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Crout ILU[41, 42] Ellpack-Itpack Generalized Diagonal (ELL)
I+S[43] Jagged Diagonal (JAD)
SA-AMGI44] Block Sparse Row (BSR)
Hybrid[45] Block Sparse Column (BSC)
SAINV46] Variable Block Row (VBR)
Additive Schwarz[47, 48]  Coordinate (CO0)
I —PIER Dense (DNS)




2 A
REITE, A, BEEOFIEIZOWTIBERS.

2.1 XATLEH

Lis DEAIZIE C a v, IBPRETH 3. F/=, Fortran f Y X7 = — A %3 535514 Fortran 2
V%4, AMG FilEL —F U B H T 23551 Fortran 90 2 284 SNPRETH 5. WHFHHEERE
T3, OpenMP 54 75 U [90] £7213 MPL1 54 75 U [84] 2T 3 [49, 50. F— X D AN,
Harwell-Boeing JEZ [76], Matrix Market JE3 [80] 2SFIFHAIRETH 5. K 5 IS FREIEMERRIEZ R (£
THSOZ L),

* 5 EREHERERREREE

CSEPEEEACY:) 0S
Intel C/C++ Compiler 7.0, 8.0, 9.1, 10.1, 11.1, 12.1, 14.0, 16.0, 17.0, 18.0, 19.0, 2021.8.0 | Linux
Windows
IBM XL C/C++ V7.0, 9.0 AIX
Linux
Sun WorkShop 6, Sun ONE Studio 7, Sun Studio 11, 12 Solaris
PGI C++ 6.0, 7.1, 10.5, 16.10 Linux
gee 3.3, 4.4, 5.4, 6.4,8.2,9.3,10.2, 11.3 Linux
macOS
Windows
Clang 3.3, 3.4, 3.7, 5.0, 6.0, 7.0, 8.0, 9.0, 10.0, 11.1, 12.0 macOS
FreeBSD
Microsoft Visual C++ 2008, 2010, 2012, 2013, 2015, 2017, 2019, 2022 Windows
Fortran 2> 84 5 (A 7> a ) 0Os
Intel Fortran Compiler 8.1, 9.1, 10.1, 11.1, 12.1, 14.0, 16.0, 17.0, 18.0, 19.0, 2021.8.0 Linux
Windows
IBM XL Fortran V9.1, 11.1 AIX
Linux
Sun WorkShop 6, Sun ONE Studio 7, Sun Studio 11, 12 Solaris
PGI Fortran 6.0, 7.1, 10.5, 16.10 Linux
g77 3.3 Linux
gfortran 4.4, 5.4, 6.4, 8.2, 10.1, 11.3 macOS
Windows

2.2 UNIX MUB#SXTLADEA
2.2.1 7—hH147TDOREM

RDaxy RE AL, 7—hA 7%EMT 5. ($VERSION) FN— a Y EIRT.
> unzip 1lis-($VERSION) .zip
ZAZTED, T4 L2 MU 1is-($VERSION) KK 1 ITRTH 774 L7 b UDMEREIN S



lis-($VERSION)

+ config

| REZ 74V
+ doc

| EE

+ graphics

| fEEHY T 7 A
+ include

| Ny X774
+ src

| Y—=XT774L

+ test

| MGEET w27 4
+ win

Windows ¥ AT LHKET 7 4 L

1: 1is-($VERSION) .zip D 7 7 A LK

2.2.2 Y—XVU—DHRE
F 412 bV 1is-($VERSION) ICBWVWTRD A~ Y FHEFETL, V—RAV ) —%RET 5.
o WEDREEMHT 255G : > ./configure
o HASZIEET 25,5 - > ./configure --prefix=<install-dir>

ROWERFKEF T av%Rd. £72, RTITTARCGET ¥ L TIEETE 2 T3 EMERE 2 R Y.

2.2.3 ETI77TILDOER

74 L7 bV 1is-($VERSION) IZBWTRDa~xY FEANL, 77 7 AV EERT 3.

> make
FIT7 7 A VDIEFICERINTD0E D R ERT 5121, 74 L2 bV 1is-($VERSION) {IZBWTRD 2
<Y RZBANL, T4 12+ VU lis-($VERSION) /test ICHEMEINTZFEITT 7 A LB AW THKRILZ1TS.

> make check
ZDa~< Y FTi&, Matrix Market JERD 7 7 £ L test/testmat.mtx 2 HITH, XNZ b LTF — X ZFHiAA
&, BiCG EZ W TR Ax = b D% KD 2. DITIC SGI Altix 3700 ETOFITHERERT. 2
BA T2 3 —-enable-omp & --enable-mpi IFHHAEGOETHHATE BT 3.



# 6: TRWEA T a v (—HEIX . /configure --help S HH)

--enable-omp

OpenMP 74 77V Z{#

--enable-mpi

MPI 4 72V &f#HH

—--enable-fortran

FORTRAN 77 H¥fif > &7 = — A% ffH

—-enable-f90

Fortran 90 Afif & 7 = — A %2 {#HH

--enable-saamg

SA-AMG HifLPE % i

-—enable-quad

double-double B 4 fFFE EEEE 2 (#

--enable-longdouble

long double % 4 {55 F& 8 5 % i

--enable-longlong

64 £y MBI 2

--enable-complex

A7 7B UTHERB 2

--enable-debug

FoNw ZE— R R{HH

--enable-shared Y > 7 2 EH
--enable-gprof a7y 47z
--disable-test MEET w77 A EERR L 72 W
--prefix=<install-dir> BASTIEE
TARGET=<target> FHERRERGE 2 fEE

CC=<c_compiler>

C a4 7 24EE

CFLAGS=<c_flags>

Carv4 o4+ 7FyarizEE

F77=<£f77_compiler>

FORTRAN 77 2> %4 S %8¢

F77TFLAGS=<£77_flags>

FORTRAN 77 2> 84 547> a v RIEE

FC=<£90_compiler>

Fortran 90 2 >34 T Zf87E

FCFLAGS=<f90_flags>

Fortran 90 2 > %4 54 7> a VR 8E

LDFLAGS=<1d_flags>

VYo F T a v RIEE




# 7: TARGET Of] (F¥#flll% 1is- ($VERSION) /configure.ac % ZH)

<target> Fffi7zz AT a v

cray_xt3_cross ./configure CC=cc FC=ftn CFLAGS="-03 -B -fastsse -tp k8-64"
FCFLAGS="-03 -fastsse -tp k8-64 -Mpreprocess" FCLDFLAGS="-Mnomain"
ac_cv_sizeof_void_p=8 cross_compiling=yes

ax_f77_mangling="lower case, no underscore, extra underscore"

fujitsu_fx10_cross | ./configure CC=fccpx FC=frtpx CFLAGS="-Kfast,ocl,preex"
FCFLAGS="-Kfast,ocl,preex -Cpp -fs" FCLDFLAGS="-mlcmain=main"
ac_cv_sizeof_void_p=8 cross_compiling=yes

ax_f77_mangling="lower case, underscore, no extra underscore"

hitachi_sri6k ./configure CC=cc FC=f90 CFLAGS="-0s -noparallel"
FCFLAGS="-0ss —noparallel" FCLDFLAGS="-1£90s"
ac_cv_sizeof_void_p=8

ax_f77_mangling="lower case, underscore, no extra underscore"

ibm_bgl_cross ./configure CC=blrts_xlc FC=blrts_x1£90

CFLAGS="-03 -qarch=440d -qtune=440 -gstrict"
FCFLAGS="-03 -qarch=440d -qtune=440 -qsuffix=cpp=F90"
ac_cv_sizeof_void_p=4 cross_compiling=yes

ax_f77_mangling="lower case, no underscore, no extra underscore"

intel_mic_cross ./configure CC=icc F77=ifort FC=ifort

MPICC=mpiicc MPIF77=mpiifort MPIFC=mpiifort
CFLAGS="-mmic" FFLAGS="-mmic" FCFLAGS="-mmic"
LDFLAGS="-mmic" FCLDFLAGS="-mmic" cross_compiling=yes
host=x86_64-pc-linux-gnu host_alias=x86_64-1linux-gnu
host_cpu=x86_64 host_os=linux-gnu host_vendor=pc
target=klom-mpss-linux-gnu target_alias=klom-mpss-linux

target_cpu=klom target_os=linux-gnu target_vendor=mpss

nec_sx9_cross ./configure CC=sxmpic++ FC=sxmpif90 AR=sxar RANLIB=true

ac_cv_sizeof_void_p=8 ax_vector_machine=yes cross_compiling=yes

ax_f77_mangling="lower case, no underscore, extra underscore"




-~ B

matrix size =

initial vector x
precision
linear solver

preconditioner

convergence condition :
: CSR

: normal end

matrix storage format

linear solver status

100 x 100 (460 nonzero entries)

: all components set to
: double
: BiCG

. none

[ [b-Ax|]|_2 <= 1.0e-12

* | |b-Ax_0||_2

convergence condition :
: CSR

matrix storage format

linear solver status

BiCG: number of iterations = 15 (double = 15,
BiCG: elapsed time = 8.960009e-03 sec.
BiCG:  preconditioner = 2.297878e-03 sec.
BiCG: matrix creation = 2.072096e-03 sec.
BiCG: linear solver = 6.662130e-03 sec.
BiCG: relative residual = 6.221213e-15

[ 1b-Ax||_2 <= 1.0e-12

: normal end

BiCG: number of iterations = 15 (double = 15, quad = 0)
BiCG: elapsed time = 5.178690e-03 sec.
BiCG: preconditioner = 1.277685e-03 sec.
BiCG: matrix creation = 1.254797e-03 sec.
BiCG: linear solver = 3.901005e-03 sec.
BiCG: relative residual = 6.327297e-15

~ --enable-omp
max number of threads 32
number of threads = 2
matrix size = 100 x 100 (460 nonzero entries)
initial vector x : all components set to O
precision : double
linear solver : BiCG
preconditioner : none

* | |b-Ax_0||_2

quad = 0)
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--enable-mpi
4 P R
number of processes = 2

matrix size = 100 x 100 (460 nonzero entries)

initial vector x : all components set to O

precision : double

linear solver : BiCG

preconditioner : none

convergence condition : ||b-Ax|[_2 <= 1.0e-12 * ||b-Ax_O||_2

matrix storage format : CSR

linear solver status : normal end

BiCG: number of iterations = 15 (double = 15, quad = 0)

BiCG: elapsed time = 2.911400e-03 sec.

BiCG: preconditioner = 1.560780e-04 sec.

BiCG: matrix creation = 1.459997e-04 sec.

BiCG: linear solver = 2.755322e-03 sec.

BiCG: relative residual = 6.221213e-15
- J
2.2.4 EA

4 L2 bV 1is-($VERSION) ICBWVWTRD A~y FZANL, BAKDTFT 4+ L7 FVICT7 7 A LB ER
35,

> make install

ZHICED, T4 12 MU ($INSTALLDIR) IS RD 7 7 A AEHIX N 5.

($INSTALLDIR)

+bin

| +1lsolve esolve esolver gesolve gesolver hpcg_kernel hpcg_spmvtest spmvtest*
+include

| +lis_config.h lis.h lisf.h

+1ib

| +liblis.a

+share

+doc/lis examples/lis man

lis_config.hl¥74 77 VEAENKT 2, £721is.h X C, lisf.h (X Fortran T4 77 V2T 3
BRUICHETIN Y X7 7 AV THB. 1iblis.a ZEREINLTA TI7VTHZ. 74 77 VNERKITEAZ
NI YD 02l d 5120d, 74 L7 MV 1is-($VERSION) IZBWVWTRDa~v Y FZANL, 74 L7 b
U examples/1lis ICAEM S NIZEITT 7 A V2 W THGEERTT S .

> make installcheck
examples/lis [ testl, etest5, etest5b, getest5, getest5b, test3b, spmvtest3b &, lsolve,
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esolve, esolver, gesolve, gesolver, hpcg kernel, hpcg_spmvtest D 44T ($INSTALLDIR) /bin I
B XN 5. examples/lis/spmvtestxd, £ Z 4L ($INSTALLDIR) /bin ICHM XN 5.
($INSTALLDIR) IZEBH SN/ 7 7 A V2 HIFRT 5121%, RDa<> FEANT 5.
> make uninstall
1is-($VERSION) AWM S NI=T A4 77V, MOEIT7 7 A VEHIFRT 5121%, RDavwr F2ANT 5.
> make clean
ARSI NIRET 7 A Ve EDETHIBRT 21218, XROa<Y FE2ANT 5.

> make distclean

2.3 Windows Y AT LADEA

WYY — L ZHWT T — 4 7% ER L7, Microsoft Build Engine Z{#H 32581, 7417
bV 1is-($VERSION) \win IZBWTXDa~>Y RZ AL, &E 7 7 1 )L Makefile ZAT 2 (FEAHIX
configure.bat ——he1p3€§§Eﬁ)

> configure.bat
Makefile DREENEIX Makefile.in TEFRIND. FAT7 7 A VE AT 5121, 1is- ($VERSION) \win 1T
BWTXRkODavwy REANT 3.

> nmake
FAT7 7 A ADIEFICER SN S P EHERT 2120, Roa~vy REANL, ERINFET7 74
N HWTHEEZ1TS .

> nmake check
EMEINTZT7A4 77V, FIT7 740, Nv X7 7 4L, KU PDF X#FiX, U Foavr Rickh
($INSTALLDIR)\1ib, ($INSTALLDIR)\bin, ($INSTALLDIR)\include, 2T} ($INSTALLDIR)\doc IZZLZ
U 5.

> nmake install
($INSTALLDIR) WX X7z 7 7 A VEHIFRT 2121%, XRDa~<w> REANT 5.

> nmake uninstall
($INSTALLDIR) \win \CAEM I N2 F74 77V, RUFEIT7 7 A VEHIRT 5121E, Roa~vy REANT
5.

> nmake clean
AREINTZRET 7 A V2 GO THIRRT 2121%, XOa~v> Kz AT 5.

> nmake distclean

UNIX BRI 2R T 2583022 Ko 2 &,

2.4 &L
WFE 71 2" 2103 1is- ($VERSION) /test I 5.

2.4.1 testl

74 12 bV 1is-($VERSION) /test IZHBWT

> testl matrix_filename rhs_setting solution_filename rhistory_filename [options]

12



E AT %L, matrix filename 22 HATH| T — X 2 iiiA A, A ER Az = b % options THEEZ
TofE TR . 7=, % JL5R Matrix Market 30T solution_filename 12, %72 E /% PLAIN 6T
rhistory filename IZF Z 3 (5% A Z2MW). ANATRER1THI T — 2B HEIR Matrix Market fE3X,
Harwell-Boeing JTER D WA TH 5. rhs_setting IT1F

0 ITNT =R 7 7 A MZEENZEARY FLERWS
1 b=(1,..., )T ZHV3

2 b=Ax(1,....,)T ZAW3

rhs_filename HARZ S LD T 7 4V

DWITNEIEETE 5. rhs_filename |& PLAIN R, Matrix Market JEZUTHH ST 5. testlf.F i&
testl.c @ Fortran iR TH 5.

2.4.2 test2

74 27 bV 1is-($VERSION) /test IZBWVT
> test2 m n matrix_type solution_filename rhistory_filename [options]
¥ AN % 2, 2 KT Laplace {EFIE % 5 AL & D BEBUL LTS 51 2 KB mn D175 A 278
2R Az = b %, matrix_type THRE T N/ATHIIEINE I, options THEE I NMRETHEL . 7z,
fi % JRk Matrix Market JEX T solution_filename 12, % ZEE% PLAIN JE3X T rhistory_filename IZ
FHEMT. AIART PV EERT PV DENTRTL R EIFREINS. n, n IFERTTOM T HE
TH5. test2f .FI0 I test2.c D Fortran 90 fRTH 5.

2.4.3 test2b

74 L2 bV 1is-($VERSION) /test IZHBWVT
> test2b m n matrix_type solution_filename rhistory_filename [options]
¥ AJIF % &, 2% Laplace fEFIZE % 9 HUDLZEDIC X DBERUL L TR &0 2 KB mn D175 A 258 5
LR Ar = b %, matrix_type THE S N/ATHIEINIE L, options TIEE SN METHEL . iz,
fig 7 iRk Matrix Market JE3X T solution filename 12, #7ZEE% PLAIN JEiX T rhistory_filename IZ
FEHT. HURZ PV LIEBERZ bLx DIEATART L 222 EIREXINS. m, n lZBIITORT L
Th%.

2.4.4 test3

74 L2}V 1is-($VERSION) /test IZB WV T
> test3 1 m n matrix_type solution_filename rhistory_filename [options]
A3 % ¥, 3T Laplace fEHZE % 7 mAULZENC & D BERUL LTS & 002 KE Imn D175 A 2R
TR Ar = b %, matrix_type THRE S N7ATHIISIIER, options THE X NIRETHEL . £
7z, 8% YEEE Matrix Market JE3U T solution_filename 12, 7ZEBMAE% PLAIN JEZU T rhistory_filename
WHEEHT. GART PV IIERY PL o OESTRTL 42 L5FRESNS. 1, m, n ZFEITTOMRT
RETH5.
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2.4.5 test3b

74 27 bV 1is-($VERSION) /test IZBWVT
> test3b 1 m n matrix_type solution_filename rhistory_filename [options]
Y ANT 3 ¥, 3KIC Laplace fEfHIE % 27 mHuLEDIC & D BERUE U TR 50 2 KE Imn D175 A 21575y
TR Ar = b %, matrix_type THRE S NATHIMEIER, options THE X NIMETHEL . £
7z, A% HRR Matrix Market JE3 T solution_filename 2, 7EEE% PLAIN JERX T rhistory_filename
WEREHT. GAXRZ PV DIIERS Lz OEATRTL RS EIRESNS. 1, m, n ZETTTOHT
RETH2.

2.4.6 test3c

7 4 L2 bV 1is-($VERSION) /test IZHEWT
> test3c 1 m n step [options]
Y AJNIT B Y, 3T Laplace fEFfZE % 7 DL ZEDIT X DEERL L THE &0 2 KB lmn DATHI A 2175
&3 281 Ar = b %, options THRE X NMRET step A7 v TR HAXRT MV b IFER Y
Pl DENPTRTL R EIRESND. T8, HAXRT FLVOEIFRT v THBICEH NS, 1,mn
BEITTCOMFRBTH 2.

2.4.7 test4

AR Ar = b 2T E SN AT E , IR NCE ST, 1781 A 1 ZRE 12 @ 3 B A1TS

TH5. HAXRTZ FV b IRBERTZ P2 DENINRTL 2R3 IIFREXND. testdf .Fld testd.c D
Fortran iR CTH 5.

2.4.8 testd

74 L2}V 1is-($VERSION) /test IZHBWVT
> test5 n gamma [options]

CANT B, SRR Az = b RIS I NRETHE L . 175 A 1ZRE n @D Toepliz 175

2
0 2 1
0% 2 1
A= )
v 0 2 1
v 0 2

TH5. FAXNT MV IFERT bLx OEBPTRT 1L ERD EIFRESNS.
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2.4.9 test6

test6.c ld test2.c DAEFIRTH Z. 74 L2 + U 1is-($VERSION) /test IZEBWT
> test6b m n
EANIT 52, 2X5C Laplace TEFAZR % 5 SHDLEDIZ X D BEERUL L TE 50 2 KE mn D175 A 2158
T HRFRER Ax = b REHIETHEL . LR PV DIIERY PLx DMENFTRTL 27225 KO RES
N3 mn 3RO T HETH 5. test6f.F0 I test6.c D Fortran 90 R TH 5.

2.4.10 test7

T4 L2 NV 1is-($VERSION) /test (2B T
> test7
YANT By, HEHEEOMAR /RS, test7f.Fld test7.c D Fortran iR TH 5.

2.4.11 test8f

7 4 L2 bV 1is-($VERSION) /test IZBWVT
> mpiexec -n m test8f
& AJ19 % &, Newton-Raphson &% FIWTIERERM D HFEX % ## < . Newton-Raphson EIZB W T, Hif
AT Y AN PIDBEEL THEFE NS BrHizS RO L) .

2.4.12 etestl

74 L2}V 1is-($VERSION) /test IZBWVT
> etestl matrix_filename evector_filename rhistory_filename [options]
E AT 5, matrix_filename 2 HATHT — X & HiAiAA, FEHEEGERE Ar = Az % options THH/E
SNTRETHROT, FEE S NEAEZREL I NCEZ NS, £, ST 2EAXY L 2Rk Matrix
Market JE3X T evector_filename {2, %72 JE/#E% PLAIN JEa{ T rhistory filename {ZF X 5. AJIAl
HERATHI 7 — Z UK Matrix Market JE3X, 3 U < & Harwell-Boeing TERDWENTH 3. etestif.F
13 etestl.c D Fortran fRTH 5. EHOEE N ZHIGT 25513 etests 2D L.

2.4.13 getestl

7 4 L2 bV 1is-($VERSION) /test 2B WT
> getestl matrix_a_filename matrix_b_filename evector_filename rhistory_filename

[options]
Y AN $ 3L, matrix_a filename N {f matrix_b_filename 7> 51757 — R & i AA A, — M LEEE
i Az = ABx % options TIRE I NLETHRVT, feESN-BAEELZEEH JICESHS. =
7z, ST BEH XY bV ZHLERE Matrix Market FTER T evector_filename 12, %72 EE % PLAIN
T rhistory_filename |2 Z 3. AJJA[RERITAI T — X JEKUZ Matrix Market JE3(, d L < & Harwell-
Boeing EROWIINDTH 5. EBOEENZHIGS 25513 getests SO L.
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2.4.14 etest2

74 27 bV 1is-($VERSION) /test IZBWVT
> etest2 m n matrix_type evector_filename rhistory_filename [options]
AT % &, 2 KT Laplace fEfzR & 5 MHVLAEDIC & DBERUE L TR 50 2 T8 mn D1THI A RIS %
B A ERE Az = A\ %, matrix_type TIHE S NATHIREHIEIL, options THE SN ML TR X, 15
EFEEIN-EHEMEEZEEHNNCHEEHT. £/, ST 2EE RS bV % evector_filename |2, FABIER
rhistory filename ICEFE XM T . m, n IIBE RO THBTH 5.

2.4.15 etest3

7 4 L2 b VU 1lis-($VERSION) /test IZBWVT
> etest3 1 m n matrix_type evector_filename rhistory_filename [options]
EANT % &, 3T Laplace fEHIFRZ 7 RAVDAEDIC X D BERUL L TR 502 B Imn D174 A (2B
T3 EAMEME Az = \r %, matrix_type THE S N/ATHIEMIE R, options THEE X N7 fif ik T
= fEEINLEAEEEERCEZHRT. £, ST 2EAEXRT MV EZ LR Matrix Market TEX T
evector_filename 1T, F7ZJEE% PLAIN JERA T rhistory_ filename IZEHEXHF. 1, m, n IXBRKITDOIE
FRETH 5. BROBEENZIGFT 25513 eteste 2SO L.

2.4.16 etest4

7 4 L2 bV 1is-($VERSION) /test IZBWT
> etest4 n [options]
EANT B e, EAERE Az = Ao Z2EE SNMBETHE, fE S EHE2EERNICE S HT. 17
H AZTE n D 3 I HITH

TH5. etestdf.F ¥ etestd.c D Fortran IR TH 5.

2.4.17 etestb

74 L2 VU lis-($VERSION) /test 2BV T
> etestb matrix_filename evalues_filename evectors_filename residuals_filename

iters_filename [options]
E AT 5 ¥, matrix_filename > HITHIT — X B HiAiAA, EEUEEGERE Ar = Az % options TIEE X
NIFRETHL . £/, A7V 3y -ss ICE DIEEINERDOEGES evalues_filename {2, XT3 3 [#E
BT ML, BE ) VLRI % evectors_filename, residuals_filename M {f iters_filename
WZHESR Matrix Market JEaUTHF 2 3. AJTATREZRATHI7 — & JTEaE Matrix Market JER, $ L < 1& Harwell-
Boeing JTEZROWT N TH 5.
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2.4.18 etest5b

7 4 L2 bV 1is-($VERSION) /test IZHBWT
> etestbb matrix_filename evalues_filename [options]
AT B ¥, matrix_filename > 1757 — X & FiAiAA, BEUEEIHERTE Az = Mz % options TIHE X
NETHRL . T/, A7V gy -ss I X DIEE X NEE D Ritz [E% evalues_filename IZHE5E Matrix
Market JTENCE X 3. ANATRERITHIT — 2 Matrix Market JE3X, & U < 1% Harwell-Boeing &K
DWFTINTH 5.

2.4.19 getestd

74 L2 bV 1is-($VERSION) /test 2B W T

> getestd matrix_a_filename matrix_b_filename evalues_filename evectors_filename
residuals_filename iters_filename [options]
Y ANT B, matrix_a_filename M {f matrix_b_filename 7> ST T — R B HiAAA, —HACEHE (ER/
# Ar = A\Bz % options THEE SNIMETHEL. £, A7 ay -ss KK DIEE SN DE
fl% evalues filename {Z, MIET ZEH R b, & L LR UERKIEFE % evectors_filename,
residuals filename N () iters_filename {ZHEIR Matrix Market JER TE = 3. ANATRERITHI T —
£ FEE Matrix Market JERX, 3 L < 1& Harwell-Boeing JERRDWIFNHTH 5.

2.4.20 getest5b

7 4 L2 bV 1is-($VERSION) /test 2B WV T
> getestbb matrix_a_filename matrix_b_filename evalues_filename [options]
Y AJ1$ B, matrix_a_filename N2 {f matrix_b_filename 7> 175 T — & % FiAiAA, —MbEHA (ERE—E
Azx = \Bz % options THREINMHETHEL . £/, A 7> a ¥ -ss ITX DIFE SN D Ritz %
evalues_filename IZHL7R Matrix Market JEZNTH#H Z 5. AT ATRERATH 7 — £ JERid Matrix Market
R, b L < & Harwell-Boeing EROWITINTH 5.

2.4.21 etest6

7 4 L2 bV 1is-($VERSION) /test BT
> etest6 1 m n matrix_type evalues_filename evectors_filename residuals_filename
iters_filename [options]

Y AJ1F B, 3%5C Laplace fEfZE % 7 s HDEMIT X DEERUL L TR 5 1 2 KE Imn DATH A B3
ZEAEME Az = Az %, matrix_type THEE S N7 THIMEINIE, options THEE S N7 METHES.
T, AT a v -ss W DIEEINMEHOEFEY evalues_filename |2, MIHTZEH T b, 5&
72 ) Vo MO RIEAE % evectors_filename, residuals_filename Nz {f iters_filename IZHE5RE Matrix
Market R TEEHT. 1, m, n ZBERTORTFHETH 5.
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2.4.22 etest7

etest7.c ¥ etest2.c DEHINRTHS. 74 L2 U 1is-($VERSION) /test {IZBWVT
> etest7 m n
EASIT B E, 2X5C Laplace TEFAZR % 5 SHDLESIZ X DBERUL L TE 5 N0 2 KE mn D175 A 1B 5
EEERE Az = Ao %7 QRIETHL . m, n EZERTTORFRETDH 5.

2.4.23 spmvtestl

7 4 L2 bV 1is-($VERSION) /test BT
> spmvtestl n iter [matrix_type]

EANT % &, 1 0T Laplace fEfZR & 3 RFUDAEDNC & DEERUE L TR 50 % K& n D175

ERZ ML, )T 2 OFER iter THRE X NZFEEEGATL, FLOPS B2 HIH T 5. ME/L S matrix_type
&b,

0 FATAIRE R TR TDITHIEE R IC oW THIE T 2
1-11 TAIRSINE R D=
DWITNDEIEET 5.

2.4.24 spmvtest2

74 L2 bV 1is-($VERSION) /test 2BV T
> spmvtest2 m n iter [matrix_typel
EAJIF % &, 2 KT Laplace fEfIZR % 5 RHULZEMNT X D BERUL L TS & 02 KB mn O 5 BEXHHTHI & X
7 (,..., )T D% iter TIHEINAEEGATL, FLOPSEZH T 5. LERL S matrix_type
I2&D,

0 FATA[REZR TR T DTSR IC O W THIE T 5
1-11 THIRE R DTS
DVWTNLEIEET 2. o, n ZERTTORTFEMTH 5.

2.4.25 spmvtest2b

74 L2 bV 1is-($VERSION) /test BT
> spmvtest2b m n iter [matrix_type]

EANT % &, 2KIT Laplace fEH#E %2 9 HLLAENC X D BERUL L TS 51 8 K8 mn @ 9 ERHHATE] & X

18



7 bV (1., )T OfE% iter THHE I N/EEFEITL, FLOPS H2 HIH T 5. AER S natrix_type
&b,

0 FATAIRE7Z 3 N T DT RIS OV TRIE S %
1-11 ITHIRENIE D% =
DWITNDZEET 5. m, n BEITTOETHRETH 5.

2.4.26 spmvtest3

7 4 L2 bV 1is-($VERSION) /test IZBWVT
> spmvtest3 1 m n iter [matrix_typel

Y ANT B L, 3XIC Laplace TEFZE %R 7 DI & W BERL LTI 5 2 K Imn @ 7 EXHAITHI &
X7 ML (1, )T O iter THREINZEEGATL, FLOPSEZ E 3 5. M%7 5 matrix_type
I2&b,

0 ZATAIRE R TR TDITHIEE I oW THIE T 2
1-11 THIMIER DB S
DWTFNHDZRIEET 5. 1, m, n ZERXTTOFEITH 3.

2.4.27 spmvtest3b

74 L2 bV 1is-($VERSION) /test BT
> spmvtest3b 1 m n iter [matrix_typel
EAN1F % &, 30T Laplace fEFIZR & 27 RiFDZENC X D BERUL LTS &0 2 KE Ilmn @ 27 EXHH{TEI &
N7 M1, DT 2 OEE iter THREINEEGATL, FLOPS fEZH T 5. X2 S matrix_type
I2&D,

0 FATA[RERR TR T DTSR IC O W THIE T %
1-11 1THIENE R D RS
DWFNHIEEET 5. 1, m, n ZERITTOFHEITH 3.

2.4.28 spmvtest4

7 4 L7 + VU 1is-($VERSION) /test IZHBWT
> spmvtest4 matrix_filename_list iter [block]
Y AN T2 Y, matrix_filename list D/RIATHIT — X 7 7 £ L) A b5 BT T — R it AR A, BT
FlexZ b (1., )T L Oz FATATRERITIRSMIZERICOWT iter THIRE S NEEEGHATL, FLOPS
EEEHT 2. ANATRERITHF — 2R Matrix Market FE3X, % L < 1& Harwell-Boeing JERR DWW §h
MTH5. DERDS block LD, BSR, BSCHERD T ry 794 XEIEET 3.

19



2.4.29

spmvtestb

74 L2 + VU 1is-($VERSION) /test IZHBWT
> spmvtest5 matrix_filename matrix_type iter [block]
AN B ¥, matrix_filename D/RITITHNT — X 7 7 £ A0 HATHI T — X B FiAAA, THle X7 b L
(1, )T ¥ OREFTIIIIFE natrix type I20WT iter THES M- ERET L, FLOPS fif % EH
T 5. ANAJEERITHIT — 2 UK Matrix Market JEZ, & U < 1& Harwell-Boeing TER DWW TH 5.
W7 B block IZE D, BSR, BSCTEXD 7 vy 79 4 X2HET 5.

2.5 HIPRSEIA
BlA—9 2 YITBAFORIRY S 5.
o TTHIREMIE R

VBRIERIE~ L F ot 2BETCIIFEHTX 0.
CSR BRI OFIERIZ SA-AMG BT E AT 2 20,

< IVF Fut ABRRICB W TRERICY| F EEER T 2 551X, CSRIERZ MM LRITIUuIR
S, Mo EEH T 25 810%, B 1is_matrix_convert () ZHWTELLELTS.

e double-double ! 4 f5¥EEETHE (4 Hiz ZHR)

PRI RERXMED 5 5, Jacobi, Gauss-Seidel, SOR, IDR(s), COCG, COCR {ETIHEHT X
AQRY

5 (B AR Tl © = 720,

Hybrid BT OWERRIEMED 5 5, Jacobi, Gauss-Seidel, SOR ETIZ#H T X 22w,
I+S, SA-AMG HiLEECIXHEH T Z 2.

double-double % 4 {5 EEHBNIME R IIIE LTV,

long-double ! 4 fEREHB L T2 Z L IETE R0,

o RALEE

ILUk) ATALE O 7 L3V X L0E, 78y 7 WMHERZWMHN S % J5FT ILU ATl [39] 125
S, ALy FEERE T 0t 2D 2 120N TICREHED Jacobi BILEIZITD < fIC
FEOZ L.

