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1 &7

OSCAR+= HPCE Ze|2=H #d Rofo| FAlstE AMFEEQ HE2 E%J OCG(Open
Cluster Group)d] & A2~ ZRAEZA 20019 2¢€ A HA vjdo] EAEAoH, 714
HA MEoRE 20039 99 169 EFAE 2.3.2 WHe] gtk 0CGe ®WHWEE IBM,
Indiana Univ., Intel, NCSA(National Center for Supercomputing Applications), ORNL(Oak
Ridge National Laboratory) MSC.Softwares©] 2+e] s}ar )T},

OSCAR(Open Source Cluster Application Resource) AZE¢o] #|7|X| &= clusterE A A
stedl dadt Higeh AHS deEdAzled 58S 7 Atk OSCAR  clusters
HPC(High Performance Computing)ol] A}&3I== WEJAA W thekdl F7 9 ClusterEL
(cluster—enabled) application®l] AF&E % 9t} OSCARE HPCE AwsiA mtsEo] %
owv g MPICH, LAM/MPI, PVM, PBS% <& HPC #¥ packageE°] default® HX]EJE]’
o] EA = A=l dE At Al @A installation guide?} X34 Fo WA= AE
3 2pAeE A S AFs), mpxjEto g o] A= OSCAR version 2.2.13 tjido=w wHE
ARes TA87] vt

e

1.1 8o 49
Cluster: &YX EgJoje} st=9golE AFE3te], dlube] machinexd #sstes AAlE o
o] AFEH AFS Yk

o
e

N

==

Node: clustert®] 7H7He] computerE 7|3t} install® OSCAR clustere] 4% =5
3

9] node’} EA|gtt}, shibi= AW x=Z(head node)®E EEFO|AE =9 g4 dis] Z&
g AU 2E AF3ol client nodew= AlAF HAgoln, AWt o= AA==(compute
node)#}11 %= H-ETF OSCARY cluster:= 1709 A<t 170 o] 49 client® o] FojA]H,
EE client¥ homogeneous(i.e., identical) hardwareZ® 7}X 3 lojoF 3dhc}, AR2AF OSCAR
W] packageS-< heterogeneous(Z, non—homogeneous) cluster® A Latx|wt A 71 W&

A8 Hof A d

i

Image: 3419 directorytoll root file system hierarchyS 243 2tF1 J o™ clientol
Al AAEA AA L updateE F3] A= 5 A & image <H9] file system©lA] proc,
nfs, devpts, 15096602 A 2] Ft}. Imaget oscar installA] A 9
/var/lib/sysimager/images/°| "FEo] %A, client node?] local diskel] rsyncE o]&3te] =
Ab T},

Client definition: A® 7} 7FA 2 dooF 3= cliente] 7]|EAH B2, of7]o+= ip address,
hostname, default gateway &< network A X ¢} image ©|&°] ¥t}

Q)

Packages: OSCAR®] PackageE2 7|EAHo=w »LHE RPMo|AY RPME collection®] ™,
configuration ¥ installation ## IS

Ao
Xgste A% duh(obd] #x).

cliento] Ax]& packages root/oscar—ZZl/oscarsarrples/RedHat—?S—1386

mlists e o2 115 4 Atk OSCARY #H71X&E2 IA 29 A /7= s + o




e Core packages: OSCAR®Q] &2 w3 ¥xgz o] 9Jom, OSCAR installation IS
337 Y8 HQdk A package(sis, switcher, ¢3, oda) o]t}

o Included packages: OSCARS &4 vlj3EFo]| E3E packages(autoupdate, hdf5, loghost,
ntpconfig, pvm, Kkernel picker, mpich, pbs, disable—services, lam, networking, opium,
pfilter)e]t}. o]&52 HE OSCARQ developer’} WHEAY =& T 7] 2 &}5),
release™ 7] Aol A@st FFY &4 test FAHES AXIh

e Third party packages: OSCAR®Q] &2 vjEFo] ¥R &L packageEE, OSCAR
tree(/tftpboot/rpm)°l] add—on¥©] OSCAR installation 4 =l A A= & 4= o) T}

1.2 A g2 v
OSCARS] AAE AHFHo=z 37|Yshids= oFalle] HolA "Fully Supported"® FAIH
distributiong A &3s}7] nlg},

Distribution and Release Status
RedHat 7.1 Experimentally supported
RedHat 7.2 Fully supported
RedHat 7.3 Fully supported
Mandrake 8.2 Fully supported
Mandrake 9.0 Experimentally supported

(3E1)

1.3 4 A" Q FA}SH

OSCAR server

e 5869149 cpu

o TCP/IP stacks A ¥Y3}l+= network interface card 171 o] (OSCAR A® 7} public
network¥} cluster nodes& <AA3}= router &S & A 27|17 7|24z HQ3
)

e Linux A2 ¥, OSCAR A Hell /varel 2G, / 7} A& 2G o]/de] oJ&9 &7te]
ook gtoh (A Installation 24 =)

e 9] 9] Fo| "Fully supported"7} ¥A]E Linux wj¥

OSCAR client nodes

e 58691742 cpu (SMP A ¢)

e 7} noded 2GB ©]A9] disk (OSCARZ default® AXA] HA 600M o]4e] &3+
2)

e TCP/IP stackS A Y3}l= network interface card (PXE A9 NICS F3d3tt})

e

= OSCAR 2.2.1 2128 2 o=



o 219 AW} & version®] Linux HjX%

o I E cliente 2 architectureE 7FA|aL glojoF 3t}(e.g., ia32 vs iab4)

e PXE A1 BIOS¢} PXE NICS 7FAaL tb® Floppy drive”} §lolx= Hoh 28X e
4% FDD7F SlofoF gt}

(F9]AH®}) OSCAR 3 RedHat 7.3 7]&#4 2= tha9 Gigabit Ethernet Cards A/ g
th shARE o] A E fEl AA testE EAE= FSkth

Broadcom BCM5700 PCI—-X 1000BASE—-T

intel EtherExpress/1000 Gigabit

1.4 HAEHZ= A%

A

RedHat 7.3 "Workstation"
Pentium II 450 MHz

128M RAM

HDD IBM—-DJNA-351520 15.2GB
FDD 3,5" 1.44 MB

SAMSUNG CD—ROM

100Mb Ethernet

4 client nodes

Pentium III 450 MHz SMP

256M RAM

QUANTUM FIREBALLP LM20.5 19.5GB
FDD 3,5" 1.44 MB

100Mb Ethernet

1.5 ¥4 /M8

High—Performance clusterE TAs= d ol agsfor & B33 EAES 7Hets)o],
Aol SR #ALAGE o] TAE o= & FEE skipshA| ¥, E7HA ol F
o installZ}d S F&str] wpgt}, L o] A clusters FF3] HA & AEALA =
OSCARE &3l F2 glo] cluster A 483 1P = Avk= AS AASH] vpedt, o]
Ao yw A Bt oy o2 FAJE] Qlth. Section 2 “‘Release Notes A= 7} 2%
2 Wi Eol A OSCAR 2.2.1& AA8H7]9ls) Abdel dad e 4. Section 3
A1+ OSCAR cluster AX12] 34 tool?d SIS(System Installation Suite)oll thsf 73k
HS 3t} Section 4914+ cluster installation¥ ol tiafl, ‘A5 Ax AL ojwl 3}
S updatedtal Jrp’e} “Alg AR AL oW Ao "xyz" wAE I "abe"E nLA|SFAL
o’ o] X oA zAE] AT Aol Section 5914+ OSCARE AF-E-3ho]
install3F clusterE update/upgradedt= WS bS] At} vpx]2 o2 Section 6914

¥ e mx 2 |




= OSCAROl 93] AA|¥ packagesol wisl] A|=8 #g] A] olof & AgE 52 A
=

o
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2 FoALR

2.1 ARHY FANG

e OSCART 7|&Eol| AX ¥ Linux 9ol Ax & = AW, 7P £& WS 99 (D
of €A% Linux W ZFFoA & AXg %, updateglo]l ¥F2 OSCARE AA|st= A
ot} T ypdateE WA 3 T OSCARE M X3YH rpm requirement conflict7}
W8t = 9lth Redhat®] - EE updatex= OSCAR installe] B¢ Fof 3= Ao] ZEr},
Mandrake®] 7 -$- OSCARE installdl7] el security update® ™A djof o)

http://www.mandrakesecure.net/en/advisories/& #+1s}7| wfghtt.

o U}&9] 7MH¢ A wA A7} OSCAR installation ¥4 ol A5 vebd Aol

rsync_stub_dir: no such variable at ....

olgf7t Aal= FAISE itk

ol

e OSCAR installer(i.e., /root/oscar—2.2.1/install_cluster)= A8 nodeo] MySQL©®|] &3}
A o o]F AFoE AR & Zoltt. OSCARE MySQL database®] root |29 =7}
Slojop A= & 4= Q)

e OSCAR installer= AA|A] ARERLY] Ao i3] il WAAE Ao dUlF& =
=of wEhA] AREARE AR 3A4s AdgsiAy, ZEE JES I go= oY /A &
Aol dojd = 2t} wEkx o] FA AFdH FAE & A5t AYsr|E At

.

