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e Philip Papadopoulos
e Mason Katz
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e Nadya Williams

e Federico Sacerdoti (past member)

Scalable Systems Pte Ltd in Singapore
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e Laurence Liew

e Najib Ninaba
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e Sivaram Shunmugam
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e Roy Dragseth

e Svenn Hanssen

e Tor Johansen

The Open Scalable Cluster Environment, Kasetsart University, Thailand
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Open Scalable Cluster Environment

e Putchong Uthayopas
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e Somsak Sriprayoonsakul

e Sugree Phatanapherom

Korea Institute of Science and Technology Information (KISTI)
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e Jysoo Lee

e Yuchan Park

e Jeongwoo Hong
e Hong Taeyoung
e Sungho Kim

Sun Microsystems

Sun Microsystems has supported Rocks through their gracious hardware donations,

most notibly the 129-node cluster that was built in two hours on the vendor floor at SC_
2003.

Advanced Micro Devices

AMD 1

AMD has loaned us several Opteron and Athlon boxes to make sure Rocks always
supports their latest chip architectures. In addition, AMD co-sponsored Rocks—-A-

Palooza I, the first Rocks All Hands Meeting.

Dell




Dell has loaned us several x86, x86_64 and ia64 boxes to make sure Rocks always
supports their server hardware. They have also provided extremely valuable bug

reports, and feature requests. We thank Dell for helping make Rocks stronger.

SilverStorm Technologies

Silversiorm
TECHMDLOGIES™

SilverStorm Technologies (formerly Infinicon Systems) donated 64 nodes worth of
Infiniband gear in order to provide an appropriate development platform for the Rocks
team to produce the first version of the IB Roll for SilverStorm fabrics.

Compaq Computer Corporation (Now HP)

2

Compaq has donated several x86 and ia64 servers to the Rocks group for development,
and production clustering. We gratefully acknowledge the support of Compaq Computer

Corporation, especially Sally Patchen, the California Educational Accounts Manager.
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Robert Konecny, The Center for Theoretical and Biological Physics, UCSD, San
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Matt Massie, Millennium Project, UC Berkeley, CA
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Matt Wise, Advanced Micro Devices, Sunnyvale CA
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frontend A]2=®e] = QF UELI HA oE Ho

EEEEERES

14. Gateway & DNS & A A 3slr},

JEF HEHT &dH

HOIEQ0]: |
17} DNS:
2R} DNS:
3RF DNs:




o
I
3l
o
|
=

[l
0
e
1= g fir ol Ok
2 s5f © F B
ss7*8 m B o
K= o B __c._mw_ATmM
Fmwm w e W Bl ——
oo = B — Lok
TaEq T o Birglzl
ELEL & ol T
o ]
=
b

16. root 3= ¢




17. Frontend o] LA 28-S 93 & frontend AXE A1z wf 713+ roll CD &

25% Bolt,

Roll &x|

aset+hpctkernel - Disk
ErUSHY A2

4 WE Roll o BAbE thgoliz B ol AHgAbe] Qo] A

a3k @
Installer + Rocks Base CD ¢ W& frontend ¢ local 3t= tj2Fe| EALE Aot}

haze+hpc+kernel - Disk 1

Roll 'basethpoctkernel - Disk 1'E
SASt D RUSUCE

Sfer AIRIO| 2T YU,

oz - Disk 1
Roll 'os - Disk 1'E =2AStD 2ISLLCE

SF2F ARl 2 AU

os - Disk 2
Roll 'os - Disk 2'E =2ASID USULCH
FZE AIZHO| HE ARILC ..




itney) -- k

314 E3

+ librawl394-0,10,1-3-1386
t 104k
1 Library providing low-level IEEE-1394 access

cEE E...

13
32
531

& |

19. vpx|eto g R E Ryt AX ¥l post AH AAHEY} wagte=g A3s Ao|t}
o 2

olglgt Mgt = o] EUd frontend & AFHETh

1.3. A== A Xx]35}7]

1. frontend =29 root 2 =121 3}&}.

2. 7Axt==2] DHCP £%< capture 314, Rocks MySQL database o 12 at7] 93
&% Ayste

# insert-ethers




Insert Ethernet Addresses —- wersion 4.8.8
Opened kickstart access to 18.8.8.8/255.8.8.8 network
Choose Applionce Type

Select An Appliance Tupe:

Compute

PYFS /0 Hode
Compute with PYFS
Ethernet Switches
Myrinet Switches
Power Units
Remote Manogement
HAS Appliance

o

'Ethernet Switches'E® A ®&7]|E U Holth oA H-2 managed 29X E°] AH-&A7}

~9A% AgaE BUHS 5 dES 2927 A8 P Fid W@ DHCP 232 &7

o 2ol o

insert-ethers W#-& managed ~9AE 93 DHCP £3S capture dte] ©o]ZA-E Ethernet

Switch & A A&, o] AHZ frontend ¢ MySQL database |l # % &Hc}.
Frtdog aAgshd, oty £9X%7F DHCP 23S broadcast & wi7bx] 2 E& 74y

o~
ok e 10 & F, 52 insert-ethers 7} J&3] oful A9AE 2Aste] 24s A

2o, F1 712 AF&3}9 insert-ethers & FX|A| Aok 3t}




3. thew} g gho] b Aoltk

Inzert Ethernet Addresses —— wersion 4.8_8
Opened kickstart occess to 18.8.8.8/255.8.08.8 network

Inserted Appliances

Press <F18> to quit, press <F11> to force quit

o] A& insert-ethers 7} M2 A= E 7vEa gleS BolEt)

4. Rocks base CD & AXsl1ux} 3= A WHA Axlwsod dojg Fe2H AXlwere

[P ¥4+ 10.1.1.254 =F-E

18
>
(o
fu
N
9
™
i)

5. AAgtaAt sl A WA AMte=E At
6. Frontend :==7} DHCP &3S W Zo| A A =28y d=vd g3 22
3pHS B Aot

Insert Ethernet Addr
Opened kickstart acc o ] - ® network

Inserted Appliances

———————————| Discovered New Appliance

Discovered a new appliance with MAC (@@:SB:clzq@:ac:ZS)D

Press <F1@> to quit, press <Fll> to force quit




9] 3L insert-ethers 7} A
tlo]Ejuo] 2ol F7}slal, BE AA 3 =, Jetc/hosts, /ete/dhepd.conf, DNS ¢} v 4]

=
AaE Bl Te FAYES 7.

=

2F =T A DHCP & &3weka, 1 AFES

4
lo,
)
5
o
W
o
=
N,
W2
o\
o
-
rlr
v
oo
i)
M
rlo
S
2
o
ik
4>
%0
tio
s,
o
o

| Inserted Appliances

@:3@:cl:ad:ac:25 compute-@-@

Press <F1@> to quit, press <Fll> to force quit

rflr
b
I
N

9 insert—ethers + A4t =25 AP oM, compte-0-0 T A= “07
1+

ob#] kickstart S @8HA FskES HH

ol9} & EF7F9] output < insert—ethers 7} AAt==2 WHASH o nich B 4 Qi)

o kickstart 42 411 71¢} 2 8 AW E plaintext FEJZ 7}A a1 9J7] wfj&o
HEYaz A+5d ue= st Brrzlom @2 «ol2gr wruto] o kickstart 7Y -S
QA3= Ao] 3]8H) Insert-ethers = 2L =25 F718E =72 AFEE 7] wFof
FolefA AHEE Far) Atk Heto] #A|7F &=ko] ™, insert-ethers 3ol

=]
Holx= “nx]2]” MAC address ©| thal] oJAls] & Fa7} g},




| lnserted Appliances I

@d:3@:cl:a@:ac:25 compute-@-@

4 © & kickstart WS frontend ZH-E 2SS
BojFEth ¢ o] Aal==rF ¢lubd, inset-ethers & S A A1Z 4= At} Kickstart
42 https & B3 BUIX 2R A Foll error 7} HASHA, HTTP o8& “(+)"th 2
BA d Aotk

olA|l ssh & o]&ste] AA #AE &1 + Ur}. Insert-ethers oA AA 5 ALt
=9 o]F& o3t thy WHS Fgth( 919 ddAs AN w9 oF&
compute-0-0 o]} 3} t})

# ssh compute-0-0 -p 2200

8. A4 o] Mx Fge] Ebd CD 7t b itk CD & Ao} the A o
He F A 42 ASs A

Z WA cabinet(e] A& rack-mounted cluster setup < 1183+ A-$olt}h) o Y=

E A4 =90 A7 By F10 715 A28 insert-ethers & FA|A| 71t}

fg ©

10. A WA cabinet ol = EE Ao gk AX7F 2UH, T cabinet o] &
Arbe=ol tig AAE starak & Aolth. @A insert-ethers ¥ Hd & a9 4
AHgato] Al A elstd fTh

# insert-ethers ——cabinet=1

olgl s, Axd NMELS Arr=9 o]5L e compute-1-0, compute-1-1, ... I 7]

2 Aot}




1.4. Cross Kickstarting

Rocks = A& th sl=glo] o} 8- & 7k =52 T4 heterogeneous(©] 7] %)
2 ~EE cross-kickstarting o]g}E o]E9] TEAAE E&] Y3ttt Frontend ¢ thE
oK E 7h7 o T AXE X Qsl7] Ys)A, frontend o] F7FAQ 7] A 7}

g astrt. o] AL o€ frontend ol A THE o7 EIA 9] ww=o] HAE & F =Tl
sl A g

o t}&9 WHS we} cross kickstarting &

o

Frontend & A# &2 ¢1gol=3t
z1 ey 3tet,

o] 241, x86 architecture frontend o4 x86_64 o}7]€lx = 9|3 cross kickstarting <
Arg st}

1. x86_64 9] Q3 Rocks roll & U$2E 3t 1 99 rollo] ¥ F£% gt}
Rocks base CD ©]H]A]E /mnt/cdrom &2 w}LE3ZITCH o]A& CDE & T2 glo]
st 4 qlom thg WHS o8t Hr}.

# mount -o loop <roll-name>.iso /mnt/cdorm

a8 F 2 g v ¥ES 0183k local MlEEES gl
# rocks-dist -install copyroll
2. /mnt/cdrom & umount 3t Z+zFe] roll o] thal] o} e #A

3. A o718 HE 3 v XS rebuild 3t}
# cd /home/instal |

o
3
Iz
)
k)

# rocks-dist ——arch=x86_64 --notouch dist
oA e ol7IE A &l UWEsIES g},

o] A frontend == cross—kickstart & Z3l o|7]Z(9 9 oA x86_64)e] AA== E
FY2H 258 AXE 4

W rocks & PXE 2 o] 83 cross—kickstart & A 98kx] eki=th wala AY roll &
¥3%Fstal 9= native-architecture Rocks CD & non-native A%t =25 F-g&joF 3t}
99l dlel A= PXE 7} b x86_64 F-E mt]o]E o] 835le] x86_64 At =E=E
A8k As BTl




1.5 71¥&9 Frontend @1d°|= 37|

ke Rocks S8]2HE oln] Bfsta Yo, 71E9 frontend & X383 AlAl =0
sl A dadol=& s 4 A}, ofol Al o] A sl A st

x A Ak 557} PXE A X

il
o

o5 o] FH[AIZIT

, frontend & Jado|=3}7] Aol Ak

TtEo] Fojof st} & AAtw=rt PXE A&
Aok

f
=
o
(2

ARG, thed W Aaste] Aol A RYA PXE & il pyses
aof @}

# ssh—agent $SHELL

# ssh-add

# cluster—fork 'touch /boot/grub/pxe-install’
# cluster—fork '/boot/kickstart/cluster—kickstart —start'

# cluster—fork '/sbin/chkconfig —del rocks—grub'

oA AM=E=ZE shutdown & 4 At} frontend & 2w o]|=7F £ 3o “insert-

ethers” WHE 4PN Aol A Z42he] AwSE s AW 7 Arkeso)
= 3

Aagol=2 A3 4= g}, o] AL rocks E A2 AXE wfe} vH|L=EA| T o]ujo =
2V7y o] AAl =EE CD & o]l&3ste] z7|stetAL 72+ ALt =29 BISO 2= 04
ZAFo R PXEZ Y3 3= qlu o] 342 SH2HE A2 AX s AR 4l
o wEA dadel=3t 4 Ut}

T 7} ALt =7F PXE H8& AYshA] g=vhd, 93 frontend ¢ fadlol =7 £
So AL==E CD & AFE35te] Jadel=& {835}‘5 Hr}.

* Rocks A% CD& ¥& % frontend & & 58 A7t

* “boot:” LFIEZE H7 HH vy o] dHs}

frontend upgrade

oA FE Ax HAHL UukA <l frontend & A X = A Y

A& stal= vlFd el “Frontend AX8}7]” AMAS I o] &

]_

o

4 2

At

A @ e



(’ JEAE o A MAAs|oF o). & / partition ¥} /boot partition (FFY

1.5.1. Frontend upgrade 3 2] o] &

2]+ frontend F1Eel=& A YU3t7] 9138 Red Hat installer o] ¥ 7}4] Z =&
F7HAC fdrdlol= s o] 7ol (root dE|M O] EHIE 7] Hel), F7Hd A== V]EL
root FEA/ )& vhEESY t5o sds =3

/etc/passwd

/etc/shadow

/etc/gshadow

/etc/group

/etc/auto.home

/etc/fstab

/etc/exports

BE 971R 9 A7 gy, FUHE Z=E o] FEE ] YES root IE]A
) F=3 ol Hdo] FEHQ entry &

7] =
AzZol AAE ddt merge AT Al vl
35, A kAl entry 7F -8k, o] W€ entry = gl root IHE]AA 0]
ofd = AL adE HolHE #A5kH, frontend o] fi1#o] =7} b s Eubd,
remount Btk & 59, EIF Rocks frontend & root FEJA T} tlEo] “/export” =
ol &l vtE|do] EAZT. o] F5-root FHE|ALS A EUMEARE, Jexport IEHLS T2
719 ARE FA 38 frontend 9 1#o]=7} £UH remount ® T}

1.6. M EYQIE 3l Frontend AX|3}7]

o] M= WAN(Wide Area Network)d2] <4 H (central server) 24-E] }1}2]
Rocks frontend & X3t WHE AWt o] #7-2 “WAN kickstart”2}al &9t}
Client frontend & Rocks A E¢]](base ¢ Rolls) 18]aL 274 ARE QJEYS 7 {5}to]
ol o, o3& AX Ao o] &3},

WAN kickstart & =948 ¢} frontend client AFolol] & 7}x] ALgxle] A o] & Q slr},
o] A= AMRE QFdof sl dE EFoA Basit) AT du %9 kickstart 7}




U™, 71 o] 2% client frontend & T Y3 SUAHZEEH A AAA|
o

1. client frontend & F®3}7] 93+ of7]d A o] 3k Kernel Roll & 3351 2+ Rocks
Roll & AF&3lAY 7heksk By gazl(gE 2= go]x] Fa)E o] 83} == 3t} Splash
stdo] e thS ) Zo] ¢l E

frontend central=name.your.org

o 7)o A “name.your.org” = A8 2] FQDN o]ojof gt} http:// =& Y& prefix T+
suffix & AFgalA = ¢F @t} 9 “Rocks”#tE= o] &8 AF&3HH SDSC o] 4= central-

