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4.1. 97+ I+F

San Diego Supercomputer Center, UCSD

Y Iniversity of California
wa |\ P S lissse  San Diego

e Philip Papadopoulos
e Mason Katz

e (Greg Bruno

e Nadya Williams

e Federico Sacerdoti (past member)

Scalable Systems Pte Ltd in Singapore

=9 scalable Sustems

e Laurence Liew

e Najib Ninaba

e Fugene Tay

e Sivaram Shunmugam

e Tsai Li Ming

High Performance Computing Group, University of Tromso

@R&rp‘&
~ =)
S\
A
IRoM°

e Roy Dragseth

e Svenn Hanssen

e Tor Johansen
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The Open Scalable Cluster Environment, Kasetsart University, Thailand

OpenSCE
Open Scalable Cluster Environment

e Putchong Uthayopas
e Thadpong Pongthawornkamol
e Somsak Sriprayoonsakul

e Sugree Phatanapherom

Korea Institute of Science and Technology Information (KISTI)

wHHEREAH

e Jysoo Lee

e Yuchan Park

e Jeongwoo Hong
e Taeyoung Hong
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 1a64 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

Compagq 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.

4.2. /N

[

| 552 kA Wt Rocks system ol A& 7hek AlebEs B 2gslea .
wHoF o Fo] mAYthA SelolA Aehe F7] wheth o] B& bl #AE dstnh
e Fred Arnold, NUIT, Northwestern University, Evanston IL

e Justin Boggs, Advanced Micro Devices, Sunnyvale CA

e Tim Carlson, PNNL, Richland WA

e Sandeep Chandra, GEON Group, SDSC, San Diego CA

e Steve Jones, Bio—X at Stanford University, Palo Alto, CA
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e Robert Konecny, The Center for Theoretical and Biological Physics, UCSD, San
Diego CA

e Matt Massie, Millennium Project, UC Berkeley, CA

e Doug Nordwall, PNNL, Richland WA

e (Glen Otero, Callident, San Diego CA

e Vladmir Veytser, NEES Project, SDSC, San Diego CA

e Matt Wise, Advanced Micro Devices, Sunnyvale CA
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St = 7HE Qlol= HHo] Erbedt %ﬂ 7HA] U}HEE%O] ot AL Goaok
t}
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)
ol
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1.2. Frontend A% 2 AA

o] AM e A= Rocks Base CD ¢ HPC Roll CD & AF&-3}¢] Rocks &2 2~H 9

Frontend & A X3l WHS A s},

[H

Edrg AAAAo g F23E7] 9airs H 43 Kernel Roll CD, Base Roll
CD, HPC Roll CD ¢} OS Roll CD 7} glojoF sit}.

Base+ HPC+ Kernel Meta Roll CD == 7} BASE, Kernel, HPC Roll th4le] AF-&3& &=

ATt

=

1. Kernel Roll CD 1 BASE+ HPC+ Kernel Roll CD & frontend ==9] ¥ fronted

wEE AR A7

ﬂ o] MM o]FHE $2]i= bare-bone frontend ¢ AXE o= & Ao|tt. thA] L3
Base+ HPC+ Kernel Roll ¥ OS- Disk 1 Roll @} OS - Disk2 Roll & o]&38 7o

e
.

BA & Holtr},

rlo
o

2.CDE Y1 frontend & H¥3d tp3 e 3t4

K*Rocks =2 AE bz

o 5] Kickstart® -ﬁl‘-—&-—ﬂfmH%Lﬂ'll'ﬂ?cug_clunter_nr
"y
- Fraontend: .
“froniend” =

- Frontend Mg == -
“franiend upgrade” &5 JHISTE fapelo| e e ey
- Frontend Y EHII M4
“franiend ceniral=name”
names= “Racks"” X
=AM Y FGDN gL|ct,

- Rescue;

“frantend rescue”
- JEAH =

ME{3| 2=

ok 22 se EAEY w5 o] A

frontend
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o"boot:" ZEpzesl wel F Awel Hwel vhuch webd So Fug w477 Ak
R qe] 91 W, JlBAow A wER APATh @b o] 49 frontend A

A @e Aoy, WrEA] ZREY & AANAYE v AlFFsfoR g

Y
=") ThoF M5 A /tmp/ks.clg kickstart FUS ZS & ks FHES 2A @ Ao

o] Ame] I Frl e ARE JdogH Alt-F3 3 Alt-F4 2 &) kickstart ¢ A2~
2% FAGEF g},

3.

