
HP RX2600 8+^r¦^�H

¥I�ÆEâ�Æ �?$�¥% o¬¬

2008 c 5 �

888¹¹¹

1 HP RX2600 888+++VVVããã 4

2 ^̂̂rrr���¹¹¹���©©©���DDDÑÑÑ 4

3 GGG111999 OpenMP §§§SSS???ÈÈÈ 6

3.1 C/C++ §S�?È . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

3.1.1 Intel C++ Compiler for Linux {0 . . . . . . . . . . . . . . . . . 6

3.1.2 Ñ\ÑÑ©��M�a.�'X . . . . . . . . . . . . . . . . . . 7

3.1.3 �?ÈÀ� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

3.1.4 C/C++ §S?ÈÞ~ . . . . . . . . . . . . . . . . . . . . . . . . 9

3.1.5 Intel êÆ¥ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

3.1.6 �'©� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

3.2 Fortran §S�?È . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

3.2.1 Intel Fortran Compiler for Linux {0 . . . . . . . . . . . . . . . 11

3.2.2 Ñ\ÑÑ©��M�a.�'X . . . . . . . . . . . . . . . . . . 11

3.2.3 �?ÈÀ� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

3.2.4 Fortran §S?ÈÞ~ . . . . . . . . . . . . . . . . . . . . . . . . 15

3.2.5 �'©� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

3.3 OpenMP §S�?È�$1 . . . . . . . . . . . . . . . . . . . . . . . . . 15

1



4 MPI ¿¿¿111���¸̧̧µµµMPICH-GM 17

4.1 MPI ¿1§S�?È . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

4.2 MPI ¿1§S�$1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

4.3 MPI ¿1§SNÁ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

4.4 MPICH-GM ��'©� . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

5 êêêÆÆÆ¼¼¼êêê¥¥¥ 19

5.1 Intel MKL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

5.1.1 MKL Ì�SN . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

5.1.2 MKL 8¹SN . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

5.1.3 ó� MKL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

5.1.4 �']� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

5.2 VNI IMSL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

5.2.1 IMSL C �ó� . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

5.2.2 IMSL CNL êÆ¥SN . . . . . . . . . . . . . . . . . . . . . . . . 22

5.2.3 IMSL CNL ÚO¥SN . . . . . . . . . . . . . . . . . . . . . . . . 23

5.2.4 IMSL CNL SC�8¹SN . . . . . . . . . . . . . . . . . . . . . 24

5.2.5 ó� IMSL CNL . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

5.2.6 IMSL Fortran �ó� . . . . . . . . . . . . . . . . . . . . . . . . . 25

5.2.7 IMSL FNL êÆ¥SN . . . . . . . . . . . . . . . . . . . . . . . . 25

5.2.8 IMSL FNL ÚO¥SN . . . . . . . . . . . . . . . . . . . . . . . . 26

5.2.9 IMSL FNL SC�8¹SN . . . . . . . . . . . . . . . . . . . . . 27

5.2.10 ó� IMSL FNL . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

5.2.11 �']� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

6 ������+++nnnXXXÚÚÚ 30

6.1 J���µbsub . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

6.1.1 J��A½è�µbsub -q . . . . . . . . . . . . . . . . . . . . . . 30

6.1.2 �²¤I�� CPU êµbsub -n . . . . . . . . . . . . . . . . . . . 31

6.1.3 $1 MPI ��µbsub -a mpich gm . . . . . . . . . . . . . . . . . 31

6.1.4 $1��S���½ü¦5$1��µbsub -x . . . . . . . . . . 31

