN_9-

3NpsO"FORTRAN 77 Nf<6<G"Fortran 95"Fortran 90 *hS XL Fortran KD$FO\7/J$f<6<N?aNbNG9#

J<K-\7?@J0GO"Fortran 90 8`*hS Fortran 95 8`,"hTN Fortran q]8` (Fortran International Standard)"ISO 1539-1:1980 (,0>N FORTRAN 77) N"eL_9-N"kH%@lG9#8`,~N FORTRAN 77 Wm0i`O"Fortran 90 8`ND-<Gb8`,~HJj^9#?@7"H_~_Wm7<8c<KD$FN <-N`\ 4 Oc0G9#8`,~N FORTRAN 77 Wm0i`O"o|5l?!= rWm0i`GHQ7J$Bj" Fortran 95 8`ND-<Gb8`,~HJj^9#? @7"H_~_Wm7<8c<KD$FN<-N`\ 4 Oc0G9# Fortran 90 8` *hS Fortran 95 8`GO"ltN!=N0n,)B5lF$^9 (3liN!=O" FORTRAN 77 GOWm;C5<M8NbNG9)#7?,CF"3liNWm;C5< M8N!=N&A"$:l+rHQ7F$k8`,~N FORTRAN 77 Wm0i`O" Fortran 90 8`*hS Fortran 95 8`ND-<GHQ9kH"8`,~Wm0i`G" kKb++oi:"Q9bF,QoCF7^&D=-,"j^9#J<N FORTRAN 77 N!=r Fortran 90 *hS Fortran 95 ND-<GHQ9kH"Q9kL,[Jj^ 9# 1. FORTRAN 77 GO"DATA 9F<HasHN DOUBLE PRECISION G<?&*

V8'/HNi|=KBjt,HQ5lklg"Wm;C5<O"B]NG<?KJ <G-kjtN:Yhjb$:Yrs!9k3H,G-^7?#Fortran 90 *hS Fortran 95 GO"Wm;C5<K3N*W7gsO"j^;s# XL Fortran NJ0Njj<9O"Fortran 90 *hS Fortran 95 N0nH0g-," j^9# 2. &LVmC/K05J$>0U-Qt,"DATA 9F<HasHGi|=5l"

SAVE N0-,Xj5lJ+C?lg"FORTRAN 77 GO"SAVE 0-rWm; C5<M8K7^7?#Fortran 90 8`*hS Fortran 95 8`GO"3N>0U- QtK"SAVE 0-r}?;kh&KXj7^9# XL Fortran NJ0Njj<9O"Fortran 90 *hS Fortran 95 N0nH0g-," j^9# 3. FORTRAN 77 GO"~Oj9HGWa9k8ztO"~ONU)<^CH~Kl3

<IKJ<5lk8ztJ<GJ1lPJj^;sG7?#Fortran 90 8`*hS Fortran 95 8`GO"~Ol3<IN8zt,T-9klg",ZJ OPEN 9F< HasHK PAD='NO' XjR,Xj5lF$J1lP"~Ol3<IK@}*KV is/rda~`3HrXj7^9# XL Fortran GO"-qxlf77 3sQ$i<&*W7gsN noblankpad 5V*W7g s,Xj5lF$klgO"~Ol3<IKVis/,da~^l^;s#

� Copyright IBM Corp. 1990, 2003 923

4. Fortran 90 8`*hS Fortran 95 8`KO"FORTRAN 77 hjb?/NH_~_X

t,"j"H_~_5Vk<As,$/D+IC5lF$^9#7?,CF"8`, ~N FORTRAN 77 Wm0i`r Fortran 90 *hS Fortran 95 ND-<GHQ9k H"Q9kL,[JkD=-,"j^9#3lO"FORTRAN 77 G"78`NH_ ~_Wm7<8c<N$:l+H18>0NWm7<8c<rFSP7?lgK/3 j^9#?@7"3NWm7<8c<r EXTERNAL 9F<HasHKXj7?l gOc0G9# XL Fortran GO"Xj5l?>0NWm7<8c<,"-qextern 3sQ$i<&* W7gsKhCF"EXTERNAL 9F<HasHKXj5l?Wm7<8c<G"k +Nh&K7ol^9# 5. Fortran 95 GO"T8-RRKhCFO"jM0PO9F<HasHbNj9H`\

GH& 0 MNU)<^CHkL,[Jklg,"j^9# 7+b"Fortran 95 8` O FORTRAN 77 Hc$"Mr]ak3HGPOU#<kINA0KINh&JF Ar?(k+rXj7^9# 7?,CF"MHT8-RRNCjNH_go;Kh CFO"FORTRAN 77 Wm;C5<O Fortran 95 Wm;C5<rHQ9klgH O[JkPOA0r8.9kD=-,"j^9# 6. Fortran 95 GO"Fortran 90 GOT(J+C?"5NBt<mHiNBt<mrWm

;C5<KhCF+,1k3H,D=G9# Fortran 95 O"2 V\Nz-t,iN Bt<mNlg"SIGN H_~_XtN0nrQ97^9#

Fortran 90 N_9- J<K-\7?@J0GO"Fortran 95 8`,"hTN Fortran q]8` (Fortran International Standard)"ISO/IEC 1539-1:1991 (,0>N Fortran 90 N"eL_9-N" kH%@lG9)# Fortran 95 8`Go|5l?!=rHQ7F$J$"8``rN Fortran 90 Wm0i`G"lP"Fortran 95 Wm0i`N8`Kb`r7F$^9# Fortran 95 8`Go|5l? Fortran 90 N!=O"J<NH*jG9# v ASSIGN 9F<HasH*hSdjvF GO TO 9F<HasH v PAUSE 9F<HasH v Bt?$WN DO )fQt*hS0 v H T8-RR v IF VmC/N0&+iN END IF 9F<HasHXN,t

Fortran 95 GO"Fortran 90 GOT(J+C?"5NBt<mHiNBt<mrWm; C5<KhCF+,1k3H,D=G9# Fortran 95 O"2 V\Nz-t,iNBt< mNlg"SIGN H_~_XtN0nrQ97^9#

Fortran 95 8`KO"Fortran 90 8`hj?/NH_~_Xt,"j^9#7?,C F"8`,~N Fortran 90 Wm0i`r Fortran 95 8`ND-<GHQ9kH"Q9 kL,[JkD=-,"j^9#3lO"Fortran 95 G"78`NH_~_Wm7<8 c<N$:l+H18>0NWm7<8c<rFSP7?lgK/3j^9#?@7"

924 XL Fortran for AIX: is2<8&jU!ls9

3NWm7<8c<r EXTERNAL 9F<HasHKXj7?lg"*hS$s?<U '<9\NrHQ7FXj7?lgOc0G9#

HQ5lJ/JC?!= Fortran @l,J=9kKDlF"E$!=N$/D+O"=_NWm0i_s0N,W K~8F405l"77$!=KhCF5iKz(h/h}5lkh&KJkNO-o aF+3J3HG9#1~K"u1Q,lF-? Fortran 3<IK+JjNjq,J5 l?3HrM(kH"33G FORTRAN 77 N!=Nltro|9k3HOf<6<N ,WrM87F$J$3HKbJj^9#3Nh&J}3G"XL Fortran O Fortran 90 8`*hS FORTRAN 77 8`N04JeL_9HJCF$^9# Fortran 95 GO" Fortran 90 @l8`H FORTRAN 77 @l8`N!=Nlt,o|5lF$^9#?@ 7"o|5l?!=Keok-zJ!=,"kNG"!==NbNO Fortran 95 +io |5lF$^;s#

Fortran 95 O"2 DNl0N!=N+F4j<rjA7F$^9#D^j"Vo|5l ?!=W*hSVE/JC?!=WG9#Vo|5l?!=WHO"Fortran 90 ^?O FORTRAN 77 GO[HsIHQ5lF$J$HM(ilk?a"Fortan 95 GO5]< H5lJ/JC?!=G9#

VE/JC?!=WHO"=_Gbh/HQ5lF$kbNN"=lKeok5iK% l?7,N!=d}0rNQG-k FORTRAN 77 N!=G9#VE/JC?!=W O"jAeGO Fortran 95 8`G5]<H5lF$^9,"!|N Fortran 8`GO Vo|5l?!=WHJkbNb"j^9#Wm;C5<OVo|5l?!=Wr"@ lNH%!=H7F5]<H731kD=-b"j^9,"{8N3<Ir"hjh$ }0rNQ9kh&K$57F$+lk3Hr*+a7^9#

Fortran 90 O"J<N FORTRAN 77 !=rVE/JC?!=WH7F$^9# v ;Q IF

d)9k}0: @} IF 9F<HasH"IF =$N"^?O CASE =$NrHQ7 F/@5$# v Bt?$WN DO )fQt*hS0

d)9k}0: 0t?$WNQt*hS0rHQ7F/@5$# v PAUSE 9F<HasH

d)9k}0: READ 9F<HasHrHQ7F/@5$# v *rajXjR

d)9k}0: CASE =$NGaj3<Ir>A9k+"^?OWm7<8c<+i NajGW; GO TO 9F<HasHr>A7F/@5$# ! FORTRAN 77

CALL SUB(A,B,C,*10,*20,*30)

U? A. [Jk8`NVN_9- 925

! Fortran 90

CALL SUB(A,B,C,RET_CODE) SELECT CASE (RET_CODE)

CASE (1) . . CASE (2) . . CASE (3) . . END SELECT v ASSIGN 9F<HasH*hSdjvF GO TO 9F<HasH

d)9k}0: btWm7<8c<rHQ7F/@5$# v IF VmC/N0&+iN END IF 9F<HasHXN,t

d)9k}0: END IF 9F<HasHN!N9F<HasHXN,t# v END DO ^?O CONTINUE J0GN"&Qk<W*;*hS9F<HasHGN *; d)9k}0: END DO ^?O CONTINUE 9F<HasHrHCFFk<Wr* ;7F/@5$# v H T8-RR

d)9k}0: 8zjtT8-RRrHQ7F/@5$#

Fortran 95 O"J<N FORTRAN 77 !=rVE/JC?!=WH7F$^9# v ;Q IF

d)9k}0: @} IF 9F<HasH"IF =$N"^?O CASE =$NrHQ7 F/@5$# v *rajXjR

d)9k}0: CASE =$NGaj3<Ir>A9k+"^?OWm7<8c<+i NajGW; GO TO 9F<HasHr>A7F/@5$# ! FORTRAN 77

CALL SUB(A,B,C,*10,*20,*30)

! Fortran 90

CALL SUB(A,B,C,RET_CODE) SELECT CASE (RET_CODE)

CASE (1) . . CASE (2)

926 XL Fortran for AIX: is2<8&jU!ls9

. . CASE (3) . . END SELECT v END DO ^?O CONTINUE J0GN"&Qk<W*;*hS9F<HasHGN *; d)9k}0: END DO ^?O CONTINUE 9F<HasHrHCFFk<Wr* ;7F/@5$# v 9F<HasHXt v BTD=Wm0i`bN DATA 9F<HasH v [j98zXt v Gj=<9A0 v k@N CHARACTER* A0

o|5l?!= Fortran 95 GO"J<N Fortran 90 !=*hS FORTRAN 77 !=rVo|5l?! =WH7F$^9# v ASSIGN 9F<HasH*hSdjvF GO TO 9F<HasH v PAUSE 9F<HasH v Bt?$WN DO )fQt*hS0 v H T8-RR v IF VmC/N0&+iN END IF 9F<HasHXN,t

U? A. [Jk8`NVN_9- 927

928 XL Fortran for AIX: is2<8&jU!ls9

U? B. ASCII 8z;CHH EBCDIC 8z;CH

XL Fortran GO"HggxH7F ASCII 8z;CHrHQ7^9#

!N=GO"8` ASCII 8zrVfgKj9H7"P~9k 10 JMH 16 JMr" o;Fj9H7^9# EBCDIC 8zNMrHQ9kWm0i`GnHr9klgN? aK"EBCDIC 8zKP~9kpsb\;F"j^9#3N=GO")f8zr" VCtrl-WN=-rHCF-\7F"j^9#?H(P"e??V (HT) NlgO" VCtrl-IWH-\5lF$^9#3lO"Ctrl -<H I -<r1~K!9H~OG- ^9# = 17. ASCII 8z;CHH EBCDIC 8z;CHNP~8z

10 JM 16 JM )f8z

ASCII 7s\k U#

EBCDIC 7s\k U# 0 00 Ctrl-@ NUL Lk NUL Lk 1 01 Ctrl-A SOH +P7N+O SOH +P7N+O 2 02 Ctrl-B STX F-9HN+O STX F-9HN+O 3 03 Ctrl-C ETX F-9HN*; ETX F-9HN*; 4 04 Ctrl-D EOT AwN*; SEL *r 5 05 Ctrl-E ENQ d$go; HT e??V 6 06 Ctrl-F ACK '1 RNL ,\N~T 7 07 Ctrl-G BEL Yk DEL o| 8 08 Ctrl-H BS PC/9Z<9 GE ^A(91<W 9 09 Ctrl-I HT e??V SPS 9<Q<9/jWH 10 0A Ctrl-J LF ~T RPT +jV7 11 0B Ctrl-K VT b>?V VT b>?V 12 0C Ctrl-L FF Qfwj FF Qfwj 13 0D Ctrl-M CR ~T CR ~T 14 0E Ctrl-N SO 7UH"&H SO 7UH"&H 15 0F Ctrl-O SI 7UH$s SI 7UH$s 16 10 Ctrl-P DLE G<?&js/& (91<W

DLE G<?&js/& (91<W 17 11 Ctrl-Q DC1 GP$9)f 1 DC1 GP$9)f 1 18 12 Ctrl-R DC2 GP$9)f 2 DC2 GP$9)f 2 19 13 Ctrl-S DC3 GP$9)f 3 DC3 GP$9)f 3

� Copyright IBM Corp. 1990, 2003 929

= 17. ASCII 8z;CHH EBCDIC 8z;CHNP~8z (3-)

10 JM 16 JM )f8z

ASCII 7s\k U#

EBCDIC 7s\k U# 20 14 Ctrl-T DC4 GP$9)f 4 RES/ENP |5 / HQD==( 21 15 Ctrl-U NAK ]j~z NL ~T 22 16 Ctrl-V SYN 1|.f BS PC/9Z<9 23 17 Ctrl-W ETB AwVmC/N*; POC Wm0i`& *Zl<?<L.

