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I J�,(-KLMN"#�N*�%&'( xOPQRNSTUVWXE�Y�OZP	SPQ[\@
]B^�_`Da"#Gbc"��#�de 10,000 OfgDChB@D�VijNk"#�N,(
-S@QV0���Olmnop"#�N,(-eq�B@Da 
 

Ax=b 
I Ar!�"# 
I xr*�%&'( 
I br$�%&'( 

 
I AA&Sp"#J�,(-KstBu`o23	�Vv$6Bu`o45	Nw�Oxynz{Da|
o}~��7�./01��7e�xnz{Da�(��A��� ����:;Rxynz�UV�

��S^{��{J�,(-STDa 
 
I �J�,(-SKLMN��NP	O��S�Da 
 

23	 45	 
ILU0 ��  ILU��(���  

P	 

BiCGStab 
PARDISO 

./01��� �� q� �� 
st �s [\BCU��s ���s 
v$6 �� �v$ v$ 
����  ¡@{ �� ¢{ 

 
I 23	K"#£�Nst¤e¥�{o¦V45	N�e§Q@D[\RTDa 
v$6N�{45	SR�¨zN"#eP©DªSK@{c>?@"#«¬da 
ILU��(�K��sB@D[\eTDeV./01�N��eq�@o¦®BK��S�@{a
¯°±²N"#O³tR´µ�D[\N¶·¸eTDa 
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� N¹`KLMNChB@Da¯�º]N�7S�»(¼½N}~��/¾¿�ÀÁ¼½N}~

�Nw�e��S�Da 
 

 
I �,(-K Intel CPU O^Âo Linux �0�SÃÄ�9���nzÅÆ�Da 
I ÇÈ~nK CÉ�¼½"ha 
 

./01�Ê$c�»(Ë/¾¿�Àd 

!�"#Ê$c�»(Ë/¾¿�Àd 

$�%&'(Ê$c�»(Ë/¾¿�Àd 

*�%&'(ÌÍc�»(Ë/¾¿�Àd 

J�,(-x"VÎ¸ÏÐ 
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�������� 

 
(1) ��'�( 
I ÑÒ_`o�»(OÓ$_`o�	S��'�(�DaLMN��A&'�eÆÔ_`Da 

includeI ÕI J�,(-�9���N�&(���»( 
libI I I ÕI J�,(-�9�� 
sampleI ÕI G�/(/¾¿�À 

 
(2) G�/(x" 
I G�/(��A&'�BÖÅ×VLMNØ���SÙÚ*�NÛ�Ê$O"h 

> cd <��'�(Û�>/sample 
> source path_alsolv_bash cbashN[\d 
> source path_alsolv_csh ccshN[\d 

I ÜNÙÚ*�OÝÅ�BÊ$�Da 
I I AASYS_ALSOLV_PATHrJ�,(-NÛ�VG�/(NmakeÞB^� 

LD_LIBRARY_PATH   r�9��NÛ�V�9��Nmake�x"ÞB^� 
I G�/(/¾¿�ÀOßN[àBØá��Da 

> cd .. 
> cp –r sample <Øá�âÛ�> 

I Øá�noG�/(��A&'�BÖÅ×VG�/(/¾¿�ÀOØ�Û(�Da 
I I > cd <Øá�âÛ�>/sample 
I I > make 
G�/(/¾¿�ÀOx"�Da 
I I > ./sample 
G�/(/¾¿�À¼½�»(Oã¶äºSx"�DåRS�Daæ$%&'(�»(e@{�

�ç 1B@Da*�%&'(K alsvSampleVecVar.mtxBèé_`Da 
I I > ./sample <!�"#�»(> [<æ$%&'(�»(>] 
 
(3) êé/¾¿�Àëì 
G�/(/¾¿�ÀO«íBnzV/¾¿�ÀOÆÔËëìnz AA&SJ�,(-OÇÈ~�a 
"#´µNîïe@QzR��S�D APIB@Âz{Do¦VëìKðñ�òóSTDa 
I alsolv.h O�&(��nValsolv � pthreadc�(��A����9��dOÅ���&Ó$�
Da 
I make �CÈx"ÞBKÙÚ*� LD_LIBRARY_PATH B AA&S J�,(-�9��N��A&
'�OÓ$nz�Qq�eTDaG�/(N path_alsolv_bash/csh«¬a 
 
(4) ./01��»(ëì 
./01��»(OëìnzJ�,(-NÅÆO���Da/¾¿�ÀNëì@nB./01�O

*ôS�Da23	�45	NõUögRS�Da 
./01�K��÷¶@NSøN||SRÅÆ�DeVP	��A���KÓ$no�e{{a 
ùúK./01�«¬a 
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(5) ��P	õUög/¾¿�ÀÆÔ 
I � �Bû$NüýMSP	OõUögo{[\KV./01�O*ô�D� O}`Da 
I P	K/¾¿�ÀÁS45Ó$�Dþ�RS�DnV��N./01��»(OÆÂzã¶ä�C

hB�DåRS�Da 
P	N��BCUste*��DeV±ÞB��NP	Ox"nzR�Q@D�©S��e@{a±

	@"#´µO
U�n"h[\KV��B�sNP	S� nV�no½�sNP	BõUögD

�v$�¼��sB� S�Da 
I  
(6) '�9(:; 
'A���<�������O«¬�`�V���eTDYtÝ�S'�9(:;S�Da 
GH�'O�©o{[\Kq�@��O��(�S�Da 
ùúK'�9(:;«¬a 

 
 
 
 
