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1. XCAT [Extreme Cluster Administration Toolkit)

xCAT (Extreme Cluster Administration Toolkit)< Linux Cluster®} #o] @2

T3 F=9o] PEXHEE AMgstE 404 B A7F Build, Configure,

Administer, Z12]3 Maintain 2}9S T4 Hoste Ao A g&Ho= g
W 7bs7] 3= Perl/Unix Shell Script Base® TooldUth. ofafjel e Al2=wl 3

BelA o] 7k et
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1. High Performance (HPC): such as computing physics, seismic, CFD, FEA, weather, bioinformatics
and other simulations.

2. Horizontal Scaling (HS): such as Web farms.

3. Administrative: A very convenient platform, although non-traditional, to install and administer a
number of Linux machines.

4. Microsoft Windows and other Operating Systems: With xCAT's cloning and imaging support, it can
be used to rapidly deploy and conveniently manage clusters with compute nodes that run Windows
or any other operating system.

1. OS/Distribution support Any OS on compute nodes via OS agnostic imaging support.

2. Hardware Control Remote Power control (on/off state) through IBM Management Processor
Network, BMC, and/or APC Master Switch.

3. Hardware Control Remote software reset (rpower).

4. Hardware Control Remote Network BIOS/firmware update and configuration on IBM hardware.

5. Hardware Control Remote OS console with pluggable support for a number terminal servers.

6. Hardware Control Remote POST/BIOS console through the IBM Management Processor Network
and with terminal servers.

7. Boot Control Ability to remotely change boot type (network or local disk) with syslinux.

8. Automated parallel install using scripted RedHat kickstart, SUSE Linux autoyast, on 1a32,
x86_64, ppc, and 1ab4.

9. Automated parallel install using imaging with other Linux distributions, Windows, and other
operating systems.

10. Automated network installation with supported PXE NICs, with etherboot or BootP on supported
NICs without PXE.

11. Monitoring hardware alerts and email notification with IBM's Management Processor Network
and SNMP alerts.

12. Monitoring remote vitals such as fan speed, temperature, and more with IBM's Management
Processor Network.

13. Monitoring remote hardware event logs with IBM's Management Processor Network/IPMI
Interface.

14. Administration utilities such as parallel remote shell, ping, rsync, and copy.

15. Administration utilities such as remote hardware inventory with IBM's Management Processor
Network.

16. Software Stack PBS and Maui schedulers to build scripts, documentation, automated setup,
extra related utilities, and deep integration.

17. Software Stack Myrinet to automate setup and installation.

18. Software Stack MPI to build scripts, documentation, and automated setup for MPICH, MPICH-
GM, and LAM.

19. Usability command line utilities for all cluster management functions.

20. Usability single operations can be applied in parallel to multiple nodes with very flexible and
customizable group/range functionality.

21. Flexible support for various user defined node types.

22. Diskless support using warewulf.
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Figure (1) Conceptual view of a Cluster
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Management node —— Management node functionality can reside on a single server or multiple
servers. In a single server environment, the management server operates in standalone mode. The
management node is connected to the compute nodes over the Management VLAN on the switch.
The management server is where the xCAT software is installed and is used exclusively to control
the compute nodes using various xCAT functionalities: OS installation, remote power control,
firmware updates, Serial-over—-LAN, etc. In our conceptual cluster, there is one management node.

User/login nodes —- Ideally, the compute nodes of a cluster should not accept external connections
and should only be accessible to system administrators through the management server. System
users can log in to user nodes (or login nodes) in order to run their workloads on the cluster. Each
user node consists of an image with full editing capabilities, the required development libraries,
compilers, and everything else required to produce a cluster—enabled application and retrieve
results.

Storage servers and disks —— You can connect several storage servers to a diskbased backend
using various mechanisms. Connecting storage to the cluster can be direct or through a storage
area network (SAN) switch, either by fiber, copper, or a mixture of the two. These servers provide
shared storage access to the other servers within the cluster. If data backup is required, connect
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the backup device to the storage server using an extra copper or fiber link. For the example cluster,
the storage back end is a single entity, providing shared file system access across the cluster.

Compute nodes —— These nodes run the cluster workload, accepting jobs from the scheduler (if a
job scheduler is used on the cluster). The compute nodes are the most disposable part of the
cluster. The system administrator can easily reinstall or reconfigure them using the management
server.

1.1. XCAT &X|

http://www.alphaworks.ibm.com/tech/xCAT oA Download Link oA ## 39 Download¥

W2 9 dE Jopt o] %

# cd /opt

# tar zxvpf /tmp/xcat—dist-core-1.2.0.tgz

# tar zxvpf /tmp/xcat—dist-0ss—1.2.0.tgz

# tar zxvpf /tmp/xcat—dist-ibm—1.2.0.tgz (extract only if you have IBM xSeries nodes)

cp /opt/xcat/samples/etc/* /opt/xcat/etc

1.2. XCAT &3 43

#export XCATROOT=/opt/xcat
#cd $XCATROOT/sbin
#./setupxcat

#copycds > A A & OS imageE AF.(xCATAHR & o] @AY 23 7}5)

[root@x305 sbinl# cat /root/.bash_profile
# .bash_profile

# Get the aliases and functions
if [ -f ~/.bashrc ]; then

. ~/.bashrc
fi

# User specific environment and startup programs

PATH=$PATH:$HOME/bin
BASH_ENV=$HOME/.bashrc
USERNAME="root"

export USERNAME BASH_ENV PATH

# xCAT Profile

export XCATROOT=/opt/xcat

export XCATPREFIX=/opt/xcat

export PATH=$PATH:$XCATROOT/bin:$XCATROOT/sbin

/etc/man.config ©| [ MANPATH /opt/xcat/man 1 37}




IBM System x Enterprise Architecture Linux Advanced Management

1.3. Time Service 55

# mv —1 /etc/ntp.conf /etc/ntp.conf.ORIG
# touch /etc/ntp.conf

# vim /etc/ntp.conf

server 127.127.1.0

fudge 127.127.1.0 stratum 10

driftfile /etc/ntp/drift

# TimeAl ¥ o ¢ Timezone A4

setup

setclock OR hwclock —-w
chkconfig ——add ntpd
service ntpd start

* NTP Eeo|dE A4
server mgt.cluster.com
driftfile /etc/ntp/drift
multicastclient
broadcastdelay 0.008
authenticate no

keys /etc/ntp/keys
trustedkey 65535
requestkey 65535
controlkey 65535

ntpA oA Jete/ntpTl FE ] ¢t U= driftd HAL
* NTP " HA2AE

[root@blade329 STREAM J# ntpstat

synchronised to NTP server (172.20.0.1) at stratum 12
time correct to within 23 ms
polling server every 128 s

1.4. Compute Node SOL (Serial Over LAN) Enable

For IBM System x 3550, 3650, and 3455

Flash the Management Processor (BMC) to the latest version.
Flash BIOS to the latest version.

Remove the power cord for 10 seconds.

Restore the power cord.

Reboot and press F1 to enter the BIOS configuration.
Configure the BIOS settings for optimum performance and then edit the Devices and I/O
Ports as shown below:

Devices and I/O Ports

* Serial port A: Port 3F8, IRQ 4

* Serial port B: Disabled

* Remote Console Redirection

o Remote Console Active: Enabled

o Remote Console COM Port: COM 1

o Remote Console Baud Rate: 19200

To use Remote Console Text Emulation: VT100/VT220
Configure the text emulation settings as listed below:
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* Remote Console Keyboard Emulation: VT100/VT220
* Remote Console After Boot: Enabled

* Remote Console Flow Control: Hardware

Configure the “Startup” settings as listed below:
From the main menu, select Startup Sequence and configure the settings as follows:
* First Startup Device: CD ROM

» Second Startup Device: Diskette Drive 0

e Third Startup Device: Network

» Forth Startup Device: Hard Disk

* Wale On LAN: Disabled

e Planer Ethernet PXE/DHCP: Planer Ethernet 1

43

» Boot Fail Count: Disabled

For IBM System BladeCenter Server
Flash the Management Processor (BMC) to the latest version.
Flash BIOS to the latest version.
Remove the power cord for 10 seconds.
Restore the power cord.
Reboot and press F1 to enter the BIOS configuration.
Configure the BIOS settings for optimum performance and then edit the Devices and I/O
Ports as shown below:
Devices and I/O Ports
» Serial port A: Auto configured
» Serial port B: Auto configured
* Remote Console Redirection
o Remote Console Active: Enabled
o Remote Console COM Port: COM 2
o Remote Console Baud Rate: 19200
To use Remote Console Text Emulation: VT100/VT220
Configure the text emulation settings as listed below:
* Remote Console Keyboard Emulation: VT100/VT220
* Remote Console After Boot: Enabled
* Remote Console Flow Control: Hardware
Configure the “Startup” settings as listed below:
From the main menu, select Startup Sequence and configure the settings as follows:
* First Startup Device: CD ROM
» Second Startup Device: Diskette Drive O
* Third Startup Device: Network
* Forth Startup Device: Hard Disk
* Wale On LAN: Disabled
* Planer Ethernet PXE/DHCP: Planer Ethernet 1
43
* Boot Fail Count: Disabled

1.5. XCAT Config File

Cluster A9, 874 FATLdo] d= AZE /opt/xcat/etc/# © Qoo dt=d U=S =
A5yt (o]w] /opt/xcat/samples/etc/ o oA o] oy FasfA HFEo] AFRS
st HAuyth) 424 o AAE W& At ok ¢ Site ¢ Redbook & Fral shd gyt
37 G4 Directory o+ ZF Node,Switch, Terminal server, Node NIC MAC & x =
© AREo] 5ol 7H Yt

O

Directory + §
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site.tab / nodehm.tab / nodelist.tab / nodepos.tab / noderes.tab / nodetype.tab / passwd.tab / postscripts.tab /

postdeps.tab / snmptrapd.conf / networks.tab

mac.tab (loaded with non-collectable MACs, e.g. terminal servers, switches, RSAs, etc...)

*Terminal server &# G4 Table °l& &5

conserver.tab
conserver.cf

*MAC Address A X Z Cisco Switch 9lA F3S 317 Y3 4 AW

cisco.tab
summit48i.tab
blackdiamond.tab

*[BM eServer xSeries Management Processor(e] RSA Card) mpa.tab
mp.tab
*APC Master Switch & ¢ 3+ Ho| & apc.tab
o] & apcp.tab

*APC Master Switch Plus & 93t
S glo

nodemodel.tab

E
*xCAT flash support & 3 ol &
=X

*EMP A9 74 Eo]E emp.tab

*Baytech XY 74 Hol& baytech.tab
#xCat GPES |9 G4 Ho] & gpfs.tab

«[PMI A9 74 Ho]E (BMCE ©]-&3% node management) ipmi.tab

#BladeX W &£E$1*9} switch port¥l & mapping H ol & bcnet.tab

1.6. XCAT Node Installation Process

[AX] Z2A2 to]o] 1]
Target Node Management Node

—ag— P configuration

ser defined
- ! ———————————————initial ramdisk

SusEc»::;loyast - |IP configuration
- TFTP server IP address

Installer post-install —y————post-install files
scripts

- |IP configuration
———————— TFTP server IP address
- bootfile name
Reboot '

——————————bootloader executable

boot from local hard drive

-10 -

network boot using: ——DHCP/BOOTP request ———

PXE ———— TFTP server IP address
Etherboot .
PXE-64 ——————————————————— bootfile name ————
DHCP/TFTP —_—request for bootloader ——————
BOOTRP/TFTP ———————————bootloader executable
I I
re: est bootloader confi raticon ———
bootloader: qub - o fi |gtu '
——
ootloader configuration TEFTP Server
pxelinux.O —_—request for linux kermnel ————
nobgrub . .nictype ——————————————linux kermel—M™@M
=lddlo —_—  request for initial ramdisk ——— -

I I
Installer: —_—request node configuration file ———

i —g———————configuration file ——M8M8
Fickstart nig h ) . NFS/HTTP Server
Autoyast request for installer installation files ——
*CAT Imaging N N N
Swystem Imager —————installer installation files ——M—

——set node to boot from local drive —— >xCAT Server

DHCP/BOOTP request ————

Reboot "
= -t bootfile name
boot from local
- T

hard drive and request for bootloader

continue - bhootloader executable

i L2l = ) i

In:roc:s:n ——request bootloader configuration ——m TETP Server

-——bootloader configuration (localboot)

request post-install filles ————

DHCP/BOOTRP request ——

request for bootloader—— =

request bootloader configuration ——s
—a—bootloader configuration (localboot)

DHCP/BOOTP Server

DHCP/BOOTP Server

| NFS Server |

set node to boot from local drive ———ss— | AT Server |

DHCP/BOOTPRP Server

TFTP Server
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1.7. 2 &9 7y

IANS:

Update all firmware to latest levels.

Configure firmware/BIOS/CMOS to NEVER prompt for anything.
Configure network to boot before HD.

Enable management processor.

Redirect POST/BIOS out serial if possible.

* rbootseq " % © & Bladecenter boot order#7
* rbootseq noderange n,c,hdO,f

1.8. /etc/hosts MY A9

[root@mgt pxelinux.cfg]# vi /etc/hosts
# Do not remove the following line, or various programs
# that require network functionality will fail.

127.0.0.1 localhost.localdomain localhost = ©]7] hostname®] E°]7}4] 2= 529
192.168.12.74 mgt mgt.cluster.com

192.168.70.125 bcl
192.168.70.127 swl
192.168.70.128 sw2

192.168.12.1 bladel
192.168.12.2 blade2
192.168.12.3 blade3
192.168.12.4 blade4

1.9. Blade Center Node Installation

1) /opt/xcat/etc ¢ FAI}L HF

Jopt/xcat/etc/site.tab > Cluster AA| 37 A
/opt/xcat/etc/nodelist.tab > ZF Node 9] Group
/opt/xcat/etc/noderes.tab > Zt =E=E509o] AX Au tftpnfsed MW H=EZAA
Jopt/xcat/etc/nodetype.tab > ZF Node ¢ Type AA

(nodeE groupl.2 Ao u] nodelist 2 nodetyped] =& 3o 3tt})

W)
N,

W)
N,

/opt/xcat/etc/nodehm.tab = Node Hardware Management 2%
/opt/xcat/etc/nodemodel.tab 2> Z} ==2] machine % 9]
/opt/xcat/etc/passwd.tab > Z+ Management Node ¢] Password 2%
/opt/xcat/etc/mac.tab 2 ZF ==2] Mac Address 24
/opt/xcat/etc/conserver.cf 2> Z} ==9] conserver 24
/opt/xcat/etc/conserver.tab = conserver?]d] ##E =22 A

/opt/xcat/etc/mpa.tab 2 Management processor Adapter % module % 9]
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/opt/xcat/etc/mp.tab & Management processor Network®] EZZXA] A9
/opt/xcat/etc/bcnet.tab = bladeA " slot number®} blade switchtH& 7 9]
Jopt/xcat/etc/networks.tab > dhcpollA] Aod= RE HEYIAE A

