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0S Windows XP (32bit), Windows 7 | Cent OS 5.3 (64bit), Ubuntu
(32 bit E— K) 9.10 (64bit)
C++ Visual C++ 2010 Express GNU g++ 4.3, Intel Compiler
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boost boost 1.46.1 boost 1.34
MPI MPICH2 1.3.2p1 MPICH2, OpenMPI 1.4.1




23 774 LDORE

YT Ta ST AEEDTa ST A—RIA tar + gzip DI TOEOD T 7 A MIZ7> TS
(7 7 4 V4 hecmw.tar.gz). Zi% tar 2~ N CRET 5,

% tar zxvf hecmw.tar.gz

% cd hecmw

% 1ls

Makefile Makefile.in doc example 1lib src

2.3.1 77 ANDIEHIT ik

fRE SN2 7 7 A NVEEE, Y—AT a7 T L (sre). 7477V (Qib), 7L (test), F¥=
A2 hdoc)D 4 DDFT 4 L7 MU NBERIND, V—AT BT T LIV T N—F YV —ADEEY
Thh, A VA= NVEFTTHETATTIDOT 4 L7 NVIZTATTIUBERSIND, TANS
0275 AT 2 oD LTkt LT A7 a 75 ARER S LTV S, Makefile.dn (2
FEKAAE BRI LTV D,

# 2.3.1 AR TFALIRINE

TA4L7 R4 N

1ib LA R—=NF 4L 27 FYT make ZEITTHETA4 75
(libmw3.2)23ZDF 4 L7 MU NITIER SN D, 7 7 A VAR
ERORIYANN

src RKIYT N =2TDIAT TV ERDYTNV—F OV —A2
— FBMEINTN5D

example PRGN DREIEFRAT 7 0 7T LB L OZ DT A T — X 3K
ShTWwbd

doc ARF22 bBBHSNLTNG

Makefile FGATITVEBLOT A TR T T LAOEFREEL RT 5120
DT 7 A I

Maketile.in FHEBBR R L OWAIGHRBREE OBV L DA v A h—L ik
DENWETLBR L7 714 v

24 AVIALE LURITOEE

IR, Linux 1T, kT 5, ROL I i Ta A VB L OETERHEZT D,

% vi Makefile.in « FIAZEDQREBICL-A > T Makefile.in #iRE
% make clean
% make « ./srcZAVIRAILL./1ibIZ*.a EHEBL ./example DY T TOITSLEEILF

2.4.1 I RANVEBIOFEIT O H 1k
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T A EHEM DO MPIL BREEIZOWTHH, include 77 AV, 19475V, BLOMPI Efr=~
v ROFfEEFTBICL, A VA=A TF 4 L7 U DT 7 AL [Makefile.in] @ MPI B A fRE 4
5, FE A EDERB TIIREOHDSDHLDORETHESTH 5,

#

# Where is my home?

#

MW3 HOME= (tar TREALEHNBOIL—FTas LI )
MPICH HOME= (mpi DA VX b—JLTa LY L))

#

# Which compiler to use

#

CPC= $ (MPICH HOME) /bin/mpicxx

#

# What options to be used by the compiler

#

COPT= -DHAVE_MPI (MPI #° OpenMP DHFE (Fih), TDMI /A JITETA TS a v &)
INC_DIR= $(MW3 HOME)/src

#

# What options to be used by the loader
#

LOPT=

LIB= $(MW3 HOME)/lib/libmw3.a

LLIB= -L$(MW3 HOME)/lib -1lmw3

#
# What archiving to use
#

AR = ar rv

#
# What to use for indexing the archive
#

RANLIB = ar -ts

#RANLIB = ranlib

#RANLIB

#

# Which mpirun to use

#

RUN= $ (MPICH HOME) /bin/mpirun
EXE= $(MW3_HOME) /test/a.out

#

# How to compile c++ codes
#

.SUFFIXES: .cxxX .0

.CXX.0:

$(CPC) -c $(COPT) -IS$(INC DIR) $< -o $@

2.4.2 Makefile.in D%

# 2.4.1 12, Makefile.in 1@ COPT ZBEICEHEIRER A T v a v &R d, TNHbDA 7 a0k
HAICHASDOE THERRETH D, £z, b/ 3T A —HZED CH+a 3, T~ A7 3



YEBMLTRRTDZENATRETH D,
5l : MPI + OpenMP Tz kL ~/L 2
|COPT: -DHAVE MPI -openmp -03

# 2.4.1 Makefile.in © COPT |23} E W HE/ A 7 S a
ZF 7 ayv B OEDHAVE-MPILR A 7 > a3 2R BT 528 T MPI iR E72 A EDINTELMKLIAS 47>
A HRETHIET, IntelMKL @ Boost Y78 — 3 /LN —"CH|H &5 MHopenmp KA 7 T2 %
fBETHIET, CG IANNY LT ALy Rt &72% (1
FATIVRBIOY T NTas T AOE R
AV A=)V T AL IR T make ZFEITTHE, KT AL IRNITIUNRANBEITEN, TITVNTH—LDTAT TV BIOT AR
TRy T LD FITENERIND,

% make < ./src AL 23V L. /lib IZ*.a ZERKL ./example O TN Tl 5L ENRAK 2.4.3 G4 7 FVBLONELT
BOVERTT 15

25 HoFLTO5S5 LOET
251 AYAF=LT4LY PUDBLRITTIHBE

UTTIE, REORT 0T L50F =y 7 HEERdT, WTHOBES R+ 08T 8 b EOR-E
ThHY., 7 A MIEOETRRIL, BRPOBSBEOHETHL, KY 7 M =TIZ8ENLET
Z MABE O FETHAT O D,

BEFIEIEZENZE N DO Makefile D F D check DHEBIZFLR I N TS, EFICEE)LARWEGEAIC
X, MPI =~ > ROz~ R2Z2EB LN Makefilein THRE L7477 Y O EZHERTHZ L,

o)

% make check I

2.5.1 Yo INTarILETHIEED L)

252 T4L%Y MY example hS5RTITSHE

WD & D RIFIET, KERHIRRH SN BIEEFETTHI ENTE D,

% cd example
% make testl

2.5.2 oI NTar T LEITHIEED 2)



# 251 TANT —XZDOHNE

a<v R N AyaTyA)
% make testl MPC # W7 \—>Y 1 Fut 2 TnE testPartsB.0.msn
7
% make test2 FEH3 (4%FE) 2 S at A TOFET beamPara.0.msh
beamPara.l.msh

26 BHavnRAILETZHEE

BREEREMENEL L CTEITEREZFOMER LIZWIGAe, BEREEE2 T 27201 a A L LE
L7-WEEIZIE. ROBEZIT S, LEIZE U THIRO Makefilein Oy 77 v FaH L >TEHEL Z
EEHELET S,

% vi Makefile.in « FIAZEDREICLzA > T Makefile.in FiRE
$ make clean <BRIZCaAVIRAILLEATSzH b, SA4TSY., TO55LEHIR

% make
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) hecmw_sampe - Microsoft Visual C-= 2010 Express |
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GU
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B acten T —— ]

J7A)LE&(N): "MW_Str.cpp’ "Control.cpp” "Control.h”

] Microsoft Visual ¢ 27 EFEH
Projects [ beamPara.0.msh 2011/05/26 10
[ beamPpara 2011/05/26 10
Je BREAD ¢ Control.cpp 2011/05/30 21
i Dropbox 0] Control.h 2011/05/30 16
R ] makefile 2011/05/26 10
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software Name

1
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|
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#ifdef WIN32

#include "HEC_Mw3. hxx"

#else

#en

.. /example/Mu_str. cpp

#include "HEC_MW3.h"
dif

AT 7Ry, Fuorun—FKLEk
HECMW % sl Uiz 7 + V2 B & |
example 7 1 L7 N U ND
e  Control.cpp
e Control.h
o MW_Str.cpp

Z7mYx s NMBIT 5,

5 hecmw_sample - Mcrosoft Visual C+= 2010 Express |

DME) | T PO) H=MT). DX EAW) ALTH)

] WULRSORM(W) Qs ShiftsA
1 EAREORN(G) Shit+Alt+A
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25-1PyF JOTHPERED)
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A NEETRE
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e A R
R TS NTA—LE): [FHTATWine2) -] [ #arE—sr—0)- | « . ' . .«
e . VC++7 4 L7 hU” ZEN, “A 7

Framework &$8 TrRIREZ 7ML FA LA b $(VCInstallDir)bin; $(WindowsSdkDir)bin¥NETFX 4.0 Tools; $(
4 BRITD/F A T s (vcinstaliDir)include; s(VCInstaliDir)atimfc¥include; s(Win N » =
= EEF LS $(VCInstallDir)atimfc¥lib; ${VCInstalIDir)lib }I/ }\ 7 /]) I/ 7 }‘ U %‘f fﬁ% j E) o
$(
5
$(

T SATSUFA LI VCInstallDir)lib; $(VCInstalIDir)atimfclib; s (WindowsSdkDir
VC++ FA L4 b VCInstallDir)atl (VCInstallDir)at]
VCInstaliDir)include; $(vCInstallDir)atimfc¥include; $(Windo

Y—RAFALIIY
FALI NUDES

b C/C++

P UZh—

» YZFZRAN Y=L

P XML RF AT DI
p ISR

pELR AN

p ARELEILERTYT

AXIN—EFL LT
VC++ TOSTH MIELER. A0~ F J7()LEHRT 5 L ECHASNS/ (A TT. S8 INCLUDE & —3...

AN~ E Frl bl

C:¥Users¥sato¥Desktop¥hecmwisrc

A7 NV—FKF 4 L2 kUi HECMW
S B L2727 YWD sreT 4 L
i e‘ = 7 MU EBENT S,

s | Flo, VAT LDA T — RNRTIE

s(VClnstallDir)include -
S(VCInstallDir)atimfcinclude

$(WindowsSdkDIrinclude le] l/ T A fcﬁ A i]ﬂaj /El\ L: Gi BOOSt &

${FrameworkSDKDIr)¥include

- MPICH2 A > 7 )V— K7 4L 27 KU
LB %,

[R\FFIOS 5 MOREEL SBEH()

e N | (5T SR =D “VCHT o L

BR(C): |47 F(Debug) +| 730 TA—LE): [7HFaT(Winz2) -] [ BawE—r—o
» “« = N = — 12
4 EETOo P 7}‘9 Wo) 7/1)7797/(]/7}‘9
Framework &8 ETEREI 7L TA LI $(VCInstallDir)bin; ${WindowsSdkDir)bin¥NETFX 4.0 Tools; §(
4 BETO/ G A=K Fa LA [= P i8( ) =i g.
= BEF SRy $(vCInstallDir)atimfc¥lib;s(vCInstallDir)lip 72 #ﬁ% 5 o
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K AT ML, fra— FEBICHRT 274770 - 7ur I 5ThH%,

AIREFRE (FEM) ICE 2 KBEY I 2 —Y g a— RE2B%ET 8, HLlIcFfH Sh 5 e
kT2 Lk, T —FRABENRT ) r—2a V7 FORBICHETED L OITT 5,
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LD ROBREL~YAY —H EOXNT HEFEEICHEET 22 L TEHELTND,
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Mechanical Parts Assemble program data structure

GMGModel

Assembly Mesh Model

o & &

(fine grid)

Assembly Mesh Model

program data structure (middle rage grid)

Assembly Mesh Model Assembly Mesh Model

Mechanical Mesh Part (coarse grid)

[ ——
Junction Junction Junction
Mechanica Mechanica Mechanica
1 Mesh Part 1 Mesh Part 1 Mesh Part < detail
Junction Junction Junction

Mechanical Mesh Part

4.1.2 72

BERERL T — X HEEICOWTHIZFE T &, YU v FRERIZOWTIEATOHEFEL Hexa BHRICRD K
INCTHEDEI LTV, 2T FEM OfEHTICE VT Hexa EHEOMENEAL TEY . BHRICL->TiE
Hexa BEHETLOFETE RV LFET LI EnDE, MBTT Y = — VR OMEHAKEZ S5 2
EEHBE LT TH S,
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18> Tetra FEFEN 5 4
® Hexa B % ik

18 Prism FEFE) D 6
® Hexa B3 % Ak

4.1.3 WS T — 24

[k

Ty TV =T = X EEONE 2B NIZHONT, BIZFRLTEL,
T T V=T —HEWETDHOICIE, BERHO “RKR E~vAZ— - AL —T70 “BRAY %
BT HMLENRDY , MBIZOWTIHT 5,

2L —71H

/ ~ AKX —M

X 4.1.4 TRy 7)—F —2HEEOHE A HE
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EHO LI AE— « AL —THEHMN IR EMIFETHE LT, TEOYAY —HIZHKR S
HAL—T HEAL—THEERNOBRBTHIVLERNDD, ZOMEBZEERICITI 20, \SAK%EH

WTHRAL—T SO IARELITH,
SARIF, $AZ— « AL—THEEKR FEEA YT a) FEIOLIICEREL, HEAEA v 2D

BOBIL U TNGARDEH L V=BT OHb T TnE, v A X —[f & R—2EMIFET 2 AL —
TRERBHGE LTV AN T T 5,

=
3
z
=
%
=

A\

L7

4.1.5 \GAREAS— AL —T[H

FRICEVRVIAENTZA L =T RERGE LT, v AX —MEIC AT 72 R PTEERE 2 72 )8 & J5 1)
237\ Bounding Box ZE# L. LITK W IAHLEZLT 9,

Bounding Box

4.1.6 Bounding Box (2L 0IA A
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Bounding Box WIZFHETHAL—THEzZ VA RT v 7L TEE, vAX—HOEHNIZTFET D
ELT, @WOWNAHEZEITV, HNIZHFETDIAL—T REYAX—MHIZHTBET AL —7HELT
BE L THMREK TT 5,

B ORERBER SN2 A L —T RIE, ~ A X — Ml O TH R~ ORI AR S A ST BIMR 2> D EF
BL., MPC Y A AR—ICHWSHEROBREZRET D,

BRGMEIZ OV T, Fﬁﬁ%ﬁ%?éMl%%mimﬁﬁﬂg7»—7&LTWE?~&kLT

FHY L, BMEREMAE LT, m, 4, K. RO 4TEEHT, 205 bRICHOVWTIEREIZZRSh
B, KT N—T \%W%%Eﬁ_k_ﬁﬁ*#IDﬁ%k%%ﬁﬁﬁéh IR EN &> Th

HINTHETH, BElhkENZGEATH-ThH, B ID F 5 L ARNIHMHFF SN D,

F 72 HECMW 2 AEEDOHHEOHA FREXZEHEEHT L5122 ->T0D Bl 21X K 4.1.7
DL ISR EBEEHFERADO >0 HBRADN I NLBETH D,

& H HETS

EEBABESNZ bV

1 H

Bng i, BhE=1

WM RS, H =3

4.1.7 B OB IR OH

42 fHEESE

WEHNFHRE O 72 60 O ik Bl Re & f2 k45,

I ENL, WA T mE ABICEDLETA Yy 225 L TTa e ABEAIZA v 2 kT 515

BETh Db, D E 7 e 77 AZ, HECMW EX0D 7 7 A V&2 FAIAR, ElS 7 HECMW 7 7
ANEH TS,
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HECMW HECMW

ANZ7 7 AN REE 4 Ty AN1

4.2.1 FEIRTEIT A

IR TN, A — =T v THEBUIFEE T IR LA R IFE—ThH Y | WRElETo LiE
YA ZIEJE

BARENFE STV Z &2 5, ZOBITHZIZEN SN ADOIEVORFE -85 X 9|
CZATH, AT 7V v RYANR=ITHIET D70 ZodE AN BIRs i,

Rank 7 \/ Rank j B FicEn S ES

EH I TV DHIA

4.2.2 @IET—7

4.3 MPI

KA 77V T, VIR T 477U &L TMPIZHW\WTW5,

MPI 74 77 VIZWILEZHTRE L TWDH T4 7TV ThDHID, Yo7 rrut A0GEIE,
WHOTagAEE 720D MPL 747 7 VIIAET, WH7mvX &3l s,

LNLARTAT T VIZBNTIE, Yo7 WH7re R L5085 TS, R—FEICT 5720
2. MPI 25 v 7 L1-EY 2 — L Z2iit4 5,

# 4.3.1 775 MPlI OF¥REIT T EE OREERE

HEC_MW Bi%% MPI % kS

CHecMPI:: Initialize MPLInit MPI £ OF 2B Y72 CHecMPI
RSO TE Eh Al e
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CHecMPI:: Finalize MPI_Finalize n
CHecMPI:: Isend MPLIsend n
CHecMPI:: Irecv MPIL Irecv U
CHecMPI:: Wait MPI_Wait U
CHecMPI:: Allreduce MPI_Allreduce U
CHecMPI:: Barrier MPI_Barrier U
CHecMPI:: Abort MPI_Abort U
CHecMPI:: Send MPI_Send "
CHecMPI:: Recv MPI_Recv n
CHecMPI:: Allgather MPI_Allgather N
CHecMPI:: Gather MPI_Gather n
CHecMPI:: Scatter MPI_Scatter n
CHecMPI:: Bcast MPI_Bcast n
CHecMPI:: getRank MPI_Comm_rank N
CHecMPI:: getNumOfProcess MPI_Comm_size "

4.4 BBV ILN—

APHIRRIE Y VR —% KT A4 77 VIt d 5,
WHIFHE TIL, fEATIZHENL > T, RREKO A v a7 — 2 ZHESE L, FL74+—~< > hOE
Q%W”k®%yV:TH&%¢ﬁ?6
ZOESERT EOT — F I WA v 2 EIREIN, R EWHIGEICHE O & T ek v Tk
e 5, %7 2y BV TIMNZIZ BT O VERL A 72 S v, BIERE Y v x—o ¢ MPL %
i U7 BEIR IS 21T 9 2 &I Ko THEHBREOES L L v | WHIEHRZEB T 5,
KZATZ Y TR ARERBIEAE Y VR —OFEFEHIZLL T TH 5,
FTALER (X K5 ; CG. GMRES. BiCGSTAB. GPBiCG
FRAEIEIZ WD ATALER 5 Jacobi, ILU, SSOR., &fFH~LF 27U >y RvLF 7Y v CG

441 CG

HARL72D CGIEIOWTOTAITY RAEZRICKRT, T3 XAOZEMIERHES B X
T2,
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I,=b-Ax,

Po =1

For k=0, 1.---

_ (r,.1)
(Pr-AP,)

X =X, +4,. Py

k

I, =1, —,Ap,

S ) E
{l‘k-*-l"rk—l)
B, =~—kelkell
f (r..1y)

Pisi =T + O:Ds

end

I, =b—-AX,
P, =M,
For k=0, 1.--
~ (Mr.r,)

(P:-Ap:)
Xpor = X TPy

k

I =T — O Ap,

I B E

— (“\’[_ll‘kﬂ ‘llk+1)
(M™r,.1,)

Pia = 1\"1_11}—1 + 5D,

By

end

4.4.1 CGIETNAVA LB I OHILE S>E CG IET VIR L

442 TLFFTYy EFCG

WE OELEZA Y v ot A RITHY T DR 2R o iR ORI LTV 5%, 4
D5 B RWER ORI 2D KL TH R0 OR L2 n Vs T2 H3 5 2 & T,
RWERSEHRMCHESEDLZLE2AME LEFERLF VY v REETHD, vV F 7Y v K
EDOR AT 52 FIROEZ LL IR T,