400.rocksclusters.org & =AW E Al&3te] XS A|2dA )

2. client frontend 7} $1¢] FYAMER-EH A S 2 kickstart & &3 HAX == slojH,
FTYMME IP T4 5 DNSE 53 client frontend & Q1580 gt} o] & 23]
TN Hetel] w3k AFAE 2AME 713 d Blo|th TYAIH | insert-access
2 138 W= A client frontend oA QIR FIP 4, HEYZ, =Yl o3
2|3 oF gt

(ELNHOUA)

ol

&

e

# insert-access .sdsc.edu

Clusters from

a9 S4B 9 insert-access T2 1. 9o HAHS 3 G-, “.sdsc.edu” =M<
L=

frontend & TYAHE 53 kickstart & AP F= Ak ZE & =99 frontend &




Clustzrs from .sdsc.edu

_| M scovered New Cluster

scovered a new cluster at IP 138.282.74.156

a9 TYAH 9 insert-access 7} frontend & H A=V} AAHA S-S Kol

Custers from .sdsc.edu

198 .2872.74.156 rocksle.sdsc.edu

a3 29 9] insert—access EEIHo] kickstart & 3l 3= frontend & IP F2&,
=
h=2

, H kickstart A|=3145 BT},

3. FAAHE B H&ow HAE sl= Ao, Bt A# A (security credentials)®l
gt ARE BT olgle WS & 4 S Ao}t o] AHE mod_ssi s o83k
apache A1 ¢1=9] Y82 =F client frontend o] HoJZth =l o & kickstart =

Al %Z=3kal 91+ client frontend o] IP 45 Ho]Ft},

| Authenticate Kickstart Server |

Kickstart Server: Certified by:
Country  US org Rocksclusters
State California Org Unit Tin-CA
Locality San Diego Contact admin@tin.rocksclusters.org
Org Rocksclusters Locality San Diego
Org Unit Tin State California
Name tin.rocksclusters.org Country US

Name tin.rocksclusters.org

[l Proceed

I WAN kickstart frontend client 915 239, 3}H o] &2 Folrnje] Hot
1%

2)
=
NHAGE Bolsr 252 Tl g dSMS 233 <




“Proceed” BshH A A AEE Aoy “cancel”S AEISHH A X 31 o)

; Ll

2749 Aol

st Bojxl Bl A=) tig JE7F F8stH, “Proceed”E A ste], AA & A%
A8Y3tet. Wl F9A 87} insert-access & A F0] oy “Could not get access to
server” o] HIAAE & F A& Aolth WA oMol o] FUMMEHRY kickstart
A5 218 Aol QIthH, insert-access EEL Sl A Al o) glomn,

ol ALEAE olele) roll A Fe wA @ Aol

)

%
=3
4. o]A] TAMWE Z3F access 7} & FH W client frontend & ©|#] HTTPS & E3i
kickstart 3t¥-& thE2 =3t 183 o9 roll AESHS & Flo|t.

.8 (Shasta) -- www.rocksclusters.org

Metwork Rolls

Rolls availaoble on rocksl4.sdsc.edu
Arch: 1386 Dist: rocks-dist

condor 3.2.8 1386
grid 3.2.8 1386
hpc 3.2.@ 1386
intel 3.2.8 1386
Jjava 3.2.8 1386

<Tab>/<Alt-Tab> between elements | <Space> selects | <F12> next screen

sl Hol= uksl o] T roll AHE Y8t thE o8 A &9 roll & 3E T




5. THE roll & 971 S13) e MM E HEsts] 9@ FHS et Pk

Network Roll

Do wou have another roll server?

M 2L network & =3 roll o] F717F Y9, central server 9] @9 “No”’#ar &33

A},

6. oA 32 Rocks base CD ¢F GEo] o8] roll S F71E = AA HUL} CD 7]4HEY
5]

X242 obA “Frontend A X|8}7]7e AW = glom o5 Fzshd ),

7.roll ¢ Aeo] b, o]A] 21<=3F Rocks & Ax AE9E B 4 9} HAXPAHLS
AEst roll o EFol Wk tE 4 vk AXHH-2 “Frontend A A|8}7] 7ol g = o]
N HES Fx3H7] vped

8. Rocks base CD ¢] W&o] o)A WEYIE E3] frontend o] 44 Aot} 650MB ¢
dolE 7} EF wget & AFESIE http & 38 AEE Fo|t}. o] 4L frontend <
central AB7te] W E I A} 18] a1 bandwidth o] wa} Zel&= Al7ke] Eakd Aot}

AAZR2aWEe A3l network roll & T RE3 & BE rolls £3slE= vl 23S )
13 Iy 7)Ao AR5 A2 Aot

Sh 1
script & 38l AukA <l frontend X HAAHES WP Ao},

2
o,
o
.

Frontend & oAl AA7} {3 ow, Art=es A8 FH7F H AT A ==

¥
=;) HELIE £33 frontend & Jado|=d =% ¢t} o]uf boot W& =, “frontend

central=name” % °| “upgrade” 7] Y E=Z F7}3loF 3t}

ki

= A&t A9 AX 34 E<F Rocks eky AR AE 4354714 48 5 9
olt}. ekv = AFEAZE VIEYAE Fdl AXA4 S interactive 3HA] BUEH T 5= A
3

3k o2 A F1ANE “ekv’E boot Wel @ AL&sok Tk Ak A7}

S,




A ZEH, AFEAE ssh & 53 frontend o] A& 4= A ®L) ssh 7k dZo] =W
RedHat %! Rocks ¢ AAstHS & 5 A& Aok =3s]% ekv 7t EASFHH,

=
frontend o] A5 EgH o2 AdH &9 W do} B = gl FEZF 2 A

:a) I AHEAE frontend 9] central A B E o] &3F Az A £ boot:

Aol
EA3TE APE S dofol Fut. whA central AWol B4R w2 R(F, v GE
shv= gaeh)o] EAETHA, dist="0] 575 A A3d] WAEFo]oF gttt =, “boot frontend
central=name.my.org dist=kr-dist"®] Jej7} 2 Zo|t}. 7oA dE = “kr-dist'= 9

HEZF gHEEg e o]Fo|ojof dkt}, = central AP = ©]AS  “/homelinstall/externallit-
dist'= 82+& Zlo|t}.

1.6.1. insert—access

< AlojatH, T AW llA frontend 7+
kickstart & 4 ?5!3 sk Ae AFdg A2 AL oEd 2ol FUHAR Urelxith
(1) 7} kickstart 3ol F2sk=7} (2)F7F RPM 3§ 7] A (Roll H<H)ell a7k
Kickstart 92 45715 7FA a1 g17] wlidol] ko] 7 AolA FH FosiA thFofof
Eig=g

insert-acess © @& T4 A HolA A}

insert—access - [--all] [--rolls] [--remove] [--stop] [--permanent] - address

dut# © 7 insert-access © insert-access 7} 3% Y A%+ address o &g RE
clients 7} kickstart o] H3te= AS 3 &3ttt RPM 3} 7] A oll+= kickstart <&

wisa g FejoldEw ¥ 5 9

# insert—access .sdsc.edu

9 W#HL sdsc.edu =S 7FA client ¥ A9 kickstart o] H2S 3 &3t

7}2] 71t} address 14+ apache ACLs o] gl& dubz ¢l 28 u &t}

et 2.

rlo

insert-access o4 A& 7} A4

* ——permanent

o] $4& address 9 £3F= client 7} kickstart 9 roll o thal H+E FA 3k
5183l Ao|t} Insert-access o] o] ZHIE o] &3tH AR JH S 27314 &=t




* ——remove, ——stop
o] $4& address ol £3F= clients 9 kickstart ¢ roll A £A4S A AT
Tkek address & A AR oW ‘FE client o HT @IS A7 3} o= -

.

permanent &= ¥t £A41 S 7FA] a1

%o

* ——rolls
o] $4& address o £3}= client 7} RPM #|7]A] o] A& F-A 8k
sk A

Kickstart o o)t H+ & 4 gloh

ol
ofo
=
)

p

2 ek o] s T MM roll & YA oH EE T AHoA  —-rolls o
st A @SS 7R A Qlojof gt} f-El= T te WHoE o] 8t -

Zr WA A roll & YA} = EE client & 5830},

# insert—access —-rolls —-all

* ——all
o] FHL “HE" address = UEIH RE client & A A3} whef o] T2
A3 address & Q3K ¥t}

1.7. Frontend % A4

=9} A= U E frontend =25 AR E

frontend(client frontend)oll A& 4+ 9

F o YEYIAE Fd roll & T
sh9] frontend(F AH)==o|t)

Fll‘ et

Rocks 3.3.0 -8 X+ Rocks & /home/install/rocks—dist o += EF wWETo] WAN
kickstart & ¢33t AE5S z+3=1 9t} "o d SAt
%317 918l frontend Aol WWW A ~Z 3]

e e s

ﬁ/%ooumsq T2E UYd2 HE=A] FQDN o]ojof stt}, 53] mysql ¢ Rocks DB <]
app_globals Elo] = 2+ “PublicHostname’?] zko] &3k oz FAHEojoF &, <5
AE Yol A o] o] Fo = M2V} 7hssfof gkt

1.7.1 $% AW A2 & Roll F71317]

TG AME AAT o FIsHA] &2 roll & AH|2~gtarzt @ A9 ok BRE
frontend & client frontend ©] E3+% roll & AR 24| v & roll & A W] 235t}

492 e Aot 1Y A5 vs AAS o8 3l




1. roll CDE CD SetolE0 €1, /mnt/cdrom 2F OHRESHCEH.
2. # rocks-dist copyrol |
3. CDE unmount Al=Hct
(Zroll Ol CHoll Ol W& S Er=3dtet)
4. # cd /home/install
# rocks-dist dist

WA xiso o1 A]9] roll & 7FAaL U “mount —o loop <name>.iso /mnt/cdrom”

=
¥3e B3 CDE 7% 24 glo] PheET & Aok




2 & FH2H ALl AIZSH
2.1. Interactive Jobs 213}

2.1.1. mpirun A}

Rocks &e]2H9| oty tjuto]~E 918k mpirun & °|H Yl tjufe] ~& AlE-3}+= MPICH

jobs & AlZHE 4= Qlth

"™ HPL S root 7} o}yl dukfA = A8 sle)
wel S aEo] AleAt AL 2 A i, thoa) gro] @halo] ALgE AL
S} wrEoje)

# useradd wusername

A8 So] »rg 3o ZTRANE JHA FEAHAM F o] A M
&l benchmark =2 71#% High-Performance Linpack (HPL)S& Al 2+él7] ¢]3l v &
o5

i
1o
1)
{17
filo
r\j
il
K
2
N
=2
-n

1 §jellA whE Aol o Ee|e] machines o]2h= ©]
Mol wx9 oS Aol
compute—0-0

compute—0-1

2. %09 Z2ANE A9 HPL 445 e teEslo] o219 o] &< HPLdat 2 3jol
Fale) FUEe] A,

3. 1% Fo oo WES frontend ol A A3t}

$ ssh-agent $SHELL

$ ssh-add

$ /opt/mpich/gnu/bin/mpirun -nolocal -np 2 -machinefile machines /opt/hpl/gnu/bin/xhpl

2.1.2. Cluster-Fork

Cluster-Fork +

[
v
\
v}
X,
_|>L
{
Il
o
oF of
1 of
o
(12
o,
ot
O




e FAg $IIAL, 20k HAEE Sux @ W, 2en Bl tge A
3} =
= [e)

o]l FF2 job & HIAZ]ALA & Folt)

Rocks & ©] &A1& 3 cluster-fork 2}t &8+ sl &8 A T3}, 4= 5H
ZezEye) RE ZEAse) BiEE nug @ W, Bt 2ol 3US Welw Ak
$ cluster—fork ps -U$USER

cluster-fork = ¥#89] ssh AAES AFE3te] SH2HUY BE A4 == 4
=2} o Z(serially) X‘%‘a Tde @t cluster—fork = F01 $v =B FAID T

Asttt. T3k A2 BE “blocking”®t: & cluster-fork & ¢ & ==

2 %
Q7)7] Aol shite] wEe A Aol AFE wzkA] slthels AR A "ok “—bg”
Z Y aE AFE3HA cluster-fork & background o4l 2 S = & 4 Qi) o] AL

ssh 9] “~f” 43 L3 g315 Fvh

$ cluster—fork —bg hostname

FF AYL AT w50 0B JASIE 9T W7k 92 Aelth ol AL SAL
w

-—query ¥4 == °]FE59 column & R F HA HHEE AREATE ==l
S

o5& AA WASoF st w2 o i) e job & A 7|3} g wf, o] AL
- AZS dd Fojtt. wFo $-2l& ol 8] wmzolEo gk 7hdk ofA
FAUHS AF3t), o] oFA 33L& MPD job launcher o4 ¥d & Aoy, AL-gx}7}

L
=

TR wE WAE AHE & QA A

= =X "compute—-0-0 compute-0-1 compute-0-2"E 3} }9] == HLZ X A3}
=

9g 9FE  "compute-0-%d:0-2"0]t}, o] WHE wEo] o|FE°] FEA HFALE
7HAAL, ol 5m o] Aol AR ol W, GAl AFEE = glth. Rocks A4t ==

E]—E— MPD HJ&]Q] k%] 0] 4 O:ﬂ E]’%‘ﬂ' zz]":]'




EaAEA o HYAA: "compute-0-0 compute—0-2 compute-0-3" => "compute-0-
%d:0,2-3"

o] 71e] WYX A "compute-0-0 compute—0-1 compute-1-0 compute-1-1" ->
"compute—0-%d:0-1

compute-1-%d:0-1"

o7& o] &3 WwE T3 "compute-0-0 compute-0-0 compute—0-1 compute-0-1
compute-0-2" ->

"2xcompute—0-%d:0-1 compute-0-%d:2-2"

$ cluster—fork ——nodes="compute—2-%d:0-32 compute—-3-%d:0-32" ps -U$USER

A o= 7 oA g A AR Pl = 64 ] =TolA A3F<2l process 2

EE wad @ W 488 & ek

BCH
[

2.2. Grid Engine & ©|-&3%F Batch Job & 3"

o] A2 Rocks ¥ ~H oM Grid Engine & AF8-3}9] batch job & 2 &A|7]7] 9
Zreks we W Ag9HEZS A93lt) job & A HEZE &3] Grid Engine o A& o}
o] 719l Grid Engine 23 HE 9] 7143t o & HAES7] 93 sge—qgsub-test.sh 3} o]
Attt ©] AL Grid Engine o] + 7§ Z2AA A HA =1 #$ -pe mpi 2)el4 job =
Ager A& e aela ZR2a(0] oolA xhp)E A1ZHA1717] 18] mpirun ©]
Ag8F 9l A] ssh key & WHETH

53 o] PBSHl job & AlEE 4 Ak
gsub sge-gsub-test.sh

jobol A&t AlZE W thSo] WHE F3 ff(queue)?] FEHIE query & F Utk

gstat -f

Grid Engine & job ©] A& Ul 71 o] A7Fgtt. o]FellA tho] F 7he] 5ol
Aol B WE F88 AnE A

$HOME /sge—-gsub-test .sh.o<job id>

(stdout ™| AA])

$HOME /sge—-qsub-test .sh.e<job id>
(stderr HA]A]).