* /opt/xcat/etc/Stoll A A F setupxcatFHS Ao HATE AA o] Hiax

[root@mgt etc]# cat site.tab

sshkeyver 1

rsh /usr/bin/ssh

rcp /usr/bin/scp
gkhfile /opt/xcat/etc/gkh
tftpdir /tftpboot
tftpxcatroot xcat

domain cluster.com
dnssearch cluster.com
nameservers 192.168.12.74
forwarders NA

nets 192.168.12.0:255.255.255.0,192.168.70.0:255.255.255.0
dnsdir /var/named
dnsallowq NA
domainaliasip NA

mxhosts mailhosts.cluster.com
mailhosts mgt

master mgt

homefs mgt:/home
localfs mgt:/usr/local
pbshome /var/spool/pbs
pbsprefix /opt/pbs
pbsserver mgt

scheduler maui

xcatprefix /opt/xcat
keyboard us

timezone US/Eastern
offutc -5

mapperhost mgt

serialmac 0

serialbps 19200

snmpc public

snmpd 192.168.12.74
poweralerts Y

timeservers mgt

logdays 7

installdir /install
clustername Wopr

dhcpver 3

dhcpconf /etc/dhcpd.conf
dynamicr eth0,ia32,192.168.12.74,255.255.255.0,192.168.12.1,192.168.12.254
usernodes NA

usermaster mgt

nisdomain NA

nismaster NA

nisslaves NA

homelinks NA

chagemin 0

chagemax 60

chagewarn 10

212 -
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chageinactive 0
mpcliroot /opt/xcat/lib/mpcli
ipmimaxp 16
ipmitimeout 30
dpcliroot /opt/xcat/i686
ipmitool /opt/xcat/i686/sbin/ipmitool
myrimask 255.255.0.0
mpicli2root /opt/xcat/lib/mpicli2
ipmiretries 2

xcatdport 3001

[root@mgt etc ]# cat nodelist.tab
#nodel all,compute,opteron,rackl
bladel all,compute,blade,box1

blade2 all,compute,blade,box1

blade3 all,compute,blade,box1

blade4 all,compute,blade,box1

swl SW

becl bc

[root@mgt etc ]# cat noderes.tab
all mgt,mgt,/install,1,N,N,N,N,N,N,N,eth0,ethO

[root@magt etc]# cat nodetype.tab

bladel
blade?2
blade3

blade4

rhas4,x86_64,blade
rhas4,x86_64,blade
rhas4,x86_64,blade
rhas4,x86_64,blade

[root@mgt etc ]# cat nodehm.tab
#nodel openipmi,openipmi,NA,openipmi,NA,conserver,NA,openipmi,rcons,pxe,bcm5700,vnc,Y,openipmi,NA,9600

bladel
blade?2
blade3
blade4

node001

mp,mp,NA, mp,mp,conserver,mp,mp,bcmm,pxe,bcm5700,NA,N,mp,mp,NA = Blade Center&
mp,mp,NA, mp,mp,conserver,mp,mp,bcmm,pxe,bcm5700,NA,N,mp,mp,NA
mp,mp,NA,mp,mp,conserver,mp,mp,bcmm,pxe,bcm5700,NA,N,mp,mp,NA
mp,mp,NA,mp,mp,conserver,mp,mp,bcmm,pxe,bcm5700,NA,N,mp,mp,NA

ipmi,ipmi,ipmi,ipmi,ipmi,conserver,NA,ipmi,switch,pxe,bcm5700,vnc,Y,ipmi,NA,19200>BMC-&

node0l mp,mp,mp,mp,mp,conserver,rcons,mp,rcons,pxe,eeprol00,vnc,N > RSA-&

bcl

NA NA,NA NA NA NA NA NA NA NA NA NAN,NA NA

[root@mgt etc ]# cat nodemodel.tab

bladel
blade?2
blade3

blade4

blade
blade
blade
blade

[root@mgt etc]# cat mac.tab
blade1-ethO 00:11:25:9E:A7:BA
bladel-ethl 00:11:25:9E:A7:BB
blade2-ethO 00:11:25:9E:A7:BO
blade2-ethl 00:11:25:9E:A7:B1
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blade3-ethO 00:11:25:9E:A7:DE
blade3-ethl 00:11:25:9E:A7:DF
blade4-ethO 00:11:25:9E:AA:A2
blade4-ethl 00:11:25:9E:AAA3

[root@mgt etc]# cat conserver.cf
LOGDIR=/var/log/consoles

bladel:|sol.bc bladel::&: = Blade Center&
blade2:| sol.bc blade2::&:

blade3:| sol.bc blade3::&:

blade4:| sol.bc blade4::&:

node001:| sol.e326 node001::&: - BMC-&

node01:'ts01:3001:&: > RSA&

%%
trusted: 127.0.0.1

[root@mgt etc]# cat conserver.tab

# conserver.tab

#

# This table defines the relationship between nodes and console servers.
#

# <conserver> hostname of the console server

#  <console> name of the console that corresponds to conserver.cf
#<node> <conserver>,{console>

bladel localhost,bladel

blade2 localhost,blade?2

blade3 localhost,blade3

blade4 localhost,blade4

conserver.tab~ mpa.tab nodehm.tab~ nodetype.tab site.tab.ORG
[root@mgt etc# cat mpa.tab

# mpa.tab

#

# This table lists the Management Processor Adapters and Modules.
#

# <type> asma,rsa,rsa2,bc

# <name> internal name (%)

# <number> internal number,unique and >10000 (asma, rsa only)

# <command> telnet,mpcli,http(hawk only) (bc must be http)

# <reset> http(hawk only),mpcli,NA

# <rvid> telnet(asma only),NA

# <dhcp> Y/N (rsa only)

# <gateway> default gateway IP address or NA or using DHCP
# <dns> DNS server or NA if using DHCP

#

# NOTE: command and reset method should not be the same, if the
# command interface is locked of unavailable, a different
# interface must be used. Please read the

# managementprocessor—HOWTO.html

#

# (#)internal name should be the node name if the mpa is the

# primary management adapter for that node

-14 -
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#

#<node> <type>,<name>,<number>,{<command>,<reset>,<rvid>,<dhcp>,{gateway>,<{dns>
#

bcl be,bcl,NA,http,http,mpcli,NA,NA ,NA

[root@mgt etc]# cat mpa.tab

# mpa.tab

#

# This table lists the Management Processor Adapters and Modules.
#

# <type> asma,rsa,rsa2,bc

# <name> internal name ()

# <number> internal number,unique and >10000 (asma, rsa only)

# <command> telnet,mpcli,http(hawk only) (bc must be http)

# <reset> http(hawk only),mpcli,NA

# <rvid> telnet(asma only),NA

# <dhcp> Y/N (rsa only)

# <gateway> default gateway IP address or NA or using DHCP
# <dns> DNS server or NA if using DHCP

#

# NOTE: command and reset method should not be the same, if the
# command interface is locked of unavailable, a different

# interface must be used. Please read the

# managementprocessor—-HOWTO.html

#

# (¥)internal name should be the node name if the mpa is the

# primary management adapter for that node

#

#<node> <type>,<name>,<number>,{command>,<reset>,<rvid>,<dhcp>,{gateway>,<dns>
#

bcl be,bcl,NA http,http,mpcli,NA,NA,NA - Blade Center£

bmcOO1 bme,bmc001,NA mpcli,mpcli,mpcli,NA,172.29.0.1,NA = BMC-&

rsa01 rsa,rsa01,10001,mpcli,mpcli,NA,N,NA = RSA-&

[root@mgt etc]# cat mp.tab

# mp.tab

#

# This table describes the topology of the Management Processor Network. This
# enables xcat to contact the management processors via the mpa connected to
# the same chain.

#

# <mpa> name of the mpa connected to this node

# <name> internal name of the mp adapter (*)

#

# (#)this field should be NA if the mpa is the primary management

# adapter for that node

#

#<node> <mpa>,<name>

#nodelO rsal,nodelO

#

# This table maps nodes to node chassis.

#

# <bc> hostname of the node chassis management module.
# <bay> position of the node. DO NOT PAD WITH ZEROS.
#
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#<node> <bc>,<bay>

bladel bcl,1 = Blade Center-%
blade2 bcl,2
blade3 bcl,3
blade4 bcl,4

node001 bmc001,node001 > BMC-&

node01 rsa0l,node01 = RSA-&

[root@mgt etc]# cat benet.tab

bladel swl,1
blade2 swl,2
blade3 swl,3
blade4 swl,4

[root@mgt etc ]# cat networks.tab

# networks.tab

#

#network mask,gateway,dns,dns,dns,...
192.168.12.0 255.255.255.0,NA,192.168.12.74
192.168.70.0 255.255.255.0,NA,192.168.12.74

169.254.0.0 255.255.0.0,NA NA

2) bladeA8] kickstart file A4J (kicstart template} 2 S blade.tmplo] &2 2 EA}3lo] ARE3IT})

[root@mgt base ]# cd /opt/xcat/install/rhas4/x86_64/base
[root@mgt base]# cp all.tmpl blade.tmpl

3) makedns —- site.tab % host¥}¥-S %3} named.confdd A

[root@mgt xcat]# makedns
Stopping named: [ OK ]
named: no process killed
Starting named: [ OK ]

4) makedhcp - site.tab,networks.tab,hosts 32 %3} dhep.confutd A A

[root@mgt xcat]# makedhcp -new

updating existing /opt/xcat/etc/networks.tab

skipping 172.30.0.0 (entry exists)

skipping 172.29.0.0 (entry exists)

skipping 169.254.0.0 (entry exists)

skipping 172.20.0.0 (entry exists)

Saving orginal /etc/dhcpd.conf as /etc/dhcpd.conf.ORIG
added network ethO

added network ethl

updated /etc/sysconfig/dhcpd with DHCPD_INTERFACE or DHCPDARGS="ethO ethl"
added network all

added subnet 172.20.0.0/255.255.0.0

added subnet 172.29.0.0/255.255.0.0

added subnet 172.30.0.0/255.255.0.0

added subnet 169.254.0.0/255.255.0.0

adding dynamic ethO

Shutting down dhepd: [ OK ]

Starting dhepd: [ OK ]
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5) mkstage —— stagel

[root@mgt stagel# cd /opt/xcat/stage/
[root@mgt stagel]# ./mkstage
- mkstage® & 02 /tftpboot/xcatt] A E & ¢t pxelinuxC. & osE A XA 3}l7] 93+ kernel? ramdisk image, AAFUE0] &

o4

6) getmacs <nodereange> —- stage?2

* bladeA ¥ 2] mac addressE& 4-33}%] mac.tabol] F7}3kt}

[root@mgt stage ]# getmacs box1
Please reset nodes: bladel blade2 blade3 blade4 bladeb blade6 blade7 blade8 blade9
blade10 bladel1l blade12 blade13 bladel4

Press [Enter] when ready...
Saving output to mac—-16754.1st in current directory /opt/xcat/stage.

blade1l-ethO 00:14:5E:D5:D0:46
bladel-ethl 00:14:5E:D5:D0:48
blade10-ethO 00:14:5E:D5:E3:54
blade10-ethl 00:14:5E:D5:E3:56
blade11-ethO 00:14:5E:D5:E4:F2
bladel1l-ethl 00:14:5E:D5:E4:F4
blade12-ethO 00:14:5E:D5:CF:86
bladel2-ethl 00:14:5E:D5:CF:88
blade13-ethO 00:14:5E:D5:D3:2E
blade13-ethl 00:14:5E:D5:D3:30
blade14-ethO 00:14:5E:D5:E2:28
bladel4-ethl 00:14:5E:D5:E2:2A
blade2-ethO 00:14:5E:D5:DB:86
blade2-ethl 00:14:5E:D5:DB:88
blade3-ethO 00:14:5E:D5:D9:E8
blade3-ethl 00:14:5E:D5:D9:EA
blade4-ethO 00:14:5E:D5:DB:E6
blade4-ethl 00:14:5E:D5:DB:ES8
blade5-ethO 00:14:5E:D5:D3:B2
blade5-ethl 00:14:5E:D5:D3:B4
blade6-ethO 00:14:5E:D5:E4:08
blade6-ethl 00:14:5E:D5:E4:0A

Auto merge mac—-16754.1st with /opt/xcat/etc/mac.tab(y/n)? y

7) makedhcp ——allmac
x o] Mo WES Y dhepd.confy¥ol ZF host® mac addressE 718k A A

[root@mgt stage |# makedhcp —-allmac

updating existing /opt/xcat/etc/networks.tab

skipping 172.30.0.0 (entry exists)

skipping 172.29.0.0 (entry exists)

skipping 169.254.0.0 (entry exists)

skipping 172.20.0.0 (entry exists)

updated /etc/sysconfig/dhcpd with DHCPD_INTERFACE or DHCPDARGS="ethO eth1"

8) mpacheck -1 <mm range>(BladeCenter mm #|=1)

[root@mgt stage ]# mpacheck -1 bcl
bcl: Host IP Address: 172.30.101.5
bcl: Subnet mask: 255.255.0.0
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bcl: Gateway IP Address: 0.0.0.0
bcl: Data Rate: Auto

bcl: Duplex Mode: Auto

bcl: SNMP Traps: Enabled

bcl: SNMP Agent: Enabled

bcl: SNMP Community Name: public
bcl: SNMP IP Address 1: 0.0.0.0

9) mpname <noderange> -- stage3

x Z} bladeE 9] hardeware management processors rename 32U},

[root@mgt stage |# mpname box1

bladel:
blade10: blade bc1,10 renamed from bladelO to bladel0
bladell: blade bcl,11 renamed from bladell to bladell
blade12: blade bcl,12 renamed from bladel2 to bladel2
blade13: blade bcl,13 renamed from bladel3 to bladel3
bladel4: blade bcl,14 renamed from bladel4 to bladel4
bladeZ2:
blade3:
blade4:
bladeb:
blade6:
blade7:
blade8:
blade9:

blade bcl,1 renamed from bladel to bladel

blade bcl,2 renamed from blade?2 to blade2
blade bcl,3 renamed from blade3 to blade3
blade bcl,4 renamed from blade4 to blade4
blade bcl,5 renamed from bladeb to bladeb
blade bcl,6 renamed from blade6 to blade6
blade bcl,7 renamed from blade? to blade7
blade bcl,8 renamed from blade8 to blade8
blade bcl,9 renamed from blade9 to blade9

10) mpascan <mm range>

* R bladeM™ o]FE°] AAtabol FoAHA=AE &

o

R

[root@mgt stage |# mpascan bcl

bcl: bladel 1
bcl: blade10 10
bcl: bladell 11
bcl: bladel2 12
bcl: bladel3 13
bcl: bladel4 14
bcl: blade2 2
bcl: blade3 3
bcl: blade4 4
bcl: bladeb 5
bcl: blade6 6
bcl: blade7 7
bcl: blade8 8
bcl: blade9 9

11) RHEL AS4 CD W-8& Management node®l| &A}3skt},

[root@mgt etc]# copycds

Please insert CD 1 and press [Enter]...
- A5 A o7 [install/rhas4/x86_64 TR EZ A3} A CDUWES tAEZ ] HALgic),
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12) post THE2] A}

[root@mgt /1# cd /opt/xcat
[root@mgt xcat]# find post —print | cpio —dump /install

13) management node ssh key 34

[root@mgt xcat]# gensshkeys root

[root@mgt xcat]# cp /root/.ssh/* /install/post/.ssh/ —f

- * management node 2] ssh—key & AAl3}l9] /install o] 1 7z} A
~/.ssh/t] A E et BALE A AJE3 4 Ju= o

22
e
Iyl

1
o
i
il
et
B
2

14) conserver HE A]Z}

[root@mgt /1# service conserver start
Starting Console Server: [ OK ]

15) NFS Au] A#

[root@mgt /1# vi /etc/exports
/opt/xcat *(ro,no_root_squash,sync)
/install *(ro,no_root_squash,sync)
/tftpboot *(ro,no_root_squash,sync)
[root@mgt /]# chkconfig nfs on
[root@mgt /1# service nfs start
Starting NFS services: [ OK ]
Starting NFS quotas: [ OK ]
Starting NFS daemon: [ OK ]
Starting NFS mountd: [ OK ]
[root@mgt /]# exportfs

/opt/xcat <world>
/tftpboot <world>
/install <world>

16) rinstall <node range>
% /tftpboot/pxelinux.cfg/¢tol] nodeo] S E pxelinux# A So] A X HA
node’d X7} Z & Ht}.

[root@mgt /]# rinstall blade253

blade253: install rhas4-x86_64-blade-all

blade2b3: sckicksrskrk

[root@mgt pxelinux.cfg]# ls

AC14 AC147709 AC14770D AC147C02 AC147C06 blade256
AC140A08 AC14770A AC14770E AC147C03 AC147CO7 blade243
AC14760A AC14770B AC147908 AC147C04 AC147C08 blade254
AC147708 AC14770C AC147C01 AC147C05 AC147C09 blade255 default
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17) tty consoleE A}&3}o] nodeid = 3l

[root@mgt ~ ]# wcons —t blade253 (console open)

B blade253

Red Hat Enterprise Limex AS (C) 2004 Red Hat, Inc,

Package Installation

MName  idevice-mapper—1,02,07-4,0,RHEL4-<B6_564
Size 11332k
Summaryidevice mapper library

Packages Bytes Time
Total g FEELM 0312y &
Completed: 275M 0300326
Remaining? FHOEH 0:11:53

{Tabh>/<Alt-Tah> between elements | <{Space> selects | <F12* next screen
[root@mgt ~ ]# wkill blade253 (console close)

- console font 2 sizeZx4d

eant

* ctrol key + mouse right button &%

18) makesshgkh <noderange>

* A2 48 I nodeE9 sshkeydhs 25t AAS A3 3.

