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® [Jprocedures_table_for_evolution]]

® [ schedule_of _simulation
® [ result]]
® CJwizard

sel type_of _engine

©®- 3 PhaseSeparation

® JElectrolyte

Gv-lj Reaction

® JElastica

© [ celDyna

O Meshcen

[ 3.1: Muffin ® A} UDF @ kv 74 7Y = 2 + (UDF fi#td)

X 3.11Z2R9&512, Muffin D AT —XIZLLFOMEE2H D,

1. /8T A =& (parameter)

o A v ¥ akEii/NT A —4& (mesh_parameter)

o VLN T A — & (solver_parameter)
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o Jf YHE/N T A — & (common_physical_parameter)

o WMINF X — & (physical_parameter)
2. A ¥ a i g T — X8 (mesh_coordinate)
3. A ¥ aBHEAET — ZHB (mesh_element)
4. o FEIK T — X (partial region]])
5. BOF— R (field)

o AT —17 — & (scalar_field)
o NZ MUE;T — & (vector_field)

o 7YY IVE;T — & (tensor_field)
6. BT AEIR (BE5R) Sl T — & (region_condition]])
7. X4 F I AT %2 —Y ¥ (dynamics_manager)

o AT HEDY A b (registered field)
o WIHALFHE DY X b (procedures_table_for_initialization)
o 1 AT v TEITF/HE DY A b (procedures_table_for_evolution)

o EffT5YIal—Ya VAT Ya— DT —2X (schedule_of simulation)
8. fRMTFER T — X8 (result[])
9. €7 7 —#B (modeler)

KEL, RTR=R, Ay afifUEET — &, A vy 2 BEEET — X AT — X, BOF—&, B
Sha (BER) SlE T — 2. KA FIZATR—V v, MRS — X XI5 —k DRI ND,

UDF F—&ilE, 3V F—& (La— Rt o THERT — &) ELa— RF— X ORAMMHSH, &%
DF—RFUTFO LS LHEENT, AHAI N,

1. NF A — & (parameter) ... FIH{LT — &
2. (FEM @A) A v ¥ 2 fid JERE T — 28 (mesh_coordinate)

o MRRY I aL—& (A1 7 —Hiff) .. W T—%
e HARYIaAL—X (55 Vafiff) .. . La—FF—%

3. (FEM Q&) A v ¥ 2 MG T — 2 (mesh_element) ... FII{LT — X
4. (FEM D &) Eh3 IR 7 — X ¥ (partial region[]) ... #i{L T — &

5. DT — X (field) ... LI —RKF—2%
(HU., IEYT—RIEBRUANT 2 L GOYMMED L L TiiAirEnd)

6. IR (BER) SefF 7 — X B (region_condition]]) ... #1{#A{kT — &
7. XA F IV A 32—V ¥ B (dynamics_manager) ... #If{LT — X
8. MRMTHEHR T — 288 (result]]) ... LI — KT —X

9. €7 7 —B (modeler) ... FIHLT — &
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PATFIZ, NI A =&, Aw ¥ affiffiBiEls — &, Avw Y aEEERET — X, WoMHEET — & HOF—&, i
DEEIR (BE) fET— R, RAFIVAIR =V v, KR T —XOET — R AT 5,

AV =T, =P —NXAFITAIXA VY DOffiEaT5I LM<, —@HDOZ & iFdks k512,
Muffin CHEMHEZ B Y DY > TV UDF #2013 TH D, HAERE SHEBETHHILTWSEDT, Zhs
DYV TINDNRT A= REREREMET -2 2HEL THATHLIEH L BEbh s,

FLOWYANZREFKUBINT S HRE, X4 FI7ARF—Y Yy DEENICHlkDOH 5 Hid, 322 ZEHE
72\,

3.1.2 /NS X—%88 (parameter)
INT X —4 88 (parameter) DIFE

NIA=RF, TRTAHNUDFDIAEYT—XEOALIN, TDEEH/JUDF O0a€ Yy 7T — XN
ENd, NITA-ZIFZ, RELBUTDADIZIRITSNT WD,

1. Av ¥ afEi&E/ T A — X (mesh_parameter)
Ay afEDIZbDINT A= AFEDEE G52 5,

2. VLNl N T A — & (solver_parameter)
YIWNR— - Fa—oVITHNRIA=R%25X5.
(SOR LMK ¥ ,CG RAEMIEIZE T 218 0 IR U KA, 740 8)

3. 3@ P N F A — & (common_physical_parameter)
MUFFIN D FRTOEV a— )VIZHBE L THEONENRNTA =R 2525 25 TH 5, HIZILHRREZA
DT, #J#A 5 v 75 INITIAL_STEP, #J#i%] INITIAL_TIME, # 7 A5 v 74 FINAL_STEP »'% %,

4. YT X — & (physical_parameter)
YIalb—YarTHWAIYHER, USRI TA-RE5X 2

Xy 1iEE/NT A —% (parameter.mesh_parameter)

Mesh DERMIZE T 52 TOHEHRBENPN L TH S, GOURMET D Editor B2 > THEHT 2,
3.2 i1Z Editor T, mesh_parameter &% BB L 72kk+%25R9, Z Z T,

e name: ... A Y ¥ allDF 40 (fITHERV)
120YIab—ya v THBDAY Y a7 — X2V EIIEEREZRD (FR) 2, BiRIZ1 20
YIalb—=YarvTlAvyaThsb,

etype: ... AV aDRAT

Ay aDRATEUTIENRLD 4 XA TOMERK T & 4 214 TOHMER T2 R— L TW5,

— REGULAR ... #{f X v > =2 (FDM DO &)

— UNSTRUCTURED_RECT ... 3R A v & o (UM, E AR FIR) (FEM O &)
UNSTRUCTURED_SPHERE ... k& A v & 2 (F, Bk JEIR)(FEM @A)
UNSTRUCTURED_INPUT ... MR v ¥ a7 — X Ay (Y AX— MH)(FEM O &)

3.3 12 Editor T. axes|].values|] Z & L 7tk 1% /Rd, TI T,
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File Edit View Python Options Tool Window Unit Help

rPath History Mode View Location
= = | ’7@ Edit  Browse (| Define ’;:)Tree i Table ’;:)Common ]
UDF Path: |parameter.mesh_parameter |v|
sample_udf_explanation. udf name:KEY | type:select |axes[]:M
& =5 craphsheet]] TESTMESH  |[UNSTRUCTURED _RECT | [..]

@ [ parameter
? Clmesh_aarameser]
X name
sef type
@ [ axesl]
d values(]
£l periodic]]
fllindex_rule[]
@ [ salver_parameter]]
@ [J common_physical _parameter

@ [ physical_parameter]]
@& [ mesh_coordinate
@ [ mesh_element
@ [ partial _region|]

3.2 Ay ¥ anS A=K Ay ¥R TOANEH (UDF fi#:H)

= L0 8
File Edit View Python Options Tool Window Unit Help
Path History Mode View Location
’V - = S| ’V@ Edit O Browse [ Define ’;:}Tree @ Table ’;:)Commnn _» Recor
UDF Path: |parameter.mesh_parameter.axes[].values[] ‘ v|
sample_udf_explanation.udf axes[]:(index) | values[l:{index) | wvalues[l:double
@ =5 Craphsheet(] 0 1) 1.
@ [Jparameter 0 1 32.0
@ I mesh_parameter o 2 310
K name 1 ] 1.0
sef type i 1 3z.0
@ [Jaxes[] ; (2) 310
Al ) 1 e
fllperiodic(] = 5 2'0
$llindex_rulel] .
@[3 salver_parameter]]
@ [ common_physical _parameter
@ [ physical _parameter|]
& [ mesh_coordinate
@ [ mesh_element
@ [ partial _region(]
© [ field
D
7k 1 [#1 I
0 100 [

B 3.3: A anT A—&il7— 2O ASHEE (UDF fi#dh)



3.1. AHH UDF f#&sh 9

e axes[| : ... M7 — X DL
axes|] DRG] D BRI 22 MR T %2 KT

33 1E3MITDLETH D, axes|0], axes[1], axes[2] 2', &%, X, Y, Z#fhz&KT,

o axes[|.values|] : ... &% DD B ED T — &
A v aRA 7B, REGULAR, UNSTRUCTURED XXXX D&

— axes|[|.values[0] ... il D FHI D e/ ME
— axes||.values|[1] ... 8| D5 D K H

— axes[].values[2] ... D7 &%
AU, FERER 77— X AJ) (UNSTRUCTURED_INPUT) Q& 12 MO /3 ##IT M T N0 5,

331X, Y, ZHh, e, B/IME 1.0, RAME 2.0, 2EEK 15 THEZ L E2RT,
e unit : ... EEDHAN

File Edit View Python Options Tool Window Unit Help File Edit View Python Options Tool Window Unit Help
Path History: Mod Vie Location Path History Mod Vie Location
’V << = = ’V©Edil _» Browse () Define ’V(:)Tree i Table |VOCnmmnn ] ’V << = = |V®Edit () Browse ) Define |VOTree @ Table ’VOCnmmnn ]
UDF Path: ‘parame(er mesh_parameter.periodic(] |v‘ UDF Path: ‘parame(er.mesh_paramatar.indax_rule[] |v|
sample_udf_explanarion.udf |4 _periodic]l:lindex) periadic[l:int sample_udf_explanation.udf |=| ¢ index_rule[]:(index) index_rulef]:int
& =5 Graphsheet|] 7l 0 0 ® =5 Graphsheet(] = 0 2
@ [T parameter 2 1 a @ [parameter 1 1
@ [ mesh_parameter o 2 a @ [ mesh_paramerter 2 a
% name - K name
el rype =k sel type
@ Jaxes(l 'k § Claxes(]
Al values(] dllvalues()
£l periodicl] ' #l] periodicl]
fllindex_rulel] - fllindex_rulel]
© [ solver_parameter(] K @ [ solver_parameter(]
@ 3 common_physical_parameter @ [ common_physical _parameter
® I physical_paramerer(] = & [ physical_paramerter[]
& 3 mesh_coordinate & 9 mesh_coordinate
& I mesh_element f @ Jmesh_element
@ = partial_region|] e @ [ partial_region]] L |E
& [field | & [Ifield =
: 1 | &2 o _I
° ilo J#af |fo 10 11

3.4: X w85 A — R JHMEIRSAE Y INDEX_RULE © A Jififi (UDF f#)

3.4 12 Editor T, periodic[] £ U index_rule]] Z & L 72k 7% /"3, Z I T,

e periodic]] : ... HHDEIIEE R &MT — X DELS]
SRR 0 LRI R KT, periodic|0], periodic[l], periodic[2] &, &%, axes[0], axes[1], axes[2]
DD JFIAMEIZ I IR 5,

M3.41X3WTDGETHY. X, Y, ZHIRCEAMTHE 2 EKT,

e index_rule]] : ... #EKTOHE. HOT — XEHDNET Lo v EHF OREGEZ RS 5
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— [#R#9 01]

BlZE. BT — X0 OIHRE L& Avyadfli o £ 5. [00,0),0,0,1),.(0,0,2-
1),(0,1,0),(0,1,1),..(0,1,Z-1), ...(X-1,Y-1,0),(X-1,Y-1,1),..(X-1,Y-1,Z-1)] &. Z »—F R £Afk
U, Z,Y,X DIETHRLZMAL TWEEE I index_rule]] = [2,1,0] (MUFFIN D&M 1132 h) &
55,

Bl zX. 5057 — 20 FHRFE & Ay>a ilio B £ 2. [0,0,0),(1,00),.(X-
1,0,0),(0,1,0),(1,1,0),..(X-1,1,0), ...(0,Y-1,Z-1),(0,Y-1,Z-1),..(X-1,Y-1,Z-1)] &, X »—FF <
2. X,Y,Z DIETH L Z{LL T 2541 index rule[] = [0,1,2] (SUSHI O -I1XZh) &
A

VILNEIE/N S X — 4 (parameter.solver_parameter)

[ -Eltor - sample s explanation.ua s Y¥DEVELOP/PE_ENGINEMUFF NG/sample] 290

File Edit View Python Options Tool Window Unit Help

Path History Mod Vie Locatio
’V = E (s ’V@Edil ( Browse Define ’VOTree (@ Table ’V@Cummon ) Records ) All |

UDF Path: |paramater selver_paramerer]] ‘ v‘
sample_udf_explanation udf a|d[salver_par. | name:KEY |walue.. [scl
@ =5 Graphsheet(] =" o] MATRIX_SOLVER ]
@ [Jparameter I1] CONVERCENCE_CRITERION_FOR_CG_1 [..]
© [ mesh_parameter 121 CONVERGENCE_CRITERION _FOR_CG_2 [..]
¢ B 121 PEMALTY_NUMBER_FOR_DIRICHRET BC [..]
[4] ELEMENTS_PER_MATRIX_MERGE [..]
¥ name
$l valuel]

@ [ schedule
@ [J common _physical_parameter
@ [ physical_parameter(]
@ [ mesh_coardinate
& [ mesh_element —

D
==

X 3.5: VLN S A —& (UDF fi#i)

Z ZiZiE, ERD Criterion, # ViR LikZ it e UTHEHAT 2 DEGEDOERKOHE DK UL, SOR VLN —
DOHLER T O 728, BUEFE TV TV XL BT A=K 2EL 22T 5.
[ 02]

BRAHMEDEUEEIZBE L TiZ, MAXITERATION_FOR. ¥\ 5 prefix %
I 2 S oE#ICIE. CONVERGENCE_CRITERION_FOR_&\5 prefix #
B A F12 B U Tk ACCELERATION_VALUE_FOR_ & \\5 prefix {1135 £ 5125 5.

3.5 1Z. Elastica TD YV ILNFIHIN S A — X 2 HNZ 5T,

H#iE ¥IE/NF A —4 (parameter.common_physical parameter)

ZZiZiE, Muffin O£ TOY I a b —XIZHERNT A —X %58 T 5, common_physical_parameter & L
T, BUE, UFD 6 D2D/8T A=W FHET S

o DT: .. IR HMIZFES T 5 A DR %] &
COEZZETNIE, BAFITATER—IFYDRA LAY R —M1STEP E7EICHERNIZ DT 717
RUAENS, AT—Va— D3y ha—)VIZEZE2HWAIBESIZIINETH 5,

e INITIAL STEP: ... Y AZ—hT—X DL I— FFEH (T 7 4 )L MH,0)
BAFIVARE =V Y DRALATY THYT v X—OHMIEIZ %5,
(77 INITTAL.STEP i 0 % & EORE)
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298
File Edit View Python Options Tool Window Unit Help
Path History: Mod Vie Locati
[ < > = |éEdil » Browse () Define ’VOTree @ Tahle ’;}Cnmmnn i Records @ All ‘
UDF Path: [paramerer common_physical _parameter [+
cample_udf_explanation. udf =4[O Parame. | INITIAL_TI__|INITIAL 5T |FINAL STE_INTERVAL__[INTER
® &5 GraphSheet(] y [ | N T [ N [ S

@ [Jparameter

@ I mesh_parameter

- [ sclver_paramerer(]

@ [Jcommon_physical_parameter
e JoT
@ [ INITIAL_TIME
@ [ INITIAL_STEF
@ CIFINAL_STEP
@ [ INTERVAL _OF _MONITORING
@ [ INTERVAL _OF _UDF_QUTPUT

@ physical parameterl]

X 3.6: HI@YHE YT A — & (UDF fi#a)
e INITIAL_TIME: ... XA L7 ¥ X —OHIMIE (77 4 )V MHE,0)
BAFIVARRZ =V YDRA LAY VX —DYEIZR S,

o FINAL STEP: ... K EZAT v TH#,
RALATYTHIVER—D, 2OV Ial—yaviiBlsaklzigE,
(FR: FINAL_STEP 1 IEO%EH)

e INTERVAL_OF_MONITORING: ... 5tFRNE=Z T —X 2T 22T v 7iF

e INTERVAL_ OF_UDF_OUTPUT: ... {iJJ UDF 7 7 A ViZLVa— Rz T2 AT v 7§

3.6 12, HEYHAT A —LZD GOURMET TORRE/RT,

#3I2/N5 X —4% (parameter.physical_parameter)

296

File Edit ¥iew Python Options Tool Window Unit Help

Vie
’VD Tree @ Table

Locatio
’;@Common » Records ) All |

Path History: Mod
’V < = EHV@EMI () Browse () Define

UDF Path: |parameter.physlca\,parameter[] ‘v‘

sample_udf_explanation.udf
© 5 Graphsheet]]
@ I parameter
@ I mesh_paramerer
@ [ salver_parameter(]
@ [ common_physical_parameter
@ 3 physical_paramerer[]
K name
$l valuel]
® [Jschedule
@ [ mesh_coordinare
@ I mesh_element

physical_pa... name KEY value[]:st.../schedul
' MUMEBER _OF _COMPONEMTS og

0

1 MODULUS_AMISOTROPY 0
2 MODULUS_AMISOTROPY 1
3 GRAVITY
4

3

[}

MASS_DENSITY
BULK_MODULUS
SHEAR_MODULUS

X 3.7: WELSS A — & (UDF fi#an)

IR E AR T VB ERE AT D, WSS A —RIZEIPND BN NS A— R4 F DR
BRIZDOWTIE, BORLZDY I 2L —XDFMHIIZBEWTRREZDT, FTNS5DEAEBIBIZLTAL W,
X 3.7 iZ, Elastica TOYHINT X — &R Z2HNTRT,

INSA—=HDAN
DL O L 72
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o VUGN T A — & (parameter.solver_parameter)
o Jill YL/ VT A — & (parameter.common_physical parameter)

o YH/NF X — & (parameter.physical_parameter)
DNFTA=RT=RIFFAUHEERD, ANFHLFALTHEDT, Z I THHT 2,

I File Edit View Python Options Tool Window Unit Help I File Edit View Python Options Tool Window Unit Help
Path History Mod Vi Location Path History Mod Vie Location
’7 =< = G ’7@Edil ) Browse Define |bTree (@) Table |VOCummun ] lrgg (s ’7@Edi| ) Browse Define IVOTree @ Table |VOCummun J
UDF Path: |paramatar common_physical_parameter.DT.name ‘ v\ UDF Path: |paramEtEr common_physical_parameter.DT.value|] | v‘
sample_udf_explanation.udf Al namekEy | § Cdparameter e ) O =
® =2 Graphsheet]] Aot © I mesh_parameter 4 [0] 1.0e-2
@ [ parameter @ [ solver_parameter(]
© [ mesh_parameter @ 3 common_physical_parameter
© [ solver_parameter]] 9 o7
@ [J common _physical _parameter K name
@ o1 slivaluel
% [ame 9@ [Ischedule
Sl valuel] | § time_or_step
© [Jschedule e @ [(Jrime_or_step _and _valuel] |
§ time_or_step : § from_the_time_or_step [
@ Cdtime_or_step_and value]] i Sl scheduled valuel]
§ from_the_time_ar_step i @ S INITIAL TIME
§ll scheduled value]] Z @ CFINITIAL _STEP
@ [ INITIAL_TIME 3 @ [ FINAL_STEP
@ [ IMITIAL_STEP | © [T INTERVAL _OF _MONITORING -
& [ FINAL STEP = == =
v =
[ e & )
4 10 1] [lo 1[0 JE!