6.1.5 �²ÑÑ!ÑÑ©�$1µbsub -i -o -e . . . . . . . . . . . . . . 31

2



6.2 ª���µbkill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

6.3 !å��µbstop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

6.4 UY$1�!å���µbresume . . . . . . . . . . . . . . . . . . . . . . 32

6.5 �����k$1µbtop . . . . . . . . . . . . . . . . . . . . . . . . . . 32

6.6 ������$1µbbot . . . . . . . . . . . . . . . . . . . . . . . . . . 33

6.7 ?Uüè¥���À�µbmod . . . . . . . . . . . . . . . . . . . . . . . 33

6.8 �w���üèÚ$1�¹µbjobs . . . . . . . . . . . . . . . . . . . . . 33

6.9 �w$1¥���¶4�~ÑÑµbpeek . . . . . . . . . . . . . . . . . . 34

6.10 �w�!:�$1�¹µlsload . . . . . . . . . . . . . . . . . . . . . . . 34

6.11 �w�!:��s�¹µbhosts . . . . . . . . . . . . . . . . . . . . . . . 34

6.12 �wè��¹µbqueues . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

6.13 �w^r&Eµbuser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

6.14 �']� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

7 EEEâââ|||±±± 37

3



1 HP RX2600 888+++VVVããã

¥I�ÆEâ�Æ�?$�¥%�¸�O�Uå�z¦ 3840 ·g HP Integrity

RX2600 8+£±e{¡ RX2600 8+¤u 2003 cï¤§äk��+n!:!���

¹!:Ú 32 �O�!:§ÙäNëê�µ

• zO�!:µ2 � 1.5GHz Itanium 2 Madison 64  ?nì§1 ¬ 36GB SCSI M

�§Ù¥ node1 Ú node2 �� 16GB S�§node3 - node32 �� 2GB S�

• O��äµMyrinet 2000

• �;µ2TB � HDS9520 ^�
�

• ¸�O�Uåµz¦ 3840 ·g

• ö�XÚµRed Hat Enterprise Linux AS release 4 (Nahant)

• ?ÈìµIntel C/C++ Fortran ?Èì

• êÆ¼ê¥µIntel MKL!VNI IMSL

• ¿1�¸µMPICH-GM§|± MPI §S¶!:Sü� CPU ���S�§!:

S�$1 OpenMP §S§!:mØ|±

• ��+nµPlatform LSF

��HÌ�òé3dXÚþ?1?È±9$1����Ä�0�§�[&E�ë

w�A��H§��¥%�ò�^rI�Jø7��Eâ|±"

2 ^̂̂rrr���¹¹¹���©©©���DDDÑÑÑ

RX2600 8+ö�XÚ� Red Hat Enterprise Linux AS release 4 (Nahant)§^r

I± ssh ½ telnet �ª�¹þdXÚ�?1?È!$1�ö�£ïÆæ^ ssh �Æ§

^r3 MS Windows e�|^ putty1 �|± ssh �Æ�^�?1�¹¤§^rêâ

K�±|^ ftpÚ sftp �Æ?1DÑ£ïÆ3�rà��¦^S�� sftp �Æ¤"

1putty e1µhttp://scc.ustc.edu.cn/download/putty.exe
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^r�¹?5�%@� shell � bash§�±|^ chsh ·-?U�gCU�

� shell§?U�è�±3�¹!:(hpc1)þ$1 yppasswd ·-£|^ passwd ·-

3�¹!:þ?U�èÃ�¤"

Red Hat Enterprise Linux AS� LinuxXÚ��«§�±^man ·-£5¿ L

«��¤½ö·-\ -h ½ –help �À�5�wT·-��[^{§�[&E�ë

� Red Hat Enterprise Linux AS Ãþ½�� Linux Ãþ"

Linux �']�µhttp://scc.ustc.edu.cn/docs/doc-main.php?id=rx2600
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3 GGG111999 OpenMP §§§SSS???ÈÈÈ

RX26008+þ�$1 C/C++!Fortran�G1§S§±9�OpenMPÚMPI(

Ü�¿1§S"?È�§^r�I�3�¹!:þ±�A�?È·-ÚÀ�?1?È

=�"�cSC�?È�¸�µ

• C/C++ ?ÈìµIntel C++ Compiler for Linux

• Fortran ?ÈìµIntel Fortran Compiler for Linux

• MPI ¿1�¸µMPICH-GM

�!Ì�0�G1§SÚ OpenMP §S�?È§MPI �?Èò3�¡0�"

3.1 C/C++ §§§SSS���???ÈÈÈ

3.1.1 Intel C++ Compiler for Linux {{{000

Intel C++ Compiler for Linux ´�«�é Inetl ²��p5U�p??Èì§�

^umuE,��?1�þO��§S§��é Fortran §S?1�ómN^"

Intel C++ Compiler for Linux ?ÈìSC3 /opt/intel/cc/xxx e§Ù¥ xxx �

��Ò§'X�c��� 10.1.013§SC3 /opt/intel/cc/10.1.013 e§^r�±

|^ ls /opt/intel/cc �w�SCk=
��"XJ�gC�½¦^���§�

±3 ˜/.bashrc �a�©�¥V\µ . <install−dr>/bin/iccvars.sh§Ù¥ <install-

dr> � /opt/intel/cc/xxx""5¿ L«��§�c¡k� .§±�aq"

