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/ 4o ¢ * PC Cluster ?
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@ Submit job
®Cancel job

®(Query job status
® Modify job
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®RSH or SSH :
@ %~ ixanty 8% & %5 (mpichi# *)
O®NFS :
® = x/home: i * FAEN NG AN LR SR
® £ % Jopt: — £ 473\ X * (4 pbs ~ mpich...)
ONISor p 75— tREL !
® i ft W HIESL
@ NTP-Server 12 2 NTP- Client
® Li— i LR
@®Firewall :
® [7 i x &



PC Cluster z # 7& 4

Node

- rsh, rlogin, rexec

or ssh,scp,sftp

= e/ - Mount /opt » /home
de0? - Use NIS
node
= - NTP-Client
| S node03 *
i —L - ==
Ff7F Server -
sl File Server
- Firewall : . NFS Service
node :
- Mount /opt ¥ /home =] - Export /opt &
/home
- Use NIS nodeN+1 .
= - NIS Service

- NTP-Server
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Queuing System #x 8
€ PBS ( Portable Batch System ) Z/:

€ DQS ( Distributed Queuing System )

@ Cmeta ( Cluster management enabling
toolbox for administrators) s/ EB#ch

@ Platform LSF  platform
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PBS — & = = &

€ commands
® e 4R e Y SR aEsocket kR g
% & (7 & % (submit) ~ £ A~ (monitor) ~ i 7 (modify)
o] T(delete)z. i3
@ pbs_server
@ ijc s A2~ FIMERGER Y FenpRiE
Opbs_mom

® i jepbs_server &4 et 1 1F > ek el R ey
DR T 2 A% w 3R Lpbs_server

@ pbs_sched
® f FREBILITFThAFRE &BFIT
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commands
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|

pbs sched

| jobs

pbs server

e

i pbs mom }
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PBS % % - T §¢
€ Open PBS (Open Portable Batch System)
® = hi http://www.openpbs.org

®Torque (£ *)
@ & bt [http://www.clusterresources.com/downloads/torque/

& PBSWeb (Web 4 & )
@ =Lt . http://www.cs.ualberta.ca/%7Epinchak/PBSWeb/
® | ite: http'//seventeen mit.edu/blog/platin/pbsweb/

®PBS PRO (7 % i #i48)
@ = ht  http://www.pbspro.com




PBS % % - %5 § &
8537 e
®rr T _° Exds NIS 11 2 NFS PRF*
,:F?

.ﬂz}‘l«ézr)a;ﬁ F B e o0 PEERX
7 Tcl 8.0 v Tk 8.0



¢~ ;\‘.
® http://www.clusterresources.com/downloads/tor
que/torque-2.1.2.tar.gz

\JEV
®tar zxvf torque-2.1.2.tar.gz —C /opt/src/
@ & 7(H 7 configuration shell script)

® /configure --prefix=/opt/torque-2.1.2 (% % P
&) ...
@ ¥ (GNU 4p % omake 425%)

® make
> e

“"!? =
® make install



J@ o ;_H: e 44 QB o 2
— PBS % % -HF- SR

,./ [root@pikal50 src]# wget
http://www.clusterresources.com/downloads/torque/torque-
2.1.2.t1ar.qz

root@pikal50 src]# tar zxvf torque-2.1.2.tar.gz
root@pikals0 src]# cd torque-2.1.2
root@pikal50 torque-2.1.2]# ./configure --prefix=/opt/torque-2.1.2

root@pikal5s0 torque-2.1.2]# make
root@pikal5s0 torque-2.1.2]# make install
root@pikal50 torque-2.1.2]# In -s /opt/torque-2.1.2 /opt/torque



http://www.clusterresources.com/downloads/torque/torque-2.1.2.tar.gz
http://www.clusterresources.com/downloads/torque/torque-2.1.2.tar.gz