[root@mgt ~ ]# makesshgkh bladel-blade14
Scanning keys, please wait...
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1.10 xCAT 52 380

o]5& /opt/xcat/sbin HEi= /opt/xcat/bin T#EZ <t AHeolw o] t}.
shANE W o] 5o xCAT A2AHEATE AFREH, 1 9] o dHo]se ZFeay 34S 1wy
e
O

32

1l

3o} Jobg FABIA B Userd] olal A48 & At A714% F

1. rpower — Remote power control
xCATS] A5l nodelist.tab o] FoFHo] A= nodeE9 ALHAHE YANA On/Off/Reset

g Aes T
Synopsis rpower [noderange] [on] off| stat| state| reset| boot| cycle]
Options on Turn power on
off Turn power off
stat | state Return the current power state
reset Send a hardware reset
boot If off, then power on. If on, then hard reset
cycle Power off, then on
Examples [root@mgt ~ ]# rpower bladel-bladel4 stat = bladel~147}#] A LA e &9l
[root@mgt ~1# rpower blade7 on = blade7 A ® AYE On A7
[root@mgt ~1# rpower box22 reset & Chassis 221 7 Aw 2] 4L Reboot AZ
[root@mgt ~1# rpower all off & % A| =8| A& Off AT

2. rinstall - Remote network install
xCATY] AA 12l nodetype.tab Idol Fojx o] ¢l ALdlo
e AL (F, AA gy = s gle 4 glo sy ALt

= BA— y = [}

Al nodeE o] AAE AANA

Bz g ¢ console servers

tio i)

.
S E e

Synopsis rinstall [noderange]

Examples [root@mgt ~ ]# rinstall bladel-blade14 = bladel~147}x] 947 Ax %13

[root@mgt ~ ]# rinstall box10 = Chassis 118 ® A< LA Hx 23

3. wcons — Windowed remote console

xCAT®] A3l conserver.tab 3o HJ¥ o] &= nodeE? Serial 92 sHS A3t +.

Synopsis rpower [noderange] [on] off| stat| state| reset| boot| cycle]

Options ~t| -tile| ——tile n Zo] AZ oM EEH Yo eE%o7 I nodeE2 xWindow
FS BAFETh ‘n’ & 3 oA HAE F A& tiled] 5 Aol
—f| —font| --font font | weons FHES] fontE AT, (F= HANA ctrl + right click®.
2 x4o] 7hs3ith)

wcons?F A1 43k font alias= oFg <} 2T},

verysmall | vs = nil2

small| s = 5x8

medium | med|m = 6x13
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large | 1| big | b ="7x13
verylarge | vl | verybig | vb = 10x20
Examples [root@mgt ~]# wcons blade7 = blade72] Serial Console3tHd-& Ho] =,

[root@mgt ~]# wcons -t 3 box1= Chassis 1 2] Serial Console3}d S 37] @92 HolHE.

4. wkill - Windowed remote console kill

wcons HHAE T3 = FS flolaxt & o ARE

Synopsis wkill [noderange]

r:%

Examples [root@mgt ~1# wkill bladel-bladel4 = blade1~14¢] Console 3'H-& gl
[root@mgt ~]# wkill box10 = Chassis 108l 31 33}= Console 3}H-S gLt}

5. winstall - Windowed remote network install
xCATS] A7 3YUQ] nodetype.tab TFdell Aej¥ o] = Ao A nodesd] AAE AZ A
A3 A71H, winstall HEo] 23 A wcons HWH|E FAlo] AaPAA A 3HE Serial

Consolestd & Sl &<l 74 3

Synopsis winstall [{-t|-tile| -—tile} n | {-t|-tile| —--tile}=n] [{-f| -font| ——font} font | {-f| -font|-
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—-font}=font] noderange
Options ~tl-tile| --tile n gel A% SelARH  dFdM e2%oRr §T nodese
xWindow #& HoFEth ‘n’ & 3 oA HAZE F YE tiled
TE 49
~f| ~font| ——font font weons 3HES] fonts: AABF. (F2 spAFA ctrl + right
clicke.& z4o| 7}53}t}.)
wcons”’} A48+ font aliase= o}&| <9} 2t}
verysmall | vs = nil2
small|s = 5x8
medium | med|m = 6x13
large | 1| big | b ="7x13
verylarge | vl | verybig | vb = 10x20
Examples [root@mgt ~ ]# winstall bladel-blade14
= bladel~147F4 924 A A& F33}al Serial Console 3}HS 99+
[root@mgt ~ ]# winstall box22
= Chassis 221 1 Ao gjgt AXE 7 3s}al Serial Console 3}HE H Y+

6. psh - Parallel remote shell
Cluster UserEo] 7} wo] A5l W o]&2 xCATY AAE o] A+ nodeEeo] T4

(6]
HHol g AdYstazl & uf AL (rshE& AFEEA] sshE AFE A= site.tab o] AH o= o]30)

=
off
e
o

Synopsis psh [-s] [noderange| mel pbs job id] [command]

Options -s Issues the commands serially.

[root@mgt ~]# psh box1-box5 Is = Chassis 1~5¥9] T == AHEANA sA [sHHA Y
[root@mgt ~]# psh blade3,blade5 date = Blade 3,5 A B oAl HA]ol] date HHAFY

Examples

7. pping — Parallel ping

xCATl 24| 1= nodesol sA9l ping W& Adstua & uf ARG

Synopsis pping [-s] [noderange]

Options -s Issues the commands serially.

[root@mgt ~]# pping blade1-blade20 = Blade 1~20W ol 3 F =+ A B o] pingd & T A 23y

Examples 8l
[root@mgt ~ ]# pping box25 = Chassis 25 A B ping™W# & A4 3y

8. prcp — Parallel remote copy
Cluster UserEo| 7} o] Alg3lE HEolE, xCATY AAH 9= nodeEol A0 L3

(€]
o] E Agstaxt & u ALE (rshE AFESA] sshE AFE A& site.tab Fdol] Ao Ho130S)

9. rinv - Remote hardware inventory
Onboarddl] A+ #E ZTZAAE E& st=do] 74 AHRE &<l

.

Synopsis rinv [noderange] [pcil config| model| seriall asset| vpd| bios| mprom]| all]
Options pci PCI bus AH F=.
config Processor =%, speed, total memory, DIMM locations AH. F+&
model model number F%&.
serial serial number F%&.
asset EthO MAC address %
vpd BIOS level, management processor, firmware level %
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bios BIOS level AR F&.
mprom management processor firmware level X F3
all 9] BE AR &
Examples [root@mgt ~]# rinv blade5 bios & blade59] BIOS AKX F&
[root@mgt ~1# rinv box23 all & Chassis 23¥2] BE 3l=9o 74 AR FF

10. bwatch — Blade Watch
7} Blade Serverel tfgh btk Al~®l ALE JHE GUISIAES &3l &<

Synopsis bwatch [noderange]
Examples [root@mgt ~ ]# bwatch box1 = Chassis 1ol @ H = A EQ Al2EH AH 39|
b¥atch 1.0.2
nare | users | ™ | Loea | load | 'ioad | peucs. Butters swop | Swap
blade1 7971 Mb (458932 Kl
[ENEF 0 users | 15:38 0.00 0.00 0.00 97 FE AR L) [0 ] (S S [ ——— S —— i ———
blade3 QINTEETS 15:38 0.00 0.00 0.00 97 7971 Mb fa54020 KJ|- - ————— |-~ ————— |- m - oo e =
[EINEEM O users | 15:38 0.00 0.00 0.00 a7 FE AN N 2Ty | [ (S— [ — O —— S ———
[ZNEE O users | 15:38 0.00 0.00 0.00 98 7971 Mb (456288 KI[--—--—- [-————-— [-- === [-- oo = [-= ===
[ENE 0 users | 15:38 0.00 0.00 0.00 98 FE AL ) 272 ] (SO (S [ —— O —— i ———
blade? QINTEETS 15:38 0.00 0.00 0.00 95 7971 Mb fa58276 KI|- - ————— |-~ ————— |- | o=
[ENE O users | 15:38 0.00 0.00 0.00 g 7971 Mb (458408 KI[-———-—- [-———— = [--= == [ = e o= [-= ===
[ZNEEI O users | 15:38 0.00 0.00 0.00 97 7971 Mb (456368 KI[-———-—— [-———— = [--- oo [ - o= [-= ===
[ECEN 0 users | 15:38 0.00 0.00 0.00 97 7971 Mb 456068 K|~~~ [~~~ |-~~~ [-m o= o ——
[ECE R 0 users 15:38 0.00 0.00 0.00 97 7971 Mb fa56576 KI|- - - ———— |-~ ————— |- oo o=
LECE P 0 users | 15:38 0.03 0.01 0.00 g 7971 Mb (456280 KI[-———-—— [-———— = [--= == [ = e = [-= ===
[ECEIEN 0 users | 15:38 0.00 0.00 0.00 98 7971 Mb (456136 KI[-—————— [-———— = [--= = [ - oo = [-= ===
LECEIEW 1 user, | 15:38 0.00 0.00 0.00 00NN [Z9Z1HN] foa Sel R | | e—" e— e [ —
Refresh | Exit

[root@mgt ~]# bwatch blade3 = Blade 31 A1 ] A|~8 Fr 2]

11. rbootseq — Remote boot sequence

BIOS’Hell 4l boot sequences W7 8#] il HEHoE §3l boot priorityE W 7.

Synopsis Rbootseq [noderange] [{f| floppy,c|cdrom,n|network,hd{0,1}|harddisk{0,1}}]list]
Options f| floppy Floppy disk

clcdrom CD-Rom

n|network PXE Network

hd{0,1} | harddisk{0,1} | Hard Disk.

list A boot sequence &<l

Examples [root@mgt ~]# rbootseq box1 n,c,hd0,f
= Chassis 19 Boot SequenceE UE YA, CD-Rom, Hard Disk 0¥, Floppy Disko. = ®H7
[root@mgt ~ ]# rbootseq box23 list=» Chassis 239 == A E9 Boot Sequence <l
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2. HPC Software Stack Installation Guide

2.1 Intel C Compiler

intel CDE At§istal CDoll 3= velvg & 54 f¥EL R HAMS.
tar YFS FF AAE TS AFPA I

[root@dmgt tmpl# tar xfz 1_cc_c_9.1.045.tar.gz

[root@dmgt tmp# cd 1_cc_c_9.1.045

[root@dmgt |_cc_c_9.1.0451# ./install.sh

install Wirel 4 18lg HAelgehe, tha] @l 18 dusha, goldasael 9215 Hojxrt.

FN

Please provide the license file name with full path (/<path>/<name>.lic)
b. Go Back.
x. Exit.

License file path : /opt/intel/cpplicense.lic

o] accepts 998t Hupdert A HH.

MAZ A, fopt/intel/ccehs HHE L AAHYEA FAF e obdle] YPolw WAl A
Aoz AAHAEA el gt

[root@dmgt 1_cc_c_9.1.045]source /opt/intel/cce/9.1.042/bin/iccvars.sh

[root@blade329 ~1# icc

icc: Command line error: no files specified; for help type "icc —help

2.2 Intel Fortran Compiler

intel CDE A4lstal CDol A& vlelH|g & 54 fYEeg 2 HALgh,
tar $F= FF QAAE T2 APA T
[root@dmgt tmp J# tar xfz 1_fc_c_9.1.040.tar.gz
[root@dmgt tmpl# cd 1_fc_c_9.1.040
[root@dmgt 1_fc_c_9.1.0401# ./install.sh
S

install Mol A 1S AEldche, oAl @ 1S destan, gloldanide] 9XE Mol

Please provide the license file name with full path (/<path>/<name>.lic)
b. Go Back.
x. Exit.

License file path : /opt/intel/fclicense.lic

o] % acceptE Y=HstH AILert AAHrh

AAE vhES, Jopt/intel/feet= OEED7E AXHA=A] 1% ths of#fje] WHEHol2 Hupde7t A
FA o R AAE QA=A gl

[root@dmgt tmp]source / source /opt/intel/cce/9.1.042/bin/iccvars.sh

[root@ dmgt tmpl# ifc

ifc: warning: The Intel Fortran driver is now named ifort. You can suppress this message with '—-
quiet'

Ifort: Command line error: no files specified; for help type "ifort —help"

2.3 Intel MPI

intel CDE A 9skal CDe Q= whelUye] S 54 He R R HARRT
tar 4F= FF QAAE T2 IS APA T

[root@dmgt tmpl# tar xfz |_mpi_p_3.0.033.tar.gz

[root@dmgt tmpl# cd 1_mpi_p_3.0.033

[root@dmgt 1_mpi_p_3.0.0331# ./install.sh

install vlirold 1HS Aelatte, oAl g 1HS Aelsta, slolaagole] A8 Hojwt.

HN
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Please provide the license file name with full path (/<path>/<name>.lic)
b. Go Back.
x. Exit.

License file path : /opt/intel/mpilicense.lic

o] % acceptﬂ olEsld mpiZt AX 9},

A2 wAE Jopt/intel/mpirungls T]EEE] 7} AXE Q=] 8918 1S olele] WHol = mpivt A
AA o2 AXEHQE=A] FHelsi)

[root@dmgt tmp]source source /opt/intel/mpi/3.0/bin64/mpivars.sh

[root@blade329 bin]# mpiexec | more

usage: mpiexec [~h or —help or ——help] # get this message

2.4 Intel MKL (Math Kernel Library)

intel CDE ArYstar CDoll = vlelyeglE 54 tHaELZ HAFS

tar %}-7—0 —LLH o]/\E _Lilauo Nb‘(ﬂ/\]?hﬂ-

[root@dmgt tmp]# tar xfz _mkl_p_9.0.018.tar.gz

[root@dmgt tmp# cd 1_mkl_p_9.0.018

[root@dmgt 1_mkl_p_9.0.0181# ./install.sh

install "Wl oA 1S At oAl b 1S Aesta, goldliasde] fAE HojF

Please provide the license file name with full path (/<path>/<name>.lic)
b. Go Back.
x. Exit.

License file path : /opt/intel/mkllicense.lic

o] 3 acceptE YE&tH MKLe] AXHt}.
AAE v ZE Jopt/intel/mklo] BAAEJUE i),

2.5 PBS Pro

AAE YilaztstsE =20 dmgte] /root/pspace/PBSPro_7.15 HAls] St}
root@dmgt#> scp /root/pspace/PBSPRo_7.1 bladel:/tmp

BAE wEd] 2O B TR o]
root@dmgt#> ssh bladel

EAlE gEEg 2 o] 5o A WES 48,
root@blade1# PBSPro_7.1> ./INSTALL < install_mom

e e Eg 9 pbs.conf(ty¥] 2 == Z-$- pbs_debug.conf )Z /etc/oF#| & EA3HE pbs restartA
Aok

root@blade1# PBSPro_7.1> cp pbs.conf /etc/pbs.conf

root@blade1# PBSPro_7.1> service pbs restart

2.6 PBS Pro Check

Pbs server2}o] ZE4138-¢]

[root@blade328 scripts]# gstat —Bf
Server: schedulel
server_state = Active
server_host = schedulel
scheduling = True
total_jobs = 1
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state_count = Transit:0 Queued:0 Held:1 Waiting:0 Running:0 Exiting:0 Begun
0

acl_roots = root@schedule2,root@schedulel

default_queue = workq

log_events = 511

mail_from = adm

query_other_jobs = True

resources_default.ncpus = 1

default_chunk.ncpus = 1

scheduler_iteration = 600

FLicenses =0

resv_enable = True

node_fail_requeue = 310

max_array_size = 10000

pbs_version = PBSPro_7.1.4.63140

pbs "l& e &l

[root@blade328 scripts]# pbsnodes blade328

blade328
Host = blade328
ntype = PBS
state = free
license =1
pcpus = 4

resources_available.arch = linux
resources_available.host = blade328
resources_available.mem = 8162496kb
resources_available.ncpus = 4
resources_assigned.mem = Okb
resources_assigned.ncpus = 0
resv_enable = True
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3. HPL Compile, Installation and Running BMT

3.1 HPC AIAHIO] é!'s#tl - FLOPS
FHAFEHANAY %S FLOPS(Floationg-point Operations Per Second : 2% A5dAF 3]47) 1%
SiAlL A m A eAl o] A AAS F 2 oW 3 dEXE YEE #teld v 1%
w718 WS oWy & 5 ok ] At £ 2FLOPS7E B Aeld

=i o

i1k

32 0I24s vs &lHldsS  Rpeak vs Bmax
2% oAl Aol dia dokgon] of®A g5 FAHETIe giF sgo] yslop Ak e A
| ol2A % AAlAEoR U o245 (Rpeak)e ¥ It o] 229 Aol A4 % (Rmax)
© YA HAES Bl doldl AAw ZHE Aeolth 2% AAYEE Tar] Aol Ul sheso]
(CPU7F & = & o249 A5S Axle] BE= skat KIST 3 AFHAE S QnAcl 22t A&
2 T

91§34, o] 2 453, peak performance(Rpeal)= obele] A< Fa 73 4 9k

Flop/s=(cycle/s)*(Flop/cycle)*(Number of pipes)

Pentium-1V 3GHzY 79 ia32(Itaium<= A Y3t intel, AMDS] W52 CPU) o}7|8lx A<¥e CPURE
4] 1 cycle®@ (double precision) floating point 44+ ] 2 F3& = d o0 vector ALo] o}y