Uz 5 79 3942 Grid Engine & AElol| tigt AR E 7AW o5& v} Zrt
$HOME/sge—-asub—test.sh.po<job id>
(stdout ™A A])

$HOME/sge—-asub—test.sh.pe<job id>
(stderr HA]A]).

2.2.1. Cluster-Fork ¢ SGE

Rocks Z8 2B 9] 7]¥ Batch A|2EI9] SGE & AMEA7F A4S A3 5= e o
=5 9 Zlolth. iy AREAF tiAl Y-S AIAAZIAE S Bloltth diAle
SGE = $PE_HOSTFILE ©]2t= o] 59 9ol didd Ao =59 oF
Zolth MPI B E3 AN = 54 A2 23HETL o] 3] &S ¢of
launcher & A|ZAIZA Aottt 28y SGE & F3 1] MPI 2l & 4

o
cluster—-fork 7} =&o] & AHolth(cluster-fork o Wat AAT HEE& 2.1.2 5 Fx35eh

Cluster—fork ¥ SGE °ll €8] o]z PE_HOSTFILE & ¢1& 4 9191, ——pe-hostfile
FRL o] BAS g8 AbgE £ gtk ¢dlE 59 SGE7F &9E BE w4
hostname W& S A}&317] Y= e o] 3+ 4 9t}

/opt/rocks/bin/cluster—fork —bg —pe-hostfile $PE_HOSTFILE hostname

2.3. 145 MPD Job Launcher A}&

MPD += A 2§ high-performance job launcher 4] MPICH o] 7§¥x}ol] o]&] WFEo Xt}
o)A WHE job S st d mpirun o S giAg o2 A18dE 4 Uk I MPD &

MPI 5 MPI 7} obd ®¥ applications & A 33st= o A2 4 A},

MPD 9] 4

o = A d Z o] F2 Az Ulol 100 :==0lA job & A W(aunch)AZ
AU

® Jobs o] &Y o] A (cleanup): MPD ¥ Ctrl-C % Ctrl-Z (& SIGTERM %
SIGINT) signal & A&sHA sttt webA frontend oA shube] W& 02 runaway
job & TAAA F Uk

® Fault Tolerance: MPD & node failure 7} #AJ3lo{ = job & AJZFA]7] AL, signal & X

2~
T 3




A MPI o] =g A ] MPD job launcher & AF&3}7] 9138 HF=A] 233 5 &) o
Eigs Aol o] Z gl Aol M(Z, MPI o] B e & o] 8317 &=
o} Ze]Alo] )& 1l MPD ol A AbEE 4 At

® W3 MPD &= job & AZSHAY AEE AEstr] 913 ssh & AME3HA Zow
HEolE o stel] el o] AR F£E B R ERE Hod iR
HIEL o] Art A3ttt Rocks 281 2H = ol8d 7l&+5 & W21 glem= MPD &
dolH oz bdEA AMEE 4 9t
o . MPD & YA Lt Alojo A WrEA] REE0] X Fo A &E|ojof dfi=
EE9] "ring"ol| o]&3ht}

MPD &= ©]# 9] launcher 2.t} t] frontend ¢] NFS file server o] ¥9& &
o]tk W H job & HAAT BE =2 719 Al ofFg Aol Hautd o
AHE S 84 E Flolth o3& NFS AW E g2 & Aolth(E &

e Eg= NFS & &3 Aulzdrks A 719aleh). & Atel=9 job & A&

job Bt} NFSAME e EA & 4= Slvk. MPD o] 2% w2 A sde] ZulE

A8l “ring”¢ &8 7% ¢l communication pipe & ©]-&% Ao|t}

[ ]
A VR = N 4
ki

2.3.1. MPI o Zg|#A o] del| MPD Al-&35}7]

interactive 3t4] &< batch Zgo2 MPI o Zg A o)L AdPslr] Yaljr], A=
AFEAFe] o] Z g A 0] S MPICH ¢ MPD WA o2 AAgds)of s}, o] glo]lHelgl:=

Qe 9l MPICHG 9 5ahw, 59§ Abdol 2% AAath ol Azt thgst gl
/opt/mpich-mpd/gnu/ | ib

&
%0,
g

Aet Aasde] MPD ol mefeE B8] Astedo] ¥9, mpirun 9L A%
/opt/mpich-mpd/gnu/bin/mpirun

o] MPD W 9] mpirun 2 of| e WA} v 28k A 2Hagh) 2RA g U882 widfo]#] =2
“—help” &AE& AFEStE AFEAFS] Fo] HAdFQl BE mo g3 AR
access 39 control & & Y= HIFS 7MY, U)o = AdF2d HEH ZGo gk

signal & ®d 4 Qe A= ¥ ggH




2.3. Linpack 213§3}7]

2.3.1. Interactive & A 83}7]

o] A& Rocks F#2E|A HPL job S E¢7F=(scale up) ¥
el A ol el A e mpirun W

3 HPL & A dsk= daks WA 3
=87 M=, machines 4ol AEZE

ARt mEoA ddetr] M= vl W&ol machines 3t £o] o
compute—0-0

compute—0-0

compute—0-1

compute—0-1

2125 WA HPL.dat %#919] Z2AMe] 5 48|k sl :

w7 A

1 Ps

2 Qs

EFIEE

2 Ps

2 Qs

’f;@ ot HPL o] ARgshe Z2AMe += P 9 Q & w3 #elth = 16-
Z2AA job & A= Tt o] AAs]of g

4 Ps

4 Qs

Zejal vhA R 2 mpirun MW@ 2] np S FASoF

$ /opt/mpich/gnu/bin/mpirun -nolocal -np 4 -machinefile machines /opt/hpl/gnu/bin/xhpl




7}
8
o Folale, Ns WFE 2 W) S7HI719, Ao e 47} =t

¥
=3) HPL.dat o] & WS st =pAgk A HPL Tuning & 338k}

2.4.2. Batch 2= 233}

o] A Ao M= Grid Engine & =38 #AZ&%¥ HPL job & 3438 =(scale up) A<
Argetet. Al2ksh7] 913, interactive R4 HPL job &

ek ds Fad 5 Qv job o] AFEshs ZRAM S & F¥7b7] fldl, HPL.dat &
Ad3s| FAslfoF srh(o] A2 ke interactive EEoA AW Et)) 18]al UA] sge-
qsub-test.sh(0] A& batch job A|Z8}7]o) A AW athE tfS3 o] Ao do},
#3 -pe mpi 2

d2 o] AP 4-ZTZAM B job 0T TEL

3+43}+=(scale up)3t

K2

b

i

.

Oll

om, e} gol 54

#$ —pe mpi 4

ol Al Pl (A Z&) job & Grid Engine ol A& 32}




3 & 82 EYUHH
3.1. 828 2YHHY 3§}7]

Rocks S8 2B = Se12H9 FHet A4S RUHYE] 913 dde] fue|A&
Agtt 221 2~H9 frontend =5 WEE Apache §§ A E o] &3] o] § FHo|A&
Mujzgitt, o] A= BE rocks E21&H =t s A4 RUEY o 5
A Ve RUHY & Ayt Hobge] o dwiwel, ¥ A 24 Z82H
Wi dESelt 724 oz s 88, = RUEY § HolAE ®BY] fais e
=eo] Fad 4 v FYAH EUEY { dolxE B A% b AR P

ZF 289 frontend ==°] EUH, 7|RE upeAE BRAE & 749 X window =
A48l dAste Zlojvh. v BHEolE o] 88 + U

# system—config-display

# startx
At 9] Hado] AR AW RedHat tl=aAH $740] Yepd AHolth, Ze2H
Aol EE B ¢ BEF-A oA http://localhost =

3.1.1. SSH Tunneling = ©]| &3 S8 2F Alo|ES A

A HolAE B A HA BES §] Bepe-A 2398 kst tEste SSH AHEE
3 RUES ot zlolth o|FA s7] 98 v WAlE WmEW woh
1. 281289 frontend o] £1918te] A== <l ste}.

ol

$ ssh mycluster

2. X server 7} local machine 9|4 A8 3 Q1| g2lslg}l Be¢AHE v HHo=z

ddste} ssh TRA 27 BepA A5 9% doste AES s slojt

$ firefox ——no-remote &

3. local machine 9|4 1 HE}9-A 7} Yepd wj71%] 7]ch#d 2l URL ©] http://localhost/S]
Ao A7} Fale] 8 ~H el FHo)A 2 YERtok gkt

of

3.1.2. JA}olE HZo| gk Ao

FTA o= public IES 9o = 543 machine oA 9] cluster o] tigk § &

5183t7] AaM vEol dAlE mEW Hrh Apache 9] access Ao A Aol= SHAE




Aol Ee] 7bg e ol BE wsE AT Aolth HAT, oA EHoE

ol &3] e = oF7he] mo] A g Ao
o HTTP (web access protocol)+= clear—text o]t} Apache ¢ Aul&= w]$- whdw
sz adoln, e HAEE APAW, PHP Az BerH(security holes)Eo] A=
gom, olg doHoz o]fdt AHLE UG wHA tFe #AHES wEk, 9
AA 25 s&sttd, GAle SH2EHE gyl F4oly A (breaking) S R7] F% AE|7F
2 4 A

1. /etc/sysconfig/iptables < HF3}e}t o] HAW 9] t}S9 EAZ o W3t +4&

A A 32}

# SAAHO CHE
SLoH2t)

#-A INPUT -m state
#-A INPUT -m state

2 access £ oIEotJl Ao Otehel =0l e =& MHSHHS # JISE

—state NEW —-p tcp ——dport https —j ACCEPT
—state NEW -p tcp ——dport www —j ACCEPT

. CHE gty 2 XA ...
2. iptables AH|2E thA] Al ZelE). root & A8 oF 3t}
# service iptables restart
3 @] H-o| A http://my.cluster.org/ T4 5 A&t ] BEl9AE A oA wvpr
ARG S H2Es e of7]dlA ] F4 my.cluster.org &= DNS o] 555 &

frontend ¢] ©]&-o]ojof 3kt

d

W o] FAZ AZT & glod, dFEE A TAe Al § Bee-A e}
SH2EHY UEY Ado] ZEH A-d Aot} “ping"S AF&3le] frontend ¢
FAlo] ¢ BeE9-AE 233t Q= machine 1He] AA S A A5k




w

.1.3. Contents Page

2 2E 9 A Ao dZ2E 4= Jqut™, Rock & Table of Contents =

=
=
spaS & 5 S Aot o] ded HolA= FezEl I o8 Thed

BUILT WITH

Sandy Cluster

Cluster Database

Cluster Staws (Ganglia)
PES Job Quewe Monitonng
Proc filesystem

Cluster Distribution

Rocks Users Guide

See the NPACT Rocks site for more information.

3.2. 2 £H Ho|gHol~

o] § ojZ Aol A dA Rocks SQL Ho|HH|o|~5 & 4 QA a9, 4% &
A== ST Rocks & o] HlolHHlo| 25 S 2H o A Se{2H Y wso Y3
ARE AAsh=d ARggt) o] dloJEulo] 9] structure 9} semantics o tia] H.T}
A &ar AThd, o] FA 9] o] b9 = Rocks Z8]24F Schema ¥ oA &

Zarst7) e,




hittp -/ frocks 15/ admin /phptty ddmin/ indesc. php
~
Home Database cluster - table nodes running on localhost
cluster (8)
G aliases Structure | Browse | saL | Select | Insert | Export Operations| | Options | Empty
Ch app_oglobals
G appliances
O distributions
¥ ranhalchine Showing rows 0 - 3 (4 total)
[ networks I
T e SQL-query : [Edit] [Explain SOL] [Create PHP Code]
G versions AELEGT. .
FROM ‘nodes” LIMIT |
150 row(s) starting from record #!U—
in mode and repeat headers after |100 cells
1D MAC Name Membership CPUs Rack Rank P Comment
Edit Delete 1 NULL sandy 1 1 o 0 10,111 NULL
Edit Delete 2 00:07:9:03:d0:a9 compute-0-0 2 4 1} 0 10.255.255.264 WNULL
Edit Delete 3 00:07:e9:03:cd:05 compute-0-1 Z 4 o 1 10.255.255.253 NULL
Edit Delete 4 00:07:¢9:03:cf:11 compute-0-2 2 4 0 2 10.255.256.262 NULL 4
[§ e

= Local intranet zone ._/:

ol & dlolguo]x o ZejAlol a2 Al dHeolEuo]zol tisl Queries, Inserts,
Updates, and Deletes 59 SQL W& 383t} o] ] ofEgAolAE &3
tolguo] 2ol MAWES o] vlolEuo]~E ] gt AujzolA FZ4H 0w o
Atk oy 75 wimol] 2= o] HolA e it access E WH UE

hosts 24t #|gkgk Zolc}, o] dlo]EWo] 2 of F Ao Mol gt access & &
3o}, /etc/httpd/conf/rocks.conf WS v} o] 4=A 3},
<Directory "/var/www/html/admin/phpMyAdmin">

011

@
)
+

[e) 1
g0 gl

éé
ol
_|_,
—|~

Options FollowSymLinks Indexes ExecCGl
Al'lowOverride None

Order deny,allow

Allow from 127.0.0.1

Deny from all

</Directory>

oz o] § tolEHo]x ofE Aol d it AAAE

F7vatd @t} Allow A Aolell g format &

$el "Allow" A|AJo] Hol =714
3] 833} 3= host 9 IP 425
Apache WL A A& 4 )




3.3. E8/2H AHl(ganglia)

o] §AE Tl o]&F F AUv { HolAE 4 Fe2E =t HygFQ] Ganglia
HYUE ZZ2(gmond B gmetad)S F3 Aozl AA(ive) e~ AFrd gk
graphical interface & A &3t} Ganglia EUE ZTZ I3 (gmond)S CPU load, free
Memory, disk usage, network /O, operating system version 5 t%3aF metric o tf 3+
A Zh(value)S =H 3t} (local machine o ™3t metric value & /proc L. E5-F

27 F3 & o] A-S multicast channel & %3l Ganglia EYE Z 213 (gmond)©°]
AP BE o] dagth webA 4 ==9] Ganglia 2UE Z 29 (gmond)
S A9 BE wEo Y ARE 71X YA Brh) o] metric values 5L private
WELS E3] (tep/ip B2 2.2 frontend ¢ Ganglia & T ThE AL g 13 Q]
gmetad ©]) AEEH, o] FHo|A|o|A & 4= 9= historical graph & TE7] ¢4l
frontend ®1 41 RRDTool & AM&-gHtt.