C Ú C++ §S�?È·-©O� icc Ú icpc"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++ ¥"
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3.1.2 ÑÑÑ\\\ÑÑÑÑÑÑ©©©������MMM���aaa...���'''XXX

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

ÑÑ©���M�a.�'X�L 2"

L 2: ÑÑ©��M�©�a.�'X

©�¶ )º

filename.i ý?n©�dV\ -p À�)¤

filename.o 8I©�§dV\ -c À�)¤

filename.s ®?©�§dV\ -s À�)¤

a.out %@)¤���1©�

3.1.3 ���???ÈÈÈÀÀÀ���

• -Bdynamicµ3$1�Ä�ó�¤I��¥"

• -Bstatic µ·�ó�^r)¤�¥"

• -cµ=?È¤8I©�£.o ©�¤"
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• -fastµ��z��§S��Ý§3 IA 64 ²�þ��u -O3 -ipo -static§3 IA

32 þ��u -O3 -ipo -static -no-prec-div -xP"ùp´¤¢���z§�´I�

(Ü§S��¦^Ü·�À�"

• -gµ�¹NÁ&E"

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

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

• -I<Þ©�8¹>µ�²Þ©��|¢´»"

• -L<¥8¹>µ�²¥�|¢´»"

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

• -mtune=itanium2µ�½�é Itanium 2 ?nì?1`z"

• -openmpµ?È OpenMP §S§5¿µ3 RX2600 8+þ�U3Ó��!:�

ü� CPU þ� OpenMP §S§J�����(Ü -x 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¥"

• -std=<IO>µIO�±� c89!c99!gnu89!gnu++98 ½ c++0x§©OéA

ØÓ�IO"

• -wµ?È�Øw«?Û´w§�w«�Ø"
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• -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"

3.1.4 C/C++ §§§SSS???ÈÈÈÞÞÞ~~~

• icc -o yourprog yourprog.c

ò C §S yourprog.c ?È���1§S yourprog"

• icpc -o yourprog yourprog.cpp

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

• icc -o yourprog-omp -openmp -mtune=itanium2 yourprog.c

ò OpenMP � C §S yourprog-omp.c ?È��éM�²� Itanium2 gÄ`z

���1§S yourprog-omp"

3.1.5 Intel êêêÆÆÆ¥¥¥

Intel C++ Compiler for Linux N�Jø
 Intel êÆ¥§�
¦^d¥§I�3

§S¥�¹Þ©� mathimf.h"

��{ü~fµ

/̈/ real math.c
#include <stdio.h>

#include <mathimf.h>

int main() {
float fp32bits ;
double fp64bits;
long double fp80bits;
long double pi by four = 3.141592653589793238/4.0;
// pi/4 radians is about 45 degrees .
fp32bits = (float) pi by four ; // float approximation to pi/4
fp64bits = (double) pi by four; // double approximation to pi/4

9



fp80bits = pi by four; // long double (extended) approximation to pi/4
// The sin(pi/4) is known to be 1/sqrt(2) or approximately .7071067
printf (”When x = %8.8f, sinf(x) = %8.8f \n”, fp32bits, sinf(fp32bits));
printf (”When x = %16.16f, sin(x) = %16.16f \n”, fp64bits, sin(fp64bits));
printf (”When x = %20.20Lf, sinl(x) = %20.20f \n”, fp80bits, sinl(fp80bits));
return 0;
}§ ¦

?Èµ

icc real math.c -o real math

e¡´���¹Þ©� complex.h ±¦^Eê¼ê�~fµ

/̈/ complex math.c
#include <stdio.h>

#include <complex.h>

int main()
{
float Complex c32in,c32out;
double Complex c64in,c64out;
double pi by four= 3.141592653589793238/4.0;
c64in = 1.0 + I∗ pi by four ;
// Create the double precision complex number 1 + (pi/4) ∗ i
// where I is the imaginary unit.
c32in = (float Complex) c64in;
// Create the float complex value from the double complex value.
c64out = cexp(c64in);
c32out = cexpf(c32in);
// Call the complex exponential,
// cexp(z) = cexp(x+iy) = eˆ (x + i y) = eˆx ∗ (cos(y) + i sin(y))
printf (”When z = %7.7f + %7.7f i, cexpf(z) = %7.7f + %7.7f i \n”
, crealf (c32in),cimagf(c32in), crealf (c32out),cimagf(c32out));
printf (”When z = %12.12f + %12.12f i, cexp(z) = %12.12f + %12.12f i \n”
, creal (c64in),cimag(c64in),creal(c64out),cimagf(c64out));
return 0;
}§ ¦
?Èµ

icc -std=c99 complex math.c -o complex math
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3.1.6 ���'''©©©���

• ��¥%Ì�þ� Intel C++ Compiler for Linux ©�µhttp://scc.ustc.edu.

cn/docs/doc-main.php?id=rx2600

• Intel C++ Compiler for Linux©�µhttp://www.intel.com/cd/software/products/

asmo-na/eng/346158.htm

• Intel C++ Compiler for Linux Ø�µhttp://softwarecommunity.intel.com/

isn/Community/en-US/forums/1016/ShowForum.aspx

3.2 Fortran §§§SSS���???ÈÈÈ

3.2.1 Intel Fortran Compiler for Linux {{{000

Intel Fortran Compiler for Linux ´�«�é Inetl ²��p5U�p??Èì§

�^umuE,��?1�þO��§S§��é C/C++ §S?1�ómN^"

Intel Fortran Compiler for Linux?ÈìSC3 /opt/intel/fc/xxxe§Ù¥ xxx�

��Ò§'X�c��� 10.1.013§SC3 /opt/intel/fc/10.1.013 e§^r�±

|^ ls /opt/intel/fc �w�SCk=
��"XJ�gC�½¦^���§�

±3 ˜/.bashrc �a�©�¥V\µ . <install−dr>/bin/ifortvars.sh§Ù¥ <install-

dr> � /opt/intel/fc/xxx""5¿ L«��§�c¡k� .§±�aq"

Fortran §S�?È·-� ifort"

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

Ñ\©���M�a.�'X�L 3"

ÑÑ©���M�a.�'X�L 4"

3.2.3 ���???ÈÈÈÀÀÀ���

• -Bdynamicµ3$1�Ä�ó�¤I��¥"

• -Bstatic µ·�ó�^r)¤�¥"

• -cµ=?È¤8I©�£.o ©�¤"
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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

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

endian �§©OL«Ã�ª�� big endian Ú little endian§�õ�ªa.§�

w?ÈìÃþ"

• -cppµé�è?1ý?n§�du -fpp"

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

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

• -fastµ��z��§S��Ý§3 IA 64 ²�þ��u -O3 -ipo -static§3 IA

32 þ��u -O3 -ipo -static -no-prec-div -xP"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§n ���)�8I©�ê§��K�ê"

• -I<Þ©�8¹>µ�²Þ©��|¢´»"

• -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"

• -mtune=itanium2µ�½�é Itanium 2 ?nì?1`z"

• -nofreeµ�² Fortran §S��½�ª�"
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• -openmpµ?È OpenMP §S§5¿µ3 RX2600 8+þ�U3Ó��!:�

ü� CPU þ� OpenMP §S§J�����(Ü -x 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?È�w«©�¥ØÎÜdIO�&E§IO�±

� f03!f90!f95 Ú none§©OéAw«ØÎÜ Fortran 2003!90!95 ��

è&EÚØw«?Û�IO��è&E§���� -std<IO>§d�IOØ

� f§� 03!90!95"

• -staticµ·�ó�¤k¥"

• -unroll[n]µ��Ì��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"

• -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"
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3.2.4 Fortran §§§SSS???ÈÈÈÞÞÞ~~~

• ifort -o yourprog yourprog.for

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

• ifort -o yourprog -static yourprog.f90

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

• ifort -o yourprog-omp -openmp -mtune=itanium2 yourprog.f90

ò OpenMP � Fortran 90 §S yourprog-omp.f90 ?È��éM�²� Ita-

nium2 gÄ`z���1§S yourprog-omp"

3.2.5 ���'''©©©���

• ��¥%Ì�þ� Intel Fortran Compiler for Linux ©�µhttp://sfc.ustc.

edu.cn/docs/doc-main.php?id=rx2600

• Intel Fortran Compiler for Linux ©�µhttp://www.intel.com/cd/software/

products/asmo-na/eng/346152.htm

• Intel Fortran Compiler for LinuxØ�µhttp://softwarecommunity.intel.com/

isn/Community/en-US/forums/1011/ShowForum.aspx

3.3 OpenMP §§§SSS���???ÈÈÈ���$$$111

Intel C++ Ú Fortran for Linux ?Èì|± OpenMP ¿1§�I�|^?È·

-(Ü -openmp ?ÈÀ�?1?È=�§'Xµ

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

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

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

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

omp"

