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Ì�0�µ

Intel Math Kernel Library(MKL)êÆØ%¥

VNI IMSL8ÜêÆ�ÚO¼ê

HP MLIBêÆ¼ê¥

IBMêÆ¼ê¥µ

êÆ\�fXÚµMASS
Ä��5�ê¥µBLAS
ó§��Æf¼ê¥µESSL
¿1ó§��Æf¼ê¥µPESSL
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Intel MKL

����XÚ HP RX26008+Úé�8+þSCk Intel MKLµ

HP RX26008+µSC3 /opt/intel/mkl/<version>§Ù¥
<version>�� 8.0!9.0!9.1.023 Ú 10.0.2.018§A¦^éA
lib/648¹e�§Ù{ lib/32Ú lib/em64t�ØA¦^

é�8+µ��� 10.0.4.023§SC3 /opt/intel/mkl/10.0.4.023§
äk i386Ú AMD64(em64t)ü���§©OéA�8¹� lib/32
Ú lib/em64t£�k��éA IA64� lib/648¹§3é�8+þÃ
{¦^¤

±eò± Linux AMD64XÚ�~0�"
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�¸��

bashe�3 ˜/. bash profile �a©�¥V\±e�è��MKL¤
I��¸Cþ INCLUDE!LD LIBRARY PATHÚMANPATH
�µ
�

. /opt/intel/mkl/10.0.4.023/tools/environment/mklvarsem64t.sh

� �

cshe�3 ˜/. login �a©�¥V\±e�è��MKL¤I��
¸Cþ INCLUDE!LD LIBRARY PATHÚMANPATH�µ
�

. /opt/intel/mkl/10.0.4.023/tools/environment/mklvarsem64t.csh

� �

5¿µ.� /�mk���
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MKLÌ�SN

MKLÌ��¹XeSNµ

Ä��5�êfXÚ¥(BLAS)

lÑÄ��5�ê¥(Sparse BLAS)

�5�ê¥(LAPACK)

�*Ð5�5�ê¥(ScaLAPACK)

lÑ¦)§S(Sparse Solver routines)

�þêÆ¥¼ê(Vector Mathematical Library functions)

�þÚO¥¼ê(Vector Statistical Library functions)

Fá�C�§S(Fourier Transform functions (FFT))

8+�Fá�C�§S(Cluster FFT)

«m¦)§S(Interval Solver routines)

n�C�§S(Trigonometric Transform routines)

Ñt!.Ê.dÚM�î¦)§S(Poisson, Laplace, and
Helmholtz Solver routines)

`z£&6�¤¦)§S(Optimization (Trust-Region) Solver
routines)
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MKL8¹SN

8¹ SN

<mkl dir> MKL Ì8¹§'X /opt/intel/mkl/10.0.4.023
<mkl dir>/benchmarks/linpack �¹ OpenMP�� LINPACK�ÄO§S
<mkl dir>/benchmarks/mp linpack �¹MPI �� LINPACK�ÄO§S
<mkl dir>/doc MKL ©�8¹
<mkl dir>/examples �
~f§ïÆ^rë�ÆS

<mkl dir>/include ¹k INCLUDE©�
<mkl dir>/interfaces/blas95 �¹ BLAS � Fortran 90 µC9^u?È¤¥�makefile
<mkl dir>/interfaces/LAPACK95 �¹ LAPACK�Fortran 90 µC9^u?È¤¥�makefile
<mkl dir>/interfaces/fftw2xc �¹ 2.x � FFTW(C ��)µC9^u?È¤¥�makefile
<mkl dir>/interfaces/fftw2xf �¹ 2.x � FFTW(Fortran ��)µC9^u?È¤¥�makefile
<mkl dir>/interfaces/fftw3xc �¹ 3.x � FFTW(C ��)µC9^u?È¤¥�makefile
<mkl dir>/interfaces/fftw3xf �¹ 3.x � FFTW(Fortran ��)µC9^u?È¤¥�makefile
<mkl dir>/interfaces/fftw2x cdft �¹ 2.x �MPI FFTW(8+ FFT)µC9^u?È¤¥�makefile
<mkl dir>/lib/32 �¹ IA32 e��·�¥Ú��8I©�
<mkl dir>/lib/em64t �¹ EM64T e��·�¥Ú��8I©�
<mkl dir>/man/man3 MKL � man ©�
<mkl dir>/tests �
ÿÁ©�

<mkl dir>/tools/builder �¹^u)¤½�Ä��ó�¥�óä

<mkl dir>/tools/environment �¹^u���¸Cþ� shell��
<mkl dir>/tools/support �¹¦^ Intel Premier |±�¤I��� ID ÚN��è�&E
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ó�MKL

3§S¥ó�MKL¥¥� libyyy.a½ libyyy.so§�æ^ü«�ªµ

3ó�1¥§�Þ¹k�é½ýé´»�¥¶§'Xµ

<ld> prog.o /opt/intel/mkl/10.0.4.023/em64t/libmkl solver.a \
/opt/intel/mkl/10.0.4.023/em64t/libmkl intel.a \
/opt/intel/mkl/10.0.4.023/em64t/libmkl intel thread.a \
/opt/intel/mkl/10.0.4.023/em64t/libmkl core.a \
/opt/intel/mkl/10.0.4.023/em64t/libguide.so −lpthread
Ù¥ <ld>�ó�·-§'X ld§yprog.o´^r�8I©�

Äk�Þ¤I�MKL¥§,��XXÚ¥ libpthreadµ
3ó�1¥§|^ -L<path>�Þ¹k�é½ýé´»�¥¶£�
²|¢¥�´»¤§Ú -I<include>£�²|¢Þ©��´»¤
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ó�

X®²|^c¡¤`�mklvarsem64t.sh��ÐMKL�¸Cþ§þ¡
K�±{z�ÃI�½¥¤3�ýé´»§�I�|^ -l<¥¶>�²

¤I��¥=�"