A Y 2 CHREEHE
A A v v 2 ITHIBRITEL (restriction)
HLA > v 2 THIEX D KEFH
A Y v 2 ~fEEEIEEAMM (prolongation)
M A > 3 = COfR % T

MGCG ¥E1X., CGIEIZ EFED MG iEZaTVEE E L CEH L2 FIETHD Y, AV 7 =713, H
A v a i bic LD MGCG iEA R — ML TW5,

MGCGIEDT VT Y A% FRIZRY, MR CTERNIZ- LT ZY v Nz &t MGCG 1ED

©® 00

TNHIAYZALTHY, ARNIEZALF 7Y RRILBEOT LI X LTH D,
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r,=f-Ku
° ° . y MG(KIevel’f1u’7’/u11:u2)
for k = 0..maxiter {
k k .- m, . k
Z = MG(K,r nitial_z '7’”1’/‘2) if level = coarsest_level
p.=(r.2z,) solve K, u="f
ifk=0 else
Po =T, u = pre_smoothing(K,,.,,f, U, 1)
else r = restrict(f - K ,,,,u)
B, =L Au, =initial_Au
Pra forn=1.y
pk :Zk+ﬂkpk—1 AUC =|\/I(-?’('<Ievel—l’r’AuC'y”ul"uz)
endif end
Qi = Kpy u =u+prolongate(Au, )
a, = P u = post_smoothing(K ., f, U, 1,)
(pk’qk) endif
Upa = U + Py return u
Moo =N — a0y }
check convergence; continue if necessary
end
MGCG ik MG L

4.4.2 MGCG HEDT LTY R L

a7 7 AONEHTIE, AIAEOOE SOME S LTI TWS D, 2—FZ~v1rF 7Y v K
ThHhHILEEMRL TR I I 7T 0BT, EEOT v 77 ANHOLEIT, 2D 3D
DIPIRZ Z & T > T\ 5D,
O HEFPLEETFICEDL RV VOB FEHEROEM, VRVEOA T 7 2B 205N
& 5 (restriction and prolongation),

@ LiA T AR LER2 LS VORMEATIIOERE 2 —Y 7 a7 F A TTH (7
PA=E AN 1 R

@ YNAARORULE T, OO ETFERERT A 77 ZA&ZFHL T, @TERR L 7zMIMAT75 % I
O L 72 S HHERE T 5,

2B, CG YN AN—=RUOAAr—1 o ZHILEIZ BV TIE, OpenMP ZFH L7~ /L F AL v K

FHEICKS L TR Y, MPLWAIEHR & OFFH b ATRE L 72 > T 5,

4.4.3 MPC RIiREfF & 8%
MPC RO AIAFIZER L CTlid, fAAHDREG I, NPT A IERBEH SN Z ERE 0D,
UL, Zo5Ae, FEANESMEL 2D MEEBEICEDRMPE L, EEEOR AN L v iE L T

WET, —J7. KRB Z ESEREE TR 56, BEEEONMHITAATRETH Y . KIEEOFH 4
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AT,

LD, NFNT AIEICEDD MPC RMEOMABIALTTEL LT, KRY 7 MY =7 TiEABEN
KEEEAN L, BHEWEEEZHWESESE, MPC X VAN =Y BR—KDOLD L LT
EFETFMEEINTHE EF MR TRAL R D7D, XFAT A EO LD ICHBRANERMEL 2D 2 LT
AN

wE, HHEEHEERECELD MPC RMFEOMZIAZIE, ~ b v 7 ADIEEaDT 07 7 A VPER
Shbd, HECMW O~ U v 7 23 EBapln DA zfE LTS (CRS : Compressed Row
Storage) 72, B DT 0 T 7 A NEEHET L DITITAMERUBENLE L 720 BFE LR,
ZZ T UTFICRTHECEIY, v ) v 7 Z8KICIE MPC &RMFEHAIAE T, YL AN—DHKIE
DOHPTMPCIZXLHHREHEZHET DL HELBRM L,

fp < NEHBRABLUTO LS RSN D,

Ku=f 4.1)

Bu=g (4.2)

T KR~ Y vz 2 (NXNY Upsesmse~s b (XN fiarim~s p (XN
BB LG IEFNENEEHARENEZETHRE~ ) v 7 ZB L OERRZ MATHY . SaMHE

Fo%EM 23252, kxxgzhzhMXNBroicM cbh 2,

A2 M EOERBEHEZRD, TR bEEEL, 2L O DML A HEIZSOWTO HREA %
i< L HBZD,

SHBED S H, M ABREOLPEREFFORMEZ hrzu (IxN) | usu oMo
EHATHNEZT L35 L, (4.2DMEGEMFI

u=Tu +u, (4.3)

DETRIZENTE D, 2L, U EBEBLOYNOREDLEL N7 ML TH D,
rEzE N=5, u—u, =10%58, ZARMEHET @DOBR T,

0 0 01 —1]{32}:[1]

(1.8-3) DA TiZ,

u) [1 0 0 0 Offu) (0
u,| |0 1 0 0 0fuy| |0
U;p=/0 0 1 0 ORu;p+40
u| [0 0 0 1 0oflu,| |0
u;J [0 0 0 1 oflu) (2
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LERIND,
(4.3)Z@.DICTRA L, EREEZLADICBET D &,

KTu =f —Ku,

SHIz, BEATHI BRI T 50, ToLE, s T 275 &
TKTU =T (f-Ku,) (4.4)

DEELND, (4P, BB R, ZRMREMAIALVTETRATH S,

(4.4)12 ﬂbfﬁ@%&%L%?é Zoks, T KT 21 1%%@# T%TTE®HT%%ME
WIS CTCEDOEREAT O, BEOKBIEICB T L~ M) v 7 A7 hUFE IZDOWT, AFETIEHT
BLOT LOBOERMZ L 210250, Tk ith&ﬁ&ﬁﬂ@%ék@\%@%ﬁﬂxE
ARSI 25 Z LN AHETH D,

B, @B T, TKTOMBHBEICETAITELOINCIZTNTOBADZ IRy, fif
DHE—TiI e, oL, REMEZEA LGS, REAXZ MLogiiE s U CitRE B mERY %«
0LF25Z LT, BIEXY ML - FRENT ML EBIZHERBHRERZIIHICO L2 0 | 168 B HmERK
R LI COKRMMNATEETH D,

LMo T, ZROOMEE T v 7T ANITETT 2HA1TIE, T2 RLED

KX
DHEZTLHIHEDYIC
TTKTx
o B AN VAR RR N oY/ AT

45 R BMLEE

KIA T 7Y TS REFEARBFTEXAx=Db D, x,b X7 MLEFIOEREZIT,
451 BHERERY7 FLOEHE

N7 MVERERRICE N T, [EEBEHEDORY MBI EZERT HHEEZ AT 5,
452 HEBEEE#E

KIAT T VIE, X7 bAD I IVAGIR, N7 MVEEOWNERE, N7 ML ORARE 2 2k
60

# 4.5.1 _UMVICE AR R FAE

B %4 H&RE
CAssyVector::add N7 MVIELOFn

24



CAssyVector::subst RAVIZOTAWN

CAssyVector::norm2 ARV IIBNDYE S

CAssyVector::innerProd IRV DT DONFE

46 YMYYHOREME

KTAT T TR REBIEREFTEXNAx=b D, 174 A BATHOEHEZITH,

461 BHHEBEEIMI)YIRADERE

< MU w7 ZAEHEEICBONT, EEHHEDA vy v aT =4O~ ) v 7 AEEHRTHEELS
T5, 2720, TRy T7 U —WEIFETIHIEBA vy a7 uy 7025, OELODA Yy armay
7 TITHBEERITI L TR IER S 720,

462 FEE¥RATOATFLIDER

FEM O7 /T Y XA LD ARSI NDITHNTBITHI E ML, TDIFEAEEZ 0B EHDTWVD M,
FEEOFEICKLERMEZ., R fTHRSTHY, FEBe T 7y AV EART D L TEHEDE

TR OEMNKN D, €D, BT T 7 A VOEREEREITOMELEART A7 T VITH
ERAR

1 2 3 4 5 6 71 8

1 | 1 3|4

2 2 20| E3N N5

3 [ 4 4 5

4 9 3 10

5 32 4 2

6 1 5 6 7

711 1 1| 8

8 3 5|6 2
NP, NPL.NPU 8,10, 12
D {1,2,4,3,4,6,1,2}
AL {1,9,32,1,5,1,1,3,5,6}
indexL {0: 0,0,1,2,3,5,7,10}
itemL 1152:3.2,411..3,2:4:5)
AU {1,3,4,2,3,5,4,5,10,2,7,8}
indexU {0: 3,6,8,9,10,11,12,12}
itemU {3,5,6,4,5,6,5,7,6,7,8,8}

4.6.1 CRS Format D4

25



4.6.3 ERRETIHIDORLAH

FEM 7 v 2 Y ZALIZEBWT, KEHRIERETEXA x =b DA 2RO D701, EHEMIME
1T BRITHNC R LIATHRREN LB L 10 D Z O Z 7T 5,

4.6.4 EEEEFREHRE

KIATIVIE, =~ b w7 REXT PO RO LHREZ RIS 5, /2. R84 LU oz
ToOMREZAT S,

£ 4.6.1 MR 2 IBEHEE AR

B %4 g hE

CAssyMatrix::multVector <RI ARERT L OFE

CAssyMatrix::multMPC MPC 75| LTV DFE

CAssyMatrix::residual YRNIRERT ML DFEERT MV E T H(EIZ Ax-b &5 355

EICHAT5)
SE4 LU 43 fif % RAT35
FESATHEE B%IBRAETT)

CAssyMatrix::setupPreconditioner AN

JT
CAssyMatrix::precond AR5E4 LU iR

47 BRFA4AT3Y

HEC_MW /4, Hexa(1 &, 2 &), Tetra(1 %, 2 %), Prism(1 %, 2 %), Quad(1 &, 2 ¥&). Triangle(1
W, 2 ), Line(1 &, 2 R)® 12 FMHHOIREEEZ A L T\ 5,

LLFIZ, TRIRBEE A SI%ET 5,

4.7.1 Hexa &%

1 RESE
8K 8 &5
T agt 15,85

TEAR B (R 50 WA = 1, s, t)
Ne=0.125(1 - (1 -s) 1 -1t
N=0.1251+r) (1 -s) 1 -1t
N=0.125 (1 +r) (1 +s) (1 - t)
Ny=0.125 (1 - 1) (1 +s) (1 - t)
N=0125101 -1 (1 -s) QA+
Ng=0.125 (1 + 1) (1 - s) (1 + 1)

26




Ne= 0.125 (1 + 1) (1 +s) (1 + 1)
N,=0.125 (1 -n) (1 +s) (1 +0)

2 IRELF

i

20 Hi S

T 5T 1K

1L 8 /L 27 A

TEAR BAEL (FE 50 A < 1, s, ©)
Ng= -0.125(1 =) (1 = s) (1 = t) (2+r+stt)
N;=-0.125(1 + 1) (1 = s) (1 = t) 2-r+s+t)
N,=-0.125(1 + ) (1 +s) (1 = t) (2-r—s+t)
N,= =0.125(1 = 1) (1 +5) (1 = t) (2+r-s+t)
N,=-0.125(1 =) (1 = s) (1 + t) (2+r+s—t)
N.=-0.125(1 + ) (1 = s) (1 +t) (2-r+s—t)
Ng= —0.125(1 + ) (1 +s) (1 + ) (2-r—s—t)
N,=-0.125(1 =) (1 + s) (1 +t) (2+r-s—t)

Ng=0.25(1-r) (1 -5 (-1
Ny =0.25(1 + 1) (1-s*) (1 - t)
Njo=0.25(1 = 1) (1 + s)(1 - t)
N;=0.25(1-1) (1-s)(1-1t)
N,=0.25(1-r%) (1 = s) (1 + t)
Nj5= 0.25(1 + 1) (1-s%) (1 + t)
Ny= 0.25(1-r%) (1 + ) (1 + t)
Nj5= 0.25(1 = r) (1-s%) (1 + t)
Nje= 0.25(1 = 1) (1 = s) (1-t?)
Ny=0.25(1 + 1) (1 - s) (1-t?)
Nig= 0.25(1 + 1) (1 +s) (1-t%)
Ny=0.25(1 — 1) (1 + ) (1-t?)

4.72 TetraEX

1 RESE
5 4 Hiii s
R 14

TR BIB (R 53 mFEAE - L, L2, Lia)
No=1-L—L,- L,
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2 IRHEF

i K

Ty K

TR A% (B 53 sRUPEAT: « L, Le, La)
a= 1.0 - L, — Ly - L,
N,= (2a - 1.0)a
N,=L,@2L,- 1.0)
N,= L,(2L, - 1.0)
N,= Ly(2L, - 1.0)
Ns=4L,a
N,= 4L,L,

Ng= 4L, a
N,=4L,a
Ng= 4L, L,

Ny= 4L,L,

4.7.3 Prism B

1 RESE

i Ak

7

T RUEK

[\

7

TR BAEL (FE 50 A © L, Le, &)

a=1.0-L, - L,

N,= 0.5a(1.0 - &)
N=0.5L,(1.0 - &)
N,= 0.50L,(1.0 - &)
N,= 0.5a(1.0 + &)
N,= 0.5L,(1.0 + &)
N,= 0.5L,(1.0 + &)

2 IRHEF

i 252K




Tl oy %% 6 4.9 AR, 18 AR

TR BIEL (FE 59 mUBEAE - L, L2, &)
a=1.0-L, - L,
Ne= 0.5a(1-£)(2a -2- &)
N,= 0.5L,(1- &)L, —2-¢&)
N,= 0.5L,(1- &)(2L, -2- &)
N,= 0.5 a(l+ & )(2a -2+ &)
N,= 0.5L,(1+ &)L, -2+ &)
N,=  0.5L,(1+ &)L, —2+ &)
Ng= 2L,a(l-&)
N= 2L,Ly(1- &)
Ng= 2L,a(l-§)
Ng= 2L, a(1+ &)
Nyo= 2L, L(1+ &)
N,,= 2L, a(1+ &)
Ny,=a(l- &2
N=L,(1-&9%
N,=L,(1- &9
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474 QuUadER IVT14T148S

1R
s 4 i 5
o E R 14

TR B (R 5y RUPEAE @ 1, 8)
No= 0.25(1-r)(1-s)
N,= 0.25(1+r)(1-s)
N,= 0.25(1+r)(1+s)
N,= 0.25(1-1)(1+s)

2 IR
i Ak 8 i ml
Fi5y 52 4 /.9 R

TR B (R 5y RUPEAE @ 1, 8)
No= 0.25(1 - 1)(1 - s)(~1-r-s)
N=0.25(1 + (1 - s)(-14r-s)
Ny= 0.25(1 + r)(1 + s)(~1+r+s)
N,= 0.25(1 = r)(1 + s)(~1-r+s)
N,= 0.5(1-r3)(1-s)

N.= 0.5(1-s%)(1+r)
Ng= 0.5(1-r3)(1+s)
N,= 0.5(1-s%)(1-1)
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475 Triangle BRI VT4 T4 &S

1R
s 3 i 4
o E R 14

TR B (R 5y RUPEAE @ 1, 8)
Ny=r

Ns=s

N=1-r-s

2 IRBLFR

i Ak 6 il

Fi5y 52 3

7

TR B S (R 73 sRUBEREE @ 1,y )
t= 1-r-s;
N,= t(2t-1)
N,= r(2r-1)
N,= s(2s-1)
Ny= 4rt
N,= 4rs

Ng= 4st

476 BeamEBRIVTATA4EES

1 RESE
i 55 2 i
FE oy K 1A
TEAR BA S (R 4y sSBEAE - 1)
N,= 0.5(1-1)
N,= 0.5(1+r)
2 R
A5 3 iR
I agt 2 M

31




TR BB (R 59 A - 1)

N,= -0.5(1-r)r
N= 0.5(1+p)r
N,= 1-r?

477 ARTZF7AN

HECMW 7 7 A VERIL, 2 FBEFET 5, —2iF, HECMW I EOMA KA TO 7 7 A L4 EH
T. b9 —FHX FrontISTR OMARANIS L7 7 A VAEBHTH D

HECMW D7 7 A VERIZ, 77V r—ary - Tar I nbEIND T 74— 24
(Basename) % FI\W\C, JEE 2B 5T 52 L TRTOT7 7 ANAEEHRTDH, DEVHEARLRD
77 ANFE DT, BN IR 2 Z 2 TRBIT 5, ZOBEIC HECMW BT 57 7 A 1
DOFEfAZ R 4.7.11T5R7T,

# 4.7.1 HECMW NEH 4257711

77 AVFEEE TN,
Ay a7 7AIv Basename .PE#.msh
YAZ—RT 7 A Basename.PE#.Step#.res
FESRE T A Basename. PE#. Part#.inp

7 1)Basename 1%, 77 AVt A F APL B %% (mw_file_read, CMW::FileRead) D5 $C., 77V /r— a S IgE T 5,
T 2)PE#IL, HHIK S EI DT BB AE B ParthlI Ay L 23—V %K B Step#ld 7 FVr—Ta ISR ETHAT v S EKET

EEOFE D,
TV T—vay a7 ATERTLIEEREL VDT 7 AL

FENTHIEE 7 7 AV« 77 A NVEAFR, 77 ANVARIE, 77— a AMAloFE
MET =277 AN 77 ANVERR, 77 ANVARIE, 77V r—va o E
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FE AT i

v v

a—P—=T7 7Y r— 3 | HECMW 71477V -7n
VA =2/ N 7Z I

API
app.exe libhecmw4.a (Linux)

A

hecmw4.dll (Windows)

v

ECETES

4.7.1 HECMW, 77V —ay - 7nl I htenFNnE B+ 57 — 2O R#%

FrontISTR # A 7D 7 7 A VERIL, RIKGIHE 7 7 A VISR Sz Bigh o 7 7 A4 VAITHED .
ERHEIE 7 7 A V4T, EHETIE “heemw_ctrl.dat” &72->TWA08, ABRRZ 7 A VA EHWS Z
ENXTED, BKHME 7 7 A NVTRIBEINTZET 7 A4 V4 ETILEI “MeshName”,  “CntName” |
“RestartName”, “ResultName”, “PartinName”, “PartOutName”, “VisMeshName”, “VisInName”, “VisOutName”

ELEGEDT7 A NLERER 472287,

# 4.7.2 FrontISTR XA 7 D7 7 A )V 4 & B HI

77 ANFEIA T7 AN
Ay a7 AV MeshName.PE# JLiET72L
AT 4~ 7 A v CntName N =S AP
VAR —RT 7 A )L RestartName.PE# JLIE 721
UYL T 7 AL ResultName.PE#.Step#  JEIE 172 L
NR—F4vat— AHT77AL PartInName  JL5E 1-72L
NR—=TFyvatr— 7740 PartOutName.PE#  JEIRT72L
EVaT7 AP — Ay aTr AL VisMeshName.PE#  JRiE 172
B2 AP — A7 7 AL VisInName.PE#.Stet#  JLIEF72L
BV a7 AP — W77 AL VisOutName. Step#. JI3E 1

T DED 27 I —DH 17 7 ANVIEIEF1E, MicroAVS DA 13" *.inp”, E v b~y 7T OEAIL".bmp” L7025,
1 2)PERIL, fEI S B D7 ot 2K 5| Step#lE T U7 — a NS ETHIAT Y IR B THEEDOEZ BT 5,
1 3)FrontISTR XA 7 CTOMEHT 7 7 A V& BRIL, fEHTHIEEH 7 7 A V4% HECMW 22D EUS L TEBLT 22812705,