Jacobi, SSOR LIS} D HETLIEAGEIR X, 520175 A 23 CSR FER TR WEHE, BilLIEIERE:
CSR JERDITHI A HMER 5.

FERTFRRIL TR & L C BiCG IEAMEIR I M58, SA-AMG R AT 2w,
SA-AMG RiLEIE < LF 2 L v REFRIIEHE L TWiRW,

SA-AMG BiLBRIEERERITIINE L TR,

SAINV R O LRI THNE R D EBERFATES NS .

2 —PEFERLHIIHEH T 0.

20



o [EAERHE

- BREAEZFET 25513, BRER2EGMCT 208N D 5. {Eo T, IENMTHIDESR
HzetH T 25613, HICEBRHEEZAEM L 2T S0,
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3 EXIRME
KREITIX, 74 77V DFERHAEICOVTARNS. 7025 ATE, LFOWEETS BDELRD 3.
o WIHILILE]
o 1THIDIERL
o N7 MILDIERL
o VN (FREDIERZIEMNT 2 MHER) DIEK
o 178, RZ FANDHEDIA
o MRIEDFIE
o RfE
o H&TILER
72, a7 ADRHEICIILLTD a v 4 SR 2R LARITIURR S 7.
o C #include "lis.h"
e Fortran #include "lisf.h"

lis.h, lisf.h &, B AFFIC ($INSTALLDIR) /include FIZIEMIZ N 3.

3.1 #HAML - T ILE

HIAL, & TILFIZLUR D & 51Ziid 3 5. WIMHLILIIE 7 v 75 A DRI, #& TP RRICETL
BINRE S0,

€ ~

1: #include "lis.h"

2: LIS_INT main(LIS_INT argc, char* argv[])

3: {

4: lis_initialize(&argc, &argv);

5: R

6: lis_finalize();

7: }
N J
s Fortran ~

1: #include "lisf.h"

2: call lis_initialize(ierr)

3: R

4. call lis_finalize(ierr)
\ J
ERLALIE

HIEILIE 21T 51213, BIRL

o C LIS_INT lis_initialize(LIS_INT* argc, charx* argv[])

22



e Fortran subroutine lis_initialize(LIS_INTEGER ierr)

RV, 2ol MPI 0@k, a~> K54 VEIROBISEDOUIALILEZ1TS .

LIS_INT OREEME int 1%, 7’V 7B+t v ¥ <7 1 _LONG__LONG ASEFR X N7/2HE121E long long int 2, F
7z LIS_INTEGER OBLE(H integer 1, 7'V 7’0t v ¥~ 1 LONG__LONG 2SEFR S 723551213 integer*8
WEEHZ 6N,

Rrue
T ZLT 51203, B
o C LIS_INT lis_finalize()
e Fortran subroutine lis_finalize(LIS_INTEGER ierr)

ERHW3.

3.2 NI BMILODRE

RZ MV v DREE globaln £ F5. X7 ML % nprocs [HD Tt A TIT 7 vy 7 5E$ 3550%&
3R 2 P ILDITEZE local-n &3 5. global-n % nprocs THI D YIiL 2355513 local_n = global_n | nprocs
5. Bz, R Lo E B ROEIIC2 TR RATIT 70y 2 5E|T 2855, global.n ¥ local n
FEhzEh 4235,

0 PEO
1

v=|— 3.1
2 PE1 (3.1)
3

(3.1) RORZ v v BIEKT 258, BR, RVF ALy FRREETIEINRZ bLo Z0b D%, v LF 7R
L RBEE T e Rz 2B 7ay 2 5EI LR DAV RIERT 5.

NI MV ZERT 27077 2T LSRR T 5. 2721, v F Frt RREED 7 at 250
22955,
(B« <LF AL v NERE) ~

~N
Q

LIS_INT i,n;

LIS_VECTOR v;

n = 4;

lis_vector_create(0,&v);

lis_vector_set_size(v,0,n); /* or lis_vector_set_size(v,n,0); */

for(i=0;i<n;i++)
{
lis_vector_set_value(LIS_INS_VALUE,i, (double)i,v);

O © 00 ~NO Ok WN -

[

}

-
N

23



~ C (v F 7 at ZABRE)

LIS_INT i,n,is,ie;
LIS_VECTOR v;
n = 4;

for(i=is;i<ie;i++)

{

© 00N 0O WN =

ey
o

}
-

lis_vector_create (MPI_COMM_WORLD,&vV) ;
lis_vector_set_size(v,0,n); /* lis_vector_set_size(v,1n,0); */
lis_vector_get_range(v,&is,&ie);

lis_vector_set_value(LIS_INS_VALUE,i, (double)i,v);

/* or LIS_INT i,ln,is,ie; */

/* 1In = 2; */

LIS_INTEGER i,n
LIS_VECTOR v
n=4

do i=1,n

©O© N O O d W N

_
o

enddo

-

~ Fortran (iBX « ¥/ F AL v FERE) ~

call lis_vector_create(0,v,ierr)
call lis_vector_set_

call lis_vector_

size(v,0,n,ierr)

set_value (LIS_INS_VALUE,i,DBLE(i),v,ierr)

LIS_VECTOR v
n=4

do i=is,ie-1

© 00 ~NO U WN =

enddo

N

LF 7 b=}
-~ Fortran (=5 70t R EiHq) ~

LIS_INTEGER i,n,is,ie

call lis_vector_create(MPI_COMM_WORLD,v,ierr)
call lis_vector_set_
call lis_vector_get_

call lis_vector_

size(v,0,n,ierr)
range(v,is,ie,ierr)

set_value(LIS_INS_VALUE,i,DBLE(i),v,ierr);

~N7T ILOER

N7 v v OFERICIE, BI%K

o C LIS_INT lis_vector_create(LIS_Comm comm, LIS_VECTOR *v)

e Fortran subroutine

W3, comm 1213 MPI 2
5.

REBDFRE
TIDBENTNE, BIRL

lis_vector_create(LIS_Comm comm, LIS_VECTOR v, LIS_INTEGER ierr)

AT —REEETS. BR, <ALF ALy FEETIE comm DEIZEHR XN

o C LIS_INTEGER lis_vector_set_size(LIS_VECTOR v, LIS_INT local_n,
LIS_INT global_n)

e Fortran subroutine

lis_vector_set_size(LIS_VECTIR v, LIS_INTEGER local_n,

LIS_INTEGER global_n, LIS_INTEGER ierr)

24



WA, local .n B> global.n D EH H— %25 2 RFHUTR S0,

BR, < VF ALy REIRTIX, local_n & global n IZFE L. L7235, 1lis_vector_set_size(v,n,0)
¥ lis_vector_set_size(v,0,n) X, WINDRKE n ORI MVELENRT 5.

< LF Tt ABRBICB W T, 1lis_vector_set_size(v,n,0) X&' vt X RIZXE n DERD T T
NZEERT 5. —77, lis_vector_set_size(v,0,n) 3& 70t X p RIZXE m, DED XY S AVZAERT
5. mpldo 477 VHITHIESNS.

fEDEA
N7 MLy OF i fTICEERAT 2121, B

o C LIS_INT lis_vector_set_value(LIS_INT flag, LIS_INT i, LIS_SCALAR value,
LIS_VECTOR v)

e Fortran subroutine lis_vector_set_value(LIS_INTEGER flag, LIS_INTEGER i,
LIS_SCALAR value, LIS_VECTOR v, LIS_INTEGER ierr)

EHWS. v LF Fat ABRE T, #H9RX7 MLOE i {7 TR, 2R MLOE i TE2EET 5.
flag 2%

LIS_INS_VALUE #fiA: v[i] = value
LIS_ADD_VALUE MMEARA: v[i] = v[i] + value
DELLDEEET 5.
NI MILDOER
MFEORZ VR UERZ RO SRS 21213, B
o C LIS_INT lis_vector_duplicate(LIS_VECTOR vin, LIS_VECTOR *vout)

e Fortran subroutine lis_vector_duplicate(LIS_VECTOR vin, LIS_VECTOR vout,
LIS_INTEGER ierr)

FRAW2. 581 5|8 LIS_VECTOR vin (I LIS_MATRIX ZIEET DAL HARETH 2. ZOBEIIRZ P LD
BROMEITEH L2V, HHEET 2581, ZOBBORKIC

e C LIS_INT 1lis_vector_copy(LIS_VECTOR vsrc, LIS_VECTOR vdst)
e Fortran subroutine lis_vector_copy(LIS_VECTOR vsrc, LIS_VECTOR vdst, LIS_INTEGER ierr)
O
NI MILDOWE
RBEIWZR 5727 ML EXEY D OHEET 5121F
e C LIS_INT lis_vector_destroy(LIS_VECTOR v)
e Fortran subroutine lis_vector_destroy(LIS_VECTOR v, LIS_INTEGER ierr)

ZHWS.

25



3.3 1THDRIE

T8 A DXEL%E global_n x global.n & §%. 174 A % nprocs D Fu XA TIT 70 v 7 583 2155
DK Ty 7 DITE% local.n &3 5. global_n 73 nprocs THI D YIH 235513 local_.n = global_n | nprocs
5. IR ATH A% (3.2) RO LS I 2D et R Tii 7w v 7 5813 2854, global n ¥ local n
FEhzEh 42835,

PEO

[
=N =

1
2 1 | PE1
1 2
HEDIE R DITHN Z MRS 21T D 3 DD ENH 5.

FiE1L SATSVEKZzRVWTENORKERDES 2 ERY 35S
(3.2) RDATH| A % CSRIERTIER T 255, BX, S LVF ALy FIRIB TR AZDbD%E, < LVF T
0t ZRETIEE T e 227 e 2JTIT 70 v 758 Lo BB T .

75 A % CSR G TIE T 2 70 7' 7 ZELL RO LS itk 5. 72720, v L F7ut 2RED 7 n
L2ABUT 2T 5.
(B« <LF AL v NERE) N

~N
Q

LIS_INT i,n;
LIS_MATRIX A;
n = 4;
lis_matrix_create(0,&A);
lis_matrix_set_size(A,0,n); /* or lis_matrix_set_size(A,n,0); */
for(i=0;i<n;i++) {
if( i>0 ) lis_matrix_set_value(LIS_INS_VALUE,i,i-1,1.0,A);
if( i<n-1 ) lis_matrix_set_value(LIS_INS_VALUE,i,i+1,1.0,A);
lis_matrix_set_value(LIS_INS_VALUE,i,i,2.0,A);

0 N O O WN -

©

10: }
11: lis_matrix_set_type(A,LIS_MATRIX_CSR);
12: lis_matrix_assemble(A);

\_
/C (ZVF 7 ut RERR) ~

LIS_INT i,n,gn,is,ie;

LIS_MATRIX A;

gn = 4; /* or n=2 %/

lis_matrix_create (MPI_COMM_WORLD,&A) ;

lis_matrix_set_size(A,0,gn); /* lis_matrix_set_size(A,n,0); */
lis_matrix_get_size(A,&n,&gn);

lis_matrix_get_range(A,&is,&ie);

for(i=is;i<ie;i++) {

9: if( i>0 ) lis_matrix_set_value(LIS_INS_VALUE,i,i-1,1.0,4);
10: if( i<gn-1 ) lis_matrix_set_value(LIS_INS_VALUE,i,i+1,1.0,4);
11: lis_matrix_set_value(LIS_INS_VALUE,i,i,2.0,A);

12: }
13: lis_matrix_set_type(A,LIS_MATRIX_CSR);
14: lis_matrix_assemble(A);

W ~NO 0D WN -
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SR - oy REEE
/-Fortran (BR - <VF AL v RERE) ~

LIS_INTEGER i,n

LIS_MATRIX A

n=4

call lis_matrix_create(0,A,ierr)

call lis_matrix_set_size(A,0,n,ierr)

do i=1,n
if( i>1 ) call lis_matrix_set_value(LIS_INS_VALUE,i,i-1,1.0d0,A,ierr)
if( i<n ) call lis_matrix_set_value(LIS_INS_VALUE,i,i+1,1.0d0,A,ierr)
call lis_matrix_set_value(LIS_INS_VALUE,i,i,2.0d0,A,ierr)

enddo

: call lis_matrix_set_type(A,LIS_MATRIX_CSR,ierr)

: call lis_matrix_assemble(A,ierr)

© 00 ~NO U WN -

e
N =~ O

-
N

P 55
-~ Fortran (=/VF 7' 1t RERH) ~

LIS_INTEGER i,n,gn,is,ie

LIS_MATRIX A

gn = 4

call lis_matrix_create(MPI_COMM_WORLD,A,ierr)

call lis_matrix_set_size(A,0,gn,ierr)

call lis_matrix_get_size(A,n,gn,ierr)

call lis_matrix_get_range(A,is,ie,ierr)

do i=is,ie-1
if( i>1 ) call lis_matrix_set_value(LIS_INS_VALUE,i,i-1,1.0d0,A,ierr)
if( i<gn ) call lis_matrix_set_value(LIS_INS_VALUE,i,i+1,1.0d0,A,ierr)
call lis_matrix_set_value(LIS_INS_VALUE,i,i,2.0d0,A,ierr)

12: enddo

: call lis_matrix_set_type(A,LIS_MATRIX_CSR,ierr)

: call lis_matrix_assemble(A,ierr)

- J

© 00 ~NO O WN =

o
= O

= e
BSow

175 DIER
175 A DIERRICIE, BIEL

o C LIS_INT lis_matrix_create(LIS_Comm comm, LIS_MATRIX *A)

e Fortran subroutine lis_matrix_create(LIS_Comm comm, LIS_MATRIX A, LIS_INTEGER ierr)
ZHWS. comm I MPI 22 2 =7 —XEHRET 5. BR, vILF AL v RERETI, comm OEIXHEM X
n5s.

REDRTE
KB OFE X, B
o C LIS_INT lis_matrix_set_size(LIS_MATRIX A, LIS_INT local_n, LIS_INT global_n)

e Fortran subroutine lis_matrix_set_size(LIS_MATRIX A, LIS_INTEGER local_n,
LIS_INTEGER global_n, LIS_INTEGER ierr)

ZHW5. local_n %> global_n D X5 &—7 %5 2721 1UX72 5780,
BR, <VF ALy RERIETIX, local_n & global n iZFE L. L7zD3- 7T, lis_matrix_set_size(A,n,0)
¥ lis_matrix_set_size(A,0,n) IX, WINDRE n x n DITHIELENT 5.

27



< LFFat ABRBEIZBWTIX, lis_matrix_set_size(A,n,0) X& ot 2 BRI n x N DEIAT
BlRERR T 5. NliZn ORMTH 3.
—7, lis_matrix_set_size(A,0,n) ¥& 7Bt R p LITXKB m, x n DIATHNERIERT 5. m, 1Z574
77V TIRESNS.

EDHA
1181 A D5 i 4T85 j SNTMEZ AT 21213, BIRX

o C LIS_INT lis_matrix_set_value(LIS_INT flag, LIS_INT i, LIS_INT j,
LIS_SCALAR value, LIS_MATRIX A)

e Fortran subroutine lis_matrix_set_value(LIS_INTEGER flag, LIS_INTEGER i,
LIS_INTEGER j, LIS_SCALAR value, LIS_MATRIX A, LIS_INTEGER ierr)

ZHWS. v 7 ab RBREE T, 2708 i 1758 j FI24EE T 5. flagicld
LIS_INS_VALUE #fiA: A[i,j] = value
LIS_ADD VALUE HIEACA: A[i, 4] = Ali, j] + value
DELLDVEIEET 5.
TR DERE
TP DIINE R 2 3E § 51213, BI%L
e C LIS_INT lis_matrix_set_type(LIS_MATRIX A, LIS_INT matrix_type)

e Fortran subroutine lis_matrix_set_type(LIS_MATRIX A, LIS_INTEGER matrix_type,
LIS_INTEGER ierr)

ZRWS. {THWERRFD A O matrix_type (¥ LIS_MATRIX_CSR TH 3. LU FICHL T 2 M2 R 7.

AT X matrix_type
Compressed Sparse Row (CSR) {LIS_MATRIX_CSR|1}
Compressed Sparse Column (CSC)  {LIS_MATRIX_CSC|2}
Modified Compressed Sparse Row (MSR) {LIS_MATRIX_MSR|3}
Diagonal (DIA)  {LIS_MATRIX_DIA|4}
Ellpack-Itpack Generalized Diagonal (ELL)  {LIS_MATRIX_ELL|5}
Jagged Diagonal (JAD) {LIS_MATRIX_JAD|6}
Block Sparse Row (BSR) {LIS_MATRIX_BSR|7}
Block Sparse Column (BSC) {LIS_MATRIX_BSC|8}
Variable Block Row (VBR) {LIS_MATRIX_VBR|9}
Coordinate (COO) {LIS_MATRIX_COO|10}
Dense (DNS)  {LIS_MATRIX_DNS|11}

TP DHEHILT
ITHIDEZR L SIE R 2 BOE L7 1%, BI%KL
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o C LIS_INT lis_matrix_assemble(LIS_MATRIX A)
e Fortran subroutine lis_matrix_assemble(LIS_MATRIX A, LIS_INTEGER ierr)

MO, 1is_matrix_assemble !X lis_matrix_set_type THE I N/WERICHAITONS.

175 DIREE
AEN T o T AT XY D OIET 51243,

o C LIS_INT lis_matrix_destroy(LIS_MATRIX A)
e Fortran subroutine lis_matrix_destroy(LIS_MATRIX A, LIS_INTEGER ierr)

EHW3.

At 2: BROBNERORSN = BEEET S5
(3.2) RDATH| A % CSRIERTIER T 255, BX, < LVF ALy FERRBETRTI A ZDbD%E, < VF 7
Nt ZBETREE T nt 2Tt 2T TR v 298| LIS T R RS 5.

751 A % CSRIERTER T 2 70 7S L TFDO X525 3. 72720, v vF Futk RBED S
E2ABET2T 5.
(BR - <)LF AL v REEL) N

~N
Q

LIS_INT i,k,n,nnz;

LIS_INT *ptr,*index;

LIS_SCALAR *value;

LIS_MATRIX A;

n =4; nnz = 10; k = 0;

lis_matrix_malloc_csr(n,nnz,&ptr,&index,&value);

lis_matrix_create(0,&A);

lis_matrix_set_size(A,0,n); /* or lis_matrix_set_size(A,n,0); */

W ~NO D WN -

10: for(i=0;i<n;i++)

11: {

12: if( i>0 ) {index[k] = i-1; valuelk]
13: index[k] = i; valuel[k] = 2; k++;

14: if( i<n-1 ) {index[k] = i+1; valuel[k]
15: ptrli+1] = k;

16: }

17: ptr[0] = 0;

18: lis_matrix_set_csr(nnz,ptr,index,value,A);
19: lis_matrix_assemble(A);

1; k++;}

15 k++5}

29



/C (ZF T a -t RERR) ~

LIS_INT i,k,n,nnz,is,ie;

LIS_INT *ptr,*index;

LIS_SCALAR *value;

LIS_MATRIX A;

n=2; nmz = 5; k = 0;
lis_matrix_malloc_csr(n,nnz,&ptr,&index,&value);
lis_matrix_create (MPI_COMM_WORLD,&A) ;
lis_matrix_set_size(A,n,0);
lis_matrix_get_range(A,&is,&ie);
for(i=is;i<ie;i++)

: A{

12: if( i>0 ) {index[k] = i-1; valuelk]
13: index[k] = i; valuelk] = 2; k++;

14: if( i<n-1 ) {index[k] = i+1; valuel[k]
15: ptrli-is+1] = k;

16: }

17: ptr[0] = 0;

18: lis_matrix_set_csr(nnz,ptr,index,value,A);
19: lis_matrix_assemble(A);

N /

© 00 ~NO U WN -

=
= O

1; k++;}

1; k++;}

oy oo R S 3
CSR IEHKDEHZ Z 4 77 Uk Z 5 X 5175 A WCBEEMN T 21203, BI%KL

o C LIS_INT lis_matrix_set_csr(LIS_INT nnz, LIS_INT ptr[], LIS_INT index[],
LIS_SCALAR value[], LIS_MATRIX A)

e Fortran subroutine lis_matrix_set_csr(LIS_INTEGER nnz, LIS_INTEGER ptr(),
LIS_INTEGER index(), LIS_SCALAR value(), LIS_MATRIX A, LIS_INTEGER ierr)

PHWS. ZoMoERIcoWTIE s HizSBoZ k.
HE3: AT FAILDBITH, RN FIILTF—REFHFATES

BT 7 A D5 (3.2) KDITHI A % CSR A TRIAA TG, 7025 LILITO &5 ZElid s 5.
~CGBR - TAF ALY K - % F 7 ue 2B) \

LIS_MATRIX A;
lis_matrix_create(LIS_COMM_WORLD,&A) ;
lis_matrix_set_type(A,LIS_MATRIX_CSR);
lis_input_matrix(A,"matvec.mtx");

. J
~ Fortran (BX + ¥/ F AL v K « < )LF 70t RABRE) ~

N O W

LIS_MATRIX A

call lis_matrix_create(LIS_COMM_WORLD,A,ierr)
call lis_matrix_set_type(A,LIS_MATRIX_CSR,ierr)
call lis_input_matrix(A,’matvec.mtx’,ierr)

- J

Matrix Market FEZUC X 298 7 7 4 )L matvec.mtx DFCbE &2 LIRS .

~No W

%hMatrixMarket matrix coordinate real general
441010
12 1.0e+00
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BB W W W NN

~C (B - vVF AL v R« <LF 7 at RBRE)

N

1 2
3 1
1 1
2 2
4 1
2 1
3 2
4 2
3 1

.0e+00
.0e+00
.0e+00
.0e+00
.0e+00
.0e+00
.0e+00
.0e+00
.0e+00

PR T 7 A Vb (3.2) ROITHI A % CSRIFRT, 72 (3.1) RONY M b 2HAABEED TR Y S
ARLTO X5 1cid T 5.

~NOo O W -

LIS_MATRIX A;

LIS_VECTOR b,x;
lis_matrix_create(LIS_COMM_WORLD,&A) ;
lis_vector_create(LIS_COMM_WORLD,&b) ;
lis_vector_create(LIS_COMM_WORLD,&x) ;
lis_matrix_set_type(A,LIS_MATRIX_CSR);
lis_input(A,b,x, "matvec.mtx");

N

N

N

~N o o WN

LIS_MATRIX A
LIS_VECTOR b,x

call lis_matrix_create(LIS_COMM_WORLD,A,ierr)
call lis_vector_create(LIS_COMM_WORLD,b,ierr)
call lis_vector_create(LIS_COMM_WORLD,x,ierr)
call lis_matrix_set_type(A,LIS_MATRIX_CSR,ierr)

call lis_input(A,b,x,’matvec.mtx’,ierr)

/JMUm(%W'VW%XVVF'VW?TDtX%ﬁ)

PR3k Matrix Market JEZUZ X 25857 7 4 L matvec.mtx DFLAHIZ LI NIRRT (5% A 2ZK).

%hMatrixMarket matrix coordinate real general

4

W N DD WWWNDNNRE -

4 10

N
[

WP WP W
P NDNNR PR NDR PN

10
.0e+00
.0e+00
.0e+00
.0e+00
.0e+00
.0e+00
.0e+00
.0e+00
.0e+00
.0e+00

0e+00
0e+00

0.
1.
2.0e+00
3.

0e+00

NI 71D 5 DEFRHAH

NERT 7 A D BATH| A DT — R EFHAIALITIE, B

o C
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LIS_INT lis_input_matrix(LIS_MATRIX A, char *filename)



e Fortran subroutine lis_input_matrix(LIS_MATRIX A,
character filename, LIS_INTEGER ierr)

ZHW5. filename IZIE 7 7 A VXA ZIEET 5. MET 2 7 7 A VERIILLTOBOTH S (7 7 4 VB
ROV TIEIER A 22R).

e Matrix Market JE3X
e Harwell-Boeing JETX
SR 7 7 AN BATHI A EXRT bV b, x DT — R Z @A iy, B
o C LIS_INT 1lis_input(LIS_MATRIX A, LIS_VECTOR b, LIS_VECTOR x, char *filename)

e Fortran subroutine lis_input(LIS_MATRIX A, LIS_VECTOR b, LIS_VECTOR x,
character filename, LIS_INTEGER ierr)

ZHWS. filename I 7 7 A VXA ZRIEET 5. MIET 27 7 A VEREUTOHEO TH 2 (7 74 VIE
ROV TIIIER A 22R).

o #5R Matrix Market FE=(

e Harwell-Boeing JE=

3.4 FRRAFEXDKE

AR Az = b ZIEESNETHOBE, 70277 23 TFO & 5 il T 5.
(BX - v VFRAL v R« <LF 70t RBRE)

~N
Q

LIS_MATRIX A;
LIS_VECTOR b,x;
LIS_SOLVER solver;

/x fFH e X7 FOLOLERL */

lis_solver_create(&solver);
lis_solver_set_option("-i bicg -p none",solver);
lis_solver_set_option("-tol 1.0e-12",solver);
lis_solve(A,b,x,solver);

© 00N O WN -

=
o

.
~ Fortran (X« wAF ALy K« <LF 702 A5 ™

N

LIS_MATRIX A
LIS_VECTOR b,x
LIS_SOLVER solver

/% ATHNERT FIVOIER */

call lis_solver_create(solver,ierr)

call lis_solver_set_option(’-i bicg -p none’,solver,ierr)
call lis_solver_set_option(’-tol 1.0e-12’,solver,ierr)
call lis_solve(A,b,x,solver,ierr)

- J

© 00 ~NO O WN -

—
o

YV IILINDYER
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YN (MG RREAEE DR 13 2 MEIR) Z2ERRT 51213, BI%K

o C LIS_INT lis_solver_create(LIS_SOLVER *solver)

e Fortran subroutine lis_solver_create(LIS_SOLVER solver, LIS_INTEGER ierr)
ZHWS.
F7LavORE

R RER R R Y L NCEET 51013, B

o C LIS_INT lis_solver_set_option(char *text, LIS_SOLVER solver)

e Fortran subroutine lis_solver_set_option(character text, LIS_SOLVER solver,
LIS_INTEGER ierr)

E s
o C LIS_INT lis_solver_set_optionC(LIS_SOLVER solver)
e Fortran subroutine lis_solver_set_optionC(LIS_SOLVER solver, LIS_INTEGER ierr)

ZHW3. lis_solver_set_optionClE, T—¥ 70/ J LAETRICa< Y FIA4 Y TIEESI N A 7> =
YEYNNCRIET 2B TH 2.

DIRICHERIEIR A~ Y F oA VAT a Y &RT. -1 {cgltHd-i cg FlF-1 1 ZEKT 5.
-maxiter [1000] !, -maxiter DREEMEAS 1000 TH B I ZEHKT 5.
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BREAEXBEACETEIF T3> (WEM: -1 bicg)

MADTREAME | AT a v A s> a v

CG -i {cgl1}

BiCG -i {bicgl2}

CGS -i {cgsl3}

BiCGSTAB -i {bicgstabl|4}

BiCGSTAB(l) | -i {bicgstabl|5} -ell [2] TH
GPBiCG -i {gpbicgl6}

TFQMR -i {tfqur|7}

Orthomin(m) -i {orthomin|8}  -restart [40] VY RA&X—MEm
GMRES(m) -i {gmres|9} -restart [40] VY RXX—MHEm
Jacobi -i {jacobi|10}

Gauss-Seidel -i {gsl11}

SOR -i {sor|12} -omega [1.9] AR w (0 <w < 2)
BiCGSafe -i {bicgsafe|13}

CR -i {crl14}

BiCR -i {bicrl15}

CRS -i {crs|i6}

BiCRSTAB -i {bicrstab|17}

GPBiCR -i {gpbicr|18}

BiCRSafe -i {bicrsafe|19}

FGMRES(m) -i {fgmres|20} -restart [40] VU RAX—MEm
IDR(s) -i {idrs|21} -irestart [2] VRAX—IMHs
IDR(1) -i {idr1l22}

MINRES -i {minres|23}

COCG -i {cocgl24}

COCR -i {cocr|25}
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FIRLIRICRI T A T3> (BEEMH: -p none)

TP T av [ e
L -p {nonel0}
Jacobi -p {jacobi|1}
ILU (k) -p {ilul2} -ilu_£ill [0] TANA LRIk
SSOR -p {ssor|3} -ssor_omega [1.0] AR w (0 <w < 2)
Hybrid -p {hybrid|4} -hybrid_i [sor] MR R A
-hybrid_maxiter [25] AR RIE R
~hybrid_tol [1.0e-3] IS SR B
-hybrid_omega [1.5] SOR DFEFFRE w (0 < w < 2)
-hybrid_ell [2] BiCGSTAB(1) ®XX#K
~hybrid_restart [40] GMRES(m), Orthomin(m) ®
VAKX — MEm
I+S -p {is|5} -is_alpha [1.0] I4+aSt™ DT X —% a
-is_m [3] I+ aSt™ D5 X —&m
SAINV -p {sainv|6} -sainv_drop [0.05] Koy 7HHE
SA-AMG -p {saamg|7} -saamg_unsym [false] FERT IR D 3R
(ITPIREIE IR E 5 %)
-saamg_theta [0.05/0.12] Fw vy FHHE o2 < 02|ay|ayy)
(PR | IEXFR)
Crout ILU -p {iluc|8} —-iluc_drop [0.05] Fua oy FHEHE
-iluc_rate [5.0] R 7 4 VA4 DR
ILUT -p {ilut|9}
Additive Schwarz | —adds true -adds_iter [1] FAG %L
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FOMOA T g

FFav

-maxiter [1000]
-tol [1.0e-12]
-tol_w [1.0]
-print [0]

-scale [0]

-initx_zeros [1]

-conv_cond [0]

-omp_num_threads [t]

-storage [0]
-storage_block [2]
-f [0]

TN AL

IR E FEHE tol

I E L HE tol,,

WA EREDH

-print {none|0} AR 2 L

HABREEZ X EVICRIFET S

-print {out|2} WAEREZFERIcE ST

-print {alll3} WA X EVICRFL, BHERNICEEHT

A=V 7 OFR. FERZITOTH], X7 brcEEE IS

A=V 7R

Jacobi 27—V > 27 D 'Ax = Db

(D& A = (a;;) DXHFAERS)

-scale {symm_diag|2} MR —V > 2 D-V2AD~Y 2z = D=1/
(D2 IR BEROMED 1/ /az; TH 20HA1T75)

-print {mem|1}

-scale {nonel|0}

-scale {jacobi|1}

HIEARZ B oLz
-initx_zeros {false|0} BE# 1is_solve () D5 x 12k D
HZ o2 ERDEZEH
-initx_zeros {truel1} ITRTOHEEDEZ 01T 5
IR

-conv_cond {nrm2_r|0} [|b — Az||2 < tol x ||b — Axpl|2
|[b— Az[|z < tol  [[b]|2

[|b — Az||1 < toly,  ||b]]1 + tol

-conv_cond {nrm2_b|1}
-conv_cond {nrmi_b|2}
FITAL v R

(t ERAKAL v FE)

1TH kg NIE R

BSR, BSC XD 7wy 7494 X
AT RE O RS EE
-f {double|0}

-f {quad|1}

g
double-double %Y 4 fZfE

KiE

AR Ax = b 2R <13, BIgK

e C LIS_INT lis_solve(LIS_MATRIX A, LIS_VECTOR b, LIS_VECTOR x,
LIS_SOLVER solver)

e Fortran subroutine lis_solve(LIS_MATRIX A, LIS_VECTOR b, LIS_VECTOR x,
LIS_SOLVER solver, LIS_INTEGER ierr)

ZHW2.
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3.5 [EEERRAEDKEE

BHEEAERE Ax = Ao ZIESNLBETH OGS, 70277 23 TFO & 512l T 5.
~C (BX - v VF AL v R« <LF 70t RBRE) ~

: LIS_MATRIX A;

: LIS_VECTOR x;

: LIS_REAL evalue;

: LIS_ESOLVER esolver;

L e ATHIERY W LD */

: lis_esolver_create(&esolver);

: lis_esolver_set_option("-e ii -i bicg -p none",esolver);

10: lis_esolver_set_option("-etol 1.0e-12 -tol 1.0e-12",esolver);
11: lis_esolve(A,x,evalue,esolver);

1
2
3
4
5
6
7
8
9

-~ Fortran ((BZX » </VF AL v K » 2 /)LF 7 ut AIRE) ~
1: LIS_MATRIX A
2: LIS_VECTOR x
3: LIS_REAL evalue
4: LIS_ESOLVER esolver
5:
6: /* 17517 bLDIERL */
T:
8: call lis_esolver_create(esolver,ierr)
9: call lis_esolver_set_option(’-e ii -i bicg -p none’,esolver,ierr)
10: call lis_esolver_set_option(’-etol 1.0e-12 -tol 1.0e-12’,esolver,ierr)
11: call lis_esolve(A,x,evalue,esolver,ierr)

[
o

YV ILINDYERK
YV ouoN (EHEED R Z RGNS 2 ME) 20T 212, B

o C LIS_INT lis_esolver_create(LIS_ESOLVER *esolver)
e Fortran subroutine lis_esolver_create(LIS_ESOLVER esolver, LIS_INTEGER ierr)
ZHWS.
F7LavORE
[E G B E Y L oNCRRE T 21243, BIRL
o C LIS_INT lis_esolver_set_option(char *text, LIS_ESOLVER esolver)

e Fortran subroutine lis_esolver_set_option(character text, LIS_ESOLVER esolver,
LIS_INTEGER ierr)

QLS
o C LIS_INT lis_esolver_set_optionC(LIS_ESOLVER esolver)

e Fortran subroutine lis_esolver_set_optionC(LIS_ESOLVER esolver, LIS_INTEGER ierr)
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ZM\W5%. lis_esolver_set_optionCid, 2—# 707 AETRHICa~ Y F 74 Y THRES WL T =
YEINMNCBET BB TH 5.