ó�MKL¥��²¥�´»Ú¥¶Xeµ

<files to link>

−L<MKL path> −I<MKL include>

[−I<MKL include>/{32|em64t|{ilp64|lp64}|64/{ilp64|lp64}}]

[−lmkl blas{95|95 ilp64|95 lp64}]

[−lmkl lapack{95|95 ilp64|95 lp64}]

[<cluster components>]

−lmkl {intel| intel ilp64 | intel lp64 | intel sp2dp |gf | gf ilp64 |gf lp64}

−lmkl {intel thread|gnu thread|pgi thread|sequential}

[−lmkl lapack] −lmkl core

{−liomp5|−lguide} [−lpthread] [−lm]

þ¡´Ä�ó�·-§X�·�ó�§Iò¹k -l�¥¶^¹k¥©�
�´»5�O§X^ $MKLPATH/libmkl core.a�O -lmkl core§Ù¥
$MKLPATH�^r½Â���MKL¥8¹��¸Cþ"
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VNI IMSL

IMSL´ VNIúi��@���êÆ�ÚOê�¼ê¥§U
4¦
^öi\�¦��A^XÚ¥

IMSLJøp�U�O�Uå¿Jø¤k;[¤I�mu�ï��
°�êÆ©ÛA^§S"ù
§S¥U
4^r��¦^®²�Ð

�êÆ�ÚO�{§��g·>�§S�æ�§¿U
4^r�

´�i\�^r¤¦^� C� Fortran�ó§S¥

IMSL�MKL�'Ì�õ
È©!�Åê9ÚO��¡�¼ê

����XÚ==3 HP RX26008+þSCk VNI IMSL
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IMSL C�ó�

IMSL CêÆ¼ê¥(CNL)�¹êÆÚÚOüÜ©§Ù�Ï©��µ

MATH/LIBRARYµêÆ¥ÚAÏ¼ê¥

MATH/LIBRARY (Volumes 1, 2, and 3)
MATH/LIBRARY Special Functions

STAT/LIBRARY statistics (Volumes 1, and 2)§ÚO¥

Ï^5µ

�õê§SÑkü°ÝÚV°Ý���

Nõ�5¦)Ú��XÚ�§S¹kEêÚV°ÝEê��

l����<O�Å��?O�Å§Ù��´���
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IMSL CNLêÆ¥SN

�5XÚ(Linear Systems)

��XÚ©Û(Eigensystem Analysis)

���Cq(Interpolation and Approximation)

È©(Quadrature)

�©�§(Differential Equations)

C�(Transforms)

��5�§(Nonlinear Equations)

`z(Optimization)

AÏ¼ê(Special Functions)

ÚOÚ�Åê)¤ì(Statistics and Random Number Generator)

�<¼ê(Printing Functions)

¢^§S(Utilities)

o¬¬ (�U¤��¥%) êÆ¼ê¥�¦^ 2009 c 12 � 11 / 58



IMSL CNLÚO¥SN

Ä�ÚO(Basic Statistics)
£8(Regression)
�'5����(Correlation and Covariance)
Cþ©ÛÚ�O¢�(Analysis of Variance and Designed
Experiments)
ýéÚlÑêâ©Û(Categorical and Discrete Data Analysis)
�ëêÚO(Nonparametric Statistics)
[ÜûÐÝÿÁ(Tests of Goodness-of-Fit)
�mS�Úýÿ(Time Series and Forecasting)
õCþ©Û(Multivariate Analysis)
)�ÚèF5©Û(Survival and Reliability Analysis)
AÇ©Ù¼êÚÙ��ª(Probability Distribution Functions and
Inverses)
�Åê)¤ì(Random Number Generator)
 ²�ä(Neural Networks)
�<¼ê(Printing Functions)
¢^§S(Utilities)
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IMSL CNLSC�8¹SN

HP RX26008+� IMSL CNLSC3 /opt/vnie§= <VNI DIR>8
¹§Ù{XÚÿ�SCµ

8¹ )º

<VNI DIR>/imsl/cnl600/help �Ï

<VNI DIR>/imsl/cnl600/itanium/bin ���¸Cþ���

<VNI DIR>/imsl/cnl600/itanium/examples �
~f

<VNI DIR>/imsl/cnl600/itanium/include Þ©�

<VNI DIR>/imsl/cnl600/itanium/lib ¥©�

<VNI DIR>/imsl/cnl600/itanium/notes `²©�
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ó� IMSL CNL I

¦^ CNL�§I�3§S�ºÜ�¹éA�Þ©�µ

êÆ¥µ#include<imsl.h>

ÚO¥µ#include<imsls.h>

^r�±|^ . <VNI DIR>/imsl/cnl600/itanium/bin/cnlsetup.sh5
�� CNL�¸Cþ§$1d·-�§�¦^Xe�¸Cþ?1?Èµ

$CCµC§S�?È·-

$CFLAGSµC?ÈÀ�

$LINK CNL SHAREDµ��ó�� IMSL¥�À�

$LINK CNL STATICµ·�ó�� IMSL¥�À�

$LINK CNL SHARED SMPµ��ó�� OpenMP IMSL¥�À
�§|± BLASÚ LAPACK

$LINK CNLµ�du $LINK CNL SHARED

$LINK CNL SMPµ�du $LINK CNL SHARED SMP
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ó� IMSL CNL II

^r�^ echo·-5�w�½�¸Cþ�äNSN§'X
echo $LINK CNL§��^ env·-�w¤k®����¸CþSN"
IMSL C§S�^e¡�ª?1?Èµ
$CC −o <executable> $CFLAGS <main.c> $LINK CNL
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IMSL Fortran�ó�

IMSL Fortranê�¼ê¥(FNL)�¹êÆÚÚOüÜ©§�Ï©��µ

MATH/LIBRARYµêÆ¥ÚAÏ¼ê¥

MATH/LIBRARY (Volumes 1, 2, and 3)
MATH/LIBRARY Special Functions

STAT/LIBRARY statistics (Volumes 1, and 2)§ÚO¥

Ï^5µ

�õê§SÑkü°ÝÚV°Ý���

Nõ�5¦)Ú��XÚ�§S¹kEêÚV°ÝEê��

l����<O�Å��?O�Å§Ù��´���
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IMSL FNLêÆ¥SN

IMSL FNLêÆ¥Ì��¹±eSNµ

�5XÚ(Linear Systems)

��XÚ©Û(Eigensystem Analysis)

���Cq(Interpolation and Approximation)

È©��©(Integration and Differentiation)

�©�§(Differential Equations)

C�(Transforms)

��5�§(Nonlinear Equations)

`z(Optimization)

Ä�Ý
/�þö�(Basic Matrix/Vector Operations)

�5�êö�ÚÏ^¼ê(Linear Algebra Operators and Generic
Functions)

¢^§S(Utilities)
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IMSL FNLÚO¥SN I

Ä�ÚO(Basic Statistics)

£8(Regression)

�'5(Correlation)

Cþ©Û(Analysis of Variance)

Cþ©ÛÚ�O¢�(Analysis of Variance and Designed
Experiments)

ýéÚlÑêâ©Û(Categorical and Discrete Data Analysis)

�ëêÚO(Nonparametric Statistics)

[ÜûÐÝÿÁ(Tests of Goodness-of-Fit)

�mS�Úýÿ(Time Series and Forecasting)

����EÚÏf©Û(Covariance Structures and Factor
Analysis)

�Oª©Û(Discriminant Analysis)

o¬¬ (�U¤��¥%) êÆ¼ê¥�¦^ 2009 c 12 � 18 / 58



IMSL FNLÚO¥SN II

8+©Û(Cluster Analysis)

Ä�(Sampling)

)�©Û!)·ÿÁÚèF5©Û(Survival Analysis, Life Testing
and Reliability)

õ� �(Multidimensional Scaling)

�ÝÚML��O(Density and Hazard Estimation)

�5�<Åã�(Line Printer Graphics)

AÇ©Ù¼êÚÙ��ª(Probability Distribution Functions and
Inverses)

�Åê)¤ì(Random Number Generator)

¢^§S(Utilities)
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IMSL FNLSC�8¹SN

HP RX26008+� IMSL FNLSC3 /opt/vnie§= <VNI DIR>8
¹§Ù{XÚÿ�SCµ

8¹ )º

<VNI DIR>/imsl/fnl600/help �Ï

<VNI DIR>/imsl/fnl600/itanium/bin ���¸Cþ���

<VNI DIR>/imsl/fnl600/itanium/examples �
~f

<VNI DIR>/imsl/fnl600/itanium/include Þ©�

<VNI DIR>/imsl/fnl600/itanium/lib ¥©�

<VNI DIR>/imsl/fnl600/itanium/notes `²©�
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ó� IMSL FNL

^r�±|^ . <VNI DIR>/imsl/fnl600/itanium/bin/fnlsetup.sh5
�� FNL�¸Cþ§$1d·-�§�¦^Xe�¸Cþ?1?Èµ

$F90µFortran§S�?È·-

$MPIF90µFortran 90 MPI§S�?È·-

$F90FLAGSµgd�ª� Fortran 90?ÈÀ�

$FFLAGSµ�½�ª� Fortran 90?ÈÀ�

$LINK F90 SHAREDµ��ó�� IMSL¥�À�

$LINK FNL SHAREDµ�du $LINK F90 SHARED

$LINK F90 STATICµ·�ó�� IMSL¥�À�

$LINK FNL STATICµ�du $LINK F90 STATIC

$LINK F90µ�du $LINK F90 SHARED

$LINK FNLµ�du $LINK F90

$LINK MPIµ·�ó� IMSL MPI¥§IMSL¥X�Uòõ�?§
�åO��¿1�ª

$LINK MPISµ·�ó� IMSL MPI¥§r� IMSL¥3��?§
S¦^G1�ª
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IMSL Fortran§S?ÈÞ~

?Èó� Fortran§Sµ
$F90 −o <executable> $F90FLAGS <main> $LINK F90

?Èó� Fortran MPI§Sµ
$MPIF90 −o <executable> $F90FLAGS <main> $LINK MPI

5¿µ3MPI§S¥¦^ IMSL¥�§I�^ IMSL�MPI�Ð©9
(å¼ê��OMPI INITÚMPI FINALIZE§Ù{��?§ÒÚ?
§ê�¼ê��I�O�§äN��w IMSLÃþ"
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êÆ¼ê¥µHP MLIB

HP SuperdomeÑÖìþSC�êÆ¼ê¥Ì�k HPp5UêÆ
¥(MLIB)§^r�±��N^§±Jp5U!\¯mu"����Ù
{²�vkSC HP MLIB"
MLIBÌ��¹8�|¤Ü©µ

VECLIBµ�¹Ä��5�ê¥(BLAS)ÚFá�C�§S(FFT)

LAPACKµ�5�ê¥

ScaLAPACKµ�*Ð5�5�ê¥

SuperLUµ�¹©ÙªlÑ�5XÚ¦)¥(Sparse Linear System)

SOLVERSµ�¹��lÑ�5XÚ¦)¥(Direct Sparse Linear
System Solvers)Úãy©§S(Graph Partitioning)§�^ué¡õ
?ne�XÚ

VMATHµ�þêÆ¥(Vector Math Routines)§�¹ C!C++Ú
Fortran 90~^��
IþêÆ¼ê"©�ü�¥µ4i!�ê�
VMATHÚ 8i!�ê� VMATH8
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MLIB8¹SN