 
�����	
��� 

 
I �9��N��calsvInit��dS������e"�`Da 

ALSVWRN: License to <����> until <Ä·��> 
 
I Ä·��e���LÁSTD[\KLMNCh@� e��_`Da 

ALSVWRN: *** CAUTION: LICENSE WITHIN ONE MONTH ***  
I Ä·��eõ`D�LMN<�������O��nz!"�Da 

ALSVERR: License load error (expiered date) in init alsv 
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"#KLMNp"#��SÊ$�Da%&'(KijNæ$Gb��STDa 
 
k"# 

11 12 0 
21 22 23 
0 0 33 

 
p"#c0���lmd 

���#$ 0 1 2 3 4 5 
"#$ 0 0 1 1 1 2 
##$ 0 1 2 0 1 2 
��� 11 12 23 21 22 33 

 
"#Kì�"#c"�%#�dN¶&7STDa���N¥�_KLMN��SÇ'a 
GbI r"�%#�%%&'(NGb 
����rp"#B}`D���N� 

 
I p"#���N�#B()e@{NS}�n��{a 
I ,(-x"ÞB"#$*##$S,�'no+V´µn��{��B*,_`DaøNo¦,(-N

�×S���N�#@]e*�DNS-�eq�STDa 
 
 
I �»(��KMatrix Market�{h./�@01�'�»("#��STDa 
ùúKLMN HPO«¬a 
http://math.nist.gov/MatrixMarket/ 

I |oVLMN�¾�2¥ HPB¥34p"#���G�/(eTUVÅÆÏÐS��nz{Da 
http://www.cise.ufl.edu/research/sparse/matrices/ 
��N"##$K 0%��cC²d�eVMatrix Market�»(N"##$K 1%��cFORTRAN
²d@NS-�eq�STDa�»(N"##$<��N[\R 1%��S��_`Da 
 
 
I 5tO��6BK7:8¤9(À�::8¤9(ÀeTDa 
xN´µÎ¸O x’��D�LMN6B@Da 
I 7:8¤9(Àr;b - Ax’; / ;b; 
I ::8¤9(Àr;b - Ax’; 
7:8¤9(ÀN�e���@NSVÓ$�Î¸ÌÍSKþN6O^��Da 
::8¤9(ÀN�e´µK§{NSV� �KþN6O^��DaøNo¦<���'A����

���K<B::8¤9(ÀS��_`Da 
*,ð=K'A��SÏÐS�Da 
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�� ���  
>� #include " alsolv.h " 

ALSV_HANDLE alsvInit(int ver, const char* optFile) 
?��@U6 int verr(I) -��1�#$VALSV_VEROÊ$ 

const char* optFiler(I) ./01��»(�VNULL@½ê$6calsv.inid 
@U6rJ�,(-A���VNULL@½� 

BC J�,(-N��� O"ha 
 
 
�� !"�  
>� #include " alsolv.h " 

void alsvTerm(ALSV_HANDLE alsvh) 
?��@U6 HANDLE alsvhr(I) J�,(-A��� 

@U6r1@½ÔDV0@½� 
BC J�,(-N!"� O"ha 
 
 
�� ./01��»(ã¶ä¶ 
>� #include " alsolv.h " 

int alsvReadOptFile(ALSV_HANDLE alsvh, const char* optFile) 
?��@U6 HANDLE alsvhr(I) J�,(-A��� 

const char* optFiler(I) ./01��»(� 
@U6r1@½ÔDV0@½� 

BC ./01��»(Oã¶ä�a 
 
 
�� ./01�Ê$ 
>� #include " alsolv.h " 

int alsvSetOpt(ALSV_HANDLE alsvh, const char* key, int intFlag, int valInt,  
double valDouble) 

?��@U6 HANDLE alsvhr(I) J�,(-A��� 
const char* keyr(I) ./01�1� 
int intFlagr(I) intËdouble��¿V1@½ intV0@½ double 
int valIntr(I) int6VintFlage 1N[\N¶Ä· 
double valDoubler(I) double6VintFlage 0N[\N¶Ä· 
@U6r1@½ÔDV0@½� 

BC ./01�OÊ$�Da 
valIntËvalDoubleNhEÄ·S@{FKGH_`Da 
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�� ./01�ÌÍ 
>� #include " alsolv.h " 

int alsvGetOpt(ALSV_HANDLE alsvh, const char* key, int intFlag, int* valInt,  
double* valDouble) 

?��@U6 HANDLE alsvhr(I) J�,(-A��� 
const char* keyr(I) ./01�1� 
int intFlagr(I) intËdouble��¿V1@½ intV0@½ double 
int* valIntr(O) int6NI�A�VintFlage 1N[\N¶Ä· 
double* valDoubler(O) double6NI�A�VintFlage 0N[\N¶Ä· 
@U6r1@½ÔDV0@½� 

BC ./01�OÌÍ�Da 
valIntËvalDoubleNhEÄ·S@{FKGH_`Da 
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I !�"#K%&'(K Ax=b N A STDa 
p"#��c��������«¬dS!�"#OÊ$ËÌÍ�Da 
���K]NCh@�#SRCQV���B 0eTÂzR{{a 
,(-�Î¸ÏÐS!�"#N���²*,O"ha"#���e*�DNS-�eq�STDa 
��ÁN#$K�¨z 0 %��cC ²d�eV�»(ÁN"##$K 1 %��cFORTRAN ²d
@NS-�eq�STDa 
 
