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1. #BE

T=2 7 T ALBFWNEICERIIOEREZRL, A 7 v 7 AOEHLT — X2 @5 18(E e
BRI LI TARETT, A~V X I I NNN—NTA LV AZ L AINTZT —H
TALT TV =2l NOEBREITONET,

TR I TAET AR =X EHNL 2 LT, BAT—XDEEERGIITH)Z L
WAREL 720 . YA N—ITIET —ZESNOERK, EEIIAT O MENE 72 2 U EH
AT H BT/ 72 9,

1. 1 S RERK
SPHERE CTOT—% 7 7 Afpki%, AT &> TWET,

sphDataManager

std::map<label, sphData>
m mapDatal ist

‘ sphVoxArray ‘ ‘ sphUnstData

sphDataltils

77 AL G

sphData F—R 7 FADIEIET T ATT,
T—B I TAGAT T=HREA T NTLary =T OFRETOET,

sphArray F—=E2RDOT TV — T T ATT,
1 XIEOINT — 2 (WINT—Z DFEIK) Zfb, KEY 7 Zn6IRE LT NKRITT
— 27 7 AFA=PIINRIEDOA T v 7 A2 0T 1IRTESNT =227 78 A
THAF—T oA XM LET,

sphVoxArray E T OT — X ICTEBRICERESND 7 7 ATT,
J—RHOTF—2@E, T—Fabt—A Yy REFEELTCET

sphUnstData IEEEE T OT — X TEBICERSIND Z T ATT,

1. 2 T—R95R847
T=HDANT X7 MV, Wk EERLET,




YR— T DT =27 T AZA TORBAITLLT TT,

No | format R | ANS T—29 5 AEHA SphDCType {E
RIAfE £+ Ay
1 "scalar1d" 1 AHhZ IDT—RYISR SPH_DC_ARRAY_1D
T—REHN
2 "scalar2d" 2 AN 2D T2 SR SPH_DC_ARRAY_2D
F—2 8, j}
3 "scalar3d" 3 AN 3DTFT—2UFR SPH_DC_ARRAY_3D
T—REH, j, k)
4 "vector1d" 1 ROMLV |IDTF—R2U935X SPH_DC_ARRAY_1DN
T—AREFI, I
5 "vectorldrv" 1 R ML [ IDT—E95R SPH_DC_ARRAY_1DNRV
T—AREFI, i}
6 "vector2d" 2 R KL [2DT—EH5R SPH_DC_ARRAY_2DN
T—AE5, 1
7 "vector2dry" 2 R KL [2DT—E95R SPH_DC_ARRAY_2DNRV
T—2E5L, 1, )}
8 "vector3d" 3 RO ML | 3DF—2H52 SPH_DC_ARRAY_3DN
T—2 B, j, k1
9 "vector3drv" 3 RO ML |3DF—EU5R SPH_DC_ARRAY_3DNRV
F—42 i, j, k!
10 | "unst_node" 3 ANT EH#ET—4 %9 5 R | SPH_DC_UNST NODE
(iR, XA7Z)
11 | "unst_node n" 3 Ny L | E#EET—4 9 5 R | SPH_DC_UNST NODE_N
(Him. T L)
12 | "unst_node_nrv" 3 Ry bIL | EEET—4 9 5 X | SPH_DC_UNST_NODE_NRV
(#HiR, RY ML R
#5)
13 | "unst_elem" 3 ANZ F#ET—4 %9 35X | SPH_DC_UNST _ELEM
(BHR. X#7)
14 | "unst_elem_n" 3 Ry kL | EEET—4 Y 5 X | SPH_DC_UNST_ELEM_N
(BR. NU L)
15 | "unst_elem_nrv" 3 AN ML | EBET—4 Y T X | SPH_DC_UNST_ELEM_NRV

(BR. AT ML R
L7y




1.

3 T—4584847

F—S DTSR ERLET,
PR N T DT =4 4 A TEUTF T,

No | data_type B1%E T—RA 4 TiH SPL_Datatype

1 "char" char 5 —%4 SPL._CHAR

2 "unsigned_char" unsigned char 7—4 & SPL_UNSIGNED_CHAR
3 "short" short B F7F—% &4 SPL_SHORT

4 "unsigned_short" unsigned short 7—%4 & SPL_UNSIGNED_SHORT
5 "int" int#}7F—42% SPL_INT

6 "unsigned_int" unsigned int 7 —4% & SPL_UNSIGNED

7 "long" long #57—4 % SPL_LONG

8 "unsigned_long" unsigned long 7 —4 & SPL._UNSIGNED_LONG
9 "longlong" long long B 57 —4 &4 SPL_LONG_LONG

10 "float" float B 7 —%4% & SPL_FLOAT

11 "double" double B 7 —4 &I SPL._DOUBLE

1. 4 T—EERME
THDOERMEZERLET,
TR ERHIATIILLTDO 42 R—FLET,
"staggered_1", "staggered_2"I\Z DWW TIX, T —& 7 7 A (format EM). T —F K

(data_num BEM) 177 b5 —% 7 7 2DHYHR—F LET,

No crddef B41E E&ERH YR— xR
T—8U35R T8
1 "regular" BFET—REER (TIAILE) IRT IR
2 "collocate" BFRLT—IER TART IR
3 "staggered_1" BFRDLDIAFRART—2 EE "vector2d" Wtk
"vector2drv"
"vector3d"
"vector3drv"
4 "staggered_2" BFRDLDITSAT—EESE "vector2d" Wtk
"vector2drv"
"vector3d"
"vector3drv"




(1) regular
FEREENSHEFEYFDT )Y FOROIRICT—RIEEET S,
&oT. T—2EBEFIRRBELEFE Y FICERMRTREINDS,

O F—rE#N
Q@ i

SphSize EHE D iix, iy, izHEMEOBKEME % {IMAX, JMAX, KMAX} DR 7 &L 4 X2 T
EFRLIEBE. T—ZEBUILL T OV A XOMREEIT D,

PPN (IMAX-1, JMAX-1)
O—O——O——O——O—O—(O——0
N\ 7\ ) ) N ) 7\ e
O—O——O——O——(O——O—O—0O
N\ 7\ ) ) N ) 7\ Ve
O—O——O——O0O—O——O—O—0O
I 7\ i i i ) 7\ /i
N Ny Ny Ny Ny /
(0,0)

7ukr— kA X ={IMAX, JMAX, KMAX}
SN T —Z %P = 10,0,0i~{IMAX-1, JMAX-1, KMAX-1}

WHIFATICBNWT ST RXTD /) — FTHEIR T BAY A X T =23 A ZFF LY,



(IMAX0-1, JMAX0-1) (IMAX1-1, JMAX1-1)

(0,0) (0,0)

NodeO Noden

FHAMIRAMHIMAX, JMAX, KMAX} % Node0O={IMAX0,JMAX0,KMAXO0},
Node1={IMAX1,JMAX1,KMAX1} C4#l L7254

Node0
7 v — b A 2 ={IMAX0, JMAX0, KMAXO0}
fEIkN T — Z §iPH = {0,0,0}~{IMAXO0-1, JMAX0-1, KMAXO0-1}
Nodel

7 ukr— k4 X ={IMAX1, JMAX1, KMAX1}
N T —Z % = 10,0,0i~{IMAX1-1, JMAX1-1, KMAX1-1}

(2) collocate
BAOHRRIIT — X 2 EEKT D,
Y oT, T X EEIRAEEZIZH LTHRFEYF  20MEICRESIN S,

o o
u v, 0 F-»x
o'l o e

® @ R

SphSize EH# D lix, iy, iz} EBMEOREM 2 {IMAX, JIMAX, KMAX} DR 7 /L4 A X2 T
EXLEBE, T2 EIILL T OV A XOMlR%E1T 9,



(IMAX-2, IMAX-2)

/
0|00 0O0|0| O O/
O] O0|O0|O0|0O0| OO
0| 0|0l O0|0O0| OO
9) 0|0 O0|O0| OO
/

(0,0)

7 alr— kA 2 ={IMAX-1, JMAX-1, KMAX-1}
SEINT —Z %P = 10,0,0i~{IMAX-2, JMAX-2, KMAX-2}

WHNEATIZB O TIRAF ) — ROHR 7 B A X L TCT — 2 VA X — 1407
725,

(IMAX0-1, JMAX0-1) (IMAX1-2, JMAX1-2)
OO0 |0 6 OO
O|lO0|O0|0]|0O OO
O|lO0|O0|0]|0O OO
O|O0]0]|0O OO
(0,0) (0,0

BRI AMIMAX, JMAX, KMAX} % Node0O={IMAX0,JMAX0,KMAXO0},
Node1={IMAX1,JMAX1,KMAX1} Co# L7=¥5

Node0
7 v — b A 2 ={IMAX0, JMAX0, KMAXO0}
fEIkN T — Z §iPH = {0,0,0}~{IMAXO0-1, JMAX0-1, KMAXO0-1}
Nodel

7 a4 — kYA X ={IMAX1-1, JMAX1-1, KMAX1-1}
N T —Z %P = 10,0,0i~{IMAX1-2, JMAX1-2, KMAX1-2}

(3) staggered_1
u,v,w DY MT—=HTHY, e r2nbuld-lAR., vidk-d AR, wlE-KAHH



[ZBFEYF/ 2DREIZEEESIND,

BTFEVS
u: F—S B
TR

(1, J),

@e° ©

BTEVS
v F—9ESN
FrRIER

@o o

SphSize EHE D iix, iy, izH MO EME % {IMAX, JMAX, KMAX} DR 7 &L 4 X2 T
EBZLIESS ., T—2HEBIILLTOY A ZOMREIT I,

(IMAX-1, JMAX-2)