X 3.8: 237 A —& D AJJ (UDF fi#in)

NIGRA—RF—RORBEEIZLATO®ED,

e name : ... NT A =K%
3.8 DEMIE, NT A=K DT DGE,

e value[] : .../NT A —XDfH (3CFH & 7 13BUHE) DELS
3.8 AKX, DT’ Dfi% 1.0e — 2 & T 558,

e schedule : ... XTA—=KXDAT Y 2 —)V &

=1

— [#R# 02]

INT A= RZ{ITRLFE - INCF DAL TR0,
PARAMETER, parameter, Parameter, paraMeteR 72 &1Z, I RTHU/NNT A =X &b NEEITT X
nzn,

— [#R# 03]

FHUN DM EIEEDORIDEAZ GUERBDORIDNIA—R{%Z M5 ZEDPAHETH 5,

(7z& 21X, “Seed of Random Number”) LU, ZEHIIMEVWDITGIZAREDTEHELTT Y X —/N—
E RS MRS S, (SHV ) AT YV VEERIIESTWRWE) £ 554, 2TH
ZEHIN SR B NT A= RIFHEZ R\, BEHPSIE D87 A= RIEE T SMEFE 2 DBk 72 O A AT
95, (BARAI. ANTTOHEDZELIE, YYDE > TWED TS THEEAM /NI A —XLOHIEIC
Ao THRIEML s ns)

— [#R# 04]

Muffin Tl&, 1 DD/ F X =R IZEROMEZEANTEZ D Z e BNHKD, /T X —ZDEORIL, XFF) -
BUEH 225 X5 XFf e > T5,
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— [## 05]

$(NameOfParameter) 228022\ T
BBINTA—RAPMDINT A =R DIEIZ L > T—EIIZRE 585 A =X T, »D, AJJ UDF (2&7%
TR SRV EE, $(NameOfParameter) TE D% /NT A —XDIEIZE T B L 51T U7z, HIAIX B
53 O¥% #$ NUMBER.OF_COMPONENT £ W5 /85 A =X % 2405 3 LAH L7251
dynamics_manager.registerd field[]. num_of_component (D) % 3 IZEHEEEZ L ITNIER SRV D
IR, £ Z T $(NUMBER.OF_ COMPONENT) & E#L ZETHRIA—KXDIEEZSIBTES (HL,
INT A= ABHIDRBEDENZIE N D) L 5IZ U7,

$(NameOfParameter) DFlik T, /37 A =X DEAZITE DI,

VIR S A — & (parameter.solver_parameter)
o il YL/ N F A — & (parameter.common_physical parameter)

o YN F X — & (parameter.physical_parameter)
D, TRTDONTA—=RDfEE AND L (A7 Y 2 —)VEOHES L) (HL, HESRIZT S —
b, MAZRIEBLBLAARLASHETR—-FLTWVW5, )

o BiStRfFOlH

region_condition.condition[].value]]

o BAFIVATI—V ¥ DEDOKRIEDE bk

dynamics_manager.registerd_field[].num_of_component

¢ RAFIVARR—VYDAT Y a— VDEFAT Y TRAT v 7iF
dynamics_manager.schedule_of_simulation.evolution_plan.schedule[].from_this_time_step
dynamics_manager.schedule_of simulation.bifurcation_plan.interval_for_evaluation

dynamics_manager.schedule_of_simulation.analysis_plan.interval_for_evaluation

— [#2%9 06]

$(NameOfParameter) 2 DHEHBIZDWNWT

B Z X, $(NumberOfComponent)$(*)$(2) O & S IZHFIFXEHENCFIHRERMT 2 & 512 U7z, BifE. $(%),
$(/), $(+), $(-) AMEHTHE,

BN 7 12 B9 % i

HEIXEI2S 1 DF2FEfTEIND, Lo T, A+B*C IF = (A+B)*C LIRS N5

NGRA=HR5Ta—=)VTDAS

NIA=RDAT Y a— 7 i3a—Y—NFORELLEBDIEL] (or AT v 7) TNIXA—-XDIE%
HEIRICAE T OHRETH D, HIZAIX, ROBENRHKICZIT S LS WROMAMOY IaL—Ya vz
FWIZWGEI, REITHFET 237 A =2 (FlZIE, x-/8F A—X) 2Rl OBEKE LTH5 X5 Z &2 fEdR
S5, ZOXSBRMATCIIYIab—ya it kD FEEBERS, FlzX @y s A -2 DT % ¥
4T 1.0e-2 IZF&E L. X4 LAT Y 710000 T 5.0e-3 12, XA LAT Y 7 20000 T 2.5e-3 IZEET 3 Z
CHARETH D, THIBIEED XA F I 7 ADHPBUHFIAEA ¥ — L ERZEIZR Y P TWEEIZ, DT
ERZINESL UTREAZEIDD E VWS 25GBIZAEMTH S S,

URIZNRTGA=RAT YV a— VT —R2OEE, ANFEDSZL LT DT % STEP 2> TAT Y a—)b
LU 7254& ® Editor DX % 1=,
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800
Eile de View Pym Options Tool Window Unit Help File de View Pylh Options Tool Window Unit Help File Edl View Pylhnn Options Tool Window Unit Help

[ H@ Edit O Browse () Define Ho Tree ® Table H’OCnmmnn [ H@ Edit O Browse © Define Home ® Table Ho Common [ H@ Edit O Browse () Define HOTree ® Table HOCnmmnn
_physical_parameter DT schedule UDF Path: |am ter. comman_physical_parameter.DT schedule time_or_stey rs
orstep sting [eime or_step_ fme_or_step_an_[from the fime.or

UDF Path: \n

s e or_step r_step 2
$ll scheduled valuel] slscheduled_valuel SlEcheduiotvane]

© CJINITIAL_TIME © [ INITIAL_TIME @ [ INITIAL_TIME
© T INITIAL STEP © ] INITIAL STEP © [ INITIAL STEP
@ [CIFINAL_STEP @ [T FINAL_STEP @ [ FINAL STEP
@ [ INTERVAL _OF_MONITORING @ [ INTERVAL_OF_MONITORING = @ [ INTERVAL_OF_MONITORING =
2 - 2 | — ] = =
O O [
I_m 10 Il 0 10 Il 0 1/ ‘ll

B 3.9: NFGA—=KXDATYa—1vZDAN (UDF fi#é)

NIA—RDAT TV a—)VF—ROREEIZLLTO®ED,

e time_orstep : ... TIME F7zi% STEP O\ T b % ik,
Z7y1~w%%%13 ra— LT BNEERATYy FTay b= T A0 R EE,
X 3.9 DEXIE, /XTA—=X'DT’ % STEP TAT Y a—)LVL71=WEE,

e time_or step_and_value[] : ... A7 ¥ 2 —)LDELF]

e time_or_step_and_value||.from_the_time_or_step : .../8XF A — X EHEZ{T S WLPAT v T% AT
X 3.9 DIk, /87 A —%'DT’ % 10,100,1000 STEP T 3 [HIZE L 7-\Wi5HE

e time_or_step_and_value[].scheduled_value[] : ... /8T A — X DZFHEAE
3.9 DARIE, /XF A —ZDT’ % 10 STEP HT 1.0e —3 {Z, 100 STEP HT 1.0e —4 iZ, 1000 STEP
HT 1.0e — 5 IZZEHE L7254,

3.1.3 XA v Y aHiRERT —4% % (mesh_coordinate)

T ARTOHi B R (Vertex) DT — X 75”%%% N5,

Ay a i R T — X IIFEMER T OGO ENE, AV VanNIA—RDAYyYaklT%
UNMBWHUMEIMWT&bt%EHM\pp@?—ﬁﬁlyy/»m&ﬁi%nyJ#%%éhé
BOAY 7Y 7 e ) Tuaeyh e UTHAL, AvYazEld 25E8100& 204y > afifi i

— R TV ARA N THERU 728 BT — X 2 ANTEBITIER W,

Frz, Ay VaffifET X%, P ATV T =X VA= RF =R DELLIIHNTErbYIalb—
BDRA TIZE>THRRD, WARRYIalL—X (Euleril’wg%) T 3BV T—27 12, ERRYIaL—4X
(Lagrange fif%) TI&” La— Ry —%" Lo AihInhs,

Rz, T—XMEEMHT 5,

o vertex[] : ... REMKT BT RTCOHIMERDOMEEET — X
INSDEZEDESKIL, BDT—X XA F3I T ATF—Y ¥ python it 70 75 L7 & T,
"ALL_VERTEX” WS &R THbLN S,
— vertex[.id : ... HiMERED ID(HARE : 1,2,3,...)
— vertex/[].position : ... i fE 3 D FERE

ly3alb =20 FIRD Ay ¥ afifBEET - 2D AT VB LFL 23— FEAOHIORD 471313, Euler #ifTiE, a3 €
T —RIZHSIET N, Lagrange fift. Adaptive Mesh Ti&, L a—RFF—XICHAINBLRETHE, Zhold, IV MV FT V=
vTaAvhE—LEING, ##fliE. "B VAT ARAE 25, RV Y —ZATiE, B4R Adaptive Mesh ¥ X 2 L — XMV,
DynamicsManager,SuperMesh % & & U7z MUFFIN OXAK2 525475 ) TEYR— MNEATH 5,
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File Edit ¥iew Python Options Tool Window Unit Help File Edit View Python Options Tool Window Unit Help
Path History Mod Vie Locatio Path History. Mod Vie Location
’V < = (s ’7@) Edit ) Browse (| Define ’;}Tree @ Table ’;}Cummun ) Recor ’V < > [ ’7® Edit ) Browse () Define IbTree @ Table ’;}Cummun ) Reco
UDF Path: ‘mesh_:ﬂﬂrdinate vertex[] position " UDF Path: |mgshj|emgnt cell[].vertex(] |v|
D sampleudf.explanation. udf |a |4 vertex:(ndex) |_x:double | y.double | z.double D. sample_udf_explanation. udf cell[]-index) | vertex||-(index) |_vertex||:<Vertex, D> |
© (& Graphsheet]] i 0 1.0 1.0 1.0 |~/]| [I'e & craphsheer]] 0 0 BIE
© [ parameter 1 1.0 1.0 20| (& © 3 parameter ) 1 38
@ I mesh_coordinate : 1-3 ;-g i-g & I mesh_coordinate 0 2 a7
% name = : : : @ [Imesh_element 0 3 101
% name_of_meshparam 1.0 2.0 2.0 & name 1 0 1
Cverrexl] 5 1.0 2.0 3.0 1 1 a7
@ ® name_of_meshparam
B 6 1.0 3.0 1.0 1 2 100
b 7 1.0 3.0 2.0 & [Jedgell
@ [ pesition : : : . 1 3 101
o 8 1.0 3.0 3.0 [ facel] > o 1
E) 10 4.0 1.0 © Cdeelll] > 1 2
5 : 10 1.0 4.0 z.0 mid 2 2 a7
o E mesh_slement 11 1.0 4.0 3.0 rof] vertex(] 2 3 101
= E 12 1.0 5.0 1.0 @ [ neighbor_of_a_vertex[] 3 0 1
O_lj,:alr:a,regmnu 13 Lo 5.0 2.0 @ [[Aneighbor_of_a_edgel] 3 1 5
e wn - i; i g Z g i g @ [ neighbor_of .a_facel] 3 2 o
region_cendition 3 3 101
= @ [neighbor_of_a_cell —
@ [ dynamics_manager = 16l 1o 5.0 20 - neishbo . = 1 o 1=
Q 19 1 1 i1||
Silmanahdamick udf moch data collanc

B 3.10: A v ¥ ak§iET — & (UDF fi#idh)

* vertex[].position.x : ... HimD X HEFE
* Vertex[].position.y: L HIR DY R
D

7 PFERE

* vertex[].position.z : ... Him
¥ 3.10 DA XS,
o unit : ... FERED BN

3.1.4 XvYa1BREHKT — 4% (mesh_element)

REREEKT E Ay Y a2 BROEET — R E2HRFHT 5, ITRTOYRESE (Edge) OHisUEMEHHR. TT
@ﬁ%%@m@@mmiﬁlﬁ\?«f@kwﬁimmnw fi ARG R, TR EREWMPRFFEI N5,

AWy aBEBREET — RIIIEEERFOEEDOARIIEIENDG, AV anNXTRA—RDAvy aks Tk
UNSTRUCTURED_INPUT & U7=35&121d. TZDTF—XNRIT U I VIZHARENA v Y aBEDSRREI N
5, DAYV T7 7)) Tuaey e UTHHAL, AvYazEld285810F Z0AY Y aEE
ﬁ#?—ﬂ% TYVRANTERLUZA Y Y aB8E#ET -2 %2 ANTBTIERW,

WZITRTOT—=RPHENINEDIFTIERL, 3MLROGE., REMKT S, TRTOEIIVESE (Cell)

@ﬁﬁﬁ%%ﬁi%ﬁ@%é#\ﬂ%i@@@@ﬁﬁ@%mﬁ\ﬁ%i@m@@%ﬁﬁﬁﬁﬁ\ﬁ%%%%
%i\%%%&Tét&f@%iﬁ&ﬁém5bwﬁﬂa<\%v=nv~aﬁwﬁgﬁtﬁénfv5oﬁ
BRIZ, 2IRGERDEE. RZEMKT 5, T RTOMHEZE (Face) D fUGHAEN RIXMHETH 208, LEFE (Edge)
O EEES G, TEERERIZ. RE2EBRTIITRTOEZEIENINEIDIITREEL, £¥3I2V—XT
DYBEHIEENTNS, 2

Flo, AV VaEREET—&XF, KV —AVIaL—&RTlE, TRT, 7 AEVYTF—X" I AN
na, 3

FIZ, T— X &% MHT 5,

o cdge] : ... REMKT 2T N TOBVERDOH FUERER NS ODBEROELKIX, BOT—%, X1 F
I VAV F—Y ¥ python i 702 F L7 ¥ T, "ALL_EDGE” £ WS &b s,

25EY ) —RFT B 400V I 2l —RiF, WINEEHEEZGHROALNZ LARVWDOT, HISEHEEHZD UDF F— R IFZIZR>TW
b, IEEBERO A IOEREZY I 2L —RDa VA IVAFTarvcaryha—LEng, #Mlid. "B VAT LIELE 251,

3V 3ab—RDRA FITHkB Ay Y a BEHETF - RO I VEHB LT - READH IOk D /31 &. Euler fififf. Lagrange
fitgclx, 3=V T —RIZH NI N, Adaptive Mesh Tlk, LI—=FF—=RIZHDINEHETHE, Zholk, a1 ATV a
vearvha— Ind, ML "B VAT LAEELE 23R, KV Y —2Tlk, BARA Adaptive Mesh ¥ 3 2 L — XMW,
MUFFIN OEAZ 5254750 TRY K- MNEATH 5,
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— edge[].id : ... HEFEODO ID(HARE : 1,2,3,...)
— edge[].vertex : ... % 3R D Hi fUEAKEE H
WEMGZ KT 5 2 DOHiMD ID B AS,

o face[l : ... REMH T BTN TOHERDOH FERER NS DBEROESKIE, LT —&, X1F3
5 2% 53— %% python i 71025 A ¥ T, "ALL FACE® &\ 5 4 i cHlbn 3,
— face[].id : ... RO ID(HAREK : 1,2,3,...)
— face[].vertex : ... THIZE3E O Hii H A5 R
SMPEROHRZHKT 5 3 DDOHiFD ID A5,

o celll| : ... REMKT 2T AN TOLNEROH EMER I NS DEZROESKIE, LT —% X1+
IV AR 32— ¥ X python fif#fi 70 7' F L7 ¥ T, "ALL_.CELL” &\ 5 £ Tikbh b,

— cellflid : ... BNVERD ID(HAREK : 1,2,3,...)
— cellf].vertex : ... ¥ IVER D A E R
PITARSR DTEHR 2 W § 5 4 DDHIRD ID A S,

X 3.10 DEAEHER,

3.1.5 ER94EIET — 4 & (partial region[])

Muffin Tld, = —=DPHHIZA Y ¥ 2 BRZOELSEKEER UVEAKICLRTE2 D5 Z & T, S HS
DEREREKT 5 Z e kS,

WA T — Rk, W2 I'VYT =X o AHAEINDE, Ay T anXTA—RD XA TH UNSTRUC-
TURED_INPUT Q6. A v ¥ atEEs — X LRAKICHESEET — X 255 EFNY I 2 L — X NI THY
THE LI NS, Ay aflET -2 2 ANETIT, YIal—XAWTAYy Y az2ElT 558120k, 2
ERATPEHIBR M R DEARI T 7 4 )V D TR I N5 D3, T NDAMIIEE O FEI 2 800 U 72 W& 12,
Z O EIE T — 2R Uy PRI AR B S 2 ER A0 & 13 AR B AT TR T R, EA ST — 2
HARAENDE UK ATHD, VI alb—RIZANEHIINBTERS NZHBOEIET — R IETRTHEALT—X
DD T — Iz I N5,

W (EROERER) OFZFIDO DT HITIE, AROLV— IV E2FRITTW5S,

1. “ALL” OXFH| 2 E01F, REMRT 2T NTOER, X, TN TOHRREREKT,

2. “BOUNDARY” OXFF| &2 &0, KEDOXFEIB £7213b 56 3EAUROESKRTH L L %
®9,

3. “VERTEX” OXF5 % &HIE, HiHBERZOEASEKEZET,
4. “EDGE” OXF5 % &HI1E, UWEZOELEKERT,
5. “FACE” OXFH %2 E&HIE. MEZOESKERT,

6. “CELL” ODXFH%z2&DIE., EVEZOESKREET,
M MEEA 1213 “VERTEX” ,“EDGE”,“FACE”, “CELL” @, ¥I1h 1 DD XFHNREETNT WS K
ERHDL, —H, TNS6DIH 22U EDOXFAE2ELZ L IXHFI N,

7. A EDIV— VT HEN, IRDE D MEIE A4 L FRIRE CHEZRH KR W,

(a) “ALL_VERTEX” ... TR C O EEDEAE
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“ALL_EDGE’” ... TR TDUEZDELIK
(c) “ALL_FACE” ... X TOHEZRDELK
(