�� !�"#�»(ã¶ä¶ 
>� #include " alsolv.h " 

int alsvMatCoefFileRead(ALSV_HANDLE alsvh, const char* file) 
?��@U6 HANDLE alsvhr(I) J�,(-A��� 

const char* filer(I) !�"#�»(� 
@U6r1@½ÔDV0@½� 

BC Matrix Market ��N!�"#�»(Oã¶ä�aêé���KJK_`Da 
p"#��Sã¶ä�a 
�����@½����nzã¶ä¶Vø`LLcx�V��VÛ���dKx�

�nzã¶ä�a 
 
 
�� !�"#�»(>�ä¶ 
>� #include " alsolv.h " 

int alsvMatCoefFileWrite(ALSV_HANDLE alsvh, const char* file) 
?��@U6 HANDLE alsvhr(I) J�,(-A��� 

const char* filer(I) !�"#�»(� 
@U6r1@½ÔDV0@½� 

BC Matrix Market ��N!�"#�»(O>�ä�a 
p"#Nx�|oK�����S>�ä�a 

 
 
�� !�"#ÆÔ 
>� #include " alsolv.h " 

int alsvMatCoefCreate(ALSV_HANDLE alsvh, int comp, int size, int dataNum) 
?��@U6 HANDLE alsvhr(I) J�,(-A��� 

int compr(I) �����¿V1@½���V0@½x� 
int sizer(I) "#NGb 
int dataNumr(I) p"#N���� 
@U6r1@½ÔDV0@½� 

BC !�"#OÆÔnVq�@MNOÏè�Daêé���KJK_`Da 
ÆÔnzRÊ$_`@{���#$eTD�,(-�Î¸ÏÐS<��@Da 
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�� !�"#��ÌÍ 
>� #include " alsolv.h " 

int alsvMatCoefInfo(ALSV_HANDLE alsvh, int* comp, int* size, int* dataNum) 
?��@U6 HANDLE alsvhr(I) J�,(-A��� 

int* compr(I) �����¿V1@½���V0@½x� 
int* sizer(O) "#NGb 
int* dataNumr(O) p"#N���� 
@U6r1@½ÔDV0@½� 

BC !�"#N��OÌÍ�Da 
,(-�Î¸ÏÐS"#���e*�DNS-�eq�STDa 

 
 
�� !�"#Ê$ 
>� #include " alsolv.h " 

int alsvMatCoefSet(ALSV_HANDLE alsvh, int row, int col, int pos, double real,  
double imag, int restoreType); 

?��@U6 HANDLE alsvhr(I) J�,(-A��� 
int rowr(I) "#N"#$ 
int colr(I) "#N##$ 
int posr(I) p"#N���OP#$ 
double realr(I) x�6 
double imagr(I) Q�6V���%&'(N[\N¶Ä· 
int restoreTyper(I) ²@n��¿V1@½²@nTUV0@½@ncRSd 
@U6r1@½ÔDV0@½� 

BC !�"#OÊ$�Da 
,(-�Î¸ÏÐS"#���e*�DNS-�eq�STDa 
���#$O45Ó$S�DeV,(-@]N�×S±T#$SRß���B@Da 
restoreType O 0 Bnz,(-�Î¸ÏÐ×BÇÈ~��<��B@Dav�No
¦ 0Bnz�QNeU|n{a 
²*,×N���KøN||SKÊ$S�@{arestoreTypeO 1B�D�*,�N
²B@�ao�n�����e"�`z{Do¦V�B@D�©SK@{a0���
WX�,�'e"�`oYZB@Da 
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�� !�"#�ÜÌÍ 
>� #include " alsolv.h " 

int alsvMatCoefGetNext(ALSV_HANDLE alsvh, int* row, int* col, int* pos, 
                        double* real, double* imag, int* end, int first) 

?��@U6 HANDLE alsvhr(I) J�,(-A��� 
int* rowr(O) "#N"#$ 
int* colr(O) "#N##$ 
int* posr(O) p"#N���OP#$ 
double* realr(O) x�6 
double* imagr(O) Q�6V���%&'(N[\N¶Ä· 
int* endr(O) ![��¿V1@½![V0@½ø`LL 
int firstr(I) â\��¿V1@½â\V0@½ø`LL 
@U6r1@½ÔDV0@½� 

BC !�"#O�#BÌÍ�Da 
![N[\K![��¿LLN���O�_@{a 
�#BÌÍ�D]�S"#O*ônoU,(-�Î¸ÏÐOÇºSK@½@{a 
,(-�Î¸ÏÐS"#���e*�DNS-�eq�STDa 
���#$O45Ó$S�@{NS!�"#Ê$CUv�STDa 
²*,×N���SRøN||ÌÍS�Dao�n 0 ���WX�,�'e"�`
oYZB@Da 
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I $�%&'(K Ax=b N b STDa 
ijNæ$Gb��S$�%&'(OÊ$ËÌÍ�Da 
OP#$KijNÑ##$c0%��dSTDa 
!�"#e���S$�%&'(ex�N[\V,(-�Î¸ÏÐS���B*,�Da 

 
�� $�%&'(�»(ã¶ä¶ 
>� #include " alsolv.h " 

int alsvVecFixFileRead(ALSV_HANDLE alsvh, const char* file) 
?��@U6 HANDLE alsvhr(I) J�,(-A��� 

const char* filer(I) $�%&'(�»(� 
@U6r1@½ÔDV0@½� 

BC Matrix Market ��N$�%&'(�»(Oã¶ä�aêé���KJK_`Da 
k"#Nx�V��V������Vp"#NÛ�����Oã¶ä¦Da 
�����@½����nzã¶ä¶Vø`LLcx�V��VÛ���dKx�

�nzã¶ä�a 
"#N 1#^N¶^��Daø`L+N#eTD[\K� O~nzGH�Da 

 
 
�� $�%&'(�»(>�ä¶ 
>� #include " alsolv.h " 

int alsvVecFixFileWrite(ALSV_HANDLE alsvh, const char* file) 
?��@U6 HANDLE alsvhr(I) J�,(-A��� 

const char* filer(I) $�%&'(�»(� 
@U6r1@½ÔDV0@½� 

BC Matrix Market ��N$�%&'(�»(O>�ä�a 
k"#Nx�|oK�����S>�ä�a 

 
 
�� $�%&'(ÆÔ 
>� #include " alsolv.h " 

int alsvVecFixCreate(ALSV_HANDLE alsvh, int comp, int size, double real,  
double imag) 

?��@U6 HANDLE alsvhr(I) J�,(-A��� 
int compr(I) �����¿V1@½���V0@½x� 
int sizer(I) Gb 
double realr(I) x���6 
double imagr(I) Q���6Vcompe 1N[\N¶Ä· 
@U6r1@½ÔDV0@½� 

BC $�%&'(OÆÔ�Daêé���KJK_`Da 
q�@MNOÏènV�¨zN���B��6O}`Da 
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�� $�%&'(��ÌÍ 
>� #include " alsolv.h " 

int alsvVecFixInfo(ALSV_HANDLE alsvh, int* comp, int* size) 
?��@U6 HANDLE alsvhr(I) J�,(-A��� 

int* compr(O) �����¿V1@½���V0@½x� 
int* sizer(O) Gb 
@U6r1@½ÔDV0@½� 

BC $�%&'(N��OÌÍ�Da 
 
 
�� $�%&'(Ê$ 
>� #include " alsolv.h " 

int alsvVecFixSet(ALSV_HANDLE alsvh, int pos, double real, double imag) 
?��@U6 HANDLE alsvhr(I) J�,(-A��� 

int posr(I) %&'(NOP#$ 
double realr(I) x�6 
double imagr(I) Q�6V���%&'(N[\N¶Ä· 
@U6r1@½ÔDV0@½� 

BC $�%&'(OÊ$�Da 
 
 
�� $�%&'(ÌÍ 
>� #include " alsolv.h " 

int alsvVecFixGet(ALSV_HANDLE alsvh, int pos, double* real, double* imag) 
?��@U6 HANDLE alsvhr(I) J�,(-A��� 

int posr(I) %&'(ÁNOP#$ 
double* realr(O) x�6 
double* imagr(O) Q�6V���%&'(N[\N¶Ä· 
@U6r1@½ÔDV0@½� 

BC $�%&'(OÌÍ�Da 
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��$�%� !"# 

 
I *�%&'(K Ax=b N x STDa 
ijNæ$Gb��S$�%&'(OÊ$ËÌÍ�Da 
OP#$KijNÑ##$c0%��dSTDa 
I ,(-KÝÅ�B*�%&'(OÆÔ�DaêBTD���KWX_`Da 
Î¸ÏÐO_ÝB"h@]N[\N¶ÆÔ�Da 
!�"#e���S*�%&'(ex�N[\VÎ¸ÏÐS���B*,�Da 

 
�� *�%&'(�»(ã¶ä¶ 
>� #include " alsolv.h " 

int alsvVecVarFileRead(ALSV_HANDLE alsvh, const char* file) 
?��@U6 HANDLE alsvhr(I) J�,(-A��� 

const char* filer(I) *�%&'(�»(� 
@U6r1@½ÔDV0@½� 

BC Matrix Market ��N*�%&'(�»(Oã¶ä�aêé���KJK_`Da 
k"#Nx�V��V������Vp"#NÛ�����Oã¶ä¦Da 
�����@½����nzã¶ä¶Vø`LLcx�V��VÛ���dKx�

�nzã¶ä�a 
"#N 1#^N¶^��Daø`L+N#eTD[\K� O~nzGH�Da 

 
 
�� *�%&'(�»(>�ä¶ 
>� #include " alsolv.h " 

int alsvVecVarFileWrite(ALSV_HANDLE alsvh, const char* file) 
?��@U6 HANDLE alsvhr(I) J�,(-A��� 

const char* filer(I) *�%&'(�»(� 
@U6r1@½ÔDV0@½� 

BC Matrix Market ��N*�%&'(�»(O>�ä�a 
k"#Nx�|oK�����S>�ä�a 

 
 
�� *�%&'(ÆÔ 
>� #include " alsolv.h " 

int alsvVecVarCreate(ALSV_HANDLE alsvh, int comp, int size, double real,  
double imag) 

?��@U6 HANDLE alsvhr(I) J�,(-A��� 
int compr(I) �����¿V1@½���V0@½x� 
int sizer(I) Gb 
double realr(I) x���6 
double imagr(I) Q���6Vcompe 1N[\N¶Ä· 
@U6r1@½ÔDV0@½� 

BC *�%&'(OÆÔ�Daêé���KJK_`Da 
q�@MNOÏènV�¨zN���B��6O}`Da 
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�� *�%&'(��ÌÍ 
>� #include " alsolv.h " 

int alsvVecVarInfo(ALSV_HANDLE alsvh, int* comp, int* size) 
?��@U6 HANDLE alsvhr(I) J�,(-A��� 

int* compr(O) �����¿V1@½���V0@½x� 
int* sizer(O) Gb 
@U6r1@½ÔDV0@½� 

BC *�%&'(N��OÌÍ�Da 
 
 
�� *�%&'(Ê$ 
>� #include " alsolv.h " 

int alsvVecVarSet(ALSV_HANDLE alsvh, int pos, double real, double imag) 
?��@U6 HANDLE alsvhr(I) J�,(-A��� 

int posr(I) %&'(ÁNOP#$ 
double realr(I) x�6 
double imagr(I) Q�6V���%&'(N[\N¶Ä· 
@U6r1@½ÔDV0@½� 