B 2 number of pipes™ 10|t} wEbd A4S A L3

3(GHz/sec) * 2(Flop/Hz) * 1 = 6 GFlops
wpebA] 9ok 2 ==k 327 A A
32%6 = 192 Gflops 7} W=t}

CPU7} Woodcrest 22 wj= 3(GHz/sec) * 4(Flop/Hz) * 1 = 12 GFlops® Al4to] #t}, nfo]la =
2ZA|29] o}7|E A WalE Qlste] 3t S 4719 fpHHAE AP 7hEsAl HAL

|4

1. W ¥ oj(instruction, mictor-op code)E 1Clock™d 370l A 47] fetch, decode, issue, execution &
retire

2. A= fp A4HA] add or mul/div =8 AFE add + mul/div QI FZE2HAEJEYTH = 3A
o= add ¢} mul/dlv £ B0 AYE & e (ES oyt e]), A add9t mul/dive FA
ol A7 7Fegu). webd FFAs 3 22 HPC applicationdl X 4709] fp A7} 7HsFyh,

3.3 HPL (High Performance Linpack)

53] F¥ 2 Az wlxnla+= LINPACK & AM&3F44Y HPL(High-Performance Linpack
Benchmark)s S3allA Al=gle] AA oS 543 ©rh. LINPACK HXx|vl=z oA FHAo=
AHEEE FRIES Gauss 2AME o8& N 7o AW o s|& sk o= BLAS (Basic
Linear Algebra Subprograms) ol ¥3F% o] It} BLAS & LINPACK #lX|wt= oA 713 7]Ho] w&=
grolH el 24 7]EAQl AdEdle diste 58 TdEMFES FJdelth. o] BLAS & o] &E
W27 S &2 QX9 ATLAS (Automatically Tuned Linear Algebra Software) & ©]-83to] 3|3

A& HAsE FE golrdygE G & FX k. HPL & AH837] 98+ MPI implementation

BLAS implementation & Z Q2 3},

L e
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S BLAS, ATLAS

BLAS (Basic Linear Algebra Subprograms)

A (Linear Algebra) 419 & a&Ao= #3817 998 ¥H9 &} Basic Linear Algebra
Subprograms(BLAS)E ©]&3}= Z o]t} BLAS & blocking 7| & vlgo 2 3to] 72221 vector ¢}
matrix A4S FHek= TS vk BLAS o= Aite FHol mEk Level 1, 2, 3 BLAS =
A

o] -tk Level 1 BLAS = vector-vector 94HS =38lslaL, Level 2 BLAS + matrix-vector 4k,
Level 3 BLAS = matrix-matrix d2b& sh=dl AR&E o1tk BLAS = #Hold g&3 53
o] A& ntgro 7 LAPACK 3 78 Linear Algebra Software & 7ldtol] Algx a1 gl @A Zhzhe
architecture © hand-optimized BLAS 7} software vendor E°l ola|A WEOIA] A} 18} N =&
architecture vtth HAstEl BLAS & W= 492 Algte] @o] Ad Bk ofyg} 12l #AE
7}A1aL Q) t}, o] & 213 Pentium/Linux architecture & 93+ &4 %49l matrix multiply & & < U=
BLAS 7} o2 whEojx]#] skth. wheba Q529 theFeh Architecture ol S&F O AMEH F

= basic linear algebra routines & WHEo|F+= software 7} 2314 FHArh olgist EH S

o)
AN
gAE 7] Yt wE AT Eo]7} vtE ATLAS(Automatically Tuned Linear Algebra Software)©] t},

ATLAS (Automatically Tuned Linear Algebra Software)
ATLAS + 1 o]FoAE & & dxol 2529 microprocessor oA 1Ee] &&4S 94T +
9+ basic linear algebra routine & 222 WE 4 = software o[t} wepr Tz gl EXo
wep, 7+l o)A A architecture ¢ EAJo] 2w BLAS implementation < A|&stx 9l AH%
3] MZE WHe] ATLAS 7F 95 ofXa e, C ¢ Fortran77 interface & #8383l Atk
A WAL 3.2.1 74A, ALA AL 3.3.1 744 e A gtk ATLAS 3.2.1 ©lA & Intel ¢
SSE ¢ AMD ¢ 3DNOW & ©]&3}9] library & Y53l 1o, ATLAS 3.3.1 94 += Intel 9] SSE,
SSE2 ¢ AMD ©] 3DNOW, 3DNOW2 & 7t7} o] 8ste= Hojglvh wabM ATLAS 3.2.1 & AREE
Pentium I oA+ @A = H% A5 FH(single precision floating point) $1XFe] A o] s Eolx 11,
ATLAS 3.3.1 & A}83F Pentium4 Al&®lo|A SSE2 7]5S ©ASe] AlggozA A=
B354~ H(double precision floating point) A2kl e] A 5o] Er|H oz MAFE= RS &g

o]
PR

+

3.5 MPI (Message Passing Interface)
MPI o] FFole o8 7FA7F QAARE, Linux €& A $7FA otk =L 37} LAM/MPI o|¥, =
th2 sty MPICH o]t} o]23k MPI Library ¢ A X+ GNU Compiler & Ax& uj 9} &
configure , make, make install ¢ 49 FAHS AXY, & HE configure & W9 option 9
zhololth, 1 2 AREHZ] compiler T18]3l AF8-¥ o] option o] wEk AX =z CUP o digh
MPI & YER ATt

MPI OPTION Compiler H| 1L
lam-gcc ) gcc— Smp machine:
--prefix=/usr/local/lam-gcc .
(lam-6.5.6) 2.95.3 -—with—

-29 -



IBM System x Enterprise Architecture Linux Advanced Management

—--prefix=/usr/local/lam --with-cc=icc -- rpi=usysv
lam-intel | with—-fc=ifc ——with—cflags="-unroll —axW - | Intel F7}
(lam-6.5.6) | tpp7 —align’ ——with-fflags="-unroll —axW - | Compiler
tpp7 —align’
mpich-gcc
. : . gcc—
(mpich- —-—prefix=/usr/local/mpich—gcc
2.95.3
1.2.4)
export CC=icc
mpich-intel | export FC=ifc
) ) Intel
(mpich- export F90=ifc )
. o . Compiler
1.2.4) ——prefix=/usr/local/mpich-intel —with-
comm=shared

¥ 1 MPI Library

3.6 MPICH and Library Installation

A =8 P88 x86_645 7RISR ol gms AlAFlo® MPIE UHESES 7[7HHE ogd&
Abg3le] A Ali= Redhat Enterprise Linux Update 45 ©]&3}o] A|A~®ES FASIITH Al 2H
TG U A4 oS 2o
» Management Server | 1BM x3550
» Operating System © Redhat Linux Enterprise UP4
* Deployment Soltion 1B xCAT
» Parallel Library : mpich-1.27p1
» Shared Fle system : fopt/ucat & Aftboot & install & home
Ze dsklss 5 dekl O oo e
[+ 25 csk]le 2 57 k] =]
| PowermModule1 | [  PowerModule3 | . Blade Center
.wgg ggﬂggrrrggr » 0/S ! Bedhat Enterprise Liu: UPA
HHHEHHEHAHHE 3 » NF5 mount : /home & fopl/=cat
zlaf =] =l =)=l =] =|| =] =] 2l|=]| =||=
JHHEEHEHHHLRE
Power Module 2 F'-:-werimmea—'

3.6.2 MPICH Installation

GNU Compiler8] GCC ALz o gt g4
3)=A &elsle] MPICH o

M A5 745 of

A 914 Path'sell g

@ AxE aa

#7057}

# gcc v

Reading specs from /usr/lib/gcc/x86_64-redhat-linux/3.4.6/specs
Configured with: ../configure ——prefix=/usr ——mandir=/usr/share/man —-infodir=/usr/share/info ——
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enable-shared ——enable-threads=posix ——disable—-checking —-with—-system-zIlib ——enable-
_cXa_atexit ——disable-libunwind-exceptions ——enable—java—-awt=gtk ——host=x86_64-redhat-linux
Thread model: posix

gcc version 3.4.6 20060404 (Red Hat 3.4.6-3)

 Aadeld] dig 72 A 2
MPICH #d zlolH e glo] th3gl 7]323

o

G AREe] AgHow Hlsgon ofdsh Lol

W
WEE A Fo

firﬂ

# vi ~/.bashrc

# .bashrc
# User specific aliases and functions

alias rm='rm -1'
alias cp='cp -1’
alias mv="mv -1'

# Source global definitions

f [ -f /etc/bashrc ]; then
. /etc/bashrc

fi

export MPICH="/usr/local/mpich/1.2.7p1/ip/x86_64/smp/gnu64/ssh"
export MPICH_PATH="${MPICH}/bin"

export MPICH_LIB="${MPICH}/lib"

export PATH="${MPICH_PATH}:${PATH}"

export LD_LIBRARY_PATH="${MPICH_LIB}:${LD_LIBRARY_PATH}"

MPICH ¥ "ol B & gol gk 7237 4

* xCAT 7|84 = tJglE2]Ql /opt/xcat/build/mpidll mpich targ IS *}3]'01 A=E A
(ex: NFSZ &% /opt/xcat/build/mpi]l mpimaker HHE o] & IAAFAWNASFT AEFA 7Hs)

# source ~/.bash_profile [373 T3}y L]

CHEEE WE mpichao] 4ES Fx, Y hnd F g ot g gag
j
B

ALE3EE olf e, = UE v A9 mpich® WA H
WAe Bagel Asssl A U

# wget http://www - unix.mcs.anl.gov/mpi/mpich/downloads/mpich.tar.gz

A A

# cd /usr/local

# tar xviz mpich.tar.gz

# cd mpich

# ./configure ——with—device=ch_p4 -prefix=/usr/local/mpich-1.2.7p1 —c++=pgCC W
—cc=pgcc —fc=pgf77 -clinker=pgcc —flinker=pgf77 —c+ + linker=pgCC W
-f90=pgf90 -f90inc=/usr/pgi/linux86/6.0/include —f90linker=pgf90 W
-f90libpath=/usr/pgi/linux86/6.0/1ib —opt="-fast" -rsh=ssh

# make

# make install

# In —s /usr/local/mpich—1.2.7p1 /usr/local/mpich

mpich/util/machines/machines®] hostnames Yo]t}. =+ mpirun —-machinefile filename® 7}%.

MPICH E|2~E

# cd mpich/examples/basic

# make cpi

# mpich/bin/mpirun —np 4 cpi

(e.g. mpicc —g —o0 matrix matrix.c)
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pathi= /etc/profile.d/mpi.sh o 53 o] JH3FH Ho A F A”EGlo] AFgo] 7153t

export MPICH=/usr/local/mpich
export PATH=$PATH:$MPICH/bin

mpimaker € ©]-&3 MPICH HAud H

/mpimaker mpich—1.2.7pl.tar.gz smp gnu64 ssh

* mmpimakers tard=38]# = Configure, make, make install7}A] A5 o2 A PA|AFT}

Rl

# mpicc -V

mpicc for 1.2.7 (release) of : 2005/11/04 11:54:51

Reading specs from /usr/lib/gcc/x86_64-redhat-linux/3.4.6/specs

Configured with: ../configure ——prefix=/usr ——mandir=/usr/share/man —-infodir=/usr/share/info ——
enable—shared ——enable—threads=posix ——disable—checking —-with-system-zlib ——enable-
__cxa_atexit ——disable-libunwind—-exceptions ——enable—java—awt=gtk ——host=x86_64-redhat-linux
Thread model: posix

gcc version 3.4.6 20060404 (Red Hat 3.4.6-3)
/usr/libexec/gcc/x86_64-redhat-linux/3.4.6/collect2 ——eh-frame—hdr -m elf_x86_64 —dynamic-
linker /1ib64/1d-linux-x86-64.s0.2 /usr/lib/gcc/x86_64-redhat-linux/3.4.6/../../../../1ib64/crtl.o
/usr/lib/gcc/x86_64-redhat-linux/3.4.6/../../../../1ib64/crti.o /usr/lib/gcc/x86_64-redhat-
linux/3.4.6/crtbegin.o —L/usr/local/mpich/1.2.7p1/ip/x86_64/smp/gnu64/ssh/lib -
L/usr/lib/gcc/x86_64-redhat-linux/3.4.6 —L/usr/lib/gcc/x86_64-redhat-linux/3.4.6 —
L/usr/lib/gcc/x86_64-redhat-linux/3.4.6/../../../../1ib64 —L/usr/lib/gcc/x86_64-redhat-
linux/3.4.6/../../.. =L/lib/../1ib64 —-L/usr/lib/../lib64 —lmpich —Ipthread -lrt —lgcc ——as—needed -lgcc_s
--no-as—needed -lc -lgcc ——as—needed -lgcc_s ——no—as—needed /usr/lib/gcc/x86_64-redhat-
linux/3.4.6/crtend.o /usr/lib/gcc/x86_64-redhat-linux/3.4.6/../../../../1ib64/crtn.o
/usr/lib/gcc/x86_64-redhat-linux/3.4.6/../../../../1ib64/crt1.o(.text+ 0x21): In function * _start"
: undefined reference to ~main'

collect2: Id returned 1 exit status

7 A B E e A Q1% AL NFSEE o] §3te] 2
mpich® PGI7} ¢]1x8 4= Q== o} uu}.

rlo
do

A

A 23

# cd /usr/local/mpich/examples
# make cpi
# ./cpi

Process O on master
pi is approximately 3.1416009869231254, Error is 0.0000083333333323

wall clock time = 0.000105

mpirung E3te] A3)
HA =S A s, HAgds AddUS. mAgde A2 vsd Zgoen CPUY
A A EFS]S hostname:n (n& 822 CPUY AFE A A3}

# vi /usr/local/mpich/1.2.7p1/ip/x86_64/smp/gnu64/ssh/share/machines.LINUX
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node001:2 € Z+ =259 o3t &2 AU CPUY /& XA o).
node002:2
node003:2
node004:2

7zt w=g cpwllg 270, F471e] CPUE  w2lgtd mixElxtdis A st

mpirung A3}

# mpirun —np 4 —-machinefile ./share/machines.LINUX —nolocal ./cpi
Process 0 on node001

Process 1 on node002

Process 2 on node003

pi is approximately 3.1416009869231241, Error is 0.0000083333333309

wall clock time = 0.000546

-33-




IBM System x Enterprise Architecture Linux Advanced Management

3.6.3 ATLAS Installation

ATLAS ( Auto Tuning Linear Algebra Subprogram): FX AZbo] o] AlgEojx]11 ¢l BLAS
(Basic Linear Algebra Subroutine )< I 3% Computer °] %A A%52 =2 Tuning e BLAS
Library & %59l F+ Program ©|tl. o7 ez wk=olzl BLAS Library £ Standard BLAS
Library E.t} A%o] 9%5387] wj&o] Linpack Benchmarking Test & & ZA$o% o] AL Link 3}
Abggth. ATLAS & Install 3l7] #o] $-44o= mgsjol & Zeo] Compiler ¢ FFolth ojd
Compiler & Library & 9t=7] 42 whdol], oj® Compiler ¢ ZA-$9dA+ Compile o] &4 A &=
57k ek weEkbA] HEFolW, gee-2.95 version & AHEE & A

XPahq-
BLAS Library & $E7] 913 d#e]
$make AL o
$make config CC=<ANS| C compiler> ) S cheel ez
(if you have other Compiler. Default is gcc Compiler ) 7} ARSo 2} A & yeo

{? www.netlib.org & FraL3s}7] H}ghty,

Enter number at top left of screen [0]:
Have you scoped the errata file? [y]:
Are you ready to continue? [y]:

Are you using a cross— comp|ler’? [nl: 3.6.4 Cache Size

use express setup? [y = o
Enter Architecture name (ARCH) [L|nux P4SSE2]: ATLAS ¢ A5S =7l 93t e
Enter Maximum cache size (KB) [512]: - ]

Enter File creation delay in seconds [0]: HHH o 2=  (Cache Edge Size
Enter 77 compiler [/usr/local/gcc—2.95.3/bin/g77]:

Enter F77 Flags [-O1: WA= Aol & Pentium 4

Use supplied default values for install? [y]:

o
74$ Cache Edge Size 7} 209K =
H

@y Hoi4 g, oo g WA

$make install arch=<ARCH> Cluster ¢] A5<S =2 2= 9]

( Linux_P4SSE?2 is Default <ARCH> Name for Pentium 4 )

It will take for a while

Checking ~/ATLAS/lib/<ARCH>
( libatlas.a, libf77blas.a, libptcblas.a, libstatlas.a,
libcblas.a, liblapack.a, libptf77blas.a )

~/ATLAS/include/<arch>/atlas_cacheedge.h File &= &

#ifndef ATLAS_CACHEEDGE_H

#define ATLAS_CACHEEDGE_H

#define CacheEdge 210944 -> 393216 (384K)
#endif

~/ATLAS/bin/I3blast.c File =&

By default the mono-threaded ATLAS routines are tested. To test the
multi-threaded ATLAS routines, define the following macro:

/ USE_L3_PTHREADS : multi-threaded ATLAS implementation.