(b

)
)
(d) “ALL_CELL” ... 3§ R TO & IVERZDELK

(e) “ALL_.BOUNDARY _VERTEX" ... ¥ R TOBRHiNEROELNR
) “ALL_BOUNDARY EDGE” ... ¥ RTOEFIEREDOELK

) “ALL_BOUNDARY _FACE” ... ¥ R COBEREERDEEE

) “ALL_BOUNDARY _CELL” ... $RCOHR LI BEHROEALK

f

(g
(b

PAFiz, F— 2tz fiiid 5,

Sl ©8 8 ) £9 9
File Edit ¥iew Python Options Tool Window Unit Help File Edit View Python Options Tool Window Unit Help
Path History Mod Vie Locatio Path History: Mod Vi Location
’V < = = ’7@) Edit O Browse ( Define (C)Tree @ Table IVOCammon ) Recor ’V = = = [@ Edit () Browse ( Define [C)Tree @ Table IVOCummun () Recor
UDF Path: partial_regionl] [=]l| || uDF Path: [partial region( facel =]
I] sample_udf_explanation. udf 4| partial_region[]:(index) name:KEY vert | llsamp\a_udf_exp\amatmn udf 4| partial _regien[]:(ind face[]:(index) | face[:<Face,|D> I
® =5 GraphSsheet]] H 0) INNER _VERTEX -| © =5 Graphsheet]] M [Bl:ALL_EOUNDA... n - -
& [ parameter 1 ALL_EOUNDARY _VERTEX @ ] parameter 9]:ALL_EOUNDA... 0 1
@ = mesh_coordinate 2 BOUNDARY_VERTEX _XMIN e @ [ mesh_coordinate 9]:ALL_EOUNDA... 1 z
& T mesh._element 3 BOUNDARY_VERTEX_XMAX & Cmesh_element S|:ALL_BOUNDA... 2 3
Clparcial_regron] 4 BOUNDARY_VERTEX_YMIN @ Tl parial region] S[:ALL_BOUNDA... k) 4
¢ Eparial.reg 5 EOUNDARY _VERTEX_YMAX pamialrea SI:ALL_BOUNDA... a 5
¥ name I6 B OUNDARY _VERTEX ZMIN ¥ name O]:ALL_EOUNDA... 5 g
1 vertex(] 1of vertex(] E
i [7 BOUNDARY_VERTEX_ZMAX " 9]:ALL_EOUNDA... 6 7
"’u§ aell I8 ALL_BOUNDARY _EDGE "‘ﬂ§ gell 9]:ALL_BOUNDA... 7 s
ra] E‘T‘e[] ) ALL_BOUMDARY _FACE rel an” O]:ALL_BOUNDA... 8 ]
. ra] celll 1 BOUMNDARY _FACE_XMIN o ra celll] S]:ALL_BOUNDA... 6] 10
Cfield 11 BOUNDARY _FACE XMAX D field 9]:ALL_BOUNDA... 10 11
© ] region_condition[] 12 EOUNDARY FACE_YMIN ©- [ region_condition[] S]:ALL_EOUNDA... 11 1z
© [Jdynamies_manager 13 BOUNDARY _FACE_YMAX @ [Jdynamics_manager 9]:ALL_BOUNDA... 12 13
@ [Jresulr]] 14 BOUNDARY _FACE _ZMIN @ [Jresulr]] S]:ALL_BOUNDA... 13 14
e 15 B OUNDARY_FACE_ZMAX = e S[:ALL_BOUNDA... 14 15
‘ [ v 9]:ALL_BOUNDA... 15 6]+
= w1 F #1
o 10 [11] |l 1o [

3.11: EA BT — & - HEIARE - (UDF i)

e name : ... A HEHI DA ETE AT,
MHEDN—)IViZ EEEDEY, X 3.11 DEKSIR,

o vertex[| : ... WA E KT HHINERDID 2 AN
A HEAIC VERTEX” BWEENHEIC. 20T —A0ERE 25, K3.12 2,

o cdge[] : ... EiEHIKZ KT SILERD ID & AJ)
A MEIRA I EDGE” BEENGEIL. ZZIOT—XPEME %5,

o face[] : ... M FEMZ RS HMERD ID 2 A
WA I FACE & EN 5812, ZZDT—ZBEMLR5,

o cell] : ... ¥ AHMEMK T 5 IVEREDID 2 AN
MAEBHI CELL” REEN 5812, 2207 — 2G5, K3.11 OHEMSE,

3.1.6 H{HDT—SE (field)
BT —2IiE, KRES AT TRD 32 oMkE s,
o 2717 =5 D4 (field.scalar_field[])

o X7 MVIGDELF (field.vector_field([])
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File Edit View Python Options Tool Window Unit Help File Edit ¥iew Python Options Tool Window Unit Help
Path History Mod v Location Path History. Mod Vie Locatio
" < - &= ‘@ Edit O Browse [ Define ’;DTree @ Table [OCummun 1 Recor| ’V < = s (@Edil () Browse [ Define (OTree ® Table (OCommon (2 Recor
UDF Path: |pamal_ragmm[] vertex[] |v‘ UDF Path: \pama\_regmn[] wertex[] ‘v‘
sample_udf_explanation. udf 4|_partial_region[|:(index) |vertex[]:..| vertex[]:<Vertex,|D:= | I] sample_udf_explanation. udf 4|_partial _region[|:(index) jvertex[]:. | vertex[:<Vertex,ID:=
@ =5 Graphsheet(] * [Ol:INNER_VERTEX 0 101 H @ =5 Graphsheet(] " [OL:INNER_VERTEX [896] 2,963 [*
@ [ parameter | [O:INNER_VERTEX 1 104 @ ] parameter O]:INNER_VERTEX [897] 2,966
© [ mesh_coordinate O]: INNER_VERTEX 2 107 & I mesh_coordinate OJ:INNER_VERTEX | [898] 2,969
© [ mesh_element [l SR 3 us & [ mesh_element | [OLINNER_VERTEX | [895] 2,372
§ D parvial_region(] | TolNNER_vERTEX 5 116 ¢ Eparmial resion] i iﬁtt’ggﬂxgﬁg"" 3 21
X | [OFINNER_VERTEX 3 119 X _ 2 3
] ertexl O]:INNER_VERTEX 7 12z ol artex] - 3 4
mﬂ? 5l | [ol:INNER_VERTEX I8 125 ml]; aell :ALL_EOUNDARY. 4 5
ol el | [oFINNER_VERTEX | [9 izg ] el |[L:ALL_BOUNDARY_..| [5 5
o g el | [O:INNER_VERTEX | [10 131 o g el |[LLALL_BOUNDARY_... [6] 7
field 0]: INNER_VERTEX 11 134 Cfieid 1l:ALL_BOUNDARY.....  [7] 5
©- [ region_condition(] | [0I:INNER_VERTEX 12 137 @ [ region_condition]| 1:ALL_BOUNDARY._...  [8] B
@ [ dynamics_manager [O]:INNER_VERTEX 12 140 © [ dynamics_manager {[1:ALL_BOUNDARY ... [S] 10
@ [T result]] [0]:INNER_VERTEX 14 143 @ Jresult]] {[1:ALL_EOUNDARY_...| [10] 11
e | [OI:INNER_VERTEX 15 145/ ||l le-3 {[1:ALL_BOUNDARY ... [11] 12|f |
O]:INNER_VERTEX 16] 149||w 1]:ALL_BOUNDARY_... [12] 13)[=
7 [ P
. i 1A fls 1o [

3.12: IR T — & - O FIRTE R E

o T VY IVEDEL (field.tensor field[])
BOMDO AT DN — VT DY |

o AJJ

BHEDOAZ—FDOBE, TV T —RIZFYTIEOT —XRHSNIEHHHEE LT ALING,
YAZ— ML= RIZENTEIHOT—ZRHbEFIMEE LTALEI NS,

D AZ—hDGE,

o iy
dynamics_manager.registered_field[].io_data_flag %% 1 Td % %D
HIns,

F—

PLTFIZ, B850 F — R OME2 ST 5,

2N Z—157—% (field.scalar field[])

- (UDF fi#at)

2, FARTLI— RF—

® =5 Graphsheet(]

@ [ parameter

@ [ mesh_coordinate
@ [ mesh _element

@ [ partial regian|]

@ field
L] [ scalar_field]]
X name

sef name_of _region
§ num_of_component
@ [ valuel]
@ [[Jvector_field]]
@ Jtensor_field[]

208
File Edit View Python Options Tool Window Unit Help
Path History Mod Vie Location
“E’Z,EH}@ Edit () Browse [ Define ’;:)Tree @ Table ’bCummon ) Records = All
UDF Path: [field scalar_field[] =
sample_udf_explanation.udf scalar_field[]:... name:KEY name_of_region:.. num_of_component...|valu

VolumeFraction

ALL_WERTEX

2

1

FreeEnergy

ALL_WERTEX

3.13: Ah T =BT — & - BO&H] - fHE4 - (UDF fi#at)

L AT DT,

® name :

3.13

i

= /\\WNo

&Iz
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I 000
File Edit View Python Options Tool Window Unit Help
Path History Mode View Location
’V = > S| ’;@)Edit ) Browse i Define ’VOTree ® Table ’;}Cummun i Records ® All
UDF Path: |FiE|d scalar_field[] value[].compl]] |v|
& [J parameter a4l scalar_field[]:{index) value[]:(index) comp|]:{index) comp[]:double
® g mesh_coordinare [> 0 :anumeFract!on [} 0 EEFEERI
© [ mesh_element — | [0]:VolumeFraction ] 1 0.068004) |5
- ) 0]:VolumeFraction 1 0 0.931726
& [ partial_region(] 0]:VolumeFraction 1 1 0.06E274
@ Cfield 0]:VolumeFraction 2 0 0.931728
9@ [ scalarfield]] 0]:VolumeFraction 2 1 0.068272
K name 0]:VolumeFraction 3 0 0.930662
sel name_of region 0]:VolumeFraction 3 1 0.069338
f num_of_coemponent 0]:VolumeFraction 4 0 0.930699
@ [Jwaluel] 0]:VolumeFraction 4 1 0.069301
Al compl] 0]:¥olumeFraction 5 0 0.930816
@ [ vectar_field]] 0]:VolumeFraction 5 1 0069184
& [ tensor_field(] 0]:VolumeFraction 6 0 0.921459
) o | [0]:volumeFraction 6 1 0.078541 |
@ Jregion_condition][] | et — = - -
[ #1 \
0 1jo |£1

3.14: AN T —B4F— & - BOffl - (UDF i)

e name_of region : ... Z DEGAEHR I N TV S FHIB DA HT

R DES LT — X B BB K44 (partial region[].name). Xi%, KO FHIFEDO W T D,

e num_of_component : ...35HD KT

i EHZT DA HIEOER 1 D (1Hi, 1 2ILERE) IZDOVWTOLDMEDHL,

o value[]: ... GDMEDESH] (A v ¥ 2 BHIZDWTDRELSY)

LDEHRSINT VWS HET — 2 DAy ¥ 2 HRISDIEER T, KEKTOLOMEERET 5,

— value[].comp[] : ... & A v ¥ aBERETOEOHEDES] (732 DWW TDOREF)
BHEBZTDAN T —LDEDP R BOES ORI TREFEI NS, B 3.14 S,

NY MLIBT—4 (field.vector_field[])
e name : ... N7 MUGDHH, 3.15 &,

e name_of region : ... ZDHFAEH I N T\ D FHIKD i

EROEDFILT — X1 H B WA, U, HO KD PREEDO W STIN,

e num_of_component : ...35HD KT

Gie EE S DM AHHOER 1 D (LHiM, 1 LARE)IZONTDHEDOEDL,

o value[]: ... GDMEDEF] (A v ¥ 2 EHIZDWTDRELS)

BOEZSINTVEMDPHEET — 2 DAy ¥ 2 HRFFDIEER T, KEKTOLOMEERET 5,

— value[].comp[] : ... & A v Y aBERZTOEOMHEDES (K72 DWW TDRS)
BHEFZTONRY PIVGOED RS BOES ORI THREFEI NS, B 3.16 S,

* value[|.compl].x : ... FEHZE - KHAT DRI FVFD X i OfE
« value[].compl[l.y : ... FEHE - FRI DT MVIGDY BRI DIE
« value[.compl[].z : ... KER « FED DT MVIGD Z 5l DA
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Help

File Edit View Python Options Tool Window Unit

£00

~Path History

5

(<> ]|

w Edit ) Browse | Define

Location

View
[C)Tree @ Table ’E}Cummon ' Records @ All

UDF Path: |fie|d.\.rector_ﬂeld[]

[~

sample_udf_explanation.udf
@ =5 GraphSheet|]
@ [ parameter
@ I mesh_coordinate
@ mesh_clement
@ Jpartial_region(]
@ CJfield
@ scalar_field]]
¢ Dvector feld()
X name
sef name_of _regicn
§ num_of _component
@ Jvaluel]
& Jtensor_field]]
—

name:KEY

Iname_of _region:.. Jnum_of _companent:. v

wectar_field[]..|
4

[o]

|Displacement

|ALL_VERTEX

1|

& 3.15: XZ MUIGT—&X - $5DLHE] -

IFile Edit View Python Options Tool Window Unit Help

#i4 - (UDF )

L2006

rPath History Mode View Location
= = 7| ’7@}Edit ) Browse | Define |:[)Tree @ Tahle ’&)Common 2 Records o All
UDF Path: |fieId.\.rector_ﬂeld[].value[].comp[] |v|
- E | ctor_field.. |valu.. . |co. x:double double z:.double
&Dp,amal'reg'on” :Displa...| [0 0 -5.0 5‘.{938545—13 9 SROG4E-14 Al
¢ CIfield :Displa... | [1] | [0 50 1.197E-12| -5.6E41E-15 E
O[] scalar field]] :Displa... | [2] | [0 -5.0| 6.66799E-13) -1.03356E-13
@ [Jvector_field[] I:Displa... | [2] | [0] -4 65207 0.776169 0.0742613
K name ]:Displa... | [4] | [0] -4.64297 0718644 £.12264E-4
sef name_of region :Displa... | [5 0 -4 64034 0673034 -00625688
f num_of _component :Displa...| [6 0 -4 28823 1.35081 003928081
@ Hvaluell :Displa... | [7 0 -4 2E0549 1.30023 0.0334706
@ ] compl] :Displa... | [8 (1] -4,27685 1.23631] -0.0276337
4 x [0]:Displa... | [9] | [0] -3.9428 1.75235 0.0987843
d v [0]:Displa... | [10] | [0] -3.93431 171218 0.08594z2
dz {lo]:Displa... | [11] | [0] -3 92666 166735 0.0283124
@& Jtensor_field]] {[o]:Displa... | [12] | [0 -3.65228 1.89928 0.101409
@ [ region_condition] :Displa... | [13] | [0 -3.64163 1.88819 0.0846346|(—
i 14 (4] 1CEC o o J 4
1
0

X 3.16: X7 MVET — & - BOfE - (UDF fi#di)
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] File Edit

View Python Options Tool Window Unit Help

L2100

~Path History

Mode
IV@ Edit ) Browse  Define

(<1 >[a@]

View
’70 Tree @ Tahle

[ 1

Location

JCommon ) Records i@ All

UDF Path: [field tensar_field]]

[~

sample_udf_explanation. udf

tensor_fiel..| name:KEY |

type select

|name_of _regi.. [num_of_co.. |v

[ GraphSheet[]

[0] |Stress

|SymzndOrderTensor |ALL_VERTEX |

1]

@ [ parameter
@ [ mesh_coordinate
O-Ijmesh_element
@ [ partial _region(]
® Clfield
& ] scalar_field[]
@ [ vector_field]]
@ Jtensor_field[]
X name
sel type
sef name_of _region

§ num_of _component
o | L r

317 FUVNGT =X - BO&E - XA 7 - #HI%4 - (UDF f#éh)

] File Edit

View Python Options Tool Window Unit Help

L2100

~Path History

I—Mode

(<> [@]

@ Edit ) Browse ( Define

View
’VD Tree & Tahle

’:[)Ct:lmmon ) Records @ All

Location

UDF Path: |FieId.tensor_'Field[].value[].comp[].tensor[]

=

& [ partial_region[] ::ten;o:g?:leds[]s.(... valueg.(ln... com jé].(ll"l... tensoro[ in... tensor[].doub(l;o .
9 Cfield O]:Stress 0 0 1 0.0E
@ ] scalar_field[] 0]:5tress 0 0 2 0.0
© ] vector_field]] 0]:5tress 1] 1] 3 0.0
§ Cltensor_field[] [0]:Stress [0] [0] [4] 0.0

% name 0]:5tress 0 0 5 0.0

sef type 0]:Stress 1 0 0 0.0

sef name_of _region 0]:5tress 1 0 1 0.0

¢ num_of_component 0]:Stress 1 o 2 0.0

@ CIvaluel] [0]:Stress [1] [0] [3] 0.0

@ [ compl] 0]:5tress 1 o] 4 0.0

if[| 0 :Stress 1 0 5 0.0

@ J region_condition(] Ol:Stress ‘ . o 0.0
- 0]:5tress 2 0 1 0.0}
© [ dynamics _manager OlCtrnec 21 Il 1721 bl

3.18: TV VBT —& - BOfl - (UDF fi#i)
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TV ILIBT—4 (field.tensor_field[])
e name : ... 7 ¥V IVIGOHET, M 3.17 13 2 BENFRT VY IVIGDGE,

o type: ...TVYVYINDRA T, LFOWTNA,

—_

. 2ndRankTensor ...2 fE7 > V)L
2. Sym2ndRankTensor .. .2 BEXFT > VL
3. 3rdRankTensor ...3 7 >V )L
4. 4thRankTensor ... 4 &7 > VL

e name_of region : ... ZDEFMVEHE I N TV B HIEDO LT
R OES ST — 22 H B HEEA. XIE, WAHEHEO FREEO W,

e num_of_component : ...35HD KT
L BT DUWAHEMOER 1 D (1HiK 1 2IVRE)IZTDOVWTDEDOMEDHEL,

o value[): ... BSDMEDEF] (A v & 2 FHIZ DN T DRIS)
BAEHINTVWAHAERT — R DA v ¥ 2 BRFIOMET, SEHXTOBROMEE RT3,

— value[].compl[] : ... &A Y ¥ aERTOHDMHEDES] (55312 2\ T DHELS])
BUZTOT VY NVGOEPRABOET ORFITHRIF S NS, K 3.18 13 2 BWFRT >V ILEgD
Bithe

* value[].compl[].tensor[] : ... &HEHK - KA DT >V IVEOME % BLF TLREF,

3.1.7 BRI (ER) &4 T — 49 B (region_condition]|])

MUFFIN Tl&, #aas (R &7 — 22k 0, EREOHO, [EEOMHFIR (B 22\ T (R &
R a—Y—nEEt ks, 2ol e, HofE (HR) 02— It L 2HHRERDOERENERSLZ L
T, YNUWNRDEFELL, SEIFREZMETTOYIaL—YarhPaaErizoTn3,

WIS X, FICATFORARIZAVWS NS,

o HIWAEIRIZONT, b2HOME EETHNLT 254 DML #E
e TV, JATY, I—Y—DERLMEDHTE

BUFIC, 7 — 2 M & Ak ST 5.
o name : .. BAFURELEOHBI L (EEAEINUBATS BV

e name_of region : ... 5/ % #H 9 2 4 HEE (F5) OHART,
IR DI T — X H BB IR (partial region[].name). ik, FAGEE D FHIFED W b,

e name_of field : ... 5% T 55D 4 0]
¥ 3 a b — R THRY (dynamics_manager.registered_field[|.name 12 & %45) DZHD T b % AT,

e name_of_condition : ... ¥4 () Stk D HHT
VIab—ZTYR-bINTVS (EHTE D) BRRMAOHAENE, £ I 2L — X OBRRMMEG 2
ZFIZLUTTRIV, ERAFMFOATOMAITITIEL—IL & LT, KD prefix 23T TW53,

1. 7Y 2 L (DIRICHLET) Bi#4eff. .. “D XXXXX” £”D_” @ prefix & D 5,
2. /A4 <Y (NEUMANN) BEREMA. . “NXXXXX” £”"N_” @ prefix & 2} 5,
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|_ 2006
File Edit Wiew Python Options Tool Window Unit Help

