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1. =

SPHERE 7 L — AU — 7 CIL REERKR L VLN FEREER - I NP FR— N LT ET,
FNNBOEREZIT) ZENTE S X912 SPHERE 7 L—AU—7 TlXEHD Vv
INOBEEZATWIRIRFICHEEL D YV )V SO FEITINAIEET T,

1. 1 9S5RER

sphSolverManager

sphSolverBase * ! m_mapSo | ver
SPHERED L—LD—4
sphSolverSv sphSolverUnst
A A

SolverFF#E sphSolverA sphSolverB
7T A% BiCl]
sphSolverBase VNN T ADIEE T T ATT,
sphSolverSv BIERFHO Y VARDOIEES 72T,
sphSolverUnst FEREER T HDO Y A ARDIE Y 5 2T,

sphSolverA/sphSolverB | Solver BHFH N EFRICHEEFH AU 2 S 257 7 AT,
FHE Y N NIZ K o THEERE T L X (sphSolverSv) ., T FEREER T/ L
(sphSolverUnst) > b JRAE S F 9,

sphSolverManager FATTHEED I NNREERLUET,

1. 2 YNNI SREEE
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sphDataManager

sphData

sphParaControl ler YHIHES 5 R

sphElem Spherea> 74 L —2a VERI SR

SklSolverConfig VSpherea 7+ S L—a VPSR

sphFileControl ler 27 A NALAHES 52

1ok

AUING T A Bl

sphDataManager INNTHERT LT — 2 OFBEITOET,
sphParaController VLSO R, WHFEITORIE ATV ET,
sphElem Sphere XD a7 4 7L — g VERTT,

AVARB A NAD I NREFE RS ET,
SklSolverConfig & [FIRFIZRF S Z LIX T A,

SklSolverConfig Vsphere B a7 4 7L —v a7 T ATT,
sphElem & [FIFFICFFDZ LIXTEEH A,
sphFileController 7 7 A NVAM T ORI ZITVET,

1. 3 YILNEF7O—

VYIRDIATICBIT HFTAY v FOT7r—ZHOWTHMALET,

1. 3. 1 #HEEHF V)L (sphSolverSv ¥ 5 X)

HEEHS 1~ /L2 (sphSolverSv 7 7 ANZBIFTHEITA Y v ROT7a—IZ O T LE T,




sphSimpleF | ow

initial izeSolver

Solver01

sphSolverSv

initializeSolver()

loopSolver (), |

postSolver Oy |

setupSolver()
initializeVoxel ()
setupDataList()

No AV R4 B!
1 virtual int 7 a—Hflf#H7 FANGERH i, VAN
initializeSolver(sphStepTime* steptime); O EITONET,
7 7 4V b TlX. sphSolverSv 7 7 A ®
initializeSolver A ¥ v N&M-UMH L £,
2 virtual int 7 a—flfH7 7 ANGIERH S i, VAN
loopSolver(sphStepTime* steptime); DAT v TEITEITVET,
3 virtual int 7 a—flfH7 7 ANGERH S i, VAN
postSolver(sphStepTime* steptime); ORI ATV E T,
4 virtual int WEXERS T-H Y VSO IIE 7 7 2 DRI
sphSolverSv::initializeSolver( LEEC,
sphStepTime* steptime); LFD 35D A Yy FEFFOGHLET,
1) setupSolver()
2) initializeVoxel(;
3) setupDataList();
5 virtual int sphSolverSv::setupSolver(); VT 4 T —va b YLD FET
EF— RN RaBEzBELET,
6 virtual int sphSolverSv::initializeVoxel(); VNSOR R AE L, WEIKIE S Z
ADA VAR ABITOET,
7 virtual int sphSolverSv::setupDataList(); T—EF TV NOEREITNET,
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2. AvI749L—3y

SPHERE Tiiav 74 7 L—3a VY NAAREHREEFERTHLICLY, YT T 2%
ALVARALET,

DT, avrz4 7 b—va N "ERIZOWTIRALET,

PRz OWTIX Tary 74 7 b—va v h~v=aT7 V] 22RL T &N,

2.1 SphSolver % (VL)

EXR4A SphSolver
A & EFTVILNEEET b,
= %

B4 fi& R
id BRI ID () WA
label #alg (FH) Y|
class AVRBVARYIWING T RE WA
mode EITE—FZERET 5 TFE

"check"F v E—F
(MainLoop 1F3T L7 LY,)
dims RABEEET B, TFE
"1" 1 RTT
"M 2 RIT
"3"3RT (TIHIE)
enable EITRIRE /TR TS Y T=
"true":E{TAIRE (T IAILH)
"false": AT A
NEFHELGER (FERELTRYFTILIER)

