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¡¹kü�Ìª� 4.0 GHz �IBM POWER6 VØ 64  ?nìÚ�¬ 10000 =Nþ

� 146 GB� SASM�§o�Ø�m� SMPe�§�� 16 GB 667 MHz DDRS�"

ö�XÚ� IBM AIX 5.3L§SCk IBM è��� C/C++!Fortran ?ÈìÚ PE ¿

1�¸§|± C/C++ Ú Fortran77/90/95/2003 §S9 OpenMP£�U3zr
¡

SÜ�o�Ø�m¤Ú MPI ¿1§SCkêÆ\�fXÚ MASS!Ä��5�ê

¼ê¥ BLAS!ó§��Æf§S¥ ESSL ÚÙ¿1�� PESSL �§��+nXÚ

� LoadLeveler"

��HÌ�òé3dXÚþ$1����Ä�0�§�[&E�ëw�A��

H§��¥%�ò�^rI�Jø7��Eâ|±"

2 ^̂̂rrr���¹¹¹���©©©���DDDÑÑÑ

JS22 ö�XÚ� IBM AIX 5L 5.3§^rI± ssh �ª�¹þd!:�?1?

È!$1�ö�£Ø|± telnet �Æ§^r3 MS Windows e�|^ putty1 �|

± ssh �Æ�^�?1�¹¤§^rêâK�±|^ ftpÚ sftp �Æ?1DÑ£ïÆ

3�rà��¦^S�� sftp �Æ¤"

^r ssh �¹?5�%@� shell � ksh§�±|^ chsh ·-?U�gCU�

� shell§'X bash§^r?U�è�±3Ì!:£master¤þ$1 passwd ·-"

IBM AIX � UNIX XÚ��«§^r¤I��~^·-� HP UX Ú Linux a

q§�±^ man ½ö·-\ -h ½ –help ëê5�w·-&E§�[&E�ë

� AIX Ãþ"

1putty e1µhttp://scc.ustc.edu.cn/download/putty.exe
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3 GGG111999 OpenMP §§§SSS???ÈÈÈ

JS22 |± C/C++!Fortran �G1§S§±9� OpenMP Ú MPI (Ü�¿1

§S§^r�I�3�¹!:þ±�A�?È·-Úëê?1?È=�"�cSC�

?È�¸�µ

• C/C++ ?ÈìµIBM XL C/C++ Enterprise Edition V9.0

• Fortran ?ÈìµIBM XL Fortran Enterprise Edition V11.1

• MPI ¿1�¸µIBM Parallel Environment(PE) V4.3

3.1 C/C++ §§§SSS���???ÈÈÈ

IBM XL C/C++ Enterprise Edition for AIX´�«p5U�p??Èì§�^u

muE,��?1�þO��§S§��é Fortran §S?1�ómN^"Ù?È·

-Ì�� xlc!xlc++!xlC!cc!c89!c99!xlCcore!xlc++core 9�'·-µ

• xlc!xlc r7!xlc128!xlc128 r!xlc128 r4 Ú xlc128 r7µé C 
©�?1

?È"£ANSI C89!ISO C99 Ú IBM �ó*Ð¤

• xlc++!xlc++ r!xlc++ r4!xlc++ r7!xlc++128!xlc++128 r!

xlc++128 r4!xlc++128 r7!xlC!xlC r!xlC r4!xlC r7!xlC128!

xlC128 r!xlC128 r4 Ú xlC128 r7µé C++ 
©�?1?È"

• cc!cc r!cc r4!cc r7!cc128!cc128 r!cc128 r4 Ú cc128 r7µéØÎÜ

IO C �Î�è?1?È"£pre-ANSI C¤

• c89!c89 r!c89 r4!c89 r7!c89 128!c89 128 r!c89 128 r4Ú c89 128 r7µ

é��ÎÜ C89 IO� C 
©�?1?È"£ANSI C89¤

• c99!c99 r!c99 r4!c99 r7!c99 128!c99 128 r!c99 128 r4Ú c99 128 r7µ

é��ÎÜ C99 IO� C 
©�?1?È"£ISO 99¤

• xlc++core!xlc++core r!xlc++core r7!xlc++core128!xlc++core128 r!

xlc++core128 r7!xlCcore!xlCcore r!xlCcore r7!xlC128core!xlC128core r

Ú xlC128core r7µé C++ 
©�?1?È§�ò=ó��$1�¥�Ø%"
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• gxlcµ�É GNU C À�¿ò§�N���d� XL C À�§,�N^ xlc"

• gxlc++ Ú gxlCµ�É GNU C/C++ À�¿ò§�N���d� XL C++ À

�§,�N^ xlc++"

¤k��M r �N^·-�Ä
�§S�£r4 Ú r7 ©OL« DCE Ú 53 POSIX

Draft 7 Threads IO¤§Ì�^u?Èõ�§Ú OpenMP §S�¦^"128 L«

ò 64  V°Ý2:*Ð� 128  "

ù
·-m�Ì��O3u¦^�"�À�ØÓ£d��©� /etc/vac.cfg.53 �

�¤"�ë� Compiler Reference§±
)k'ù
N^·-��õ&E"

��� C/C++ ?Èì�ØÓ�A�­�ëê£Ì�± q �cM�¤µ

• -q32 ½ -q64µÀJ± 32  ½ 64  ?È�ª"ò -q32 Ú -q64 À�� -qarch Ú

-qtune À��å¦^§��é?ÈìÑÑ�8INX(�?1`z""�

�µ-q32"

• -qsmp=ompµé^/î��Å OpenMP0"�U£O OpenMP ¿1?È�-"

• -qarch=<suboption>µ�½T)¤�è£�-¤���?nìNX(�±Jp

5U"Ï~§-qarch À�#NsòA½NX(���?È�8I"éu?Û�½

� -qarch ��§?Èìò"��A½�� -qtune ��§ù�±Jø�	�5U

U?"�é JS22����� auto!pwr6 ½ pwr6e"

• -qtune=<suboption>µ�½`z��1§S�NX(�XÚ"<suboption> �

é JS22 ����� auto!pwr6 ½ pwr6e"

• -qipa=<suboption>µ�1L§m©Û`z"

• -qpdf1=<suboption>!-qpdf2=<suboption>µÏLV�½��"£PDF¤N�

`z"

• -qlanglvl=<suboptions list>µÀJ?È��ó?OÚ�óÀ�"<suboptions list>

�±�{ classic |extended|saa|saa12|stdc89|stdc99|extc89|extc99}:{ucs|noucs} ¥

�,�«"

C/C++ §S?ÈÞ~µ
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• xlc r -o yourprog yourprog.c

ò C §S yourprog.c ?È� 32  ��1§S yourprog

• xlc++ -o yourprog -q64 yourprog.C

ò C++ §S yourprog.C ?È� 64  ��1§S yourprog

• xlc r -o yourprog-omp -qsmp=omp -qarch=auto -qtune=auto -q64 your-

prog.c

ò OpenMP � C §S yourprog-omp.c ?È� 64  ��éM�²�gÄ`z

� yourprog-omp

XL C/C++ N�Jø
e�¥µ

• SMP $1�¥§|±wª¿1?nÚgÄ¿1?n"

• êÆ\�fXÚ£MASS¤¥§¹k 32 Ú 64  �`zL�êÆSÜ¼ê"