2.2 RedHat 7.2 9| A}
e OSCAR installer GUI7} *]Z—}ﬂ W], RedHat 7.2¢] AX¥ Perl& o] WHEFE s
“will not remain shared”®} #2 i HAIRAE BUYATH FASE Aaglich

2.3 Mandrake 8.2 9] A}gt
e OSCAR installerE 213]J3}7] Ao, libexpatl_95—devel RPMS A x|&loF dc}. (urpmi
HolE A3Psl7] a4l = Mandrake 8.2 CD7F & Q3}t}.)

# urpmi libexpal_95—devel

o]  RPM< OSCAR® %7] installation®}AoA AXF+=  perl-XML—-Simpled}
perl-XML—Parser Perl modules® %3] ZQslc} = tf&E H#HH o7 OSCARE A X d}7]
Aol perl-XML—

Simple¥} perl-XML—ParserE ¢ 3t Mandrake RPMS A 2|3} Wi o] 9t}

# urpmi perl—XML—Simple perl—XML—Parser




e OSCAR installer GUI(Z, OSCAR installation wizard): xterme AF&3it). ulz}A
xterm®] AXFA] ZApTIA, xterm—

165—3mdk.i586.rpm= A3 Fojof dr}. Mandrake CDE ¥ § t
=

dlo
to

Ay =

[¢]

# urpmi Xterm

e Client ImageE W& W, + 7IA<9 Ax WAA7} BHA Aolt}, =, lam—oscart
A&k w, libtcl.so.00] EA8HA] Z=thE error HAAIE B 5 US

Aot AW o] AL FANE W)

L

mpich—oscar RPM< %

i

e third party package®l GangliaZ A X]slax} 3t OSCAR installerE A 3st7] 7o,
RPM version 1.0.8—2mdk¢! libpngE A X]sfoF 3t} o] RPM-2 Ganglia vl ¥ 39 t}5-9

A A 2 4
package/ganglia/extras/libpng—1.0.8—2mdk.i586.rpm

e root2] default shell configuration fileE< /etc/profile.d/2] startup scriptoll A F9lo] F
7FE 7 kel PATH SAWSTE AGAA vtk o3& Jopto]l AX¥ o] OSCAR
componento] ¢t dS Ft}. wlgbr OSCAR installers= tH&9] shell configuration fileol
Al o] AWMl digk S FAAY g

/root/.bashrc
/root/.cshrc
/root/.tcshre

2.4 Mandrake 9.0 9] A}3}

t}2-9] AL Mandrake 9.0914 OSCAR installerS A a3}7] ol 3foF 3t} Mandrake
9.0 (ZEDelA & = A= vtk To], OSCARA A “experimentally supported”® & Hj3E
dolm, 7P testWt o] FolH & F5Hy] wpeth

e CPANS o]&3}9], t}8-9 perl modules A X 3t}
# perl —MCPAN —e shell
install SQL::Statement

e python 2 compatibility RPMS A Xt} o] 22 OSCAR HJEZF9] packages/c3/RPMS
oA & & T

# cd oscar—2.1.1/packages/c3/RPMS

# rpm —Uvh python2—compat—1.0—1.noarch.rpm

g OSCAR 2.2.1 2128 2 o=



2.5 [A64 2 7€} A 2" F9| A3}

e OSCAR auto—install diskette2 Itanium A =Bl A APE FZ&% &S Aot} &}X
vk network booting2 & A N2 F2e Aol

e Jtanium 1, 2 A28l F AXE [tanium¥ RedHat Linux 7.2 ®iEZ#HES X3S,
OSCAR A x7} 7}53lt). booting® network accessZ €3l standard RedHat Itanium

kernel& AF&-3 4= 9)E Ttanium Al 2~E1L OSCARZ} AUE =238 Aot}

e Jtanium 2 A|&¥lS Linux 34 WlXxFqAM AFE = AEY AHZF kernelS ARE-3of
A2 F23= (network®} disk driveE $3F) M ES =90 QQEH o)A~

A7 £%F Al VendorE2 dutz oz o] 2% st=go] Qe Ho]xd o
HE H2ad 52 on—lines &3l AT Aoty AMEAES o2 A2 AY
314, OSCAROIA A+%+= kernel pickerE AMg&&A Imageo] 2wof 3w, o
“do it yourself” T7F°] ¥4Y Aoty weps Ao F5g ARgA A= FHE v
o] HTh BT} B HRE 94 OSCAR AHEAFS] mailing listE AHEE 218 A

N

S flo oty
flo
1 oY [

(¢}
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T
a9l

i_,
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=
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3 System Installation Suite(SIS) 7} &

SIS(Sytem Installation Suite): SISE OSCARo] A}83}+= cluster installation®] 34 tool=
X System Installer, System Configurator, “L#]1 Systemlmager® TA% o] o, [BM
Linux Technology Center?} Systemlmager teamo| & o & 7|3t} SISE oLy e
olf+2 OSCAR9] cluster installation toolZA] &} git}.

o SISE= 7N 3o A # #E3, -3 3rd party open source©|Tt}.

e SISE AF&3t¥ client nodedl Abdel #5225 dXxd a7t gloh

o SISE FH2EWe 7t to] the Adx @ HdYg ARE I8 databaseS Y F
Al gk},

o SISt AXESdo] HA9 HFOFE RPME AHE-SHTL

e SIS+ heterogeneous hardware 2 softwares A3t} (o] 7152 o1& OSCARWe] A
= AMEEA] gFETh)

o] ol A & Image$} client definitione SISOlA A el® 7ldolm, SISe EA
3}

o 2 T3 imageE©] image serverol] &A1& 4 A}

|¥ machine®] JUA|~E O ZHE captured 4= Ut}

A7 Image serverol A package setC ZH-E Az 4= 9t}

e ImageE UE machine®l propagatedt”] 913 rsyncE Ab&stH, whebad A5 file level
o] update H3gF g-o]s}t},

[ ]
5

[ob)

o0Q

D
o o
N

* Imag

Section 5914 SISE ©| 83t Image update®HS 7tds] A sic)

s OSCAR 2.2.1 2128 2 o=



4 AFAHQ S2H Ax #A4H

4.1 Server Installation and Configuration

(FaAbe}) o]F o] mE Mo Redhat 7.3 7|F o2 A},

Redhat 7.3& “Workstation” class® AX|st}, © AXA] “software development tools"

packageE F7}sls=t}.

411 923 T F

/tftpboot/rpm' o] 7)o HA 2GBY] o &9 &It qlojof strh o3& /et T2 =eholn
of lojof 3km, of7]el Redhat CD9| EE rpmeS A& Zlo|tt.

/var/lib/systemimager :¢]7]ell Z2 2GB2] o] #-o] glojof 3t} Z}o]AE Q] image files
o] o7l 9%},

412 22 GEEE
oscar—2.2.1.tar.gz= http://oscar.sourceforge.neto| Al /roote] T}EZE=3F & ot=
A4 Q] installe 2P 7]EH 22 Jroot/oscar—2.2.1/9 4 st=E HAst Q).

o,

tlo
S|

[root@cluster root]# tar xvzf oscar—2.2.1.tar.gz
[root@cluster root]# cd oscar—2.2.1

a2 H7IA = v o] EE T

regular: 2 ¥ installation materialS 3 3&3+c}.

extra crispy: regular + SRPMS, 3]7]A] ¢]&9] oscar—including
—srpms—2.2.1.tar.gz@°] &7] FA Fo1x Ut} secret sauce: SRPMYHS &S 1fj7]
A o]&& oscar—only—srpms—2.2.1.tar.gz¥} o] Fol# Ut}

4.1.3 EY2H T+FE& 9% Anq 71E 4A

® hostname localhost7} o} tf& o|Fo2 Frf,

e clustert] 9] private network-2 0.2 o|tj¥l 7}=& s} ARt = A3 private ip
address®} netmaskE A A3, B A activate ¥ == 3}, interface control$-
‘none" 2.2 MY 3HE activate A|Z1T},

e public networks 1%k oYl 7t=v 4 AR ofUu}, 74| ki mlE] MgE] =
e AFE

4.1.4 RedHat CD9] RPM file EA}
/tftpboot/rpm< W& %, Redhat ®|E£2 CD 1, 2, 39] RPMS< /tftpboot/rpm | A}k
th. Z}2be] Redhat CDell ti38ll, mountd 5 ofzfjo] A4S Wi,

l
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4.2 (AEALE) F714 Q] oscar packages T =2E

OPD(OSCAR Package Downloader)& AF-&3le] 712 H 23 OSCAR packagesE U&=
st £ on, ojuf TeRr3 HI|AES OSCAR installation hierarchy =,
/root/oscar—2.2.1/packages/ Woll A3k},

OPDE A}g3laat & uf, Q23 Perl modulesE 878 4 9o o] CPANS o]&3]
A gER=s7 Y ofy®, OSCAR Installer® AYAAAM(T}S section FF) GUI
Window7} B o] @O0H Aoz tp2 =7k e

OSCAR®] package®] RPME £ Ui = OSCAREO=Z X Ho] glom, oF £ mpich
o] 7% mpich—oscar—1.2.4—7.i586.rpm 222 o|E& %3] JHo] 7}53dy. o]t
naming< 0S°l] 93 auto—updateE Z=d HZ4o] ).

