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1. HB=E

SPHEREW 427 7 A F7 A4 77 VIZFESNTWD / — FH#EE A Y v R#E%L Fortran
TN—F UNBEHT Z N TEET,

Fortran¥ 7 /v —F  OA4RNISPHEREN 517 5 25 A4 75 U DAY v RAIZIRF LA
JE L TWET, SIS AR LT G LTV E T O CHRIEFEMIZIESIZ 4 77 U o~
=2 T NEZRLTIZEN,

Fortran 7 /L—F IRk L 725 I OW T FIZEHM 2 L £,

AN O EE A WS 2213 FOFortran™” 7 A V& A 7 b— KL TL IZE0,

AT N—RKT7A)V
[SPHERE - > A b—/ L7 4 /L % ]/include/sphparafort.fin

(1) 7 N—F > D51% : integer ierr
T T N—F L DFELTRRE) LT 03 L 727 % Fortran® 7 /L —F o Cld 5| $kinteger
lerrlZIR L E£7,

lerr= 1: kb
-1 R
No | EFIERRE# (=7E %) P T N—F DA
1 | SPH_SUCCESS =1 %)
2 | SPH_ERROR =-1 FSil
a) EAEMHEHT5EE1%. "sphparafort.fin"z 1 > 7 L — KL TL 72X

VY,

(2) 7—#% : DATA_TYPE
integer, real(real4 or real®) D7 — X I 2 HE L L £7,
UTOT — 2 BEH IS 2 EBEEAEH LT 7EE0,

No | BT — ¥ BUE S (=E$ifE) Frotran7 — & 7 Cr—47#7 A X

1 |SPH_CHAR= 1 INTEGER (KIND=1) | char 1

2 | SPH_UNSIGNED_CHAR = 2 | INTEGER (KIND=1) | unsigned 1
char

3 | SPH_SHORT = 4 INTEGER (KIND=2) | short 2

4 | SPH_UNSIGNED_SHORT = 5 | INTEGER (KIND=2) | unsigned 2
short

5 | SPH_INTEGER = 6 INTEGER (KIND=4) | int 4

6 | SPH_UNSIGNED = 7 INTEGER (KIND=4) | unsigned int 4




No | EFET — ¥ RUEE (=E £ E) Frotrans — % % Cr—4xHl A X
SPH_LONG = 8 INTEGER (KIND=8) | long 8

8 | SPH_UNSIGNED_LONG = 9 |INTEGER (KIND=8) | unsigned 8

long

9 | SPH_LONG_LONG = 13 INTEGER (KIND=8) | long long 8

10 | SPH_REAL4 =10 REAL (KIND=4) float 4

11 | SPH_FLOAT =10 REAL (KIND=4) float 4

12 | SPH_REALS =11 REAL (KIND=8) double 8

13 | SPH_DOUBLE =11 REAL (KIND=8) double 8

a) 32t v b~ ¥ UEREECTliX"long", "unsigned long"®CEFETHT — X
P A X341 R &R ET,

b) T &I H%5A1%. "sphparafort.fin"% A > 7 /1L— R LTL 72 &
VY,

(3) WHE DR : OP_TYPE
WHBEBIE T H LT 20— A, A LT 2— A% AT 3 BB ORI A Fortranfil ¢
RET B ERCT

No | & A ER(EERAR) x5 MPLES | HE O

1 | SPH_MAX = 100 MPI_MAX e KAE

2 |SPH_MIN = 101 MPI_MIN e/ ME

3 |SPH_SUM = 102 MPI_SUM Fn

4 | SPH_PROD = 103 MPI_PROD i

5 |SPH_LAND = 104 MPI_LAND A PR

6 | SPH_BAND= 105 MPI_BAND vy MR O

7 |SPH_LOR = 106 MPI_LOR A BRAN

8 |SPH_BOR = 107 MPI_BOR By MEE O

9 |SPH_LXOR= 108 MPI_LXOR Pt A R B i

10 | SPH_BXOR = 109 MPI_BXOR By R O PR A P
b) T AT 55A1L. "sphparafort.fin"% A 71— R LTL 2 &

v,

4) FhEFREL
"sph_getVoxelHeadIndex", "sph_getCommIDNum"¥ 7 /L —F > & {HH 3 5O K
FE, TR, A FAFMERETHERTT,




No | &7 0 E# (=8 HfiE) J5 18 DA
1 | X DIR=0 I 55m)
2 Y DIR=1 J J7 1]
3 |Z_DIR=2 K J51m]
4 | MINUS_DIR=-1 ~A FAFMN
5 |PLUS_DIR=1 7°F A F51A]
a) TEHAEMHHT58E1%, "sphparafort.fin"% 1 > 7 /L— KL TL 2
W,

(5) VR —ID
J— RHIBEA Y v REefHT 581203, ROV NV ASR—InGIBEEIT ) Y AN RE
T8I NN—IDEIRET HDHERDH Y £77,
Y 3 —ID3"getSphereldO"BEIEIC CTHUSG L £,
(fit I 451)

[¥ I NR—T Z || ¥
int sphSolverC3D::loopSolver(sphStepTime* steptime) {
int solverID = getSphereld(); I WR—ID OESG %179,
int gc = array->getGe();
int sz[3] = {size[0]-gc-1, size[1]-gc-1, size[2]-gec-1};
Il v s3—ID %A LT Fortran BI%k % FHEOVH 3,
c3d_jacobi_(& solverID, array->getData() , sz, &gc);

/* Fortran ] */
subroutine c3d_jacobi (solverid, p, sz, g
implicit none

include 'sphparafort.fin'

integer o solverid, g

integer, dimension(3) Iosz

real, dimension(1-g:sz(1)+g, 1-g:sz(2)+g, 1-gisz(3)+g) p
real *tmp, res

tmp = 0.5

I S—ID 2 L ClfEY 7 v —F o 2O,
call sph_allreduce(solverid, tmp, res, 1, SPH_REAL4, SPH_SUM, ierr)

end subroutine ¢3d_jacobi




2. YIIL—F—&

No | W7 n—F 4% B

1 sph_isParallel(iret) WHIEITTH DR LET,

2 sph_getNumberOfGroup( IR —=DT a ARG LET,
solverid, num, err)