DIRICHRERRER A~ Y R4 A T2 a v mRT. —e {pil1lHd-e pi F/ld-e 1 ZEKT 3.
-emaxiter [1000] %, -emaxiter OBLE(ED 1000 TH 3 Z ¥ EHKT 5.

ESERECET AT 3y (BEIE: - cr)

[ e i X Frary MhATIav

Power -e {pil1}

Inverse -e {iil2} -i [bicg] FRAL T R
Rayleigh Quotient -e {rqil3} -i [bicg] FRAL R A
CG -e {cgl4} -i [cg] FRAL T RS RE
CR -e {crl5} -i [bicg] RIS
Subspace -e {sil6} -ss [1] HaZEf oK & X
Lanczos -e {117} -ss [1] A [OF N
Arnoldi -e {ail8} -ss [1] B ZEE oK E X
Generalized Power -e {gpil9} -i [bicg] FRAL 7T R
Generalized Inverse -e {giil10} -i [bicg] FRE T AR AR
Generalized Rayleigh Quotient | -e {giil11} -i [bicg] R R R
Generalized CG -e {gcgl12} -i [cgl FRAL T R RE
Generalized CR -e {gcrl13} -i [bicg] FRAL T AR
Generalized Subspace -e {gsil14} -ss [1] HRT A DR = X
Generalized Lanczos -e {gli|15} -ss [1] R ZEE DR Z X
Generalized Arnoldi -e {gail16} -ss [1] b ZEE DR E X
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FIRLIRICRI T A T3> (BEEMH: -p none)

TP 7y av [ e
L -p {nonel0}
Jacobi -p {jacobi|1}
ILU (k) -p {ilul2} -ilu_£ill [0] TANA LRIk
SSOR -p {ssor|3} -ssor_omega [1.0] AR w (0 <w < 2)
Hybrid -p {hybrid|4} -hybrid_i [sor] MR R A
-hybrid_maxiter [25] AR RIE R
~hybrid_tol [1.0e-3] IS SR B
-hybrid_omega [1.5] SOR DFEFFRE w (0 < w < 2)
-hybrid_ell [2] BiCGSTAB(1) ®XX#K
~hybrid_restart [40] GMRES(m), Orthomin(m) ®
VAKX — MEm
I+S -p {is|5} -is_alpha [1.0] I4+aSt™ DT X —% a
-is_m [3] I+ aSt™ D5 X —&m
SAINV -p {sainv|6} -sainv_drop [0.05] Koy 7HHE
SA-AMG -p {saamg|7} -saamg_unsym [false] FERT IR D 3R
(ITPIREIE IR E 5 %)
-saamg_theta [0.05/0.12] Fw vy FHHE o2 < 02|ay|ayy)
(PR | IEXFR)
crout ILU -p {iluc|8} —-iluc_drop [0.05] Fua oy FHEHE
-iluc_rate [5.0] R 7 4 VA4 DR
ILUT -p {ilut|9}
Additive Schwarz | —adds true -adds_iter [1] FAG %L
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FOMOA T g

F T av
-emaxiter [1000] KRB EE
-etol [1.0e-12] I TR e
-eprint [0] HWABED M)
-eprint {none|0} YRAZIEIE 2 L 7sn
-eprint {mem|1} HAREEZ XEVIRIFT S
-eprint {out|2} AR 2 RE L icE T
-eprint {all|3} WAIBIEZ XV ITREFL, IREEINICH ST
-ie [ii] Subspace, Lanczos, Arnoldi ®NENTEH 3 2 [EAEFIEDIEE
-ige [giil Generalized Subspace, Generalized Lanczos, Generalized Arnoldi D NET
/3 2 EHEREDIEE
-shift [0.0] A—oB%itET 572D 7 b&E o DFEER
-shift_im [0.0] > 7 bR o OE
-initx_ones [1] WA Z b oL 2
-initx_ones {false|0} BE% 1is_esolve ) D5|Ex 1z kb
Bz oh 2 HEOMEEMH
-initx_ones {truel1} ITNRNTOEZRDEEZ 11T 5
-omp_num_threads [t] | TR L v R
tERAAL Y FE
-estorage [0] TSN
-estorage_block [2] BSR, BSC o 7wy 744 X
-ef [0] [E A EAE DR
-ef {double|0} fEFEEE
-ef {quadl1} double-double B! 4 f5HERE
-rval [0] Ritz f#i
-rval {falsel|O} Ritz [B% & 2 IZEE N ZEHE
-rval {truel|1} Ritz fED A% FTE
K

FEHEE A ERE Av = Ao 2 <1203, BEEL

o C LIS_INT lis_esolve(LIS_MATRIX A, LIS_VECTOR x,
LIS_SCALAR evalue, LIS_ESOLVER esolver)

e Fortran subroutine lis_esolve(LIS_MATRIX A, LIS_VECTOR x,
LIS_SCALAR evalue, LIS_ESOLVER esolver, LIS_INTEGER ierr)

ZRHWS.
— AL E G ERE Ar = A\Bx Zf# <1243, B

o C LIS_INT lis_gesolve(LIS_MATRIX A, LIS_MATRIX B,
LIS_VECTOR x, LIS_SCALAR evalue, LIS_ESOLVER esolver)

40



e Fortran subroutine lis_gesolve(LIS_MATRIX A, LIS_MATRIX B,
LIS_VECTOR x, LIS_SCALAR evalue, LIS_ESOLVER esolver, LIS_INTEGER ierr)

EHWS.
3.6 O ZLOER

M RE Ax = b ZIEESNE TR, T oL NcE s T n s 7 22 NMTRT.
1750 A BXE 12 D 3 BT

TH5. GARZ "NV LIIR e DB ITRTL L RZ2E5FEEXNS.
a7 5E7T 4 L2 MY 1is-($VERSION) /test IZEEN 5.
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- FREE 7 1 277 A testd.c

1: #include <stdio.h>

2: #include "lis.h"

3: main(LIS_INT argc, char *argv[])

4: {

5: LIS_INT i,n,gn,is,ie,iter;

6: LIS_MATRIX A;

7: LIS_VECTOR b,x,u;

8: LIS_SOLVER solver;

9: n = 12;

10: lis_initialize(&argc,&argv);

11: lis_matrix_create(LIS_COMM_WORLD,&A) ;
12: lis_matrix_set_size(A,0,n);

13: lis_matrix_get_size(A,&n,&gn);

14: lis_matrix_get_range(A,&is,&ie);

15: for(i=is;i<ie;i++)

16: {

17: if( i>0 ) lis_matrix_set_value(LIS_INS_VALUE,i,i-1,-1.0,A);
18: if ( i<gn-1 ) lis_matrix_set_value(LIS_INS_VALUE,i,i+1,-1.0,4);
19: lis_matrix_set_value(LIS_INS_VALUE,i,i,2.0,A);
20: }
21: lis_matrix_set_type(A,LIS_MATRIX_CSR);
22: lis_matrix_assemble(A);
23:
24: lis_vector_duplicate(A,&u);
25: lis_vector_duplicate(A,&b);
26: lis_vector_duplicate(4A,&x);
27: lis_vector_set_all(1.0,u);
28: lis_matvec(A,u,b);
29:
30: lis_solver_create(&solver);
31: lis_solver_set_optionC(solver);
32: lis_solve(A,b,x,solver);
33: lis_solver_get_iter(solver,&iter);
34: printf ("number of iterations = %d\n",iter);
35: lis_vector_print(x);
36: lis_matrix_destroy(4);
37: lis_vector_destroy(u);
38: lis_vector_destroy(b);
39: lis_vector_destroy(x);
40: lis_solver_destroy(solver);
41: lis_finalize();
42: return O;
43: }
}
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- REE 7 1 27 A testdf F

1: implicit nome

2:

3:#include "lisf.h"

4:

5: LIS_INTEGER i,n,gn,is,ie,iter,ierr

6: LIS_MATRIX A

7: LIS_VECTOR b,x,u

8: LIS_SOLVER solver

9: n =12

10: call lis_initialize(ierr)

11: call lis_matrix_create(LIS_COMM_WORLD,A,ierr)
12: call lis_matrix_set_size(A,0,n,ierr)

13: call lis_matrix_get_size(A,n,gn,ierr)

14: call lis_matrix_get_range(A,is,ie,ierr)

15: do i=is,ie-1

16: if( i>1 ) call lis_matrix_set_value(LIS_INS_VALUE,i,i-1,-1.040,
17: A,ierr)
18: if( i<gn ) call lis_matrix_set_value(LIS_INS_VALUE,i,i+1,-1.0d0,
19: A,ierr)
20: call lis_matrix_set_value(LIS_INS_VALUE,i,i,2.0d0,A,ierr)
21: enddo
22: call lis_matrix_set_type(A,LIS_MATRIX_CSR,ierr)
23: call lis_matrix_assemble(A,ierr)
24:
25: call lis_vector_duplicate(A,u,ierr)
26: call lis_vector_duplicate(A,b,ierr)
27: call lis_vector_duplicate(A,x,ierr)
28: call lis_vector_set_all(1.0d0,u,ierr)
29: call lis_matvec(A,u,b,ierr)
30:
31: call lis_solver_create(solver,ierr)
32: call lis_solver_set_optionC(solver,ierr)
33: call lis_solve(A,b,x,solver,ierr)
34: call lis_solver_get_iter(solver,iter,ierr)
35: write(*,*) ’number of iterations = ’,iter
36: call lis_vector_print(x,ierr)
37: call lis_matrix_destroy(A,ierr)
38: call lis_vector_destroy(b,ierr)
39: call lis_vector_destroy(x,ierr)
40: call lis_vector_destroy(u,ierr)
41: call lis_solver_destroy(solver,ierr)
42: call lis_finalize(ierr)
43:
44 : stop
45: end
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3.7 BBV ILNDOSBE

HIFETCLX, BTALERTTHIIX lis_solve SFENH XN 2 72 NICHEFT I N TV 2, KREITIE, BILEEE Y L% 5)
BEL, BTLIEATA R VLN YD BEL THEHS 2 HIEICOW TR S, Z DGR, B IRMED HERE
BLhHAEOREIIT LTl TEMNTH 5. EIE, Newton-Raphson iIETIEKEEIHVWSH, FRET
ORI ERORE B L ITRR T PADBERINKRD HNDE. ZOWEER KT 5 720121, LI OBEEUE
RIET HREND 5.

e lis_matrix_psd_set_value: 1TH|EZDEZ FHEFRKT 5.

o lis_matrix_psd_reset_scale: {7HID X7 — 1 BT 2 EMEEHNT 5. Z DR, FUOROEERBIL,
HHTRWRA T =) Y 72T 5BEICDAHAVS.

e lis_vector_psd_reset_scale: X2 MLD AT —V ¥ BT 2 EMEEHT 5.

e lis_solver_set_matrix: 52 607475 VA ANZEEENIT 5. Z DREEIE lis_precon_psd_create & D
BN X AR U7 5720,

e lis_precon_psd_create: ERZN/FILIHD /=D DT — XEELERT 5.
e lis_precon_psd_update: HifLEH% FEAfi5 5.
C DITIRIZIZBAELL N DRI D 5 .
o FIHARERATHISINIERIE CSR DATH 5.
o FIFAHE/R Y LN 1Z GMRES DA TH 5.

o FIFHATAERATLIRI ILU (k) &2 OF SA-AMG OATH 3.

FIEF A BBl — FIC L DRT. ST test8L.FI0 2B D Z ¥

44



/‘%%ﬂiZI”‘F

N
e

IS
NS

N
©

a1 ;o
N =

© 00 ~NO Ol WN =

I e N o el
O OW oo N O WN = O

OB DWW WW W W WWWWNNDNDNDDNDNDDNDN
NP, O ©O©WOWNOOO b WwWwNhNEFE OO OWwNO U & WwN

NN
o N> ;

e
o

o,
S w

PROGRAM psd_driver

implicit none

:#include "lisf.h"

LIS_INTEGER i,n,gn,is,ie,iter,ierr
LIS_MATRIX A

LIS_VECTOR b,x

LIS_SOLVER solver

REAL :: u(:),du

CALL lis_initialize(ierr)

! initialization, only done once
!

CALL lis_matrix_create(LIS_COMM_WORLD,A,ierr)
CALL lis_matrix_set_size(A,0,n,ierr)

CALL lis_matrix_get_size(A,n,gn,ierr)

CALL lis_matrix_get_range(A,is,ie,ierr)

CALL UpdateLinearSystem(RHS,LHS)
DO i=is,ie-1
DO j=1,gn
IF (LHS(i,j) exists) THEN
CALL lis_matrix_set_value(LIS_INS_VALUE,i,j,LHS(i,j),A,ierr)
END IF
END DO
END DO
CALL lis_matrix_set_type(A,LIS_MATRIX_CSR,ierr)
CALL lis_matrix_assemble(A,ierr)

CALL lis_vector_duplicate(A,b,ierr)
CALL lis_vector_duplicate(A,x,ierr)
DO i=is,ie-1
CALL lis_vector_set_value(LIS_INS_VALUE,i,RHS(i),b,ierr)
END DO
u = u_initial

CALL lis_solver_create(solver,ierr)
WRITE(UNIT=options,FMT="(a)’) "-p ilu -i gmres -print out -scale none"
CALL lis_solver_set_option(TRIM(options),solver,ierr)

! everything up to this point is more or less identical to the standard workflow.
! Now comes the preconditioner initialization, and the Newton-Raphson

! iteration.
]

CALL lis_solver_set_matrix(A,solver,ierr)

CALL lis_precon_psd_create(solver,precon,ierr)
! evaluate the preconditioner, at least once
CALL lis_precon_psd_update(solver,precon,ierr)
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b55: DO
56:
57: IF (UpdateLHS) THEN
B8: DO i=is,ie-1
59: DO j=1,gn
60: IF (component (i,j) exists) THEN
61: CALL lis_matrix_psd_set_value(LIS_INS_VALUE,i,j,LHS(i,j),A,ierr)
62: END IF
63: END DO
64: END DO
65: CALL lis_matrix_psd_reset_scale(A,ierr)
66: END IF
67:
68: ! update RHS every iteration
69: DO i=is,ie-1
70: CALL lis_vector_set_value(LIS_INS_VALUE,i,RHS(i),b,ierr)
T1: END DO
72: CALL lis_vector_psd_reset_scale(A,ierr)
73:
T4: IF (UpdateLHS) THEN
75: CALL lis_precon_psd_update(solver,precon,ierr)
76: END IF
T7: CALL lis_solve_kernel(A,b,x,solver,precon,ierr)
78: CALL lis_solver_get_iter(solver,iter,ierr)
79: write(*,*) ’number of iterations = ’,iter
80: CALL lis_vector_print(x,ierr)
81:
82: ! update the solution
83: DO i=is,ie-1
84: CALL lis_vector_get_value(x,i,du,ierr)
85: u(i)=u(i)-du
86: END DO
87:
88: CALL UpdatelLinearSystem(RHS,LHS)
89:
90: IF (termination criteria satisfied) EXIT
91:
92: END DO
93:
94:
95: CALL lis_matrix_destroy(A,ierr)
96: CALL lis_vector_destroy(b,ierr)
97: CALL lis_vector_destroy(x,ierr)
98: CALL lis_vector_destroy(u,ierr)
99: CALL lis_solver_destroy(solver,ierr)
100:
101: CALL lis_finalize(ierr)
102:
103: END PROGRAM psd_driver
\ J
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3.8 EITI771ILDER

testd.c D2HFETT 7 A NVEBAERT 2 FHEICDOVTIHANS. 74 L7 b VU 1is-($VERSION) /test IZH 5
WREE 71 7' F I testd.c & SGI Altix 3700 1@ Intel C Compiler (icc), Intel Fortran Compiler (ifort)
Tay AT REE0H%Z LIRS, SA-AMG BiLERIZIE Fortran 90 Titib X hiza— FBEFN 3
7=, SA-AMG B ZFEH 3 2358121 Fortran 90 2284 S TY Y7 LRI RS Wv. £/, <L
FIRELRBRETIET ) ut vy ¥~ 70 USE_MPI DVER S VR ITIUIR SR, 64bit BETI 2 HH T %
BEX, C7u /o 4TiE7Y Faty ¥ <270 _LONG._LONG, Fortran 712" A TIE 7Y Jaty¥<2
T LONG__LONG AVEFR S AR TF UL S 780,
~ BRERGE

VN1

> icc -c¢ -I($INSTALLDIR)/include testéd.c

N

>
> icc -o testd testd.o -L($INSTALLDIR)/1ib -1lis
1) > % (--enable-saamg)
> ifort -nofor_main -o test4 test4.o -L($INSTALLDIR)/1lib -1lis

. J
- < ILF ALy BB

\
aAYNATIL
> icc -c -openmp -I($INSTALLDIR)/include test4d.c
u>o
> icc -openmp -o test4 test4.o -L($INSTALLDIR)/1lib -1lis
1) > (--enable-saamg)
> ifort -nofor_main -openmp -o test4 test4.o -L($INSTALLDIR)/1ib -1lis
- J
/7}1/%7%422%;%&% ~
dVNAIL
> icc -c -DUSE_MPI -I($INSTALLDIR)/include testéd.c
>y

> icc -o test4 test4d.o -L($INSTALLDIR)/1ib -1lis -lmpi
1)> % (--enable-saamg)
> ifort -nofor_main -o test4 test4.o -L($INSTALLDIR)/1lib -1lis -lmpi

N J
r?}l/?‘XI/\y F =5 7ot A5E

aAYNATIL
> icc -c -openmp -DUSE_MPI -I($INSTALLDIR)/include test4.c
u>o
> icc -openmp -o test4 test4.o -L($INSTALLDIR)/1ib -1lis -lmpi
1) > % (--enable-saamg)
> ifort -nofor_main -openmp -o test4 test4.o -L($INSTALLDIR)/1lib -1lis -lmpi

- J

KT, testdf .FHLBFEITT7 7 A VAR T 2 ITHEICOWTIERS. 54 L2 bV 1lis-($VERSION) /test
WZH BMEE T 17T L testdf . F & SGI Altix 3700 1@ Intel Fortran Compiler (ifort) T3 ¥ 84 /1§
BIGEOEIE LI TIRT. Fortran D2—H 70275 AiZida v 4 SR EEN 5720, 7Y Fatky
PERMFEHT 2 &5 a2 4 JIHR LRI S0, ifort DEAE, 7> 2> ~fpp HRBETH 3.
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aVNTIL
> ifort -c -fpp -I($INSTALLDIR)/include test4f.F
n>o
> ifort -o test4f test4f.o -L($INSTALLDIR)/1lib -1llis
- J
~NVF ALy NEE
~ va v NI ~
VN1
> ifort -c -fpp -openmp -I($INSTALLDIR)/include test4f.F
o
> ifort -openmp -o test4f test4f.o -L($INSTALLDIR)/1ib -1llis
. J
fvw%fu%x%ﬁ ~
aAYNATIL
> ifort -c -fpp -DUSE_MPI -I($INSTALLDIR)/include test4f.F
u>o
> ifort -o test4f test4f.o -L($INSTALLDIR)/1lib -1lis -Impi
- J
<L F ALy KT T at AR
e N
dVNATIL
> ifort -c -fpp -openmp -DUSE_MPI -I($INSTALLDIR)/include test4f.F
o
> ifort -openmp -o test4f test4f.o -L($INSTALLDIR)/1lib -1lis -lmpi
N J
3.9 RT

T4 L2 bV 1is-($VERSION) /test IZH BIRFE T T 7' T L testd F721d testdf % SGI Altix 3700 |

DENTNDERET
ERE

> ./test4 -i bicgstab
TILFALy FERE

> env OMP_NUM_THREADS=2 ./test4 -i bicgstab
TILF IO RER

> mpirun -np 2 ./test4 -i bicgstab
VILFRLy R - JILF7OERRIE

> mpirun -np 2 env OMP_NUM_THREADS=2 ./test4 -i bicgstab
EANLTHEITT S, UTFD &S et nicEsHans

initial vector x : all components set to O

precision : double

linear solver : BiCGSTAB

preconditioner : none

convergence condition : ||b-Ax||_2 <= 1.0e-12 * ||b-Ax_O[[_2
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matrix storage format : CSR

linear solver status : normal end

.000000e-00
.000000e+00
.000000e-00
.000000e+00
.000000e-00
.000000e+00
.000000e+00
.000000e-00
.000000e+00
.000000e-00
.000000e+00
.000000e-00

© 00 N O O W NN = O

—_
o
e e

[
[

3.10 7OtEXLETOBEREEICDOWVWT

MPI 7" rt 2 28T 25581210, global.n = 0, local.n > 0 TH-oTH IV, Thbs, =2l ED
T RCBVWTHHEZ 0TI BTES. 2120, ZOHEITBNTSH global_n = 072513 local_n
DFEFNZ 0 KD RELRTFNUIR S0,
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4 4AERERR

RIGTEDFTHETIE, FDEADHEEI X o TIERMERT2 e hid 5. K54 751 Tid, long double
e OfERE 77 Bl NBURE R 2 V727 double-double” [51, 52) U 4 fEREEHEEZH WA Z 22k b, PR
ZUET D L HAIRETH S . double-double BUHE T, FE/MI a % a = a.hi+ a.lo, Fulp(a.hi) > |a.lo|
(A7 a.hi & T a.lo I REREEETZEI/INK) 10 & D EFE L, Dekker[53] & Knuth[54] ® 713V X AIZHED W
THEREOMAEEDOMHAEDORIT XD 4 fEREHAEZ5EH T 5. double-double B DTHEIZ—MIC Fortran
D AEREEHEE X D EHTDH S [55] A3, Fortran ORIEK [56] TIHMELEH 112 ¥y b TH 2 DI LT,
ERERE NG Z 2 S 2729, REEA 104 By 72D, 8 By Mgw. F7, $8EGTI ARG 7
B MEEFT 11y b TH2.

double-double BHE TIX, A1 LTE X 6N 2179, X7 v, RO OFRIMEREETH 5. 2—F
7T MIAGREERZEERS 23R, AT a v LTABBEEEZMER T 2085024
ET BT TEWV. 2B, Intel DT —F 7 7 F ¥ 120 L Tl Streaming SIMD Extensions (SSE) A5 %
AW TrEEb 2175 [57).

double-double¥&E
BHE | e sopor | 4| | FEE L pwe s

11Ewk 11Ewk
|[EEE#RD4EREE
a3 AR n

2: double-double #lD ¥ v MK

4.1 4AERBEEBOER

Toepliz 177

2
0 1
0% 2 1
A= )
v 0 2 1
v 0 2

WP ARG Ar = b ZIEE I NETHR S, LB NCE X HIMEE 1 2 F L)% test5.¢
TH5. HAXRZ IV IR DPINRT1 e REEIFRESNS. n T ADRKETH 5. tests ITB
W,
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BREDZS
> ./testb5 200 2.0 -f double
S
> ./testb5 200 2.0
EANLTETT 2, LNOMEIMFHNS.

n = 200, gamma = 2.000000

initial vector x : all components set to O

precision : double

linear solver : BiCG

preconditioner : none

convergence condition : ||b-Ax||_2 <= 1.0e-12 * ||b-Ax_0[[_2

matrix storage format : CSR

linear solver status : normal end

BiCG: number of iterations = 1001 (double = 1001, quad = 0)
2.044368e-02 sec.

BiCG: elapsed time

BiCG:  preconditioner = 4.768372e-06 sec.
BiCG: matrix creation = 4.768372e-06 sec.
BiCG: linear solver = 2.043891e-02 sec.

BiCG: relative residual 8.917591e+01

4 EREDIZE
> ./testb5 200 2.0 -f quad
EANLTHEITT S, LTOMEIEONS.

n = 200, gamma = 2.000000

initial vector x : all components set to O

precision : quad

linear solver : BiCG

preconditioner : none

convergence condition : ||b-Ax||_2 <= 1.0e-12 * ||b-Ax_0[[_2

matrix storage format : CSR

linear solver status : normal end

230 (double = 230, quad = 0)
2.267408e-02 sec.

BiCG: number of iteratioms

BiCG: elapsed time

BiCG: preconditioner = 4.549026e-04 sec.
BiCG: matrix creation = 5.006790e-06 sec.
BiCG: linear solver = 2.221918e-02 sec.

BiCG: relative residual 6.499145e-11
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5 175U

AREITIX, 74 7Y THATZ 21TFOBNERIC OV TIER S . 175|017 (FI) FBEBIZ 01 SHME DD
DEFTD. K n xn DITH A= (a;;) DIFFEERZ nnz £ T 5.

5.1 Compressed Sparse Row (CSR)
CSRJEA T, 7— %% 3 DDHH (ptr,index,value) IZHEMHT 5.
o KX nnz OEFEERY value 1X, 175 A DIEFEROMAZITH NI - THEMNT 5.
o X nnz OBEELY index X, Bl value IIEMN S M7 IERERDINFES LN T 5.
o B n+ 1 OBEES ptr i3, ALY value & index DBATO AN B %2 HEHIT 5.

5.1.1 {TFIDERR (BR - RILF AL v FIRIR)

75 A @ CSR FEARTOMM G EZK 3 1R, ZD174% CSR IERTIER T 2358, 7u 25 213
T XS IEdms 3.

1 ol 1] 3] 5] 8 A.ptr
21 22 —

A= 2 33 ol o 1] 1] 2[ 0] 2] 3] A.index
u s o ) 112122[32[33[41]43[44] A.value

3: CSRIER D7 — &M (BX « < LF AL v NEREE)

- B - < LF ALy NEBEE ™\

LIS_INT n,nnz;

LIS_INT *ptr,*index;

LIS_SCALAR *value;

LIS_MATRIX A;

n =4; nnz = 8;

ptr = (LIS_INT *)malloc( (n+1)*sizeof(int) );

index = (LIS_INT *)malloc( nnz*sizeof(int) );

value = (LIS_SCALAR *)malloc( nnz*sizeof (LIS_SCALAR) );
9: lis_matrix_create(0,&A);

10: lis_matrix_set_size(A,0,n);

0 N O O WN -

12: ptr[0] = 0; ptr[1] = 1; ptr[2] = 3; ptr[3] = 5; ptr[4] = 8;
13: index[0] = O0; index[1] = O0; index[2] = 1; index[3] = 1;
14: index[4] = 2; index[5] = O0; index[6] = 2; index[7] = 3;
15: value[0] = 11; valuel[1l] = 21; value[2] = 22; valuel[3] = 32;
16: value[4] = 33; valuel[5] = 41; value[6] = 43; valuel7] = 44;
17:
18: lis_matrix_set_csr(nnz,ptr,index,value,A);
19: lis_matrix_assemble(A);
\_ J
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5.1.2 {TFIDER (ZILF 7Ot RTRKR)

2 7at 2 EADITH A D CSRIERTORMAEEK 4 18T, 2 7t 2 FIi2Z 0f74% CSR IERT
VBT 2356, a2 ZETRD X 51230l 5 3.

013 0] 2 5 A.ptr
$

0 0 1 1 2, 0] 2] 3 A.index
11]21|22 32(33|41|43|44 A.value
PEO PE1

4: CSRIER D7 — &M1& (= vF 7 'a b RABRER)

/’\711/9’"71:142%}%% \
1: LIS_INT i,k,n,nnz,my_rank;
2: LIS_INT *ptr,*index;
3: LIS_SCALAR *value;
4: LIS_MATRIX A;
5: MPI_Comm_rank (MPI_COMM_WORLD,&my_rank) ;
6: if( my_rank==0 ) {n = 2; nnz = 3;}
7: else {n = 2; nnz = 5;}
8: ptr = (LIS_INT *)malloc( (n+1)*sizeof(int) );
9: index = (LIS_INT *)malloc( nnz*sizeof(int) );

10: value = (LIS_SCALAR *)malloc( nnz*sizeof (LIS_SCALAR) );
11: lis_matrix_create (MPI_COMM_WORLD,&A) ;

12: lis_matrix_set_size(A,n,0);

13: if( my_rank==0 ) {

14: ptrl[0] = 0; ptr[1] = 1; ptr[2] = 3;

15: index[0] = O0; index[1] = 0; index[2] = 1;

16: value[0] = 11; value[1] = 21; value[2] = 22;}

17: else {

18: ptr[0] = 0; ptr[1] = 2; ptr[2] = 5;

19: index[0] = 1; index[1] = 2; index[2] = O0; index[3] = 2; index[4] = 3;

20: value[0] = 32; value[l] = 33; valuel[2] = 41; value[3] = 43; valuel[4] = 44;}

21: lis_matrix_set_csr(nnz,ptr,index,value,A);

22: lis_matrix_assemble(A);
NG J
5.1.3 ESET 3R
BeH D BEER T

CSR R DB 2174 A WBEERNY 2121, BA%K

o C LIS_INT lis_matrix_set_csr(LIS_INT nnz, LIS_INT ptr([], LIS_INT index[],

LIS_SCALAR value[], LIS_MATRIX A)

e Fortran subroutine lis_matrix_set_csr(LIS_INTEGER nnz, LIS_INTEGER ptr(),
LIS_INTEGER index(), LIS_SCALAR value(), LIS_MATRIX A, LIS_INTEGER ierr)

ZHWS.
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5.2 Compressed Sparse Column (CSC)
CSCERATIE, 7—% % 3 DDALYI (ptr,index,value) IZF&HNT 5.
o KX nnz OFEERY value 1X, 175 A OIEFBEROMHEZFI TN - THERT 5.
o X nnz OBEFLY| index 13, BLY value ITHEMH S N IFRERDITHE S ZHNT 5.
o B n+ 1 OEEHEH ptr 1F, Bl value & index DEFIDBHAIIE Z &S 5.