) YukAow OPDE &3l OSCAR #1714 Fel= thez= W2 RPME AA|A|
olf-zl  EAZE gtk dE  EW monitoring  =79)  Gangia®  OPDEHE]  URES
(ganglia—oscar—2.1-Ltar.gz) ¥ $ S5HS £°] /root/oscar—2.1.1/packages/ol ¥ o™ SIS7t
AR o g oAsle] AW} ZFElo]dE wro] AXAZIth 1 919 Yul RPMS o]# st
AAE BHAA E3th, Fa2 OSCAR-specific package?] 3uhe] ol& pbs package=
B 59 0= o]Fojx] .

10 OSCAR 2.2.1 Z825E] OX 710 =



4.3 OSCAR installer 213}

th&3 2ol OSCAR installer® 2&AIZIth H¢] <device>ollt= ofele] A3 private
HEL 9 oYl o]HlE(e.g., ethl)E o]},

cd /root/oscar—2.2.1

Jinstall_cluster <device>

o] script= the] AL Ty

console’dell A #1¢] A5 18 geto] WX, 5ol oscarinstalllogEs S3l 2<l3]
& ok

9o] Aol AygHom Erpd bt 78 OSCAR INSTALLATION WIZARD GUIZF veERG
o} oA RE = HHEE installd o] o] WindowAol| A o] Fo] it}

e R P e T1



B4 OSCAR Installation Wizard =3

Welcome to the OSCAR wizard!

Step 1: Select OSCAR Packages To Install... | Help...
Step 2: Configure Selected OSCAR Packages... | Help...
Step 3: Install 0SCAR Server Packages | Help...
Step 4: Build OSCAR Client Image... | Help...
step 5: Define OSCAR Clients... | Help...
kStlep [H Setup Metworking... | Help...

Before continuing, network boot all of your nodes.
Once they have completed installation, reboot them from
the hard drive. Once all the machines and their ethemet
adaptors are up, move on to the next step.

step 7: Complete Cluster Setup | Help...

Step &: Test Cluster Setup | Help...

The following buttons are for managing
your node definitions after the initial install.

Add OSCAR Clients... | Help...

Delete OSCAR Clients... | Help...
II Quit

4.4 (AEALE) "Select packages to install"(step 1)
o] A& AFFsPH = OSCARE package, & /root/oscar—2.2.1
/packages/H¢] R package’} A= H T},

12 OSCAR 2.2.1 Z825E] OX 710 =



B3 Oscar Package Selection

O3CAR Package Selection

Configuration Hame: e I Fename

Default — |

) Info... |autoupdate iy

= | nfo... |c3

| Info... Disable Uncommon Client NHode Services

El Info... |Envimnment Switcher

Info... |ganglia

i

Info... | hdfa

Info... | kemel_picker
Info... | LAMIMPI
Info... |loghost
Info... | mpich
Info... | networking
Info... | ntpconfig
Info... |oda

Info... | opium
Info... |phs

Info... |pfilter

Info... | pvm

)

Info... | sis

=

| Cancel | Save |I

4.5 "Configure selected OSCAR Packages"(step 2)

OSCAR Package Configuration

Config... | Environment Switcher
Confiy... |ntpcunﬁg

| Done |

Environment Switcher: o] 39S E3) cluster® LAM/MPI ¢ MPICH = default MPIZ
AARE ¢ A}, o] AL = switcher scriptE AF&3F user level®} system levelol A
Z}Zy vpE = Ak

ARl SefxE A 3 13



E Environment Switcher OSCAR package configuration E|E|E|

Environment Switcher OSCAR package configuration

Environment Switcher OSCAR package configuration

1. Defaultfortag "mpi" canbe setto:
¢ % lam('lam-659")
¢ - mpich("mpich-124"}

Default Configuration || Cancel | |I

ntpconfig: time syncs ¢3¢k public NTP AH

=
=
/etc/ntp/step—tickers 9} /etc/ntp.confE E3] A 4 Ut}

ol testo A& TFS-9] NTP AW E AF&3c},

server gps.bora.net
server time.nuri.net
server time.bora.net

server time.kriss.re.kr

oA timeo] sync¥ = Zeolth. wEbM MHrE=E

(FolA) Fad Ao 2esE uy
Atk o]F AL thevt ol AgstA Wk,

time sever® AF83 X Q). o]

server 127.127.1.1
fudge 127.127.1.1 stratum 10
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B Configuration for ntpconfig

Configuration for ntpconfig

The ntpconfiz package sets up ntp (the Network Time Protocol) on your cluster ||
zo that all of your machines will be synchronized to the sarne e, However, we
also would like the OSCAR server node’s time to be synchronized with the rest
of the world, In order to do that, we need to specify at least one public NTP
server to which we can connect,

Belowr are three public NTP servers that should work just fine for most people.
Howrewer, vou can select/deselect these servers as vou like, You can also add
other servers to the list in the text box belewr, [n the text boz, enter one server
per line.

WOTE: ¥ourmust have atleast one NTP server selected/entered or by default
wou get the three general use public NTP servers below.

General Use Public NTP Servers

| mp-lesouiuc.edu
| mpl.cornell.edu
| nitp.cmr.gow

Additional/Alternate NTP Servers

Enter addiional FQD Nz (fully qualified domain names) or [P addresses of NTP
servers that you would like to use. Enter one server per line.

gps. bora. net A

time. nari. net J

time.bhora. net

time.kriss. re. ko 7

= ]

Reset Form |
£
(= I =
Default Configuration | ‘ Cancel | Save |I

4.6 "Install OSCAR server packages"(step 3)

o] ¥}A o A= scripts/install_server’} A HH thSo] AdEo] X3 Hr}

e 1] included packageZ installdt}.

o T}2 AS 435}l rsyncd, dhepd, portmap? run—levelS 43 nfs, ssh AU AS
A& A1 70 T
/etc/hosts
/etc/profile
/etc/exports
/root/.bashrc

o] #Ago] vt A4 2] &= pop—up YE57F YERIT

EXE

OH
il

4.7 "Build OSCAR client Image"(step 4)

7ol 7]Ee] A A ¥ RedHat LinuxE 2 Ab&stmal 8 49 vl thg AAS el
gk $ o] ZS AlFske Aol 4

e /etc/ssh/sshd.config ©14 PermitRootLogin®] “yes’o]ojof St}

e /etc/hosts.allow, /etc/hosts.denyollA] 2E private subnet®] traffics 383 == setting
afjoF gk},

e firewall software”} private subnet? traffice Ad+alar Y=x <lsho}

d

ARl SefxE A 3 15



A Create a System Installation Suite Image E|E|E|

Fill out the follcgring fields to build a System Installation
Suite image. 11you need help on any field, click the help
button next to it

Image Hame: |oscarimage Help |

Package File: Im Choose a File... |ﬂ|
Packages Directory: W ﬂl
Disk Partition File: lm Choose a File... |ﬂ|
IP Assignment Method: static - ﬂl

Post Install Action: heep Help

Reset | Build Image Close |

Image Name: Image9] °]&& ZAA S}t =7|%S U= AH&3td
/var/lib/systemimager/images/oscarimage Ul #E#] 7} THE0] X1 o 7] image”}

AA A et

Package File: sanple file(/root/oscar—2.2.1/oscarsanples/RedHat —7.3-1386.pndist) = A # 31 installst rpm
S 2AT 4 Utk

=

Package Directory: RedHat CDEX-E EA}g rpm fileso] Y+ directoryES A A ghc},

Disk Partition File: sanple file(/root/oscar—2.2.1/oscarsanples/sanples.disk.ide) & ©]-&3}4] client nodes?]
partitionings A& 4 9t} sample filed] W& ofzfje} At}