8¹ )º

<MLIB dir> MLIBÌ8¹µ/opt/mlib
<MLIB dir>/lib/hpux32/liblapack.# 32   LAPACK¥
<MLIB dir>/lib/hpux32/libscalapack.# 32   ScaLAPACK¥
<MLIB dir>/lib/hpux32/libsolvers.# 32   SOLVERS¥
<MLIB dir>/lib/hpux32/libsuperlu dist.# 32   SuperLU ¥

<MLIB dir>/lib/hpux32/libveclib.# 32   VECLIB¥
<MLIB dir>/lib/hpux32/libvmath.# 32   VMATH
<MLIB dir>/lib/hpux64/liblapack# 64   LAPACK¥
<MLIB dir>/lib/hpux64/liblapack8# 64   8 i!�ê LAPACK¥
<MLIB dir>/lib/hpux64/libscalapack# 64   ScaLAPACK¥
<MLIB dir>/lib/hpux64/libscalapack8# 64   8 i!�ê ScaLAPACK¥
<MLIB dir>/lib/hpux64/libsolvers# 64   SOLVERS¥
<MLIB dir>/lib/hpux64/libsolvers8# 4   8i!�ê SOLVERS¥
<MLIB dir>/lib/hpux64/libsuperlu dist# ©Ùª 64   SuperLU ¥

<MLIB dir>/lib/hpux64/libsuperlu dist8# ©Ùª 64   8i!�ê SuperLU ¥

<MLIB dir>/lib/hpux64/libveclib# 64   VECLIB¥
<MLIB dir>/lib/hpux64/libveclib8# 64   8 i!�ê VECLIB¥
<MLIB dir>/lib/hpux64/libvmath# 64   VMATH
<MLIB dir>/lib/hpux64/libvmath8# 64   8 i!�ê VMATH
<MLIB dir>/share/man/man3.Z man 3�©�
<MLIB dir>/include ¤I��Þ©�

Ù¥ #�±� a!so§©OéA·�Ú��ó��¤I��¥©�"
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ó�MLIB

LAPACK!ScaLAPACK!©Ùª SuperLU!SOLVERSÚ VMATH�
ó��ª� VECLIBaq§�©OÏL -llapack!-lveclib!
-lscalapack!-lsuperlu dist!-lsolvers!-lvmath½ -llapack8!
-lveclib8!-lscalapack8!-lsuperlu dist8!-lsolvers8 lvmath8�ó�§e
¡± VECLIB�~0�3§S¥ó�MLIB¥"
kA«�ª�±ó� VECLIB§Ï~�±3 f90!cc!c89·-¥|^
-lveclibÀ���ó�§%@ó� 32 �¥"�¹k -aarchive shared
À��ó������¥(.a)"XJd¥Ø�3§K}Áó���
¥(.so)"XJ�¹k -aarchive sharedÚ -ashared archive§ò%@ó�
��¥"
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Ä�ó��ª

f90 [options] file ... −Wl,−aarchive shared −lveclib

cc [options] file ... −Wl,−aarchive shared −lveclib −lcl −lm

aCC [options] file ... −CWl,−aarchive shared −lveclib −lcl −lm
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�²¥´»�ó��ª

f90 [options] file ... /opt/mlib/lib/[hpux32|hpux64]/libveclib.a

cc [options] file ... /opt/mlib/lib/[hpux32|hpux64]/libveclib.a −lcl −lm

aCC [options] file ... /opt/mlib/lib/[hpux32|hpux64]/libveclib.a −lcl −lm

XJ^ -libveclib.so�O -libveclib.a§Kò¦^�����¥"
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ó��ª

�Wl,-aarchive shared,L/opt/mlib/lib/[hpux32|hpux64](Ü¦^
f90 [options] file ... Wl,−aarchive shared,L/opt/mlib/lib/[hpux32|hpux64] −lveclib

cc [options] file ... Wl,−aarchive shared,L/opt/mlib/lib/[hpux32|hpux64] −lveclib −lcl −lm

aCC [options] file ... Wl,−aarchive shared,L/opt/mlib/lib/[hpux32|hpux64] −lveclib −lcl −lm
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ó��ª

�� LDOPTS�¸Cþ�¹ -aarchive shared,L/opt/mlib/
lib/[hpux32|hpux64]±ó�§'X export LDOPTS=
”−aarchive shared,−L/opt/mlib/lib/hpux32”§,�^ -lveclibó�µ

f90 [options] file ... −lveclib

cc [options] file ... −lveclib −lcl −lm

aCC [options] file ... −lveclib −lcl −lm
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ó��ª

|^ +DD64À�ó� VECLIB8¥)¤ 64 ��1§S§¿�(Ü
+i8!+autodblÚ +autodbl4

f90 +DD64 +i8 [options] file ... Wl,−aarchive shared −lveclib8

cc +DD64 [options] file ... Wl,−aarchive shared −lveclib8 −lcl −lm

aCC +DD64 [options] file ... Wl,−aarchive shared −lveclib8 −lcl −lm
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IBMêÆ¼ê¥

IBM JS22þ8cSC�êÆ¼ê¥Ì�kµ

êÆ\�fXÚµMathematics Acceleration Subsystem(MASS)

Ä��5�êfXÚ¥µBasic Linear Algebra Subprograms
(BLAS)

ó§��Æf¼ê¥µEngineering and Scientific Subroutine
Library(ESSL)

¿1ó§��Æf¼ê¥µParallel Engineering and Scientific
Subroutine Library(PESSL)

þ¡êÆ¼ê¥8Ü
~^� BLAS!LAPACK!ScaLapack!FFT�
êÆ¼ê¥§^r�±��N^§±Jp5U!\¯mu"
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êÆ\�fXÚµMASS

êÆ\�fXÚ£Mathematics Acceleration Subsystem-MASS¤§´
`z�Ä�êÆSÜ¼ê§�) sin!exp�¼ê§äk 32Ú 64 �
�"?È�§3,
`z?O�¬gÄN^§½ö���½?Èëê±