24 18 Ctrl-X CAN hjC7 CAN hjC7 25 19 Ctrl-Y EM aG#"*< EM aG#"*< 26 1A Ctrl-Z SUB V98z UBS fKCH&PC/9 Z<9 27 1B Ctrl-[ ESC (91<W CU1 \RHQ 1 28 1C Ctrl-\ FS U!$k& ;Ql<?<

IFS U!$k& ;Ql<?<Nr9 29 1D Ctrl-] GS 0k<W& ;Ql<?<

IGS 0k<W& ;Ql<?<Nr9 30 1E Ctrl-� RS l3<I& ;Ql<?<

IRS l3<I& ;Ql<?<Nr9 31 1F Ctrl-_ US fKCH,% IUS/ITB fKCH&;Ql< ?<Nr9 / fVA wVmC/*k 32 20 SP 9Z<9 DS tz*r 33 21 ! 62d SOS EWYN+O 34 22 � >~sEzQd FS U#<kI& ;Ql<?< 35 23 # Vf-f WUS o<I<~ 36 24 $ Ik-f BYP/INP P$Q9 / X_=( 37 25 % Q<;sH-f LF ~T 38 26 & "sQ<5sI ETB AwVmC/N*; 39 27 ' "]9HmU# ESC escape 40 28 ( 8gL SA 0-_j 41 29 ) &gL 42 2A * "9?j9/ SM/SW bGk&9$CAN _j

930 XL Fortran for AIX: is2<8&jU!ls9

= 17. ASCII 8z;CHH EBCDIC 8z;CHNP~8z (3-)

10 JM 16 JM )f8z

ASCII 7s\k U#

EBCDIC 7s\k U# 43 2B + C;-f CSP )fsWlU#C/ 9 44 2C , 3s^ MFA U#<kI0-N$ 5 45 2D - :;-f ENQ d$go; 46 2E . Tj*I ACK '1 47 2F / &9iC7e BEL Yk 48 30 0 49 31 1 50 32 2 SYN 1|.f 51 33 3 IR X8aj 52 34 4 PP =(LV 53 35 5 TRN 54 36 6 NBS tMPC/9Z<9 55 37 7 EOT AwN*; 56 38 8 SBS subscript 57 39 9 IT $sGsH&?V 58 3A : 3ms RFF ,\NQfwj 59 3B ; ;_3ms CU3 \RHQ 3 60 3C < hj. DC4 GP$9)f 4 61 3D = yf NAK ]j~z 62 3E > hjg 63 3F ? ?dd SUB V98z 64 40 @ @ -f SP 9Z<9 65 41 A 66 42 B 67 43 C 68 44 D 69 45 E 70 46 F 71 47 G

U? B. ASCII 8z;CHH EBCDIC 8z;CH 931

= 17. ASCII 8z;CHH EBCDIC 8z;CHNP~8z (3-)

10 JM 16 JM )f8z

ASCII 7s\k U#

EBCDIC 7s\k U# 72 48 H 73 49 I 74 4A J � ;sH 75 4B K . Tj*I 76 4C L < hj. 77 4D M ( 8gL 78 4E N + C;-f 79 4F O | @}B 80 50 P & "sQ<5sI 81 51 Q 82 52 R 83 53 S 84 54 T 85 55 U 86 56 V 87 57 W 88 58 X 89 59 Y 90 5A Z ! 62d 91 5B [ 8ggL $ Ik-f 92 5C \ 89iC7e * "9?j9/ 93 5D ] &ggL ) &gL 94 5E ^ OCH"J^-f ; ;_3ms 95 5F _ <~ � @}]j 96 60 � ^; - :;-f 97 61 a / &9iC7e 98 62 b 99 63 c 100 64 d 101 65 e 102 66 f

932 XL Fortran for AIX: is2<8&jU!ls9

= 17. ASCII 8z;CHH EBCDIC 8z;CHNP~8z (3-)

10 JM 16 JM )f8z

ASCII 7s\k U#

EBCDIC 7s\k U# 103 67 g 104 68 h 105 69 i 106 6A j � ,dD~ 107 6B k , 3s^ 108 6C l % Q<;sH-f 109 6D m _ <~ 110 6E n > hjg 111 6F o ? ?dd 112 70 p 113 71 q 114 72 r 115 73 s 116 74 t 117 75 u 118 76 v 119 77 w 120 78 x 121 79 y � ^; 122 7A z : 3ms 123 7B { 8fgL # Vf-f 124 7C | @}B @ @ -f 125 7D } &fgL ' "]9HmU# 126 7E ~ jw"HA-f = yf 127 7F DEL o| � >~sEzQd 128 80 129 81 a 130 82 b 131 83 c 132 84 d 133 85 e

U? B. ASCII 8z;CHH EBCDIC 8z;CH 933

= 17. ASCII 8z;CHH EBCDIC 8z;CHNP~8z (3-)

10 JM 16 JM )f8z

ASCII 7s\k U#

EBCDIC 7s\k U# 134 86 f 135 87 g 136 88 h 137 89 i 138 8A 139 8B 140 8C 141 8D 142 8E 143 8F 144 90 145 91 j 146 92 k 147 93 l 148 94 m 149 95 n 150 96 o 151 97 p 152 98 q 153 99 r 154 9A 155 9B 156 9C 157 9D 158 9E 159 9F 160 A0 161 A1 ~ jw"HA-f 162 A2 s 163 A3 t 164 A4 u

934 XL Fortran for AIX: is2<8&jU!ls9

= 17. ASCII 8z;CHH EBCDIC 8z;CHNP~8z (3-)

10 JM 16 JM )f8z

ASCII 7s\k U#

EBCDIC 7s\k U# 165 A5 v 166 A6 w 167 A7 x 168 A8 y 169 A9 z 170 AA 171 AB 172 AC 173 AD 174 AE 175 AF 176 B0 177 B1 178 B2 179 B3 180 B4 181 B5 182 B6 183 B7 184 B8 185 B9 186 BA 187 BB 188 BC 189 BD 190 BE 191 BF 192 C0 { 8fgL 193 C1 A 194 C2 B 195 C3 C

U? B. ASCII 8z;CHH EBCDIC 8z;CH 935

= 17. ASCII 8z;CHH EBCDIC 8z;CHNP~8z (3-)

10 JM 16 JM )f8z

ASCII 7s\k U#

EBCDIC 7s\k U# 196 C4 D 197 C5 E 198 C6 F 199 C7 G 200 C8 H 201 C9 I 202 CA 203 CB 204 CC 205 CD 206 CE 207 CF 208 D0 } &fgL 209 D1 J 210 D2 K 211 D3 L 212 D4 M 213 D5 N 214 D6 O 215 D7 P 216 D8 Q 217 D9 R 218 DA 219 DB 220 DC 221 DD 222 DE 223 DF 224 E0 \ 89iC7e 225 E1 226 E2 S

936 XL Fortran for AIX: is2<8&jU!ls9

= 17. ASCII 8z;CHH EBCDIC 8z;CHNP~8z (3-)

10 JM 16 JM )f8z

ASCII 7s\k U#

EBCDIC 7s\k U# 227 E3 T 228 E4 U 229 E5 V 230 E6 W 231 E7 X 232 E8 Y 233 E9 Z 234 EA 235 EB 236 EC 237 ED 238 EE 239 EF 240 F0 0 241 F1 1 242 F2 2 243 F3 3 244 F4 4 245 F5 5 246 F6 6 247 F7 7 248 F8 8 249 F9 9 250 FA | D~ 251 FB 252 FC 253 FD 254 FE 255 FF EO eight one (8 DN 1)

U? B. ASCII 8z;CHH EBCDIC 8z;CH 937

938 XL Fortran for AIX: is2<8&jU!ls9

C-v`

\qOFq IBM ,s!9k=J*hS5<S9KD$Fn.7?bNG9#

\qK-\N=J"5<S9"^?O!=,|\K*$FOs!5lF$J$lg," j^9#|\GxQD=J=J"5<S9"*hS!=KD$FO"|\ IBM NDH 4vwK*RM/@5$#\qG IBM =J"Wm0i`"^?O5<S9K@Z7F $Fb"=N IBM =J"Wm0i`"^?O5<S9N_,HQD=G"k3HrU #9kbNGO"j^;s#3liKe(F"IBM NN*j-"r/29k3HNJ $"!=*K1yN=J"Wm0i`"^?O5<S9rHQ9k3H,G-^9#? @7"IBM J0N=J"Wm0i`N`n^?O5<S9N>A*hS!ZO"*RM NU$GTCF$?@-^9#

IBM O"\qK-\5lF$kbFKX7FCv" (CvPjfNbNr^`) r]- 7F$klg,"j^9#\qNs!O"*RMK3liNCv"KD$FB\"rv z9k3HrU#9kbNGO"j^;s#B\"KD$FO"qLKF<-8hK* wj/@5$#

)106-0032 l~TAh;\Z 3-2-31 IBM World Trade Asia Corporation Licensing

J<N]ZO"q^?OOhN!'KhoJ$lgO",Q5l^;s#

IBM *hS=N>\^?OV\NRqRO"\qrCj*H7F=89k^^NuVG s!7"&J-N]Z"Cj\*,g-N]Z*hS!'eNlS4]U$r^`9Y FN@(b7/O[(N]ZU$rioJ$bNH7^9#q^?OOhKhCFO" !'N/T,jKhj"]ZU$N)B,X8ilklg"/T,jN)Bru1kb NH7^9#

3NpsKO";Q*KT,ZJ-Rdm"r^`lg,"j^9#\qOj|*K+ >5l",WJQ9 (?H(P";Q*KT,ZJ-Rdm"JI) O"\qN!GK H_~^l^9# IBM O=pJ7K"o~"3N8qK-\5lF$k=J^?OW m0i`KP7F"~I^?OQ9rT&3H,"j^9#

\qK*$F IBM J0N Web 5$HK@Z7F$klg,"j^9,"X9N?a -\7?@1G"j"h7F=liN Web 5$Hrd)9kbNGO"j^;s#= liN Web 5$HK"kqAO"3N IBM =JNqANltGO"j^;s#=l iN Web 5$HO"*RMNU$G4HQ/@5$#

� Copyright IBM Corp. 1990, 2003 939

IBM O"*RM,s!9k$+Jkpsb"*RMKP7FJsiA3bi&3HNJ $"+i,ZH.:k}!G"HQb7/O[[9k3H,G-kbNH7^9#

\Wm0i`Ni$;s9]}TG"(i) H+Kn.7?Wm0i`H=N>NWm0i `J\Wm0i`r^`KHNVGNpsr9"*hS (ii) r95l?psNj_xQ rD=K9k3Hr\*H7F"\Wm0i`KX9kpsr,WH9k}O"<-K "m7F/@5$#

IBM Corporation Lab Director IBM Canada Limited 8200 Warden Avenue Markham, Ontario, Canada L6G 1C7

\Wm0i`KX9ke-NpsO",ZJHQroN<GHQ9k3H,G-^9 ,"-~Nlgb"j^9#

\qGb@5lF$ki$;s9&Wm0i`^?O=N>Ni$;s9qAO"IBM jjNWm0i`@sN@sr`"IBM Wm0i`N4HQro"^?O=lH1yN r`KpE$F"IBM hjs!5l^9#

IBM N-hN}~^?OU~KX9k-RKD$FO"=pJ7KQ9^?O1s5l klg,"j"1K\8r(7F$kbNG9#

\qOWisKs0\*H7FN_-R5lF$^9#-RbFO=J,HQD=KJ k0KQ9KJklg,"j^9#

\qKO"|oNH3h}GQ$ilkG<?dspqNc,^^lF$^9#hjq N-r?(k?aK"=liNcKO"DM"kH"VisI""k$O=JJIN> 0,^^lF$klg,"j^9#3liN>NO9YFMuNbNG"j">Nd; j,`w9kkH,B_7F$kH7Fb"=lOv3K9.^;s#

xn"HQvz:

\qKO"5^6^J*Zl<F#s0&WiCHU)<`GNWm0i_s0j!r c(9k5sWk&"Wj1<7gs&Wm0i`,=<9@lGG\5lF$^9# *RMO"5sWk&Wm0i`,q+lF$k*Zl<F#s0&WiCHU)<` N"Wj1<7gs&Wm0i_s0&$s?<U'<9K`r7?"Wj1<7g s&Wm0i`N+/"HQ"Nd"[[r\*H7F"$+JkA0K*$Fb" IBM KPArY'&3HJ/3lr#=7"~Q7"[[9k3H,G-^9#3N5 sWk&Wm0i`O""ifkro<K*1k04JF9HrPF$^;s#>CF IBM O"3liN5sWk&Wm0i`KD$F.j-"xX-b7/O!=-,"k 3Hr[Na+7?j"]Z9k3HOG-^;s#3liNcO"9YFNlgKD

940 XL Fortran for AIX: is2<8&jU!ls9

$F04KF9H5l?bNGO"j^;s# IBM O3liNWm0i`N.j-" DQ-"*hS!=KD$F!'eNlS4]U$r^`$+Jk@(^?OE[N] ZU$bi$^;s#

3Npsr=UH3T<G4wKJCF$klgO"L?d+i<N^=O=(5lJ $lg,"j^9#

3N=UH&'"JiSK8qO"=Nltr+jU)kK"gX>DwN5zNbH Ks!5l?VFourth Berkeley Software DistributionWKpE-^9#3lN+/K"? C?!N&f!XKP7"IUr=7^9#: Electrical Engineering and Computer Sciences Department"P</l<&-csQ9

OpenMP O"OpenMP Architecture Review Board N&8G9#\qNltO" OpenMP Fortran Language Application Program Interface P<8gs 2.0 (2000 / 11 n) NEM +i>\5l?bNG9# Copyright 1997-2000 OpenMP Architecture Review Board.

&8 J<O"IBM Corporation N&8G9#

AIX IBM PowerPC POWER2 Architecture

>NqR>"=J>*hS5<S9>JIO=l>lFRN&8^?OP?&8G9#

C-v` 941

942 XL Fortran for AIX: is2<8&jU!ls9

Ql8 3NQl8GO"\qG&L7FHQ5lF$k QlrjA7^9#3NQl8KO"Fq,J( q (ANSI) KhkjA"*hSVIBM 3sTe< F#s0-5 W+i4h7?`\,^^lF$ ^9# N"TO

E[ DO (implied DO). X8U-NEM (DO 9F<HasHHwF$k,"DO H$&lNX jOJ$)#3NOOO"9F<HasHN;CH GOJ/"G<?&(lasHNj9HG"k#

E[$s?<U'<9 (implicit interface). W m7<8c<=NbN+iGOJ/"-zOO1 L+i2H5lkWm7<8c<O"E[$s? <U'<9r}DH$olk#?@73lO"3 NWm7<8c<,"$s?<U'<9&VmC /r}?J$0tWm7<8c<"$s?<U' <9&VmC/r}?J$>Wm7<8c<"9 F<HasHXtN$:l+G"klgN_#

E[,j (predefined convention). E[KXj 5l?G<?&*V8'/HN?$WH95NE M#@(*JEM,Xj5lF$J$lg">0 NGiN8z,p`HJk#GiN8z, I A N Nlg"95, 4 N0t?$WHJk#Gi N8z, A A H"O A Z"$"_ Nlg"95 , 4 NBt?$WHJk#

$s?<U'<9\N (interface body). FUNCTION"SUBROUTINE N$:l+N9F< HasH+i"P~9k END 9F<HasH^ GN"$s?<U'<9&VmC/bN9F<H asHNgxs#

$s?<U'<9&VmC/ (interface block). INTERFACE 9F<HasH+i"P~9k END INTERFACE 9F<HasH^GN9F< HasHNgxs#

da~^l?Vis/ (embedded blanks). V is/J0N8zKO^l?Vis/#

da~_ (pad). U#<kI^?O8z9Hjs 0N$HQNLVr">G<? (LoO"<m^ ?OVis/) Gdak3H#

Qz (alphabetic character). @lGHQ5lk 8z^?O=N>N-f (tzr|/)#LoO" Qg8z".8zN A A Z KC("Cj@lG HQD=J=N>NCl-f (?H(P _ JI) rX9#

Qtz (alphanumeric). 8z;CHKX9kb N#3N8z;CHKO"8z"tzKC("L oO=N>N8z (?H(P"gIdf"tXfJI) ,^^lk#

(lasH? (elemental). H_~_i;"Wm 7<8c<"djvFr$~9kAFl#$~5 l?bNO"[sN(lasH^?O,JP~N [sH9+i<N;CHHlW7?(lasHK P7FDLK,Q5lk#

i;R (operator). Fortran G"1 D^?O 2 DN*ZisI,X89kW;NEMWG#

(sF#F#< (entity). !NbNr=9lLQ l#Wm0i`1L"Wm7<8c<"i;R" $s?<U'<9&VmC/"&LVmC/"0 tuV"9F<HasHXt"?$W">0U- Qt"0"=.N3s]<MsH">0U-j t"9F<HasH&iYk"=$N">0j9 H&0k<WJI#

� Copyright IBM Corp. 1990, 2003 943

N+TO

0tWm7<8c< (external procedure). 0 t5VWm0i`^?O Fortran J0NjJGj A5lkWm7<8c<#

H%:Yjt (extended-precision constant). "3*J 16 P$HN9Hl<8K-15lkB tMKP9kWm;C5<awM#

>z-t (dummy argument). gLGO^l? j9HK>0,-R5l?(sF#F#<# FUNCTION"SUBROUTINE"ENTRY"9F<H asHXtN$:l+N9F<HasHNWm7 <8c<>NemK8_9k#