<partition> < size in MB> <type> <mount point> <options>
/dev/hdal 24 ext2 /boot defaults
/dev/hdab 128 swap

/dev/hda6 * ext2 / defaults
nfs_oscar:/home = nfs /home rw

size column®] * EA]E partitiono] WS AA 9 diskE A =S 3 &3l nfsol A AFE
st A ¥ 2] hostname©] 994 nfs_oscar®Z T4 A=, o]& Jetc/hosts Lo alias A

Aol Hof 9lormZ default #tS TUE AFE3E FrFsio),
IP Assignment Method: 553+ AF8to] olym, T3] statice A=}

Post Install Action: ZtZ}2] client node®lA] installe] €+5% % client nodeE©°] & 3
S 22 halt, reboot, beep TN ZAAITE “beep"S HHITE "reboot"= A A
BA7F vrAsk ~27F 9tk 2 client nodeﬁ% network bootS &3l AX|sta YA, Abs
© & rebootdt == AAsHA, fHEHI F A AE O Z network bootE Ea FU3 A
S W AX7F Frh wEbA ‘beep” |y Thalt"® AASt] 5 2= rebootA X
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BIOSOl Al boot orderE WF/o] == A o] Ft} beeplZ AAH3IH -85S =2 rebootdleh=
WA A7} oA beep 481E F71H oz it}

(A customized kerneld AF&3Faizl shobm, “Install OSCAR server packages’(step
3)¢} “Build OSCAR client image”(step 4)AFo]o] kAl A3+ kernel picker® A}-&38}o] nli
4 Atk ( 7.4 kernel_picker 712 A =)

s "L @
we} of 5

gk %, "Build Image" W&& TE2W A|AF AR} S package ol
=e] AJzke]l e ft

Y
K
S~

>

oft

s

o

o
=

=2

)

£

S

2

X

aly

procedure:= SIS W& o] & A}F-8-319] shell promptol A

# mksiimage —Add ——name oscarimage \

——filename \
/root/oscar—2.2.1/oscarsamples/RedHat—7.3—1386.rpmlist \
——location /tftpboot/rpm/

9 W# o] packagesEH-E client imageS THET}

#mksidisk —A ——name oscarimage ——type ide ——file \

/root/oscar—2.2.1/oscarsamples/sample.disk.ide

9 W o= YoM THE imageE AFE S client ] partition scheme

(il
i)
o,
e
o

#mkautoinstallscript —image oscarimage \

—ip—assignment static —post—install

9 W o]l = client?} 994 THE imageS install® W] Q. 3k master install scriptE THET,

4.8 "Define OSCAR Clients"(step 5)

B Add Clients to a SIS Image. [2[BX]
wogo s S

Domain Name: |hpcnet.ne.kr Help

Base Mame: [oscamode ﬂl
Humberof Hosts: 1 ﬂl
Starting Wumber: [1 ﬂl

Starting IP:  [203zanzl ﬂl

Subnet Mask: |255 295.255.0 Help
Default Gateway: IEDS 230.7.10 Help

Reset | Addclients | Close
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Image Name: A28 client imageES 47 3t}

Domain Name: cluster®] private network= 93t domain nameS 4% 3t}
Base Name: client®] hostname?] *-&%wS Zgstrp(obe o =)

Number of Hosts: client?] & A3t}

Starting Number: # ®HA clientd] ©]&S ZAA3S7] s8] Base nameo] HIEY A=
Ao}, o]& F WHAH o|F o] Fo]AdEQ hostnameol| = ©] Starting number”} A
7hgk Zlo] 27 Hrh.(d F=x)

(d)
ol ¢} o] Base named} Starting number, Domain name=
TAE 9,

(Base_name) (Starting_number).(Domain_name)

ol

node 1 kisti.re.kr

—> nodel.kisti.re.kr: A A clinet

node2 kisti.re.kr: 5 WA client

Starting IP: & WA cliente] IP addressE& ZAA3g}. o] F+ WA o] 32| client= [P
address= host id7} ¥ =718t A Hok
Subnet Mask: IP netmaskZ 733t}

Default gateway : EE clientE $1%F default route® A3k}

9 9] setting®] ¥y Addclients HES =8 29 S 9%

r°*'

o},

|, 9o AY $4S
Fola|A slFolof Fth.

(F9 28 254 client(Z, C class) oA === HAAsax}
ofg] ¥ HiEgof 3}, IP address® subnet mask® AAS

(FaAral) 919 GUICNA o] Fo1A|+= proceduret shellolA t}2-2] SISHEOIS Alg-3l=
AW 2& AnE £ o] HAS SE 4 FYoAE wrtd gtk AX AayHE F
<nodename.sh>7} /var/lib/systemimager/scripts/ol] TS X, Mo /etc/hostsTHd =
o] clientdHE ¥3el == ool EdT)

# mksirange —b cluster —i1 203.230.7.11 —s 11 \
—c4 —g 203.230.7.10 —m 255.255.255.0 —p 3\

—d hpcnet.ne.kr —n oscarimage
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4.9 "Setup Networking"(step 6)

B MAC Address Collection FEX

MAC Address Collection Tool. k a new MAC address is received on the
network, it will appear in the left column. To assign that MAC address to a
machine highlight the address and the machine and click "Assign MAC to
Hode’.

Mot Listening to Metwork. Click "Collect MAC Addresses’ to start.
= Al Clients

Iél-clusteﬂ -hpcnet.ne kr
thl mac = 00:10:5a:80:1ca
tho ip = 203.230.7.11
El-cluster2.hpcnet.ne.kr
th0 mac = 00:10:5a:80:1d:
tho ip = 203.230.7.12
E-cluster3.hpcnet.ne kr
‘ thll mac = 00:10:5a:60:1cx

=

< athi in = 2N3.230.7.13 r’
Remowve Remove A1l ||= I P
Collect MAC Addresses | assign all MaCs | Close |
Assign MAC to Mode | Delete MAC from Hode | Configure DHCP Server |
Import MACs from file... |  Export MACs to file__. |

Below are commands to create a boot environment.
You can either boot from floppy or network

Build Autoinstall Floppy... | Setup Hetwork Boot | @ Dynamic DHCP update

o] A4 Client2] MAC address®t (WF= A @Al AA3H) network settingS match
Al7IH, AF5 o2 BE cliento] partitioning 2 A® oA imageE copy dte] Ax|sl= A
S 335, “Build OSCAR client Image"(step 4)°| 4] Post Installation Actiono] A * 3}
THE clients FsatA Aok BE wo gk AR Aol Evtal, YA oR gHE o]
g, =S the @A (step 7. complete the cluster setup)ES 2 &&td Ho).

[}

(F29A}38}) PXE(Preboot eXecution Environment) bootingg A ¢3l= NICS EW3IE &£
Atgto] glomw PXEE A|{QskA] &+ NICS 7MA2 S ul& network bootingS ¢34
24748 clientvtt} 3.5" FDDE 7HA1aL glofoF gtk b floppy = network bootings dfal
A} skt "Build Autoinstall Floppy"E AF&3}¢] Systemlmager boot floppyE THE 3,
o] A< installslalzl k= client®] FDDol ¥ o™ PXE booting* H network bootings &
T A "o

—0

"Collect MAC Address" WES F2 el A installdtalz} s clientE AW, ©] client
o] MAC address7} €%9] window®l]l WEbdT} oju] syt ==& 2 E% windowol A
Aelst & “Assign MAC to Node"E ©o|&3le %] Mac address& AZAA|7|HA, 9]
clientel] installe] A|ZtEIt} o] FAHL | client® consoleE E3] <17}a3H, RARP
QAHE, file copyZ/IA EE ARV} SHEH

(FoALE)) e PXEE o] €3k network bootinge AFE-3HChA cliente] AX] 3o Bt
3 rebooting*] BIOSO Al boot orderZ local hard drive’} ®#] &= v}4to] Fojof 3t
t}. floppyE ©]8-3F network booting=S AF&3Ht}W, clientol] installo] €% <, rebooting
Al, RE=A] floppy diskE A|AS| Fojof strh, 28X ko, $19] install} S AlES)A
HHEslto] et A] T
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AFSF) 919 Mac address®t IP address®] mapping #48L =57 B8 v+ HAR
Folol & 4 9}, WY EE =T 9 Mac addressE €3 QuhH, "Import MACs
from file"S AFg3le] MACH =29 IP address®2] mappingS U |4 & 4 Atk
= & WHE Jetc/dhepd.conf o] AH BE =9 [P addressE9 UES #AH A
H 2 Mac address& A5 d49d %, dhepd AH|2=E TA] A &eks o] dth.(titp Al
H| 27} xinetdWlol| Al A5 = &lgof gt}