—O OO0
—o-+-o+o10
—O+O+01-0
—O0 100
—O+0—+—01-0
—o-+-o+o10
—O+O—+—01-0
—o-0—00-

(0,0)
nRvA
(IMAX-2, JMAX-1)
(0,0)

VAR



7 ur— kYA X ={IMAX, JMAX, KMAX}

TRk N T — & bl =
u fi%47:10,0,0~{IMAX-1, JMAX-2, KMAX-2}
v [%4710,0,0} ~{IMAX-2, JMAX-1, KMAX-2}
w %4310,0,0} ~{IMAX-2, JMAX-2, KMAX-1}

W 2 p(EINT =2 BMFET 256, p & wvw Ko OBRIIIT &8 %,

v(d,jtL)
2(i, ) Opr:KBFEVS
(i, ) QO—Pp— a(it, )
Q u:uRAT—4
Q v:vERAT—4
v(d,J)

WHNETFIZEBNTHTRTD ) — RTHEIR T BAY A XL T =2 A ZFHE L,

RXX,
X
5

(IMAXO0-1, JMAX0-2) (IMAX1-1, JMAX1-2)

—O-On

it
o
R,
R,

Node0 Nodel
upksy

(0,0)+

(0,0)




IMAX0-1, JMAX0-1) (IMAX1-1, JMAX1-1)

° 9 00 o

—0
o
eu
e
o

—0—
ou
o
o
o

—0—
ou
o
- o
L o

20000 0o
29990
XEXK

0,0)
Node0 Nodel
VARG

SRR A2 R{IMAX, JMAX, KMAX} % Node0={IMAX0,JMAX0,KMAXO},
Nodel={IMAX1,JMAX1,KMAX1} CT4#| L7354
Node0
7 u 4 — b A 2 ={IMAX0, JMAX0, KMAXO0}
FEIN T — & full =
u fi%47:10,0,0} ~{IMAXO0-1, JMAX0-2, KMAX0-2}
v fil57:10,0,0} ~{IMAX0-2, JMAX0-1, KMAXO0-2}
w fik57:10,0,0§ ~{IMAX0-2, JMAX0-2, KMAXO0-1}
Nodel
7 u 4 — b A X ={IMAX1, JMAX1, KMAX1}
RN T — & full =
u fi%47:10,0,0~{IMAX1-1, JMAX1-2, KMAX1-2}
v fil57:10,0,0i ~{IMAX1-2, JMAX1-1, KMAX1-2}
w fik57:10,0,0§ ~{IMAX1-2, JMAX1-2, KMAX1-1}

(4) staggered_2
W, v, w DY MLT—=HTHY | o206 uld+l AR, vIE+d AR, wlE+K A
RICEFEYF / 2DNEICERESND.



o ®BFers
(i, ) T e u:FR—&Ess

O
._T’_QL @ Frum

v
— O O
i—j)é o RTtVS
- T e v:iF—sEss
O
@ FeumE

SphSize EHE D iix, iy, izHEMEOBKEMH % {IMAX, JMAX, KMAX} DR 7 &L 4 X2 T
EFLIEBE. T—ZEBUILL T OV A XOMREEIT D,

EEEXEXE
? ?_9
?_9
K

umAH
(IMAX-2, JMAX-2)
0.0) /;O——O——O——O——O——O——O—
/
0,-1) VRS

7 rsr— A X ={IMAX, JMAX, KMAX}
FEIAN 7 — 2 fi =



u fif53:1-1,0,0i~{IMAX-2, JMAX-2, KMAX-2}

v [#%4310,-1,0} ~{IMAX-2, JMAX-2, KMAX-2}

w %4310,0,-1}~{IMAX-2, JMAX-2, KMAX-2}
EEOT — 2 ES LT — 2 EH =

u fi%47:10,0,0~{IMAX-1, JMAX-2, KMAX-2}

v fil57:10,0,0i ~{IMAX-2, JMAX-1, KMAX-2}

w %4310,0,0} ~{IMAX-2, JMAX-2, KMAX-1}

W 2 p(EINT =2 DMFET 256, p & wvw Ko OBRIIUT &8 %,

v(i,J)
O
1(i-1, /) i) i, ) o p:RFEVS
(OF o ))

@ u:uRAT—4%
Q@ V:VEAT—4

A4

v(i,j-1)

WHNIFATICBNWT ST RXTD ) — FTHEIR 7 BAY A X T =23 A ZFF LY,

(IMAX0~2, JNAX0-2) (INAX1-2, JMAX1-2)

SOHO1-0—+-0
~olotolo

?
?
?
y;

(-1,0) (0,0)

NodeO Nodel



(IMAX0~2,, JMAX0-2) (IMAX1-2, JMAX1-2)

—O
—O
—O—
—O—
L O

° 0900
EEXK

—0
o
o
o
L o

' AEXY
ST3de
TR

|
—_
=
=

Node0 Nodel
VRS

SRR A2 RIMAX, JMAX, KMAX} % Node0={IMAX0,JMAX0,KMAXO0},
Nodel={IMAX1,JMAX1,KMAX1} CT4#| L7354
Node0
7 v — b4 2 ={IMAX0, JMAX0, KMAXO0}
RN T — & fubll =
u Ji%%7:4-1,0,0~{IMAX0-2, JMAX0-2, KMAX0-2}
v fil57:10,-1,0§ ~{IMAX0-2, JMAX0-2, KMAXO0-2}
w fik57:10,0,- 1} ~{IMAX0-2, JMAX0-2, KMAXO0-2}
EEOT — 2 ES LT — 2 #H =
u fi%47:10,0,0} ~{IMAXO0-1, JMAX0-2, KMAX0-2}
v fil57:10,0,0} ~{IMAX0-2, JMAX0-1, KMAXO0-2}
w fik57:10,0,0§ ~{IMAX0-2, JMAX0-2, KMAXO0-1}

Nodel

7 u4— b 2 ={IMAX1, JMAX1, KMAX1}

RSN T — & fufll =
u Ji%%7:4-1,0,0,~{IMAX1-2, JMAX1-2, KMAX1-2}
v il57:10,-1,0§ ~{IMAX1-2, JMAX1-2, KMAX1-2}
w fik57:10,0,- 1} ~{IMAX1-2, JMAX1-2, KMAX1-2}

EEOT — 2 ES LT — 2 HiH =
u fi%47:10,0,0~{IMAX1-1, JMAX1-2, KMAX1-2}
v fil57:10,0,0i ~{IMAX1-2, JMAX1-1, KMAX1-2}
w fik57:10,0,0§ ~{IMAX1-2, JMAX1-2, KMAX1-1}



2. AvI749L—3y
SPHERE Tiiay 74 /b —a T —FEFEEEHRTDHILICED, T—X DA,
WG ERHT D ENTEET,

UTF, av74 7 b—varOr—4ERIZOVWTHHLET,
PRz OWTIX Tarv 74 7 b—va v h~v=aT7 V] Z22RL T XN,

BFRB

SphDataObj

A &

TIVr—2avTHERAT AT 403 RF Ty bERET 5,

I3k >2TT7 IV r—2a V@8RBI L—LD—YRITAIVRA VR

T5h, A—UHBAFRMHICA VRE VAT EINERETE S,

I %

Edc 2

=}

label

format

data_type

instance

domain

crddef

gc

data_num

T—REASNIL

AVRB VRS BT 5 ADER

scalar, scalar2d, scalar3d, vector2d, ...

T—8 44 TDEsE

char, short, int, long, longlong,

unsigned_char, unsigned_short,

unsigned_int, unsigned_long,

float, double

AVREBVRTZY

“initialize": EBEIFIZIL—LT—JRAITI VY REIVRT S
(TI2AILE)

"user":VILNMAITA VY RB VAT B,

T 7

21T Solver MR L4 4 Xh L HIH

"node" NESNI-B/ — FRDEEH A X (TI+IL )

"solver": ¥/ JL/ Gt A X

T—EEBRIAT

"regular' : #FET—HEE (TIHILE)

"collocate" : & FHIDT—2 EHE

"staggered_1": & FHILI A FTRAART—F EE

"staggered 2" : FHL TSR T—HEE

HA FELE (TI4LE:0)

THRFAYOT—2H (T4 ET)

T—39 3 ADEENRY FLT—2DHER

%3

il

=




(a) A 2% 2777 ("instance"|g )

a7 47 b—varilidib sz T —#EFKIL, SPHEREO 7 L— AT —
JICCHBERSNET,

LorL, YIUNS—ITHERY A I 7 EROFEZHW L& XX, 1
VAR AT T ED I NNR—RITHEREITY) 2N TEE T,

AVARBE AT T T ERWTEREDER S A I T T—E2F T =7 DA
R, BUfFA Y » RIZLLF E720 97,

AVAR AT T B EAI T R, BfGA Y v N
("instance"J& M)

"initialize" YV oREATHI getDataObj

"user" fEE (YW —§87E) | allocateDataObj

(b) FHEFEIZT 7 A NEFZ O

@)