X8i;R (relational operator). X8ro^ ?OX80r=9NKHQ5lkl^?O-f# �GT. hjg �GE. hjg+y7$ �LE. hj.+y7$ �EQ. y7$ �NE. y7/J$

X80 (relational expression). ;Q0^?O 8z0N!KX8i;R,3-"=N!KLN; Q0^?O8z0,3/0#

Xt (function). 1lNQtMra9Wm7<8 c<#LoO"1lNP}r}D#Xt5VWm 0i` (function subprogram)"H_~_Xt (intrinsic function)"9F<HasHXt (statement function) 2H#

-<o<I (keyword). (1) 9F<HasH&- <o<IO"9F<HasH (^?OG#l/F #V) N=8NltNlG"9F<HasHr1 L9k?aKHQ9k# (2) z-t-<o<I O">z-tN?aN>0rXj9k#

{8uV (existing unit). 79F`C-N-z JuVVf#

&LVmC/ (common block). FSP7&W m0i`H 1 DJeN5VWm0i`KhCF 2H5lk3HN"k9Hl<8# hZj8z (delimiters). =8Nj9HrD8k ?aKHQ9kgL^?O9iC7e ("k$O =N>}) NH#

H_~_ (intrinsic). Fortran 90 GjA5l"3 lJeNjAdEM,J/FbIN-zOO1L bGbHQG-k?$W"i;"djvF9F< HasH"Wm7<8c<r$~9kAFl#

A0 (format). (1) 8z"U#<kI"TJIN [VrjA9k3H#LoO"=("u~PO" U!$kJIN?aKHQ5lk# (2) 8z"U #<kI"TJIr[V9k3H#

Q3T (continuation line). +OTN!TJ_ K9F<HasHrQ35;kT#

kLQt (result variable). XtNMra9Q t# =$N (construct). SELECT CASE"DO" IF"WHERE N$:l+N9F<HasHGO^ j"P~9k*<9F<HasHG*ok9F< HasHNgxs#

=$N (structure). I8?N9+i<&G< ?&*V8'/H#

=$N3s]<MsH (structure component). =N?$WN3s]<MsHKP~9k"NG< ?&*V8'/HNlt#

3sQ$i<&G#l/F#V (compiler directive). f<6<&Wm0i`NBTbFG OJ/" XL Fortran NBTbFr)f9k=< 9&3<I#

N5TO

5V*V8'/H (subobject). >0U-G< ?&*V8'/HNlt#[+Nt,HOL9K 2H5l?j"jA5l?j9k3H,"k#[ s(lasH"[s;/7gs"=$N3s]< MsH"5V9Hjs0N$:l+#

944 XL Fortran for AIX: is2<8&jU!ls9

5V9Hjs0 (substring). 9+i<8z9H js0N"39klt,# ([s;/7gsG O"5V9Hjs0&;l/?<rXj9k3H ,G-k,"kLO5V9Hjs0KOJiJ $#) 5VWm0i` (subprogram). Xt5VWm0 i`^?O5Vk<As&5VWm0i`# FORTRAN 77 GO"VmC/&G<?&Wm0 i`1LO"5VWm0i`HFPlF$?NG mU# 5Vk<As (subroutine). CALL 9F<Ha sH^?OjA5l?djvF9F<HasH+ iFSP5lkWm7<8c<#

;Qi;R (arithmetic operator). ;Qi;r BT5;k-f#H_~_;Qi;RO!NH* j# + C; - :; * h; / |; ** Xti;

;Q0 (arithmetic expression). 1 DJeN; Qi;RH;Q 1 !R+iJj"kL,1lN tMH7F=5lk#;Q0O"5dfN;Qj t";QjtN>0";QQtXN2H"Xt2 H";Qi;R^?OgLrHC?3Nh&J 1 !RNH_go;#

;Qjt (arithmetic constant). 0t"Bt" #GtN$:l+N?$WNjt#

0 (expression). *ZisI"i;R"gLN gxs#Qt"jt"Xt2HN$:l+rX9 lgH"W;rX9lgH,"k#

zg(/9FsH (lexical extent). G#l/F #VNzg(/9FsHKO"G#l/F#V= $NbK>\=lk9YFN3<I,^^lk#

zgH</s (lexical token). ,dG-J$G -Nrar}D8zNgxs# v0\3U!$k (preconnected file). BTD =Wm0i`NBT~K"GiKuVK\35l kU!$k#8`(i<"8`~O"*hS8` POO9YFv0\3U!$kG"k (=l> l"uV 0"5"6 K\35lk)#

BTD=9F<HasH (executable statement). Wm0i`K"khVrHi;k9 F<HasH#?H(P"W;"roNF9H" LoNg!BTNQ9JI#

BTD=Wm0i` (executable program). + J0k?Wm7<8c<H7FBTG-kWm0 i`#a$sWm0i`H"*W7gsG"b8 e<k"5VWm0i`"Fortran J0N0tWm 7<8c<+iJk#

BTT=9F<HasH (nonexecutable statement). Wm0i`1L"G<?"T8p s"9F<HasHXtN$:l+NC-r-R 9k9F<HasHG"Wm0i`NBTh}K OX8,J$bN#

Bjt (real constant). Btr=9 10 JtN 9Hjs0#BjtKO".t@^?O 10 JX t""k$O=N>},^^lF$k#

Bz-t (actual argument). Wm7<8c<2 HGXj5lk0"Qt"Wm7<8c<"*r ajXjRN$:l+#

+0Bs= (automatic parallelization). @(* K3<G#s05l? DO k<WH"[s@l QN3sQ$i<KhCF8.5l?k<WN> }r3sQ$i<,Bs=7h&H9klgKT olkWm;9N3H#

g!"/;9 (sequential access). U!$kb Nl3<IN@}gxK>CF"U!$kNI_ hj"q-~_"|nrT&"/;9}0#

ch (pure). {!nQ,J$3Hr(9"Wm 7<8c<N0-#

Ql8 945

HQX"U1 (use association). L9N-zO O1LbGN>0NX8#USE 9F<HasH GXj5lk#

Hggx (collating sequence). =<H"k g"fSJIN?aK3sTe<?<bGgxU 1ilF$k8zNgxs# XL Fortran GHQ 5lk AIX NHggxO"ASCII G"k#

EM9F<HasH (specification statement). 9F<HasHN;CHN 1 D#=<9&Wm 0i`GHQ5lF$kG<?KD$FNpsr s!9k#3N9F<HasHO"G<?&9H l<8rdj6k?aNpsbs!9k#

psr9QFq8`3<I (American National Standard Code for Information Interchange (ASCII)). ANSI G+/5l?3<I#G<?h }79F`"G<?L.79F`"X"9kuV VGNpsr9KHQ5lk# ASCII 8z;C HO"7 SCHN)f8zH-f8zG=.5l k# tz (digit). itGOJ$0tr=98z#? H(P"0 A 9 N$:l+Ntz#

tMjt (numeric constant). 0t"Bt"# Gt"P$HtN$:l+r=9jt#

9+i< (scalar). (1) [sGOJ$1lNG< ?# (2) [sHJk?aNC-r}?J$bN#

91<kxt (scale factor). BtbGN.t@ NLVr(9Vf (~ON]K"Xt,J1l P"tNg-5r(9tz)#

9F<HasH (statement). BTh}Ngxs ^?Ok@N;CHbG"1 DN9FCWr=9 @l=$N#9F<HasHKOg-/,1F" BTD=HBTT=N 2 DN/i9,"k#

9F<HasHXt (statement function). e mK>z-tNj9H,3/>0#3lO"H_

~_0^?ON0Hy7/"Wm0i`4NKo ?CF3liN0NeojKHQ9k3H,G- k# 9F<HasH&iYk (statement label). 1 A 5 eNVf#9F<HasHN1LKHQ5 lk#9F<HasH&iYkO")f"N\ 0"DO NOONjA"FORMAT 9F<Has HXN2HN?aKHQ9k3H,G-k#

9Hl<8X"U1 (storage association). 2 DN9Hl<8gxsVNX8 (?@73lO" l}N-1uV,b&l}N-1uVH1lNl gN_)#

9lCI (thread). Wm;9N8g#=Ngx KhCF"BT9Y-Wm;9,hj5lk#9 lCIO918e<k5l?(lasHG"j" ?$`&9i$9dmC/"-e<JINj=< 9r=lKdjvFk3H,G-k#

9lCIDkQt (thread visible variable). # tN9lCI+iDkG"kQt# \YKD$ FO" 708 Z<8NXFLUSHYr2H7F/@5 $# 5, (normal). s5,"5Bg"^?O NaN GJ$b0.t@t#

)f9F<HasH (control statement). 9F <HasHN"3*JBTrQ99kNKHQ5 lk9F<HasH#)f9F<HasHO"r o9F<HasH (IF JI) NlgH"?a9F <HasH (STOP JI) Nlg,"k#

0jt (integer constant). $UGdf,U1 ilktz9Hjs0#.t@OU1J$#

\3uV (connected unit). XL Fortran GO" OPEN 9F<HasHKhk>0U-U!$kX N@(*\3"E[*\3"v0\3H$C? 3 DN}!N$:l+GU!$kK\35l?u V#

946 XL Fortran for AIX: is2<8&jU!ls9

;l/?< (selector). ]$s?<"]$sF# s0&GP$9"^?O*r+<=kN3H#

<m98z (zero-length character). 95, 0 N8z*V8'/H#oKjA5lk#

<m&5$:[s (zero-sized array). <Br} D[s#3lO"P~9keBhjg-$#3N [sO"oKjA5lk#

mN1LR (generic identifier). INTERFACE 9F<HasHK8_9kzgH</s#$s? <U'<9&VmC/bNWm7<8c<9YF KX"9k#

uV (unit). I/O 9F<HasHGHQ9k?a KU!$kr2H9kjJ#uVO"U!$kK \35lkbNH\35lJ$bNH,"k#\ 35lF$klgKO"U!$kr2H9k#3 N\3OPN*G"k#D^j"uV,U!$k K\35lF$kH"3NU!$kOuVK\3 5lF$k3HKJk#

:(z (subscript). gLGO^l?:(z(l asH^?O:(z(lasHN;CH#CjN [s(lasHr1L9k[s>HHbKHQ5 lk# 0- (attribute). G<?&*V8'/HNC -#?$Wk@9F<HasH"0-EM9F< HasH"GU)kH_jN$:l+GXj5l k# 8_ (present). "k>z-t,Bz-tHX" 7F*j"+D"3NBz-t,FSP7Wm7 <8c<K8_9k>z-tG"klg"^?O FSP7Wm7<8c<N>z-tGJ$lg" 3N>z-tO5VWm0i`N$s9?s9K 8_9k#

N?TO

?<2CH (target). TARGET 0-r}Dh& KXj5l?>0U-NG<?&*V8'/H# ]$s?<QK ALLOCATE 9F<HasHKh

CFn.5lkG<?&*V8'/H"^?3N h&J*V8'/HN5V*V8'/H#

PN?^kAWm;C7s0 (Symmetric Multiprocessing (SMP)). ^7sN"<-F/ Ac<KFAr?(k3HJ/"$UNWm;C 5<r>NWm;C5<NeojKHQG-kh }# ?$Wk@9F<HasH (type declaration statement). *V8'/HHXtN?$W"9 5"0-rXj9k#*V8'/HKO"i|M rdjvFk3H,G-k#

?$`&9i$9 (time slice). ?9/rBT9 kK"?CFdj6il?"h}uVGN~VV V#dj6il?~VVV,Pa9kH"h}u V~VOLN?9/Kdj6ilk?a"1 DN ?9/,ljN)B~Vr6(Fh}uVrHj 9k3HOG-J$#

Acs/ (chunk). "39kk<W?|N5V; CH# ma (comment). Wm0i`KF-9Hr^~ 9k?aN@l=$N#Wm0i`NBTbFK OX8J$#

G<?? (data type). G<?HXtNC'r- R9kC-*hSbt==#H_~_N?$WH 7FO"0t"Bt"#Gt"@}"8zNF? $W,"k#

G<?>w9F<HasH (data transfer statement). READ"WRITE"PRINT NF9F <HasH#

G<?&*V8'/H (data object). Qt"j t"jtN5V*V8'/H#

jAD= (definable). djvF9F<HasH N8&K>0^?OXjRr(93HKhCF" QtNM,Q95lkD=-,"klg"3NQ tOjAD=G"k#

Ql8 947 jt (constant). TQNMr}DG<?&*V 8'/H#Qt HPf# jtKO 4 DN/i 9,"j"tz (;Q)"?}M (@})"8zG< ? (8z)"?$WJ7NG<? (16 JM"8 J M"2 JM) ,3liKv?k#

jM0G<? (formatted data). XjNU)< ^CHK>CF"g-1uVH I/O uVVG>w 5lkG<?#j9HX(G<? (list-directed data)"TjM0G<? (unformatted data) 2H#

G#l/F#V (directive). 3sQ$i<KX (dpsr?(kmaN?$W#

,~ (conformance). BTD=Wm0i`K* $F Fortran 90 8`K-R5lF$kA0HX8 N_rHQ7F$klg"+D"3NBTD=W m0i`K*$F Fortran 90 8`K>C?rar T&lg"3NWm0i`O Fortran 90 K,~7 F$k3HKJk#BTD=Wm0i`,8`, ~HJkh&KWm0i`1L,BTD=Wm0 i`K^^lF$klg"3NWm0i`1LO Fortran 90 8`K,~7F$k#8`K,j5l F$krar~?9h&KWm;C5<,8`, ~Wm0i`rBT9klg"3NWm;C5< O8`K,~7F$k#

GPC0T (debug line). Gj=<9A0@1 K^ak3H,G-k"GPC0QKH&=< 9&3<Ir^`T#GPC0TO"1 e\N D GjA5lk#GPC0TNh}O"-qdlines 3 sQ$i<&*W7gsG)f5lk#

GU)kHNi|= (default initialization). I 8?NjANltH7FXj5l?Mr}D*V 8'/HNi|=#

H</s (token). Wm0i`@lG"CjNA 0N8z9Hjs0#jA5l?E_r}D#

0*(/9FsH (dynamic extent). G#l/ F#VN0*(/9FsHKO"G#l/F#V Nzg(/9FsH"*hSzg(/9FsHb +iFSP5l?9YFN5VWm0i`,^^ lk#

NJTO

>0 (name). Gi,Q8zG"=NeK 249 8z^GNQtz (Q8z"tz"<~) ,3/ zgH</s# FORTRAN 77 GO"7s\k> HFPlF$?NGmU#

>0U-&LVmC/ (named common). #t DNQtG=.5lkDLN>0U-&LVmC /# >0j9H&0k<W> (namelist group name). READ"WRITE"*hS PRINT 9F< HasHGHQ9k>0Nj9HrXj9k NAMELIST 9F<HasHbNGiNQia< ?<# ~PO (input/output (I/O)). ~O^?OPO" "k$O=N>}KX9kbN#

~POj9H (input/output list). ~O^?OP O9F<HasHbNj9H#I_hj^?Oq -~_rT&G<?rXj9k#POj9HK O"jt"i;R"^?OXt2Hr^`0"g LGO^l?0N$:l+,^^lk3H," k# M9H (nest). "ko`N 1 DJeN=$N r"18o`N=$NKH_~`3H#?H( P""kk<W (M9H5lkk<W) rLNk <W (M9H9kk<W) bKM9H7?j"" k5Vk<As (M9H5lk5Vk<As) r LN5Vk<As (M9H9k5Vk<As) b KM9H7?j9k#

NOTO

P$Hjt (byte constant). P$H&?$WN >0U-jt#

P$H&?$W (byte type). 1 P$HN9Hl <8r=9G<??#LOGICAL(1)" CHARACTER(1)"INTEGER(1) N$:l+rH QG-klgKHQD=#

948 XL Fortran for AIX: is2<8&jU!ls9

[s (array). gxU1il?9+i<&G<? N0k<Wr^`(sF#F#<#[sbN*V 8'/HO9YF"1lNG<??H?$W&Q ia<?<r}D#