=~

frontend & E}e]dsta Y, JA=E#7F w23 Aol 28d g F2 s =

[e3]

TR

oo

cluster,ar ke

{ CD Roll ¢

Ch =2 WD RollE ’gxuj L|Ct
hpc from: base+hpc+ker“nel - Disk 1
kernel from: basethpctkernel - Disk 1
haze  from: basethpctkernel - Disk 1

CHE roll CD =2 DDt SlsUDET

P
rlo

3} & Base+ HPC+ Kernel Roll(Base, HPC 18] 1 KerneDEX-E Z 23} roll &
[REF = AR = A =
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4. Base+ HPC+ Kernel Roll P]tjo]E CD/DVD Egto]Ho|A ZAUH &1 e 3

& T s Aot

Roll D =2 VD &7t
Roll 0D S2 WDE HEE & 'Hol' =

0S-Diskl Roll CD & =glo]Ho] Y& o ‘8ol'S FEr} ‘Fel'iELS Ayo]An}

o] g g},

5.0S - Disk 1 Roll & 2HA W o3 42 vAAE & = S Aotk

1ithey) —- kr

Foll &=
'os 4,0.0 i386' RollE &S
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6. OS - Disk 1 Roll & F7}8k 9] st Wi v&3 25 Aot

(Whitney) -- k

LD =2 VD RollE ’“xl,& LCH
hpc fron: basethpotkernel - Disk 1

kernel from: base+hpoc+kernel - Disk 1

bhase  from: basethpctkernel - Disk 1

fal=3 from: os - Disk 1

CHE roll CD =2 DVDIL SISUDET

-Tab> EI2 0|

o] 3} & Base+ HPC+ Kernel Roll( Base, HPC ¢} Kernel)@ OS- Disk 1 Roll & A3 1

FAeS el

frontend ol & OS-Disk2 Roll 7} A x| ¥ oo} gt} OS- Disk 2 Roll & A3} ‘o' =
Adgst & Ado] A~ ulE F27| vight)

;3/ wkef frontend £ Itanium oA A2 A3t OS-Disk 1 Roll ®F o= Fht},

Zo): 386 AT 0S Disk 2 Roll & % AAsjob @y, wref
frontend 7} A= F23}A] &S Aot}

oft

A

0

o
o
4
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Rall CD =2 VD &3t
Roll 0D =2 DWE aYst = 'z

‘oz 4,0,0 1336' FollE &8

tlo
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-\1
(2
o
=
o)
2
o
m
Y
)
il
W
32
o
=
©
IS

9. OS - Disk2 Roll & F7}sta

CO =2 WD RollE M?:IJ! LCH
hpc from: basethpotkernel - Disk 1

kernel from: basethpctkernel - Disk 1

hase  from: basethpctkernel - Disk 1

fal=3 from: oz - Disk 1

fal=3 from: oz - Disk 2

CHE roll CO = VDI SISLDIET

o

9 3}H-& Base+ HPC+ Kernel Roll( Base, HPC Kernel), OS — Disk 1 Roll Zz&]aL OS -

Disk 2 Roll & 273t & F7lalS-S 7He] 70t

10. o= “SYaE AR s & 5 Sk

i S2{~E EH |
|25t FIDNE THE & A2
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A

Hostname)”©|t}. 21 9] 9]
oel Zel2H AHAE
SGE, NFS, AutoFS, Apache
11. g3 A

12 74 ]

s},

1g)

A
R

' =
=
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file)
w
=)
]
o
. R o
Y N
o s X
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© o ron suais avte v ot eae 200 a8 opes

A3 oF skaL, fexport HEIAS =2 s oF dh

A4g eI o] default o)W, 57 ol#7F gl & Aw SFEIMES FHIH

12. WY -(private) F&2EH UEYI AA A A= frontend & 2z AAE =71
AAs = Q& olgYl VESAE HAAT 4

uster,or ke

eth0E 28t HIEHT 23
HEHI &3awetht - (W SHAE HEHI)

IP =4
d0r~3

13. F F7N(public) S8 2=H WES HA sHAA frontend & &5 HELH(dE EH

)AL A4S 9 VIEY WS setup & + Ut
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ethlE gt HEHT &Z&
HEHI &Aethl - (AR 2HAH HEHT)

$1¢] stHol A= frontend AlZ=Hlol| Ql& &5 UELA A9 oE Ho

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

JEF HEHT &dH

H O] EQ0]:
17} DNS:
2R} DNS:
3RF DNs:
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17. Frontend o] LA 2~8S 93 & frontend AXE A1z o 713+ roll CD &

