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1. �o´clusterXÚ

cluster��d��ÌÅ£master¤Úõ�!:Å£node¤�¤§´�«
tÑÍÜ�O�!:8Ü"�^rJø�äÑÖ½A^§S�ü��r
Àã§Ó�Jø�CN�Å��æ¡EUå"Ï~cluster �z�ÅìÏ
L�A�M�9^�pë§z�+8!:Ñ´$1ÙgC?§�ÕáÑ
Öì"ù
?§�±*dÏ&§é�ä�rÅ5`Ò�´/¤
��ü�
XÚ§�Óå5�^rJøA^§S!XÚ]Úêâ"clusterVg�J
Ñ370c�Ì�´�
?1�
�$�þ��ÆO�"�X�ä�uÐ§
���clusterXÚ��^��äÑÖì§u�Ù�æ¡EÚþïK1�U
å"

¦^PCÅ�ïcluster�Ð?3umu¤�$§�duz�!:ÅÑ´
ÊÏ�PCÅ§3,��Åìu)�æ��ÿ§�±�B�?1�o§Ø
K���XÚ�$1"
�í�ÆX�clusterXÚ§d16�64 �PCÅ|¤"Ù¥��ÌÅ

£master¤§15�!:Å£node01∼node15¤"ù16�Åìz�kü�4Ø
�CPU§�Ò´`z�!:þ�±Ó�Jø8�CPU"ö�XÚ¦^�
´CentOS�Linuxu1�"ã1��í�ÆXcluster8c�(�"Ù¥console
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Figure 1: �í�ÆXcluster(�

��gC�PCÅ�¤"
dumasterKú
3node**mD4©�Ú^r&E��?Ö§¤±·

�AT¦þØ�^masterÌÅ��m$1§S§cÙ´Ó^CPU�õ�§
S§±�?§Ó^�õCPUK�Ù¦^r��ºÚ©��DÑ"

2. linuxö�XÚ

Linux´m�ö�XÚ§dSØÚ	Ü�¬�¤Ø%õU§linuxþ�
^�$1±��?§��ª?1"^��èd?Èì?È¤��1©�
£bin¤��3©�XÚ¥§ø^rN^�1"éu�±XÚÄ�õU�
ÑÖ£service¤§'Xhttpd§Ï~±Åo?§£daemon¤��ªmÅ�g
Ä3���1"^rÓXÚ��pdSHELL5�¤§ùk:aqWindows
DOSXÚ�·-1"^r�¹ÑÖì�§ÏL3SHELL¥Ñ\·-5?1
ö�"

linux�^r©�ü«µ�?^r£root¤ÚÊÏ^r"root^rPk¤
k���§ÊÏ^r���3áÒ�Mï��ÿ�±?1�A���"

linuxXÚ¥�¤k©�Ñ�Dk�½�á5§ù
á5�)Pkù�©
��^r£user¤!|£group¤!Ö�$1��¯��!�C?U��m
�"Ù¥�¯���õU�~r�"�±`linuxXÚ�S�Ò�6uù�
�@î��NX"
�¯��3linuxXÚ¥d��10 �iÎGL«§1� L«©��

aOµ-L«ÊÏ©�£file¤¶dL«©�8¹£directory¤¶lL«ó�
£symbolic link¤"�¡�9 ©�3|rwx§1�|�©�¤kö��¯�
�§1�|�©�¤kö¤3+|��¯��§1n|�Ù¦^r��
¯��"z|�3�i1µr�L�Ö��£readable¤¶w�L����
£wriatable¤¶x�L��1��£executable¤"~Xµ

[yingyue@master:~]# ls -l
total 3
-rw------- 2 yingyue dataop 4096 May 17 2008 demo.txt
-rwxrwx--- 1 yingyue dataop 4096 May 17 2008 do.exe
drwxr-xr-x 7 yingyue dataop 4096 May 17 2008 home
lrwxrwxrwx 1 yingyue dataop 8 May 17 2008 link -> home/
[yingyue@master:~]#

lþ~·��±w�§^ryingyueäáudataop^r|§Ù[8¹ek�
�home©�8¹§ü�ÊÏ©�"demo.txt ©��U�yingyueÖ�§¿
�ØU��1£rw-¤"do.exe©��±�yingyue±9¤käáudataop�
^rÖ�±9�1§�´ØU�Ù¦^rÖ��1"3clusterþ§^r�
±��gC[8¹¥�©���¯��§éO�^r�©���¯§K
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�â�����ØÓØÓ"
,��linuxö�XÚ�A:´ó�£symbolic link¤§����ó�

�©�´»¬�gÄ½��©�� �"'Xþ¡~f¥link����
�home8¹�ó�"

cluster�ÌÅÚ!:�m�©���´ÏLautofsÑÖ¢y�"
3/etc/auto.miscp½Â
�/Åì!1��ä©�8¹"/etc/exportsp
½Â
O�ÅìU
!1��Å�8¹"!1�©�8¹3/miscp�±
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+n�B§ò/misce�8¹ó��
/mnte"
^r�&EdmasterÏLypÑÖÚ�+n§z�!:Å�/homeÑ!1
�masterÅìþ�/home"^rgC[8¹�¢S��:´ÑÙ3!:
Åþ�§3/homeeó��¢S/:"
3master�/usr/localþSC
�^�§^r�±ÏL?UPATH�¸C

þ��N^"N¹¥�Ñ
8cSC�^��L"
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�¯Ú|
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1. �/O�ó�

�
�¹cluster§3�/�PCÅþI�SCó�ÑÖìSHELL�client§
S"éuwindows^r§�±¦^�^�k:

• SSH Secure Shell Client
e1/�µhttp://www.atmos.pku.edu.cn/download/SSHSecureShellClient-
3.2.3.exe

• SecureCRT
e1/�µhttp://www.atmos.pku.edu.cn/download/securecrt612.exe

• Putty
e1/�µhttp://www.atmos.pku.edu.cn/download/putty.exe

• Ù¦?ÛN�ssh����^�§'XUltra Edit�"

Figure 2: SSH Secure Shell Client�¹��

éulinux^r§�±��¦^XÚ·-1¥�sshÑÖµ

[user@redhat:~]$ ssh yingyue@162.105.245.3
yingyue@162.105.245.3’s password:
Last login: Fri Dec 5 16:01:25 2008 from 162.105.139.33
[yingyue@master:~]#
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XiÎ�SHELL·-1Ï~®²U
÷v�õê�NÁ$1^��^r"
XJ^rI�¼�cluster�ã/.¡£X11 tunnelling¤§�I�SCX
window client^�§8cwindowse�¦^�^�kµ

• XWin32

• XManager

2. ÑÖìà

�O�Ðó�ÑÖì�client^���§���¯�´^passwd·-
UgC��è§ù´�
�y\�]S�"���¯KI�+n
)û
��ØI�JøgC��è§Ï�¦k�{�L\���"\��èAT
�k\��<��"
?U�è��{Xeµ

[yingyue@master:~]# yppasswd
Changing NIS account information for yingyue on master.
Please enter old password:
Changing NIS password for yingyue on master.
Please enter new password:
Please retype new password:
The NIS password has been changed on master.
[yingyue@master:~]#

linuxXÚ¥��è3�\�Ø¬w«"5¿ØU¦^passwd·-§Ï�@
�?U���è�U3\$1passwd ·-�@�Åìþ)�"clusterþ¦
^yppasswd·-�^´ÏLypÑÖ¦?U���è�D4���!:"
?U��è�§�±+n�egC�[8¹§linuxXÚ¥§��¹^r

�yingyue�§∼ !∼yingyue Ú/home/yingyue ´���[8¹´»"3
[8¹¥§��¬k��.cshrc©���csh��¸Cþ"csh´SHELL��
«§Ù�{'��CC�ó§linux�SHELL�ksh!bash!tcsh�õ«§Ù
¥bash�¦^'�2�§éA���©�´.bashrc"8cclusterþ�^r
%@SHELL´csh§XJ\I�UCù����éX+n
"'u.cshrc©
���[0��ë�e�Ü©SN"
�¹cluster�§�±ÏLrsh·-�����!:§'Xlmasterþrsh�

¹�node02!:µ

[yingyue@master:~]# rsh node01
Last login: Tue Nov 25 13:14:03 from master
[yingyue@node01:~]#

�d§�±3[8¹¥ïá8¹§���$1�^�Úêâ"��5¿�
´§XJ^�Úêâ3clusterþ®²�3§�±��N^Ø^���[
8¹¥§ù��±!�M��m�m|"
3²��¦^¥§�ogC�[8¹´�~��§éu^��?ÈÚ

$1§��k^kn�8¹U
�Ï\^|�¤gC�O�?Ö"¤±·
�k7�ÙGlinuxö�XÚ�·-"