3 sph_getNumberOfNode( INN—=D ) — R ERSELET,
solverid, num, ierr)

4 sph_getVoxelDivInfo ( FEERD ) — FOSER ARG LET,
solverid, idiv, jdiv, kdiv, ierr)

5 sph_getWholeVoxelSize ( VN —DFHRBE RO R 7 Y A XE B
solverid, isz, jsz, ksz, ierr) LET,

6 sph_getVoxelHeadIndex ( VR — ) — ROFEEBESRICH T D058 7 0
solverid, id, idim, idx, ierr) —r A Ty I AEBELET,

7 sph_getVoxelTaillndex ( VR — ) — ROFEEBEESERICHT 287 0
solverid, id, idim, idx, ierr) —r A Ty I AEBELET,

8 sph_getVoxelSize ( H/— RFP#EE TR LY A X2BELET,
solverid, isz, jsz, ksz, ierr)

9 sph_getCommIDNum ( Bigz ) — FEE LI Ko7 o 2, <A F 255
solverid, i, j, k, id, num, ierr) WZHS L ET,

10 | sph_getCommIDs( gt ) — R ID oV R b2 LJK D7 F A, ~A
solverid, i, j, k, id_list, ierr) FAHABNCEAS L ET,

11 | sph_isCommID( Btz ) — FoFEE2 ILJKEO TS T A, ~AF Ak
solverid, i, j, k, num, ierr) RN EFS L ET,

12 | sph_getMyID ( VIVARNOBE Fakv A0a—h)VT v 7 &Kea il
solverid, myid, ierr) HLET,

13 | sph_broadcast ( IR —NDOT ¥ A L TCT—FDTr—FK
solverid, data, ic, idatatype, isrc, ierr) | ¥ ¥ A hZ{TVET,

14 | sph_send ( Y NN—NOZ(EY 7 — K ID I8 LTF — % OJF
solverid, data, ic, idatatype, idst, ierr) | EEEFEEITVE T,

15 | sph_recv ( VY NAN—HNOFEETT /) — R ID 767 — X ORI

solverid, data, ic, idatatype, isrc, ierr)

BEITVET,




No | W7 n—F 4% B
16 | sph_iSend ( VNN —HNDZAFH /) — R ID T LT —F DIE
solverid, data, ic, idatatype, idst, FIHAEE 21TV E T,
ireqkey, ierr)
17 | sph_iRecv( VIR —NDFEET/ — K ID »H0F —F DR
solverid,data, ic, idatatype, isrc, WZEEITVET,
ireqkey, ierr)
18 | sph_allreduce( VI NN—NOD ) — R EITWET,
solverid, sendbuf, recvbuf, ic,
idatatype, ioptype, ierr)
19 | sph_wait(solverid, ireqkey, ierr) FERIEZEORTHLEITVET,
20 | sph_waitAll( B DIEFMIEZEOTE THLEITWVET,
solverid, ikeynum, ikeylist, ierr)
21 | sph_waitRequestAll (solverid, ierr) TARTCOIFBEZEOTETRHHEEZITVET,
22 | sph_abort (ierrcode) EELTWALEaIa=r—407 kX%l
MTLET,
23 | sph_barrier(solverid, ierr) INNR—=DFTRCD ) — KRS EC, 7y
F T EITVET,
24 | sph_commBndCell( VR — D WEEE 7 — RIS TRAR B ViR 0@ 1E
solverid, data, iface, ierr) EITVWET,
25 | sph_printText (solverid, label, message) THXARNT 7 ANMIA =TI LET,
26 | function real*8 sph_ getTime BER R OBS 2TV ET,
3. HIL—F UM
3. 1 WAIFATHEDHIM
subroutine sph_isParallel (iret)
WHIETTHDNEHWTLET,
GIE= integer iret [out] A B AT O i
iret = 10 & X W FFELT
iret =-10 & X HIKRFEAT
(fkE FR431))

integer iret




call sph_isParallel(iret)
if (iret == 1) then
write(6," (51217
else
write(6,"(F K FEIT)")
end if

3. 2 VvoR—T a2 DO ES

subroutine sph_getNumberOfGroup(solverid, num, err)

INR—=DT a2 E RS LET,

Gk integer solverid [in] VL —ID
integer num [out] PA=NPZS
integer ierr [out] RO (kzh=1/%H=1)

Y NR—DT at A ETFLET,
sph_getNumberOfNode & [l DBIE T3, VY L/ 3—DMPIV /V— 7 5% E D> H MPIB ¥ %
ANWTT et 282G L Ed,

(ke I 451
integer © solverid
integer i derr, iret
! et AHOEE

call sph_getNumberOfGroup(solverid, iret, ierr)

write(6, "(group num =", 14)") iret

3. 3 VIVoR— ) — RO

subroutine sph_getNumberOfNode(solverid, num, ierr)

INNR—D ) — R ERELET,

5%k integer solverid [in] Y R—ID
integer num [out] J— R
integer ierr [out] RV E (h=1/4&8K=-1)

I NSR—=D ) — R ETFRLET,
sph_getNumberOfGroup & [FIE DB TN, YA =D F Lvary ha—IhbEMH



ZITo TS/ — FEZBRGELET,

(fif FI451)
integer it solverid
integer I lerr, iret

' = FROESE

call sph_getNumberOfNode(solverid, iret, ierr)

write(6, "(‘'node num ="', I14)") iret

3. 4 BN W OB

subroutine sph_getVoxelDivInfo (solverid, idiv, jdiv, kdiv, ierr)
FHRTEE D ) — FOSEEERSE LET,
Gk integer solverid [in] VL —ID

integer idiv [out] L5 1Ay &%k

integer jdiv [out] JH A5y EIEK

integer kdiv [out] K msyEi

integer ierr [out] RO (kzh=1/%H=1)