#frocks1 S/ganglla-webfrontend/ m

Cluster Report for Mon, 4 Nov 2002 20:17:33 +
S

Metric | load_one 2] Last [hour %] Sorted Physical View [ A =
[ descending % I PRS Jobs @ nuipgangllasouroeforgendt

Sandy >| --Choose a Node | %

Overview of Sandy
Sandy CPU last hour .

100 e

There are 4 nodes (16 CPUs) up and
running.
There are no nodes down. .

S0

Fercent

19: 40 20:00
W vser cPU [ NHice cpu W System CPU @ Idle CPU

Current Cluster Load: 3.88, 3.73, 5.38 Sandy MEM Tast hour :

Sandy LOAD last hour

- | B w
n | G A SRS VA b 0 M S i s
5] L . £ 1 I o
] B I
£ Lﬂ\pﬁﬁm-'gjf
= Y

e s : ZaE: 4 19140 20100

AL ELhCe B tenory Used W Memory shared B enory Cached

O 1-Minute Load @ Nodes [ Total cPus M Running Processes Memory Buffered [ Memory Free

Snapshot of Sandy | Legend

alel. |

Sandy load one

corpute-0-1 conpute-0-2 b sandy

2 Local intramet zone ]




?
The Rocks Cluster Group < Rocks & AME3slo] ThEo|x e SH2HZEH

Wy 9l Ganglia AHE ol AN SHE “Meta"eh= o529 § HolAE 935t
A o] AL Ganglia 7} 7H @3} SAAS = 5 = 7E AlE

e} #|o]#x|+= http://meta.rocksclusters.org/ol A 2 4= g1t}

e
>N
o
)
o

Ganglia &= Berkeley 2] Matt Massie (massie@cs.berkeley.edu)ell 2]&] 2000 d =]

s om, A= A% Berkeley, SDSC 59 @85 & 25 glvh. E3k GPL

L E O] o]l kel Al Sourceforge.net & E3l X

k)

3.4. €¥12H Top

o] #Hlo]Al= UNIX %% ¥H<Q “top”¢] S2=EE HwHelth. o] #HojAl= =89 7}
z T2A JRE AFs) o] HojX= 7 n=Ee] B

o =
= - —
A3 25 (activity) & GaLat & of -85t

Lo

Zel2Ee “top”e ole] 7p4 WelA EEe “top” WHM thEth A AR 7zt
Z9 hte] “HOST” o]23} data @ Wol](Z tlo|E7} frontend o] £33+ & & A717
A ATHE RIS “TN7olghs £48 7HA 1 Qu), Z2A2E 4 2 A4A7
olu AT QS AnE7] W, AXwTo] E TaEAs =4 2 iy P

0ol H ol Folxlth. Twales Gl TN=30 olehiz U8& 2 Tzaol o
Au7E 30 2 Aol BusESs wahs Aot




Al HlolBl= ZF m=ollA /proc HYAIZ=8el] 3l raw processing & 71 A
of gk Wy EA HH+= UNIX 258 ES “ps” €& S48
A ddtdg o2 oFzt th=w, /proc/[pid]/statm 7Hdutd & F3 ALkE T

Process €¢] ¥l U3 A

TN

o] ol A= Fr| ol(%)

HOST

o] LRAMA7E AYPF =9 olF

PID

Z2A 21D, 4 =EoA o] ID &= F93 s 7Fth
USER

T RA 2] AR}

CMD

o] ZEZAH2~E Adst Pl o F

%CPU

CPU AtolE T ZRAZ7} AHAI8kaL Qe HAE
%MEM

EgAQ dxy F o] TRAAVE AAG L e HAE
SIZE

o] ZEA 29| "text" memory ¢ Z7](KB), BSS o] A7]¢l wiep thEA|R U¥bA o= o
w2 A o) A7|eh Hlszeit

DATA

Tzl oa FAoR e W] ek A H(KB), o] e ZEAATE A
LZ2A2E 7FA A QA o Heap ¥ Stack & g3}

SHARED

o] LA A7} AF&3FE shared memory & I 7](KB) ©] #k& #E libc 2 loader 9F &
shared 2}olB e8] & Eghsic),

VM

o] ZR2 M| 2o AFE-3tE A virtual HWE 2 A 7](KB)




Cluster Top

[(@laal
D - El - 9 http: [ fonyx.rocksclusters.org/gangliafaddons/rocks /tap.php h]

Onyx Cluster Top
Thu, 4 Sep 2003 17:57:51 #0000 Physical Job Assignments
Show only processes by user: | ] Ge=)
e
HOST PID USER CMD % CPU “MEM SIZE DATA SHARED VM EE\I\'TI
2 onyx.ocal 1606 oot sge_commd 99,90 0.36 100 3192 568 3760
2 onyx.local 8 root kscand 11.11 0.00 0 0 0 0 i
52 compute-0-2.local 8 root kscand 370 0.00 0 0 0 0 |
2 onyx.local 1104  root gschedule 247 4491 680 460876 2012 463112 |
93 compute-0-1.local 2162 root gschedule 1.24 28.27 680 289308 2044 291352
16 onyx.local 1277 nobody gmond 1.23 0.15 92 828 684 1512
2 onyx.Jocal 1 root init 0.00 0.04 24 24 416 480 |
35 onyx.local 2 root keventd 000 0.00 0 0 0 0 |
SR LA — —7

3.5. 1 '949] ‘"4'?: %31,/_:1:4 E’__L]Eiﬂo 7]3:—6.

3.5.1. /proc LA ~H

o] FAoA Linux ¢ /proc FUAAHE EF Apache YA ~HS
3 g g s A gzl = AEe] ofyH, @A 23 o] 3l
request) 252~ #Ago] 54 o2 AA3H(dynamically generated) Ao|t}. o] &2 x4

A8 FHusage) ¥y AT Z2Az] el 4] RS Algde. /proc

A glo] zka 9l= 99k e 54 wiiEell, /proc oA Aleets ARE 7HE FHA9
Aol AR /proc @ LS 83 A1H Y OS 9o AHE YEdth

A, of HASe] EFol Yt AREE A FL ot BHL 740 ARSI
WS 8T ARE AL Ak F SR o)F, Z2d W Hiel yE
Qe ol s B siule] W@ AuE TS Atk Wby EHow o YAk

tlo]guo] 2~ §1 Q1B o] 2~} tj&Eo] "private" UMEHNAT AFEE 4 Qs A|ghE o

At




3.5.2. 2 XE Wx

o] WA+ frontend =29 /home/install T EZ] Ed J= FUA2EHS HolFr},
o] e EYE FH2HY =258 AXse H AHEE RPM H71A ¢ thds B Y-S
Aolsl7] el AFgEE XML kickstart ZL#3E 9] A& A (repositories) &S 3t}
Zel2HE A b AR wEZRS of7]dA HES 5 Q)

S 2o A AAH AZE o] v th3k =29 ]%% AN A o] & 7 3=
H oY (security hole)ol] AAS = A 2 o] Yo sk
202 A},

i)
A
ulfl
g2
o
LB
fr
N
e
Y
o

HZ(access)S private U E

o] ¥+ ] Eld(appliance type &, =5 EFQDol Wl AT Eo]E MEsl=t
AFE-3l= @A kickstart ZLEZ 9] o]n|X| & H o=} Rocks & ©] 2o 183l
LE(7A wE=E 2P BYEES on)et H(edges)oll wEkA kickstart Y-S

gelsr 41 Itk @A) Rocks A1E 7+ gulElglo] o] 1e=e] A7 wso o4

THETH (Rolls ©) o] g2 q 2L F7HE AU 48 & 5 o, Az FH]
o] O

H=

gk ey Bt 535 AE & =

o

| G=lell ofall HejAl= GIF olvAl= o] A5 FYshidA] gl vt
Zloln, webA Ao F2E HoErh o] 1% GraphVIZ ZEZAE] 2
olZ 7ol de o8-8t whEo] Xt

é“?*?_l “dotn

3.5.4. E£92HY ¥ g7

"Make Labels" @35 E8]2He 7 ==& FHs= b AFES 2hd (o 7] =
SH2EHY o5 7t mr9 o]F)E°] £ & =

%, “Avery 5260 address stock”®l 83t A Fe2H 7} o] AW FAE
T A

3.5.5. Rocks A}&A} 7lo|=

o] mlx|=} B H X Rocks AR} 7lol =5 HoFr), o] AL &R ¥4 Rocks YAlo|E
http://www.rocksclusters.org/oll »l 419] local E*}—E—O]D‘r o] 7fol== Eg
FeAEH MRS =25 Frbske WHY A 24 fE5HA 2Y S s FAQ AR




¥ Rocks Ee]2EHA A o] & 7153 FUHY &

dolE el 2~ HY, S A A 2 wE 1 e )

AGAE A T8 o7]olA & & b ol#st B2 dA &3] s FolH, A%
pZS

=
F7HHQ) 9 HolAE A F= gk

3.6. Ganglia & ©|-&3%F t% Z22H EYHH 3}7]

Ganglia &= o8] 719 E82He EYHH dolg & #&Aste] ol& Histe 7G5S
71A AL 9ok BYUHY FHa g due] FHAEHE Ganglia ol = Grid 8= o050 =
At} o] AL oy FH2HE FAE Grid & ZYHHS] Y3 A FA-S

.

=

» o
K

ks

ot

718 o}olt]o]= e F#~H 9 frontend o U= gmetad o] 2419 FE|AH

o] ¢lo] tt& S 2Hd A HEeEE Adste slolrh. o] AL Fhte
AAZTEH of e S8 JFS U] 8 wa"E 5 v

ol gl disl] Arstr] &) ¢4 “A79F “B'ghe ol 7k e &8 2HUE dva

abab. Sl ‘A7 o 3= frontend & A9 #¥e] RUB R dEgith

1. “A” frontend |4 /etc/gmetad.conf ©l t}&-9 W8S F7}8het.
data_source "Cluster B" B.frontend.domain.name

a8]3 YA “A” frontend o4 gmetad & A 2} 3

ol
o
=

2. “B” frontend | 4] /etc/gmond.conf oA th&9o =& F7}3&te}.
trusted_hosts A.frontend.domain.name

a8 A “B” frontend oA gmetad AW E A A2+ st

3. "A”ell A Ganglia 9 #lo]A& dojA &<lste}. oA “B"e] dmnel & ]2

summary JEE & 4 ojof st}

olgf 9] screenshot ¢ iVDGL Physics Grid3 project & Holw=t}. 0|9} A3 W o=

it 2] Grid & Ganglia & 3l ZUEE & 5 ik




Grid3 Grid (23 sources) (ircc view)

CPUs Total: 1493
Hosts up: 740
Hosts down: 214

Avg Load (15, 5, 1m}):
213%, 209%, 207%

Localtime:
2003-11-21 20:44

FNAL_SDSS Grid (e view)

CPUs Total: 10
Hosts up: 5
Hosts down: 0

Avg Load (15, 5, 1m}):
23711%, 23713%

23716%

Localtime:
2003-11-21 20:47

Grid3 Grid Load last hour g
w30 k- 5
i F
H &
S zok = pa
£ E
= 1.0k &
2
0.0 =
20: 00 20:20 20: 40
O 4-min Load [ Modes B CPUs B Running Processes
FNAL_SDSS Grid Load Tlast hour E
w o a0k =
s E
Z &
£ E]
= 1.0k =
= &
-4 g
it
0.0 =
20: 00 2020 20: 40
O 1-min Load @ Hodes B <FUs B Running Frocesses

Grid2 Grid Memory last hour

Bytes

20: 00 2020 20: 40

M Memory Used W Memory Shared O Memory Cached
O Memory Buffered B Memory Swapped B Total In—Core Memory

43HTI30 T0L 2 Te0LIN

FNAL_SDSS Grid Memory last hour

4,04 3 = +

w
b
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&

0.0

20: 00 20020 20: 40

[ Memory Used M Hemory Shared @ Memory Cached

O Memory Buffered W Memory Swapped W Total In—Core Memory
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4 % SY2H AMH|&

4.1. E82H MH]x

o]l A= Rocks EHAH ] e v Mujas Ayt

4.2. 411 Secure Information Service

411 BB A 2= NIS 9F H]52¢ 7]65 Rocks Z2l2E o A3} o] A9 o5&

5 Az 411 9 o552 wAa 2995 $-2l& 411 S passwd I3, user, group

dle|guo] 2~ 7Y & Eujste b ARg-ght)

Public Key 5 3t5 Ab&3to] 411 & 999 &S HodtH, o2& NISAH & @9=

sk Blo] ofuel 3 @ ®E o] Folxith. 411> RPC el o|&ahA] ¥om,
[e]

Halel sd A E Fujde o] Ao FE d2 v @ Zu) dHolEHo]AEs A

AE THE B3l kHsHA Ak Aelth 411 9 "l B4 Fols Wiy wAyE
o S 7ok vk A &2 7] ARt 7hAok dvks A, adlan EA 2

ool tig HAHE kAR k= A Fol 3

'

;) Rocks 3.1.0 Matterhorn WA H-E, 411 & 7]<E2] NIS thAldl fetc/passwd <} T}
279 #E HUdS Eujes 7)E g ow A8ETE Rocks & Ul oA NIS
A DshA] =t

4.2.1. 411. MR]& AHE-3817]

411 M2 grdoz A~ HeAE 93 NIS S musl QE o]~

EE2 NISo gl 24E50] 411 o= 9t} =, RSA public ¥ private 5.3} 7] So] 1

oottt ey} Rocks =411 & 7153 @le AR GA AFESE = EE eI

/var/411/Files.mk o] GA® AL AF2 oz 4110 28] Au|x @} F o] 7|0 A
AAE FUYES Fe2EHYe RE A9 411 agent 7} HA WA ow 4
AT S ou i), o] Z12 NIS ¢ F-AFSE /var/411/Makefile o] 2k o] &<]
makefile & §3] o]Fo]d = Utk 411 Alx¥lo] BE WsE 57t MY 57|
M E thio] WS Adstd Hrh
# make -G /var/411




RE 411 39S FAH R thA] 453 § RE o WA AEkS delaat dobd
frontend oA &3} 2 WHS A},
# make -C /var/411 force

f) ) - _

&2 411 AM¥lae FHA™ AHes 7]l 8 private U[EY FNA IP broadcast

WA A & o] &3t}
BE AX wZo|A frontend oA FHA HLdE AAZFHOoR FEFIHW v HH

o

#cluster-fork 411get --all

4.2.2. 7%

4.2.2.1. Listener
client ==+ master =529 “41lalert” WIA|A & W7] $]3] Ganglia multicast A9 S
do] ¥ glrh WEbA master AW "411put"S AdstE ek 411 A gssstAt
vkzb vk2 411alert #WIAAE AEE Floltt. o] alert WA A= client =X A

o' mpde] W3t Azlom, webA o] Bds ThASbof ke e dEFE 94Tt
Hrh oy WMo R 411 Al2HS dubF o “WElo] i whE 3E Al

"k 411 alerts = FAIEA] X3 wIAA7F Q4& A2 wiRlEte] 714




411 Secure Information Service: Listener

Login RSA keys
files

e N,
A
Alert: A 411 file changed! N,
A hY
IF multicast N,
\-\.