THERICT 7 A VERETRT 52 LI R0 T 7 A VAN EAT) 2 ERT
XE4 IOV TIE (77 A AAR I~ =2 T ] 2B LTL S0,

1HRFHEYDT—FH : data_num Bt

1HRFHEYDT—2H (data_num B NERSNTLEIMEEDT I4+)L
MEIZT—%2 29 5 XDiEEE (format BHE) ITKYELBZYFET,

R MLT—RERTHBELFET,

AN T—2DHEEE datanum BHEEZERT A EETES. 1BELR

YEYT,
No | format R | AP data_num B4
BiEfE B | RV | TIHILME

1 "scalarld" 1 AHZ 1 (E%E)

2 "scalar2d" | 2 AHZ 1 (E%E)

3 "scalar3d" |3 AhZ 1 (E%E)

4 "vector1d" 1 N ML |1

5 "vectorldrv" | 1 N7 BRL |1

6 "vector2d" 2 NI KRIL |2

7 "vector2drv" | 2 NIV |2

8 "vector3d" |3 R kL |3

9 "vector3drv" | 3 R kL |3




allocateDataObjExcept(
SphDCType dcType,
SPL_Datatype dataType,

const size_t size[3],

3. VILN=FT=8 1Yy
SPHERE T, YA N—IZTTF—FDERM, BIGEZITI BIZUUTDORAY v Raefeft L FE
T
No AV R4 B!
1 sphData* aVvT7 4 —va Il EEINET —
allocateDataObj( ZEAERLET,
const char* cfg_label); BT — 24TVl NIT—F~F—
VBRI NET,
2 sphData* BEINET—4 7T A, T—FRITT—
allocateDataObj( B EAERLET,
const char* reg_label, BT =2 ATV NEIT—F~F—
SphDCType dcType, U ICBEREINET,
SPL_Datatype dataType,
const size_t gc =0,
const size_t data_num =1,
SphCrdDef crddef = CRDDEF_REGULAR);
3 sphData* allocateDataObj( BESNET—4# 7 A, T—XETT—
SphDCType dcType, B EAERLET,
SPL_Datatype dataType, BT =2 A7V NEIT—F~F—
const size_t gc =0, U ITBEELER A,
const size_t data_num =1,
SphCrdDef crddef = CRDDEF_REGULAR);
4 sphData* allocateDataObjExcept( BESNET =427 FA, 7—48 HA
const char* reg_label, AT —H AR LET,
SphDCType dcType, BT =2 A7V NET —F~F—
SPL_Datatype dataType, U ICBEREINET,
const size_t sizel[3],
const size_t gc =0,
const size_t data_num = 1);
5 sphData* WBESNEZT =27 A, T—=FW ¥4

RCTF— 4 AR LET,
ERF =4 ATV =7 MEF—F ~ F—
U TR L E A




const size_t gc =0,

const size_t data_num = 1);

6 sphData* getDataObj(const char* label); T AR =V X IR INET — 2 A
TVl MBI LET,
7 bool T—EA T T =R —T %
registerDataObj( RS LET,
const char* label,
sphData* dataObj);
8 bool deleteDataObj(const char* label); Bk T7 NV EHRELT, 7T—F~vF—Tx
BB INTT— 447 V=7 N EHIR
LET,
9 bool deleteDataObj(sphData* dataObj); T—EF TV NERELT, T4~
A=V X ICBBRENTT —F ATV
FZHIR L ET,
2. 1 EBREHT—EFTTOI LOER

sphData* allocateDataObj(const char* cfg_label);

ar T4 b= a VICERINET X AR LET,

5%

cfg _label

F— W T

B i

T — S AT V= b

BT — 2 AT NOT =BT FRAEA T T—EMEALT EFRNME, TA KNE
NMNITa 7 4 T =33 VICERINTANT A= ZITTAEREITVET,
Fo. A XFB ) — FOHGEIY A X TER I ET,

F—=BF T FOEFE., T A=V R ICBRERENET, ZORRORET L

X7 — 2T~V LRI CSCEA & 7 0 £97,

AT 4T =g DT —EEEDOA ALK AT T T T user" TRIT LD £H

Ao

R T =S A7 V=7 FOF =513 0x00 ICTHEL SN ET, Lo LT —F EHROR T
7 7 ANVERNERSNLTOLEAIL. 77 A ADDBTA R EEeT — & % bt

PR TT —H R ELET, (T 7ANDED

"EZMLTSTEEY,

(15 I 451))

FEAMIOWNWTIH" 7 A VAR I~ =2T L

(274 7 L—3 3 VERH)




<SphSolver id="1" label="so0lv01" class="solv01">
<SphDatalList>
<SphDataObj id="1" label="pressure" format="scalar3d" data_type="double" gc="2"
instance="user"/>
</SphDatalist>
</SphSolver>

I T—24 T FOAEKREIT,
sphData* array = allocateDataObj ("pressure ");
Il 235 —3D, double 7 —# &, A FEL#=2, EXNE=regular |ZTT —XAEMLEIT I,

2. 2 DISRBATHRET 44TV FOER

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);

BEINT =27 A, T—2RTT =2 ERLET,

513 reg_label T — BT L

dcType T—H I TAEAT

dtType TSR AT

gc HA KErdag X

data_num FT—H (T 7 h=1)

crddef T—HEHRNME (T 7 +/L b= CRDDEF_REGULAR)
R E ERT =4 ATV K

WBESNET =27 TAXA T F—2MEL T A FEAEK, F— 25k, EEAE
WCCT—X A7 V=7 FOEREITHNET,

Fio, A XFB / — ROREIY A X TERESNET,

T—R2F Tl NOEKE, FBEINTZBET ST T —F v 3 — VX I8 S
ESc N

BERT LY VAR —NT—ETRITNVERTIER Y /A, BEO VR —% L
ICCEITT AT, Br DY NAAR—NT—ETHHLENHY £,




(15 I 451))

I F—B AT = NOAER T,
sphData* array = allocateDataObj ("pressure ", SPH_DC_ARRAY_3D, SPL_FLOAT,
3, 1, CRDDEF_COLLOCATE);

/I 2715 —3D, float 7— %, HA REA$=3, ERME=collocate | TT —FXAEWLEIT I,

2. 3 VIRBATHRET 44TV bOER (BHREGL)

sphData*

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

SphCrdDef crddef = CRDDEF_REGULAR);

BEINT =27 TA, T—2RTT =2 ERLET,

515 dcType TR TAEALT

dtType TR AT

gc HA KLY AX

data_num T8 (T 7+ F=1)

crddef T—HXEHZRNME (T 74/ +=CRDDEF_REGULAR)
R 1E ERT—H ATV =27 K

WESNET—F I FAZAAT T—=2REAA T A FEAE, T—28 ERM

CTT =247 V=7 FOEREITNET,
Eiz, YA XFH — FOFEH A R TERSNET,

Fe R F T NOERFB., T—F 32— IR LEEADT, T—HFD

L Y NV N—RITIT O LERH Y 97,

2. 4 YARXEET 24T FOERK

&

B

sphData* allocateDataObjExcept( const char* reg_label,
SphDCType dcType,
SPL_Datatype dataType,

const size_t sizel3],




const size_t gc =0,
const size_t data_num = 1);
BESNT =47 T A, T—48 YA XTT—HE2ERLET,
GIE>'s reg_label T—H g T L
dcType TR FGARAT
dtType TR AT
size T—EHP AR
gc HA KA A X
data_num T8 (T 7+ F=1)
R E T =2 AT V= b

HWESNTT —Z I TAEAT T—=2RE2 4T S A X A e, 7—28C
CT =447V =7 POEREITVET,
T—H ATV FOERG, TRV IR LET,

BT — 2 A7 V=7 MRt LTE, A4 R OiE(E(comm)ix

L= = =

17T 2

LiITE EEA,

Ele, ERMEERET SHARER ST =447 V=7 MO LCREET- T

<&V,

(fit I 451)

I F—5FT P x s DERET

size_t size[3] = {64, 32, 32};

sphData* array = allocateDataObjExcept (

"pressure ", SPH_DC_ARRAY_3D, SPL_FLOAT, size, 3);
/I A% Z—3D, float 7 — X &, ¥ 1 X=(64, 32, 32), A FENE=3, I TT—XLEKE4TH,

2. 5 YARXEBET 24T FOER (B54AGL)

sphData* allocateDataObjExcept(

SphDCType dcType,
SPL_Datatype dataType,
const size_t sizel3],
const size_t gc =0,

const size_t data_num = 1);

HWESNTT =27 T A, T—4R, YA XATT—=F&ERLET, B L)

51%

reg_label
dcType

T ST AL

TR TARALT




dtType T E AT

size TF—HYP AR

ge TA R g X

data_num T—=5% (T 741 =1)
UK 1 T =2 ATz K

BESINTT =27 T7A8A4T T—2ME AT YA X A e, T -2
CT—4 ATV NOEREITNET,

T—EF TVl NOERSE, TR U X IR LEFADT, T—XDOE,
WL Y N S—ITIT O BB D £,

T =247 =7 M LT A FEAOBEEComm)iFfTH Z &iFTE A,

2. 6 BREHAT—EFTTOI FORE

sphData* getDataObj(const char* label);