[s(lasH (array element). [sbN1l NG<?`\#[s>H"=NeN 1 DJeN 0t0G1L5lk#3N0t0O:(z0HF Pl"[sbGNLVrXj9k#

[s;/7gs (array section). [sG"j" =$N3s]<MsHGOJ$5V*V8'/H N3H#

[sk@R (array declarator). 9F<HasH NltG"j"Wm0i`1LbGHQ5lk[ sKD$F-R9kbN#[sk@RGO"[s N>0"^^lk!5t"F!5N5$:rXj 9k# [s]$s?< (array pointer). [srX7( 9]$s?<#

[s> (array name). gxU1il?G<?` \N;CHN>0#

P$sI (bind). 1LRrWm0i`bNLN *V8'/HKX85;k3H#?H(P"1L RrM""Il9"^?OLN1LRKX85; k3H"^?O>Qia<?<HBQia<?< rX"5;k3HJI#

I8? (derived type). G<?,3s]<Ms Hr}D?$W#F3s]<MsHO"H_~_ ?$W^?OLNI8?N$:l+G"k#

z-t (argument). Bz-t^?O>z-t#

z-tX"U1 (argument association). Wm 7<8c<2HBT~NBz-tH>z-tNX 8# s{8U!$k (nonexisting file). "/;9D =J9Hl<8&aG#"K*}*KO8_7J $U!$k# s5, (denormal). soK.5JdPMHc: YN IEEE t#s5,tO"<mNXtHs<m N.ttG=5l^9#

U!$k (file). l3<INgxs#U!$k, b"-1uVK"klgO"btU!$kHFP l" I/O uVK"klgO"0tU!$kHFP lk# U#<kI (field). G<?NCjN+F4j< r]I9kNKHQ5lkl3<IbNNh#

#Gt (complex number). gxU1il? 1 PNBt+iJktM#a+bi Nq0G=5l k# a *hS b OBtG"i N?}O -1 G" k# #Gt?$W (complex type). #GtNMr= 9G<??#3NMOgxU1il? 1 PNB tG<?`\G"j"3s^GhZil"gLG O^lF(5lk#GiN`\,#GtNBtt G"2 V\N`\,uttG"k#

#Gjt (complex constant). gxU1il? 1 PNBjt^?O0jt#3s^GhZil" gLGO^lF(5lk#GiNjt,#GtN BttG"2 V\Njt,uttG"k#

TjM0l3<I (unformatted record). b" -1uVH0t-1uVVGQ95l:KAw5 lkl3<I#

b0.t@t (floating-point number). L9N tMNPG=5lkBt#GiNtMG"k.t tH""i+8ahail?b0.t@Nptr 2 V\NtMGY-h7?bNHNQ#

iN<m (negative zero). Xt*hS.tt, >}Hb<mG"k,"dfSCH, 1 G"k IEEE =-#iN<mO5N<mHy7$H7F 7ol^9#

Wm0i`1L (program unit). a$sWm0 i`^?O5VWm0i`#

Ql8 949

Wm7<8c< (procedure). Wm0i`NBT ~KFSP5lk3HN"kW;#Xt"5Vk <AsN$:l+#FWm7<8c<O"H_~ _Wm7<8c<"0tWm7<8c<"b8e <k&Wm7<8c<"btWm7<8c<"> Wm7<8c<"9F<HasHXtN$:l+ G"k#5VWm0i`K ENTRY 9F<Has H,^^lF$klg"5VWm0i`GO"1 DJeNWm7<8c<rjA9k3H,"k#

VmC/&G<?&5VWm0i` (block data subprogram). BLOCK DATA 9F<HasH ,h,K"k5VWm0i`#>0U-&LVm C/K*$F"QtNi|=KHQ5lk#

Fq,J(q (American National Standards Institute (ANSI)). 3sTe<?<*hSH3u V=$(q (Computer and Business Equipment Manufacturers Association) egNH%#3N(q rL8F"50vD5l?$/D+NH%,"H +NH&8`rn.7"]i7F$k#

T8-RR (edit descriptors). Fortran G"0 t"Bt"*hS#GtG<?r)f9kJ,A N-<o<I#

Qt (variable). jAD=JMr}DG<?&* V8'/H#3NMO"BTD=Wm0i`NB T~KFjA9k3H,G-k#>0U-G< ?&*V8'/H"[s(lasH"[s;/7 gs"=$N3s]<MsH"5V9Hjs0N $:l+# FORTRAN 77 GO"QtO,:9+ i<G">0,U1ilF$?3HKmU#

]$s?< (pointer). POINTER N0-r}D Qt#]$s?<O"?<2CHKX"9kbN GJ1lP"2H7?j"jA7?j7FOJi J$#]$s?<,[sG"klg"X"9k] $s?<GJ1lP"Aur}?J$#

82 (interference). DO k<WbN 2 DN? |bF,_$KM87F$kH-NuVrX9# \YKD$FO" 511 Z<8NXASSERTYr2 H7F/@5$#

[9H (host). btWm7<8c<r^`a$ sWm0i`^?O5VWm0i`O"btWm 7<8c<N[9HHFPlk#b8e<k&W m7<8c<r^`b8e<kO"b8e<k& Wm7<8c<N[9HHFPlk#

[9HX"U1 (host association). bt5V Wm0i`"b8e<k&5VWm0i`"Nj A,"[9HN(sF#F#<K"/;99k? aNWm;9#

[lj9jt (Hollerith constant). XL Fortran G=93HNG-k8z9Hjs0#0K nH , U/#3N n O"8z9Hjs0bGN8zN Vf# N^TO

^9?<&9lCI (master thread). 9lCI N0k<WNgJWm;9#

5Bg (infinity). *<P<Um<^?O<md j;Gn.5l? IEEE t (5^?Oi)#5Bg O"9YFNSCH, 1 NXttH<mN.t tG=5l^9#

5>&LVmC/ (blank common). >0NJ $&LVmC/#

@(*$s?<U'<9 (explicit interface). -zOO1LbG2H5lkWm7<8c<N? aNbNG"btWm7<8c<"b8e<k& Wm7<8c<"H_~_Wm7<8c<"$s ?<U'<9&VmC/r}D0tWm7<8c <"-zOO1LbNF"*Wm7<8c<2 H"$s?<U'<9&VmC/r}D>Wm7 <8c<N$:l+#

@(*i|= (explicit initialization). G<?& 9F<HasHi|Mj9H"VmC/&G< ?&Wm0i`1L"?$Wk@9F<Has H"^?O[s3s9Hi/?<Gk@5l?M r}D*V8'/HNi|=#

950 XL Fortran for AIX: is2<8&jU!ls9 a$sWm0i` (main program). Wm0i` NBT~KGiK)f,O5lkWm0i`1 L#5VWm0i` (subprogram) HPf#

8zi;R (character operator). 8zG<? KP7FBT5lki;r=9-f (?H(P" "k (//) JI)#

8z5V9Hjs0 (character substring). 8 z9Hjs0N"39klt,#

8z0 (character expression). 8z*V8' /H"8zKhCF>A5lkXt2HN$:l +#^?""ki;R (gLO$U) G,%5l k3liNgxsNlgb"k#

8z9Hjs0 (character string). "37?8 zNs#

8z;CH (character set). Wm0i_s0@ lQ^?O3sTe<?<&79F`QN9YF N-z8z#

8z?$W (character type). QtzG=.5 lkG<??#G<?? (data type) 2H#

8zjt (character constant). 1 DJeNQ z+iJk9Hjs0#"]9HmU#^?Os EzQdGO^lk#

b8e<k (module). [+NWm0i`1L+ i"/;95lkjAr^`Wm0i`1L"^ ?O3NjAK"/;99kWm0i`1L#

ajXjR (return specifier). 9F<HasH (?H(P CALL JI) KXj5lkz-t# RETURN 9F<HasHbN5Vk<AsKh CFXj5lk"/7gsK~8F"IN9F< HasH&iYkK)fra9+r(9#

NdTO

-zOO (scope). BTD=Wm0i`Nlt ,#3Nt,GO"zgH</s 1 DKD- 1 DNra,"k#

-zOO0- (scope attribute). BTD=Wm 0i`Nlt,#3NOObGO"zgH</s KO"CjNXjWmQF#<^?O(sF#F #<N 1 DNra,?(ilk#

-zOO1L (scoping unit). (1) NjA# (2) $s?<U'<9\N (?@7"$s?<U'< 9\NK^^lkNjAH$s?<U'<9\N O|/)# (3) Wm0i`1L^?O5VWm0 i` (?@7"3liK^^lkNjA"$s? <U'<9\N"5VWm0i`O|/)#

NiTO

is/ (rank). Fortran G"[sN!5Nt#

is@`&"/;9 (random access). U!$ kNI_hj"q-~_"|nr"$UNgxG T&3H,G-k"/;9}0#

j9HX( (list-directed). v0jAN I/O A 0#G<?&j9HbN?$W"?$W&Qia <?<"(sF#F#<NMK~8F[Jk#

jFik (literal). =<9&Wm0i`bN-f ^?OtL#G<?XN2HGOJ/"G<?= NbNrX9#

jFikjt (literal constant). Fortran G"H _~_?$WN9+i<Mr>\=9zgH</ s# k<W (loop). +jV7BT5lk9F<Ha sH&VmC/#

l3<I (record). U!$kbG^HaF7o lkMNgxs#

@}i;R (logical operator). !Nh&J@} 0Ni;r=9-f# �NOT. (@}]j) �AND. (@}Q) �OR. (@}B) �EQV. (@}yA) �NEQV. (@}syA) �XOR. (S>*@}B)

Ql8 951

@}jt (logical constant). ? (true) ^?O 6 (false) (D^j"T ^?O F) NMr}Dj t# NoTO

djvF9F<HasH (assignment statement). djvF9F<HasHO"H_~ _NlgH"jA5lklgH,"k#H_~_ djvFGO"&}*ZisINMr"9Hl< 8&m1<7gsG"k8}*ZisIK-19 k# NtzO

1 !R (primary). 0NGb1cJA0#*V8 '/H"[s=.R"=$N=.R"Xt2H" gLGO^l?0N$:l+#

16 J (hexadecimal). 79F`KX"9kpt , 16 Ntz# 16 JtO"0 A 9 H A (10) A F (15) NOOK"k#

16 Jjt (hexadecimal constant). LoO" Cl8zGO^kjt#16 JtN_r^`#

2 Jjt (binary constant). 1 DJeN 2 J tz (0 H 1) +iNjt#

8 J (octal). 79F`KX"9kpt, 8 Nt z#8 JtO"0 A 7 NOOK"k#

8 Jjt (octal constant). 8 Jt+iJkj t# A ANSI. Fq,J(q (American National Standards Institute)#

ASCII. psr9QFq8`3<I (American National Standard Code for Information Interchange)#

D DO Qt (DO variable). DO 9F<HasHG Xj5lkQt# DO NOObK"k 1 DJe N9F<HasHNF*+ls9Kh)A"i| =^?O},5lk#OObN9F<HasHN BTstN)fKHQ5lk#

DO k<W (DO loop). DO 9F<HasHG +jV7FSP5lk9F<HasHNOO#

DOUBLE PRECISION jt (DOUBLE PRECISION constant). GU)kHNB]N: YN 2 \N:Yr}DBt?$WNjt# F FORmula TRANslation (Fortran). be`Wm 0i_s0@lN 1 D#gK"JX";Q"t XQ"Wj1<7gsKHQ5lk#

Fortran. FORmula TRANslation# I I/O. ~PO (Input/output)# K kind ?U-Qia<?< (kind type parameter). H_~_?$WNHQD=Jo` NiYkrU1?Qia<?<NM# M mutex. mutex H$&lO"9lCIVNj_S > (MUTual EXclusion) rs!9kWj_F# V&*V8'/HN;Ll#j_S> (mutex) O"1~KBT5lk9lCIN&A"1 YK 1 D@1,G<?XN"/;9rvD5l?jCj N"Wj1<7gs&3<IrT/5;k3Hr NBK9k?aK"#tN9lCIVG40*K HQ5lk#

952 XL Fortran for AIX: is2<8&jU!ls9

S SMP. PN*J^kAWm;C7s0 (Symmetric Multiprocessing)#

Ql8 953

954 XL Fortran for AIX: is2<8&jU!ls9

X8 |\l, tz, Qz, Cl8zN gK[s5lF$^9#J*, y ;H>y;O6;H1yK7o lF$^9#

N"TO "/;9D=-

QVjC/ 444 Wi$Y<H 438 "/;9KX9kHq 392 MN;Ql<?< 270 "]9HmU# (') T8 263 E[ $s?<U'<9 172 \3 222 ?$W 69 E[ DO

[s3s9Hi/?<Nj9H 103 DATA 9F<HasH*hS 329 lL0 113 lL*J5<S9&Wm7<8c< *hS f<F#jF#<&Wm7 <8c< 879 xt ;Q 113 @} 119 $s?<U'<9

E[ 172 9F<HasH (INTERFACE) 407 VmC/ 9, 172 $si$sma 15 QzNjA 943 QtzNjA 943 (91<W&7<1s9 38 (i< s|D= 233

(i< (3-)

EgJ 231 W?* 230 Q9 235 Fortran 90 @l 237 Fortran 95 @l 237 (i<ro 230 (lasH?H_~_Wm7<8c < 539 (lasH?Wm7<8c< 212 i; H%H_~_ 122 jAQ_ 122 i;R X8 117 ;Q 114 jAQ_ 179 N%hgL 123 8z 116 @} 120 (sF#F#<" -zOON 160 (sHj<

X"U1 380 9F<HasH (ENTRY) 359 >0 359 *V8'/H"G<? 28 *W7gsNz-t 200

N+TO 0t Xt 378 5VWm0i`"XL Fortran i$ Vij<fN 879 U!$k 218 ~T"$ T8Khksr 263 +O MNk@ 327 T 15 H% H_~_i; 122

H% (3-)

:Y (Q) T8 247 C;;Qi;R 114 +W;k= 9 >Wm7<8c< 205 >z-t

"9?j9/ 206 b@ 195 jA 944 Wm7<8c< 205 Qt 201 INTENT 0-*hS 199 >z-tH7FN"9?j9/ 195, 206 X8 i;R 117 0 117 Xt M 190 H_~_ 879 5VWm0i` 189 2H 190 EM 111 9F<HasH 468 X"U1

(sHj< 380 &L 316 HQ 166 0t]$s?< 168 b@ 164 yA 362 z-t 196 ]$s?< 167 [9H 164 -<o<I

9F<HasH 14 z-t 194 T +O 15 Q3 15 roU-3sQ$k 22

� Copyright IBM Corp. 1990, 2003 955

T (3-)

=<9A0 14 ma 15 G#l/F#V 507, 695 GPC0 15, 18 directive 15 &L X"U1 316 VmC/ 12, 314 &LVmC/

G<?-zOO0-8aNfN 750 H_~_ Xt roU-Y/Hk&^<8 574 \Yb@ 545 mN 192 Cj 192 2H' H_~_Wm7<8c < 5Vk<As 541 Hq 2H' HqH_~_Xt 9F<HasH (INTRINSIC) 178 0- (INTRINSIC) 409 G<?? 29 Wm7<8c< 191

(lasH? 539 5Vk<As 541 Hq 539, 541 b@ 539, 545 Q9 541 INTRINSIC 9F<HasHb N>0 409 djvF 127 +jV7+&sH

DATA 9F<HasHNE[ DO j9HbN 329 DO 9F<HasH*hS 154 +jV7EM 373 0m<Pk&(sF#F#< 160 W; GO TO 9F<HasH 384 A0 A0X(NA0_j 239

A0 (3-)

3<I 243 Gj=<9A0 16 +3=<9A0 19 EM 8z 377 I/O j9HHNj_nQ 269 roU-3sQ$k 22 9F<HasH (FORMAT) 372 )f 269 IBM +3=<9A0 21 A0_j

