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1 cccóóó

�^r¦^�HÌ�òé3¥I�Æ���)ÔU�L§ïÄ¤�?O�²�

�XÚþ?1?È±9$1����Ä�0�§�[&E�ëw�A��H§�?O

�¥%ó�<
�ò�^rI�Jø7��Eâ|±"
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2 ���UUU¤¤¤������XXXÚÚÚVVVããã

�U¤�?O�²�u 2009 cï¤§d�?O�¥%KIï���o�§Ì�

dÜ1U� TC2600 ¡ÑÖìÚU, A950r-F ÅeÑÖì�¤£{¡Ü18+¤§

o¸�O�Uå�z¦ 3.6 �·g§ÙäNëê�µ

• TC2600 ¡µ38 �§z¡ü�Ìª 2.1GHz � AMD Opteron 2352 x86 64 o

Ø?nì£�lØ¤§16GB S�9�¬ 146GB SAS M�§38 �¡2:O�

Uå�z¦ 2.55 �·g"

• A950r-F ÑÖìµü�§z�l�Ìª 2.2GHz � AMD Opteron 8354 x86 64 o

Ø?nì£� 32 Ø¤§64GB S�9ü¬ 146GB SAS M�§z�O�Uå�z

¦ 0.28 �·g§ü�ÜOz¦ 0.56 �·g"

• IO oO�!:µ8� A620r-FX ÅeÑÖì§z�ü�Ìª 2.1GHz � AMD

Opteron 2352 x86 64 oØ?nì£�lØ¤§8GB S�9�¬ 146GB SAS M

�§8�ÜOoO�Uåz¦ 0.4 �·g"

• +n9^r�¹!:µ��� A620r-FX ÅeÑÖì§z�ü�Ìª 2.1GHz �

AMD Opteron 2352 x86 64 oØ?nì£�lØ¤§16GB S�9�¬ 146GB

SAS M�§ü�ÜOoO�Uåz¦ 0.13 �·g"

• O��äµ1!InfiniBand§ü� 10Gb/s¶2!Zî±��"

• +n�äµZî±��"

• �;��°µ��� 5TB£l¬ 750GB SATA M�¤� HDS WMS 100 �;"

http://www.qibebt.cas.cn
http://scc.qibebt.cas.cn
http://scc.qibebt.cas.cn
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• ö�XÚµCentOS 5.4"

• ?ÈìµIntel!PGI!GNU � C/C++ Fortran ?Èì"

• êÆ¼ê¥µACML!MKL9 BLAS!Goto BLAS!ATLAS!LAPACK!ScaLAPACK�"

• ¿1�¸µOpen MPI!MVAPICH!MVAPICH2§|± MPI ¿1§S¶�

¡!:S�lØÚ� A950r-F !:S� 32 Ø���S�§Q|±©ÙªS�

� MPI ¿1�ª§�|±��S�� OpenMP ¿1�ª¶Ó�|±3!:SÜ

��S�§!:m©ÙªS��·Ü¿1�ª"

• ��+nµPlatform LSF 6.0"

3 ^̂̂rrr���¹¹¹���©©©���DDDÑÑÑ

Ü18+�ö�XÚ� CentOS 5.4§Ø|± telnet �ª�¹§^rI± ssh1�

ª�¹�?1?È!J����ö�§^rêâ�±|^ ftpÚ sftp �Æ?1DÑ

£ftp �rà�N�'4�Ä(passive)�ª§ïÆ3�rà��¦^S�� sftp �

Æ¤"

^r�¹?5�%@� shell � bash§^r�±|^ ypchsh ·-?U�¤I

� shell¶^r�±3�¹!:þ$1 yppasswd·-?U�è£5¿µ|^ passwd·

-3�¹!:þ?U�èÃ�¤"

^r�¹?5�%@�ó�¸�=�§XJF"¦^¥©§�±3 ˜/.bashrc ¥

export LC ALL=zh CN.GBK ½ export LC ALL=zh CN.UTF8 ©O���¦^ GBK

½ UTF8 ¥©£5¿ L«��¤"

CentOS(Community ENTerprise Operating System)´ Linuxu1���§§´5

gu Red Hat Enterprise Linux �ìm��è5½ºÑ��è¤?È¤"du

ÑgÓ���è§Ïdk
�¦pÝ½5�ÑÖì± CentOS O�û��� Red

Hat Enterprise Linux ¦^"üö�ØÓ3u CentOS ¿Ø�¹µ4�è^�"��

5`�±^ man ·-½ö·-\ -h ½ –help �À�5�wT·-��[^{§�[

&E�ë� CentOS!Red Hat Enterprise Linux AS Ãþ½Ï^ Linux Ãþ"

13 MS Windows e�|^ putty �|± ssh �Æ��rà^�?1�¹§putty e1µhttp:

//www.chiark.greenend.org.uk/~sgtatham/putty/download.html

http://www.chiark.greenend.org.uk/~sgtatham/putty/download.html
http://www.chiark.greenend.org.uk/~sgtatham/putty/download.html
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4 GGG111999 OpenMP §§§SSS???ÈÈÈ

3Ü18+þ�$1 C/C++!Fortran �G1§S§±9� OpenMP Ú MPI (

Ü�¿1§S"^r�I�3�¹!:þ±�A�?È·-ÚÀ�?1?È=�£^

rØA�Ù{!:þ?1?È§±�K�XÚ�Ç¤"�cSC�?È�¸Ì��µ

• C/C++!Fortran ?ÈìµIntel!PGI Ú GNU � C/C++ Fortran ?Èì§|

± OpenMP ¿1�-"

• MPI ¿1�¸µOpen MPI!MVAPICH"

�!Ì�0�G1§SÚ OpenMP ¿1§S�?È§MPI ¿1§S�?Èò3

�¡0�"

4.1 ???ÈÈÈììì{{{000

4.1.1 Intel C/C++ Fortran ???ÈÈÈììì{{{000

Intel C/C++ Fortran?Èì´�«Ì��é Inetl²��p5U?Èì§3 AMD

Opteron ²�þ5U�Ø�§�^umuE,��?1�þO��§S"

10 X���� Intel C/C++ ?ÈìSC3 /opt/intel/cce/x§Fortran ?Èì

3 /opt/intel/fce/x£x ���Ò§�cSC���Ò� 10.0.023¤§11 X��?Èì

SC3 /opt/intel/Compiler/y/z£�cSC�� 11.1.064§éA� y� 11.1§z� 064¤§

^r�±�waq8¹e�SCk=
��"

XÚ®²��%@¦^ 11.1 X�§XJ�gC�½¦^���§�±

3 ˜/.bashrc �a�©�¥V\aqe¡��èµ

• 10.0.023 ��µ

– C/C++µ�
. /opt/intel/cce/10.0.023/bin/iccvars .sh
� �
5¿µ L«��¶c¡k� .§±�aq"

– Fortranµ�
. /opt/intel/fce/10.0.023/bin/ ifortvars .sh
� �
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• 11.1.064 ��µ

– C/C++µ�
. /opt/intel/Compiler/11.1/064/bin/iccvars.sh intel64
� �

– Fortranµ�
. /opt/intel/Compiler/11.1/064/bin/ifortvars.sh intel64
� �

Intel?Èì?È CÚ C++§S�?È·-©O� iccÚ icpc¶?È Fortran

§S�·-� ifort"icpc ·-¦^� icc ·-�Ó�?ÈìÀ�§|^ icpc ?È�ò

�M� .c Ú .i �©�w�� C++ ©�§|^ icc ?È�ò�M� .c Ú .i �©�

Kw�� C ©�"^ icpc ?È�§o¬ó� C++ ¥§^ icc ?È�§�k3?È

·-1¥�¹ C++ ©��âó� C++ ¥"

4.1.2 PGI C/C++ Fortran ???ÈÈÈììì{{{000

PGI C/C++ Fortran ?Èì´�«�éõ« CPU �ö�XÚ�p5U?Èì§

�^umuE,��?1�þO��§S"

PGI ?ÈìSC3 /opt/pgi/linux86-64/x£x ���Ò§�cSC���

� 7.1¤§^r�±�waq8¹e�SCk=
��"XÚ®²��%@¦

^ 7.1 ��§^rXJ�¦^Ù{���?Èì§I�gC�½¦^ x ��§�±

3 ˜/.bashrc �a�©�¥V\µ�
PGI=/opt/pgi/linux86−64/x

export PATH=$PATH:$PGI/bin

export MANPATH=$MANPATH:$PGI/man
� �
PGI?Èì?È C!C++!Fortran 77§S�·-©O� pgcc!pgCCÚ pgf77§

?È Fortran 9x §S�·-k pgf90!pgf901!pgf902!pgf90 ex Ú pgf95"

4.1.3 GNU C/C++ Fortran ???ÈÈÈììì{{{000

GNU C/C++ Fortran 4.1.2 ?Èì�XÚg��%@?Èì§^rÃIAÏ��

=�¦^"GNU?Èì?È C!C++§S�·-©O� gccÚ g++¶?È Fortran

77 Ú 9x §S�·-©O� g77 Ú gfortran"gfortran �±��?È Fortran 77 

§S§� g77 Ø�?È Fortran 9x §S"
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4.2 C/C++ §§§SSS���???ÈÈÈ

�!Ì�0� C/C++§S�~^?È�ª"·�ïÆæ^5U�Ð� Intel?