1nÙµlinux~^·-

linuxö�XÚg��XÚ·-kéõ§,~^��kØ�L30�"ù

·-��©�©�ö�Ú?§+nü�a"
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1. ©�ö�

• man [command]
�wcommand·-�`²©�£manual page¤

• ls -[options] [directory]
�Ñ8¹p�©�§k,��{�±ïÄ�els�À�"~^�k-l
-a -t�

• cd [directory]
?\©�Y£Ø\8¹¶K%@?\\�[8¹¤

• pwd
w«�c¤38¹

• rm [files] íØ©�£íØ8¹I�\-rÀ�§r�íØ^-f¤

• cp [source] [target]
E�©�

• mv [source] [target]
£Ä©�£��±n)�U¶¤

• touch [filename]
#ï¶�filename�©�©�

• mkdir [-p] [directory]
#ï©�Y£-p�ïá��´»¤

• ln [-s] [path] [link]
ïáó�£-s�ïá^ó�¤

• cat [textfile]
w«©�©��SN

• grep ’content’ [file]
3file¥�ékcontent�1

• sed,awk,cut...
iÎG?n§S

• chown [user.group] [file]
?Ufile�¤k<Ú+|

• chmod 755 [-R] [file]
UCfile��¯��§755n�êi�n|�¯���\��"
r=4§w=2§x=1"755�L�¿g´-rwxr-xr-x"q'X644�¿g´-
r-xr–r–��"

• tar zxvf [*.tar.gz]
)Ø ©��§z/j=gunzip/bz2�ª§c/x=Ø /)Ø 

• find -name [filename]
3�c©�Y|¢¶�filename�©�,k'�õ�p?À�

• locate [file]
¯��é½ ©�§�U|©�¶
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• file [file]
�wfile�©�a.

• vi
õUr��©�?6óä:
i ?\?6�ª
Esc òÑ?6�ª
r ?Uü�iÎ
:w ��
:q[!] £�ï?U¤òÑ
:h �Ï
/string |¢string
:2 co 4 ò121���141

• [command] > outfile

òcommand·-��1(J�\�outfile©�©�¥

• & 3���1§S

• [command1] | [command2]

rcommand1�1�(J��Ñ\x�command2¥�1

2. �¸Cþ

linuxXÚ��¸Cþ��^3u¦�½Â
A^§SI�õgN^�
�§'XµXÚ©��´»!IP/��"½ÂXÚCþ�±�B§S¼�
¤I��§Ø7zgÑ#½Â"
3csh¥§½ÂXÚCþ��{´µsetenv NAME value

½öµset name=value

ØÓ�shell¦^�½Â�éØÓ§'Xbash��{´µexport NAME=value

�wXÚCþ��§�±^echo $NAME"

3csh¥^setenv·-½Â�¸Cþ§ù�Cþ3csh�'4�ck�"
�
4�¸Cþ[È�P4§KI�ò§�\.cshrc©�£éubash�A�
©�´.bashrc¤XÚ3�m��csh�Ó�§¬gÄ\1.cshrc¥½Â�C
þ"UÄ.cshrcSN�§I�1source .cshrc½#�¹cshâU)�"4·
�5w��.cshrc¢~µ

1 # .cshrc
2
3 setenv DISPLAY 162.105.39.170:0.0
4 # User specific aliases and functions
5 alias rm ’rm -i’
6 alias cp ’cp -i’
7 alias mv ’mv -i’
8 alias l ’ls -l’
9
10 setenv PATH "/bin:/usr/bin:/usr/local/mpich/bin:
11 /usr/local/ncarg/bin:/usr/local/bin:/usr/local/sbin:
12 /usr/sbin:/sbin:/usr/local/netcdf/bin"
13 setenv PATH "/home/matlab/bin:$PATH"
14 setenv PGI /usr/local/pgi
15 setenv LD_LIBRARY_PATH $PGI/linux86-64/6.1/lib
16 setenv LM_LICENSE_FILE $PGI/license.dat
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17 setenv PATH "$PGI/linux86-64/6.1/bin:$PATH"
18
19 setenv GRAPHCAP /usr/X11R6/include/X11
20 setenv TERM xterm-color
21 setenv NCARG_ROOT /usr/local/ncarg
22 setenv NCARG /usr/local/ncarg
23 setenv NCARG_NCARG $NCARG/lib/ncarg
24 setenv NCL_COMMAND $NCARG/bin/ncl
25 setenv NCARG_RANGS $NCARG_NCARG/rangs
26 setenv PATH "$NCARG_ROOT/bin:$PATH"
27
28 setenv NETCDF /usr/local/netcdf
29
30 setenv MPICH /usr/local/mpich1
31 setenv PATH "/usr/local/mpich1/bin:$PATH"
32
33 setenv CC pgcc
34 setenv FC pgf90
35 setenv F77 pgf77
36 setenv F90 pgf90
37
38 set prompt="\[‘id -nu‘@‘hostname -s‘:%B%~%b\]\#\ "

alias rm ’rm -i’�¹Â´§òrm·-��rm -i·-§^r3�\rm·-
�§XÚ�1rm -i"ù�¦�rm·-�1�©ª¬kJ«&E§��Øí
©�"