?1wªN^"
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XL C/C++¥N^MASSIþ¥

MASSIþ¥ libmass.aSC3 /usr/libe§�¹�
`zL�~^ê
ÆSÜ¼ê§ù
¼ê3^r¦^Xeëê?È§S�ògÄN^µ

-qhot -qignerrno -qnostrict

-qhot -O3

-qsmp -O3

-O4

-O5

XL C/C++?ÈìgÄé�õêêÆ¼êN^�¯�MASS¼ê§¢
Sþ§?ÈìÄk}ÁN^�d�MASS�þ¥?1�þN^§XJ�
}§@oòN^Iþ¼ê"�?Èì¢ygÄ�OêÆ¥¼ê�§§N

^�¥�¹3XÚ¥ libxlopt.a¥"N^�§^rÃI3è¥V\?
ÛAÏ�N^§½öAO�½ó�� libxlopt¥"
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²(�²¦^MASSIþ¼ê

XJ^r�¦^þã�?Û`zÀ�§�²(�½N^MASSIþ¼
ê§�±æ^eã�{µ

3è¥�¹math.h±Jø¼ê�.£anint!cosisin!dnint!
sincosØ	¤

3è¥�¹mass.h±Jø anint!cosisin!dnint!sincos¼ê�
�.

3ó���½ libmass.a
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XL C/C++¥N^MASS�þ¥

3^r¦^Xeëê?È§S�ògÄN^MASS�þ¥µ

-qhot -qignerrno -qnostrict

-qhot -O3

-O4

-O5

XL C/C++?Èì¬gÄ}ÁÏLN^�d�MASS�þ¼ê5�þ
N^Ø vdnint!vdint!vsincos!vssincos!vcosisin!vscosisin!
vqdrt!vsqdrt!vrqdrt!vsrqdrt!vpopcnt4!vpopcnt8�	�XÚê
Æ¼ê"?ÈìgÄ�OêÆ¥¼ê�§§N^�¥�¹3XÚ¥

libxlopt.a¥§^rÃI3è¥V\?ÛAÏ�N^§½öAO�½
ó�� libxlopt¥"
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²(�²¦^MASS�þ¼ê

XJ^rv¦^þã�`zÀ�§�wª�½N^�¥§�3©�¥

�¹mass.h±N^e¡�¥µ

libmassv.aµÏ^�þ¥

libmassvp3.aµ,
¼ê�é POWER3`z§Ù{�du
libmassv.a¥�

libmassvp4.aµ,
¼ê�é POWER4`z§Ù{�du
libmassv.a¥�

libmassvp5.aµ,
¼ê�é POWER5`z§Ù{�du
libmassv.a¥�

libmassvp6.aµ,
¼ê�é POWER6`z§Ù{�du
libmassv.a¥�§ïÆ3 JS22þ¦^
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XL C/C++¥N^MASS¥�?È�ó�

�
¦§Só��N^MASS¥§�3ó�ëê¥V\massÚ
massv£½massvp3!massvp4!massvp5!massvp6§�é JS22ïÆ
massvp6¤§'X^Xe�ª?1?Èµ
xlc progc.c −o progc −lmass −lmassv
XJ^r�é,
¼êN^ libmass.aIþ¥§éÙ{�¼êN^Ï
~�êÆ¥ libm.a¥�§�Ue¡6§?1?Èó�µ

)¤��¹�N^¼ê��L£���X©�©�¤"~X3§S

sample.c¥��l libmass.aN^¯����¼ê§@o�±)¤��©
� fasttan.exp§SÜ�I�k�1µtan"

|^ ld·-ó� libmass.a¥§)¤��8I©�µ
ld −bexport:fasttan.exp −o fasttan.o −bnoentry −lmass −bmodtype:SRE

|^ ar·-��d��¥µ
ar −q libfasttan .a fasttan .o

|^ xlc)¤�ª���1©��§3IOêÆ¥ libm.ac�²�¹
MASS¼ê�8I©�"ùò�ó�3d8I©�¥�¼ê£3þã~f
¥� tan¼ê¤§Ù{�òN^IOêÆ¥¥�¼êµ
xlc sample.c −o sample −Ldir containing libfasttan −lfasttan −lm
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XL Fortran¥N^MASSIþ¥

MASSIþ¥ libmass.aSC3 /usr/libe§�¹�
`zL�~^ê
ÆSÜ¼ê§ù
¼ê3^r¦^Xeëê?È§S�ògÄN^µ

-qhot -qnostrict

-qhot -O3

-qsmp -O3

-O4

-O5

XL Fortran?ÈìgÄé�õêêÆ¼êN^�¯�MASS¼ê§¢
Sþ§?ÈìÄk}ÁN^�d�MASS�þ¥?1�þN^§XJ�
}§@oòN^Iþ¼ê"�?ÈìgÄ�OêÆ¥¼ê�§§N^�

¥�¹3XÚ¥ libxlopt.a¥"^rÃI3è¥V\?ÛAÏ�N
^§½öAO�½ó�� libxlopt¥"
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²(�²¦^MASSIþ¼ê

XJ^r�¦^þã�?Û`zÀ�§�²(�½N^MASSIþ¼
ê§�æ^eã�{µ

3^r�A^¥N^MASSIþ¥?1ó�

¤kMASSIþ§S§Ø
@
3e¡�Ñ�¼ê� XL Fortran
|��SÜ¼ê	§ÃI²(�½��¬"XJI�N^Xe¼

ê§I²(�½��¬§¿��3è¥Ú^mass.includeµ
acosf!acosh!acoshf!asinf!asinh!asinhf!atan2f!atan!atanf!
atanh!atanhf!cbrt!cbrtf!copysign!copysignf!cosf!coshf!
cosisin!erff!erfcf!expf!expm1f!hypot!hypotf!lgammaf!logf!
log10f!log1pf!rsqrt!sinf!sincos!sinhf!tanf!tanhf!x**y
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XL Fortran¥N^MASS�þ¥