~Path History Mode
= = [Py ’V@Edit 1 Browse Define

Location

View
’;:)Common Records @ All

’I:) Tree @ Table

UDF Path: |region_condition[] |v|
e a|dlreg.. | name:KEY | name_of _region:select |name_of_target:. |name_of _condition:.. |
e ¥ [0] |region_condition_1 |[BOUNDARY _VERTEX_ZMIN |Displacement O _VEC
e | [1] [region_condition_2 |BOUMDARY _FACE_ZMAX Displacement N_LOAD
® dlregion_conditian]] :

KX name

sef name_cof region
sef name_of target
§ name_of_condition
$ll values(]

Gblj dynamics_manager

&

3.19: B BEIR (BE5) ST — & - WA - DA - M D£4HT - (UDF f##d

b=l
~

3. 3—3— (CAUCHY) Bifi%ft. . “C_XXXXX" £"C_" O prefix £} 5,
4. FIEMESAE. . INIT_XXXXX” ©7INIT_” O prefix ) 5,
B2 DWC, Elastica T, Z iz &2 EH” BOUNDARY _VERTEX_ZMIN” # [ (Zh7#5” Displace-

ment” IZ2OWTDTF Y 2 VD VEC?) U, ZEjz®E 7 EH”BOUNDARY FACE_ZMAX” IZ /%
FIA (256857 Displacement” 12D\ T D/ A % V4" N_.LOAD") ¥ 2 54 % [ 3.19 1255,

o values[| : ... ¥R HIL (BE5) S_MED/NT X — &
BERMTIG U TREIR NI A— RO EFRIE, &Y 2L —XOBERFMIOMHEZSHEIZLTLEEI N,

[

. 7 U2V (DIRICHLET) 855t .. 7V 2 VRHEDN T A =&z AJ1, 1 BHEIZDOWT1 D,
2. /A <Y (NEUMANN) Bi5tgefh. .. ) A <X VRO T A =R fEE AT, 1 HHEIZDWT 1 D,

3. 3—Y— (CAUCHY) BEf &M . 2 =Y —RMAEDNT A =X fH%2 A1, 1 HHEIZDOWT 22D,

4. FIMLSRAE. B0 E A1, 1 HHEIZOWT 1 D,

PAEIZDWT, Elastica T, Z #iZ f[H 22 K H"BOUNDARY_VERTEX _ZMIN” % [&E (£ 4755 Dis-
placement” IZ2WTD T Y 7 LEMH"D_VEC”, fEl (0.0,0.0,0.0) ) U, Z #§i2#E 4 " BOUND-

ARY_FACE_ZMAX” \Z X i 5112 5.0 D J1% FVA] (224735 Displacement” (Z2\WT D/ 1 ¥ V4" N_LOAD”,
filiiZ (5.0,0.0,0.0)) 32 5E %K 3.20 1TRT,

3.1.8 MRITFERT — 458 (result|))

fEMTAEHR T — 21ZiE, FLa—RNT, Y Iab— XN TSI NZERO T — X OA4FT L EREII NS,
VIalb—RIZHABAENT VAT TE 7T LZDOWTIE, 3.2 A4 F I 7 AR —Y VRO “BIRIfRITE
7" OFB, BEO, &V Ial—REOMra~y R—E% 38,

fREMTAER T — X OFEEIXLA R DD,

e name : ... MERT— X%

o value[] : .. $EHF— X D (T E 7= I350E) ORFI
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[ - Editor - sample_ud_explanation. ud Pproj3/DEVELOP/PE_ENGINE/MUFFING/sample] 208

File Edit View Python Options Tool Window Unit Help
rPath History Mode

E’z@ IV@ Edit i Browse () Define

Location

View
’;:)Cnmmnn ) Records @ All ‘

’;:) Tree @ Table

UDF Path: |region_condition[].values[] |v|
e 7 a4 region_condition[]:{index) values([]:{index) values[]:string
. . M [©Ol:region_condition_1 [0] ]

§ region_condition]] | [OLregion_condition_1 1] 0.0

K name ) | [0Lregion_condition_1 21 0.0

sef name_of region [1l:region_condition_2 o] .0

sel ”ame-°F-targeF_ [1]:region_condition_2 1] 0.0

§ name_of_condition [1]:region_condition_2 21 0.0

§l walues[]
& ] dynamics_manager
@
e

[ 3.20: EAMHK (BER) 07— & - %401 - (UDF )

3.2 A FIVATR—I viRE

ZZ Tl MUFFIN ¥ ab—XOEELIEAKETH L XA FITATR =TV ¥ DRHEIT D,
MUFFIN TY V=2 5%O0DY I 2L —XIETART MUFFIN OEAREETHE X1 F I T AT 3 —
Uy EITEREINTWS, £/, UDF 7 7 A VO AR EETARTEAF I ATV rIZEHINTY
5728, ¥Ialb—RIZ&5 T AHS UDF R0 MiHkid @i ->Tnwa,

A FIVAREI =V Y DRI KRELS DI TUTD2DTH 5,

o A Ya—1) v HERE
NIA—=RZRYIalb—yaVvOEBAr —Ya—VEEFERL, FOHEICEIEYIalL—Yay
2ETT D,

o XA F I AKEERLEE
N U TR 0 S HRER, RS, PIHIRER Y 2 RIRL, dE, 21—V —-2EznwyIal—
XA EITFDZ D kS,

RAFITATER =Y TF—RDAL ST UDF 7 7 1 L TOF — Z¥EE L ANEOHH ORI, XA4F3I 2
ARF—V Y HEEHRE XA FIZAT = v OB %175,

3.2.1 FAFTIVATR—CvHEESE

ZZ T MUFFIN Y3 ab— X OEABRETH L XA F I VAR — Vv 2B 5 LThELw5H
AR 2T D,

BAFIVAII =V Y DRI R ELS T, ERlD “AT7va—) v IR, 7 X1 F I 7 AKESEREEE”
D2OTH5b, TOXILKERRIZTAHEDY I 2L —XOFHBRE (NI XA —XREZITD) LHEARWIZRR ST
BO, BAFIVARET VYT, INODOKREEERT DD ELRHBELZERL TWVWD,

BAFIVAIRZ—I YD 5 DDHAHEE L TFIZHZET 5,

1. 3% F (Command)

2. 7O0Y—Y v (Procedure)

3. 7AY—Y v F—7 )L (ProcedureTable)

4. BWEMEDIE (DynamicBifurcation)



3.2. ¥4IV ARFX—Y v ”s

5. BIMfEHTRIT (DynamicAnalyzer)

6. A4 ¥ 12 —JL (Schedule)

7. ¥4+ X9 A% %x—2Y V% (DynamicsManaging)
PFTIho OHEOREEZFEL < @i d 5,

1. 3<% K (Command) ... E7 7027 5 LA%KT % B/NEARRAL
MUFFIN Ti&, 12033 Y NiE $2 1205 LGIZES 1 DDAy —YDMAGDETHEI N
W3,
Command = an Operand (a_Field_-object) 4+ a Message
ex.) Command = {b#R T > ¥ ¥ )l + Flory-Huggins HH T3 )V ¥ —% W TEHE
ZDEIITART VN (2% L AvE—Y%2GbELZEDE I Y R LS, MUFFIN Tida<v v R
BAREL, 52D NV —=TIZHF 5 NBERINT NS,

o ALYV R

o 1 ATy TEGHAT VR

o HREMHREM ATV

o fEMTEITHI<T VR

o HEiEITHIT YR
AJNUDF T7 Ry =Yy 7T—=7)b (k) 2EKT 28I T 0y =Yy () 2EK$ 22, av >R
FZO7TaY =YY D1 OOMKELTH S,

2. 7OY—< v (Procedure) ... JLELFIED /N AL
TRY—=Uy id, HROaAY Y FEEDLEARKRTH D, WEFIHOB/NEL L 725, 1 DD TRy —
VyREfFEINDE, EEEEE TS EO I NBRBEIEICETING, £/-, HEH 10TV —
VI UTHREI 2B Z 2Bk, 2070y —IvyDZ &% NamedProcedure & FE3, MUFFIN
Tl¥ NamedProcedure (K E <, IRD2DOD7)IV—FIZ3F o nEEFRI NS,

o ML T B Y-y
e 1 ATy 7 KHRER IO -y

(DTN —=FIZ@T 570y —Vy s, FMEEFHIYY RZ2BRS 42070V —=TDax >y FoE¥n
EHVWTHEINTSH R,

3. 7OY =Y+ F—7 )b (ProcedureTable) ... 710> — Y v DHELK
BEMED IO DI 5z 71— ¥ NamedProcedures % & 5 @ DREKD CIZ 7NV —E Y 7L
7=H®, Edo@bH, MUFFIN ® NamedProcedure &, {(RD 22070y —I % F—=7)IZo) 5
nN&EIN5,

o ML B Y=Y ¥ F—T I
WIELD HIEIZH WA NWEH D, TDO—D2—DDFi & % NamedProcedure ¥ UTEZELED
=50,

o 1 AT Y ) HFER Ty =Yy T =T
Bk % 7 Dynamics D Ffi & (FITSNDIMEFOENL GO T) 2HEDH D,
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4. EBNMEHEDIR (DynamicBifurcation) ... X4 7 I 7 ZDE)HZH

YIalb—Ya vz —ERMEERE (k0 71 —F ¥ — b O BifurcationCheckTimeOrNot DFfT) TA
J1 UDF 7 7 4 W2 ¥ ® AJ1 U7z Bifurcation gHili T ¥ > K& F4T L, Z DR 0 fEIZ)6 U CHAEFHH D
Procedure % B D Procedure (ZZFEFTEHLL A, DFED, ¥Ialb—Ya vOERGEFEDOLIATH 2,
FIRHZ, FHENZREA T Y 2 =2 AD LU TWAHEITIE, ZORLUBEOAT Y a— V2 ilk#ET 5H
Zf59, (Bifurcation #Hilia~ > FORDEE, ZTDEIZIG U TEE X N5 Procedure (& AJJ UDF 7 7
A )T ProceduresTable 72 53#R L TH <, )

BN E2 WS Z 8T, EHBRBE S 53R T, H5 Bifurcation #Hili 2 < > iz & » g EH
SN R L, T OFHITEL 2RI U, ]S O#/E (Bl 21X, 85 Shear i@ ¥ %) 2
M2 ENEHTES, Kid. THRLF—NNTRXA—X E, EWIELATIZ R 723582 E J512
LHEHTBEE W -HE L 72 5,

MUFFIN P¥D%EEE Y U T, Bifurcation #Hili 7 ¥ > Rk, T—7 )L (Ether Field) ®FHiisE 7 2
YV R UTEREINEH-REINTVWS, T—FTVHIE, AJIUDF TAKE S & E MUFFIN Wi ©F 7
VR THERINRERINTVWEHTHH, ANINETRTOEERS Z EAHKS, Hi L\ Bifurcation
Al 3w v R EERL ZWEEIZIE, T T UVBOFMEETHI Y Y FEEMTIERY, (‘B Y AT
LIRRAGEE 22, )

. BIMMRHTEIT (DynamicAnalyzer) ... #7025 L OBEKFEST

BRI FRRIZ, ¥ ab—Y 3 YR ERHERE (R0 71 —F v — b D AnalysisCheck-
TimeOrNot DF) TAJ UDF 7 7 A WIZFH AT U7EDE D Analysis fHlia~ > F 25470, %
DR ENETH 25D AHFN T 250G BT FEITHI~ Y N 23795 L <A, (Analysis 7F
filia <> FOBRCZNBETH BLEITETT SMNTEITH I~ 2 NDEHUI AT UDF 7 7 A VIZE
HBLTHL, )

. A2 a—)l (Schedule) ... ¥ I a b — 3 VETFHE (XA LAT Y a—)))

=N NI RN

o LT Y =Yy YL T O Y =V Yy T TS 1 DFRT 5,

o IR 70y — v T — T SIEIFSE 70 ¥ — Y ¥ (a_Procedure) % 1 D&, £D a_Procedure
%] STEP %> 5] STEP £ THEITT 50 kD D, TD &5 TF#i & % FINAL STEP £ THRET 5
ze,

o XD &S BRI, BINRITEST 2FIT 50k b Z L,

INs 3222 TRETLHEZET,

7. ¥4+ IV 2A<%%x—Y V% (DynamicsManaging) ...Schedule Dk, EfF, £2EHEE1TS Z &,

3.2.2 YA FIVRATR—T v i%EERER

ERO LA F I 2 AT R =Ty HIFERPIT. X1 F IV ATF—V v OBBENSPRHRR 2 L5, 22T

X, 7u—F ¥ —brE2HAVT, B4 FITZATZ—I vy DUHEH ORI L BEREDFN T OB % ffdi 4 5,

MUFFIN 2 2L —49 DB

HdNE, ANWUDF 774NV BHEA NIA—K Avva G ZAFITZAITR—I ¥ 2FEEL Y
fb. ¥Iab—vavazEFL, BAOTF—X248 YIal—ra vy 795 %T0O MUFFIN #5@0 08

DFENEX 32112, 78—F v — M TRT,
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= Flow of Process | Create MUFFIN |
---------- # Flow of Data y

| Open Input UDF |
UDF Interface Object ‘
Parameter Data ""*"4 Create ParameterSet I
Mesh Data __| _ ¥
Partial Region Data 1 Create Mesh |

r 7

Create DynamicsManager&SetSystem

DynamicsManager Register Field

—-Registerd Field Data ---f{-—=» & Alloc Field Data
z L ]

Field Data

n-nna»llnitiali:e Field Data |
Y

Region: Copdition Data . ’[Set Partial Region Condition I

A 4

Pynantiaianager |Create Procudure Tables
—Procedure Table Data =% v
—Schedule Data

| Create Schedule of Simulation

—-Initialize Procedure

e e Set Initialization Procedure
—_Rifurcation Plan ™ Set Schedule of Evolution
I Set Rule of Bifurcation

e ; T
Analysis Pdan Set Rule of Analysis
v

2
IExecute Simulation (DynamicsManager: :Evolution) |

¥
|Output UDF Data r(’ I Simulation Finished!! l

B 3.21: MUFFIN ¥ X a2 L — X O OFHN (XA F I 7 A3 32— v i)

F4FIVARZ—T v DUEDRN

BAFIVAI =T ¥ ZEML. DynamicsManager::SetSystem BIEUZ & © #1#{b % 17 > 724, Dynam-
icsManager::Evolution Bi¥t# £17 9% &, A7V a—ilif>Y I ab—va VAT HEIMICEITSh 5,

RAFIVARI =V X OMEEDOIMD/-0DI1Z, Y Ialb—YavETOohGoiEs, X3.22/12, 70—
F ¥ — hTRT,

3.2.3 Y4 FIVRATx—CvAAFEE

BAFIVARRT=VY DAYV a—1) Vv IHEElL, KRELHIT, D3I D20EH5RHVIalb—varvE
TFWEWESIZEMIZE Z 2 2MEL TR LTWES,
3EODY I al—a VEHE &L,

1. B 7oy —Y Yy BFEMYIal—Yay
2. BNy I 2L —v a3y
3. MR EATHER Y I 2V —va v

EO3BODOYIaV—a VEMROED HFEERICHET 5,

ERZI7O0Y—Y v EERYIaL—YavVEE

WE - 7ML OB THEITT S T By —Y v % FINALSTEP  TIREISIET 2 Z 2 \05, HlXIX. ¥
IR A (InitializeA) THIALZ 1T 5 72, ¥ 3 2L — a Y ORZ INITIAL_TIME 2 & & % R%l TIME1
£ TR E /7 A” (EvolveA), %] TIMEL 7 5 & % K% TIME2 & TI3fi# & /77 B” (EvolveB), Rl TIME2 %
5 FeikHE%] FINAL_TIME F TIdf# & 57C7 (EvolveC) TV I a L —Y a V2 FEFTHHER Y,



28

B3E

D27L2V2R

|Execute the Initialization Procedure I

.

-IExecute a One Step Evolution Procedure |

<<BifurcationCheckTimeOrHot>> —lgé——l

NO <<Bifurcation Check (in Ether Field)}>>
43 false:0
<<AnalysisChe:;TimeOrNot>> Eras ATA R
NO l YES
<<Analysis Check per Field>>
NO YES

|Execute Analysis

|

<<SimulationScheduleChangeTimeOrHot>>
NO l YES

IChange the Evolution Procedure I

<<ScheduledParameterChangeTimeOrNot>>
NO lyzs

IChange Parameter Values |

B |

Change the Ewvolution Procedure,

(and delete future schedule of simulation)

3.22: ATV a— )VEFUMIE DTN (XA F I 7 A3 32— ¥ fifFil)



3.2. ¥4IV ARFX—Y v ’5

from_this_time_step | this_procedure_will_be_used
INITIALIZE Initialize A
$(INITIAL_-TIME) | EvolveA

TIME1 EvolveB

TIME2 EvolveC

F31: BRI 70y — Y v BERMY I 2L —Y a3 VEHE (81 F I 7 AT 32— v i)

BT 2970 > — Y% (2 2Tk, InitializeA) (Z4 R & TPHL T B Y — Y ¥ 57— 7L (dynam-
ics_manager.procedures_table_for_initialization[]) (2. REFEE 70—V ¥ (Z 2Tl EvolveA,B,C) 34477
£ & CREFE 78 ¥ — Y ¥ 7 — 7L (dynamics_manager.procedures_table_for_evolution[]) 2. ##kL TH
5 Z DRI E 4B,

AJ1 UDF IZ1% dynamics_manager.evolution_plan.unit_of_schedule OIZFREfZ > TATr ¥ a—IV %2175
WATY TlioTAT YV a— V&I %aild. ATy THEMSTAT Va—)L&fTVniWisiE, “STEP”
R ERM S TAT Y a— N 2F0I20WER 61X, “TIME” L EhRL TEkskWy, ERoflogs, "TIME”
EANT I LT D,

ML D Ty — Y v id, B#ET— 4
dynamics_manager.evolution_plan.schedule[0].from_this_time_step ® & Z A(Z, "INITIALIZE” & & &AL,
XIZ. dynamics_manager.evolution_plan.schedule[0].this_procedure_will_be_used {Z#Jf#A{t 7 v > — ¥ ¥ 57—
7V (dynamics_manager.procedures_table_for_initialization[]) 7* 53E R U 72 70—V ¥ ORI 2 & Z AL,

REFE 71 Y — U vid, 2%&HDT — 4 dynamics_manager.evolution_plan.schedule[1].from_this_time_step
D& AL, TrY—Y Y DFEFTEEAET 58%] 0 (INITIAL_STEP % INITIAL_TIME % & L T\ 554
i, ZOff, 7213, S(INITIAL.STEP) %713 $(INITIAL_TIME) T H\\) 28 %A%, KIZ,
dynamics_manager.evolution_plan.schedule[1].this_procedure_will_be_used IZREIFE 70> —Y v 7 —T )L
(dynamics_manager.procedures_table_for_evolution[]) 7* 53&R L 7= 70> — Y ¥ D4 % & AL,

HL, TOV—UyEEAHEITLI LD Ialb—arELAEVWRLINTETK T, ZNWTFINAL_ STEP
ETI0T7RY=UyNEFIND LKL, BRIZABNICZIOAT V2 -l U >TETENE I L
25, H LU, BPORATTR Y =Y v 2 BT L2\ o B HRL %
dynamics_manager.evolution_plan.schedule[i].from_this_time_step DHIZE ZiAA, £ ORFZILAREIZFEIT U 72
WTRY =Yy 2ERE IOV Yy T =T AN6ES, TOTOY -V v /%
dynamics_manager.evolution_plan.schedule[i].this_procedure_will_be_used DFTIZE ZAL, ZD X HIZUL T,
TRY=IXHEXDTOY =V Y IEET ML R L BEERADIEAT =V a— VIR T 5, HLIFE
a7 2 &0,

