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Sphere |X Y VW ANOETERE AV R— T H5I Koy =T7 74770 TH
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FHET,
2R 7 1t 2% (Ntp) : "mpirun —np Ntp"lZ L W 8 SN 7=BKD 7 1+ 25
VR T rk 25 (M,N) : <SphVoxelDivision> (43#EI%%) %3, <SphNodeProcess>
(7Ot %) Ex. <SphNodeList> (/ — KU R k) =
RICEH>TEETONTRERHE

No | WHET 7 1 & 2 A=Y YIRS T ak R
1 | Y LG T Ntp=M+ N 1507 at A2 12720 7N
2 | B NV NFST Ntp=Mor Ntp=N 1 o0 7 at AZHEED Y R

(1) B—Y 139 7 (Ntp=M+N)
1207 av AL 12750 I NAANBEYLTHIL, 1 DOV NV ROLEFETLET,

Solver&tA7OtX Ntp =M+ N

SolverB : NAat A

SolverA : MZOEX

Ntp : "mpirun —np Ntp"iZ L 0 EE) S /B0 7 m& 28
M : SolverA IZEIXS T o= A N"Tatw A
N : SolverB IZEH [ T H - VA xT ot A%

1207 avRZ1 DD ANRNUNFELEEADOT, 1CPUDN—RFRU =T %2 59
HIENTEET,
L2>L. "SolverA" & "SolverB"H DRk (B 7' 7) OAIEET R WL BAELET,

(2) ¥/ 3947 (Ntp=M or Ntp =N)
1 o507 at R EED I NV AANERLETH, EEO NV ARERRFETLET,
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Solver&fk 7Ot A Ntp = M

Ntp : "mpirun —np Ntp"IZ K W B S /=Ko 7 r & 2%
M : SolverA [ZEIX4 T oHNTZ Y 3T at A
N : SolverB IZEX4 T o= W "\T otk 2%

1o07BY AEHDO I NABNFELETOT, 1CPUDN— Ry =T 264252
el Nl QL = S

2L, "SolverA" & "SolverB"H D% (U 7°7) OAO@EE= A MIF—72kEAND
A ab—TITH) —HOT v ARH Y FTDOTHLRIRD F9,

2.1 YINTOLADEL
INANRTaE RTEEB S NTESERO e R E VA NCEEINTE e ALY
HEIFIZEID IR 21TV ET,

No | VL 3%y kv R | a2 VN T ak R
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(1) H—Y A RERY (Y R_"T a2 HERH D)
INWNICERINT-7 0 ABOBMNEH Ve A EELWEGEE, 1207k X
W21 ODY AR ELTHENET,
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MPI_COMM_WORLD : Sphere {77/ nt AN ET S MPI 23 2=/ —#%
solverA_comm : SolverA D7 ut AN E+ 5 MPl a3 2=/ —H
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2. 3 dWFIHEIEY SR
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i

(l

SolverA

sphData

sphParaControl ler
sphParaControl ler paraKey=1
paraKey=1
sphParw

sphParav.
paraKey=3

WHIKIE 2 Z ZZ NN DEFHLETRN, 7 —F 7 7 ATEEFF-Z LT
£7

Y SONHNHIE 7 T AX Y NV ASDOFTXRTOFETT et X (/—F) MTEEZITVE
T

T =8 T ANTRPNBRER SN D WS 7 7 A%, Y ANONWFIGIE S F A L0 F
TR, fEEO e A (/—FK) BITMPIaa=r—4% - JL—7%{E%KL, TO7 1
AWM TORBEEEITO LN TEET,

10/53



3. Sphere® 7RS35 L70—

Sphere [T K AT H> V0T L7a—% Y W ABRENHRBICTERTEET,
Tu I h7a— XYV AMALICERWTEETT N, 1207 vk A1 507 18— LNE
RCEEHA,

1 oD Fat ZANITEED VY L ASABNEFEET H5HE. RO 7o —IE#XTEEEA,

No | 7ut2¥# A=A NN A=E EEARET 17—

1 Ntp=M+N VILNEFT 0 — YIUNCERINZ 77—

2 VAR T 1 — IANICHRER SN T 1 —
3 | Ntp=Mor Ntp=N Y NNIET B — YN RER SN T r—

VYWRNEFRT B — YN RBIZERS DT 1 —,
"SphSolver/SphFlow|[@label='7 17 — £ ["#E Z|Z TEHX I
77—

YR T m— s VLB ER SN T e —,
"SphereConfig/SphFlow[@label="'" 1 — £ '["E#H |2 TEFE
ni-7na—

(1) YW rgEg7o— (Ntp=M+N)
1207 BERZTI DDV ARRE LD TWLGAE, YARNIZERSINE7r—IC &
VT arTI NeRITTHILENTEET,
Solver&tk 7Ot X Ntp =M + N

SolverA : MOt X SolverB : N7Ot X

' (!l; | N

o

(2) Y dkimp7om— (Ntp=M+ N)
1 o071 ART1OD Y NVARELON TWAHHEAIZTHTXTO Y AN IH@EICE
BINEZT7a -l TIa I ABETTHIENTEET,
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SolverA : MOt SolverB : NAtX
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N

VILINBIZY VRN ERE T D —RNEBSINTVAEAIL, YAINREE 7o — | TEBHINE
T, AN ET o — BB ISR ET,

(3) Y@~ m— (Ntp =M or Ntp =N)
1oDO7 vt AEEBEDO Y NVARELTENTWDEHEE, T XTO Y ANICHEIZER
INT7ae—ILnTuerl I LAEFITTHILITTEERA,

'l

/,{,//{//é'/////,,/;’/“ Ntp = M

SolverA : MJOtxXx ~— ——
SolverB : NAatXx

VIV VRN ERE T D —RNEBINTVAEAIL, YAIAREE 7o — | TEBHINE
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Solver&tk 7Ot A Ntp = M

wmiﬁmgi&%igggg
e

SolverA Flow: :executeSolvers() ‘/lﬁ
{
SolverAz:Method1(); ¥
SolverA::Method2(); :
}

3. 1 TI24#)LF+7O—
VINEFRT O —, VNRET O —RNERIINTWRWEGE . Sphere (2 TERE A D
T 7N b7 =TT NANRETENET,
(T 7 v b7 v —FAT5AF)
VINERTa— VYAERET B —RERIN TR WSS,
"SphFlow[@label='sph_simple_voxel |"E &N EFE I N TV DA,
Tnvzy MY—ATHh I A= T =2 T ADEFEH],

sphSvFlow(FZ7 # N b2 O—) V2749 h7S5

executeSolvers()

<,\:‘I

J initial izeSolver(steptime)

initializeSolvers() ol ‘ -
>‘ initial izeCouple()
WAP_STEP/L— ﬁ‘ loopSolver (stept ime) ‘
>} executeCoupler() ‘

J ostSol ver (stept ime) ‘
postSolvers() gl P b

postCoupler()

v

(1) executeSolver()
VI NNEATORE R & 72 H BT,
Z OB LT OB EFOH LET,
a. initializeSolver() : I LB
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b. mainLoop() s A U N—T R
c. postSolver() s R FEALE B