HO@
»M

(331AE) Etherboot ¥ 71} th& network bootol]l thaid & testE dhA] Edon, ¥4
Ho= OSCAR A= <¢1¢] PXE¢t SystemImager boot floppy(5, “Build Autoinstall
Floppy™& 3l %HE floppy) 9He A gt}

(Faarsl) $9] MAC address mappinge A1H 2] terminalolA]  mkdhcpserver <&
mkdhcpstatic §H A& A&l 24t 4= 9lom Jetc/dhepd.confoll A &<l 3k 4= it}

(

Y

TAHG) wemdhtel AA7F B e 152

ol

o] Ato] &g H A

4.10 (&3 A3 Client Installations

&< Client intallation Y}Ao=2 PXEE ©]&3% network bootE & djojr},
Systmelmager boot floppyE A& wo= floppyE5-E install kernele] HA loadd F
DHCP requestE 3ttb&= Hto] th=u)

0. BOOTP/DHCPE A}-g3le] A ZE-E IP address& Y+

1. TFTPE ©]&-3}¢] install kernelE load3t}.

2. /var/lib/systemimager/scripts/o| A ©]E9¢] <nodename>.sh®l auto—install scriptE Zto
™ o] scriptE clientd] Wal] the¢ A& 33},

3. <imagedir>/etc/systemimager/partionschemes2 %33}y disk partitioning= 3Fr}.

4. A2 el A S /aR PREES T

5. /a 9 chrootE 3%, rsyncE AFE3}9] imageo] U= EE fileS HA} &=t}

6. systemconfiguratorE &9} client®] hardware(NIC, Storage device)E check %
setup oY, 2 7}A] configuration(time zone, initrd, network scripts, boot loader,
modules.conf%)S EAL]2 image fileo] Wa] & sFe] A s},

7. /aZ unmount3Hc}.

4.11 "Complete the Cluster Setup"(step 7)
(FYAFEE) o] #HAES AFPslr] Ao RE client =E7} install® vhxar GAH o7
rebootE &= AJE|QJAA] &Rl

"Complete the Cluster Setup"HES F2W, OSCAR software packageE°l &9 U+
post—install script® 338}, ofelel 7] syslogd, pbs queues< H|E3S AW} client
o] configurationg ¢=sta Q3 AMH]|2~E ThA] A ZFA I
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» makewhatis, slocate, kudzu A H]| =5 Sefo|AE wmTof| Al FX AT}
e C39] 4 AF&3F nodes informationg % 3t}

e MPICH®] machines.LINUXE A # gt}

e opiume 3 user EE 712 0= syncst s A
* pbs¢] nodes A X &} 7] Al queue HEE HA T}
e syslogdE &3 SEo|AE =29 [og AEE AW S F J=F dA3)
o pfilterE E3l Z} service ¥ portoll o3k el 2F HE AAS 3o}

ol

ek,

4,12 "Test Cluster Setup"(step 8)

OSCARe A A)&3t= 7rek3k test suite’} 823 cluster components(OpenSSH, PBS,
MPI, PVM, etc.)E°] ANZE s2et=A] AFE testdth. testzd AHF-2+% error’b HAY3}E
H, A el A7 das HERdATE oha test ol o]t}

i test_cluster

Ferforming root tests...

FBS node check

FES service check;pbs_server
PBS serwice checkimaui

fhome mounts

Freparing user tests,,,
Performing user tests...
G5H ping test

S5H server—rnode

G5H node-rzerver

PES default queue definition
PES Shell Tes

Pt {via FBS]

PBS HDFG Test

HPICH (wia PIS)

LAHAHPT {via PBS)

.. Hit enter to exit,,,

test AIA], BA7] Y test window7} AR = 9 olgl g3o] Ast
testing/test_cluster A HEE shelldl A A st EAS EA e of 3}

4.13 Congratulations!
o]A] OSCARY] cluster setupe] <=3 AT}

4.14 Adding and Deleting client nodes
Add OSCAR Clients: OSCAR installation wizardg ofeje} o] thAa] Al &;sc),

/root/oscar—2.2.1/install_cluster <device>
"Add OSCAR Clients" HEL %24, Define OSCAR Clients($9]9 step 59 F)oA

number of hosts, starting number, starting IP 52 ZA3%3F, Setup Networking($] <2
step 63 FA)FAHS AXHE 2L clientS F7} 3 5 ).
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A Add O A nde L]
Perform the following steps to add nodes to your OSCAR cluster|
Step 1: Define OSCAR Clients... | Help... |

Step 2: Setup Hetworking... | Help...

Before continuing, network boot all of your nodes.
Once they have completed installation, reboot them from
the hard drive. Once all the machines and their ethermet
s are up, move on to the next step.

Step 3: Complete Cluster Setup Help... |

Close |

e

Delete OSCAR Clients: “Delete OSCAR Clients” H

== woA, ARk sk R EE 4
gl & “Delete clients” HES ©] &3] A& 4 At

3 Delete Oscar ... E]E|E|

In order to delete OSCAR clients
from your cluster, select the nodes
you wish to delete and press the
Delete Clients button.

S [clustert
cluster?
cluster3
clusterd
£
Delete clients | Close |

(F2)ALe) “Add/Delete Oscar Clients" 7] @2l OSCAR 2.2.1 versionol|A] £ 3]
test® A Xt 53] AZE clientE F7Fed], 9 SystemImager boot floppyE AHE-
3Fo] network bootE dFarAl SHUFHA, WFEA] Al 22 boot floppyE THEOA AFEE A S
Ealcia=

(22 AF3F) OSCAR installation wizardi= 3F sessiono|A] ==& A& 3 A A ==
= Fhehe Ae AdstA det AR =EE v Frhstaa @ wkEA] OSCAR

installation wizardE ©A] Al 23 3 sfjoF 3k},

N

.15 Starting over

2 OSCAR installation IS thA] A1ZHatar Aok, HA] /root/oscar—2.2.1/scripts/oll
A& start_over 2AHEE HAPAA AE Aght) o] A2 AW 7t OSCARZE A A x| 273
& st7lell AEE At H=F s 13 A % 5 A
login &t Hx] A4S AL AS AT ol oA installos] FAE SHHEF T2
2HY g3F WA G shr] A o]t

o o 2
fronx
oh
ol
N
ra
2
e,
29
ol
3
0Q
o
[
=
o
rot

(%3A}8) start_over A HELE uninstaller’} ofYt}, o2, RedHat 7.x seriest™ A4
o]2Fe] class® AXE W, 7|EzHoz LAM/MPI RPMS Ax8A3, O0SCARE
installation A Fol ©]#3F RedHat—default RPMS A A3 %, OSCARE LAM/MPI
RPMS x| gt} o] AHlolA start_over ~2IAHES 2 3PsH, OSCARE LAM/MPI RPM
S A ASA W RedHat—default RPMS Al A X314 &= ¢kt
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5 EFo|AE A|2H Ho|E/Qad o=

FEoldE == AAo] M2 hardware drivers A 3loF AL, =& |22 compiler
= installdtzx} & wf, =& kernel patch/upgradeZ 3o & w] OSCAROIAE= sis9
SystemImagerES A}83to] ImageE update T EA A 9 LS & 4+ 9t} Image
£ updatedt= W= AA F 7FA7E 9l

gD
Aol chroot®: mirror directory (var/lib/systemineger/images/<imege name>)oll S 714, vlx] &z A}
€ %< machine?! AAT, rpm 2 7]EF H83 compile R AR ZAHFS ©] imageol that

ol & 4 St

(s 2)

sh9] clientE #3l], 214 console ol Hogh 2AS 3 & ol oA K Zo|
getimage™ @ o] S AL&3lo] Aujol] 9]X|3 ImageE updated 9= Utk

ImageE updates}”] ¢33+ dxl= o3 2o}

rot

client(e.g., clusterl)olAq HA3 AL I teo o

qE e AAA .

okt
tio
=
R
=
o,
ol
ot
rlo
—
wm
<
o]
(@]
[N

[root@cluster] root]# prepareclient

A (e.g., cluster)ol Al t}&2 WEo]E W2l Image updates A2},

[root@cluster root]# getimage —golden—client \

cluster]l —image <image_name>
o] 7] A <image_name>< AN 2§ ImageZ W5 Ao, =
o}, 129 client®] root file system Z A7} Al 28 Image® W59

E
rLo
ol
2

r\-ﬂ

Su) ulru
o
N
s
)

NZE o
e

#apel

] 7]%01] W=7 ImageES update 3FAF 3TPH <image_name>°l] o749 Image °|&S
Joj = Hdh, M2 #4349 fileol HalATt rsyncE AFE3Le] copy7Zl o] FolA =2 A 7o)
12 ‘Erﬁ Hrh A2 = imageE SIS databaseo] F71sH7] fdlA = v WHEHOE A}
st #o

oo W‘ o [‘_.~

[root@cluster root]# mksiimage ——Add ——nobuild \

——name New_Image_Name

W A E2 W= o] images ol &dto] 7 AAnES AP A s} Ik client definition

& T 2ol ARefael .