FrontISTR # A 7D 7 7 A WEBHOFEMIZHOWTIL, FrontISTR 22— —X~=2 T L E2ZHED =
L,
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478 WHHAI274NL

4.7.8.1. HEHKED AL
MicroAVS UCD 7 7 A VEXTO H T x i,

4.7.8.2. JABZ—Fr274IL

VAZ—KT7ANE, TV r—rvariBEICEvAERS N, TR0, XS0 BEH
B, BLORBAEGIERRICI VERIND,
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5. HEC MW #fIAL-7RnJ S LM EE
AKEiTlX, HEC_.MW WG &S 7 v a— REHWTHRAT 5,
51 HECMW ##AL-KEHEHTOYLTILTOTS A

HECMW API ZF|H L C 3 WL oMM T v 77 Axftik Licflz "y, Zothrrrras
T AL, FUura— RRICHE LTz examle 7 4 L7 FUIZA-S TV 5,

ZORE T 7T AR LT, API O FEEZRIT 5,

API PRV Loy 2 O TP - Tk L, FEERO RIEH 5% R 7,

511 AYIIL—F -Ays—

HEC_ MW 74 75V %FH3T57-H12” HEC_MW3.h” A 71— K93 5,
ttinclude "HEC_MW3.h”

17 #include "HEC_MW3.h"
18 #include "Control.h"

FOTFTALIN—RENTWBTZ 7 AT, HlET 27T 2O THY ., BITHIE 7 7 A V&
FIpTm DD FEIEEN /2 XN TS Control 7 7 AD A~y X —Th D,

CMW:Instance 2L VW HECMW A4 75 VDA TV 2l h « f VAZ UV AEEBET D, ik
DIELILT HECMW O A VAKX AL, BT 077 A0 TiE pMW &0 9 B4 TRtk & Ty
5. Lo TpMW 2% —U—RNIZHET 0 7T LY —RA%iBH & API ZHBIITX 5,

API;

[CMW #pMW = CMW::Instance();]

i, CMW::Instance B2 OOV LiL, C++45H TH Y  Fortran / C SiEIZ DTk, mw_initialize
B, & L <I1E mw_initialize_fstr B A EC HECMW 234 STV 5,

FALITROH D TH D,

22 int main(int argc, char** argv)

23 {

24 ifC argec == 1 ){

25 cout << "control file must be specified”;
26 exit (EXIT_FAILURE);

27 X

28

29 CMW *pMW = CMW::Instance();// construct MW3
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5.1.2 #i#AtunE

HECMW % #1145,
API;

pMW—>Initialize(arge, argv)i|
FHEIITROHMITH D,

60 /] --

61 // standard style : app initialize func
62 /] --

63 pMW->Initialize(argc, argv);

64 pMW->Banner_Display () ;

513 AYPaI77AILDHRARAH,. ETILT—2DHEE

FileRead Bt CTA v v 2 7 7 A V& pidriAd, Refine I TA v v 2T VORESE LT T 5D,
REI%4 73 Refine £ 72> TWAMN, BEEENO TH-ThH, ZOBBEOMNFOE LIZNETH D,

Refine 1|2 FinalizeRefine THIE Y 1 7 J AMIRE R T — X ZfEK L T\ 5,

API;

|pMW*>FileRead(sBaseName, ASCH);|

|pMW*>Reﬁne(nnReﬁne);|

|pMW*>FinalizeReﬂne();|

FILITROH D TH D,

162 // --

163 // read mesh file

164 // --

165 if(nMeshFileBINARY==0){

166 pMW->FileRead(sBaseName, ASCII);

167 Yelse{

194 pMW->Refine(nNumRefine);// construct multigrid model
195 pMW->FinalizeRefine();// memory release

DL, FRFTHIE T 7 A N DOFEFIAFRMERZAT 9 03, T OB X, APL (R TS
— g U ENMEICEET M THHO T, SHITAKRT S, ZOFIETIE Control 7 7 A D
A AZ R KRR T 7 A NV EBEAIAAL TN D,

514 HMHEEHROEE

BlEZ v 7T AT, VY —ARNICHMEIEREZ ) T IV E LTHEHEERLWVL TS,
ZOMENT — % & AW TRERAI D 1781 &2 B L TV 5,
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FALITROH D TH D,

202 /] --

203 // Material Properties

204 // --

205 double nyu = 0.3;

206 double E = 1.0e9;

207 double coef = ((1.0-nyw*E)/((1.0+nyw) *(1.0-2*nyu));

208 double DL61L6] = { {coef, coef*nyu/(1.0-nyu), coef*nyu/(1.0-nyu),
o, 0, 03,

209 {coef*nyu/(1.0-nyu), coef, coef*nyu/(1.0-nyu), 0, O,
0},

210 {coef*nyu/(1.0-nyu), coef*nyu/(1.0-nyu), coef, 0, O,
0},

211 {0, 0, 0, coef*(1-2*nyu)/(2*(1.0-nyu)), 0, 0},

212 {0, 0, 0, 0, coef*(1-2*nyu)/(2*(1.0-nyu)), 0},

213 {0, 0, 0, 0, 0, coef*(1-2*nyu)/(2*(1.0-nyud)} };

515 FREXDOHER

HECMW WIS 2 SR OFEIRZ RS 5, flEY 0 77 ATIIAEHBE 3R EZ —
DERLTWA,
APIL;

B R R AT H, 2 M) % ALK [pMW->GeneLinearAlgebra(nNumOfAlgebra, vDOF);|
FAET T ROE S ThHD,

214 /] --

215 // Ax=b generate

216 // --

217 pMW->GeneLinearAlgebra(nNumEquation, nGlobalNumMesh, vvDOF);
218 pMW->LoggerInfo(nInfo, "%s%d", "MW_Str:F ", nPE);

516 FEM Ay aTF—RICF7HORT5-HDI—TRBES

IO —TWEE LT, MEEIRET 5, Y—ADHFTIL, MG-Levelloop 2 A FLTHD
H45yC, iAssemble A VT v 7 AL LT —TWHENTWDHEHDT TH 5,

RON—TRIT, Ay aN—YDREETHOONL—TWHTH D, £ORICEREEET
HIedDON =T ZERT D, TN TETOBEDORA v v a2 =Y DERELEET LI ENTE %,

API;

< VF TV R V’\“/V%?EHE:IpMW*>SelectAssembleModel( iAssemble ); I

WA R A S E [pMW->SelectAlgebra(0); |
A= B PMW~->SelectMeshPart_IX( iMesh )]
HHRERE: pPMW->SelectElement IX(iElem);]

FALI T RO TH D,

253 /] --

254 // H## FEM start #H##

255 /] --

256 uiint iAssembleMax, iMeshMax, iElemMax;

257 iAssembleMax = pMW->GetNumOfAssembleModel ();//Num of MultiGrid
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Level

258 //

259 // - start of MG-Level Lloop

260 //

261 for(uiint iAssemble = 0; iAssemble < iAssembleMax; iAssemble++)
{

262 pMW->LoggerInfo(nInfo, "%s%dZ%s%d", "- MG-Level Lloop ",
iAssemble, "MaxLevel:", iAssembleMax-1);

263

264 // select MG-Level && Algebra-Number

265 pMW->SelectAssembleModel ( iAssemble );// current MG-Level
( MG-Level==iAssemble )

266 pMW->SelectAlgebra(0); // algebra_egation num
( number==0 )

267 //

268 // -- start of mesh-part lLoop :## Local_Mesh in each PE

269 //

270 iMeshMax = pMW->GetNumOfMeshPart();

271 for(uiint iMesh = 0; iMesh < iMeshMax; iMesh++){

272 pMW->LoggerInfo(nInfo, "%s%d%s%d", "-- Mesh loop", iMesh,
"MaxMeshParts:", iMeshMax-1);

273

274 pMW->SelectMeshPart_IX( iMesh);// current MeshPart ( independent
Mesh )

275

276 // --- start of element Lloop

277 iElemMax = pMW->getElementSize( iMesh );

278 for(uiint iElem =0; iElem < iElemMax,; iElem++)<{

517 MREHLERS

Ay a7 7 AV ST D ERIBIRZ A TS LIRS AR ET 550 Th %,

GetElementType BIEIC LV, ANSNTERL A T7E2ZRIE L, 20X A 72k CToIREE A 5
ET D,

ZITHRESN TV IRREEIE, HECMW 74 77 Vil > TWOEET A 7 7 Vb EET
HEDITHRo TS, Bl ZITERBARND ANHEE—IROEE 1L, shapetype_hexa82 Z{5E L T\ 5,

shapetype_hexa82 1%, Nk 1 REE-FE7 A 8 ROBIREE TH 5,

Bl 7 1 7 F ACliE, UG LIIRESE ¥ 1 7' % shapeType ZHIZRAL TV 5,

TEARBIE D BRAGER A FPEMEAT OWIPEIT S ORI D174 & LT, B|ATH B EMERHI D 17412 H v
7= BTDB T4 ORAIHELRR: H4T > T %,

API;

&8 E  pMW->SelectElement_IX(iElem);]
HeE R O" BHRIVARE 5 2% MW GetBlement Type(
ANE RO BRI E 57 % Hif5 : pMW->elemtype_hexa()]
ST 1 EH - HY A 8 [H0” AR BB 5 % 1% : pMW > shapetype_hexa820]
WM O ZSRIARE 7 FARBIEGE 513, AW 2, PRUOEEM L APIOFEEZZROZL,
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FALITROH D TH D,

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294
double*Cmat_sizel;

295

296

297

298

299

300
double*Cmat_sizel;

301

302

303

304

305

306

307
double*[mat_sizel;

308

309

310

311

312

313
double*[mat_sizel;

314

315

316

317

318

319

320
double*Cmat_sizel;

321

322

323

324

325

326
double*Cmat_sizel;

327

328

uiint numOfLocalNode;
double **B, **DB, **BDB, *ElemMatrix, weight, detJ;

uiint shapeType, elemType;
pMW->SelectElement_IX(iElem);

elemType = pMW->GetElementType();

uiint mat_size;
// Hexa Element
if(elemType == pMW->elemtype_hexa() )<{
shapeType = pMW->shapetype_hexa82();
numOfLocalNode = 8;
mat_size = numOfLocalNode * 3;// 8Node * 3dof == 24
B = new double*[6]; DB = new double*[6]1; BDB = new
ElemMatrix = new doublelLmat_size*mat_sizel;
X
if(elemType == pMW->elemtype_hexa2()){
shapeType = pMW->shapetype_hexa202();
numOfLocalNode = 20;
mat_size = numOfLocalNode * 3;// 20Node * 3dof == 60
B = new double*[6]; DB = new double*[6]1; BDB = new
ElemMatrix = new doublelmat_size*mat_sizel;
X
// Tetra Element
if(elemType == pMW->elemtype_tetra() ){
shapeType = pMW->shapetype_tetra41();
numOfLocalNode = 4;
mat_size = numOfLocalNode * 3;
B = new double*[6]1; DB = new double*[6]1; BDB = new

ElemMatrix = new doublelmat_size*mat_sizel;
X
if(elemType == pMW->elemtype_tetra2())<{

shapeType = pMW->shapetype_tetral104();
numOfLocalNode = 10;
mat_size = numOfLocalNode * 3;
B = new double*[6]; DB = new double*[6]; BDB = new

ElemMatrix = new doublelmat_size*mat_sizel;
X

// Prism Element

if(elemType == pMW->elemtype_prism() )<{

shapeType = pMW->shapetype_prismé62();
numOfLocalNode = 6;
mat_size = numOfLocalNode * 3;
B = new double*[6]; DB = new double*[6]1; BDB = new
ElemMatrix = new doublelmat_size*mat_sizel;
X
if(elemType == pMW->elemtype_prism2(){
shapeType = pMW->shapetype_prism159Q) ;
numOfLocalNode = 15;
mat_size = numOfLocalNode * 3;
B = new double*[6]; DB = new double*[6]1; BDB = new
ElemMatrix = new doublelmat_size*mat_sizel;
X
forCuiint i=0; i < 6,; i++){ BLil = new doublelmat_sizel;

DBLil = new doublelmat_sizel;}

329
doublelmat_sizel;2}

for(uiint 1=0; i < mat_size; i++){ BDBLil = new
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51.8 EXRRBETIDOER
TR BB DOFE/y i5 Z T, BHE DS A O ZE AL T O IR BB AR 2 API 2> 5 G L. £1751 B
AL TWD,

TR O ALY I 7 AT IR E AR B 0 B 2 A B L, BERIMEAT 5% £ R L CVD,

M

API;

SIECCHRE SNz, R BIE ORE Sy A 50% 45 : pMW—>NumOfintegPoint(shape Type):]

TR B B oD 72 ] R 5 0D /) il 2 B 45  pMW—> dNdx(elem Type, numOfinteg, iElem, dNdx);]
1) for /b —7'D"iElem”# H DEHR D AFLZEFFL T2,

RIEITHOHSTH D,

331 uiint numOfInteg = pMW->NumOfIntegPoint(shapeType);

332

333 vvvdouble dNdx;

334 pMW->dNdx(elemType, numOfInteg, iElem, dNdx);

335

336 // 0 clear

337 for(uiint i=0; 1 < mat_size; i++) for(uiint j=0; j < mat_size;
j++) ElemMatrixLCmat_size*i+jl = 0.0;

338

339 // ---- start of Gauss points Lloop

340 for(uiint igauss=0; igauss < numOfInteg; igauss++){

341 for(uiint diLocalNode=0; 1iLocalNode < numOfLocalNode;
iLocalNode++){

342 BLOJLiLocalNode*3 ] = dNdx[igaussICiLocalNodel[0l;//dNdX

343 BLOJLiLocalNode*3 +11 = 0.0;

344 BLOJLiLocalNode*3 +21 = 0.0;

345 BL11LiLocalNode*3 1 = 0.0;

346 BL1JLiLocalNode*3 +1] = dNdx[igaussILiLocalNodel[11,;//dNdY

347 BL11LiLocalNode*3 +21 = 0.0;

348 BL21LiLocalNode*3 ] = 0.0;

349 BL21LiLocalNode*3 +11 = 0.0;

350 BL21LiLocalNode*3 +2] = dNdx[igausslLiLocalNodel[21;//dNdZ

351 BL31LiLocalNode*3 1 = dNdx[igaussJdLiLocalNodel[L11;//dNdY

352 BL3J1LiLocalNode*3 +1]1 = dNdx[igaussILiLocalNodeld[01,;//dNdX

353 BL31LiLocalNode*3 +21 = 0.0;

354 BL41lLiLocalNode*3 ] = 0.0;

355 BL4JLiLocalNode*3 +11 = dNdx[CigaussdLiLocalNodel[21;//dNdZ

356 BL4JLiLocalNode*3 +21 = dNdx[CigausslLiLocalNodel[11,;//dNdY

357 BL5JCiLocalNode*3 1 = dNdx[CigaussdLCiLocalNodel[21;//dNdZ

358 BL51LiLocalNode*3 +11 = 0.0;

359 BL51LiLocalNode*3 +2]1 = dNdx[igaussJdLiLocalNodel[01;//dNdX

360 X

SERMPEATHN D ARy DFEET TR TH D,

362 for(uiint i=0; i < 6; i++){

363 for(uiint j=0; j < mat_size; j++){

364 DBLi1Lj1 = 0.0;

365 for(uiint k=0; k < 6; k++) DBLCiJCj]l += DCiJCkI*BLkILCj]1;
366 b

367 >

368 for(uiint i=0; i < mat_size; i++){

369 for(uiint j=0; j < mat_size; j++){
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370 BDBLilCjl = 0.0;

371 for(uiint k=0; k < 6; k++) BDBLid[jl += BLkICLiJ*DBLkILCjJ1;
372 X

373 X

374 pMW->detJacobian(elemType, numOfInteg, igauss, detJ);

375 pMW->Weight(elemType, numOfInteg, 0, weight);

376

377 for(uiint 1=0; i < mat_size; i++)

378 for(uiint j=0; j < mat_size,; j++)

379 ElemMatrixCmat_size*i+j]l += BDBLilL[jl * weight * detJ;
380

381 }Y;// ---- end of Gauss points Lloop

519 EXRRMETIDORLH

A gk U7 BEERIPETT S 2 HECMW O 2{R1T8IC 2 LiAte,
API;

BIRSNTODHI G R AFE S ICEAEMMEATH 2R LA TV
pPMW—>Matrix Add_Elem(iMesh, iElem, ElemMatrix);

1) AR O®EIL, 5.1.6 TRLTWD

FALITRHROH D TH D,

383 pMW->Matrix_Add_Elem(iMesh, iElem, ElemMatrix);// --- BRI
175D LA &

384

385 for(uiint i=0; i < 6; i++){ deletel] BLi]; deletel] DBLi1;2}

386 for(uiint i=0; i < mat_size; i++) deletel]l BDBLil;

387 deletel] B; deletel] DB; deletell BDB;

388 deletel] ElemMatrix;

389

390 }Y;// --- end of element Lloop

5.1.10 BERFHDERTE

BRI, A, m, B, IR0 IN—T Tl Ay v aT— XL LTEIEISNL TS,
TNHIE, BEA Y aX—=YOREREHEELTEBEISNTNDEDTA Yy v asX—"Y « L—FDOH|Z
BRFA A TR T 5,

ETOVEEES NS, BRAKMEZERE L, FOX7 MVICEMEZE Yy T 5,

W N—TIZERERE v SR T DA 2611 API 245,

API;

e

R4+ 30 7 N — 7 $i & B A%  pMW->GetNumOfBoundaryEdgeMesh();

e

%
REME 307 N —T DB GAREEE 5% M5 :pMW—>GetBND Type_BEdgeMesh(BEMesh);|
%

e

RGN —T D B % B  pMW—>GetNumOfDOF_BEdgeMesh(iBEMesh);
DHEBEEZTH-T, HHEERFRSTIIRWY, FERFIIFELTAHBERD 1 THATHAEHICLD
&L ORI O HBEF SO REEZF > TWDH LT D,
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RGN 07 N—T O S H TS pMW->GetNumOfBNode_BEdgeMesh(iBEMesh);
RGN DT N—T OELFRE K S0, Ay 2 KIROHR D 2B

|pMW*>GetNodelD,BNOdefBEdgeMesh(iBEMesh, iBNode);

wow

1
5

BERARME 07 N —T D MEA T 7 AD H 1 B2 TS
PMW—>GetDOF_BEdgeMesh(iBEMesh, idof);
DHBEEAST 72813, HHEFSOBELE ST, FIAIEHREFRSR27L3"0D " 25hd
STH AL BLEBEL AL Ty AE S 0 DERERF=2, /Ty /AK S 1 OH M EF

F=3 LW ol BEITRD,

B A E 2 B A |pMW*>GetBNode\/alue,BEdgeMesh(iBEMesh,iBNode, nDOF, iAssemble);

BRFMOIATHEZFE B |pMW*>getNeumannType()|
NE) BEREGOREBIX. TALIVIERERE A UBRO 2 B,

B AT IV ~EERE %A :pMW—>Set_BC_RHS( iMesh, iBNodelD, nDOF, dBndVal);
R 07 T LT, /A~ BRSO HEIE T,