(2) initializeSolver()
VNS, T T O EATVET,
VNS T 7T DLLNT OREBAEFFOM L £,
Y JL2X : initializeSolver()

717" : initializeCoupler()

(3) mainLoop(
H7 ot XZERLHE LD Y NIRF LT MAX_STEP 35— 7 %240 iE L £97,
VIV ROREHNIEZ X, Y AN ID /NS WEIZR Y £,

(4) loopSteps(step, solv_label)
VYIS, T T DAT y TETEEB A LET,
(VL)
B vt RHFET D YNk LT, LN OREBEZFFOH L ET,
Y 12X : loopSolver(step, solv_label)

(I 7F)
ERNCEIT LI YV ARARNEBR Y VAN TH D H 7 710k L TLLT ORI A FEO
LET,

7177 : loopCoupler(step, solv_label)

(5) postSolver()
VNS, AT T DT 2TV ET,
YIS, BT T DLTFOBEBEFOHLET,
Y 12X : postSolver()
7177 : postCoupler()

4. T—HHhT
P2 H ST FEID ) NS DER AT AICEZELET,
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dataBA'

dataCA'

f
dataBC
CouplerBA -

K )
CouplerCA Yig?;§>00uplerBC
%

N7 TET =2 ae—zf7 ) ZRER L EHEREFF> TV ET

Z IR T —Z DAL T
a B —jn Y LN g B2y LR
—>
aA—gT—4 ar—gr—4

12O T ZIE1ODT —XO#EREITNETOT, HEkOT—%, HEOBEKETT >
LA, BEOD T T RBLEILRY FT,

B NN EFHIAAOT R LTH T IR ERENET,

S NVANZER SN T T1ET =2 DFEEITV, BRI NARDOA T FZ1ET—5 D
ZEEITO &R ET,

SolverA SolverB SolverG
7otx /0 1T 2 3 4 5\(6 7 8 9\/10 1 12 13\
HEEEEEEEEn coupler
HEEEEEEERR couplrth
S B A A

‘ ‘ ‘ ‘ ‘ CouplerCA

107t RTBRY NN, BH Y AAREEL TWABREIL, D7 T137— % Dk
ZEH 1 DD H 7T TITWET,

15/53



SolverA

SolverB
Jaotx 0 1 2 3 4 b 6 7

L] ot

4. 1 HT7SOUIN—T, Aa32=F4—
HFIE. BRI, FHIAROD T o R L TH T INERINETDOT, #
DB, WH7 a2 20T 51507 V—7F, a3 a=5 4 —Z/ERKLET,

Solver£4k = Ot X :MPI_COMM_WORLD

Coup lerAB:coup | erAB_comm

SolverA : solverA_comm SolverB : solverB_comm

MPI_COMM_WORLD : Sphere {77/ nt AN )ET S MPI 2 2=/ —#%
solverA_comm : SolverA D7 ut AN @45 MPl a3 2=/ —#
solverB_comm : SolverB D7 u ¥ ZANE@+T A MPI 23 o=/ —#

~

couplerAB_comm : SolverA, SolverB ® 7' mt A3 g3 5 MPI 2 I == —¥

~
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4. 2 Hh7SOTF—4HaE—

SolverA

SolverB

pitchB

=
2
a
\ [FERUEERB
TR RIEERRA
ZRYN/S EEH VIS
Jotx

(1) 2RI T ZIIINNROBRT—45 (ab—x) NoRENY 77 —%2FkLET,
EENYy 77 —id, BEL/ —FEHEEL QW DHEEOV A X&KL, %EL —
Ry, BEUER L 97

EENY T 7—
EET—4
EENY 77— A4 X
ET — & B hh R

I

j(l

5

(2) ZBRATTDORERNY 77 —5EHH T TOZENNY 7 7—IZEELET,

(3) EHATZ13%ENY 77— bMEME 2T WER NNy 77 =7 —Z & v b
L/ji‘@—o

(4) EFANY 77 =LY NNROEHFT—4 (av—%) IF5—Fzav—LET,
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5.

A HHIE 2 = A (sphParaController)i, > /LD R GEIE D& HE

YV ILAD A FIELT

EHEAEITWVET,

VIV NFEIZH R
SPHERE TIiEiF4HI4E 7 = A D2

BRI K VAT 2 HENH Y £,
(CELTFDRAY v Rt LES,

WA FEATIZ I T 2 181

No | 77 A AV N4 BC]]

1 sphSolverSv virtual int initializeVoxel(); a7 4 —va SIIER
ST oy BT ETHE » THEE
T RAEFHIE 7 T A % AR
LET,

2 int initializeVoxel( J—RUXPMERIZELY <L
const sphElem* nodelist_elem, FRy 7 AKX AT OEE S E
const double voxel_origin[3] = NULL, BAT o T2 - H 3 5 il 48
const double voxel_pitch[3] = NULL); 7 I AELERLET,

3 int initialize Voxel( LJK Fraonp s T
const size_t voxelsize[3], L EI ATV, HEERT RS
const unsigned int division[3], HilfE 7 7 A& AR L ET,
const double voxel_origin[3] = NULL,
const double voxel_pitch[3] = NULL);

4 int initializeVoxel( Tat 2 (=0%%8) 15T
const size_t voxelsize[3], THBWIZ LK %5y
int proc_num = 0, FNEATUN, HEERS T F G 51 ) A
const double voxel_origin[3] = NULL, 7T AELERLET,
const double voxel_pitch[3] = NULL);

5 sphSolverUnst | virtual int initializeUnstMesh(); av 74T —va VILESR

SHT A « HREFBIHE- T
G T LS 2 Z 2
EAEMLET,
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No | 77 A AV R4 BC]]

6 virtual int initializeUnstMesh( Bl « HHRT 7 A DB,
const char* fn_node, FRT — X witihA, FEREER
const char® fn_elem, FTHIEFIHE 2 7 2 & ER L
const char* fn_grp = NULL, N
const char* fn_bnd = NULL,
sphUnstMesh::MeshDataType dtype

= sphUnstMesh::MESH_DOUBLE);

7 virtual int initializeUnstMesh( DRI ER 7 7 A VDD
const char* dist_fname, WET — X gl A, FEREER
sphUnstMesh::MeshDataType dtype TH B 7 Z A B AR L

= sphUnstMesh:MESH_DOUBLE); | £7

5.1 avrq4JL—vay

SPHERE T, 22> 7 4 7 L —3 = VI(ZHENK -
7T A BEVERT 2 Z LA ARETT,

LIF, g - EIERICET a7 0 L—y g viconCitib LET,
PRI OWTIX Tar 7y Zb—varik~v=aT7 V] 22 LTIEEN,

SEME A ERT D Z &2 L0 A i

5. 1. 1 SphDomainInfo 2% (fEEEHR)
sk )L—IL
BEFRB SphDomainInfo
A & HEBEHOBEREERT S
B i3

EE2 & 5l
id A ID (BH) 7=
label HAlg (XF5D) TE

NAARELGER (FERELTRYSFBIER)