PATH´������¸Cþ§§��^´����1·-´»§
�\3shellJ«Î��\��·-�§linux¬�PATH�½�´»��é
�éA���1©�§é���1§"¤±XJ\�N^�·-´»Ø
3PATH¥§Ò�zgÑ3·-c\þýé´»âU�~N^"clusterþ
~^�·-kpgi�X�?Èì!mpich¿1§S±9�
~^^�p�·
-§§��´»Ñ�\?
PATHCþp"PATHCþ�´»^”:”�m"~
X§.cshrc©�1131L«3PATHCþ¥\\matlab�bin´»"

prompt��^´UC·-1J«Î�L�/ª§�Ò´\3�m��X
Úªà£terminal¤�XÚ�\�J«�é"�±?U§4J«Î�¹�õ
�&Eµþ¡�~fp�promptCþ4·��XÚJ«ÎC¤ù�µ
[user@master:~]#

promptCþ�´�
·-1�{*?U�§\���±set prompt=”: ”
§ù��U�~ó�§¤±prompt�äN��ùpÒØKã
"

3. ?§+n

3²��¦^¥§Æ¬?§+n´�~k7��§Ï�NÁ§S�L§
¥  ¬��§S��~òÑ½���A§$�kÌ��y�"ù´7L
�w§SÓ^�?§§?1·��ö�"

linuxXÚ�?§©c�Ú��ü«§�\3shell¥Ñ\§S¶���
1§3�1L§¥e��J«ÎØÑy§K§S3c��1§'X:

[yingyue@master:WRF/WRFV2/run]# ./wrf.exe

d�·-1��wrf.exe�1�.âU�\#·-"wrf.exe3c�$1"
,�«§S�$1�ª´��$1"Ó�±wrf.exe�~µ

[yingyue@master:WRF/WRFV2/run]# ./wrf.exe &
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[1] 13242
[yingyue@master:WRF/WRFV2/run]#

d�§wrf.exe®²3��m©$1"?§Ò(pid)�13242"XJ�òwrf.exe�
ÑÑ(J���©�©��{§�±�1µwrf.exe > wrf.out"3��$
1§K�1µwrf.exe >& wrf.out &"
�w§S�$1�¹�±^psÚtop·-:
ps·-´^5�wù���XÚþ�3$1�?§§^r�±±ØÓ

�w«�ª5�w?§§l¼��A�&E"w«XÚþ�3$1�¤
k?§§�±¦^ps -e§½öps aux"XJ��w,�§S�?§&E§
±wrf.exe�~§�±¦^pa aux | grep wrf.exe§ù�XÚ¬�£�c¤k
�3$1�wrf.exe§S"

ps·-�£�´�����?§&E§XJ^rF"Ä�/iÀ?
§�{£aquwindows¥?Ö+nì�?§�ª¤§K�±ÀJtop·
-"top·-�1�(JXeµ

top - 19:21:28 up 27 days, 10:52, 7 users, load average: 1.34, 1.11, 1.03
Tasks: 279 total, 3 running, 271 sleeping, 0 stopped, 5 zombie
Cpu(s): 24.1% us, 1.1% sy, 0.0% ni, 74.6% id, 0.0% wa, 0.0% hi, 0.1% si
Mem: 8149796k total, 5787752k used, 2362044k free, 64680k buffers
Swap: 8385888k total, 81776k used, 8304112k free, 5105880k cached

PID USER PR NI %CPU TIME+ %MEM VIRT RES SHR S COMMAND
6434 yingyue 25 0 100 218:03.03 0.0 69548 3532 2088 R vim
3472 yingyue 25 0 100 0:09.01 2.5 295m 200m 4944 R wrf.exe
3434 ccli 16 0 1 0:00.29 0.0 39460 3064 1228 S sshd
32030 apache 15 0 0 0:00.01 0.1 159m 4508 2932 S httpd

1 root 16 0 0 1:04.44 0.0 4756 324 292 S init
2 root RT 0 0 0:07.63 0.0 0 0 0 S migration/0
3 root 34 19 0 0:00.69 0.0 0 0 0 S ksoftirqd/0
4 root RT 0 0 0:03.57 0.0 0 0 0 S migration/1
5 root 34 19 0 0:00.14 0.0 0 0 0 S ksoftirqd/1

...