Èì§^r��±ÀJ·ÜgC§S�?Èì§±¼��Ð�5U"

4.2.1 ÑÑÑ\\\ÑÑÑÑÑÑ©©©������MMM���aaa...���'''XXX

?Èì%@òUìÑ\©���M�ä©�a.§Ñ\©���M�a.�'X

�L 1"

L 1: Ñ\©��M�a.�'X

©�¶ )º Ä�

filename.c C ©� D�?Èì

filename.C

filename.CC

filename.cc C++ ©� D�?Èì

filename.cpp

filename.cxx

filename.a

filename.so
¥©� D4�ó�ì

filename.i ®ý?n�©� D4�IOÑÑ

filename.o 8I©� D4�ó�ì

filename.s ®?©� D4�®?ì

?Èì%@òÑÑUì©�a.��M�éA§ÑÑ©���M�a.�'X�

L 2"

L 2: ÑÑ©��M�©�a.�'X

©�¶ )º

filename.i ®ý?n�©�§d¦^ -p À�)¤

filename.o 8I©�§dV\ -c À�)¤

filename.s ®?©�§dV\ -s À�)¤

a.out %@)¤���1©�
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4.2.2 Intel C/C++ ???ÈÈÈììì���???ÈÈÈÀÀÀ���

• -Bdynamicµ3$1�Ä�ó�¤I��¥"

• -Bstatic µ·�ó�^r)¤�¥"

• -cµ=?È¤8I©�£.o ©�¤"

• -fastµ��z��§S��Ý"ùp´¤¢���z§�´I�(Ü§S��¦

^Ü·�À�§%@Ø¦^dÀ�"

• -gµ�¹NÁ&E"

• -ipµ3ü�©�¥?1L§m`z(Interprocedural Optimizations-IPO)"

• -ipo[n]µ3õ©�¥?1L§m`z§�K�ê n ��)¤�8I©�ê"

• -I<Þ©�8¹>µ�²Þ©��|¢´»"

• -L<¥8¹>µ�²¥�|¢´»"

• -l<¥©�>µ�²¤Ió��¥¶§X¥¶� libxyz.a§K�^ -lxyz �½"

• -o fileµ�½)¤�©�¶"

• -openmpµ?È OpenMP §S§5¿µ3Ü18+þ�U3Ó��!:S

� CPU þ� OpenMP §S§J�����(Ü -a openmp À�§±�y3Ó

��!:þ$1"

• -O<?O>µ�½`z?O§%@� O2"O � O2 �Ó§í�¦^¶O3 �

3 O2 Ä:�þO\�-?�`z§'X�¹Ì�ÚS�Ö�=�Úý��§�

3k
�¹e�Ý�ú§ïÆ3äk�þ2:O�Ú�êâ?n�Ì���§

S¦^"

• -pµ?1V���`z(Profile Guided Optimization-PGO)"

• -sharedµ)¤��8IØ´��1©�§7L3?Èz�8I©��¦

^ -fpic À�"

• -static µ·�ó�¤k¥"
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• -std=<IO>µIO�±� c89!c99!gnu89!gnu++98 ½ c++0x§©OéA

�AIO"

• -wµ?È�Øw«?Û´w§�w«�Ø"

• -wallµ?È�w«¤k´w"

• -x <a.>µa.�±� c!c++!c-header!cpp-output!c++-cpp-output!

assembler!assembler-with-cpp ½ none§©OL« c ©��§±¦¤k©�

Ñ�@�´da.�"

ïÆc[ww?ÈìÃþ¥'u§S`z�Ü©§AO´ IPO!PGO Ú HLO Ü

©§õ\ÿÁ§ÀJ·ÜgC§S�?ÈÀ�±Jp5U",	 Intel Ãþ´�

é Intel ?nì��§Ü18+æ^�´ AMD Opteron Barcelona ?nì§Ïdëê

�7Ü·§ïÆë� Intel XEON ?nì�?Èëê§¿c[ÀJ§AO´�y(J

��(5"

4.2.3 PGI C/C++ ???ÈÈÈììì���???ÈÈÈÀÀÀ���

PGI ?ÈìÀ��~õ§e¡==´�Ñ�
·�@�~^�'u?È C §S

� pgcc ��À�"?È C++ §S� pgCC k��ØÓ§ïÆc[�w PGI �'

]�"

• ��À�µ

– -#µw«?Èì!®?ì!ó�ì�N^&E"

– -cµ=?È¤8I©�£.o ©�¤"

– -defaultoptions Ú -nodefaultoptionsµ´Ä¦^%@À�§%@�¦^"

– -flagsµw«¤k�^�?ÈÀ�"

– -help[=option]µw«�Ï&E§option�±� groups!asm!debug!language!

linker!opt!other!overall!phase!phase!prepro!suffix!switch!targetÚ

variable"

– -Minform=levelµ��?È��Ø&E�w«?O"level�±� fatal!file!severe!

warn!inform§%@� -Minform=warn"
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– -noswitcherrorµw«´w&E�§�Ñ��·-1ëê¿UY?1?È"

%@w«�Ø&E¿�ª�?È"

– -o fileµ�½)¤�©�¶"

– -showµw«yk pgcc ·-���&E"

– -silentµØw«´w&E§� -Minform=severe �Ó"

– -vµ�[�ª§3z�·-�1cw«Ù·-1"

– -Vµw«?Èì��&E"

– -wµ?È�Øw«?Û´w§�w«�Ø"

• `zÀ�µ

– -fastµ?È�ÀJ�é8I²��ÊÏ`zÀ�"^ pgcc -fast -help �±

�w�d�m'"`z?O��� O2§ëw -O À�"

– -fastsseµé|± SSE Ú SSE2 �-�?nì£X Opteron¤?È�ÀJ�

é8I²��`zÀ�"^ pgcc -fastsse -help �±�w�d�m'§`z

?O��� O2§ëw -O À�"

– -fpic ½ -fPICµ?Èì)¤ �Ã'�è§±B�^u)¤��8I©�

£Ä�ó�¥¤"

– -Kpic ½ -KPICµ�-fpic ½ -fPIC �Ó§�
�Ù{?ÈìoN"

– -Minfo[=option[,option,. . . ]]µw«k^&E�IO�ØÑÑ§À��

� all!autoinline!inline!ipa!loop ½ opt!mp!time ½ stat"

– -Mipa[=option[,option,. . . ]] Ú -Mnoipaµé^�½À��L§m©Û`z§

%@� -Mnoipa"

– -Mneginfo=option[,option. . . ]µ¦?Èìw«��oA½`zvk¢y�&

E"À��) concur!loop Ú all"

– -Mnoopenmpµ�¦^ -mp À��§�Ñ OpenMP ¿1�-"

– -Mnosgimpµ�¦^ -mp À��§�Ñ SGI ¿1�-"

– -Mpfiµ)¤V���óä§d�ò¬�¹AÏ�èÂ8$1��ÚO&E

±^ufS�?È"-Mpfi 7L3ó����¦^"�§S$1�§¬)¤

V���©� pgfi.out"
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– -Mpfoµé^V���`z§d�7L3�c8¹ekV�©� pgfi.out"

– -Mprof[=option[,option,. . . ]]µ��5UõUV�À�"dÀ��¦�(J

�1)¤5UV�§±B PGPROF 5UV�ì©Û"

– -mp[=option]µ�mé§S¥� OpenMP ¿1�-�|±"

– -O[level]µ��`z?O"level ��� 0!1!2!3!4§Ù¥ 4 � 3 �Ó"

– -pgµ¦^ gprof º��ÄuÄ��V��Û"

• NÁÀ�µ

– -gµ�¹NÁ&E"

• ý?nÀ�µ

– -Cµý?n��3 C ©�¥�5º"

– -D<name[=def]>µý?n�½Â÷ name � def"

– -dDµ�<©�¥®½Â�÷9Ù��IOÑÑ"

– -dIµ�<ý?n¥�¹�¤k©�&E§¹©�¶Ú½Â��1Ò"

– -dMµ�<ý?n�©�®½Â�÷9Ù�§¹½Â��©�¶Ú1Ò"

– -dNµ� -dD aq§���<©�®½Â�÷§Ø�<÷�"

– -Eµý?nz� .c ©�§ò(Jux�IOÑÑ§�Ø?1?È!®?½

ó��ö�"

– -I<Þ©�8¹>µ�²Þ©��|¢´»"

– -Mµ�< make ��6'X�IOÑÑ"

– -MDµ�< make��6'X�©� file.d§Ù¥ file´?È©���¶i"

– -MMµ�< make ��6'X�IOÑÑ§��ÑXÚÞ©�"

– -MMDµ�< make ��6'X�©� file.d§Ù¥ file ´?È�©���

¶i§��ÑXÚÞ©�"

– -Pµý?nz�©�§¿�3z� file.c ©�ý?n��(J� file.i"

– -U<name>µ�Øý?n¥�?Û name �Ð©½Â"
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• ó�À�µ

– -Bdynamicµ3$1�Ä�ó�¤I�¥"

– -Bstaticµ·�ó�¤I�¥"

– -Bstatic pgi µÄ�ó�XÚ¥�·�ó� PGI ¥"

– -g77libsµ#Nó� GNU g77 ½ gcc )¤�¥"

– -l<¥©�>µ�²¤Ió��¥¶"X¥� libxyz.a§K�^ -lxyz �½"

– -L<¥8¹>µ�²¥�|¢´»"

– -mµw«ó�ÿÀ"

– -Mrpath Ú -Mnorpathµ%@� -rpath§±�Ñ�¹ PGI ��8I�´

»"^ -Mnorpath �±�Ød´»"

– -pgf77libsµó��V\ pgf77 $1¥§±#N·Ü?§"

– -rµ)¤�±#ó��8I©�"

– -R<directory>µé��8I©�o|¢ directory 8¹"

– -pgf90libsµó��V\ pgf90 $1¥§±#N·Ü?§"

– -sharedµ)¤��8IØ´��1©�§7L3?Èz�8I©��¦

^ -fpic À�"

– -soname<name>µ)¤��8I�§^S3� DT SONAME �O�½

� name"

– -u<name>µD4�ó�ì§±)¤�½Â�Ú^"

• �óÀ�µ

– -Bµ©�¥#N C++ º��5º§��´± // m©�1�SN�5

º"Ø��½ -C À�§ÄKù
5º��Ø"

– -c8x ½ -c89µé C ©�æ^ C89 IO"

– -c9x ½ -c99µé C ©�æ^ C99 IO"
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• ²��'À�µ

– -KieeeÚ -Knoieeeµ2:ö�´Äî�Uì IEEE 754IO"¦^ -Kieee�

�
`z?nò�B�§¿�¦^�°(�êÆ¥"%@� -Knoieee §ò

¦^�¯��°(5$��ª"

– -Ktrap=[option,[option]. . . ]µ��É~u)�?nì�ö�"À��� divz!

fp!align!denorm!inexact!inv!none!ovf!unf§%@� none"

– -Msecond underscoreÚ -Mnosecond underscoreµ´Äé®k � Fortran¶

iV\1�� "�� g77 oN�¦^§Ï g77 %@ÎÒ�V\1�� "