BERE B A
SphVoxelOrigin RREEEERT 5. WA
SphVoxelPitch EvFEERT b, TE

(%1)

SphVoxelSize HEEHEORI YA XEEET S, TE
(4 FRILIEFEFELZLY

SphStartIndex WMRAVTIYIREEERT o TE
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RN iELgESE - {0, 0, O}
SphVoxelWidth HEZHOBERES 5, 533
(%1)

(% 1) <SphVoxelPitch>, <SphVoxelWidth>BZ D &6 5 M—FIT 3 50k L i (T (X
YEHEA,

EpuN .t
<SphSolverList>
<SphSolver>
<ShpDomainInfo>

<SphVoxelOrigin ox="-0.5" oy="-0.5" 0z="-0.5" />
< SphVoxelSize ix="64" jx="64" kx="64" />
<SphVoxelPitch dx="1.5625e-02" dy="1.5625e-02" dz="1.5625e-02" />
</SphDomainInfo>
</SphSolver>
</SphSolverList>

5. 1. 2 SphSteer EFX (VIL/INDEIT/INT A—A2)

ot )L—)L
EX4 SphSteer
A & VILINDERTINSA—2EFET D,
B k3

B4 B &3l
id #AlID (E#H) WA
label HAlE (X=F50) TE

NETRELER (FERLELTRYBIER)

BEFR4 BR A
SphDir VIO NI T 4 NV F DFLak TE
SphNodeList J—FRROYA X BETO—NILA Ty I R%E =

E&ET D,

SphVoxelDivision /—ROREFEEEERT . =
SphNodeProcess AR S &
ShpStartCondition MRIZAURL Y e SERAEIN =
CEER)

(1) <SphNodeList>, <SphVoxelDivision>, <SphNodeProcess>IZ&>T., 7Ot X%,
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DEIFEITRESNDN, BEIBMEILTET S,
(&) SphNodeList > SphVoxelDivision > SphNodeProcess (&)
ERDBEIBMDERMNEREN-IZE. THOERIEIESRT D,
(2) < SphVoxelDivision>&% . < SphNodeList>Z%., <SphNodeProcess>EHZxMN7FTE
LEBEWEEIE., VILNAETHO 7O RN WELBIZBHHET S,

5. 1. 3 SphNodeProcess % (/ —F 7R X%
ik JL—IL

ERE SphNodeProcess
A & VILINDRT IO ERABEEET 5,
B %
B ® &3l
value VILNADETTOERH IR
RNEAAELER (FERELTRYBIER)
ERE Bk &3
L
Eapud ]l
<SphSolverList>
<SphSolver>
<SphSteer>

< SphNodeProcess value="8" />
</SphSteer>
</SphSolver>
<SphSolverList>

5. 1. 4 SphVoxelDivision 2% (/ — KA EAE)
stk L—v

BERD SphVoxelDivision
A & J—FREBEERT S,
= 3
EE2 & 5l
i I AmED 57 EIE WA
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=

J ARDTENE

(2RTETILOHEITLE)
k K ARD D EH T
(2RTETILOHEITLE)
NAFRELGER (FERELTRYRFBILIESR)
BRB Bk R
7L
Epu
<SphSolverList>
<SphSolver>
<SphSteer>
<SphVoxelDivision 1="2"j="1"k="1"/>
</SphSteer>
</SphSolver>
<SphSolverList>
5. 1. 5 SphNodeList % (/ —FUJ X k)
sk )L—IL
BR4 SphNodeList
A & J—RURFEEET B,
B %
Bita B ¥l
id #AlID (&) TE
label Halg (FEI) T=
NEBFRLEER (FERELTRYRBIESR)
BERD B Rl
SphNode J/—FOEBREEET Do TFE
EpuN Ll
<SphSolverList>
<SphSolver>
<SphSteer>

22/53




<SphNodeList>
<SphNode nodeid="0">
<ShpSize ix="64" iy="32" iz="32"/>
<SphStartIndex i="0" j="32" k="32"/>
</SphNode nodeid>
<SphNode nodeid="1">
<ShpSize ix="64" iy="32" iz="32"/>
<SphStartIndex i="32" j="0" k="0"/>
</SphNode nodeid>
</SphNodeList>
</SphSteer>
</SphSolver>
<SphSolverList>

(TBD) FFRE9IZ DFI 7 7 A WIZ L 5 5 EEROBIGICEE T IE,

5. 2 VIIL\IFIFIES S ABEFRA Y v FEM

5. 2. 1 RIUELPMELE (A>T L—2aVER)

virtual int initializeVoxel(Q);

AV T 4 T —a VICERINTEIFECHE o TSR TSRS 7 7 A Ak L ET,
513K L

UK A -1terror, O:forced terminated, 1:normality

a7 47— a UIZES S 17 SphDomainInfo %3 (FEIRAE ) . SphSteer #3 (V/
JWNDEAT/NT A—F) I DAEEE OGN 7 T A2 L ET,
YIS EN AT 4 L= a COERIEAFE TSI 2 7 2ADEKZ1T 5%
A1, "initializeVoxelQ)" A ¥ v K& VA MANZER L C, WHIGIH 7 7 2D = — R4
LR L CEZEW,

5. 2. 2 ROEILDEE (/—FY)RXMERIET)

int initialize Voxel(

const sphElem* nodelist_elem,
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const double voxel_origin[3] = NULL,
const double voxel_pitch[3] = NULL);

J— KU A RBERIZE D~ AT Ry 7 R Y A T OESYE AT o P Wik TSI 2 5 2 % Ak L
+,

5% nodelist_elem J—RU R NEH
voxel_origin[3] S R A
voxel_pitch[3] BreyF

=0 E -1terror, O:forced terminated, 1:normality

OV T 4 =y a VIZERSINTE ) — R A MERIIW > T VTR Y 7 A5E| %17
VY, FEERT OIS 7 Z 2 BB L T,
(TBD) ¥+3kA912 DFI 7 7 A W X B 5 EIG SR OB E T T &,

5. 2. 3 HRUEILDEAL LIKDEIHEEE)

int initializeVoxel(
const size_t voxelsize[3],
const unsigned int division[3],
const double voxel_origin[3] = NULL,
const double voxel_pitch[3] = NULL);

LJK 71D EFHITIE TS EN 24T MGk HIEAIHIE 7 7 2 2B L £,

513 nodelist_elem[3] RYEILYA X
division/[3] LJK J5 55k
voxel_origin[3] JR R
voxel_pitchl[3] WreyT

UK A -1terror, O:forced terminated, 1:normality

LJ K 10 D43 EINHE » THESE 24704/ — ROFRER AR H L, Sk H o
B 7 5 A Z AR L ET,

5. 2. 4 RIOELMHBE (TOEXBIEE)

int initialize Voxel(

const size_t voxelsize[3],

24/53




int proc_num = 0,
const double voxel_origin[3] = NULL,
const double voxel_pitch[3] = NULL);