3,
`z?O�¬gÄN^§½ö|^?Èëê?1wªN^"�ë

� XL C/C++ Programming Guide ¥� Using the Mathematical Acceleration

Subsystem"

• `z�Ä��5�êfXÚ£BLAS¤¥§�±O���Ý
½Ù=�Ý
�Ý


�þ¦È§é��Ý
½Ù=�Ý
�1|Ü�Ý
¦{Ú\{"�ë� XL

C/C++ Programming Guide¥� Using the Basic Linear Algebra Subprograms"

'u IBM XL C/C++ Enterprise Edition V9.0 for AIX ?Èì��[&E§�ë

�±e]�µ

• IBM XL C/C++ Enterprise Edition V9.0 for AIX: Installation guideµ�¹k

' XL C/C++ �SCÚ���&E"

• IBM XL C/C++ Enterprise Edition V9.0 for AIX: Getting Started with XL

C/C++µ�¹ XL C/C++ �¬{0§Jø
k'��Ú���¸!?Èó

�§S±9é?È�Ø?1�æ�ä�&E"

• IBM XL C/C++ Enterprise Edition V9.0 for AIX: Compiler Referenceµ�¹k

'�«?ÈÀ�!?È�«!÷!�¸CþÚS�¼ê£�)@
^u¿1?n

�¼ê¤�&E"
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• IBM XL C/C++ Enterprise Edition V9.0 for AIX: Language Referenceµ�¹k

' IBM éC Ú C++ ?§�ó|±£�)�
¼�é�;kIO��£�5Ú

��5��ó*Ð¤�&E"

• IBM XL C/C++ Enterprise Edition V9.0 for AIX: Programming Guideµ�¹k

'A^§S�£�!¦^ Fortran �è��ómN^!¥mu!A^§S`zÚ

¿1z±9 XL C/C++ p5U¥�p??§ÌK�&E"

• IBM XL C/C++ Enterprise Edition V9.0 for AIX: Standard C++ Library Refer-

enceµ�¹IO C++ $1�¥ÚÞ�ë�&E"

• C/C++ Legacy Class Libraries Referenceµ�¹'u USL I/O 6¥ÚEêêÆ

¼ê¥�ë�&E"

� XL C/C++ �'��õ©�§Xù�Ö!x�Ö!�§ÚÙ¦©Ù§Ñ�

±3 Web þ¼�§���µhttp://www-306.ibm.com/software/awdtools/xlcpp/

library/"

Ó���±l XL C/C++ �Eâ|±�¡¼�Ù¦Eâ|±§���µhttp:

//www-306.ibm.com/software/awdtools/xlcpp/support/§d�¡Jø��äk|

¢Uå��r�Õ§�±3T�Õé��þ�Eâ|±Ú FAQ ©�"

3.2 Fortran §§§SSS���???ÈÈÈ

IBM XL Fortran Enterprise Edition for AIX ´�«p5U�p??Èì§�±^

umuE,��?1�þO��§S§�)é C/C++ §S?1�ómN^"Ù·-

Ì�� xlf!xlf r!xlf r7!f77!fort77!f90!xlf90!xlf90 r!xlf90 r7!f95!

xlf95!xlf95 r!xlf95 r7!f2003!xlf2003!xlf2003 r 9�'·-µ

• xlf!xlf r!xlf r7!f77!fort77µ?È Fortran77 §S

• xlf90!xlf90 r!xlf90 r7!f90µ?È Fortran90 §S

• xlf95!xlf95 r!xlf95 r7!f95µ?È Fortran95 §S

• xlf2003!xlf2003 r!f2003µ?È Fortran2003 §S

7
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¤k��M r�N^·-�Ä
�§S�£r7L« 53 POSIX Draft 7 ThreadsI

O¤§Ì�^u?Èõ�§Ú OpenMP §S"

ù
·-m�Ì��O3u¦^�"�À�ØÓ£ù
À�3��©� /etc/xlf.cfg.53

¥��¤"�ë� Compiler Reference§±
)k'ù
N^·-��õ&E"

��� Fortran ?Èì�ØÓ�A�­�ëê£Ì�± q �cM�¤µ

• -q32 ½ -q64µÀJ 32  ½ 64  ?È�ª"ò -q32 Ú -q64 À�� -qarch Ú

-qtune ?ÈìÀ��å¦^§��é?ÈìÑÑ�8INX(�éÙ?1`z"

"��µ-q32

• -qsmp=ompµé^/î��Å OpenMP0"�U£O OpenMP ¿1?È�-"

• -qextname=<names>µ3�½¼ê¶�\ §XN^ flush ¼ê�I�dÀ�"

• -qarch=<suboption>µ�½T)¤�è£�-¤���?nìNX(�±Jp

5U"Ï~§-qarch À�#NsòA½NX(���?È�8I"éu?Û�½

� -qarch ��§?Èìò"��A½�� -qtune ��§ù�±Jø�	�5U

U?"�é JS22����� auto!pwr6 ½ pwr6e"

• -qtune=<suboption>µ�½`z��1§S�NX(�XÚ"<suboption> �

é JS22 ����� auto!pwr6 ½ pwr6e"

• -qipa=<suboption>µ�1L§m©Û`z"

• -qpdf1=<suboption>!-qpdf2=<suboption>µÏLV�½��"£PDF¤N�

`z"

• -qlanglvl=<suboptions list>µÀJ?È��ó?OÚ�óÀ�"<suboptions list>

�±�{77std|90std|90pure|90ext|95std|95pure|2003std|2003pure|extended} ¥�

,�«§"�� extended"

XL Fortran ?ÈÞ~µ

• xlf r -o yourprog yourprog.f

ò Fortran 77 §S yourprog.f ?È� 32  ��1§S yourprog

• xlf90 rµµµxlf90 r -o yourprog -q64 yourprog.f90

ò Fortran 90 §S yourprog.f90 ?È� 64  ��1§S yourprog
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• xlf95 r -o yourprog-omp -qsmp=omp -qarch=auto -qtune=auto -q64

yourprog.f95

ò OpenMP � Fortran 95 §S yourprog-omp.f95 ?È� 64  ��éM�²�

`z� yourprog-omp

k' IBM XL Fortran Enterprise Edition V11.1 for AIX ��[&E§�ë�±e

]�µ

• IBM XL Fortran Enterprise Edition V11.1 for AIX: Installation guideµ�¹k

' XL Fortran �SCÚ���&E"

• IBM XL Fortran Enterprise Edition V11.1 for AIX: Getting Started with XL For-

tranµ�¹ XL Fortran �¬{0§Jø
k'��Ú���¸!?Èó�§S

±9é?È�Ø?1�æ�ä�&E"

• IBM XL Fortran Enterprise Edition V11.1 for AIX: Compiler Referenceµ�¹k

'�«?ÈìÀ�!?È�«!÷!�¸CþÚS�¼ê£�)@
^u¿1?

n�¼ê¤�&E"

• IBM XL Fortran Enterprise Edition V11.1 for AIX: Language Referenceµ�¹k

' IBM é Fortran ?§�ó|±£�)�
¼�é�;kIO��£�5Ú�

�5��ó*Ð¤�&E"

• IBM XL Fortran Enterprise Edition V11.1 for AIX: Optimization and Program-

ming Guideµ�¹k'A^§S�£�!¦^ Fortran �è��ómN^!¥m

u!A^§S`zÚ¿1z±9 XL Fortran p5U¥�p??§ÌK�&E"

