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1 ! CGV/solution/parts/cgvp0Ol. F90
2
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5 ! This file has been witten as a sanple solution to an !
6 ! exercise in a course given at the H gh Performance !
7 ! Conputing Centre Stuttgart (HLRS). !
8 ! It Is made freely available with the understanding that !
9 I every copy of this file must include this header and that !
10 ! HLRS takes no responsibility for the use of the encl osed !
11 ! teaching material. !
12 ! !
13 ! Authors: Dr. Rolf Rabenseifner !
14 ! St ephan Schei der er !
15 ! !
16 ! Contact: rabenseifner@lrs.de !
17 ! !
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347

348 |

349 | add_vec_vec

350 ! IN REAL(O:) v1 : vector 1

351 ! IN REAL lambda : factor |anbda

352 ! IN REAL(O:) v2 : vector 2

353 | QUT REAL(O:) v3 : vector 3

354 |

355 | RETURNS:

356 ! -

357 |

358 | TASK:

359 ! cal cul ate: v3 := vl + |anbda * v2

360 !

361 | GLOBAL DATA:

362 ! I'N I NTEGER rowsi ze : nunber of data entries in a row of the |ocal chunk

363 ! I'N I NTEGER col si ze : nunber of data entries in a colum of the |local chunk

364 ! I N OUT REAL flops : amount of FLOPS

365 !

366 ! USED FUNCTI ONS:

367 ! -

368 SUBROUTI NE add_vec_vec(vl, |anbda, v2, v3)

369 REAL, DI MENSION(0:), INTENT(IN) :: ‘vi

370 REAL, | NTENT(IN) ;1 lanbda

371 REAL, DI MENSION(0:), INTENT(IN) :: v2

372 REAL, DI MENSION(O:), INTENT(QUT) :: v3

373 | NTEGER oo

374

375 ! addition of two vectors, second vector is multiplied by a scalar

376 DOi = (rowsize + 2), ((rowsize + 2) * (colsize + 1)) -1

377 v3(i) = vl(i) + lanbda * v2(i);

378 END DO

379

380 ! for the MFLOPS cal cul ation

381 flops = flops + (rowsize + 2) * colsize * 2

382 END SUBROUTI NE add_vec_vec

383

384 !

385 | dot_product_vec_vec

386 ! IN REAL(0:) vl : vector 1

387 ! IN REAL(O:) v2 : vector 2

388 !

389 | RETURNS:

390 ! REAL: dot product

391 !

392 | TASK

393 ! cal cul ate dot product for vector 1 and vector 2

394 !

395 | GLOBAL DATA:

396 ! I'N | NTEGER rowsi ze : nunber of data entries in a row of the local chunk

397 ! I'N I NTEGER col size : nunber of data entries in a colum of the local chunk

398 ! I NV QUT REAL flops . amount of FLOPS

399 !

400 ! USED FUNCTI ONS:

401 ! APPL:

402 ! -

403 ! MRl

404 ! MPI _Al | reduce

405 REAL FUNCTI ON dot_product_vec_vec(vl, v2)

406 REAL, DI MENSION(O:), INTENT(IN) :: vl

407 REAL, DI MENSI ON(O:), INTENT(IN) :: v2

408

409 I NTEGER :: i

410 REAL :: sum gl obal _sum

411

412 ! sum = dot product of vectors

413 sum= 0

414 DOi = (rowsize + 2),((rowsize + 2) * (colsize + 1)) - 1

415 sum = sum+ vi(i) * v2(i)

416 END DO

417

418 | gl obal sum

419 #ifdef serial

420 gl obal _sum = sum

421 #endi f
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422 #ifndef serial
423 comtine_start = MPI _WI ME()
424 CALL MPI_ALLREDUCE(sum gl obal _sum 1, MPI_REAL, MPI_SUM commcart, ierror)
425 comtinme_end = MPI _WI'I ME()
426 comrtine_sum = comtine_sum + commtinme_end - commtinme_start
427 flops = flops + 1
428 #endif
429
430 ! for the MFLOPS cal cul ation
431 flops = flops + (rowsize + 2) * colsize * 2
432
433 dot _product _vec_vec = gl obal _sum
434 END FUNCTI ON dot_product_vec_vec
435
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436 !