5.2.1 1IFIDER (BR - YILFRL v RIRIR)

175 A ® CSC TERTOMMGTERR 5 13RS, ZDiTHl% CSCIERTIERT 285848, 7 u 25 2130
T XS 1CiRs 3.

H | o] 3] 5 7] 8§ A.ptr
| 2 o2 R ——
N 32 33 ol 1| 3| 1| 2| 2| 3| 3 A.index

41 43 44 | 111]21]41]22|32|33]43|44 A.value

5: CSCIERD 7 — & fE (BX + vILF AL v NERIE)

-~ BR < ILF AL v FEREE ~

LIS_INT n,nnz;

LIS_INT *ptr,*index;

LIS_SCALAR x*value;

LIS_MATRIX A;

n = 4; nnz = 8;

ptr (LIS_INT *)malloc( (n+1)*sizeof(int) );

index (LIS_INT *)malloc( nnz*sizeof (int) );

value (LIS_SCALAR *)malloc( nnz*sizeof (LIS_SCALAR) );
9: lis_matrix_create(0,&A);

10: lis_matrix_set_size(A,0,n);

W ~NO O WN -

12: ptr[0] = 0; ptr[1] = 3; ptr[2] = 5; ptr[3] = 7; ptr[4] = 8;
13: index[0] = O0; index[1] = 1; index[2] = 3; index[3] = 1;
14: index[4] = 2; index[5] = 2; index[6] = 3; index[7] = 3;
15: valuel[0] = 11; value[1] = 21; value[2] = 41; value[3] = 22;
16: value[4] = 32; valuel[5] = 33; value[6] = 43; valuel[7] = 44;
17:
18: lis_matrix_set_csc(nnz,ptr,index,value,A);
19: lis_matrix_assemble(A);
- J
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5.2.2 {TFIDER (ZILF 7Ot RTRKR)

2 70t X EADITH| A D CSCHERTOMMATEEZK 6 1RT. 2 7k X FicZ DfT)% CSC AT
YRS 23546, 707 AU TDO X5 IR T 5.

| 0] 3] 5| | 0] 2] 3| A.ptr

= -

0 1] 3/ 1] 2 2/ 31 3 A.index
11/21]|41|22|32 33|43|44 A.value
PEO PE1

6: CSC JERD 7 — & #iE (=L F 7 1t B

/’\711/9’"71:142%}%% \
1: LIS_INT i,k,n,nnz,my_rank;
2: LIS_INT *ptr,*index;
3: LIS_SCALAR *value;
4: LIS_MATRIX A;
5: MPI_Comm_rank (MPI_COMM_WORLD,&my_rank) ;
6: if( my_rank==0 ) {n = 2; nnz = 3;}
7: else {n = 2; nnz = 5;}
8: ptr = (LIS_INT *)malloc( (n+1)*sizeof(int) );
9: index = (LIS_INT *)malloc( nnz*sizeof(int) );

10: value = (LIS_SCALAR *)malloc( nnz*sizeof (LIS_SCALAR) );
11: lis_matrix_create (MPI_COMM_WORLD,&A) ;

12: lis_matrix_set_size(A,n,0);

13: if( my_rank==0 ) {

14: ptrl[0] = 0; ptr[1] = 3; ptr[2] = 5;

15: index[0] = O0; index[1] = 1; index[2] = 3; index[3] = 1; index[4] = 2;

16: value[0] = 11; value[l] = 21; value[2] = 41; value[3] = 22; valuel[4] = 32}

17: else {

18: ptr[0] = 0; ptr[1] = 2; ptr[2] = 3;

19: index[0] = 2; index[1] = 3; index[2] = 3;

20: value[0] = 33; value[l] = 43; value[2] = 44;}

21: lis_matrix_set_csc(nnz,ptr,index,value,A);

22: lis_matrix_assemble(A);
NG J
5.2.3 EIiET 3R
EESI RS 1+

CSC FERDEH 2175 A WCBEEAT %1213, B

o C LIS_INT lis_matrix_set_csc(LIS_INT nnz, LIS_INT ptr([], LIS_INT index[],

LIS_SCALAR value[], LIS_MATRIX A)

e Fortran subroutine lis_matrix_set_csc(LIS_INTEGER nnz, LIS_INTEGER ptr(),
LIS_INTEGER index(), LIS_SCALAR value(), LIS_MATRIX A, LIS_INTEGER ierr)

EHW3.

55




5.3 Modified Compressed Sparse Row (MSR)
MSRJERTIX, 7—% % 2 DDALS (index,value) IZKEHNT 2. ndz ZRAF T OFEZ KL T5.

o EX nnz+ndz+ 1 DIEFEERLA value X, 35 n BERE TIHITH| A DA EENT 2. Bn+1
BRIIFEA LRV, 55 n+ 2 BRD 51375 A ORI LIS DIEBERERDIEZ 1T AR - THEMN
35,

o EX nnz+ ndz+ 1 OEEFEH index 1F, F n+ 1 BERF TIHITH A DIEXTAIT T DBLTOBIAN E
NS 5. 8 n+ 2 B 5137 A DIEXTAERD DECH value ITHEN S L IEBERDIIF S %
NS 5.

5.3.1 {TFIDIERR (BR - RILF L v FIRIR)

1751 A © MSR JEX T O EZK 71”7 . Z01781% MSR JEXTIER T 2355, 7'0n 27 J 2138
ToX5IibT 5.

11
91 929 A.index
A =
32 33 A.value
41 43 44
7: MSR JERD 7 — &2 #id (BX - vV F AL v FERE)
/;Z/j(-‘?ﬂﬁ’—xv\y RERBR ~

LIS_INT n,nnz,ndz;

LIS_INT *index;

LIS_SCALAR *value;

LIS_MATRIX A;

n = 4; nnz = 8; ndz = 0;

index = (LIS_INT *)malloc( (nnz+ndz+1)*sizeof(int) );

value = (LIS_SCALAR *)malloc( (nnz+ndz+1)*sizeof (LIS_SCALAR) );
lis_matrix_create(0,&A);

9: lis_matrix_set_size(A,0,n);

0 N O O WN -

11: index[0] = 5; index[1] = 5; index[2] = 6; index[3] = 7;
12: index[4] = 9; index[5] = O0; index[6] = 1; index[7] = 0; index[8] = 2;
13: valuel[0] = 11; value[1] = 22; value[2] = 33; value[3] = 44;
14: value[4] = O0; value[5] = 21; value[6] = 32; value[7] = 41; value[8] = 43;
15:
16: lis_matrix_set_msr(nnz,ndz,index,value,A);
17: lis_matrix_assemble(A);
N J
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5.3.2 {THIDER (RILF7OEREER)

2 7t 2 EADITH| A D MSR FERTOMMAEEZK 8 1TRT. 2 ot 2 EiZDf74)% MSR FER
TIER T 2856, 7r 277 2RO X5 1R s 5.

3 3] 4 0 A.index
11|22 21 A.value
PEO

8: MSR XD 7 — 2 HiE (v F 7 ut ZEHH)

rvw%fnkx%ﬁ ~
1: LIS_INT i,k,n,nnz,ndz,my_rank;
2: LIS_INT *index;
3: LIS_SCALAR *value;
4: LIS_MATRIX A;
5: MPI_Comm_rank (MPI_COMM_WORLD, &my_rank) ;
6: if( my_rank==0 ) {n = 2; nnz = 3; ndz = 0;}
7: else {n = 2; nnz = 5; ndz = 0;}
8: index = (LIS_INT *)malloc( (nnz+ndz+1)*sizeof(int) );

9: value = (LIS_SCALAR *)malloc( (nnz+ndz+1)*sizeof (LIS_SCALAR) );
10: lis_matrix_create (MPI_COMM_WORLD,&A) ;

11: lis_matrix_set_size(A,n,0);

12: if( my_rank==0 ) {

13: index[0] = 3; index[1] = 3; index[2] = 4; index[3] = O0;

14: value[0] = 11; value[l] = 22; value[2] = 0; value[3] = 21;}

15: else {

16: index[0] = 3; index[1] = 4; index[2] = 6; index[3] = 1;

17: index[4] = O0; index[5] = 2;

18: value[0] = 33; value[l] = 44; value[2] = O0; value[3] = 32;

19: value[4] = 41; value[5] = 43;}

20: lis_matrix_set_msr(nnz,ndz,index,value,A);

21: lis_matrix_assemble(A);
\_ J
5.3.3 BhETIEH
ARG RS

MSR R DEH 2175 A BT 2121, B

o C LIS_INT lis_matrix_set_msr(LIS_INT nnz, LIS_INT ndz, LIS_INT index[],

LIS_SCALAR value[], LIS_MATRIX A)

e Fortran subroutine lis_matrix_set_msr(LIS_INTEGER nnz, LIS_INTEGER ndz,
LIS_INTEGER index(), LIS_SCALAR value(), LIS_MATRIX A, LIS_INTEGER ierr)

PRHW3.
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5.4 Diagonal (DIA)

DIA JERTIE, 77— & % 2 DDES| (index, value) KT 3. nnd 2175 A DIEF LA BER DAY
955,

o EX nnd x n DFEREEEY] value 1%, 175 A DIEBLNABRDEEZINT 5.
o X nnd DEEECY index 1¥, ENAERL L ENAELRANDA 71y P EENT 5.

AT ALy FERETIITO & 5 12T 5.
7 — X% 2 DODFLH| (index, value) IS 5. nprocs Z AL v R § 5. nnd, 2175 A 21770 v
7 3 EI U TR ATHN D IEFR LN AER T DAL L 5% . maznnd & nnd, DIEOHRKEL T 5.

o B X maznnd x n DFEFEELY value 1X, 175 A 21770 v 758 L 7232175 D IEF LA ER
DIEEASNT 5.

o £ X nprocs x maznnd DFERBELY index 1X, FNABRRI S ZNABRRADA 7y M ZENT 5.

5.4.1 {T5DER (FRIRIR)

1751 A ® DIA FER TOMN A EER 9 1R, ZD1741% DIA JERXTER S 2358, 7027 23R
DEIIZEEdRT .

11
s 21 22 -3/-11 O A.index
32 33 0| o 0l41] 0[21|32[43][11]22|33|44| A.value
41 43 44
9: DIA JE D 7 — X it (BRIRIR)
BRIRIR I
(’ L_jmﬁﬁ<% ‘\
1: LIS_INT n,nnd;
2: LIS_INT *index;
3: LIS_SCALAR *value;
4: LIS_MATRIX A;
5: n = 4; nnd = 3;
6: index = (LIS_INT *)malloc( nnd*sizeof(int) );
7: value = (LIS_SCALAR *)malloc( n*nnd*sizeof (LIS_SCALAR) );
8: lis_matrix_create(0,&A);

9: lis_matrix_set_size(A,0,n);

11: index[0] = -3; index[1] = -1; index[2] = O;
12: value[0] = O0; value[l] = O0; value[2] = 0; value[3] = 41;
13: value[4] = O0; valuel[5] = 21; value[6] = 32; valuel[7] = 43;
14: value([8] = 11; value[9] = 22; value[10]= 33; value[11]= 44;
15:
16: lis_matrix_set_dia(nnd,index,value,A);
17: lis_matrix_assemble(A);
\_ J
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5.4.2 {TFIDER (RILFRL v FERIR)

2 2L v K EADITH] A D DIA FERTORMAFEZK 10 1275, 2 AL v K EiZZ Df751% DIA B
TIER T 2856, 7r 277 2RO X5 1R s 5.

-1 0 -3/-11 0 A.index
0/21[11/22 0[41[32]43[33]44] A.value

10: DIA B D7 — Z#iE (v VF AL v RIERR)

- < AF ALy FEEE ~
1: LIS_INT n,maxnnd,nprocs;
2: LIS_INT *index;
3: LIS_SCALAR *value;
4: LIS_MATRIX A;
5: n = 4; maxnnd = 3; nprocs = 2;
6: index = (LIS_INT *)malloc( maxnnd*sizeof(int) );
7: value = (LIS_SCALAR *)malloc( n*maxnnd*sizeof (LIS_SCALAR) );
8: lis_matrix_create(0,&A);

9: lis_matrix_set_size(A,0,n);

11: index[0]
12: valuel[O]
13: valuel[6]

-1; index[1] = 0; index[2] 0; index[3] = -3; index[4] -1; index[5]
0; value[1] = 21; value[2] = 11; value[3] = 22; value[4] 0; value[5]
0; valuel7] 41; valuel[8] 32; value[9] 43; value[10]= 33; value[l1l]l= 44;

]
o

1]
o

15: lis_matrix_set_dia(maxnnd,index,value,A);
16: lis_matrix_assemble(A);

59




5.4.3 {THIDER (RILF7OEREER)

2 7t A EADITH] A D DIA FER TOHMATEEZK 11 1ZRT. 2 a2 L2 Df75)% DIA R

TIER T 256, 7r 277 2RO X5 1R s 5.

-11 0 -3/-1 0 A.index
0121[11]22| | 0[41|32[43]|33[44] A.value
PEO PE1

11: DIA B D7 — 258 (v vF 7 at AR5

/ < ILF 701:1 + XE%FE:

LIS_INT i,n,nnd,my_rank;

LIS_INT *index;

LIS_SCALAR *value;

LIS_MATRIX A;

MPI_Comm_rank (MPI_COMM_WORLD,&my_rank) ;

if( my_rank==0 ) {n = 2; nnd = 2;}

else {n = 2; nnd = 3;}

index = (LIS_INT *)malloc( nnd*sizeof(int) );
9: value = (LIS_SCALAR *)malloc( n*nnd*sizeof (LIS_SCALAR) );
10: lis_matrix_create (MPI_COMM_WORLD,&A) ;

11: lis_matrix_set_size(A,n,0);

12: if( my_rank==0 ) {

W ~NO 0D WN -

13: index[0] = -1; index[1] = O0;

14: value[0] = O0; value[l] = 21; value[2] = 11; value[3] = 22;}

15: else {

16: index[0] = -3; index[1] = -1; index[2] = O;

17: value[0] = O0; valuel[l] = 41; value[2] = 32; value[3] = 43; value[4] = 33;
18: value[5] = 44;}

19: lis_matrix_set_dia(nnd,index,value,A);
20: lis_matrix_assemble(A);

N

5.4.4 ESETSEM

fic5) o BEET 1
DIA FEROEF 2175 A W BEAHT 31203, BE%K

o C LIS_INT lis_matrix_set_dia(LIS_INT nnd, LIS_INT index[],
LIS_SCALAR value[], LIS_MATRIX A)

e Fortran subroutine lis_matrix_set_dia(LIS_INTEGER nnd, LIS_INTEGER index(),
LIS_SCALAR value(), LIS_MATRIX A, LIS_INTEGER ierr)

ZHWS.
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5.5

Ellpack-Itpack Generalized Diagonal (ELL)

ELL B TIX, 77— %% 2 DDELS (index, value) IZIEMT 5. maznzr 2175 A DEITTOIFRER
BoBRKIEL T 5.

5.5.1

£ X maznzr x n DIEMHEERLY] value 1I, 175 A DFATOIEBBEZRDMEZH|HANIIR > THEWNT 5.
BADINIFATORMIDIEBERN S 5. 72721, BT 2IEFBERD WS 0 2HWT 5.

£ & maznzr x n DAY index 1, ALY value I I NZIEBBERDINBEEZNT 5. 7277
L, BifTOIEFELZRE nnz T 5L index[nnz x n +i] WKIXZDITHS i TS 5.

THIDIER (BX - TILF Ly REHE)

175 A @ ELL FE X TOEMNTEEK 12 1173, ZD174% ELL ITERCTIER T 238546, a2 5 2138
ToX31itids 3.

&

W ~NO 0D WN -

11
A | 2 22 0l O 1] 0] O 1] 2| 2[ O] 1] 2| 3] A.index
32 33 11121[32|41| 0[22|33|43| 0| O| 0/44| A.value
41 43 44
12: ELL JER D7 — &M (BX - v VF AL v FERER)
K= LFRL v FEREE ~

LIS_INT n,maxnzr;

LIS_INT *index;

LIS_SCALAR *value;

LIS_MATRIX A;

n = 4; maxnzr = 3;

index = (LIS_INT *)malloc( n*maxnzr*sizeof(int) );

value = (LIS_SCALAR *)malloc( n*maxnzr*sizeof (LIS_SCALAR) );
lis_matrix_create(0,&A);

9: lis_matrix_set_size(A,0,n);
10:
11: index[0] = O0; index[1] = O0; index[2] = 1; index[3] = O0; index[4] = O0; index[5] = 1;
12: index[6] = 2; index[7] = 2; index[8] = O0; index[9] = 1; index[10]= 2; index[11]= 3;
13: value[0] = 11; value[1] = 21; value[2] = 32; value[3] = 41; valuel[4] = 0; value[5] = 22;
14: value[6] = 33; valuel[7] = 43; value[8] = O0; valuel[9] = 0; value[10]= 0; valuel[l1l]= 44;
15:
16: lis_matrix_set_ell(maxnzr,index,value,A);
17: lis_matrix_assemble(A);

- J
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5.5.2 {THIDER (RILF 7Ot REEK)

2 a2 EADTH] A O ELL R TOBMAEEZK 131277, 2 7t 2 Fi2Zof74% ELL B
TIER T 2856, 7r 277 2RO X5 1R s 5.

0l 0 O] 1 1 00 2] 2] 2| 3 A.index
11]21] 0]22] |[32(41|33|43| 0/44 A.value
PEO PE1

13: ELL B 7 — &M (w5 71t RERE)

/’\711/9’"71:142%}%% \
1: LIS_INT i,n,maxnzr,my_rank;
2: LIS_INT *index;
3: LIS_SCALAR *value;
4: LIS_MATRIX A;
5: MPI_Comm_rank (MPI_COMM_WORLD, &my_rank) ;
6: if ( my_rank==0 ) {n = 2; maxnzr = 2;}
7: else {n = 2; maxnzr = 3;}
8: index = (LIS_INT *)malloc( n*maxnzr*sizeof (int) );

9: value = (LIS_SCALAR *)malloc( n*maxnzr*sizeof (LIS_SCALAR) );
10: lis_matrix_create (MPI_COMM_WORLD,&A) ;

11: lis_matrix_set_size(A,n,0);

12: if( my_rank==0 ) {

13: index[0] = O0; index[1] = O0; index[2] = O0; index[3] = 1;
14: value[0] = 11; value[l] = 21; value[2] = 0; value[3] = 22;}
15: else {
16: index[0] = 1; index[1] = O0; index[2] = 2; index[3] = 2; index[4] = 2;
17: index[5] = 3;
18: value[0] = 32; value[l] = 41; value[2] = 33; value[3] = 43; value[4] = O0;
19: value[5] = 44;}
20: lis_matrix_set_ell (maxnzr,index,value,A);
21: lis_matrix_assemble(A);
\_ J
5.5.3 BhET I
By D REER
ELL R DB % 1751 A (ZBEEA T 5121, BIK
o C LIS_INT lis_matrix_set_ell(LIS_INT maxnzr, LIS_INT index[],

LIS_SCALAR value[], LIS_MATRIX A)

e Fortran subroutine lis_matrix_set_ell(LIS_INTEGER maxnzr, LIS_INTEGER index(),
LIS_SCALAR value(), LIS_MATRIX A, LIS_INTEGER ierr)

PRHW3.
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5.6 Jagged Diagonal (JAD)

JAD JEATIX, BHICEITOIEFERBORKZ VIEIATOU N Z 2170, BITOIEFERZHI I
Mo TS 5. JADTEATIX, 77— %% 4 DDALY (perm, ptr, index, value) IZI&HNT 2. maxnzr
175 A DEATTOIFBEREZBORKBEL T 5.

o X n OBEKEA perm 1, M N X 71THB NS 5.

o R& nnz DIEFEERLY value I3, W 2 5N 72175 A DIEHEARNHEZEDEZIENT 5. HAIID
PN A R IBATOHE 1 FFER D 572 5. ROFEHEPN A ERIIFATORE 2 IEFERP L2 5.
TRZNEXREEDIEL TS,

o EX nnz OEFECHY index X, BLF value TN X N/ IEBZERDINF S 2 NS 3.
o RE maznzr + 1 OEEICY| ptr 13, SHEHER A EROFBMEZHENT 5.

JAF ALy FERETIEUTO X 5 I12HNT 5.
7 — X% 4 DOHH (perm, ptr, index, value) lZK&HNT 2. nprocs Z AL v L F 5. maxnzr, 21T
I AZfT7ay 7 REIL AT OBIT COIRBERMOBRAMEL T 5. mazmaznzr FEA] maznzr,
DEDRKETH 5.

o K& n OEELH perm X, 1781 A 21770 v Z BEIL 12011 2 M O R 7 ATHRS 2 NS 5.

o X nnz OEFEERCY] value X, i V2 5172475 A OFFEIKNABRRDMEEENT 2. OO
FEHRON A RIS TOH 1 IEBERDP SR L. ROFEHEKNAERIIZITOHE 2 IEFEENILRS.
CHZNEXREEDRL TWL.

o BEX nnz OBHECY index X, B value ITHH X NI IERERDINE S EIEMNT 5.

o KX nprocs x (mazxmaznzr + 1) OEEEIEH ptr 1%, 1751 A 21770 v 7 35| U 7E 175 O &8k
oo 23R DBHGAALE 2 A8 NS 5.
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5.6.1 {THIDMER (FRERIER)

175 A © JAD JTER TORM G EZ K 14 117, ZD1780% JAD FERTIERR S 2358, 7u 25 A3
ENOP SR i

1 3 1 2/ 0 A.perm
21 22 0 4 7 8 A.ptr
A= 32 33 L= >
0l Ol 1/ O] 2] 1] 2| 3 A.index
4l 4344/ 141]21[32[11[43]22[33[44] A.value
14: JAD JER D7 — & i (BXIRKT)

e

1: LIS_INT n,nnz,maxnzr;

2: LIS_INT *perm,*ptr,*index;

3: LIS_SCALAR *value;

4: LIS_MATRIX A;

5: n = 4; nnz = 8; maxnzr = 3;

6: perm = (LIS_INT *)malloc( n*sizeof (int) );

7: ptr = (LIS_INT *)malloc( (maxnzr+1)*sizeof(int) );

8: index = (LIS_INT *)malloc( nnz*sizeof (int) );

9: value = (LIS_SCALAR *)malloc( nnz*sizeof (LIS_SCALAR) );
10: lis_matrix_create(0,&A);
11: lis_matrix_set_size(A,0,n);

13: perm[0] = 3; perm[1] = 1; perm[2] = 2; perm[3] = 0;

14: ptr[0] = 0; ptr[1] = 4; ptr[2] = 7; ptr[3] = 8;
15: index[0] = O0; index[1] = O0; index[2] = 1; index[3] = O0;
16: index[4] = 2; index[5] = 1; index[6] = 2; index[7] = 3;
17: value[0] = 41; valuel[1l] = 21; value[2] = 32; valuel[3] = 11;
18: value[4] = 43; value[5] = 22; value[6] = 33; valuel[7] = 44;
19:
20: lis_matrix_set_jad(nnz,maxnzr,perm,ptr,index,value,A);
21: lis_matrix_assemble(A);
\ J
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5.6.2 {THIDER (RILF XL v REIR)

2 2Ly F EADITH| A D JAD R TORMNTEEZX 151217, 2 ALy R _EIZZ0f75% JAD JER
TYER T 23856, 7u 277 LI TD X 5 2R 5 5.

1 0] 3| 2 A.perm
o 2[ 3 3| 5 7] 8 A.ptr
¥y NN VNN

0 0l 110 11 2 2 3 A.index
1

21]11|22|41|32|43|33|44 A.value

15: JAD JER O 7 — & #idE (v F AL v FERIE)

- <IF ALy FEES N
1: LIS_INT n,nnz,maxmaxnzr ,nprocs;
2: LIS_INT =*perm,*ptr,*index;
3: LIS_SCALAR *value;
4: LIS_MATRIX A;
5: n = 4; nnz = 8; maxmaxnzr = 3; nprocs = 2;
6: perm = (LIS_INT *)malloc( n*sizeof (int) );
7: ptr = (LIS_INT *)malloc( nprocs*(maxmaxnzr+1)*sizeof (int) );
8: index = (LIS_INT *)malloc( nnz*sizeof (int) );

9: value = (LIS_SCALAR *)malloc( nnz*sizeof (LIS_SCALAR) );
10: lis_matrix_create(0,&A);
11: lis_matrix_set_size(A,0,n);

12:
13: perm[0] = 1; perm[1] = 0; perm[2] = 3; perm[3] = 2;
14: ptr[0] = 0; ptr[1] = 2; ptr[2] = 3; ptr[3] = 0;
15: ptr[4] = 3; ptr(5] = 5; ptr[6] = 7; ptr[7] = 8;
16: index[0] = O0; index[1] = O0; index[2] = 1; index[3] = 0;
17: index[4] = 1; index[5] = 2; index[6] = 2; index[7] = 3;
18: value[0] = 21; value[1] = 11; value[2] = 22; value[3] = 41;
19: value[4] = 32; valuel[5] = 43; value[6] = 33; valuel7] = 44;
20:
21: lis_matrix_set_jad(nnz,maxmaxnzr,perm,ptr,index,value,A);
22: lis_matrix_assemble(A);

- J
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5.6.3 {TFIDER (WILF7OEREER)

2 7t 2 EADITE A D JAD IR TOBNTEEX 16 12177, 2 a2 Ei2Z 0f75l% JAD FER
TIER T 2856, 7r 277 2RO X5 1R s 5.

1 0 3| 2 A.perm
0| 2| 3 0| 2| 4] 5] A.ptr
NN b N~

0l 0] 1 0| 1 2] 2| 3 A.index
21]11/22 41|32|43|33|44 A.value
PEO PE1

16: JAD FE D 7 — X HiiE (w1 F 7 m & ABS)
/7»%7u%x%ﬁ ~

1: LIS_INT i,n,nnz,maxnzr,my_rank;

2: LIS_INT *perm,*ptr,*index;

3: LIS_SCALAR *value;

4: LIS_MATRIX A;

5: MPI_Comm_rank(MPI_COMM_WORLD,&my_rank) ;

6: if( my_rank==0 ) {n = 2; nnz = 3; maxnzr = 2;}

7: else {n = 2; nnz = 5; maxnzr = 3;}

8: perm = (LIS_INT *)malloc( n*sizeof(int) );

9: ptr = (LIS_INT *)malloc( (maxnzr+1)*sizeof(int) );

10: index = (LIS_INT *)malloc( nnz*sizeof (int) );

11: value = (LIS_SCALAR *)malloc( nnz*sizeof (LIS_SCALAR) );
12: lis_matrix_create (MPI_COMM_WORLD,&A) ;

13: lis_matrix_set_size(A,n,0);

14: if( my_rank==0 ) {

15: perm[0] = 1; perm[1] = O;

16: ptr[0] = 0; ptr[1] = 2; ptr[2] = 3;

17: index[0] = O0; index[1] = 0; index[2] = 1;

18: value[0] = 21; value[1] = 11; value[2] = 22;}

19: else {

20: perm[0] = 3; perm[1] = 2;

21: ptrl0] = 0; ptr[1] = 2; ptr[2] = 4; ptr[3] = 5;

22: index[0] = O0; index[1] = 1; index[2] = 2; index[3] = 2; index[4] = 3;

23: value[0] = 41; value[l] = 32; value[2] = 43; value[3] = 33; valuel[4] = 44;}

24: lis_matrix_set_jad(nnz,maxnzr,perm,ptr,index,value,A);

25: lis_matrix_assemble(A);
- J
5.6.4 EhEYT 3R
FE5I DRE&E S

JAD R DEH 2175 A WZBEEA T 5121, BEEL

o C LIS_INT lis_matrix_set_jad(LIS_INT nnz, LIS_INT maxnzr, LIS_INT perm[],

LIS_INT ptr[], LIS_INT index[], LIS_SCALAR value[], LIS_MATRIX A)
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e Fortran subroutine lis_matrix_set_jad(LIS_INTEGER nnz, LIS_INTEGER maxnzr,
LIS_INTEGER perm(), LIS_INTEGER ptr(), LIS_INTEGER index(), LIS_SCALAR value(),
LIS_MATRIX A, LIS_INTEGER ierr)

ZHWS.
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5.7 Block Sparse Row (BSR)

BSR BT, 1781% r x c DK E X DEDTH (T vy 7 2 WER) 120f# T 5. BSR EXTiE, CSR ¥
REFAROFIETIHERE oy 7 (D7 b 1 DDIFFHERMIFET S) 2N T 2. nr=n/r, bnnz 2 A
DIFFETvy 7T 5. BSRIERXTIE, 7—%% 3 DDA (bptr, bindex, value) IZIEHT 5.

o X bnnz x r x c DfFFEERLY value 1, IEFE 70 v 7 OLEZDEEZINT 5.
o X nnz OBEIACH bindex i3I, IEFE T vy 707 uy VHIRSEHNT 5.

o X nr+ 1 OEHEELY| bptr 1X, FLF bindex D71 v 71T DBHAAN B Z N T 5.

5.7.1 {THIDER (BR « RILF AL v REIR)

75 A @ BSR FER TOMM G EEK 17 1177 . Z01780% BSR ERTIER T 23546, 70275 L2138
TD X515 T 3.

1 ol 1] g A.bptr
21 22
A= 32 | 33 0l O 1 A.bindex
" 43 a4 ) 11]21] 0[22] 0[41]32] 0[33[43] 0[44] A.value
17: BSR 0D 7 — XK (B - ~ L F AL v FEHE)
(, EEZK c RILF ALY }3ﬁ%ﬁ% ‘\

1: LIS_INT n,bnr,bnc,nr,nc,bnnz;

2: LIS_INT *bptr,*bindex;

3: LIS_SCALAR *value;

4: LIS_MATRIX A;

5: n=4; bnr = 2; bnc = 2; bnnz = 3; nr = (n-1)/bnr+1; nc = (n-1)/bnc+1;
6: bptr = (LIS_INT *)malloc( (nr+1)*sizeof(int) );

7: bindex = (LIS_INT *)malloc( bnnz*sizeof (int) );

8: value = (LIS_SCALAR *)malloc( bnr*bnc*bnnz*sizeof (LIS_SCALAR) );

9: lis_matrix_create(0,&A);
10: lis_matrix_set_size(A,0,n);

12: bptr[0] = 0; bptr[1] = 1; bptr[2] = 3;
13: bindex[0] 0; bindex[1] = O0; bindex[2] = 1;
0; valuel[3]

14: value[0] = 11; value[l] = 21; value[2] = = 22;
15: value[4] = 0; valuel[5] = 41; value[6] = 32; value[7] = O;
16: value[8] = 33; value[9] = 43; value[10]= 0; value[11]= 44;
17:
18: lis_matrix_set_bsr(bnr,bnc,bnnz,bptr,bindex,value,A);
19: lis_matrix_assemble(A);
N J
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5.7.2 {THIOER (RILF7OEREER)

2 7t 2 EADITH| A D BSR EXTOMAEEZR 18 1R T. 2 7 rt 2 Ei2Z D17%)% BSR FER
TIER T 256, 7r 277 2RO X5 1R s 5.

lﬂ A.bptr

0 0l 1 A.bindex
11]21] 0[22] | 0/41[32] 0[33]43] 0/44] 2.value

PEO PE1

-_—

18: BSRIERD 7 — & #id (w5 7ot REEE)

r?}l/?‘j’lﬂ'hxi;%ﬁq‘ ~

LIS_INT n,bnr,bnc,nr,nc,bnnz,my_rank;

LIS_INT *bptr,*bindex;

LIS_SCALAR *value;

LIS_MATRIX A;

MPI_Comm_rank (MPI_COMM_WORLD,&my_rank) ;

if ( my_rank==0 ) {n = 2; bnr = 2; bnc = 2; bnnz = 1; nr
else {n = 2; bnr = 2; bnc = 2; bnnz = 2; nr
bptr (LIS_INT #)malloc( (nr+1)*sizeof (int) );
bindex (LIS_INT *)malloc( bnnz*sizeof(int) );

value (LIS_SCALAR *)malloc( bnr*bnc*bnnz*sizeof (LIS_SCALAR) );
: lis_matrix_create(MPI_COMM_WORLD,&A);

(n-1) /bnr+1; nc = (n-1)/bnc+1;}
(n-1)/bnr+1; nc (n-1)/bnc+1;}

© 00 ~NO U WN -

-
o
1]

[
[

12: lis_matrix_set_size(A,n,0);

13: if( my_rank==0 ) {

14: bptr[0] = 0; bptr[1] = 1;

15: bindex[0] = O0;

16: value[0] = 11; value[l] = 21; value[2] = O0; valuel[3] = 22;}

17: else {

18: bptr[0] = 0; bptr[1] = 2;

19: bindex[0] = O0; bindex[1] = 1;

20: value[0] = 0; value[l] = 41; value[2] = 32; value[3] = O0;

21: value[4] = 33; value[5] = 43; valuel[6] = 0; valuel[7] = 44;}

22: lis_matrix_set_bsr(bnr,bnc,bnnz,bptr,bindex,value,A) ;

23: lis_matrix_assemble(A);
\_ J
5.7.3 EhET 3
A5 D REER

BSR JE DB #1751 A 1ZBAERT 5120, B

e C LIS_INT lis_matrix_set_bsr(LIS_INT bnr, LIS_INT bnc, LIS_INT bnnz,

LIS_INT bptr[], LIS_INT bindex[], LIS_SCALAR value[], LIS_MATRIX A)

e Fortran subroutine lis_matrix_set_bsr(LIS_INTEGER bnr, LIS_INTEGER bnc,
LIS_INTEGER bnnz, LIS_INTEGER bptr(), LIS_INTEGER bindex(), LIS_SCALAR value(),
LIS_MATRIX A, LIS_INTEGER ierr)

ZHWS.
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5.8 Block Sparse Column (BSC)

BSCIEA T, 1750% r x c DRZE S DEDATHI (71 v 7 LX) ICHE$ 5. BSC B TIE, CSCTE
REFAROFIETIERE oy 7 (D b d 1 DOIRERDBFMLET D) 2T 5. nc=n/c, bnnz & A
DIFETay 7§ 5. BSCEATIE, 77— %% 3 DDHES (bptr, bindex, value) IZHEMNT 5.

o X bnnz x r x c DfFFEERLY value 1, IEFE 70 v 7 OLEZDEEZINT 5.
o EX nnz OBEICH bindex I, IEFE T vy 707 u vy 7ITHESEHNT 5.

o £X nc+ 1 OERECH vptr 1X, B bindex D 7 1 v 7 5| DEIMANE &N T 5.