Bz, EofIDGE, K31 DXIITHFFIFLW,

EMREDIRES I 2L —2 3 VETE

Bl Z X, 1AM A7 (InitializeA) THIALZ T o728, ¥ I 2L — 3 Y ORZI INITIAL.TIME 225 % %
%) TIMEL ¥ T3 E /57 A” (EvolveA), Fi%l TIMEL %2 & & 5 %] TIME2 ¥ Tl fi# & /57 B” (EvolveB), Rl
TIME2 %* & 4% FINAL_TIME £ TIEfi# & /577 C” (EvolveC) £ ¥ I ab—> 3 v 2F(79 5 &\ it %
LTWaD7h, —ElRfE TIME.D T3 —% —2G%E U 723 HHEiBI%0 A” (EvaluateA) Z3Hili L. %A%k
TR AS LGB 0) 72 51X Z DORLIMBED Y I 2L —> 3 VOEEAKEL, & 5M# X /7D” (EvolveD) 12
DX AT, 208H 0) R oIF, TORZILAEDOY I 2L —Y a v OREIEKEEL, HSFE J7E (EvolveE) IZ
Fe 0 M2 AT, 3(EF 0) B HI1E. TORLILEDY I 2L —va v OiHEZEL, »5ME /7 F” (EvolveF)
RV ZFEF, &0 T E2FEHLEZWGEIC, BINRESBEY I 2L —Y a VDEHTH 5,
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return_value | this_procedure._...bifurcation
1 EvolveD
2 EvolveE
3 EvolveF

% 3.2 BIAIEAIR S I 2 L— 3 VEHE (X1 F 3 2 A< 57— v i)

BIRT 29 70> — Y% (Z 2T, InitializeA) (4RI & T 70> — Y v 7 — 7L (dynam-
ics_manager.procedures_table_for_initialization[]) 12, RfEFEE 70— ¥ (Z ZTlk, EvolveA,B,C,D,E,F)
WA E TSR Y0 Y — Y v 57— 7L (dynamics_manager.procedures_table_for_evolution[]) (2, 174
LRI 5\, 720 FME2BEHEREE (2 Z Tlk. EvaluateA) 23T — 7 )L (Ether Field) O FF-iffiE
BMELUTERLTHD I EWHITEE LD,

INOGDATVa—VERETHITIE, £, LBROERL 70y — Iy ZBHEAS Ia b -2 a VElHEE
WET B, FIZ, AN UDF 121k dynamics_manager.bifurcation_plan.unit_of_schedule iz ¢ % ffi > T
ATV a—NVETIPATY TR2EoTAT YV a— V2T 02dT. ATy THE2HF--TATrYa—L%
Tniznwi s, “STEP”? L2 fio TATr Y a— L2 TW0WIEWESIE, “TIME? & EDHRLTiERsS
7\, EEOHIDEE, "TIME” 2 A9 %, fit\ T, S5 IGEHMBI B o FEMMiRF Mg TIME D %, dy-
namics_manager.bifurcation_plan.interval_for_evaluation 2 A1 U, M40 I FHH R4 D & §T EvaluateA % .
dynamics_manager.bifurcation_plan.evaluation_function_name Z AJ19 %,

N T, FHEEAER DR D L. IS 2R 70— vy OE 2 FA T 5,
bifurcation_plan.bifurcation_candidate[i].return_value (Z/e8H2 SR D ED 1,2,3,... Z AT L.
bifurcation_plan.bifurcation_candidateli]. this_procedure_will_be_used_for_evolution_after_bifurcation (Zi&
EDMEIZFIE LT, A 2REFRE 7O Y — Y vy O/ 2R T 2,

BlIZ X, EoHOEE, 32 DXIITHFITITXW,

EMTAAIERTEER Y I 2L —Y 3 VETE
HBGITH U THEIT U WETBIB O ETEE 2508 TE 5, FHEIZIE, DIFOFHRERRT 2,
o RN EEAMBE R % 52479 % W RRER D HA7 (unit_of_schedule)
o MRHTEEAMBIS % 52479 2 WERIRIMG (interval_for_evaluation)
o LD (analyzer_list|].field)
o FRAFFEATREA D4 BT (analyzer list[].evaluation_function_name)
o fRNT B D AT (analyzer list[].analysis_function_name)
INSORBWEANTIROLS BV I ab—ya VitHizHETES,

1. SRR AT F2
SRS e U CRT I (R D) 2K R 5 2 2 IT & D EBT 3,

2. ZeMPIWTIZ & B AR SEATETiE
B ZIE, 1000 AT v 72, 3" nameOfField_X” @ 2 D DO FHHiEI%” nameOfEvalFunc_A” & "nameOfE-
valFunc_B” %, ¥ nameOfField_Y” ® 2 2 D FHiBIZ” nameOfEvalFunc_C” & ”"nameOfEvalFunc_D”
%, %’ nameOfField_Z” D iM% nameOfEvalFunc E” 2 %E4f7 L, &4 OFHMIELNE THNIL, it
T HGOMREREEITU-WEE, MO LS I T 5,
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field evaluation_function_name | analysis_function_name

nameOfField X | nameOfEvalFunc_A nameOfAnalyzerFunc00
nameOfField X | nameOfEvalFunc_B nameOfAnalyzerFunc01
nameOfField-Y | nameOfEvalFunc_C nameOfAnalyzerFuncll
nameOfField-Y | nameOfEvalFunc_D nameOfAnalyzerFuncl2
nameOfField-Z | nameOfEvalFunc_E nameOfAnalyzerFunc23

% 3.3 MY I a b —Y a VEHE (X1 F I 7 A 32— v fiftih)

e analysis_plan.unit_of_schedule (Z”STEP” % ik,
e analysis_plan.interval_for_evaluation {Z 1000 % Ftif,

e analysis_plan.analyzer_list[] @ field, evaluation_function_name, analysis_function_name 1Z1&, %0

S, fRENTREMBIA D A HT, PR DG E T TS BRI DO AT 2 K 3.3 DX SITATT B,

3.24 AWAUDF: ¥4+ 3727 x—Y ¥EB (dynamics_manager) FHlfEsH
4+ 39 A% %x—Y v (dynamics_manager) O E

ANUDF 77 A NVDEAF I VARSI =V YT, ¥Ialb—varylizWROEAF I 7 A%2MANT,
YIal—vavArVa—)EIT 5,

HWHUDF 774 VDXL FIVAIIZ =V X EUIE, ANNDEAFIVATR =V Y T—EBZDOEEHN
AN, MERF—2E My Ialb—varyTfiliflUEEAFIZARAT Va—hEHI D, VAXR—
FOBRIZH I UDF 7 7 A VD RAF I VA=V Y HDGHEARENDEDT, XA FITARATVa—)b
EEFELZWEAIZIZ) AZ — METIZHREDBENDH 5,

AHBUDF X4 F I 7 A 2=V ¥ ifild, RES DU TUTD4DO01 645,

1. &9 555 (dynamics_manager.registered_field[])
RZaT7IVIZEPNEHARERGO V) A hohrs, YIalb—YaryTli55288T 5,

2. #I#A{t 71 ¥ — Y ¥ 7 — 7)1 (dynamics_manager.procedures_table_for_initialization[])
BIk Uy, &2 U CTEITT 2L TR S Ol (b 70> —Yy) 20 £ Lo, GiREiT
PRRERN

3. BfiFE 71 v — Y v 7 — 7)1 (dynamics_manager.procedures_table_for_evolution][])
(1 ATy 7)) RIFROBIZ” B8k L7285 ICH U TETT S~y NO—BEZIEFANTELL. Zhi
IR 70— Yy & UTHART 2 TEERT 25, HROKHBRER T -V Yy 28T 5 2 L2
EHD, HBEHOTHY =Yy 2flioT, BTHMETSI VI 2b—YavDAT =YV a - ERT 2
ZENHRETH B,

4. A1 ¥ 2 —)b (dynamics_manager.schedule_of_simulation)
VIalb—=YarvOAT—=Va-)VERERT L, RO 4 DDHHAZBEIZIGUTANT %,

(a) FIAME T B> — Y v DER
T ey =YY T =TV DHN 5, T WA L EEIRY 5,

(b) KRR T B =Y v OERE XA LAT Y a—)b
RERE IO Y =V vy T =T OhP SN WRFE 7oy — Uy 28R U, ATy THhRE%Z
HioTEDRHN S EORLETI O TR Y =V v &5 hRET 5, TN EEKRZ (FINAL STEP
or FINAL_TIME) ¥ TH#ET 5,
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(c) BhIRISA:53 I
VIal—varvoOREEETTAEEOIZUTO LS R E R T 5
i &R D 7D DWW B FEfi 2~ > K D4 H,
i, Ty FORVMEIZSE U THERE O —V vy 22 H T 57200, KD EE EERE S
oY — v OMIGER,
iii. Mz~ > R &25179 5K/ (£ 7212 STEP) ftif@.
(d) BhRIEAT AT
JRHT U 72\ N5 SR U 72N (RTEATH O~ > R) 258U, B2 53505 e b
Flia~y R ezidid 35, EBOMEN %2 EITHE,

F8% 9 515 (dynamics_manager.registered_field[])

BAFIVARI =Ty DEERT DGO EEMHRT S, Z2I12F, YIab—Ya vy THhERERDYG
BT D, BADBRTBIHIIOVWT, BOLFR XA T, WO, BT —20EERE2E8HT 5,
AR, T—&E e AWEZ2EST 5,

|_£( 2908
File Edit View Python Options Tool Window Unit Help
rPath History Mode View Location
< = = IéEdit 1 Browse (0 Define ’;:)Tree i Tahle ’;:)Commnn ) Records @ All ‘
UDF Path: |dynamics_manager.registered_field[] |v|
‘—"eg'”"j‘”"”'“””“ aldlre... name:select type:select |name_of_re...|num_... |io_data_fl...
§ CJdynamics_manager " [0] volumeFraction |Scalar ALL_WERTEX |2 1
@ [Jlregistered field[] | [1] FreeEnergy Scalar ALL_VERTEX |1 1
sef name | [2] Displacement Vector ALL_VERTEX |1 1
sef type
sef name_of__region
§ num_of_component
§ io_data_flag
@ 9 procedures table_far_initialization[] -
..................................................................................................................................................................................... ;0

3.33: X1 FIVATH= v - BT B4 - (UDF Wil

e name : ...5D&H]
LO&ARIE, £3IaL—&RD) 77 LY AD” FHARERED—E” X 03ER,

o type: ... GOEHORE, UTFTOWTIA 1 D% EIRT 5,
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> o s W

e name_of region : ... HEWER I N TV D HIRD L ||
IR T — 22 B BB HEIS 4 (partial region[].name), XX, PAF DEBS KD FRIFED T,

1. “ALL_VERTEX” ... TR TOHiSEZDELK
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50 4 i EXAERE EZ I T
VolumeFraction | Scalar | ALL_VERTEX | 2 el
FreeEnergy Scalar | ALL_VERTEX | 1 A
Displacement Vector | ALL_.VERTEX | 1 B

£ 34 XAFIVAIR—V ¥ - kT 545 - (UDF fiftdh)

“ALL_EDGE” ... T X TOUERDELIK
“ALL_FACE” ... $ RTOMHEZDEANK
“ALL_CELL” ... ¥ RTORIVEEDELK
“ALL_LBOUNDARY_VERTEX” ... ¥ R COERANEZDOELR
“ALL_.BOUNDARY_EDGE” ... TR TOBFLIEZDOELIA
“ALL_BOUNDARY _FACE” ... T R TR EZEDEAIK
“ALL_BOUNDARY CELL” ... ¥ R TOHR L IVELZDOEALNA

® N o ot ®N

e num_of_component : ...35HD KT
LA EHETHMWAMMEEOEEL 1D (1Him, 1V ERE)IZDOVTOHEOMOR, EH. £k CHEML -
WA, B EIE 8T A —& NUMBER_.OF_COMPONENT Ofi& —#9 5% Z t#%wf%éjo%
DILGEIZIE. “SNUMBER_.OF_COMPONENT” & AZUTHIHE, /85 A —XDMEHEH BRI HA
Ihs,

obd%a&gm“&ﬁUDF774wﬁ® ZDEDT—2DH DAL,
"1 REE | 707 RBREET, 717 OEIZIE. B UDF 7 7 A ViZBo T — 2Rt hans, Y AX—F
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UED 6 D2DERE &% DBEFT 5518 LTEHEZR 5, ANflZE, ¥3.23 12R7,

H3%i %34@30@%&%@?5%?%&
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VL EBRERO O —Sv—FT—T L

A FIVARF =V vy DML SORERRE O -V vy T — 7 VOB EERZMEHT S, 22T, 1
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MTBEYIal—YavATrYVa— VEMET LI ENAREL RS, Ko TZDOT—7IERHIZ. ¥ Ialb—
Yavo (1 ATy 7) NHEERDEMEFRT L WS 2Lk,

HIA{t 71 & — Y ¥ 7 — 7 )L (dynamics_manager.procedures_table_for_initialization[]) &. WFHEIFsHE 71 > —
¥ ¥ 7 — 7))V (dynamics_manager.procedures_table_for_evolution[]) @ 71 ¥ — ¥ ¥ 7 — 7 )V O X[ U T
HBDT, T—RiEGEL ANEEAEDETHHNT 5,

IOy =%y TNV TRy =YYy DR TH D, 1OoOTOTY—IUviE, Turv—YygLr—@#oavw
Y RF (BGOARTE Ay =Y D4R B AT E I L TERT %,

ZITE PIE e Y — Yy e LT, £35 D400 7ud -V v 2 TOY — Yy 5 — T ILIZ B
TE5E6%X 3.24 IR UMEHT S,

T, BRE oY —Y vy LT, £3602200708 Y=Yy 2ERRETO Y —Y v F— T IICEEH
T 554 % X 3.25 R LIRS 5,
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[1] WL ey —Y ¥4 | INITIALIZE:LINEAR_ELASTICITY:ISOTROPIC:UNIFORM
FATNE | B D44H] FATT DM (X v 2 —) DHAFT
1 VolumeFraction INITIALIZE:UNIFORM
2 Displacement INITIALIZE:TO_ZERO
3 FreeEnergy SOLVE:LINEAR_ELASTICITY
[2] WL 7 a Y —Y ¥4 | INITIALIZE:LINEAR_ELASTICITY:ISOTROPIC:ONE_.COMPONENT
FATNE | B DT FITTHUE (R Y2 —) ODAT]
1 VolumeFraction INITIALIZE:ONE_COMPONENT
2 Displacement INITTALIZE:TO_ZERO
3 FreeEnergy SOLVE:LINEAR_ELASTICITY
[3] Wb 70y —Y ¥4 | INITIALIZE:LINEAR_ELASTICITY:ISOTROPIC:TWO_COMPONENT
LA | B % ST B (A v & — ) DR
1 VolumeFraction INITIALIZE:TWO_COMPONENT
2 Displacement INITIALIZE:TO_ZERO
3 FreeEnergy SOLVE:LINEAR_ELASTICITY
[4] Wb 7a Y —Y ¥4 | INITIALIZE:LINEAR_ELASTICITY:ISOTROPIC:MULTI_.COMPONENT
ETIE | B4 FT B (A v — ) DA
1 Displacement INITIALIZE:TO_ZERO
2 FreeEnergy SOLVE:LINEAR_ELASTICITY
K35 XAFTIVAIA—V ¥ - It 70> — 2 v fi] - (UDF fi#an)
1] FEERE 70> — Y ¥4 | SOLVE:LINEAR_ELASTICITY:ISOTROPIC
FATIE | D44 FITT B (A v —) DT
1 Displacement SOLVE:LINEAR_ELASTICITY:ISOTROPIC
2 FreeEnergy SOLVE:LINEAR_ELASTICITY
3 Displacement MOVE:POSITION_OF _VERTEX
2] FE#RE 71> —Y ¥4 | SOLVE:LINEAR_ELASTICITY:ANISOTROPIC
FATIE | S04 FEITTHUH (A v —) DAl
1 Displacement SOLVE:LINEAR_ELASTICITY:ANISOTROPIC
2 FreeEnergy SOLVE:LINEAR_ELASTICIT
3 Displacement MOVE:POSITION_OF _VERTEX

#£36: XA FIVARI—T v - BRIFIE T 0> — U v ] - (UDF fi#s)
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File Edit View Python Options Tool Window Unit Help
Path History Mod Vi Locatio
’V < = = |V©Edi( 1 Browse [ Define |VOTree ® Table |VOCummun ) Records @ All
UDF Path: [dynamics_manager procedures _table_for_initialization[] -
P = 4 procedures table.. name:KEY o
) —IH () INITIALIZE:LINEAR _ELASTICITY ISOTRORIC:LUNIFORM

e[ region_condition(] | 1 INITIALIZE:LINEAR_ELASTICITY:|SOTROPIC:ONE_COMPONENT
% T dynamics_manager d 2 INITIALIZE:LINEAR _ELASTICITY ISOTRORIC: TWO_COMPONENT

@ [ registered_field[] L | 3 IMITIALIZE:LINEAR _ELASTICITY: ISOTROPIC:MULTI_COMPOMNENT

@ [Jprocedures table_for_initialization[]

K name
& [ command _list]]
K be_list]]

@ ] procedures table_for_evolution[]

© [ schedule_of_simulation
ol
e D

200

File Edit View Python Options Tooel Window Unit Help
Path History Mod Vi Locatio
’7 < = = |V©Edit  Browse [ Define |VOTree @ Tahle |:’_)Cnmmnn ) Records @ All
UDF Path: |dynami:s,manager procedures _table_for_initialization[].command _list[] |v|

= ald cedures_table for_initializa field:select

d
)

name_of_func:string

@ Jregion_condition]] =N

(NITIALIZE:LINEAR_ELA... VolumeFraction

INITIALIZE:UNIFORM

@ [[Jdynamics_manager ANITIALIZE:LINEAR_ELA... Displacement

INITIALIZETO_ZERC

@ ] registered field[] (NITIALIZE:LINEAR_ELA... FreeEnergy

SOLVE:LINEAR_ELASTICITY

@ Tl procedures table for_initialization]] | | (INITIALIZE:LINEAR_ELA... VolumeFraction

INITIALIZE: ONE_COMPOMENT

NITIALIZE:LINEAR_ELA...