3top�.¡¥�±?1±eö�µUu�§�\^r¶§�±�w«,^
r�?§¶Ud�§�\¦ê§�±?UtopM#w«��mm�¶Ui�§
�±�w«¹��?§"
k'psÚtop·-��õëê§�±��ö�Ãþµman psÚman top"
§S�1�.�§3shell¥¬ÑyXeJ«µ

[1] Done wrf.exe

L«wrf.exe®²�1�."
XJ§S3�1�L§¥��¯K§Ã{�~¥�§�±^killall·-

5r1¥�"~Xµkillall wrf.exe"��±^kill·-��íØ?§§¦
^ps aux | grep wrf.exe�wwrf.exe§S�?§Ò(pid)µ

[yingyue@master:~/WRF/WRFV2/run]# ps aux |grep wrf.exe
yingyue 13242 102 2.5 303084 205108 pts/1 R 20:04 0:18 ./wrf.exe
yingyue 13243 0.0 0.0 51092 684 pts/1 S+ 20:04 0:00 grep wrf.exe

��wrf.exe�?§Ò´13242§�1kill 132425¥�§"

4. ��

¦^��§�±¦�¡�ó�C�{ü§��B+ngC�§S"V)
/`§��´shell¥���·-8Ü§�±òõ�·-����ü�©�
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�1"3F~�ó�¥·�²~¬��ù���¹§�¤��ó�I��
1�ëG�·-§¿�3��L§¥I��â(J�ØÓ��A��ä§
���Ñy¦�·�Ø7gC�ggEE,�ö�§´ò5KP¹e
54O�Å��·�ö�"
Ýº���¦^§���´n)Cþ!D�Ú^��ä"±csh�

~§D���{´µset var=”string”"var´Cþ¶§string´��iÎ
G"N^var����{´3§�c¡\þ$§~X$var½${var}"3iÎ
G¥·^Cþ��/e§�
;�Cþ�;�iÎGE¤�ÜÂ§A¦^
1�«L«�{"~Xµ

set str="Satur"
echo Today is ${str}day!

���$1(J´µToday is Saturday!
du��´Äu·-1Ñ\ÑÑ�?§�ó§¤k�ö�Ä�±iÎ

G�Ä:§¤±Cþ�a.�U´iÎG"���J�´§3��¥�±
�B/ò·-�1�ÑÑ��iÎGD���Cþ§�I¦^‘£∼�¤
Ò�±
"~Xµset currentdate=‘date‘§ù�Bòdate·-�ÑÑD�

currentdateCþ"

csh¥�^��äÚC�ó'�aq§Ó��O\
©�XÚ��äõ
U§~Xµ

if ( -f $filepath ) then
rm $filepath

end if

þ~�é$filepath´Ä�3§e�3§KíØù�©�"-f�ä©�´Ä
�3§-d�ä©�Y´Ä�3"
du¤k�CþÑ´iÎG§¤±éê�$��´ÏLiÎG�·-�

¤�"LinuxJø
expr·-5�Ö��éuê�$�|±�Øv"
e¡Þ��{ü�~f£½Ïe1Uíã���download.csh¤µ

1 #!/bin/csh -f
2 set date=‘date +%Y%m%d‘
3 set hour=‘date +%H‘
4 set dir=/mnt/storagedata1/data/synoptic_chart/KMA
5
6 foreach hr ( 0 3 6 9 12 15 18 21 )
7 set offset=‘expr 8 + \( $hour - 8 \) % 3 + $hr‘
8 set ccyymmddhh= \
9 ‘date -d ${offset}\ hours\ ago\ ${date}\ ${hour}:00 +%Y%m%d%H‘
10 set ccyy=‘echo $ccyymmddhh |cut -c1-4‘
11 set mm=‘echo $ccyymmddhh |cut -c5-6‘
12 set dd=‘echo $ccyymmddhh |cut -c7-8‘
13 set hh=‘echo $ccyymmddhh |cut -c9-10‘
14 if ( ! ( -d $dir/$ccyy$mm ) ) then
15 mkdir -p $dir/$ccyy$mm
16 endif
17 cd $dir/$ccyy$mm
18 echo kma_sfc3_${ccyy}${mm}${dd}_${hh}.png
19 if (!(-f $dir/$ccyy$mm/kma_sfc3_${ccyy}${mm}${dd}_${hh}.png )) then
20 wget http://203.247.66.10/cht/img/sfc3_${ccyy}${mm}${dd}${hh}.png
21 mv sfc3_${ccyy}${mm}${dd}${hh}.png \
22 kma_sfc3_${ccyy}${mm}${dd}_${hh}.png
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23 endif
24 end

111`²
ù�©�©�´��csh��¶2!31ò�c��mD�C
þ¶161½Â
��Ì�§éz���g?1�X�ö�¶1141�ä©
�Y´Ä�3¶1191�ä©�´Ä�3§eØ�3Ke1©�"
�1csh��c§I�ò©�chmod���1©�µ

chmod 755 download.csh

éuiÎG?n§LinuxXÚJø�awkÚsed·-äk�\��ÚrÄ
�õU"k,��Öö�±g1��§��`²©�"ùü�r��óä
¦�E,�iÎGö�¤��U§¤±3��¥²~�^�"