XL Fortran N�Jø
e�¥µ

• SMP $1�¥§§|±w­¿1?nÚgÄ¿1?n"

• êÆ\�fXÚ£MASS¤§§¹k 32 Ú 64  �`zL�êÆSÜ¼ê"3

,
`z?O�¬gÄN^§½ö���½?Èëê?1wªN^"�ë� XL

Fortran Optimization and Programming Guide ¥� Using the Mathematical Ac-

celeration Subsystem"
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• `z�Ä��5�êfXÚ£BLAS¤¥§�±O���Ý
½Ù=�Ý
�Ý


�þ¦È§é��Ý
½Ù=�Ý
�1|Ü�Ý
¦{Ú\{"���ë

� XL Fortran Optimization and Programming Guide¥� Using the Basic Linear

Algebra Subprograms"

� XL Fortran �'��õ©�§Xù�Ö!x�Ö!�§ÚÙ¦©Ù§Ñ�±

3 Web þ¼�§���µhttp://www-306.ibm.com/software/awdtools/fortran/

xlfortran/library/"

Ó���±l XL Fortran �Eâ|±�¡¼�Ù¦Eâ|±§���µhttp:

//www-306.ibm.com/software/awdtools/fortran/xlfortran/support/§d�¡J

ø��äk|¢Uå��r�Õ§�±3T�Õé��þ�Eâ|±Ú FAQ ©�"

3.3 OpenMP §§§SSS���???ÈÈÈ���$$$111

Xc¡¤ã§XL C/C++ Ú XL Fortran ?Èì|± OpenMP ¿1§�I�|^

�§S��?È·-£� r �¤§æ^ -qsmp=omp ?Èëê?1?È=�µ

• xlc r -o yourprog-omp -qsmp=omp -qarch=auto -qtune=auto -q64 your-

prog.c

ò OpenMP � C §S yourprog-omp.c ?È� 64  ��éM�²�gÄ`z

� yourprog-omp

• xlf95 r -o yourprog-omp -qsmp=omp -qarch=auto -qtune=auto -q64

yourprog.f95

ò OpenMP � Fortran 95 §S yourprog-omp.f95 ?È� 64  ��éM�²�

`z� yourprog-omp

OpenMP �$1��´3$1c���¸Cþ OMP NUM THREADS 5

��?§ê§'X3 C shell ¥|^ setenv OMP NUM THREADS 4 ��½

3 bash ¥|^ export OMP NUM THREADS=4 ��5L«^ 4 �?§$1"

10
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4 MPI ¿¿¿111���¸̧̧µµµPE

JS22 þSC� MPI �¿1�¸� IBM Parallel Environment for AIX 5L V4.3§

Ì��)±eSNµ

• ¿1ö��¸£Parallel Operating Environment-POE¤µ?È!J�Ú+n

• MPI ¥µ|± MPI §S

• ¿1NÁì£pdbx¤µ^uNÁ¿1§S

4.1 MPI ¿¿¿111§§§SSS���???ÈÈÈ

PE¹k�?È·-Ì��µmpCC!mpCC r!mpcc!mpcc r!mpxlf!mpxlf r!

mpxlf90!mpxlf90 r!mpxlf95!mpxlf95 r Ú mpxlf2003 r"

éu¿1§S§
©�a.Ú?È·-�éA'XXeµ

• mpcc -o yourprog-mpi yourprog-mpi.c

ò C �ó� MPI §S yourprog-mpi.c ?È� 32  ��1§S yourprog-mpi

• mpCC -o yourprog-mpi yourprog-mpi.C

ò C++�ó�MPI§S yourprog-mpi.C?È� 32 ��1§S yourprog-mpi

• mpxlf -o yourprog-mpi yourprog-mpi.f

ò Fortran 77�ó�MPI§S yourprog-mpi.f?È� 32 ��1§S yourprog-

mpi

• mpxlf90 -o yourprog-mpi -q64 yourprog-mpi.f90

ò Fortran 90�ó�MPI§S yourprog-mpi.f90?È� 64 ��1§S yourprog-

mpi

4.2 MPI ¿¿¿111§§§SSS���$$$111

MPI¿1§S�$1·-� poe§Ù�ª�µpoe program program options§

'X poe yourprog-mpi -procs 4 L«± 4 �?§$1 yourprog-mpi"3 JS22 þ§

�Ö7^��+n^� LoadLeveler ?1J�£ÄK��ò�àK¤§ÏdÃI2�

½ -procs ëê§äNò3��+nXÚ¥0�"
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4.3 MPI ¿¿¿111§§§SSSNNNÁÁÁ

PE Jø¿1NÁì pdbx §�é¿1§S?1NÁ§Ä�^{Xeµ

é¿1§S?1NÁ§I�3?È�V\ -g ëê±?È¤�NÁ�§Sµ

mpif90 r -g -o yourprog-mpi-dbg yourprog-mpi.f90

± pdbx éÄ 2 �?§±?1NÁµ

pdbx ./yourprog-mpi-dbg -procs 2

?\� pdbx§$1 help �±w��«·-§��5`$1 cont ��±gÄÊ

�Ñ��/�½ö^r���ä:@p"

|^ pdbx -a pid �±NÁ�3$1¥�?§§Ù¥ pid ��$1�§S�?§

Ò§�|^ ps -ef | grep poe ��"

k'|^ pdbx ¿1NÁäN&E§�ë� Operation and Use Volume 2µTools

Reference � Using the pdbx debugger"

4.4 PE ������'''©©©���

• Parallel Environment for AIX 5L V4.3: Installationµk' PE SC���&E"

• Parallel Environment for AIX 5L V4.3: Introductionµk' PE �{�0�"

• Parallel Environment for AIX 5L V4.3: Messagesµk' PE $1Ïm�~Ú�Ø

ÑÑ��E�äN¹Â§��B�é¯K¤3"

• Parallel Environment for AIX 5L V4.3: MPI Programming Guideµk'MPI� IBM¢

y�?§��"

• Parallel Environment for AIX 5L V4.3: MPI Subroutine Referenceµ£ãMPI� IBM¢

y�f§S�ë�&E"

• Parallel Environment for AIX 5L V4.3: Operation and Use, Volume 1 Using the

Parallel Operating Environmentµk'|^ PE é MPI ¿1§S?1?È!`

z!$1!©Û�&E"

• Parallel Environment for AIX 5L V4.3: Operation and Use, Volume 2 Tools Ref-

erenceµk'|^ PE é MPI ¿1§SNÁ±9©Û�&E"
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5 êêêÆÆÆ¼¼¼êêê¥¥¥

JS22 þ8cSC�êÆ¼ê¥Ì�kµ

• êÆ\�fXÚµMathematics Acceleration Subsystem(MASS)

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

• ó§��Æf¼ê¥µEngineering and Scientific Subroutine Library(ESSL), V4.2

• ¿1ó§��Æf¼ê¥µParallel Engineering and Scientific Subroutine Li-

brary(PESSL), V3.3

þ¡êÆ¼ê¥8Ü
~^� BLAS!LAPACK!ScaLapack!FFT �êÆ¼ê

¥§^r�±��N^§±Jp5U!\¯mu"

5.1 êêêÆÆÆ\\\���fffXXXÚÚÚµµµMASS

êÆ\�fXÚ£Mathematics Acceleration Subsystem-MASS¤§´`z�Ä�

êÆSÜ¼ê§�) sin!exp �¼ê§äk 32 Ú 64  ��"?È�§3,
`z?