3^r¦^Xeëê?È§S�ògÄN^MASS�þ¥µ

-qhot -qnostrict

-qhot -O3

-O4

-O5

?ÈìgÄ}ÁÏLN^�d�MASS�þ¼ê5�þN^Ø vatan2
!vsatan2!vdnint!vdint!vsincos!vssincos!vcosisin!vscosisin!
vqdrt!vsqdrt!vrqdrt!vsrqdrt!vpopcnt4!vpopcnt8�	�XÚê
Æ¼ê"?ÈìgÄ�OêÆ¥¼ê�§§¦^�¥�¹3XÚ¥

libxlopt.a¥§^rÃI3�è¥V\?ÛAÏ�N^§½öAO�²
ó�� libxlopt¥"�þ¥�¹ 32 Ú 64 �e�¥µ

libmassv.aµÏ^�þ¥

libmassvp3.aµ,
¼ê�é POWER3`z§Ù{�du libmassv.a¥�

libmassvp4.aµ,
¼ê�é POWER4`z§Ù{�du libmassv.a¥�

libmassvp5.aµ,
¼ê�é POWER5`z§Ù{�du libmassv.a¥�

libmassvp6.aµ,
¼ê�é POWER6`z§Ù{�du libmassv.a¥�§ïÆ3 JS22 þ¦^
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XL Fortran¥MASS¥�?È�ó�

�
¦§SN^MASS¥§�3ó�ëê¥V\massÚmassv£½
massvp3!massvp4!massvp5!massvp6§ïÆ�é JS22²�¦^
massvp6¤§�^Xe�ª?1?Èµ
xlf progf. f −o progf −lmass −lmassv
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²(�²¦^MASSIþ¼ê

XJ^r�é,
¼ê¦^ libmass.aCþ¥§éÙ{�¦^Ï~�
êÆ¥ libm.a§�Ue¡6§?1?Èó�µ

)¤��¹�N^¼ê��L£���X©�©�¤"~Xé sample.f
��l libmass.aN^¯����¼ê§@o�±)¤��©�
fasttan.exp§SÜ�I�k�1µtan

|^ ld·-ó� libmass.a¥§)¤����8I©�µ
ld −bexport:fasttan.exp −o fasttan.o −bnoentry −lmass −bmodtype:SRE

|^ ar·-��d��¥µ
ar −q libfasttan .a fasttan .o

|^ xlf )¤�ª���1©��§3IOêÆ¥ libm.ac�²�¹
MASS¼ê�8I©�"ù�ò�ó�3d8I©�¥�¼ê£3d~f
¥� tan¼ê¤§Ù{�ò¦^IOêÆ¥¥�¼êµ
xlf sample.f −o sample −Ldir containing libfasttan −lfasttan −lm
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Ä��5�ê¥µBLAS

Ä��5�ê¥£Basic Linear Algebra Subprograms-BLAS¤d
libxlopt¥Jø§Ì��¹e¡�SNµ

sgemv£ü°Ý¤Ú dgemv£V°Ý¤µO�ÊÏÝ
½Ù=Ý

�Ý
-�þ¦

sgemm£ü°Ý¤Ú dgemm£V°Ý¤µO�ÊÏÝ
½Ù=Ý

�¦�\

du BLASf§S´^ Fortran��§Ïd¤këêD4æ^�´Ú^
£reference¤�ª§¤kê|´±�`k£column-major¤�ª�;"
5¿µlibxlopt¥�
Ñ�?n�è®�£Ø§3N^ù
¼ê��ÿ
Ø¬kÑ�&E�Ñ"
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ó� libxlopt¥¥� BLAS

%@��¹e§�^ XL C/C++?È�§libxlopt¥gÄ�ó��A^
§S¥§�´XJ^r¦^1n�� BLAS¥§¿��|^ libxloptJ
ø� BLAS¼ê§@o^r7L3Ù{ BLAS¥�c�² libxlopt¥"
~X§X1n�¥�¶i� libblas§^r�±|^e¡·-?Èµ
xlc app.c −lxlopt −lblas
FortranN^��ÿ§I�UìXe�ªN^µ
xlf app.f −lxlopt −lblas
d�?Èìòl libxlopt¥¥N^ sgemv!dgemv!sgemm!dgemm¼
ê§Ù{� BLAS¼êKl libblas¥N^"

o¬¬ (�U¤��¥%) êÆ¼ê¥�¦^ 2009 c 12 � 44 / 58



ó§��Æf¼ê¥µESSL

ó§��Æf¼ê¥£Engineering and Scientific Subroutine Library-
ESSL¤´��`D�f§S8Ü§�)2��éØÓ�ÆÚó§A^
�¡¤I�êÆ¼ê§Ì�A��p5U!¼êoN59´^5"

ESSLÌ��é±eO�+�é5U?1
`zµ

�5�êf¼ê

Ý
$�

�5�§

��XÚ©Û

Fá�C�!òÈÚ�'5!�'O�

üS�|¢

��

êÆÈ©

�Åê�)
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¦^ ESSL�I�5¿

ESSL�SC8¹� /usr/lib§?È�N^ëê� -lessl

éu SMP/ª� ESSL¥§�^ XL Fortran� XLSMPOPTS½
OMP NUM THREADS�¸Cþ5K� SMPe��1

X^rI^ 64 � ESSL§I�3?È��ÿV\ -q64ëê

ESSL|± XL Fortran�?È�À� -qextname§±3¼ê�V
\ §;�da¼êéØ�

|^ XL Fortran?È�§-qessl?Èëê#N3 Fortran 90SÜL
§¥N^ ESSL¼ê

AIXXÚ¥§ESSL�Uæ^Ä��ªó�§ØUæ^·��ª
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C§SN^ ESSL�Ä�?È�ª