HENFESMNHES NS0

[ S S EEE

& [ schedule_of_simulation

K name - Displacement INITIALIZE:TO_ZERQ
® O command list]] [INITIALIZE:LINEAR_ELA... FreeEnergy SOLVELINEAR ELASTICITY
sef field SINITIALIZELINEAR_ELA... VolumeFraction |INITIALIZE:TWO_COMPONENT
't name_of func (INITIALIZE:LINEAR_ELA... Displacement  [INITIALIZE:TO_2ERO
o (INITIALIZE:LINEAR_ELA... FreeEneray SOLVE:LINEAR ELASTICITY
K[ be_list]
@ [T procedures _table_for_evolution(] JNITIALIZE:LINEAR_ELA... Displacement INITIALIZE:TO_ZERC
SMITIALIZE:LINEAR_ELA... FreeEnergy SOLVE:LINEAR_ELASTICITY

| -

324 KA FIVATHF—TV v - WML T B Y — V¥ F—

e name : ... 70— ¥ DLHI

7L - (UDF f#)

MIEDNERDD» D R T VLT 2 HERET 5, X3.24 0 EXIZ, g7y —Y vy &0 A% X 3.25

D EMIZ, BERE T O —Y vy DA% RT,

e commandlist[: ... 2D 7B Y ¥ —Y ¥ TETT L —-EHDIAT YR

BRIEIZFETINDDT, ANDIEFIZERE, 120ax Y NiE, UFOT—XCHEERIh5,

— command_list[].field : ... 35D
LR EERT B8 TEERL 7250401 & ik

— command_list[].name_of_func : ... EI7 T HMEL (X v & —) D% Gk

R-aTNIEINEZEADGO AT R—BEDdhS, a3y REE2BRLUERT 5,

X324 DTNz, FIfE7ay—YvyDavwy RO ANHIEK 3.25 D FHIZ, HEFE Y —V vy D

av Y ROATHIZERT,

24 < 21 —J)b (dynamics_manager.schedule_of_simulation) D2t

TITIE, BAFIVAIRZ—VvyDYIal—Ya v AT Y a— )LOREIZDWTRIT 5,

T, VIal—YavoART YV a— LI oW TOLTDEHEILRTELIATHD, ¥Ial—¥s
VCHWS, M Tu Yy -y LEMRE T — Yy OFER, RELRSEMRE T O -V YyDX A LA

TV a—)b, B, BRI ET 2 AT B,
PAFIZ, A7 ¥ a—VDANT — X KEEORE & 5lid k% i1 5,

e name : ... A7 Y a—)LOL4HE (il TH R
AJIH% 2 3.26 1239,
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L2080
File Edit View Python Options Teol Window Unit Help
Path History Mod Vie Lacatio
’7 < > = ’V@Edil ) Browse [ Define |VOTree i Table ’VOCommon 3 Records @ All
UDF Path: ‘dynamlcs,manager.procedur’es,tab\efar,evolutlan[] ‘v‘
= a|4procedur. name:KEY command _list[]...[be list[]:<
© Jregion_candition[] W [0 SOLVE:LINEAR_ELASTICITY:ISOTROFIC [.] B
@ [Jdynamics_manager [1 SOLVE:LINEAR_FLASTICITY:ANISOTROPIC [.1 [
& [ registered field[]
© [ procedures _tahle_for_initialization|]
@ [Jprecedures _table for_evolution]]]
% name
© ] command_list]]
K[ be_list]]
@ F schedule_of _simulation
/0]
L2080
File Edit View Python Options Tool Window Unit Help
Path History Mod Vie Lacatio
’V < > = ’V@Edil ) Browse [ Define |VOTree ® Table ’VOCummun ) Records @ all
UDF Path: ‘dynamlcs,manager.procedur’es,tab\efar,evolutlan[] command _list[] -
@ [ dynamics_manager a|4precedures _table for_e | co | field select name_of func.string
@ [ registered_field(] HIOL:SOLVELINEAR_ 0] Displacement |SOLVE:LINEAR_ELASTICITY:ISOTROPIC
© 9 procedures table_for_initialization(] 0]:SOLVE:LINEAR_ 1] |FreeEnergy SOLVE:LINEAR FLASTICITY
e - - OLESOLVEILINEAR E.. [2] |Displacement MOVE:POSITIOM_OF VERTEX
® [ procedures table for evolution]] 1:SOLVELINEAR_E... | [0] [Displacement |SOLVELINEAR FLASTICITY ANISOTROPIC
¥ name . 1]:SOLVE:LINEAR_ [1] FreeEnergy SOLVE:LINEAR ELASTICITY
@ Clcommand list[] 1]:SOLVELINEAR_E... | [2] Displacement |MOVEPOSITION_OF _VERTEX
sef field
§ name_of func
K[ be_list]]
@ [ schedule_of simulation E
= i)
/0]

3.25: XA FIVAI X =Yy - HHFR IO —Y ¥ T —7 )b - (UDF fi#dh)

[ 00

File Edit View Python Options Tool Window Unit Help

Path History Mode View Location
’V < = S| bEdit ) Browse (. Define L’:}Tree @ Table LC}Common ) Records @ All

UDF Path: |dynamics,manager.schedule,of,simula{ion |v|

@ [ region_condition(] - name:KEY levalu.. [bifur...[an
- T MLINEAR _ELASTICITY:ISCTROPIC:UNIFORM [

@ [Jdynamics_manager

@ [ registered field[]
@ [ procedures_table_for_initialization|]
@ [ procedures_table_for_evalution|]
5] [ schedule_of_simulation
X name

& [ evolution _plan

@ [ bifurcatian_plan

@ [ analysis_plan

e

i 5

3.26: XA FIVAYR =V v - A7 Y a— VDRI - (UDF fi#3h)
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e evolution plan : ... #J{L 70 —T v OFIRE ERL T -V vy BHEAMY Ia b —V 3

\
S
oufl
te
=4

— evolution_plan.unit_of schedule : ... XA A AT Y 2 —)LIZHWW 2 HAL
“TIME” £7213"STEP” DWW i AT 5,

1. “TIME” ... B EHTATr YV a—Y v 727588
2. “STEP” ... 31BAT Yy S TCATXr Y a—V VI 27554
HERAT Y T TR V2= V2T 55E6D ANHZE, ™ 3.27 1257,

[ -Esitor = saiple_u_solanaton. udf f2r0j3/DEVELCRAPE_ENGINEMUFFING sanplel PR

File Edit View Python Options Tool Window Unit Help
Path History Maod

“ZE@(@ Edit O Browse ) Define

UDF Path: |dynam\cs,managar’ schedule_of _simulation.evolution _plan

Vie
|VOTree ) Tabhle

Locatio
|VOCnmmnn Records @ All |

T TEgTon _Canar e

a|d unit_of_schedule:string | schedule[]:Schedule |
@ 3 dynamics_manager Y sTER . |

@ [Gregistered field(]

@ [ procedures table_for_initialization[]
@ [ procedures _table_for_evolution(]
@ [ schedule_of_simulation
X name
@ evolution_plan
§ unit_of_schedule
@ [ schedulel]
§ from_this _time_step
K this_procedure will_be_used
& [ bifurcation_plan
@ [ analysis_plan
e S

{0

X 3.27: XA FIVAIF =V ¥ - RA LAT Y a—)LO#AL - (UDF f#in)

— evolution_plan.schedule] : ... ¥k 70> — Y v LRFEIFE 70 Y — T v DER
FlAI D SEEE T — X THIHML 7 By — O v OBRZ 1T, 2 BEBREO T — 212, KEFET DY —
V¥ DFEITAT D a—VEGHAT S, A7V a—)T—RIE, BIARZE 72130004 STEP &, Ei79
570y =V ¥ DEAHOMABDETH I>THED, ZhH5DT— RO E LT, AT7Ya—
BT 5, P T O Y — Y v 2 DWTIE, BRI £ 72 1dB4G STEP 57— X (27 INITIALIZE”
EXFHITATIT B,

* evolution_plan.schedule[].from_this_time_step : ... BIRIFZ] X 72 13Fi4s STEP
ATV a—=)VEFETD T Y=Y ¥ IZDWT, evolution_plan.unit_of_schedule 2% “TIME” @
%4, double BLOBIAKRLI %, "STEP” O%54., int ORI STEP 2 A3 5, #I#{t7 0
V=T ¥ OERE LTS BEET — X2 OWTIE, INITIALIZE? &\ 5 XFh 2 AT 5,
* evolution_plan.schedule[].this_procedure_will_be_used : ... F{T 7B =Y v %
FEHTH IO =V /R ANT S, BET-2OMPILTO Y —Y v ORIRTIE, WL
Y=Yy T—TVIZERINTVWET—XN56 12078y —Uy 2 BIRUAHTZ AT 5,
2 FHLBEDRHEFERA T Y 2 — V2 OoWTiE, KR 7Y —Yy T -7 M8 HINT
WABTF—=Zhs7ay =y 28R UARTE AT 5,
AT B 3.28 129, ADBIEHIEME 7B Y —Y v & LT,
"INITIALIZE:LINEAR_ELASTICITY:ISOTROPIC:TWO_COMPONENT” %, 1STEP %* 5 ff4&

AT TETORMERERE 7B Y —Y v I2F N T’SOLVE:LINEAR_ELASTICITY:ISOTROPIC” %
W2 560 ANEITH 5,

e bifurcation_plan : ... BjfJ&RMASERIY I 2 L — 3 Ok
FHA D —E R & 72 13— € STEP #4C. SN BGEHT 2 < > F2FHH L, OB HIC & D KSR 7
0y =Yy 2ZZ5 LS ATHDS, BINRMADIROFL I~ > FOER, DGO 70y — T v Ol
LFHlia~ > DK Y EDOBRZ R %,
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File Edit ¥iew Python Options Tool Window Unit Help
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© [ procedures _table_for_initialization|] |
@[ procedures _table_for_evolution|]
@ [ schedule_of_simulation
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§ unit_of_schedule
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§ from_this_time_step g
% this_procedure_will_be_used | |-
@ [ bifurcation_plan _
© [Janalysis_plan =
] i
79|

328 KA F IV ATH—V v - WHEFEEAY Y 2 —)L - (UDF )
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“TIME” £721&"STEP” O W hnk ANT 5,
1. “TIME” .. B4 TA T Va2 =) 7 %175
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bifurcation_plan.interval_for_evaluation : ... 3Mili 2~ > NEITMHRE
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SR IEGEHE 2~ > R 2#RL, av > b%%)\ﬁa‘é S IEHE 2 < > R DI, £ I
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BIZIR GHEAT Y T THATY 7H TIRHZ, "EVALUATE:LINEAR_ELASTICITY:ANISOTROPY”
(MR DM D BERGE D IFE S TH DN E S e diili s 2 a~x v F) LW RAEDEFHTia~ > R &
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UDF Path: |dynam|(s manager schedule_of_simulatian. hifurcation_plan [+
region_conditian(] | dunit_of schedule....interval for_evaluation....| evaluation_function_name:string |
3 dynamics_manager " STEP 1 EVALUATE LINEAR_ELASTICITY: AMISOTROFY
@ [ registered _field[] L
@ I procedures _table for_initializatio
© [ procedures tahle for_evolution]]
@ I schedule_of simulation
% name
@ [ evolution_plan
@ [ bifurcation _plan
§ unit_of_schedule
§ interval for_evaluation
§ evaluation _function_name
9 [[Qbifurcation_candidate[]
§ return_value
& this_procedure_will_be |5
@ [T analysis_plan |
Il 70

B 3.29: XA FIVAYEX =T v - BISERMADI - FHiia~ > K - (UDF fi#g)

— bifurcation_plan.bifurcation_candidate]] : ... &R ESEOEM 70 > — 2 ¥ DLk

ETADU S0 s i 2~ > I\“@ili@f 0 (PR R A false)@i%é\ DI 5 732\, B
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* bifurcation_plan.bifurcation_candidate[].return_value : ... #fiBIZ DK b 18
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e DIFFUSION_COEFFICIENT ... %5 DALHES (cm? /sec) (FL1)
o 7 .. B DAF Y DML (BLA)
e TEMPERATURE ... &% (K)

#mRTie 7O SLDA VY —T T —2R

(LA

% MuffinMujigen.py input_dim.udf output_nondim.udf
Th b,

5.2.2 BHEEBINZ/NNSA—4ERT

LRIz, RITAEEHSI RO TRTONRT XA —REFDORTHIZERS, Zn5D85 XA —&(Z, AJSJ UDF
77 A ICIEIETHIE, BEIMICE BRI N TH D UDF 7 7 A VOE U T —XREHIZHE I NS,

RESE (mol/l/nm) DRTERIONFIXA—5—F

INoid, EMEYIal—YarvDONRIA—RTH S,
CONCENTRATION_GRADIENT_ALONG_X, CONCENTRATION_GRADIENT_ALONG.Y,
CONCENTRATION_GRADIENT_ALONG_Z

REDRIT (nm) Z/HDONIX—85—&

RADIUS_OF _DROPLET
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ILBERHDRTT (cm? /sec) AFD/INTAXA—4—F&

DIFFUSION_COEFFICIENT

KB DRI (g/sec?/nm?) #FDOIRSA—4H—&

GRAVITY_X, GRAVITY.Y, GRAVITY_Z

BHRT VY v LORT (kV) ERDORSX—5—F

ELECTRIC_POTENTIAL_AT_YZ PLANE_XM, ELECTRIC_POTENTIAL_AT_YZ_PLANE_XP,
ELECTRIC_POTENTIAL_AT ZX_PLANE_YM, ELECTRIC_POTENTIAL_AT_ZX_PLANE_YP,
ELECTRIC_POTENTIAL_AT XY _PLANE_ZM, ELECTRIC_POTENTIAL_AT XY _PLANE_ZP,
CONSTANT_TERM_OF_ELECTRIC_POTENTIAL_OSCILLATION_AT_YZ PLANE_XP,
AMPLITUDE_OF_ELECTRIC_POTENTIAL_OSCILLATION_AT_YZ PLANE_XP

B1% (kV/mm) DRTEF DN A—9—&

ELECTRIC_POTENTIAL_GRADIENT, GRADIENT_OF_E-Potential AT_YZ_PLANE_XM,
GRADIENT_OF _E-Potential AT_YZ PLANE_XP, GRADIENT _OF_E-Potential AT ZX PLANE_YM,
GRADIENT_OF _E-Potential AT_ZX PLANE_YP, GRADIENT _OF_E-Potential AT XY _PLANE_ZM,
GRADIENT_OF _E-Potential AT_XY_PLANE_ZP

AR (rad/sec) DRTEFDI/INIA—-9—F

FREQUENCY_OF_ELECTRIC_POTENTIAL_OSCILLATION_AT_YZ_PLANE_XP,
FREQUENCY_OF_P_OSCILLATION_AT_YZ_PLANE_XP

EE (m/sec) DRTEFDNTXA—9—&

VX_AT_YZ_PLANE_ XM, VY_AT_YZ_PLANE_XM, VZ_AT_YZ PLANE_XM,
VX_AT YZ PLANE XP, VY_AT_YZ PLANE XP, VZ_AT_YZ_ PLANE_XP,
VX_AT ZX_PLANE_YM, VY_AT ZX PLANE_YM, VZ_AT ZX PLANE_YM,
VX_ AT ZX PLANE_YP, VY_AT_ZX_ PLANE_YP, VZ_AT_ ZX_ PLANE_YP,
VX_AT XY_PLANE_ZM, VY_AT XY _PLANE_ZM, VZ_AT XY _PLANE_ZM,
VX_AT XY_PLANE_ZP, VY_AT XY _PLANE_ZP, VZ_AT XY _PLANE_ZP

REEH (C/m?) DRTEFHINIA—9—8

SURFACE_CHARGE_ON_OBSTACLE

BHEEORT (C/m®) £H2/54—5—&

CHARGE_DENSITY
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EADRT (Pa) 282/ X —4—%

PRESSURE_GRADIENT, PRESSURE_AT_YZ PLANE XM, PRESSURE_AT_YZ PLANE _XP,
PRESSURE_AT ZX PLANE_YM, PRESSURE_AT ZX PLANE_YP, PRESSURE_AT XY _PLANE_ZM,
PRESSURE_AT XY _PLANE_ZP, CONSTANT_VALUE_OF_P_OSCILLATION_AT_YZ_PLANE _XP,
AMPLITUDE_OF_P_OSCILLATION_AT_YZ PLANE_XP

ZOfts, BEECI2AL—Ya VY TOERTIERFNNIA—%

R.. BEIILE— L BIILE—D,
M

D

ZTOfth, ZEBELI AL —2 3V TOERTIERR/IASA—4

B.. BATAIL¥—
DIELECTRIC_.CONSTANT ... 3@ % (C2/N/m?)
CA...¥vyEIY—H

VISCOSITY ... #4EE (Pa-sec),

SHEAR RATE XZ ... &7 L — b (1/sec)

5.3 MeshFieldConvertor — & Xy > a@®a v /N\— Y —)b —

BEDOA Y2 3E UDF 285 UDF 7 7 A VMU TOMRR T — X2V N— M ¥ %275 705
LTH D, BHN—Y 3 »TlE, SUSHI 25 MUFFIN, MUFFIN % & SUSHI. MUFFIN [, SUSHI o X v
VaAaRBOF—xarvN— MERER RO,

5.3.1 MeshFieldConvertor D#&RE

1.

2.

ANY R —F—RTITUIV XA 7% HEHE
FAWTWAAY S 2D XA 7% HENHE
UDF i2h BBDT — RIZTRTHEME

#Kx vV v (BifElX SUSHLMUFFIN) Tl L CWAIEDOL4O Y Y — 5 A (§E) 25, SUSHI O
phi 3, MUFFIN @ VolumeFraction (ZX&5d 5 Z & 7 ¥ HEIERHR

AVNR=b TRV =T A OHIETEZITARTCOGDOT—X%ZH UDF DA v a2k 2 U THE)
a2 8— K,

AWy aF—RDaN— ke
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5.3.2 MeshFieldConvertor D V4% —7 T —2X

Shell 72 5 Python 7B 75 A& EEETT 525G, IV NN— b & a v N—= ED UDF 771 v & L
JI— NRBZ2FICETT UM Z G BUCIEE L THEITT 5, Usage IZLATFDED,

% MeshFieldConvertor.py -i inputUDF { -ir input_record_No. } -o outputUDF { -or output_record_No. } {

-e execute_program }

inputUDF ... 2> /N— k5D UDF 7 7 1 L DINA

input_record No. ... 3 N—hE®D UDF T—4 DL I— &S (T 74V b -1)
outputUDF ... 2> N— F D UDF 7 7 1 JLD/X A

output_record No. ... I N—=FED UDF 7—=XDL a— KK (T 74 b -1)

execute_program ... FE{7T 5705 L, (T 74V convert)
BIFE, -e convert & -e convert_mesh M# A EE,

5.3.3 SUSHI,MUFFIN %4 £ £7:% UDF EDHDT =9 DX —LA YV EX—LT T K~

SUSHI D/ UDE D26 XA w ¥ aXF A =R EGFDT — X &5k, MUFFIN ® A S UDF 284 % k%
fifEid 5,

1.