*

//#define USE_F77_BLAS
#define USE_L3_REFERENCE // Line 79

Ve
~/ATLAS/bin/<arch>/ : make xsl3blastst, xdI3blastst, xcl3blastst,

xzI3blastst & &

R
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3.6.5 GotoBLAS Installation
GotoBLAS #=® @Al Add4 dugFe] ABRFES 7P wasA F3sta bgdd op|gE A
Aet= dugE &2~ FEo|t)

down load http://www.tacc.utexas.edu/resources/software/

GotoBLAS-1.10.tar.gz T2 =% Jopt/EH ol 534

[root@mgtO1 opt]# tar xzvf GotoBLAS-1.10.tar.gz
[root@mgt0O1 opt]# cd GotoBLAS
[root@mgtO1 opt]# vi Makefile.rule GotoBLAS A3 g E o718 A EA1A 9

Configuration File %4

#
# Beginning of user configuration
#

# This library's version
REVISION = -r1.06

# Which do you prefer to use for C compiler? Default is gcc.

# I recommend you to use GCC because inline assembler is required.
C_COMPILER = GNU ## C compiler A9 > X2 GNU AL A9 64HE
# C_COMPILER = INTEL

# Which do you prefer to use for Fortran compiler? Default is GNU G77.
F_COMPILER = G77 ## FORTRAN compiler & 9]
# F_COMPILER = G95

# F_COMPILER = GFORTRAN

# F_COMPILER = INTEL

# F_COMPILER = PGI

# F_COMPILER = PATHSCALE

# F_COMPILER = IBM

# F_COMPILER = COMPAQ

# F_COMPILER = SUN

# F_COMPILER = F2C

# If you want to build threaded version.

# You can specify number of threads by environment value

# "OMP_NUM_THREADS", otherwise, it's automatically detected.

#SMP =1—-> A2®lgldo] SMP g-749o] Ay Thread LibraryE 278 o] 34 AF

# You may specify Maximum number of threads. It should be minimum.
# MAX_THREADS = 4 > Maximum threads z}o| B &g o] 7H4-S Aok

# If you need 64bit binary; some architecture can accept both 32bit and
# 64bit binary(EM64T, Opteron, SPARC and Power/PowerPC).
# BINARY64 =1

# If you want to drive whole 64bit region by BLAS. Not all Fortran
# compiler supports this. It's safe to keep comment it out if you

# are not sure.
INTERFACE64 =1  ## 64bit binary only

# If you need Special memory management;
# Using HugeTLB file system(Linux / AIX / Solaris)
# CCOMMON_OPT +=-DALLOC_HUGETLB

# Using static allocation instead of dynamic allocation
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# You can't use it with ALLOC_HUGETLB together
# CCOMMON_OPT +=-DALLOC_STATIC

# If you want to use CPU affinity
# CCOMMON_OPT +=-DUSE_CPU_AFFINITY

# If you want to use memory affinity (for NUMA)
# You can't use it with ALLOC_STATIC together
# NUMA_AFFINITY =1

# If you want to use pure thread server model.

# Default is only OMP_NUM_THREADS - 1 threads are spawned to reduce
# thread overhead. This is not implemented yet.

# CCOMMON_OPT +=-DALL_THREADED

# Use busy wait instead of pthread_lock implemenation

# BLAS perforamnce should be better, but total performance would be
# worse due to extra usage of CPU

# CCOMMON_OPT  += -DUSE_BUSYWAIT

# If you have special compiler to run script to determine architecture.
GETARCH_CC = gcc

GETARCH_FLAGS =

# End of user configuration

[root@mgt01 GotoBLAS]# make # generating normal library

[root@mgtO0]l GotoBLAS]# make prof # generating profile enabled library (linux only)
[root@mgt01 GotoBLAS]# make clean

[root@mgt01 GotoBLAS]# cd exports; make so # Shared library A4

[root@mgt01 GotoBLAS]# 1s

libgoto.a, libgoto_core2-r1.06.a, libgoto_core2-r1.06.so 34 A &)

Sample Installation Script

#!/bin/bash

export CC=gcc

export FC=g77

rm -rf *.]log

rm -rf *.so

tar xfz GotoBLAS-1.14.tar.gz

echo "Complete .. Unarchive"

cp Makefile.rule GotoBLAS/

cd GotoBLAS

make —j4 1>../make.log 2>../make_err.log
echo "Complete .. Make"

make prof —-j4 1>../prof.log 2>../prof_err.log
echo "Complete .. Profile"

cd exports

make so 1>../../so.log 2>../../so_err.log
echo "Complete .. Build Dynamic Library"
cd ..

cp *.50 ../

cd ..

#rm —rf GotoBLAS

echo "Complete .. Build GotoBLAS"
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3.6.7 HPL Installation

HPL2 ©@-& AF82HE optiono] 17] w<zoll ©] optiond] WeEpA % A5 Zpo|7t Wol & FX Tt
T3l Network?] A& =bo] TESE Cluster Computer® Aol 83 Q<¢lo] ). HPLE Installdttl=
olo}7|= % Compiledttl= o]ok7|¢t 2l = hplS Compiledte] execution fileg &I o] 7 9
input file¢l HPL.dat file < $743}o] Cluster Super Computerd A%< H7l & 4 At} hpl
Compile ATLAS® Compile® AFsHAl ~/hpl/setup Directoryol] = A3 Make.<arch> files
AEsle], A8 3o make arch=<arch> HW#<& 238 X7|W ~/hpl/bin/<arch> Directory®] HPL.dat
file ¥ execution file (xhpDe| 371t}

$-& Make.<arch>file®] of o]t}

(9] < goforiti@evergreen:~fULIFLINUX_srcihpl - 4 - Konsole IB=E

#o= HRE s ireckapyEStrtictures:y HRE Al ibhpan s s s s s oo s e s o e s s e
YRR A VR T s Y G ek T e SR T i R e e g Rt e e Rt e p R
TOPdir = ${HOME}/hpl

THCdir = #{TOPdir}/include

BIMdir = #{TOPdir/bin/#{ARCH?

L IBdir = #{TOPdir*/lib/ ${ARCH?

#

HFL1ik = #{LIBdir)/libhrl.a

#

----------------------------------------------------------- MPI PATH & Compile OPTION

CC = fusrdlocalslam-6.5,6-intel/bin/mpicc
HOOP T =

CCFLAGS = -03

#

L THKER = fusrdlocals/lam-6.5,6-intel/bindmpif 77
L IMKFLAGS = ${CCFLAGS}

#

ARCHIVER = ar

ARFLAGS =r

FAMNLIE = echo

#

MP'inc =
MFLib =

———————————————————————————————————————————————————————————————————— BLAS LIBRARY PATH & Link

BT R iee aSh T e e R e R R e e S e e S e e e e e e R
LAdir = fhomedelabAATLAS A lib AL inux_P45S5E2

LAinc =

#LAlik = #{lAdir}/libchblas.a ${LAdir)/libatlas.a

LAlik = -L#{LAdir)> -lgoto_pd_ 513k -1f77blas -lcbla=z -latla=

i RO v s S e e e W e e ST

—I#(IMCdir? -I$({INCdir> #{ARCH} #{LAinc? #{MPinc}

HFL_LIES #{HFLlik} #{LAlib? #{MPlik’

#

HFL_OFTS = -DHFL_CALL_CELRS

#HPL_OPTS = -DHFL_CALL_CBLRAS

o e B R TR R e s e s g e s e s e e
#

HFL_DEFS = #{FZCOEFS} #(HPL_OPTS} #{(HPL_IMCLUDES: MET
#

SR S S S S S S S e S e

LinuxBIos
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HPL9 Ax¢} #dd FE= Agctel HEglolH g glel MPICH7} AAA oz HAAHASS 7148}

al g},

Step 1.
HPLS| Z25=8 thg2= Wol AA3kua shi Pathel AAskel d&atadg dAs) Fob

http://www.netlib.org/benchmark/hpl/hpl.tgz

ARbA ]l HPLO| Axz=o] stHefAle] 914 /optetel HA|3h}.

Step 2.

4=l Al HPL t® &gl o]53le] Machine config 3HY S HASEe] A9t Egf e 915
ConfigE A3t} /opt/hpl/setup TIFE o] Make.Linux_PII_FB_LASE Make.Linux® Rename
sto] g e EHAls] Wt

[root@hpl/setuplcp Make.Linux_PII FBLAS ./make.Linux

Step 3.

EHAFSE Make.Linux config 3d S Alx®le] AA o gbA A4 ol HPL2 A2 GotoBLAS
goluelgl7} A or A7t dRrE s M sk 2 dgsi

* HPL Zto|B22] A<

# ______________________________________________________________________
#

TOPdir = /opt/hpl = hple] AXd UHEZ A A9

INCdir = $(TOPdir)/include

BINdir = $(TOPdir)/bin/$(ARCH)

LIBdir = $(TOPdir)/1ib/$(ARCH)

#

HPLlib = $(LIBdir)/libhpl.a = /opt/hpl/lib THEZE FRIste] FUE&A <l

* MPICH gteolB.2g] A9

# ______________________________________________________________________
# — Message Passing library (MPI)

# ______________________________________________________________________

# MPinc tells the C compiler where to find the Message Passing library
# header files, MPIlib is defined to be the name of the library to be
# used. The variable MPdir is only used for defining MPinc and MPIlib.

#

MPdir = /usr/local/mpich/1.2.7p1/ip/x86_64/smp/gnu64/ssh > MPICH ¥ &z A2
MPinc = -I$(MPdir)/include

MPlib = $(MPdir)/lib/libmpich.a

#

*Goto eholB.ZE A<
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# — Linear Algebra library (BLAS or VSIPL)

# LAinc tells the C compiler where to find the Linear Algebra library
# header files, LAlib is defined to be the name of the library to be
# used. The variable LAdir is only used for defining LAinc and LAlib.

#

LAdir = /home/Goto/GotoBLAS = GotoBLAS TlElEd A9
LAinc =

LAlib = -L$(LAdir)/libgoto.a $(LAdir)/libgoto.a

*GNU Compiler A<

CC = /usr/local/mpich/1.2.7p1/ip/x86_64/smp/gnu64/ssh/bin/mpicc

- mpicc AL gk Ao

CCNOOPT = $(HPL_DEFS)
CCFLAGS = $(HPL_DEFS) —fomit—-frame—-pointer —O3 —funroll-loops
#

# On some platforms, it is necessary to use the Fortran linker to find

# the Fortran internals used in the BLAS library.

#

LINKER = /usr/local/mpich/1.2.7p1/ip/x86_64/smp/gnu64/ssh/bin/mpif 77
- mpi Fortran77¢] i3t A= A

LINKFLAGS = $(CCFLAGS) -Im

#

ARCHIVER =ar

ARFLAGS =r

RANLIB = echo

#

# ______________________________________________________________________
# - Platform identifier -----------—— - ———-——— - ——————

# ______________________________________________________________________
#

ARCH =Linux > &2 FAFY digt FYE AAA 0.

Step4.

RE MAo] k5w Fo| make arch=Linux " #HS o] 83to] A A% GotoBLAS zlo]H 22| ¢}

HPL ehojBejgfo] et HapdS gy,

-39 -




IBM System x Enterprise Architecture Linux Advanced Management

3.7 Run HPL
3.7.1 Complle
Linpack Benchmarking & oA = AH "J?j A3 o] Clustere] A5S H7F & 4 9. MPICHZ
o]-&3}o] MPI Jobs A3PA7]7] Y= WA Compiled mpich® mpicc CommandE Al-g&3}o]of 3l
t}. 71 o]2]¢ Compile A& Ui}

3.7.2 Send the Executlon flle
Linpack Benchmarkingol A Z} Nodeol| A Qo =E 3}= execution filee xhpl¥o|t). wWatA scpy psh
o] & o]&3to] 7 Node«] =9 Directory® EALZ 3t}

3.7.3 Preparation for MPI Job

Linpack Benchmarking testZ 3}7] 9314+ HPLY input fileQl HPL.dat file® Z} parameterEol o
A dolol sF=d|, AATE W8-S hpl DirectoryW€] TUNING fileol] % 7510414 glomz o7|AE=
Linpack Benchmarking teste] Aol F23A 9 = E 71+ &40 gistoiqt AH == 3}
At} o4& HPL.dat 9] o o]t

(M]3 plab@nodeD0D:~Mhpl - 4 - Konsole - -~ ===
HPL irpack benchmark input file Matrix SizeOl 2ol Al test & ===
Innovative Computing Laboratory. University 4 O] 22 1000000 CHOHAl 184

HFL , ot output file name (if anyl
& ==tdout . /=stderr.f

1 B # of problems sizes (N}

10000 |30 34 35 Ms [ 1

# = oy .
e e 2t NodeE <Iol Partition TIH & Sub Matrix

cess grids (P ox ) Block®l Size :
Ol 22 104 Ol CHollM 18 test

1 # of recurzive ing critericm [T
2 d MBMIM=z {(>= 1}
1 # of panels in recursionl] AZE A CPUS £ (P Q=CPU JHi=):

. 0] 2 2+2 0Ol CHoll 1 test
(cpu 490 At2)

(9] plab@node000:~mhpl - 4 - Konsole

012 PFACT= {0=left,. 1=Crout.. 2=RishtT

# of recursive stopping criterium
q HEMIN= i»>= 13

# of panels in recursion

HDIW=
# of recursive parel fact,
BLTs (O=l=ft. I=Crout, 2=Risht) Networket 2t&AE  parameterZ A
Broad Casting 28 = &EAGHLH:

=)

Ol =<0l 0 ZEH= MA 1H test

_,_
T
T

BEHSTS (0=1rg, 1=17
# of lookahead depth
DEPTH= {»=0}

SHAP {0=bin-e=xch,.l=long.2=mix}

4 zwapping threshold

L1 in {0=transposed.l=ro-tranzposed) form
U in {0=transposed.l=no-transposed) form
Equilibration {O=ro.l=yes?}

memory alignment in double (> 03]

=2rM.d=Lng |

00 = e e O PO = = T o S B e P

30,46 Eot.

HPL.dat file®] parameter & Linpack Benchmarking® A% A3t JekS =t} wabr User?}
u
=

7FA1 AL & Clusterd] 4o 2A & =4 Fojofyt £ H5S T A
MPICH”7} LAM/MPI¢} o2 A F9 3vE lamdES A3PA7]7] 8l lambootE 23 A4 a7k ¢l
o, Alg-4 Node 2] ARE= lamhosts files o] &3+ Z 0] olyz}  mpi

Directory/share/machines.LINUX fileS ©]&3tt}. ofdi= L filed] of o]t}
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(]2 plab@node0DD:fustiocalimpich-goc/share - 4 - Konsole |E||§||E|
J@Sessinn I37] 5y 47 =T

Change thiz file to contain the machines that uyou want to use
to run MPI ichs on, The format iz one host name per line. with either
hoztname

or
hosthams in

where n iz the nunber of processors in an SMF,  The hostname should
be the zame az the result from the command "hosthame”

node000

node001

node(nz

node003

£ I G

1.1 All

3.74 xhpl &%

# mpirun —np 7 xhpl

HPLinpack 1.0 -- High-Performance Linpack benchmark -- September 27, 2000
Written by A. Petitet and R. Clint Whaley, Innovative Computing Labs., UTK

An explanation of the input/output parameters follows:

T/V : Wall time / encoded variant.

N : The order of the coefficient matrix A.

NB . The partitioning blocking factor.

P . The number of process rows.

Q . The number of process columns.

Time : Time in seconds to solve the linear system.

Gflops : Rate of execution for solving the linear system.