– -mcmodel=small|mediumµ¦S��.´Ä��8I�u 2GB(small)½#

Nêâ¬�u 2GB(medium)"medium �V¹ -Mlarge arrays À�"

– -tp targetµtarget �±� amd64!amd64e!barcelona!barcelona-64!k8-

32!k8-64!k8-64e!x64 �§%@�?È��²���"

ïÆc[ww?ÈìÃþ¥'u§S`z�Ü©§õ\ÿÁ§ÀJ·ÜgC§S

�?ÈÀ�±Jp5U"Ü18+æ^�´ AMD Opteron Barcelona ?nì§I�c

[ÀJ§AO´�y(J��(5"

4.2.4 GNU C/C++ ???ÈÈÈììì GCC ���???ÈÈÈÀÀÀ���

GNU?ÈìGCC´ LinuxXÚg��?Èì§XÚSC���� 4.1.2Ú 3.4.6§

À��~õ§e¡==´�Ñ�
�é 4.1.2 ·�@�~^��À�§ïÆc[

w GCC �']�"

• ��©�a.�À�µ

– -x languageµ²(�½�4?Èì�äÑ\©��a."language��µ

∗ c!c-header!c-cpp-output

∗ c++!c++-header!c++-cpp-output

∗ objective-c!objective-c-header!objective-c-cpp-output

∗ objective-c++ objective-c++-header objective-c++-cpp-output

∗ assembler!assembler-with-cpp
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∗ ada

∗ f95!f95-cpp-input

∗ java

∗ treelang

� language � none �§B�?Û²(�½�a.§Ùa.d©�¶�M

û½"

– -cµ=?È¤8I©�£.o ©�¤§¿Ø?1ó�"

– -o fileµ�½)¤�©�¶"

– -vµ�[�ª§w«3z�·-�1cw«Ù·-1"

– -###µw«?Èì!®?ì!ó�ì�N^&E�¿Ø?1¢S?È§3

��¥�±^uÓ¼°Äì)¤�·-1"

– –helpµw«�Ï&E"

– –target-helpµw«8I²���Ï&E"

– –versionµw«?Èì��&E"

• C �óÀ�µ

– -ansiµC �ª�§|±¤k ISO C90 �-"3 C++ �ª�§�Ø� ISO

C++ Àâ� GNU *Ð"

– -std=µ���óIO§�±� c89!iso9899:1990!iso9899:199409!c99!c9x!

iso9899:1999!iso9899:199x!gnu89!gnu99!gnu9x!c++98!gnu++98"

– -Bµ3©�¥#N C++ º��5º§��´± // m©�1�SN�5

º"Ø��½ -C À�§ÄKù
5º��Ø"

– -c8x ½ -c89µé C ©�æ^ C89 IO"

– -c9x ½ -c99µé C ©�æ^ C99 IO"

• ´wÀ�µ

– -fsyntax-onlyµ==u��è��{�Ø§¿Ø?1Ù§ö�"

– -wµ?È�Øw«?Û´w§�w«�Ø"
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– -Wfatal-errorsµ��1���ØÒÊ�§Ø}ÁUY$1w«�õ�Ø

&E"

• NÁÀ�µ

– -gµ�¹NÁ&E"

– -ggdbµ�¹|^ gbd NÁ�¤I��&E"

• `zÀ�µ

– -O[level]µ��`z?O"`z?O level �±��� 0!1!2!3!s"

• ý?nÀ�µ

– -Cµý?n��3 C ©�¥�5º"

– -D nameµý?n�½Â÷ name ��� 1"

– -D name=defµý?n�½Â name � def"

– -U nameµý?n��Ø�?Û name Ð©½Â"

– -undefµØý½ÂXÚ½ GCC (²�÷§�IOý½Â�÷EÎ�½Â"

– -dDµw«©�¥½Â�÷9Ù��IOÑÑ"

– -dIµw«ý?n¥�¹�¤k©�§�)©�¶Ú½Â��1Ò&E"

– -dMµw«ý?n�©�¥½Â�÷9Ù�§�)½Â�©�¶Ú1Ò"

– -dNµ� -dD aq§��w«©�¥½Â�÷§Øw«÷�"

– -Eµý?n� .c ©�§ò(Ju�IOÑÑ§Ø?1?È!®?½ó�"

– -I<Þ©�8¹>µ�²Þ©��|¢´»"

– -Mµ�< make ��6'X�IOÑÑ"

– -MDµ�< make��6'X�©� file.d§Ù¥ file´?È©���¶i"

– -MMµ�< make ��6'X�IOÑÑ§��ÑXÚÞ©�"

– -MMDµ�< make ��6'X�©� file.d§Ù¥ file ´?È�©���

¶i§��ÑXÚÞ©�"

– -Pµý?nz�©�§¿�3z� file.c ©�ý?n��(J� file.i"
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• ó�À�µ

– -pieµ3|±�8Iþ)¤ �Ã'���1©�"

– -sµl��1©�¥�Ø¤kÎÒL"

– -rdynamicµV\¤kÎÒL�Ä�ÎÒL¥"

– -staticµ·�ó�¤I�¥"

– -sharedµ)¤��8IØ´��1©�§7L3?Èz�8I©��¦

^ -fpic À�"

– -shared-libgccµ¦^�� libgcc ¥"

– -static-libgccµ¦^·� libgcc ¥"

– -u <symbol>µ(�ÎÒ symbol �½Â§r�ó���¥�¬5½Â§"

– -I<Þ©�8¹>µ�²Þ©��|¢´»"

– -l<¥©�>µ�²¤Ió��¥¶§X¥� libxyz.a§K�^ -lxyz �½"

– -L<¥8¹>µ�²¥�|¢´»"

– -B<´»>µ��Ïé��1©�!¥!Þ©�!êâ©��´»"

• Intel 386 Ú AMD x86-64 ²��'À�µ

– -mtune=cpu-typeµ��`z�é� CPUa.§��µgeneric!k8!opteron�"

– -march=cpu-typeµ���-�é� CPUa.§��µgeneric!k8!opteron�"

– -mieee-fp Ú -mno-ieee-fpµ2:ö�´Äî�Uì IEEE IO"

• �½¤��À�µ

– -fpicµ)¤ �Ã'��è±^u��¥"

– -fPICµXJ8IÅì|±§ò)¤ �Ã'��è"

– -fopenmpµ?È OpenMP ¿1§S"

– -fpie Ú -fPIEµ� -fpic Ú -fPIC aq§�)¤� �Ã'�è§�Uó�

���1©�¥"

ïÆc[ww?ÈìÃþ¥'u§S`z�Ü©§õ\ÿÁ§ÀJ·ÜgC§S

�?ÈÀ�±Jp5U"Ü18+æ^�´ AMD Opteron Barcelona ?nì§I�c

[ÀJ§Äk´�y(J��(5"
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4.2.5 C/C++ §§§SSS???ÈÈÈÞÞÞ~~~

• Intel C/C++ ?Èì?ÈÞ~µ

– icc -o yourprog yourprog.c

ò C §S yourprog.c ?È���1©� yourprog"

– icpc -o yourprog yourprog.cpp

ò C++ §S yourprog.cpp ?È���1©� yourprog"

– icc -o yourprog-omp -openmp yourprog.c

òOpenMP�-¿1� C§S yourprog-omp.c?È���1©� yourprog-

omp"

• PGI C/C++ ?Èì?ÈÞ~µ

– pgcc -o yourprog yourprog.c

ò C §S yourprog.c ?È���1©� yourprog"

– pgCC -o yourprog yourprog.cpp

ò C++ §S yourprog.cpp ?È���1©� yourprog"

– pgcc -o yourprog-omp -mp yourprog.c

òOpenMP�-¿1� C§S yourprog-omp.c?È���1©� yourprog-

omp"

• GNU C/C++ ?Èì?ÈÞ~µ

– gcc -o yourprog yourprog.c

ò C §S yourprog.c ?È���1©� yourprog"

– g++ -o yourprog yourprog.cpp

ò C++ §S yourprog.cpp ?È���1©� yourprog"

– gcc -o yourprog-omp -fopenmp yourprog.c

òOpenMP�-¿1� C§S yourprog-omp.c?È���1©� yourprog-

omp"
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4.3 Fortran §§§SSS���???ÈÈÈ

4.3.1 ÑÑÑ\\\ÑÑÑÑÑÑ©©©������MMM���aaa...���'''XXX

?Èì%@òUìÑ\©���M�ä©�a.§Ñ\©���M�a.�'X

�L 3"

L 3: Ñ\©��M�©�a.�'X

©�¶ )º Ä�

filename.a 8I¥©� D�?Èì

filename.f

filename.for

filename.ftn
�½�ª� Fortran ©� � Fortran ?Èì?È

filename.i

filename.fpp

filename.FPP

filename.F �½�ª� Fortran ©� gÄ� Fortran ?Èìý?n�2�?È

filename.FOR

filename.FTN

filename.f90

filename.i90
gd�ª� Fortran ©� � Fortran ?Èì?È

filename.F90 gd�ª� Fortran ©� gÄ� Fortran ?Èìý?n�2�?È

filename.s ®?©� D4�®?ì

filename.so ¥©� D4�ó�ì

filename.o 8I©� D4�ó�ì

?Èì%@òÑÑUì©�a.��M�éA§ÑÑ©���M�a.�'X�

L 4"

4.3.2 Intel Fortran ???ÈÈÈììì���???ÈÈÈÀÀÀ���

• -Bdynamicµ$1�Ä�ó�¤I��¥"

• -Bstatic µ·�ó�^r)¤�¥"
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L 4: ÑÑ©��M�a.�'X

©�¶ )º )¤�ª

filename.o 8I©� ?È�V\ -c À�)¤

filename.so ��¥©� ?È��½���.§XV\ -shared§¿Ø¹ -c

filename.mod �¬©� ?È¹k MODULE (²��©�)¤

filename.s ®?©� ?È�V\ -S À�)¤

a.out %@)¤���1©� ?È�vk�½ -c �)¤

• -cµ=?È¤8I©�£.o ©�¤"

• -convert ['�i]µ=�Ã�ªêâ�a.§'X'�i� big endian Ú little

endian �§©OL«Ã�ª�Ñ\ÑÑ� big endian Ú little endian �ª§�õ

�ªa.§�w?ÈìÃþ"