25¢ Bolt,

Roll &x|

aset+hpctkernel - Disk
ErUSHY A2

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

Iy
4 o
D
A
2
Nt
>
ek
P
2
=

Installer &= Rocks Base CD ¢] W& frontend ¢ local 3}

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 SAStT fUISULCE
OfZF ARFO| ZE AU,
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1 L FIA R

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

613
531
& |

19. vpr|eto 2 BE 27t XSl post A A2FAHEV Wlagtesg Agst Zloju)
€l
[e)

olglsl W1l = Aol EYUW frontend & AFHH}

1.3. AlAtE A x]3}7]
1. frontend :==9| root 2 =121 &}2}.
2. 7Axt==2] DHCP £%< capture 314, Rocks MySQL database o 12 at7] 93

&2 At

# insert-ethers

;5/ RHd AdtmEe] CD =gfe]BE Ztal Q1A edar, ANt mEd] Axd vESA
ol

El7} PXE & A Y3A] &=t} Floppy & ©] &3 PXE HE &&2 ®7| npgc},
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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

0 frontend 2 AXF==7} managed ot Yl 29X E AR Us A5, 919 HF FolA
'Ethernet Switches'Ss A#®3s7]1E & Zlolty. o]32 B2 managed =950 AR
29 A5 AR RUHE F dRF 29A7F ARRE IP F4e] digk DHCP 8732 s/l
ofj o] o},

insert-ethers M ® < managed =$X& $3% DHCP 23& capture 3-9] ©]A& Ethernet

Switch 2 AA3}9, o] AR E frontend ¢ MySQL database ] # &-3kc}.

RorlRow AFsld, oyl A$x7F DHCP £%3<S broadcast & wW71x] 2 E& 7|tle]of
st} gi=2F 10 & %, 52 insert-ethers 7} A&3] olfyl A9A & HAsI RS HAS

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

el A insert-ethers & THA Al ske], Attese] E 44E Aol .

%71%k, = 'Compute'Es AE5to] AalTof st X5 Al#5he}.
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3. thewt g ghuo] 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
IP 4% 10.1.1.254 25-E

18
>
(o
fu
N
9
™
i)

J .

P kel AL o) CD =ebolust FAHo] YA hrkw PXEMIERD RS
1§84 Atk

sHs = ol

Insert Ethernet Addr
Opened kickstart acc o 1@ . .8 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
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9l9] #}HS insert-ethers 7} AAF =Eo] 4] DHCP & QW ka, 1 ALEHS
dlelgo] 2ol F7betal, ®E AA 3 =, Jete/hosts, /etc/dhepd.conf, DNS ¢} 14|

Az ) B2 FAREE bk

do
lo
o
4,
o,
W
o
T,
N
)
o\
o
-3
rr
o
oo
i
i
flo
o
2
tio
e
4>
¥,
o
Py
o
O

r;1cn 3.2.6
08.8/255, U 8.8 network

| Inserted Appliances I

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

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

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

okickstart AL 411 7]9F 92 F2 AW E plaintext e = 71X a1 917] wjwoll

HENAZ A4S v daslet Yoz o2 “dag” m=rto] of kickstart 39 &
843sk= Aol s &Hth Insert-ethers = M Z& =S F718hs Bt E ARSE 7] wlitel

Folaf A AFgE Aert gt Heko] EA7F 2 4 9= AFsto]H) insert-ethers 2ol

=)
Holx= “nx]2]” MAC address ©| thal] oJAls] & Fa7} gt}
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| 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}
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1.4. Cross Kickstarting

Rocks = A& th sl=glo] o} 8- & 7k =52 T4 heterogeneous(©] 7] %)
S8 2HE cross—kickstarting ¢o|gt= o] 59 T 2ZA2E E3) A Y3t} Frontend ¢ TS
o} EAE 717 o YE A2 Q37 YA, frontend o] F7FA Q1 97 A 7}
Zasith o] MAL oJHA frontend oA T2 ol7|ElH ] o] A& & & Q=7
dial A gtk

o t}&9 WHS we} cross kickstarting &

o

Frontend & A x| & Jogo]=3k
Zl ket

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

1. x86_64 ] 23 Rocksroll & T2 3o} 1 99 rollo] TR == Ut
Rocks base CD ©]H]A]E /mnt/cdrom &2 w}LE3ZITCH o]A& CDE & T2 glo]

APe = 9lev g Hygs ol&shd d

# 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
o
k)

# rocks-dist ——arch=x86_64 --notouch dist
oJAE A ol7|E A sl UWESIES g},

o)A frontend ¥ cross-kickstart & E3l o]7]Z( 9 doA x86_64)e] ALt-= W

22y =2E AT 5 k.