The following parameter values will be used:

N : 10000
NB : 85

P : 1

Q : 7
PFACT : Crout
NBMIN 4
NDIV 2

RFACT @ Right
BCAST @ 1ringM

DEPTH 1

SWAP  : Mix (threshold = 64)

L1 . transposed form

U : transposed form

EQUIL : yes

ALIGN : 8 double precision words

T/V N NB P Q Time Gflops
W11R2C4 10000 85 1 7 70.49 9.460e+ 00
| |Ax-bl|_oo/(eps = [|All_1 *N ) = 0.0646673 ...... PASSED

[ |Ax-bl|_oo/ Ceps* [ |AlI_1 = |Ix||_1 )= 0.0153022 ...... PASSED

| |Ax-bl|_oo/ (Ceps * | |All_oo * | Ix]|_oo) = 0.0034203 ...... PASSED

28 gh7doll St problem size 9F NB & #4ds] =4 7pHM A|xHo] =38 = 3= Hudes
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ool WxA HPL.dat 4= 74 & v Hads oA v

# rm —f ./xhpl
#cd././

# make clean
# make all
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4. GPFS (General Paraliel File System)
4.1 GPFS IS

® GPFS(General Parallel File System)@&?
General Parallel File System(GPFS)-2 131/\151 o nE =2 2E bolg HES 7
3 ESE=y

= b
4% B UaA ) Asgelt WA EE Ad 5 ofd f¥e ofFeAelie Agsdes

ol
rlr

Olt
=3

T fre2 3 Al2" A-Eo~E Fa T Y
o] A AoE 4 glon, B vt odE 7o b} GPFS File System Nodes
dof] FA)d & 4 Aot GPFS= =7 (logging) 7
B8k olyg}, failover 7AS Ed) tAd T:

Switching fabric
(Systermor storage area network)

Shared disks
Shared SANES 53] & =59 Ho &84 (SAN-attached or network
- _ block device)
o=z AH A4 go=H =2 deH HtHA AT 7t
N -2y - File B2
. a » J|A™ QO
NE fo J%%l*lé%il?% %ogaw S A/ "DataJgd8d - 28RS

Y588

to ox

/2FAl. GPFSW 9] 3d& sty Yaf HE 9y

g [e)
5% 248 gl

4.2 GPFS &3

GPFS short history & evolution
19963 Tiger Shark File system — HE| 1|t} video server® 33
19989 GPFS 1.1 #A] - IBM SP switcho] &g+ i1 2=9]x] UES el &
2001 HU 32 == A9, FE2 XY= Linux® GPFS 1.1 &4
20023 GPFS 2.1 &A] , GPFS 1.3 for Linux =4
2003 129 GPFS 2.2 &A] - xSeries Linux, pSeries Linux, pSeries AIX
2004 129¥ GPFS 2.2 71534 — AIX-Linux interoperability 7] 37}
2004 M z2& st=so] A3t 715 FdE GPFS 2.3 E4
200611 GPFS V3.1 &4
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® ATX¢ Linux system® Concurrent Sharing X1
GPFS architecture= AIX¢} Linux A® 7} SAN based storagedl] A AAste] Y FH3=Z A
st=dlof A o2 Linuxset AIXOIM §A H&/&17F 7hedt A5 48 7he

o

® GPFS for AIX
- H/W
IBM system pb5 server, IBM eServer JS20 BladeCenter server JS21 BladeCenter server.
- S/W
GPFS V3.1.0.1 : AIX V5.3 or later
GPFS V2.3.0.12 : AIX V5.2 or later

® GPFS for Linux
- H/W
IBM x86 xSeries® server, IBM BladeCenter server, IBM for AMD processor-based
Server Linux on POWER™ product ( System p5 servers, BladeCenter server, OpenPower™ server)
- S/W
T%38ka1A 3h= system type (POWER, x86_64, IA_32)e]l we} A9 715 A &4 A4
Red Hat EL 4.0 (Update 3), Red Hat EL 3.0 (Update 7)
SUSE LINUX ES 9.0 (SP3), SUSE LINUX ES 8.0 (SP4)

4.3 GPFS A

High Scalable File system F7fel == FA "<EI 10007 o)A gaa= A" =9 TB
LFS A9 o]&4 AW &% 2799 bytes7hA] A 7Hsst #@A 200
Terabytes7tA 7% Filesystem@ ZH Wl 2,147,483,6487) 3L 71x) A A
7he (g0l whet Ael)

High availability AN = Fofalol e e §lo] FAAAE FHE AEHH O ' AH]
= 7bs

High performance Shared SANS 53 ¥ ==%°| Helele) E8|do =z 24 A2 o
24 w2 A 484 AE 7he

High Flexibility NSD (Network Shared Disk)7]%Fe] tj2= Aoz AX A2 SAN ¢

T 1
A glol= GPFS 71whale] BAA =8 B4 7bs. weba Au 2ge] &

o5, w9, /0 §38 FAF T4 Tbs

High stability HACMP Z8glo] GPFS £74 mto g wAdAxd FH47t 7hss] Fo
224, 749 dest, A destE Qe kA 3 (GPFS v2.39]
&)

Automatic st A28 wEtE OBt S 7 T r2adel] Aget, gofal A& B

Journaling(Logging) Tt s EE A Y

of Metadata

Concurrent File Access % | A3 Lock T E dlojgt AT ZE5/4ES outsta, skte ot o
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Block Level Locking A& | 8 ZE}o|AET} FAlo HEEd += I=FH

sk, Byte range Lock¥e]Z,

sk gty HAH e Fiel gk A JUlolE Jhs. HA= FHol
3k write/update 23 Al &% <=M uwg} serializing 3] Lock H3+
AlF GPFSE #Hd 300,000709] EES Al #2d = A&

Data Protection GPFS 3tUA ="} metadatae] thek v =] 7|5 AT o= g e
Application®]l % s}l &9 ofZg Aol EAe L= 16K ~ 1024K7H#] th¥3+ block
block-size A4 7}& sizeg A8t HA3 & 5 U

Block Level striping FAA| =~ ABAPA] A AT block size@YHE A= Stripinggt o 24 1/0

Online ol 412l Disk add / | A|&=8l 95l yx=3 F71/2HA17F 7138k,

[e]
) &) Fo 24, /O balancingg %

ZHAAA Aoz b

=

1
remove 7}& olEtE A
EE UNIX® el A= 7S s spd A 280 sdaiA vl AA/MA /A AL GPESH ] 2}
IEjH o] 2= AlE Ads #Aesty] S8 Hx HHE 58 Z8 /e
node 0 node 1 node 2 node 3
4-node parallel
- - - application
A\ \
: ,
GPFS file
nodes 2 and 3 are both
trying to access the same
section of the file
4.4 GPFS &X|

4.4.1 GPFS &X|] M F=HIARZ
GPFSel 2832 2E nodes 9l Linux OS AX

Z+ nodeE /etc/hosts3d =4

root AF82x}7} 2+ nodesoll Al password prompt glo] A& 715384 SSH T4

GPFS nodes A3t 57135 98] NTPAW 4 3%
GPFS nodes®l 9% ~Eg X =& <14

442 GPFS &1X] ¢ Portability layer ©=
® GPFS 4 tjgEe] 44
mkdir /gpfslpp
® CD-ROMO. ZHE GPFS A% o]u]x] EA} gpfs_install-3.1%*

[root@bladel gpfslppl# ./gpfs_install-3.1.*

[root@bladel gpfslppl# Is

gpfs.base-3.1*.rpm gpfs.gpl-3.1*.noarch.rpm
gpfs.msg.en_US-3.1*.noarch.rpm gpfs.docs—-3.1*.noarch.rpm

[root@bladel gpfslppl# rpm —ivh gpfs*
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® node profile o] 373 W4 F7}
PATH=$PATH:$HOME/bin:/usr/lpp/mmfs/bin
MANPATH=$MANPATH:/usr/lpp/mmfs/messages
® Portability layer Build 3}7]
cd /usr/lpp/mmfs/src
export SHARKCLONEROOT=/usr/lpp/mmfs/src
cd /usr/lpp/mmfs/src
make Autoconfig
make World

make Installlmages

[root@bladel ~]# make Installlmages

cd gpl-linux; /usr/bin/make Installlmages;

make[1]: Entering directory * /usr/lpp/mmfs/src/gpl-linux
mmfslinux

mmfs26

Ixtrace

dumpconv

tracedev

make[1]: Leaving directory * /usr/lpp/mmfs/src/gpl-linux'

® 7} GPFS nodesel] AA®E U EAL

[root@bladel ~]# cd /usr/lpp/mmfs/bin

[root@bladel bin]# scp mmfslinux mmfs26 Ixtrace dumpconv tracedev gpfs2:/usr/lpp/mmfs/bin

/* Copy to all the other nodes */

45 GPFS +4
45.1 GPFS Test AIAE RANT

A ‘ | Toesees
CENTER { MM}
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452 GPFS& Al 1HAFE
® GPFS node A9

NodeName:NodeDesignations:AdminNodeName

optional, =" node roles 7%

manager | client — GPFS node & A9 & ] manager node =2 client node®| W3} node pool
Aol gttt

quorum | nonquorum — Node pool®lA node”} quorum ©}H™ non-quorum node® &2F & Z 21X
o] 3t node role A9, A9 3% ¥°SW non-quorum node® ==t

GPFS Cluster primary$} secondary nodei= ¥WF=A] quorum nodes 74 & AS HA3}
® GPFSNSD A4 &4 &2l
DiskName:PrimaryServer:BackupServer:DiskUsage:FailureGroup:DesiredName:StoragePool

DiskName — NSDZ A 2]E block device °©]& ex) /dev/sdb, /dev/hdiskl
PrimaryServer — Primary NSD A 8] o] &

BackupServer — Backup NSD AH] o] &

DiskUsage — Disk Usage A9

- dataAndMetadata — disk”} data®} metadata & T} 7}Fth. defaultgt

- dataOnly — disk”} dataqt 7}=It},

- metadataOnly - disk”} metadata®t 7}ttt

- descOnly — disk”} data % metadata BF5 7FAA &3 ©A] file system descriptor®] HARETE
712k, DR T4 A9l third failure group & AFE-%E

FailureGroup — disk replicationg 3t failureGroup number A%

DesiredName — NSD disk ©]& XA X A3}IA] Fo™H gpfsNNnsdH 2 o =2 x5 WA

StoragePool — NSD7} &4% Storage Pool ©]& A A
ex) /dev/sdb:gpfs_primary:gpfs_secondary:dataAndMetadata:1::stgpool01

® GPFSfile system &4 &4 &9l
-F DiskDesc 3 A]2®] t] 2~ 4 9] none
-A {yes | no | automount}
ves — gpfs o] Alzd wf 2p5 nfE
no - 5% "LE yes
automount — JAA A8 %80 F zccessE - E
-B BlockSize 16K,64K,256K,512K,1024K or 1M

data block size 256K
-E {yes | no} mtime % 7= yes
-m DefaultMetadataReplicas 1
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metadata replication gt {1 | 2}
1 — metadata replication 3}A] &<

2 — metadata replication

-M MaxMetadataReplicas
metadata replication gt {1 | 2} 1
1 — metadata replication 3}A] &<
2 — metadata replication

-n NumNodes #}-&E %+ nodes 54} 32
-0 MountOptions none
-Q {yes | no} to active quota no

-r DefaultDataReplicas
data replication 3t {1 | 2}

1 — data replication 3}# &2 yes
2 — data replication

-R MaxDataReplicas
data replication 3t {1 | 2}
1 — metadata replication 3}#] &2 ves
2 — metadata replication

-v {yes | no} disk usage #= yes

45.3 GPFS Cluster A

® GPFS Cluster A 2 3kol

[root@bladel gpfsl# mmcrcluster —n nodefile —p bladel —s blade2 —r /usr/bin/ssh —R /usr/bin/scp —
C gpfs_test
! -p primary server —s secondary server
nodefile & W& >
bladel:manager—quorum
blade2:manager—quorum
blade3:manager—quorum
blade4:client
[root@gpfs]1 gpfslpp]# mmlscluster

GPFS cluster information

GPFS cluster name: test.gpfs

GPFS cluster id: 13882422822655908522
GPFS UID domain: test.gpfs

Remote shell command: /usr/bin/ssh

Remote file copy command: /usr/bin/scp

GPFS cluster configuration servers:
Primary server: gpfsl
Secondary server: bladeZ2.cluster.net

Node Daemon node name IP address Admin node name Designation
1 Dbladel 192.168.70.1 bladel quorum-manager
2 bladeZ2.cluster.net 192.168.70.2 blade?2.cluster.net quorum-manager
3 blade3.cluster.net 192.168.70.3 blade3.cluster.net quorum-manager
4 blade4.cluster.net 192.168.70.4 blade4.cluster.net
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® NSD Disk A4 2 <l

[root@bladel gpfslppl# mmecrnsd -F diskfile -v no
diskfile ¢ W& >
/dev/sdb:bladel:blade2:dataAndMetadata:1::
/dev/sdc:bladel:blade2:dataAndMetadata:1::
/dev/sdd:bladel:blade2:dataAndMetadata:1::
/dev/sde:bladel:blade2:dataAndMetadata:1::
/dev/sdf:blade2:bladel:dataAndMetadata:2::
/dev/sdg:blade2:bladel:dataAndMetadata:2::
/dev/sdh:blade2:bladel:dataAndMetadata:2::
/dev/sdi:blade2:bladel:dataAndMetadata:2::
[root@bladel gpfslppl# mmlsnsd

File system  Disk name Primary node Backup node
(free disk)  gpfslnsd bladel bladeZ2.cluster.net
(free disk)  gpfs2nsd bladel bladeZ2.cluster.net
(free disk)  gpfs3nsd bladel bladeZ2.cluster.net
(free disk)  gpfsdnsd bladel bladeZ2.cluster.net
(free disk)  gpfsbnsd bladeZ2.cluster.net bladel

(free disk)  gpfs6nsd bladeZ2.cluster.net bladel

(free disk)  gpfs7nsd bladeZ2.cluster.net bladel

(free disk)  gpfs8nsd bladeZ2.cluster.net bladel

x o}Z filesystem ©] ¥F59] XX ¢o} File systemi-£9] free disk® eI}

® File System A4 % mount

file system< A &}7] Ao WA mmstartup —a HOE gpfs &S Az o} slr),

nsd ©2=3 A4 o] F diskfile 9] W& >

# /dev/sdb:bladel:blade2:dataAndMetadata:1::
gpfslnsd:::dataAndMetadata:1::

# /dev/sdc:bladel:blade2:dataAndMetadata:1::
gpfsZnsd:::dataAndMetadata:1::

# /dev/sdd:bladel:blade2:dataAndMetadata:1::
gpfs3nsd:::dataAndMetadata:1::

# /dev/sde:bladel:blade2:dataAndMetadata:1::
gpfsdnsd:::dataAndMetadata:1::

# /dev/sdf:blade2:bladel:dataAndMetadata:2::
gpfsbnsd:::dataAndMetadata:2::

# /dev/sdg:blade2:bladel:dataAndMetadata:2::
gpfsbnsd:::dataAndMetadata:2::

# /dev/sdh:blade2:bladel:dataAndMetadata:2::
gpfs7nsd:::dataAndMetadata:2::

# /dev/sdi:blade2:bladel:dataAndMetadata:2::
# mmcrnsd® nsdAA] 3 diskfile &) LA A A HQ go=Z vy

[root@bladel gpfslppl# mmcrfs /gpfsl gpfsl -F diskfile -B 1024K -m1 -M1 -r1 -R1
# replication 7] A 37|98 E —-m2 M2 r2 -R2 2 4L BAFoF g}
[root@bladel gpfslpp|# mmmount gpfsl —a

[root@bladel gpfslppl# mmlsmount all -L

File system gpfsl is mounted on 4 nodes:
192.168.70.1 bladel
192.168.70.2 blade?2.cluster.net
192.168.70.3 blade3.cluster.net
192.168.70.4 blade4.cluster.net
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File system gpfsZ2 is mounted on 4 nodes:
192.168.70.2 blade?2.cluster.net
192.168.70.3 bladed.cluster.net
192.168.70.1 bladel
192.168.70.4 blade4.cluster.net

[[root@bladel gpfslpp]# mmlsnsd

File system  Disk name Primary node Backup node
gpfsl gpfslnsd bladel blade2.cluster.net
gpfsl gpfsZ2nsd bladel blade2.cluster.net
gpfsl gpfs3nsd bladel blade2.cluster.net
gpfsl gpfsdnsd bladel blade2.cluster.net
(free disk) gpfsbnsd bladeZ2.cluster.net bladel

(free disk) gpfsbnsd bladeZ.cluster.net bladel

(free disk) gpfs7nsd bladeZ.cluster.net bladel

(free disk) gpfs8nsd bladeZ2.cluster.net bladel

4.6 GPFS [GENERAL PARALLEL FILE SYSTEM) 2 X &
4.6.1 GPFS HMIA|AE =01 5 &g
FAA 2" A g9l ¥¥ mmlsdisk, mmlsfs

[root@bladel gpfslppl# mmlsdisk gpfsl

disk driver  sector failure holds holds storage
name type size  group metadata data status availability pool
gpfslnsd nsd 512 1 yes yes ready up system
gpfs2nsd nsd 512 1 yes yes ready up system
gpfs3nsd nsd 512 1 yes yes ready up system
gpfsdnsd nsd 512 1 yes yes ready up system