T:
N L4 I _ e
% PBS % % - ‘}b,ﬁ,« = 2K % Node
O X T FE K B A5 var/spool/torque/
Os{ et B HB(F A2 50
® 1 i reik

o /var/spool/torque/server _priv/ = = — B 4%
7. &% nodes=rid %

[root@pikal50 ~]# vi /var/spool/torque/server priv/nodes
clientO1 np=2

client02 np=2




@ ;= - % gmgr #node*r »
o Qmgr:create node hpcs001
e Qmgr:create node hpcs002

* Qmgr:active node hpcs001
e Qmgr:active node hpcs002

®i¢ * = ;= - pF > pbs_server % pbs sched& L
Lz



PBS % % - JF = 3 €Server ¢

@ =k T Servers; it A%
®/var/spool/torque/server _name

[root@pikal50 src]# vi /var/spool/torque/server _name

pikal50.nchc.org.tw



®/var/spool/torque/mom_ priv/config

[root@pikal50 src]# vi /var/spool/torque/mom_priv/config

$clienthost pikal50
$logevent 255

$restricted *
$usecp pikal50.nchc.org.tw:/home /home




[J/ PBS % % - % 31 : fabe IRAE

& i~ 41 T Erdcpbs server % pbs sched
®/opt/torque/sbin/pbs_server —t create
(% - =7 FEE=FTHE)
®/opt/torque/sbin/pbs_sched



V7. )
EPBS % £ - F AT 5 SRR

\ S &0 o AENCIE S SR
@ /opt/torque/bin/gmgr < /tmp/

@® itk s B i 7] default %
long(:E # )
® B4t Setup.conf g pF

* Jopt/torque/bin/qgstart default long
* /opt/torque/bin/genable default long
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J:{;Ej_—: : — [ -
PBS < % - # 2~ € ZClient
® i< Fr1~6° 5= = Serverz Clientszk 2

@77 8% 2457 2 BClientso
[var/spool/torque/3@_ &

[root@pikal50 opt]# tar zcvf torque config.tar.gz /var/spool/torque/
[root@pikal50 opt]# ssh client01

[root@client0O1 opt]# cd /opt
[root@client01 opt]# tar zxvf torque _config.tar.gz

@ iz#>pbs_ mom
® /opt/torque/sbin/pbs_mom



rr'; ) ,
L <PBS % # - DR IR

& Server:3

®:% z pbs_serverf ##4 {7 /etc/rc.d/rc.local
* 3 4v [opt/torque/sbin/pbs_server

@ ¥ pbs_sched R ##4 {7 /etc/rc.d/rc.local
o 3 +v Jopt/torque/shin/pbs_sched

& Client=3
2k pbs_mom@ #4 {7 /etc/rc.d/rc.local
o 3 +v [opt/torque/sbin/pbs_mom



CEPBS % k- H I ¢ f g IR T

€% T pbs_serverfF 3 {7

® i > /etc/init.d/ (Fe= ¥ 3 17)

® cd /etc/rc.d/rc3.d

@ In —s /etc/init.d/pbs_server S98pbs server
€% 7 pbs sched R 34 {7

®:= = [etc/init.d/ (Fe =7 3 {7)

®cd /etc/rc.d/rc3.d

® In —s /etc/init.d/pbs_server S98 pbs_sched
€% 7 pbs_ mom#F ## {7 (Client)

®:= = /etc/init.d/ (Fe= ¥ 3 )

® cd /etc/rc.d/rc3.d

® In —s /etc/init.d/pbs_server S98 pbs_mom



U6 ) PBS % % - H T4 LT X RS

@ i 2xnodes m;# Ak
® /opt/torque/bin/pbsnodes —a
® L%
client01
state = free
np=2
ntype = cluster

status = opsys=linux,uname=Linux client01 2.6.11-
emdksmp #1 SMP Tue Mar 22 15:40:42 CET 2005
1686,5ess10ns=2647,nsessions=1,nusers=1,idletime=147
4747 ,totmem=3969112kb,availmem=3923080kb,phys
mem=515180kb,ncpus=2,loadave=0.00,netload=24821
64563,state=free,rectime=1129879449