T AR =T X IR INTT —H AT NS LET,

518K label T— X BT L

B i T =2 AT V=7 b

T ARV IR SN T ATV =7 NERSELET,

AT 4T = arDT—HBEROA AKX AT T J R nitialize" D A 1X
SPHERE 7 L' — AU =7 i TY W A=FTHNC ABER 21TV, T—F v 2=V v (2T —
KRR T SN TR L E T DT, "getDataObj" iz a7 4 7' L— 3 DT — XAl o
SNUERETDHZ LIV T ATV NERSETEET,

Fold, Y N—5T1%, "allocateDataObj", "registerDataObj"lZ CT — ¥ ¥R — %
B LT — 2 A7V =7 NERGT5Z L HARETT,

CEEET

(274 7 L— 3 i)
<SphSolver id="1" label="solv01" class="solv01">
<SphDataList>
<SphDataObj id="1" label="pressure" format="scalar3d" data_type="double" gc="2" />
</SphDatal.ist>

</SphSolver>

I| =2 F 7V = NORSHEIT,
sphData* array = getDataObj ("pressure ");
/I 2717 —3D, double 7— %% H A REN$=2, EFME=regular (2 TT —¥B&H%E1T9,




2. 7 T—ER3I1+—Ty~DEEK

bool registerDataObj(const char* label, sphData* dataObj)

T=EF TV N T AR =YX LET,

513 label T — R Bk T~
dataObj kT —H
RO ERFEHLT =2 ATV b

T A X=X T —E AT FEBELET,

TR R =T LT A RS Lic L0 T — 4 EH 3L SPHERE 7 L — AU
— I PTVWET DT, YIUN—ZTT—XOWEEZITHOMEILH Y A,

Bk T LY NN —NT—ETRITIUIRTIER Y £ A, BED VL —
ICTIATTHHEEIE, HxDINR—NT—ETHLILERHY £7,

2. 8 T—ARAIF—T¥hoDHIR (BERSNILIETE)

bool deleteDataObj(const char* label);

T=E IRV IR SN T =2 ATV 27 FEHIBRLET, BRET ~VEEE)

518 label F— R BEET L

B fE A

T—AIR—VXBEINTNDT =2 A7V =7 MEHIBRLE T,
T=E2FT V=l MTEo TR STV A Y IR S £,
YN S—ITTIHRINC T — X OB TW WSS ITHEI L ET,

2. 9 F—HEIX—UrHLOMIKR (F—5IEE)

bool deleteDataObj(sphData* dataObj);

T IRV RSN T — 4 AT V=27 NEHIBRLET, (F—XET)

513 dataObj F—E ATz b
RV E A

TRV X BRI NTNDT —F ATV =7 FEHIBRLET,
T—=2FT V=l MR o THERS LTV AE ) BT S E 7,




YN S—ITIRINC T — 2 OB EZTW WG ITHEI L £,

4. T—BRBYZRAAYY KR

RGBT — S AT V= s MR LCF— 2 O,

DAYy RefELTWET,
Ay REERT A58, =447 V=7 FEMHZ TRy 2 2T O LERD

U

BOE, AR OBAGO 2T

DET,
No |MEHZ 2% | AV v R4 B!
1 sphData std::string getLabel() const; T2 TNV ERSLET,
2 SphDCType getDcType() const; T—HR I FTAZAL T ERSELET,
3 SPL_Datatype getDataType() const; TR A TERELET,
4 unsigned getDims() const Wz s L ET,
5 const size_t* getArraySize() const HA RENMIEERWT—F A X%
BAELET,
6 const size_t* _getArraySize() const HA RN EBEGEATET =29 A X & H
BLET,
7 size_t getArrayLength() const HA RENLNEBGAET =2 RE#EREL
e
8 size_t getGe( const A ReEVEETSELET,
9 size_t getNumOfDtElem() const 1ENVOT—2HEBELET,
10 const void* getDataPointer() const TR ZERELET,
void* getDataPointer()
11 SphCrdDef getCrdDef() const; T ERMEEZTGLET,
12 bool setCrdDef(SphCrdDef crddef) T ERMEEHRELET,
13 bool commO); Bt ) — K& T A RBAERO®E %
bool comm(size_t gc, int paraKey =-1) | T\ E 7,
14 bool commPeriodic( B R OWBEEITOET,
unsigned int face_dir,
int axis);
bool commPeriodic(
size_t face,
unsigned int face_dir,
int axis,
int paraKey = -1)




No |WEHZ 24 | AV v R4 B
15 const sphParaController* T—ENETDHNNT L rarha—F
getParaCtrlr(int paraKey = -1) const; | ZHf5 L £7,
16 bool getDataOrigin( T —F DR RS L ET,
double org[3]) const;
17 bool getDataPitch( T—HOEy FERGLET,
double org[3]) const;
18 bool getDataStartIdx( T—HDWERTa =NV AT v T A
size_t start_idx([3]) const; ZESFLET,
19 sphArray const DATATYPE* getData() const; FT—AARNCCT —HRA U H R L
DATATYPE* getData(); S
20 const DATATYPE& val(...) const; HA ReVEEERVEBOREAS
DATATYPE& val(...); T v 7 AMLEOT — 2 G- RA L&
R
BEA YT v 7 ADWNNET — Z BLE
DU E R L TY,
21 const DATATYPE& _val(...) const; HA ReNEELREL T v 7 AL
DATATYPE& _val(...); BOT =2 ZHfG - RALET,
BEA YT v 7 ADOWNNET — Z BLE
DU E R L TY,
22 const DATATYPE& getValue( A RELVEEERVEBOREA

size_t 1,

size_t j=0,

size_t k=0,

size_t 1=0) const;

DATATYPE& getValue(

size_t 1,

size_t j=0,

size_t k=0,

size_t 1=0);

T I AMIEOT — 2 TG RALE
B

REA T v 7 20 NTT HiA, JF5
W, KHm, 7—2 DM TT,




No |MHZTR4 | AY v R4 B

23 const DATATYPE& _getValue( A RBLVEGQREEASA YT v 7 AL
size_t i, EOT —2&2HE - RALET,
size_t j=0, BEA YT v 7 ZAOWNIT HH, J 5
size_t k=0, m, KA, 7 —%HEOWRTT,
size_t 1=0) const;

DATATYPE& _getValue(
size_t 1,
size_t j=0,
size_t k=0,
size_t 1=0);

24 size_t getIndex( HA RN EEEROVEROEEA
size_t i, T AEO—KRES LA T
size_t j=0, 7 AR LET,
size_t k=0, BEA VT v 7 AOWONIT FM, 5
size_t 1=0) const; m. KJm, 7 =280 TT,

25 size_t _getIndex( HA R EELEBOEES T v
size_t i, I ANED—RESN EDOA T v T A
size_t j=0, EHAELET,
size_t k=0, BEA VT v 7 AOWNIT FM, 5
size_t 1=0) const; m. KJm, 7—2 B0 TT,

26 sphVoxArray | size_t HA REeNzEdEE R VEEER RN

getWNumberOfID( OIEEEOHFIET 57 — 2 HETSE L
DATATYPE id, E
int paraKey = -1) const;
27 size_t HA RerEEERVEEE»CEE
getNumberOfTD( BOFET LT — 2 HEBELET,
DATATYPE id) const;
28 size_t HA Rz Gt it Fais e o
getWNumberOfIDExtGe( EMOGFET LT — 2B ERELET,
DATATYPE id,
int paraKey = -1) const;

29 size_t HA RNz ETe EED HEEBRD

getNumberOfID ExtGe( FETHT — 2 HEBELET,

DATATYPE id) const;




No

M2 T 24

AV v R4

i

30

31

32

33

34

bool getBndWIndex(
DATATYPE id,
size_t* bnd_sta,
size_t* bnd_len,
const size_t ext_gc =0,

int paraKey = -1) const;

HA R %G E RV A
B $8 M 00 FEE S % BE R G & TAS L
7

bool getBndIndex(
DATATYPE id,
size_t* bnd_sta,
size_t* bnd_len,
const size_t ext_gc =0,

int paraKey = -1) const;

HA REAEES TR OCEHBEESETE
EOFET DA Z TS L ET,

bool getBndWIndexExtGe(
DATATYPE id,
size_t* bnd_sta,
size_t* bnd_len,
const size_t ext_gc =0,

int paraKey = -1) const;

AA NeN 2 E it REkakn 6 E
FEMDAFES 2 BRI A BT L £,

bool getBndIndexExtGe(
DATATYPE id,
size_t* bnd_sta,
size_t* bnd_len,
const size_t ext_gc =0,

int paraKey = -1) const;

A FeVigie Bel» s HEMD
FAET DB s G L £

bool copyData(
const sphVoxArray<DATATYPE>*
src_dc,
size_t src_ve =0,
size_t dest_ve =0,
int src_paraKey = -1,

int dest_paraKey = -1);

TR Eav—LET,

DATATYPE : £k 7T — % 47 =7 b ®F7—#H(char, int, unsigned, float, ...)