• -cppµé�è?1ý?n§�du -fpp"

• -extend-source[size]µ�²�½�ª� Fortran�è°Ý§À� size�� 72!80

Ú 132"����^ -72!-80 Ú -132 �½§%@� 72 iÎ"

• -fastµ��z��§S��Ý"ùp´¤¢���z§�´I�(Ü§S��¦

^Ü·�À�"

• -fixedµ�² Fortran �è��½�ª§%@d©��Mû½�ªaO"

• -fpicµ)¤ �Ã'�è§�?È¤��8I©��7L¦^dÀ�§�d

u -fPIC§%@� -fno-pic"

• -freeµ�² Fortran §S�gd�ª§%@d©��Mû½�ªaO"

• -gµ�¹NÁ&E"

• -ipµ3ü�©�¥?1L§m`z(Interprocedural Optimizations-IPO)"

• -ipo[n]µ3õ©�¥?1L§m`z§�K�ê n ��)¤�8I©�ê"

• -I<Þ©�8¹>µ�²Þ©��|¢´»"
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• -implicitnoneµ�²%@Cþ¶��½Â§ïÆ3�§S�V\ implicit none �

é§±;�Ñydu%@a.E¤��Ø"

• -L<¥8¹>µ�²¥�|¢´»"

• -l<¥©�>µ�²¤Ió��¥¶§X¥©�� libxyz.a§K�^ -lxyz �½"

• -nofreeµ�² Fortran §S��½�ª"

• -openmpµ?È OpenMP �-¿1§S§5¿µ3Ü18+þ�U3Ó

��!:S CPU þ� OpenMP §S§J�����(Ü -a openmp -R

“span[hosts=1]” À�§±�y3Ó��!:þ$1"

• -O<?O>µ�½`z?O"%@� O2§O � O2 �Ó§í�¦^"O3 �

3 O2 Ä:�þO\�-?�`z§'X�¹Ì�ÚS�Ö�=�Úý��§�

3k
�¹e�Ý�ú§ïÆ3äk�þ2:O�Ú�êâ?n�Ì���§

S¦^"

• -pµ?1V���`z(Profile Guided Optimization-PGO)"

• -sharedµ)¤��8IØ´��1©�§7L3?Èz�8I©��¦

^ -fpic À�"

• -stand <IO>µ±�½ Fortran IO?1?È§?È�w«©�¥ØÎÜ

dIO�&E"IO�� f03!f90!f95 Ú none§©OéAw«ØÎÜ Fortran

2003!90!95 ��è&EÚØw«?Û�IO��è&E§���� -std<I

O>§d�IOØ� f§�� 03!90!95"

• -staticµ·�ó�¤k¥"

• -unroll[n]µÌ����Ðm��ê§�5U�'"

• -usµ?È��	Ü^r½Â�¼ê¶V\��ey�§�du -assume under-

score§XJ?È�w« ¼êéØ���NV\dÀ�=�)û"

• -wµ?È�Øw«?Û´w§�w«�Ø"

• -wallµ?È�w«¤k´w"
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• -Xµ?È�Ø^%@�Þ©�|¢8¹§� -I (Ü�¦^�½�Þ©�8¹"

ïÆc[ww?ÈìÃþ¥'u§S`z�Ü©§AO´ IPO!PGO Ú HLO Ü

©§õ\ÿÁ§ÀJ·ÜgC§S�?ÈÀ�±Jp5U",	 Intel Ãþ´�

é Intel ?nì��§Ü18+æ^�´ AMD Opteron Barcelona ?nì§Ïdëê

�7Ü·§ïÆë� Intel XEON ?nì�?Èëê§¿c[ÀJ§Äk´�y(J

��(5"

4.3.3 PGI Fortran ???ÈÈÈììì���???ÈÈÈÀÀÀ���

PGI ?ÈìÀ��~õ§e¡==´�Ñ�
·�@�~^�?È Fortran 9x §

S� pgf90 �À�§?È Fortran 77 §S� pgf77 �?È·-�NkÜ©ØÓ§ï

Æc[w PGI �']�"

• ��À�µ

– -#µw«?Èì!®?ì!ó�ì�N^"

– -cµ=?È¤8I©�£.o ©�¤"

– -defaultoptions Ú -nodefaultoptionsµ´Ä¦^%@À�§%@�¦^"

– -flagsµw«¤k�^�?Èëê"

– -help[=option]µw«�Ï&E§option�±� groups!asm!debug!language!

linker!opt!other!overall!phase!phase!prepro!suffix!switch!targetÚ

variable"

– -Minform=levelµ��?È��Ø&E�w«?O§level�±� fatal!file!

severe!warn!inform§%@� -Minform=warn"

– -noswitcherrorµw«´w&E�§�Ñ��·-1ëêUY?1?È¶%

@�w«�Ø&E¿ª�?È"

– -o fileµ�½)¤�©�¶"

– -showµw«yk pgf90 ·-���&E"

– -silentµØw«´w&E§� -Minform=severe �Ó"

– -vµ�[�ª§w«3z�·-�1cw«Ù·-1"
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– -Vµw«?Èì��&E"

– -wµ?È�Øw«?Û´w§�w«�Ø"

• `zÀ�µ

– -fastµ?È�ÀJ�é8I²��ÊÏ`zëê§^ pgf90 -fast -help �±

�w�d�m'"`z?O��� O2§ëw -O ëê"

– -fastsseµé|± SSE Ú SSE2 �-�?nì£X Opteron¤?È�ÀJ�

é8I²��ÊÏ`zëê§^ pgcc -fastsse -help �±�w�d�m'"

`z?O��� O2§ëw -O ëê"

– -fpic ½ -fPICµ?Èì)¤ �Ã'�è§±B�±^u)¤��8I©�

£Ä�ó�¥¤"

– -Kpic ½ -KPICµ�-fpic ½ -fPIC �Ó§�
�Ù{?ÈìoN"

– -Minfo[=option[,option,. . . ]]µw«k^�&E�IO�ØÑÑ§À��±

� all!autoinline!inline!ipa!loop ½ opt!mp!time ½ stat"

– -Mipa [=option[,option,. . . ]] Ú -MnoipaµéL§m©Ûé^Ú�½ëê§

%@� -Mnoipa"

– -Mneginfo=option[,option. . . ]µ¦?Èì)¤'u��oA½`zvk¢y

�&E"À��) concur!loop Ú all"

– -Mnoopenmpµ�¦^ -mp À��§�Ñ OpenMP �-"

– -Mnosgimpµ�¦^ -mp À��§�Ñ SGI ¿1�-"

– -Mpfiµ)¤V���óä§d�ò¬�¹AÏ�è±Â8$1��ÚO&

E±^ufS��?È¥"-Mpfi 7L3ó����¦^"�§S$1�§

¬)¤V���©� pgfi.out"

– -MpfoµéÄV���`z§d�7L3�c8¹e�3V�©� pgfi.out"

– -Mprof[=option[,option,. . . ]]µ��5UõUV�À�"^dÀ��¦(J

�1)¤5UV�§±B PGPROF 5UV�ì�±©Û"

– -mp[=option]µ�mé§S¥� OpenMP ¿1�-�|±"

– -O[level]µ��`z?O"level ��� 0!1!2!3!4§Ù¥ 4 � 3 �Ó"
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– -pgµ¦^ gprof º��ÄuÄ��V��Û"

• NÁÀ�µ

– -gµ�¹NÁ&E"

• ý?nÀ�µ

– -Cµý?n��3 C ©�¥�5º"

– -D<name[=def]>µý?n�½Â name � def"

– -dDµw«©�¥½Â�÷9Ù��IOÑÑ"

– -dIµw«ý?n¥�¹�¤k©�§�)©�¶Ú½Â��1Ò&E"

– -dMµw«ý?n�©�¥½Â�÷9Ù�§�)½Â�©�¶Ú1Ò"

– -dNµ� -dD aq§��w«©�¥®½Â�÷§Øw«÷�"

– -Eµý?n� .c ©�§ò(Ju�IOÑÑ§Ø?1?È!®?½ó�"

– -I<Þ©�8¹>µ�²Þ©��|¢´»"

– -Mµw« make ��6'X�IOÑÑ"

– -MDµw« make��6'X�©� file.d§Ù¥ file´?È©���¶i"

– -MMµw« make ��6'X�IOÑÑ§��ÑXÚÞ©�"

– -MMDµw« make ��6'X�©� file.d§Ù¥ file ´?È�©���

¶i§��ÑXÚÞ©�"

– -Pµý?nz�©�§¿�3z� file.c ©�ý?n��(J� file.i"

– -U<name>µý?n�Ø� name �Ð©½Â"

• ó�À�µ

– -Bdynamicµ$1�Ä�ó�¤I�¥"

– -Bstaticµ·�ó�¤I�¥"

– -Bstatic pgi µéÄ�ó�XÚ¥�·�ó� PGI ¥"

– -g77libsµ#Nó� GNU g77 ½ gcc )¤�¥"

– -l<¥©�>µ�²¤Ió��¥¶§X¥� libxyz.a§K�^ -lxyz �½"
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– -L<¥8¹>µ�²¥�|¢´»"

– -mµw«ó�ÿÀ"

– -Mrpath Ú -Mnorpathµ%@� -rpath§±���¹ PGI ��8I�´

»"^ -Mnorpath �±�Ød´»"

– -pgf77libsµó��V\ pgf77 $1¥§±#N·Ü?§"

– -rµ)¤�±#ó��8I©�"

– -R<directory>µé��8I©�o|¢ directory 8¹"

– -pgf90libsµó��V\ pgf90 $1¥§±#N·Ü?§"

– -sharedµ)¤��8IØ´��1©�§7L3?Èz�8I©��¦

^ -fpic À�"

– -soname<name>µ)¤��8I�§^S3� DT SONAME �O�½

� name"

– -u<name>µD4�ó�ì§±)¤�½Â�Ú^"

• �óÀ�µ

– -byteswapio ½ -MbyteswapioµéÃ�ª Fortran êâ©�3Ñ\ÑÑ�l

�à£big-endian¤��à£little-endian¤��'A§½ö��"dÀ��

±^uÖ� Sun ½ SGI �XÚ¥�Ã�ª� Fortran êâ©�"