PBS Script 4 &

€ PBS Script 3.7
®- B#5PBSip 4
®- B#5LfZ

¢
¢




PBS-Control J:ob

€52 1 17 (submit job)
@ /opt/torque/bin/gsub script
@ =7 iS kg w BIODID et L 4o

336.pikal50.nchc.org.tw

\ 2. ‘7 1 1E(delete job)
@ qdel 336

€25 17 17 4 7= (Query job status)
® gstat
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{7 Cmeta-T §* 2 R HE K 4

‘33‘31' ;s i\‘.
® http://pccluster.nchc.org.tw/FileDownload/

%5 G

®Perl = % %

® Perl =4 %= Crypt-PasswdMD5-1.2

® perl-suidper| =% %=

@y T_° Fxd* NIS 21 2 NFS PRG%

® Client =3 # ExRSH daemon

® /L 2FrootHE *2rsh 3| 7 =3 Client




Cmeta-% %K T
L VS ‘{ﬁ
®tar zxvf Cmeta-1.0-release.tar.gz
®
) 23y
® /install -install
L JARR 5
® /install -uninstall
@ = index.htm# $|Webe43 p &% » &
2 :zindex.htmazi 2 3| cgl ez 5



Yintiin

7 Cmeta-fz #-
® i

@®cd /opt/cmeta/bin/
® ./pccmopt.sh start

) C-NL
®cd /opt/cmeta/bin/
® ./pccmopt.sh stop

€k TR #5247 [etc/rc.d/rc.local
®/opt/cmeta/bin/pccmopt.sh start



Cmeta-i¢ * L

n PC Cluster Sysiem - Microsofi Internet Explorer

BTE SaNE BEN FFEREA ITARO B
OL"-Q-NAh s Srompr @an @ (3-% & - EH

a0 8 boputhposervE nche. org. o men)/ ~ EEBE
G }Ik'l :..] Rl GEmEye T @HEEN v mWE v 2
Cmeta:

Cluster management enabling toolbox for administrators

Viersion 1.0. May 2003

NCHC PC Cluster Project
National Center for High-Performance Computing, Taiwan

hitp /MhpcservZ nche gov wiproject
hitp fpccluster. nehc. gov tw

username: ||
password. |

user'’s guide

2 @




Cmeta-Menu

Tune Job Queue

oystemn State
Cluster State
Node State
Tob State

Clugter Configuration
Node

UserdePolicy
Time&Joh

Priority &Policy
Tune Node Equivalence

Tune User Priority

I GLOBAL = |
I del Clustar |

miew Cluster |

Submit Job

Meonitor Jobs

=



Cmeta—Submit JQb

|user Asrnelopin

| See Node State See Job Siate

Diescripticn file

[=] Load | Delete |

Save file

|| Saves

IJc:b name*

I

Fesubmit if job or node crash happens
{System weill resubmit the job automatically

‘|—_|.:.FF =

Target cluster

TC’S‘tlI
Tpper Bound Nt:-des:lﬂ
Availahle MNades Now:la

|Nt:-de number required by the job ﬂ =]
Tob type ‘{gﬁg:%equentm] ErogTalm)
=uper]oh enabled ﬂDFF =]

Specify executable files |

_sekeat |

=pecify inpat files |

sub it I

Dependency list |

s2t depandenoy

|W orking directory

|STDOUT directory

|STDERR dirertory

FE—mail address

I

W hen to send E-mail

lbegin ™ end ™ suspend ™ restart ™




Cmeta-l\/lonitor Jobs

phaliss jobid | progamname (state none delete | suspend | wakewp  Processor rumber Submisstan time (ery SuperJob

seqiobl | 2 [aaC Wio 0| 0 0 l 200359716 Tue 16:4906
seqiobl | 3 A Wio ol o 0 l 20035016 Tue 16:48:24
mpijobl | 4 Tpioc Wio o o 0 1 20039016 Tue 16:49:43
mi| S| mic Wlo oo | o | 2306 160956 [sbim ]
mpijoh3 | 6 me Wle o] o | © 1 - 20039/16 Tue 16:50:11