437 ! max_norm.yvec

438 ! IN REAL(O:) vi vector 1

439 |

440 ! RETURNS:

441 | REAL: maxi mum norm

442 !

443 | TASK:

444 | cal cul ate (vector maxi mumnorm for vector 1

445 |

446 | GLOBAL DATA:

447 | I N I NTEGER rowsi ze : nunber of data entries in a row of the |local chunk

448 | I N I NTEGER col size : nunber of data entries in a colum of the |local chunk

449 !

450 ! USED FUNCTI ONS:

451 ! APPL:

452 | -

453 ! MPI

454 | MPI _ALLREDUCE

455 REAL FUNCTI ON max_norm_vec(v1)

456 REAL, DI MENSION(O:), | NTENT(IN) vl

457

458 I NTEGER :: i

459 REAL gl obal _max = 0

460 ! maxabs = maxi mum norm of the |ocal vector

461 REAL maxabs = 0

462 DOi = (rowsize + 2), ((rowsize + 2) * (colsize + 1)) - 1

463 IF ( vi(i) > maxabs) THEN

464 maxabs = Vv1(i)

465 END I F

466 IF (-v1(i) > naxabs) THEN

467 maxabs = -v1(i)

468 END I F

469 END DO

470

471 I gl obal maxi mum

472 #ifdef serial

473 gl obal _max = naxabs

474  #endi f

475 #ifndef serial

476 comtine_start = MPI _WII ME()

477 CALL MPI_ALLREDUCE(maxabs, global _max, 1, MPI_REAL, MPI_MAX, commcart, ierror)

478 comrtime_end = MPI _WII ME()

479 comrti me_sum = commti nme_sum + commtinme_end - commtinme_start

480 #endif

481 ! no flops added, because we have only assignnments and no operations

482 max_normvec = gl obal _max

483 END FUNCTI ON max_norm_vec

484

485 !

486 | sqgr_normyvec

487 ! IN REAL(0:) v1 vector 1

488 !

489 | RETURNS:

490 ! REAL: square of norm

491 !

492 | TASK:

493 | cal cul ate global (vector norm Euklid)”2 for vector 1

494 |

495 | GLOBAL DATA:

496 ! I'N I NTEGER rowsi ze : nunber of data entries in a row of the |ocal chunk

497 ! I'N I NTEGER col size : nunber of data entries in a colum of the |local chunk

498 ! I N/ OUT REAL flops : amount of FLOPS

499 !

500 ! USED FUNCTI ONS:

501 ! APPL:

502 ! -

503 ! MPI

504 ! MPI _ALLREDUCE

505 REAL FUNCTI ON sqr_norm_vec(v1)

506 REAL, DI MENSION(0:), INTENT(IN) vl

507

508 I NTEGER :: i

509 REAL sum gl obal _sum

510

511 ! sum = dot product of vector

512 sum= 0

513 DOi = (rowsize + 2), ((rowsize + 2) * (colsize + 1)) -1

514 sum = sum + v1(i) * vi(i)

515 END DO

516

517 ! gl obal sum

518 #ifdef serial

519 gl obal _sum = sum

520 #endif

521 #ifndef serial

522 comtine_start = MPI _WII ME()

523 CALL MPI_Allreduce(sum gl obal _sum 1, MPI_REAL, MPI_SUM conmcart, ierror)

524 comtine_end = MPl _WII ME()

525 commti nme_sum = conmti me_sum + comtinme_end - conmtine_start

526 flops = flops + 1

527 #endif

528 ! for the MFLOPS cal cul ati on

529 flops = flops + (rowsize + 2) * colsize * 2

530 sqr_normvec = gl obal _sum

531 END FUNCTI ON sqr_norm_vec
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