1oÙµ^�

LinuxXÚe�^�SC�WindowsXÚ¥�~ØÓ§WindowsXÚ¥
·�S.u$1setup.exe©�§Ù¢§¤��ó�´òg�Ø ���1
©�)Ø¿���XÚ¥§¿35þLo3e�'�P¹§¦�^�U

�~$1"3LinuxXÚ¥vk5þL§,	dum^��6Ï§^�²
~±�è��/ª�e1¦^"ù�����Ð?´^��¤Ó�m�~
�§":´3SCcI�?È"

1. ?Èì

^���èÏ~dC�ó!Fortran�ó��¤§Linux�Jø
�A�
?Èì§~XGNU�gcc§gfortran§Intel �f90�"�,�kØ��^�
úiJøgCïu�?Èì§'X·�clusterþ¦^�´PGI�?Èì
£pgcc§pgf90�¤"
3LinuxXÚ¥?È©��~{ü§�I��1·-[compiler] -flag

[sourcefile] -o [executive]"compiler�?Èì¶§flag�?ÈL§¥�ëê�
�§sourcefile��è©�§executive�?È¤���1©�§%@�©
�´a.out"~Xµ
pgf90 -Mfree -byteswapio test.f -o test.exe

T·-^pgf90?Èì?Ètest.f©�§?ÈL§¥¦^
freeÚbyteswapioÀ
�§ò)¤���1©�·¶�test.exe"
?Èì�À���´Ä�(§K��?È´ÄU^|�¤"ù
À��

)XÚa.�ÀJ!S��¦^!I�^��ó�¥�"

2. ¥

ÙG?§�ÖöATé¥�Vgk¤
)§LinuxXÚ¥?È�è�
½ó�¥©���{´£±pgi?Èì�~¤µ
pgf90 -L/usr/lib -ldemo test.f

ù��½
3?Ètest.f�L§¥ó�demo¥©�libdemo.so§T©� 
u/usr/lib¥"

cluster¥�Nõ^�¦^
netcdf!ncarg�ó�¥"25w���E,
�~fµ

pgf90 -I -byteswapio -L/usr/local/ncarg/lib -L/usr/X11R6/lib64
-lncarg -lncarg_gks -lncarg_c -lX11
-L/usr/lib64 -lg2c test.f
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±þ�?ÈÀ�¥§ó�
/usr/local/ncarg/lib§/usr/X11R6/lib64§
/usr/lib64¥�¥©�µlibncarg.a§libg2c.so�"

3. Makefile

du^��  ´d�þ�è©�|¤§§��mqkXE,��
6'X§XJ�gü�?1?È�{§¬�~�Ñ�Ñå§¤±LinuxJ
ø
makeÅ�5?nE,�^�?ÈL§"3^����8¹¥§Ñk�
�Makefile©�§P1
T©�Y¥�èU�o��5K5?È"3^
���8¹¥§Ó�k��Makefile P¹^���öJø��U�?È�
ª"Makefile¥P¹
?Èì¶!?Èì¦^�À�±9�è�?È�k
�^S�"Ïd§·�3^��?ÈL§¥�I�?UMakefile¥��A�
Ò�±
"

4. ?È^��Ú½

^�?È�1�Ú§©ª´�Öreadme©�§Ï�^���ö¬3p¡
�[/0�^�?ÈSC�L§±9�U���¯K"
�
�B^r�?È§Nõ^���öJø
configurationù�Ú§

k:aquwindows^�/e�Ú0�º�"$1configure��?1^r�
p§�â���ÀJ)¤Ü·�Makefile§¦�^rØ^�gïÄMakefile�
�{"configure��3�1��§¬)¤����©�§Makefile¥¬N^
ù�©�§¦���)�"
3�(?UMakefile��§3^���8¹e�1make·-§m©?

È"
XJ3?È¥��
�Ø§¬3ÑÑ©�¥NyÑ5"~���Økµ

¦^
�Ø�?È�ª!ó��¥©�vké�!XÚoN5�"

5. ¿1O�?Ö

cluster�Ì��^´?1¿1O�§¿1O��^�����^���
ØÓ"¦^pgf90·-��?È���1©�§3�1�L§¥�¬Ó^�
�?§"?1¿1O�I�ò^�Uì¿1O���ª?1?È"éu^
��¦^ö5`§¿Ø'%ÙäN�¢y�{"¿1O�^���öÏ~
®²òù
?È�ª�OÐ§P¹3Makefile ¥ø^r¦^"

clusterþ¦^�¿1O��¸´MPI(/usr/local/mpich1)§Ù?È^�
�·-´mpif90�"^r�±3^��¥é��A���"
3clusterJ�¿1��I¦^PBS��+nXÚ§PBSXÚ¬�âcluster