[ contol seted i) |




Cmeta—CIuster State

cluster]
Policy : PRIORTIY

Max Time/Job : 2880
Maz_: Job{User ; 4

Nodes

hpcs004
[hpes008
(hpcs009
hpesO] 1
hpes(O12
hpcs013

Do = —=]|—




Cmeta-Node state

Cluster Name: clusterl
Host Name State
hpcsQ04 Alive
hpcs008 Alive
hpcsQ09 Alive
|hpesG11 Alive
|hpcsO12 Alive
hpcsO13 Alive




Cmeta-Job Stat_e

Cluster Name: GLOBAL
Host Name \Usex |Job Name |Siart Time

Cluster Name: clusterl

Host Name User Job Name Start Time

hpcs008  |Iven mpitest]l [ 2003/3/30 Sun 08:03:06
hpcs008  |Iven mpitest? |[2003/3/30 Sun 08:03:09
hpcsO08  |Iven |mpitest? [2003/3/30 Sun 08:032:20
|hpcs008  |Iven |mpitest2 [2003/3/30 Sun 08:03:20




Cmeta-3§ 4 Node

node list
name:#processor

hpcsDUl 2() n-'
hpes(02 ;2 ()
fpes003: 2 () node name:
hpes®04 : 2 (L) -
hpes005 : 2 () #job: |
hpes6:2() |
hpes007:2(L)
hpcs00B:2 () |{2dd| | delete | {lock | | unlock
hpes009:2()

hpes010 2:} v
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€ NCHC PC Cluster %3
® http://pccluster.nchc.org.tw/

& MPICH
® http://www-unix.mcs.anl.gov/mpi/mpich/

€ OpenPBS
® http://www.openpbs.org/

®PBSWeb
® http://www.cs.ualberta.ca/~pinchak/PBSWeb/

€ PBS Quick Reference Guide
® http://www.pcf.sinica.edu.tw/sw/pbs/



€ Open PBS
% g
€ Cmeta

% i #



Thank you !



[etc/hosts 4% & P %

192.168.1.1 pikal50.nchc.org.tw pikal50

192.168.1.11 client01
192.168.1.12 client02




Setup.conf 4§ % P

>

A\l

i

# Create and define queue long

create queue long

set queue long queue_type = Execution

set queue long Priority = 60

set queue long max_running = 10

set queue long resources_max.cput = 12:00:00
set queue long resources_min.cput = 02:00:01
set queue long resources_default.cput = 12:00:00
set queue long enabled = True

set queue long started = True

# Create and define queue default

create queue default

set queue default queue_type = Route

set queue default max_running = 10

set queue default route_destinations = long
set queue default enabled = True

set queue default started = True




=2 Setup.conf % p # (Cont.)

# Set server attributes.

set server scheduling = True

set server max_user_run =6

set server acl_host_enable = True

set server acl_hosts = *

set server default_queue = default

set server log_events = 63

set server mail_from = hsing@nchc.org.tw
set server query_other_jobs = True

set server resources_default.cput = 01:00:00
set server resources_default.neednodes = 1
set server resources_default.nodect =1

set server resources_default.nodes =1

set server scheduler _iteration = 60

set server default_node = 1 #shared z




o binsh

| Job % #

#PBS -N mytest

HiHt ﬁi%] A=

#PBS -e mytest.err

#PBS -0 mytest.log

#it 2 3| vR— & 17 7]42 (default, long)
#PBS -q default

HE TP EZ T

echo Working directory is $PBS O WORKDIR
cd $PBS O WORKDIR

echo Running on host "hostname’

echo Time is "date’

echo Directory is ‘pwd’

#H RS

/home/hsing/pbs/test/a.out z




#H....(v%)
H#H## # * nodedic
#PBS -l nodes=4

HE T P EE R F A

echo Working directory is $PBS O WORKDIR
cd $PBS O WORKDIR

echo Running on host "hostname’

echo Time is "date’

echo Directory is ‘pwd’

echo This jobs runs on the following processors:
echo "cat $PBS_NODEFILE"