TAVIUBE RGO EER A
|pMW*>Set,BC,Mat,RHSZ(iMesh, iBNodelD, nDOF, dDiagonal, dBndVal);
NE)BE % R S Hi O3t A IEOME AR EL ., S A AL ~7 MR,

BT 1 7T LD 7 — T B R R E D FIEE S R,

435 // 2.boundary edge

436 uiint nNumOfBEMesh = pMW->GetNumOfBoundaryEdgeMesh() ;

437 uiint iBEMesh;

438 for(iBEMesh=0; iBEMesh < nNumOfBEMesh,; iBEMesh++) {

439

440 uiint nBndType = pMW->GetBNDType_BEdgeMesh (iBEMesh) ;

441 uiint nBDOF = pMW->GetNumOfDOF_BEdgeMesh(iBEMesh) ;

442 uiint nNumOfBNode =
pMW->GetNumOfBNode_BEdgeMesh(iBEMesh) ;

443 uiint iBNode;

Lb4 for(iBNode=0; iBNode < nNumOfBNode; iBNode++) {

445 uiint iBNodeID =
pMW->GetNodeID_BNode_BEdgeMesh(iBEMesh, iBNode);

446 // Neumann

447 if(nBndType==pMW->getNeumannType()){

448 for(uiint idof=0; idof < nBDOF; idof++) {

449 uiint nDOF =
pMW->GetDOF_BEdgeMesh (iBEMesh,idof);

450 double dBndvVal =
pMW->GetBNodeValue_BEdgeMesh(iBEMesh,iBNode, nDOF, iAssemble) ;//boundary
value

451

452 pMW->Set_BC_RHS( iMesh, iBNodeID, nDOF,

dBndVal) ;// boundary set for RHS_vector
453 };
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454 X

455 // Dirichlet

456 if(nBndType==pMW->getDirichletType()){

457 for(uiint idof=0; idof < nBDOF; idof++) {

458 uiint nDOF
pMW->GetDOF_BEdgeMesh (iBEMesh,idof) ;

459 double dBndVal
pMW->GetBNodeValue_BEdgeMesh(iBEMesh, iBNode, nDOF, 1iAssemble);//boundary
value

460

461 // direct set ( matrix off-diagonal=0, matrix
diagonal=1.0 )

462 double dDiagonal = 1.0;

463 pMW->Set_BC_Mat_RHS2(iMesh, iBNodeID, nDOF,
dDiagonal, dBndVal);

464

465 //

466 ////double dDiagonal = 1.0E+6;

467 ////pMW->Set_BC_Mat_RHS(iMesh, iBNodeID, nDOF,
dDiagonal, dBndVal);

468 X;

469 X

470 X;

471 }Y;// --- end of boundary_edge_mesh Lloop

5.1.11 B Y ILIN—DEST

Bl L~ LR E L, MRGRAESE2EE LR T, BB Y LN —2FTT 5,

< /VF 7V ROREE I//*‘/I/@?EE:|pMW*>SelectAssembleModel( iAssembleMax — 1 );

HR 7 R 3T 5 OFE A [ pMW->SelectAlgebra(0);
DB T ELTWAOR, AR,
MR R LT, T8 LRI P TR S TV D —HD Ax=b DZETHD,

%ﬁﬂﬁy/b/i——O)gé??:bNﬂN*>Sohﬂinnhﬂaxher,dTokHance,nnType,nnPrek

type = 1:CG, 2:BiCBSTAB, 3:GPBiCG, 4:GMRES || pre= 1:Jacobi, 2:MG, 3:SSOR, 4:1LU

FILITRHROH I TH D,

545 /] --

546 // select MG-Level && AlgebraEquation-Number

547 /] --

548 pMW->SelectAssembleModel ( iAssembleMax - 1 );// finest MG-Level
(MG-Level==1AssembleMax-1)

549 pMW->SelectAlgebra(0); // algebra_eqation num

( number==0 )

602 // solve the algebra_equation : solv=1:CG, 2:BiCBSTAB, 3:GPBiCG,
4:GMRES 11 pre= 1:Jacobi, 2:MG, 3:SSOR, 4:ILU

603 /] --

604 pMW->Solve(nMaxIter, dTolerance, nSolvType, nPreType);
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5.1.12 ftEHEROE A
MicroAVS #:. (UCD 7 #—~ v ) TaEEREE2H 1T 5,
Ay aR—=YHICHEREREZHNT DT, Ay aX—YEBIRLIZZIC, THAENDRA v

aN=NIZ TV EM AR L, T A NVHDEIT D,

API;

A a/X—=V DO |pMW*>GetNumOﬂ\/IeshPart();

A 23— DR |pMW*> SelectMeshPart_IX( iMesh );

MicroAVS H:;'jj77/]’/l/0)3/</1/§ﬁ:|pMW*>recAVS,Label(iMesh, cLabel, cUnit, nDOF);

MicroAVS Hjjj77/]’/l/67)u”jjﬂlﬁ’i’ﬁ‘$%:|pMW*>recAVS,Variable(iMesh, nNumOfNode, clLabel, vValue);

MicroAVS 774 /L tH 7] :pMW=>PrintMicroAVS_FEM();

RIEI TS TH D,

606 // The output sample as same as PrintMicroAVS_Basis function.

607 iMeshMax = pMW->GetNumOfMeshPart();

608 for(uiint iMesh = 0; iMesh < iMeshMax; iMesh++){

609 char cLabel[51="disp"; char cUnit[31="mm"; uiint nDOF=3;

610 pMW->recAVS_Label (iMesh, cLabel, cUnit, nDOF);//recording
Label

611

612 pMW->SelectMeshPart_IX( iMesh );

613 uiint nNumOfNode = pMW->getNodeSize();

614 double *vValue = new doublelLnNumOfNode*nDOFI];

615

616 for(uiint iNode=0; iNode < nNumOfNode; iNode++)

617 for(uiint iDOF=0; iDOF < nDOF; iDOF++) vValuelLiNode*nDOF
+ iDOFJ]= pMW->GetSolutionVector_Val(iMesh, iNode, iDOF);

618

619 pMW->recAVS_Variable(iMesh, nNumOfNode, clLabel,
vValue);//recording valuell

620 };

621 pPMW->PrintMicroAVS_FEMQ) ;

5.1.13 HECMW & T
Finalize B4 Z#FEFOM L, HECMW %##& 79 %,
API;

HECMW %#& T 9% : pMW->Finalize();

FIEI RO TH D,
670 pMW->Finalize();// mpi finalize, logger close
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52 {#E/AF 1; BE—Ayva/,8—Y

52.1 BREEH

KDL ERBLROBIRTHET — X 24K L, £V 774 L TT A M EFEE LT,

L~y 0

L~UL 1

L~UL 2

5.2.2 HERKR

X 5.2.1 BET —2%H\=T7 —2Ik

BV 77 AL ORERETFY, (BICBWT, ZBRIERER L TOH 2, ZOMTIE, Z0ff
I VANNVHICERLEEZRMALTVWD,)

L~UL 0

L~L 1

L~UL 2

Ll 3
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5.2.2 FERE T — 2 %R U= il br i

1.0E+01 I
%r/\ —|evel-0(60 d.o.f.)
1.0E-01 A level-1(243 d.o.f.) [
"\\\/\;‘R/\_\\ - |evel-2(1,275 d.o.f)
1.0E-03 \ \/‘v’\\ level-3(8,019 d.o.f) |
1.0E-05

1.0E-07

1.0E-09 \\
1.0E-11 - vA\/\T\V\—\

1.0E-13 .
0 50 100 150 200 250

Residue [-]

Number of iterations [-]

523 BET—2 EFA L7 —ZDIHIKR

F7-. BEETICLUL 5 OfERE T,
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Ay a/sn—=> 0

5.3.1 BAHE TEHINTZ2ODAY T 23—

5.3.2 RITHKER

5.3.21 BEA T CHBSNIZ2 0D Ay 23— O FHE it R
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54 {ERAFI3; INFTUYF

54.1 ®EEH

FRHHET, 3 LAV TOSNLVF TV y ROEKRWRT A NE{ToT, HFLLDOA vy v afike
ANNT—H2 &,

L~UL 0 L)L 1 L~ 2

5.4.11 MGCG OFT AN THIA L= L ~UL DR

542 HE&KBR

~NF 7YV RERERD Y NAR—DBEOMRE KL, BRI —HLTND Z & 2 LTz,

1.0E+01 I

Y] =
1.0E+00 r,“‘v \ === CG with Blocked Jacobi
1.0E-01 \/\ 4 \
1.0E-02 \\N
1.0E-03 ’V‘v\\\ /\/\\
1.0E-04 _\ \
1.0E-05

1 26 51 76 101
number of iterations

residue [-]

5.4.2 MGCG DU H AR

49




5.4.3 MGCG DEFHE & F

residue [-]

1.0E+01

1.0E+00

1.0e-01

e MGCG(Level=1)

e MIGCG(Level=2) ||

e MIGCG(Level=3)

1.0E-02 -

1.0E-03

1.0E-04

LY

1.0E-05

”\JV\ﬂ\,\

51 101
number of iterations

5.4.4 MGCG UL AR
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6. API

HECMW @ API ([Z>W Rtk 75,

APL /X C++& C 5B 2 H¥F/ET 5. Fortran (X C 53D APL 22O MO T 7T TH D
DTHMT D,

C++® API |34 T namespace pmw |F® [class CMW |FIC/EET 5, Fiid API Ok Tl
namespace 3B X class 4 IFAMET 5,

6.1 AL - & THHE

HECMW DO HLALEE & & TALECTd 5, HECMW Y EDFIHIEEI% & . FrontISTR fLEED 7 7
A NVEB AT 556 TR WEEBEEIIE R D,

C E7& APl
iint mw._initialize_(int* argc, chark* argv);
HECMW IEHEALERDWIHIUE 77 A4 O 4 BLHIAS fstr ALARE 135702,
iint mw_initialize_fstr_(int* argc, char** argv, char ctrlname);
FrontISTR ek D #IHI{L
iint mw_finalize_();

HECMW D#& T /Lsg

C++E 58 API { namespace pmw, class CMW }
uiint Initialize( int argc, chark* argv);
HECMW IEHEALERDWIHIUE 77 A4 O 4 BLIAS fstr ALERE 1358705,
uiint Initialize_fstr( int arge, char¥* argv, string& ctrlname);
FrontISTR ik D #IHIL.
uiint Finalize();

HECMW O#& T L3

6.2 INFT—FRT

CISS =2 v"—7 1 FDFoR

C &7 API

void mw_banner_();

A3 =T M e £oR
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C++E &8 API { namespace pmw, class CMW }
void Banner_Display();
BEHEH S |Za e — T A bR

6.3 File A&

AyvaZr7ANDANT, HEMKEOHTZ2H D,
HECMW #E#D X > 27 7 A )V AN 1T, HECMW O£ HANZH] Y YEIEF- 2B S 5 08,
fstr # A4 7" ClX. FrontISTR Om4 HANCAIY JE5R 235 &b,

C E7 API
iint mw file_read_(char* basename);
Ay 2T 7 ANV DFETRIA TR KEHET 7 A VE BALER
iint mw_file_read_fstr_();
Ay a7 7 ANV DFEFRIA T, FrontISTR 7 7 AV BRALAR
iint mw._file_debug write_();

A 2T FANDT —EF =777 AV T

iint mw_get_fstr_filename_length_mesh_();
iint mw_get_fstr_filename_length_control_();
iint mw_get_fstr_filename_length_result_();
iint mw_get_fstr_filename_length_restart_(Q;
iint mw_get_fstr_filename_length_part_in_();
iint mw_get_fstr_filename_length_part_out_();
iint mw_get_fstr_filename_length_vis_mesh_();
iint mw_get_fstr_filename_length_vis_in_();
iint mw_get_fstr_filename_length_vis_out_();

FrontISTR {LAE D7 7 A L4 O X FH & DO HS

void mw_get_fstr filename_mesh_(char name[], iint* len);
void mw_get_fstr filename_control_(char name[], iint* len);
void mw_get_fstr filename_result_(char name[], iint* len);
void mw_get_fstr_filename_restart_(char name[], iint* len);
void mw_get_fstr_filename_part_in_(char name[], iint* len);
void mw_get_fstr_filename_part_out_(char name[], iint* len);
void mw_get_fstr filename_vis_mesh_(char name[], iint* len);

void mw_get_fstr_filename_vis_in_(char namel[], iint* len);
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void mw_get_fstr_filename_vis_out_(char name[], iint* len);

FrontISTR (LA D7 7 A V4 DEUS

void mw_rlt_start_(iint* step);
B H & 7 7 A  H) owEik

iint mw_rlt_print_(iint* width, char* format, ... );
HHEEFEXT7AOVH A

void mw_rlt_end_();

BHELN 77 ANV IOKT

void mw_print_avs_basis_(iint* ieq);
FLHEZH D MicroAVS HER T 7A/VH 7)
void mw_print_avs_fem_();
R EL D MicroAVS HER T 7 A/ H 7)
void mw_rec_avs_label_(iint* imesh, char* label, char* unit, iint* ndof);
MicroAVS HFH7 7 AL DT~ )L ik
void mw_rec_avs_variable_(iint* imesh, iint* num_of node, char* label, double* value);

MicroAVS £ 7 7 AL D H F71fE B f%

iint mw file_write_res_(iint* step);
YARZ—R 77 AV H
iint mw_set_restart_(iint* step);

YAZ—=RT 7 ANDEEY ) 2—al XIL~E Yk

C++E 58 API { namespace pmw, class CMW }
uiint FileRead(string& basename, bool bBinary);
AV 2T 7 AN DFEIRIA T, FEHET 7 AV E B TAR
uiint FileRead_fstr(bool bBinary);
Ay a7 7 ANV DFEFRA T, FrontISTR 7 7 A VA4 PLALAR
uiint FileDebugWrite();

A aZ g ANDT —EF eI {77 AN T
uiint FileWriteRes(const uiint& nStep, bool bBinary);
VAR —R 77 AV
uiint SetRestart(const uiint& nStep, bool bBinary);

VAR =T 7A)VOEEY Y a—ar XML ~E vk

void PrintRIt_Start(const uiint& nStep, bool bBinary);
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B lEXT 7V o9IHHE
void PrintRlt_P(const uiint& width, const char* format, ... );
void PrintRIlt_R(const uiint& width, const char* format, ... );
Bl #EHXNT7 70
void PrintRIt_End();
HHEXZ 7 VDT

void PrintMicroAVS_Basis(const uiint& ieq);
FLREZE S D MicroAVS ER T 7 AV

void PrintMicroAVS_FEMO();
BERAEELD MicroAVS ERT 7A/VHHH

void recAVS_Label(const uiint& iMesh, char* cLabel, char* cUnit, const uiint& nNumOfDOF);
MicroAVS EFHR 77 AV DT~V gk

void recAVS_Variable(const uiint& iMesh, const uiint& nNumOfNode, char* cLabel, double* pvValue);

MicroAVS £ 7 7 AL D H F71fE B f%

string getFstr_FileName_Mesh();
string getFstr_FileName_Control();
string getFstr_FileName_Result();
string getFstr_FileName_Restart();
string getFstr_FileName_PartIn();
string getFstr_FileName_PartOut();
string getFstr_FileName_VisMesh();
string getFstr_FileName_VisIn(Q);
string getFstr_FileName_VisOut();

FrontISTR {LA D7 7 A 4 DI,

6.4 MERBAEAETEH

C 5% API
void mw_gene_linear _algebra_(iint* num_of algebra, iint doff]);
I H R BT DATHNE D DFNSI ALK T D, DFED Ax=b DAL THD,
void mw_select_algebra_(iint* ieq);
ARSI TV DM R DIEINAIT), T TRIRSN B AU L TRRIE Y LN — D AT lIPEIT S0 2 LA
HDMTIHOND,

C++ API { namespace pmw, class CMW }
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void GeneLinearAlgebra(const uiint& nNumOfAlgebra, uiint* vDOF);

BRI AR AR T DATHNE D DFNRIT M ALK T D, DED Ax=b DA THD,
void SelectAlgebra(const uiint& iequ);

ARSIV TV DR G D BIRZTT), T2 CEIRSNICHRAL S R SUTK U CRIEY VR — D AT, MIPEAT SO LIA
BT OND,

6.5 REKHFEIXDTI - RI ML

C 5% APl

iint mw_matrix_add_elem_(iint* imesh, iint* ielem, double elem_matrix[]);
B MEAT BN DR MEAT I~ & LA -

iint mw_matrix_add_node_(iint* imesh, iint* i_index, iint* j_index, double nodal_matrix[]);
£ A D AR FIPELTFI~D R LIA B

void mw_matrix_clear_(iint* imesh);
BAERIPEITIN DT

void mw_vector_clear_(iint* imesh);

BIST NI S ATD_I M) DIYT

iint mw_matrix_add_elem_24_(iint* imesh, iint* ielem, double elem_matrix[1[24]);
iint mw_matrix_add_elem_60_(iint* imesh, iint* ielem, double elem_matrix[1[60]);
iint mw_matrix_add_elem_12_(iint* imesh, iint* ielem, double elem_matirx[1[12]);
iint mw_matrix_add_elem_30_(iint* imesh, iint* ielem, double elem_matirx[1[30]);
iint mw_matrix_add_elem_18_(iint* imesh, iint* ielem, double elem_matirx[1[18]);
iint mw_matirx_add_elem_45_(iint* imesh, iint* ielem, double elem_matirx[1[45]);
iint mw_matirx_add_elem_20_(iint* imesh, iint* ielem, double elem_matirx[1[20]);
iint mw_matrix_add_elem_40_(iint* imesh, iint* ielem, double elem_matirx[1[40]);
iint mw_matrix_add_elem_15_(iint* imesh, iint* ielem, double elem_matirx[1[15]);
iint mw_matirx_add_elem_9_(iint* imesh, iint* ielem, double elem_matirx[1[9]);

iint mw_matirx_add_elem_48_(iint* imesh, iint* ielem, double elem_matirx[1[48]);
iint mw_matirx_add_elem_6_(iint* imesh, iint* ielem, double elem_matirx[1[6]);

iint mw_matirx_add_elem_10_(iint* imesh, iint* ielem, double elem_matirx[][10]);

BERMAPEATFN O RIKA LTI ~D R LA S, ZEHRY|N—Ta

iint mw_matrix_rhs_set_bc2_(iint* imesh, iint* inode, iint* dof, double* diagval, double* solval);

EBEARACIDT ALV MEDO Y, TRIZH,
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BEAEE S ID OFEMAEOITEFNEZ 07 VT

O] msd=0 B s
B mE= diagval (&3 1 2 A) Ol #EdmmE0 0 27 U 7 ICT 5502 FLOEE

iint mw_matrix_rhs_set_bc_(iint* imesh, iint* inode, iint* dof, double* diagval, double* rhsval);

NFNVTAECEDT AV IV B MEO YR, TINBH,

e

5

SE

B ExdE=—F 17 ¢ i diagval ) B s

iint mw_rhs_set_bc_(iint* imesh, iint* inode, iint* dof, double* value);
FDAR T ~FESE Ak

iint mw_rhs_add_bc_(iint* imesh, iint* inode, iint* dof, double* value);
FN AT IV~ EE N

void mw_get_solution_vector_(double bufl], iint* imesh);
i~ DR

void mw_get_solution_assy vector_(double bufl]);
TR T IARERT IV DEAG

void mw_get_rhs_vector_(double bufl], iint* imesh);
yERURN AN R0Y T

void mw_get_rhs_assy_vector_(double buff]);
T/ T NIRRT VOB

double mw_get_solution_assy_vector_val_(iint* imesh, iint* inode, iint* idof);
T T NVRRT LD inode, idof OEDES

double mw_get_rhs_assy_vector_val_(iint* imesh, iint¥ inode, iint* idof);
T/ T NVATI TRV inode, idof O D HLIS

iint mw_get_solution_assy_vector_dof ();
7RI VARSIV O B B EBOES

iint mw_get_rhs_assy_vector_dof ();