Tut 2% (=% (ST THBNIC LILK FRICHESE 21T, s SIS 2 7 2 24
L ET,

513 nodelist_elem[3] RT VYA X
proc_num HEIT T 2
voxel_origin[3] Ji R AR
voxel_pitch[3] BreyF

=0 E -1terror, O:forced terminated, 1:normality

SET v 2505 LK FRNZFHREER A S22 D X )2 aE 2170, fEdEs Aol
BRI 7 5 2 A L E T,

5. 2. 5 Aylafi#ilt Q745 L—Y a3 vER)

virtual int initializeUnstMesh();

AT AT =y a ATERS NN - ERERITUE - TIFEIEE - HIESIHIE 2 7 22k L E T,

5% L

UK A -1terror, O:forced terminated, 1:normality

5. 2. 6 Aviaffilt ER-ERT77MI)

virtual int initializeUnstMesh(
const char* fn_node,
const char* fn_elem,
const char* fn_grp = NULL,
const char* fn_bnd = NULL,
sphUnstMesh::MeshDataType dtype = sphUnstMesh::MESH_DOUBLE);

BN BRT 7 A NN, ERT —F A ISR ISR 2 T A2 AR L E T,

GIE: o fn_node HimT7 7 AV
fn_elem EHFET77 AL
fn_grp TN—TT 7 A )
fn_bnd BRET 7 A4V
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dype FEE
(sphUnstMesh::MESH_DOUBLE or sphUnstMesh::MESH_FLOAT)

UK A -1:error, O:forced terminated, 1:normality

5. 2. 7 AvPaffilt (DBIEEEERFIFAI)

virtual int initializeUnstMesh(
const char* dist_fname,

sphUnstMesh::MeshDataType dtype = sphUnstMesh::MESH_DOUBLE);

SIBOEERS 17 7 A NV DS T — X @il F, RIS 7 SR 7 F X 2k L £,

518K dist_fname STBOEREER 7 7 A v
dype i g
(sphUnstMesh::MESH_DOUBLE or sphUnstMesh::MESH_FLOAT)

UK -1terror, O:forced terminated, 1:normality

5. 2. 8 iFIHIEYS RIS

const sphParaController* getParaController() const;

sphParaController* getParaController();

WA 2 Z A 2 BG L £

5% 7L

2V 8 WA 7 Z A

5. 2. 9 MHEEYSAWE

sphParaManager* getParaManager();

WHIER Y 5 A 5BELES
514K L
RO E WHEB S T A

5. 2. 1OMPIaza=45—4HEE
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SPL_Comm getSplComm() const;

INVARDETHMPI 2 2= —2#BSLE T,

514K L

RV MPIaXa=/—%

5. 2. 11MPI ¥ IIL—T7EE

SPL_Group getSplGroup() const;

VILRDETH MPL 7 V—FE2EE L £,

5% L

UK -1 MPI 7' v—>

6. WHEERISX

WA EH 7 7 A(sphParaManager) X 51l 2 < X (sphParaController) DAk, & HL 41T
WET,

WHVEE 7 Z A I N ARERT av 22T 1 ODRFLE L, VIV NFIZAER LB
FUIAE 2 Z 2 2 NEBIC Y 2 M THRIB £,

virsehrotR

SolverA SolverB

WHIHEES S22

WHEHERS SR

WHIHES 52

No | AV v K4 B
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No

AV v R4

B!

sphParaController*®

createSvParaController(

const sphElem* solverElem,

SPL_Comm comm);

a7 47 L—3 30 SphSolver EH %
FRE L, B SN B EICHE - Tk
T FNEBIRIE 7 7 2 &R L E T,

sphParaController*®

createSvParaController(

int dims,

const sphElem* nodelist_elem,

const double voxelorigin[3],
const double voxelpitch[3],

SPL_Comm comm);

J—FUVAPMERIZEIDV VT Ry 7 A K
A 7 DREIRSY B B AT o T A &R F A1 )
o7 AEERLET,

sphParaController*®

createSvParaController(

const size_t voxelsize[3],
const size_t startindex[3],
const double voxelorigin[3],
const double voxelpitch[3],
unsigned int division[3],

SPL_Comm comm);

LJ,K 505G ©T¥%s &l 217
W, SR SR 2 T 2 2R L E
j—O

sphParaController*®

createSvParaController(

const size_t voxelsize[3],
const size_t startindex[3],
const double voxelorigin[3],
const double voxelpitch[3],
unsigned int proc_num,

SPL_Comm comm);

Tuav 2 (=4%%) S CTHEMIC
LJ,K 5B 24T, s 1
YIHIE 7 9 2 24 L ET,

sphParaController*®

createUnstParaController(

const sphElem* solverElem,

SPL_Comm comm);

a7 4 =y a VICERSIN S - E
FEHAAE - CIEMIEHE T L FI 4 2 Z
AaEg LET,
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No | AV v ’4 B!
6 | sphParaController* W BB T AN EEE, EET— 2
createUnstParaController( BAS, FEREERS T BRI 2 F R & Ak
const sphElem* solverElem, LET,
SPL_Comm comm,
const char* fn_node,
const char® fn_elem,
const char* fn_grp = NULL,
const char* fn_bnd = NULL,
sphUnstMesh::MeshDataType dtype
= sphUnstMesh::MESH_DOUBLE);
7 | sphParaController* DRIEREERK T T s ANV OEIET — X &

createUnstParaController(
const sphElem* solverElem,
SPL_Comm comm,
const char* dist_fname,
sphUnstMesh::MeshDataType dtype
= sphUnstMesh::MESH_DOUBLE);

PEAL, MRS T ALSIHIE 7 T A 2 ARk
L/ij—o

8 | int countOfParaController() const; Bk STV D IS 2 T A 82 TG L
£7,
9 | const sphParaController* BERS LTV DWFIGIE 2 7 2% U 2 b ID
getParaControllerByIndex(int id) const; TG LET,
10 | const sphParaController® Bk STV D WEHIEIE 7 T R 2 B ek % —

getParaController(int map_key) const;

EFHICTRGLET

LIF, WHERLZ T2 X Y v FOFFAICOWTHA LT,

6.