GOURMET ® Java Python TOHN
Java Python Tl¥., GOURMET TE/EFIWT WS UDF 7 7 1 VDML 32— NIZHE7% % UDF 7 71
NDHBLIA—RFRDT—REIAVN=FTHILE2-MELTWVWS,

MeshFieldConvertor.py DZ#TD 7 7 A NN A ZHE L THHT 5,

import muffinlib.MultiMeshField AnalysisLib

# AV N—1ED UDF 7 7 A V4
import_udf_path="/home/yamaue/....../cylinder3D_b_uot.udf”’
# AVN—=FIEDOL I—RFRES (-1 1% common T—X &7 )

import_udf_record=1

Shell 225 Python 7072 7 L& BEHEEITT 5454
IYN=REETYN=RED UDF 7 7 A V4 & L a— RES & HICEGTT 50 E 58U fE L TE
179 5%, Usage iZ EGEDED,
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5.3.4

TooavigEIlLBdX—LAVEX—LT N

7o avigEIck s SUSHI 5 MUFFIN ADX—LALTF Y k

50T — XD UDF XA (field) 2462 v 279 %&, "zoom out_from_sushi()” A =a—2H25DT, Zh
#FEIT95Z 2T, SUSHI 7* 5 MUFFIN ANDFOF—Z D v N— sk, EfFRIZEH T 0 SUSHI
DUDF 77 A NVDNRAE L I—-FREEEANTEEAL 7R ITHHL,

792 avigEICE S MUFFIN 25 SUSHI ADX— LAV

DT —20 UDF /N A (field) 2427V v 29 25&, "zoom_in_tosushi()” A =a—2H25DT, Zhz

EAT

352 2T, MUFFIN 705 SUSHI NDE DT — X D a3 v N— b3R5, FEATRHIZA D SUSHI ©

UDF 77 A VDAAE L I—RESE AT 81070 7DHL,

54 NASTRAN BULK 7 7A4J)La v/ X—K~Y—J)L

Z ZTlE. NASTRAN BULK 77T AVERDA YL aTF— 22 B UDFIERADA v ¥ aF— Xz &M 5
FiEEMERT 5,

BEOTFIEIIKEL DI T, UFD2ATY I TH 5,

1.

2. it

aVNR=rTa s LxHNL, H£EUDF EADA Y Va7 —RE2EKT S,

BUDF EAD A v ¥ a7 —=XIZDWT, HEEIERD python 7125 L (MakePartialRegions.py)
X

VY — )V TEMD python 7H 7 LaF47T 2 56121F UED 2 27y FIE—HFETHEITEI NS,

5.4.1 GOURMET LTIV NN—KN7OF5LET

GOURMET Lt TO#E UDF ERXADI Y /A— |

1.

2.

“File” X =2 —®D”ConvertFile...” 2 ) w27 L., ”"ConvertFile” X1 707 %H <,
“Data File:” 12, Z#1550 NASTRAN BULK 7 7 1 V% #IRT 5,

“Rule File:” (2, NASTRAN BULF JER -; il UDFIEAD 7 1 L 2 TH 5 “$PF_ENGINE/python/nastran /nastranbul
ZERT D,

“Input UDF:” {Z, MUFFIN3 ® UDF E#H TH 5 “$PF_ENGINE/def_udf/muffin3.udf” % #R9 2,
“Output UDF:” 12, 150D UDF 7 7 1 V4% AT %,

“OK” Z#fiL, ZH2HTT 5,

GOURMET L TOEHBMEEBERTO TS LDET

1.

2.

GOURMET T, Z#L7-1# UDF XD A v ¥ a7 —2 %<,
IR D 728 D python 7’1 2 F 7 MakePartialRegions.py” %[ & (“Load”). %17 (“Run”) 3 5,

B Y AT T B ERE L. RIFT B,
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54.2 AVY—I)LTOAVYN—KNTOTSLE]
avyY —)V%FE, NASTRAN BULF & -; & UDF XD Z# python 7’1 2 F 4 “nasbulk2udf.py”
®EIT9 5,
Usage: nasbulk2udf.py bulkdata.dat outdata.udf [def.udf]
Z Z T,
e bulkdata.dat ... Z #5750 NASTRAN BULK 7 7 1 VDR Z,
e outdata.udf ... B D UDF 7 7 1 VDN A,

o defudf ... A 7Y 3y B#ED UDF 57— X DEHR
BENEWGS., T 740 O muffind.udf &% 5%,

B0 7S5 AFEFHE, UDF ERD A Y a5 —&% GOURMET TR &, #84 fEig4 @] 224450 %
I3 EWEL, B#EFET 5,
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6.1 MeshFieldPlot — 30T —4 &8t 7Oy hY—JL —

MeshFieldPlot.py I&. %D T — & D22 434 X 2E MBI & i35 7Tn 75 LTh 5,

Z ZC, @ UDF OO - £l - BRI - 7222/ 7 — & % GOURMET @ Java Python (2 & D
fi#hr L. GraphSheet DfERL & gnuplot T®D Plot £/R% 175 python 7B 2 J s MeshFieldPlot.py DB&fE
N DR EAT D,

SUSHI O %2 MAHBIBE R 71 2775 L (spef) L DA v X —7 = —ZAH Kb, GOURMET EC2ERHBBE%
fi##ir % 17\ GraphSheet DEAL & gnuplot TD Plot #2475 Z & HE 3,

6.1.1 MeshFieldPlot.py D#EEEARER

1.

2.

3.

Lo Wi D ZEM AT — X O & GraphSheet /%

B0 RME DEM AT — X Ot & GraphSheet 7ERK

B ORI IR - 72 E 0 T — X Ol & GraphSheet {E%
SUSHI @ spcf % Fi\ 7235 0 22 IAHBI B BU# T & GraphSheet /&
AN T =85, N7 MR EGO XA TIXEEPHIE

ANY X =T —=RIZE DTV &A1 7 (SUSL. MUFFIN) ZHE L, &% DTV Y v ® UDF IZxtht,
WDA VR —7 = — A TR HE

6.1.2 MeshFieldPlot.py 4 ~ 4% —7 = — X fi#5R

1.

AVE—=—Tz—A

(a) A A Z 27X : MeshFieldPlot()
MeshFieldPlot & 7> =7 b &4 KT 5,
(b) XY v K : field( name,component = 0,region = ”,cplane=[],cline=[])
LW - R - BRI o 72 BRI O %D T — X fi#M U GraphSheet % 4583 5,
51 R
e name ... 5D HH] (WMIH)
e component ... T 2HDOESDOES (T 7 4 )V MA,0)
e region ... fRNTS B Wi X RA O MEEA (7 7 4V MA,”)
MiEitg (REGULAR,RECTANGULAR). FEMGERE 1D 3R T THEH ATHE,
e cplane ... f##TS ZWiEH X (RED) DIEE (7 7 4V MA,[])
Wi&t& 1 (REGULAR,RECTANGULAR). F##iEM 1 (UNSTRUCTURED _RECT) T Af

fit. cplane=| [point on plane],[normal vector] | DX THHE
ex.) cplane=[ [0,0,0],[0,0,1] ] & b Z i MG R (XY )

55
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gexE RAMNTORYY

o cline ... RIS D83 DIEE (T 7 4V M)
HHs 7 (REGULAR,RECTANGULAR). JERHs 7 (UNSTRUCTURED _RECT) Cffiffi il
HE. cline=[ [point on line],[direction vector] | DA THE
ex.) cline=[ [0,0,0],[0,0,1] | JEsi%:@ D Z $f1Z AT 70t (Z i)

(¢) AV K : spcf( name,component = 0,region = ”,cplane=[],direction=([],minmax=[])

55 D 72 EI BB T LU SUSHI @ spef O A UDF 7 7 1 V% BT 5,
5 B
e name ... DA (HH)
e component ... R T 2HDORHDES (T 7 4 )V MH,0)
e region ... fi#HT9 D Wi P KIH DML (T 7 AV Ml $ R T ORHE)
MM 7 (REGULAR,RECTANGULAR). JFHESHE T 0 < C T A,
o cplane ... fRHF 9 ZWIHEH X (RED) DIRE (T 7 A )V MA,[]: T X TDFHIK)
Mk 7 (REGULAR,RECTANGULAR). JERE KT~ (UNSTRUCTURED _RECT) G/l ]
HE. cplane=[ [point on plane|,[normal vector| | DL THiE
ex.) cplane=[ [0,0,0],[0,0,1] | Ji %@ D Z iz FwiE e (XY )
e direction ... RE MBI S HBAREE 2 5 I 556D i~ b
T 7 F)V ML T OHAEELNLHBIBEBD RTINS,
ex.) direction=[0,0,1] Z 2 F17 7% 5 DAHBE % G,
e minmax ... 7 — X - Z Vv TS558 FRIEE ERIEEZ 5 X 5,
T7ANVNMETZY Y TERITDIRN,

2. Wi

(a)

BOWHE - FHE - KRB o T BRI ORI AT — R AR
TEDTa s I L% ANETEE, MeshFieldPlot.py % Load U, fIZ# % main B O %
WELTHVWTHREL,

# /Xv 7 — MeshFieldPlot % import

from MeshFieldPlot import *

# MeshFieldPlot % 4%

plot = MeshFieldPlot()

# WM T D A H1 5 —1 "Concentration’ % cplane &7 C Wi i A
#plot.field(’Concentration’,cplane=[ [0.,0.,0.],[0.,0.,1.] ] )

# FERDER D A 7T —15 'FreeEnergy’ % fHIS 8 & TR R
plot.field("FreeEnergy’ region="YMIN’ )

# JERER T DR 2 IV "Displacement’ % #EI g & TR EMN
#plot.field("Displacement’, region="ZMIN" )

# FEREIEK T D A A1 T —15 "VolumeFraction’ % x4 $8 7€ T & I M
#plot.field("VolumeFraction’,cline=[ [0.,0.,0.],[0.,0.,1.] ] )

15 D 72 [ A 3E BE A8 A A
T 7Ta s 5 L% ASETEH, MeshFieldPlot.py % Load L. %23 % main B Dt %
WELUTHWTERWY,

# /Xv 7 — MeshFieldPlot % import
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from MeshFieldPlot import *

# MeshFieldPlot % 4%

plot = MeshFieldPlot()

# FERNER T D A H7 5 —15 "FreeEnergy’ % Z2 A FHBE AR AT
plot.spcf(’FreeEnergy’)

6.1.3 7402 aviE{EIC&3 Plot 700 2 LADET
T avEBEICLBBEDT—49 D Plot

KYD T — XD UDF /3 (field, field.scalar_field[], field.vector_field[]) 2452 V) v 23 % &, "plot xxxx()”
AZa—NHBZDOT, ThaeRITFLHILTHEDT =KD Plot TR %, EITRHIMERNT A =% A J)
THRA T TN,

7Y a vREIC K B EEEREBERAENT

Bitp, £AN T —HOT— XD UDF N (field, field.scalar field[]) 24527V v 7§25 &, "spef()? A =a—
MHBDT, THNEETT 2L TEGOEMMERBIEN AT A5, FATRIIRERNNTA—RE AT 5
X4 7a7 WL,

6.2 MeshFieldShow — 3ZMD a4 —#E"Y —IL —

B UDF O Ay ¥ a kD5 — X% GOURMET O Java Python (2 & 0§35 python 7’02 F 2\ Mesh-
FieldShow.py DOBERE &\ O % 1T D,

6.2.1 MeshFieldShow.py DHEERRER
1. A7 5 —50WH - RED A T —3 > X — D
2. RNZ MOVEOW - KD T BV O f
3. AN T =, R MR EGD XA TIEEHBHE

4. Ny R—=FT—=RIZL DTV RA T (SUSHL, MUFFIN) 2H|E L. &% DT> Y v ® UDF Xk,
HEDA VX —T = — ATHHAHE

6.2.2 MeshFieldShow.py O 4 ~ 4 —7 = — X f&5#
1. 1 VX =T x—A

(a) A AT 27X : MeshFieldShow()
MeshFieldShow A 7Y 2 b2 4KT 5,

(b) XYV v kK : field(name,component=0,regions=[],cplanes=|],
minmax=[0,1],color_att=1,arrow_att=[0,1,0,1,0,0], skip_att=0)
W X $5 € il (EBHREARE) ODAA T DA T —av R —, X7 MVFBDORYT bV % HiHE
%o HIERER
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e name ... 5 DHT (WH)
e component ...l T 2HDKFDES (T 7 4V MH,0)
e regions ... ffilfl§ 2 Wi > KM DA (77 4V M)
MiEt% 1 (REGULAR,RECTANGULAR), FEMSERE T D 9 X T Cfli FH il hE,
regions=["region_name_1’,’region_name_2’,...’region_name_n’|
RO RIS D FEE A BE,
ex.) regions=["ZMIN’ZMID’ZMAX’] Z HlllZ #EE 7 3 WD T %
e cplanes ... fild WX (KE D) DIFE (T 7 AL ME[])
ik 7 (REGULAR,RECTANGULAR), FEf3%H T (UNSTRUCTURED _RECT) {7

fiE. cplanes=[[[point on plane],[normal vector]],...., [[point on plane],[normal vector]]] DX
THRE
R D Wi D FERE T RE,

ex.) cplanes=[[[0,0,0],(0,0,1]],[[0,0,0],[0,1,0]]] XY M & XZ FH

e minmax ... AN 7 —HDE/N, KM (T 7 AV 1,[0,1])

e coloratt ... AW T =D N T —EMEDIEE (T 7 4V b,1)

e arrow.att ... N7 MVEORT MVEMDOHRE
arrow_att=[R(ED),G(REEN),B(LUE),T(RANSPARENCY), radius of arrowhead,length of

arrowhead|
o skip_att ... M T CORIET ZTEHRD R Xy T8 (77 4V b ,0)
(¢) XY v K : mesh(color_att=1,regions=[])
W T X i A8 BRI (BRI AT RE) D A v & k& T2 RS 5, 51 HUR

e color_att ... M1 ZHiHE T 28D N T —J@IEDIRE (T 7 4 1,1)

e regions ... A&7 % fifill 9" 2 Wri X> K O A4 (77 4V MME,ALL_.CELL))
&M+ (REGULAR,RECTANGULAR), FEHEERE D3R T T Al e,
regions=[region_name_1’,’region_name_2’,...’region_name_n’]

I DD F7E W HE.
ex.) regions=["ZMIN’ZMID’ZMAX’] Z $ifl\Z FEE /2 3 DH TY) %
(d) AV K : frame( color_att=0)
ZEEAEIR D 7 L — L &
51 R R
e coloratt ... 7 L — A% il HHD A T —J@MEDIE (T 7 4V b,1)
2. W5

TR v I L% ASET & H. MeshFieldShow.py % Load U. B IZH % main B D3k % e
LTHOWTHRW,

# /3v o — MeshFieldShow % import
from MeshFieldShow import *

# MeshFieldShow % A=,

show = MeshFieldShow()

# SUSHI O 0 24 5 =45 'phi’ % cplane H5E T
#show field('phi’,cplanes=[[[0.,0.,0.],[0,0,1]],[[0.,0.,0.],[0,1,0]]])
# MUFFIN Ok§idtk 1D A 715 —4; *Concentration’ % cplane H§5€ THfiH
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#show.field(’Concentration’,cplane=[ [0.,0.,0.],[0.,0.,1.] ] )

# FEREERE T D X 77 5 —15 "VolumeFraction’ % 2% [H 38 H5 & C ]
#show.field("VolumeFraction’, regions=[ "ALL_FACE’ |)

# JEREEM DR T NIV "Displacement’ % 3% [ EI 5 & T HiH
#show.field('Displacement’ regions=[ ’ALL_FACE’ | )

# FEREIER D A /1 5 —15 'FreeEnergy’ % ZRIH] & PR Wr ik F8 1€ CHE 1]
#show.field("FreeEnergy’,regions=["ZMIN’’ZMID’"ZMAX’],minmax=[0.0,1.5])

6.2.3 7o avigkEICLaHE OS5 LDELT
O avgEICLBBEOO Y —H#E

#5 DT — 2D UDF /X (field, field.scalar_field[], field.vector_field[]) 242 Vv 29 % &, ”show_xxxx()”
AZa—PPHEDT, INEEFTTLILTHED AV X —HlLVITA S, EITRHIBLERNTA—XE2AT]
TBHXA T 7L,

TOoavREILE B XY a1 D/HE

Ay ¥ a7 —20D UDF /8SA (mesh_coordinate, mesh_element) 2427V v 27925 &, "show()" A =a—»
HHDT, IhEFRGTTHILTEAY VaDHliAITR S, FITRICBELRNTIA-REANTHELATH
7N

6.3 udf2avs — UDF AN H AVSTEXADEHY —)L —
38 UDF 12525 < MUFFIN T2 Y YOl UDF 7 74V D Ay ¥ 2 207 — X % AVS(Application

Visualization System) TH/RATHERERNIZZLH T 5 Python 70275 LA TH 5,

(CARERES

python muffin3_udf2avs.py -d AVS-file-output-directory UDF-file

EFRA 7 3 v “d AVS-file-output-directory’ (2 &> TAVS 77 AV EHRANTET 4L 2 b 2I5ET
X5, 20X T avEERTEEETLUEZT AL MIVEIRD “AVS” WS F 4 L2 MUMBNEEI N Z
il b, T4V MNYBEFLELRZRWEEIIIEEIRIZER S NS,

ERENDZT7AI

T4 L2 MY AVS-file-output-directory IZATFD L 577 7 1 VDL 65 b,

o BREFRIEAY I 1L —% (PhaseSeparation FEM. Electrolyte_ FEM, Reaction, Elastica, Ela-
Dyna, GelDyna) O 19 % UDF DizH:
UDF O& L a— RNz ENn2 501717 — X Z 212 AVS @ UCD(Unstructured Cell Data) JE XD 7 7
ANUDLTRD &S it o 6Nn5 ;

< Field-name><step-number> . inp
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gexE RAMNTORYY

Z ZT <Field-name> 1 Velocity. VolumeFraction DG DLEITH V. <step-number> & T — X H*
HOENAAT Y THSTHD 0001007, “012000” D & 572 6 HiDEHETHII I N5,
BIREDEY X 1L —% (PhaseSeparation FDM. Electrolyte FDM) O/ ¢ % UDF DH4&:
UDF D& L A= RIZEENZHOH N T =R ZLIZ AVS D field file ERD 7 7 A V& T — X ARIKT 7
AIWPUTD LS 40T 6N 5 ;

< Field-name><step-number>.£1ld
< Field-name><step-number>.dat

*.£1d & field file BAD T—X T, *x.dat ET—XEZHWB LT AF—AT—X 771V TH 5,
< Field-name> 1% Velocity, VolumeFraction DDA TH D, <step-number> 17 — X DI X
NIzAT v THSTHH “0001007, “012000” D & 57 6 HiDBHTH I N5,



8 A aAVINAILEE

Al YV—ROBIOV/INMI
A1l REZHORE
1. TV VR VAM—=NLVUEMY TF 4L 2 MY % PF.ENGINE 1235,

2. GOURMET 24 YA M=) U7ty 751 L2 Y % PF_FILES IZ8%7E,

A.1.2 avNAa)
unix %. linux %&. cygwin TOEIV /ML

IVIOVEAVAM =L LETFALZ M)DTFDOMUFFIN DY —AF 1 L2 MV IZBEI L. Makefile 2 H
WT, IVX1I)L LET,

% cd $(PF_ENGINE)/MUFFIN5 /src/muffinb or muffin5ebeta
% make

61






it 83%8B >R 7 LYHERAE

B.1 MufinEXxVSRX>54 735 ) i8R

Muffin K27 I A5 1475V DY —A3— Rk, MUFFIN/src/common/ 71 L2 MU FIZH 5,
EBRANY X =T 7 1) & BERERLE % 319 5,