BERB Bk %]
SphFlow YNASHMBOT O T AT —EERT D, =
SphDomainInfo VILISDRY £ ILVERFERO FLb AR
SphSteer VILINDEITING A—4 AR
SphDataList T—RUYR b+ AR
SphUserDefine 15 A—~ W
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Y JL/NEZFE(SphSolver) (X, VIL/N1) R FEZHE(SphSolverList) BB FICEZLET,

BB ARETT A, HA IDGD. #FHAlE(labe)lE—EELTEHIBLENHY FT,

VYILING S R4 (class) &, B—VILINEL VD RBVRAETSOTHNIE. R—DYILINT S
RBERWDZENTEET,

Eputt!

<SphSolverList>
<SphSolver 1d="1" label="c3d" class="c3d">
<SphFlow></ SphFlow >
<SphDomainInfo></SphDomainInfo>
<SphSteer></SphSteer>
<SphDataList></SphDataList>
<SphUserDefine></SphUserDefine>
</SphSolver>
</SphSolverList>

3. YN S REL

3.1 YINIFRDERI TR =AYy KR
VIR Y T AT Vo MANT SRS & vz sphSolverFactory 7 7 A K-> TAK S ILE T,

sphSolverBase*

sphSolverFactory::factorySolver(const char* class_name, const char* label, int id) const

VNN Y T ADERELT D

51% class_name VIR Z A
label VEIZaY 2%
id VL NERRIID

R & R h 7 Z

YNNG T AL I NNGERN T AV Y STEIID X a7 4 S —v g SICER SN
AVARB L ATa—7 T A4 W4 CUFAD) . wID (D) T

INIRY G ALK ST NARANCEE L TWD IR T RAEHAW L, YNNI T AD
ERREITVET,
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(15 I 451))

sphSolverBase*
sphSolverFactory::factorySolver(const char* class_name, const char* label, int id) const
{
sphSolverBase* solverObj = NULL;
if (class_name != NULL) {
if (strcasecmp(class_name, "SOLVER01") == 0) solverObj = new sphSolver01(abel, id);
if (strcasecmp(class_name, "SOLVER02") == 0) solverObj = new sphSolver02(abel, id);
H

return solverObj;

3. 2 YINISAODTFVITL—Fh
IR ZF AT TFEDT T L— b Y VMU FEET AN ENH Y £,

Q) IR FG ANy HE—T 7 A (77 A /N4 : sphSolver01.h)

#ifndef SPHSOLVERO1_H_

#define SPHSOLVERO1_H_

#include "solverbase/sphSolverBase.h"

#include "sphSolverSvDefine.h"

class sphSolverFluid : public sphSolverSv {

private:

protected:
sphSolver010;

public:
sphSolver01 (const char* label);
sphSolver01 (const char* label, int id);
virtual ~sphSolver01 (void);
/I -1 error
/I 0:forced terminated
/' 1: Normality
virtual int initializeSolver(sphStepTime* steptime);
virtual int loopSolver(sphStepTime* steptime);

virtual int postSolver(sphStepTime* steptime);
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virtual int printSolverUsage(const char* cmd);

public:

I
#endif // _SPHSOLVERO1_H_

©Q IR FTA)—=RZRT 7 A (77 A4 : sphSolver01.C)

#include "sphSolver01.h"
sphSolver01::sphSolver01(
{

i
sphSolver01::sphSolver01(const char* label) : sphSolverSv(label)
{
i
sphSolver01::sphSolver01(const char* label, int id) : sphSolverSv(label, id)
{
i
sphSolver01::~sphSolver01(
{
i

int

sphSolver01::initializeSolver(sphStepTime* steptime)

{
if (sphSolverSv::initializeSolver(steptime) != SPHERE_SUCCESS) return SPHERE_ERROR;
return SPHERE_SUCCESS;

}

int

sphSolver01::loopSolver(sphStepTime* steptime)

{
return SPHERE_SUCCESS;

}

int

sphSolver01::postSolver(sphStepTime* steptime)

{
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return SPHERE_SUCCESS;
H
int
sphSolver01::printSolverUsage(const char* cmd) {
if(lcmd ) return false;

return SPHERE_SUCCESS;

PIF, 707 b —MZEREINTZA Y v FIZOWTHALET,

sphSolver01 (const char* label);

sphSolver01 (const char* label, int id);