1 ROEILMELE QT4 L—2 3 0FHR)

sphParaController* createSvParaController(

const sphElem?* solverElem,

SPL_Comm comm);

ay 7 47 b—3 3 ® SphSolver EHE & 457E L C,

TAELERLET,

TEFE SN T3 BT IEHE - THEIE ST FNEZ I8 2
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F1% configElem IRV T 4 T — g CEHR

comm ala=l—H

U8 A iSRS - SR 7 5 2

6. 2 KROEILDEALE (/—F) R MEFRETE)

sphParaController* createSvParaController(
int dims,
const sphElem* nodelist_elem,
const double voxelorigin[3],
const double voxelpitch[3],

SPL_Comm comm);

J—RURANBRIZED VTR 7 A A T ORI ENEAT - TSR TR 2 Z 2 2 AR L E
‘g—o

518K dims WL
node_list J—FU R N

voxelorigin  JEL L JFEAE

voxelpitch I
comm Al a=br—%
R E RIS S 7 5 A

6. 3 RIUEILPHILE (/—FYRXRMEFRETE)

sphParaController* createSvParaController(
const size_t voxelsize[3],
const size_t startindex[3],
const double voxelorigin[3],
const double voxelpitch[3],
unsigned int division[3],

SPL_Comm comm);

LJK T D53 EEUTIE C TSR 24T a1 AR 7 7 2 2B L £,

518 voxelsize R EALYA X

startindex WmA T v 7 A

voxelorigin  JFUAUAEAE
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voxelpitch vy F
division SrEIEK
comm aAIa=f—H
UK A AR SRS I F IR 7 2 R
6. 4 RUEILDELE (/—F)RXMEREE)

sphParaController* createSvParaController(
const size_t voxelsize[3],
const size_t startindex[3],
const double voxelorigin[3],
const double voxelpitch[3],
unsigned int proc_num,

SPL_Comm comm);

a2 (=488 16 CTABMC LIK HRIEESEIZTV, i HIESIHIE 2 7 2 44
L ET,
5% voxelsize ~ RZ7B/LPA X
startindex  FARA VT v I A
voxelorigin  JEL A FERE
voxelpitch vy
proc_num a2
comm Al a=r—4
R E A RRAR SRS T AEZIHIE 2 5 2

6. 5 Avafifilt (v I4 5 L—C3UFER)

sphParaController* createUnstParaController(
const sphElem?* solverElem,

SPL_Comm comm);

- e 2
CEFR

a7 4T L— g SN

BRI > THMEER T LS 7 T 2 2 Bl L ET,

5145 configElem INRALT 4 T L— g B
comm a3 o=l —H
RV E A IERE RS T IR 7 Z 2
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6. 6 Ay a@Hilt EE-EFT771))

sphParaController* createUnstParaController(
const sphElem* solverElem,
SPL_Comm comm,
const char* fn_node,
const char* fn_elem,
const char* fn_grp = NULL,
const char* fn_bnd = NULL,
sphUnstMesh::MeshDataType dtype = sphUnstMesh::MESH_DOUBLE);

B BRT 7 A NN, ERT —F EFtAS ISR ISR 2 T A2 AR L E T,

513 configElem INNRALT 4 T — g SEHR
comm Al a=r—4
fn_node i 7 7 AV
fn_elem BRI 7 AV
fn_grp TN—T7 7 A )L
fn_bnd BEREME7 7 AV
dtype L
RV AR IR IE RS RIE A 27 5 2

6. 7 Ay affilt (DBIEEERFI7AIL)

sphParaController* createUnstParaController(
const sphElem?* solverElem,
SPL_Comm comm,
const char* dist_fname,

sphUnstMesh::MeshDataType dtype = sphUnstMesh::MESH_DOUBLE);

SIBIRHEIES 7 7 A VI DG T — X RiiA A, ISR T HSIHEIE 2 7 2 2 Bk L £,

Gk configElem INRaAyT 4 T — g VR
comm aAIa=r—%
dist_fname  WOHEERK 7 7 A v
dtype R

R & A AR E RS 7 TR AL A A 2 Z A
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6. 8 ZHRIMIIFEY S AKEREG

int countOfParaController() const;

IR S N TWDWHIHIE 7 7 282 B L Ed

515

L

R E

IS 2 Z 2%

6. 9 ZHEWIIFES S AHIMG

const sphParaController* getParaControllerByIndex(int id) const;

BRI TWDHIHHIE 7 7 2% U A S IDICCTHR&ELET,

5%

id YA KID

B i

RGN 2 Z A

6. 1 0FFIWIIFES S5 AHIF

const sphParaController* getParaController(int map_key) const;

BERS LTV DAFIFIE 2 T A &8 5kF —FFIC TR LET,

513 map_key Bikx—%&S (1~)
RO BERACFHIE 7 Z A
7.  MFIHEIES SR

W HHIE 7 Z A (sphParaController) X, Y /L NOFFEEBOEF, WHIFEITIZHBIT 5@81E

EHETVET,

sphParaControl ler

sphSvParaControl ler sphUnstParaControl ler

S ode [* 1 delnf 1 1
nfo m| m_mesh sphUnstMesh

sphUnstMeshF | oat ‘ sphUnstMeshF loat
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No | 7 9 24 Gt

1 | sphParaController WHIHIE 7 Z A DFEE 7 T A TT,

2 | sphSvParaController HEERS T OWFIGIE 2 7 2 TH,

3 | sphUnstParaController FEREERS T OWFIGIE 7 7 2 TF,

4 | sphSvNodelnfo J— RfEOR 7 EAAER, BERERE TR LET,

5 | sphUnstMesh FHEERE T DA v v 2 fFMOEE Y T ADHEIKY T AT,
6 | sphUnstMeshFloat HASEIREEAE 7O A v V2 FREFHR L E T,

7 | sphUnstMeshDouble EREEIBIER DA v v 2 fFREEHLET,

AR, WAIHEIE 7 Z 2D A Y RIZOWTHB L £,

7. 1 BERTRSEES SR
HERR A D Y VBT DEFRBIROEE, @EEHEEITVES,
(AY v F—H)
No | AV v R4 B
1 | bool getVoxelOrigin(double org[3]) const; RS AR O T R AT & BUST 2.
2 bool getVoxelPitch(double pitch[3]) const; vy FERGT 5,
3 | bool getNodeOrigin(double org[3]) const; B/ — RORGEEZ TG 2,
4 | virtual const size_t* getWholeVoxelSize() const; | 7 R E R 7V —THNOFTXTD /) — R&fEE
L7ct A REBGT 5,
5 | virtual const size_t* getVoxelSize( J— R A X515,
int nodeld = -1) const;
6 | virtual void getVoxelStartIndex( H/— RKOWHRA T v I AERET 5,
size_t sta_idx[3]) const;
7 | const unsigned int* getVoxelDivInfo() const; SENEHREBST 5
8 | bool isEv() const; FHAEIRO S ETEEZ ST 5,
bool isMb( const;
9 | int getNumberOfNode() const; J—REHRI TAV RO — Rz &S
D
10 | size_t getVoxelHeadIndex(int nodeld, unsigned | 1554 7 v 7 225 5,

int dirId) const;
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No

AV v R4

i

11

size_t getVoxelTaillndex(int nodeld, unsigned

int dirId) const;

WA T v 7 ARG 5,

12 | int getCommIDNum(nt i, int j, int k) const; BEFmMO / — NEICHEET 5 7 — R
B %,

13 | const int* getCommIDs (int i, int j, int k) const; | fEEHF WD / — FEIZEE#ET S/ — KU 2 b
ZHST 5,

14 | int isCommID(nt i, int j, int k) const; BEHFmMO /,— FEICHESTS —FOF
# - RO ETET 2,

15 | int getCommIDEv (int i, int j, int k) const; VISR OGS, FBEF MO/ — Nl
5/ — REGERET D,

16 | int getCommIDPeriodic (int face, int dir) const; | Periodici#i{g D/MERDEEMHT /) — FEE %
BAS3 5,