OpenMP�$1��´3$1cÏL���¸CþOMP NUM THREADS5

��?§ê§'X3 bash ¥|^ export OMP NUM THREADS=2 ��½
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3 C shell ¥|^ setenv OMP NUM THREADS 2 ��5^ 2 �?§$1§5

¿§RX2600 8+�©ÙªS�e�§Ó��!:þ�ü� CPU �m���S�§

Ïd�U3��!:þ�ü� CPU �m$1 OpenMP §S§3J����I�V

\ -x À�±�y3Ó��!:$1"
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4 MPI ¿¿¿111���¸̧̧µµµMPICH-GM

RX26008+�Ï&�ä�myrinet§3dþSC�MPI�¿1�¸�MPICH�

é myrinet ��� MPICH-GM§^{�Ä��Óu MPICH"

4.1 MPI ¿¿¿111§§§SSS���???ÈÈÈ

MPICH-GM �¹�?È·-Ì��µmpicc!mpic++!mpicxx!mpiCC!

mpif77 Ú mpif90§éu¿1§S§©�a.Ú?È·-�éA'XXeµ

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

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

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

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

���� mpic++ ½ mpiCC"

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

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

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

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

mpi"

MPICH-GM ¥�?È·-¢Sþ´N^ Intel C++ Ú Fortran Compiler for

Linux ?1?È§äN`zÀ��§�ëw Intel C++ Ú Fortran Compiler for

Linux �Ãþ"

4.2 MPI ¿¿¿111§§§SSS���$$$111

3 RX2600 8+þ§MPI ¿1§SI(Ü��NÝXÚ LSF ���J�·

- bsub 5$1§Ä�^{� bsub -q normal -o log -e err file -a mpich gm -n 4

./yourprog-mpi§7LV\ -a mpich gm À�±L«¦^ MPICH-GM ¿1�¸§�

[^{ò3��NÝÜ©?1`²"
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4.3 MPI ¿¿¿111§§§SSSNNNÁÁÁ

8+"y;��¿1§SNÁóä§¿1§S�NÁ��5`�U|^�<�é

5ÅÚ½ �Ø§ïÆ|^¦þ��?§ê5NÁ±�B?1Jl"

4.4 MPICH-GM ������'''©©©���

• Myricom úi�©�µhttp://www.myri.com/scs/documentation.html

• MPICH1Ì�©�µhttp://www-unix.mcs.anl.gov/mpi/mpich1/download.html
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5 êêêÆÆÆ¼¼¼êêê¥¥¥

RX26008+þSC�êÆ¼ê¥Ì�k Intel Math Kernel Library(MKL)Ú VNI

International Mathematics and Statistics Library(IMSL)§^r�±��N^§±Jp

5U!\¯mu"

5.1 Intel MKL

MKLSC3 /opt/intel/mkl/xxxe§Ù¥ xxx��Ò§'X /opt/intel/mkl/10.0.2.0218§

3 bashe�±ÏL . /opt/intel/mkl/10.0.2.018/tools/environment/mklvars64.sh5�

� MKL ¤I��¸Cþ INCLUDE!LD LIBRARY PATH Ú MANPATH �"

5.1.1 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)

• n�C�§S(Trigonometric Transform routines)

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

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

5.1.2 MKL 888¹¹¹SSSNNN

MKL �Ì�8¹SNXe�L 5"

L 5: MKL 8¹SN

8¹ )º

<mkl dir> MKL Ì8¹§'X /opt/intel/mkl/10.0.2.0218

<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/64 �¹ IA64 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

5.1.3 óóó��� MKL

�
3§S¥ó� MKL ¥¥� libyyy.a ½ libyyy.so§�±æ^ü«�ªµ
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• 3ó�1¥§�Þ¹k�é½ýé´»�¥¶§'Xµ

<ld> myprog.o /opt/intel/mkl/10.0.xxx/lib/64/libmkl solver.a \

/opt/intel/mkl/10.0.xxx/lib/64/libmkl intel.a \

/opt/intel/mkl/10.0.xxx/lib/64/libmkl intel thread.a \

/opt/intel/mkl/10.0.xxx/lib/64/libmkl core.a \

/opt/intel/mkl/10.0.xxx/lib/64/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¡¤`� mklvars64.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 ilp64 , intel lp64 , intel sp2dp , gf , gf ilp64 , gf lp64}]

[−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 cor§Ù

¥ $MKLPATH �^r½Â��� MKL ¥8¹��¸Cþ"