4. 1 T—E2SRN)LOEE

std::string sphData::getLabel() const;

T=E TN ERFLET,

51K L

Y i Ty T

4. 2 T—RI9SR84 TOWME

SphDCType sphData::getDcType() const;

TR TAEA T ERHRLET,

5% L

UK -1 TR I TARALT

4. 3 T—ABIALTORE

SPL_Datatype sphData::getDataType() const;

TR EA TR LET,

513 L

U8 Vb S0

4. 4 RITEHEF

unsigned sphData::getDims ( const;

W E s LET,
518K 2L
UK woe# (1,2 or 3)

SPHERE 7 L' — AU —27 3% AR — F L TWDHRICHIE 1, 2 XL 3 TT,

4.5 F—aYAZXOBE (FA FELREELL)




const size_t* sphData::getArraySize() const

HA REMEIEERVT =2 Y A X TR LET,

514K L

UK T—HPA X (FA REALEEER)

ZDRAYy RCTHET BT —2ZV A XX LI K FROHA ReraagEionwrs —2 A4 X
L ET,
ROEDOTF =2 A ZDORA 2T LI K FRONEETTF—2 A4 A2k LET,

RVfE0] = IHmYA X (HA4 KerzgEian)
RofEll] = JHmYyA X (T4 ReLEEERD)
EfElR2] = KFmY AR (A4 FeriagEian)

ZORVMEIZIZI BELOTFT—FHIGEENTWERA,

4.6 F—AYAXORE (4 FELFED)

const size_t* sphData::_getArraySize() const

HA REAEENET =2 A4 e Bfd L ET,

5% L

UK -1 T=2YA X (A ReELEET)

DAYy RCHETLHT—Z VA XL LI K FHOTA Revegiherr—2% A4 XL 1
BALDT—=E L ET,

ROBEDT =2 YA XDRA 21y FSNDEDNEFEIL, T—F 7 FAZATITE-
TR F7,

IR ROMEA > T 7 A (EF)
0 1 2 3
SPH_DC_ARRAY_2D I 714 A R J HEHA R (FRE) (F58)
SPH_DC_ARRAY_2DN | I Kifi#A % J HEHA R F—2% (RE)
SPH_DC_ARRAY_2DNRV | 7 — %% L 14 A X J JIEHFA X (R7E)
SPH_DC_ARRAY_3D L 514 A X J A X K JHA X (RIE)
SPH_DC_ARRAY_3DN | I Kf#A 2 J H A R K JFia# A X F—a2%
SPH_DC_ARRAY_3DNRV | 7—# %k LS54 A X J JIEHA X K ¥ A X

LIK HEDY A XA FerzedilZy A4 AT,

T—AROmMGE (A4 FEILEFED)




size_t sphData:getArrayLength() const

HA RN EEAET— 4 RERBLET,

514K L

R E T2k (A4 Fereat)

T VERIHER L TV LT —Z REIE L ET,
ZOTF =X RIXRRO"_getArraySize)"lZ ko> TG LI2T — & A XE&F LI E 2D
£,
T—4E =109 A R(GC iAH)
*J JFY A R(GC iAH)
* K A R(GCAR)
T2

4. 8 4 FEILEORE

size_t sphData::getGe() const

TA ReV Bzl L E7,

5% L

UK -1 A R

4. 9 TABOBE

size_t sphData::getNumOfDtElem( const

18V DOTF—2ERELET,

513 L

U8 T2

4. 10 T—RARA22OWME

const void* sphData::getDataPointer() const

void* sphData::getDataPointer()

TR RA L FETELET,

5% L

R E T—HRA L H




4. 11 T—AEENEOEIE

SphCrdDef sphData::getCrdDef() const;

T—ERA B ERRLET,

51K L

R E T—BRA

4. 12 T—E3ERMNMEDKRTE

bool sphData::setCrdDef(SphCrdDef crddef)

T—HRA B ERELET,

518K crddef T — X EFNL

T

B fE A

4. 13 A4 FEIILMEEDBEE

bool sphData::comm0);

bool sphData‘:comm(size_t face, int paraKey = -1)

HA RENVEBROBEZITWET,

513 face BWETA K
paraKey 15/ — FXT LVEkAIIF —& =5
R HE A

A R eVl a2/ — R E@mE 2TV ET,

SPHERE T3 ERnE .~V F Ry 7 A5F D 2 >O45E kA AR— N L TWET,

IEIFIEIZ K0 TA RSB OEE FIEREZR D £33, "comm" A Y > R TIEpHEIHIE
BB A REAGEROBEZITOET,

%ﬁ%é%bt B, T—E ATV MIREINTWD A REABICTHRIEZ1T

WET,

4. 14 RFAHBERDEE

bool sphData::commPeriodic(unsigned int face_dir, int axis);




bool sphData::commPeriodic(size_t face, unsigned int face_dir, int axis, int paraKey = -1)

JAMBER OWE 2 TV ET

GIE>'s face BWIETA e
face_dir wEm (X H=0,Y =1, Z fi=2)
axis WEJFm (A FAGW=1, 77 A S H=+1)
paraKey 15/ — KXT L LEkAIIF —&K =

R0 i PRA

IR OEEEER, FZThHA Rervo@EaiTnEd,

SPHERE TI3#)EREI L v VTR 7 258D 2 >O5E G EEZ R — KL TWETR,
ZDOAYy RFHEFETHDH EEDHRYAR—FLTOET,

SIBAEBME LTSGR, T— 247V MIRESNTWD A RS TEEZ1T

WET,

4. 15 NSLJ)arrcAa—S50HE

const sphData::sphParaController* getParaCtrlr(int paraKey = -1) const;

F—ARNBT AT LLay ha—FFRELET,

518K paraKey BE ) — KT LV —% 5

RV R ayba—3

4. 16 RAEZORE

bool sphData::getDataOrigin(double org[3]) const;

T =2 O RERE TG LET,

5% orglout] T PR AE
UK A

G5 D JF BRI IFF O LI TR E 2 TH 2 BB H Y £,

4. 17 EvFOmE

bool sphData::getDataPitch(double pitch[3]) const;

T=2OEyFERGLET,

513 pitchlout] =




U8 A

GOy FITFOH LRITIERRE A TH 2 ENH Y £,

4. 18 WREITO—NILLUTYI AORE

bool sphData::getDataStartIdx(size_t start_idx[3]) const;

T—H DRI =N A Ty 7 ARG LET,

EIE=" start_idx[out] MR a—rNv A Ty T A
UK By

SIBOIRR T 0= A Ty 7 ZTRFOH LRITHERRE 2 T DR D D 77,

4. 19 T—ARERAE2DWE

const DATATYPE* sphArray::getData() const;
DATATYPE* sphArray::getData();

TN CT =2 RA U F G LET,

5% 7L

UK -1 T—RRA K

4. 20 T—HOWME - B/E (A4 FEILFEFLGVWT—FEIA VTV I R)

const DATATYPE& sphArray::val(size_t 1) const;
DATATYPE& sphArray::val(size_t i);

const DATATYPE& sphArray::val(size_t i, size_t j) const;
DATATYPE& sphArray::val(size_t i, size_t j);

const DATATYPE& sphArray::val(size_t i, size_t j, size_t k) const;
DATATYPE& sphArray::val(size_t i, size_t j, size_t k);

const DATATYPE& sphArray::val(size_t i, size_t j, size_t k, size_t 1) const;
DATATYPE& sphArray::val(size_t i, size_t j, size_t k, size_t 1);

HA RENEEERVEROIEEAS 7 v 7 AMLEOT — 2 205 - RALET,

513 i L Fm7 —285A T > 7 A
j J M7 — 2SN T v 7 A
k k Fm7r—2ESA T v 7 A
1 T=EBA T v I A




U8 T — Sl

BEA YT v 7 AMLEOT —ZEORSE, IR EEZITWVET,
WEA VT v 7 AIT—ZBRANDWVNIEEL 720 £TDTERT —% 7 T AL A STk ->T
Hpn £,

A B (> F 7 2)
i j k 1
SPH_DC_ARRAY_2D 1 71 J 71t (72 L) (72 L)
SPH_DC_ARRAY_2DN | I Jiif1 J 7] F—5 % (72 L)
(0~n-1)
SPH_DC_ARRAY_2DNRV | 7— % ¥ 1 J71 J A X (72 L)
(0~n-1)
SPH_DC_ARRAY_3D I 71 J 7] K S A X (72 L)
SPH_DC_ARRAY_3DN 1 51 J J7 1) K i A X T2
(0~n-1)
SPH_DC_ARRAY_3DNRV | 7— % #& 1 71 J 771 K J71f)
(0~n-1)

LIK FWDA T > 7 Z3HA RV EZERWA T v 7 A TY,

4. 21 T—HOWME-H[/E (A4 FEILEZECT—REBINA VT IIR)

const DATATYPE& sphArray::_val(size_t i) const;
DATATYPE& sphArray::_val(size_t 1);

const DATATYPE& sphArray::_val(size_t i, size_t j) const;
DATATYPE& sphArray::_val(size_t i, size_t j);

const DATATYPE& sphArray::_val(size_t i, size_t j, size_t k) const;
DATATYPE& sphArray::_val(size_t i, size_t j, size_t k);

const DATATYPE& sphArray::_val(size_t i, size_t j, size_t k, size_t 1) const;
DATATYPE& sphArray::_val(size_t i, size_t j, size_t k, size_t 1);

HA RENLVEEGUDEROIEEA V7 v 7 ALEOT — % 20T - RALET,

515k i L G107 =2 WAA T 7 A
i J T = ZBSNA Ty 7 A
k k 17— 2 BHA T v 7 A
1 T—=EBA T TR