[root@bladel gpfslppl# mmlsfs gpfsl

flag value description
-s roundRobin Stripe method
-f 32768 Minimum fragment size in bytes
-1 1024 Inode size in bytes
-1 32768 Indirect block size in bytes
-m 1 Default number of metadata replicas
-M 1 Maximum number of metadata replicas
-r 1 Default number of data replicas
-R 1 Maximum number of data replicas
-j cluster Block allocation type
-D posix File locking semantics in effect
-k posix ACL semantics in effect
-a 1048576 Estimated average file size
-n 32 Estimated number of nodes that will mount file system
-B 1048576 Block size
-Q none Quotas enforced
none Default quotas enabled
-F 417792 Maximum number of inodes
-V 9.03 File system version. Highest supported version: 9.03
-u yes Support for large LUNs?
-Z 1o Is DMAPI enabled?
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-E vyes Exact mtime mount option

-S no Suppress atime mount option

-K whenpossible  Strict replica allocation option

-P  system Disk storage pools in file system

-d gpfs8nsd;gpfs9Insd;gpfs10nsd;gpfslinsd Disks in file system
-A yes Automatic mount option

-0 none Additional mount options

-T /gpfsl Default mount point

® File System A&
mmdf FEE o] 83}
ex) mmdf gpfsl

t OI-J
S
do
o
ol
N

® file system mount ¥ umount
GPFS A A~HE AT of A5 o & nfLEsE SHAHEEFH SR A GPFES Hito] A4d
o] Ao 7 nlEEFH
mmmount gpfsl —a (& nodesoﬂ mount & W -a3A ALE)

mmumount gpfsl -a

® File System A|A3}7]
GPFS dAA 28-S AAS7] A= |A DA 28-S unmountdh of
GPFS st A|2=®1& mmdelfs HEolZ AAT 5 9t
mmdelfs ™ & o]
mmdelfs gpfsl —p (714 p 42 FUA ARG RIF ZRHAAY t]2=T7} availabledt Ef7F of
Ygte ZAE AAE 5 9dt})

o,

g},

® File System &% A3 ¥ E3}17]
gpfs® mmfsck W2 online, offline F7HA] RE=o A Al&E 4= )
T A 2 F o] “P$EEM A= onlinedHoll A= —o0 S ARE3Ho] JJr A El g A=A 4 ok g
2 LA 28 o] unmount® FE]olA = offlinel2 LA ~ES A FE 4= Qi)
Online R=% gtdr]xglo] mhE AejolA wix e =] X3 B85S AAsta
A= AAste] Ravk sta EE 3R g
Ao 2 L/FES MEs] HAsAE FLA =] unmount® offline == A mmfsckd#HS 28
slofof gt
Disk’3 7} downd Bl et mmfsck WH S AH8E + gloh. WA mmisdisk®H o2 t]2a AHE
2131 down¥® Y~ 7F o™ mmchdisk®™ & © 2 unrecovered YW upME= wET)
mmfsck ™o

ex) mmfsck gpfsl —n (n& A A28 EFE A EshX] kil A A THsk})

gk

® File System &4 W7A3d}7|
mmchfs W&o & AL&35}o] GPFS LAl 2Elo] £A45 vl 4= o)
Usage:
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mmchfs Device [-A {yes | no | automount}] [-D {posix | nfs4}] [-E {yes | no}]
[-F MaxNumlInodes] [~k {posix | nfs4 | all}]
[-K {no | whenpossible | always}]
[-m DefaultMetadataReplicas] [-o MountOptions]
[-Q {yes | no}] [-r DefaultDataReplicas] [-S {yes | no}]
[-T Mountpoint] [-V] [-z {yes | no}]
or

mmchfs Device [-W NewDeviceName ]

® File System Restriping 3}7]
GPFSE 9YUS writedtd A stripings dtth, 28] t)A~23 5 718k o] performances AHA] 7] 7]
8= mmrestripefs WHE o] &35te] 3US restriped & Yt} tl~3 EA(replication)S 3}
A 2 dEEtE m A4S AFESY faild U222 E dolHE kAl e 4 Qo vzt
AR o AL e g3= Jd £ 9ol gA23 EA(replication)E 3 AElebd —b(rebalance) 42
= replication datax restripe® + T}
mmrestripefs ™ & ¢]

ex) mmrestripefs gpfsl —r

® File System @3 AW B7] ¥ FH3Z 3}
gt Al 2" Hlo]HE 7|53t v fragmented blocko. 2 ZZUE L ¥
S5l dolEE 7F5A-A FEAL blocke] AR ALEEE YHER
=

JulatA B aolze] shsh ek olal tad B

H

M of o ot
N
X

gltk. ey ol
| "t old dHE

&
o by

Ny

I
ol
-

+ fragmented block
ga
st

>~
=

=)
e
>
[>
i)
lo
av)
i)
)
2
Al
Ll
ne
)
do
_QL_',
2
rir
8
3
(o
@]
=g
o
0Q
7
o
ot
9
2,
A
o
.
filo
>
ofo

® File System # 43}
Block®] AHEES #ol7] 913 =A4E &S 8H7] I8l = mmdefragfs ™
-u wAOE H3EE 3= block AFEE (Block utilization )& A48& 4 St}
mmdefragfs ™ o]

ex) mmdefragfs gpfsl

® TFile System Y23 F7}
A AT S Eo] Fbete] BAA AT TS & of GPFS& W=7 v2=3E F7iato]

= ok
gAdA 28 IS 59 4 At} o]w] mmadddisk HHE AFE-3T)

root@bladel gpfslpp]# mmlsnsd -F

File system  Disk name Primary node Backup node
(free disk)  gpfsbnsd bladeZ2.cluster.net bladel
(free disk)  gpfs6nsd bladeZ2.cluster.net bladel
(free disk)  gpfs7nsd bladeZ2.cluster.net bladel
(free disk)  gpfs8nsd blade?2.cluster.net bladel
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* free disk 2 go}Yd = gpfsbnsd TUAIE gpfsl Y A Ao F71 3 oA

[root@bladel gpfslppl# mmadddisk gpfsl gpfsbnsd:::dataAndMetadata:1:: -r =v no
* 714 r FAL g23E F718 S rebalance 3EE 4

[root@bladel gpfslppl# mmlsnsd

File system  Disk name Primary node Backup node
gpfsl gpfslnsd bladel blade2.cluster.net
gpfsl gpfsZ2nsd bladel blade2.cluster.net
gpfsl gpfs3nsd bladel blade2.cluster.net
gpfsl gpfsdnsd bladel blade2.cluster.net
gpfsl gpfsbnsd bladeZ2.cluster.net bladel

(free disk) gpfsbnsd bladeZ.cluster.net bladel

(free disk) gpfs7nsd bladeZ2.cluster.net bladel

(free disk) gpfs8nsd bladeZ2.cluster.net bladel

* mmlsnd W 02 gpfsl 3 A|2®lo] tx=37F F7F @ ZE& &<l 3 = 9l

® File SystemolA] Y23 AA

taas A7sk] Aol mmdf HEol2 H2as AAee sAA AR of fFEite] HeA] A~
Bo] olsles %S #ldlof Atk txAE AASEW Holgls §%o] AAE taa 8%

150%°] /o] ofofF Sttt

x S| A 3713 gpfsbnsdt] AT E gpfs] HY A|AEGA AA
[root@bladel gpfslppl# mmdeldisk gpfsl gpfsbnsd —r
[root@bladel gpfslppl# mmlsnsd

File system  Disk name Primary node Backup node
gpfsl gpfslnsd bladel blade?2.cluster.net
gpfsl gpfs2nsd bladel blade?2.cluster.net
gpfsl gpfs3nsd bladel blade?2.cluster.net
gpfsl gpfsdnsd bladel blade?2.cluster.net
(free disk) gpfsbnsd blade2.cluster.net bladel

(free disk) gpfsbnsd blade2.cluster.net bladel

(free disk) gpfs7nsd blade2.cluster.net bladel

(free disk) gpfs8nsd blade2.cluster.net bladel

* gpfsbnsd TJ2A37} free disk® W73 & A & 82 & 4+ Yok

4.6.2 GPFS Node tcl
® GPFS Clusterd| nodes 57} 2 A|A
mmaddnoe™ # & gpfs clusterd] MZF nodeE F7} A1Z % 431 mmdelnode HHOo 2 2k &
T = Sl
ex) mmaddnode blade4
mmdelnode blade4

mmlsnode —a W&o 2 cluster nodes ¢l

® File System #7] nodes W73 ¥ &ol

SGAd A AES #AEEE =5 ARE mmlsmgr HEHE E

ol
E

mmlsmgr

mmlsmgr gpfsl
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9] WHols Agstd ofefel o] HAA 2] device named T FAA2FS FEldhe =Tt
=

AA S HoFEr)
L3 HAAAES A s =2 mmchmgr WHOE Y3 =22 vlE 4 )
mmchmgr

mmchmgr gpfsl blade3

9 WEols Agstd ot} iy FAA S FjstE =7} bladeloll A blade2® vl A

T A
® GPFS Daemon AJZt 2 FX]|
GPFS+ mmstartup W H o5 ARg-slo] A2 4= gl
mmstartup —a
9] MHolE A& clusterd] e BE =IolA GPFS Hlio] Alzg )
mmstartup —N NodeName

9] Welo] Ay PHS APF =9 GPFS vlEwt ek},

GPFS+ mmshutdown & o2 TAAZ 4 Aot
mmshutdown —a

9 WEoE AgstH RE =] GPFS Hio] FA gt}
mmshutdown —N NodeName

9 Heols Agstd sy =9 GPFS u|&ut Fxdt},

.

32

mmgetstate WH O 2 gpfs AMH|2E &2l &
5)

=
mmgetstate —a H#H S 2 A nodes AH]~ &<l

2

mmgetstate —al. W& & quorum node&t

4.6.3 GPFS Config H&
GPFS Cluster configurations W7 & wl:= gpfs "&£ el #Fd o gk}

® GPFS Cluster configuration data®] ¥7
mmchcluster
usage : mmchcluster —p ngstfel_gpfs ( primary serverZ vh&Eu] A}& )
mmchcluster —s ngdtfel_gpfs ( secondary serverE vl&=uw] A& )
mmchcluster —=C cluster_name ( cluster name< B}&ET] A& )

mmchcluster -p LATEST ( primary server config AHE Z7|3} & o)

® GPFS cluster configuration parameter 2] 7

mmchconfig
usage : mmchconfig attribute=value -i ( A8 FA] WA E I restart TN = 2% )
;_q )

mmchconfig attribute=value -1 ( A3F FA] clusterel] W3 %E restartF
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Attribute

autoload — cluster node”} rebooting A A2 2 GPFS start
maxFilesToCache - # ol A3 inode 75~ default ( 1000 )
maxMBpS - Data A%< % default ( 150MB/s )

maxStatCache - stat cache®l F+#& inode’ll4~

pagepool — cache on each node default ( 64MB ) > 500M

tiebreakerDisks — node quorum¥} #o] A&

umountOnDiskFail — diskell Zel7} &S W] FAZ file system= umount A% ( yes or no )

* GPFS test A1# ] Configuration gt &<l
[root@bladel gpfslppl# mmlsconfig
Configuration data for cluster gpfstest.bladel:
clusterName gpfstest.bladel

clusterld 13882422822655914773
clusterType lc

autoload no

useDiskLease yes
maxFeaturelLevelAllowed 906

maxMBpS 512

maxblocksize 2048k

pagepool 256M

[bladel]

takeOverSdrServ yes

File systems in cluster gpfstest.bladel:

/dev/gpfsl

>

4.7 GPFSIGENERAL PARALLEL FILE SYSTEM]) !
4.7.1 GPFS cluster IP & host name &
GPFS IP address®} hostnamesS W7 sl# W ool @A E uwjelof s},

A A nodes IP addresses ¢ hostnames 73

A 9 solsT

0.

IP addresses ¢} hostnames 7 7ol
1.primary GPFS cluster A®¥ A /var/mmfs/gen/mmsdrfs file®™ ]
2.configuration parameter’d 4-& 7] =3k},
3.mmshutdown —a W& 2 A nodes gpfs H& %X
ex) [root@bladel gpfslppl# mmexportfs all —o gpfs_backup
Usage:
mmexportfs {Device | all} —o ExportfsFile
4 mmexportfs all 9H S 2 file system AEZ outfile® WEo] YR
! mmexportfs H#E S A3 7|E clusterol A filesystem % diskgH 7} AR
5.IP addresses ¢} hostnames W7
6.mmcrcluster H#H 22 cluster A A4
7.mmchconfig W ® 22 configuration parameter =
8.mmimportfs all #E 22 file system % disk AHE &
ex) [root@gpfsl gpfslppl# mmimportfs all -1 gpfs_backup
Usage:
mmimportfs {Device | all} -1 ImportfsFile [-S ChangeSpecFile]

Client nodes I[P addresses ¢} hostnames ®7

IP addresses ¢} hostnames 7 o
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1.primary GPFS cluster AWl A /var/mmfs/gen/mmsdrfs file®™
2.mmshutdown —a W& 22 A nodes gpfs H¥E =X
3.mmdelnode W& o2 WZH4E node AA
4. mmaddnode H#H o & 7]& clustere] X3+ A7t}
primary or secondary configuration 8] IP addresses ¢} hostnames W73
5.mmchcluster ®® 22 primary or secondary A8 role ®7
mmchcluster —p PrimaryNode primary® ¥ 7 2 node™
mmchcluster —s SecondaryNode secondary® W7 2 node™

ip addresses % hostnames W17 % configuration A% role ¥ 7

primary or backup NSD A8 IP addresses ¢} hostnames 7

1.mmchnsd B ® 2 2 primary or backup NSD A#® $lo] directly-attached NSD= W7
[root@bladel /1]# mmchnsd “gpfslnsd;gpfs2nsd;gpfs3nsd;gpfsdnsd”

2.ip addresses % hostnames W7 ¥ mmchnsd® 4 o2 =7+
[root@gpfsl /]# mmchnsd "gpfslnsd:bladel:blade2:::"

3.mmlsnsd W ®H 2% primary or backup NSD AH &<l
[root@gpfsl /]# mmlsnsd -d "gpfslnsd"

File system  Disk name Primary node Backup node

gpfsl gpfslnsd bladel blade?

A4.7.2 GPFS cluster configuration data I 5

GPFS cluster configuration data 392 /var/mmfs/gen/mmsdrfs 3o A ZFETE A] A8 Zojz 9l
3 A A AU, AFEAF AR QIS mmsdrfsd o] 2HA|EH = A9 ¢ 2 Avlo] 9 mmsdrfsd
A2 FAARE 5+ F F Ak AT HA level® #US F713F 871 91814 primary or
secondary W42 23 & AS AA vl GPFS cluster 774 ¥ 2 E nodes mmsdrfs Y& w1

e e A

1.mmshutdown —a H#H 22 X E nodesol|A gpfs HE FA
2.mmsdrfs ¥ o] 2419 nodeol 4] mmsdrrestore M& 213}
[root@blade? /]# mmsdrrestore —p bladel —F /var/mmfs/gen/mmsdrfs —R /usr/bin/scp
Usage:
mmsdrrestore —p remoteNode —F remoteFile -R RemoteFileCopyCommand
3.mmchcluster —p LATESTH H o2 HAl levelZ 573}
[root@blade?2 /]# mmchcluster —p LATEST
4.mmstartup —a WHOE Hof] AM7} Ao Z FAs=A g9l
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0. XEN
5.1 Xen

AH ol Ads 7S st shubel EE] A9l el o 714 0SE AXTE & e 7Pl §
AES WEY F= &£FHoR Intel Server o AFE3E Vmware ¢, IBM System p o AF&3l=

T =T A —

LPAR ¢} Absttt,

5.2 Xen OfiM XI&0l= Tt HH
A) Para Virtualization
System®] X LS 7HEst she Aol oiyEl, AHAXHE 7HdMAlel Xen Kernel ¥
Communicationd}”] ¢13+ APIZ} Qlojof =t o] %o Virtual Machine o X%+ 0S ¢
Kernel ©o] 4= ojof it} 1
21} Full Virtualization o 1|3

Applications Applications

e e ana s | N T

Ballooning & A|13}o] A2l #
- = : A

o MemoryE %4 EfHow Virtual Virtual F|' |

Machine Machine

o et
B) Full Virtualization

LU e Pt
Virtualization 7] ©] AL,
BIOS °lA & 7]5< Enabled)
okt ALg 7Vt

Full-virtualization Para-virtualization

5.3 Xen 9] J|&2 X ¥ Memory Ballooning 0|9

Domain 2

Domain 0 Domain 1

| Front end |

}Virtual Machines
}HHELE Virt Platform

‘ Front end ‘

Virtual CPU &
Memory
)