– -i2µò INTEGER CþUì 2 'A?n"

– -i4µò INTEGER CþUì 4 'A?n"

– -i8µò%@� INTEGER Ú LOGICAL CþUì 4 'A?n"

– -i8storageµéINTEGER Ú LOGICAL Cþ©� 8 'A"

– -Mallocatable[=95|03]µUì Fortran 95 ½ 2003 IO©�ê|"

– -Mbackslash Ú -Mnobackslashµò���(\)���~iÎ£�=ÂÎ¤?

n§%@� -Mnobackslash"-Mnobackslash ��IO� C ���=ÂS�

3ÚÒ�¹�iG¥#)Û"-Mbackslash K������@�ÚÙ§i

Î��"

– -Mextendµ���è�1°� 132 �"
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– -Mfixed!-Mnofree Ú -Mnofreeformµr�é©�Uì�½�ª?1�{

©Û§%@ .f ½ .F ©��@��½�ª"

– -Mfree Ú -Mfreeformµr�é©�Uìgd�ª?1�{©Û§%

@ .f90!.F90!.f95 ½ .F95 ©��@�gd�ª"

– -Mi4Ú -Mnoi4µò INTEGERw� INTEGER*4"-Mnoi4ò INTEGERw

� INTEGER*2"

– -Mnomainµ�ó��§Ø�¹N^ Fortran Ì§S�8I©�"

– -Mr8Ú -Mnor8µò REALw� DOUBLE PRECISION§ò¢(REAL)~ê

w�V°Ý(DOUBLE PRECISION)~ê"%@�Ä"

– -Mr8intrinsics [=float] Ú -Mnor8intrinsicsµò CMPLX w� DCMPLX§

ò REAL w� DBLE"V\ float À��§ò FLOAT w� DBLE"

– -Msave Ú -Mnosaveµ´Äò¤kÛÜCþV\ SAVE (²§%@�Ä"

– -Mupcase Ú -Mnoupcaseµ´Ä�3¶i����"-Mnoupcase ��¤k

¶i=�¤��"5¿§XJ¦^ -Mupcase§@oCþ¶ X �Cþ¶ x Ø

Ó§¿�'�i7L���"

– -Mcray=pointerµ|± Cray ��*Ð"

– -module directoryµ�½?È���)¤��¬©��8¹"

– -r4µò DOUBLE PRECISION Cþw� REAL"

– -r8µò REAL Cþw� DOUBLE PRECISION"

• ²��'À�µ

– -Kieee Ú -Knoieeeµ2:ö�´Äî�Uì IEEE 754 IO§%@�Ø"

¦^ -Kieee ��
`z?n�B�§¿�¦^�\°(�êÆ¥§%@

� -Knoieee §ò¦^�¯��°(5$��ª"

– -Ktrap=[option,[option]. . . ]µ��É~u)�§?nì�ö�"À��±

� divz!fp!align!denorm!inexact!inv!none!ovf!unf§%@� none"

– -Mlarge arrays Ú -Mnolarge arraysµ´Ä#Nê|�u 2GB§%@Ø#

N"�¦^ -mcmodel=medium �V¹ -Mlarge arrays À�"
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– -mcmodel=small|mediumµ¦^S��.´Ä��8I�u 2GB(small)½

#Nêâ¬�u 2GB(medium)§medium �V¹ -Mlarge arrays À�"

– -Msecond underscore Ú -Mnosecond underscoreµ´Äé®²k � For-

tran ¶iV\1�� "Ì�3� g77 oN�¦^§g77 %@�ÎÒV\1

�� "

– -Mvarargs Ú -Mnovarargsµ´Ä)¤l Fortran N^ C §S�^Cþëê

N^S�§%@�Ä"

– -tp targetµtarget �±� amd64!amd64e!barcelona!barcelona-64!k8-

32!k8-64!k8-64e!x64 �§%@�?È��²���"

ïÆc[ww?ÈìÃþ¥'u§S`z�Ü©§AO´ IPA!PGA �Ü©§

õ\ÿÁ§ÀJ·ÜgC§S�?ÈÀ�±Jp5U"Ü18+æ^�´ AMD

Opteron Barcelona ?nì§Ic[ÀJ§Äk��y(J��(5"

4.3.4 GNU Fortran ???ÈÈÈììì���???ÈÈÈÀÀÀ���

GNU Fortran ?Èì´ Linux XÚg�� Fortran ?Èì§XÚSC���

� 4.1.2§|±�Ü© gcc À�§e¡==´�Ñ�
�é 4.1.2 � gfortran ·�@�

~^��À�§ïÆc[w GNU Fortran Ú gcc ��']�"

• �� Fortran �óa.�À�µ

– -ffree-form Ú -ffixed-formµ(²©�´gd�ª�´�½�ª§%@

l Fortran 90 å�©��gd�ª§�c� Fortran 77 ��©���

½�ª"

– -fdefault-double-8µ�� DOUBLE PRECISION a.� 8 'A"

– -fdefault-integer-8µ�� INTEGER Ú LOGICAL a.� 8 'A"

– -fdefault-real-8µ�� REAL a.� 8 'A"

– -fno-backslashµò���(\)���~iÎ£�=ÂÎ¤?n"

– -ffixed-line-length-<n>µ���½�ª�è�1°� n"

– -ffree-line-length-<n>µ��gd�ª�è�1°� n"
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– -fmax-identifier-length=<n>µ��¶¡���iÎ�Ý� n§Fortran 95Ú

200x ��Ý©O� 31 Ú 65"

– -fimplicit-noneµB�Cþ�Ûª(²§¤kCþÑI�wª(²"

– -fcray-pointerµ|± Cray ��*Ð"

– -fopenmpµ?È OpenMP ¿1§S"

– -std=<std>µ�² Fortran IO§std �±� f95!f2003!legacy"

– -M<dir> Ú -J<dir>µ�½?È���)¤��¬©�8¹"

– -fconvert=<conversion>µ�½éÃ�ª Fortran êâ©�L«�ª§Ù

��±�µnative§%@�¶swap§3Ñ\ÑÑ�l�à£big-endian¤

��à£little-endian¤��'A§½ö��¶big-endian§^�à�ªÖ

�¶little-endian§^�à�ªÖ�"

• ��À�µ

– -cµ=?È¤8I©�£.o ©�¤§¿Ø?1ó�"

– -o fileµ�½)¤�©�¶"

– -vµ�[�ª§w«3z�·-�1cw«Ù·-1"

– -###µw«?Èì!®?ì!ó�ì�N^&E�¿Ø?1¢S?È§3

��¥�±^uÓ¼°Äì)¤�·-1"

– –helpµw«�Ï&E"

– –target-helpµw«8I²���Ï&E"

– –versionµw«?Èì��&E"

• ´wÀ�µ

– -fsyntax-onlyµ==u��è��{�Ø§¿Ø?1Ù{ö�"

– -wµ?È�Øw«?Û´w§�w«�Ø"

– -Wfatal-errorsµ��1���ØÒÊ�§Ø}ÁUY$1"

• NÁÀ�µ

– -gµ�¹NÁ&E"
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– -ggdbµ�¹|^ gbd NÁ�¤I��&E"

• `zÀ�µ

– -O[level]µ��`z?O"`z?O level �±��� 0!1!2!3!s"

• ý?nÀ�µ

– -Cµ�3ý?n� C ©�¥�5º"

– -D nameµ3ý?n¥½Â÷ name ��� 1"

– -D name=defµ3ý?n¥½Â name � def"

– -U nameµ�Øý?n¥�?Û name Ð©½Â"

– -undefµØý½ÂXÚ½ GCC (²�÷§�IOý½Â�÷EÎ�½Â"

– -dDµw«©�¥½Â�÷9Ù��IOÑÑ"

– -dIµw«ý?n¥�¹�¤k©�§�)©�¶Ú½Â��1Ò"

– -dMµw«ý?n�©�¥½Â�÷9�§¹½Â�©�¶Ú1Ò"

– -dNµ� -dD aq§��w«©�¥½Â�÷§Øw«÷�"

– -Eµý?n�©�§ò(Ju�IOÑÑ§Ø?1?È!®?½ó�"

– -I<Þ©�8¹>µ�²Þ©��|¢´»"

– -Mµ�< make ��6'X�IOÑÑ"

– -MDµ�< make��6'X�©� file.d§Ù¥ file´?È©���¶i"

– -MMµ�< make ��6'X�IOÑÑ§��ÑXÚ�¹"

– -MMDµ�< make ��6'X�©� file.d§Ù¥ file ´?È�©���

¶i§��ÑXÚÞ©�"

– -Pµý?nz�©�§¿�3z� file.c ©�ý?n��(J� file.i"

• ó�À�µ

– -pieµ3|±�8Iþ)¤ �Ã'���1©�"

– -sµl��1©�¥�Ø¤kÎÒL"

– -rdynamicµV\¤kÎÒL�Ä�ÎÒL¥"
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– -staticµ·�ó�¤I�¥"

– -sharedµ)¤��8IØ´��1©�§7L3?Èz�8I©��¦

^ -fpic À�"

– -shared-libgccµ¦^�� libgcc ¥"

– -static-libgccµ¦^·� libgcc ¥"

– -u <symbol>µ(�ÎÒ symbol �½Â§r�ë���¥�¬5½Â§"

– -I<Þ©�8¹>µ�²Þ©��|¢´»"

– -l<¥©�>µ�²¤Ió��¥¶§X¥� libxyz.a§K�^ -lxyz �½"

– -L<¥8¹>µ�²¥�|¢´»"

– -B<´»>µ��Ïé��1©�!¥!Þ©�!êâ©��´»"

• Intel 386 Ú AMD x86-64 ²��'À�µ

– -mtune=cpu-typeµ��`z�é� CPUa.§��µgeneric!k8!opteron�"

– -march=cpu-typeµ���-�é� CPUa.§��µgeneric!k8!opteron�"

– -mieee-fp Ú -mno-ieee-fpµ2:ö�´Äî�Uì IEEE IO"

• �½¤��À�µ

– -fno-automaticµòz�§Sü���/CþÚê|(²äk SAVE á5"

– -ff2cµ� g77 Ú f2c )¤��èoN"