R E T — Ml




BEA T v 7 ABOT —ZEOBSS, TR EEITVET,
BEA T v 7 AXTFT— FRHNOUNEE 720 EFTDOTERT —% 7 FAEA FITE>T
Hp0 9,

s I (127 7 R)
i j k 1
SPH_DC_ARRAY_2D 1 71 J 71t (72 L) (72 L)
SPH_DC_ARRAY_2DN | I Jiifi J 71 F—5 % (72 L)
(0~n-1)
SPH_DC_ARRAY_2DNRV | 7—# ¥ 1 J71 J FIEHA X (72 L)
(0~n-1)
SPH_DC_ARRAY_3D I 71 J 7] K S A R (72 L)
SPH_DC_ARRAY_3DN | I Jiif J 7] K S A R F— 2K
(0~n-1)
SPH_DC_ARRAY_3DNRV | 7—# %k 1 J71 J J71] K J1f]
(0~n-1)

LIK HmoA T v 7 ZIHA ReregGied VT v 7 ATT,

4. 22 T—HOWE BE (HA FEILFEEFLZWLWRIEILLS VT YIR)

const DATATYPE& sphArray::getValue(size_t i, size_t j=0, size_t k=0, size_t 1=0) const;
DATATYPE& sphArray::getValue(size_t i, size_t j=0, size_t k=0, size_t 1=0);

HA RN EEEROVEROIREA 7 v 7 ALEOT — 2 2 G - (AL £ 7,

Gl i IR BAAL VT v T R
j JHER I EAA VT w7 2
k k HHIRZ EAA T v s 2
1 T T T A

R HE T — 4 il

FREA T v 7 ANEOT —ZEORG. XUTREELITWVET,

BEA T v 7 AMEIIHTA REAVEEERWEEIROA T v 7 AL720 £,

S DA T v 7 ADIBEFEIZTXTOT—F 7 FAL A FITTHEILT, 1 H5M,d
i, K 5w, 77— 2 8OIEFKR L 20 £7,




4. 23 T—HOWME /T (A FEILEZEETCRIEILAVTIIR)

const DATATYPE& sphArray::_getValue(size_t i, size_t j=0, size_t k=0, size_t 1=0) const;
DATATYPE& sphArray::_getValue(size_t i, size_t j=0, size_t k=0, size_t 1=0);

HA RN EEUERORES 7 v 7 A EOT — 2 2 TfF - RALET,

51% i I GBRZ ATy 7 A
j JHER T VAT 0T A
k k FARZ BAA T v A
1 T=RBA T IR

R0 i F—2 M

fREA T v 7 AMLEOT — ZEOISG, XITREZITWVET,

FREA T v 7 ZMETIHA REAZEZOEBOA VT v 7 2L £,

SIBDA T v 7 ADBEFETTRTOT—X 7 FAZAL I THREUT, 15H,JH
W, K Fiml, 77— 2 8ONEFR L 20 £7,

4. 24 TFT—HREINATYIRAOEWE (H4 FEILIFETLHL)

size_t sphArray::getIndex(size_t i, size_t j=0, size_t k=0, size_t 1=0) const;

HA RN EEEROBIROIEEA 7 v 7 ALEO KBS LOA 7 v 7 22 BfF LET,

513 i L 5T —2EEA T v 7 A
J J HMT —2EHA T v 7 A
k k T —HEIIA T v 7 A
1 TR T IR
RO —RELFA T > 7 A

BERI BNA VT v 7 ANEO—RES LOA VT v 7 22 TELET,

WBEA T v 7 AMEZTTA RV EGERWVEOA T v 7 A L7720 7,

SIEOA T v 7 ADIREFEZTTRTOT X7 T AXA TICTHRITT, 1M, J )
W, K 5w, 7—28BOIEFKR L 20 £7,

4. 25 T—ABIA LTI ADEREG (H4 FEILEED)

size_t sphArray::_getIndex(size_t i, size_t j=0, size_t k=0, size_t 1=0) const;

HA RN BOEROIEEAS 7 v 7 ALEO—RES EDA T v 7 A2 WAL ET,

515k i LG0T =2 WAL T 7 A




j I FF—FEHIA T 7 %
Kk k FIF— S B T o A
1 F B T I A

50 i KBS T o A

FRERTBNA T v 7 ZNEDO—IRESN EDA T v 7 AW L ET,

FREA VT v 7 AMETIHA KL ZERHEEOA T v 7 ALl £,

S DA T v 7 ADIBEFEIZTXITOT—F 7 TAL A FITTHREILT, 1 5M,d
i, K 5w, 77— 2 8BOIEFKR L 20 £7,

4. 26 FHEHSADBFREOIE (FM4 FEILEEFELY

size_t sphVoxArray::getWNumberOfID(DATATYPE id, int paraKey = -1) const;

HA RN &EEROFHRBERERDP DR EMOFET 27 — 2 BERF L ET,

513 id T — X h
paraKey J— RRZ LVilA e —F&K 5

VR ¥ K

TRTD/ = ROTA FeAadERVEEN BIRET — 2 O F Rz £ L £,

4. 27 T—REHOBRFRFOWME (A4 FEILIZEEFAHL)

size_t sphVoxArray::getNumberOfID(DATATYPE id) const;

A FeV2EEROAFENSIREHEOFET 27 — A ETFLET,

5% id TSl

B fif B K

TDF BT TAFT T2V NANDOHA REAEZEFE RV HIEET — Z O T 5
WA LET,

4. 28 FHEHESADBFRBONEG (F4 FEILEED)

size_t sphVoxArray::getWNumberOfIDExtGc(DATATYPE id, int paraKey = -1) const;

HA R &Gt RER e I EMOFET 27 — 2 BEBF L ET,

5% id T — X E
paraKey J— RRZ LVERI —3& 5




B fif B K

T_XTO /) —RFROHA ReLagie

Tl DA E T — Z DT 4R

Hatest LET,

4. 29 TAEBORFRHEORE (4 FELESD)

size_t sphVoxArray::getNumberOfID(DATATYPE id) con

sts

AA Rz Ete A DIEEMOFET 27 — 4 Be P L £,

51k id T — Ml

VR ¥ K

DT =BT IFTAFT T2V NANDOHA REAEZELEENSIEET

WELET,

4. 30 FEBEHZ2ADEFREHOIG

— ZEDOHA R %

(AA FEILFEFLL)

bool sphVoxArray::getBndWIndex(
DATATYPE id,
size_t* bnd_sta,
size_t* bnd_len,
const size_t ext_gc = 0,

int paraKey = -1) const

A ReNaEEROFHRBEIRERD DIEMDOFET 2 B R a2 B L £,

515k id T — 2l
bnd_stalout] WET =V, Ty 7 A
bnd_len[out] BER R X
ext_gc YR A Rev
paraKey J = R LLi#E—H S
R & R

FTRTOD /) — ROHA REAZEEROGEEGF

I

BRET

ZAEDOEL IR G L £,




4. 31

iR

Node3 Node4 Node5
ext. ﬁ ¢
H4 B
4’ ‘7
Node0 Node] Node2

0,0)

¢ bnd_stal0] »< bnd_len[0] »

T—AEEOREREHOME (4 FEILEEELZLY

bool sphVoxArray::getBndIndex(

DATATYPE id,

size_t* bnd_sta,
size_t* bnd_len,

const size_t ext_gc =0,

int paraKey = -1) const

HA R £ A D SIEEOFET DB sk E IS LT,

515 id T — 4l
bnd_stalout] MR —HNA Ty I A
bnd_len[out] FRGIRA A X
ext_gc LR A REL
paraKey J— RXZ LVl —&
R AT
H/ —RKOHA REALEEGERVEE)OIRET — 2O EkZ BfF L E T,
igﬁia
Node3 Noded| ,f"j Node5
oxtag o
4 FE)‘ P
Noded Node1 Node2
(0.0)
¢—nd_sta[0]) | gbnd_len[0])




4. 32 FEEHSAOEFRBEHORE (H4 FEILEED)

bool sphVoxArray::getBndWIndexExtGe(
DATATYPE id,
size_t* bnd_sta,
size_t* bnd_len,
const size_t ext_gc =0,

int paraKey = -1) const

HA NG RERER SIREMOFET 2 MR IF L E T,

51% id F—2
bnd_stalout] MR B =SV, Ty I A
bnd_len[out] SRR A A
ext_gc LR A REL
paraKey J— RRXZ LV —%& 5
R0 fE PRA

TRTD ) — ROHA RN EGREED HRET — 2 EO5 Rz G L £,

id9i5
Node4
Node3
ext_gec é
4> F
HA FEY
4’ <7
Node0 Nodel
\"4
(0,0
> M
bnd_sta[0] bnd_len[0]

4. 33 T—ARAEBOBEREHONE (A4 FEILEED)

bool sphVoxArray::getBndIndexExtGe(
DATATYPE id,
size_t* bnd_sta,
size_t* bnd_len,
const size_t ext_gc = 0,

int paraKey = -1) const

A e Z2Ete A DIREEOAET D5 e T L £ 7,




F1% id T
bnd_stalout] MRa—HNA T I A
bnd_len[out] BERGE Y A X
ext_gc EI R O N )
paraKey J— KT LV —FK 5
PRk R
b — FOHA R % ST bHET — & OB RN B LE T,
idEE
Node4
Node3
S A
/~*/
Afken |
Node0 Node
\"4
(0,0 p >
bnd_sta[0]  bnd_len[0]
4. 34 T—H/aE—
bool copyData(
const sphVoxArray<DATATYPE>* src_dc,
size_t src_ve =0,
size_t dest_ve =0,
int src_paraKey = -1,
int dest_paraKey = -1);
T—HFEar—LET,
513 src_dc av—T— ¥
src_ve av—ihA4 K
dest_vc A=A R
src_paraKey a B —Jj5 /) — FXT LLVERIx—F 5
dest_paraKey a v ) — RRZ LLERBI —3F
R & PR