A0X( 239 b@ 239 >0j9H 274 j9HX( 270 Au [sH_~_Xt (SHAPE) 666 [s;/7gsN 102 [sN 85 Q59k95

>0U-jtKhk 311, 487 Q3 T 15 8z 16, 21 kLQt 360, 379 @lVFSP7

%VAL *hS %REF Xt 197 :;;Qi;R 114 =$N 3s9Hi/?< 53 3s]<MsH 44 9+i<&3s]<MsH 48 )f 8 b@ 44 [s3s]<MsH 100 CASE 149 DO 152 DO WHILE 157 FORALL 139 IF 147 WHERE 131 =$N(sF#F#< 160, 164 =$N> 164 Gj=<9A0 16 [Jk8`NVN_9- 923

3ms (:) T8 262 3s9Hi/?<

=$NN 53 [sN 102 #Gt*V8'/HN 33, 35 3sQ$i<&*W7gs

-I 518 -qalias 197 -qautodbl 545 -qcclines 23 -qci 517 -qctyplss

*hS CASE 9F<HasH 305 ?$WJ7jt 66 8zjt 39, 126 -qddim 88, 435 -qdirective 529 -qdlines 18 -qescape

"]9HmU#T8 264 *hS[lj9jt 66 sEzQdT8 264 H T8*hS 265 -qextname 879 -qfixed 16 -qintlog 125, 177 -qintsize

H_~_Wm7<8c<Na j?$W 545 0tGU)kHN5$:*h S 29, 36 -qlog4 125 -qmbcs 264, 265 -qmixed 13, 518 -qnoescape 39 -qnosave 79, 391 -qnullterm 39 -qposition 227, 421 -qqcount 259 -qrealsize 31, 545 -qrecur 209

CALL 9F<HasH*hS 303 ENTRY 9F<HasH 361

956 XL Fortran for AIX: is2<8&jU!ls9

3sQ$i<&*W7gs (3-)

-qrecur (3-)

FUNCTION 9F<HasH* hS 381 SUBROUTINE 9F<HasH *hS 474 -qsave 79, 391 -qsigtrap 669 -qundef 390 -qxflag=oldtab 16 -qxlf77

Bt*hS#GtT8 253, 254 16 JT8 261 2 JT8 246, 251, 260 8 JT8 257 OPEN 9F<HasH*hS 425 -qxlf90 243, 666 -qzerosize 40 -U 879 3sQ$i<&G#l/F#V

2H' G#l/F#V 3s]<MsHXjR 49

N5TO 5<S9*hSf<F#jF#<& 5VWm0i` lL 879 b@ 879 b0.t@)f*hSHqN?a NzL*JWm7<8c< 842 alarm_ 881 bic_ 882 bis_ 882 bit_ 883 clock_ 883 ctime_ 883 date 884 dtime_ 884 etime_ 885 exit_ 885 fdate_ 885 fiosetup_ 886 flush_ 887

5<S9*hSf<F#jF#<& 5VWm0i` (3-) fpgets *hS fpsets 841 ftell_ *hS ftell64_ 887 getarg 888 getcwd_ 888 getfd 889 getgid_ 889 getlog_ 890 getpid_ 890 getuid_ 890 global_timef 891 gmtime_ 892 hostnm_ 892 iargc 893 idate_ 893 ierrno_ 893 irand 894 irtc 894 itime_ 895 jdate 895 lenchr_ 895 lnblnk_ 896 ltime_ 896 mclock 897 qsort_ 897 qsort_down 898 qsort_up 898 rtc 899 setrteopts 899 sleep_ 900 timef 900 timef_delta 901 time_ 900 umask_ 901 usleep_ 902 xl_ _trbk 902 F" Wm7<8c<*hS 209 ENTRY 9F<HasH 361 FUNCTION 9F<HasH*h S 380 SUBROUTINE 9F<HasH* hS 473 G,="G#l/F#V 510 nH&Q=$N

DO / END DO 3sQ$i<&G #l/F#V 703 SECTIONS / END SECTIONS 3 sQ$i<&G#l/F#V 730 SINGLE / END SINGLE 3sQ $i<&G#l/F#V 734 5V9Hjs0 OO Xj 97 [s;/7gsHNX8 100 8z 40 5VWm0i`

0t 169 Xt 378

0t 189 bt 189 5<S9*hSf<F#jF#< 879 5Vk<As 189 2H 190 bt 169 FSP7 169 5Vk<As

Xt*hS 188 H_~_ 879 9F<HasH (SUBROUTINE) 473 ;Q i;R 114 X80 117 0 113 ?$W 0t 30 #Gt 33, 35 B 32 ;Q IF 9F<HasH 386 2H"Xt 190 7<1s9I8? 44 ~VS"_j 576 0 lL 113 X8 117 ;Q 113 !5-& 84

X8 957

0 (3-)

i|= 110 EM 111 )B 111 jt 109 8z 116 @} 119 FORMAT 9F<HasHbN 377 primary 122 subscript 94 1L;Qi;R 114 zg H</s 12 zg(/9FsHNjA 945 !5-&0 84 Xt;Qi;R 114 79F`HqH_~_Xt 541 v0\3 222 BTD=Wm0i` 169 BTD-k<As

OpenMP 773 BT~*W7gs

Q9"SETRTEOPTS Wm7<8 c<Khk 899 CNVERR

Q9(i<*hS 235 READ 9F<HasH*hS 452 WRITE 9F<HasH*hS 505 ERR_RECOVERY 237

EgJ(i<*hS 231 Q9(i<*hS 235 BACKSPACE 9F<HasH 297 ENDFILE 9F<HasH*h S 358 OPEN 9F<HasH*hS 426 READ 9F<HasH*hS 452 REWIND 9F<HasH*h S 463 WRITE 9F<HasH*hS 505

BT~*W7gs (3-)

LANGLVL 237, 277 NAMELIST 281 NLWIDTH 282 UNIT_VARS 222, 421 BTgx 25 BtG<?? 31 BtT8

E (XtU-) 247 F (XtJ7) 251 G (lL) 253 Bz-t

EM 193 jA 945 H7FWm7<8c<>rXj 366 XjR 3s]<MsHN 49 [s(lasHN 94 +0*V8'/H 29 +3=<9A0 19

IBM 21 *<9F<HasH 153 gx 9F<HasHN 24 [sbN(lasHN 95 chWm7<8c< 209 i|=0 110 HqH_~_Xt 539

BIT_SIZE 562 DIGITS 580 EPSILON 585 HUGE 595 KIND 609 LEN 611 LOC 617 MAXEXPONENT 625 MINEXPONENT 631 PRECISION 646 PRESENT 647 RADIX 652 RANGE 656 TINY 685 HQX"U1 166, 488 roU-

Y/Hk&^<8H_~_Xt 574 INCLUDE 518 roU-3sQ$k 22 Hggx 11 h;;Qi;R 114 EM[s 86 |;;Qi;R 114 tz 11 tz9Hjs0 27 tMT8-RR 243 x(V-Au[s 90 9+i<0tjt> 27 91<kxt (P) T8 266 918e<js0"VmC/ds 769 9F<HasH

(sF#F#< 160, 163, 164 Xt9F<HasH 468 *< 153 gx 24 b@ 13, 285 VmC/ 147 iYk 14 iYkdjvF (ASSIGN) 9F< HasH 293 iYk&l3<I (RECORD) 9 F<HasH 458 djvF 127 9Hl<8

&LVmC/bN7<1s9 317 &Q &LVmC/NHQ 316 0t]$s?<NHQ 168 ]$s?<NHQ 167 EQUIVALENCE NHQ 362 /i9"QtN

p\ 78 b@ 78 jFik 78 2 ! 79 9iC7e (/) T8 262 9lCIDkQt 709

958 XL Fortran for AIX: is2<8&jU!ls9

9lCI&;<U

Fortran 90 ]$s?<N 432 pthreads i$Vij<&b8e< k 787 )f A0 269 =$N 8 9F<HasH

W; GO TO 384 ;Q IF 386 VmC/ IF 387 5ro GO TO 385 @} IF 388 djvF GO TO 382 CONTINUE 325 DO 335 DO WHILE 337 END 350 PAUSE 430 STOP 472 b@ 147 N>w 25 T8-RR 241, 375 )fN>w

b@ 25 DO k<WbN 155 )f^9/ 133 )B0 111 0g-N"k[s 105, 540 0t G<?? 29 T8 (I) 255 ]$s?<X"U1 168 POINTER 9F<HasH 434 :Y"B*V8'/HN 31 ZG"U!$kN/m<: 223 ;_3ms&9F<HasH&;Q l<?< 18, 20 ;l/?< 12 <m9N9Hjs0 39 <m&5$:[s 84 k@Xt 111 k@R [s 85 OOXjlYk 160 k@0 111

4N[s 83 *raj

XjR 193, 206 @ 195 =<9A0

Gj=<9A0 16 +3=<9A0 19 roU-3sQ$k 22 IBM +3=<9A0 21 =<9&U!$k&*W7gs 523, 526 =<H (qsort_ Wm7<8c<) 897 :(z 94 uV"0tU!$k2H 222 },MNh} 155 0- b@ 289 ALLOCATABLE 289 AUTOMATIC 294 DIMENSION 334 EXTERNAL 366 INTENT 405 INTRINSIC 409 OPTIONAL 427 PARAMETER 429 POINTER 431 PRIVATE 438 PROTECTED 442 PUBLIC 444 SAVE 463 STATIC 470 TARGET 475 VALUE 491 VOLATILE 493

N?TO PN*J^kAWm;C7s0

5W 695 G#l/F#V 695 eX(sHj<&]$sH 359 ?$Wk@ 481

BYTE 299 CHARACTER 306 COMPLEX 319 DOUBLE COMPLEX 339

?$Wk@ (3-)

DOUBLE PRECISION 342 INTEGER 399 LOGICAL 411 REAL 453 TYPE 476 ?$WJ7jt

HQ 66 [lj9 65 16 J 63 2 J 65 8 J 64 ?$WNha} 69 ?$W&Qia<?<*hSXjR 27 ?P 1 ;/7gs 99 ?VA0_j 16 1`i; 107 Acs/

jA 947 SCHEDULE G#l/F#V 726 maT Gj=<9A0 16 +3A0N=<9~OU)<^C H 19 b@ 15 Wm0i`1LbGNgx 25 L."Wm0i`1LVN

&LVmC/NHQ 314 z-tNHQ 193 b8e<kNHQ 183 G<? *V8'/H 28 9F<HasH (DATA) 327 ?$W H_~_ 29 v0jAN,' 69 b@ 27 I8 41 Q9,' 115 T8-RR 239, 244, 373 G<?>w

BT 223 9F<HasH

PRINT 436 READ 445

X8 959

G<?>w (3-)

9F<HasH (3-)

WRITE 500 s1| 225 G<?>w9F<HasHNBT 223 G<?-zOO0-8a

b@ 750 COPYIN 8a 752 jLV (T"TL"TR"*hS X) T 8 268 jAu7 70 jAQ_i; 122 jAQ_i;R 179 jAQ_djvF 180 jt ;Q 0t 30 #Gt 33, 35 B 32 0 109 b@ 28 ?$WJ7 63 ?$W&Qia<?<"XjRH 28 >0U-P$H 126 [lj9 65 8z 37 @} 36 16 J 63 2 J 65 8 J 64 jM0 l3<I 217 INQUIRE 9F<HasH (FORMATTED) NXjR 392 G#l/F#V

b@ 507, 695 ASSERT 511 ATOMIC 697 BARRIER 700 CACHE_ZERO 905 CNCALL 513 COLLAPSE 515 CRITICAL 701 DO SERIAL 707

G#l/F#V (3-)

DO (nH&Q) 703 EJECT 516 END CRITICAL 701 END DO 703 END MASTER 711 END ORDERED 712 END PARALLEL 715 END PARALLEL DO 718 END PARALLEL SECTIONS 722 END PARALLEL WORKSHARE 726 END SECTIONS 730 FLUSH 708 INCLUDE 517 INDEPENDENT 519 ISYNC 906 LIGHT_SYNC 906 MASTER 711 ORDERED 712 PARALLEL 715 PARALLEL DO 718 PARALLEL SECTIONS 722 PARALLEL WORKSHARE 726 PERMUTATION 525 PREFETCH_BY_LOAD 906 PREFETCH_FOR_LOAD 906 PREFETCH_FOR_STORE 906 SCHEDULE 726 SECTIONS 730 SINGLE / END SINGLE 734 SNAPSHOT 527 SOURCEFORM 529 STREAM_UNROLL 530 SUBSCRIPTORDER 532 THREADLOCAL 738 THREADPRIVATE 741 UNROLL 534 UNROLL_AND_FUSE 536 WORKSHARE 747 #line 523 @PROCESS 526 G#l/F#VT 15 G#l/F#V8a"0m<Pk, ' 750

GPC0T 15, 18 GU)kH&?$W 69 yA @} 120 0*(/9FsHNjA 948 Cl8z 11 Ik-f ($) T8 263

NJTO bt Xt 378 Wm7<8c< 169 >0 (sHj< 359 b@ 12 mN^?OCjXtN 192 ?$WNha} 69 =L"9Hl<8&/i9N 78 -zOO 160 >0U-&LVmC/ 316 >0U-jt+iQ55lk95 311, 487 >0U-jtP$H 126 >0j9H

0k<W 12 A0_j 274 sEzQd (�) T8 263

NOTO S>*@}B"@} 120 \:Y (D) T8 247 [s (/9FsH 84 (lasH 94 -& 84 Au 85 3s9Hi/?< 102 5$: 85 +0 87 EMN 86 x(V-Au 90 0g 88 ;/7gs 95 b@ 83

960 XL Fortran for AIX: is2<8&jU!ls9

[s (3-)

<m&5$:N 84 k@R 85 [jAu 89 [j5$: 92, 111 [s]$s?< 91 ]$s?< 91 ]$sF#s0h 88 @(*Au 86 is/ 85 dj6jD= 90 [sN!5 84 I8? ha}"?$WN 47 =$N3s9Hi/?< 53 =$N3s]<MsH 44 9+i<=$N3s]<MsH 48 b@ 41 [s=$N3s]<MsH 100 I8?9F<HasH 333 z-t -<o<I 194 EM 193 jA 949 ]j ;Qi;R 114 @}i;R 120 syA"@} 120 s1| I/O

G<?>w*hS 225 INQUIRE 9F<HasH*hS 393 OPEN 9F<HasH*hS 421 READ 9F<HasH*hS 448 WAIT 9F<HasH*hS 496 WRITE 9F<HasH*hS 503 U!$k"0t 218 U!$kLV

G<?>wN0eN 227 BACKSPACE 9F<HasH" BTNeN 297

U!$kLV (3-)

ENDFILE 9F<HasH"BT NeN 358 REWIND 9F<HasH"BT NeN 462 U!$kLVU19F<HasH

BACKSPACE 9F<HasH 296 ENDFILE 9F<HasH 357 REWIND 9F<HasH 461 U!$k*;l3<I 218 U!$kN*ojro 230 U#<kIT8 243 #Gt G<?? 35 T8 244 df)f (S"SS"*hS SP) T8 267 TjM0l3<I 218 b0.t@)f*hSHqN?aN zL*JWm7<8c< b@ 842 clr_fpscr_flags 845 fp_trap 846 get_fpscr 846 get_fpscr_flags 847 get_round_mode 847 set_fpscr 848 set_fpscr_flags 848 set_round_mode 849 Vis/

&LVmC/ 316 A0_j~Nra"_j 264 XjR INQUIRE 9F<HasH (BLANK) N 392 OPEN 9F<HasH (BLANK) N 421 <m (BZ) T8 264 Lk (BN) T8 264 T8 264 Wm0i`1L 169 Wm7<8c<

> 205 0t 169, 441 bt 169

Wm7<8c<"5VWm0i`K hCFFSP5lk 169 Wm7<8c<2H 190 VmC/

ds918e<js0 769 9F<HasH 147 ELSE 148 ELSE IF 148 IF 148, 387 VmC/&G<?