O�¬gÄN^§½ö���½?Èëê±?1wªN^"

5.1.1 XL C/C++ ¥¥¥NNN^̂̂ MASS IIIþþþ¥¥¥

MASS Iþ¥ libmass.a SC3 /usr/lib e§�¹�
`zL�~^êÆSÜ¼

ê§ù
¼ê3^r¦^Xeëê?È§S�ògÄN^µ

• -qhot -qignerrno -qnostrict

• -qhot -O3

• -qsmp -O3

• -O4

• -O5

XL C/C++ ?ÈìgÄé�õêêÆ¼êN^�¯� MASS ¼ê§¢Sþ§?

ÈìÄk}ÁN^�d� MASS �þ¥?1�þN^§XJ�}§@oòN^Iþ¼
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ê"�?Èì¢ygÄ�OêÆ¥¼ê�§§N^�¥�¹3XÚ¥ libxlopt.a ¥"

N^�§^rÃI3
è¥V\?ÛAÏ�N^§½öAO�½ó�� libxlopt ¥"

XJ^r�¦^þã�?Û`zÀ�§�²(�½N^ MASS Iþ¼ê§�±æ

^eã�{µ

• 3
è¥�¹ math.h ±Jø¼ê�.£anint!cosisin!dnint!sincos Ø	¤"

• 3
è¥�¹ mass.h ±Jø anint!cosisin!dnint!sincos ¼ê��."

• 3ó���½ libmass.a"

5.1.2 XL C/C++ ¥¥¥NNN^̂̂ MASS ���þþþ¥¥¥

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�þN^Ø

vdnint!vdint!vsincos!vssincos!vcosisin!vscosisin!vqdrt!vsqdrt!vrqdrt!

vsrqdrt!vpopcnt4!vpopcnt8 �	�XÚêÆ¼ê"?ÈìgÄ�OêÆ¥¼ê�§

§N^�¥�¹3XÚ¥ libxlopt.a ¥§^rÃI3
è¥V\?ÛAÏ�N^§½

öAO�½ó�� libxlopt ¥"XJ^rv¦^þã�`zÀ�§�wª�½N^�

¥§�3
©�¥�¹ mass.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 ¥�§ï

Æ3 JS22 þ¦^
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���ë� XL C/C++ Programming Guide ¥� Using the Mathematical Accel-

eration Subsystem"

5.1.3 XL C/C++¥¥¥NNN^̂̂ MASS ¥¥¥���???ÈÈÈ���óóó���

�
¦§Só��N^MASS¥§�3ó�ëê¥V\massÚmassv£½massvp3!

massvp4!massvp5!massvp6¤§'X^Xe�ª?1?Èµ

xlc progc.c -o progc -lmass -lmassv

XJ^r�é,
¼êN^ libmass.a Iþ¥§
éÙ{�¼êN^Ï~�êÆ

¥ libm.a ¥�§�Ue¡6§?1?Èó�µ

• )¤��¹�N^¼ê��L£���X©�©�¤"~X3§S sample.c ¥

��l libmass.a N^¯����¼ê§@o�±)¤��©� fasttan.exp§S

Ü�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.a c�²�¹ MASS ¼

ê�8I©�"ùò�ó�3d8I©�¥�¼ê£3þã~f¥� tan ¼

ê¤§Ù{�òN^IOêÆ¥¥�¼êµ

xlc sample.c -o sample -Ldir containing libfasttan -lfasttan -lm

5¿µ3N^ MASS ¥§XJ�²N^ cosisin ¼ê§@o sincos ¼êògÄ�

ó�§XJ�²N^ sin ¼ê§@o cos ¼ê�ògÄ�ó�§XJ�²N^ atan ¼

ê§@o atan2 ¼ê�ògÄ�ó�"

5.1.4 XL Fortran ¥¥¥NNN^̂̂ MASS IIIþþþ¥¥¥

MASS Iþ¥ libmass.a SC3 /usr/lib e§�¹�
`zL�~^êÆSÜ¼

ê§ù
¼ê3^r¦^Xeëê?È§S�ògÄN^µ

• -qhot -qnostrict
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• -qhot -O3

• -qsmp -O3

• -O4

• -O5

XL Fortran ?ÈìgÄé�õêêÆ¼êN^�¯� MASS ¼ê§¢Sþ§?

ÈìÄk}ÁN^�d� MASS �þ¥?1�þN^§XJ�}§@oòN^Iþ¼

ê"�?ÈìgÄ�OêÆ¥¼ê�§§N^�¥�¹3XÚ¥ libxlopt.a ¥"^r

ÃI3
è¥V\?ÛAÏ�N^§½öAO�½ó�� libxlopt ¥"

XJ^r�¦^þã�?Û`zÀ�§�²(�½N^ MASS Iþ¼ê§�æ^

eã�{µ

• 3^r�A^¥N^ MASS Iþ¥?1ó�

• ¤k MASS Iþ§S§Ø
@
3e¡�Ñ�¼ê� XL Fortran ­|��SÜ

¼ê	§ÃI²(�½��¬"XJI�N^Xe¼ê§I²(�½��¬§¿

��3
è¥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

5.1.5 XL Fortran ¥¥¥NNN^̂̂ MASS ���þþþ¥¥¥

3^r¦^Xeëê?È§S�ògÄN^ MASS �þ¥µ

• -qhot -qnostrict

• -qhot -O3

• -O4

• -O5
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?ÈìgÄ}ÁÏLN^�d�MASS�þ¼ê5�þN^Ø vatan2!vsatan2!

vdnint!vdint!vsincos!vssincos!vcosisin!vscosisin!vqdrt!vsqdrt!vrqdrt!vsrqdrt!

vpopcnt4!vpopcnt8 �	�XÚêÆ¼ê"?ÈìgÄ�OêÆ¥¼ê�§§¦^�

¥�¹3XÚ¥ libxlopt.a ¥§^rÃI3�è¥V\?ÛAÏ�N^§½öAO�

²ó�� 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 ¥�§ï

Æ3 JS22 þ¦^

���ë� XL Fortran Optimization and Programming Guide ¥� Using the

Mathematical Acceleration Subsystem"

5.1.6 XL Fortran ¥¥¥ MASS ¥¥¥���???ÈÈÈ���óóó���

�
¦§SN^ MASS ¥§�3ó�ëê¥V\ mass Ú massv£½ massvp3!

massvp4!massvp5!massvp6§ïÆ�é JS22 ²�¦^ massvp6¤§�^Xe�ª?