AV — T —E AT IO ERSOTWAAL T v I ANBEDT —H 2 a—LET,
Qb — A ReEMIa e —m T —2DOHA ReAnbat’' —3 554 eV A2EE




LET, LoTabt—xlA FeEridabt—nT =40 A ReELOEL Y REREEZTE
ETHIEILTTEERA,

A=A FEABERCTHT — 2O A ReELID REREELIBEETHZ LITTEE
A,

AV =T =X DWRE T =N T J ALY A R ar = (BT —%) ORI
0= A Ty 7 R A Rl L CER > TWAFE D 2 v — 24T\ E 7,

Hgo TWeWiEkITa v —LEHA, 720/ — o7 =225+ 52 86 LERE
No =TT —ENODOHRT —FEabt—LET,

src_dc
dest_dc
HA BN
i* ,‘7
A4 KL sre_ve
it «— —1W; y/
JE—#EE
4’ 47
dest_ve

5. T—321—T4YYT4—
sphDataUtils 77 7 A 37 — X BAEICMERA VT v 7 ADHE, T—Xab—Hox Vv
FERBELTOET,

No | Hkse AV v R4 B!
1 AT w7 A | size_t getCindexS2D(sz, g, 1, j); A RerEEteLklA T v 7 A0
FHE size_t getCindexS3D(sz, gc, i, j, k); LF—HBHDA T v I AR
size_t getCindexV2D(sz, i, j, 1); %

size_t getCindexV2DEx(sz, gc, 1, 1, j);

size_t getCindexV3D(sz, gc, i, j, k, D;

size_t getCindexV3DEx(

sz, gc, 1, J, k, 1);

2 size_t getFindexS2D(sz, gc, i, j); HA RerZEER2WViIjkIA T v

size_t getFindexS3D(sz, gc, 1, j, k); AMNBT—HBINDOA T v I AEE




No

AV v R4

i

size_t getFindexV2D(sz, gc, i, j, 1);

size_t getFindexV2DEx(sz, gc, 1, i, j);

size_t getFindexV3D(sz, g, i, j, k, 1);

size_t getFindexV3DEx(sz, gc, 1, 1, j, k);

2,

G

bool avrS2D(dst, src)

bool avrV2D(dst, src)

bool avrS3D(dst, src)

bool avrV3D(dst, src)

bool scaleAvrS2D(

src, stepAvr, mode);

bool scaleAvrV2D(

src, stepAvr, mode);

bool scaleAvrS3D(

src, stepAvr, mode);

bool scaleAvrV3D(

src, stepAvr, mode);

stepAvr O FRF/FEH 51T 5,

NG

bool shiftVin2D(
dst, src, v0O[2], stepAvr);

bool shiftVin3D(
dst, sre, v0O[2], stepAvr);

T — X 1T stepAvr HDFEE v00 DINE
&

N

I
Y

o

P

bool shiftVout2D(
dst, sre, v0O[2], stepAvr);

bool shiftVout3D(
dst, sre, v0O[2], stepAvr);

F— X 1T stepAvr HDFEH,v00 DIEHE
AT

N

o

Fes b

bool cpyS2D(dst, src)

bool cpyS3D(dst, src)

bool cpyS4D(dst, src)

bool cpyS4DEx(dst, src)

FeH DA%,

W7 — 4 =

B —

bool cpyS4D(dst, dst_pos, src, src_pos)

bool cpyS4DEx(

dst, dst_pos, src, src_pos)

AT —HDar—ziTo,

AT e XY

MVA Sy =

bool cpyS4D(dst, src, pos)

bool cpyS4DEx(dst, src, pos)

AHT Ry MAVTF—=F DS T—H =

E—%17 9,




No | B&#E Ay R4

i

10 o B — bool cpyS2DCenter(dst, src) T = BRI a e —T 5,
bool cpyS3DCenter(dst, src)
11 Ex 2 #a bool convS4D(dst, src) Scalar4D 75— # & Scalar4DEx OFHA

I

5. 1 AVTYIREHE (4 FEILZED)

size_t getCindexS2D (const size_t* sz, size_t gc, size_t i, size_t j);

size_t getCindexS3D (const size_t* sz, size_t gc, size_t i, size_t j, size_t k);

size_t getCindexV2D (const size_t* sz, size_t gc, size_t i, size_t j, size_t );

size_t getCindexV2DEx(const size_t* sz, size_t gc, size_t 1, size_t i, size_t j);

size_t getCindexV3D (const size_t* sz, size_t gc, size_t i, size_t j, size_t k, size_t 1);

size_t getCindexV3DEx(const size_t* sz, size_t gc, size_t |, size_t i, size_t j, size_t k);

TA REALEGD LKA T v 7 AT —=2ESNOA Ty 7 AEHE BT D,

5% sz T—H YA X
gc A KL
i LhmA Ty 7 A (A ReELVEET)
J J A T v 7 A (A Rerzgte)
k KJGmA Ty 2 (A FeVEET)
1 T=EHA T IR

UK -1 —WKBLBNA T T A

RIBNDA T w7 AQ, 5, KNS —RESIDA VT v 7 AMEEFELET,

HEEVEDS e S

RV = (sz[0]+gc*2)*(sz[1]+gc*2)*k + (sz[0]+gc*2)*j + i
LIKFHA VT w7 AIHTA ReVEEGALTEA VT v 7 ATY,

75

(i)

//”
Ly <
e

sz[1]




5. 2 AVTYIRHE (4 FELEEELL)

size_t getFindexS2D (const size_t* sz, size_t gc, size_t i, size_t j);

size_t getFindexS3D (const size_t* sz, size_t gc, size_t 1, size_t j, size_t k);

size_t getFindexV2D (const size_t* sz, size_t gc, size_t i, size_t j, size_t 1);

size_t getFindexV2DEx(const size_t* sz, size_t gc, size_t 1, size_t i, size_t j);

size_t getFindexV3D (const size_t* sz, size_t gc, size_t i, size_t j, size_t k, size_t 1);

size_t getFindexV3DEx(const size_t* sz, size_t gc, size_t 1, size_t i, size_t j, size_t k);

HA PN EZEGEEROVLKIA VT v 7 ANET—=2BHOA T v 7 A BT 5,

5% sz F—H YA X
gc A KL
i IHAA YTy 7 A (FA RELEEERD)
j JHEA Ty 7 A (TA REAEEERY)
k K5RA Ty 7 A (A4 ReEVEEERD)
1 T=EEA T I A

R E —WELBIA T 7 A

RIENDA LT v 7 AW, PO —KRESN DA T v 7 ZAMEEFRLET,
FHRNIILI T & 7220 £,

R fE = (sz[0]+gc*2)*(sz[1]+gc*2)*(k+gc-1) + (sz[0]+gc*2)*(+gc-1) + i+ge-1
LIKFIA 7T v 7 Z3HA RerEEERWA T v 7 ATT,

F—&4E1E
A
(i, ) sz[1]
V‘
g )
(0,0) v
< sz[0] >

5. 3 BE

bool avrS2D(sphVoxArray<float>* dst, const sphVoxArray<float>* src);

bool avrV2D(sphVoxArray<float>* dst, const sphVoxArray<float>* src);




bool avrS2D(sphVoxArray<double>* dst, const sphVoxArray<double>* src);
bool avrV2D(sphVoxArray<double>* dst, const sphVoxArray<double>* src);
bool avrS3D(sphVoxArray<float>* dst, const sphVoxArray<float>* src);
bool avrV3D(sphVoxArray<float>* dst, const sphVoxArray<float>* src);
bool avrS3D (sphVoxArray<double>* dst, const sphVoxArray<double>* src);
bool avrV3D(sphVoxArray<double>* dst, const sphVoxArray<double>* src);