9F<HasH (BLOCK DATA) 298 Wm0i`1L 187 ,t")fN 157 Y/Hk:(z 99 Q9H_~_Xt 541 T8 b@ 243 #Gt 244 8z+&sH Q 259 8z9Hjs0 263 A (8z) 244 B (2 J) 245 BN (Vis/&Lk) 264 BZ (Vis/&<m) 264 D (\:Y) 247 E (XtU-Bt) 247 EN 249 ES 250 F (XtJ7Bt) 251 G (lL) 253 H 265 I (0t) 255 L (@}) 256 O (8 J) 257 P (91<kxt) 266 Q (H%:Y) 247 S"SS"*hS SP (df) f) 267 T"TL"TR"*hS X (jL V) 268 Z (16 J) 260 � (sEzQd) 263 $ (Ik-f) 263 ' ("]9HmU#) 263 / (9iC7e) 262

X8 961

T8 (3-)

: (3ms) 262 T8-RR

tM 243 )f (+jV7T=) 241, 375 G<? (+jV7D=) 239, 373 >0 12 8z9Hjs0 242, 376 Qt A0N0 377 b@ 28 QtN5V*V8'/H 28 ]$s?<

X"U1 167 0-"POINTER (Fortran 90) 431 djvF 142 ]$sF#s0h

[s 88 82 512, 519 qg*@}B"@} 120 [9H X"U1 159, 164 -zOO1L 159 ]1)f^9/ 133 [lj9jt 12, 65 [o$H&9Z<9 12

N^TO ]ab<I 115 ^/m"_OPENMP C WjWm;C 5< 23 ^9/5l? ELSEWHERE 9F< HasH 131, 348 ^9/5l?[sdjvF 133 ^kAP$H8z 39 &^<8s 16 5Bg tMPOT8GNX(}! 248 5ro GO TO 9F<HasH 385 @(* $s?<U'<9 172 ?$W 69 @(*Au[s 86 @rJ2H 176 a$sWm0i` 181, 441

8z 11

i;R 116 X80 118 A0EM 377 5V9Hjs0 40 0 116 9Hjs0T8-RR 242, 376 ;CH 11 T8 (A) 244 (Q)"+&sH 259 ^kAP$H 39 8z9Hjs0T8 263 b8e<k

2H 166, 488 9F<HasH (MODULE) 416 b@ 9, 183 ajXjR 25 aj@*hSXjR"eX 193

NdTO -zOO

G<?-zOO0-8a 750 -zOO"(sF#F#<*hS 160 -zOO1L 159 %hgL

;Qi;RN 114 9YFNi;RN 123 @}i;RN 120 FSP73^sI 15

NiTO i$Vij<&5VWm0i` 879 iYk"9F<HasH 14 is/ [s;/7gsN 102 [sN 85 j9HX(NA0_j 270 jFik&9Hl<8&/i9 78 js+<&*W7gs

-brename 879 k<W )fNh} 154 k<W (3-)

k<WKhkM8- 512, 519 DO =$N*hS 152 l3<I

9F<HasH

9F<HasH&iYk (RECORD) 458 b@ 217 jM0 217 U!$k*; 218 TjM0 218 l3<IN*oj"$ T8Khks r 263 l3<IN*ojro 230 "ki;R 116 m<+k&(sF#F#< 160, 161 mC/&k<As

OpenMP 773 @} H_~_Xt (LOGICAL) 619 0 119 ?$Wk@9F<HasH (LOGICAL) 411 G<?? 36 yA 120 S>*@}B 120 ]j 120 syA 120 qg*@}B 120 @}Q 120 IF 9F<HasH 388 (L) T8 256 @}B"@} 119, 120 @}Q"@} 120

NoTO djvF

H_~_ 127 9F<HasH

9F<HasH&iYk (ASSIGN) 293 b@ 127 jAQ_ 180 ]$s?< 142 ^9/5l?[s 133

962 XL Fortran for AIX: is2<8&jU!ls9 djvF GO TO 9F<HasH 382 dj6ju7 77

NtzO 1 !R 122 1 !R (0) 108 16 J

jt 63 (Z) T8 260 2 J i; 107 jt 65 T8 (B) 245 8 J (O) T8 257 8 Jjt 64

A A (8z) T8 244 ABORT H_~_5Vk<As 545 ABS H_~_Xt 546 i|=0 110 Cj> 547 ACCESS XjR

INQUIRE 9F<HasHN 392 OPEN 9F<HasHN 421 ACHAR H_~_Xt 547 ACOS

H_~_Xt 547 Cj> 548 ACOSD

H_~_Xt 548 Cj> 549 ACTION XjR

INQUIRE 9F<HasHN 392 OPEN 9F<HasHN 421 ADJUSTL H_~_Xt 549 ADJUSTR H_~_Xt 549 ADVANCE XjR

READ 9F<HasHN 446 WRITE 9F<HasHN 501 AIMAG

H_~_Xt 550

AIMAG (3-)

i|=0 110 Cj> 551 AINT

H_~_Xt 551 Cj> 552 AIX Pthreads i$Vij< 787 alarm_ 5<S9*hSf<F#jF #<&5VWm0i` 881 ALGAMA Cj> 613 ALL [sH_~_Xt 552 ALLOCATABLE 0- 289 ALLOCATE 9F<HasH 290 ALLOCATED [sH_~_Xt 292, 553 ALOG Cj> 618 ALOG10 Cj> 619 AMAX0 Cj> 624 AMAX1 Cj> 624 AMIN0 Cj> 631 AMIN1 Cj> 631 AMOD Cj> 636 AND Cj> 597 AND @}i;R 120 ANINT H_~_Xt 553 ANINT Cj> 554 ANSI NjA 950 ANY [sH_~_Xt 554 asa 3^sI 217 ASCII

jA 946 8z;CH 11, 929 ASIN

H_~_Xt 555 Cj> 556 ASIND

H_~_Xt 556 Cj> 557 ASSERT 3sQ$i<&G#l/F #V 511 ASSIGN 9F<HasH 293 ASSOCIATED H_~_Xt 292, 557 ASYNCH XjR

INQUIRE 9F<HasHN 392 OPEN 9F<HasHN 421

ATAN

H_~_Xt 558 Cj> 559 ATAN2

H_~_Xt 559 Cj> 561 ATAN2D

H_~_Xt 561 Cj> 562 ATAND

H_~_Xt 559 Cj> 559 ATOMIC 3sQ$i<&G#l/F #V 697 AUTOMATIC 0- 294

B B (2 J) T8 245 BACKSPACE 9F<HasH 296 BARRIER 3sQ$i<&G#l/F #V 700 bic_ 5<S9*hSf<F#jF# <&5VWm0i` 882 bis_ 5<S9*hSf<F#jF# <&5VWm0i` 882 bit_ 5<S9*hSf<F#jF# <&5VWm0i` 883 BIT_SIZE

H_~_"jt0 109 H_~_Xt 111, 562 BN (Vis/&Lk) T8 264 BTEST

H_~_Xt 563 Cj> 564 BYTE ?$Wk@9F<HasH 299 BZ (Vis/&<m) T8 264

C CABS Cj> 547 CACHE_ZERO 3sQ$i<&G# l/F#V 905 CALL 9F<HasH 302

X8 963

CASE

=$N 149, 304 9F<HasH 304 CCOS Cj> 568 CDABS Cj> 547 CDCOS Cj> 568 CDEXP Cj> 588 CDLOG Cj> 618 CDSIN Cj> 669 CDSQRT Cj> 677 CEILING H_~_Xt 564 CEXP Cj> 588 CHAR

H_~_Xt 565 Cj> 566 CHARACTER ?$Wk@9F<Ha sH 306 chtz 3^sI 576 clock_ 5<S9*hSf<F#jF #<&5VWm0i` 883 CLOG Cj> 618 CLOSE 9F<HasH 312 clr_fpscr_flags 5VWm0i` 845 CMPLX

H_~_Xt 566 i|=0 110 Cj> 567 CNCALL 3sQ$i<&G#l/F #V 513 CNVERR BT~*W7gs

E[ DO j9H*hS 452, 505 Q9(i<*hS 235 COLLAPSE 3sQ$i<&G#l/ F#V 515 COMMON 9F<HasH 314 COMPLEX ?$Wk@9F<Has H 319 CONJG

H_~_Xt 567 i|=0 110 Cj> 568 CONTAINS 9F<HasH 324 CONTINUE 9F<HasH 325 COPYIN 8a 752 COS H_~_Xt 568

COS (3-)

Cj> 568 COSD

H_~_Xt 569 Cj> 569 COSH

H_~_Xt 569 Cj> 570 COUNT [sH_~_Xt 570 CPU_TIME H_~_Xt 571 cpu_time_type BT~*W7gs 571 CQABS Cj> 547 CQCOS Cj> 568 CQEXP Cj> 588 CQLOG Cj> 618 CQSIN Cj> 669 CQSQRT Cj> 677 CRITICAL 3sQ$i<&G#l/ F#V 701 CSHIFT [sH_~_Xt 573 CSIN Cj> 669 CSQRT Cj> 677 ctime_ 5<S9*hSf<F#jF #<&5VWm0i` 883 CVMGM" CVMGN" CVMGP" CVMGT" CVMGZ H_~_Xt 574 CYCLE 9F<HasH 325

D D GPC0T 15 D (\:Y) T8 247 DABS Cj> 547 DACOS Cj> 548 DACOSD Cj> 549 DASIN Cj> 556 DASIND Cj> 557 DATAN Cj> 559 DATAN2 Cj> 561 DATAN2D Cj> 562 DATAND Cj> 559 date 5<S9*hSf<F#jF# <&5VWm0i` 884

DATE_AND_TIME H_~_5Vk< As 576 DBLE

H_~_Xt 578 i|=0 110 Cj> 579 DBLEQ Cj> 579 DCMPLX

H_~_Xt 579 i|=0 110 Cj> 580 DCONJG Cj> 568 DCOS Cj> 568 DCOSD Cj> 569 DCOSH Cj> 570 DDIM Cj> 581 DEALLOCATE 9F<HasH 331 DELIM XjR

INQUIRE 9F<HasHN 392 OPEN 9F<HasHN 421 DERF Cj> 586 DERFC Cj> 587 DEXP Cj> 588 DFLOAT Cj> 579 DIGITS H_~_Xt 580 DIM H_~_Xt 581 i|=0 110 Cj> 581 DIMAG Cj> 551 DIMENSION 0- 334 DINT Cj> 552 DIRECT XjR"INQUIRE 9F<H asHN 392 DLGAMA Cj> 613 DLOG Cj> 618 DLOG10 Cj> 619 DMAX1 Cj> 624 DMIN1 Cj> 631 DMOD Cj> 636 DNINT Cj> 554 DO 9F<HasH 152, 335 k<W 152, 336 DO SERIAL 3sQ$i<&G#l /F#V 707

964 XL Fortran for AIX: is2<8&jU!ls9

DO WHILE

=$N 157 9F<HasH 337 k<W 338 DO (nH&Q) 3sQ$i<&G# l/F#V b@ 703 SCHEDULE 8a 703 DONE XjR"WAIT 9F<Has HN 496 DOT_PRODUCT [sH_~_Xt 582 DOUBLE COMPLEX ?$Wk@9F <HasH 339 DOUBLE PRECISION ?$Wk@9 F<HasH 342 DPROD

H_~_Xt 582 i|=0 110 Cj> 583 DREAL Cj> 658 DSIGN Cj> 667 DSIN Cj> 669 DSIND Cj> 670 DSINH Cj> 671 DSQRT Cj> 677 DTAN Cj> 683 DTAND Cj> 684 DTANH Cj> 684 dtime_ 5<S9*hSf<F#jF #<&5VWm0i` 884

E E (XtU-Bt) T8 247 EBCDIC 8z;CH 929 EJECT 3sQ$i<&G#l/F# V 516 ELEMENTAL 212 ELSE

9F<HasH 148, 346 VmC/ 148 ELSE IF

9F<HasH 148, 347 VmC/ 148

ELSEWHERE 9F<HasH 131, 348 EN T8 249 END CRITICAL 3sQ$i<&G# l/F#V 701 END DO 3sQ$i<&G#l/F #V 703 END DO 9F<HasH 152, 351 END FORALL 9F<HasH 351 END IF 9F<HasH 148, 351 END INTERFACE 9F<HasH 172, 354 END MASTER 3sQ$i<&G# l/F#V 711 END ORDERED 3sQ$i<&G# l/F#V 712 END PARALLEL DO 3sQ$i <&G#l/F#V 718 END PARALLEL SECTIONS 3sQ $i<&G#l/F#V 722 END PARALLEL WORKSHARE 3 sQ$i<&G#l/F#V 726 END PARALLEL 3sQ$i<&G #l/F#V 715 END SECTIONS 3sQ$i<&G# l/F#V 730 END SELECT 9F<HasH 351 END TYPE 9F<HasH 356 END WHERE 9F<HasH 131, 351 END Xj

READ 9F<HasHN 446 WAIT 9F<HasHN 496 END 9F<HasH 350 ENDFILE 9F<HasH 357 EOR XjR"READ 9F<HasH N 446 EOSHIFT [sH_~_Xt 583 EPSILON H_~_Xt 585 EQUIVALENCE

X"U1 362 COMMON GN)sv` 317 EQUIVALENCE 9F<HasH 362 EQV @}i;R 120

ERF H_~_Xt 586 Cj> 586 ERFC

H_~_Xt 587 Cj> 587 ERR XjR

BACKSPACE 9F<HasHN 296 CLOSE 9F<HasHN 313 ENDFILE 9F<HasHN 357 INQUIRE 9F<HasHN 392 OPEN 9F<HasHN 421 READ 9F<HasHN 446 REWIND 9F<HasHN 462 WAIT 9F<HasHN 496 WRITE 9F<HasHN 501 ERR_RECOVERY BT~*W7gs

EgJ(i<*hS 231 Q9(i<*hS 235 BACKSPACE 9F<HasH 297 EDNFILE 9F<HasH*hS 358 Fortran 90 @l(i<*hS 237 Fortran 95 @l(i<*hS 237 OPEN 9F<HasH*hS 426 READ 9F<HasH*hS 452 REWIND 9F<HasH*hS 463 WRITE 9F<HasH*hS 505 ES T8 250 etime_ 5<S9*hSf<F#jF #<&5VWm0i` 885 execution_part 182 EXIST XjR"INQUIRE 9F<H asHN 392 EXIT 9F<HasH 365 exit_ 5<S9*hSf<F#jF# <&5VWm0i` 885

X8 965

EXP H_~_Xt 588 Cj> 588 EXPONENT H_~_Xt 589 EXTERNAL 0- 366

F F (XtJ7Bt) T8 251 FCFI PowerPC H_~_Xt 910 FCTID PowerPC H_~_Xt 910 FCTIDZ PowerPC H_~_Xt 911 FCTIW PowerPC H_~_Xt 911 FCTIWZ PowerPC H_~_Xt 912 fdate_ 5<S9*hSf<F#jF #<&5VWm0i` 885 fexcp.h $s/k<I&U!$k 668 FILE XjR

INQUIRE 9F<HasHN 392 OPEN 9F<HasHN 421 fiosetup_ 5<S9*hSf<F#j F#<&5VWm0i` 886 FLOAT Cj> 658 FLOOR H_~_Xt 589 FLUSH 3sQ$i<&G#l/F# V 708 flush_ 5<S9*hSf<F#jF #<&5VWm0i` 887 FMADD PowerPC H_~_Xt 912 FMSUB PowerPC H_~_Xt 913 FMT XjR

PRINT 9F<HasHN 436 READ 9F<HasHN 446 WRITE 9F<HasHN 501 FNABS PowerPC H_~_Xt 913 FNMADD PowerPC H_~_Xt 914 FNMSUB PowerPC H_~_Xt 914 FORALL