5.8.1 {THIDIERL (FR « YILF AL v REIR)

1751 A ® BSC X X TOMMNAEZ K 191273, Z01750% BSC TERXTIER T 2355, 7027 J 213
ToX5IibT 5.

1 m A.bptr
21 22
A= 32 | 33 of 1| 1 A.bindex
" 43 a4 ) 11]21] 0]22] 0]41]|32] 0|33(43] 0[44] A.value
19: BSC JERD 7 — Z i (BX - v VF AL v FEE)
(, EEZK c RILF ALY }3ﬁ%ﬁ% ‘\

1: LIS_INT n,bnr,bnc,nr,nc,bnnz;

2: LIS_INT *bptr,*bindex;

3: LIS_SCALAR *value;

4: LIS_MATRIX A;

5: n=4; bnr = 2; bnc = 2; bnnz = 3; nr = (n-1)/bnr+1; nc = (n-1)/bnc+1;
6: bptr = (LIS_INT *)malloc( (nc+l)*sizeof(int) );

7: bindex = (LIS_INT *)malloc( bnnz*sizeof (int) );

8: value = (LIS_SCALAR *)malloc( bnr*bnc*bnnz*sizeof (LIS_SCALAR) );

9: lis_matrix_create(0,&A);
10: lis_matrix_set_size(A,0,n);

12: bptr[0] = 0; bptr[1] = 1; bptr[2] = 3;
13: bindex[0] 0; bindex[1] = 1; bindex[2] = 1;
0; valuel[3]

14: value[0] = 11; value[l] = 21; value[2] = = 22;
15: value[4] = 0; valuel[5] = 41; value[6] = 32; value[7] = O;
16: value[8] = 33; value[9] = 43; value[10]= 0; value[11]= 44;
17:
18: lis_matrix_set_bsc(bnr,bnc,bnnz,bptr,bindex,value,A);
19: lis_matrix_assemble(A);
N J
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5.8.2 {THIDER (RILF7OEREER)

2 7at 2 EADITH A D BSC IR TORMNTEEX 20 1277, 2 Fat 2 FizZ Df74% BSC R
TIER T 256, 7r 277 2RO X5 1R s 5.

m A.bptr

1 A.bindex

0| 1
11]21] 0[22] 0[41]32] o] [33|43| 0[44] ~.value
PEO PE1

~ < IILF Tut AR

LIS_MATRIX A;

else
bptr
bindex
value

-
O © 00 NO O WN =
non

[
[

20: BSC JERD 7 — & Hid (v /LF 7' 1t RIRH)

2; bnc = 2; bnnz = 2; nr
{n = 2; bnr = 2; bnc = 2; bnnz = 1; nr
(LIS_INT *)malloc( (nr+1)*sizeof(int) );
(LIS_INT *)malloc( bnnz*sizeof (int) );
(LIS_SCALAR *)malloc( bnr*bnc*bnnz*sizeof (LIS_SCALAR) );
: lis_matrix_create(MPI_COMM_WORLD,&A);

LIS_INT n,bnr,bnc,nr,nc,bnnz,my_rank;
LIS_INT *bptr,*bindex;
LIS_SCALAR *value;

MPI_Comm_rank (MPI_COMM_WORLD,&my_rank) ;
if ( my_rank==0 ) {n = 2; bnr =

(n-1) /bnr+1; nc = (n-1)/bnc+1;}
(n-1)/bnr+1; nc (n-1)/bnc+1;}

12: lis_matrix_set_size(A,n,0);
13: if( my_rank==0 ) {
14: bptr[0] = 0; bptr[1] = 2;
15: bindex[0] = O0; bindex[1] = 1;
16: value[0] = 11; value[l] = 21; value[2] = 0; valuel[3] = 22;
17: value[4] = 0; value[b5] = 41; valuel[6] = 32; valuel[7] = 0;}
18: else {
19: bptr[0] = 0; bptr[1] = 1;
20: bindex[0] = 1;
21: value[0] = 33; value[1] = 43; value[2] = 0; valuel[3] = 44;}
22: lis_matrix_set_bsc(bnr,bnc,bnnz,bptr,bindex,value,A) ;
23: lis_matrix_assemble(A);
\_ J

5.8.3 ESEY SEM

FoH D BSE T

BSC JEDELHI 21741 A WZBEEN T 2121, BI%L

e C LIS_INT lis_matrix_set_bsc(LIS_INT bnr, LIS_INT bnc, LIS_INT bnnz,
LIS_INT bptr[], LIS_INT bindex[], LIS_SCALAR value[], LIS_MATRIX A)

e Fortran subroutine lis_matrix_set_bsc(LIS_INTEGER bnr, LIS_INTEGER bnc,
LIS_INTEGER bnnz, LIS_INTEGER bptr(), LIS_INTEGER bindex(), LIS_SCALAR value(),
LIS_MATRIX A, LIS_INTEGER ierr)

ZHWS.
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5.9 Variable Block Row (VBR)

VBRIERIEBSRIEX 2 — L L7 DTH 5. 17 HDOHEINEIIES] (row, col) THZHNS. VBR
BT, CSRIEXEAHKOFIETIEE vy 7 (DR d 1 DDOIEBEREVFET S) 2HNT 5. nr,
ne & FNFIUTDERL, 0B §5. bnnz & ADIEFETa vy 78, nnz 2IEFETay 70LBEEK L
3 %. VBRIEXTIE, 77— %% 6 DDEH (bptr, bindex, row, col, ptr, value) IZI&HHT 5.

o BEX nr+ 1 OBHEH row 1%, 70 v ZITOBBITES 2T 5.

o KX ne+ 1 OBEILY col 1, 71 v 2| DBHGHIIES R &S 5.

o R bnnz OBHILY bindex 13, IFET 0y 7 DT 0y JHIFRERIENT 5.

o X nr+ 1 OEHELY| bptr 1X, FLF bindex D 71 v 71T DBHAANE Z N T 5.

o BX nnz OIEHERS value 13, IEFE T 0 v 7 DRLERDHEEHMNT 5.

o BEX bnnz+ 1 OEEELY ptr 1, LY value DIEFE T 1 v 7 DBHIEME ZFNT 5.
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o 1] 3[ 6 A.bptr
11 0 11 0O A.bindex
A 21 | 22 0 3| 4 A.row
32 33 0 3| 4 A.col
41 43 | 44 0 3| 7 A.ptr
0l22 A.value
X 21: VBRERD 7 — &M (BX - ~/LF AL v RERE)
rﬁiﬁt cLF ALy NERBE ~
1: LIS_INT n,nnz,nr,nc,bnnz;
2: LIS_INT *row,*col,*ptr,*bptr,*bindex;
3: LIS_SCALAR *value;
4: LIS_MATRIX A;
5: n=4; nnz = 11; bnnz = 6; nr = 3; nc = 3;
6: bptr = (LIS_INT *)malloc( (nr+1)*sizeof(int) );
7: row = (LIS_INT *)malloc( (nr+1)*sizeof(int) );
8: col = (LIS_INT *)malloc( (nc+1)*sizeof(int) );
9: ptr = (LIS_INT #*)malloc( (bnnz+l)*sizeof(int) );
10: bindex = (LIS_INT *)malloc( bnnz*sizeof (int) );
11: value = (LIS_SCALAR *)malloc( nnz*sizeof (LIS_SCALAR) );
12: lis_matrix_create(0,&A);
13: lis_matrix_set_size(A,0,n);
14:
15: bptr[0] = 0; bptr[1] = 1; bptr[2] = 3; bptr[3] = 6;
16: row[0] = 0; row[1l] = 1; row[2] = 3; row[3] = 4;
17: col[0] = 0; col[1] = 1; col[2] = 3; col[3] = 4;
18: bindex[0] = O0; bindex[1] = O0; bindex[2] = 1; bindex[3] = O0;
19: bindex[4] = 1; bindex[5] = 2;
20: ptrl[o0] = 0; ptrli] = 1; ptr[2] = 3; ptrl3] = 7;
21: ptrl4] = 8; ptr[5] = 10; ptr[6] = 11;
22: value[0] = 11; value[1] = 21; value[2] = 0; valuel[3] = 22;
23: value[4] = 32; value[5] = 0; valuel[6] = 33; valuel[7] = 41;
24: value[8] = 0; value[9] = 43; value[10] = 44;
25:
26: lis_matrix_set_vbr(anz,nr,nc,bnnz,row,col,ptr,bptr,bindex,value,A);
27: lis_matrix_assemble(A);
\_ J

5.9.1 {TFIDIERE (R « RILF L v FIRIR)

1751 A ® VBR IER TOMM G ERE K 21 1R T. ZD175% VBR FERTIER T 3854, Turs A
BT X5 1cidd 3 3.
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5.9.2 {THDER (RILF7OEREER)

2 7at R EADITH A D VBR ER TOMINGEEZK 22 12183, 2 k2 LI Z Df750% VBR ER
TIER T 2856, 7r 277 2RO X5 1R s 5.

o3 h.bptr
0| of 1 o] 1] 2| A.bindex
0 1 3 3 4 A.row
0l 1 3| 4 0l 1 3| 4 A.col
0 1 3| 7 0 1 3| 4/ A.ptr
vy N N
11]21] 0]22[32] 0[33]| 41] 0[43]44] A.value
PEO PE1
22: VBRIER D7 — X il (B - v VF AL v FEHR)
VT T T R N
1: LIS_INT n,nnz,nr,nc,bnnz,my_rank;
2: LIS_INT *row,*col,*ptr,*bptr,*bindex;
3: LIS_SCALAR *value;
4: LIS_MATRIX A;
5: MPI_Comm_rank(MPI_COMM_WORLD,&my_rank) ;
6: if( my_rank==0 ) {n = 2; nnz = 7; bnnz = 3; nr = 2; nc = 3;}
7: else {n = 2; nnz = 4; bnnz = 3; nr = 1; nc = 3;}
8: bptr = (LIS_INT *)malloc( (nr+1)*sizeof(int) );
9: row = (LIS_INT *)malloc( (nr+1)*sizeof(int) );
10: col = (LIS_INT *)malloc( (nc+1)*sizeof(int) );
11: ptr = (LIS_INT #*)malloc( (bnnz+1l)*sizeof(int) );

12: bindex (LIS_INT *)malloc( bnnz*sizeof(int) );

13: value = (LIS_SCALAR *)malloc( nnz*sizeof (LIS_SCALAR) );
14: lis_matrix_create (MPI_COMM_WORLD,&A);

15: lis_matrix_set_size(A,n,0);

16: if( my_rank==0 )

17: bptr[0] = 0; bptr[1] = 1; bptr[2] = 3;

18: row[0] = 0; row[1l] = 1; row[2] = 3;

19: col[0] = 0; coll[1] = 1; col[2] = 3; coll3] = 4;

20: bindex[0] = O0; bindex[1] = O0; bindex[2] = 1;

21: ptr[0] = 0; ptr[1] = 1; ptr[2] = 3; ptr[3] = 7;
22: value[0] = 11; value[l] = 21; value[2] = 0; value[3] = 22;
23: value[4] = 32; value[5] = O0; valuel[6] = 33;}

24: else {

25: bptr[0] = 0; bptr[1] = 3;

26: row[0] = 3; rowl[l] = 4;

27: col[0] = 0; col[1] = 1; col[2] = 3; col[3] = 4;

28: bindex[0] = O0; bindex[1] = 1; bindex[2] = 2;

29: ptr[0] = 0; ptr[1] = 1; ptr[2] = 3; ptrl3] = 4;
30: value[0] = 41; value[l]l] = 0; value[2] = 43; value[3] = 44;}

31: lis_matrix_set_vbr(anz,nr,nc,bnnz,row,col,ptr,bptr,bindex,value,A);
32: lis_matrix_assemble(A);

74




5.9.3 EEYSEM

ECH D BSE T T
VBR JERDELH 21751 A WBEEM T 2121, BI%L

e C LIS_INT lis_matrix_set_vbr(LIS_INT nnz, LIS_INT nr, LIS_INT nc,
LIS_INT bnnz, LIS_INT row[], LIS_INT col[], LIS_INT ptr[], LIS_INT bptr[],
LIS_INT bindex[], LIS_SCALAR value[], LIS_MATRIX A)

e Fortran subroutine lis_matrix_set_vbr(LIS_INTEGER nnz, LIS_INTEGER nr,
LIS_INTEGER nc, LIS_INTEGER bnnz, LIS_INTEGER row(), LIS_INTEGER col(),
LIS_INTEGER ptr(), LIS_INTEGER bptr(), LIS_INTEGER bindex(), LIS_SCALAR value(),
LIS_MATRIX A, LIS_INTEGER ierr)

FRHW3.
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5.10 Coordinate (COO)
COO B TlE, 77— %% 3 DOHH (row, col, value) IZIEMT 5.
o KX nnz OERERS value 13, IFBERDMEEIKNT 3.
o X nnz OEREH row 13, IBHEROITHES ZIENT 5.
o RE nnz OREBECH col 1F, IFRERDIIBS ZIMNT 5.

5.10.1 {T5IDIERL (BR « RILF XL v FIRIR)

17451 A © COO FERTOMMAERK 23 17T, ZDfT4% COO A TIER T 3354, 7 rnr 7 Al
D X5 icidihs 3.

11
01 99 0 1 3 2| 3| 3| A.row
A= 3 33 Ol 0/ O] 1] 1 2| 2| 3] A.col
11(21|41|22|32|33|43|44| A.value
41 43 44
23: COOERD 7T — & HiE (BX + wLF AL v FERIE)
/%2( cILF Ly RIS ~

LIS_INT n,nnz;

LIS_INT *row,*col;

LIS_SCALAR x*value;

LIS_MATRIX A;

n = 4; nnz = 8;

row (LIS_INT *)malloc( nnz*sizeof (int) );

col (LIS_INT *)malloc( nnz*sizeof (int) );

value = (LIS_SCALAR *)malloc( nnz*sizeof (LIS_SCALAR) );
9: lis_matrix_create(0,&A);

10: lis_matrix_set_size(A,0,n);

W ~NO O WN -

11:
12: row[0] = 0; row[1] = 1; row[2] = 3; row[3] = 1;
13: row[4] = 2; row[5] = 2; row[6] = 3; row[7] = 3;
14: col[0] = 0; col[1] = 0; col[2] = 0; col[3] = 1;
15: col[4] = 1; col[5] = 2; coll[6] = 2; col[7] = 3;
16: value[0] = 11; valuell] = 21; value[2] = 41; valuel[3] = 22;
17: value[4] = 32; value[b] = 33; value[6] = 43; valuel[7] = 44;
18:
19: lis_matrix_set_coo(nnz,row,col,value,A);
20: lis_matrix_assemble(A);
\ J
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5.10.2 {T5IDERL (WILF 7Ot REIR)

2 a2 EADITH] A D COO X TOMM A EEK 24 IZRT.
RCIERT 2356, 7027 23 TFD X 5125l 3 5.

o 1] 1 31 2| 2/ 3 3 A
0l 0] 1 0 11 2 2 3 A
11]21]22 41(32|33]43/44] A
PEO PE1

2 Fut X FicZ ofFH%E COO

.TOW
.col
.value

24: COO JERD 7 — &M1& (= F 7 'u b RABRER)

/—\7/1/9‘—7"1:1«&;«&%% ~
1: LIS_INT n,nnz,my_rank;
2: LIS_INT *row,*col;
3: LIS_SCALAR *value;
4: LIS_MATRIX A;
5: MPI_Comm_rank (MPI_COMM_WORLD,&my_rank) ;
6: if( my_rank==0 ) {n = 2; nnz = 3;}
7: else {n = 2; nnz = 5;}
8: row = (LIS_INT *)malloc( nnz*sizeof(int) );
9: col = (LIS_INT *)malloc( nnz*sizeof(int) );
10: value = (LIS_SCALAR *)malloc( nnz*sizeof (LIS_SCALAR) );
11: lis_matrix_create (MPI_COMM_WORLD,&A) ;
12: lis_matrix_set_size(A,n,0);
13: if( my_rank==0 ) {
14: row[0] = 0; row[1] = 1; row[2] = 1;
15: col[0] = 0; col[1] = 0; col[2] = 1;
16: value[0] = 11; value[1] = 21; value[2] = 22;}
17: else {
18: row[0] = 3; row[1] = 2; row[2] = 2; row[3] = 3; row[4] = 3;
19: col[0] = 0; col[1] = 1; col[2] = 2; col[3] = 2; col[4] = 3;
20: value[0] = 41; value[l] = 32; valuel[2] = 33; value[3] = 43; valuel[4] = 44;}
21: lis_matrix_set_coo(nnz,row,col,value,A);
22: lis_matrix_assemble(A);
NG J

5.10.3 BHET S

ECH! D BEE ST
COO B DA 2175 A BN 1T 21213, BI%K

o C
LIS_SCALAR value[], LIS_MATRIX A)

LIS_INT lis_matrix_set_coo(LIS_INT nnz, LIS_INT row[], LIS_INT coll[],

e Fortran subroutine lis_matrix_set_coo(LIS_INTEGER nnz, LIS_INTEGER row(),
LIS_INTEGER col(), LIS_SCALAR value(), LIS_MATRIX A, LIS_INTEGER ierr)

EHW3.
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5.11 Dense (DNS)
DNS JETiX, 77— %% 1 DDEH| (value) ITHEMAT 5.
o K n xn OEFERY value 1J, FIETHEZEOMEEZNT 5.

5.11.1 {T5IDERE (BR « RILF XL v FIRIR)

1751 A @ DNS FER T OB G EE K 25 1IR3 . ZD175% DNS R TIER T 23548, 7Tu 2o 213
To k3123 T 5.

11
Ao 21 22 11[21] 0{41] 0/22|32] 0 A.Value
32 33 0| 0{33/43] 0] 0] 0/44
41 43 44
25: DNS JERD 7 — & #iE (BRX « v F AL v FERE)
/ﬁéz-vﬂﬁ’-xv‘y BRI ™\

1: LIS_INT n;
2: LIS_SCALAR *value;
3: LIS_MATRIX A;
4: n = 4;
5: value = (LIS_SCALAR *)malloc( n*n*sizeof (LIS_SCALAR) );
6: lis_matrix_create(0,&A);
7: lis_matrix_set_size(A,0,n);
8:
9: value[0] =1 value[1] = 21; value[2] = O0; valuel[3] = 41;

10: value[4]
11: value[8]
12: value[12]=

1;

0; valuel[5] = 22; valuel[6] 32; valuel[7] = 0;
0; valuel[9] 0; value[10]= 33; value[11]= 43;
0; value[13] 0; value[14]= O0; value[15]= 44;

14: lis_matrix_set_dns(value,A);
15: lis_matrix_assemble(A);
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5.11.2 {T5IDERL (WILF 7Ot REIR)

2 7at 2 EADITH| A D DNS R TOBMGTEEX 26 1I2R-T. 2 7ut X EiZ 2 Df74)% DNS B
TIER T 2856, 7r 277 2RO X5 1R s 5.

11121 0]22] | 0[41]32] O A.Value
0] 0] 0] 0] [33/43] 0/44

PEO PE1

26: DNS R 7 — &2 Hid (w7 7ot RBER)

~ < LF Fut R ~
1: LIS_INT n,my_rank;
2: LIS_SCALAR *value;
3: LIS_MATRIX A;
4: MPI_Comm_rank(MPI_COMM_WORLD,&my_rank) ;
5: if( my_rank==0 ) {n = 2;}
6: else {n = 2;}
7: value = (LIS_SCALAR *)malloc( n*n*sizeof (LIS_SCALAR) );
8: lis_matrix_create(MPI_COMM_WORLD,&A);

9: lis_matrix_set_size(A,n,0);
10: if( my_rank==0 ) {

11: value[0] = 11; value[l] = 21; value[2] = 0; value[3] = 22;

12: value[4] = O0; value[5] = O0; value[6] = 0; value[7] = 0;}

13: else {

14: value[0] = 0; value[l] = 41; value[2] = 32; value[3] = O0;

15: value[4] = 33; value[5] = 43; value[6] = O0; valuel[7] = 44;}

16: lis_matrix_set_dns(value,A);

17: lis_matrix_assemble(A);
- J
5.11.3 BHET B3R
BeH D BEEST 1T

DNS JEHDBELHI %2174 A \CBEEAT ) 2121, BIE

e C LIS_INT lis_matrix_set_dns(LIS_SCALAR value[], LIS_MATRIX A)

e Fortran subroutine lis_matrix_set_dns(LIS_SCALAR value(), LIS_MATRIX A,
LIS_INTEGER ierr)

ZHW2.
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6 B

ARETUE, 2—FFEHTZ 2HEBUTOVTIAN S, BEOMIIE C 2RMEICERT 5. iAW DERES
1%, CTIZ 055, Fortran TIX 1 2258 E2dDrT5. BE, FYANDORBIEUTO XS ICERT 5.

LIS_SUCCESS(0) IEHRT

LIS_ILL OPTION(1) * 7> a Y RIE
LIS_BREAKDOWN (2) T4 7Ry (EakRE)
LIS_OUT_OF_MEMORY (3) XEY R
LIS_MAXITER(4) K RAE B4t it
LIS_NOT_IMPLEMENTED (5) ARFELE

LIS_ERR FILE I0(6) 7740 1/0 =5 —
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6.1 NI FMILDIRE

N MV y DREE global.n ¥ F 3. X7 bb v % nprocs D T at A TiT7w v 7 3EIT 2 550%
78w 7 DITEE local.n &3 5. global-n % 70— VIR, local n % 00— I )VIZRER & WEA.

6.1.1 lis_vector_create

C LIS_INT lis_vector_create(LIS_Comm comm, LIS_VECTOR *v)
Fortran subroutine lis_vector_create(LIS_Comm comm, LIS_VECTOR v,
LIS_INTEGER ierr)

Hae

N7 MVEERT 5.
AN

comm MPIa23Iaz=/—%
H

v X7 b

ierr Y&x—va—F
=N

BR, % VF ALy FEREETI, comm OEIFEHEINS.

6.1.2 lis_vector_destroy

C LIS_INT lis_vector_destroy(LIS_VECTOR v)
Fortran subroutine lis_vector_destroy(LIS_VECTOR v, LIS_INTEGER ierr)

HERE
RENZIR o T2RT P LB XEY OIS 3.

AB

v AEYDPHIEET 57 bv
7

ierr VX —rva—F
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6.1.3 lis_vector_duplicate

C LIS_INT lis_vector_duplicate(void *vin, LIS_VECTOR *vout)
Fortran subroutine lis_vector_duplicate(LIS_VECTOR vin, LIS_VECTOR vout,
LIS_INTEGER ierr)

HERE
BEEDONRY MV E 73 TH e F CERE O MV EERT 5.

AB

vin BERITOR Y PV E 7375
7

vout HEFEDORT + v

ierr V&x—>a—FK
ER

vin 121% LIS_VECOTR ¥ 72/ LIS_MATRIX Z¥EE T 5 Z L HIA[HETH 5. BB lis_vector_duplicate i
BROEIEHE T, AT VEBOAMERT 5. [EHEHT 25513, ZOBRROKRICEE 1is_vector_copy

MO
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6.1.4 lis_vector_set_size

C LIS_INT lis_vector_set_size(LIS_VECTOR v, LIS_INT local_n,
LIS_INT global_n)

Fortran subroutine lis_vector_set_size(LIS_VECTOR v, LIS_INTEGER local_n,
LIS_INTEGER global_n, LIS_INTEGER ierr)

HaE
N7 PVDORBZEBET 5.

AN
v X7 b
localn NZ M DB —HIVIEREL
global n N7 MDD 7 a—LIRREL
H
ierr Yy&x—ra—F
=N

local_n %> global_n D EH HP—77% 5 212 FHUIR S0,

BR, <VF ALy RERIE T, local_n & global n 1ZFE L. L7zD3- 7T, lis_vector_set_size(v,n,0)
¥ lis_vector_set_size(v,0,n) IX, WINDRE n DT M LELERT 5.

< ILF Tt ZABBEICB W T, lis_vector_set_size(v,n,0) & 70t 2 EIZRE n DEHZRT b
NEAERT 5. —77, lis_vector_set_size(v,0,n) 3& 70t X p RIZKE m, DEIITRT S ARIERT
5. my Z7 477 VHITHRESNS.
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6.1.5 lis_vector_get_size

C LIS_INT lis_vector_get_size(LIS_VECTOR v, LIS_INT *local_n,
LIS_INT *global_n)

Fortran subroutine lis_vector_get_size(LIS_VECTOR v, LIS_INTEGER local_n,
LIS_INTEGER global_n, LIS_INTEGER ierr)

HHE
R7 Mo DXREEHE 3.

AN
v N7 hL

H7
localn N7 M AD B —HIVIEREL
global n N7 PVD 7 A — VIR REL
ierr y&x—ra—F

=N

BR, < NVF AL v REBREETIE, local_n & global_n IZFE L.

6.1.6 lis_vector_get_range

C LIS_INT lis_vector_get_range(LIS_VECTOR v, LIS_INT *is, LIS_INT xie)
Fortran subroutine lis_vector_get_range(LIS_VECTOR v, LIS_INTEGER is,
LIS_INTEGER ie, LIS_INTEGER ierr)

KaE
HORZ Lo BRIERZ LD Y BT 2D Z2 TS

AB
v X7 b

7
is R bov v ORIRRZ P LT DR ALE
ie HaRZ FL v ORIERT AT ORTALE+L
ierr YR—>a—F

R

BR, NV F ALy FBREETIE, X7 MLOXED n 251, CHRTlX is = 0, ie = n, Fortran iR T
is=1ie=n+1TH5.
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6.1.7 lis_vector_set_value

C LIS_INT lis_vector_set_value(LIS_INT flag, LIS_INT i, LIS_SCALAR value,
LIS_VECTOR v)

Fortran subroutine lis_vector_set_value(LIS_INTEGER flag, LIS_INTEGER i,
LIS_SCALAR value, LIS_VECTOR v, LIS_INTEGER ierr)

HERE
RZ MLy DEIfTICA I SEERAT S.

AN

flag LIS_INS_VALUE #fAX : v[i] = value
LIS_ADD_VALUE fIEACA: v[i] = v[i] + value

i AT 250
value RAT 220 71#
v X7 b

H7
v HiATICA A ZEPRA SRS P
ierr Y&R—va—F

ER

<RLF Tt ZARE T, 2KRT P LOE i (TRIEET 5.
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6.1.8 lis_vector_get_value

C LIS_INT lis_vector_get_value(LIS_VECTOR v, LIS_INT i, LIS_SCALAR *value)
Fortran subroutine lis_vector_get_value(LIS_VECTOR v, LIS_INTEGER i,
LIS_SCALAR value, LIS_INTEGER ierr)

L1
RZ7 MLo DF I fTOEERIGT %

AN

i B3 25550

v EZEIGS 27t
H7

value 271718

ierr Y&x—ya—F
AR

<R LF Tt ZARE T, 2RI S LOE i ITRIEET 5.
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6.1.9 lis_vector_set_values

C LIS_INT lis_vector_set_values(LIS_INT flag, LIS_INT count, LIS_INT index[],
LIS_SCALAR value[], LIS_VECTOR v)

Fortran subroutine lis_vector_set_values(LIS_INTEGER flag, LIS_INTEGER count,
LIS_INTEGER index(), LIS_SCALAR value(), LIS_VECTOR v, LIS_INTEGER ierr)

HRE
N7 bV v OF index|i] T A D T valueli] ZRAT 3.

A
flag LIS_INS_VALUE #fA : v[index[i]] = value[i]
LIS_ADD_VALUE MEMRA: vlindex[i]] = v[index[i]] + valueli]
count AT 2 29 ZEZR IS 2 BEHI D EREL
index AT 25 28NS 5 EL5
value AT 2 20 Z{EZ NS 2 L5
v N7 b
H7
v 5 index]i] 1TI1C A 1 518 valueli] PMRA S NIzRZ B
ierr y&x—ra—F
AR

~ILF T at ARE T, 2T LD index[i] ITRIEET 5.
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6.1.10 lis_vector_get_values

C LIS_INT lis_vector_get_values(LIS_VECTOR v, LIS_INT start, LIS_INT count,
LIS_SCALAR value[])

Fortran subroutine lis_vector_get_values(LIS_VECTOR v, LIS_INTEGER start,
LIS_INTEGER count, LIS_SCALAR value(), LIS_INTEGER ierr)

K
N7 MV o OF start +i TTOME (i = 0,1, ..., count — 1) & value[i] IZI&HNT 5.

AN
start S 3 25 D8R
count S5 2 25 7 {EDEEL
v E2HUFT 527 b
HA
value BUS L7 2 A 7l 2 k883 2 BLsl
ierr Yy&x—ra—F
=N

<AF T ok ABRETIX, BN 7 M LD start + i {TRIEET 5.
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6.1.11 lis_vector_scatter

C LIS_INT lis_vector_scatter (LIS_SCALAR value[], LIS_VECTOR v)
Fortran subroutine lis_vector_scatter (LIS_SCALAR value(), LIS_VECTOR v,
LIS_INTEGER ierr)

Kae
N7 Mo DF i {TOME (i = 0,1, ..., global_n — 1) % valueli] 2> 5HIST 5.

AN

value B33 2 2% 2 {EZ 8T 2 KL
H

v HZ PG L=x2 b

ierr Yy&x—ra—F

<V F Tt ZBE T, AREEII MPI_Scatterv IZ & XN B

6.1.12 lis_vector_gather

C LIS_INT 1lis_vector_gather(LIS_VECTOR v, LIS_SCALAR valuel[])
Fortran subroutine lis_vector_gather (LIS_VECTOR v, LIS_SCALAR value(),
LIS_INTEGER ierr)

wRE
N7 Mo DFATOME (i = 0,1, ..., global .n — 1) %& value[i] IZHHT 2.

AN
v HZHIGS 27+

)
value BT L7 2 Z {E 2803 2 Bes
ierr Yy&x—ra—F

< F Tt RERE T, ABEIE MPI_Allgatherv I &k D FEH XN 3.
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6.1.13 lis_vector_is_null

C LIS_INT lis_vector_is_null(LIS_VECTOR v)
Fortran subroutine lis_vector_is_null(LIS_VECTOR v,LIS_INTEGER ierr)

HERE
N7 Mbo BMERAREDR E S D ZfN%.

AN
v N7 b
H
ierr Yy&x—ra—F
LIS_TRUE i FHAIRE
LIS_FALSE i F AR AT
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6.2 1THDRIE

T8 A DXEL%E global_n x global.n & §%. 174 A % nprocs D Fu XA TIT 70 v 7 583 2155
DETRFITANDITEE local n ¥ T 5. global_n % 70 — NIVRATER, local_n % 0 — IV IRITE Y RS,

6.2.1 lis_matrix_create

C LIS_INT lis_matrix_create(LIS_Comm comm, LIS_MATRIX *A)
Fortran subroutine lis_matrix_create(LIS_Comm comm, LIS_MATRIX A, LIS_INTEGER ierr)

HaE

T ER T 5.
AR

comm MPIaIa=/r—%
H7

A 1751

ierr YX—ra—F
AR

BR, v NVF ALy RERIETIX, comm DEIZERINS.

6.2.2 lis_matrix_destroy

C LIS_INT lis_matrix_destroy(LIS_MATRIX A)
Fortran subroutine lis_matrix_destroy(LIS_MATRIX A, LIS_INTEGER ierr)

HERE
AENW TR o TATHNZ R BV D OIREET 5.

AN

A AEY 2 BIEET 5175
H

ierr Yy&x—2a—F
AR

BI%EL 1is_matrix_destroy IZ & D, 1741 A WCBHENT S -EH IR N 5.
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6.2.3 lis_matrix_duplicate

C LIS_INT lis_matrix_duplicate(LIS_MATRIX Ain, LIS_MATRIX *Aout)
Fortran subroutine lis_matrix_duplicate(LIS_MATRIX Ain, LIS_MATRIX Aout,
LIS_INTEGER ierr)

HaEE
BEF DATH & [Al CIE#RZ R o178 2 1T % .

AR

Ain BEGTO1TH
H

Aout BESEDITH

ierr Y&x—va—F
ER

BI%EL 1is_matrix_duplicate [IfTHIDERDEIFEH LT, X2 VHEHBOAMRT 5. [HHEHT 2
Eix, ZOBEKDRICEE 1is_natrix_copy & MEUHIF.