þ�O�]¦^�¹éJ��?Ö?1üè§(�cpu3Ø�EÓ^�
�¹e��z¦^"^rJ�?Ö�{Xeµ
b�?Ö�8¹�/home/yingyue/wrftest/§��1¿1§S�wrf.exe"

·�3/home/yingyue/wrftest/e�����^5��J��pbsXÚ�·
-§���±?¿·¶§ùp±myrun�~§ÙSNµ

1 #!/bin/csh
2 #PBS -N myjob
3 #PBS -o output
4 #PBS -e error
5 #PBS -l nodes=1:ppn=8
6 cd /home/yingyue/wrftest/
7 mpirun -np 8 -machinefile $PBS_NODEFILE ./wrf.exe

11



3masterþ§ÏL·-qsub myrunJ�?Ö�PBSXÚ"XÚ¬�£��?
ÖI£Ò§aqu1944.master"
5¿���¥111´w�XÚù´�csh��"12-51´dPBSXÚÖ

��ëê§5¿#PBSùo�iÎw�PBSXÚT1´J�?Ö�ëê§3�
�¥#PBS1¥�ëê��±3qsub·-�J�§'X
qsub -N myjob -l nodes=1:ppn=8 myrun"
?Ö�ëêkéõ§-N�½?Ö¶!-oÚ-e�½��ÑÑÚ�ØÑÑ

�©�¶!-l�½?ÖÓ^]"^r�±�½¦^CPU�êþ§��
±äN�½¦^=
CPU"�½CPUêþ��{´��nodes=N:ppn=M
§Ù¥N´!:�êþ§M´z�!:þÓ^CPU�êþ§�Ò´o�¦
^M*N �CPU§PBSXÚ¬gÄÏé�Ü·�CPU©�ù
��"XJ^
rI�½¦^�!:§�±��nodes=A:ppn=M+B:ppn=M §Ù¥A,B´
!:�¶¡§'Xµnodes=node01:ppn=8+node02:ppn=8"Ó�§PBS¬
3ù
!:�s�©�^r���"
,
�ÿ§ppn���±Ø�½§'Xnodes=node01§ù��,���

UÓ^
node01 þ�8�?§§�3PBSXÚ¥�P¹
nodes=node01:
ppn=1§node01éuO���5`´free �§�k�nodes=node01:ppn=8
�§node01 â´job-exclusive �"¤±�½ppn ��´�Ç�p��{§
Ï��±��O����EJ�þ5"�w!:Å�G�£free/job-
exclusive¤§�±^pbsnodes -a·-"
161?\�ó�8¹§ÑÑ©�outputÚerror±9§S$1L§¥�

ÑÑ©�¬�Mï3T8¹"
171´�1¿1O�§S�·-"-np�¦^�cpuê8§ù��Ú

151¥½Â���"-machinefileëê�^$PBS_NODEFILECþ�½mpirun�
!:©�§ù�´PBSXÚ5�¤�?Ö"k'qsub��õ`²�ë�`
²©�"

J��?Ö�§�ÏLqstat�w?ÖG�"clusterXÚ�±Ó�J
ø8*15�CPU?1¿1O�"node14Únode15�^�zU��
~1O�
?Ö£ê�Uíý��¤§¤±^r�±¦^�´o�8*13�CPU"

[yingyue@master ~]$ qstat -a

master:
Req’d Req’d Elap

Job ID Username Queue Jobname SessID NDS TSK Memory Time S Time
------------ -------- -------- -------- ------ --- --- ------ ----- - -----
1857.master yangda workq run 31540 1 -- -- -- R 105:3
1858.master yangda workq run 28355 1 -- -- -- R 105:3
1859.master yangda workq run 6383 1 -- -- -- R 105:3
1860.master yangda workq run 32469 1 -- -- -- R 105:3
...
1926.master zhujiang workq runfoam 19722 1 -- -- -- R 13:30
1938.master daizp workq run 6316 3 24 -- -- R 06:00
1939.master shirleyr workq run.csh -- 2 -- -- -- Q --
...
1944.master yingyue workq myrun -- 1 -- -- -- Q --

�±w�§1944.masterÒ´·�fâJ��wrf.exe?Ö§y3�G�´Q§
=3üè¥§��è�c�?Ö�¤"��±qstat -f 1944�w?Ö1944
�äN�¹"
�íØJ��?Ö§¦^qdel ·-¶UC?Öá5§¦^qalter ·-"