#2453 # * gnodedc

NPROCS="wc -l < $PBS_NODEFILE"

echo This job has allocated SNPROCS nodes
# 34 7 MPI T {7 42.5% "a.out"

mpirun -v -machinefile $PBS_NODEFILE -np $NPROCS \
/home/hsing/pbs/test/a.out




Install.in

#K Tometasic k8 % iz B
PACKAGEPATH=/opt/cmeta

#ik T Server 3 «|P

PCCMIP=192.168.1.1

#k T A B 3P (% R FE BT M Fegienfe )
INTERFACEPATH=/var/www/cgi-bin/Cmeta

#X L Cmetasng 32 4

PCCMACCOUNT=pccmAdm

#2k TrshAz ;" eniz ¥

RSHPATH=/usr/bin/rsh

#K T MPIAg 3¢ B2 75
MPIRUNPATH=/opt/mpich/bin/mpirun @




NIS Service (Server)

€ ipi ® £ : yp-tools ypbind ypserv portmap

1. fx#s time £2 time-udp &5 # 3¢ £ & fxé 9 daemon
[root @server root]# chkconfig --level 35 time on

[root @server root]# chkconfig --level 35 time-upd on
[root @server root]# /etc/rc.d/init.d/xinetd restart

2.3 = NIS eh4p 38 & e (Y24 83K T 5 cluster) -

[root @server root]# nlsdomalnname cluster

root @server root]# echo "/bin/nisdomainname cluster" >> /etc/rc.d/rc.local
[root @server root]# echo "NISDOMAIN=cluster" >> /etc/sysconfig/network

3.2= = NIS K 28§

[root @server root]# vi /etc/ypserv.conf (iz B AH R N 4 = 777 )
127.0.0.0/255.255.255.0 : * : * : none

192.168.10.0/255.255.255.0: * : * : none

* %% deny

[root @server root]# touch /etc/netgroup

4. Fx# NIS :
[root @server root]# /etc/rc.d/init.d/ypserv start
[root @server root]# /etc/rc.d/init.d/yppasswdd start

inzrjtj”/ﬁ’.l(ﬁ:'(”ﬁiﬁvl%q"i”’"‘lﬂi‘ i NSRS SR 1A ?T‘!)
[root @server root]# /usr/llb/yp/yplnlt -m

6. B Exypserver i i SuPRFx
[root @server root]# chkconfig --level 35 ypserv on
[root @server root]# chkconfig --level 35 yppasswdd on



7 NIS Service (Client)

‘?%ﬁ*'l’fﬁlﬁiﬁl» ypbind % yp-tools
;}%—T;l%%

1.2 = NIS a4 &4l (V242 E 3K T 5 cluster) :

[root @nodel root]# nlsdomalnname cluster

[root @nodel root]# echo "/bin/nisdomainname cluster” >> /etc/rc.d/rc.local
[root @nodel root]# echo "NISDOMAIN=cluster" >> /etc/sysconfig/network

2.2 NIS & & i % L4
[root @nodel root]# vi /etc/yp.conf
domain cluster

ypserver server.cluster

3. BRI EHTE T 5

[root @nodel root]# Vi letc/passwd (i B 4% & chdb &R T XTH 40T - ()
[root @nodel root}# vi /etc/nsswitch.conf

passwd: files nis nisplus

shadow: files nis nisplus

group: files nis nisplus

hosts: files nis dns

4. fxd> NIS :
[root @server root]# /etc/rc.d/init.d/ypbind start
[root @server root]# chkconfig --level 35 ypbind on



RSH Service

® 1.% % %rshxig L& %K
rsh-server-0.17-12mdk.i586.rpm (Server %)
rsh-0.17-12mdk.i586.rpm (Client %)