– -fno-underscoringµØ3¶i�V\ "5¿µgfortran%@1�� g77Ú f2c

ØoN§�
oNI�\ -ff2c À�"Ø�¦^ö
)�ykXÚ�¸�8

¤§ÄKØïÆ¦^ -fno-underscoring À�"

– -funderscoringµé	Ü¶ivk �\ §±��
 Fortran ?ÈìoN"

– -fsecond-underscoreµ%@ gfortran é	Ü¶¡V\�� §XJ¦^dÀ

�§@oòV\ü� "dÀ��¦^ -fno-underscoring À��Ã�"dÀ

��¦^ -ff2c �%@é^"

– -fpicµ)¤ �Ã'��è±^u��¥"

– -fPICµXJ8IÅì|±§ò)¤ �Ã'��è"
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– -fpie Ú -fPIEµ� -fpic Ú -fPIC aq§�)¤� �Ã'�è�Uó��

��1©�¥"

ïÆc[ww?ÈìÃþ¥'u§S`z�Ü©§õ\ÿÁ§ÀJ·ÜgC§S

�?ÈÀ�±Jp5U"Ü18+æ^�´ AMD Opteron Barcelona ?nì§Ic[

ÀJ§Äk��y(J��(5"

4.3.5 Fortran §§§SSS???ÈÈÈÞÞÞ~~~

• Intel Fortran ?Èì?ÈÞ~µ

– ifort -o yourprog yourprog.for

ò Fortran 77 §S yourprog.for ?È���1©� yourprog"

– ifort -o yourprog -static yourprog.f90

ò Fortran 90 §S yourprog.f90 ·�?È���1©� yourprog"

– ifort -o yourprog-omp -openmp yourprog.f90

ò OpenMP �-¿1� Fortran 90 §S yourprog-omp.f90 ?È���1©

� yourprog-omp"

• PGI Fortran ?Èì?ÈÞ~µ

– pgf77 -o yourprog yourprog.for

ò Fortran 77 §S yourprog.for ?È���1©� yourprog"

– pgf90 -o yourprog -static yourprog.f90

ò Fortran 90 §S yourprog.f90 ·�?È���1©� yourprog"

– pgf90 -o yourprog-omp -mp yourprog.f90

ò OpenMP �-¿1� Fortran 90 §S yourprog-omp.f90 ?È���1©

� yourprog-omp"

• GNU Fortran ?Èì?ÈÞ~µ

– g77 -o yourprog yourprog.for

ò Fortran 77 §S yourprog.for ?È���1©� yourprog"

– gfortran -o yourprog -static yourprog.f90

ò Fortran 90 §S yourprog.f90 ·�?È���1©� yourprog"
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– gfortran -o yourprog-omp -fopenmp yourprog.f90

ò OpenMP �-¿1� Fortran 90 §S yourprog-omp.f90 ?È���1©

� yourprog-omp"

5¿µg77 Ø|± OpenMP§�Ø|± Fortran 90 å�IO§� gfortran |

± Fortran 77 IO"

4.4 OpenMP §§§SSS���???ÈÈÈ���$$$111

Intel!PGI!GNU ?Èì|± OpenMP ¿1§�I�|^?È·-(Ü7

�� OpenMP ?ÈÀ�?1?È=�§éAdn«?Èì� OpenMP À�©O

� -openmp!-mp!-fopenmp"

• Intel ?Èìµ

– icc -o yourprog-omp -openmp yourprog.c

ò OpenMP � C §S yourprog-omp.c ?È���1©� yourprog-omp"

– ifort -o yourprog-omp -openmp yourprog.f90

òOpenMP� Fortran 90§S yourprog-omp.f90?È���1©� yourprog-

omp"

• PGI ?Èìµ

– pgcc -o yourprog-omp -mp yourprog.c

ò OpenMP � C §S yourprog-omp.c ?È���1©� yourprog-omp"

– pgf90 -o yourprog-omp -mp yourprog.f90

òOpenMP� Fortran 90§S yourprog-omp.f90?È���1©� yourprog-

omp"

• GNU ?Èìµ

– gcc -o yourprog-omp -fopenmp yourprog.c

ò OpenMP � C §S yourprog-omp.c ?È���1©� yourprog-omp"

– gfortran -o yourprog-omp -fopenmp yourprog.f90

òOpenMP� Fortran 90§S yourprog-omp.f90?È���1©� yourprog-

omp"
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OpenMP �$1��´ÏL3$1c���¸Cþ OMP NUM THREADS 5

��?§ê§'X3 bash ¥|^ export OMP NUM THREADS=8 ��l�?§$

1"5¿§Ü18+�!:S��S�!:m©ÙªS��e�§Ïd�U3�

�!:þ� CPU �m$1 OpenMP §S§3J����I�V\ -a openmp -R

“span[hosts=1]” À�±�y3Ó��!:$1"
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5 MPI ¿¿¿111§§§SSS???ÈÈÈ

Ü18+�Ï&�ä� InfiniBand£ïÆÚ%@¤ÚZî±��£=ïÆ

3Ø|± InfiniBand �ä��¹e¦^¤§XÚþSC� MPI ¿1�¸��

é Infiniband �ä� Open MPI Ú MVAPICH£1 Ú 2 ©|¤§¿�Ñk©Oé

A Intel!PGI!GNU?Èì���"XÚ®²��%@¦^ /usr/mpi/intel/openmpi-

1.4.1§^r�±$1 mpi-selector-menu ·-UìJ«ÀJgC¦^� MPI �¸§5

¿êi�I�\ uµ

Current system default: openmpi intel−1.4.1

Current user default : <none>

”u” and ”s” modifiers can be added to numeric and ”U”

commands to specify ”user” or ”system−wide”.

1. mvapich2 gcc−1.4.1

2. mvapich2 intel−1.4.1

3. mvapich2 pgi−1.4.1

4. mvapich gcc−1.2.0

5. mvapich intel−1.2.0

6. mvapich pgi−1.2.0

7. openmpi gcc−1.4.1

8. openmpi intel−1.4.1

9. openmpi pgi−1.4.1

U. Unset default

Q. Quit

Selection (1−9[us], U[us], Q):

5.1 MPI ¿¿¿111§§§SSS���???ÈÈÈ

Open MPIÚMVAPICH/MVAPICH2�?È·-Ì��µmpicc!mpic++!mpicxx!mpiCC!

mpif77 Ú mpif90§éu¿1§S§éAØÓa.©��?È·-Xeµ

• mpicc -o yourprog-mpi yourprog-mpi.c

ò C �ó� MPI ¿1§S yourprog-mpi.c ?È���1©� yourprog-mpi"

• mpicxx -o yourprog-mpi yourprog-mpi.cpp

ò C++ �ó� MPI ¿1§S yourprog-mpi.cpp ?È���1©� yourprog-

mpi§���� mpic++ ½ mpiCC"



5 MPI ¿1§S?È 35

• mpif77 -o yourprog-mpi yourprog-mpi.f

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

mpi"

• mpif90 -o yourprog-mpi yourprog-mpi.f90

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

mpi"

MPI ?È�¸�?È·-¢Sþ´N^ Intel!PGI!GCC ?Èì?1?È§ä

N`zÀ��§�ëw?ÈìÃþ"

5.2 MPI ¿¿¿111§§§SSS���$$$111

3Ü18+þ§MPI ¿1§SI(Ü��NÝXÚ LSF ���J�·- bsub 5

$1§Ä�^{� bsub -q normal -o log -e err file -n 8 mpiibjob ./yourprog-

mpi§5¿µ7L|^ mpiibjob ½ mpip4job ©OéÄ¦^ InfiniBand ÚZî±��

� MPI §S§�[^{ò3��NÝÜ©`²"

5.3 MPI ¿¿¿111§§§SSSNNNÁÁÁ

8+"y;��¿1§SNÁóä§¿1§S�NÁ��5`�U|^w«�é

5ÅÚ½ �Ø§ïÆ|^¦þ��?§ê5NÁ±�B?1Jl"
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6 êêêÆÆÆ¼¼¼êêê¥¥¥

Ü18+þSC�êÆ¼ê¥Ì�k Intel Math Kernel Library(MKL)!AMD

Core Math Library (ACML)±9·�?È�êÆ¼ê¥£3 /opt/lib e§5¿¶¡§

'X libgoto barcelonap-r1.26-intel.a L«^ Intel ?Èì?È� goto ¥¤§^r�±

��N^§±Jp5U!\¯mu"

6.1 Intel MKL

�cSC�MKL��� 11.1.064§SC3 /opt/intel/Compiler/11.1/064/mkl/lib§

äk i386 Ú AMD64(em64t) ü���§©OéA�8¹� 32 Ú em64t§±eò

± AMD64 XÚ�~0�"3 bash e�±ÏL3 ˜/.bashrc �a�©�¥V\e¡�

è�� MKL ¤I��¸Cþ INCLUDE!LD LIBRARY PATH Ú MANPATH �µ�
. /opt/intel/Compiler/11.1/064/mkl/tools/environment/mklvarsem64t.sh
� �
6.1.1 MKL ÌÌÌ���SSSNNN

MKL Ì��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)
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• 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)

6.1.2 MKL 888¹¹¹SSSNNN

MKL �Ì�8¹SNXe�L 5"

L 5: MKL 8¹SN

8¹ SN

<mkl dir> MKL Ì8¹§'X /opt/intel/Compiler/11.0/081

<mkl dir>/benchmarks/linpack �¹ OpenMP �� LINPACK �ÄO§S

<mkl dir>/benchmarks/mp linpack �¹ MPI �� 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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6.1.3 óóó��� MKL

�
3§S¥ó� MKL ¥¥� libyyy.a ½ libyyy.so§�±æ^ü«�ªµ

• 3ó�1¥§�Þ¹k�é½ýé´»�¥¶§'Xµ

<ld> myprog.o /opt/intel/Compiler/11.0/081/em64t/libmkl solver.a \

/opt/intel/Compiler/11.0/081/em64t/libmkl intel.a \

/opt/intel/Compiler/11.0/081/em64t/libmkl intel thread.a \

/opt/intel/Compiler/11.0/081/em64t/libmkl core.a \

/opt/intel/Compiler/11.0/081/em64t/libguide.so -lpthread

Ù¥ <ld> �ó�·-§'X ld§myprog.o ´^r�8I©�"