/ Refrieve encrypted file “

s HTTP N
Compute Node Compute Node Compute Node

oo 010 010

a3 A 411 listener +%. Frontend 7} login <
WS ZF A4 w20 &4e]7] 98] broadcast 2 A

HTTP & %3l frontend =25 313 3dS 714 &t}

master A B 3t request "flooding"S 7] &l listener & S| AE 9 A7 tjdt
FAAE 7FA AL glofof v, o] & AL83ke] AFFol request & AT Yo AE
A" gt} ol A o2 A, client &= WstE o tid] 24 < request & HA &L

IRE As7IHA AR Ak Zive Al A

2? 411 = FAtdeolE el 29k HSzskARt, NIS A T AT AHIZ7F ofyth

Fggoz < 411 & MEE 3 34 @tk FEaE A7) mE

411 makefile I} 2= wTo WMAYE AL AL uz=] d7|A]7]|7ke] Q) @
= ] o

7H Z ¥ 2~E oA ¢ 2 password IS BE =EE 57|84 7=

< 54 A




4.2.2.2. Poller

ZF w==o A 411 listener agent o X, U WA HF-Fo Aol 4 Al 7tnick
3} frontend oA AEH 2E HAXE HE= TEUE agent 7} T}

7} == 9l polling 7H4E& 7|RH oz 5A3te 2 AAHY, o] WAsed 7}

o dE 411 A FA9 “interval’ FALS AAs[oF g},

/etc/411.conf:

<interval sec="300">

=

o]

2014 it delE 5412 5] AeAA polling 1AL AEHOE FAR
.

ofo
rSL‘ _u

poller = greceptor ¢ o[HIE & o3 FAHAS™, ©] greceptor HEo 259
o] &3t} 411 poller & #2119 local tl2=9d 9= AANLS 2131, master AH 7}
FRIA Thetgth XML & 2hoi7l o] A 3+ 411 listener ©f o3l A5 0=
pla= A=

0 411 poller ¥ client node A root & TZtsl7] wWj&Eol| master AH o] U+=
411 http Y E = & A FoS 8] 918 root ®o] 7152 = 3l A7
AT}t Rocks dA & o] & 7] Zrog o]&3it},

4.2.4. 411 Groups

Rocks 3.3.0 FH 4112 ¥ 2H A% =17 (subset)d tis] HAAE HAEst
7155 ZEA Htk. 411 groups B olF o2 B o] 7|52 AR =& Yl
wel e BAdES B 42 == s|Fu}. o] group mechanism & ZF AlA==9] local

411 A7 Fdd Aol o 3= group el oE3H)




0 411 o= A 2571 2E &g Group "7 EFS @A A

toln, AAHoR Zahd Hete AewA @9 53,

KR
o =
age) WAAE HAT & Yk,

ZA) 3=

Ao,
W7} o 9%

52 multi-level & w2w, “g}do] HFR"9} H|=gt F2E JPXIY. [EA o=,
FA ol 411 28)9 "W oln, T3 “/Membership” &9

“Compute” =& “NAS"9} &

Group

o]
BE w5

] o]t} o 7] ol A membership &
frontend 2] database ol A% % node 7} 7| A 22 <3 membership

=4
}5 “/77 1 (O‘l

2 ousi,

¥
=3) /var/411/Group.mk 2t Scl= SY& Makefile 2 411 group 22l E&st=0 |S&56ICH. 0]

AlS
=

Ct.

0
o

=E

ro
ujo

mteds HEE 20 £ SHIAE e Uslle s 2

#make -C /var/411 groups

#make -C /var/411

2M43totedd™ 1 411 S0l makefile & =& stCt.
9] membership 9 °]&¥ sLd 17 WHIL ") dE £

2 Compute” awe] W rE ek o] 411.conf oAl 3L

|— Configuration file for the 411 Information Service —>

<config>
<master url="http://10.1.1.1/411.d/" score="0"/>
<group>/blue</group>

<group>Compute/ | ight</group>

</config>

Multi-element 15 ©]&
OdFS vxsh, oE 5
A=A 02 Jcompute L2 AL

HbH ol /compute/heavy T1H SO0 =2 Q&= HA| ]E U*]G}ﬂr

(¢}
/compute/light & 54 Z+& 975t /compute + Xt} dukz <l




411 Groups

Offered 411 msgs from master:

] /Gompute/etc.shadow i

Registered Groups on client:
: fblue I ( /Computeight )

Written on client:

| Jetc.passwd |

[ /blueletcsudoers |

| /Compute/etc.shadow |

S MW 411 2F. Master 258 w7 wAAE Be =] 98 Client = A1)
local 874 3] 528 group oS AHgEh WHow Fest aeldl WAAE
1

master =0 A AjRo] WAHE 411 BdS 9w

ok
£
t
o

Y olge] dHMo=
=47 283 WAIA = client o 23] AlE WA A E YEFATE /compute/light &

Fo1% 287t gk,

o

e

/compute 1&H& W¥ETH

4.2.5. |#o]

4.2.5.1. 411get
411get [——all] [-—master=ur|] [-—conf] [——pub] [-—shared] [—local] [filel]

4
g WA e
el &




o -—-all °]& Jtse B
7hA epA mhdel dde
W= 2l HolE st %—E

o —-master °©]&% 411 master AH ] url. 7]&-&"http://10.1.1.1/411.d/" %+
"Jetc/411.conf"o] Fo]A AH o]E. o] 7)ol A master 2] oSS WA|sH

AAutdel FFHo] 3= °]FS override gtk

=l
=
>
N
il
N
o
o
r)v
o
do
~
i
flo
8
)
%)
o
=
>
=
fu
_{
a2

o ——file, ——local = Qo] FA HHAEZ} o] local ol Yes HIT A

7k Q.71 918 http & AR&EA = <hETH Y &S Agtstst & e et

o -——conf A& AL, 7]EE "etc/411.conf"

e ——pub =?2FH public RSA 7]9] 91x]. 7|22 "/etc/security/cluster—public-

key.pem".

e —-shared Z?]2~F] shared key ¢ 9A]. 7|2 "/etc/411-security/shared.key”
master A8 AAl9] 2 A= (quality score)= ZF AXF==29] "/etc/411.conf" Ao
==
4.2.5.. 411put
411put [—411dir=dir] [—urldir=dir] [-—see] [-—noalert] [-—alert=channel]

[——411name] [-—pub] [——priv] [-—comment=char] [-—chroot=dir]
[——chroot-here] [——group=group] filel file2 ...

411 AB2E E8), 9L o353} 83 publish gtth. 7|2 A o7 ZFelo]Ad Eo] multicast
2 9o &l alert WIAAE Bl Aot}

Aa

HAIAE HUa, £

&2 o] § 7hsgt gAaET
o ——chroot=dir 53“dir" & 411 F¥4 9] root HHEYZE A3t} o] AL 3 E09]

master =59} client =204 7242t & A 2o AT & JJEF s

Example:

411put ——chroot=/var/411/groups/compute /var/411/groups/compute/etc/passwd

Ao FAL A == A& “/var/411/groups/compute/etc/passwd” UL
“/etc/passwd” 2 ©]-&Frh= o|m ot

o ——chroot-here ©] 342 —chroot=$PWD ¢} FA3+ onjo]y <=3 HIAHS
Al AdE FAolt)




e ——group=name ©°] Yo 3t 411 1EFS L3} Client & L lﬁ-oﬂ 22314

11 AAAE FAE Se2=H 9 a9 ol 411

ot o5 T ol AEAH Ho 9l
“Compute/green” =& “/Compute/green”, “a space/yello” ¢} 7o) ~#H o] ~7}
So7te a3 2§ olg o AT F dth

o ——comment NG 411 Lol A AT T4 A 7|&, A AP S 93
AREEITE RS @S o] gakA N 7| E e glth

o ——411dir % iﬁ}% 411 HA A7 A =24 I e, 7|22 "/etc/411.d/"

o2}

=

ko 1 a7 A= 4
=

bl

)

[e] e 2~
A& w2 4 9l

o ——urldir411 Uﬂ/\]xla ol &% + e ¢ "HHUEY. 72 "/411.d/ oItk

e -—-seestdout &2 4t FY YES HoFET]

o —-noalertalert MAIX S A},

e —-alert UDP multicast, < unicast & °©]€49 alert Mg WA|g} 7|2

ganglia A9 (239.2.11.71)& A&t}

o ——4llname A Lol 411 HAA o]FES FTh

o ——pub T 2E public RSA 719 9%]. 7|EL 31024 HE 7]o|H "/etc/411-
security/master.pub"ell $X]gtt}, o] A 0444 HU| A S
7hA oF THSE BE AREAE ¢17] dghs 7 oF gk,

o ——priv Z82~F private RSA 719 91%]. 7]EL 1024 HE 7]o]H, "/etc/411-
security/master.key". o X3t} o] BLdL root 7}F AFHES 7FA ok s, 0400
HuldE 7hA o gt} (5 root ¥Ho] 7] @3S JhA oF g}

o ——make-shared-key MZL FZ9 shared key & YA 3T} 7] basebd =
g strEo] glom 256 Hololtt.

4.3. =921 Y| A8]2 (DNS)

Lhotse WA H-H, rocks S8]2He 43 7155 2% DNS AHE frontend o Z&35FaL
Atk ol v M= Fe2HWe] ZF m=dd gk vgl->ip T4 viE S e

A8t} rocks 9 o]A BlAHAAE S AEY 9 (hostname) /etc/hosts Yo NIS map
A& F3l resolve HAT

A 71%5S Z2+E name AH] 229 WEL 229 naming A & o] 443 /FES
agt e W S22 =gl o] Fo% “local’S V[EAo® MdEglon,




#+ UNIX naming(Z22]al 53] 252)9] gk 7FA 24 shuke] wAale o4 3k 79

o] Fuhs 7hAoF gtk Aolth. o] AE F e HES QIFH o] 23 e i UMEYE,
2 5 & %t frontend 9F 22 WAlo] A9 £A17F Aot

Globus &} & 95 9] MH]~AE frontend & AA| o] E0] public °]&(Z, FQDN)o]o]of

Fthal @ 3= whA], queuing system(PBS $)3 22 UF A]2~®2 frontend 7}

WE-9] local name(Z, private name)S 27|15 A 33k},

Rocks olA RE “local” =Wl UY-2 private S22 UEL = AE
ArEE 7|2 AR ol AL e w29} frontend 2] ethO Q1€ #|o] X~ F/] gukx o 7

LA
10.x.x.x HY 9 private ip T425 AFEd= BE YJdS ¥3H3it)

Globus ¢}o] 3842 93 frontend ==+ public UYS ztE=t). o] AL frontend ol A
"hostname" WHE g, “local’® B dldo] olyz}l, public Wdo] HoAS
ougit}, of |l YF A|2ElL o]y st MEef o3 F ¢ HEd % vk 2y

libc o] ¥ resolver #o|BHYE ALES= AEL EAS do7]A &S Aol

“insert-ethers”oll 93] F7t8 A2 =S 2AHFH 02 local DNS W] F712
Zolth, wE= vde] ERe gAEE By HlA v WEs ey o

$ host -1 local

4.3.1. DNS #3317

Rocks & Z#12E 9] DNS 9] Ao stol A 9F S 2EVSQS F7lsh= WHS Aledhrt.
N TAESE ARPH O R site o DNS AHol] & Au]=E whs Zlolr, ey o] &

7}sdk 9] DNS AMW7E EA8HA] 95 49, #EAE S w2571 ol Ak
Ao 3 name->IP "W=S A ld7] 98 frontend &) DNS & A1431712 & Aot}

O
wn
i

NS AL 212402 rocks ¢ dbreport o &8 AW, #&)x7} /var/named ¢
= zone ¥Yo] static AFE F71d = fitk tiAlel, =4 name

mapping AR5 th5o] ol ¥ojet,

/var/named/rocks.domain.local

2] a1, reverse mapping(IP->name) 3 B& th2-9 sdol F7}35He}
/var/named/reverse.rocks.doamin.local

o] A5 AHEA o2 Rocks ¢ DNS dbreport ol o8 2g=m, b2 HPFS 8,
ddelEd 4 9l

# insert-ethers ——update

rr
B

9

Rocks dbreport ol &J3] TFEo13 EF rocks.domain 2 reverse.rocks.domain ¥ &S

BIND A4 WS wEr)




.&/ 93 FAELE Jocal FE2H ZH|eld] o2& zHA )

o 27 DNS #de] ogf7t lew, dA S 2H =w<l naming ©] 2-&shA] &S

Qe Folsld Aas Wast ek

4.4, Wd

Shasta WA F-E, Rocks & 8 2HAAY email A¥2E 93] Postfix HLAAHE
AHg-ght.

Rocks ol A+= frontend 9|4 =& ZF#2H == thdt Hfd o] Au|2S g3},
o] ou&= ALl === 5 frontend 2 WY S AF3H, frontend 71 o] & 9H-=

A (forward) e},

“Si"frontend ] varflog/mail THlo] 9l WAde] RaARE B 5 9t Postix & o
gt o] o] 2 Ark(incoming) Y37Houtgoing) WA 2] WA A A K E 7] =3}




5 #&. Rocks AX|#}A +A3}7](customizing)

5.1. AAF =29 97)R] F7}s}7]

Fohstas s A4S el PgEed Yoju:
/home/instal | /contrib/4.0.0/arch/RPNS

oy 710l M arch & architecture("i386", "ia64", etc)S on| Tt}

@Al compute.xml AHAAE Fstr] ofsf A= XML A9 whEold
# /home/install/site-profiles/3.3.0/nodes

# cp skeleton.xml extend-compute.xml

extend-compute.xml 3+ ol th5-2] M-S FAHto] 74 olF& F7hetet
before:

<package> <!—— insert your package name here ——> </package>

after:

<package> your package </package>

%qextend—compute.xml Aol #7]A1¢] full name ©] o}y Z} base name 7HS
dEst= Aol wastt. d& 59, Frietaxt sk #1719 o] ] XFree86-
100dpi—fonts-4.2.0-6.47.i386.rpm ©] XFree86-100dpi—fonts wHS J#HshdA Hr).