C/C++§S� ESSL�Þ©�� essl.h§SC3 /usr/includee

Ø�^r��²gC½Â�E,êâ§ÄK^r��ÃIéyk�

C?ÈL§?1?U

XJ^r�½ÂgC�á°ÝÚ�°ÝEêêâ§I�3?Èëê

¥©OV\ -D CMPLX½ -D DCMPLX§ÄKògÄ¦^ ESSL
Þ©�¥½Â�á°ÝÚ�°ÝEêêâ
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��?È�ª

ESSL¥¶ ·-

32-bit
cc r −O xyz.c −lesslsmp

cc r −O −D CMPLX −D DCMPLX xyz.c −lesslsmpSMP

64-bit
cc r −O −q64 xyz.c −lesslsmp

cc r −O −D CMPLX −D DCMPLX −q64 xyz.c −lesslsmp

32-bit
cc r −O xyz.c −lessl

cc r −O −D CMPLX −D DCMPLX xyz.c −lesslG1

64-bit
cc r −O −q64 xyz.c −lessl

cc r −O −D CMPLX −D DCMPLX −q64 xyz.c −lessl

32-bit
cc r −O xyz.c −lessl

cc r −O −D CMPLX −D DCMPLX xyz.c −lesslG1

64-bit
cc −O −q64 xyz.c −lessl

cc −O −D CMPLX −D DCMPLX −q64 xyz.c −lessl
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C++§SN^ ESSL�Ä�?È�ª

C/C++§S� PESSL�Þ©�� essl.h§SC3 /usr/include8
¹e"� C§SØÓ§C++§SN^ ESSL?1?È�7I�½
-qnocinc=/usr/include/essl"

XJ^r¦^ IBM Open Class Complex Mathematics¥§ògÄ
¦^ ESSLÞ©�¥�½�á°ÝÚ�°ÝEêêâ"XJ^r�
½ÂgC�á°ÝÚ�°ÝEêêâ§I�3?Èó�ëê¥©O

V\ -D CMPLX§ÄK ESSLò^ IBM Open Class Complex
Mathematics¥½IOêÆ¥"

X^r�²(�½éEêO�¦^IOêÆ¥§IV\?Èëê

-D ESV COMPLEX "

EESSLÞ©�|±ü«£ãIþÑÑëê§%@�ëê�(²�
a.Ú^£type reference¤"XJ^r�(²���Ú^§�3?
Èëê¥V\ -D ESVCPTR"
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��?È�ª

ESSL¥¶ ·-

xlC r −O xyz.C −lesslsmp −qnocinc=/usr/include/essl
xlC r −O −D CMPLX xyz.C −lesslsmp −qnocinc=/usr/include/essl
xlC r −O −D ESV COMPLEX xyz.C −lesslsmp −qnocinc=/usr/include/essl

32-bit

xlC r −O −D ESVCPTR xyz.C −lesslsmp −qnocinc=/usr/include/esslSMP
xlC r −O −q64 xyz.C −lesslsmp −qnocinc=/usr/include/essl
xlC r −O −D CMPLX −q64 xyz.C −lesslsmp −qnocinc=/usr/include/essl
xlC r −O −D ESV COMPLEX −q64 xyz.C −lesslsmp −qnocinc=/usr/include/essl

64-bit

xlC r −O −D ESVCPTR −q64 xyz.C −lesslsmp −qnocinc=/usr/include/essl
xlC r −O xyz.C −lessl −qnocinc=/usr/include/essl
xlC r −O −D CMPLX xyz.C −lessl −qnocinc=/usr/include/essl
xlC r −O −D ESV COMPLEX xyz.C −lessl −qnocinc=/usr/include/essl

32-bit

xlC r −O −D ESVCPTR xyz.C −lessl −qnocinc=/usr/include/esslG1
xlC r −O −q64 xyz.C −lessl −qnocinc=/usr/include/essl
xlC r −O −D CMPLX −q64 xyz.C −lessl −qnocinc=/usr/include/essl
xlC r −O −D ESV COMPLEX −q64 xyz.C −lessl −qnocinc=/usr/include/essl

64-bit

xlC r −O −D ESVCPTR −q64 xyz.C −lessl −qnocinc=/usr/include/essl
xlC −O xyz.C −lessl −qnocinc=/usr/include/essl
xlC −O −D CMPLX xyz.C −lessl −qnocinc=/usr/include/essl
xlC −O −D ESV COMPLEX xyz.C −lessl −qnocinc=/usr/include/essl

32-bit

xlC −O −D ESVCPTR xyz.C −lessl −qnocinc=/usr/include/esslG1
xlC −O −q64 xyz.C −lessl −qnocinc=/usr/include/essl
xlC −O −D CMPLX −q64 xyz.C −lessl −qnocinc=/usr/include/essl
xlC −O −D ESV COMPLEX −q64 xyz.C −lessl −qnocinc=/usr/include/essl

64-bit

xlC −O −D ESVCPTR −q64 xyz.C −lessl −qnocinc=/usr/include/essl
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Fortran§SN^ ESSL�Ä�?È�ª

éu Fortran§S§^rÃI?Uyk�?È�ª§�I�V\7��
ëê=�

ESSL¥¶ ·-

32-bit xlf r −O −qnosave xyz.f −lesslsmp
SMP

64-bit xlf r −O −qnosave −q64 xyz.f −lesslsmp

32-bit xlf r −O −qnosave xyz.f −lessl
G1

64-bit xlf r −O −qnosave −q64 xyz.f −lessl

32-bit xlf r −O xyz.f −lessl
G1

64-bit xlf r −O −q64 xyz.f −lessl
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¿1ó§��Æf¼ê¥µPESSL

¿1ó§��Æf¼ê¥£Parallel Engineering and Scientific
Subroutine Library-PESSL¤´� ��êÆf¼ê¥§|±|^
p5U��Åë��8+þ�?nì?1¿1?n�A^"PESSL
|±3ü§Sõêâ£SPMD¤?§�.¥æ^MPI¥"PESSL
Jøe¡�¡�Ï&µ