VIR T T ADHILEAT H

5% label VL SERRI S AL
id VL85 ID
R & L

VIR T ADOHEMEEIT O ET,
OVARNT I RICTHUTREEI NN T AD AL ANT 7 XN LT &N,

3. 2. 2 TRFIH#H

virtual ~sphSolverFluid (void);

VR T T ADIREEIR AT 5

51% 7L

R E 2L

VIR Y T ADIEFME 2TV ET,

3. 2. 3 VIL\YHIE

virtual int initializeSolver(sphStepTime* steptime);
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YISO EAT

g% steptime AT w7 W7 T A

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

Y NSO Z ATV E T,
WH|FEATERE OV, T — X OAEREZITVET,

3. 2. 4 J)INZEST

virtual int loopSolver(sphStepTime* steptime);

VSO AT v TFEITEAT

518K steptime FEITFT AT v 7 - IR

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

VI IWVISDAT > TRITEITVET,

BAEDFAT AT v 75, FERIX515 D steptime" 12t v F L TWET,

Z® steptime (2 FENTWDHAT v 7 KD A > 27 U A Md SPHERE 7 L — A
U= ITITWETOTY A MUTIHEFETT O LEITH Y £ A,

3. 2. 5 YILIN\EE

virtual int postSolver(sphStepTime* steptime);

VNSO 21TV E T,

513 L

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

3. 2. 6 FEREAEEAN

virtual int printSolverUsage(const char* cmd);

YASOMERMTGTIE A=Y g VEAEERINICHAOLET,

5%k cmd EEja< K

UK -1terror, O:forced terminated, 1:normality
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4. AVvyr—&

4. 1

EXER - VIAMBAVY R

INRDALT 4 T = a NIERSINTIEROEE, VIV AOHIE 7 T ADOEG A Y

v RT9,

No Ay R4 B

1 int getDims( const; VNN DRSS « REEITWVE
void setDims(int dims); 7

2 const std::string getSolverMode() const; VIVROFEITE— RERGLET,
bool isCheckMode() const;
3 const sphDataManager* getDataManager() const; F— A=y DB EITVET,
sphDataManager* getDataManager();
4 const sphParaController* getParaController() const; | W27 T A DEAFEITVE T,
sphParaController* getParaController();
5 const sphElem* getConfigElem() const; Sphere BRDa L7 4 FL—3g v
DY NNBHEOEBEZITNET,
6 const SklCfg::SklSolverConfig* getSklConfig(); Vsphere WX D=z 7 4 7 L—3
Y OHRBFEAITVET,
7 bool isClassicConfig(); 27 4 7 L—3 3 ) Vsphere
RNTHLINT =y 7 BITVET,
8 virtual int sphSolverSv::setupSolver(); AT 4 T L= a b LD
FATE— R, Wiz L ET,
9 virtual int sphSolverSv::initializeVoxel(); VIV RO F R Z E L, W F
I IGADA AB A BITVET,
10 virtual int sphSolverSv::setupDataList(); T—H ATl FOEREITVE

ED

4. 2 F—HAYy K BEEF YL (sphSolverSy ¥ 5 )

SPHERE Tid, YW A—{ZTT —=Z DA, BFFEIT I BIZLLTORAY v Rt LE

ED

No

AV R4

B!
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sphData*
allocateDataObj(

const char* cfg_label);

AT 4T —va Y IEREINTET —
ZERERLET,

T — 2 A7Vl NIT — 4~ —
Tl SNET,

sphData*

allocateDataObj(
const char* reg_label,
SphDCType dcType,
SPL_Datatype dataType,
const size_t gc =0,
const size_t data_num =1,

SphCrdDef crddef = CRDDEF_REGULAR);

WEShEZTF =27 TR, F—2HTTF—
SRR LET,

BT — 84TV 2 NEIT = ~F—
Uy lcBEENET,

sphData* allocateDataObj(
SphDCType dcType,
SPL_Datatype dataType,
const size_t gc =0,
const size_t data_num =1,

SphCrdDef crddef = CRDDEF_REGULAR);

BESNET—Z 7T A, F—F2RTF—
B EAERLET,

BT — 2 ATV = NET— 2w R —
VB LEE A,

sphData* allocateDataObjExcept(
const char* reg_label,
SphDCType dcType,
SPL_Datatype dataType,
const size_t sizel[3],
const size_t gc =0,

const size_t data_num = 1);

WBESNET—X 7T A, F—=28 Y4
AT —H AR LET,

T =TTV MIT—F~vF—
X IIBEFEINET,

sphData*
allocateDataObjExcept(
SphDCType dcType,
SPL_Datatype dataType,
const size_t sizel[3],
const size_t gc =0,

const size_t data_num = 1);