1?Èµ

xlf progf.f -o progf -lmass -lmassv

XJ^r�é,
¼ê¦^ libmass.a Cþ¥§
éÙ{�¦^Ï~�êÆ

¥ libm.a§�Ue¡6§?1?Èó�µ

• )¤��¹�N^¼ê��L£�±��X©�©�¤"~Xé sample.f ��

l libmass.a N^¯����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

17



• |^ ar ·-��d��¥µ

ar -q libfasttan.a fasttan.o

• |^ xlf )¤�ª���1©��§3IOêÆ¥ libm.a c�²�¹ MASS ¼

ê�8I©�"ù�ò�ó�3d8I©�¥�¼ê£3d~f¥� tan ¼

ê¤§Ù{�ò¦^IOêÆ¥¥�¼êµ

xlf sample.f -o sample -Ldir containing libfasttan -lfasttan -lm

5¿µ3N^ MASS ¥§XJ�²N^ cosisin ¼ê§@o sincos ¼êògÄ�

ó�§XJ�²N^ sin ¼ê§@o cos ¼ê�ògÄ�ó�§XJ�²N^ atan ¼

ê§@o atan2 ¼ê�ògÄ�ó�"

5.2 ÄÄÄ������555���êêê¥¥¥µµµBLAS

5.2.1 BLAS ¥¥¥���SSSNNN

Ä��5�ê¥£Basic Linear Algebra Subprograms-BLAS¤d libxlopt ¥J

ø§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 BLAS f§S´^ Fortran ��§Ïd¤këêD4æ^�´Ú^

£reference¤�ª§¤kê|´±�`k£column-major¤�ª�;"

5¿µlibxlopt ¥�
Ñ�?n�è®�£Ø§3N^ù
¼ê��ÿØ¬kÑ

�&E�Ñ"

5.2.2 óóó��� libxlopt ¥¥¥¥¥¥��� BLAS

%@��¹e§�^ XL C/C++ ?È�§libxlopt ¥gÄ�ó��A^§S¥§

�´XJ^r¦^1n�� BLAS ¥§¿��|^ libxlopt Jø� BLAS ¼ê§@o

^r7L3Ù{ BLAS ¥�c�² libxlopt ¥"~X§X1n�¥�¶i� libblas§

^r�±|^e¡·-?Èµ

xlc app.c -lxlopt -lblas

� C/C++ �¹eaq§Fortran N^��ÿ§I�UìXe�ªN^µ
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xlf app.f -lxlopt -lblas

d�?Èìòl libxlopt ¥¥N^ sgemv!dgemv!sgemm!dgemm ¼ê§
Ù

{� BLAS ¼êKl libblas ¥N^"

���ë� XL C/C++ Programming Guide ½ XL Fortran Optimization and

Programming Guide ¥� Using the Basic Linear Algebra Subprograms"

5.3 óóó§§§������ÆÆÆfff¼¼¼êêê¥¥¥µµµESSL

ó§��Æf¼ê¥£Engineering and Scientific Subroutine Library-ESSL¤´�

�`D�f§S8Ü§�)2��éØÓ�ÆÚó§A^�¡¤I��êÆ¼ê§§

�Ì�A��p5U!¼êoN59´^5"

ESSL Ì��é±eO�+�é5U?1
`zµ

• �5�êf¼ê

• Ý
$�

• �5�§

• ��XÚ©Û

• Fá�C�!òÈÚ�'5!�'O�

• üS�|¢

• ��

• ê�È©

• �Åê�)

¦^ ESSL �I�5¿±eA:µ

• ESSL �SC8¹� /usr/lib§?È�N^ëê� -lessl

• éu SMP/ª� ESSL¥§�^XL Fortran XLSMPOPTS½OMP NUM THREADS

�¸Cþ5K� SMP e��1

• XJ^rI�^ 64  � ESSL§I�3?È��ÿV\ -q64 ëê"
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• ESSL |± XL Fortran �?È�À� -qextname§±3¼ê�V\ §;�da

¼êéØ�"

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

^ ESSL ¼ê"

• 3 AIX XÚ¥§ESSL �Uæ^Ä��ªó�§ØUæ^·��ª"

ESSL �äN¦^�{§�ë�µESSL for AIX V4.2 & ESSL for Linux on

POWER V4.2.2 Guide and ReferenceÚ http://publib.boulder.ibm.com/infocenter/

clresctr/vxrx/index.jsp?topic=/com.ibm.cluster.essl.doc/esslbooks.html§e

¡=�{�0�"

5.3.1 C §§§SSSNNN^̂̂ ESSL ���ÄÄÄ���???ÈÈÈ���ªªª

C/C++ §S� ESSL �Þ©�� essl.h§SC3 /usr/include 8¹e"Ø�^

r��²gC½Â�E,êâ§ÄK^r��ÃIéyk� C ?ÈL§?1?

U"XJ^r�½ÂgC�á°ÝÚ�°ÝEêêâ§I�3?Èëê¥©OV

\ -D CMPLX ½ -D DCMPLX§ÄKògÄ¦^ ESSL Þ©�¥½Â�á°ÝÚ�

°ÝEêêâ"

�ó�Ú$1 C§S�§7L��Ü·�ëê§���æ^L 1¥�?È�ª"

5.3.2 C++ §§§SSSNNN^̂̂ ESSL ���ÄÄÄ���???ÈÈÈ���ªªª

C/C++ §S� PESSL �Þ©�� essl.h§SC3 /usr/include 8¹e"� C §

SØÓ§C++ §SN^ ESSL ?1?È�7I�½ -qnocinc=/usr/include/essl"

XJ^r¦^ IBM Open Class Complex Mathematics ¥§ògÄ¦^ ESSL Þ

©�¥�½�á°ÝÚ�°ÝEêêâ"XJ^r�½ÂgC�á°ÝÚ�°ÝE

êêâ§I�3?Èó�ëê¥©OV\ -D CMPLX§ÄK ESSL ò^ IBM Open

Class Complex Mathematics ¥½IOê�¥"

X^r�²(�½éEêO�¦^IOê�¥§IV\?Èëê -D ESV COMPLEX "

EESSL Þ©�|±ü«£ãIþÑÑëê§%@�ëê�(²�a.Ú^£type

reference¤"XJ^r�(²���Ú^§�3?Èëê¥V\ -D ESVCPTR"

�ó�Ú$1^r§S�§7L��éA ESSL �¥�(§�±æ^L 2 ¥��

ª?1?È"
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L 1: C §SN^ ESSL �Ä�?È�ª

ESSL ¥¶ ·-

32-bit
cc r -O xyz.c -lesslsmp

cc r -O -D CMPLX -D DCMPLX xyz.c -lesslsmp
SMP

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 -lessl
G1

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 -lessl
G1

64-bit
cc -O -q64 xyz.c -lessl

cc -O -D CMPLX -D DCMPLX -q64 xyz.c -lessl
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L 2: C++ §SN^ ESSL �Ä�?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/essl
SMP

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/essl
G1

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/essl
G1

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

22



5.3.3 Fortran §§§SSSNNN^̂̂ ESSL ���ÄÄÄ���???ÈÈÈ���ªªª

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

�§��æ^L 3 ��ª?1?È"

L 3: Fortran §SN^ ESSL �Ä�?È�ª

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

5.4 ¿¿¿111óóó§§§������ÆÆÆfff¼¼¼êêê¥¥¥µµµPESSL

¿1ó§��Æf¼ê¥£Parallel Engineering and Scientific Subroutine Library-

PESSL¤´� ��ê�f¼ê¥§|±|^p5U��Åë��8+þ�?

nì?1¿1?n�A^"PESSL |±3ü§Sõêâ£SPMD¤?§�.¥æ

^ MPI ¥"PESSL Jøe¡�¡�Ï&µ

• 2 Ú 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 ¥§´Jø¿1�¸¥� MPI �§¥§^rØUÓ�3õ�

§¥N^"
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¦^ PESSL �I�5¿±eA:µ

• PESSL �SC8¹� /usr/lib§?È�N^ëê� -lpessl"

• éu SMP /ª� PESSL ¥§�^ XLSMPOPTS ½ OMP NUM THREADS �

¸Cþ5K� SMP e��1"

• XJ^rI�^ 64  � PESSL§I�3?È��ÿV\ -q64 ëê"

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

¼êéØ�"

• ESSL Ú PESSL ´��¥§7LéÜ¦^§�"äk�Ó¶i��df§S

£'X libblas.a¤§¦+3?Èëê¥�O ESSL ¥� �§�òØ�¦^"

• 3 AIX XÚ¥§PESSL �Uæ^Ä��ªó�§ØUæ^·��ª"

PESSL �äN¦^�{§�ë�µParallel ESSL for AIX V3.3 & Parallel ESSL

for Linux on POWER V3.3 Guide and ReferenceÚ http://publib.boulder.ibm.com/

infocenter/clresctr/vxrx/index.jsp?topic=/com.ibm.cluster.essl.doc/esslbooks.

html§ùp=�{�0�"

5.4.1 C §§§SSSNNN^̂̂ PESSL ���ÄÄÄ���???ÈÈÈ���ªªª

C Ú C++ §S� PESSL �Þ©�� essl.h Ú Cblacs.h§SC3 /usr/include 8

¹e"^r��ÃIéyk� C ?ÈL§?1?U§Ø�^r��²gC½Â�E,

êâ"XJ^r�½ÂgC�á°ÝÚ�°ÝEêêâ§I�3?Èó�ëê¥©O

V\ -D CMPLX ½ -D DCMPLX§ÄKògÄ¦^ ESSL Þ©�¥½Â�á°ÝÚ

�°ÝEêêâ"

�ó�Ú$1 C§S�§7L��Ü·�ëê§���æ^L 4¥�?È�ª"

5.4.2 C++ §§§SSSNNN^̂̂ PESSL ���ÄÄÄ���???ÈÈÈ���ªªª

C Ú C++ §S� PESSL �Þ©�� essl.h Ú Cblacs.h§SC3 /usr/in-

clude 8¹e"� C §SØÓ§C++ §SN^ PESSL ?1?È�7I��½ -

qnocinc=/usr/include/essl ëê"
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L 4: C §SN^ PESSL �Ä�?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

XJ^r¦^ IBM Open Class Complex Mathematics ¥§ògÄ¦^ ESSL Þ

©�¥�½�á°ÝÚ�°ÝEêêâ"XJ^r�½ÂgC�á°ÝÚ�°ÝE

êêâ§I�3?Èó�ëê¥©OV\ -D CMPLX§ÄK ESSL ò^ IBM Open

Class Complex Mathematics ¥½IOê�¥"

XJ�²(�½�éEêO�¦^IOê�¥§�V\?Èëê -D ESV COMPLEX "

EESSL Þ©�|±ü«£ãIþÑÑëê§%@�ëê�(²�a.Ú^£type

reference¤"XJ^r�(²���Ú^§�3?Èëê¥V\ -D ESVCPTR"

�ó�Ú$1^r§S�§7L��éA ESSL �¥�(§�æ^L 5 ¥��ª

?1?È"

L 5: C++ §SN^ PESSL �Ä�?È�ª

�ª ·-

mpCC r -O xyz.C -lesslsmp -lpesslsmp -lblacssmp -qnocinc=/usr/include/pessl

mpCC r -O -D CMPLX xyz.C -lesslsmp -lpesslsmp -lblacssmp -qnocinc=/usr/include/pessl

mpCC r -O -D ESV COMPLEX xyz.C -lesslsmp -lpesslsmp -lblacssmp -qnocinc=/usr/include/pessl
32-bit

mpCC r -O -D ESVCPTR xyz.C -lesslsmp -lpesslsmp -lblacssmp -qnocinc=/usr/include/pessl

mpCC r -O -q64 xyz.C -lesslsmp -lpesslsmp -lblacssmp -qnocinc=/usr/include/pessl

mpCC r -O -D CMPLX -q64 xyz.C -lesslsmp -lpesslsmp -lblacssmp -qnocinc=/usr/include/pessl

mpCC r -O -D ESV COMPLEX -q64 xyz.C -lesslsmp -lpesslsmp -lblacssmp -qnocinc=/usr/include/pessl
64-bit

mpCC r -O -D ESVCPTR -q64 xyz.C -lesslsmp -lpesslsmp -lblacssmp -qnocinc=/usr/include/pessl
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5.4.3 Fortran §§§SSSNNN^̂̂ PESSL ���ÄÄÄ���???ÈÈÈ���ªªª

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^L 6 ��ª?1?È"

L 6: Fortran §SN^ PESSL �Ä�?È�ª

A^�ª ·-

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

mpxlf r -O -q64 xyz.f -lesslsmp -lpesslsmp -lblacssmp
64-bit

mpxlf r -O -q64 xyz.f -lesslsmp -lpesslsmp -lblacssmp -I/usr/lpp/pessl.rte.common/include/64
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6 ������+++nnnXXXÚÚÚ

JS22 |^ Tivoli Workload Scheduler LoadLeveler ?1]
Ú��+n§¤kI

�$1���þ7LÏL��J�·- llsubmit J�§J���|^�'·-�Î

��G��"�
|^ llsubmit J���§^r7L�éd��MïJ���§3

��p¡�½I�$1���ëê�"3ùp§·�ò©O�ÑG1Ú¿1�{ü

��§^r�?Ud��±·^ugC���§XI�p?õU�§�ë� Tivoli

Workload Scheduler LoadLeveler: Using and Administering"

6.1 ������···---©©©���

��·-©��¹�
 LoadLeveler �'�cÚ5º©i§'�c3± # @ m

©�1¥�½§¿;� # @§��5`�1��'�c"~X�
�²����1

��?�©���1§|^'�c executable 5�½"�²g����1§�±|

^ executable '�c§��±�Ñd'�c§d�XÚb�ù������©��

��¤I��1���"��·-©��¹e¡SNµ

• LoadLeveler '�c(²µ'�c��´3����·-©�¥�äkA½¹Â

�c§'�c(²´�� LoadLeveler '�c�(²§�ë� Tivoli Workload

Scheduler LoadLeveler V3.4 Using and Administering ¥1 336 �m©� Job

command file keyword descriptions"

• 5º(²µ^r�±|^5º¦���·-©�äk�Ö5§aqÊÏ��©�

¥�^?"