TR T NVERRINVO B HEROBS
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void mw_mult_vector_(double vX[], double vB[);

1731 &518vB FIA_Z ML ORGvX O HA

C++E 58 API { namespace pmw, class CMW }
uiint Matrix_Add_Elem(const uiint& iMesh, const uiint& iElem, double *ElemMatrix);
B EAT BN DR IEATF~0 & LA -
uiint Matrix_Add_Node(const uiint& iMesh, const uiint& inode, const uiint& jnode, double *NodalMatrix);
SR D R ARRIMEAT B~ D 2 LIA T
void Matrix_Clear(const uiint& iMesh);
EARHIPEAT I D2) T
void Vector_Clear(const uiint& iMesh);
BRI IIVIRART IV DRIV )DIVT
uiint Set_BC_Mat_RHS2(uiint& iMesh, uiint& iNodelD, uiint& nDOF, double& diag_value, double& sol_value);
EHHERAZIDT AL 7VESYEO Y, TSR,

BAEH A ID OFEMNAEDOITEFNEZ0 7 VT

O] =0 o
B it= diagval (3 1 2fEA) C0 dmmEo0 7 ) Fickd+ 246027 R OEE

uiint Set_BC_Mat_RHS(uiint& iMesh, uiint& iNodelD, uiint& nDOF, double& diag_value, double& rhs_value);
RFINVTAEZEDT AV IV BEFRMEO YN, FRSM,

B =15 1 fi( diagval ) [ Iy

uiint Set_.BC_RHS(uiint& iMesh, uiint& iNodelD, uiint& nDOF, double& value);
DTN ~FES & b

uiint Add_BC_RHS(uiint& iMesh, uiint& iNodeID, uiint& nDOF, double& value);
ATV ~EE NS

void GetSolution_Vector(double* buf, const uiint& imesh);

R~ b OIS
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void GetSolution_AssyVector(doublex buf);
T YT NARART LD EE
void GetRHS_Vector(double* buf, const uiint& imesh);
FRI MV OEUAS
void GetRHS_AssyVector(double* buf);
TY T NN RIS
double& GetSolutionVector_Val(const uiint& imesh, const uiint& inode, const uiint& idof);
T T IRV D inode, idof OAEDEE
double& GetRHSVector_Val(const uiint& imesh, const uiint& inode, const uiint& idof);
T T IV RTRLD inode, idof OfE D EE
uiint& GetSolutionVector DOF();
TR T NRERT IO B RO A
uiint& GetRHSVector_ DOF();
TRUTNATNRI ML O B B O
void multVector(double* vX, double* vB);

ATANEGHvB B~V DFEvX DO HUASF

6.6 BEKHEYVIL/IN—

BRI ) L N — D FEAT

C 7 APl

iint mw_solve_(iint* iter_max, double* tolerance, iint* method, iint* pre_condition);
method = 1:CG, 2:BiCBSTAB, 3:GPBiCG, 4:GMRES

pre_condition = 1:Jacobi, 2:MG, 3:SSOR, 4:ILU

C++E 58 APl { namespace pmw, class CMW }

uiint Solve(iint& iter_max, double& tolerance, iint& method, iint& precondition);
method = 1:CG, 2:BiCBSTAB, 3:GPBiCG, 4:GMRES

precondition = 1:Jacobi, 2:MG, 3:SSOR, 4:ILU

6.7 MBEAV 1EEOEE

~NVF 7Yy FEEMEEZMETLHETH D,

FEEPREr TH-oThH, Ay Vo NHBEREMEST DL OICFOCHTBERD D,

L ZE B
C 78 API
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iint mw_refine_(int* num_of refine);
AT Ay 2% E OB L BB T D,
iint mw_mg_construct_(int* num_of refine);
mw_refine &[] — BIEL,
void mw_finalize_refine_();
W& e A DA S Ol L 72 B R B R e LA AR Y — DR 95,
void mw_finalize_mg_construct_();

mw_finalize refine &[] — BE%L,

C++E 58 API { namespace pmw, class CMW }
uiint Refine(const uiint& nNumOfRefine);

AT Ay 2% FE OB LB ET D,
void FinalizeRefine();

Ik JoB A s D R S R L7 B B 56 70 & % A ) — DRSS B,
6.8 F*waTF—AR-FHER

HECMW DX v ¥ a7 =227 78 A4 5o OB W TR T %,

Ava7—4% APl ZFH LT HECMW WNEID A v ¥ a7 —XIZT7 78 AT 5 FIEE K ENITHE
T BIUEFIL

1. Assemble Model(F @ #1570 b M B2 8 (LeveD D 7 & 7L « 7 /L% BUfG)

2. Mesh (Assemble Model 75, %72 Mesh 73— % Hif5)

3. Element (Mesh 7>5 ., 72 B3R % HufS)

4. Node (3 # O NodelD 7> 5 Node % HtfH)
DEICFMHFTZET, Ay vadDTF—HILT IV EATHIENTE D,

C 7 APl
iint mw_get_num_of assemble_model ();

Assemble Model DfE%->FEY | FEfE X (mMGLevel+ DO HUGF$ 2B TH D,
void mw_select_assemble_model (iint* mglevel);

Assemble Model DEREZTHEE TH D, 51 EL N NLFK S THD,
iint mw_get_num_of mesh_part_();

BREIL TS Assemble Model 0 Mesh »$—> DA ¥4 B3 32 B ThH 5,
void mw_select_mesh_part_with_id_(iint* mesh_id);

BEIREAL TS Assemble Model O Mesh 78— DBRET 5 THS,

BIEIAY Y 28—V ID B THD,

void mw_select_mesh_part_(iint* index);

EINEIN TS Assemble Model @ Mesh 23— DRIR 2T 5 TH 5,
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51%0T Assemble Mode (ZAFTET D Mesh /X —Y DELFIA > 7 v I A% 5 Th %,
void mw_select_element_with_id_(iint* elem_id);
BRI TS Mesh =Y DBEREORIRET LB THD, 518ITEFHE ID FE 5 THD,
void mw_select_element_(iint* index);
RSN TS Mesh 73—y DEHRDFRINE T LB THD,
FI80E Mesh S —=VZFAET HDERDOBINAL T v I A% 5 TS,
iint mw_get_element_type_(;
HRIAT ORIGETLHEBTHD,
iint mw_get_num_of element_vert_();
BREN TOWHERDOEAR AT OB THD,
void mw_get_element_vert_node_id_(iint v_node_id[]);
BRENTOVDEROTHRD/—R ID 2B 2l THD, 515k v_node id[IZfRASND,
iint mw_get_num_of element_edge_();
BIRSN TWDERDOWE TG T DB THL,
void mw_get_element_edge_node_id_(iint v_node_id[]);

BRIV TWDEFEOND /—K 1D #H5GT 208 Thd, 514 v node id[IZfR A2,

void mw_get_node_coord_(iint* node_id, double* x, double* y, double* z);

BRE NI Mesh NOHTREIEZ UG T 2METHD, 51 x, v, z ITAASh2,

iint mw_get_num_of node_();

BRI TS Mesh S —Y Ol R Z TG T 28 Th 2,
iint mw_get_num_of node_with_mesh_(iint* imesh);

BRI TS Mesh S —Y O R Z TG T 28 Th 2,
iint mw_get_num_of element_();

BRI TVD Mesh =Y DO BB HEZ G TLHHTHS,
iint mw_get_num_of element_with_mesh_(iint* imesh);

BRI TVD Mesh =Y D BB HZ G TLEHTHS,
iint mw_get_node_id_(iint* index);

BH AT I AR FDDEILED ID FHEEIGT D
iint mw_get_element_id_(iint* index);

Blgl AT oI AR ZINLERZD ID FEEBFT25
iint mw_get_node_index_(iint* id);

i ID FBNOEINAL T v I AR ZERSGT S
iint mw_get_element_index_(iint* id);

W ID BEDDOEINAL T v I AEZ BFETRSET5
iint mw_get_num_of aggregate_element_(iint* node_id);

FaEHi L ID O AP RE D R HA MG T D
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iint mw_get_aggregate_element_id_(iint* node_id, iint* index);

fe e Ei A 1D O AP HE R 22K 1D 2S5

C++E 58 API { namespace pmw, class CMW }
uiint GetNumOfAssembleModel();
Assemble Model DEE>FY | FEE K (mMGLevelt DO G I 2B THD,
void SelectAssembleModel(const uiint& mgLevel);
Assemble Model DIEIRZ LB THD, FIEIIFEE L~V E S THD,
uiint GetNumOfMeshPart();
RS TS Assemble Model O Mesh 23— OE %A Bt 3 5B TH S,
void SelectMeshPart_ID(const uiint& mesh_id);
BRE N TS Assemble Model @ Mesh 23— D#IRET L% TH D,
FIENEAY Y 2—=Y ID B S THD,
void SelectMeshPart_IX(const uiint& index);
BRE TS Assemble Model @ Mesh 23— DEIRZET L% THD,
51%1% Assemble Mode \ZAFET 2 Mesh /X =Y DELFIA L T v 7 AFE 5 T %,
void SelectElement_ID(const uiint& elem_id);
BIRESHTND Mesh N—Y DEBDORIRE T LEBTH D, 5I1BITESE ID F 5 THD,
void SelectElement_IX(const uiint& index);
RSN TS Mesh /3—Y DERDIRINE T LR THD,
F180E Mesh N —=VZFAET HHROBLIN AL T v I AFE 5 Thb,
uiint GetElementType();
HRIAT ORGETLEBTHD,
uiint GetNumOfElementVert();
BIRSN T ERDOTH AR EIG T BB THD,
void GetElementVertNodelD(iint* vNodelD);
BIRSNTOWDLHEFDOTEHRD /—K ID 2SI D THD, 518 vNodelD IZRASHD,
uiint GetNumOfElementEdge();
BIRSNTODHEFR DU EETGFT DK THD,
void GetElementEdgeNodelD(iint* vNodelD);
BRENTOWDEROAD /—F ID ZAGFT DB TH D, 515 vNodelD IZfAASID,
void GetNodeCoord(const uiint& node_id, double& x, double& y, double& z);
BIRSNTC Mesh WO RUEIEZ TG T OB THD, 51 x, v, z IIWASHhD,
uiint getNodeSize();
BIREN TS Mesh 73— OFi Bz G 3 2B Ch D,
uiint getElementSize();
RSN TS Mesh =Y DEFLKZ G T DK THD,

uiint getNodeSize(uiint iMesh);
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BRI TS Mesh /8 —Y Offi i & S T 55 Th D,
uiint getElementSize(uiint iMesh);
BRI TVD Mesh =Y DE B HZ G TLH#THS,
uiint& getNodeID(const uiint& index);
FLBA Y T v 7 2F G B0 1D & 52 G125
uiint& getElementID(const uiint& index);
FLBAY T v I A G LBEFED ID B 52 G5
uiint& getNodelndex(const uiint& id);
i ID B BNOESAL T v I AR S ERGT S
uiint& getElementIndex(const uiint& id);
TWE D BEDDOEIIA T v I/ AEZ FERSETS
uiint getNumOfAggregateElement(const uiint& node_id);
FREH A 1D DO I HER T 5 BER B2 ST 5
uiint& getAggregateElementID(const uiint& node_id, const uiint& ielem);

FREH AL ID OJE PICHE T2 BF ID # IG5

69 BFRAEA4T

BEHEIBINDOZ A THE S H2IKT,

C EF API
iint mw_elemtype_hexa_();

ANHEE 1 IRER GRS ERIBRE 52T
iint mw_elemtype_hexa2_();

ANHEE 2 IWERGR BT ERIBIRE 52T
iint mw_elemtype_tetra_(;

WA 1 RERBRER ST EBRBRE SEIRT
iint mw_elemtype_tetra2_();

Wk 2 REFRTGREB T ERIBIRE LIRS
iint mw_elemtype_prism_();

TVAL N RERTGIREH T ERGRE 5L
iint mw_elemtype_prism2_();

TVAL 2 RERTGIR BT ERIRE 52T
iint mw_elemtype_quad_0;

PO 1 IREFRTGIREB T ERIIRE 5L T
iint mw_elemtype_quad2_();

WEOTE 2 REF R EH T ERREF T2 T
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iint mw_elemtype_triangle_();

=M1 RBERBREBTERBRE 2R T
iint mw_elemtype_triangle2_();

= 2 RBERBREZBTERRE 2R T
iint mw_elemtype_line_();

1 RBRIGREBR T ERIGIRE 2T
iint mw_elemtype_line2_();

B2 WBRGREBR T ERIGIRNE 2T
iint mw_fistr_elemtype_hexa_();

N 1 IREFRTEIREZBLT FrontlSTR BERIRE B 2K T
iint mw fistr_elemtype_hexa2_();

NHE 2 REHRTEIRAZBLT FrontISTR BERIRE 2K T
iint mw_fistr_elemtype_tetra_();

Wil 1 IRERTIRZEBLT FrontISTR R IREEZ KT
iint mw_fistr_elemtype_tetra2_();

Wi 2 IRERTZIRZBLT FrontISTR ZHHETBIREEZ KT
iint mw_fistr_elemtype_prism_();

TVRL 1 WEFRGIREBLT FrontISTR BRI E FEIK T
iint mw_fistr_elemtype_prism2_();

TUVRL 2 REFHTGRAZBLT FrontISTR BRI RE 4IRS
iint mw_fistr_elemtype_quad_Q;

WiATE 1 IREFRTZIRZEBLT FrontISTR ZHHETBRE FZ KT
iint mw_fistr_elemtype_quad2_();

WiATE 2 IR BRI ZEBLT FrontISTR R TEIRE LK T
iint mw_fistr_elemtype_triangle_();

=ZA 1 REFFIREZBLT FrontISTR BERBRE 52K T
iint mw._fistr_elemtype_triangle2_();

=A 2 WEHRTFIREZBLT FrontISTR BERBRE 52K T
iint mw fistr_elemtype_line_();

#r 1 IREFRARZBLT FrontISTR BHRIRE 541K T
iint mw fistr_elemtype_line2_Q;

#h 2 WEF AR ZBLT FrontISTR BHRIRE 541K
iint mw fistr_elemtype_to_mw3_elemtype_(iint* fistr_elemtype);

FrontISTR B B RFE 575 HECMW ZEHR TR F 5 & 15
iint mw_mw3_elemtype_to_fistr_elemtype_(iint* mw3_elemtype);

HECMW ZEZ IR % 575 FrontISTR BRI IR E 54 BS

C++=#8 APl { namespace pmw, class CMW }
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uiint elemtype_hexa();

ANHEE 1 IRERGIREH S ERIRE 52T
uiint elemtype_hexa2();

NIHEE 2 RERGIR B ERIRE 52T
uiint elemtype_tetra();

A 1 REFRREHTEBRBRE SEIRT
uiint elemtype_tetra2();

M 2 RERIREH T EBRBRE 52T
uiint elemtype_prism();

TVXL 1 RERGREH T BRI RE SERT
uiint elemtype_prism20);

TVRL 2 WERGIREH T BRIRE SERT

uiint elemtype_quad();

MO 1 IREFRGIREHR T EBRBIRE SEIRT
uiint elemtype_quad2();

MO 2 REFRIREHR T EBRBIRE SEIRT
uiint elemtype_triangle();

= 1 RERGRH T ERILRE 52T
uiint elemtype_triangle2();

A 2 RER GRS ERIBRE 52T
uiint elemtype_line();

M1 RERBREB T ERRE 52T
uiint elemtype_line2();

M2 WERBREB T ERRE 52T
uiint fistr_elemtype_hexa();

ANEMR 1 IRBERZIRAZBL T FrontlSTR BHEKREF FE2IKRT
uiint fistr_elemtype_hexa2();

NER 2 REFRZIRABLT FrontISTR BRI EF FE2IRT
uiint fistr_elemtype_tetra(;

VU4 1 R EEFTEIR A BT FrontISTR B TIRF 52k 7
uiint fistr_elemtype_tetra2();

VU i {4 2 IREEFTE IR A BT FrontISTR BEHE IR T 52k 7
uiint fistr_elemtype_prism();

VR 1 WEFAREZBLT FrontISTR ZEHR AR E 541K+
uiint fistr_elemtype_prism20);

TURDL 2 WEFAREZBLT FrontISTR EHR AR E 541K+
uiint fistr_elemtype_quad(;

P 1 IREEHETER A BT FrontISTR EHE IR T 5 2R 7
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uiint fistr_elemtype_quad2();

MWiATE 2 IREFR IR ZBLT FrontISTR R IREEZ KT
uiint fistr_elemtype_triangle();

=M 1 REFREIREZBLT FrontISTR BERIRE B 2K T
uiint fistr_elemtype_triangle2();

=AM 2 WERTEIREZBLT FrontISTR BERIRE B 2K T
uiint fistr_elemtype_line();

B RBHEEREBLT FrontISTR BRI IRFE B 2K T
uiint fistr_elemtype_line2();

B2 WEHEREBLT FrontISTR BRI IRFE B 2K T
uiint fistr_elemtype_to_mw3_elemtype(const uiint& fistr_elemtype);

FrontISTR ZH I IKE 575 HECMW ZH JIkFE 54 5
uiint mw3_elemtype_to_fistr_elemtype(const uiint& mw3_elemtype);

HECMW Z IR % 575 FrontISTR EE IR E 54 BS

6.10 FiRBI%K

HECMW 279~ 5 RS 2 IS T 2 BT H 5.