Hypervisor i Wl ‘

Hardware ﬂi @

Qo] W3 Zo] Xen 9 7]¥E FEXE Ay B, HW o Hypervisor 7} 2871 o, AA
Virtual Domain & #¢] 3F7] $938F DomainO 7} 903, Domain 1,2,-- ©]¥ 7F WAl-& Hypervisor =
Fole] AAl =9l E Access 3HAl Ho] JFYTE ESH Full Virtualization oA & 7Hd wAlo]
Operation o A28 Memory Sizegs & & G AR, Para-Virtualization 7oA = $19
Memory Ballooning ¢ 18X &, A|2~® OS = Operation o A|A&E HEg o ddo o] 715

3k,

Device Driver

}Vinual Machines

.EII
HELS Virt Platform
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5.4 Xen P& Al Ol AR

Para-virtualized guest installd}”7] 93]+
CPU7} PAEE A 9¥s3loF . x86_64, iab4+
PAEE A YstA ¥ 13869 49+ ofefel el
PAEE A st=A] gelafof gt

anced Setup

CPU Options

System Cache Type

# grep pae /proc/cpuinfo

flags . fpu tsc msr Pp@@ mce cx8 apic mtrr mca cmov pat pse36 clflush dts acpi mmx fxsr
sse sse? ss ht tm syscall nx Im constant_tsc pni monitor ds_cpl vmx est tm2 cx16 xtpr lahf_Im
flags . fpu tsc msr Pp@@ mce cx8 apic mtrr mca cmov pat pse36 clflush dts acpi mmx fxsr
sse sse? ss ht tm syscall nx Im constant_tsc pni monitor ds_cpl vmx est tm2 cx16 xtpr lahf_Im
flags . fpu tsc msr Pp@@ mce cx8 apic mtrr mca cmov pat pse36 clflush dts acpi mmx fxsr
sse sse? ss ht tm syscall nx Im constant_tsc pni monitor ds_cpl vmx est tm2 cx16 xtpr lahf_Im
flags . fpu tsc msr Pp@@ mce cx8 apic mtrr mca cmov pat pse36 clflush dts acpi mmx fxsr

sse sse2 ss ht tm syscall nx Im constant_tsc pni monitor ds_cpl vmx est tm2 cx16 xtpr lahf_Im

Full-virtualized guest installd}”7] ¢34 CPUZ} Intel-VT X+ AMD-VE X 3ok 3},
sholdt= WS ofgfel Hut

# egrep —e 'vimx|svm' /proc/cpuinfo
flags : fpu tsc msr pae mce cx8 apic mtrr mca cmov pat clflush dts
acpl mmx fxsr sse sse2 ss ht tm pbe constant_tsc pni monitor VMX est tm?2 xtpr

55 virt-install @&@2% Xen para-virtualized guest install

1. virt-install W& A3§F o] full virtualized guest® QA ~E3 Z17}

il
i
o
g
=S

o

it
o
L)
rﬁ
12

Full-virtualized guest® install 3F8 ™ yesE Y&
2. virtual machine name& YH(]E Y =2) : rhelsb_pvl
virtual machine®] AR&38F W 22] %S A3 (megabyte) : 500

4. guest7t FUA|AEIo®  ALET guest image °lFS  YEHEUAERE

]
ot

/xen/rhel5b_pv1l.img

guest7} AHEE T2A &3S = (gigabyte): 6

guest OS install sources ¥ : nfs:192.168.12.57:/install =+ http://192.168.12.57/install
7. Para-virtualization<> network intallfb A3k webx] NFSY http= OS sourced Mg

exportdl] Fofof g,

8. installation®] R,
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root@nodel:~

[rootBrodel “1# unane -+
2.6.18-3,elbxen
[rootBrodel “1# wirt-install

What iz the name of your virtual machine? rhelbbZ-pwl

Domain name must be alphanumeric ar _

the name of your virtual machine? rhelbbz-pul

+ Domain name must be alphanumeric or _

What iz the name of your wirtual machine? rhelbbd_pwl

How much RAM should be allocated (in megabytes)? GO0

What would you like to use as the disk (path)? 2,6.18-2,215xen

[rootBrodel “1# wirt-install

Would you like & fully wirtualized guest (yes or nod?  Thi How large would youw 1
ike the disk (2,6,18-8,el5xen) to be {in gigabuytes)? ERROR: inwalid literal fo
r float(): [rootBnodel ™]# wirt-install

How large would you like the disk (2.6,18-8.e1%xen) to be (in gigabytes)? 20
ERROR: inwvalid literal for float(): Would you like a fully wirtualized guest
yes or nol? Thizo

How large would you like the disk (2.6,18-8.21%xen) to be (in gigabytes)? B
Would you like to enable graphics support? (uyes or nol ues

What iz the install location? nfs:l92,168,12,57:/inztalll]

® xwindow’ 2| virt managerE E3l installS A4 & 4 d-.(graphics supportE yesz &

A9, no®E 3LS A= test modE installe] & H )

Virtual machine 23 guest domain running &¢I

W APPILEUUNS  FIdLES  SYSIE %) S:12 M

@ [ Virtual Machine Manager (Xen: nodel)
Computer Hle Edit View Help

H View:

= root@nodel:~ Name ¥ Status CPU usage Memory usage

ERROR: Domain name must be alphanumeric or | ¥ 5 o,
What iz the name of your wirtual machine? rhel 0 RSN #9 Funning 23.81%:_ _, 3.44 GH {85.94%) m

ERROR: Domain name must be alphanumeric or |

What iz the name of your wirtual machine? rhel 4 e @1 Hunning [ 0.:01 36 _ e ] I:I
How much RAM should be allocated (in megabyte]
What would you like to use az the disk (path)
[root@nodel “1# wirt-install

Would wou like & fully wirtualized guest (ues
ike the disk (2.6.18-8.elSxen) to be (in gigabl
r Float(): [root@rodel ~1# virt-install

How large would you like the disk (2,6,18-8.el
ERROR:  irwalid literal for float(): Would yof
yes or nol? ThiZ0

How large would wou like the disk {2,6,18-8.e]
Would you like to enable graphics support? (y
What iz the install location? nfs3132,168.12,

Starting install,..

Unable to connect to graphical console: wnowiel
to localhost:5300

Dlomain installation still in progress, ‘You cal
to the console to complete the installation pri
[root@nodel ~1# [
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Guest domaing A ¥3&te] opens 3t 8% guest domaine

W ADPICHUUNS  FIdUES  SYSIEN %y

Virtual Machine Manager (Xen: nodel)

Ele Edit View Help

root@nodel:~ Name ¥  Status CPU usage

3.44GB (85.94%) [ |

ERROR: Domain name must be alphanumeric or _|
What iz the name of your wirtual machine? rhel

ERROR: Domain name must be alphanumeric or _| 1 rhel5| B nning 001 %

What iz the name of your wirtual machine? rhel Details
How much RAM should be allocated fin megabute]
What would you like to use as the disk (path)

[root@nodel ~1# wirt-install

: irnvalid literal for floati): Would yol
yes ar nal? ThiZ0
How large would you like the disk (2,6,18-8.el
Would you like to enable graphics support? (yj
What iz the install location? nfsi192,168,12,

Starting install,,.

Unable to connect to graphical console: wncwiel
to localhost 5300

Tomain installation still in progress, You cal

to the console to complete the installation pri
[rootBnodel “1# [

W Appucauuns riaces oyswem w
rhe"l-'5'b_pv'1 Virtual Machine Console

firtual Machine View

n (V]
Fause Shutdown

Elcome to Red Hat Enterprise Linux Server

Choose a Language

What language would you like to use
during the installation process?

Catalan [ ]
Chinese(Simplif ied) |
Chinese(Traditional) []
Croatian k
Czech

Danish

Dutch
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5.6 Virt-manager@= OS2 Xen para-virtualized guest install
A) xwindows ZZ&F oA virt-manager WEE A#HsAL ot o] XAES application ol A

A

Apf]lical:io'ns- Flaces System %
@ Accessories 4
&» Grapnics 8
&) internet v
&% Programming 3

Sound & Video v

[# system Tools % Disk Usage Analyzer
) File Browser

€2 sortware Updater

Virtual Machjne Manager

The virtual machine management tool

B) Virtual Machine Manager 7]&%to] g},
i . Virtual Machine Manager D(en: nodel)

File Edit Yiew Help

Wieww -
o] Marme * | Status CPU usage Mermory usage
Domain-0 & Running 1.20 % __ 293GB(73.34%) [ |
rhels fvl & Running 0.00 % 513.17 MB (12.53%) [ |
rhelSb2_pvl & Running 0.14 % a99.77 MB (12.20%) [ |
(B new
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Virtual Machine Manager (Xen: nodel)
= Edit View Help

e ew machine... Alt+N View:

| [ Restore saved machine...  Alt+R -
age Memory usage
@ Open connection... _ 2.93GB(73.34%) -]
x Close Ctriew | 51317 MB (1253%) [ |
Quit cri+qQ | 49976 MB (12.20%) [ |

D) o}t 2 FHo] FFHH Forward A H

! Create a new virtual system = ||

Creating a new virtual system

This assistant will guide you through creating a new
virtual system. You will be asked for some information
about the virtual system you'd like to create, such as:

® A name for your new virtual system

Whether the system will be fully

. virtualized or para-virtualized

The location of the files necessary for installing an
operating system on the virtual system

Storage details - which disk partitions or
files the system should use

® Memory and CPU allocation
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Create a new virtual system

Naming your virtual system

Please choose a name for your virtual system:

System Mame: [guitest1| l

{) Example: systeml

l b4 Qancel] [ ~ Eackl l » Eorward]

F) paravirtualizedZ & A Fully virtualizedE &% A¥ & Forward A ¥

Create a new virtual system

Choosing a virtualization method

You will need to choose a virtualization method
for your new system:

ightweight method of virtualizing machines. Limits
operating system choices because the OS must be
specially modified to support paravirtualization. Better
performance than fully virtualized systems.

) Fully Virtualized:

Involves hardware simulation, allowing for a greater
range of operating systems (does not require O5
modification). Slower than paravirtualized systems.

[ b 4 Qancell [ - Eackl [ = Eorwardl
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Create a new virtual system

Locating installation media

Please indicate where installation media is available for the
operating system you would like to install on this
paravirtualized virtual system. Optionally you can provide
the URL for a kickstart file that describes your system:

Install Media URL: |nfs:192.168 12 57:/instal |~

0 Example: http://servername.example.com/distro/i386/tree

Kickstart URL: || 1~)

ﬂ Example: ftp://hostname.example.com/ks/ks.cfg

¥ Cancel| | @ Back| | ® EErward
| | [@aacd | |

H) virtual systems Ax|gt 2EZA] FJA9S sty =214 FEXo] Fx|Ho] o A
Normal Disk Partitiono] al% IT}E]A ¢ tulol~HE& dusta on Ao AxE st#ld Simple

fileS A7 E/name.img FA o= J&HS &=t}

Create a new virtual system

.. |_
Assigning storage space

Please indicate how you'd like to assign space on this physical
host systemn for your new virtual system. This space will be
used to install the virtual system's operating system.

) Normal Disk Partition:
Partition:

0 Example: [dev/hdc2

@ Simple File:

File Location: [Ixenfguitestl.img |[Br0wse...‘

File Size: MB

@ Note: File size parameter is only relevant for new files

[/] Allocate entire virtual disk now?

Warning: If you do not allocate the entire disk at WM creation,
space will be allocated as needed while the guestis running. If
sufficient free space is not available on the host, this may
result in data corruption on the guest.

0 Tip: You may add additional storage, including network-
mounted storage, to your virtual system after it has been
created using the same tools you would on a physical system.

[ b4 Qancel‘ [ 4a Back [ =3 Etgward

-64 -



IBM System x Enterprise Architecture Linux Advanced Management

D & 3o A vitual systemol] e wWxe el CPU /M9t Hof 3 &3S A

Create a new virtual system

Allocate mem and CPU

Memory:

Please enter the memory configuration for this VM. You
can specify the maximum amount of memory the VM
should be able to use, and optionally a lower amount to
grab on startup. Warning: setting VM memory too high will
cause gut-of-memory errors in your host domain!

Total memeoery on host machine: 4.00 GB

VM Max Memory (M8): [F] |3

WM Startup Memory (MB): [SDD
CPUs:

Please enter the number of virtual CPUs this WM
shiould start up with.

Logical host CPUs: 4
VWCPUs: |1

Tip: For best performance, the number of virtual CPUs should be less
than (or equal to) the number of logical CPUs on the host system.

% Cancel| | 4@ Back| | & Egrward
| | | @msck] [ pywara)

D) o2 oA HE A HRES 39213 Fo] FinishE A€

[

Virtual Machine Manager (Xen: nodel) L

Create a new virtual system

Ready to begin installation

Summary:

Machine name: rhels_pw2
Virtaulization method: Paravirtualized
Installation source: http://192.168.12 57/install
Kickstart source:

Disk image: /xenimel5h2-pv2.img
Disk size: 6000 MB

Maximum memory: 500 MB

Initial memory: 500 MB

Virtual CPUs: 1

Press finish to create a new virtual machine with
this configuration & display the virtual console.

lxgancell lé‘iﬁack‘ [@ﬁ‘mish‘
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K) 242215 EWH virtual machine Al 2¢io] APzt
3 Virtual Machine Manager (Xen: nodel) [=)l=]x]

4 Create a new virtual system E]@E] E]@E]

" Thiz will allow you to ru
| vl

0
/rhelSh2-pyl, img
.img) to be (in gigabytes)?

ha) yes
=tall

t installed, Please connect

hnect

Creating Virtual Machine

Creating the storage file for your guest can take 30
seconds or more per GB, please be patient.

|

L) OS AX|stdo] FHF=H Uyt 0S¢t 5UakA installs & get

N oAppnLduuns  FidiiEs 3y LSLEm w J:15 FM

rhel5b2_pvl Virtual Machine Console S

n o

Fause Shutdown

ENTERPRISE LINUX 5

RED HAT
ENTERPRISE LINUX 5
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5.7 Virtual system Management
A) Virtual Machine Manager 7]& 3}¥

Virtual Machipe Manager (Xen: nodel)

File Edit View Help

View:

|9] Name ¥  Status CPU usage Memory usage
0 Domain-0 & Running 3.45 % 2.93GB(73.33%) [ |
3 rhel5s fvl & ]Running 0.47 % 51317 MB (1253%) [ |

rhel5b2_pvl /% Running 0.12 % 499.80 MB (12.21%)

l [3 New H & Details H 7 Open ]

B) Virtual Machine Manager 7] slHol|A a9 virtual systemS €3+ 3o o}# DetailsES =23}
-
H

o]
2R

: Shutdown 3

Overview |Hardware

Basic details

Name:

uuD: |
Status: g Running

Performance

CPU usage: [ 1%

Memory usage: | 513 MB of 4095 MB
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o =L A
WA & 5 Ak

=

A5 virtual systemo] &E%E CPU, memory, disk, network AH. el @ A3

U X =2

" (V]

Pause Shutdown

Overview Hardv.:are |

Processor CPUs

How many virtual CPUs should this machine be allocated?

Memory @ Change allocation: _|_|
Current allocation: 1
Maximum allocation: 1
B O Total CPUs on host machine: 4
Network @ Tip: For best performance, the number of virtual
o CPUs should be less than (or equal to) the number of

physical CPUs on the host system.

D) Wxg #e

n (0]

Pause Shutdown

Owerview | Hardware ‘

Processor

Memory

How much memory should this machine be allocated?

Memory o Change allocation: | [
Current allocation: 513 MBE
Maximum allocation: 521 MB

Disk

Network @

Total memory on host machine: 4095 MB
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E) t23 #g ¥

Pause

n (u]

Shutdown

Overview | Hardware

Processor

Memory

Disk

Network

Zad® ¢

F) Network =]}

Linux Advanced Management

Storage
Type Source Device Destination
file  J/xen/rel5_fvl.img disk hda

block /dev/hda cdrom hdc

o Tip: File location paths are as seen from the physical
host. Mount points are as seen from the virtual machine.

Pause

n (V]

Owverview | Hardware

Shutdown

Frocessor

Memory

Disk

MNetwork

Network

Type Source Device MAC address

bridge xenbrd ethO 00:16:3e:69:fb:5d
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5.8 Command J|g Management

A. xm create [virtual system name] : o7 AAJo] o] ALY AT virtual systemS A ZFshc},

B. xm console [virtual system name] : virtual system® £%££& =2t} (para-virtualized® 2% &
i)

C. xm destory [virtual system name] : virtual system< A A gt}

D. xm shutdown [virtual system name] : virtual systeme shutdown(full-virtualized®] 7%+ hard
poweroff& 3t})

E. xm top [virtual system name] : top¥} H]S53F AJ28 BUEHH L & 4 9]

F. xm mem-set [virtual system name] [value] : para-virtualized guest®] W/ E & Alo|=ZE Z43

gt

G. xm vcpu-set [virtual system name] [value] : : para-virtualized guest®] CPU /& Z4 3}
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