B ENCB0F B RHREIR D ) — FOSEE A TS L £,
B EITIE R WGA . RV fEGern)lE- 121K L £,

(fkE FR431))
integer © solverid
integer 2idiv, jdiv, kdiv
integer $derr, iret

IR —D5ENEREBSET D,
call sph_getVoxelDivInfo(solverid, idiv, jdiv, kdiv, ierr)
write(6, "('div info =", 14, 14, I4)") idiv, jdiv, kdiv

Tl

3. 5 SHEGER DR 7 v A REE

subroutine sph_getWholeVoxelSize (solverid, isz, jsz, ksz, ierr)

VNN —DFEEREEDOR 7 YA XA LT,

5%k integer solverid [in] Y R—ID




integer isz [out] T AEEERAR 7 By X
integer jsz [out] JFAEFEERR 7 By A4 X
integer ksz [out] KHMEHEEKR 7 B4 X
integer ierr [out] RYME (Bh=1/%&/K="1)

VLR —DEFEFER AR DR 7 B A XS L ET,
BUS AR 7 B A 2304 ReVTERER A,

(fiE I 451)
integer i solverid
integer o1, k, 1x, jx, kx
integer Ioderr

D YA REERSEREZ TSI 5, (U4 REAEEERD)
call sph_getWholeVoxelSize(solverid, ix, jx, kx, ierr)
write(6, "('‘whole size ="', 14, 14, I4)") ix, jx, kx

3. 6 £ ) — ROFHEFESEEDOR 7 v AESEA VT v 7 A 2 Bt

subroutine sph_getVoxelHeadIndex (solverid, id, idim, idx, ierr)

Y NN— ) — ROFHRMERAEEIC T 2RI a— A T v 7 AERSE LET,

5134 integer solverid [in] v L8—ID
integer id [in] /— KRID
integer idim [in] 545 S1(1=0 or J=1 or K=2)
integer idx [out] B ts8A T v 7 A
integer ierr [out] R E (kTh=1/%=1)

VIS — ) — ROFHEBER BRI T 206870 — A T v 7 A2 LET,
BASE A T v 7 ZZE A ReEMEEHREEA,

(fit F 4511)
include 'sphparafort.fin'
integer i solverid
integer T,k ix, jx, kx
integer T myid
integer o derr

' B/ —FROWMEIa—rVA T v ARET 5, (A4 FeELEEERND)
call sph_getMyID(solverid, myid, ierr) ! H/— FIDORH




call sph_getVoxelHeadIndex(solverid, myid, X_DIR, i, ierr)
call sph_getVoxelHeadIndex(solverid, myid, Y_DIR, j, ierr)
call sph_getVoxelHeadIndex(solverid, myid, Z_DIR, k, ierr)
write(6, "(start index/[', 12, '1=', 14, 14, I4)") myid, i, j, k

"X_DIR=0", " Y_DIR=1", "Z_DIR=2"{X'sphparafort.fin'Zinclude L THEH L T 72\,

3. 7 & ) — ROEEERSEDOR 7 & ESA VT v 7 AR TS

subroutine sph_getVoxelTaillndex (solverid, id, idim, idx, ierr)

Y= — RO RSN T 28R T n— A Ty 7 2B LET,

Gk integer solverid [in] VL —ID
integer id [in] /— FID
integer idim [in] 54 % J51(1=0 or J=1 or K=2)
integer idx [out] BfS& STy 7 A
integer ierr [out] RO (kzh=1/%H=1)

VR — ) — ROFREBER SIS D887 a— A, T v 7 AR TS L ET,
BUSHESA T v 7 AT HTA RIS EE A,

(st I 451)
include 'sphparafort.fin'
integer © solverid
integer 1,7, Kk, 1x, Jx, kx
integer 1 myid
integer oderr
' B/ —FORRITm— A Ty 7 A BT 5, (A FerzdEien)
call sph_getMyID(solverid, myid, ierr) ! H/— FIDOHE

call sph_getVoxelTaillndex(solverid, myid, X_DIR, i, ierr)
call sph_getVoxelTaillndex(solverid, myid, Y_DIR, j, ierr)
call sph_getVoxelTaillndex(solverid, myid, Z_DIR, k, ierr)
write(6, "(end indexl[', 12, '1=, 14, 14, I4)") myid, i, j, k

"X_DIR=0", " Y_DIR=1", "Z_DIR=2"{X'sphparafort.fin'Zinclude L TEH L T 7Z &\,

3. 8 B/ — FHEYR 7 A ER O A R FtE



subroutine sph_getVoxelSize (solverid, isz, jsz, ksz, ierr)

H/— FRHEETIR B A X2BELET,

Gk integer solverid [in] V 3—ID
integer isz [out] IFR 7 w44 X
integer jsz [out] MR vV A R
integer ksz [out] KFmR 7 Ly R
integer ierr [out] RO (kzh=1/%H=1)

H/— RBHEYET LR B4 X2 G L ET,
BFR 7 B A NI TA REMEERERE A,

(st 51
include 'sphparafort.fin'
integer it solverid
integer T4,k 1x, jx, kx
integer derr

D= R A REWET D, (FA FEAZEERV)

call sph_getVoxelSize(solverid, ix, jx, kx, ierr)

write(6, "(‘node size ="', I4, 14, I4)") ix, jx, kx

3.9 e 5 ) — NEAR B

subroutine sph_getCommIDNum (solverid, i, j, k, id, num, ierr)

BEs: ) — FE& LI KO 77 A, ~A F A HMBNCEELET,

51%% integer solverid [in] Y L8—ID
integer i [in] I k3 202 (minus=-1, plus=1)
integer j [in] JHl G A%t AALE (minus=-1, plus=1)
integer k [in] Kl 5 i1k 2 A2 (minus=-1, plus=1)
integer num [out] Bz ) — R
integer ierr [out] RV E (h=1/%&K=-1)