C &/ AP

iint mw_get_num_of integ_point_(iint* shape_type);
TR BRI DR 53 R D BUSBE TH D,

void mw_shape_function_on_pt_(iint* shape_type, iint* igauss, double N[]);
ST ESNIZIBIREER Y A7 Oy R TORR B E ST 5,
B RIZB T 22 TOIIREE DB TR LD,

void mw_shape_function_hexa81_(iint* igauss, iint* ishape, double* N);

N 1 Fi 53 581 OTRARBIEBORE Sy /i igauss, Hi il ishape TOTR BB ZTAGFT 2
void mw_shape_function_hexa82_(iint* igauss, iint* ishape, double* N);

AN 1R R 53 558 DTLARBAR DR S) il igauss, Hi sl ishape TOTKBEEZTAFT 5
void mw_shape_function_hexa201_(iint* igauss, iint* ishape, doublex N);

AR 2 KR53 11 DOTAR B DOFE Sy A igauss, Hi sl ishape TOTIR AT 5
void mw_shape_function_hexa202_(iint* igauss, iint* ishape, double* N);

ANTHAR 2 KR53 18 DR BISDFH Sy A igauss, Hi sl ishape TOTIR A TIGFT 5
void mw_shape_function_hexa203_(iint* igauss, iint* ishape, double* N);

ANTHAR 2 KR53 12T OTCIRBAE DR 53 51 igauss,, Hi /X ishape TOIARBIEZ IG5
void mw_shape_function_tetra41_(iint* igauss, iint* ishape, double* N);

WU 1 -5 s 1 OTEIRBI B OFE 43 & igauss, Hi sl ishape TOTERKEHE TS5
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void mw_shape_function_tetral01_(iint* igauss, iint* ishape, double* N);

VUi 2 Yk -FE 47 s 1 OFIRBIELOFE 53 41 igauss, i ishape TORMK A S35
void mw_shape_function_tetral04_(iint* igauss, iint* ishape, double* N);

VU ifi A 2 Yk -FE 57 i 4 OFIRBIELDOFE 53 41 igauss, i ishape TORMK A BG4 2
void mw_shape_function_tetral015_(iint* igauss, iint* ishape, double* N);

VU T {4 2 R - Al 43 . 15 DI RIS DI 53 4 igauss, Hi /R ishape TOIRBIHAE TS T 5
void mw_shape_function_prism62_(iint* igauss, iint* ishape, double* N);

VAL W FH53 52 OFARBIFLOFE Sy 5 igauss,, Hi s ishape TOGIRBIEZ TGS 2
void mw_shape_function_prism156_(iint* igauss, iint* ishape, double* N);

VAL 2 W T3 15 6 OFARBIFLOFE Y i igauss,, Hi sl ishape TOGIRBIEZ TGS 2
void mw_shape_function_prism159_(iint* igauss, iint* ishape, double* N);

TVXL 2R F5 K9 DR BB DOFE 5y /. igauss, Hi sl ishape TOIRBEI Kz 572
void mw_shape_function_prism1518_(iint* igauss, iint* ishape, double* N);

TVAL 2 R F57 15 18 DR BIE DR 57 4% igauss, Hisl ishape TOIRBAEAE G T2
void mw_shape_function_quad41_(iint* igauss, iint* ishape, double* N);

MWATE 1 K -F855 s 1 OTEIRBIDOFE 43 & igauss, &i s ishape TOTEK A AT 5
void mw_shape_function_quad84_(iint* igauss, iint* ishape, double* N);

MWATE 1 K -F855 4 DTSR B OFE 43 & igauss, &i s ishape TOTEK A AT 5
void mw_shape_function_quad89_(iint* igauss, iint* ishape, double* N);

PSOTE 2 R -F8 55 s 9 DICIRBAELDFE 53 i igauss, Hi i ishape TOTAR B Z IAGT 5
void mw_shape_function_tri31_(iint* igauss, iint* ishape, double* N);

A LIR B 1 OJRIRBEEORE Sy R igauss, Him. ishape TOKEBEIG TS
void mw_shape_function_tri63_(iint* igauss, iint* ishape, double* N);

= 2 IR -F . 3 DIRIRBEE DSy 4R igauss, Him. ishape TOKEBEIG TS
void mw_shape_function_line21_(iint* igauss, iint* ishape, double* N);

M1 By i 1 OTRARBAE O Sy 1 igauss, il ishape TOTIR BB Z IG5
void mw_shape_function_line32_(iint* igauss, iint* ishape, double* N);

W2 WA IR 2 OFR BB OFE ) 4 igauss, Hii A ishape TOIREIE A TS 95

void mw_dndr_(iint* shape_type, double dndr[]);
B ANEAR AP AN/ dr Z2—fE THRAG 2, dNdr 1%, — SO’ TH S,

void mw_dndr_hexa81_(iint* igauss, iint* ishape, iint* iaxis, double* dndr);
NHEE 1 IR-Fi 0 R 1 DR D B SRR CO AR A TG T 5

void mw_dndr_hexa82_(iint* igauss, iint* ishape, iint* iaxis, double* dndr);
N 1R T R 8 DIFIRBEE D B SRR CO AR A TG T 5

void mw_dndr_hexa201_(iint* igauss, iint* ishape, iint* iaxis, double* dndr);

AN 2 R 53 5L OTEARBEE D B NEFE TO AR Z IG5
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void mw_dndr_hexa202_(iint* igauss, iint* ishape, iint* iaxis, double* dndr);
I 2 IR - FE 50 8 DI IRBE%L D B RIBAE CO A A G T 5

void mw_dndr_hexa203_(iint* igauss, iint* ishape, iint* iaxis, double* dndr);
I 2 IR - FE 3 B 27 OTRRBIE O B RERE T O AR EZTET5

void mw_dndr_tetra41_(iint* igauss, iint* ishape, iint* iaxis, double* dndr);
WU R 1 R -F& 50 R 1 OTRRBIE D B REIECTO AR EZ IG5

void mw_dndr_tetral01_(iint* igauss, iint* ishape, iint* jaxis, double* dndr);
WU R 2 R -F& 55 AR 1 OTRARBIE D B REE CO AR Z IS TS

void mw_dndr_tetral04_(iint* igauss, iint* ishape, iint* iaxis, double* dndr);
MUK 2 IR -F& 55 K 4 OTRRBIE O B REE CO AR Z IS TS

void mw_dndr_tetral015_(iint* igauss, iint* ishape, iint* iaxis, double* dndr);
PO A 2 - B 50 R 15 DI IRBE % D B SRR CO AR A TG TS

void mw_dndr_prism62_(iint* igauss, iint* ishape, iint* iaxis, double* dndr);
TVXL 1 IRF5 12 DICREE O B REE TOARZ IG5

void mw_dndr_prism156_(iint* igauss, iint* ishape, iint* iaxis, double* dndr);
TVXL 2 R Fi53 1 6 DRSO B REE TOAREZIE 5

void mw_dndr_prism159_(iint* igauss, iint* ishape, iint* iaxis, double* dndr);
TVXL 2 R Fi5 KA 9 DICREE O B REE TOARZIE 5

void mw_dndr_prism1518_(iint* igauss, iint* ishape, iint* iaxis, double* dndr);
TURL 2 W T R 18 OIRRBIEL D A R AR TO AR Z IG5

void mw_dndr_quad41_(iint* igauss, iint* ishape, iint* iaxis, double* dndr);
TS 1 kA5 i3 1 OTRIRBIE D B REIE TO AR E TGS 2

void mw_dndr_quad84_(iint* igauss, iint* ishape, iint* iaxis, double* dndr);
PO T 2 IR - B0 3K 4 OTIRBIE D B REAE TO AR E TGS 2

void mw_dndr_quad89_(iint* igauss, iint* ishape, iint* iaxis, double* dndr);
PO T 2 IR - B 53 3R 9 DTIRBIE D B AREAE TO AR E TGS 2

void mw_dndr_tri31_(iint* igauss, iint* ishape, iint* iaxis, double* dndr);
=M1 R FI R OTRBIE D B REE TOAREZ IS TS

void mw_dndr_tri63_(iint* igauss, iint* ishape, iint* iaxis, double* dndr);
ZATE 2 B R 3 DTSR BI% D B REE COAREZIET 5

void mw_dndr_line21_(iint* igauss, iint* ishape, double* dndr);
BRL B S OFIRBEIE D B RIERE T O AR A IS T5

void mw_dndr_line32_(iint* igauss, iint* ishape, double* dndr);
R 2 TR S 2 O IRBEE D B SRR T O AR A IS T5

void mw_dndx_(iint* elem_type, iint* num_of integ, iint* ielem, double dndx[]);

FEE L7223 Index & 5 DEHIT OV CZEH AR COEBIBA G AL EREE —fH G35, fEIZ51% dNdx IZfRA
S#LD, dNdx 1Z—FIDEEHTH D,

KBERIAT LR B ET DL TR AR ET 2,
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void mw_det_jacobian_(iint* elem_type, iint* num_of integ, iint* igauss, double* det_j);
Jacobian 1T HIRAEUF T LR TH D, 515 det] ITIRAEZND,
COBIBEAEMFOH T EATICE A L2 dNdx GH5R O det] DEPRASND,
KERIAT LR RBE R ET 2ZETRRBERERET 5,

void mw_weight_(iint* elem_type, iint* num_of integ, iint* igauss, double* w);
Gauss fE5r MO BEHEZTETHHEE TH D, 518 w ITRAEIS,
KEEIAT LR SRR ET TR AR E 35,

iint mw_shapetype_hexa81_();

IR B Hexa81 DX AT /543K T,
iint mw_shapetype_hexa82_();

T IR B Hexa82 DX AT /543K T,
iint mw_shapetype_hexa201_();

IR B Hexa201 DX AT BH KT,
iint mw_shapetype_hexa202_();

IRk B Hexa202 DX AT BH KT,
iint mw_shapetype_hexa203_();

TER B3 Hexa203 DA A7 F 52K T,
iint mw_shapetype_tetra4l_();

TEIRBA%L Tetradl DX AT FEFEIRT,
iint mw_shapetype_tetral01_();

TEAREIEL Tetral0l XA T HEH5EHIK T,
iint mw_shapetype_tetral04_();

TEAREIEL Tetral04 DFAT HE5EHIK T,
iint mw_shapetype_tetral015_0;

TR BA%L Tetral015 DX AT F SR T,
iint mw_shapetype_prism62_();

AR B %L Prism62 DX A 7 H AR T,
iint mw_shapetype_prism156_();

AR B Prism156 DX A7 & 5% T,
iint mw_shapetype_prism159_();

JEAR B Prism159 DX A7 F 5% T,

iint mw_shapetype_prism1518_0);

TEAR A% Prism1518 DA AT H 52K,

iint mw_shapetype_quad41_0);
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TR B2k Quaddl DXATHFF AT,
iint mw_shapetype_quad84_();

TR B2k Quad8d DX AT HF S AT,
iint mw_shapetype_quad89_();

TR B2k Quad89 DA A7 HF S AT,
iint mw_shapetype_tri31_();

IR BA%L Triangle3l DX AT F 54K T,
iint mw_shapetype_tri63_();

IR BA%L Triangle63 DX AT F 54K T,
iint mw_shapetype_line21_();

FIRBA%L Line2l DXATHK 5HIKT,
iint mw_shapetype_line32_();

IR BA%L Line32 DXA T HR SHIK T,

C++E# API { namespace pmw, class CMW }
uiint& NumOflntegPoint(const uiint& shapeType);
TR BAEREIE B O 57 A O HUEBE Ch B,

void ShapeFunc_on_pt(const uiint& shapeType, const uiint& igauss, vdouble& N);
Bl CHRESNIZIRBEE AT O 77 M CORIRBEEE BET 5,
&7 RIZB T 22 TORRBEIEI RS TIRSND,

void ShapeFunc_on_pt(uiint shapeType, uiint igauss, double N[]);
FHIr T OGRS Z TS T 5, B0 RICHBIT 22 TORKBEEA RS TREND,
void ShapeFunc(const uiint& shapeType, vvdouble& N);
FIETHRE SN Z AT HON T, 2D R OTGIRBEEZ — i CTIRG 5, [0 S 1-UBKBEEE 5 ]DONEFF O
2 ERELHITHD,

double& ShapeFunc_Hexa81(uiint igauss, uiint ishape);

NHEE 1 IR-Fi 5 R L DGR DR 5y /K igauss, Hi A ishape TOKBEEETAGT 5
double& ShapeFunc_Hexa82(uiint igauss, uiint ishape);

N 1 IR T R 8 DIFIRBEE DR 4y iR igauss, Hi A ishape TOIKBEEETAGT 5
double& ShapeFunc_Hexa201(uiint igauss, uiint ishape);

N 2 K- T . 1 DTEIR B DFE Sy 45 igauss, Hi s, ishape TOKEBEIG TS
double& ShapeFunc_Hexa202(uiint igauss, uiint ishape);

SR 2 IR - T . 8 DIBIR AR D4y 45 igauss, Him. ishape TOKEBEIG TS
double& ShapeFunc_Hexa203(uiint igauss, uiint ishape);

AR 2 KR53 12T OTZIRBAE DR 53 5 igauss, Fi /A ishape TOIARBIEZ IG5
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double& ShapeFunc_Tetra41(uiint igauss, uiint ishape);

Ui 1 Yk -FE 57 s 1 OFIRBIELDOFE 53 41 igauss, i/ ishape TORMK A S35
double& ShapeFunc_TetralO1(uiint igauss, uiint ishape);

VU imi A 2 Yk -FE 47 s 1 OFIRBIELDOFE 53 41 igauss, i ishape TORMK A BfE 32
double& ShapeFunc_Tetral04(uiint igauss, uiint ishape);

VU ifi A 2 Yk -FE 47 s 4 OFIRBIELDOFE 53 4L igauss, i/ ishape TORMK A S35
double& ShapeFunc_Tetral015(uiint igauss, uiint ishape);

VU i A 2 Y- A543 4 15 OTCARBIE DO FE 53 4 igauss, Hil ishape TOIK %A G T2
double& ShapeFunc_Prism62(uiint igauss, uiint ishape);

TURA 1R FESY 2L 2 OFAIRBIELDOFE ) 2L igauss, i1 ishape TORM A B35
double& ShapeFunc_Prism156(uiint igauss, uiint ishape);

TVXL 2R Fi53 K 6 DR BB OFE 5y /. igauss, Hijl ishape TOIRBEI Kz 572
double& ShapeFunc_Prism159(uiint igauss, uiint ishape);

TVXL 2R F5 K9 DI BB DFE 5y . igauss, Hi sl ishape TOIRBEI Kz 572
double& ShapeFunc_Prism1518(uiint igauss, uiint ishape);

TVAL 2 R F57 15 18 DR BIE DR 57 4% igauss, Hisl ishape TOIRBAEAE G T2
double& ShapeFunc_Quad41(uiint igauss, uiint ishape);

MWATE 1 K -F855 s 1 OTEIRBIDOFE 43 & igauss, &i s ishape TOTEK A AT 5
double& ShapeFunc_Quad84(uiint igauss, uiint ishape);

POTE 1 IR -F8 57 55 4 DTCIRBAELDFE 53 5L igauss, Hi i ishape TOTAR B Z G T 5
double& ShapeFunc_Quad89(uiint igauss, uiint ishape);

PSOTE 2 R -F8 55 s 9 DICIRBAELDFE 53 i igauss, Hi i ishape TOTAR LK Z IAGT 5
double& ShapeFunc_Triangle31(uiint igauss, uiint ishape);

=T 1R RS R 1 OTAR B DOFE Sy & igauss, Hi sl ishape TOTIR A TGS
double& ShapeFunc_Triangle63(uiint igauss, uiint ishape);

=T 2 KRS R 3 DTAR B DOFE Sy A igauss, Hi sl ishape TOTIR A TIGFT 5
double& ShapeFunc_Line21(uiint igauss, uiint ishape);

M1 BE5y i 1 OTCARBAE OS5y 1 igauss, Hi gl ishape TOTIR BB Z IG5
double& ShapeFunc_Line32(uiint igauss, uiint ishape);

M2 By i 2 DTCARBAEORESy 1 igauss, il ishape TOTIR BB Z IG5
void dNdr_on_pt(const uiint& shapeType, const uiint& igauss, vvdouble& dNdr);

B AREERE COH EBA TG T 5B THL, 518 dNdr IZFRAS LD,

Iy RZ & dN/dr 2535, dNdr 1EURK BAE]-DFE R 7 M1 2 HELS TH D,
void dNdr(const uiint& shapeType, vvvdouble& dNdr);

B R ARL AN/ dr 22— 5 THUG T 5, dNdr 1305 - DR BI-DAAE F 1m0 3 HEES Th D,
void dNdr(const uiint& shapeType, double dNdr[]);

H SRR ABL AN/ dr Z— 45 THUAS 3 %, dNdr 1%, —FIDRLHITH D,
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double& dNdr_Hexa81_on_pt_on_shape(uiint igauss, uiint ishape, uiint iaxis);
NI 1 IR -FE 5 R 1 OIIRBEE D B RIBAE COAE A2 G T 5
double& dNdr_Hexa82_on_pt_on_shape(uiint igauss, uiint ishape, uiint iaxis);
I 1 IR -FE 5 R 8 DIBIRBE%L D B RIEAE COAE A G T 5
double& dNdr_Hexa201_on_pt_on_shape(uiint igauss, uiint ishape, uiint iaxis);
I 2 IR -FE 50 R 1 OIBIRBEEL D B RIBAE COAE A G T 5
double& dNdr_Hexa202_on_pt_on_shape(uiint igauss, uiint ishape, uiint iaxis);
I 2 IR - FE 0 8 DI IRBE%L D B RIBAE CO A A G T 5
double& dNdr_Hexa203_on_pt_on_shape(uiint igauss, uiint ishape, uiint iaxis);
IR 2 IR - FE 3 B 27 OTRRBISE O B RIERE T O AR EZTET5
double& dNdr_Tetra41_on_pt_on_shape(uiint igauss, uiint ishape, uiint iaxis);
DO 44 1 k- B0 3L 1 OFRIRBIE D B SRR T O AR & BUAF 2
double& dNdr_Tetral01_on_pt_on_shape(uiint igauss, uiint ishape, uiint iaxis);
DO i 44 2 Pk - A5 3R 1 OFRIRBIE D B AREAE TO AR & BTGS2
double& dNdr_Tetral04_on_pt_on_shape(uiint igauss, uiint ishape, uiint iaxis);
DU i 44 2 R - 50 3K 4 DTIRBIE D B AREAE TO AR & BTGS2
double& dNdr_Tetral015_on_pt_on_shape(uiint igauss, uiint ishape, uiint iaxis);
DU i 44 2 R - A5 3R 16 DR BIE D B NBIE TO AR Z IS 35
double& dNdr_Prism62_on_pt_on_shape(uiint igauss, uiint ishape, uiint iaxis);
TUZA IR FH 7 WER 2 DFCARBIS D B REAE T O AR A TAF T2
double& dNdr_Prism156_on_pt_on_shape(uiint igauss, uiint ishape, uiint iaxis);
TUR D2 R Ty AR 6 DIARBIS D B REAE T O AR A TAFT 2
double& dNdr_Prism159_on_pt_on_shape(uiint igauss, uiint ishape, uiint iaxis);
TUR 2 R Ty A9 DIEARBIL D B RJEAE T O AR A TAFT 2
double& dNdr_Prism1518_on_pt_on_shape(uiint igauss, uiint ishape, uiint iaxis);
TURL 2 T R 18 OIRRBIEL D A REAR TO AR Z IG5
double& dNdr_Quad41_on_pt_on_shape(uiint igauss, uiint ishape, uiint iaxis);
TS 1 kB0 i3 1 OTRIRBIE D B REIE TO AR E BTGS2
double& dNdr_Quad84_on_pt_on_shape(uiint igauss, uiint ishape, uiint iaxis);
VU3 T 2 IR - Bl 53 3K 4 OTIRBIER D B REIE TO AR E TG 2
double& dNdr_Quad89_on_pt_on_shape(uiint igauss, uiint ishape, uiint iaxis);
VU3 TE 2 IR - Bl 53 3R 9 OTZIRBIE D B REE TO AR E TG 2
double& dNdr_Tri31_on_pt_on_shape(uiint igauss, uiint ishape, uiint iaxis);
AT 1 R -B R OTRBI% D B REE COAREZIET 5
double& dNdr_Tri63_on_pt_on_shape(uiint igauss, uiint ishape, uiint iaxis);
ZATE 2 B0 R 3 DTSR BI% D B REE COAREZIET 5
double& dNdr_Line21_on_pt_on_shape(uiint igauss, uiint ishape);
1B AR 1 OTARBI S D B R EIE CO AR AT T 5
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double& dNdr_Line32_on_pt_on_shape(uiint igauss, uiint ishape);
BR 2 W FE Gy AR 2 DTGIRBIE D B RIEAE CO AR A TG TS
void Calculate_dNdx(const uiint& elemType, const uiint& numOflnteg, const uiint& elem_index);
72 [ JEEE T OE BB & R R -G T 2B ThH D,
B L7 B Index F 5 DO EH IOV T LM ERE COH K EHE T2,
MBERIAT LS RBERETHZETIRIRBEEEIRET 5,

void dNdx_on_pt(const uiint& igauss, vvdouble& dNdx);
ERNCHESNIZFE ) S OB A BUE 95, I35 5 dNdx IS AESnD, FEIREHEI-UEZE Fmlo 2 BEEAITHD,
¢ dNdx_on_pt(lZ. Calculate dNdx(...)ZFITHRIZHEHITH2LENRNH S,

void dNdx(const uiint& elemType, const uiint& numOflnteg, const uiint& elem_index, vvvdouble& dNdx);
FEE L7225 Index FH 5 DERITOWTZEMEIE TOEREZFE L, HEEE —FEIRE T 2. EIE515 dNdx ITfRAS
%, dNdx [R5y )R- DR BE B - AR 7 M1 10> 3 ERLSI TH D,
KERIAT LR RBERET 2ZETRRBERERET 5.