éuù
·-�¦^�{§`²©�¥k�[�)º§ùpØ2Kã"
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qsub myrun §Sm©$1�§�±^top·-�w?§Ó^CPU��
¹"XJ§SÑy�ØI�r1Ê�§�±^killallÚkill·-"

1ÊÙ¶©�DÑ

masterÚpreclustermÏ
httpdÑÖÚvsftpdÑÖ§�±ø^r?1http
Úftp �Æ�©�DÑ"

1. ftp

¦^áÒ�¹ftp§�±�¯gC[8¹e�©�§¿�±�1Ö�ö
�"

ftp client^�kNõ«§éuwindows^r§�±¦^IEèAìg�
�ftp�Æ§��±¦^;��ftp^�§'XLeapFTP�"ftp�¹��{
´µ
ftp://user:passwd@162.105.245.3:21

user�^r3clusterþ�^r¶§passwd��è"

linux^r�±¦^lftp§S�¹cluster?1©�DÑ"

2. sftp sz scp

Ø
ftp�Æ�	§SSH�Jø©�DÑ�õU§'XSSH Secure Shell
Client^�3SC�¬g���SSH Secure File Transfer Client§Jøa
qftp�©�DÑõU"
éulinux^r§¦^scp½sz·-�±�B�?1©�DÑ"

�òclusterÑÖìà�©�e1��/§3�/à·-1�\µ
scp user@162.105.245.3:/path/to/file /source/dir/.

XÚ¬J«Ñ\�è§òÑÖìà�/path/to/filee1��/à/source/dir/¥"
�ò�/©�þD�cluster§3�/·-1�\µ
scp /path/to/file user@162.105.245.3:/path/to/file

XÚÓ�¬J«Ñ\�è"

XJ���/à�IP/�§@o3ÑÖìà^scpDÑ©�Ó��1"

sz·-äkaqscp�õU§^{�é{ü§§¬ò©�ÑÖìþ�
©�e1�ý���/8¹¥"

3. http

XJ^rF"©�U3internetþ��¯�§¿��±e1§ù�´�
±���"�I3gC�[8¹¥ïápublic_html©�Y§ò�A©��
�(cp)½öó�(ln -s)�p¡"Ò�±ÏLhttp://162.105.245.3/~user/5
�¯
"

http�ª�U^©�e1§¿ØUò©�þD�cluster"^r�±òg
C�©�§'X,�§S�$1(J§úÙ��þ§�BP�ÓÆ�w"
��5¿�´§duinternet�±�?Û<�¯§��)|¢Ú�§

ù¿�X^rúÙ�©��±�internetþ¤k�^rw�§XJ©�
¥¹kÛh&E�{§ÒØÐ
"F"Öö3¿ù�:",	§�Ø�
3public_html©�Y¥����KÑ©�!êâ]��§���P2P�ó
e1^�|¢�§Úå8¥e1§�þL¤cluster�'�¤^"

13



N¹µclusterþSC�^�(/usr/local)

1. netcdf

2. pgi

3. ncarg

4. ncl

5. nco

6. matlab

7. idl

8. hdf

9. mpich

10. hdf

11. ferret

12. grads

�P2008-12

±þ�H�)ö�âgCéclusterXÚ�n)§(ÜF~+n¥^r²
~JÑ�¯K�¤"1��?�
1��¥�Ø��Ø§¿�O\
�

SN"duéO�Å�}ï��§éO�Å��£Ê33¦^��¡§¤
±J�3Qãþ�3Ø�§"Öö��"
�í�Æ¥�NõïÄ�KÑI�¦^�ª5�[�í�G¹§¤±O

�Å¤�ù�Æ�7Ø�"��ïóä§�´3¦^ù�r��óä�L
§¥§��Eâþ�¯K�§  ¬K��ï�?Ý"ù4Ø�·�ÓÆ
a�£N"¤±·F"¤áclusterEâ�|§|�å�|Eâåþ5��
ïó�ÑÖ"

�P2009-06

�
�Ð/|^k��O�]§)ö���åu�^rJø�Ð�O
��¸"ù�ÆÏcluster����UC§´�ï
^ug1Ïé!:!
ÏLmpirun��J�?Ö��ª§U^
PBS��+nXÚ5é^r�?
Ö?1üè+n"lJpcluster¦^��Ç"éu��J��?Ö§k
�UEÓ^cpu§%��?Ö�$��Ç§ÏdXÚ½�×£/�PBS0
?Ö§¿òÙª�§±B�oüèXÚ¥����~$1"
)ö��clusterO\
F�XÚ§P¹^r¦^cpu��¹µ

http://162.105.245.3/~yingyue/cluster

·�éX�ªµ
hardyying@gmail.com

�7�mïÄ)Ø�
http://groups.google.com/group/azurespace_pku
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