5.1.4 ���''']]]���

• ��¥%Ì�þ� MKL ]�µhttp://scc.ustc.edu.cn/docs/doc-main.php?

id=rx2600
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• Intel MKL©�µhttp://www.intel.com/cd/software/products/asmo-na/eng/

345631.htm

• Intel MKlØ�µhttp://softwarecommunity.intel.com/isn/Community/en-US/

forums/1273/ShowForum.aspx

5.2 VNI IMSL

IMSL ´ VNI úi��@���êÆ�ÚO§S¥ê�§S¥§U
4¦^ö

i\�¦��A^XÚ¥"IMSL Jøp�U�O�Uå¿Jø¤k;[¤I�mu

�ï��°�ê�©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©!�Åê±9ÚO��¡�¼ê"

5.2.1 IMSL C ���óóó���

IMSL C ê�¼ê¥(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¥

�õê§SÑkü°ÝÚV°Ý���§Nõ�5¦)Ú��XÚ�§S¹kE

êÚV°ÝEê��§l����<O�Å��?O�Å§Ù��´���"

5.2.2 IMSL CNL êêêÆÆÆ¥¥¥SSSNNN

IMSL CNL êÆ¥Ì��¹±eSNµ

• �5XÚ(Linear Systems)

• ��XÚ©Û(Eigensystem Analysis)

• ���Cq(Interpolation and Approximation)
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• 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)

5.2.3 IMSL CNL ÚÚÚOOO¥¥¥SSSNNN

IMSL CNL ÚO¥Ì��¹±eSNµ

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

• �Åê)¤ì(Random Number Generator)

•  ²�ä(Neural Networks)

• �<¼ê(Printing Functions)

• ¢^§S(Utilities)

5.2.4 IMSL CNL SSSCCC���888¹¹¹SSSNNN

IMSL CNL SC3 /opt/vni e§= <VNI DIR> 8¹§äN8¹�¹�©��

L 6"

L 6: IMSL CNL 8¹

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©�

5.2.5 óóó��� IMSL CNL

¦^ 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.sh 5�

� CNL �¸Cþ§$1d·-�§�¦^Xe�¸Cþ?1?Èµ

• $CCµC §S�?È·-

• $CFLAGSµC ?ÈÀ�
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• $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

^r�±^ echo·-5�w�½�¸Cþ�äNSN§'X echo $LINK CNL§

��^ env ·-�w¤k®����¸Cþ�SN"

IMSL C §S�^e¡�ª?1?Èµ

$CC −o <executable> $CFLAGS <main.c> $LINK CNL

�[&E�ëw IMSL CNL-training.pdf(IMSL C Numerical Library 6.0 User

Training USTC)±9�' IMSL Ãþ"

5.2.6 IMSL Fortran ���óóó���

IMSL Fortran ê�¼ê¥(FNL)�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¥

�õê§SÑkü°ÝÚV°Ý���§Nõ�5¦)Ú��XÚ�§S¹kE

êÚV°ÝEê���§l����<O�Å��?O�Å§Ù��´���"

5.2.7 IMSL FNL êêêÆÆÆ¥¥¥SSSNNN

IMSL FNL êÆ¥Ì��¹±eSNµ

• �5XÚ(Linear Systems)

• ��XÚ©Û(Eigensystem Analysis)
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• ���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)

5.2.8 IMSL FNL ÚÚÚOOO¥¥¥SSSNNN

IMSL FNL ÚO¥Ì��¹±eSNµ

• 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)
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• �Oª©Û(Discriminant Analysis)

• 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)

5.2.9 IMSL FNL SSSCCC���888¹¹¹SSSNNN

IMSL FNL SC3 /opt/vni e§= <VNI DIR> 8¹§äN8¹�¹�©��

L 7"

L 7: IMSL FNL 8¹

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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5.2.10 óóó��� IMSL FNL

^r�±|^ . <VNI DIR>/imsl/fnl600/itanium/bin/fnlsetup.sh 5�

� 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

IMSL Fortran §S?ÈÞ~µ

• ?Èó� Fortran §Sµ

$F90 −o <executable> $F90FLAGS <main> $LINK F90

• ?Èó� Fortran MPI §Sµ

$MPIF90 −o <executable> $F90FLAGS <main> $LINK MPI
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5¿µ3 MPI §S¥¦^ IMSL ¥�§I�^ IMSL � MPI �Ð©9(å¼