Biti ) — FEELIKEO T T A ~A F 2 mBNZEG L £7,

(15 I 451))

include 'sphparafort.fin'
integer 1 solverid

integer, dimension(6) :: nums




integer oderr

DOBEEE ) — FEETUST S,
call sph_getCommIDNum(solverid, MINUS_DIR, 0, 0, nums(1), ierr)
call sph_getCommIDNum(solverid, PLUS_DIR, 0, 0, nums(2), ierr)
call sph_getCommIDNum(solverid, 0, MINUS_DIR, 0, nums(3), ierr)
call sph_getCommIDNum(solverid, 0, PLUS_DIR, 0, nums(4), ierr)
call sph_getCommIDNum(solverid, 0, 0, MINUS_DIR, nums(5), ierr)
call sph_getCommIDNum(solverid, 0, 0, PLUS_DIR, nums(6), ierr)
write(6, "(comm node size ="', 14, 14, 14, 14, 14, I9)") &

nums(1),nums(2),nums(3),nums(4),nums(5),nums(6)

"MINUS_DIR=-1", "PLUS_DIR =1"{'sphparafort.fin'Zinclude L TfEH L T 7Z& V>,

3. 10 HEE+2/—FDID Y A NEEG

subroutine sph_getCommIDs(solverid, i, j, k, id_list, ierr)

B ) — RFID DU X h 2 LJKED S5 A, v F 2 HFMBNCESLE T,

Gk integer solverid [in] V 3—ID
integer i [in] I 7 23 A48 (minus=-1, plus=1)
integer j [in] JEJF R D A0E (minus="1, plus=1)
integer k [in] K5 a4 2 47# (minus=-1, plus=1)
integer id_list [out] BE#: , — RIDVY &
integer ierr [out] RO (kEh=1/%H="1)

Bz ) — FIDO Y A2 b2 LJ Ko7 F 2, ~A F 2 FABNCEE L £,

(ft I 451)

include 'sphparafort.fin'

integer © solverid

integer, dimension(6) : nums

integer,dimension(:),allocatable :: id_list

integer oderr
VOB — MBS 5, (FMINUSY )

call sph_getCommIDNum(solverid, MINUS_DIR, 0, 0, nums(1), ierr)
! B/ — RFIDY X b2 EAGT 5, (-MINUSH M)

if (nums(1) > 0) then

allocate( id_list(nums(1)) ) lid_listd 7 = 7 — b




call sph_getCommIDs(solverid, MINUS_DIR, 0, 0, id_list, ierr)
B3/ — KU R hOFR

write(6, "(comm node ids[minus i_dir:', I2,'T=", $") nums(1) ! / — F¥k

do i=1, nums(1) ' 7—FRU X}
write(6, "(I12, $)") id_list()
end do

WRITE(*,'(1H)')
deallocate(id_list)
end if

3.

"MINUS_DIR=-1", "PLUS_DIR =1"{Z'sphparafort.fin'#include L Tf# ]
SN

11 BEET2 /) — FofF®EL2 G

LT

subroutine sph_isCommID(solverid, i, j, k, num, ierr)

Bt ) — FOFEE LJKBOT T A, <A FAHMBNCEE L ET,
Gk integer solverid [in] V 3—ID
integer i [in] I 7 23 A48 (minus=-1, plus=1)
integer j [in] JEJF R D A0E (minus="1, plus=1)
integer k [in] K5 a4 2 47# (minus=-1, plus=1)
integer num [out] BEEE ) — N Of EIE®
>0 @ BEE — M
=0 : B/ — Rl
=—1 : FSrEhmE
integer ierr [out] RO (kEh=1/%H="1)
Bhie ) — ROAMELSK#O T 7 A ~ A F 2 HBNEUG L £ T

FHRESEI RIROEA I O AIE, 1" E I L, A EOEEOTIG AT
B3 "sph_getCommIDNum" & 720 F9°,

I

(ft I 451)

ZENTED

include 'sphparafort.fin'
integer © solverid
integer, dimension(6) : nums
integer oderr

Bt ) — FOREZRGT 2,




call sph_isCommID(solverid, MINUS_DIR, 0, 0, nums(1), ierr)
call sph_isCommID(solverid, PLUS_DIR, 0, 0, nums(2), ierr)
call sph_isCommID(solverid, 0, MINUS_DIR, 0, nums(3), ierr)
call sph_isCommID(solverid, 0, PLUS_DIR, 0, nums(4), ierr)
call sph_isCommID(solverid, 0, 0, MINUS_DIR, nums(5), ierr)
call sph_isCommID(solverid, 0, 0, PLUS_DIR, nums(6), ierr)
write(6, "(isCommID ="', 14, 14, 14, 14, 14, I4)") &

nums(1),nums(2),nums(3),nums(4),nums(5),nums(6)

"MINUS_DIR=-1", "PLUS_DIR =1"{Z'sphparafort.fin'Zinclude L TEH L T 7Z& V>,

3. 12 /—FKIDDEE

subroutine sph_getMyID (solverid, myid, ierr)

IYIARNHNOATat 2A0a—hLVT 7 FSEEEGLET,

Gk integer solverid [in] VL —ID
integer myid [out] Zat X7 N—7ID
integer ierr [out] RO (kzh=1/%H=1)

VILARNOH Fuat20oua—hLs o 7&K 5ABELET, |

it F A5
include 'sphparafort.fin'
integer © solverid
integer 1 myid
integer derr

' — FIDOES

call sph_getMyID(solverid, myid, ierr)

write(6, "(myid ="', I4)") myid

3. 13 7u—FK%x A}

subroutine sph_broadcast (solverid, data, ic, idatatype, isrc, ierr)

INNR—NOT BRI L TT—FDTa—Rxx A FEITVET,

5%k integer solverid [in] Y R—ID
DATA_TYPE data [in/out] T—X




integer ic [in] T D

integer idatatype [in] F—4 %l . DATA_TYPE
integer isrc [in] »#EiL/ — RID

integer ierr [out] RYME (Bh=1/%&/K="1)