[root@cluster root]# mksimachine —U ——all \
——image New_Image_Name
o] W& & 7} AAx==9] install script’™= updateXA] 71T},
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e she] Akl disiAw AAEAE staA & wl= ——all &4 4] ——name
Node_Name= AF&-slH Huf,

Ho
lo
ok
rf
—
p—
ok
rZ
[\
—r
N
L
X

)

: F o] 93] AjZo] update ¥ ImageE EE cliento] T
3 ALY sid+= 2+ client(e.g., cluster2)olA o9 HWHoE F3std =}
—directory +A-& AF&ste] Aalx dEEgd disiAy duolE 3 % 9tk

[root@cluster2 root]# updateclient —server cluster \

—image <image_name>
9ol A A F=AE fileo] WINAT copy7t o]FOAAX B R, A7) o HE k=t
updateA] Jetc/systemimager/updateclient.local.exclude ol Al E U5 updateo| Al AL ETE 7]
o = /home/*, /etc/HOSTNAME, /etc/sysconfig/network—scripts/ifcfg—*s©] 3X3het}
sshE o] &3l= 7Fst scriptE AAdste] 919 WHE EE clientdl tis] AarZd
Atk 52 ¢3 packagedlol E0] 3li= cexec(s) commandE AME3le] RE SFEoldE
= (e.g, clusterl, 2, 3, 4)° it updateE one—liner W&EHAZ & = 3|

%r%

[root@cluster root]#cexecs :1—4 updateclient —server \

cluster —image <image_name>

& 4% 9t} o] W] 9|9 updateclient HEH ]S

il Lot

oo
)

vl

[root@cluster root]#cpushimage <image_name>

c39] WHEojo tdt vl Fa th-2 web pageoll Al S 5 Stk
http://www.csm.ornl.gov/torc/C3/C3documentation.shtml

SIS9] th&Fetar F5-3gk 75l ds]A = o web pageE #x38h7] upgit)
http://www.sisuite.org/

(FoJArtah) e 7 A= Es AS5E ARGz} i AH oA tha tfEol
AYFAA &Qlg &, 72+ Aot PXEE o83 UES FES s sfof g
systemimager
xineted(tftp)
dhcpd
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6 7 A7AE A B FeAG
6.1 C3

ORNL(Oak Ridge National Laboratory)ell4 7l%3t C3% PC cluster?] AlA~®l #ElE &
7] 913} user interface® 7IEE AT} C3+ command line interfaceo]™, &3+ v}
A Yol e sEste] A8 A F A}t A9l OSCAR packagedl+= 3.1.2—1

o] 9Jom, multi—thread=® EXLO}Uﬂ Z GFE9 clusterd] sl %= scalability® ZEEE
AE ATt 39 WHol= b o MHsolA ddsie, 543 ==& A QGeHA
AL (YA 1-4 ¢ %0] 5— FEolAdE =59 gt ¥ (single—system illusion)
o= A,

o mx w4

&2

cexec — c39 7} O”?_WOJ utility Z2A] 25 SFgo]dE wto fsle] ojw EFeo A
o Ay 4 2

cget — EE %ﬂo]odif_ iEEE—Hr B A3 9 F2 gYEYE AR HALE
ARgERTE B o] F Holl m=olFo] Eolx o] Helsitt

ckill — 25 SolAE w=oA g5l —‘—E—.@?} processE oAl & uwf AP
cpush — 9 F2 HEEZE BE SToldE =to] HALS uf ARg3it)

cpushimage — <o) ool A H.=o] clientel] imageE updated uw] AR&F T}
crm — EE SO E wnto EAEE 3d 52 YYEYE A9z} 3 uf ARE-g)

cshutdown — BE Z2}o]dE =% shutdown, =2 reboot Al Zuw] A}-g3lt}.

gk oojtt,

rlo

ohe
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H root@cluster: ~ Q@gl

[root@cluster rootl# cexec "ps -ax | wc -1"
ozcar_cluster
proceszing node  clusterl,hpenet,ne kr
processing node  cluster?,hponet,ne kr
processing node  cluster3,hponet,ne kr
proceszing node  clusterd,hponet,ne ke
————————— cluzterl,hpenet,ne kr--——————--

[root@cluster rootl# cget fetc/lilo.conf Aroot/tmpZs
receiving file list ..., done

frootstnp2dlilo,conf _oscar_cluster_clusterd hporet,ne ke
receiving file list ,,, done
frootstnp2dlilo, conf _oscar_cluster_cluster? hponet,ne ke
receiving file list ., wrote 32 bytes read 461 bytes 197,20 buytes/zec
total zize iz 929 =peedup iz 1,88

dane

wrobe 32 bytes read 459 bytes 196,40 bytessszec

total zize iz 922 speedup is 1,88

frootstnp2dlilo,conf _oscar_cluster_clusterd, hporet,ne ke
receiving file list ,,, done

wrote 32 bytes read 461 bytes 197,20 buytes/zec

total zize iz 929 speedup iz 1,88

Arootstnp2d1ilo, conf_oscar_cluster_cluster3, hponet,ne,kr
wrote 32 bytes read 459 bytes 196,40 bytes/zec

total zize iz 922 speedup iz 1,88

[root@cluster rootl# ls -1 Aroot/tmp2s

total 16

—pU=r=—r== 1 root root 923 Jul 4 10:14 lilo,conf_oscar_cluster_clusterl,hperet,ne ke
—pU=r=—r== 1 root root 922 Jul 4 10¢56 lilo,conf_oscar_cluster_cluster?, hporet,ne ke
—ru-r——r-- 1 root root 922 Jul 4 11:01 lilo,conf _oscar_cluster_cluster3,hporet,ne kr
—ru-r——r-— 1 root root 923 Jul 4 10:14 lilo,conf_oscar_cluster_clusterd, hpchet,ne ke

[rootlcluster rootl# cpush tmp/ganglia/RPMS<ganglia—monitor—core-gnond-2,5,1-1ozcar, 1386, rpm Aroots
building file list ... done

wrote 87 bytes read 20 bytes 71,33 bytess/sec
total =ize iz 107015 spesdup iz 1000,14
building file list ... dome

building file list .., done

building file list ,,, done

wrote 87 bytez read 20 bytes 71,33 bytes/zec
total zize iz 107015 speedup iz 1000,14

wrote 87 bytes read 20 bytes 71,33 bytes sec
total =ize is 107015 spesdup iz 1000,14

wrote 87 bytes read 20 bytes 71,33 bytess/sec
total =ize iz 107015 spesdup iz 1000,14
[rootRcluster rootl# ]

ol  FFIAel gk AAG Y& o web—siteE®  FF3s}7]  wpg}
http://www.csm.ornl.gov/torc/C3/

6.2 disable—services
disable—services OSCAR 3] 7] A &= cliento] & t}29] serviceE disable A 71T},

e incoming mail service: sendmail, exim, postfix HEES disable A7t} o] AL ZT}o)
AE =2 500+ HWAds A 7Y, SFoldE =25 ¥ro 2 Yrki=(outgoing)
Hdo| thej = S 51K et YRR vde SH0R HuUA Y 28X &S 7

£, mail service queue®] EWZF F crontab®| cron.hourlyel & mf A7t queue® mail
S A A Es
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e Kudzu: v H®A]vlt}, Kudzu service® AMZE 3t=dolE AAst=d B2 AHS &
Histoh, A7) o] FEAIZMS ©@EstaAl o] S disable AlZITh

e slocate: slocate servicex R local file systemeol] W3] 7124 © 2 ( Distribution®] u}
g mjd, &8 ) top—leveld find HH|E 233l BE file nameS AYA 3},
locate WH|E AL-&3F WE lookupS 7}Fs3hAl 3R 9F, top—level?] find HHo]&=

e
X33t system resourceS ARSFEE disable A|ZIT}.

e makewhatis: makewhatis H#Eo]= crontaboll 98] A=, Linux Distributionel] wa}t
g S w5 vl g o)X JQduAE YIS}, slocate®} PRIIA|R o] WEH ] A

3l system resourceE AESFE R, disable A 71T},

$19] MHu|2E2 uninstall A7 Fe] ofye}, ©@A] disable Al oS 52817 nigic). e
A= AAE 1Y MY 2=E enableAlZ G AT

6.3 HDF5
HDF5+ data format specification®} A library® ©]F°Z Hieracrchical Data Format
producte]t}. HDF5% scientific data formate] B8] o] €= & & t}Lo EAHS zl=

e reserch, development 12 a1 production &4l F i, HEH(varied) dataES Z 72
3}71918l, thokdk datatyped}t A (attribute)S AF-83}o] user—defined hierarchical
grouping structureZ A3},

e MPI I/OE A}&3}= parallel computing platformol A 2 3§ H .

e compound, user—defined datatypeS X &3}, ©E encompassing datatypes A3},

o Mg F FARAAE HAEBA = AN, o]2X 02 1 terabyte o]d)& A7t

o},

HDF59] ¥A4+= /opt/hdf5—oscar—1.4.4—post2/doc/hdf5/index.html2} web—site
http://hdf.ncsa.uiuc.edu/HDF5/doc/ oA 2SS 4= Qlt}.