<package>XFree86-100dpi-fonts</package>

kel Frbstaat e o] Y d7IA 7 Ak, ZHzke] s 7] A]ell <package> tag &
AHgslE Hloh ol & £ 100 dpi FE9 75 dpi £E WH7|AE Frhetaizl ohd g
=& extend-compute.html o] Z7}sbH ),

<package>XFree86-100dpi-fonts</package>

<package>XFree86-75dpi—fonts</package>

ol A AHE-E rocks WIEFS whEo]of gt} ofefje] WHL A Ro] FIIE H7AE
/home/install/rocks—dist/°] %)= Redhat &3+ vjE 3o AFA]ZA Aol

# cd /home/install

# rocks—dist dist

olAl At=E AEA

5.2. AAlx=E9 HdA 4H3}7|(customizing)

A2 compute.xml AAGUAL 34s7] 98] M2 XML A 3L w50,
# cd /home/install/site—profiles/4.0.0/nodes/




# cp skeleton.xml extend-compute.xml

g 9 35lt}dA, extend-compute.xml F YFo] AR AqYEES Z7}slg}, o] AA
2AHEE AX=EE 918 kickstart A4 A (] EHW ks.cfg)®] "post" Ao
ZF7}% o] Red Hat installer(Anaconda)oll 28l “post” configuration WA A A=
Zolt}, AFMSF W82 Kickstart howto & #x3}7] nlgc)

<post> 9} </post> tag Ale]d| bash 2T HEE U435t}

<post>

o]

< |—— insert your scripts here —>
</post>
°] customized ¥ A4 ~AHEE AL&sl7] fsiAE xRS A Yeg & AN
A AAlsfof g},
# cd /home/instal |l
# rocks-dist dist

5.3. F7I 0113511 7te AAsH]

Rocks & #E (& 91, AAA]), ZYEH(E E9, Ganglia), Message Passing(dl &
£, MPICH over ethernet)52 93] AlXtx==, 2 frontend =29 A WHA oyl
B # o] 2(eth0)E A&t £F A= 3 7 o] oyl QEH o] A8 7FA]aL

ro

<l

Us T AUtk o] AL o5 (F7E UES QIFF o] 2)el gk A s Ay e
F71] o]yl I #H o]~ = frontend ol A W & FHZEQl add-extra-nic & &3l
A% F Ut o] FEHEHE & =9 ofF9 QI o]z 3k ARE F71st7] 918
frontend 2] UE € table(UE9 table o] tjd+ AA$ HH = Rocks Cluster Schema
H2)EA3}, o] TS v golEuo]lAan AL i, A X =0 Ak

v Ax AR gEAE oFEAE B o

At Y ES table ol X FHE 2t/ HW, v W A AAD o) wieh, 7P NIC o g
3 2 =

Aol o] Fofxnt. o7t 2= =ET oY o] FIHARL olful IEH ol AE

o /M9l ot QI FelaE 2w Y 7 wr=d ha) e At
# add-extra-nic ——if=<interface> ——ip=<ip address> ——netmask=<netmask> ——gateway=<gateway> ——

name=<host name> <compute nodae>

>
o
v}
e
2
[ >
o
o

interface: °|H 1E(e.g., ethl).

ip address: QlEHo]~E 93 IP address (e.g., 192.168.1.1).




netmask: ¢1EH o] A5 93 network mask (e.g., 255.255.255.0).
gateway: ©] QE|Ho]~2] gateway( eg., 192.168.1.254)
host name: 218 H o] ~E 3 Host name (e.g., fast-0-0).

compute node: °©] A& ALt AA 9] o]F (e.g., compute—0-0).

dE 59, A4 == compute-0-0 2] F7F4<l o]yl QlE o] ethl o IP F4
192.168.1.1, netmask of 255.255.255.0, gateway += 192.168.1.254, 18]2 Aj
Qo] ~ & ¢33 hostname & fast-0-0 & 1A} 319,
# add-extra-nic —if=ethl —ip=192.168.1.1 —netmask=255.255.255.0 ——gateway=192.168.1.254 —
name=fast-0-0 compute-0-0
s o] Wae ey .

o WAANFE Hgstelw FrhHel ejsle] 2 HoF =g vhAl A 3rhshoot-

node ©]&)

Ol
N
X
>
K
Y
Aw)
>
A
a
e
ﬂolg
Al

o)

N

4.
12402 root YE|A 6 GB, swap JEJAe] 1 GB7} @95, root H==19] L}HA]
ol 9HE]A /state/partitionl ©] FEI T,

5-1. A4 =E - 7|32l Root &3 FEA

4

ke

/ 6 GB

swap 1 GB
/state/partition]l | FE U239 U X
9le] BE ymx| txg =gho]lHE 42t shute] st ARt
2%  /state/partition2, /state/partition3, ... &2 Fo X}
15 9 29 ¥+ 3SCSI tad =gho]luE 7k shupe] Alabeso] gjsh 7]k A9l
A RS BolEt

¥ 5-2.370¢] SCSI Drive & 717 A4l =

o

rlr

]

I
I

_El

/dev/sdal / 6 GB

/dev/sda2 swap 1 GB

/dev/sda3 /state/partitionl FE fA79 UHXH
/dev/sdbl /state/partition2 size of disk
/dev/sdcl /state/partition3 size of disk




rﬁ/ Z7] A Fo|= /state/partitionX o ¢ EE HolHE AMA Al A ¢A|A

5.4.2. AAX=E=9] root @ swap Y23 A7]9 A
A

o] ARAAE AN == root 9 swap SHEIAY 271 EASHE ha Wel Bl
Ak, Wk ole) AN SElAS FAdok o A wE Uaa A 54 3B

1] wpaie},
WA oS3 o] extend-auto-partition.xml LS AJA 3T}

# cd /home/install/site—profiles/4.0.0/nodes/

# cp skeleton.xml extend-auto—partition.xml

<main> & ] o F =& gk

<var name="Kickstart_PartsizeRoot" val="10000"/>

<var name="Kickstart_PartsizeSwap" val="2000"/>

o] AL 6GB 9 root YEHAES 10GB 2 F7IAZ Aot} T Swap HEA L,

1GB ©4] 2GB & Z7HAZ Aeolth,

oA A YE&oz AL == compute-0-0-& thA] 2HsteH WA doly
Hlo] 2ol 4 compute-0-0 ol gk ] AEE A7) oF gt

aejal o] AAE vzl A&str] Sl tes Adsket

# rocks—-partition —list ——delete ——nodename compute-0-0

gl % ZF ARl wro] Z47be] mE] Mol ¥ rocks-release BYS A AE o g}
o 7]ell rdst ~2AHES Fxs6r] npeEt

for i in ‘df | awk '{print $6}"°

off

do

if [ -f $i/.rocks-release ]

then

rm —f $i/.rocks-release

fi
done
$9] 23 HEE /home/install/sbin/nukeit.sh 2 A3} th
# ssh compute-0-0 'sh /home/install/sbin/nukeit.sh'
a7 weg oA A e,

tlo
>
[e=
Qﬂ
ol
il
ro
i)

# ssh compute—0-0 '/boot/kickstart/cluster—kickstart




5.4.3. AAtx=x9o] g3 FJEHAH T4

Al XML AR gtde &#a)9 auto-partition.xml AL Ao},
# # cd /home/install/site-profiles/4.0.0/nodes/

# cp skeleton.xml replace-auto-partition.xml

replace—auto-partion.xml W50 t}&2 F7}3let
<main>
<part> / —-size 8000 —-ondisk hda </part>
<part> swap ——size 1000 —ondisk hda </part>
<part> /mydata ——size 1 ——grow —ondisk hda </part>
</main>

o]AL FE HE|HOR 8GB, ¢ HE|HCR 1 GB, Zgar o] =elo]H o] YmX]
Fitol /mydata & @@etth AL =9 UmA] vl =to]He| ffsjA = —-ondisk
ol AHg W4E o FE T F Ark ] oolA <part>$} </part> tag =

Alejg YA EHL 2% Redhat 9 kickstart o & wEth £ o AAE &S
RedHat Linux 4:Official Red Hat Linux Customization Guide 9] “part”” 7] =] tjst

4y sty vk,

o AFEA7E deol& A%k mountpoint 2] o]F(dE EW /mydata)S TA)

15705 dow oF dtt

T software-RAID & AAl-=o A o] &35}31x} gt} | replace—auto-partion.xml <

=
g3 ol FHster.

<main>

<part> / ——size 8000 —ondisk hda </part>

<part> swap ——size 1000 —ondisk hda </part>

<part> raid.00 —size=10000 —ondisk hda </part>

<part> raid.01 —size=10000 —ondisk hdb </part>

<raid> /mydata —level=1 —device=md0 raid.00 raid.01 </raid>
</main>

RboF ARGA7E A7 JEIA scheme 7F AA Q1 AN =0 @A) dA o] ofyehd

At ol = e JEAA2 A Aolar, AFEAE AR 9EA scheme 7F L




>

oF AFg2}7F XA e 3tE]A scheme 7F AA AXFQ0 AXE mEo] AAH O R o
St 1 wre 9l EE M mEs JWE dolls Alolw, ©A root YHEIAN

Zoltt. .

aeal o] AAE Hi3

# cd /home/instal |

H4

ol #g3t7] 915 thee daystel,

# rocks—dist dist
el M AGRE FEACR At == compute-0-0 & Bl 3™ A
dlolEHjo] 2o A= compute-0-0 9] FEA AHE HA A A ok s},

# rocks—partition —list ——delete ——nodename compute—0-0

a8 3 AN =z e ZF g9 AWA g He 9 rocks-release Y-S
AAN ok st} oA ~AYEE ST 2}
for i in ‘df | awk '{print $6}'"

do
if [ -f $i/.rocks-release ]
then
rm —f $i/.rocks-release
fi
done
¢ 3¢S /home/install/sbin/nukeit.sh 2 A &er$ v} A3},

# ssh compute-0-0 'sh /home/install/sbin/nukeit.sh'

712]3l node & thA] A A3},
# ssh compute-0-0 '/boot/kickstart/cluster—kickstart'

5.4.4. AAt=E9] FEINYE 7B dAH o7 HET )

o] 4L dA Axt=ro tixz =elolH e AEo| #Agle] At =E9 JEMYE
d#: ] Rocks FEIMFLe R HEH = WHE UET Rocks AXt==29] 7|24
e ol gist JHE &7] fEiAE V2 AQ Ygaa 287S FxEr] vkt




A A ¢ auto-partition.xml < AT AJEL XML AA 0
# cd /home/install/site—profiles/4.0.0/nodes/

o
rlj
i
K}

# cp skeleton.xml replace-auto-partition.xml
replace-auto—partiton.xml ol th&& F7}3kt),
<main>

<part> force-default </part>
</main>
a8 ol v Adste] wjE o] 4

# cd /home/instal |

O_u
=
ofo
o
2
ofo
ot
O

# rocks—dist dist
ol A A3 Wgoz Ar == compute-0-0 S thA] EW37] e s HA
dle]guo] 2ol Q)&= compute-0-0 o thst IE]d JHE A Azl ok s},

# rocks—-partition —list ——delete ——nodename compute-0-0

a9 A s Qe 7t

ZF o] ~39 AWHA ge] Ao 9 rocks-release WYS
A As ok st oA 2AHEE Fagel

ohet 2t

BE AMESE Q99 /1B BEA Yo wiy] daAE thes Agste,
for i in ‘df | awk '{print $6}'"

if [ -f $i/.rocks-release ]
then
rm —f $i/.rocks-release

done
Qo] 23 HEZE /home/install/sbin/nukeit.sh & A &35 AP == 3},
2E Aike Aol 71EHQ FgEIMFe R FHEYH Fof, Z} ArwZoA root IEIA

olele] HE|o] &g dlolEle] W&ol AAAA & a7 e dee Aasal.
# ssh compute—0-0 'sh /home/install/sbin/nukeit.sh'

[
il




# ssh compute—0-0 '/boot/kickstart/cluster—kickstart'

~

R

i

A w25 7|82 gEMH Ao 7 HEY Fo= Rocks 7F 7152 root JEJA 9] 9]

Ho]E S HES = Q== replace—auto-partition.xml & #| A== 3o},

# rm /home/install/site—profiles/4.0.0/nodes/replace—auto—partition.xml

wE wEg] QoS A oo
# cd /home/install

tio

e,

# rocks-dist dist

5.5. @& (custom) AY RPM w&7]

5.5.1. kernel.org E5E t£=2E 3 AY £222 A RPM
Felstet.

¢}

® Frontend o] &A= Rocks &2~ 3=
Zas)et.
o rJIEZE WA},

# cd rocks/src/roll/kernel/src/kernel .org

il
Jot

17] 407 CVS HES

o

® kernel.org 28¥ tarball dEjg AY A2~AE L2 g 48 24 e g2
# wget http://www.kernel.org/pub/linux/kernel/v2.6/1inux-2.6.9.tar.gz

® kernel 9 “config” 9SS AAEIL ©o]E config-<version>°] ¥ =& 3t}

;5/ <version> HS= BEEA| kernel &A% LXIoHOF SHCH. ME SAEH 22 |inux-
2.6.9.tar.gz2 US2E oIYCHH config 0152 Bt=Al config-2.6.9 2t GHOF SHCH.
® Version.mk & 7§21t}

version.mk F¥4-2 o3 22 WE&S 7R3l Aok

<NAME = kernel
RELEASE =1
VERSION =2.6.9
Swp =1

VERSION 12 WhEA] b2 =gh Ad HAd(dE 59, 2.6.9)¢ sdaiof st
gk ©l TR AN AL At sy thg ) o] A e

SMP =

2 tgFE-Z2AA A, SMP)E skt stohd, thgah o] A
SMP =1




o Aug ugd

#make rpm

e A% RPMs E dA wjEFH o= EALS)

# cp ../../RPMS/<arch>/kernel*rpm /home/install/contrib/4.0.0/<arch>/RPMS/
® 7| A <arch>& 1386,x86_64 H+ ia64 7} Htt.
® ]2 WA= Rocks 4.0.0 o7t Ag% )

o Rocks HH& Ol 4.0.0 0lctH TS ©HIIt ER35tCH.