17 | const char* getHostName(int id); RA N EBGET D,

18 | SPL_Comm getSplComm() const MPI =X a2 =/r—%2WET 5,

19 | unsigned int getParaKey( const; WHIHIE 7 Z 2B % — 2 G5 2,

20 | void setSubKey(unsigned int subKey); WHNHE 7 Z AT X —2 TS - RET D,

unsigned int getSubKey() const;
21 | int getMyIDOQ const; H/—KOMPI 77 &ESERET 5,
22 | SPL_Comm createProcessGroup(int idNum, | 7' v &2 7 L—7" %R T 5,
int* idList, SPL_Comm world_comm);

23 | unsigned int getNumberOfGroup() const; Tut R NV—TNOFET T vt AR S
T2,

24 | unsigned int getNumberOfWorld() const; TRTOFET T ARG T 5,

25 | int getMyWorldRank() const; TRTOTaANOAT 7&K S (/—FE
) EHAET 5,

26 | int getMyRank( const; T AT NV—TNOHT I FE (/) — R
) EHAET 5,

27 | bool allreduce( /— FEEE AT 5,

void* sendbuf,
void* recvbuf,
unsigned int c,

SPL_Datatype datatype,

SPL_Op operation) const;
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No | AV v ’4 B!
28 | bool broadcast( Tae AT NV—TNOMO T ok AT — X
void* data, PEET D,
int ¢,
SPL_Datatype datatype,
int id) const;
29 | bool barrier() const; ANYTRBAEAT O,
30 | bool send( Ty X TE{TV, T REET D,
void* data,
int ¢,
SPL_Datatype datatype,
int dst) const;
31 | bool recv( Ty XTIV, T ZAEET D,
void* data,
int ¢,
SPL_Datatype datatype,
int src) const;
32 | int iSend( TayX T RO, TS EEETD,
void* data,
int c,
SPL_Datatype datatype,
int dst);
33 | int iRecv( Tay X T RO, TG EIT D,
void* data,
int c,

SPL_Datatype datatype,

int src);

bool wait(int key);

Mo/ v Tk SBEOT TR EAT.
bool waitAll(unsigned key_num, int* key_list);

VI 2AMEEF—YARD ) T ayFy
TEDFETHLEIT ),
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No | AV v ’4 B!
36 | bool waitRequestAll(); SETRBLERSTVNETXTOY A RD
FETRLEIT I,
37 | void abort(int errcode) const; MPI FEATRE AT 2,
38 | bool gather( 1oD7 v ARNET ot ANET—ZINE
void* send_data, 179,
int send_cnt,
SPL_Datatype send_datatype,
void* recv_data,
int recv_cnt,
SPL_Datatype recv_datatype,
int root) const;
39 | bool allgather( Tuav AT N—THNDOTRTOTat ATx
void* send_data, LT —XWEEEITH,
int send_cnt,
SPL_Datatype send_datatype,
void* recv_data,
int recv_cnt,
SPL_Datatype recv_datatype) const;
40 | bool createCommGroupByWorld( HHIC e R I — T EEKT B,

int idNum,
int* idList,
SPL_Comm *newComm,

SPL_Group *newGrp ) const;
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No | AV v N4

i

41 | bool createCommGroupByComm(
int idNum,

int* idList,

SPL_Comm oldComm,
SPL_Comm *newComm,

SPL_Group *newGrp ) const;

HHETav 2 L—FhbFakw RS L—7F
ERRT 5,

42 | int getMPIDatatypeSize(

SPL_Datatype datatype) const;

TR AT DY A X BT 5,

R RERDEF

bool getVoxelOrigin(double org[3]) const;

FESTAI A K O JFUAUERE A T3S B

518K org JE R JHE A

Y fE AT

RIS SR O JF SRR &2 T L £ 9,

a7 47 L—3 3 @ SphVoxelOrigin BRIZERSILTWDIEE D £,

E v FOmE

bool getVoxelPitch(double pitch[3]) const;

vy FePET 5,

513 pitch vy F
UK A
By TFE2RELET,

o7 4 7 L—3 3 O SphVoxelPitch 23|

B/ — FRAEZORF

CEFZINTWAIELE Y £97,

bool getNodeOrigin(double org[3]) const;
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H/ — NOJRRERE 2 G %,

513 org B/ — N A

R E A

H/ — FOFREEZ IS L £,

7. 1. 4 B/ —FREA Ty I AOWE

virtual void getVoxelStartIndex(size_t sta_idx[3]) const;

H/ — KOs A T v 7 ZAEEET 5,

518K sta_idx B/ — KRS A T v I A (A REAMTEE W)

R E 2L

H/ — RNOWEA T v 7 AT LET,
"getVoxelHeadIndex(0"\ZCH / — REZZIEE L CHGT 2468 A 7 v 7 A LR LICAR
D ET,

7. 1. 5 B/ —FHREA Ty I AOIE

const unsigned int* getVoxelDivInfo() const;

Sy EIGHZ G 5,

513 L
UK Sy BTG

B ENCBT 5 LIK FROsEREBG L ET,

B0 fElo] : T J51m 4y &%k

R0 AE - I HiasrEik

R0 El2] : K Hi sy Eisk
a7 4 7 L—3 3 > ® SphVoxelDivision B I,J,K FHa0EE)OfE & [F T2 0 9,
T, TrB ALV EHEERESESF LG E D LIK FRoaERE TS L ET,

7. 1. 6 B/ —FHBEA Ty I AOWE
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bool isEv() const;

bool isMb() const;

FHRBIRO S EEE TG T 5,

51K L

UK isEvQ : true:t5)5 45 E|

isMbQ : true=~ /L F R v 7 Z45E|

7. 1. 7 Ry EILEERS A4 ADORE

virtual const size_t* getWholeVoxelSize() const;

TavRATNV—=THADOTRITO ) — FEEE LA X 2S5,

5% L

B i RIS AREY A4 X (T A P eI EERWY)

7. 1. 8 J— K94 XDmE

virtual const size_t* getVoxelSize(int nodeld = -1) const;

)= FY A XETHHT 5,

513 nodeid /J—FRID (BWKEH ,— 1)

UK HBE/ —KD/)—FK¥ A4 X

7. 1.9 / — FEHRY 5 ABOEE

int getNumberOfNode( const;

J—RIEWZ 7 AV A bD ) — REERGT 5,

5% L

B i J— FiE#s 7 2%

AHNEHE 7 7 ZND ) — RIE#] 7 7 2AE G L ET,

"getNumberOfGroup(Q" 12 & - TH A+ 5 / — N LR L & £ 32,
"getNumberOfGroup(" 7% "MPI_Comm_size" B 8 T4 5 2% / — ¥z % L T,
"getNumberOfNode"i% / — R FIRFHITHER T 5 / — FIE#® Y 7 A ORI & 720 5,
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7. 1. 10

WMRA VT VI ADEE

size_t getVoxelHeadIndex(int nodeld, unsigned int dirId) const;