INNR—NOTFat R L TCF—ZD7Ta— KXy A NETVWET,
T — 2 F(DATA_TYPE)IZ Wi, "1. #3 (2) 7 — %A : DATA_TYPE"2# &M L C<
7230,

(fi i 451)
include 'sphparafort.fin'
integer 1 solverid 1 VL RID
integer D myid ! B/ —FKID
integer tog ! 74 Fev
integer, dimension(3) sz ' R vAP A X

real, dimension(1-g:sz(1)+g, 1-gisz(2)+g, 1-gisz(B)+g) = p ! T—4
integer derr
call sph_getMyID(solverid, myid, ierr) ' B/ — RIDOEHS
! B =T =X OIERRETT S
if (myid == 0) then
do k=1-g,s2(3)+g
do j=1-g,s2(2)+g
do i=1-g,sz(1)+g
p(i,j,k)=10%i+1*j+0.1*k
end do
end do
end do
end if
' TE—FRE*¥Y A MEATD
call sph_broadcast(solverid, p, &
(sz(D+2*%2)*(sz(2)+2*g)*(sz(3)+2*g), &
SPH_FLOAT, 0, ierr)
' TR—=FRXx AT =FOT A NN EITI, (T ITH)
do k=1-g,sz(3)+g
write(msg, "(k="14)") k
call sph_printText(solverid, "history", trim(msg)//char(10)//char(0));

do j=1-g,sz(2)+g




do i=1-g,sz(1)+g
write(msg, "(6.3)") p(, j, k)
call sph_printText(solverid, "history", trim(msg)/" ");
end do
call sph_printText(solverid, "history", char(10)//char(0));
end do
end do

" SPH_FLOAT =-10", X O\Z DD 7 — # BIE % 3 55413 sphparafort.fin' %
include L TEA LTS 720,

3. 14 [R#MT—H%E

subroutine sph_send (solverid, data, ic, idatatype, idst, ierr)

VIR —NDOZAEN ) — RIDICH L TCTF — X DEEZITVWET,

Gk integer solverid [in] VL —ID
DATA_TYPE data [in] T—H
integer ic [in] T =2 DO
integer idatatype [in] 5 — 4%l . DATA_TYPE
integer idst [in] Zf5% 7 — RID
integer ierr [out] RO (kzh=1/%H="1)

I NN—HNDOZAE 7 — RIDIZx L TTF — X OEFEETWET,
BRI Te X IR EE R ET,

(fkE FR431))
include 'sphparafort.fin'
integer © solverid 1 Y L_1D
integer T myid ! B/ —FKID
integer tog V A R
integer, dimension(3) i sz VR BAFA X

real, dimension(1-gisz(1)+g, 1-gisz(2)+g, 1-gisz(B)+g) = p ! T—4
integer oderr
call sph_getMyID(solverid, myid, ierr) ' B/ — FIDOHUE
' =T — X DERELT S
if (myid == 0) then
do k=1-g,52(3)+g




do j=1-g,sz(2)+g
do i=1-g,sz(1)+g
p(@,j,k)=1*i+0.1%+0.01*k
end do
end do
end do
end if
EEAREATO
if (myid == 0) then ! #ExXL/—K=0
call sph_send(solverid, p, &
(sz(1)+2*g)*(sz(2)+2%2)*(sz(8)+2*g), SPH_FLOAT, 1, ierr)

else if (myid == 1) then ' ZfEH// — =1

call sph_recv(solverid, p, &
(sz(D)+2*2)*(s2(2)+2%2)*(sz(3)+2*g), SPH_FLOAT, 0, ierr)

end if

T—=EDT7 A NN EITY, (TARAVTH)
do k=1-g,sz(3)+g

write(msg, "(k=",14)") k
call sph_printText(solverid, "history", trim(msg)//char(10)//char(0));

do j=1-g,sz(2)+g
do i=1-g,sz(1)+g
write(msg, "(6.3)") p(, j, k)

call sph_printText(solverid, "history", trim(msg)//" ");

end do
call sph_printText(solverid, "history", char(10)//char(0));

end do

end do
" SPH_FLOAT =-10", X O\Z DD 7 —# BIEH % 3 55413 sphparafort.fin' %

include L TEHA L TS EE0Y,

3. 15 [R#MT—42%E

subroutine sph_recv (solverid, data, ic, idatatype, isrc, ierr)

VNN —=NDZIEN 7 — FID I L TF—Z DEE TV ET,
Y 8 —ID

integer solverid [in]

515




DATA_TYPE datalout] T—X

integer ic[in] T D

integer idatatype [in] F—4 %l . DATA_TYPE
integer isrc [in] »#EiL/ — RID

integer ierr [out] RYME (Bh=1/%&/K="1)

INVNR—NDEET /) — RIDN ST — X %% 5 LE T,
EEEF Ty X TZEERY, T—HOEENETTHETETRHLORREL 72D £,

(BERIY - R T — 2 = E 2 )

3. 16 JERAT—HKLE

subroutine sph_iSend (solverid, data, ic, idatatype, idst, ireqkey, ierr)
Y NS—=NOZAGH ) — FID IZH L TT — X OEEEITNET,
Gk integer solverid [in] VL —ID
DATA_TYPE datalout] T—5
integer ic[in] T =2 DO
integer idatatype [in] 5 — 4%l . DATA_TYPE
integer idst [in] Zf5% 7 — RID
integer ireqkey [out] EEV A MF—
sph_wait X /dsph_waitAll * Y v RCfli
integer ierr [out] RO (kEh=1/%H="1)

VNN —=NDOZAEHE 7 — FIDIZx L TF — & OEREEITVET,

BB T ey I 7BELRY, BEOTETHLERDLIZLEHY FEA,

LU, #%EY 7 =& k¥ —(ireqkey)Z CTsph_wait, sph_waitAll ¥ {Zsph_waitRequestAll
AV REMOH L, BETRLZITOLRITIIERD £8A,