• ��·-(²µe^r¦^�����1·-§��·-©���¹��·-"

• LoadLeveler Cþµ�ë� Tivoli Workload Scheduler LoadLeveler V3.4 Using

and Administering ¥1 372 �m©� Job command file variables"

��·-©����5½µ

• LoadLeveler '�c± # @ m©§3 # Ú @ �m#Nk?¿õ���"

• 5º± # m©§?Û1�����iÎ� # §¿�Ø´ LoadLeveler '�c�

1�@��5º"
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• 5º±���©�§^r�±3Ù¦©�Î�cÚ��¦^��5Jp�Ö5"

• \ ´Y1Î§¿��¦Y1Ø�± # @ m©"XJ^r���·-©�´I�

��1���§^r7L3Y1± # m©"�ëw Tivoli Workload Scheduler

LoadLeveler V3.4 Using and Administering ¥1 169!170 ��~f"

• LoadLeveler '�c�Ñ���§^r�±¦^��!��½·Ü�ª"

6.2 GGG111������

·�F"^r3 JS22 d²�þ¦þ$1¿1��§Ø�$1G1��£G1�

�òL¤d²��¿1`³§�3gC�Åfþ$1¤§��Ä�AÏI�§'X)

¤e�Ú¿1��¤I�cÏêâ½��I��S�Ã{3Ù{Åf$1��¹e§

òØ��B�G1§S�$1§F"^rgú"

éuG1§S§^r�?�·¶� serial job.cmd£d��¶�±Uì^rUÐ·

¶¤�G1��·-©�§ÙSNXeµ

#̈ This job command file lists a job step called 'step1 ',
# which input file name is 'step1.in ',
# screen output file name is 'step1. log ',
# screen error output file name is 'step1.error ',
# the cpu time for this job is 6000s, and if overtime, the job will be terminated.

# the class for this job is serial ,

# the job's executable file name is executable1.

# @ step name = step1

# @ input = step1.in

# @ output = step1.log

# @ error = step1.error

# @ wall clock limit = 6000

# @ class = serial

# @ executable = executable1

# @ queue­§ ¦
e¡���þ¡�õU��§�duvk^ executable '�c�½I�

$1���§d�òd��·-©�����§=ò�1d��·-©��S

N executable1£�����1§S¶§X /your/prog/name¤"
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#̈ @ step name = step1

# @ input = step1.in

# @ output = step1.log

# @ error = step1.error

# @ wall clock limit = 6000

# @ class = serial

# @ queue

/your/prog/name­§ ¦
þã��·-©��¹Â�µJ�����¶� job name ���� serial è�

£� LSF ØÓ§3 LoadLeveler ¥¡� class¤±$1·- /your/prog/name§/your/

prog/nameÑ\©�� step1.in§�~¶4ÑÑ� step1.log§�Ø&EÑÑ step1.error¥§

d§S���$1�m� 6000 ¦"þã��¥± # @ mÞ�A1� = c�

� LoadLeveler '�c§Ù{ # �¡�SN�����¥���L«5º"'�

c queue L«�1ddc&E¤�����"

��·-©�?��¤�§�±Uìe¡·-J���µ

llsubmit ser job.cmd

XJ¤õ§òkaqe¡�ÑÑµ

l l s ubmi t : The job ”master .74” has been submitted .

Ù¥ master.74 L«��Ò§|¤/ª� host.jobid§©OéAÌÅ¶!��S

Ò§���|^d��Ò5?1�Î!ª�d���ö�"

éu 32  §S5`§e§S$1I��L 256MB S�§I3����¥��1

·-£'X /your/prog/name¤c§V\���¸Cþ�À�µ

• export LDR CNTRL=MAXDATA=0x40000000 #�¦^ 1 GB S�

• export LDR CNTRL=MAXDATA=0x80000000 #�¦^ 2 GB S�

XJI����S�§�3?È��ÿV\ -q64 ?È¤ 64  ���1©�"
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6.2.1 õõõ���������

LoadLeveler ��·-©�|±U^S$1õ���§Q�����k3c��

���~�¤�â$1e¡��§�����=¦c¡��Ñ�e¡���ò$1"

#̈ This job command file lists two job steps called 'step1'
# and 'step2'. 'step2' only runs if 'step1' completes

# with exit status = 0. Each job step requires a new

# queue statement.

# @ step name = step1

# @ executable = executable1

# @ input = step1.in

# @ output = step1.$(jobid).$(stepid).out

# @ error = step2.err

# @ queue

# @ dependency = (step1 == 0)

# @ step name = step2

# @ executable = executable2

# @ input = step2.in

# @ output = step2.$(jobid).$(stepid).out

# @ error = step2.$(jobid).$(stepid ).err

# @ queue­§ ¦
±þ��
ü���§¶i©O� step1Ú step2§ò©O�1 executable1Ú ex-

ecutable2§du��
'�c dependency = (step1 == 0)§step2�k3 step1�

~�¤�â¬$1"

XJ3þ¡���·-©�¥�K dependency '�c§Ó�V\'�

c coschedule = true§@o�k3ü���Ñ¼��¤I]
�§��âm©

Ó�$1§XJv7��¦ü���7LÓ�$1§�Ø���dëê§ÄK¬K�

��9��$1"

XJA�����Ã?Û�6'X§�Ø�V\ dependency ½ coschedule '

�c§±�K�$1"

þã���ÑÑ©�¶òduÚ^
��$1�� jobid Ú stepid Cþ§

ò¬�$1���Ò��éX§ùéJ�õ���5`�~k^§�±;�À

â"LoadLeveler Jø
�~õ�Cþø^r¦^§XJI��[�Cþ`²§�

ëw Tivoli Workload Scheduler LoadLeveler V3.4: Using and Administering 1372 �

� Job command file variables"

30



6.3 ¿¿¿111������

�G1��aq§éu¿1��§I�?�aqe¡�� par job.cmdµ

#̈ A example for parallel job.

# @ job type = parallel

# set to run parallel job

# @ environment = COPY ALL

# set to copy all environment variable to node

# @ input = step1.in

# @ output = step1.log

# @ error = step1.error

# @ node = 1

# set to use 1 node to run.

# @ tasks per node = 8

# set to fork 8 threads for every node.

# @ wall clock limit = 6000

# @ notification = never

# @ class = medium

# @ queue

/usr/bin/poe /your/prog/name­§ ¦
�G1§S�����©��'§Ì�ØÓ�?3uÏL'�c job type �

²�¿1§S§|^ environment ��ò¤k�¸CþE��$1!:§|

^ node ��!:ê£y�ã�#N�����U3��!:þ$1¤§|

^ tasks per node��z�!:�?§ê£z�!:þko�Ø§
� POWER6|

±ÓÚõ�§(SMT)§Ïd������ 8§�(ÜgC§S�A:§��� 4½ 8§

±¼��p5U¤",	éMPI§SIæ^ poe�·-�ªJ�¿1��1§S§


éu OpenMP§SØAT¦^ poe§ATÏL�� OMP NUM THREADS=8½ 45

��?§ê",	XÚ%@���¤�§òux&��^r§ùp��
'

�c notification = never§L«���¤�òØux&�§����� al-

ways!error!start!complete""

�G1����§�¦^e¡�ªJ�µ

llsubmit par job.cmd
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6.4 ~~~^̂̂������+++nnn···---

^r~^�����'� LoadLeveler ·-Ì�kµ

• llcancelµ��®�3���

• llclassµ�Îè�&E

• llholdµ!å����

• llmodifyµ?U���$1ëê

• llstatusµw«!:&E

• llsubmitµJ���

• llprioµ?U���`k?