WS A T v 7 AR BET 5,

513K nodeid J—FRID
dirld BAGA 7 v 7 AHM
01 71, 13 A, 2:K W)
UK BE/ — ROWEA T v 7 A (HA REMTEERWD)
7.1, 11 8BaA Ty ROBRE

size_t getVoxelHeadIndex(int nodeld, unsigned int dirId) const;

WKmA T v 7 A ST 5,

514 nodeid J—FKID
dirld Bt A v 7 > & A1)
oI J7 1A, 1:d Ji1f), 2:K 516
UK A BE/ — Ro&EA T v 7 A (T4 ReMTEERW)
7. 1. 12 [BE/—FHORE

int getCommIDNum(nt i, int j, int k) const;

BEFMO / — REIZHEET 2/ — FEISET 5,

F1% i I & (1,0, +1)
j J Jim (1,0, +1)
k K Jim (-1, 0, +1)

N BT 5 7 — R (0LLE)

fREH M OBE ) — NMABGT 2,

513K
A& 5 1)
j k
0 0 -1 FmE
0 0 +I 51
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0 -1 0 -J JFIAlE
0 1 0 +J FInlidE
0 0 -1 | -K JmE
0 0 1 +K J5 1A

BEE ) — RIMEE LA WESIZ, 02 RLE T,

7. 1. 13 [/ —FUXLOEE

const int* getCommIDs (int i, int j, int k) const;

fBESTMO / — FEIZEES S/ — R 2 hz B4 5,

Glk i I J (1,0, +1)
j J s (1,0, +1)
k K Jm (-1,0,+1)
B fiE Biged 2/ — R U * k

fRES MO, — FID O U A MRS 2,

51%

A% 510
i j k
-1 0 0 -1 J5 1Ay
1 0 0 +1 51
0 -1 0 -J J7InH
0 1 0 +J Sk
0 0 -1 -K Frmif
0 0 1 +K J7 I

Bz — K ID @ U A Fid"getCommIDNum" X Y v RIZ K W ST 5 E 720 97,
Mtz ) — RMFLE L 72 0WAIE, NULL #K L $£9°,

7. 1. 14 [BE/—FEHE - B59BOWMSE

int isCommID(nt i, int j, int k) const;

FRES MO/ — FEIZEES S ) — FOFEE - BA G2,

513 i I Jm (1,0, +1)
j J Jim (-1, 0, +1)
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k K #if (-1, 0, +1)

RO BBz — K
>0 Mg — N
=0: B —FARL (R =MD

<0: fpshakim

fREF MO/ — FOFEE « ZAf e BT %,

5%

B J5 1A
i j k
-1 0 0 -1 i
1 0 0 +1 Jiralih
0 -1 0 -J JFIAlE
0 1 0 +J Ik
0 0 -1 | -K Fm
0 0 1 +K Jirm

Bz ) — ROFET 55613 "getCommIDNum" £ Y v RICK D EETHEERC 72D
9
BEFRNEINBOLEIT1 2K LET,

7. 1. 15 BE/ —FESORE (BEHED

int getCommIDEv (int i, int j, int k) const;

BS A EOS G, FEFNO ) — FECHHET 5/ — FES IS 5.

Fl1%k i I 51 (1,0, +1)
j J Jim (1,0, +1)
k K K1 (-1, 0, +1)

B i B9 %/ — &S
RABROEE. -1 ZiRT,
T —DHE, -2 ZiRT,

VIR 0%E . REHF MO ) — RESEZEET 5,

518K
A5 77 1A
i j k
-1 0 0 -1 Fmim
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1 0 0 +1 JiInlih
0 1 0 -J JFIAlE
0 1 0 +dJ J7 1A i
0 0 -1 -K i
0 0 1 +K J5 1A

BIEREITRWGEEI, -2 2IRLET,

7. 1. 16 Periodic@BIE/ — FEESDHWE

int getCommIDPeriodic (int face, int dir) const;

Periodic @15 OFAHOBEMT /) — FEEZEBIET 5,

518 face WEmE OXE, 1Y i, 27 i)
dir WEHA (li~vA T AFm, +117 7 2 F5]0H)
UK A Periodic #5735 / — N& =

BV TIIRWES, -1 2IKkT,

T T —DYAE. -2 BT,

fRETT 1O Periodic 15 21T 9 . WEMTO/ — FEZZIGT 5,

7. 1. 17 HKRAMZDOEE

const char* getHostName(int nodeid);

RA MR BST D,

5% nodeid J—FKID

UK RA N4

7. 1. 18 MPIaZaz=-~v—420RE

SPL_Comm getSplComm() const

MPI 2 2=/ —%#HET 25,

5% L

RV E MPI 23 a=4—%
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7. 1. 19 #HAF—omEF

unsigned int getParaKey()

WA 7 Z AFH]F— 2 TAFT 2.

51K L

B i e —

A& HE 7 Z A (sphParaManager) (2B Gl 7 A DX gk O — B OB F — &2 BG4

Do

7. 1. 20 HIXx—0WmE

void setSubKey(unsigned int subKey);

unsigned int getSubKey() const;

WA 7 F AT X —2 TG - BRET D,

513 subKey 7 —

R0 E 72—

BT X=XV VBRI L > TERICRE TR HIHIE 7 T A~KHE S5 F—F =
<9,

BEID Z2#RETHI EAHELTOET,

7. 1. 21 B/ —FESOHRE

int getMyID() const;

H/—FKOMPL 7 7&K 5a2lST 5,

513 L

U8 B/ — &%

"getMyRank(Q"OHS 7 v 7 F G ERLC ERD £,
"getMyRank()"73"MPI_Comm_rank"BI%ziZ X > CTHS L £ 9723, "getMyID" I Z ¥R

B LIEA L AN—EHOE ) — FEZEZIRLET,
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7. 1. 22 JORTIL—TOER

SPL_Comm createProcessGroup(int idNum, int* idList, SPL,_Comm world_comm);

Fat A NV—FEVERT 5,

51K idNum Tav A N—TF ) — R X K
idList Tt A )N—7F ) — R Xk
UK MPl a3 a=4—%

7. 1. 23 HI—TRHEFTIOERAHOWMSE

unsigned int getNumberOfGroup() const;

TR AT N—TNOFET T ot A RERGET 5,

5% L
B i FACNS

FEATYNARD ) — FEOBIFITER L E T,

"getNumberOfNode(Q" (Z & » THH + 5 /7 — R LR UL & 7220 £ 93 08,
"getNumberOfGroup(" 7% "MPI_Comm_size" B & T &9 5 /7 — Nz % L T,
"getNumberOfNode"I% / — REIRHAER S 2 / — N7 7 ADOBEE L 720 £,

7. 1. 24 IRTOEFTOEIBOME

unsigned int getNumberOfWorld() const;

FRTOEFTT B ABE T B

513 L

R E TRTCOFITT a2

"MPI_Comm_size"B#(Z T"MPI_COMM_WORLD"Z f&7& L THEAT7 =& A& Bif5 L
£,

7. 1. 25 HBMPISVY9BEESORE (EMPIJIL—T)

46/53



int getMyWorldRank() const;

TRTCOT v ZANOHT 7 FK S () — F&D) 2HBiFT 5,

514K L

Y B A7 7&S (/—RES)
=7 — : SPL_PROC_NULL<br>

"MPI_Comm_rank"Bi%%i2 T"MPI_ COMM _WORLD"##E L CTH I v 7 K52 L F
7,

7. 1. 26 HBHMPISVH&ESOWE (MPLYIL—T)

unsigned int getNumberOfWorld() const;

Tuv AT N—=TNOAT 7 EFS (/) — NES) 2BET 5,

5% L

Y A7 7%&S (/—RES)
=7 — : SPL_PROC_NULL

"getMyIDO"D it /) — RFE S ERIC 7220 7,
"getMyRank()"73"MPI_Comm_rank"BI%51Z L - CTHUS L 9723, "getMyID" 1A H L2
BAG LI A AN—EHOR ) — REZZRLET,

7. 1. 27 J—FiE"

bool allreduce(void* sendbuf, void* recvbuf,unsigned int ¢, SPL,_Datatype datatype,

SPL_Op operation) const;

J— PR Z1T 5.