(fkE FR431))
include 'sphparafort.fin'
integer © solverid 1 Y L_1D
integer T myid ! B/ —FKID
integer tog ! 74 Fev
integer, dimension(3) sz ' R BAF AR

real, dimension(1-gisz(1)+g, 1-gisz(2)+g, 1-g:sz(3)+g) = p ! ¥—%#

integer © ireqkey, 1err




call sph_getMyID(solverid, myid, ierr) ' B/ — RIDOES
' I =T =X OEREITD
if (myid == 0) then
do k=1-g,sz(3)+g
do j=1-g,sz(2)+g
do i=1-g,sz(1)+g
p(,j,k)=0.1*1+0.01*j+0.001*k
end do
end do
end do
end if
Vo FERIMIESAZE 21T 5
if (myid == 0) then ' #fEir/—R=0
call sph_iSend(solverid, p, &
(sz(1)+2*%g)*(sz(2)+2*%2)*(sz(3)+2*g), SPH_FLOAT, 1, ireqkey , ierr)
else if (myid == 1) then ' ZfEH// —R=1
call sph_iRecv(solverid, p, &
(sz(1)+2*g)*(sz(2)+2%g)*(sz(3)+2*g), SPH_FLOAT, 0, ireqkey , ierr)
end if
! (DR EAT H)
! WEDOTETHLEIT I,
call sph_wait (solverid, ireqkey, ierr)
! T=EDT7 7 ANV EITY, (TAvTH)
do k=1-g,sz(3)+g
write(msg, "(k=",14)") k
call sph_printText(solverid, "history", trim(msg)//char(10)//char(0));
do j=1-g,sz(2)+g
do i=1-g,sz(1)+g
write(msg, "(6.3)") p(, j, k)
call sph_printText(solverid, "history", trim(msg)//" ");
end do
call sph_printText(solverid, "history", char(10)//char(0));
end do
end do

" SPH_FLOAT =-10", X O\Z DD 7 —# BIEH % 13 55413 sphparafort.fin' &
include L THEAH LTS 72 &0,



3. 17 FEFEMT—2%F

subroutine sph_iRecv(data, ic, idatatype, isrc, ireqkey, ierr)

Y NNR—=NDEETL /) — FID oD T —F DZAZHITVET,

CIE integer solverid [in]
DATA_TYPE datalout]
integer ic[in]

integer idatatype [in]

integer isrc [in]

integer ireqkey [out]

integer ierr [out]

Y )v3—ID

Vabbid

T =2 D

7 —4 % . DATA_TYPE

H#E3x/ — FID

ZIEV 7T A hF—
sph_wait X /dsph_waitAll  V v RCfli
RO il (eBh=1/K54=-1)

VIR —NDEETE ) — RIDS DF —F DZE 2TV ET,
EZEFFETe o TBEERY, BEORETRLERDZZLIEFEHY EHA,

L, ZFY) 7 A k% —(ireqkey)iZ Ts

ph_wait, sph_waitAll X /¥sph_waitRequestAll

AV RO L, BTRHRLETODRITUERD A,

(BERBI : FERMT — 2 X E 2 M)

3. 18 /— FHEELE

subroutine sph_allreduce(solverid, sendbuf, recvbuf, ic, idatatype, ioptype, ierr)

VI NN—=NDFEEITL /) — RID 1 oDT —F DG HITVET,

5134 integer solverid [in]
DATA_TYPE sendbuf [in]
DATA_TYPE recvbuf [out]
integer ic [in]

integer idatatype [in]
integer ioptype [in]

integer ierr [out]

Y L 3—1ID

EENy 77

ZERNY T 7

T—H O

7 — %M . DATA_TYPE
EE O : OP_TYPE
RO (Eh=1/&8="1)

VIR —ND ) — R THAE TV ET,

CEEET




integer it solverid

real I tmp, sum_val
integer I lerr, iret
DoYn—7 — FRITREHEE 21T 9,
tmp = 1.5

sum_val = 0.0

call sph_allreduce(solverid, tmp, sum_val, 1, SPH_REAL4, SPH_SUM, ierr)

write(6, "('sum value =", 6.3)") sum_val
"SPH_REAL4 =-10", kO Dftho 7 — 2 FEH, SPH_SUM=102, K O Oft O E
$ % 7 5 %4 13 sphparafort.fin' Zinclude L TEH L T 720y,

3. 19 FERMBEDETHRDL

subroutine sph_wait(solverid, iregkey, ierr)

FERMEZEORTHLEITVET,

Gk integer solverid [in] VL —ID
integer ireqkey [out] EEEEV 7 =A FF—
integer ierr [out] RO (kzh=1/%H=1)

"JERIT — & 2415 (sph_iSend)", "FERIHT — & %15 (sph_iRecv)" D IEZAF7E TREH H4T V)
ESr e

sph_iSend/ sph_iRecviZ T IT - T2 8ME/A5 ) 7 = A P X —DEZEE TRHLEITWVE
ED

sph_iSend/ sph_iRecviZ &> CTHUfG L 7=V 7 =& b % —|Isph_wait, sph_waitAll X /%
sph_waitRequestAll A ¥ v RIZE 5T, TX_XRTOEZEDOE T E2ITORITNITRY FHA,

(EIE - SRR — 2 X152 R)

3. 20 HEEOFRMBEOETHD

subroutine sph_waitAll(solverid, ikeynum, ikeylist, ierr)
B O EFMEZEOZETHLEITVET,
5%k integer solverid [in] V R—ID

integer ikeynum [in] FBEERE) VI/ZA =T X 0K
(ikeylist D E )




integer ikeylist [in] EEERE)Y 7= A RF—VU 2 b

integer ierr [out] RV E (Bh=1/%&K="1)