2. Frir RSH v |

root @nodel root]# chkconfig --level 35 rsh on
root @nodel root]# chkconfig --level 35 rlogin on
root @nodel root]# chkconfig --level 35 rexec on
root @nodel root]# /etc/rc.d/init.d/xinetd restart

3. $%HiE¥ # * Rcommand e 83K T4 -
[root @nodel root]# vi /etc/hosts.equiv
LinuxServer

LinuxClient01

LinuxClient02

4. 5 7P 4T enrhosts (R 7 B hosts.equiv)
vi /home/test/.rhosts



), NFS Service

& 1. fc# portmap I P % 7B S ELE
[root @server root]# /etc/rc.d/init.d/portmap start
[root @server root]# chkconfig --level 35 portmap on

2.3k T_NFS » 5 414

[root @server root]# vi /etc/exports

/home 192.168.10.0/24(rw,async,no_root_squash)
fopt 192.168.10.0/24(rw,async,no_root_squash)
[root @server root]# exportfs -rv

[root @server root]# /etc/rc.d/init.d/nfs start

[root @server root]# chkconfig --level 35 nfs on

3.4 ¢ I #-dg £ K » Jetc/re.d/rc.local § ¥

[root @server root]# echo "mount -t nfs Server.cluster:/nhome /home"
>> [etc/rc.d/rc.local

[root @server root]# echo "mount -t nfs Server.cluster:/opt /opt" >>
fetc/rc.d/rc.local



J.E{r;_.:. . D= . y
[7 Aroot ¥ RSH 1% 5 8 %

@ 2 :z/etc/securetty #-
echo "rlogin" >> /etc/securetty
echo "rsh" >> /etc/securetty
echo "rexec" >> /etc/securetty




/etc/init.d/pbs_server

#! /bin/sh
FLAGS="defaults 90"

test -f /opt/torque/sbin/pbs_server || exit 0
case $1in
'start')

/opt/torque/sbin/pbs_server -a true

'stop")
pid="/bin/ps -e | grep 'pbs_server' | sed -e 's/* */[' -e 's/ */["
if [ "$pid” '=""1]; then kill -9 $pid; fi

'restart’)
$0 stop
$0 start

*)
echo "Usage: /etc/init.d/pbs_server {start|stop|restart}"
exit 1

esac
exit 0




/etc/init.d/pbs_sched

#! /bin/sh
FLAGS="defaults 90"

test -f /opt/torque/sbin/pbs_sched || exit 0
case $1in
'start')

/opt/torque/sbin/pbs_sched

'stop")
pid="/bin/ps -e | grep 'pbs_sched' | sed -e 's/* */[' -e 's/ .*/["
if [ "$pid” '=""1]; then kill -9 $pid; fi

'restart’)
$0 stop
$0 start

*)
echo "Usage: /etc/init.d/pbs_sched {start|stop|restart}"
exit 1

esac
exit 0




/etc/init.d/pbs_mom

#! [bin/sh

FLAGS="defaults 90"

test -f /opt/torque/sbin/pbs_mom || exit 0
case $1 in

'start')

/opt/torque/sbin/pbs_mom

'stop")
pid="/bin/ps -e | grep 'pbs_mom’ | sed -e 's/* */I' -e 's/ .*/["
if [ "$pid"” 1=""1]; then kill -9 $pid; fi

'restart’)
$0 stop
$0 start

*)
echo "Usage: /etc/init.d/pbs_mom {start|stop|restart}"
exit 1

esac

exit 0




/ SSH & %78 % » % &
@ Server:#

® vi /etc/ssh/sshd_config
I.:i.S.AAuthentication yes
PubkeyAuthentication yes
AuthorizedKeysFile .ssh/authorized_keys

@ Clientz

® ssh-keygen -t rsa
X is &= T Enter
¥ A ~/.ssh/ T 35 1
~/.ssh/ 1d_rsa (Pirvate Key)
~/.ssh/id_rsa.pub (Public Key)

® :2-id_rsa.pub (Public Key)4§ @l 3]Serverz3 %P 4742
ch.sshiZ > # #- 7 A = authorized_keys
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