void dNdx(const uiint& elemType, const uiint& numOflnteg, const uiint& ielem, double dNdx[]);
FEE LI 25 Index FH 5 DERITOWTZEMEIE TOEREAFE L, HEE L —FEIRE T 2. EIE515 dNdx ITfRAS
%, dNdx [3—HDOESN TH 5,
KERIAT LR KRB ET 2L TR BEEERET S,

void detJacobian(const uiint& elemType, const uiint& numOflnteg, const uiint& igauss, double& det]);
Jacobian 1T Z PG T DB TH D, 514 det] ITAAASND,
CORBIEA O T ATICE I L7 dNdx 3HEL O det] DIERMRASNLD,
KERIAT LR RBERET 2ZETRRBEEEEET 5,

void Weight(const uiint& elemType, const uiint& numOflnteg, const uiint& igauss, double& w);
Gauss fE5y mOBE LA TG T2 THD, 51E w ITRAIND,
KERIAT ERE oy i E T HZE TR BEEEEE T2,

uiint shapetype_hexa810);

Tk B34 Hexa81 DX AT FH 54K T,
uiint shapetype_hexa82();

Tk B34k Hexa82 DX A7 FH 54K T,
uiint shapetype_hexa201();

TR B2k Hexa20l DX AT & H4IET,

uiint shapetype_hexa202();
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TR B2k Hexa202 DX AT & B 4K T,
uiint shapetype_hexa203();

TR B2k Hexa203 DX A7 & B#E T,
uiint shapetype_tetra41();

IR BEEL Tetradl DX AT FHHEIKT,
uiint shapetype_tetral01();

TR BEEL Tetral0l DZ AT &K F %K,
uiint shapetype_tetral04();

TR BEEL Tetral04 DZ AT &K F %K,
uiint shapetype_tetral015();

TR BI%L Tetral015 DX AT HFH KT,
uiint shapetype_prism62();

Tk BI%K Prism62 DX A7 & 5417,
uiint shapetype_prism156();

TR BI%K Prism156 DX A7 & 54K T,
uiint shapetype_prism1590);

TR BI%K Prism159 DX A7 & 54K T,
uiint shapetype_prism1518();

Tk B2k Prism1518 DX A7 & 543K T,
uiint shapetype_quad41();

TR BES Quaddl DX AT H %S,
uiint shapetype_quad84();

TR BE% Quad8d DX AT H % T,
uiint shapetype_quad89();

TR BESL Quad89 DX AT H 5% T,
uiint shapetype_tri31();

TR BI%L Triangle31 DXA T H 55K T,
uiint shapetype_tri63();

FEAR BI%K Triangle63 DX A7 &K H 4K T,
uiint shapetype_line21();

FIRBI%K Line2l DX AT HK5HIK T,
uiint shapetype_line320);

FEIR BI%K Lined2 DX AT F 55K T,

6.11 HREH

Q
il
%
>
=
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iint mw_get_num_of boundary_bnode_mesh_();
RIN—=TEERFEM DT =T 5,
iint mw_get_num_of boundary_bface_mesh_();
7 N—=T R F DTV —TH,
iint mw_get_num_of boundary_bedge_mesh_();
NI N =T EERFIEDT =T H,
iint mw_get_num_of boundary_bvolume_mesh_();
BTN —TBEREM DTV —THK
iint mw_get_bnd_type_bnode_mesh_(iint* ibmesh);
RIN=TBERFNEDIAT | I A~ BT AL 71
iint mw_get_bnd_type_bface_mesh_(iint* ibmesh);
7N —T B REMDIAT A~ TUNT 4L I LY
iint mw_get_bnd_type_bedge_mesh_(iint* ibmesh);
WIN—TBERFNMDEAT | ) A~ TS T 4L 7L
iint mw_get_bnd_type_bvolume_mesh_(iint* ibmesh);
BTN —TBREMGDOZAT | /A~ BT AL 7L
iint mw_get_neumann_type_();
A2 e RTHIATES
iint mw_get_dirichlet_type_Q;
TAL IV IR T I THEE
iint mw_get_num_of bnode_in_bnode_mesh_(iint* ibmesh);
R N—T B Ak O m A
iint mw_get_num_of bnode_in_bface_mesh_(iint* ibmesh);
il 7 v — 7 5 G D R
iint mw_get_num_of bnode_in_bedge_mesh_(iint* ibmesh);
LT N—TBE G D E S
iint mw_get_num_of bnode_in_bvolume_mesh_(iint* ibmesh);
T NV — T B R R D i K
iint mw_get_num_of dof in_bnode_mesh_(iint* ibmesh, iint* ibnode);
RN =T B RGA0 B i ERETR G20 R G RTA—250)
iint mw_get_num_of dof in_bface_mesh_(iint* ibmesh);
il 7 N —7 B R G0 B ERER A5 25 R G RTA—2450)
iint mw_get_num_of dof in_bedge_mesh_(iint* ibmesh);
NTN—TBERGEMO B HERE R~ 2 D5ER R T A—240)
iint mw_get_num_of dof in_bvolume_mesh_(iint* ibmesh);
I N —T B R E D B M EEE R~ DB FM T A—240)
iint mw_get_dof bnode_mesh_(iint* ibmesh, iint* ibnode, iint* idof);

RN —T B REM OB TYED B H EF
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iint mw_get_dof bface_mesh_(iint* ibmesh, iint* idof);
7 — T BB G OE RO B HEE S
iint mw_get_dof bedge_mesh_(iint* ibmesh, iint* idof);
W N—TEER R OB EO B h RS
iint mw_get_dof bvolume_mesh_(iint* ibmesh, iint* idof);
BT N —T BRSO FED B | EE 5
double mw_get_bnode_value_in_bnode_mesh_(iint* ibmesh, iint* ibnode, iint* dof);
RN =T B R G O B E
double mw_get_bnode_value_in_bface_mesh_(iint* ibmesh, iint* ibnode, iint* dof, iint* mglevel);
12 b — 7 B R G O #i 5T E
double mw_get_bnode_value_in_bedge_mesh_(iint* ibmesh, iint* ibnode, iint* dof, iint* mglevel);
NI N—T BER G O Fi B FHE
double mw_get_bnode_value_in_bvolume_mesh_(iint* ibmesh, iint* ibnode, iint* dof, iint* mglevel);
FHT N — T B R D Fi B S UE
iint mw_get_node_id_in_bnode_mesh_(iint* ibmesh, iint* ibnode);
RN —T7 B R GAO i 5 1D
iint mw_get_node_id_in_bface_mesh_(iint* ibmesh, iint* ibnode);
il 7 v —7 B FGAE O i 5 1D
iint mw_get_node_id_in_bedge_mesh_(iint* ibmesh, iint* ibnode);
W N—T B RGO A 1D
iint mw_get_node_id_in_bvolume_mesh_(iint* ibmesh, iint* ibnode);
R N — 7B R Gk D Fi R 1D
iint mw_get_num_of bface_(iint* ibmesh);
il 7 Vv —7 B RGAE D1 DL
double mw_get_bface_value_(iint* ibmesh, iint* ibface, iint* dof);
[ 2 V— 7 i Gtk 0D T D B S
iint mw_get_num_of bedge_(iint* ibmesh);
W N—TBER G DD DK
double mw_get_bedge_value_(iint* ibmesh, iint* ibedge, iint* dof);
W7 N —T BN DD OB K
iint mw_get_num_of bvolume_(iint* ibmesh);
T N — T B R R DR TR
double mw_get_bvolume_value_(iint* ibmesh, iint* ibvol, iint* dof);
R N — 7B G D AR R 0 B FUE
iint mw_get_num_of node_bface_(iint* ibmesh, iint* ibface);
I 2 )V—"7 55 F oD i D Fi 5K
iint mw_get_node_id_bface_(iint* ibmesh, iint* ibface, iint* ibnode);

7 V—7" B R Om O A 1D
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iint mw_get_num_of node_bedge_(iint* ibmesh, iint* ibedge);
W7 N —TBER O O R

iint mw_get_node_id_bedge_(iint* ibmesh, iint* ibedge, iint* ibnode);
T N—FEERODOH 1D

iint mw_get_num_of node_bvolume_(iint* ibmesh, iint* ibvol);
KFEZ N —TBEROEFEOH A D

iint mw_get_node_id_bvolume_(iint* ibmesh, iint* ibvol, iint* ibnode);

K7 V—7BEROEFEOHi A 1D

iint mw_get_bnode_mesh_namelength_(iint* ibmesh);
RN —T B ROBE R4 O LFH R

void mw_get_bnode_mesh_name_(iint* ibmesh, chark name, iint* name_len);
I N —TBER OB A4

iint mw_get_bface_mesh_namelength_(iint* ibmesh);
17— 7 B ROBE R4 O LT R

void mw_get_bface_mesh_name_(iint* ibmesh, char* name, iint* name_len);
27— BER OB A4

iint mw_get_bvolume_mesh_namelength_(iint* ibmesh);
K7 N —T R OB R G O XTFH R

void mw_get_bvolume_mesh_name_(iint* ibmesh, char* name, iint* name_len);
BT N — T B RO R G4

iint mw_get_bedge_mesh_namelength_(iint* ibmesh);
W N—TBEROE R G4 DL FFIR

void mw_get_bedge_mesh_name_(iint* ibmesh, char¥ name, iint* name_len);

NI N—T B RO R A4

iint mw_get_edge_id_bedge_(iint* ibmesh, iint* ibedge);
W N—TBERONE S

iint mw_get_elem_id_bedge_(iint* ibmesh, iint* ibedge);
W N—TBERODH TR HHEFE 1D

iint mw_get_face_id_bface_(iint* ibmesh, iint* ibface);
ifi 7 N — 7 B RO

iint mw_get_elem_id_bface_(iint* ibmesh, iint* ibface);
7 =7 B R OmE TR 5% 1D

iint mw_get_elem_id_bvolume_(iint* ibmesh, iint* ibvol);

I N —T R ORFEOER 1D

C++=#8 APl { namespace pmw, class CMW }
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uiint GetNumOfBoundaryNodeMesh();
RIN—T EER KN DT N —TH,
uiint GetNumOfBoundaryFaceMesh();
7 V=T BER KA DTN —TH,
uiint GetNumOfBoundaryEdgeMesh();
BT N—TFERFN DT N —TH,
uiint GetNumOfBoundaryVolumeMesh();
BTN —TBEREM DTV —THK
uiint GetBNDType_BNodeMesh(const uiint& ibmesh);
RIN=TBERFNEDIAT | I A~ BT AL 71
uiint GetBNDType_BFaceMesh(const uiint& ibmesh);
7N —T B REMEDIAT I A~ TUNT 4L LY
uiint GetBNDType_BEdgeMesh(const uiint& ibmesh);
WIN—=TBERFNMDEAT | )AL TN T 4L IR
uiint GetBNDType_BVolumeMesh(const uiint& ibmesh);
BTN —TBREMGDOZAT | /A~ BT AL 7L

uiint getNeumannType();
AR IATEE
uiint getDirichletType();
TAV IV R T HATE S

uiint GetNumOfBNode_BNodeMesh(const uiint& ibmesh);
R N—T B Ak O m A

uiint GetNumOfBNode_BFaceMesh(const uiint& ibmesh);
I 2 )V—7 i F Sk O i A

uiint GetNumOfBNode_BEdgeMesh(const uiint& ibmesh);
LT N—TBE G D E S

uiint GetNumOfBNode_BVolumeMesh(const uiint& ibmesh);
I NV — T B R R D fi K

uiint GetNumOfDOF BNodeMesh(const uiint& ibmesh, const uiint& ibnode);
RN =T B RGAM0 B i ERER A~ 25 R G RTA—250)

uiint GetNumOfDOF_BFaceMesh(const uiint& ibmesh);
il 7 N —7 B R G0 B i ERELR A~ 2R R G RTA—250)

uiint GetNumOfDOF_BEdgeMesh(const uiint& ibmesh);
NTN—TBERGEMO B HERE R~ 2 D5ER R T A—240)

uiint GetNumOfDOF_BVolumeMesh(const uiint& ibmesh);
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BRI V=T BE RGO B i R E R~ A DB R TA—250)

uiint GetDOF_BNodeMesh(const uiint& ibmesh, const uiint& ibnode, const uiint& idof);
R N—THRGEHEOFEFED B b ER 5

uiint GetDOF_BFaceMesh(const uiint& ibmesh, const uiint& idof);
7 — T RGO ED B hEER 5

uiint GetDOF_BEdgeMesh(const uiint& ibmesh, const uiint& idof);
DTN —TBERGHEOESMED A b EE 5

uiint GetDOF_BVolumeMesh(const uiint& ibmesh, const uiint& idof);

BRI NV — T B R G OE S YED A H EE =

double& GetBNodeValue_BNodeMesh(const uiint& ibmesh, const uiint& ibnode, const uiint& dof);
R N—T BRI O 5 E

double& GetBNodeValue_ BFaceMesh(const uiint& ibmesh, const uiint& ibnode, const uiint& dof, const uiint& mgLevel);
117 v — 7 B FR A O Fi B SUiE

double& GetBNodeValue_BEdgeMesh(const uiint& ibmesh, const uiint& ibnode, const uiint& dof, const uiint& mgLevel);
W7 N —T BE RN OF S B E

double& GetBNodeValue_BVolumeMesh(const uiint& ibmesh, const uiint& ibnode, const uiint& dof, const uiint& mgLevel);
KRV — 7B RS DO Fi R 5 e

uiint& GetNodelD_BNode_BNodeMesh(const uiint& ibmesh, const uiint& ibnode);
RN —T7 B RGO i 5 1D

uiint& GetNodelD_BNode_BFaceMesh(const uiint& ibmesh, const uiint& ibnode);
127 V—7 Bi A O i 1D

uiint& GetNodelD_BNode_BEdgeMesh(const uiint& ibmesh, const uiint& ibnode);
DT N—T B OHi R D

uiint& GetNodelD_BNode_BVolumeMesh(const uiint& ibmesh, const uiint& ibnode);

BT =T BRSO 1D

uiint GetNumOfBFace(const uiint& ibmesh);
il 7 v — 7 B FGAE D1 DL

double& GetBFaceValue(const uiint& ibmesh, const uiint& ibface, const uiint& dof);
[ 2V — 7 i G Atk 0D T D B S

uiint GetNumOfBEdge(const uiint& ibmesh);
NI N—TEER GO D¥

double& GetBEdgeValue(const uiint& ibmesh, const uiint& ibedge, const uiint& dof);
W7 N —T BN DD OB K

uiint GetNumOfBVolume(const uiint& ibmesh);
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KR NV — T BRSO R

double& GetBVolumeValue(const uiint& ibmesh, const uiint& ibvol, const uiint& dof);
KRV — T BRSO R R 0 B YR

uiint GetNumOfNode_BFace(const uiint& ibmesh, const uiint& ibface);
1 2V — 7 B3 D O #f R

uiint& GetNodelD_BFace(const uiint& ibmesh, const uiint& ibface, const uiint& ibnode);
[ 2y —7 BE R O O 1D

uiint GetNumOfNode_BEdge(const uiint& ibmesh, const uiint& ibedge);
W7 N —T B RO O R

uiint& GetNodelD_BEdge(const uiint& ibmesh, const uiint& ibedge, const uiint& ibnode);
W N—TBER O OHi AL 1D

uiint GetNumOfNode_BVolume(const uiint& ibmesh, const uiint& ibvol);
BRT N —TBE R OEREOH LD

uiint& GetNodelD_BVolume(const uiint& ibmesh, const uiint& ibvol, const uiint& ibnode);

BT =T B R O RO A 1D

uiint GetBNodeMesh_NameLength(const uiint& ibmesh);
RN —T B ROBE R4 O LFH R

string& GetBNodeMesh_Name(const uiint& ibmesh);
RIN—TBER OB A4

uiint GetBFaceMesh_NamelLength(const uiint& ibmesh);
27— B R OB R4 DTSR

string& GetBFaceMesh_Name(const uiint& ibmesh);
il 7 Vv —7 B R OBEH A4

uiint GetBVolumeMesh_NameLength(const uiint& ibmesh);
R N —TEEROBER G4 D XLFFIR

string& GetBVolumeMesh_Name(const uiint& ibmesh);
KR N —TEER OB R G4

uiint GetBEdgeMesh_NameLength(const uiint& ibmesh);
W N—TBEROE R G4 DL FIIR

string& GetBEdgeMesh_Name(const uiint& ibmesh);
NTN—TBERDOEERFM4

uiint GetEdgeID_BEdge(const uiint& ibmesh, const uiint& ibedge);
WT N =T EERONE

uiint GetElemID_BEdge(const uiint& ibmesh, const uiint& ibedge);
NI N—TBEROWINFTETHEFR 1D

uiint GetFacelD_BFace(const uiint& ibmesh, const uiint& ibface);
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w7 N —7HROmE S

uiint GetElemID_BFace(const uiint& ibmesh, const uiint& ibface);
7 NV —7 B R OmN»ETE T 58K D

uiint GetElemID_BVolume(const uiint& ibmesh, const uiint& ibvol);

BT N —T B R OERDEFE 1D

6.12 MPI S5 v 7R &EERS M

C S§& APl
int mw_mpi_int_();
MPLINT D% A7 %5 OHf5
int mw_mpi_double_();
MPI.DOUBLE D4 A7 &5 D Hufs
int mw_mpi_comm_();
MPIL_COMM_WORLD D% A 7% 5D K5
int mw_mpi_sum_Q);
MPILSUM D& A7 % 5 D IS
int mw_mpi_max_();
MPIMAX DX A7 %5 D HfS:
int mw_mpi_min_();
MPIMIN DX A7 35 OBt
int mw_get_rank _();
H & D7 nt 23 5 ORAT
int mw_get_num_of process_();
BIEOT RO TG
void mw_allreduce_r_(double val[], int* val_size, int¥ op);
MPI_Allreduce D7 /3 —B%, FEHH
void mw_allreduce_i_(int val[l, int* val_size, int* op);
MPI_Allreduce D7 73— A%, B
int mw_barrier ();
MPI_Barrier D73 — 4%k
int mw_abort_(int* error);
MPILAbort M7 /3—B%
int mw_allgather_r_(double sendbuff], int* sendcnt, double recvbuf], int* recvent);
MPI_Allgather 1F /S — B %> F 450
int mw allgather_i_(int sendbufl], int* sendcnt, int recvbufl], int* recvent);