BC *�%&'(OÊ$�Da 
 
 
�� *�%&'(ÌÍ 
>� #include " alsolv.h " 

int alsvVecVarGet(ALSV_HANDLE alsvh, int pos, double* real, double* imag) 
?��@U6 HANDLE alsvhr(I) J�,(-A��� 

int posr(I) %&'(ÁNOP#$ 
double* realr(O) x�6 
double* imagr(O) Q�6V���%&'(N[\N¶Ä· 
@U6r1@½ÔDV0@½� 

BC *�%&'(OÌÍ�Da 
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��&�'#( 

 
I ,(-Nx"�Î¸ÏÐO"ha� ×B!�"#N��e*�DNS-��Dq�eTDa 
 
�� ,(- 
>� #include " alsolv.h " 

int alsvSolv(ALSV_HANDLE alsvh) 
?��@U6 HANDLE alsvhr(I) J�,(-A��� 

@U6r1@½ÔDV0@½� 
BC J�,(-Ox"�Da 

,(-x"�B!�"#N 0 ���WXV,�'V²*,O"haþN���K`
B@½@{NS-�eq�STDa 
ÆÔnzRÊ$_`@{!�"#���#$eTD�,(-S<��@Da 
!�"#e���S$�%&'(ex�N[\V$�%&'(O���B*,�Da 
ø`LLN���²�.aK<��B@Da 
ÝÅ�B*�%&'(OÆÔ�DaêBTD���KWX_`Da 
,(-eìj!"nzRÎ¸Kèb_`@{a23	SÓ$no5tRèc_`@

{aqdÎ¸ÏÐO"hq�eTDa 
 
 
�� Î¸ÏÐ 
>� #include " alsolv.h " 

int alsvCheckResult(ALSV_HANDLE alsvh, double* normRel, double* normAbs) 
?��@U6 HANDLE alsvhr(I) J�,(-A��� 

double* normRelr(O) 7:8¤9(À 
double* normAbsr(O) ::8¤9(À 
@U6r1@½ÔDV0@½� 

BC J�,(-NÎ¸OÏÐ�Da 
7:Ë::8¤9(ÀB�{zK��������«¬a7:N�e���STDa 
7:8¤9(Àe./01�N CHECK_RESULT_LIML+@½<��B@Da 
,(-O"�dBÎ¸ÏÐN¶SRx"S�Daß]*�%&'(OÆÔnz�Qa 
þN[\KÎ¸ÏÐS!�"#N 0���WXV,�'V²*,e"�`Da 
!�"#e���S$�Ë*�%&'(ex�N[\V$�Ë*�%&'(O��

�B*,�Da 
ø`LLN���²�.aK<��B@Da 
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������ 

 
$���)* 

 
I ./01�K./01��»(�/¾¿�ÀNw�¼½Ê$ËÌÍe&7STDa 
e1�£�B int6¼ double6OÊ$S�DaþþSfgnoLLN1�KG·STDa 
 
./01��»(N3$6K alsv.iniSTDa��KLMNChB@Da 
I 1��6Ohi|oK�9SE©zÓ$�Dadouble6K”1.0e-2”|oK”0.01”N��SÓ$�Da 
â\e”#”N"�V�¨zhiË�9N"KGH_`Da 

 
# Comment 
FILE_VER                1 
SOLVER                  0 
THREADS                2 
CHECK_RESULT_LIM    1.0e-2 

 
 
j��@./01�KLMNiUSTDa�»(-��1�KqdÓ$�Da 
./01�K��÷¶@NSøN||SRÅÆ�DeVP	��A���KÓ$no�e{{a 
 

(1) �»(-��1� 
I FILE_VERB 1OÓ$�Da 
(2) P	 
SOLVER B45	Ë23	OÓ$�Da 
ILU��(��� O^��D[\K ILU_FILLIN� ILU_FILLINMINRÓ$�Da 
ILU_FILLINMINK��eq�STUV®BK^g@{a 

(3) �A��� 
I THREADSB�A���OÓ$�Da 
(4) 5t 
I CHECK_RESULT_LIMBÎ¸ÏÐN5tOÓ$�Da 
I ITER_RESOLVE� ITER_GIVEUP_CHECKB23	N^k5tOÓ$�Da 
7:8¤9(ÀSÓ$�Dc��������«¬da 

(5) 23l� 
I ITER_MAXSTEP� ITER_MAXSTEP_SIZEB23	N�¥�0�/�OÓ$�Da 
(6) 'A�� 
I 'A��O~�åSJ�,(-NÅÆOÏÐS�Da'A��Kkm~�B��_`Da 
I TRACEVITER_STEPTRACEVPARDISO_TRACEOÓ$�Daq�@½ ILU_TRACERÓ$�Da 
'A��N¢QK::8¤9(ÀS��_`Dc��������«¬da 
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1� �ß 3$6 BC 
FILE_VER int -1 ./01��»(N-��1� 

jB 1OÊ$V/¾¿�À¼½NÊ$K�� 
TRACE int 0 'A����¿V1@½TUV0@½@n 
SOLVER int 0 ,(-V0@½23	V10@½45	 
THREADS int 1 �A��� 