=$N 139 9F<HasH 367

FORALL (=$N) 9F<HasH 371 FORM XjR

INQUIRE 9F<HasHN 392 OPEN 9F<HasHN 421 fpgets *hS fpsets 5<S9*hS f<F#jF#<&5VWm0i` 841 fpscr Njt

lL 843 j9H 843 c0N\YUi0 844 c0NWsUi0 844 fp_trap Njt 845 IEEE ]ab<I 843 IEEE c0HQD=Ui0 844 IEEE c0u7Ui0 844 fpscr Wm7<8c<

b@ 842 clr_fpscr_flags 845 fp_trap 846 get_fpscr 846 get_fpscr_flags 847 get_round_mode 847 set_fpscr 848 set_fpscr_flags 848 set_round_mode 849 fp_trap 5VWm0i` 846 FRACTION H_~_Xt 591 FRE PowerPC H_~_Xt 915 FRSQRTE PowerPC H_~_Xt 915 FSEL PowerPC H_~_Xt 916 ftell_ *hS ftell64_ 5<S9*hS f<F#jF#<&5VWm0i` 887 FUNCTION 9F<HasH 378 f_maketime Xt 790 f_pthread 787 f_pthread_attr_destroy Xt 790 f_pthread_attr_getdetachstate Xt 791 f_pthread_attr_getguardsize Xt 791 f_pthread_attr_getinheritsched Xt 792 f_pthread_attr_getschedparam Xt 792 f_pthread_attr_getschedpolicy Xt 793 f_pthread_attr_getscope Xt 793 f_pthread_attr_getstackaddr Xt 794 f_pthread_attr_getstacksize Xt 795 f_pthread_attr_init Xt 795 f_pthread_attr_setdetachstate Xt 796 f_pthread_attr_setguardsize 796 f_pthread_attr_setinheritsched Xt 797 f_pthread_attr_setschedparam Xt 798 f_pthread_attr_setschedpolicy Xt 798 f_pthread_attr_setscope Xt 799 f_pthread_attr_setstackaddr Xt 800 f_pthread_attr_setstacksize Xt 800 f_pthread_attr_t Xt 801 f_pthread_cancel Xt 801 f_pthread_cleanup_pop Xt 801 f_pthread_cleanup_push Xt 802 f_pthread_condattr_destroy Xt 807 f_pthread_condattr_getpshared Xt 807 f_pthread_condattr_init Xt 808 f_pthread_condattr_setpshared Xt 808 f_pthread_condattr_t Xt 809 f_pthread_cond_broadcast Xt 803 f_pthread_cond_destroy Xt 804 f_pthread_cond_init Xt 804 f_pthread_cond_signal Xt 805 f_pthread_cond_t Xt 805 f_pthread_cond_timedwait Xt 805 f_pthread_cond_wait Xt 806 f_pthread_create Xt 809 f_pthread_detach Xt 810 f_pthread_equal Xt 811 f_pthread_exit Xt 811 f_pthread_getconcurrency Xt 812 f_pthread_getschedparam Xt 812 f_pthread_getspecific Xt 813 f_pthread_join Xt 813 f_pthread_key_create Xt 814 f_pthread_key_delete Xt 814 f_pthread_key_t 815

966 XL Fortran for AIX: is2<8&jU!ls9 f_pthread_kill Xt 815 f_pthread_mutexattr_destroy Xt 819 f_pthread_mutexattr_getprioceiling Xt 820 f_pthread_mutexattr_getprotocol Xt 820 f_pthread_mutexattr_getpshared Xt 820 f_pthread_mutexattr_gettype Xt 821 f_pthread_mutexattr_init Xt 822 f_pthread_mutexattr_setprioceiling Xt 822 f_pthread_mutexattr_setprotocol Xt 823 f_pthread_mutexattr_setpshared Xt 823 f_pthread_mutexattr_settype Xt 824 f_pthread_mutexattr_t 825 f_pthread_mutex_destroy Xt 816 f_pthread_mutex_getprioceiling Xt 816 f_pthread_mutex_init Xt 816 f_pthread_mutex_lock Xt 817 f_pthread_mutex_setprioceiling Xt 818 f_pthread_mutex_t 818 f_pthread_mutex_trylock Xt 818 f_pthread_mutex_unlock Xt 819 f_pthread_once Xt 825 f_pthread_once_t 826 f_pthread_rwlockattr_destroy Xt 831 f_pthread_rwlockattr_getpshared Xt 831 f_pthread_rwlockattr_init Xt 832 f_pthread_rwlockattr_setpshared Xt 832 f_pthread_rwlockattr_t Xt 833 f_pthread_rwlock_destroy Xt 826 f_pthread_rwlock_init Xt 826 f_pthread_rwlock_rdlock Xt 827 f_pthread_rwlock_t Xt 828 f_pthread_rwlock_tryrdlock Xt 828 f_pthread_rwlock_trywrlock Xt 829 f_pthread_rwlock_unlock Xt 830 f_pthread_rwlock_wrlock Xt 830 f_pthread_self Xt 833 f_pthread_setcancelstate Xt 833 f_pthread_setcanceltype Xt 834 f_pthread_setconcurrency Xt 834 f_pthread_setschedparam Xt 835 f_pthread_setspecific Xt 836 f_pthread_t Xt 836 f_pthread_testcancel Xt 837 f_sched_param Xt 837 f_sched_yield Xt 837 f_timespec Xt 837

G G (lL) T8 253 GAMMA

H_~_Xt 592 Cj> 592 getarg 5<S9*hSf<F#jF #<&5VWm0i` 888 getcwd_ 5<S9*hSf<F#j F#<&5VWm0i` 888 GETENV H_~_5Vk<As 593 getfd 5<S9*hSf<F#jF# <&5VWm0i` 889 getgid_ 5<S9*hSf<F#jF #<&5VWm0i` 889 getlog_ 5<S9*hSf<F#jF #<&5VWm0i` 890 getpid_ 5<S9*hSf<F#jF #<&5VWm0i` 890 getuid_ 5<S9*hSf<F#jF #<&5VWm0i` 890 get_round_mode 5VWm0i` 847 get__fpscr 5VWm0i` 846 get__fpscr_flags 5VWm0i` 847 global_timef 5<S9*hSf<F# jF#<&5VWm0i` 891 gmtime_ 5<S9*hSf<F#j F#<&5VWm0i` 892 GO TO 9F<HasH

W; 384 5ro 385 djvFil? 382

H H T8 265 HFIX (lasH?Xt 594 HFIX Cj> 594 hostnm_ 5<S9*hSf<F#j F#<&5VWm0i` 892 HUGE H_~_Xt 595

I I (0t) T8 255 IABS Cj> 547 IACHAR H_~_Xt 595 IAND

H_~_Xt 596 Cj> 597 iargc 5<S9*hSf<F#jF# <&5VWm0i` 893 IBCLR

H_~_Xt 597 Cj> 598 IBITS

H_~_Xt 598 Cj> 599 IBM +3=<9A0 21 IBSET

H_~_Xt 599 Cj> 599 ICHAR

H_~_Xt 600 Cj> 600 ID XjR

READ 9F<HasHN 446 WAIT 9F<HasHN 496 WRITE 9F<HasHN 501 idate_ 5<S9*hSf<F#jF #<&5VWm0i` 893 IDIM Cj> 581 IDINT Cj> 604 IDNINT Cj> 640 IEEE i;R 853 IEEE Wm7<8c< 854 IEEE b8e<kH5]<H 849 IEEE_CLASS 855 IEEE_CLASS_TYPE 852

X8 967

IEEE_COPY_SIGN 856 IEEE_FEATURES_TYPE 853 IEEE_FLAG_TYPE 851 IEEE_GET_FLAG 856 IEEE_GET_HALTING 857 IEEE_GET_ROUNDING 857 IEEE_GET_STATUS 858 IEEE_IS_FINITE 858 IEEE_IS_NAN 859 IEEE_IS_NEGATIVE 859 IEEE_IS_NORMAL 860 IEEE_LOGB 861 IEEE_NEXT_AFTER 861 IEEE_REM 862 IEEE_RINT 863 IEEE_ROUND_TYPE 853 IEEE_SCALB 863 IEEE_SELECTED_REAL_KIND 864 IEEE_SET_FLAG 865 IEEE_SET_HALTING 865 IEEE_SET_ROUNDING 866 IEEE_SET_STATUS 866 IEEE_STATUS_TYPE 852 IEEE_SUPPORT_DATATYPE 867 IEEE_SUPPORT_DENORMAL 867 IEEE_SUPPORT_DIVIDE 868 IEEE_SUPPORT_FLAG 868 IEEE_SUPPORT_HALTING 869 IEEE_SUPPORT_INF 869 IEEE_SUPPORT_IO 869 IEEE_SUPPORT_NAN 870 IEEE_SUPPORT_ROUNDING 870 IEEE_SUPPORT_SQRT 871 IEEE_SUPPORT_STANDARD 872 IEEE_UNORDERED 872 IEEE_VALUE 873 IEOR

H_~_Xt 600 Cj> 601 ierrno_ 5<S9*hSf<F#jF #<&5VWm0i` 893 IF =$N 147 9F<HasH

;Q 386 VmC/ 387

IF (3-)

9F<HasH (3-)

@} 388 IFIX Cj> 604 ILEN H_~_Xt 601 IMAG

H_~_Xt 602 i|=0 110 IMPLICIT

9F<HasH"9Hl<8&/ i9NdjvF 79 b@ 389 ?$WNha} 69 INCLUDE 3sQ$i<&G#l/ F#V 517 INDEPENDENT 3sQ$i<&G# l/F#V 519 INDEX

H_~_Xt 602 i|=0 110 Cj> 603 INQUIRE 9F<HasH 392 INT H_~_Xt 603 i|=0 110 Cj> 604 INT2 H_~_Xt 605 INTEGER ?$Wk@9F<HasH 399 INTENT 0- 405 IOR H_~_Xt 606 Cj> 606 IOSTAT M 229 IOSTAT XjR

BACKSPACE 9F<HasHN 296 CLOSE 9F<HasHN 313 ENDFILE 9F<HasHN 357 INQUIRE 9F<HasHN 392 OPEN 9F<HasHN 421 READ 9F<HasHN 446 REWIND 9F<HasHN 462 WAIT 9F<HasHN 496 WRITE 9F<HasHN 501 IQINT Cj> 604

IQNINT Cj> 640 irand 5<S9*hSf<F#jF# <&5VWm0i` 894 irtc 5<S9*hSf<F#jF# <&5VWm0i` 894 ISHFT

H_~_Xt 607 Cj> 607 ISHFTC

H_~_Xt 608 Cj> 608 ISIGN Cj> 667 ISYNC 3sQ$i<&G#l/F# V 906 itime_ 5<S9*hSf<F#jF #<&5VWm0i` 895 I/O ro 229 I/O j9HHA0EMNj_nQ 269

J jdate 5<S9*hSf<F#jF# <&5VWm0i` 895

K KIND

H_~_"jt0 109 H_~_Xt 609 H_~_)B0 111 kind ?$W&Qia<?< 27

L L (@}) T8 256 LANGLVL BT~*W7gs 237, 277 LBOUND [sH_~_Xt 609 LEADZ H_~_Xt 610 LEN H_~_"jt0 109 H_~_Xt 611 H_~_)B0 111 Cj> 611

968 XL Fortran for AIX: is2<8&jU!ls9 lenchr_ 5<S9*hSf<F#jF #<&5VWm0i` 895 length ?U-Qia<?< 27 LEN_TRIM H_~_Xt 612 LGAMMA

H_~_Xt 612 Cj> 613 LGE H_~_Xt 613 Cj> 614 LGT H_~_Xt 614 Cj> 615 LIGHT_SYNC 3sQ$i<&G#l /F#V 906 LLE H_~_Xt 615 Cj> 616 LLT H_~_Xt 616 Cj> 617 lnblnk_ 5<S9*hSf<F#jF #<&5VWm0i` 896 LOC H_~_Xt 144, 617 LOG H_~_Xt 618 LOG10 H_~_Xt 619 LSHIFT

(lasH?Xt 620 Cj> 621 ltime_ 5<S9*hSf<F#jF #<&5VWm0i` 896

M MASTER 3sQ$i<&G#l/F #V 711 MATMUL [sH_~_Xt 621 MAX H_~_Xt 623 i|=0 110 MAX0 Cj> 624 MAX1 Cj> 624 MAXEXPONENT H_~_Xt 625 MAXLOC [sH_~_Xt 625 MAXVAL [sH_~_Xt 627 mclock 5<S9*hSf<F#jF #<&5VWm0i` 897 MERGE [sH_~_Xt 629 MIN H_~_Xt 630 i|=0 110 MIN0 Cj> 631 MIN1 Cj> 631 MINEXPONENT H_~_Xt 631 MINLOC [sH_~_Xt 632 MINVAL [sH_~_Xt 634 MOD H_~_Xt 635 i|=0 110 Cj> 636 MODULE PROCEDURE 9F<Ha sH 417 MODULO H_~_Xt 636 MTSF PowerPC H_~_Xt 916 MTSFI PowerPC H_~_Xt 917 MULHY PowerPC H_~_Xt 917 MVBITS H_~_5Vk<As 637

N name

&LVmC/ 315 NAME XjR"INQUIRE 9F<H asHN 392 NAMED XjR"INQUIRE 9F<H asHN 392 NAMELIST

BT~*W7gs 281 9F<HasH 418 NEAREST H_~_Xt 638 NEQV @}i;R 120 NEXTREC XjR

INQUIRE 9F<HasHN 392 NINT

H_~_Xt 639 i|=0 110 Cj> 640 NML XjR

READ 9F<HasHN 446 WRITE 9F<HasHN 501

NOT H_~_Xt 640 Cj> 640 @}i;R 120 NULL

H_~_Xt 641 i|=0 110 NULLIFY 9F<HasH 419 NUM XjR

READ 9F<HasHN 446 WRITE 9F<HasHN 501 NUMBER XjR"INQUIRE 9F< HasHN 392 NUMBER_OF_PROCESSORS H_~ _Xt 643 NUM_PARTHDS HqH_~_Xt 642 NUM_USRTHDS HqH_~_Xt 644

O O (8 J) T8 257 omp_destory_nest_lock OpenMP M9 HD=mC/&k<As 775 omp_destroy_lock OpenMP mC/& k<As 774 omp_get_dynamic BTD-k<As 775 omp_get_max_threads BTD-k<A s 775 omp_get_nested BTD-k<As 776 omp_get_num_procs BTD-k<A s 776 omp_get_num_threads BTD-k<A s 777 omp_get_thread_num BTD-k<A s 777 omp_get_wtick OpenMP ?$_s0& k<As 778 omp_get_wtime OpenMP ?$_s 0&k<As 779 omp_init_lock mC/&k<As 780

X8 969 omp_init_nest_lock OpenMP M9HD =mC/&k<As 781 omp_in_parallel BTD-k<As 779 omp_set_dynamic BTD-k<As 781 omp_set_lock mC/&k<As 782 omp_set_nested BTD-k<As 783 omp_set_nest_lock M9HD=mC /&k<As 783 omp_set_num_threads BTD-k<A s 784 omp_test_lock mC/&k<As 784 omp_test_nest_lock mC/&k<As 785 omp_unset_lock mC/&k<As 786 omp_unset_nest_lock mC/&k<A s 786 OPEN 9F<HasH 420 OPENED XjR"INQUIRE 9F< HasHN 392 OpenMP

BTD-k<As

b@ 773 omp_get_dynamic 775 omp_get_max_threads 775 omp_get_nested 776 omp_get_num_procs 776 omp_get_num_threads 777 omp_get_thread_num 777 omp_in_parallel 779 omp_set_dynamic 781 omp_set_nested 783 omp_set_num_threads 784 ?$_s0&k<As

omp_get_wtick 778 omp_get_wtime 779 M9HD=mC/&k<As

omp_destroy_nest_lock 775 omp_init_nest_lock 781 omp_set_nest_lock 783 mC/&k<As

b@ 773

OpenMP (3-)

mC/&k<As (3-)

omp_destroy_lock 774 omp_init_lock 780 omp_set_lock 782 omp_test_lock 784 omp_test_nest_lock 785 omp_unset_lock 786 omp_unset_nest_lock 786 OPTIONAL 0- 427 OR Cj> 606 @}i;R 120 ORDERED 3sQ$i<&G#l/ F#V 712