DYNAMICS/DynamicsManager.h

DYNAMICS/PartialRegionCondition.h

FIELD/FDM_SuperField.h
FIELD/SuperField.h
I0/I0Path.h
I0/SuperStream.h
I0/PFI0/Imuffin3.h
I0/PFI0/Imuffin3param.h
I0/PFI0/Imuffin3result.h
I0/PFI0/PFI0.h
MESH/CreateMesh.h
MESH/ElementManager.h
MESH/RegisterVertices.h
MESH/RightTriangulation3D.h
MESH/SuperElement.h
MESH/SuperMesh.h
MESH/TriangleElement.h
MESH/delaunaytriangulation.h
MESH/delaunaytriangulation3d.h
PARAM/I0OParameterSet.h
SOLVER/FEMTetra.h
SOLVER/FEMTriangle.h
SOLVER/FiniteElement.h
SOLVER/MATRIX/cg.h
UTIL/CheckMemorySize.h
UTIL/MotherErr.h
UTIL/ProgramTimer.h
UTIL/StringHelperFunc.h
UTIL/Sym2ndRankTensor.h
UTIL/Vector3d.h
UTIL/RND/rng.h
UTIL/RND/twister.h

XA FIVAITR—V ¥

i (BE5Y) SfF

FDM fl GDHIES 7 A

FEM | GDHIES T A

a< v R DfENr

AVS FERTOT—&XHH

MUFFIN3 O A I UDF A 7Y =7 b

MUFFIN3 DI Y hH—)LXF A—ZX AJJUDF A 7Y =7 h

MUFFIN3 Of##friE R ) UDF A 7Y = 2 b
MUFFIN3 & UDF # 7Y =7 bElOF— X 10
XFEIERBROA Y ¥ 24/

Ay ¥ a BEOEAIKRDELE

T 10— 343 BIRE D Hi s 5 A A BT
EAARRD 4 TR EIA Y > a

Ay Y aBEORKT T A

Ay aDHEES TR

SARER, UEAKRERS T A
TH—F 20 DE[ Ay
TH—F3DHEA YT a

NIA=RYEY NI T A

4 HARERERAANE WEBEBOMS - ) 727 X
3MIERERARXNE (WEBEBORS - W) 77 A
BREZEANE FEBOES - M) REZ I A
K AEE Y 7 A

EHAEY F v 7 BK

T —BREIE S 5 X

R F v 7 B

XEFILE D UTILITY

2 BEFRT vV IIVEL Y 5 A

R MNVELY 5

LBRE Y 7 A

At v XY A AR —FELIK

UTIL/DOCMAKER/muffin3docmaker.cpp MUFFIN3 ¥ == 7 I)VHEEIERY —)L
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UTIL/DOCMAKER/template_euc.tex Y= a7 I)VHBEERT Y L — b
SCRIPT/gxxversion.sh AVNRNATF 2y I AT ) T

EDRT, TV VBERENGD Y I ADERDZOIZ, L TEWZADPE WD, SuperField.h T
Hb, TITIE SuperFieldh DAZHREL, TNEMEKTHI LT, FILWEGD I T ADFEHRE T YT A
DEMPEAHZTELZLERT,

B EBEZED T VY VRS, FHCEEORA v Y 2 BROESERE LR L ZNEHWTHNTEZ T 256
IZi&, BT, SuperMesh.h, (ElementManager.h,) SuperElement.h % {2 L 72 /i 2SR\,

B.2 MuffinEXISRSA73)0aAVNRA VAT ay

HUWHAEDOY I 2L —X 2ERT 58121, SRV —2ADY I 2L —&ZO main R EUTOY —
A&DUDEBIETHFHAT 2D ETH 5,

MUFFIN/src/Elastica/Makefile

MUFFIN/src/Elastica/MUFFIN. cpp main BEEL
MUFFIN/src/Elastica/Global_Variable.h main BAEXD~N v X'—
MUFFIN/src/Elastica/Fields/Fields.h DAY X —

WD & 5 4% FFD, MyDynamics ¥ X 2 L — X Z2{ERK L 72 WIHE T,
e AField

e BField

e CField

AFD &Sz —A 32— N%2KHET 5, Makefile, MUFFIN.cpp, Global_Variable.h, Fields.h (& Eidd+ D
ZaE—,

MUFFIN3/src/MyDynamics/Makefile
MUFFIN3/src/MyDynamics/MUFFIN. cpp main BEEK
MUFFIN3/src/MyDynamics/Global_Variable.h main PO~ v &' —
MUFFIN3/src/MyDynamics/Fields/Fields.h D~y X —
MUFFIN3/src/MyDynamics/Fields/AField.h (and .cpp)
MUFFIN3/src/MyDynamics/Fields/BField.h (and .cpp)
MUFFIN3/src/MyDynamics/Fields/CField.h (and .cpp)

it For MUFFIN3 MyDynamics ###
ifeq "$(THIS_TARGET)" "MyDynamics"
# FEM ¥ I a2 L — X R 5IRDIT2 ANLD
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#override MACRO += -D__UNSTRUCTURED_MESH__ -D__LAGRANGE_PICTURE__

override MACRO += -D__UNSTRUCTURED_MESH__ -D__EULAR_PICTURE__

SRC = $(SRC001) $(SRC004) $(SRCO05) $(SRCO06) $(SRCO07) $(SRCO09) $(SRCO10)
# FDM ¥ I a L — XD 5RDITE ANDS

#override MACRO += -D__STRUCTURED_MESH__ -D__EULAR_PICTURE__ -D__FDM__

#SRC = $(SRCO01) $(SRC005) $(SRCO06) $(SRCO07) $(SRCO10)

SRCM = MUFFIN2.cpp
SRCS = AField.cpp BField.cpp CField.cpp
TARGET = mydyn3

endif
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// create fields

AField af ;

BField bf ;

CField cf ;

// Registration of fileds in dynamics manager
a_Universe.RegisterField( &af );
a_Universe.RegisterField( &bf );

a_Universe.RegisterField( &cf );

#include ¢‘AField.h’’
#include ¢ ‘BField.h’’
#include ¢ ‘CField.h’’

IRz, Makefile THWB AV A VAT a v ZOBIZOWTHRRS,

B.2.1 FREIZEEUEFEEIM VAT ay

Fx2 DY I al—XTHBILOTIE (BRZESE (FDM), AREZRE (FEM) 22 E) B850, Tt UT
Muffin W T DD F— R ORERD STEN R D, TN SMAT 2HELOFE (FDM £ 721X FEM) 1%, &

DEIBRYIaAL—ZDAVNAIA T a v TEET 5,
o G5 (FDM) ... _FDM__

o HMRZERYL (FEM) ... f8ER L
FEREZIE. _FDM__ DIy AL Ty a vyEWES,
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B.2.2 {FRETZ Xy a9 7RI AToay

Ba2DYIaL—RTYIalb—a VIEPHILOFIENER D, ZHIZR U THHATESZ X1 7D A Y
VabREING, INSHHTAEIAY Y 2DRAL TE, MOLIBRYIalb—ROAVNRAINA T avyT
fBET 5,

o MK T (ARAEMEY I 2V —4&) ... _STRUCTURED MESH__

PhaseSeparation FDM & Electrolyte . FDM T, i T& 5 X v ¥ a &1 7id “REGULAR’,
"RECTANGULAR”,”SPHERE1D”,” CYLINDER2D” 1% SUSI /i © MUFFIN TiZ¥H— kL TWZR,

o JEREEK T (AREREY I 2V —4) ... __UNSTRUCTURED_MESH__
PhaseSeparation FEM, Electrolyte_.FEM, Elastica, GelDyna Tffifl, HHTE 5 X v a X1 T,
“UNSTRUCTURED_RECT”,
"UNSTRUCTURED_INPUT”, FiZ, ARDA Y I 7NVTY X L% AVNA VAT a TR A
AT e,

— 2T E—FRET VTV ALEH (2D 7 X 7T« TERERE) ... _DELAUNAY2D MESH__
MUFFIN 5 A 75 ) THR— bFA, HIZ, HHATES Ay vakA Tk
"UNSTRUCTURED_SPHERE”,

— 3T E—RRET TV XLEM (3D 7 X 7T+ TERERE) ... _DELAUNAY3D MESH__
AE) ) — AT, FHiZ, HHTES Ay Y 2%~ 7k, "UNSTRUCTURED_SPHERE”,
“UNSTRUCTURED_CYLINDER”,

INSEETEE, BERRZRATDAy Y aERTO TS AETIR—za 1 LEN5, FBEINENE,
TRTDRATDOAY Y aEf T O T T LRI RA ) Y 72X NB7=D, BV a— )L A AWERIC
(RBZ) KEL D, AV A IHE R R 5,

F 7z, HEEK T _UNSTRUCTURED MESH__ ¥ 27 B43% % (IEHEZ X #Ei& T _STRUCTURED MESH __
RZUPEV) BEIZOAR, AvYaliET—anthIng,

B.2.3 YIXal—yvaviggeavrRa AT ay

Ay Y afiET — X IIEER T TOAEIEINDE, ITNH6DAY Y afiET—XDIEYT—X L a—
RF=ZANOHIDOIRD 2IFE, Y Ialb—ra VEBRIZIREFELTEY, a3V A AxFvavycaryhba—
nInsg,

PFIO.cpp DY —AD AV NAND AV INRA)F T a v T,

o 17 —Hiiff ... _EULER_PICTURE__
TRTCIAEVT—A,

o 777 vYalifk ... _LAGRANGE_PICTURE_
AU — 2 DAL T — R F— 4,

o TRTF 147 Aya ... _ADAPTIVE_MESH__
-g—&.—c La— Pi‘:—‘ ao

ETBe, Avvar—ZaErbitla—RAohdarba—LraIng, ZNs5DaA VAL TS
vavELIZAVRAINLTEE, TRTDAYYaTF—XPATYT—X LI—-RF—XOMAIZHELIH
HHhTF =291 AR KREL RS,

Ay Y aDEEEZEEROHIIOAEHIZ. PFIO.cpp DYV —ADAVNRA VAT avd
_NEIGHBOR.DATAIO__ Tay tu—LInbd, 2OV ILVA TV arvibdigaic, #1 UDFILE
Br—antihignsg,
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B.3 #eEHRF 21— MY TIL (AFIR) - FLWED I 5 XADERUE -

FLWED Y 5 A%, SuperFieldh 2 > 27 )L— KU, 2 5 A PhysicalField Z##%&d 5 Z L TEHT 5.

BAFIZ, AFieldh 2601285020 S ADEEFEHABLTWE A VR —7 2 — ADMEHET D,

PARIEAMGE T, SuperField 2329 2 /85 A — X OEF, MD5O T — X OHF, sk (R iR
D ZAIZ BT 2 HARM 22 B 2 a4 5,

#ifndef _AFIELD_INCLUDED_
#define _AFIELD_INCLUDED_

#include "SuperField.h"

class AField : public PhysicalField<double> // B DL double
{
public:
// T7ANVNAVARNT IR
AField(void) :PhysicalField<double>("AField") // %D % Hi
{ SetFunctionName(); }
virtual int Evolve0O(void) // (1Step) I]¥E/E 3~ >~ K (SOLVE:NONSENSE_SUM)
{
//MD Field IZAFI TR TE
SuperField& b_field = Field("BField"); // %! double &3 %
SuperField& c_field = Field("CField"); // ! Vector &9 5

//737 A —2& % (MeshParameter, PhysicalParameter 7% Y2k 59) AT THAETE 5,
double param_double = Parameter().value("Double_Parameter");
string param_string = Parameter().stering_value("String Parameter");

bool param_bool = Parameter().bool_value("Bool_Parameter");

/] ZOHEDNFESTNDEAY Y aBROY A ML
// vector<SuperElement*> SuperField::0bjList(void) THf&
// TRTDIGDMER /NF A —& Double_Parameter &,
// % BField (M double) DU Ay Y 2 EHTOMHL,
// % CField (B! Vector) @ X EBIEDMEOFNIIHRET S L &,
for (vector<SuperElement*>::const_iterator i = ObjList().begin() ;
i != ObjList().end() ; i++) {
value(xi) // HZOMEIFEN & TKRS
= param_double + b_field.value(*i)
// MOBEE 2 51 BB I NIE double TE-TK 5,
+ (c_field3.value(*i, OVector)).x ;
// fti® double BADEIDL L, % 2 5%
// OVector, 0Sym2ndRankTensor £& & FEFL &, FOMTR-TL %,
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}

return 1 ;
}
virtual int EvolveO1(void) // (1Step) WiffIFf€ 2~ > N (SOLVE:NONSENSE_EMPTY)
{ return 1 ;}
virtual int Initialize0O(void) // #J#{b a2~ > I (INITIAL:NONSENSE_EMPTY)
{ return 1 ;}

protected:

void SetFunctionName(void)
{
// 372 RDHH % &k
SetSolverName ("SOLVE:NONSENSE_SUM") ;
SetSolverName ("SOLVE:NONSENSE_EMPTY") ; // 00,01,...99 £ T EMSJEFIZ
SetInitializingFuncName ("INITIAL:NONSENSE_EMPTY") ;
}
};
#endif

RELRBIZOWT, Z0X5BBD 7 5 A%EL, ¥Ial—&X% make T 5,
WWT, AJNUDFOXAFI AR —IFET, BDOI T ADESk, 70— vy D&EEETRD,
U< IZ A1 UDF 3% 218,

Oul
B3

B4 YRATFALHEEDI=HODHEREREARE
WMIEASORBEREZTORO, 1 IXfsEEOED - oA

SOLVER/FEMTetra.h ATHRERERANE (HZEE) 77 A
SOLVER/FEMTriangle.h 3AARERNNE Gl 77 A
SOLVER/FiniteElement.h BREZENNE (W) K 7 A

DI FTATIATIIVEINTEY, MAUTEHETIZHEIZRN, TITIEH, IN6DT1 77V OREEET
HOEAMBEZENRNEZBETEL, FFLOWYINZENMT 572012, AREZRECHEZ#BLT 27020
FRTH A5,

IR EIZW 0 DRWGE 210t SRTTHBIZ RO L5 KRRz HWS,

o 7 ZER AR
o v,u: HE

i gk, .. s ZERIRTTERTA VT Y I A

IJK,.: —D20BEZNOHiFERT A VTV I A,

V.V, : EBREMD (F77) BEEZD i RS,
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o L(r): BHRN—IKMHMRHIBEE (Hisk I THEA 1), ZERNHMEE 72 3RS EIkT 5,
o O(r), Uy(r) : —IRMHIBIEZ & & —fifk o> B Al I B2

/Mﬂ3ﬁﬁ%ﬁﬁﬁ
./m&2mﬁﬁﬁﬁﬁ

./ﬁrﬂﬁj%%%ﬁo
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n,n; : REIEFRRZ BV EEDF,

A : EROMHM (2 X0T)

V. « RO (3 100)

/ﬁw/ﬁm/ﬁS:%$W§ﬁEﬁo%%%ﬁﬁﬁo

o O, WHEOMM (2 T) 73R (3 %0T), BRIZOEDERTHAELDS (re, 2Y),

o po: TWHREHLT B HHOK

2EBND TV INA Ty 7 BT BME 21T D 0 E D X DR EHR T 5,

B.4.1 —REEBEHDIESD
—REEEBICE L TR TORTED 23HET 2 2 e T X 2,

Ly Lyd mnl (e
e e

!m!n! _
lrTmrn _ Y p—
/eL1L2 L3dA = —(l+m+n+2)!2Ae (2L =AERE)
kl'm!n!

(k+l+m+n+3)!

/ LYLLLY Ly dV = 6V, (3 RICIUHIAREESR)
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B.4.2 —RXEREREHBOWMD

2UGL=MILEFR, SIROTHAARERIZE U CHIM [T 200K £ I3HOMEEZ B L35 & &,
FER DM X 72 (AR

o h[B[
g
ZZThy G TOXNAT2LAEZIEHENASD [HEHI ] Tgld=ARELT2, WEHKEHRETI, Z0HH

Q. (B.8)

1
|VLI|:E (B.9)
THb,

o 2RIL=MI—IREZR
Higd T2 WE S Himz I+ 1,1 +2 (KIEHED) &35 &,

11 | yre2 —yr41 1 Y42 — Y141
VL) = —— - (B.10)
hi Br | zr41 — 2142 24c | w41 — @140
%,ﬁ@@%% T, Tr1+1,T142 b b’CU\"F(DJ: 5 61%2%7}9“&50

1

VL[(T) = 24 R(’I’]_;,_Q - ’I’]+1) (B].].)
1
VL[_H(T) = ﬂR(T} - ’I°]+2) (Bl?)
1

VL]+2(T) = ﬁR(T’].i_l - T[) (B13)

1
R= [ 0 (B.14)

-1 0

o 3 IRICVUMEAR—IRE SR
r; (I+3)
(I+1)
r
)
(1+2)
Fo 1.2

B.1: 3 ¥RoT Y A 25 T O i mUbC i

ﬁﬁ)ﬁ rTr =" 5:ﬁﬁ‘b\é5ﬁﬁ,‘ﬁ@@$¥’\7 ]“}l/% B.1 K_ZT'\‘j_Ji 5 Iz r1,T2,T3 tj_é c‘i\
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i (’I"3 — 7"1) X (7"2 —1"1)
hrl(rz —71) X (r2 —71)]
1 (rg—r1) X (re —71)

VL](T‘)

= 4+ —
hr 2By
1
= :|:6V,e (7‘3 — 7"1) X (7"2 — 7’1)

272U + ORFFIE

(’r'() — ’I“1) . (T‘3 — 'I”1) X (’1“2 — 1"1)

DFFFIZEDETNIT 5,

FrHsE;

1

VLi(r)= 6—%(7*3 —71) X (rog—171) (B.15)
1

VL]+1 = 67‘/;(7“2 — T‘()) X (T‘3 — 1"0) (B16)
1

VLDiis = 67‘/6(7"3 —10) X (r1 — 7o) (B.17)
1

VL[+3 = 67‘/6(7‘1 — To) X (’I“Q — 'I"()) (B18)

B.4.3 —REEEBOERERTCOEES
Bt LB 1,

)\]] = dSL[(’I") (Blg)
Sy

DEDHEMD P L /0%, T TS FZERETHIR J TN 5 (ZMEFR) £ 7230 (A ER)
2R,
Bl S 2
)\][ = / dSL[(’I“) =0 (B20)
St

THd,

o 2RILEMIBEBRIN J AT LUTCL S, ECTRLI(E)=0—¢/By) THB, ZITERHNRTI»S
W74 S; EDSTofRE, iz ;

By
M= [ -8y =B/ (B.21)
0
o SWRITIUHARERZMiA J AT UTHE Sy ETIE L&) =(1—¢&/v;) THDB, ZZTEIFMHS; ETHi
MIDSF\WEE ETOHBETO0 < & <vyyo 726 TORBMINTAHMBERIL B, # Sy ETIITH
M3 AUDES L UT Béde, HIT ;

Arg = /Ow(l —&/v5)BsEdE = (1/6)Bvs = By/3 (B.22)
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—MEINZE ZNIE I NS IE—DUTCAMEVWZER TO —IRBEEDOBEF L ZEZANIERNZ L3305, ThP R

0 —fRRIE T ;

o 2IRIL=fER

ATk = dSLT'L; = (1 —0rk0 __mint

I1JK /S 7Ly =( IK JK)( oK
A —/ dSLYLT LY = (1 — 810 adxr) fmin! 2B
IJKM ; Ly Lk IMOIMOKM ) )1 -M

(B.23)

(B.24)