2Ú 3?O�¿1Ä��5�êf§S£PBLAS¤
�5�ê�§

��XÚ©ÛÚÛÉ�©Û

Fá�C�

�Åê�)

éuÏ&§PESSL�¹|^MPI�Ä��5�êÏ&f¼ê
£BLACS¤§O�Kæ^ ESSL¥§PESSL|± 32 Ú 64 
� Fortran!C/C++§S�N^"

5¿ PESSL SMP¥§´^u3Jø¿1�¸£PE¤¥�MPI�
§¥§ØUÓ�3õ�§¥N^"
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¦^ PESSL�I�5¿±eA:

PESSL�SC8¹� /usr/lib§?È�N^ëê� -lpessl

éu SMP/ª� PESSL¥§�^�¸Cþ XLSMPOPTS½
OMP NUM THREADS5K� SMPe��1

X^rI�^ 64 � PESSL§I�3?È��ÿV\ -q64ëê

PESSL|± XL Fortran�?È�À� -qextname§±3¼ê�V
\ §;�da¼êéØ�

ESSLÚ PESSL´��¥§7LéÜ¦^"äk�Ó¶i��df
§S£'X libblas.a¤§¦+3?Èëê¥�O ESSL¥� �§
�òØ�¦^

AIXXÚ¥§PESSL�Uæ^Ä��ªó�§ØU·�ó�
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C§SN^ PESSL�Ä�?È�ª

CÚ C++§S� PESSL�Þ©�� essl.hÚ Cblacs.h§SC3
/usr/include8¹e

^r��ÃIéyk� C?ÈL§?1?U§Ø�^r��²gC
½Â�E,êâ

XJ^r�½ÂgC�á°ÝÚ�°ÝEêêâ§I�3?Èó�

ëê¥©OV\ -D CMPLX½ -D DCMPLX§ÄKògÄ¦^
ESSLÞ©�¥½Â�á°ÝÚ�°ÝEêêâ

�ó�Ú$1 C§S�§7L��Ü·�ëê§���æ^eL¥
�?È�ª

A^�ª ·-

mpcc r −O xyz.c −lesslsmp −lpesslsmp −lblacssmp
32-bit

mpcc r −O −D CMPLX −D DCMPLX xyz.c −lesslsmp −lpesslsmp −lblacssmp
mpcc r −O −q64 xyz.c −lesslsmp −lpesslsmp −lblacssmp

64-bit
mpcc r −O −q64 −D CMPLX −D DCMPLX xyz.c −lesslsmp −lpesslsmp −lblacssmp
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C++§SN^ PESSL�Ä�?È�ª

CÚ C++§S� PESSL�Þ©�� essl.hÚ Cblacs.h§SC3
/usr/include8¹e

� C§SØÓ§C++§SN^ PESSL?1?È�7I��½
-qnocinc=/usr/include/esslëê

XJ^r¦^ IBM Open Class Complex Mathematics¥§ògÄ
¦^ ESSLÞ©�¥�½�á°ÝÚ�°ÝEêêâ

XJ^r�½ÂgC�á°ÝÚ�°ÝEêêâ§I�3?Èó�

ëê¥©OV\ -D CMPLX§ÄK ESSLò^ IBM Open Class
Complex Mathematics¥½IOêÆ¥

XJ�²(�½�éEêO�¦^IOêÆ¥§�V\?Èëê

-D ESV COMPLEX

EESSLÞ©�|±ü«£ãIþÑÑëê§%@�ëê�(²�
a.Ú^£type reference¤"XJ^r�(²���Ú^§�3?
Èëê¥V\ -D ESVCPTR
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?È�ª

�ª ·-

mpCC r −O xyz.C $CFLAGS
mpCC r −O −D CMPLX xyz.C $CFLAGS
mpCC r −O −D ESV COMPLEX xyz.C $CFLAGS32-bit

mpCC r −O −D ESVCPTR xyz.C $CFLAGS

mpCC r −O −q64 xyz.C $CFLAGS
mpCC r −O −D CMPLX −q64 xyz.C $CFLAGS
mpCC r −O −D ESV COMPLEX −q64 xyz.C $CFLAGS64-bit

mpCC r −O −D ESVCPTR −q64 xyz.C $CFLAGS

$CFLAGS=−lesslsmp −lpesslsmp −lblacssmp −qnocinc=/usr/include/pessl
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Fortran§SN^ PESSL�Ä�?È�ª

éu Fortran§S§^r��ÃI?Uyk�?È�ª§�¦^ 64
 � Fortran 90lÑ�5�ê�§f§S�§I3?Èëê¥
\µ-I/usr/lpp/pessl.rte.common/include/64

Fortran§SN^ PESSL��æ^eL��ª?1?È

A^�ª ·-

32-bit mpxlf r −O xyz.f −lesslsmp −lpesslsmp −lblacssmp

mpxlf r −O −q64 xyz.f −lesslsmp −lpesslsmp −lblacssmp64-bit
mpxlf r −O −q64 xyz.f −lesslsmp −lpesslsmp \
−lblacssmp −I/usr/lpp/pessl.rte.common/include/64
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éX&E

¥I����¥%µ

Ì�µhttp://scc.ustc.edu.cn

>{µ0551-3602248
&�µsccadmin@ustc.edu.cn

�U¤��¥%µ

�cÌ�µhttp://124.16.151.186

ò5�¶µhttp://scc.qibebt.cas.cn

>{µ0532-80662613
&�µscc@qibebt.ac.cn

o¬¬µ

Ì�µhttp://staff.ustc.edu.cn/~hmli/

>{µ0532-80662613
&�µhmli@ustc.edu.cn!lihm@qibebt.ac.cn

�H�Ñ�ØÚU?¿�"
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