• llqµw«��G���[&E

e¡�é�~^��{ü0�§�õ��'·-9�[^{§�ë� Tivoli

Workload Scheduler LoadLeveler V3.4: Using and Administering"

6.4.1 ªªª���������µµµllcancel

^rXJ�ª�����§�±|^ llcancel§'Xe¡·-òª� mas-

ter.84.0 ���$1µ

llcancel master.84.0

6.4.2 ���ÎÎÎèèè���&&&EEEµµµllclass

^r��I�J��A½è�£class¤âU$1§�w�±¦^�è�&E§�

±|^ llclass ·-§ÙÑÑaqµ

Name MaxJobCPU MaxProcCPU Free Max Desc r ip t i on
d+hh :mm: s s d+hh :mm: s s S l o t s S l o t s

−−−−−−− −−−−−−−−−− −−−−−−−−−−− −−−−− −−−−− −−−−−−−−−−−−−−−−−−−−−
s e r i a l undef ined undef ined 2 3 low p r i o r i t y s e r i a l queue
medium undef ined undef ined 120 128 normal p a r a l l e l queue
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þ¡w«kü«è� serial Ú medium �±¦^§©O�±#N$1�����

ê8£Max Slots¤� 3 Ú 128§�c�s�ê8£Free Slots¤� 2 Ú 120"

(Üëê -c classname �w«,�è��&E§(Ü -l �w«è���[&E"

6.4.3 !!!ååå������ÚÚÚ������!!!ååå������µµµllhold

qhold ·-�±!å��§�!å���ò6Ê�1§±4Ù{��`k��]


$1§�!å���3^ llq ·-�Î�w«�G�I�� H§e¡·-ò!å�

�Ò� master.84.0 ���µ

llhold master.84.0

XJ�º�®²�!å��� master.84.0§­#?\üè§�^e¡·-µ

llhold -r master.84.0

6.4.4 ???UUU������ëëëêêêµµµllmodify

|^ llmodify �±?U���è�a.!�m.��§'X

llmodify -W 30 master.110.0

ò�m��*� 30 ©¨"

6.4.5 ???UUU������`̀̀kkk???µµµllprio

XJ��3J��vkAO��`k?§���¤I�]
��§@o�

��`k?ò�Ó§UìkJ�k$1��K?1NÝ"~Xkü��� mas-

ter.110.0 Ú master.111.0§master.110.0 ku master.111.0 J�§$1 llq w«µ

Id Owner Submitted ST PRI Class Running on
−−−−−−−−−−−−−−− −−−−−−− −−−−−−−−−−− −− −−− −−−−−−−− −−−−−−−−−−
master . 1 1 0 . 0 hmli 3/30 19 :01 I 50 medium
master . 1 1 1 . 0 hmli 3/30 19 :02 I 50 medium

þ¡w«üö�`k?Ñ� 50£PRI �¤§X�4 master.111.0 ku mas-

ter.110.0 $1§�±|^ llprio ü$ master.110.0 �`k?½,p master.111.0 �`

k?§'Xò master.111.0 `k?O\ 10µ

llprio +10 master.111.0
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d�2$1 llq òw«µ

Id Owner Submitted ST PRI Class Running on
−−−−−−−−−−−−−−− −−−−−−− −−−−−−−−−−− −− −−− −−−−−−−− −−−−−−−−−−−
master . 1 1 1 . 0 hmli 3/30 19 :02 I 60 medium
master . 1 1 0 . 0 hmli 3/30 19 :01 I 50 medium

6.4.6 ���wwwèèè���¥¥¥���������GGG���µµµllq

^r��wy3���$1G�§�±|^ llq§ò�Ñaqe¡�ÑÑµ

Id Owner Submitted ST PRI Class Running on
−−−−−−−−−−−−−− −−−−−− −−−−−−−−−−− −− −−− −−−−−−−− −−−−−−−−−−−
master . 8 3 . 0 hmli 3/30 15 :06 R 50 medium node14
master . 8 4 . 0 hmli 3/30 15 :06 H 50 medium
master . 8 5 . 0 hmli 3/30 15 :07 I 50 medium

þ¡A��¹Â©O�µ��Ò!^r¶!J��m!��G�!`k?!]


¶!$1§S�!:§Ù¥��G�¥� R!H Ú I ©OL«��?u$1!�!å

Úüè¥"

X��w master.85.0 ÿv$1��Ï§�|^ llq -l master.85.0 �wµ

. . . . . .
Unix Group : n i c

Negot iator Messages : User = hmli has reached the maximum number jobs
a l lowed running .

Bulk Trans fe r : No
. . . . . .

Negotiator Messages �1w«^r hmli ®²�����$1�ê8

½ö|^ llq -s master.84.0 ��±�w!å��Ïµ

. . . . . .
==================== EVALUATIONS FOR JOB STEP master . 8 4 . 0 ================

The s ta tu s o f job step i s : User Hold
S ince job step s t a tu s i s not Id l e , Not Queued , or Deferred , no attempt has
been made to determine why t h i s job step has not been s t a r t ed .
. . . . . .

þ¡ Status: User Hold w«��vk$1��Ï´���^rgC!å"
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6.4.7 www«««!!!:::GGG���µµµllstatus

llstatus �±w«�c�!:G�§ÙÑÑaqµ

Name Schedd InQ Act Startd Run LdAvg I d l e Arch OpSys
master Avai l 3 2 I d l e 0 0 .03 9999 R6000 AIX53
node01 Avai l 0 0 I d l e 0 0 .00 9999 R6000 AIX53
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
node14 Avai l 0 0 Run 4 3 .90 9999 R6000 AIX53
node15 Avai l 0 0 Run 8 7 .96 9999 R6000 AIX53

R6000/AIX53 16 machines 3 jobs 20 running ta sk s
Total Machines 16 machines 3 jobs 20 running ta sk s

The Centra l Manager i s de f ined on master

The BACKFILL schedu l e r i s in use

^r'�'%�´ LdAvg ��§w«�´�c�K1§AT�^r�½�?§

ê�Øõ§XJî­ �§`²|^ÇØp§d��Ð�é�Ï§ww´¶3=p"

XJ'�½�?§ê�éõ§k�U´k^rvÏL��+nXÚ
´���!:þ

$1��§�± rsh !:¶?\d!:§¿$1 topas·-£AIX XÚeÃ top ·

-§éA�´ topas¤ww´=�?§§=�^r3�5¦^§Xuyd¯K§�é

X·�"
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7 ���'''©©©���

• POWER6 ?nìµhttp://www-03.ibm.com/technology/ges/semiconductor/

power/index.html

• ?Èìµ

– XL C/C++µ

∗ http://www-306.ibm.com/software/awdtools/xlcpp/library/

∗ http://www-306.ibm.com/software/awdtools/xlcpp/support/

– XL Fortranµ

∗ http://www-306.ibm.com/software/awdtools/fortran/xlfortran/library/

∗ http://www-306.ibm.com/software/awdtools/fortran/xlfortran/support/

• ¿1�¸µ

– PEµhttp://publib.boulder.ibm.com/infocenter/clresctr/vxrx/index.

jsp?topic=/com.ibm.cluster.pe.doc/pebooks.html

• êÆ¼ê¥µ

– ESSLÚ PESSLµhttp://publib.boulder.ibm.com/infocenter/clresctr/

vxrx/index.jsp?topic=/com.ibm.cluster.essl.doc/esslbooks.html

• ��NÝµ

– LoadLevelerµhttp://publib.boulder.ibm.com/infocenter/clresctr/vxrx/

index.jsp?topic=/com.ibm.cluster.loadl.doc/llbooks.html

• IBM P X�Ú AIX &E¥%µhttp://publib.boulder.ibm.com/infocenter/

pseries/v5r3/index.jsp
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http://publib.boulder.ibm.com/infocenter/pseries/v5r3/index.jsp
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