"FERIE T — & 2415 (sph_iSend)", "FERIH T — & %45 (sph_iRecv)" D IEZAF7E TREH A 4T\
£

sph_iSend/ sph_iRecviZ CTZIT - 72 8(E/ZA(E ) 7/ = A X —DEHTHDH Y 7 = A FF
—U A FDOFTXTOEZEZTHOEITVET,

sph_iSend/ sph_iRecviZ & » THEUS L 72V 7 = X k% —|Isph_wait, sph_waitAll X%
sph_waitRequestAll A ¥V v NIZ X > T, T RTOEZEOE T ZITORTILR Y £ A,

(fiE I 451)
include 'sphparafort.fin'
integer 1 solverid 1 VL RID
integer D myid ! B/ —FKID
integer tog ! 74 Fev
integer, dimension(3) sz ' R vALHP A X

real, dimension(1-gisz(1)+g, 1-gisz(2)+g, 1-gisz(B)+g) = p ! T—4
integer, dimension(2) i ireqkey_list
integer derr

P (ENE IR — 2 A E 2 )

U FERENEZAE &AT O
if (myid == 0) then ' %5/ —RK=0
call sph_iSend(solverid, p, &
(sz(D)+2*g)*(sz(2)+2*g), SPH_FLOAT, 1, ireqkey_list(1), ierr)
call sph_iSend(solverid, p, &
(sz(D)+2*g)*(sz(2)+2*g), SPH_FLOAT, 2, ireqkey_list(1), ierr)
else if (myid /= 1) then ' %%/ —R!1=0
call sph_iRecv(solverid, p, &
(sz(D)+2*g)*(sz(2)+2*g), SPH_FLOAT, 0, ireqkey_list(0), ierr)
end if
! (DI AAT H)
! WEDOTETRLET I,

call sph_waitAll (solverid, 2, ireqkey_list, ierr)

P (AR IR — 2 A E 2 )




3. 21 TXRTOFEPMERFEOZETIFDH

subroutine sph_waitRequestAll (solverid, ierr)

FRTOFAMEZE O THLETOET,

Gk integer solverid [in] VL —ID
integer ierr [out] RO (kzh=1/%H=1)

"JERHIT — & 2615 (sph_iSend)", "FE[FHIT — & %15 (sph_iRecv)" & 1T > 7= § X T D{E D
FETHHLEITWET,

sph_iSend/ sph_iRecviZ T IT - 72 i8ME5/2(E ) 7 = A X —%fFHET, BENET &
720 TWIRWT N TOIHERIIEE ZEDTETHDLEITVET,

(fikE FA431))
include 'sphparafort.fin'
integer it solverid 1 V)L RID
integer © myid ! B/ —KID
integer tog ! 74 Fev
integer, dimension(3) sz ' RBP4 X

real, dimension(1-gisz(1)+g, 1-gisz(2)+g, 1-gisz(B)+g) = p ! T—4
integer, dimension(2) i ireqkey_list
integer derr

P (AR IR — 2 A E 2 )

D FERBNEZE AT

if (myid == 0) then ' %5/ —RK=0

paflls

call sph_iSend(solverid, p, &
(sz(D)+2*g)*(sz(2)+2*g), SPH_FLOAT, 1, ireqkey_list(1), ierr)
call sph_iSend(solverid, p, &
(sz(D)+2*g)*(sz(2)+2*g), SPH_FLOAT, 2, ireqkey_list(1), ierr)
else if (myid /= 1) then ' %%/ —R!1=0
call sph_iRecv(solverid, p, &
(sz(D)+2*g)*(sz(2)+2*g), SPH_FLOAT, 0, ireqkey_list(0), ierr)
end if
! (DI EAT H)
! TRTOBEOETRHLEIT ),




call sph_waitRequsetAll (solverid, ierr)

P (AN IERT — 2 R 2 M)

3. 22 T

subroutine sph_abort (ierrcode)

EE#L TWAEaIa=br—207 R/ T LET,

GIb integer ierrcode [out] T5—a—F

EEIL TWAERaIa=r—207atk 22K T LET,

(ke 451
integer © solverid
integer 1 myid
integer oderr

! /— FIDOEfE
call sph_getMyID(solverid, myid, ierr)
if Gerr == -1) then
| =7 —
call sph_abort(-1)
end if

3. 23 N7

subroutine sph_barrier(solverid, ierr)

IIUNR—=DFTRCOD /) — KRERETET, Ve 7E2i70ET,

5%k integer solverid [in] Y R—ID
integer ierr [out] RV E (h=1/4&8K=-1)

VIR —=DFTRXCD /) — RBFERHTET, 7 yX o 72T ET,

(fif FI451)
integer it solverid
integer oderr

real*8 : sph_getTime




real*8 I cur_time00, cur_time01
' N7
call sph_barrier(solverid, ierr)

cur_timeO1 = sph_getTime() ! RERHE

3. 24 {AEEB/LOMEOFEH

subroutine sph_commBndCell(solverid, data, iface, ierr)

VNS —DERE 7 — FRENC TR VEE OBEIE 21TV E T,

Gk integer solverid [in] VL —ID
DATA_TYPE datalin/out] T—H
integer iface [in] ARV DIBE T DL

integer ierr [out] RO (kzh=1/%H=1)