ê��O MPI INIT Ú MPI FINALIZE§Ù{��?§ÒÚ?§ê�¼ê��I�O

�§äN��w IMSL Ãþ"

�[&E�ëw IMSL FNL-training.pdf(IMSL Fortran Numerical Library 5.0 User

Training USTC)±9�' IMSL Ãþ"

5.2.11 ���''']]]���

• ��¥%Ì�� IMSL ]�µhttp://scc.ustc.edu.cn/docs/doc-main.php?

id=rx2600

• VNI IMSL Eâ|±µhttp://www.vni.com/tech/imsl/index.php

• VNI IMSL Ø�µhttp://forums.vni.com/forumdisplay.php?f=8
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6 ������+++nnnXXXÚÚÚ

RX2600 8+|^ 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

6.1 JJJ���������µµµbsub

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

ments]§Ù¥ options Ú arguments ©O����è�!CPU ê��À�Ú����

¤I��ëê§e¡ò�Ñ~^�A«J��ª"

6.1.1 JJJ������AAA½½½èèè���µµµbsub -q

RX26008+� 32�!:§z�!:¹kü� Itanium2 CPU§Ù¥ node1Ú node2

þ�ü��� 16GB S�§Ù{��� 2GB S�"|^ -q À��±�½J��=�

è�§yk�è��µ

• normalµ�¤I�� CPU êØ�L 4 ��§��ò3 node3 - node32 þ$1§

d�%@è�"

• longµ�¤I�� CPU ê�L 4 �¿Øõu 16 ��§��ò3 node3 -

node32 þ$1"

• hugememµ���3�¹k 16GB S�� node1 Ú node2 þ$1§�¤�

$1��I��S�ÊÏ!:Ã{÷v�§I�²dè�"5¿µè��

k node1 Ú node2 !:§XJØI��S�§�Õ¦^dè�§��¡;�^

r����m��ùü�!:�Ñ§,��¡�;�E¤ý�I��S����

3��"

'X�J�� normal è�$1G1§S executable1§�±µ
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bsub -q normal executable1 ½ bsub executable1

XJJ�¤õ§òw«aqe¡�ÑÑµ

Job <79722> i s submitted to d e f au l t queue <normal >.

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

6.1.2 ���²²²¤¤¤III������ CPU êêêµµµbsub -n

|^ -n À��½��½¤I�� CPU ê§'Xe¡�½|^ 4 � CPU£d -n

4 �½¤$1 MPI£d -a mpich gm �½¤§Sµ

bsub -q normal -a mpich gm -n 4 executable-mpi1

XJI�� CPU êõu 4 �¿Øõu 16 ��£RX2600 8+��#N$1�ü

��� CPU ê� 16¤§I�|^ -q long �²¦^ long è�"

6.1.3 $$$111 MPI ������µµµbsub -a mpich gm

XJI�$1 MPI ��§I�V\ -a mpich gm À�§¿^ -n À��½¤I

� CPU ê§'Xe¡�½|^ 16 � CPU $1 MPI §S executable-mpi1µ

bsub -q long -a mpich gm -n 16 executable-mpi1

6.1.4 $$$111������SSS���������½½½üüü¦¦¦555$$$111������µµµbsub -x

8+�U3Ó��!:SÜ$1��S�£'X OpenMP¤���§d�I�V

\ -x À�?1ü¦5$1£�U3 normal Ú hugemem è�þ¦^§long è�ÿ�

�md��¤§¿^ -n 2 À��½¤I� CPU ê� 2µ

bsub -x -q hugemem -n 2 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"

6.1.5 ���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
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�w$1G�"'X�½ executable1 �Ñ\!�~Ú�Ø¶4ÑÑ©�©O

�µexecutable1.input!executable1.log Ú executable1.errµ

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

6.2 ªªª���������µµµbkill

|^ bkill ·-�±ª�,�$1¥½öüè¥���§'Xµ

bkill 79722

$1¤õ�§òw«aqe¡�ÑÑµ

Job <79722> i s be ing terminated

6.3 !!!ååå������µµµbstop

|^ bstop ·-���!å,���±4O���k$1§~Xµ

bstop 79727

$1¤õ�§òw«aqe¡�ÑÑµ

Job <79727> i s be ing 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�"

6.4 UUUYYY$$$111���!!!ååå���������µµµbresume

|^ bresume ·-�UY$1,�!å,���§~Xµ

bresume 79727

$1¤õ�§òw«aqe¡�ÑÑµ

Job <79727> i s be ing resumed .