• Äk�Þ¤I� MKL ¥§,��XXÚ¥ libpthreadµ

3ó�1¥§|^ -L<path> �Þ¹k�é½ýé´»�¥¶£�²|¢¥�´

»¤§Ú -I<include>£�²|¢Þ©��´»¤"

XJ®²|^c¡¤`� mklvarsem64t.sh ��Ð MKL �¸Cþ§þ¡K�±

{z�ÃI�½¥¤3�ýé´»§�I�|^ -l<¥¶>�²¤I��¥=�"

ó� MKL ¥��²¥�´»Ú¥¶Xeµ

−L<MKL path> −I<MKL path>

[−lmkl LAPACK95] [−lmkl blas95]

[ cluster components]

[{−lmkl {intel, intel lp64 , intel ilp64 , intel sp2dp , gf , gf lp64 , gf ilp64 }]

[−lmkl {intel thread, sequential}]

[{−lmkl solver, −lmkl solver lp64, −lmkl solver ilp64}]

{{[−lmkl LAPACK] −lmkl {ia32, em64t, ipf}},

−lmkl core}}

[{−lguide, −liomp5}] [−lpthread] [−lm]

5¿µþ¡´Ä�ó��·-§XJ�·�ó�§I�ò¹k -l �¥¶^

¹k¥©��´»5�O§'X^ $MKLPATH/libmkl core.a �O -lmkl core§Ù

¥ $MKLPATH �^r½Â��� MKL ¥8¹��¸Cþ"
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6.2 ACML

6.2.1 ACML {{{000

AMD Core Math Library (ACML)´�
ê�¼ê�|Ü§¿�AO�é AMD64

²�?nì£X Opteron¤��
`z"ACML ¼ê¥äk FORTRAN 77 Ú C �ó

��§Ì��¹µ

• BLAS - Ä��5�êfXÚ¥§�¹?O��lÑÄ��5�ê(Sparse BLAS)

• LAPACK - �5�ê¥

• FFT - Fá�C�§S

• RNG - �Åêu)ìÚÚO©Ù¼ê"

�c ACML SC3 /opt/acml4.4.0§Uì?Èì�©�A�8¹§�eL 6µ

L 6: ACML 8¹SN

8¹ SN

ifort32 �é 64   Intel �?Èì§Øé^ OpenMP ¿1�-"

ifort32 mp �éõØe 32   Intel �?Èì§é^ OpenMP ¿1�-"

ifort64 �é 64   Intel �?Èì§Øé^ OpenMP ¿1�-"

ifort64 mp �éõØe 64   Intel �?Èì§é^ OpenMP ¿1�-"

pgi32 �é 64   PGI �?Èì§Øé^ OpenMP ¿1�-"

pgi32 mp �éõØe 32   PGI �?Èì§é^ OpenMP ¿1�-"

pgi64 �é 64   PGI �?Èì§Øé^ OpenMP ¿1�-"

pgi64 mp �éõØe 64   PGI �?Èì§é^ OpenMP ¿1�-"

gfortran32 �é 64   gfortran �?Èì§Øé^ OpenMP ¿1�-"

gfortran32 mp �éõØe 32   gfortran �?Èì§é^ OpenMP ¿1�-"

gfortran64 �é 64   gfortran �?Èì§Øé^ OpenMP ¿1�-"

gfortran64 mp �éõØe 64   gfortran �?Èì§é^ OpenMP ¿1�-"

6.2.2 ???ÈÈÈÞÞÞ~~~µµµ

• Intel ?Èì?È·-µ
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– ifort driver.f -L/opt/acml4.2.0/ifort64/lib -lacml

– gcc -c -I/opt/acml4.2.0/ifort64/include driver.c

ifort -nofor-main driver.o -L/opt/acml4.2.0/ifort64/lib -lacml

– ifort -openmp driver.f -L/opt/acml4.2.0/ifort64 mp/lib -lacml mp

– ifort -openmp driver.f -L/opt/acml4.2.0/ifort32 mp/lib -lacml mp

• PGI ?Èì?È·-µ

– pgf77 -tp=k8-64 -Mcache align driver.f -L/opt/acml4.2.0/pgi64/lib -lacml

– pgf77 -tp=k8-32 -Mcache align driver.f -L/opt/acml4.2.0/pgi32/lib -lacml

– pgf77 -tp=k8-64 -mp -Mcache align driver.f -L/opt/acml4.2.0/pgi64 mp/lib

-lacml mp

– pgf77 -tp=k8-32 -mp -Mcache align driver.f -L/opt/acml4.2.0/pgi32 mp/lib

-lacml mp

– pgcc -c -tp=k8-64 -mp -Mcache align -I/opt/acml4.2.0/pgi64 mp/include driver.c

pgcc -tp=k8-64 -mp -Mcache align driver.o -L/opt/acml4.2.0/pgi64 mp/lib -

lacml mp -lpgftnrtl -lm

• GNU ?Èì?È·-µ

– gfortran -m64 driver.f -L/opt/acml4.2.0/gfortran64/lib -lacml

– gfortran -m64 driver.f -L/opt/acml4.2.0/gfortran64/lib -static -lacml

– gfortran -m64 driver.f /opt/acml4.2.0/gfortran64/lib/libacml.a

– gfortran -m32 driver.f -L/opt/acml4.2.0/gfortran32/lib -lacml

– gfortran -fopenmp -m64 driver.f -L/opt/acml4.2.0/gfortran64 mp/lib -lacml mp

– gfortran -fopenmp -m32 driver.f -L/opt/acml4.2.0/gfortran32 mp/lib -lacml mp

– gcc -m64 -I/opt/acml4.2.0/gfortran64/include driver.c -L/opt/acml4.2.0/gfortran64/lib

-lacml -lgfortran

5¿µ

• 32 Ú 64 ©OL«?È¤ 32 Ú 64  ���1§S
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• ¹k mp �L«?È¤ OpenMP ¿1���1§S

• I�3gC��¸��©�£X ˜/.bashrc¤¥��±e�¸Cþ§±�y$1

�Ué�d¥§Ù¥ COMPILER �aq ifort64 �8¹µ�
export LD LIBRARY PATH=$LD LIBRARY PATH:/opt/acml4.2.0/COMPILER/lib
� �
6.2.3 ACML MVµµµ¯̄̄���êêêÆÆÆÚÚÚ���þþþêêêÆÆÆ¥¥¥

ACML MV´�
~^êÆ¼ê�¯�Ú/½�þz�¥§'X sin!cos!exp�"

ù
¥¿©u�
 AMD64 e�5U`³§y3�k 64  � ACML§¿�ù
¼

ê°Ý�~p"¯�êÆ¥�¼ê¶i§��± fast mÞ§'XéA cos ¼ê�

� fastcos¶�þêÆ¼ê¥��± vrd2 !vrd4 !vrda !vrs4 !vrs8 !vrsa m©§

Ù¥ d L«V°Ý§s L«ü°Ý§a L«ê|§2!4!8 ©OL«Ñ\ëê�ê8§

~X vrd4 log L«äk 4 �V°ÝÑ\ëê��þz� log ¼ê"äN¦^�{§�

�w ACML Ãþ"

¦^ù
¥�?È·-�aqc¡¤`�N^ ACML �·-§XN^�

é Intel 64  ?Èì�¥§V\ -L/opt/acml4.2.0/ifort64/lib -lacml mv§5¿ùp

´ acml mv§Ø´ acml"
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7 ������+++nnnXXXÚÚÚ

Ü18+|^ Platform úi� LSF ?1]Ú��+n§¤kI�$1���

þ7LÏL��J�·- bsub J�§J���|^�'·-�Î��G��"�


|^ bsub J���§I�3 bsub ¥�½�À�ÚI��1�§S"5¿µ

• Ø�3�¹!:��$1£?ÈØ	¤§±�K�Ù{^r��~¦^

• XJØÏL��NÝXÚ��3O�!:þ$1ò¬�io?§��àK

7.1 JJJ���������µµµbsub

^rI�|^ bsub J���§ÙÄ��ª� bsub [options] command [argu-

ments]"Ù¥ options ��è�!CPU Øê��À�§7I3 command �c§ÄK

ò�� command �ëê¶arguments ��������1§S��¤I��ëê§7

L3 command ��§ÄKò����è���À�"e¡ò�Ñ~^�A«J��

ª"

7.1.1 JJJ������AAA½½½èèè���µµµbsub -q

Ü18+� 38 � TC2600 ¡!:£node10 - node47§z!:lØ§16GB S

�¤!Ê� A620r-F !:£io1 - io5§z!:lØ§8GB S�¤Úü� A950r-F !:

£node48 Ú node49§z!: 32 Ø§64GB S�¤"|^ -q À��±�½J��=�

è�§yk�è��2µ

• normalµ¤I�� CPU ØêØ�Ll��§��ò3 io1 - io5§node10 -

node47 þ$1§d�%@è�"

• longµ¤I�� CPU Øê�Ll��§��ò3 io1 - io5§node10 - node46 þ

$1"

• serialµ¤I�� CPU Øê����§��ò3 node47 þ$1"

• fatµ¤I�� CPU Øê�Ll�§�Ø�L 32 �¿I��S��§��ò�

3 node48 þ$1"XØ´7I¦^�ul�Ø���S�§S�§¦þØ�¦

^dè�§±Bò]4�I��ul�Ø���S�§S���"

2��è�¬�é$1�¹?1?U§�[è��ëw�¹��J«½$1 bqueues -l ·-�w
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'X�J�� normal è�$1G1§S executable1§�±µ

bsub -q normal executable1 ½½½ bsub executable1

XJJ�¤õ§òw«aqe¡�ÑÑµ

Job <79722> is submitted to default queue <normal>.