#cd /home/install/site-profiles/4.0.0/nodes

# wget http://www.rocksclusters.org/ftp—site/beta/4.1.0/kernel.org/extend-compute.xml
o xS thA] A gt

# cd /home/install

# rocks—dist dist
o 74t EE U] At e AES AT

# shoot—node compute-0-0

(o

.

o o Adol o BAW AR AL A§FuA S WE AW D
g A B,
5.6. AlAtx=T oA RSH AF&-3}7]
7132 0 2 Rocks £ rsh M#Eolu} AXt o] AHZ 29S 3884 Fert
thAlo] Rocks & ssh & o] &3t} &AW ssh 7} rsh ¥ A &3] H13e 9% st = Qe
B57F A& don, B3 AR AHLle] S8 Z 29 S rsh <>ﬂA1 ssh oz wWAs 5=
R ASE 9 & ek WU Galo] oY A F shite] AFAGH, FelsEo
rsh & AHE3718 98 Rolth
o Ze]2Hol rsh & AFEete A& Hetb] Foigh 933 = & Utk Rsh & W&

U E AR Abggttal stejebie o] Al ssh W ®Heobgo] WAgs = 212 ol




i
4
o
_0|L
=
e
%)
=
3

rsh & 7}538lA 3= 98l default 2 1% kickstart L@
olg ¢} Zo] rsh.xml & customization T @ Eg o] EA}3hc},

# cp /home/install/rocks—dist/lan/arch/build/graphs/default/base-rsh.xml #
/home/install/site-profiles/4.0.0/graphs/default/

o710 A arch £ AREAFS] Al2~®lQ] architecture ©]TH“i3867, “x86_64" =& “ia64” %)

o] A /home/install/site-profiles/4.0.0/graphs/default/base-rsh.xml & t}&3 o] W73},

<!-— Uncomment to enable RSH on your cluster

<edge from="slave-node">
<to>xinetd</to>
<to>rsh</to>

</edge>

o] EF9 FA4E& A|ASHH Hr} o]AL “slave == FYXE AL BE AH]
B (AAF == NAS == 5)o] A (private Y EL ] BE T~
Aulz=g o] 88 F =R et FAS A7 ded 2E A
<edge from="slave-node">

<to>xinetd</to>

<to>rsh</to>

</edge>

rir
N
o
o

og A o WatE Hgahy) A ERe A W=
# cd /home/instal |
# rocks—dist dist




5.7. Ganglia =YH GA3}7]

5.7.1. Ganglia & 23} 3}7]
e s SFAAE 2 87 flaiA = 2 AlAF==9] ganglia gmond TS
‘H%FEEEmQQQﬂ¢§F+§:ﬂﬁ%z$ﬂﬁiEﬂImMMMﬂJ@ﬁggmgm

HoleE HasA R thE ARle=28E Q& ganglia R &= FASH:
Z

@qmmewwaQﬂ%gmmd%v$ﬂii.7}4§315ﬂgwgm%ﬂﬂi$@§
T AEE Tl Q). o]9f e AAHL 72t Axterse AYUS AT E adE

o},

A

‘deaf” == Z} A4t=E9] gmond & Addts A2 2 ARt==g2RE SY2EH HA 9
ganglia AEE & F 155 ngdth oA A5 w41S 93l ganglia HoJEE
AFEEAY, 17 ZH(fault tolerant) 7] 'S ganglia 7} #2358 F9- A7 € 4 QAU
A== A ganglia o BEE 7]5S AMESIES staz gbH oheo] AWS

7l
z3he},

i

Y
a!GMWam%%hmmmmanm3l0Hﬁ$H“%m”EE%7ﬁﬂﬁﬁé4%aE%

W A

® Replace-ganglia—client.xml o]#+ o592 2L xml == IS F7}stE}.
o] Thedol] thge) v&g Fhale.
<?xml version="1.0" standalone="no"?>
<kickstart>
<description>
UCB's Ganglia Monitor system for client nodes in the
cluster.
</description>
<post>
/sbin/chkconfig ——del gmetad
</post>

</kickstart>

e 7t At E A AXA st oA ganglia & BE EUHEH 7l AT = QY 9
HAH S T3 4 ArE=+ frontend & TYS 59 BYUHY V52 ZA Huh




5.8. =& Appliance Type & Z#2Hol| F7}3517]

o] 8L M2 H| ESl(appliance type)s S8 Z=Fdl F7tset7] g 8-S At
O|FL dte] AL eEES] IFeo] UHA e ALte=E7 thE W2 (behavior) &2
Asst7lE 92 o F&5HA AMEE ¢ vk e 5, cabinet 1 9] EE ARR-ET)
T2 cabinet 9 AX=EE53 th2 A AAEA tux & o 22U £ 9l

A Zysl7] Aol WA AA 1) Z(configuration graph)E YF=+ Rocks XML
YA A(framework)dll thall Loli= Aol HE = g} ofd tigh ApAIgE U8

Reference guide & %317 wvlgt},

A4 A2 XML node 3Y& vbEojof dir) o] e HA A~ HE Tga/Ee 7}
] Blgdel A8 #7]H 9] g 2Ed Ui JRE ¥} o] wEHYS my-
compute.xml ©]&taL dFAF. o] 322 /home/install/site-profiles/4.0.0/ T} & E g

wHEol Aol gtk ofgfi= o] 3] gt}

<?xml| version="1.0" standalone="no"?>

<kickstart>

<description>

My specialized compute node

</description>

<changelog>

</changelog>

<post>

<file name="/etc/motd" mode="append">

My Compute Appliance

</file>

</post>

</kickstart>




oA 919 AL 7]Ee XML AA ol YAA Ak st} 7] = Hed] 919
XML =27} 7]¥2] compute.xml =E=5 7FE 7|25 8 Zo|u}, AA] x|k 7oA

7ee e, o9 TleE

i

219] my-compute.xml & 7]¥¢] compute.xml & =
gttt

my-compute.xml < compute.xml & ¥ I A]7]7] 984 /home/install/site-
profiles/4.0.0/graphs/default T #E o] my-appliance.xml ¥} LS 7508} o] A9
&2 o3

<?xml| version="1.0" standalone="no"?>

<graph>

<description>

</description>

<changelog>

</changelog>

<edge from="my-compute">
<to>compute</to>

</edge>

<order gen="kgen" head="TAIL">
<tai I>my-compute</tai >

</order>

</graph>
91 W NEe A8 M e v 9Es A

# cd /home/instal |

ol

el

# rocks—dist dist
o]A o]& A wksolx A EF9lS Rocks MySQL ¢ ©o]gjul|o] 2ol F7}afof &,
)AL the WYl B AhgW WL,

# add-new-appliance —appliance-name "My Compute" ——xml-config—file—-name my-compute




oA 7]E9] Aol BlYS WA 4 vt 9 7|4 insert-ethers & AFE-3Th WA

insert—ethers & compute-0-0 2.2 A== 3lr},

# insert-ethers —replace compute—0-0

oJAe oldle] £ANL ®welF Aolv

Insert Ethernet Addresses —— wversion 3.3.8
Opened kickstaort occess to 18.8.8.8/255.8.8.8 network
Choose Applionce Type

Select An Appliance Type:

Compute

PYFS 140 Hode
Compute with PVFS
Ethernet Switches
Myrinet Switches
Fower Units
Remote Management
HAS Appliance

My Compute

“My Compute™& Ag3 & “OK "=

=
0-0 9 AXWE 93, DHCP &3S 3t =271 S A%, o]AS my-compute-0-0 &

ARE FHE A o} uebAq ol et #o] compute-0-0 & AR =R Eoi71A
st =}
# ssh-add

# shoot-node compute-0-0

oA insert—ethers &+ my-compute-0-0 & W& A o]E B3t FHo|t} 1glal o]
wxo tig Ax7} £ my-appliance B2 AA o] & Zlolt} T =
®IRlste] o] 5 &1d 4= )

# ssh my—-compute—0-0

o] 9} zFo] AREA7E A gt appliance ol W3l insert-ethers WE o] & AH&3ste] ¢lo¢]

o] 48% 4 ok




6 A& T2
6.1. ISO o]m|#] ¥ RPMS

Rocks AT E o] http://www.rocksclusters.org/Rocks/motd-
archives/000064.html o) A s w9 4 9l o K*Rocks:

http://rocks.cluster.or.kr oA th& e 4 9l

6.2. CVS & E3F Rocks &2 EF YA 317

Anonymous read-only access 7} Tt F 7F4] He|2 AlFHch:
® ViewCVS E ©]&3F Browsing

® (VS pserver A-&3}7].

6.2.1. Read-Only EEZ CVS A}-&3}7]

2 e W) A WA e gel 2191 defol Fuh
$ cvs —d:pserver :anonymous@cvs.rocksclusters.org: /home/cvs/CVSROOT login

7| HEM S E 27T Zolt. AR RER eSS e don, dA dEvs
A= G

om 29l 3 Fol gt gol A2 Eelg AES Wt

$ cvs —d:pserver :anonymous@cvs.rocksclusters.org:/home/cvs/CVSROOT checkout rocks

718} &l(checkout) —?*Oﬂb o] rocks HHEZRE 507t £ cvs BEY APstE —d

6.2.2. Read-Write @32 E CVS AL-&3}7]

ssh W7 1 9] public 719 HAHE(dE £, ~/.ssh/identity.pub)d} ¢ 227] Aglo]

Hastrte] sk ket AW S @2 wld-S cvs@rocksclusters.org & HuUjgk Y

FAe] AFEIE ssh 718 2Ea A @i, t5o HWES ddste] ssh HA 19 71&

wHEof et

ssh—-keygen -t rsal

A rocks B2 3219 public 715 WowH, T4l
&

access 3ok d=7tell 3 ek AEE Al




7 A A d= A FE(FAQ)

7.1. AAHA

7.1.1. Insert-ethers oA A =EF AL =271 Hold FEth. E& frontend oA A4t
=22 DHCP HAA] &g E71 sioh. Folo] EA2171?

AF =T 9} frontend o] AAS UEL T ~9 XS bypass AEE JHEE
22 = dHAAA &= [P 49 broadcast HIA A S FAGtEE A H o]
At webr] =E=9] DHCP WAIAE FAl= 3otk 2939 #AgH v 2ol
gelst e ght,

L 322w AB(EE 77N ol AHEsE A AolH)e wad A

2. A x=E dubrow HAXgth(A4t == dXA 3 351, frontend ol A
mEO A HEsk= DHCP HAAE &1E 4 Slojof 3t
7.1.2 Axt ==& HAX& v, Rocks CD 255 FHS AR A Ai==d EYEHE
AAsA, &3 722 o H AR 7} JeEFdT}. 'Error opening kickstart file /tmp/ks.cfg. No

such file or directory' o] ZEIHJE=71?

oft, o

Alat ==9] kickstart 7F Al =2 253817 YA tha9] AH]27}) frontend ol Al 2 &
Solojof gt}

1. dhepd

2. httpd

3. mysqld

4. autofs

ot

(o]
o)
o

httpd ¢} mysqld 7} A8 AA] tpS3} 2o
# ps auwx | grep httpd
# ps auwx | grep mysqld

Wl shtebE A Fol ow, thed ol thAl AlFA AL,

# /etc/rc.d/init.d/httpd restart




# /etc/rc.d/init.d/mysqgld restart

autofs AH] A% 'automount'@ % BT} A& o1z shelsir),

# ps auwx | grep automount

Qe Fol ohm A AFAT,
# /etc/rc.d/init.d/autofs restart

npxato 2tk o] Rocks A #d

(&
il
]
%
)
L
off
_O‘L
oy
N
J

ro
ot
i)

# cd /home/instal |

# ./kickstart.cgi —client="compute-0-0"

o] A& sfte] kickstart ¥Y S output &2 Kot
kickstart.cgi o oJ® o&]7} P=x] thS e gygoz solsit)

# ./kickstart.cgi ——client="compute-0-0" > /dev/null

7.1.3. Rolls & A3 o= AX3t}. 18} wAlo] reboot & "X stage 7} I PH+=
%<k system ©] “error: GRUB Loading Stage?2....” WIA|A & £ 3}HA hang o 2d&
HAG, F9o] AEHAETN?

o7 ey FEAo|th Grub Ax R o] o £ Qe

]
S|
olfr= A oE AYPHA Fdth= AS wH HX = AdE HA

® Rocks Base CD & frontend o €3 F®A| A}k
® Boot prompt oA TS o ¥ 3se).

frontend rescue

o slo] el Aot} st A “continue(Al)"S A€ stet
o d “EyEV YElUH, v ¥ES Agstet

# chroot /mnt/sysimage




o U} 27 o] grub AX RS A}
# /sbin/grub-install ‘awk -F= '/*boot/ { print $2 }' /boot/grub/grub.conf"

o)A Thew Be UEe YT Aot
Installation finished. No error reported.
This is the contents of the device map /boot/grub/device.map.
Check if this is correct or not. If any of the lines is incorrect,

fi x it and re-run the script ‘grub-install".

# this device map was generated by anaconda
(fd0) /dev/fd0
(hd0) /dev/hda

® chroot 745 A Y2t}

# exit
® frontend & | F-H® 3t}

® CD =gto]lHoA CDE AASA frontend = AAA o2 HER ool s},

7.1.4. AXt=eE AXdux & wj, AA=Ed A "Can't mount /tmp. Please press OK to
restart"$} 22 g WAIX 7} BT @A 3oF d=71?

-t o] A, o] S Axte=e tad =gte]H e 7] wiiel] WA Rocks ¢
AR A& o] dol Rocks 7F At =ol AAE Aol glow, Atwer=e] fags
Eignt 919 oldE flei7] 9184 = Rocks 7F t2=a =eho]H e 9IS Wre
TS 7HslioF ghrh ko] ‘St A Ur]Tel tidk S xstet

flo

—

7.1.5. AXt==x CD Egto|BE Zta QA o, AL=Ee HELT 7l== PXE
312 =t} SHA|T floppy Ete| B+ 7HA AL Q) o] ¢ ojEA AA=Eo




M PXE & emulate 3}+= boot floppy & "FHEo]oF st} o] HFH L ] 29 Ay o]
LA 8] Hhetal

ROM-o-matic.net

o] fJAtolEo A 7H Al bW S AdEstet (o] Fo] Aoy A= 5.4.0 ©]
7H # A1) Wxdelth)

G 1A FA =EgolHE Adstet. 5 2 & 7|8 AMS R o] &t

3-tH(Floppy bootable ROM image). 28 & 35 4 9] 9+ “Get ROM'E &8 3t}

=3 Z2r}
# dd if=eb-5.4.0-pcnet32.zdsk of=/dev/fd0
o] 4| insert-ethers ™ # S frontend oA A& 3laL, floppy & ©]&3fA A==

R A A

7.2. AA

7.2.1. FYZEAA e AlEE ADA AAS=?

ool WHe = e A
frontend ol A th&2] HHS Agsith:
[

# insert-ethers ——remove="[your compute node name]"

kel AArwe==9] o] Eo] compute-0-1 ©oH TFE3} o] 433t}

# insert—-ethers —remove="compute-0-1"

7.2.2. frontend oA ¢ startx 7} ZFE3}A] G712

startx & A1&F37] 9184 = HlH 2 Fh=of tigh XFree86 A S dlFooF g}, o] A
‘system-config-display’ 2138 o]§3}o 3 4 gt} vhef vt vt=e tid] of=
vz W3E] glow, Bt e o= “AMB” 183, “16 bit color 800x600 & A eisle}, o]

HTl e Res ofd F79 HA VGA 7h=ol tisiM e 2egit)

7.2.3. Dell ® Powerconnect 5224 29X 2 Al&3la JedH, Ar=cE AXg 471 Qo
AGA 3oF =712

Dell powerconnect 5224 A~ X & HAAsE= WA S & 7o},




s o3 o] “edge port” flag & A ¥ aoF 3tth(o]w Dell 29X+ fast

P =5 S

o 29Xo] A AolBe A

o 4d ARz A4H 294
username/password ¥ admin/admin ©]t}.

o X IP FAE A3t

# config

# interface vlan 1

# ip address 10.1.2.3 255.0.0.0

oAl oleg Fa) 29 Ael olAaT £ 9l
29A S} REES oYl Alojlez dZA7
RER P F2E va3 o] A
IP: 10.20.30.40
netmask: 255.0.0.0

o L“EXRA ¢ HEAE A1, 10.1.2.3 TARE Soj7ith
Username/password += admin/admin ©] t}.

o = ¥ Eo| thajA “edge port”s HAHZH o] AL
>Spanning Tree—>Port Setting < wz} 7}d e <=
ARE A

57 o}o]'lof A System-
=

facs

® = System->Switch->Configuration H+olA ‘Copy running config to File’ol| A <
o]Z< ‘rocks.cfg’® A &staL, ‘Start-Up Configuration File’ol| 4] ©] ‘rocks.cfg’
gto] Ho|EF Fof .