0@½ CPU�A���V1L+@½Ó$6 
CPU�A���KCPU£�Bn|Do#� 
&7@�VØI�CU¢{[\KØI�|SN

¯hev� 
CHECK_RESULT_LIM double 1.0e-3 Î¸ÏÐN8¤9(À�p6 

7:8¤9(Àeþ`L+@½<�� 
0@½�q�&@n 

SAVE_ALL int 0 ��èé��¿V1@½TUV0@½@n 
,(-!"ÞB����O�»(èé 
alsvSave0001r9999rèé�s(2 
alsv.inir./01� 
matCoef.mtxr!�"# 
vecFix.mtxræ$%&'( 
vecVar.mtxr*�%&'( 
vecDiff.mtxrt¤%&'(VAx-b 
result.txtrÎ¸V7:Ë::8¤9(À 

REV_DIAGZERO int 1 :u 0���vì��¿ 
0@½@nV1@½ÝÅV2@½w( 
vì�D[\KV,(-� �N¶:uÔEN

0���OXx6B*, 
ÝÅN[\V:u 0TU¼�23@½vì 
:u 0TUSvì@n�� ILU�� � 

REV_DIAGZERO_VAL double 1.0e-12 :u 0vìÞBÊ$�DXx6 
DIAG_SCALE int 0 Áç�N6V^�n@{å 
USER_I1 int 0 ���ey�B^gD6 
USER_I2 int 0 ���ey�B^gD6 
USER_I3 int 0 ���ey�B^gD6 
USER_I4 int 0 ���ey�B^gD6 
USER_D1 double 0.0 ���ey�B^gD6 
USER_D2 double 0.0 ���ey�B^gD6 
USER_D3 double 0.0 ���ey�B^gD6 
USER_D4 double 0.0 ���ey�B^gD6 
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1� �ß 3$6 BC 
ILU_TRACE int 0 ILU'A��"�zV0@½@n 

Ó$�z£�B'A���� 
x_{��Q@DNS 100L+RS 
��N TRACEe 0@½��_`@{ 

ILU_FILLIN int 0 ILU��(���¿ 
1@½ ILU��(�V0@½ ILU0 
ILU_FILLINMINN��eq� 
ìnQ���D���sB@DåeTD 
{NP	SP©@{���eP©DChB@

DåK¡@{ 
�����T|U§Q@½@{ 

ILU_FILLINMIN double 1.0e-3 ILU��(��x6 
ILU � �B"#�O*ô�D6eþ`L+
@½ 0���|àB���O}~ 
6ex_{¯]��(�e�gD 
"#B:�DLMN7:6�ðñ 
"#���::6N�¥6 * FILLINMIN 
��sO~�BKe���£�B��eq� 
1.0e-1r-8YtS��V-3r-5Yte¢{ 
'A��N“fill-in ... increase ...”S�~���
�OÏÐ&7V0 @½·¸@nV¢��D��
���e�g�{ 

ILU_REV_DIAGZERO_VAL double 1.0e-12 ILU� �B:u 0e��no[\VøþBÊ
$�DXx6 
REV_DIAGZERO_VAL��{ ILU� ÁçS
N¶^� 

ILU_ACCEL double 1.0 ILU~s!� 
1r1.3YtS��V|`B¢¡�s� 

ITER_PREILU int 1 23 ILU�� ��¿ 
1@½TUV0@½@n 
@nSR���D[\KTDe�jB�67 
@nS ITER_R_TYPE e 0 ����D&7
6e¥�{ 

ITER_RESOLVE double 1.0e-10 ^k8¤ 
7:8¤9(Àeþ`LM@½ÔD 
ÔDnzRþN5tKèc_`dVÎ¸ÏÐ�

�N¶èc_`D 
]�S�9I�/�D&76TU 

ITER_STEPTRACE int 0 23�0�/'A���zV0@½@n 
Ó$�0�/�z£�B'A���� 
x_{��Q@DNS 100L+RS 
��N TRACEe 0@½��_`@{ 
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1� �ß 3$6 BC 
ITER_MAXSTEP int 5000 23�¥�0�/� 
ITER_MAXSTEP_SIZE double 0.0 "#Gb£�N23�¥�0�/�~µ6 

LMN6O�¥�0�/�B~µ 
"#Gb * MAXSTEP_SIZE 

ITER_GIVEUP int 200 �9I�/�0�/�zV0@½@n 
TDYt8¤e�UVø`L+��n@Q@Â

o[\B� Oìj!" 
7:8¤9(Àeþ`LM@½Ül�q�& 
RESOLVE * GIVEUP_CHECK 
Ül�q�&ÞB9(Àeþ`L+@½!" 
�l9(À * GIVEUP_REDUCT  

ITER_GIVEUP_CHECK double 1.0e5 �9I�/�q�&6 
8¤9(ÀO�q�&�D6SVRESOLVEB
�©Dð= 

ITER_GIVEUP_REDUCT double 0.5 �9I�/�¡6 
�9I�/�0�/�z×Bþþ|S�½@

©`��9I�/ 
ITER_CORRECT_R int 100 t¤%&'(vì�zV0@½@n 

t¤Kæ$%&'( b|SN¤ 
Ó$�0�/�z£�Bt¤%&'(Ovì 
8¤N�¥O�gD·¸TU 

ITER_R_TYPE int 0 ��0���t¤%&'(�ß 
0@½ r0c=b-AxdV1@½�� 
r0N�e¢QN[\�s 
r0S ITER_PREILUe 0����D&76
e¥�{ 