BESNETFT—275 A, F—a2M] H4q
AT —H AR LET,

BT =2 H T V=7 NETF—H ~ % —
TH B LER A,

sphData* getDataObj(const char* label);

T TRV RSN T — S A
TV FEBBLET,

bool

registerDataObj(

F—= ATl VTR =Ty
B L ET,
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const char* label,

sphData* dataOb;j);

8 bool deleteDataObj(const char* label); BTN ERELT, T—4~vF—V %
BRI NTT — 247 V=7 N EHIER
LET,

9 bool deleteDataObj(sphData* dataObj); T—EF TV NERRELT, T—4~

X=X IR SNTT — 2 AT V=
FEHIBRLET,

AV ROFEMIZOWTIL, (7 —4 7 FA~v=aT /] ZZRLTIEIN,

4. 3 TF7AIIO Ay K EBEKFYIL/\(sphSolverSv ¥ 5 X)

UTOZ7 7 ANANHIIAY » R NAN=T 07T MRt TWET,

No | AHF 1A Ay R4 B

1 | AT bool loadFile( aryI 4 L—varn7 y AN
const char* file_label, WA SNV ERBRELTT 7 A0
sphData* data); DRHAEITVET,

2 AT sphData* loadFile( ary 74—y arno7 AN
const char* file_label, AT L LAY A X EEE L
const size_t sizel3], T 7 ANDLRIAEITVET,
const size_t start_idx[3],
size_t ge);

3 | AN sphData* getDataObj( av 74 S L—arDF— Rk
const char* cfg_label); BT~V ERELTT — X BRI

sphData* allocateDataObj( PIRRIG BT 7 A i B el
const char* cfg_label); EfTET

4 i bool writeFile( T=RA T2y Near T4

const char* file_label,

sphData* data);

L— a3 D7 7 AIVERR T~
D77 ANERERIIE->TT 7

A NDEABEATNET,
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No | At H51A AV v R4 B!

5 7 bool writeFile( T—EE Tl Va4 7
const char* file_label, L—a D7 7 ANV T v
sphData* dataObj, D77 ANBERERIWES>TT 7
size_t step, ANDERAHBLEITOET,
double time, step, time, gc_flag, force L7544 T
bool gc_flag = false, EINTfE, REICTHALE
bool force = false); R

6 ) bool writeFile( T—HBERT NIV DT —E AT
const char* file_label, = a7 47 Lb—varn
const char* data_reg_label); T 7 ANGER T NN DT 7 A VB

FEBIILE>TT 7 A NVDERL
EATWET,

7 ) bool writeFile( arv I 4T —var0T—2ik

const char* data_cfg_label); BT ST ST — &4
TVl M T — 2 BRI BEA
ToNT=T 7 A NVEFRERITHE -
T 7 ANDERBEAITNET,

8 ) bool writeFile( arv I 4T —varOT— 2k
const char* data_cfg_label, BT ST ST — & A
size_t step, TVl NET—Z BRI
double time, Foni7 7 A NVERERIZHES
bool gc_flag = false, T7 7 A NVDOERABEATNET,
bool force = false); step, time, gc_flag, force X515 T

REINTME, RECTHILE
R

10 | ~y ¥ =I5 bool getFileHeader( 77 ANV T SVICER ST
const char* file_label, WD 7 7 A ND~y X — % I
sphFileHeader* header); BLET,

11 | %A MHA bool getTextFile( a4 v—varD7 AN

const char* file_label,

sphTextFile* text_file);

BT SN DT 7 A NBEFRERIT
WoTTXARNT 7 ANT T A%
WML L E 7,

THRAMHAFIT AT 7 A
JFAXY Y REf LTHHTWET,

16/21




Ay ROFEMZOWTIL, 77 A NVAHI~=a2T7 /] &R LTI,
4. 4

R EILDHUE A Y v K - #EHEF )L/ (sphSolverSy 7 5 X)
VSO FHRE R A ML A2 1TV . WAIHIEE 2 Z A (sphParaController) DA > A X L A%
1754y RTT,
No AV B4

int initializeVoxel(

B!