7.24. ¥ YELo] ARE ZFsA] e AAYH BAH. €A debug 3HoF 3= 71?2

22+ mgvYlS debug dH7] $18l, TOP500 +HHAFEH B 2EoA 95 A3 uj
A}8-3l+= High-Performance Linpack (HPL)S A}&3t}h HPL & 7]#E2 o
Ao A5 o] Q)

AAr =0 A HPL & A3st7] ¢)siA Interactive Mode & Z+=x3s}e}
A compute-0-0 9} compute-0-1 ¢ tisA H2EE Hdstet. o=z Axgto]
Aoy x |, compute-0-2 and compute-0-3 72| F7}3}e] HPL HIAEE Zl8d3te}. o<}

Ae o wE 25 gyrhdA HAES st




A om AEstA e AAY Hole ALtmrrt BHEE, doF & A WA

]
Myrinet map & 2Helsh= AHolth(o] AL 9 AN =R RE Hgyor

A== 2 7= routes ARE 7HA AL Yot

G A eso] melste] oS Aalsle] map S xAlshel
$ /usr/sbin/gm_board_info

oJAL & #E HARE HoE Aot

GM build ID is "1.5_Linux @compute—-0-1 Fri Apr 5 21:08:29 GMT 2002."
Board number O:

lanai_clockval = 0x082082a0

lanai_cpu_version = 0x0900 (LANai9.0)

lanai_board_id = 00:60:dd:7f:9b: 1d

0x00200000 (2048K bytes)

134 MHz

lanai_sram_size

max_lanai_speed
product_code = 88

serial_number = 66692

(should be labeled: "M3S-PC|64B-2-66692")

LANai time is Ox1de6ae70147 ticks, or about 15309 minutes since reset.
This is node 86 (compute-0-1) node_type=0

Board has room for 8 ports, 3000 nodes/routes, 32768 cache entries
Port token cnt: send=29, recv=248

Port: Status PID

0: BUSY 12160 (this process [gm_board_info])
2 BUSY 12552
4: BUSY 12552
5 BUSY 12552
6 BUSY 12552
BUSY 12552

Route table for this node follows:
The mapper 48-bit ID was: 00:60:dd:7f:96:1b
omlD  MAC Address gmName Route

1 00:60:dd:7f:9a:d4 compute—-0-10 b7 b9 89




2 00:60:dd:7f:9a:d1 compute—1-15 b7 bf 86
3 00:60:dd:7f:9b: 15 compute-0-16 b7 81 84
4 00:60:dd:7f:80:ea compute—1-16 b7 b5 88
5 00:60:dd:7f:9a:ec compute—0-9 b7 b9 84
6 00:60:dd:7f:96:79 compute—2-13 b7 b8 83
8 00:60:dd:7f:80:d4 compute—1-1 b7 be 83
9 00:60:dd:7f:9b:0c compute—1-0 b7 be 84

==

<, /usr/sbin/gm_board_info & A3t egmiDs ¢ gmName's 7
RHolx] gtowl wAI7F & vyl FAdeAavF kol AZkE ¢ Qv

wAZE A7) e vyl A ede] wAlE s S ool Hol= HAE

oA, AEHer Agdhs Ao® Wol Aol mIdlste] @
]_

1. cable & wA|s] =}

2. cable & "ZY 29)X] 9] thE X E| AZd He}
3. AR wE=9] mEgYl =g wAE Bt
4. Myricom(54] 3)o &<l Het

el 7 Bgo] Eud, dld AAt==oA mapper & AAIZSHAL, wHEOIZ] map &
AbsH B 2}(/usr/sbin/gm_board_info). mapper & tA] A3&3}7] YA S A st
# /etc/rc.d/init.d/gm-mapper start

2 Zlolt}, wekA gm_board_info & 8 st7] ol

=
2} (5 ps auwx | grep mapper & 4 3 3}o]

mapper & Ado] FREHI|E 7|th
mapper 7} &3] FRHA=A EAstEh

7.2.5. A4 =E29 BIOS F-E A7} o9 A AAHo ok =717

oJAX UESY FH(PXE) S A dste walol vt sid == Aot o] A5 F¥
£ cdrom, floppy, hard disk, network $=o]ojoF 3t} = OS 7} 3= =2}o|Ho

A ] =] of | 931, CD ¢} 223 =glo]lHur} gl 6}E$l]ﬂ(bare hardware)o| A ¥+ A
HA boot 7} HIES F-do] & Flo|th O] PXE $%-2 v}x] Rocks CD Z4-E AX|3s}=
AAY AL =0 Red Hat A% #d< load 3}l Rocks & A& Zo|th

FEEHMNA st= faant PXE RES & ¥

o

B I e = I




7.2.6. frontend & AMZ2F UHEZE AL =ToA /home 9 39 UHEZZ AHX &
QA 371 $EA, ALA export & AA3WoF =712

o2 HA4S 235k
® /etc/exports FAol export stLA} = T EZ 0SS Fr)sle. o =9, v

/export/diskl & export dFaLA} $H}A T2 /etc/exports ol F7}35E}:

/export/disk1 10.0.0.0/255.0.0.0(rw)

/9
;5/ ojAL UYH HELAY Y= =B o] fHEEYE export & Aot} (Y9
go A W YELS 10.0.0.09 A FHg~ YELoZ AAN o] Q)

® NFSE A A =stek:
# /etc/rc.d/init.d/nfs restart

® /etc/auto.home o NEZE F7}s}tet.

dZ E9, frontend(hostname < frontend-0)9] /export/diskl < /home/scratch &}
Fo2 v E taxl s b9 ERE /etc/auto.home o] F7}stH H T},
scratch frontend-0:/export/disk1

o]

o U139 HHS Za 411 AHE At}

# make -C /var/411

olA] oW AAx==o A Z1218|A4 /home/scratch HHEZZ Eoj7taix}l A (AE

£ cd /home/scratch), o] THEZE 5o nlgEFT}

7.2.7. AAt

=E=Z hard reboot(HAFE %49 power =2 reboot HES o] &3 A
reboot)A] 714,

AET A AR e, AL €A FANTEA?

A4 %==7} hard reboot F ™, ©] 3|d ==+ root FUAAES A EHSI OS E A

A3 Flolt}, o] ¢} & Rocks 9 5HS A 71aA} 34,




® XA frontend ol ZI1213}}.

o ¥ 7] &3S override 3t7] 918 vh&e] s AL
# cd /home/install

# cp rocks-dist/lan/arch/build/nodes/auto-kickstart.xml W
site-profiles/4.0.0/nodes/replace-auto-kickstart.xml

arch + 1386, “x86_64" =2 ia64 o|t}.

%

® site—profiles/4.0.0/nodes/replace—auto-kickstart.xml 39S #H 3t}

o U5 £S5 AAYH

<package>rocks—boot-auto<package>

5
N,
)
Ul
i)
R
Hd
i
tlo
2
2
Iy
ol
ol
i

[ ]
# cd /home/instal |
# rocks—dist dist

# /etc/rc.d/init.d/rocks—grub stop
# /sbin/chkconfig ——del rocks—grub

7.3. A|AH #g]

7.3.1 Ganglia 18|z SAEo]Fo] ofd IP F4E Ysedt. of Z1#71?

o

Z2]~H 9 DNS = % Ganglia 7} [P 42 o]&3] AHE A =E 3t} o]
IS gloll7] flsllA = “gmond’ 9 “gmetad” & frontend oA A A1} Skef. o] A
Ag

ganglia ¢] output oA F& == HHE A = F83HA 2d F 3

flo
H
ot

# service gmond restart

# service gmetad restart




g 2E W] =20 o] 55 A Y, =S WAY wolk F&sA 2d

3:0
ay

o 0,
ol
i
rlo
mull

7.3.4. Ganglia pageolA| graphg® & 7} gith. @4 oS3 L o8 WAX 7 ®HQlth
“There was an error collecting ganglia data (127.0.0.1:8652): XML error: not well-

formed (invalid token) at xxx”

o] AL Ganglia ¢ gmond 2] XML output 9l A parse o &7} @A LS 7lE] 7t} o] AL
d¥bA o2 ¥ XML #2H5 3], &)7F S8 2H olF 52 Fel2H &fke] o]Fel 57t
QS uwf BT, =0]E8 ¥ 33} ganglia & XML field o] o] ¢} & H XML A7}
50171 & wjoll = o]} e FAZF LAY S

Ganglia & 2% WAL o]} 2 A7 S| A= 71E vpatt), 7 S Y AHY o]F 5ol

=; =
BA-3 o5 7FA|aL AvHA, frontend 9] /etc/gmond.conf ol A A A3 =A% &

gmond & A A]z}sof dhut

7.3.3 EZEAA F NIS A e AR AR S DA o]&3=71?

o] 7o Agke Sgh P2 AR whek A g stthH frontend oA - NIS o] &=
AR AR S F7IA R JHAAL & F RS “ypeat’E ol&s7]E FH I 1
SYZE oA o] BEE MET F UA%F 411 A= 7EAom dAstes gt

o
_‘-‘;L‘
Ir
=
©
o
o

5 cron 22 HYEE frontend A £JF HE T &= NIS ARE F+
T AT 7)o A BAE login FLL 411 & o] &35t Reoz ZF FH2E 2o
W= Aot} o] Z=+ Minnesota 8o 1& Chris Dwan ©] 2Hd3ske] =31t}

(in /etc/cron.hourly/get-NIS on frontend

—

#!/bin/sh

ypcat —k auto.master > /etc/auto.master
ypcat —k auto.home > /etc/auto.home
ypcat —k auto.net > /etc/auto.net

ypcat —k auto.web > /etc/auto.web

ypcat passwd > /etc/passwd.nis
cat  /etc/passwd.local /etc/passwd.nis > /etc/passwd.combined

cp /etc/passwd.combined /etc/passwd




ypcat group > /etc/group.nis
cat  /etc/group.local /etc/group.nis > /etc/group.combined

cp /etc/group.combined /etc/group

NS G4 A1A3 & UID U GID 9 s)Ee] ZeaEd gl Ansl FEeE A4S WA e
W2 k. wEbA o SEo] Loy dldA XF sAs sk REE vlg- FolEs 7]Eofok
Fidsy

N
3o,

7.3.4 A =] )3k DNS MBS Hrz A}83t =
Rocks = Z14F =0l tigk DNS ¥ E frontend o4 AREsF=S o] IAIRE, A%t

wE7h 54 DNS AME ASE F Q5% 448 5 k.

’F¥] (forwarder) AWM= Frontend DNS AW E AME3IEE FA43I 2% gt} o] 24 stH
574 DNS AHeA = o]FS E8H=S rocks AHE sk A3 T detth(Matt
Wise 7} &<1)
1. frontend ol S+ “/etc/named.conf” IL-S HJstet
“options” o &3 e &5 FUSL
forward first;

forwarders { (local named server): }:

flo

2. dZE Eo] A9 (forwarders) =™ el 4187} 198.202.75.26 o]2bd I} &

/1

// named.conf for Red Hat caching—-nameserver

/1

options {
directory "/var/named";
dump-file "/var/named/data/cache_dump.db";
statistics-file "/var/named/data/named_stats.txt";

/%
* |f there is a firewall between you and nameservers you want
* to talk to, you might need to uncomment the query-source
= directive below. Previous versions of BIND always asked
* questions using port 53, but BIND 8.1 uses an unprivileged

* port by default.




*/
// query-source address * port 53;
forward first;

forwarders { 198.202.75.26: };

3. named A ¥ A~E A A Z3H)
service named restart
ole} 7ro] 3} X A3 nameserver & ©|-&3}o] A4l =9 name AH|2E F3T S

0]
PR

7.3.5 NAS(Network Attatched Storage)ell AF&AF AARE @A F7}3t=712
AAjoll= o)A A& ZAIN S o] =F stk NAS =7} “bigbird”&FaL
7} kAL bigbird ol A= AFEAF A1 S /export/home/ol thal 7} &kal, A Z-&

AFEAFR] “dave” & F7FgCEAL SRR

1. WA frontend 914 dave o W3 AGS A7 18] “useradd” HHS
A8kt

# useradd dave

2. dave ¢ SUYUEYE nas & °]F3}

# scp —r /export/home/dave bigbird.local:/export/home

3. bighird ol &= FHHEL ] HrdS WA FH

# chown -R dave.dave /export/home/dave

4. frontend o &= /etc/auto.home & HF 3T} Bigbird ol A& dave 2H1& oS3
wol WA g,
instal | gold. local :/export/home/&

dave bigbird. local:/export/home/dave

5. 4119 ¢+ auto.home & A3}, autofs & A A &3k}
# make -C /var/411

# service autofs restart




o]9} 7ro] sl dave 9 EC]HEZE NAS AW bigbird oA A}&3F 4= 9loH

AA ZeAEA B 4 9 Fo|th

7.4. Architecture

1. s A ==0] apache o] AdPH oo} 3}=7}?

)

H

E 9T 7249 48L& Apache MHl2=E AFFHE 3lojt) o] RE 2459

g Eol|A Linux ¢ /proc FAAAES HTTP & F& Mul2d 4 JEs 617
t}. Ganglia & Rocks 2] 7] BEUHH 82 S ol AT, u]$- A ==
A7) A= A /proc FHUALFTE QoW FESHtt apache & FAA71H
xRS AA = g vy && Al AsHt

<edge from="slave-node" to="apache"/>

(¢}

o =
oo © o>
An)

=1

o
o

o
ol
2




8 %, A4
8.1 EE EE= o}ylolB

npaci-rocks-discussion 29| H ofzlo]H !

mailman® &2 W7Za}7] 7e] o}zfolH ?

+=E 1. https://lists.sdsc.edu/pipermail/npaci-rocks—discussion/
2. http://www.rocksclusters.org/mail-archive/threads.html

3. http://www.gnu.org/software/mailman/index.html
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H-= B, Kickstart Node Reference

B.1. Rocks Base Nodes

B.1.1. 411
o] #71A 9} 411 B AW Au)|~9] e ¥E 84
P ==

e Dbase

B.1.2. 411-client

FfolAES 93k 411 B AW Au] A AR 411 Au|AE gdo] wjELH AEHow
A= Aolt}, E3 frontend o] Y BE @A 411 FYE kickstart FDoll 12317
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Base class for all Rocks nodes. This should include compute nodes, frontend nodes,
standalone laptops, computer labs, graphics nodes, nfs servers To achieve this level of
flexibility this base class should have edges only to those classes that implement the

core of Rocks.
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B.1.16. devel
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B.1.36. ntp
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