SAFE_CR int 1 Áç�N6V^�n@{å 
SAFE_CORRECT_Y int 1 Áç�N6V^�n@{å 
STABL_L int 1 Áç�N6V^�n@{å 
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1� �ß 3$6 BC 
PARDISO_TRACE int 0 PARDISO'A����¿ 

1@½TUV0@½@n 
��N TRACEe 0@½��_`@{ 

PARDISO_MEM_LIM int 0 PARDISO���(�V0@½@n 
Ó$6 kb CU��^����e¥�©`�
<�� 

PARDISO_STAT int 0 PARDISO_ÝNùú@Y�BC�� 
1@½TUV0@½@n 

PARDISO_ITER int 2 45	!"×B®@23	S5tO���

D�¥l� 
¥�Q�D�<��B@D[\TU 
PARADISO <��S�����BLMN�f
eTD[\VþN6Ox_Q�D�l�S�D

&76TU 
“iterative refinement problem” 

PARDISO_PIVOT int 13 ���}ö$�V1.0 E-(Ó$6) 
"#N���cá��'dN6ex_{[\B

�O}`ögD^v 
Ó$6e¥�{c}ö$�ex_{d�}öl

�K¢Q@DeVT|U5t�+N·¸@n 
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���� 

 
LMB"#GbV����V´µÞ�N¿��O��a23	K ILU0�� STDa 
P	LLN./01�K3$6STDa��÷¶@NSj��B*gDq�K@{a 
5tR3$6STDa´µÎ¸N7:8¤9(ÀK���BCU�eTUV1.0e-4r-17 STDa¢
QK 1.0e-11r-13YtSTDa&7@½�5tSVG @½�5tSPQChB@Âz{Da 
�+çN���K.�N,(-N¶P©oRNSTDa 
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ILU��(�O^h���S 2r3�YtsQ@DasQ@½@{[\R¢{a 
ILU�� K� Þ�e�{NS0�¿(�A��SÅÆ�Da 
 
 

I ���� �N^vKLMNChB@Da���£�B¤�eTDo¦V��CøN6STDa 
I ILU��(�K�~�D"#��N�B�é�Da 
I 45	K"#N��£�B¥�Q�@UCÏS@{a 
 
P	 23	cILU0d 23	cILU��(�d 45	 
���� � 
c���-'�Ë����d 

50Yt 100r150Yt ��r�� 
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0���1���234 

 
I <@<���:;=OLMB��a"#*ôB�{zK>?@"#«¬a 
<�������K”ALSVERR:...”���_`Da 
|`B� �����” ALSVWRN:...”e��_`DaÅÆ&7STDe��OÏÐno�e{{a 

 
�� ´µ�B 0 @]e��nz´µ� 
¡þU��{Y� >?@"#V23	 
¢ß�	 ,(-N@U6e<��V<�������B”nan error” 
:� P	O*gDV&7@½"#*ô 

 
�� ����£ 
¡þU��{Y� "#Gbe¥�{V>?@"#V45	 
¢ß�	 ,(-N@U6e<��V<�������BLMN�� 

”Alloc error”V”too large memory”V”not enough memory” 
topØ���@]S���OÏÐ�D� 100%¤{ 
�»(I&��e¥�nz�{c����¦�/��d 

:� P	O*gDV"#GbO�½�V&7@½"#*ô 
 
�� � e�jB§Þ� 
¡þU��{Y� "#Gbe¥�{V>?@"#V23	 
¢ß�	 <��K��n@{e� e!�½@{ 

23	'A��O¨D���n@{ 
45	'A��O¨D���^����e¥�{ 

:� killØ����S/¾��©ª 
P	O*gDV"#GbO�½�V&7@½"#*ô 

 
�� 23	�¥�0�/�f« 
¡þU��{Y� >?@"#V23	 
¢ß�	 ,(-N@U6e<��V<�������B” Step over” 
:� P	O*gDV&7@½"#*ô 

�¥�0�/�O��nzR·¸e@{åe¢{c���7d 
 
�� 5t�£ 
¡þU��{Y� >?@"# 
¢ß�	 Î¸ÏÐN@U6e<��V<�������B” Limit ... over” 

Î¸ÏÐno8¤9(Àe¥���D 
:� P	O*gDV&7@½"#*ô 
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�� 45	×N23��� 
¡þU��{Y� 45	 

PARDISO_ITER./01�e¥�{ 
3$6@½¯�º]¡þ½@{ 

¢ß�	 ,(-N@U6e<�� 
<�������B“iterative refinement problem” 

:� PARDISO_ITEROx_Q�D�D 
 
 
 
0���567�� 

 
I PQåe>?@"#N��OLMB��a&7@½��©DåeU|n{a 
I þ`½K'A��NEFÎ¸SÏÐS�Da 
 
(1) ��� 
I ���Kx�CUP©DÏ=e�{a23	Ë45	NhE.��©eP©D[\R¢Q@Da 
(2) ¬¥��� 
I Gb�����e�jB¥�{�����£SP©@Q@Da 
(3) :u 0��� 
I :uÔEB 0���eTD�23	SPQNK?n{a45	SR 0���e¢{�P©@{[\e
TDa 
(4) "�����x 0 
I |D£����e@{"eTD�PQNe�jB?n{a 
(5) "�����¥¬¥ 
I GbN 1  OfgDCh@"����eTD�23	SK¯�º]P©@{aiK�®!�D
ILUe�jB�Q@D[\RTDa 
I 45	SRPQNe?nQ@UVP©zR§Þ�¼¼ÂoU�Da 
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'A��BCU� NY�OÏÐS�Da” ALSVTRC:...”���_`Da 
./01�N TRACEO 1VITER_STEPTRACEO 100Bno[\Nx"¯OLMB��a 
 