6.2.4 lis_matrix_malloc

¢ LIS_INT lis_matrix_malloc(LIS_MATRIX A, LIS_INT nnz_row, LIS_INT nnz[])
Fortran subroutine lis_matrix_malloc(LIS_MATRIX A, LIS_INTEGER nnz_row,
LIS_INTEGER nnz[], LIS_INTEGER ierr)

HaE
IO A £ Y I Z MRS 2.

AR

A 751

nnz_row FATDFIIEFERIL

nnz BATDIFFERI 2 FEN L 7S]
H

ierr Y&x—ra—F
AR

nnzorow E72E nnz DL LL—HEIBET 5. ZOBIZ, 1is_matrix_set_value D/zHIZXEY
M Z RS 5.
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6.2.5 lis_matrix_set_value

C

LIS_INT lis_matrix_set_value(LIS_INT flag, LIS_INT i, LIS_INT j,
LIS_SCALAR value, LIS_MATRIX A)

Fortran subroutine lis_matrix_set_value(LIS_INTEGER flag, LIS_INTEGER i,

LIS_INTEGER j, LIS_SCALAR value, LIS_MATRIX A, LIS_INTEGER ierr)

HERE
-

AR

flag

value

A
H

A

ierr

AR

175 A DF i 1758 5 FNMEERAT 5.

LIS_INS_VALUE ##A : Ali,j] = value
LIS_ADD_VALUE MZEARA: A[i, j] = Ali, j] + value

TN DOITES
T8O %S
(AN g

175

B AT § YNEDNA S N 7ATS
VR —ra—F

~VF I RS T, 2FITH0N i 178 j A RiEE T 5.

B 1is_matrix_set_value (3A X N/AE%E —RZNERER TN T 2728, 1is_matrix_set_value
T W2 RIIZBEEL 1is_natrix_assemble ZMEONH X 213 U7 720,

KA ATHNT LU TiX, BA%K 1is_matrix_set_type DEAEZMFTIRETH 3. FEicOVTIX
1is-($VERSION)/test/test2.c KX 1is-($VERSION) /test/test2f.F90 2SO Z k.
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6.2.6 lis_matrix_assemble

C LIS_INT lis_matrix_assemble(LIS_MATRIX A)
Fortran subroutine lis_matrix_assemble(LIS_MATRIX A, LIS_INTEGER ierr)

HaE
T91% 2472V CHEMATEEICT 5.

AN
A 1751

HH
A HEHRTREIC 72 5 72175
ierr y&x—ra—F

6.2.7 lis_matrix_set_size

LIS_INT lis_matrix_set_size(LIS_MATRIX A, LIS_INT local_n, LIS_INT global_n)
Fortran subroutine lis_matrix_set_size(LIS_MATRIX A, LIS_INTEGER local_n,
LIS_INTEGER global_n, LIS_INTEGER ierr)

Kae

ITINDRE = RET 5.
AR

A 115

localn 1751 A D v — AL TH

globaln 175 A 71— L7
H7

ierr VX —>a—F
AR

local_n %> global-n D EH Hp—77% 5 212 FIUIR T2,

BR, v NVF ALy REIRTIZ, local_n 1& global niZFE L. L7z »> T, lis_matrix_set_size(A,n,0)
¥ lis_matrix_set_size(A,0,n) IX, WINDBRE n x n DITHIELERT 5.

< LF Tt ABRBEIZBWTIX, 1is_matrix_set_size(A,n,0) X{ 7ot 2 BRI n x N DEIAT
BIZEVERR S 5. NiZn OMNTH 3.

—77, lis_matrix_set_size(A,0,n) 3& 70t X p R m, x n OETITHNZAEKT 5. m, 13T 4
77V CRESNS.
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6.2.8 lis_matrix_get_size

C LIS_INT lis_matrix_get_size(LIS_MATRIX A, LIS_INT *local_n,
LIS_INT *global_n)

Fortran subroutine lis_matrix_get_size(LIS_MATRIX A, LIS_INTEGER local_n,
LIS_INTEGER global_n, LIS_INTEGER ierr)

Keee
TN DT G 5.
AN
A 175
H7
localn 151 A D v — L4 TH
global n 1751 A D7 a — L7 TEL
ierr y&x—ra—F

AR
BR, < NVF AL v REBREETIE, local_n & global_n IZFE L.

6.2.9 lis_matrix_get_range

C LIS_INT lis_matrix_get_range(LIS_MATRIX A, LIS_INT #is, LIS_INT xie)
Fortran subroutine lis_matrix_get_range(LIS_MATRIX A, LIS_INTEGER is,
LIS_INTEGER ie, LIS_INTEGER ierr)

HaE
H1T5] A BREITHID Y BT 2 DD ETHND.

A7
A 53475

A
is 3175 A O ERATHIH T O BRI E
ie HRIATH A O EAATHIH T O T (LB +1
ierr VR—ra—F

AR

BR, <IVF ALy REBRETIE, fTHOREBD n x n 725X, CHRTIX is = 0, ie = n, Fortran iR T
is=1ie=n+1TdH5.
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6.2.10 lis_matrix_get_nnz

C LIS_INT lis_matrix_get_nnz(LIS_MATRIX A, LIS_INT *nnz)
Fortran subroutine lis_matrix_get_nnz(LIS_MATRIX A, LIS_INTEGER nnz,
LIS_INTEGER ierr)

PEHE
1791 A DIFFERBE TS 5.

A
A el
H7
nnz 1751 A DIFEERE
ierr Yy&x—ra—F
ER

T T a AR TR, GATH] A DIFFEBMEIGT 5.
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6.2.11 lis_matrix_set_type

C LIS_INT lis_matrix_set_type(LIS_MATRIX A, LIS_INT matrix_type)
Fortran subroutine lis_matrix_set_type(LIS_MATRIX A, LIS_INT matrix_type,
LIS_INTEGER ierr)

PEHE
TN DIEIE R ZET 5.

A

A el

matrix_type 1THI DS ITE
H7

ierr Y&x—va—F
ER

ITHIWERRED A D matrix_type |& LIS_MATRIX_CSR T» 5. LI NIC matrix_type IZHEE T REIRFSANIE
NERT.

FaE matrix_type
Compressed Sparse Row (CSR) {LIS_MATRIX_CSR|1}
Compressed Sparse Column (CSC)  {LIS_MATRIX_CSC|2}
Modified Compressed Sparse Row (MSR) {LIS_MATRIX_MSR|3}
Diagonal (DIA)  {LIS_MATRIX_DIA|4}
Ellpack-Ttpack Generalized Diagonal (ELL)  {LIS_MATRIX_ELL|5}
Jagged Diagonal (JAD) {LIS_MATRIX_JAD|6}
Block Sparse Row (BSR) {LIS_MATRIX_BSR|7}
Block Sparse Column (BSC) {LIS_MATRIX_BSC|8}
Variable Block Row (VBR) {LIS_MATRIX_VBR|9}
Coordinate (COO) A{LIS_MATRIX_COO|10}
Dense (DNS) {LIS_MATRIX_DNS|11}
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6.2.12 lis_matrix_get_type

C LIS_INT lis_matrix_get_type(LIS_MATRIX A, LIS_INT *matrix_type)
Fortran subroutine lis_matrix_get_type(LIS_MATRIX A, LIS_INTEGER matrix_type,
LIS_INTEGER ierr)

PEHE
THNDIEIE R Z ST 5.

AN
A 1751

H7
matrix_type T8 DAL
ierr Yy&x—ra—F
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6.2.13 lis_matrix_set_csr

C LIS_INT lis_matrix_set_csr(LIS_INT nnz, LIS_INT ptr([], LIS_INT index[],
LIS_SCALAR value[], LIS_MATRIX A)

Fortran subroutine lis_matrix_set_csr(LIS_INTEGER nnz, LIS_INTEGER ptr(),
LIS_INTEGER index(), LIS_SCALAR value(), LIS_MATRIX A, LIS_INTEGER ierr)

HaEE
CSR JEAKDEHI 2175 A WZBHH#ATT 5.

AN

nnz IFEEHER

ptr, index, value CSR JE X DA

A 1751
H

A BT & 7475
AR

lis_matrix_set_csr #HAWV/=#RI2IE, 1lis_matrix_assemble Z WU X 27 4UT 7 & 72w, %72, For-
tran fiROBECA 7 — 213 0 Z#A & LRITIUIR 5 R0,

6.2.14 lis_matrix_set_csc

C LIS_INT lis_matrix_set_csc(LIS_INT nnz, LIS_INT ptr[], LIS_INT index[],
LIS_SCALAR value[], LIS_MATRIX A)

Fortran subroutine lis_matrix_set_csc(LIS_INTEGER nnz, LIS_INTEGER ptr(),
LIS_INTEGER index(), LIS_SCALAR value(), LIS_MATRIX A, LIS_INTEGER ierr)

HaEE
CSC JEADELHN 2175 A BT 5.

AB

nnz IFEEHER

ptr, index, value CSC JEAX D BLH

A 1751
H7

A BEAT T & 7175
AR

lis_matrix_set_csc & HAWV/=#RIZIE, 1lis_matrix_assemble ZWM:-UNH X 21 UL 7 7w, %72, For-
tran iROECA 7 — 213 0 Z# R & LRITIUIR 5%,
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6.2.15 lis_matrix_set_msr

C LIS_INT lis_matrix_set_msr(LIS_INT nnz, LIS_INT ndz, LIS_INT index[],
LIS_SCALAR value[], LIS_MATRIX A)

Fortran subroutine lis_matrix_set_msr(LIS_INTEGER nnz, LIS_INTEGER ndz,
LIS_INTEGER index(), LIS_SCALAR value(), LIS_MATRIX A, LIS_INTEGER ierr)

HaEE
MSR FEHX DB 2175 A WZBIH#EATT 5.

A
nnz FFFERIL
ndz ST DBEERE
index, value MSR A DHECY
A 1751
H7
A BEEEAT U & M7 AT51
AR

lis_matrix_set_msr AW 7/=#RI2IE, lis_matrix_assemble Z I X T UT7e & 7w, %72, For-
tran iROECH 7 — 213 0 Z#E A L LR ITUIR SR,
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6.2.16 lis_matrix_set_dia

C LIS_INT lis_matrix_set_dia(LIS_INT nnd, LIS_INT index[],
LIS_SCALAR value[], LIS_MATRIX A)

Fortran subroutine lis_matrix_set_dia(LIS_INTEGER nnd, LIS_INTEGER index(),
LIS_SCALAR value(), LIS_MATRIX A, LIS_INTEGER ierr)

HaEE
DIA JEDEH 2175 A BT 5.

AB
nnd IR IZ N ER DALY
index, value DIA JE X DA
A 1751
H
A BT & L7475
AR

lis_matrix_set_dia & HW/=#2I2iE, 1lis_matrix_assemble Z WU X 21 4UT 7 & 72w, %72, For-
tran fiROBEA 7 — 213 0 Z#A & LR ITIUIR 5 R0,

6.2.17 lis_matrix_set_ell

C LIS_INT lis_matrix_set_ell(LIS_INT maxnzr, LIS_INT index[],
LIS_SCALAR value[], LIS_MATRIX A)

Fortran subroutine lis_matrix_set_ell(LIS_INTEGER maxnzr, LIS_INTEGER index(),
LIS_SCALAR value(), LIS_MATRIX A, LIS_INTEGER ierr)

HaEE
ELL B DHECH 21751 A BN T 5.

AB
maxnzr BT DIEFEER DR AIAE
index, value ELL JEX O
A 1751
H7
A BEAT T & 7175
AR

lis_matrix_set_ell #HAW/=#2I21E, lis_matrix_assemble ZWM:-UNH X 21 UL 7 7w, %72, For-
tran iROECA 7 — 213 0 Z# R & LRITIUIR 5%,
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6.2.18 lis_matrix_set_jad

C LIS_INT lis_matrix_set_jad(LIS_INT nnz, LIS_INT maxnzr, LIS_INT perm[], h
LIS_INT ptr[], LIS_INT index[], LIS_SCALAR value[], LIS_MATRIX A)

Fortran subroutine lis_matrix_set_jad(LIS_INTEGER nnz, LIS_INTEGER maxnzr,
LIS_INTEGER perm(), LIS_INTEGER ptr(), LIS_INTEGER index(),
LIS_SCALAR value(), LIS_MATRIX A, LIS_INTEGER ierr) )

HaE
JAD DA 21T A WZBEMN T 2.

AR
nnz FFFERI
maxnzr FATDIFEER MO BRAME
perm, ptr, index, value JAD DB
A 175
H
A BT & 7475
AR

lis_matrix_set_jad ZHW/&ITIE, 1is_matrix_assemble ZMEUNH X T AUIR &\, F 7z, For-
tran IRDOECH 7 — &3 0 ZEER L LR TR S0,
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6.2.19 lis_matrix_set_bsr
4 N
C LIS_INT lis_matrix_set_bsr(LIS_INT bnr, LIS_INT bnc,
LIS_INT bnnz, LIS_INT bptr([], LIS_INT bindex[],
LIS_SCALAR value[], LIS_MATRIX A)
Fortran subroutine lis_matrix_set_bsr(LIS_INTEGER bnr, LIS_INTEGER bnc,
LIS_INTEGER bnnz, LIS_INTEGER bptr(), LIS_INTEGER bindex(),
LIS_SCALAR value(), LIS_MATRIX A, LIS_INTEGER ierr)

N J
HaE
BSR A DR 2175 A BT 2.

AN
bnr 77ay 7% 4 X
bnc Aoway 7% A4 X
bnnz EFETay 78
bptr, bindex, value BSR JER DL
A 1751
H
A BEEAT T & 71751
=N

lis_matrix_set_bsr #HW7=#RICIE, lis_matrix_assemble ZIFUNH X T T/ & 7w, %72, For-
tran iROECF 7 — 213 0 Z#E A L LR ITIUIR S R0,
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6.2.20 lis_matrix_set_bsc

C LIS_INT lis_matrix_set_bsc(LIS_INT bnr, LIS_INT bnc, LIS_INT bnnz, h
LIS_INT bptr[], LIS_INT bindex[], LIS_SCALAR value[], LIS_MATRIX A)

Fortran subroutine lis_matrix_set_bsc(LIS_INTEGER bnr, LIS_INTEGER bnc,
LIS_INTEGER bnnz, LIS_INTEGER bptr(), LIS_INTEGER bindex(),
LIS_SCALAR value(), LIS_MATRIX A, LIS_INTEGER ierr) )

HaE
BSC FEADEAN 21751 A WZBEEA T 5.

AN
bnr 17ay 744X
bnc A= 7
bnnz EFETT Yy I
bptr, bindex, value BSC JEA DAL
A 1151
H
A BEEAT VT & 74751
AR

lis_matrix_set_bsc Z W /2#&ICIZ, 1is_matrix_assemble ZFEUH X 217Uz 572\, 7=, For-
tran IROECH 7 — £ 13 0 ZEEA L LRTFIUIR SR,
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6.2.21 lis_matrix_set_vbr
4 N
C LIS_INT lis_matrix_set_vbr(LIS_INT nnz, LIS_INT nr, LIS_INT nc,
LIS_INT bnnz, LIS_INT row[], LIS_INT col[], LIS_INT ptr[],
LIS_INT bptr[], LIS_INT bindex[], LIS_SCALAR value[], LIS_MATRIX A)
Fortran subroutine lis_matrix_set_vbr (LIS_INTEGER nnz, LIS_INTEGER nr,
LIS_INTEGER nc, LIS_INTEGER bnnz, LIS_INTEGER row(), LIS_INTEGER col(),
LIS_INTEGER ptr(), LIS_INTEGER bptr(), LIS_INTEGER bindex(),
LIS_SCALAR value(), LIS_MATRIX A, LIS_INTEGER ierr)

N J
L 51
VBR FER OB 2175 A WBEET) 5.

AB
nnz IFEETa Y 7 DRERK
nr T7my 78
nc 7 ay 78
bnnz IFEFETa v 78

row, col, ptr, bptr, bindex, value VBR JEZNDACH

A 175
HA

A BT & 74T
ER

lis_matrix_set_vbr #2121, 1is_matrix_assemble ZFEUH X 217U 572\, 7=, For-
tran IROECH 7 — & 13 0 ZEA L LR TFIUIR SR,
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6.2.22 lis_matrix_set_coo

C LIS_INT lis_matrix_set_coo(LIS_INT nnz, LIS_INT row[], LIS_INT coll[],
LIS_SCALAR value[], LIS_MATRIX A)

Fortran subroutine lis_matrix_set_coo(LIS_INTEGER nnz, LIS_INTEGER row(),
LIS_INTEGER col(), LIS_SCALAR value(), LIS_MATRIX A, LIS_INTEGER ierr)

HaEE
COO KR DEHNZATH] A WCBHERT 5.

AN

nnz FFFERIL

row, col, value COO DS

A 1151
H

A BT & 074751
AR

lis_matrix_set_coo # W 2#RICIZ, 1is_matrix_assemble ZFEUNH X 217Uz 572\, 7=, For-
tran IRDECH 7 — & 13 0 ZEEAR L LR TFIUIR SR80,

6.2.23 lis_matrix_set_dns

C LIS_INT lis_matrix_set_dns(LIS_SCALAR value[], LIS_MATRIX A)
Fortran subroutine lis_matrix_set_dns(LIS_SCALAR value(), LIS_MATRIX A,
LIS_INTEGER ierr)

HERE
DNS JER DB 21751 A 12BIE T 5.

AN

value DNS X DHCS

A 175
H

A BT & 7475
AR

lis_matrix_set_dns #HW72#RICIE, lis_matrix_assemble Z I H X T T/ & 7w, %7z, For-
tran iROECH 7 — 213 0 Z# A L LR ITIUIR SR,
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6.2.24 lis_matrix_unset

C LIS_INT lis_matrix_unset(LIS_MATRIX A)
Fortran subroutine lis_matrix_unset(LIS_MATRIX A, LIS_INTEGER ierr)

HaE
A X £V MR IR L7 £ %, BCA DT A NOBIERT T 2 RS 5.

AR

A BT & 7475
H

A BEEAT VT %2 bR & 724751
AR

lis_matrix_unset Z W\ /2#&ICIE, lis_matrix_destroy ZMEOMH X 2T 3L 5720,
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6.3 NI FMILITHEBWEE

6.3.1 lis_vector_swap

C LIS_INT lis_vector_swap(LIS_VECTOR x, LIS_VECTOR y)
Fortran subroutine lis_vector_swap(LIS_VECTOR x, LIS_VECTOR y, LIS_INTEGER ierr)

HERE
N7 ML g,y DBEZRRZIT 3.

AN

X, y N7 v

H

X, ¥ SRR DR b
ierr y&x—ra—F

6.3.2 lis_vector_copy

C LIS_INT lis_vector_copy(LIS_VECTOR x, LIS_VECTOR y)
Fortran subroutine lis_vector_copy(LIS_VECTOR x, LIS_VECTOR y, LIS_INTEGER ierr)

HaE
N7 Mz DERZENT PLy ITHET 5.

AN
X BEOTOR T L
H
y BHEIEDORT ML
ierr VR —ra—F
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6.3.3 lis_vector_axpy

C LIS_INT lis_vector_axpy(LIS_SCALAR alpha, LIS_VECTOR x, LIS_VECTOR y)
Fortran subroutine lis_vector_axpy(LIS_SCALAR alpha, LIS_VECTOR x, LIS_VECTOR vy,
LIS_INTEGER ierr)

Kae
N7 MUy =ax+y ZEET 3.

AN

alpha 271 7 {E

X, y 7 bV

H

y az +y (RZ MLy DfEiz FEEEH2)
ierr Y&R—>a—F

6.3.4 lis_vector_xpay

C LIS_INT lis_vector_xpay(LIS_VECTOR x, LIS_SCALAR alpha, LIS_VECTOR y)
Fortran subroutine lis_vector_xpay(LIS_VECTOR x, LIS_SCALAR alpha, LIS_VECTOR vy,
LIS_INTEGER ierr)

Kae
R MMy =a+ay ZFET 3.

AB
alpha 271 7 {d
X, y 7 hv
H
y r4ay (N7 MLy DfEZ EEEIND)
ierr yx—ra—F
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6.3.5 lis_vector_axpyz

C LIS_INT lis_vector_axpyz(LIS_SCALAR alpha, LIS_VECTOR x, LIS_VECTOR y,
LIS_VECTOR z)

Fortran subroutine lis_vector_axpyz(LIS_SCALAR alpha, LIS_VECTOR x, LIS_VECTOR vy,
LIS_VECTOR z, LIS_INTEGER ierr)

Kae
N7 MUV 2z = ax+y BEITET 3.

AN
alpha 271 Z{d
X, ¥ N7 bV
HH
z ar + vy
ierr VX —>a—NK

6.3.6 lis_vector_scale

C LIS_INT lis_vector_scale(LIS_SCALAR alpha, LIS_VECTOR x)
Fortran subroutine lis_vector_scale(LIS_SCALAR alpha, LIS_VECTOR x,
LIS_INTEGER ierr)

HERE
R M v DEEZR afET 5.

AN

alpha 27 7 {d

x X7 b

H

X ar (N7 bz DEEZ EEZINS)
ierr YR —>a—F
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6.3.7 lis_vector_pmul

C LIS_INT lis_vector_pmul (LIS_VECTOR x, LIS_VECTOR y, LIS_VECTOR z)
Fortran subroutine lis_vector_pmul (LIS_VECTOR x, LIS_VECTOR y, LIS_VECTOR z,
LIS_INTEGER ierr)

Kae
N7 bl g DBERIINRZ by OWIET 2 BREEHNT 3.

AN

X, y N7 v

H7

z RITEMRZ LR P
ierr Y&R—ya—F

6.3.8 lis_vector_pdiv

C LIS_INT lis_vector_pdiv(LIS_VECTOR x, LIS_VECTOR y, LIS_VECTOR z)
Fortran subroutine lis_vector_pdiv(LIS_VECTOR x, LIS_VECTOR y, LIS_VECTOR z,
LIS_INTEGER ierr)

HERE
N7 Mg DEFERT Fby OMIGT 5 EHRTH| 5.

AN

X, ¥ N7 by

H

z AIEMRZW L X2 P
ierr YR—va—F
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6.3.9 lis_vector_set_all

C LIS_INT lis_vector_set_all(LIS_SCALAR value, LIS_VECTOR x)
Fortran subroutine lis_vector_set_all(LIS_SCALAR value, LIS_VECTOR x,
LIS_INTEGER ierr)

HERE
RZ MLz OBEZIZZAH FEEZRATS.

AB
value KRAT 22 7
x N7 b
H
x BHEBIZA A ZEIRAEINTRZ PV
ierr YR—va—F

6.3.10 lis_vector_abs

C LIS_INT lis_vector_abs(LIS_VECTOR x)
Fortran subroutine lis_vector_abs(LIS_VECTOR x, LIS_INTEGER ierr)

HaE
N7 MLz DEZRDHMIHEZ KD 5.

AR
x N7 by

H
x BEBROHMEZ M L 72X b
ierr YX—ra—F
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6.3.11 lis_vector_reciprocal

C LIS_INT lis_vector_reciprocal (LIS_VECTOR x)
Fortran subroutine lis_vector_reciprocal (LIS_VECTOR x, LIS_INTEGER ierr)

PEHE
N7 bV DEZROWHERD .

AB
X 7 b

H7
X BHEBZOYEBNL 72X 7 P
ierr Y&x—ra—F

6.3.12 lis_vector_conjugate

C LIS_INT lis_vector_conjugate(LIS_VECTOR x)
Fortran subroutine lis_vector_conjugate(LIS_VECTOR x, LIS_INTEGER ierr)

HaE
N7 MLz DEZOIRERLZ KD 5.

AN
x N7 b

H
x HEBRDHERE WL TeX2 P
ierr YR—va—F

113



6.3.13 lis_vector_shift

C LIS_INT lis_vector_shift(LIS_SCALAR sigma, LIS_VECTOR x)
Fortran subroutine lis_vector_shift(LIS_SCALAR sigma, LIS_VECTOR x,
LIS_INTEGER ierr)

(51
N7 b7 b5,

AN
sigma Y7 E
x 7 b
H
x BHEBADY 7 VEDME v, — 0 ZIEMAL 72TtV
ierr YR—Ya—§
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6.3.14 lis_vector_dot

C LIS_INT lis_vector_dot(LIS_VECTOR x, LIS_VECTOR y, LIS_SCALAR *value)
Fortran subroutine lis_vector_dot(LIS_VECTOR x, LIS_VECTOR y, LIS_SCALAR value,
LIS_INTEGER ierr)

BEHE
IV — ARG 2Py BETET 3.

AB

X, y N7 v

H

value LI — FNE
ierr Y& —ra—F

6.3.15 lis_vector_nhdot

C LIS_INT lis_vector_nhdot(LIS_VECTOR x, LIS_VECTOR y, LIS_SCALAR #*value)
Fortran subroutine lis_vector_nhdot(LIS_VECTOR x, LIS_VECTOR y, LIS_SCALAR value,
LIS_INTEGER ierr)

HaE
LI — b Ty ZEHET 3.

AN

X, ¥ N7 v

H

value T I — PN
ierr Y&R—ya—F
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6.3.16 lis_vector_nrml

C LIS_INT lis_vector_nrml(LIS_VECTOR x, LIS_REAL *value)
Fortran subroutine lis_vector_nrml(LIS_VECTOR x, LIS_REAL value, LIS_INTEGER ierr)

KaE
RZMe D1 I NVLZHET 3.

AR
x N7 b

H
value N7 MLVD1 /A
ierr Yy&x—ra—F

6.3.17 lis_vector_nrm?2

C LIS_INT lis_vector_nrm2(LIS_VECTOR x, LIS_REAL *value)
Fortran subroutine lis_vector_nrm2(LIS_VECTOR x, LIS_REAL value, LIS_INTEGER ierr)

¥aE
RZMLeD2I)NVLEHET S,

AR
x N7 b

H
value N7 FLD2 VA
ierr y&x—ra—F§
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6.3.18 lis_vector_nrmi

C LIS_INT lis_vector_nrmi(LIS_VECTOR x, LIS_REAL *value)
Fortran subroutine lis_vector_nrmi(LIS_VECTOR x, LIS_REAL value, LIS_INTEGER ierr)

KaE
N7 bV OERK/ NVLEETET 5.

AN
x X7 b

HH
value N7 FILORERK /L L
ierr Y&R—>Ya—F

6.3.19 lis_vector_sum

C LIS_INT lis_vector_sum(LIS_VECTOR x, LIS_SCALAR *value)
Fortran subroutine lis_vector_sum(LIS_VECTOR x, LIS_SCALAR value, LIS_INTEGER ierr)

(31
N7 vz ORFROMZGHRT 5.

AN
x N7 b

H
value N7 FVOBERDOR
ierr Y&R—>ra—F
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6.3.20 lis_matrix_set_blocksize

C LIS_INT lis_matrix_set_blocksize(LIS_MATRIX A, LIS_INT bnr, LIS_INT bnc,
LIS_INT row[], LIS_INT col[])

Fortran subroutine lis_matrix_set_blocksize(LIS_MATRIX A, LIS_INTEGER bnr,
LIS_INTEGER bnc, LIS_INTEGER row[], LIS_INTEGER col[], LIS_INTEGER ierr)

PEHE
BSR, BSC, VBRJERXD 71 v 7% 4 X, HEIERERET 5.

A
A 175
bnr BSR(BSC) ERDf7 7wy 744 X, $7213 VBRERXDIT7 0 v
78
bnc BSR(BSC) X%l 7va vy 744 X, £7213 VBR JERXDF|7a v
78
row VBR ER D175 G R DB
col VBR ER D555 HIIE R DB
H
ierr V&X—>a—FK

118



6.3.21 lis_matrix_convert

C LIS_INT lis_matrix_convert(LIS_MATRIX Ain, LIS_MATRIX Aout)
Fortran subroutine lis_matrix_convert(LIS_MATRIX Ain, LIS_MATRIX Aout,
LIS_INTEGER ierr)

PEHE
178 Ay ZHRE L TRSTE RIS IR L, 1751 Aoy WTHEINT 5.

AN
Ain ZEHTT DITH

H
Aout 8B DI I E e X =175
ierr Yy&x—ra—F

=N

ZHSE OISR DIEE X 1is_matrix_set_type ZHAWT Ay 1XTLTITS5. BSR, BSC, VBR =
D7ay ¥ A4 XEDERIE, lis_matrix_set_blocksize ZFHWT A, N L THRET 3.
1is-($VERSION) /test/test2.c X {f 1is-($VERSION) /test/test2f.FO0 ZSMDZ L.

EEXNTEERANDELLD 55, UTORIZBWTHHIZS L2d DI, EEEHEINS. #hlbt
DHDIF, WM EIN B efEH LR, HEOBWERIcEfixhs. RiEH I RVWHDIE, CSR
TEREEAH L%, fHEOBNERICET a5,

JENJE | CSR | CSC | MSR | DIA | ELL | JAD | BSR | BSC | VBR | COO | DNS
CSR O O O O O O |csc| O O O
COO O O O | CSR | CSR | CSR | CSR | CSC | CSR CSR
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6.3.22 lis_matrix_copy

C LIS_INT lis_matrix_copy(LIS_MATRIX Ain, LIS_MATRIX Aout)
Fortran subroutine lis_matrix_copy(LIS_MATRIX Ain, LIS_MATRIX Aout,
LIS_INTEGER ierr)

HRe
'T?ﬁu A'Ln O)ﬁi%fﬁﬁu Aout K*ﬁ@é“ﬂ‘ Z) .

AR
Ain BEGTO1TH
H
Aout BESEDITH
ierr Y&x—va—F

6.3.23 lis_matrix_axpy

C LIS_INT lis_matrix_axpy(LIS_SCALAR alpha, LIS_MATRIX A, LIS_MATRIX B)
Fortran subroutine lis_matrix_axpy(LIS_SCALAR alpha, LIS_MATRIX A, LIS_MATRIX B,
LIS_INTEGER ierr)

KERE
17%1f1 B = aA+ B ®31H T 3.

AN
alpha A7 1E
A, B 1781
HA
B aA+ B (75 B DfEiZ LE =X 5)
ierr Yy&x—ra—F
AR

1751 A, B i& DNS JEA TR FIUITR 5720,
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6.3.24 lis_matrix_xpay

C LIS_INT lis_matrix_xpay(LIS_SCALAR alpha, LIS_MATRIX A, LIS_MATRIX B)
Fortran subroutine lis_matrix_xpay(LIS_SCALAR alpha, LIS_MATRIX A, LIS_MATRIX B,
LIS_INTEGER ierr)

HaEE
fT91#1 B = A+ aB ZitH T %.

AN
alpha 271 F{E
A, B 1751
H
B A+ aB (1% B ofdix LEEXh 3)
ierr Yy&X—ra—F
AR

173 A, B ¥ DNS R TR IF 7 57w,

6.3.25 lis_matrix_axpyz

C LIS_INT lis_matrix_axpyz(LIS_SCALAR alpha, LIS_MATRIX A, LIS_MATRIX B,
LIS_MATRIX C)

Fortran subroutine lis_matrix_axpyz(LIS_SCALAR alpha, LIS_MATRIX A, LIS_MATRIX B,
LIS_MATRIX C, LIS_INTEGER ierr)

PEE
THIF1 C = A+ B ZitHT 5.

AN

alpha 27718

A, B 75

H

¢ oA+ B

ierr VX —>a—FK
AR

1781 A, B,C & DNS R TR IT T2 5 W,
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6.3.26 lis_matrix_scale

C LIS_INT lis_matrix_scale(LIS_MATRIX A, LIS_VECTOR b, LIS_VECTOR d,
LIS_INT action)

Fortran subroutine lis_matrix_scale(LIS_MATRIX A, LIS_VECTOR b,
LIS_VECTOR d, LIS_INTEGER action, LIS_INTEGER ierr)

Ly 1
T ARURZ ML DRI —Y V24T,

AR
A ol
b N7 hv
action LIS_SCALE_JACOBI Jacobi A7 —VU > 2 D 1Az =D
(D% A = (a;;) DXAHERST)
LIS_SCALE SYMM DIAG WA RF —1V) > 7 D-1/2AD- 12 = D=1/
(D2 3 M BERDMED 1/ /az; TH 2 XA1TH)
HAh
A X —Y vk o TR &N 3175
b AT —Y ko THELNZRT P L
d D' £7213 D2 OXAES BN L 2R b L
ierr V&x—>a—F

6.3.27 lis_matrix_get_diagonal

C LIS_INT lis_matrix_get_diagonal (LIS_MATRIX A, LIS_VECTOR d)
Fortran subroutine lis_matrix_get_diagonal (LIS_MATRIX A, LIS_VECTOR d,
LIS_INTEGER ierr)

at
%EWA®ﬁ%%ﬁ%N7Fde@%?6
AN
A 1351
H7
d MAERDPEN S NIz T+
ierr Yy&x—ra—F
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6.3.28 lis_matrix_shift_diagonal

C LIS_INT lis_matrix_shift_diagonal (LIS_MATRIX A, LIS_SCALAR sigma)
Fortran subroutine lis_matrix_shift_diagonal (LIS_MATRIX A, LIS_SCALAR sigma,
LIS_INTEGER ierr)

HaEE
T A% 7 T 5.