Y NS —DREE ) — RIS TRARE VIR OEE 247V, AB 2 LV OEOFEF 21TV E T,
WANFEATRE D 3 FIFEITHE B <~ VTR v 7 25BN " TRE T,

MBI
Node0 Nodel
IR AR AR
TR R AR AR _
Node0 % % Nodel
(fif F1451)
include 'sphparafort.fin'
integer © solverid 1 L RID
integer T myid ! B/ —FKID
integer tog ! 74 Fev

integer, dimension(3) sz ' R BAHA X




real, dimension(1-gsz(1)+g, 1-gisz(2)+g, 1-giszB)+g) = p ! T—%
integer derr
call sph_getMyID(solverid, myid, ierr) ! B/ — RIDOES
! =T =X DR AT D
do k=1-g,sz(3)+g
do j=1-g,sz(2)+g
do i=1-g,sz(1)+g
p@,j,k)=myid+0.1*i+0.01%j+0.001*k
end do
end do
end do
' A RO
call sph_commBndCell(solverid, p, g, ierr)
! T=EDT7 7 ANV EITY, (TvTH)
do k=1-g,sz(3)+g
write(msg, "(k=",14)") k
call sph_printText(solverid, "history", trim(msg)//char(10)//char(0));
do j=1-g,sz(2)+g
do i=1-g,sz(1)+g
write(msg, "(£6.3)") p(, j, k)
call sph_printText(solverid, "history", trim(msg)//" ");
end do
call sph_printText(solverid, "history", char(10)//char(0));
end do
end do

3. 25 AL OEOEH (EVALEE)

subroutine sph_commBndCellEv(solverid, data, iface, ierr)

VN NR—OEE ) — RN TR AVEIR O EV BLOBEICTITOE T,

Gk integer solverid [in] V 3—ID
DATA_TYPE datalin/out] T4

integer iface [in] AR L DO IBIE T O
integer ierr [out] RO (kEh=1/%H="1)
Y NS —DREE ) — RIS TRAA B VIR OEE 24TV, (AB 2 LV OEOFEF 21TV E T,




w15 T RIFEVRE O ®E 2170 ET,
EVRIO@EIFHEFENCL D Y NAN—FITORTH ZENTEET,

EVRUiE{E

Node0 Node1

9

(

(fEFHH1 : sph_commBndCell % )

3. 26 AL OMEOFEH (FHEE)

subroutine sph_commPeriodicBndCell(solvID, data, iface, iface_dir, iaxis, ierr)

VN R—OEEE ) — R TRAEE LViEE D EV B o @EIc TITWE T,

Gk integer solverid [in] V 3—ID
DATA_TYPE datalin/out] T4
integer iface [in] AR L DO IBIE T O %K
integer iface_dir [in] WEmE
integer iaxis [in] HE M
integer ierr [out] RO (kzh=1/%H=1)
Y NN—DINE DA ) — RN TERAE R AVBEIROEIE 217V, (KB VOO FEH %

ITWET,
#E FRFEVRIEXROBELITVET,
EVHR OB 1TSS ENC LD YNV AR—FITORITH ZENTEET,
BfEm, AOudfE X "sphparafort.fin"% A > 7 /b— R L C"HRERER"#HH L TL
7EEW,
(GE{E1H : iface_dir)

X DIR=0 175 18)
Y _DIR=1 JJ71m
Z_DIR =2 K711

({571 : 1axis)



MINUS_DIR =-1 ~A F AW

PLUS_DIR=1 7Z A J71H]
BEAE
<:| XDIR
MINUS_DIR
<:| Receive
f:rﬁodes r Node2 Node3 from Node2
Receive
:nﬂodel ! Node0 Nodel <::| from Node0
JATE
EL Y BB

3. 27 TR ITHTIFANTZ 7 AI)VHT]

subroutine sph_ printText (solverid, label, message)

THXARNT 7 ANSDA =V EITNET,

Gk integer solverid [in] V 3—ID

character*32 file_label [in] 77 A V7~v (2747 L—vay)

character*X message [in] HAAye—

TXART 7 ANSDA =TV HNEITNET,

AT 4T L=y a VICERSNTE T 7 AN TV OEIRERECKES>TTFA N7 7 AV

WAy =V LET,

A ' — Uiz S (character*X) & 13- 2 BI%, "trimQ" 2 [ L C, Rifg D A ~— 2

OHIER, NULL("char(0)"®fINz17-> T 72 &0,

Fo, WTIHITVWEEADT, dEATOMENR D 55513k 72— R ("char(10)") ZfHi0L

TSN,

T ANT LU DFREICDNTUL, a7 47 b—var~v=aT7 VEZRLTIEIN,
(Hh7rAant, M/ — RESEOREEITD)

ZOTHRANT 7 AMEINE, Y ANERICEEE 52 ETOTHR, 73y 7HELT

DHBHENTZE 0,




(15 I 451))

include 'sphparafort.fin'

integer it solverid ! Y RID

integer U myid ' 3/ —KID

integer tog !V A KL

integer, dimension(3) sz ' R BLY AR

real, dimension(1-gsz(1)+g, 1-g'sz(2)+g, 1-giszB)+g) = p ! T—%
character*64 msg
! F—=Z07 7 A A& history", T VDR EICTIT Y, (FAAy ZH)
do k=1-g,sz(3)+g
! k=XXXXDH /)
write(msg, "(k=",14)") k
! trim(Q + {72 — F + NULL
call sph_printText(solverid, "history", trim(msg)//char(10)//char(0));
do j=1-g,sz(2)+g
do i=1-g,sz(1)+g
write(msg, "(£6.3)") p(, j, k)
call sph_printText(solverid, "history", trim(msg)//" ");
end do
! BAT DI T
call sph_printText(solverid, "history", char(10)//char(0));
end do
end do

w

28 HERFHE O M

function real*8 sph_ getTime ()

BEREZRELET,
Gk 2L
R real*8 B R

B A RS LET, (YANR=FETIZBIT V=T TIEH Y A, )
BIERE X splGetTimeORI% L 0 i L T\ &,
splGetTimeQ R D RFH O BUG HFIEIZLL T &£ /e o TWET,
[¥¥%%  splGetTimeQB#L  ***+/
double splGetTime() {



struct timeval tv;
gettimeofday(&tv, NULL);
double t = 0.0;

t += (double)tv.tv_sec;

t += (double)tv.tv_usec * 1.0e-6;

return t;

}

/**7’:*****************************/

(fst I 4511)
integer it solverid
integer oderr
real*8 : sph_getTime
real*8 cur_time01l
'R UT

call sph_barrier(solverid, ierr)

cur_timeO1 = sph_getTime() ! RER S
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