ALSVTRC: Init ver 1 option file 'alsv.ini' ver 1 
ALSVTRC: Open matCode='matrix coordinate real general' 
ALSVTRC: Get matrix size 155924 - 5416358 
ALSVTRC: Open matCode='matrix array real general' 
ALSVTRC: Get vector size 155924 
ALSVTRC: Option: Solver 
ALSVTRC: -  USER_I1 0, USER_I2 0, USER_I3 0, 
ALSVTRC: -  USER_I4 0, FILE_VER 1, TRACE 1, 
ALSVTRC: -  SOLVER 0, THREADS 4, REV_DIAGZERO 1, 
ALSVTRC: -  SAVE_ALL 0, DIAG_SCALE 0, ILU_TRACE 0, 
ALSVTRC: -  ILU_FILLIN 0, ITER_PREILU 1, ITER_CORRECT_R 100, 
ALSVTRC: -  ITER_STEPTRACE 100, ITER_MAXSTEP 5000, ITER_R_TYPE 0, 
ALSVTRC: -  ITER_GIVEUP 200, SAFE_CR 1, SAFE_CORRECT_Y 1, 
ALSVTRC: -  STABL_L 1, PARDISO_TRACE 1, PARDISO_MEM_LIM 0, 
ALSVTRC: -  PARDISO_STAT 0, PARDISO_ITER 2, PARDISO_PIVOT 13, 
ALSVTRC: -  USER_D1 0.0000e+00, USER_D2 0.0000e+00, 
ALSVTRC: -  USER_D3 0.0000e+00, USER_D4 0.0000e+00, 
ALSVTRC: -  REV_DIAGZERO_VAL 1.0000e-12, CHECK_RESULT_LIM 1.0000e-03, 
ALSVTRC: -  ILU_REV_DIAGZERO_VAL 1.0000e-12, ILU_ACCEL 1.0000e+00, 
ALSVTRC: -  ILU_FILLINMIN 1.0000e-03, ITER_MAXSTEP_SIZE 0.0000e+00, 
ALSVTRC: -  ITER_RESOLVE 1.0000e-10, ITER_GIVEUP_CHECK 1.0000e+05, 
ALSVTRC: -  ITER_GIVEUP_REDUCT 5.0000e-01, 
ALSVTRC: Analyse in solver data type real 
ALSVTRC:  - abs / rel norm 1.5291e+12 
ALSVTRC:  - mat size 155924 data num 2094873 
ALSVTRC:  - abs diag min 3.2174e-05 diag max 6.0169e+05 max 6.5632e+11 
ALSVTRC:  - diag zero 0 -> 0 row data num min 1 max 6931 
ALSVTRC: ILU 0 accel 1.0000e+00 
ALSVTRC: ILU 0 L 1293803 U 645146 All 2094873 
ALSVTRC: Iter stab pre 1 step trace 100 norm-0 1.5291e+12 
ALSVTRC:  - resolve 1.0000e-10 max k 5000 correct r 100 rtype 0 
ALSVTRC:  - giveup 200 check 1.0000e-05 reduct 5.0000e-01 
ALSVTRC: Iter stab loop step 100 abs norm 1.7705e+07 resolve 1.5291e+02 
ALSVTRC: Iter stab loop step 200 abs norm 4.7095e+05 resolve 1.5291e+02 
ALSVTRC: Iter stab loop step 300 abs norm 2.0221e+05 resolve 1.5291e+02 
ALSVTRC: Iter stab loop step 400 abs norm 9.6288e+03 resolve 1.5291e+02 
ALSVTRC: Iter stab loop step 500 abs norm 6.9204e+02 resolve 1.5291e+02 
ALSVTRC: Iter stab end 1 step 576 abs norm 1.0197e+02 resolve 1.5291e+02 
ALSVTRC: Time Solver:  
ALSVTRC:  - times 16.660s clock 64.990s omtime 16.659s 
ALSVTRC: Check solver result norm rel 6.6689e-11 abs 1.0197e+02 
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<@'A��OLMB��a 
 
1�¦�� �� 
Option ./01�NÁò 
Analyse 
I data type 
I abs / rel norm 
mat size 
data num 
abs diag min 
diag max 
max 
diag zero 0 -> 0 
row data num 

���NEFÎ¸V>?@"#N¢ßBÄ· 
����ßcx�Ë���d 
::8¤9(À�7:8¤9(ÀN*,ð=c;b;d 
"#Gb 
"#���� 
"#:uÔEN::6�x6 
"#:uÔEN::6�¥6 
"#����N::6�¥6 
"#:u 0����V”->”L°Kvì6 
"#N�"�����xË�¥6 

Iter stab loop step 23�0�/N8¤9(À�^k5tV��Y�OÏÐ 
�0�/#$K 0%��S��_`D 

PARDISO symbolic  
factorization end  
memory  

45	N��^���� 

Time ´µÞ�Vtimes� omtimeKijN´µÞ� 
clockK�A��£�N´µÞ�N±² 

 
 
 
0�$�>?�" 

 
I GH�'O�©D[\KLMN��O��(�S�Da¢{�eGH�'O�©��{a 
 
³Ix"ÙÚ 
³IÆÔ/¾¿�ÀÁò 
³I<������� 
³I'A�� 
³I�����»(èé���c./01�N SAVE_ALLd 
 
 