OSCARE HDF5 libraryE  Jopt/hdf5—oscar—1.4.4—post2/doc/hdf5/lib/oll A Xst, & A<
OSCAR B} Ao+ serial operatione ¢3F library?to] £9] o}, parallel operations ¢ 3k
library= 5% OSCAR WA F712 o go|t},

HDF5% parallel mode® #A#A3}o] installd wollx= th&9o] F 71A] Foefjof & A}3lo)

o]
PR

e gcc—2.96 A o= HDF59] J&S F+= W7l Ak A=z 52stA 3171 3l
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A=, HDF5¢ MPI B 2.960] old gee® FHudsjof 3t} HDF5 group ©)E 93
2.95.3 Y geecEs FH g

e kernel 2.40]42] @5 2o|A MPI9 374 HDF5Z parallel mode® 7yl shu), w=A
2GBoldel  HdArlE AYs=EF  dAdor vl o> MPICH?Q install?]

configuration command—line optionC.Z o|& F o o|t},

—cflags="—D_LAGEFILE_SOURCE —D_LAGEFILE64_SOURCE \

—D_FILE_OFFSET_BITS=64"

6.4 kernel_picker

kernel_pickeri= OSCAR image©l| default® X% kernelthAl T2 kernelS AR&38FaLx}
s w), & ¢ A= Perl scripto]th. OSCAR installation Wizard®] Select packages to
install"(step 1)¢F "Configure selected OSCAR Packages"(step 2)¢ #A =7t th&
Z<£S 4l kernel picker command—line W®HAAE A& = A} ofFH FA glo] o
Heo]E A2l interactive modeol A BZFshH, Al&E image ©]EY-E], kernel®] A
AE T2 AduE g=HstH =} kernel_picker T2I13ML BE OSCAR image? $A
7} /var/lib/systemimager/imagest ol vt 7FAEY, default OSCAR imaged] o|&<&

oscarimage ©|T}.

kernel_picker: /opt/kernel_picker/bin Y #EZ o] X%}, HTML, Postscript, PDF,
plain text®} manpage formats® A7} A-FHT}E manpageE HeH oSS #%3517] v
=

$ man /opt/kernel_picker/man/manl/kernel_picker.1

6.5 loghost
loghostE ZF AlAF=E9] syslogZ7} A1¥ 9] log fileo] AFHEZE ZF =T 9] Jete/syslog.conf
9} ¥ ==29] Jete/sysconfig/syslogES HF S syslogd®t klogd daemonZE THA] A ZFsic)

6.6 networking
Network package= OSCAR AW £ caching nameserver® 52325 AXH}

/etc/name.confoll Al configurationS #¢1dk &= ¢}

6.7 ntpconfig
7182 02 ntpd HEE run level 2 ~ 5olA] BEA] AFEEE AAHHATE o]El o]f-o A
71 uninstall glo] NTPE disable Al7]H ™, T2 WHAE s}

# /sbin/service ntpd stop

o] HuHoj= w@x] dAAo AH3F< ntpd daemond stopAl7]E FEWEH, HE A O
NTP2] AlZHs 97 f8l- = vhae WEolE A
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# /sbin/chkconfig ——level 2345 ntpd off

NTP9 restart W@ o]} B &A1 start—upS $3F WHoj= ofdef 2}
# /sbin/service ntpd start
# /sbin/chkconfig ——level 2345 ntpd on

NTPe| w3t z}AIst AW = http://www.ntp.org/ ol 9+ Documentations #=3}7] wvigk

(FA) fol ARE NTP Mujel Adiz HJE5d 5 d=As tao ¥Iols o8&
1

6.8 ODA

ODA(OSCAR Database)™ OSCAR 7l&e] d{-=Z Al W= packageZA Mysqle AF8-3h=
Perl script® 2 Eo] o™, OSCAR clusterE 3%+ databaseE A& 3%t} oda package
= OSCAR cluster®} OSCARo|A A}g3}E= software packageol| AM&E = tvhokst HAWE
Aot AL retrievedsts Hl AREET ARAIEE W& O] vl ES Frxsty] bk

6.9 OPIUM & SSH

$ man /usr/share/man/manl/oda.l.gz

OPIUM(OSCAR Password Installer and User Management)< AF&AF(user)9} <43
(password)E ¥, ALeAF Al HdS A A F=7]( defaults= 153 ) w2} Zh
o HARET

/opt/opium/etc/sync_users.conf9] I W& WHASI] thE gdo disidE o] V|F
AREE = ol

OPIUM package= H3F SSH key setups st} o] A& SSHO| user keyE generate
3l start—up 2= HE(Jete/profile.d/ssh—oscar.sh)E /Jetc/profile.dol] XA o2 7}
ol Atk o] AAHES E7F userEol password Y §lol, bdsHAl dAle] S AE
01/‘1 Apg-Z o] Q@ a7}al(traverse) & 4 UEZE authorized_keysES WHET} ojufjof] w50
WAEL user? home QE“EE]OH TNEojA B2 HIE Al home UHEZE ZHzHo] A
A =20 mount HoJoF sl I Jete/profile.dd] A2 HEYE OSCAR 2.2.194= Ak

o

=

R

Fl

o= LZHO}X] Fomg ysert WEA] head =E=(A 9 AAgHAAL] A w=
of =918 3 W o] AS sjof st} SSH1 ¥} SSH2 protocol EFE X Q3sHt}.

(FFaAkal)  OSCAR+=

7] o2 clusterWolA telnet® rsh, ftp 2 7]&9 legacy
networkings ARE-3IA| &&=

Bz
T T —
otk Al Buk )b RE ssh, sep, 1Al sftpE ARSSkH, flell
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A Holzl ulel Zro] RE AR AE 93k authentication % key managementE AEOE

A 2] gt

6.10 PBS & Maui Scheduler

OSCARY open source B 2] PBS, OpenPBSZ job launcher®} batch queueing system@®
Abg3it), A48 version(PBSPro)2] PBSE  EA3kt}. OpenPBS+=  7]¥-2%<l  FIFO
scheduler® A}&3l}, OSCAROAM = BTl A3 open source scheduler$! Mauis thal
A3t OSCAR 2.2.191A4% OpenPBS version 2.3p16% Maui 3.0.7p8% AF&3gtch
Mauiv= % OSCAR HWHelA A& updated Zlolvh. 7|22 <1 PBSS 7|52 OSCAR
test suite( “Test Cluster Setup"(step 8))olA E|AEZH, I3d OSCARY TFE AZEY]
g HAEE Wi, jobE launchA7]& 93-S PBS7F kA ®th. OSCAR:= PBS®| H~
E7} S5, PBSY Mauis A A7t

72 OSCAR cluster®] Ab&AIEo] o Ao PBSE Ab&3s] ®A E3chd, #exs A&At
oA PBSol AH$dt= W L3 HHE(OSCARONA A|&38= sample PBS script, User
Manual)E AlFaoF 3+ Aolth, At step 894 PBSY HAEE A383+H /home/oscartst

ol A sample PBS scriptE & 4 9& Aot}

* PBSAA
71x o2 PBSE queuett cluster—specificdr parametero] thdk AA glo] A Ht}.
OSCAR+E= PBSE SIS9 databased] Y= FEE Ed=Z PBSE AH¥ 3l “Complete
Cluster Setup"(step 7)9 o] OSCAR WizardolA Ad=H, PBS #H7]A N9
post_install(/root/oscar—2.2.1/packages/pbs/scripts/) 2T HE7} A= oju 7]E9]
PBS configuration®] &73chH, o] configurations ©o] 24 ek WS WolA, Ao 3
o] A & PBSY parameterE AASTE a8y 7 o] AfoE EE parameters
OSCARY] defaultgto @ AF&3Faizt 3kt}b™, post_install 2T HEES "——default" A3
St command promptujol A A dJA] 7| T},

amgr< queue®} PBS server parameter® AAst= Wl AFEE 4 1o, OSCAR PBSe]
post_install 2T HEAA] o] AL ALE3t T}l man pageE o€ = 2}2‘/} PBSA
admin guideE ¢}= Zo] o|A & 9]s]= 7 wE ot} o]