MPI_Allgather (D7 /< — B % DFEHM
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int mw_gather_r_(double sendbuff], int* sendent, double recvbufl], int* recvent, int* root);
MPI_Gather D Z /3 —BI# D FHI

int mw_gather_i_(int sendbufl], int* sendecnt, int recvbufl], int* recvent, int* root);
MPI_Gather M F /X — B DHEHAY

int mw_scatter_r_(double sendbuff], int* sendcnt, double recvbufl], int* recvent, int¥ root);
MPI_Scatter (D F /3 — B D T4

int mw_scatter_i_(int sendbufl], int* sendecnt, int recvbufll, int* recvent, int* root);
MPI_Scatter D/ —BIER DB HARY

int mw_bcast_r_(double bufl], int* cnt, int* root);
MPLBcast D F /3 — B D FZ 4T

int mw_bcast_i_(int buf{], int* cnt, int* root);
MPI Beast DF >/ — B D HEHA

int mw_bcast_s_(char buff], int* cnt, int* root);
MPI_Beast OF 73— BI$ o 3C541

int mw_send_r_(double bufl], int* num_of node, int* dof size, int* trans_rank);
MPI Send OZ v/ — %k, A

int mw_send_i_(int bufl], int* num_of node, int¥ dof size, int* trans_rank);
MPI Send OZ v/ —B%k, B

int mw_recv_r_(double bufl], int* num_of node, int* dof size, int* trans_rank);
MPI Recy DZ 73—, S8R

int mw_recv_i_(int bufl], int* num_of node, int* dof size, int* trans_rank);
MPI_Recy DZ 73— %, HEHOR

int mw_get_num_of neibpe_(int* imesh);
H& O az A5 T 57 2

int mw_get_transrank_(int* imesh, int* ipe);
HYPEBETHHTET e DT a2 E B (G I/ ES)

void mw_send_recv_r_(double buff], int* num_of node, int* dof_size, int* trans_rank);
MPI_Send & MPI_Recv BA%k M

void mw_send_recv_i_(int buf[], int* num_of node, int* dof size, int* trans_rank);
MPI_Send & MPI.Recv Bi%k #&457d

iint mw_get_num_of comm_mesh_();
WET—7 K

iint mw_get_num_of comm_node_(iint* icmesh);
WIET—7 VO Sk

iint mw_get_node_id_comm_node_(iint* icmesh, iint* icnode);

WG HR DAY 23—V O 1D

C++=#8 APl { namespace pmw, class CMW }
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int& GetRank();
HEYOTue A% S ORE
int& GetNumOfProcess();
ENOP AN (P):TEE
int AllReduce(void* sendbuf, void* recvbuf, int buf size, int datatype, int op, int commworld);
MPI_Allreduce D7 /— B %4
int Barrier(int commworld);
MPI Barrier ™7/~ —E8%k
int Abort(int commworld, int error);
MPI_Abort D7 /3 — B4
int AllGather(void* sendbuf, int sendcnt, MPI_Datatype sendtype, void* recvbuf, int recvent, MPI_Datatype recvtype,
MPI_Comm comm);
MPI_Allgather 1Z /3 —B3%;
int Gather(void* sendbuf , int sendcnt, MPI_Datatype sendtype, void* recvbuf, int recvcount, MPI_Datatype recvtype, int
root, MPI_Comm comm);
MPI_Gather D Z v/ — %k
int Scatter(void* sendbuf, int sendcnt, MPI_Datatype sendtype, void#* recvbuf, int recvent, MPI_Datatype recvtype, int root,
MPI_Comm comm);
MPI Scatter D7/~ — B
int Recv(void* buf, int count, MPI_Datatype datatype, int source, int tag, MPI_Comm comm, MPI_Status *status);
MPILRecv D7/ 3— %
int Send(void* buf, int count, MPI_Datatype datatype, int dest, int tag, MPI_Comm comm);
MPIL_Send DF /3 — %k
int Beast(void* buf, int cnt, MPI_Datatype type, int root, MPI_Comm comm);
MPI_Bcast ?F 73— %L
uiint GetNumOfNeibPE(const uiint& imesh);
HY O e AN@ET 57 me 2%
uiint& GetTransRank(const uiint& imesh, const uiint& ipe);
HYPBIETIHFE B 2D S a2 EZH (G &K S)
void Send_Recv_R(double* buf, const int& num_of node, const int& dof size, const int& trans_rank);
MPI_Send & MPILRecv B%t 2470
void Send_Recv_I(int* buf, const int& num_of node, const int& dof size, const int& trans_rank );
MPI Send & MPIRecv Bi% #4507
uiint GetNumOfCommMesh();
WET—7
uiint GetNumOfCommNode(const uiint& icmesh);
WIET—7 VO IE & S

uiint& GetNodelD_CommNode(const uiint& icmesh, const uiint& icnode);
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BIEF S DAY 23— O 5 1D

6.13 AH—

1 H—i%, 4 5D L ~L( Debug,Error,Warn,Info )OIREN K, 77V r—var - Fn s I A
DOFEN, TNERET D, T A AFEICL T, WHhkEzary—LimkKeE 77 A LD 2
FFZB/INT HZ LN TH,

# 6.13.1 v/ 1L ~L

Logger Mode TR ET A/ L~ ETHar 1L ~L
Debug Debug, Error, Warn, Info
Error Error, Warn, Info
Warn Warn, Info
Info Info

il 21X, mw_logger_info ® Mode % Error f5& CXFHIH % YV — AZHDIAALTE LA, BHE
F— K2 Warn Th o 72LEICE, XFFNEH 1 S vz, Error F8E O XFFIH X, £ — NRE
23 Error L < I Debug OEAICH IS5,

void mw_logger_set_mode_(iint* mode);
aH—E—RORE

void mw_logger_set_device_(iint* mode, iint* device);
E—RBIDOM )T NAADFEE

void mw_logger_info_ (iint* mode, char* message, iint* str_len);
E—RBIDOITFFIH T

iint mw_get_error_mode_();
E—FEZORB(EZT—-EF—F)

iint mw_get_warn_mode_Q);
E—REZOREV—=27-F—R)

iint mw_get_info_mode_();
E—RNEZORGA T4 F—N)

iint mw_get_debug mode_();
E—REZORFT Y7 T —F)

iint mw_get_disk_device_();

TR A 2T 5 DB 7 A/ 11 7))
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iint mw_get_display_device_();

37 /S A A B O W45 (Hi i 1 77)

C++E 58 API { namespace pmw, class CMW }

void LoggerMode(const uiint& mode);
ol —E—ROFRE

void LoggerDevice(const uiint& mode, const uiint& device);
T=NBIDOH T T SAZDRE

void LoggerInfo(const uiint& mode, char¥ message);
E—RBIDOILFFHIH )

void LoggerInfo(const uiint& mode, const char* message);
E—RBIDOLFFIH T

uiint getErrorMode();
F—REZORSRETT—F—F)

uiint getWarnMode();
E—NEZORBT—=27F—F)

uiint getInfoMode();
T-REZOBRGU T4 T—F)

uiint getDebugMode();
F—FESORE(T N7 - E—R)

uiint getDiskDevice();
T SAAEF OBAF (7 7 A7)

uiint getDisplayDevice();
H T SA A B O B (i i H )



7. HECMW Ay < a - 274 I ER
NR—F 4 ar—nbHITEN5 HEC_ MW Verd.0 T/ 7 7 A VO ERNZHAT 5,
71 7274 ILVERXDEE

Ty s Fo AR LY, T 0 ONBRL T TS, T I XEAR—2ERND, &7
By ) F S TRy 2 A ~End ORI 5.

711 7EVTILETIL

7 vy 74 . AssyModel~End

Ay 2=V g RAYT 2=V D FE K/ AYY 23— 1D E&

Ay ak—> 1D J@iEE

Ja—sVilET — 7
Ay aNx—=ID(TFr7 « X7 1st T2 + X7 2nd
15t 1EED2ODT v 7 5%

EICBafR 7 < R

KA 2= D [T AV a8 — VS A A IR LRk

K m— VIBE T — 7V BEE FELE SIRICT —7 VS AT IR LRl

712 J—F

B A T 2= NOHI SN % FLab
7 a7 4 : Node~End

S Ay =Y 1D e KREIAID  H/EiA D

B AAT ANT—EH O _IMEHOH &AEID X Y Z

SR AL RS A R L A

713 T LAYV

KAy v 2=V NOEZE®RZ LR
7 a v 74 : Element~End
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B Ay 2=V ID mKREFZID f/DEFEID
LRIAT HFRID ERaME T 28 5 D ER i Df1 A 1D

MERLS Az IR LFLIE

7.1.4 &€ Mesh

BWEEKO A Y 2T — & FFaR
7 v v 74 : CommMesh2~End

Ay ak—Y 1D Ay aX—VEOMWMEAYY 2K
=

WEAYY 2D BEHOR BEHAOR BHOI &S WEERITVIES

7.15 #EIEE/—

WEEE O ST — # Z ik
71w 74 : CommNodeCM2~End

EHESEEGEEAYY 2 ID Ay 23— D @E A

WEESID HAEID X Y Z

7.1.6 @EEM®E

BIEERO T — & &5l
7 v v 74 : CommFace~End

BERSERGBE A2 D Ay 23—V D @EREHK

EHA7 BIEEID WHEID T T F S HHBEEA D, MBS D

HZA7:"Quad”,”Quad2”, “Triangle”,” Triangle2”, "Beam”,”Beam2”, “Point”

TUT AT A/ TR HOGEIRFTEE S, LOLE I RANLE S, ROBE RPTH NE S
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7.1.7 & A v ¥ a(ContactMesh)

7 v v 74 : ContactMesh~End

WA AT 28 RS AV 21D J/MERGAYY =2 1D
BEAAYYa D BHOIIES BEES

BEAE A RS EIR D B/ ESHEIS D
BAMHMSID X YZ Avyiai—=YID f{iAID FiB7 7% %5 maslaveF = HEOHIMS

DEAT HHEH ZI-—

VAX— AW RKEAE D /NESE ID
~AZ—HEAEID Ay ai—=YID EWHEID EREEFT HERFAT mEHKTS
BAH S ID - HEER T EAH S ID PRIy

AL —T7 AW ReREEAHE D e/ EATE 1D
AL—THEEE ID AyiaX—=YID HHRID FEHREET HFRFAT m@WEHRETS
BAHSID - HEER T DEAH S ID PRIy

maslave &5 : 0:vAX—, 1AL —7
IR OENE. SCFES]: “Quad” ,”Quad2”,” Triangle”,” Triangle2”
¥ Ayvvai—=vID HimklD EEID HEHES 3IET 57— BNHFEELRVGRIT. v A T AL
v-t A,
KR L7V A v o= L3, WHIFHE O3 H S - BISEIR IR LTV 5 if
EAHI R DHAT: 47,787 N )V sy SV

7.1.8 HER&EH

AT a/N—=V IR T AEMAFMIC OV TR T 5,

BRI, SRR, SR, mER. AEERMCHNTRY, BEIX, T2 L, A~
YD 2FEIETH D,

RT N—TE R A
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7174 : BoundaryNodeMesh

M

v an—=> 1D BRGMEK
HimBER A v 2 ID BERGAMEE A5

(v IR L FTik)

7 v v 74 : BoundaryNode

HimEER A v 2 ID

BERGMEREE Ay a—YID

BE S 2K
BER&GAID ®iAID X Y Z HHESRS BERE

(v IR L FEik)

w7 NV— 7R S
7 rv7 4, : BoundaryFaceMesh

Ay ass=2 1D BiR S

HHRA v v 2 ID SRS 4% HHERK BHESRS HHEES (G

7w w74 : BoundaryFace
J A~ URIBE R

MR A Y2 1D EREMEFEE Ay =a23—Y 1D

BRI S Face 8%
BARSID HiA 1D

HIGIRZ A 7 Eistim ID EWHEID H&E S HHEEEFS R

Yoe

A ID...(FviR L) BERE

F 4 L LRIEER
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HERA Y2 ID FEREHREE A v a2 =Y ID BERHiRE Face £
FEARHE A ID  fHiAID DOF 4

DOF %% B 5] [DOF % & 5i/ifit| DOF & & 5% At

(v IR L FTik)

k2 A 7 55w ID EHRID mE S

(v IR L FTik)

BT N—T R GA
7 vy 4 :BoundaryEdgeMesh

A v ass=> 1D BiR S

WEERA v 2 ID BERSMFEE A% BHER AREEFS BHESRS GRYKL)

7 vy 4 :BoundaryEdge

J A~

A=l

BRA Yy 21D BEREEREE Avia—YID ERESH Edge #
REiAID #iA1ID

RIS

Wik 2 A 7 5550 ID EHRID WFS HMHA

AP /A%
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WEIRA w22 ID BEREMEE A v a—YID SEREAHK Edge %
BiffiaID i ID DOF % [DOF %% 5ififi| DOF & & 5ifiil] DOF &% 5iffi -

(ke v 3K L AL IR)

KRR N— TR R
7 vy 4, : BoundaryVolumeMesh

A ia— 1D R
EHEFERA v 2 ID BERSMHME 4% BHEK BHEERS BHESES (ERViKL)

7wy 4, : BoundaryVolume

J A~

RHEEERA v =2 ID BERSGMMEE Aoy a/3—YID BERESAK EHEK
RS ID  ffik ID

GRS A4 7 BERAREID ZHRID 0 HEEFRS SAEAID..(iRL)  SE5YE

HR D OBAIFRERTD70TEL,

F 4Ly LR
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RREBER A v 2 ID BERGIFE # v a—Y ID BERE A BEHEK
BiffiaID i ID DOF % [DOF %% 5ififi| DOF & 5 5ifi{l] DOF &% 5iffi- -

k247 BERAREID HERID 0 HEARESIDL(EYIKL)

72 BRIVF4T148S

721 Hexa®EH®R IVT14T148E

(1) MREE

(2

" JP S R g P | —-
-

7.2.1 Hexa B35

(2) Hexa m&ES

0: 0—1—2—3(MDJE )
1: 4—5—6—7(X? Li#)
2: 1—5—6—2(KD4 )
: 0—3—7—4({ D1 )
4: 0—4—5—1(DFHI)

H OH OB OH OE H

5: 2—6—7—3(KDH)
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722 TetraBEH®R ToT4T148S

(1) BRESE

(2) Tetram&ES

(3) Tetra LEES

[ 0:
[T
[ 2:
[T

7.2.2 Tetra 353

0—1—2(HM D)
0—3—1(HMD4im)
1—3—2(KDHK)

0—2—3(KDFwM)

92




723 PrismEHR IVT4T1485

(1) BRESE

e

\
\
=
-7
’
—

\

0
7.2.3 Prism 3%
(2) Prism @& S
i 0: 0—1—2(KDJEH)
i 1: 3—4—5(X o ki)
i 2: 0—3—4—1(KDBA)
w3 1—4—5—2(KDHL)
i 4: 0—2—5—3(KDFFHI)
(3) Prism &E
70:0—1 313:0—3 6:3—4
11:2—0 H4:1—4 W7:4—5
H2:1—2 15:2—5 W18:5—3
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724 QUadBR IVTA4T148ES

(1) BRESE

7.2.4 Quad FH

(2) Quad &S
fi0: 0—1—2—3

(3) Quad &S

725 Triangle BRI VT4 T4 &F

(1) MREE

O, O,

7.2.5 Triangle 3135

94



(2) Triangle B&S

Ho0: 0—1—2
(3) Triangle &S

110:0—1

W1:1—2

02:2—0

7.2.6 Beam BRTUTAT1EE

7.2.6.1. Beam @&S
(1) BREE

() O

7.2.6 Beam 3%

(2) Beam B&ES
2L

(3) Beam I &

Jjo

73 A—T4A4VT4—

7.3.1 OH—#ge

Tu s AR E TS ETCHER e SRR T 5,

BH—=E, Tu s 7 pilu =R LV—F a2l T 5 2 & TR TE 5,

o H—i%. 4 2D L~ (Debug,Error,Warn,Info )iZ X V BI1EN K720 | FEM i = — R OBIRE
N, INEHRET D, AT — MIL2EMEOER T, FTRIIRT,

o =%, WhkEzary—nimReE 77 ANO 2FHAIEIRT 22 L8 TD,

B H—=DF— RCLDEELROKRICELDTEL,

#£ 7.3.1 uZ L~ LBEIME

Logger Mode T E T 571 ~ )L+ Logger Monitor WENET 5071 ~L ik
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Debug Debug, Error, Warn, Info HECMW Z#HW=7"1a2/"J AR FIZ
WEE#IE Debug FEEL THL, VU—
AWRFIZIZ 7 L~ L% Error LA FIZE &

THZL,
Error Error, Warn, Info A7 =T — 72 ENR
Warn Warn, Info A DRI
Info Info NS OIF MR IR,

8. A—T4 VT4 -FAITSL
81 IJ7AILEBAERY—IL
8.1.1 aAVNRAIFIRE
util/conv2mw3 7 4 L7 kU C, make #3735,

8.1.2 FAKFZE

T ANERT 0T Keonv2mw3"DEWTHDH I L hT L7 U % Directory & L728%6&
W FRED L Y ITEHAT 5,
c¥Directory>conv2mw3 <AL 7 7 A V4> <A77 A 4> <[-u]>

ANJ1T7 7 A4 FrontISTRV 4 DA v a5 —F 4
HI17 7 ANV% c MW3 DAy aF—E4
-u AT a k. &7 v—T7F—% % Dirichlet 7>, Neumann 123 2 0 OEIR 2 oo — W — 3T

-

s
F 7 a v EOT VWS IX. NGROUP=Dirichlet, Z ™™ GROUP=Neumann (2725,

c¥Directory>conv2mw3  7ZF 2 AN LIZHEIE. ERROEWIRNE=4 —IZF R SN D,
EE)

Bl REVOCAP_PrePost # i L T\ T, FrontISTR A v v a7 —X 2 M S¥ 558134 7 %8

M4 20ERHTL 5,
Bl LC.NUM & 2>, PARTNAME & 02819 5, ifflllE FrontiISTR ~= =27 Va2 2R34T 52 &,
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8.2 fEESAEIY—I

821 aAVNAIFIR

METIS A7 7 VIZA I N—RNRA FAT T U RRA%EELIRET, util/part 7 4 L2 hV
WT make 7%,

FEIR A ENY — LD 3L RANVIERTA T T Y BNERDO T RICa L AL L THEILERD D,
DL XICHIAIAEN D Makefile.in I, KT7 A7 7 VO XA LVOEICHNOND O EIET
H 5D,
8.22 FAAZE

FATREA 7> a VT FO#EY Th D,

10 AN 7 7 AN (FEEES L IRET .0.msh ZFRW\W 2 b D)
O A7 A4 (BEEEES LHLEF 2.msh ZFRW 26 D)
n A EIE

7o & 20X,

$ ./part -i out -0 para -n 4

kF =~ FT, out.0.msh 7> & para.[0-3].msh 23 i /) S 41 %,
8.2.3 =fTHl

5] 1

341

100

261

MW

10,597

8,352

341
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> RNTT 7V =y arra s I AlREICTAT TV I s T AEREET S,
> TOIATTVTu s T ERALEFET 7T AL AEDETRIET S,
A VA M=V HIEOBEICR LI FH R CEMERR 21T > T\ D,

99