Ù¥ 79722 �d�����Ò§±��|^d��Ò5?1�Î9ª��ö�"

7.1.2 $$$111GGG111èèè���µµµbsub -q serial

$1G1��§�¦^G1è� serial§'Xµ

bsub -q serial executable-serial

7.1.3 ���²²²¤¤¤III������ CPU ØØØêêêµµµbsub -n

|^ -n À��½¤I�� CPU Øê£��5`ØêÚ?§ê��¤§'Xe¡

�½|^l�Ø£d -n 8 �½¤$1 MPI£d mpiibjob ½ mpip4job �½¤§Sµ

bsub -q normal -n 8 mpiibjob executable-mpi1

XI��Øêõul�§I|^ -q long ½ -q fat �²¦^ long ½ fat è�"

7.1.4 $$$111 MPI ������µµµbsub -n NUM mpiibjob|mpip4job

XJI�$1MPI��§I�|^ mpiibjob½ mpip4job©ON^ InfiniBand½

Zî±�����1§S£äNI�¦^=�·-§ØU?¿û½§Id?È¤��

�1©�¦^��äû½§XÚ���%@?È�¸�¦^ InfiniBand �ä§��?

�uÙ��3�XÚþ?È���1§S�N¦^Zî±��¤§¿^ -n À��½¤

I� CPUØê§'Xe¡�½|^ 16� CPUØ$1¦^ InfiniBand�ä� MPI§

S executable-mpi1µ

bsub -q long -n 16 mpiibjob executable-mpi1

7.1.5 $$$111 OpenMP ������SSS���������µµµbsub -a openmp -R “span[hosts=1]”

8+�U3Ó��!:SÜ$1 OpenMP ��S����§d�I�V\ -a

openmp -R “span[hosts=1]” À�µ

bsub -a openmp -R “span[hosts=1]” -q normal -n 8 executable-omp1
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7.1.6 $$$111üüü¦¦¦555������µµµbsub -x

XJI�ÕÓ!:$1§d�I�V\ -x À�µ

bsub -x -q normal -n 8 executable-omp1

5¿µü¦5$13$1Ïm§Ø#NÙ{���J��$1d���!:§

¿��k3,!:vk?ÛÙ{���3$1�â¬J��d!:þ$1"XJØI

�æ^ü¦5$1§�Ø�¦^dÀ�§ÄKò����7L�����s�!:

â¬$1§�NòO\���m",	¦^ü¦5$1�§òUì��!:S�¤

k CPU Øê?1Â¤"

7.1.7 ���²²²ÑÑÑÑÑÑ!!!ÑÑÑÑÑÑ©©©���$$$111µµµbsub -i -o -e

���Ñ\©�!�~¶4ÑÑ��©�Ú�Ø¶4ÑÑ�©��±|^ -i!-

o Ú -e À�5©O�½§$1��±ÏL�w�½�ù
ÑÑ©�5�w$1G�§

©�¶�|^ %J ���Ò!�"'X�½ executable1 �Ñ\!�~Ú�Ø¶4ÑÑ

©�©O�µexecutable1.input!executable-��Ò.log Ú executable1-��Ò.errµ

bsub -i executable1.input -o executable1-%J.log -e executable1-%J.err

executable1

7.1.8 ���pppªªª$$$111������µµµbsub -I

XJI�$1�pª���£X3$1ÏmI�ÃÄÑ\ëê�?1�p¤§I

�(Ü -I ëê§ïÆ�´3NÁÏm¦^§²~���´¦þØ�¦^dÀ�§aq

À��k -Ip Ú -Isµ

bsub -I executable1

7.2 ªªª���������µµµbkill

|^ bkill ·-�±ª�,�$1¥½öüè¥���§'Xµ

bkill 79722

$1¤õ�§òw«aqe¡�ÑÑµ

Job <79722> is being terminated
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7.3 !!!ååå������µµµbstop

|^ bstop ·-���!å,���±4O���k$1§~Xµ

bstop 79727

$1¤õ�§òw«aqe¡�ÑÑµ

Job <79727> is being stopped.

d·-�±òü3è�c¡�����!å§±4�¡���k$1"�,��

±�^u$1¥���§�¿Ø¬Ï�d���!å#NÙ{��Ó^d��¤Ó

^� CPU $1§¢S]Ø¬º�§ÏdïÆØ��Bé$1¥���?1!åö

�§XJ$1¥���Ø2�UY$1§�^ bkill ª�"

7.4 UUUYYY$$$111���!!!ååå���������µµµbresume

|^ bresume ·-�UY$1,�!å,���§~Xµ

bresume 79727

$1¤õ�§òw«aqe¡�ÑÑµ

Job <79727> is being resumed.

7.5 ���������������kkk$$$111µµµbtop

|^ btop ·-��k$1üè¥�,���§~Xµ

btop 79727

$1¤õ�§òw«aqe¡�ÑÑµ

Job <79727> has been moved to position 1 from top.

7.6 ������������������$$$111µµµbbot

|^ bbot ·-��½��$1üè¥�,���§~Xµ

bbot 79727

$1¤õ�§òw«aqe¡�ÑÑµ

Job <79727> has been moved to position 1 from bottom.
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7.7 ???UUUüüüèèè¥¥¥���������ÀÀÀ���µµµbmod

|^ bmod ·-�?Uüè¥�,����À�§'X�òüè¥�$1��Ò

� 79727 �����1·-?U� executable2 ¿��� fat è�§�±µ

bmod -Z executable2 -q fat 79727

Parameters of job <79727> are being changed.

7.8 ���www���������üüüèèèÚÚÚ$$$111���¹¹¹µµµbjobs

|^ bjobs �±�w���$1�¹§'Xk=
��3$1§=
3üè§,

���$13=�!:þ§±9��ovk$1�§~Xµ

bjobs

JOBID USER STAT QUEUE FROM HOST EXEC HOST JOB NAME SUBMIT TIME

79726 hmli RUN normal user 2∗node31 ∗executab1 Mar 12 19:20

1∗node18
1∗node4

79727 hmli PEND long user ∗executab2 Mar 12 19:20

þ¡w«�� 797263$1§©O3 node31!node18Ú node4þ$1 2!1!1�

?§¶�� 79727 ?uüè¥ÿ�$1§�w�$1��Ï�±|^µ

bjobs -l 79727

Job Id <79727>, User <hmli>, Project <default>, Status <PEND>,

Queue <long> , Command <executab2>

Sun Mar 12 14:15:07: Submitted from host <user.qibebt.ac.cn>,

CWD <$HOME>, Requested Resources <type==any && swp>35>;

PENDING REASONS:

SCHEDULING PARAMETERS:

r15s r1m r15m ut pg io ls it tmp swp mem

loadSched − 0.7 1.0 − 4.0 − − − − − −
loadStop − 1.5 2.5 − 8.0 − − − − − −

±e�,	A�~^ëêµ

• -u usernameµ�w,^r���§X username� all§K�w¤k^r���"

• -q queuenameµ�w,è�þ���"

• -m hostnameµ�w,!:þ���"
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7.9 ���www$$$111¥¥¥���������¶¶¶444���~~~ÑÑÑÑÑÑµµµbpeek

|^ bpeek ·-��w$1¥���¶4�~ÑÑ§~Xµ

bpeek 79727

<< output from stdout >>

Radius(nm): 300.000

XJ3$1¥^ -o Ú -e ©O�½
�~Ú�Ø¶4ÑÑ§��±ÏL���w

�½�©��SN5�w¶4ÑÑ"

XJ�ëY�w,����ÑÑ§�V\ -f ëê"

7.10 ���www���!!!:::���$$$111���¹¹¹µµµlsload

|^ lsload ·-��w�c�!:�$1�¹§~Xµ

lsload

HOST NAME status r15s r1m r15m ut pg ls it tmp swp mem

node10 ok 0.0 0.0 0.0 0% 3.5 0 2050 9032M 4000M 16G

node11 locku 0.0 0.0 0.0 0% 3.5 0 2050 9032M 4000M 16G

ut �L«|^Ç"status �¥� locku L«3?1ü¦5$1"

7.11 ���www���!!!:::������sss���¹¹¹µµµbhosts

|^ bhosts ·-��w�c�!:��s�¹§~Xµ

bhosts

HOST NAME STATUS JL/U MAX NJOBS RUN SSUSP USUSP RSV

node12 closed − 4 2 2 0 0 0

node10 ok − 2 2 1 0 0 0

STATUS �¥� ok L«�±�Â#��§closed L«®²�Ó÷"

7.12 ���wwwèèè������¹¹¹µµµbqueues

|^ bqueues �±�wykè�&E§~Xµ

bqueues

QUEUE NAME PRIO STATUS MAX JL/U JL/P JL/H NJOBS PEND RUN SUSP

normal 30 Open:Active − 8 − − 22 2 20 0
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long 30 Open:Active − 304 − − 52 12 40 0

fat 30 Open:Active − 32 − − 3 0 3 0

Ù¥§Ì���¹Â�µ

• QUEUE NAMEµè�¶

• PRIOµ`k?§êi��`k?�p

• STATUSµG�"Open:Active L«®-¹§�¦^¶Closed:Active L«®'

4§Ø�¦^

• MAXµè�éA��� CPU Øê§- L«Ã�§±eaq

• JL/Uµü�^rÓ��±� CPU Øê

• NJOBSµüè!$1Ú�!å�o��¤Ó CPU Øê

• PENDµüè¥���¤I CPU Øê

• RUNµ$1¥���¤Ó CPU Øê

• SUSPµ�!å���¤Ó CPU Øê

7.13 ���www^̂̂rrr&&&EEEµµµbuser

|^ buser �±�w^r&E§~Xµ

busers hmli

USER/GROUP JL/P MAX NJOBS PEND RUN SSUSP USUSP RSV

hmli − 22 40 32 8 0 0 0
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8 EEEâââ|||±±±

��)ÔU�L§ïÄ¤�?O�¥%Ì��µhttp://scc.qibebt.cas.

cn§dÌ��)XÚ0�!$1i�±9�'©��"�?O�¥%ó�<
�ò�

^rJø�A�Eâ|±§XkI���·�éXµ

• >{µ0532-80662795

• &�µ

– ú�µscc@qibebt.ac.cn

– o¬¬µlihm@qibebt.ac.cn!hmli@ustc.edu.cn

duÉY²Ú�m¤�§�ØÚØþ�?3¤J�§�H^r�Ñ�ØÚU?¿

�§·�ò¦å�õ"

http://scc.qibebt.cas.cn
http://scc.qibebt.cas.cn
mailto:scc@qibebt.ac.cn
mailto:lihm@qibebt.ac.cn
mailto:hmli@ustc.edu.cn
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