6.5 ���������������kkk$$$111µµµbtop

|^ btop ·-��k$1üè¥�,���§~Xµ
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btop 79727

$1¤õ�§òw«aqe¡�ÑÑµ

Job <79727> has been moved to po s i t i o n 1 from top .

6.6 ������������������$$$111µµµbbot

|^ bbot ·-��½��$1üè¥�,���§~Xµ

bbot 79727

$1¤õ�§òw«aqe¡�ÑÑµ

Job <79727> has been moved to po s i t i o n 1 from bottom .

6.7 ???UUUüüüèèè¥¥¥���������ÀÀÀ���µµµbmod

|^ bmod ·-�?Uüè¥�,����À�§'X�òüè¥�$1��

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

bmod -Z ”executable2” -q ”hugemem” 79727

Parameters o f job <79727> are being changed .

6.8 ���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 hpc1 . ustc . e 2∗node31 ∗ executab1 Apr 27 19 :20

1∗node18
1∗node4

79727 hmli PEND hugemem hpc1 . ustc . e ∗ executab2 Apr 27 19 :20

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

?§¶�� 79727 ?uüè¥§ÿ�$1§�w�$1��Ï�±|^µ

bjobs -l 79727µ
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Job Id <79727>, User <hmli >, Pro j e c t <de fau l t >, Status <PEND>,
Queue <hugemem> , Command <executab2>

Sun Apr 27 1 4 : 1 5 : 0 7 : Submitted from host <hpc1 . ustc . edu . cn>,
CWD <$HOME>, Requested Resources <type==any && swp>35>;
PENDING REASONS:
SCHEDULING PARAMETERS:

r15s r1m r15m ut pg i o l s i t tmp swp mem
loadSched − 0 .7 1 .0 − 4 .0 − − − − − −
loadStop − 1 .5 2 .5 − 8 .0 − − − − − −

6.9 ���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§K�±ÏL���w

�½�©��SN5�w¶4ÑÑ"

6.10 ���www���!!!:::���$$$111���¹¹¹µµµlsload

|^ lsload ·-��w�c�!:�$1�¹§~Xµ

lsload

HOST NAME sta tu s r15s r1m r15m ut pg l s i t tmp swp mem
node12 ok 1 .0 2 .0 2 .1 100% 0 .0 0 7356 1878M 2024M 722M
node10 locku 1 .0 1 .0 1 .2 51% 0 .0 0 7664 1878M 2026M 407M

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

6.11 ���www���!!!:::������sss���¹¹¹µµµbhosts

|^ bhosts ·-��w�c�!:��s�¹§~Xµ

bhosts

HOST NAME STATUS JL/U MAX NJOBS RUN SSUSP USUSP RSV
node1 c l o s ed − 4 2 2 0 0 0
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node10 ok − 2 2 1 0 0 0
node11 c l o s ed − 2 2 2 0 0 0

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

6.12 ���wwwèèè������¹¹¹µµµbqueues

|^ bqueues �±�wykè�&E§~Xµ

bqueues

QUEUENAME PRIO STATUS MAX JL/U JL/P JL/H NJOBS PEND RUN SUSP
p r i o r i t y 43 Open : Active − 64 − − 0 0 0 0
t e s t 40 Open : Active − − − − 0 0 0 0
normal 30 Open : Active − 6 − − 22 2 20 0
long 30 Open : Active − 20 − − 52 12 40 0
hugemem 30 Open : Active − 4 − − 3 0 3 0
i d l e 20 Closed : Act ive − − − − 0 0 0 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 ê§- L«Ã�§±eaq

• JL/Uµü�^rÓ��±� CPU ê

• NJOBSµüè!$1Ú�!å�o��¤Ó CPU ê

• PENDµüè¥���¤I CPU ê

• RUNµ$1¥���¤Ó CPU ê

• SUSPµ�!å���¤Ó CPU ê
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6.13 ���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

6.14 ���''']]]���

• ��¥%Ì�� LSF]�µhttp://scc.ustc.edu.cn/docs/doc-main.php?id=

rx2600

• Platformúi LSF]�µhttp://www.platform.com/Products/platform-lsf-family
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7 EEEâââ|||±±±

¥I�ÆEâ�Æ�?$�¥%Ì��µhttp://scc.ustc.edu.cn"�?$�¥

%ò�^rJø�A�Eâ|±§XkI��éXµ

o¬¬

• >{µ0551-3602248

• >eµhmli@ustc.edu.cn
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