513 sendbuf EET—X
recvbuf ZAET—H
c FET K
datatype EET 2447
operation A OFEH

Y E R

MPI EATERIE CTlEeWhE, RET7T—2&%2E7—ZIcav—15%,
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7. 1. 28 JAO—FxX+vX bk

bool broadcast(void* data, int ¢, SPL._Datatype datatype, int id) const;
TR AT N—TNOMDT at AT — X ERET 5D,
513 data HEEET—4
c FEIZIET — 4%
datatype EEEZET 224
id EELETreADT s
R il A

7. 1. 29 N T7RHEH

bool barrier() const;

ANY TR ETT D,

5% L

B fE A

7. 1. 30 R#T—2HE

bool send(void* data, int ¢, SPL_Datatype datatype, int dst) const;

TB RV T RO, TS REET,

51% data BET—4
c BIET— 25K
datatype HEET—F XA
dst HBEXRT VRS
R fE R

]

7. 1. 31 ST —4

X
i

{

bool recv(void* data, int ¢, SPL_Datatype datatype, int src) const;

Ta R T ETO, T REET,
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513 data ZET—H
c ZAET—
datatype =ZET—X %47

src EETLT I E S

U8 A

7. 1. 32 JEREAT—HEE

int iSend(void* data, int ¢, SPL_Datatype datatype, int dst);

Tny RS ETDY, T REEIT .

5% data EET—4
c EET—2K
datatype HET—F XA T
dst BERT RS
R & U7 = A PR — (GO R —, <=0:% 15/ 8810

ROED U 7 = ARG — I WAHE 7 7 AN C—EBICER L7=F S TH 5,
MPI_ISEND B#%® MPI_Requset Tl%72 <. MPI_Requset & 1 %f 1 [ZxHG S 5% ST
B 5,

7. 1. 33 FRHAT—2EE

bool iRecv(void* data, int ¢, SPL_Datatype datatype, int src) const;

TRy XL T RATDT, T A GRS,

51 data ZET—4
c ZERT—5%
datatype =ET—X¥ XA
src EELT RS
R fiE U7 T A N BEEF— (0BG —, <=0115 8810

ROAED Y 7 =2 &gk —I3WAHI 7 7 ANET—BIER L72E 5 TH D,
MPI_IRECV E§%®> MPI_Requset TiZ72 <. MPI_Requset & 1 %f 1 [T SHE 5% 5T
H D,
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7. 1. 34 BEZETHDL (B-)

bool wait(int key);

W) o7 m %y ZSBIEDET LT

5%k key V7T A B —

R E A

iSend, iRecv DV ED Y 7 = A N EgEF— %= fEET D,

7. 1. 35 @BEXTHD (EH

bool waitAll(unsigned key_num, int* key_list);

YT A RBEEF—V XD/ 70X JBEORTHELEITY,

518K key_num X—U X MK
key_list V7 MgF—U R b
UK Doy

iSend, iRecv DRV ED Y 7 = A FEEFRXF—0OH, VA NEHEET D,

7. 1. 36 BEXETHDL (TR

bool waitRequestAllQ;

U A MGERF—UAID ) 7 ayFxr JBEDTETHLEIT),

513 L

U8 A

iSend, iRecv DFFOMH L&, ETHL E2> TWDH T X TOHEDETE

7. 1. 37 w&EIKRT

void abort(int errcode) const;

MPI EATEREZ# T4 %,
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5%k errcode 7 -5
R HE L
7. 1. 38 TFT—4&% (BE—7Jo+&RX)

bool gather(

void* send_data,

int send_cnt,

SPL_Datatype send_datatype,
void* recv_data,

int recv_cnt,

SPL_Datatype recv_datatype,

int root) const;

1o a AN at AN TF—ZINELZITH

Gk send_data RET—4
send_cnt FET—2H
send_datatype HEET—¥ %A
recv_data ZET—4
recv_cnt SET 2
recv_datatype =T —X XA
root ZETES

R & PR

7. 1. 39 T—4R&E (£70+EX)

bool allgather( void* send_data,

int send_cnt,

SPL_Datatype send_datatype,
void* recv_data,

int recv_cnt,

SPL_Datatype recv_datatype) const;

Tk R N—THNOTRCOT ot AH LT — 2 NELE(T ),

5%

send_data EET—H
send_cnt EET—2

send_datatype XET—X XA T
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recv_data ZET—4

recv_cnt ZET—5%

recv_datatype =T —X XA
R fiE AT

MPI EATERIE CTl3eWhaE, RET7T—2&%2E7—ZIcav—15%,

7. 1. 40 MPI7RtERYIL—TER (FRERK)

bool createCommGroupByWorld(
int idNum,
int* idList,
SPL_Comm *newComm,

SPL_Group *newGrp ) const;

Rl a2 7 — T EkT 5,

515K 1idNum 1ERY% / — %%

idList  {Ep/ — R U & K
newComm  HHEK = I 2=/ —%
newGrp  HHfER 7 v —7

VR B MPL 22 R 2 =4 — X

TRTOT AT N—TnEHHIC MPL 7 0k 27 )V— 72 1ERT 5,

7. 1. 41 MPI7RERYIL—TER (BREERK)

bool createCommGroupByComm(
int idNum,
int* idList,
SPL_Comm oldComm,
SPL_Comm *newComm,

SPL_Group *newGrp ) const;

BET a2 7 N—Fh bt A — T e T 5,

514k idNum TRk, — M
idList TER/ — R U Ak
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oldComm YEREAS MPL oS 2= — X
newComm TR I 2= —#
newGrp FHAER T NV—T

U8

EMPL 2 X 2 =F—%

VER A MPIL 72t 2 7 )—"7756 MPL 7t A 7 )L— 7 Z{ERKT 5,

7. 1.

42 TF—EY4A4XWE

int getMPIDatatypeSize(SPL_Datatype datatype) const;

T=HEA T DY A X WGT 5,

5%

datatype TR HAT

B i

T=AHYA X

MPI EFF T — F DT — 2 A4 ZE2 BT 5,
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