const size_t voxelsize[3],

LJK FEOSER N LT L var ba
— T DAERREITD

const unsigned int division[3],

const double voxel_origin[3] = NULL,

const double voxel_pitch[3] = NULL);
int initializeVoxel(

const size_t voxelsize[3],

int proc_num = 0,

A\l

DEITav AN S RT L ay fa—
DAREAT S,
const double voxel_origin[3] = NULL,

const double voxel_pitch[3] = NULL);
int initializeVoxel(

const sphElem* nodelist_elem,

SphNodeList EZE/N5H /37 Lbay kr
— T DEREAT D,

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

A ROZEMICOWTIE, THEAZELT
Wy,

FATIERE

WA 7 T A~ =27 V] BT

5. *Vyk—&

5. 1 EXBFEHR-IVFAWMEBEAVYF
5. 1. 1 YV ILINRITEHENS - 3RTE
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int getDims() const;

void setDims(int dims);

VN SRTHOR - BIEEITOET

51K L

B i VNIRRT

oy 7 47 L—v 30 SphSolver E#-dims BMEIZER SN TWD VIR ITH % B
e mELET,
ay 747 b—ya b HEEET 523" int sphSolverSv:isetupSolver()" % FF O 4
WERBH Y T,

5. 1. 2 VILINEFTE— FORSE

const std::string getSolverMode() const;

bool isCheckMode() const;

INANDFATE— RERELET,

5% L

B i YV NFATE— RFS)

true: = v 7 E— R

a7 47 L—3 a3 ® SphSolver E&-mode BIEICERINTND VL ANFETE— K%
BELET,

mode JEMED "check" DA, FATE— R=F = v 7 E—RNERRD E7,

ay 747 b—a b HEBRET 523" int sphSolverSv:isetupSolver()" % FEONH §-
VERH Y £7,

5 1. 3 TFT—EAIF—T DG

const sphDataManager* getDataManager() const;
sphDataManager* getDataManager();

F— s RV % ORREATOE T

513 L

U8 Vb e & Sl
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5. 1. 4 A F|F Y S5 X DG

const sphParaController* getParaController() const;

sphParaController* getParaController();

WHIHIH 7 T 2 OB EITOET,

51K L

R E WA 7 F A

5. 1. 5 Sphere BRYVILINEZRORE

const sphElem* getConfigElem() const;

Sphere XD a7 4 L —2 a3 v DY NVANBEBEOBREEITVET,

5% L

B i Y VB

sphere OEFF IR ESNT=a 7 4 7 L— a7 7 A )V Sphere IEXDLE, A
VAR A ND Y LV NEZEOTEAEITUVET,

5. 1. 6 VsphereeRar 2749 L—L 3095 RO0E

const SklCfg::SklSolverConfig* getSklConfig();

Vsphere & XD =7 4 7L —2 a VOBUGEITWET,

513 L

R HE av 74—y ar IR

sphere DRI BICHEESNT-a 7 4 FL— 3 7 7 A L7 Vsphere ERDOBE, =
VI 4= a T ADOESEITWET,

5. 1. 7 Vspherels®Xa>r 27249 L—3>DFzvy

bool isClassicConfig();

av 7 4 7 b— a3 ) Vsphere B TH L0 F = v 7 BITVET,

5% L

RV E true: Vsphere JE
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sphere DEEENSIEICIRE S NT=a 7 4 7 L—2 37 7 A V) Vsphere FDLGE
true K L £7°,

5. 1. 8 Y ILNERETHEROEG

virtual int sphSolverSv::setupSolver();

AT AT =2 arinb Y NANDEITE— N ROEBERGLET,

51K 2L

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

ay 7 4 7 L—3 3 O SphSolver BHENDL YL ARDFETE— R, WROBEE2ITVE
ED

VOV SNBHFEE DV IS EARE R EZRET D56 1%. "setupSolver" A Vv K& Y )L MAZ5E
LTSS,

5. 1. 9 M F|F O 5 A DER

virtual int sphSolverSv::initialize Voxel();

VNV SOFHRBESAERE L, WA T ADA 2 Z 2 2 mtT0ET,

5% L

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

a7 47 L— 3 > ® SphDomainlnfo Z3E 26 VL SO FHREEE Z R E L, 75§14 2
FADA VAL AEITNET,

VIV SBAFEE DI B Y OV GHRAEI A RE T A %5 1%. "initializeVoxel" A Y v K& VL
AMANZEZE L TS ES N,

5. 1. 10 T—2D4%ER

virtual int sphSolverSv::setupDataList();

T—=EF T POEREITNET,

513 L

UK A -1:error, O:forced terminated, 1:normality
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a7 47 b—3 3 @ SphDataList BENOT —# 47V =V FOEKEITVET,
VISR EDMBAIZT — 247V =7 NOAEKELIT O HETE, "setupDataList" £ Y v R
YV MANZEIE L T E S,
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