ST — 2 2 FAELET — 2 TR T 2,

5%k dst ERET —4
sre METT — ¥
RO E Do

AT —F 2 BRET -2 IR LET, FHEOFFEICHALET,
AR &Y 9,

dstlindex] = dst[index] + srcl[index]

index : 7 —% 7 7 ANEIp o THE— LK 5oy
SPH_DC_ARRAY_3DN
index = sz[0]*sz[1]*sz[2]*1 + sz[0]*sz[1]*k + sz[0]*j + i
SPH_DC_ARRAY_3DNRV

index = data_num*sz[0]*sz[1]*k + data_num*sz[0]*j + data_num®*i + 1

2ODFT—Z DB T 0= Ty 7 ZFR L b DL L THEEZITWET,
HA REVBIZRLGEE, Elo TV AHEIOT — X EREAITVET,

5. 4 ®E-BmE

bool scaleAvrS2D (sphVoxArray<float>* src, unsigned stepAvr = 1, bool mode = false);
bool scaleAvrS2D (sphVoxArray<double>* src, unsigned stepAvr = 1, bool mode = false);
bool scaleAvrV2D (sphVoxArray<float>* vec, unsigned stepAvr = 1, bool mode = false);
bool scaleAvrV2D (sphVoxArray<double>* vec, unsigned stepAvr = 1, bool mode = false);
bool scaleAvrS3D (sphVoxArray<float>* src, unsigned stepAvr = 1, bool mode = false);
bool scaleAvrV3D (sphVoxArray<double>* vec, unsigned stepAvr = 1, bool mode = false);
bool scaleAvrV3D (sphVoxArray<float>* vec, unsigned stepAvr = 1, bool mode = false);

bool scaleAvrV3D (sphVoxArray<double>* vec, unsigned stepAvr = 1, bool mode = false);

stepAvr [EORE/FHHEEZ1T 9,

518K src FET — &

g=(1}




stepAvr FH - PR
mode true: ., false:pfH

U8 A

stepAvr ZFtHT — X IZHEFE - FELE T,
FHREAITU T E 220 £,
mode = true
src[index] = src[index] * stepAvr

mode = false

src[index] = src[index] / stepAvr

index : 7—% 7 7 ANER > THE— LIK ko
SPH_DC_ARRAY_3DN
index = sz[0]*sz[1]*sz[2]*]1 + sz[0]*sz[1]¥k + sz[0]%*j + i
SPH_DC_ARRAY_3DNRV

index = data_num®*sz[0]*sz[1]*k + data_num*sz[0]*j + data_num*i +1

20D T—HADWETa— ATy AFRERCSDE L TEEZITWVET,
HA REAVBITXR D GAIEL. Eipo TWAHEIRDT — X R 21TV E T,

5. 5 ZTME

bool shiftVin2D(
sphVoxArray<float>* dst,
const sphVoxArray<float>* src,
double v00[2],
unsigned stepAvr = 1);

bool shiftVin2D (
sphVoxArray<double>* dst,
const sphVoxArray<double>* src,
double v00[2],
unsigned stepAvr = 1);

bool shiftVin3D (
sphVoxArray<float>* dst,
const sphVoxArray<float>* src,
double v00[3],

unsigned stepAvr = 1);




bool shiftVin3D (
sphVoxArray<double>* dst,
const sphVoxArray<double>* src,
double v00[3],

unsigned stepAvr = 1);

stepAvr fEDRF/RGHR 51T 5,

71k dst AHRERT — 2
src FtELT— 4
v00 HEERL Y
stepAvr FeFAE

R E S

src DT — X2 HHERKSy vOO[3] &%, stepAvr Z#F L, dst iz t— L7,

FHRNIILIT & 720 £,
I %%y : dstlindex] = ( srclindex] + v00[0] ) * stepAvr
J %47 : dstlindex] = ( srclindex] + v00[1] ) * stepAvr
K %47 : dstlindex] = (srclindex] + v00[2] ) * stepAvr

index : 7 —4 7 7 ANEIp o THE— LK Koy
SPH_DC_ARRAY_3DN
index = sz[0]*sz[1]*sz[2]*1 + sz[0]*sz[1]*k + sz[0]*j + i

SPH_DC_ARRAY_3DNRV

index = data_num*sz[0]*sz[1]*k + data_num*sz[0]*j + data_num*i + 1

2ODF—Z DB T =N Ty 7 ZFR L b DL LTEHEEZTVET,

HA RENVEITIEDEEIL, B> TCWAEROT —Z3HE 2ITW\WET,
5. 6 BEEE
bool shiftVout2D(

sphVoxArray<float>* dst,
const sphVoxArray<float>* src,
double v00[2],
unsigned stepAvr = 1);

bool shiftVout2D (
sphVoxArray<double>* dst,

const sphVoxArray<double>* src,




double v00[2],
unsigned stepAvr = 1);

bool shiftVout3D (
sphVoxArray<float>* dst,
const sphVoxArray<float>* src,
double v00[3],
unsigned stepAvr = 1);

bool shiftVout3D (
sphVoxArray<double>* dst,
const sphVoxArray<double>* src,
double v00[3],

unsigned stepAvr = 1);

stepAvr fEDRF/RGHR 51T 5,

71k dst AR T — 2
src LT — 4
v00 HEERL Y
stepAvr FeFLAE

R E S

src DT — X stepAvr Z P U, EE S vOO[B] & U, dstic= ' — L £7,
RIAEAITLIT &80 9,

I k% : dstlindex] = srclindex] / stepAvr - v00[0]

J %47 : dstlindex] = srclindex] / stepAvr - vOO[1]

K %47 : dstlindex] = srclindex] / stepAvr - v00[2]
2ODT=H DRI 0= A 2Ty 7 ZFF SO E LTRHREZITVET,
A REVEIXR LI GAIL, EHi> TWHHEIOT — X 5 EEZITWVET,

5. 7 T—43E—

bool cpyS2D (sphVoxArray<int>* dst, const sphVoxArray<int>* src);

bool cpyS2D (sphVoxArray<unsigned int>* dst, const sphVoxArray<unsigned int>* src);
bool cpyS2D (sphVoxArray<float>* dst, const sphVoxArray<float>* src);

bool cpyS2D (sphVoxArray<double>* dst, const sphVoxArray<double>* src);

bool cpyS3D (sphVoxArray<int>* dst, const sphVoxArray<int>* src);

bool cpyS3D (sphVoxArray<unsigned int>* dst, const sphVoxArray<unsigned int>* src);
bool cpyS3D (sphVoxArray<float>* dst, const sphVoxArray<float>* src);

bool cpyS3D (sphVoxArray<double>* dst, const sphVoxArray<double>* src);




bool cpyS4D (sphVoxArray<int>* dst, const sphVoxArray<int>* src);

bool cpyS4DEx (sphVoxArray<int>* dst, const sphVoxArray<int>* src);

bool cpyS4D (sphVoxArray<float>* dst, const sphVoxArray<float>* src);

bool cpyS4DEx (sphVoxArray<float>* dst, const sphVoxArray<float>* src);
bool cpyS4D (sphVoxArray<double>* dst, const sphVoxArray<double>* src);
bool cpyS4DEx (sphVoxArray<double>* dst, const sphVoxArray<double>* src);

FeyaE—%417,

51K dst av—%T—#
sre a—grT —X
=0 E Do

OB =T I abt =T —H I TF =X a =T\ ET,
2ODF—=HDIEE T a— A Ty 7 AR LD E LTa bt —&2{TE T,
HA RENEIIERDZEEIL, B> TWABEROT —Z a '™ —%2{T\WE1,

5. 8 MHT—23E—

bool cpyS4D (

sphVoxArray<int>* dst, size_t dst_pos,

const sphVoxArray<int>* src, size_t src_pos);
bool cpyS4DEx (

sphVoxArray<int>* dst, size_t dst_pos,

const sphVoxArray<int>* src, size_t src_pos);
bool cpyS4D (

sphVoxArray<float>* dst, size_t dst_pos,

const sphVoxArray<float>* src, size_t src_pos);
bool cpyS4DEx (

sphVoxArray<float>* dst, size_t dst_pos,

const sphVoxArray<float>* src, size_t src_pos);
bool cpyS4D (

sphVoxArray<double>* dst, size_t dst_pos,

const sphVoxArray<double>* src, size_t src_pos);
bool cpyS4DEx (

sphVoxArray<double>* dst, size_t dst_pos,

const sphVoxArray<double>* src, size_t src_pos);

AT —4 2 E— 21T,




F1% dst avr—r—4
src av—gT—#
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bool cpyS4D (

sphVoxArray<int>* dst,

const sphVoxArray<int>* src, size_t pos);
bool cpyS4DEx (

sphVoxArray<int>* dst,

const sphVoxArray<int>* src, size_t pos);
bool cpyS4D (

sphVoxArray<float>* dst,

const sphVoxArray<float>* src, size_t pos);
bool cpyS4DEx (

sphVoxArray<float>* dst,

const sphVoxArray<float>* src, size_t pos);
bool cpyS4D (

sphVoxArray<double>* dst,

const sphVoxArray<double>* src, size_t pos);
bool cpyS4DEx (

sphVoxArray<double>* dst,

const sphVoxArray<double>* src, size_t pos);
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bool cpyS2DCenter (sphVoxArray<int>* dst, const sphVoxArray<int>* src);

bool cpyS2DCenter (sphVoxArray<unsigned int>* dst, const sphVoxArray<unsigned int>* src);
bool cpyS2DCenter (sphVoxArray<float>* dst, const sphVoxArray<float>* src);

bool cpyS2DCenter (sphVoxArray<double>* dst, const sphVoxArray<double>* src);

bool cpyS3DCenter (sphVoxArray<int>* dst, const sphVoxArray<int>* src);

bool cpyS3DCenter (sphVoxArray<unsigned int>* dst, const sphVoxArray<unsigned int>* src);
bool cpyS3DCenter (sphVoxArray<float>* dst, const sphVoxArray<float>* src);

bool cpyS3DCenter ( sphVoxArray<double>* dst, const sphVoxArray<double>* src);
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bool convS4D (sphVoxArray<int>* dst, const sphVoxArray<int>* src);
bool convS4D (sphVoxArray<float>* dst, const sphVoxArray<float>* src);
bool convS4D (sphVoxArray<double>* dst, const sphVoxArray<double>* src);
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SPH_DC_ARRAY_2DN <--> | SPH_DC_ARRAY_2DNRV

SPH_DC_ARRAY_3DN <--> | SPH_DC_ARRAY_3DNRV
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