AN
sigma Y7 E
A 1781
H
A 7 MERDITHI A —oFE
ierr Y&R—>a—F

6.3.29 lis_matrix_shift_matrix

C LIS_INT lis_matrix_shift_matrix(LIS_MATRIX A, LIS_MATRIX B,
LIS_SCALAR sigma)

Fortran subroutine lis_matrix_shift_matrix(LIS_MATRIX A, LIS_MATRIX B,
LIS_SCALAR sigma, LIS_INTEGER ierr)

KERE
fTAlA RS 7+ T 3.

AN
sigma 7 E
A 1751
B gl
H
A 7 MEDITHI A - 0B
ierr VX —>a—NK
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6.3.30 lis_matvec

C LIS_INT lis_matvec(LIS_MATRIX A, LIS_VECTOR x, LIS_VECTOR y)
Fortran subroutine lis_matvec(LIS_MATRIX A, LIS_VECTOR x, LIS_VECTOR vy,
LIS_INTEGER ierr)

HHEE
THIRZ b ARy = Az ZFTHE T 2.

AB
A 1381
x N7 b
H
y Ax
ierr Yyx—ra—F

6.3.31 lis_matvech

C LIS_INT lis_matvech(LIS_MATRIX A, LIS_VECTOR x, LIS_VECTOR y)
Fortran subroutine lis_matvech(LIS_MATRIX A, LIS_VECTOR x, LIS_VECTOR vy,
LIS_INTEGER ierr)

HEE
ITHIRZ b ARy = AP e Z2EHHT 5.

AN
A 1751
x N7 v
H7
y Al g
ierr VX —>a—|K
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6.4 FRRBFEXDOKE

6.4.1 lis_solver_create

C LIS_INT lis_solver_create(LIS_SOLVER *solver)
Fortran subroutine lis_solver_create(LIS_SOLVER solver, LIS_INTEGER ierr)

4t
*%?/bzwx‘ (WP R O 2 BN 2 REIR) Z1ERT 5.
AL

%L
HA

solver VAN

ierr YX—ra—F

AR
YNNG R O Z 70,

6.4.2 lis_solver_destroy

C LIS_INT lis_solver_destroy(LIS_SOLVER solver)
Fortran subroutine 1is_solver_destroy(LIS_SOLVER solver, LIS_INTEGER ierr)

HHE

RN o T2 I NANERXEYNOHET 2.
AHB

solver XEYDLLEET 5 VLN
H7

ierr V&A—>a—F
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6.4.3 lis_precon_create

C LIS_INT lis_precon_create(LIS_SOLVER solver, LIS_PRECON *precon)
Fortran subroutine lis_precon_create(LIS_SOLVER solver, LIS_PRECON precon,
LIS_INTEGER ierr)

Hase
AT 511 % FE T 5

AN
%L

77
precon AL

ierr V&R —ra—F

6.4.4 lis_precon_destroy

C LIS_INT lis_precon_destroy(LIS_PRECON precon)
Fortran subroutine lis_precon_destroy(LIS_PRECON precon, LIS_INTEGER ierr)

Hae
AENZ g o TR TH 2 X BV D OHEETS 5.

AN

precon AEY SIS 2 FiLEATE
H

ierr Yy&x—ra—F
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6.4.5 lis_solver_set_option

C LIS_INT lis_solver_set_option(char *text, LIS_SOLVER solver)
Fortran subroutine lis_solver_set_option(character text, LIS_SOLVER solver,
LIS_INTEGER ierr)

L T
ARG RERBEDOLT T a v B Y AR ET .

(a]a)

AR

text ARV RIAVF T ay
HAh

solver M IUN

ierr Vy&x—rva—F
AR

MRIHEERRER A~ Y R4 04T a v RS, -1 {cgltHE -1 cg F/lF -1 1 ZEKT 5.
-maxiter [1000] IX, -maxiter DRLEMED 1000 TH 2 I 2 EKT 5.
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BREAEXBEACETEIF T3> (WEM: -1 bicg)

MADTREAME | AT a v A s> a v

CG -i {cgl1}

BiCG -i {bicgl2}

CGS -i {cgsl3}

BiCGSTAB -i {bicgstabl|4}

BiCGSTAB(l) | -i {bicgstabl|5} -ell [2] TH
GPBiCG -i {gpbicgl6}

TFQMR -i {tfqur|7}

Orthomin(m) -i {orthomin|8}  -restart [40] VY RA&X—MEm
GMRES(m) -i {gmres|9} -restart [40] VY RXX—MHEm
Jacobi -i {jacobi|10}

Gauss-Seidel -i {gsl11}

SOR -i {sor|12} -omega [1.9] AR w (0 <w < 2)
BiCGSafe -i {bicgsafe|13}

CR -i {crl14}

BiCR -i {bicrl15}

CRS -i {crs|i6}

BiCRSTAB -i {bicrstab|17}

GPBiCR -i {gpbicr|18}

BiCRSafe -i {bicrsafe|19}

FGMRES(m) -i {fgmres|20} -restart [40] VU RAX—MEm
IDR(s) -i {idrs|21} -irestart [2] VRAX—IMHs
IDR(1) -i {idr1l22}

MINRES -i {minres|23}

COCG -i {cocgl24}

COCR -i {cocr|25}
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FIRLIRICRI T A T3> (BEEMH: -p none)

TP T av [ e
L -p {nonel0}
Jacobi -p {jacobi|1}
ILU (k) -p {ilul2} -ilu_£ill [0] TANA LRIk
SSOR -p {ssor|3} -ssor_omega [1.0] AR w (0 <w < 2)
Hybrid -p {hybrid|4} -hybrid_i [sor] MR R A
-hybrid_maxiter [25] AR RIE R
~hybrid_tol [1.0e-3] IS SR B
-hybrid_omega [1.5] SOR DFEFFRE w (0 < w < 2)
-hybrid_ell [2] BiCGSTAB(1) ®XX#K
~hybrid_restart [40] GMRES(m), Orthomin(m) ®
VAKX — MEm
I+S -p {is|5} -is_alpha [1.0] I4+aSt™ DT X —% a
-is_m [3] I+ aSt™ D5 X —&m
SAINV -p {sainv|6} -sainv_drop [0.05] Koy 7HHE
SA-AMG -p {saamg|7} -saamg_unsym [false] FERT IR D 3R
(ITPIREIE IR E 5 %)
-saamg_theta [0.05/0.12] Fw vy FHHE o2 < 02|ay|ayy)
(PR | IEXFR)
Crout ILU -p {iluc|8} —-iluc_drop [0.05] Fua oy FHEHE
-iluc_rate [5.0] R 7 4 VA4 DR
ILUT -p {ilut|9}
Additive Schwarz | —adds true -adds_iter [1] FAG %L
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FOMOA T g

FFav

-maxiter [1000]
-tol [1.0e-12]
-tol_w [1.0]
-print [0]

-scale [0]

-initx_zeros [1]

-conv_cond [0]

-omp_num_threads [t]

-storage [0]
-storage_block [2]
-f [0]

TN AL

IR E FEHE tol

I E L HE tol,,

WA EREDH

-print {none|0} AR 2 L

HABREEZ X EVICRIFET S

-print {out|2} WAEREZFERIcE ST

-print {alll3} WA X EVICRFL, BHERNICEEHT

A=V 7 OFR. FERZITOTH], X7 brcEEE IS

A=V 7R

Jacobi 27—V > 27 D 'Ax = Db

(D& A = (a;;) DXHFAERS)

-scale {symm_diag|2} MR —V > 2 D-V2AD~Y 2z = D=1/
(D2 IR BEROMED 1/ /az; TH 20HA1T75)

-print {mem|1}

-scale {nonel|0}

-scale {jacobi|1}

HIHARZ b L g
-initx_zeros {false|0} BE# 1is_solve () D5 x 12k D
HZ o2 ERDEZEH
-initx_zeros {truel1} ITRTOHEEDEZ 01T 5
IR

-conv_cond {nrm2_r|0} [|b — Az||2 < tol x ||b — Axpl|2
|[b— Az[|z < tol  [[b]|2

[|b — Az||1 < toly,  ||b]]1 + tol

-conv_cond {nrm2_b|1}
-conv_cond {nrmi_b|2}
FITAL v R

t IR AAL v R

1TH kg NIE R

BSR,BSC D7 uvy 7# A X
AT RE O RS EE
-f {double|0}

-f {quad|1}

g
double-double %Y 4 fZfE
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6.4.6 lis_solver_set_optionC

C LIS_INT lis_solver_set_optionC(LIS_SOLVER solver)
Fortran subroutine lis_solver_set_optionC(LIS_SOLVER solver, LIS_INTEGER ierr)

HERE
I—¥ 075 AFETFRICa~Y Y R4 VTR SN RERBED A T2 a VBV ANICRET
3.

AN
7L
)
solver VIZa
ierr Yy&Ex—ra—F
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6.4.7 lis_solve

C LIS_INT lis_solve(LIS_MATRIX A, LIS_VECTOR b, LIS_VECTOR x,
LIS_SOLVER solver)

Fortran subroutine lis_solve(LIS_MATRIX A, LIS_VECTOR b, LIS_VECTOR x,
LIS_SOLVER solver, LIS_INTEGER ierr)

HaEE
TEE SN HE TGRSR Ae = b 2f# <.

AN
A BT
b HiART v
x AR Z v
solver VLN
H
x figt
solver [RABIRIEL, #E B IRE 1 D TR
ierr y&x—ra—F
ER

A7 a v -initx zeros {false|0} MHEESNIIGE, MRS PG x itk DERZoN%. 20
fhDHEITE, IR PO TR TOHELZDMHEIZ 0 ITRESNS.

Z OBEENE, YV RDIRRE (solver->retcode) Y LIS BREAKDOWN ¥ 7zi& LIS MAXITER DIHICIZ 0 %
IBS. BAf 1is_solver get_status() SO Z k.
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6.4.8 lis_solve_kernel

C LIS_INT lis_solve_kernel (LIS_MATRIX A, LIS_VECTOR b, LIS_VECTOR x,
LIS_SOLVER solver, LIS_PRECON precon)

Fortran subroutine lis_solve_kernel (LIS_MATRIX A, LIS_VECTOR b, LIS_VECTOR x,
LIS_SOLVER solver, LIS_PRECON precon, LIS_INTEGER ierr)

HaE
TBE SN R OWT, MR TEFR S N AR 2 W TSR Ax = b 28 <.

AN
A FREATH
b GAXRT v
x HIHARZ b oL
solver VLR
precon AT LT
H
x fige
solver [RABIRIEL, i IRE I D T
ierr y&x—2a—F
=N

1is-($VERSION) /src/esolver/lis_esolver_ii.c REEBROI L. 2D 0T A TIE, lis_solve_kernel
BRI U TR DNEIEEZ TR T 5.

Z OREENE, YV NDIRRE (solver->retcode) % LIS_BREAKDOWN ¥ 7zi& LIS MAXITER D¥EICIZ 0 %
RS, BAf 1is_solver get_status() SO Z k.
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6.4.9 lis_solver_get_status

C LIS_INT lis_solver_get_status(LIS_SOLVER solver, LIS_INT *status)
Fortran subroutine lis_solver_get_status(LIS_SOLVER solver, LIS_INTEGER status,
LIS_INTEGER ierr)

Ly 1
REER Y LA BEET 2.

AR

solver M IUN
HAh

status N

ierr YR—>ra—F
AR

Z DOREEUE, Y L NDIKAE (solver->retcode) TR

6.4.10 lis_solver_get_iter

C LIS_INT lis_solver_get_iter (LIS_SOLVER solver, LIS_INT *iter)
Fortran subroutine lis_solver_get_iter(LIS_SOLVER solver, LIS_INTEGER iter,
LIS_INTEGER ierr)

KEaE
RAGEEE VY LA SEET 3.

AN
solver VIZa
H
iter Zi-AETE
ierr YR—ya—F
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6.4.11 lis_solver_get_iterex

C LIS_INT lis_solver_get_iterex(LIS_SOLVER solver, LIS_INT *iter,
LIS_INT *iter_double, LIS_INT *iter_quad)

Fortran subroutine lis_solver_get_iterex(LIS_SOLVER solver, LIS_INTEGER iter,
LIS_INTEGER iter_double, LIS_INTEGER iter_quad, LIS_INTEGER ierr)

HaE
RABRIBOZ RS 2 EflllEH 2 Y VAo HIG T 5.

A7
solver VI Za
H
iter i SRAR A%
iter_double fERE LT D [ 1R mT 2K
iter_quad double-double ! 4 {E#F EE R O )R A%
ierr Vy&x—ra—F§

6.4.12 lis_solver_get_time

¢ LIS_INT lis_solver_get_time(LIS_SOLVER solver, double *time)
Fortran subroutine lis_solver_get_time(LIS_SOLVER solver, real*8 time,
LIS_INTEGER ierr)

HERE
BBREBEE Y AALSEET 3.

AN
solver M IUN
H
time ekt RF
ierr Y&R—Ya—F
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6.4.13 lis_solver_get_timeex

C LIS_INT lis_solver_get_timeex(LIS_SOLVER solver, double *time,
double *itime, double *ptime, double *p_c_time, double *p_i_time)

Fortran subroutine lis_solver_get_timeex(LIS_SOLVER solver, real*8 time,
real*8 itime, real*8 ptime, real*8 p_c_time, real*8 p_i_time,

LIS_INTEGER ierr)

HaE
FEBRFHENC RS 2 FEMITR I Z Y AN IG5

AN
solver VI ZaY
H
time itime ¥ ptime D&EFF
itime AT R U D RSB IRE R
ptime FITALLIE DAk At IR P
p-c_time R ALFRAT 21 B D A R R
p_i_time ARAL 7 A2 AR R O BT ALEE D A it IRy ]
ierr y&x—ra—F

6.4.14 lis_solver_get_residualnorm

C LIS_INT lis_solver_get_residualnorm(LIS_SOLVER solver, LIS_REAL *residual)
Fortran subroutine lis_solver_get_residualnorm(LIS_SOLVER solver,
LIS_REAL residual, LIS_INTEGER ierr)

a6
%:gﬁ%z%/ VA b — Az|2/]|bl]2 Y AR SEUFT 5.
AN
solver VZIZa
H7
residual FXEE 7 L 2
ierr y&x—ra—F
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6.4.15 lis_solver_get_rhistory

C LIS_INT lis_solver_get_rhistory(LIS_SOLVER solver, LIS_VECTOR v)
Fortran subroutine lis_solver_get_rhistory(LIS_SOLVER solver,
LIS_VECTOR v, LIS_INTEGER ierr)

HEE
KBS Y VAP LEIGT 5.

AN
solver VLN

H
v A BIEDIND 5T T Tt
ierr y&x—ra—F

=N

RZ b iEH o CDER 1is_vector_create TER L TEP R IFIUI R SV, RT R L v DREL
n BREBEOEX XD /NI WEEIIREREEORAD»S n MFTEIIST 3.
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6.4.16 lis_solver_get_solver

C LIS_INT lis_solver_get_solver (LIS_SOLVER solver, LIS_INT *nsol)
Fortran subroutine lis_solver_get_solver (LIS_SOLVER solver, LIS_INTEGER nsol,
LIS_INTEGER ierr)

BRI REREOREE Y AL LEIET 5.

AN
solver VLN

H7
nsol AT A HEDE S
ierr Y&x—ra—F

6.4.17 lis_solver_get_precon

C LIS_INT lis_solver_get_precon(LIS_SOLVER solver, LIS_INT #*precon_type)
Fortran subroutine lis_solver_get_precon(LIS_SOLVER solver, LIS_INTEGER precon_type,
LIS_INTEGER ierr)

(313
R DFE % Y VAD HEIGT 5.

AR
solver VI Za

H
precon_type R D=
ierr YyX—ra—F§
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6.4.18 lis_solver_get_solvername

C LIS_INT lis_solver_get_solvername(LIS_INT nsol, char *name)
Fortran subroutine lis_solver_get_solvername(LIS_INTEGER nsol, character name,
LIS_INTEGER ierr)

AT RAHED RS H S RIEHZ G T 5.

A
nsol AR D &S
H7
name AT R R A
ierr Yy&x—ra—F

6.4.19 lis_solver_get_preconname

C LIS_INT lis_solver_get_preconname (LIS_INT precon_type, char *name)
Fortran subroutine lis_solver_get_preconname (LIS_INTEGER precon_type,

character name, LIS_INTEGER ierr)

HaE
RTALE D &5 70 & ALY 2 IS5 5.

AN

precon_type AL D %=
H7

name [FpUBLES

ierr YX—ra—F
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6.5 EEERREDKEE

6.5.1 lis_esolver_create

C LIS_INT lis_esolver_create(LIS_ESOLVER *esolver)
Fortran subroutine lis_esolver_create(LIS_ESOLVER esolver, LIS_INTEGER ierr)

4t
*%?/bzwx‘ (EH BRI E AN T 2 M) ZIET 5.
AT

%L

HA

esolver VAN

ierr YX—ra—F

AR
VOV EA AR DR 7D,

6.5.2 lis_esolver_destroy

C LIS_INT lis_esolver_destroy(LIS_ESOLVER esolver)
Fortran subroutine lis_esolver_destroy(LIS_ESOLVER esolver, LIS_INTEGER ierr)

HHE

REWZ RS NAANERET YD SIHET 5.
AHB

esolver XEYDLLEET 5 VLN
H7

ierr V&Ex—>a—F
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6.5.3 lis_esolver_set_option

C LIS_INT lis_esolver_set_option(char *text, LIS_ESOLVER esolver)
Fortran subroutine lis_esolver_set_option(character text, LIS_ESOLVER esolver,
LIS_INTEGER ierr)

HERE
EEEBEDF IS a v I NANIHET S.

AR

text aAvYRIA AT ay
HAh

esolver M IUN

ierr V&R —a—F
AR

DUIRICHREFRER A~ Y FIA4 A T2 a YR T. —e {pillHd-e pi F/lid-e 1 ZEKT 3.
-emaxiter [1000] l&-emaxiter DBEEEMED 1000 TH S Z & 2 EHET 3.

EREREICEET B4 T3>y (BUEME: -e cr)

[ e i *Frary MhATIav

Power -e {pil1}

Inverse -e {iil2} -i [bicg] FRA 7 R AR
Rayleigh Quotient -e {rqil3} -i [bicg] FRAL T RN
CG -e {cgl4} -i [cg] FRAL TR
CR -e {crl5} -i [bicg] FRI 5 R R
Subspace -e {sil6} -ss [1] Bz O KR F S
Lanczos -e {117} -ss [1] i [OF =
Arnoldi -e {ail8} -ss [1] ErzEfoRE S
Generalized Power -e {gpil9} -i [bicg] FRALTT R
Generalized Inverse -e {giil10} -i [bicg] HRAL T R A
Generalized Rayleigh Quotient | -e {giil11} -i [bicg] TR R L
Generalized CG -e {gcgl12} -i [cgl FRAL T R RE
Generalized CR -e {gcr|13} -i [bicg] FRE T AR R
Generalized Subspace -e {gsil14} -ss [1] BB 22 DR Z X
Generalized Lanczos -e {gli|15} -ss [1] R 22 DR E X
Generalized Arnoldi -e {gail16} -ss [1] o ZEE DR E X
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FIRLIRICRI T A T3> (BEEMH: -p none)

TP T av [ e
L -p {nonel0}
Jacobi -p {jacobi|1}
ILU (k) -p {ilul2} -ilu_£ill [0] TANA LRIk
SSOR -p {ssor|3} -ssor_omega [1.0] AR w (0 <w < 2)
Hybrid -p {hybrid|4} -hybrid_i [sor] MR R A
-hybrid_maxiter [25] AR RIE R
~hybrid_tol [1.0e-3] IS SR B
-hybrid_omega [1.5] SOR DFEFFRE w (0 < w < 2)
-hybrid_ell [2] BiCGSTAB(1) ®XX#K
~hybrid_restart [40] GMRES(m), Orthomin(m) ®
VAKX — MEm
I+S -p {is|5} -is_alpha [1.0] I4+aSt™ DT X —% a
-is_m [3] I+ aSt™ D5 X —&m
SAINV -p {sainv|6} -sainv_drop [0.05] Koy 7HHE
SA-AMG -p {saamg|7} -saamg_unsym [false] FERT IR D 3R
(ITPIREIE IR E 5 %)
-saamg_theta [0.05/0.12] Fw vy FHHE o2 < 02|ay|ayy)
(PR | IEXFR)
Crout ILU -p {iluc|8} —-iluc_drop [0.05] Fua oy FHEHE
-iluc_rate [5.0] R 7 4 VA4 DR
ILUT -p {ilut|9}
Additive Schwarz | —adds true -adds_iter [1] FAG %L
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FOMOA T g

FFav

-emaxiter [1000]
-etol [1.0e-12]
-eprint [0]

-ie [ii]

-ige [gii]
-shift [0.0]

-shift_im [0.0]

-initx_ones [1]

—-omp_num_threads [t]
-estorage [0]

-estorage_block [2]
-ef [0]

-rval [0]

PN TR

IR B e

WAEIRED

-eprint {none|0} YRAZIEIE 2 L 7sn

-eprint {mem|1} HAREEZ XEVIRIFT S

-eprint {out|2} AR 2 RE L icE T

-eprint {all|3} WAIBIEZ XV ITREFL, IREEINICH ST

Subspace, Lanczos, Arnoldi ®NENTEH 3 2 [EAEFIEDIEE
Generalized Subspace, Generalized Lanczos, Generalized Arnoldi D NET
3 % EHEREOfEE

A—oB%itET 572D 7 b&E o DFEER

> 7 bR o OE

FEARZ b L xg

-initx_ones {false|O} B% 1is_esolve() OF|IE x 12Xk D
Bz oh2BRDEEHEH
-initx_ones {truel|1} FTARTCOBEZEDEE 112T 3

FEITAL v P
t IR ARAL Y P

1Tk

BSR, BSCFRXDo 7wy 744 X

[E A EAE DR

-ef {double|0} BN

-ef {quad|1} double-double %! 4 {55
Ritz {8

-rval {falsel|O} Ritz % D & ICEENZEE
-rval {truel1} Ritz fHD A% FHE
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6.5.4 lis_esolver_set_optionC

C LIS_INT lis_esolver_set_optionC(LIS_ESOLVER esolver)
Fortran subroutine lis_esolver_set_optionC(LIS_ESOLVER esolver, LIS_INTEGER ierr)

HERE
I—FT0 T AEGRICaY Y R4 Y TIRESNEEGMEEED Y TS a v E Y ANIRET S

AN
7z
H7
esolver M IUN
ierr Y&R—ya—F
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6.5.5 lis_esolve

C LIS_INT lis_esolve(LIS_MATRIX A, LIS_VECTOR x,
LIS_SCALAR evalue, LIS_ESOLVER esolver)

Fortran subroutine lis_esolve(LIS_MATRIX A, LIS_VECTOR x,
LIS_SCALAR evalue, LIS_ESOLVER esolver, LIS_INTEGER ierr)

HaEE
TEE S NI A CREEEA EME Az = Ao Z2f# <.

AB
A BT
x HIEARZ b oL
esolver VLA
HA
evalue BEE DA fiE
x IS 2EH R b
esolver [RABIRIEL, #E B IRE 1 D TR
ierr y&x—ra—F
=N

MEDEAEIZE—F 0 DEHETH 5. UTOHITIE, BEEDEAN L IZE— F 0 DEHEKR SIS
BEHNZ M EIET.

* 7P a v -initx_ones {false|0} DMFESINLIHZE, PIARY P idsEix 2k b EZNS. 2D
DT E T, R PALDOFTRTOERDMER 0 TRES N 2.

Z OBEBUK, Y VW ANDIREE (esolver->retcode) A5 LIS MAXITER DHEICIE 0 Bk 3. B
lis_esolver_get_status() dZDZ k.
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6.5.6 lis_gesolve

C LIS_INT lis_gesolve(LIS_MATRIX A, LIS_MATRIX B,
LIS_VECTOR x, LIS_SCALAR evalue, LIS_ESOLVER esolver)
Fortran subroutine lis_gesolve(LIS_MATRIX A, LIS_MATRIX B,
LIS_VECTOR x, LIS_SCALAR evalue, LIS_ESOLVER esolver, LIS_INTEGER ierr)

HaEE
6 SN fHE T —RALE A ERME Az = ABx Zf#<.

AB
A BT
B FREATH
X IR 2 b oL
esolver VI Za
H
evalue BLE o & A fiE
x BEEDER~RZ b
esolver IRABIERY, iRy 55 D 1R ¥
ierr YR—ya—F
AR

A7 a v -initx_ones {false|0} DMFESINLIHZE, PIARY sz itk b EZNS. 2D
DB E T, R PLDOTRTOERDMER 0 THRES N 2.

Z OBBUK, Y VW ANDIREE (esolver->retcode) A3 LIS MAXITER DHEICIE 0 BiR 3. BIEK
lis_esolver get_status() HZRDZ k.
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6.5.7 lis_esolver_get_status

C LIS_INT lis_esolver_get_status(LIS_ESOLVER esolver, LIS_INT *status)
Fortran subroutine lis_esolver_get_status(LIS_ESOLVER esolver, LIS_INTEGER status,
LIS_INTEGER ierr)

Ly 1
REER Y LA BEET 2.

A7

esolver M IUN
H7

status N

ierr Vy&x—rva—F
AR

Z DOREUE, Y L RDIKAE (esolver->retcode) TR

6.5.8 lis_esolver_get_iter

C LIS_INT lis_esolver_get_iter (LIS_ESOLVER esolver, LIS_INT *iter)
Fortran subroutine lis_esolver_get_iter (LIS_ESOLVER esolver, LIS_INTEGER iter,
LIS_INTEGER ierr)

HaE
WEE DIE AN O AR Z Y Vosip EUSS 5.

AN
esolver VIZa
H
iter Zi-AETE
ierr YR—ya—F
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6.5.9 lis_esolver_get_iterex

C LIS_INT lis_esolver_get_iterex(LIS_ESOLVER esolver, LIS_INT *iter)
Fortran subroutine lis_esolver_get_iterex(LIS_ESOLVER esolver, LIS_INTEGER iter,
LIS_INTEGER ierr)

HaEE
BERE D[ A0t 0 AR RO B3 2 iR Z Y LN DS T 5.

AN
esolver M IUN
H7
iter YT
iter_double 1548 T O AR [R15K
iter_quad double-double B 4 fEKE EE THE O JAR [FIEL
ierr YR—>ra—F

6.5.10 lis_esolver_get_time

C LIS_INT lis_esolver_get_time(LIS_ESOLVER esolver, double *time)
Fortran subroutine lis_esolver_get_time(LIS_ESOLVER esolver, real*8 time,

LIS_INTEGER ierr)

(31
BEE DEH N ORGRIE Z Y VA2 BEUET 5.

AR
esolver VIZA
H
time FEE IR
ierr yx—ra—F
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6.5.11

lis_esolver_get_timeex

LIS_INT lis_esolver_get_timeex(LIS_ESOLVER esolver, double *time,

double *itime, double *ptime, double *p_c_time, double *p_i_time)

Fortran subroutine lis_esolver_get_timeex(LIS_ESOLVER esolver, real#*8 time,

real*8 itime, real*8 ptime, real*8 p_c_time, real*8 p_i_time,

LIS_INTEGER ierr)

HaE
BEE DIEA N OREEIRF I B3 2 FEiE R % Y AN UG 5.

AN
esolver VN
H
time [ fIE gk O A R
itime IE5] 65 flEL ek b oD R R TR D At R ]
ptime 5] 5 flEL g o R 7 A A T AL oD At I ]
p.c_time ATALEATHIAE R D A it I ]
p.i_time AR AR R R O RITALEE o 658 R
ierr y&x—ra—F

6.5.12 lis_esolver_get_residualnorm

C LIS_INT lis_esolver_get_residualnorm(LIS_ESOLVER esolver,
LIS_REAL #*residual)

Fortran subroutine lis_esolver_get_residualnorm(LIS_ESOLVER esolver,
LIS_REAL residual, LIS_INTEGER ierr)

HaE
BEE DERM DM /L 4 [[Ax — (BT Azllo/[|Axl|2 &Y AAD MG 5.

AN
esolver VLN

H7
residual LEDSIE 7 N
ierr VyX—>a—\K
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6.5.13 lis_esolver_get_rhistory

C LIS_INT lis_esolver_get_rhistory(LIS_ESOLVER esolver, LIS_VECTOR v)
Fortran subroutine lis_esolver_get_rhistory(LIS_ESOLVER esolver,
LIS_VECTOR v, LIS_INTEGER ierr)

L1
BEEDEE N DBREBIREE Y WA LEIST 5.

AN
esolver VLN
H
v A BIEDIND 5T T Tt
ierr y&x—ra—F
=N

N7 bLvidd 50U OB 1is_vector_create TER L TEP R IFIUIL S50, X7 bL v DREL
n BEREBBOREI LD /N IVWHEEIREBREORA» S n HE TEIIFT 5.

6.5.14 lis_esolver_get_evalues

C LIS_INT lis_esolver_get_evalues(LIS_ESOLVER esolver, LIS_VECTOR v)
Fortran subroutine lis_esolver_get_evalues(LIS_ESOLVER esolver,
LIS_VECTOR v, LIS_INTEGER ierr)

KEEE
TRCOEEMEE Y AL LHET 3.

AR
esolver VLN

H7
v EHEDD HITRT v
ierr Y&Xx—ra—F

AR

R ML olddH o U O 1is_vector_create TER L TED R ITHUIZ S 720,
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6.5.15 lis_esolver_get_evectors

C LIS_INT lis_esolver_get_evectors(LIS_ESOLVER esolver, LIS_MATRIX M)
Fortran subroutine lis_esolver_get_evectors(LIS_ESOLVER esolver,
LIS_MATRIX M, LIS_INTEGER ierr)

T
FTRTOEERY PLZ Y AANLLEIG L, 175 M KNS 5.

AN
esolver VLN
H
M COO B TEBFRZ M 3D 57175
ierr y&x—ra—F
=N

175 M 35 50 U DHBE 1is_matrix_create TEMR L TELRITFIUI RSV, i BEHXRZ bk
115 M O i FNIHNE 5. 1is- ($VERSION) /test/etests.c ZSBD Z L.

6.5.16 lis_esolver_get_residualnorms

C LIS_INT lis_esolver_get_residualnorms(LIS_ESOLVER esolver, LIS_VECTOR v)
Fortran subroutine lis_esolver_get_residualnorms(LIS_ESOLVER esolver,
LIS_VECTOR v, LIS_INTEGER ierr)

He
TRTOEE O / V4 |[Ax — (B7Y) Az||2/||Az||2 Z Y AN\ 5B T 5.

AR
esolver VLA

H7

v HENRZE 7 L LS H TR T T+ oL
ierr Jyx—>a—FK

ER

RZ ML olddH o U O 1is_vector_create TER L TED R ITHUIZ S0,
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6.5.17 lis_esolver_get_iters

C LIS_INT lis_esolver_get_iters(LIS_ESOLVER esolver, LIS_VECTOR v)
Fortran subroutine lis_esolver_get_iters(LIS_ESOLVER esolver,
LIS_VECTOR v, LIS_INTEGER ierr)

L1
TRTOEENDORIEEEZ Y AL SEIGT 5.

AN
esolver VLN

H

v FARRE DD S TR Tt
ierr y&x—ra—F

6.5.18 lis_esolver_get_specific_evalue

C LIS_INT lis_esolver_get_specific_evalue(LIS_ESOLVER esolver, LIS_INT mode,
LIS_SCALAR evalue)

Fortran subroutine lis_esolver_get_specific_evalue(LIS_ESOLVER esolver,
LIS_INT mode, LIS_SCALAR evalue, LIS_INTEGER ierr)

HERE
fRESNIBEHEZ Y MADROEIGT 5.