0
= OpenPBSe] Fdo]AM ARS S5 F AL ‘ﬂ%% How tEes & o U

e PBS Resource

#2 A= Z+ nodedl “property’S AAE 4 o, PBSolA = ©] propertiesE
‘resources” 9} 2 oJu|Z A8t} ALE-A7F qsub M HEOIE AFESEY] jobs submitE u,
AR AE B 54 nodesE ©] resourcesE ©]-838te] A 4= Qlvk. 7} nodeell i
3} “property"s= OSCARS] 79~ /var/spool/pbs/server_priv/nodes oA A 4 glom 1
8-S WA PS Aol W=A] PBS serverE restartAl Aok WA Ulgo] AL} oA

o T qmgrdHolE AHgdtel @ Sm gk
e FAQueue
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PBS queued] thgh 7Hd ARkl Q= 130l 543 nodes® 1w AFEo] drka
WA e Aeltt o3 (noded] propertyE AME3IIL QLE queue

sa) Adwrd o Apdol ofyth. Wl 4719 node® AREEHE queue’t HelHo] 9
A, o] A2 clustert o] oJ® 543 nodeot= Ao A &t jobS submitd wf Fo
g = o2 AL clusterd nodes, ppn(procs per node), walltimesol ™3 (max, min)3Zk

m1m
=
il
32
o Mo
=)
i
2
fo,

olo] Eo]7k= MY oAl jobo] APEEE PBS job scriptE ZHA st Aolth
W EAE nodeE AFEslaAl skt A3zl Sl nodeol WEF resource attribute,

= propertyZ job scriptllol] HWAJE] Fojof 3t}

vkl PBS serverd] ek RE AA AHE Buxl sopd oo HEHolE AL&shd o)

# qmgr —c "print server"

gmgr interfacex AMEE queue? 1 parameterE Aost= d AR ¢ AU T
OSCARel A A x]3F default queue®! "workq"®] parameter®= WA 4 Yt} o= &,

workq®] A ARE Wizt v, vhao] HEolE Adstd Hn

# qmgr —c "list queue workq"

m

=84 #E oM, SAT ¢ WA A doH vEe AREehd "

# gqmgr —c "set queue workqg PARAMETER = VALUE "

o] 7]l A PARAMETERE €9 "list queue workq" M#Eolo] o3& &2 parameter= 3}
tolw, VALUEE L parametero] Fizt &= Z A3 gholth. "print server"¢} "list
queue” oIS Tl WA &S AT 5 3l

Tk post_install U”ﬂoié "——default" A3 A AFgschE | AR HAAD &
S ¢lo] Mg A "rd. =3 0OSCAR default wallclock®] limit< 10,000 hourso] =&, %
Ak grow WA A g

ol#f = PBS9} #&lE Aol EEo|t)
OpenPBS: http://www.openpbs.org/

PBSPro: http://www.pbspro.com/

Maui Scheduler: http://www.supercluster.org/

6.11 pfilter
pfilter= perlZ 2Md ¥ firewall compiler(/usr/sbin/pfilter)e]™, Linux kernel®] packet
filtering 7152 AEZs=d AFLHT} pfilters A28l A x}p7F B33k iptables A€ S

27 kA &k (/ete/pfilter.conf, configuration fileo]A]) high—level®] directive?FS A}
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g3lo], =02 A3 (/usr/sbin/pfilter.cmds FF)E =& WwEO A 9

OSCARZF Ax1" ), 71£9] pfilter A1¥ configurations A E2 configuration®} Z3HA] 7]
, X3 client machine® M ZE pfilter configuration file2 wHeEth 1 A¥E vks5ojz

configuration t-2] 45 sk},

o 7|29 AW 9d) FLE FE UEY AAL IUlE main OSCAR AH w=ToA 3
¥t

e OSCAR AH =9 RE ZFo|AdE OSCAR nodex ssh =198 BE o s3]
Sgaith (WY BE FHO|AE w57} real IPE AHESHES AAT A, o) FolA 24
FeholdE =0l access@ = STk o] Zlo] HHF Wik shA] ehrhal e, 7
FeholdE =29 pfilter LS A8 Folofdt. AAIF &2 man pfilterE
Farer] wped)

OSCAR A1B] =E%* http serviceE EE 3o & & &3}
QEF-ZHE], 1 & BE YEY
syslog® bad network packetol] t

=
clustert¢] =7+ BE F7F9] network A4 s-&¥}.

WA OSCAR A®|7F 5 71 ol HESY =5 7Fx| 11 JQuld, pfilters L35 A public
network card® ZA3 F packet forwardingE AdA 7|9, 7}ssictd oE UeA

network cardol]l ™3} network address translation(NAT Howto I%)S Y3 == 3},

pfilter= default’} turn—on JEjo]l™, o]AL FH2HE 93 “good defense in depth’=
A74e 4= Qdnk, olw o] el Az, pfilters disableA]7] A} gtobH, th&2] Ho]E A3
st Ho}

# chkconfig ——level=2345 pfilter off

o

pfilterE stopA717] eir = vEo] WS AHEshd At

#service pfilter start

6.12 switcher

OSCAR+=  system—level default MPI (implementation)S A®sl= A3 ALEA7}
system—default® overridedtal A}Alo] {sl= MPIE A8stE Ao Qo] Ldbx 9l
mechanism< A &3t} o] AL = o] £/ MPIZF OSCAR clustere] install® == 3}
™ (e.g., LAM/MPI®} MPICH), =3k A8kl Al MPI implementationol] thgh g €hgk M e

= <o

e setting the system—level default
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system—level MPIE A¥35l= d o] th-2] F 7FA] Wo] Qi)

1. OSCAR installationZ©l], "Configure selected OSCAR Packages" (step 2)°lA
"Environment switcher"oll 4] MPICH ¢} LAM/MPI Tl Ael&d 4= it}

2. root2A o WHS Asic),

# switcher mpi ——list

A

Q4

o]8 7}%53% MPI implementation®] ZZHHEt}. o] FolA 3YE system—level default®
N
|

sh71 fleiM = vhae BEE WHh

# switcher mpi = MPI._ NAME ——system

o] 7] Al MPINAME $]9] “——list” W#HolZ &5+ MPI 5 sjpo]ojof i),
"mpi = MPI_NAME"ol|A] ‘=" & Aol F3ko] glojof A= o] ey,

aA}E}) "switcher mpi ——show"®H Ho]S %3 default MPIS &<ldt 4= <t}

(

o

(F9AE) switcherE E3f AE3F System—level default MPIE= €A3 7] (default=
15% @92 cronde] user information¥ & syncAlZ)E Z} nodeol] AuZE ot ulz}i
swither® A B3l o]%o] configuration information®] A5 2 v} “push’2 wj7}l#] 7]
gAY =& Jopt/opium/bin/sync_users HH S promptdoll A AdY A|AoF 3t}

(F2)2}8H) switcher #o]E o] €3 default MPI implementation®] A& 2459 RE
shell environment(PATH, MANPATH)ol| #&%tt 28} o]n] A &<l shellol 3l

= = AA &=

e setting the user—level default
user—level default setting H'H-< Ao 72 system—level default setting® Zt}.
‘——gsystem” argumentE A& o= givh oS 1 oot}

$ switcher mpi = lam—6.5.9

MPI ©]Zo°] “none’S AF&3H, {3 module® 22 &A Ht}. o]
A% 9

softwareRtS loadsto] AR&38h= 2 A S AREAREC] o] & ¢ Sl Welth

T

$ switcher mpi = none

user—level defaultE A|-¢-31xF b ( wWebA|, system—level default® ¥ Eo}7Faiz}p gk
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$ switcher mpi ——rm—attr default

t}H) “default” attributes AFE-3hH o}

o]9]l 9] AT LS switcher man pageE FZ3tZ wiEt)
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7. FREA

OSCAR — http://oscar.sourceforge.net/

NTP — http://www.ntp.org/

C3 — http://www.csm.ornl.gov/torc/C3/

LAM/MPI — http://www.lam—mpi.org/

Maui PBS Scheduler — http://supercluster.org/maui/
MPICH - http://www—unix.mcs.anl.gov/mpi/mpich/
OpenSSH — http://www.openssh.com/

OpenSSL — http://www.openssl.org/

PBS — http://www.openpbs.org/

PVM — http://www.csm.ornl.gov/pvm/

System Installation Suite — http://www.sisuite.org/

LUI — http://oss.software.ibm.com/developerworks/projects/lui/

HDF5 — http://hdf.ncsa.uiuc.edu/HDF5/
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