P P (91<kxt) T8 266 PACK [sH_~_Xt 644 PAD XjR

INQUIRE 9F<HasHN 392 OPEN 9F<HasHN 421 PARALLEL DO 3sQ$i<&G# l/F#V b@ 718 SCHEDULE 8a 718 PARALLEL SECTIONS 3sQ$i <&G#l/F#V b@ 722 PARALLEL WORKSHARE 3sQ$ i<&G#l/F#V b@ 726 PARALLEL 3sQ$i<&G#l/ F#V b@ 715 PARAMETER 0- 429 PAUSE 9F<HasH 430 PERMUTATION 3sQ$i<&G# l/F#V 525 pointee

POINTER 9F<HasH*hS 434 POSITION XjR

INQUIRE 9F<HasHN 392 OPEN 9F<HasHN 421

PRECISION H_~_Xt 646 PREFETCH_BY_LOAD 3sQ$i <&G#l/F#V 906 PREFETCH_BY_STREAM_BACKWARD 3sQ$i<&G#l/F#V 906 PREFETCH_BY_STREAM_FORWARD 3sQ$i<&G#l/F#V 906 PREFETCH_FOR_LOAD 3sQ$i <&G#l/F#V 906 PREFETCH_FOR_STORE 3sQ$i <&G#l/F#V 906 PRESENT H_~_Xt 427, 647 PRINT 9F<HasH 436 PRIVATE

9F<HasH 42, 438 0- 438 PROCESSORS_SHAPE H_~_Xt 648 PRODUCT [sH_~_Xt 648 PROGRAM 9F<HasH 441 PROTECTED 0- 442 Pthreads i$Vij<"AIX 787 Pthreads i$Vij<&b8e<k

XtNb@ 787 f_maketime Xt 790 f_pthread_attr_destroy Xt 790 f_pthread_attr_getdetachstate Xt 791 f_pthread_attr_getguardsize Xt 791 f_pthread_attr_getinheritsched Xt 792 f_pthread_attr_getschedparam Xt 792 f_pthread_attr_getschedpolicy Xt 793 f_pthread_attr_getscope Xt 793 f_pthread_attr_getstackaddr 794 f_pthread_attr_getstacksize Xt 795 f_pthread_attr_init Xt 795 f_pthread_attr_setdetachstate Xt 796

970 XL Fortran for AIX: is2<8&jU!ls9

Pthreads i$Vij<&b8e<k (3-) f_pthread_attr_setguardsize Xt 796 f_pthread_attr_setinheritsched Xt 797 f_pthread_attr_setschedparam Xt 798 f_pthread_attr_setschedpolicy Xt 798 f_pthread_attr_setscope Xt 799 f_pthread_attr_setstackaddr Xt 800 f_pthread_attr_setstacksize Xt 800 f_pthread_attr_t Xt 801 f_pthread_cancel Xt 801 f_pthread_cleanup_pop Xt 801 f_pthread_cleanup_push Xt 802 f_pthread_condattr_destroy Xt 807 f_pthread_condattr_getpshared Xt 807 f_pthread_condattr_init Xt 808 f_pthread_condattr_setpshared Xt 808 f_pthread_condattr_t Xt 809 f_pthread_cond_broadcast Xt 803 f_pthread_cond_destroy Xt 804 f_pthread_cond_init Xt 804 f_pthread_cond_signal Xt 805 f_pthread_cond_t Xt 805 f_pthread_cond_timedwait Xt 805 f_pthread_cond_wait Xt 806 f_pthread_create Xt 809 f_pthread_detach Xt 810 f_pthread_equal Xt 811 f_pthread_exit Xt 811 f_pthread_getconcurrency Xt 812 f_pthread_getschedparam Xt 812 f_pthread_getspecific Xt 813 f_pthread_join Xt 813 f_pthread_key_create Xt 814

Pthreads i$Vij<&b8e<k (3-) f_pthread_key_delete Xt 814 f_pthread_key_t 815 f_pthread_kill Xt 815 f_pthread_mutexattr_destroy Xt 819 f_pthread_mutexattr_getprioceiling Xt 820 f_pthread_mutexattr_getprotocpol X t 820 f_pthread_mutexattr_getpshared X t 820 f_pthread_mutexattr_gettype Xt 821 f_pthread_mutexattr_init Xt 822 f_pthread_mutexattr_setprioceiling Xt 822 f_pthread_mutexattr_setprotocol X t 823 f_pthread_mutexattr_setpshared X t 823 f_pthread_mutexattr_settype Xt 824 f_pthread_mutexattr_t 825 f_pthread_mutex_destroy Xt 816 f_pthread_mutex_getprioceiling X t 816 f_pthread_mutex_init Xt 816 f_pthread_mutex_lock Xt 817 f_pthread_mutex_setprioceiling Xt 818 f_pthread_mutex_t 818 f_pthread_mutex_trylock Xt 818 f_pthread_mutex_unlock Xt 819 f_pthread_once Xt 825 f_pthread_once_t 826 f_pthread_rwlockattr_destroy Xt 831 f_pthread_rwlockattr_getpshared X t 831 f_pthread_rwlockattr_init Xt 832 f_pthread_rwlockattr_setpshared X t 832 f_pthread_rwlockattr_t Xt 833

Pthreads i$Vij<&b8e<k (3-) f_pthread_rwlock_destroy Xt 826 f_pthread_rwlock_init Xt 826 f_pthread_rwlock_rdlock Xt 827 f_pthread_rwlock_t Xt 828 f_pthread_rwlock_tryrdlock Xt 828 f_pthread_rwlock_trywrlock Xt 829 f_pthread_rwlock_unlock Xt 830 f_pthread_rwlock_wrlock Xt 830 f_pthread_self Xt 833 f_pthread_setcancelstate Xt 833 f_pthread_setcanceltype Xt 834 f_pthread_setchedparam Xt 835 f_pthread_setconcurrency Xt 834 f_pthread_setspecific Xt 836 f_pthread_t Xt 836 f_pthread_testcancel Xt 837 f_sched_param Xt 837 f_sched_yield Xt 837 f_timespec Xt 837 PUBLIC 0- 444 PURE 209

Q Q (H%:Y) T8 247 QABS Cj> 547 QACOS Cj> 548 QACOSD Cj> 549 QARCOS Cj> 548 QARSIN Cj> 556 QASIN Cj> 556 QASIND Cj> 557 QATAN Cj> 559 QATAN2 Cj> 561 QATAN2D Cj> 562 QATAND Cj> 559 QCMPLX

H_~_Xt 650 i|=0 110

X8 971

QCMPLX (3-)

Cj> 651 QCONJG Cj> 568 QCOS Cj> 568 QCOSD Cj> 569 QCOSH Cj> 570 QDIM Cj> 581 QERF Cj> 586 QERFC Cj> 587 QEXP Cj> 588 QEXT

H_~_Xt 651 i|=0 110 Cj> 652 QEXTD Cj> 652 QFLOAT Cj> 652 QGAMMA Cj> 592 QIMAG Cj> 551 QINT Cj> 552 QLGAMA Cj> 613 QLOG Cj> 618 QLOG10 Cj> 619 QMAX1 Cj> 624 QMIN1 Cj> 631 QMOD Cj> 636 QNINT Cj> 554 QPROD Cj> 583 QREAL Cj> 658 QSIGN Cj> 667 QSIN Cj> 669 QSIND Cj> 670 QSINH Cj> 671 qsort_ 5<S9*hSf<F#jF #<&5VWm0i` 897 qsort_down 5<S9*hSf<F# jF#<&5VWm0i` 898 qsort_up 5<S9*hSf<F#j F#<&5VWm0i` 898 QSQRT Cj> 677 QTAN Cj> 683 QTAND Cj> 684 QTANH Cj> 684

R RADIX H_~_Xt 652 RAND H_~_Xt 652 RANDOM_NUMBER H_~_5Vk <As 653 RANDOM_SEED H_~_5Vk< As 654 RANGE H_~_Xt 656 READ

XjR"INQUIRE 9F<Has HN 392 9F<HasH 445 READWRITE XjR"INQUIRE 9 F<HasHN 392 REAL

H_~_Xt 657 i|=0 110 Cj> 658 REAL ?$Wk@9F<HasH 453 REC XjR

READ 9F<HasHN 446 WRITE 9F<HasHN 501 RECL XjR

INQUIRE 9F<HasHN 392 OPEN 9F<HasHN 421 RECORD 9F<HasH 458 RECURSIVE -<o<I 380, 473 REPEAT

H_~_Xt 111, 658 H_~_i|=0 110 RESHAPE

[sH_~_Xt 111, 658 [sH_~_i|=0 110 RESULT -<o<I 360, 379 RETURN 9F<HasH 460 REWIND 9F<HasH 461 ROTAELI PowerPC H_~_Xt 917 ROTAELM PowerPC H_~_Xt 918 RRSPACING H_~_Xt 660 RSHIFT

(lasH?Xt 660 Cj> 661 rtc 5<S9*hSf<F#jF# <&5VWm0i` 899

S S (df)f) T8 267 SAVE 0- 463 SCALE H_~_Xt 661 SCAN

H_~_Xt 662 i|=0 110 SCHEDULE 3sQ$i<&G#l/ F#V 726 b@ 726 SCHEDULE 8a

DO (nH&Q) G#l/F#VN 703 SCHEDULE 8a"PARALLEL DO G#l/F#VN 718 SECTIONS 3sQ$i<&G#l/ F#V b@ 730 section_subscript"[s;/7gsN =8 95 SELECT CASE 9F<HasH

b@ 465 CASE =$N 149 CASE 9F<HasH*hS 304 SELECTED_INT_KIND

H_~_Xt 111, 663 H_~_i|=0 110 SELECTED_REAL_KIND

H_~_Xt 111, 664 H_~_i|=0 110 SEQUENCE 9F<HasH 42, 467 SEQUENTIAL XjR"INQUIRE 9 F<HasHN 392 SETFSB0 PowerPC H_~_Xt 918 SETFSB1 PowerPC H_~_Xt 918 setrteopts 5<S9*hSf<F#j F#<&5VWm0i` 899 SET_EXPONENT H_~_Xt 665

972 XL Fortran for AIX: is2<8&jU!ls9 set_fpscr 5VWm0i` 848 set_fpscr_flags 5VWm0i` 848 set_round_mode 5VWm0i` 849 SFTI PowerPC H_~_Xt 919 SIGN

H_~_Xt 666 i|=0 110 Cj> 667 SIGNAL H_~_5Vk<As 668 signal.h $s/k<I&U!$k 668 SIN H_~_Xt 669 Cj> 669 SIND

H_~_Xt 670 Cj> 670 SINGLE / END SINGLE 3sQ$i <&G#l/F#V 734 SINH

H_~_Xt 671 Cj> 671 SIZE

XjR"READ 9F<HasHN 446 [sH_~_Xt 671 SIZEOF

H_~_Xt 672 sleep_ 5<S9*hSf<F#jF #<&5VWm0i` 900 SMP 5W 695 G#l/F#V 695 SNAPSHOT 3sQ$i<&G#l/ F#V 527 SNGL Cj> 658 SNGLQ Cj> 658 SOURCEFORM 3sQ$i<&G# l/F#V 529 SP (df)f) T8 267 SPACING H_~_Xt 674 specification_part 182 SPREAD [sH_~_Xt 675 SQRT

H_~_Xt 676 Cj> 677

SRAND H_~_5Vk<As 677 SS (df)f) T8 267 STATIC

0- 470 STATUS XjR

CLOSE 9F<HasHN 313 OPEN 9F<HasHN 421 STOP 9F<HasH 472 STREAM_UNROLL 3sQ$i<& G#l/F#V 530 SUBSCRIPTORDER 3sQ$i<& G#l/F#V 532 subscript_triplet N=8 97 SUM [sH_~_Xt 678 SYSTEM H_~_5Vk<As 680 SYSTEM_CLOCK H_~_5Vk< As 681

T T (jLV) T8 268 TAN H_~_Xt 682 Cj> 683 TAND

H_~_Xt 683 Cj> 684 TANH

H_~_Xt 684 Cj> 684 TARGET 0- 475 THREADLOCAL 3sQ$i<&G #l/F#V 738 THREADPRIVATE 3sQ$i<&G #l/F#V 741 timef 5<S9*hSf<F#jF# <&5VWm0i` 900 timef_delta 5<S9*hSf<F# jF#<&5VWm0i` 901 time_ 5<S9*hSf<F#jF# <&5VWm0i` 900 TINY H_~_Xt 685 TL (jLV) T8 268 TR (jLV) T8 268

TRANSFER H_~_Xt

i|=0 110 )B0 111 b@ 685 TRANSFER XjR"INQUIRE 9F <HasHN 392 TRANSPOSE [sH_~_Xt 687 TRAP PowerPC H_~_Xt 919 TRIM H_~_Xt

i|=0 110 )B0 111 b@ 687 TZ D-Qt 576

U UBOUND [sH_~_Xt 688 umask_ 5<S9*hSf<F#jF #<&5VWm0i` 901 UNFORMATTED XjR

INQUIRE 9F<HasHN 392 Unicode 8z*hSU!$k>

D-Qt 39 3sQ$i<&*W7gs 39 [lj9jt 66 8zjt 39, 264 H T8*hS 265 UNIT XjR

BACKSPACE 9F<HasHN 296 CLOSE 9F<HasHN 313 ENDFILE 9F<HasHN 357 INQUIRE 9F<HasHN 392 OPEN 9F<HasHN 421 READ 9F<HasHN 446 REWIND 9F<HasHN 462 WRITE 9F<HasHN 501 UNPACK [sH_~_Xt 689 UNROLL 3sQ$i<&G#l/F #V 534 UNROLL_AND_FUSE 3sQ$i <&G#l/F#V 536 USE 9F<HasH 488 USE 9F<HasHN ONLY 8a 489

X8 973 usleep_ 5<S9*hSf<F#jF #<&5VWm0i` 902

V VALUE 0- 491 VERIFY

H_~_Xt 690 i|=0 110 VIRTUAL 9F<HasH 493 VOLATILE 0- 493

W WAIT 9F<HasH 496 WHERE

=$N 131 =$N9F<HasH 497 9F<HasH 131, 497 FORALL GM9H5l? 140 where_construct_name 131, 348, 351, 497 WORKSHARE 3sQ$i<&G#l /F#V 747 WRITE

9F<HasH 500 INQUIRE 9F<HasHNXj R 392

X X (jLV) T8 268 xlfutility b8e<k 879 xlf_fp_util b8e<k 842 xl_ _trbk 5<S9*hSf<F#j F#<&5VWm0i` 902 XOR Cj> 601 @}i;R 120

Z Z (16 J) T8 260 ZABS Cj> 547 ZCOS Cj> 568

ZEXP Cj> 588 ZLOG Cj> 618 ZSIN Cj> 669 ZSQRT Cj> 677

NCl8zO ! $si$sma 15, 16 � (sEzQd) T8 263 #line 3sQ$i<&G#l/F#V 523 $ (Ik-f) T8 263 ' ("]9HmU#) T8 263 * maT 16 +"-"*"/"** ;Qi;R 114 / (9iC7e) T8 262 // ("k) i;R 116 : (3ms) T8 262 :: (@Vk&3ms) ;Ql<?< 299 ; 9F<HasH&;Ql<?< 18, 20 %VAL *hS %REF Xt 197 @PROCESS 3sQ$i<&G#l/ F#V 526 _OPENMP C WjWm;C5<&^ /m 23

974 XL Fortran for AIX: is2<8&jU!ls9

IBM

Wm0i`Vf: 5765-F70

SC88-9395-01