AR

esolver VEIZa

mode EHEDE— NS
H7

evalue [é] A i

ierr YRX—ra—F
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6.5.19 lis_esolver_get_specific_evector

C LIS_INT lis_esolver_get_specific_evector (LIS_ESOLVER esolver, LIS_INT mode,
LIS_VECTOR x)

Fortran subroutine lis_esolver_get_specific_evector (LIS_ESOLVER esolver,
LIS_INT mode, LIS_VECTOR x, LIS_INTEGER ierr)

HERE
BEINEBERY MEYAADLSEET 3.

AN

esolver VLN

mode EHXZ MLDE— FES
HH

X EH~XZ b v

ierr VR—>a—F

6.5.20 lis_esolver_get_specific_residualnorm

C LIS_INT lis_esolver_get_specific_residualnorm(LIS_ESOLVER esolver,
LIS_INT mode, LIS_REAL *residual)

Fortran subroutine lis_esolver_get_specific_residualnorm(LIS_ESOLVER esolver,
LIS_INT mode, LIS_REAL residual, LIS_INTEGER ierr)

KR
e SN BB OENEZE 2 VL || A — (B~ Az|o/|| Azl B Y AN SEIGFT 5.

AN
esolver MZUZA
mode EHXDE— FFES
H7
residual FHR5RAE 7 v
ierr Y& —rva—F
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6.5.21 lis_esolver_get_specific_iter

C LIS_INT lis_esolver_get_specific_iter (LIS_ESOLVER esolver, LIS_INT mode,
LIS_INT *iter)

Fortran subroutine lis_esolver_get_specific_iter (LIS_ESOLVER esolver,
LIS_INT mode, LIS_INT iter, LIS_INTEGER ierr)

HaEE
A8 ST [EA N O RABEEZ Y VL AD HHUF S 5.

AB

esolver VLA

mode EENDE— FES
H

iter [RAE %K

ierr Y&R—ya—F

6.5.22 lis_esolver_get_esolver

C LIS_INT lis_esolver_get_esolver (LIS_ESOLVER esolver, LIS_INT #*nsol)
Fortran subroutine lis_esolver_get_esolver (LIS_ESOLVER esolver, LIS_INTEGER nsol,
LIS_INTEGER ierr)

HERE
FEHEREDHFEE VAP LEET 5.

AN
esolver VEIZA

H
nsol I AR D=
ierr Yy&x—ra—F
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6.5.23 lis_esolver_get_esolvername

C LIS_INT lis_esolver_get_esolvername(LIS_INT esolver, char *name)
Fortran subroutine lis_esolver_get_esolvername (LIS_INTEGER esolver, character name,
LIS_INTEGER ierr)

PEHE
E G EEDHR S H S REAZ G 5.

A
nesol E A LD RS
H7
name [E] (i i 4
ierr Yy&x—ra—F

155



6.6 EfFEAVW-EE

UTRie—h Az o0l chh, kX hiawn. Bhl7— &30 2ES e L, FIEEIERET
M XN 5. 1is-($VERSION) /test/test6.c TN 1is-($VERSION) /test/test6f.F90 2SO &.

6.6.1 lis_array_swap

C LIS_INT lis_array_swap(LIS_INT n, LIS_SCALAR x[], LIS_SCALAR y[])
Fortran subroutine lis_array_swap(LIS_INTEGER n, LIS_SCALAR x(), LIS_SCALAR y(),
LIS_INTEGER ierr)

Kae
N7 MV x,y DERZZIRT 5.

AN

n N7 FILDREL

X, y THEn DRT WL x,y BAENT 2 ELY
H

X, ¥y B A% DBCS

ierr Y&x—va—F

6.6.2 lis_array_copy

¢ LIS_INT lis_array_copy(LIS_INT n, LIS_SCALAR x[], LIS_SCALAR y[1)
Fortran subroutine lis_array_copy(LIS_INTEGER n, LIS_SCALAR x(), LIS_SCALAR y(Q),
LIS_INTEGER ierr)

Hae
N7 MLz DBERERT MLy ITHET 5.
AR
n N7 FILDREL
x BEOTORZ F oL x ST 2 BLY
H
y BREDR Y N Ly DGR E =BT
ierr VX —>a—FK
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6.6.3 lis_array_axpy

C LIS_INT lis_array_axpy(LIS_INT n, LIS_SCALAR alpha, LIS_SCALAR xI[],
LIS_SCALAR y[1)

Fortran subroutine lis_array_axpy(LIS_INTEGER n, LIS_SCALAR alpha, LIS_SCALAR x(Q),
LIS_SCALAR y(), LIS_INTEGER ierr)

T
R MMy =az+y ZitHET 3.

AN
n N7 FILDREL
alpha 27 Z{E
X, ¥ N7 MV x,y BFEGNS HECS
H
y ar+y (N7 by DfEIF FEZINS)
ierr y&x—ra—F

6.6.4 lis_array_xpay

C LIS_INT lis_array_xpay(LIS_INT n, LIS_SCALAR x[], LIS_SCALAR alpha,
LIS_SCALAR y[1)

Fortran subroutine lis_array_xpay(LIS_INTEGER n, LIS_SCALAR x(), LIS_SCALAR alpha,
LIS_SCALAR y(), LIS_INTEGER ierr)

kEaE
N7 MHly =2+ ay ZitHT 5.

AN
n N7 PILOREL
alpha 271 F{E
X, ¥y N7 MLz, y AT 2 EC
H
v T +ay (N7 Ly O FEE XA 3)
ierr y&x—ra—F§
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6.6.5 lis_array_axpyz

C LIS_INT lis_array_axpyz(LIS_INT n, LIS_SCALAR alpha, LIS_SCALAR x[],
LIS_SCALAR y[], LIS_SCALAR z[])

Fortran subroutine lis_array_axpyz(LIS_INTEGER n, LIS_SCALAR alpha, LIS_SCALAR x(),
LIS_SCALAR y(), LIS_SCALAR z(), LIS_INTEGER ierr)

T
NT MUVl z = ax +y BRITET 5.

AN

n N7 M VDRE

alpha 25l

X, ¥ N7 MLz, y AT 2L
H

z ar +y

ierr Vy&Xx—ra—F§

6.6.6 lis_array_scale

C LIS_INT lis_array_scale(LIS_INT n, LIS_SCALAR alpha, LIS_SCALAR x[])
Fortran subroutine lis_array_scale(LIS_INTEGER n, LIS_SCALAR alpha, LIS_SCALAR x(),
LIS_INTEGER ierr)

HERE
R MV DEEZE afET 5.

AN
n RZ ML DRI
alpha A |
x N7 bz BT 2B
H
X ar (N7 MLz OfEIZ EHEZIND)
ierr V&x—>a—FK

158



6.6.7 lis_array_pmul

¢ LIS_INT lis_array_pmul (LIS_INT n, LIS_SCALAR x[], LIS_SCALAR yI[],
LIS_SCALAR z[])

Fortran subroutine lis_array_pmul (LIS_INTEGER n, LIS_SCALAR x(), LIS_SCALAR y(),
LIS_SCALAR z(), LIS_INTEGER ierr)

KaE
N7 MLz DBERIINRZ by OXIET 2 EREEHNT 3.

AN
n N7 M DR
X, y N7 bV x,y 2SS B
HH
z R R X 7= B8
ierr y&x—ra—F

6.6.8 lis_array_pdiv

C LIS_INT lis_array_pdiv(LIS_INT n, LIS_SCALAR x[], LIS_SCALAR yI[],
LIS_SCALAR z[])

Fortran subroutine lis_array_pdiv(LIS_INTEGER n, LIS_SCALAR x(), LIS_SCALAR y(),
LIS_SCALAR z(), LIS_INTEGER ierr)

bae
N7 MLz DBEREENT MLy OXET 2 BRTH 3.

AR
n N7 PILDOKREL
X,y N7 MV z,y 2R B ELS
HA
z FHES RS S L7 L)
ierr y&x—ra—F
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6.6.9 lis_array_set_all

C LIS_INT lis_array_set_all(LIS_INT n, LIS_SCALAR value, LIS_SCALAR x[])
Fortran subroutine lis_array_set_all(LIS_INTEGER n, LIS_SCALAR value,
LIS_SCALAR x(), LIS_INTEGER ierr)

L1
RZ MV OEZBIZZAHSEEIATS.

AL
n NT7 MV DREL
value AT 22 F{H
X N7 MV 2N 5 B
H7
x FHERICA A ZEARA SN IALY
ierr Y&x—va—F

6.6.10 lis_array_abs

C LIS_INT lis_array_abs(LIS_INT n, LIS_SCALAR x[])
Fortran subroutine lis_array_abs(LIS_INTEGER n, LIS_SCALAR x(), LIS_INTEGER ierr)

HaE
N7 MLz DEZRDHMIHEZ KD 5.

AR
n N7 M VDRE
x N7 MV 2T LA
H7
x HHE R OHHED N S N 7B
ierr Y&R—va—F
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6.6.11 lis_array_reciprocal

C LIS_INT lis_array_reciprocal (LIS_INT n, LIS_SCALAR x[])
Fortran subroutine lis_array_reciprocal (LIS_INTEGER n, LIS_SCALAR x(),
LIS_INTEGER ierr)

PEHE
N7 bV x DEZBROWEERD .

AN
n R P VDK
X N7 v ZRENS S ELY
bl
X BERDOYBDHREIN S L7
ierr Yy&X—ra—F

6.6.12 lis_array_conjugate

C LIS_INT lis_array_conjugate(LIS_INT n, LIS_SCALAR x[])
Fortran subroutine lis_array_conjugate(LIS_INTEGER n, LIS_SCALAR xQ),
LIS_INTEGER ierr)

HERE
R bV DEZDOHRELERERD 5.

AB
n N7 P LRI
X N7 MV x 2N 5 ECS
H
X BHR DM RGN S 7L
ierr y&x—ra—F
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6.6.13 lis_array_shift

C LIS_INT lis_array_shift(LIS_INT n, LIS_SCALAR sigma, LIS_SCALAR x[])
Fortran subroutine lis_array_shift(LIS_INTEGER n, LIS_SCALAR sigma, LIS_SCALAR x(),
LIS_INTEGER ierr)

Ly 1
R LT 7 85 5.

AN
n RZ ML DRI
sigma DA
x N7 MV 2N 5 EC
HA
x BHEHRDS 7 MEDHE z; — o VKIS L7 ELS
ierr Jy&x—ra—F

6.6.14 lis_array_dot

C LIS_INT lis_array_dot(LIS_INT n, LIS_SCALAR x[], LIS_SCALAR y[],
LIS_SCALAR *value)

Fortran subroutine lis_array_dot(LIS_INTEGER n, LIS_SCALAR x(), LIS_SCALAR yQ),
LIS_SCALAR value, LIS_INTEGER ierr)

BaE
I — Ay ZETET 3.

AN

n T M VDRE

X, y N7 Mz, y 2T 5 ECS
HAh

value LI — hMAE

ierr Yy&x—ra—F
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6.6.15 lis_array nhdot

¢ LIS_INT lis_array_nhdot(LIS_INT n, LIS_SCALAR x[], LIS_SCALAR y[],
LIS_SCALAR *value)

Fortran subroutine lis_array_nhdot(LIS_INTEGER n, LIS_SCALAR x(), LIS_SCALAR y(),
LIS_SCALAR value, LIS_INTEGER ierr)

Pae
XN I - ATy ZFTET 3.

AN

n N7 M DR

X, y N7 bV x,y 2SS B
HH

value FET LI — M

ierr y&x—ra—F

6.6.16 lis_array nrml

C LIS_INT lis_array_nrml(LIS_INT n, LIS_SCALAR x[], LIS_REAL *value)
Fortran subroutine lis_array_nrml(LIS_INTEGER n, LIS_SCALAR x(), LIS_REAL value,
LIS_INTEGER ierr)

HERE
RZ VD1 I NVL%EET 3.

AB

n N7 P ILDOIEL

X N7 v 2RSS ELY
H

value RZ MLD1 /A

ierr Vy&x—ra—F§
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6.6.17 lis_array_nrm?2

C LIS_INT lis_array_nrm2(LIS_INT n, LIS_SCALAR x[], LIS_REAL *value)
Fortran subroutine lis_array_nrm2(LIS_INTEGER n, LIS_SCALAR x(), LIS_REAL value,
LIS_INTEGER ierr)

HERE
RZMVz D2 I NVLZEET 3.

AN

n N7 M LRI

X N7 v ZRENS S ELY
H

value N7 FLVD2 VA

ierr Yy&X—ra—F

6.6.18 lis_array nrmi

C LIS_INT lis_array_nrmi(LIS_INT n, LIS_SCALAR x[], LIS_REAL *value)
Fortran subroutine lis_array_nrmi(LIS_INTEGER n, LIS_SCALAR x(), LIS_REAL value,
LIS_INTEGER ierr)

HERE
RZ bz OERKNLZEETS.

AB
n N7 ML DRI
X N7 MV x 2N 5 ECS
H
value N7 PILORERK /L L
ierr yx—ra—F
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6.6.19 lis_array_sum

C LIS_INT lis_array_sum(LIS_INT n, LIS_SCALAR x[], LIS_SCALAR *value)
Fortran subroutine lis_array_sum(LIS_INTEGER n, LIS_SCALAR x(), LIS_SCALAR value,
LIS_INTEGER ierr)

HERE
R7 bz DEZOMEFHET 5.

AN

n RZ ML DRI

X N7 MV z 2N 5 EC
H

value N7 FVOBERDOR

ierr y&x—ra—F
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6.6.20 lis_array matvec

C LIS_INT lis_array_matvec(LIS_INT n, LIS_SCALAR a[], LIS_SCALAR xI[],
LIS_SCALAR y[], LIS_INT op)

Fortran subroutine lis_array_matvec(LIS_INTEGER n, LIS_SCALAR a(), LIS_SCALAR xQ),
LIS_SCALAR y(), LIS_INTEGER op, LIS_INTEGER ierr)

HaE
TP PVEE Az 25T T 5.

A

n FIHIDIEL

a TE n x n DITH) A 2k 215
x KB n DRZ WLz BT BB
y T n DNRT SV y ZRERNT 2L
op LIS_INS_VALUE ffiA : y = Az

LIS _SUB_VALUE JHENRA: y =y — Az

H7

y Y

ierr YX—ra—F
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6.6.21 lis_array _matvech

C LIS_INT lis_array_matvech(LIS_INT n, LIS_SCALAR a[], LIS_SCALAR x[],
LIS_SCALAR y[1, LIS_INT op)

Fortran subroutine lis_array_matvech(LIS_INTEGER n, LIS_SCALAR a(), LIS_SCALAR x(),
LIS_SCALAR y(), LIS_INTEGER op, LIS_INTEGER ierr)

HaE
ITHIR 7 b AKE A e ZEHET 5.

A

n FIHIDIEL

a TE n x n DITH) A 2k 215

x KB n DRZ WLz BT BB

y T n DNRT SV y ZRERNT 2L
op LIS_INS_VALUE ffik : y = Aflx

LIS_SUB_VALUE JH#EMRA: y=y— HTz

H7

y Y

ierr YX—ra—F
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6.6.22 lis_array _matvec_ns

C LIS_INT lis_array_matvec_ns(LIS_INT m, LIS_INT n, LIS_SCALAR al],
LIS_INT 1lda, LIS_SCALAR x[], LIS_SCALAR y[], LIS_INT op)

Fortran subroutine lis_array_matvec_ns(LIS_INTEGER m, LIS_INTEGER n, LIS_SCALAR a(),

LIS_INTEGER 1lda, LIS_SCALAR x(), LIS_SCALAR y(), LIS_INTEGER op,
LIS_INTEGER ierr)

~

/

PERE
1750 A DIETT TRV EIATIINR Y bVEE Az Z51T5R T 5.

AB
m, n B DIEL
a TEm x n DITHI A ZH&HS 2 BLA
lda BEA A DHE—RITD I
x KB n DRZ WLz BT BB
y REm DY b vy RIS 2B
op LIS_INS_VALUE A : y = Ax
LIS_SUB_VALUE JREMRA: y =y — Ax
H7
y Y
ierr y&x—ra—F
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6.6.23 lis_array_matmat

C LIS_INT lis_array_matmat(LIS_INT n, LIS_SCALAR a[], LIS_SCALAR DbI[],
LIS_SCALAR c[], LIS_INT op)

Fortran subroutine lis_array_matmat(LIS_INTEGER n, LIS_SCALAR a(), LIS_SCALAR bQ),
LIS_SCALAR c(), LIS_INTEGER op, LIS_INTEGER ierr)

HaE
1T5f8 AB ZEt5H T 5.

A

n FIHIDIEL

a TE n x n DITH) A 2k 215

b TE n x n D175 B 2T 2 BLH

c TE n x n DITH) C ZA&HNS 2 BLY

op LIS_INS_VALUE #§iA : C = AB

LIS_SUB_VALUE BHEMRA: C =C - AB

H7

c C

ierr YX—ra—F
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6.6.24 lis_array_matmat_ns
; ™
C LIS_INT lis_array_matmat_ns(LIS_INT 1, LIS_INT m, LIS_INT n,
LIS_SCALAR a[], LIS_INT 1lda, LIS_SCALAR b[], LIS_INT 1db, LIS_SCALAR c[],
LIS_INT 1ldc, LIS_INT op)
Fortran subroutine 1is_array_matmat_ns(LIS_INTEGER 1, LIS_INTEGER m, LIS_INTEGER n,
LIS_SCALAR a(), LIS_INTEGER lda, LIS_SCALAR b(), LIS_INTEGER 1ldb,
LIS_SCALAR c(), LIS_INTEGER 1ldc, LIS_INTEGER op, LIS_INTEGER ierr)
N )
Kere

175 A, B DSIES TRV EICHE AB %3183 3.

1db

1ldc

op

H7

ierr

1THNDIREL

I x m DITH A Z RS 2 BLA
HEH A DE—RICD I

TELm x n DITH B 2 k&3 5 HCA
HEH B DE—RITDREL

TE L x n DITH C A& T 2 HLH

Hel C DE—RITDREL

LIS_INS_VALUE #fA : C = AB
LIS_SUB_VALUE B&EIKA: C =C - AB

YX—ra—F
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6.6.25 lis_array_ge

C LIS_INT lis_array_ge(LIS_INT n, LIS_SCALAR al]
Fortran subroutine lis_array_ge(LIS_INTEGER n, LIS_SCALAR a(), LIS_INTEGER ierr)

1
Gauss DHEEEHWNTITH A DR ET 3.

A

n 175N DXREL

a RELn x n DITH] A Z &S 2 B
H7

a AL

ierr YR—va—F

6.6.26 lis_array_solve

C LIS_INT lis_array_solve(LIS_INT n, LIS_SCALAR al[], LIS_SCALAR bl[],
LIS_SCALAR x[], LIS_SCALAR w[])

Fortran subroutine lis_array_solve(LIS_INTEGER n, LIS_SCALAR a(), LIS_SCALAR b(),
LIS_SCALAR x(), LIS_SCALAR w(), LIS_INTEGER ierr)

-
%E%&%Fﬁmfﬁﬁéﬁﬁﬁ Ar = b ZfR<.
AB
n 175N DXREL
a TEn x n DERBUTHI A ZF&NS 2 BC5
b REn DFANZ oV b ZR&INT 5 EA
W TR n x n OIEERS
H7
x f# x
ierr YR—va—F
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6.6.27 lis_array_cgs

¢ LIS_INT lis_array_cgs(LIS_INT n, LIS_SCALAR a[], LIS_SCALAR ql[],
LIS_SCALAR r[])

Fortran subroutine lis_array_cgs(LIS_INTEGER n, LIS_SCALAR a(), LIS_SCALAR qQ),
LIS_SCALAR r(), LIS_INTEGER ierr)

KaE
8 Gram-Schmidt %% HWT QR 28 QR = A #3187 3.

AB
n 175N DREL
a RELn x n DITH] A &S 2 B
H7
q RELn x n DEIATH Q D3 &I & 7 BLH
r KE n x n O E=FAATH R D38 & A7 BLs
ierr Y&x—va—F

6.6.28 lis_array_mgs

C LIS_INT lis_array_mgs(LIS_INT n, LIS_SCALAR a[], LIS_SCALAR ql],
LIS_SCALAR r[])

Fortran subroutine lis_array_mgs(LIS_INTEGER n, LIS_SCALAR a(), LIS_SCALAR qQ),
LIS_SCALAR r(), LIS_INTEGER ierr)

Hae
{E1E Gram-Schmidt #EZFAWT QR 2R QR = A 25E T 3.

A
n FTHI DREL
a KB n x n DITH| A 28NS 2 HLHI
H7
q KB n x n DESATHI Q 3 &N & 715
r KB n x n O_E=FATH] R 23488 & 7= ALs
ierr YR—ra—F
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6.6.29

lis_array_qr

LIS_INT lis_array_qr(LIS_INT n, LIS_SCALAR a[], LIS_SCALAR ql],
LIS_SCALAR r[], LIS_INT *qriter, LIS_REAL *qrerr)

Fortran subroutine lis_array_qr(LIS_INTEGER n, LIS_SCALAR a(), LIS_SCALAR qQ),

LIS_SCALAR r(), LIS_INTEGER qriter, LIS_REAL qrerr, LIS_INTEGER ierr)

HERE

QR IEZHWTITH A DEAEZFRE T 5.

A7

n

H

qriter
qrerr

ierr

1T DRI

TH n x n DITH| A Z K& % KL
R n x n DIEERY Q

BHER n x n OVEERS R

EH%E 70 2 M BRI ORIMER RO T 1 v & L= {75
A DR =S

QR D B RIEL
MBZEHRR O 1 HIAER A(2,1) D2 /v A
YX—ra—F
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6.7 T7AILDIRE

6.7.1 lis_input

C LIS_INT lis_input(LIS_MATRIX A, LIS_VECTOR b, LIS_VECTOR x, char *filename)
Fortran subroutine lis_input(LIS_MATRIX A, LIS_VECTOR b, LIS_VECTOR x,
character filename, LIS_INTEGER ierr)

13
*%;1%[37 7 A NI HATH, R P VTF — R 2 HiAA L.
AN
filename 7 7 AV
H
A f8E S NIASIE R D175
b PSBURNT A
X g2 Fov
ierr YRx—ra—F
AR

WIET 27 7 A VERIZLLTO@EDY TH 5.
o 57k Matrix Market JEZX (27 P LT — ZITHI)E)

e Harwell-Boeing B3

\

INSEDF—ZREBIZOVWTIINEA 2SO Z L.
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6.7.2 lis_input_vector

C LIS_INT lis_input_vector(LIS_VECTOR v, char *filename)
Fortran subroutine lis_input_vector(LIS_VECTOR v, character filename,
LIS_INTEGER ierr)

a6
%Z:%rw FANDHRY LT — R EGRAHAD.
AN

filename 7 7 ANV
HAh

v N7 hL

ierr YX—>ra—NK

AR
$HS 2 7 7 4 AR

e PLAIN B
o fL3R Matrix Market Tz (R R L7 — ZIZHIG)

IHSDTF—REBICOWTIITIRA ZSHEOZ L.
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6.7.3 lis_input_matrix

C LIS_INT lis_input_matrix(LIS_MATRIX A, char *filename)
Fortran subroutine lis_input_matrix(LIS_MATRIX A, character filename,
LIS_INTEGER ierr)

HERE
NER T 7 4 VD BITH T — X B2 i AR L.

AN
filename 7 7 ANV

HAh
A faE S NIASIE N DITH
ierr Yy&x—ra—F

=N

MIES27 7 ANVERIILITO@ED TH 5.
o Matrix Market FEZ{
e Harwell-Boeing FEIX

IHSDTF—ZEBICOWTIITRA ZSHEOZ L.
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6.7.4 lis_output

C LIS_INT lis_output(LIS_MATRIX A, LIS_VECTOR b, LIS_VECTOR x,
LIS_INT format, char *filename)

Fortran subroutine lis_output(LIS_MATRIX A, LIS_VECTOR b, LIS_VECTOR x,
LIS_INTEGER format, character filename, LIS_INTEGER ierr)

KEEE
T8, R PAT—=RENTT 7 £ MITEZAD.

AN
A 134
b G327 b v
X g2 koL
format 7 7 A AR
LIS_FMT_MM Matrix Market X
filename 77 ANt
HA
ierr Y&x—ra—F
AR

7 7 ANVERDF —ZEEICOWTIIf I A 22 RBoZ b,
SRRICBWT, R MLET7 7 A NVKEZIAFTHRVESIENULL ZRKATE N TE 3.
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6.7.5 lis_output_vector

C LIS_INT lis_output_vector(LIS_VECTOR v, LIS_INT format, char *filename)
Fortran subroutine lis_output_vector (LIS_VECTOR v, LIS_INTEGER format,
character filename, LIS_INTEGER ierr)

PEHE

R MLT—=REHNE T 7 4 VIcEZIAT

AR

A%

format

filename

HH
ierr

AR

7 Mv
7 7 4 VER

LIS_FMT_PLAIN PLAIN JE=

LIS_FMT_MM Matrix Market FEZ{

77 AN

YR—vA—F

7 7 ANAERDTF — ZREBICOWTIE R A 2Bz b,

=
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6.7.6 lis_output_matrix

C LIS_INT lis_output_matrix(LIS_MATRIX A, LIS_INT format, char *filename)
Fortran subroutine lis_output_matrix(LIS_MATRIX A, LIS_INTEGER format,
character filename, LIS_INTEGER ierr)

HEE
TNT— 227 7 4 MTE ZAD.

AR
A 175
format 7 7 A VER
LIS_FMT_MM Matrix Market £z
filename 77 AN
H
ierr YR—ra—F
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6.8 FOfth

6.8.1 lis_initialize

C LIS_INT lis_initialize(int* argc, char** argv[])

Fortran subroutine lis_initialize(LIS_INTEGER ierr)

HaE
MPI oL, a~< > FJ 4 Y 5IOIEEFEO ML 21T 5 .

AN
argc a< Y R o4 U580
argv avwy R4 U5l
HA
ierr y&x—ra—F§

6.8.2 lis_finalize

C LIS_INT lis_finalize()
Fortran subroutine lis_finalize(LIS_INTEGER ierr)

HgE
KT R1TS

AR
T
H7

ierr VA—>a—F
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6.8.3 lis_wtime

C double lis_wtime()

Fortran real*8 lis_wtime()

HasE
CHBISR 2 EHT 2.
AN
%L
HH
% 3 Wi & ORGEFF % double BO(E (B3 & LTHET.

=N
JLFRIRE R 2 IE 3 % 35 a3, B D BHAAIE & & TR ORI Z 1is_wtime IS X DHIEL, 2DEZRD 5.

6.8.4 CHKERR

C void CHKERR(LIS_INT ierr)
Fortran subroutine CHKERR(LIS_INTEGER ierr)

BEHE

BB IEFICK T L2 ET 5.
AH

ierr JyX—>a—F
HH

7L

AR
EEIZKRTLTOWARWESE, lis_finalize ZFEITLHE, 05 AZ2EHKT 5.
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6.8.5 lis_printf

[C LIS_INT lis_printf(LIS_Comm comm, const char #*mess, ...) )
Kere
Jut (0 ETEMZFOTINEH 1T 5.
AB
comm MPl 23Ia=¥/—%X&
HA
mess &2
AR

XFFNZBWT, "%D’ & LISINT 2% long long int DIHFEITIE %A 12, int DFEIIE %d’ ICE EHZ
5.
AR, % IVF AL v FEREETIE, comm OEIZEHINS.
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A T7r71ILER

KETE, KIA T VTHHATE 2 7 7 4 VERITOWTHRS. 7238 Harwell-Boeing JEF T, 1751
DBUWFRTH 2IGEICD FEARTREZ=AEZONT 28N T 20 ERND 5.

A.1 #5538 Matrix Market f2z,

Matrix Market JERIER T b LT — X DIEHNTHIE L TWR W2, L3R Matrix Market JER TlX17%
ERY MAEEDE TN TE 2 X5 ARREINET 5. M x N D75 A = (a;;) DIFBEFEKE L L T5.

aij = A(ILJ) £33, 77 A VERZLTITRT.

%#iMatrixMarket matrix coordinate real general

MNLBX
I1 J1 A(I1,J1)
I2 J2 A(I2,J2)

IL
I1
I2

JL A(IL,JL)
B(I1)
B(I2)
B(IM)
X(I1)
X(12)

IM
I1
I2

M X(iM)

Ny X

0Tl kD ax v M7

T8 18 IFFEREL (0 or 1) (0 or 1)
11%5 FI%KS fE

FeAIEE A 1

FAXRZ FL (B=1 DEEDATEET )
7%= {E

i X=1 DHFEDATEET )
7%% fd

(A1) KDITHN A &RZ P A DITHNT 27 7 A VERZ L TITRT.

2
1

— N =
[ -

%%MatrixMarket matrix coordinate real general
441010

1.00e+00

2.00e+00
1.00e+00
1.00e+00
2.00e+00
1.00e+00
1
2
2
1

N

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

W WNPNR- W

B WONRE PP WWWNNDNRE -

w N = O
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A.2 Harwell-Boeing 23,

Harwell-Boeing JER T, CSC TEXTITAIZMN T 5. value 2175 A DIFEEEDMHE, index T IFHE
FDITES, ptr & value ¥ index DEH DM EBEZIEMN T 2H0 55, 7 7 A VERELNITRT.

#1147 (A72,A8)
1 - 72 Title
73 - 80 Key
#5217 (5114)
1 - 14 Ny XZBRABITH
15 - 28 ptr DT
29 - 42 index DITHX
43 - 56 value DITHL
57 - 70 HRZ ML OITE
% 31T (A3,11X,4114)
1 - 3 7Aoot
%150
R Real matrix
C Complex matrix
P Pattern only (FEXTIR)
%25
S Symmetric (FEXID)
U Unsymmetric
H Hermitian (IEXTIE)
Z Skew symmetric (FEX{ID)
R Rectangular (FEXJIE)
%34
A Assembled
E Elemental matrices (GENJE)

4 - 14 727

15 - 28 178

29 - 42 F¥

43 - 56 FEFEER
57 - 70 0

41T (2416,2420)
1 - 16 ptr DK
17 - 32 index OB
33 - 52 value DR
53 - 72 AHUDER
% 51T (A3,11X,2114) HART VABFET 56
1 FHiAXZ b oL OFEE
F 7117 L
M Tl A UER GEXD)
PHENEZ 5351 6
fEMEZ 5N B7%251F X
14 22
28 AR P DL
42 JEFFERK

© 0> WN
|

1
2

(A1) KDITHN A eRZ P bITHT 27 7 A VERZ L PITRT.

1-——— 10-———--——- 20- --30 ----40 -50-- -60 -—=70----—-—- 80
Harwell-Boeing format sample Lis
8 1 1 4 2
RUA 4 4 10 4
(11i7) (131i6) (3e26.18) (3e26.18)
F 1 0
1 3 6 9
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1 2 1 2 3 2 3 4 3 4
.000000000000000000E+00 1.000000000000000000E+00 1.000000000000000000E+00
.000000000000000000E+00 1.000000000000000000E+00 1.000000000000000000E+00
.000000000000000000E+00 1.000000000000000000E+00 1.000000000000000000E+00
.000000000000000000E+00
.000000000000000000E+00 1.000000000000000000E+00 2.000000000000000000E+00
.000000000000000000E+00

W O NNNDN

A.3 A7 FILB¥LEER Matrix Market A2z

N7 FVAERR Matrix Market JER TlE, X2 FLF— X ZIEHIT & 3 & 5 Matrix Market FEZR D LA
ZIRT B, KN ORZ ML b= (b) ML Th =B(I) &35, 77 AVERZUTITRT.

%hMatrixMarket vector coordinate real general <-- A\v X

% <-+
% | 0fTL kD a x> w17
% <-+
N <-- 178
I1 B(I1) -t
12 B(I2) | 7%= 8
C. | AR A 1
IN B(IN) -t

(A1) KORZ PV b ITT 2 7 7 A VB Z I RITRT.
%/%MatrixMarket vector coordinate real general

4

1 0.00e+00
2 1.00e+00
3 2.00e+00
4 3.00e+00

A.4 A7 FILEPLAIN R

X7 VA PLAIN JERUE, X7 MLV OEZHE 1 BRPSIHICEEZH LD THE. N OXZ by
b=(b) ML Th=B(I) £55%. 774 VEXZLITITRT.

B(1) <—+
B(2) | N{&
R |
B(N) <-+

(A1) KORZ P b ITT 2 7 7 A VB Z I RITRT.

0.00e+00
1.00e+00
2.00e+00
3.00e+00
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