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
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1.5 7]1¥€9 Frontend gado|& 3}7]

7kl Rocks S8 2HE oln| Hfstal Jthd, 71E9 frontend & X3 A4t e=0
A Fadlel=E & = sdrh ofEel A o] Aol s AH gt

AR w2 PXE AXE @ 4 QRS et gol FulARIn

Zel2H7F @A MEY AR A4E Ao, frontend & H1Ele]=3517] Aol ALt
=27} PXE A7} 7hsates wbEo] Fojof gty & Aiti=7F PXE A A&
Adgod, 5o WHs Adste] AM==rF A FYA PXE & §dto] F-E5t e
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'

I} =
A

W 3o “insert-

2 Axtee

& A% AT ok vssAR oldel =
718kt AY 7 ALt =E9] BISO 2=/ oA

Az AAets AR 44

, 913l frontend & 1dol=7F By

oAl A =% shutdown & 4= AU} frontend o] J1do]=
ethers” W& A3A 7 Aejo A ztzto] AA s U
Jadol=E AT F Ark o] 3 rocks

Z1zke] Azt wE=F CD & ol&3te] =7

FAoZ PXE 2 FEE Ao+ glvh o] BAHL Y ~HE
o wEA Jagel=g 4 9l

W 7} Aot PXE B8-S A 98HA] gevd

Fol AMEEES CD & AHgste] Jadel=g dasy A,
* Rocks A% CD & ¥< ¥, frontend & 5% A|ZIth

* “boot:” ZFHFIES HA W thg¥ go] S,

frontend upgrade

OlAF-EH AA g UukHQl frontend & AA Sk A T wEkA @ g A E
Aelstae WMol “Frontend AX817]" MAE iz o3 5 .

Aok S,
wshof g}

T/ partition 2}

/boot partition (FF
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1.5.1. Frontend upgrade 3 <] o] 3]

-2l frontend Jado]=E X 93}7] $138] Red Hat installer o] 2 7}4] =
F74 dagol= A 7)o (root FE Ml EWE Y] Ao, F7lE m=
root FEA(Y/ )& nlEESIY thgo BUdS FEI)

/etc/passwd

= =
—=

i

7]1&9]

/etc/shadow
/etc/gshadow
/etc/group
/etc/auto.home
/etc/fstab

/etc/exports

2 97)A9 A7} #ud, FhE mE2E o] W wdo &S root dE A
A zol AAE A3} merge A A S FEE o] o] FEARA entry &
H,

, Al Zd 9] entry 7P Tﬁé]'

remount ©t}. o= @_ﬁiRmhﬁmmmdbrwt4ﬂ“ﬁPﬂ€ﬂ kmmﬁﬂ”
ol59] dtEjAHo] EAstt}, o] A§-root FE|MAL A X A|RE, Jexport FEH-S IR
71€9 ARE X3 frontend & 1@ o]=7F Ev1H remount ¥ T}

1.6. Y EQYYTE E3)] Frontend A X|3}7]

o] AlMe A= WAN(Wide Area Network)’de] 54 (central server) ZH-E] 3}1}9]
Rocks frontend & AX|at= WES AWt o] #AE& “WAN kickstart” bl &9
Client frontend &= Rocks &~ E9]o}(base ¢} Rolls) 12|31 A4 ARE AEUS 7
ol @, o3& AX| Aol o] &gttt

WAN kickstart &= =489} frontend client A}o]o] B 7}x] AF&x}o] HAo] = Q3.
| GAl= ARE JITEloF ot 4E EFolA Hasit} Ak Aok 2 %9 kickstart 7F
Sk o] Fojxal WH, T1 o] &2 = client frontend £ A3 TAAHREE A A A|

=

AFS AT A2 A F B8t gk

Y

o

1. client frontend & F"®3}7] 3+ o}zl 8l X o] )3l Kernel Roll & ¥3}5laL 21+= Rocks
Roll & AFESIAY Ftesk B8 g2 (b2 s Fo]x] #a)E o] &3S st} Splash
stdo] el thS ) Zo] ¢l E

ro
R
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frontend central=name.your.org

o 7)o A “name.your.org” = A8 2] FQDN o]ojoF alt}, http:// =& Y& prefix T+
suffix & AFgalA = ¢F @t} v “Rocks”#tE= o] &8 AFE3H SDSC o 4= central-
400.rocksclusters.org & =X HE Al&3e] XS A 2&A )

2. client frontend 7} $1¢] FYAMEREH A2 2 kickstart & &3 HAX == slojH,
ZoAE IP 4 52 DNS E %4 client frontend & ¢1=38|of 3t} o] 2 =3
SO Heto] #gk A S AL 73 % F Flolth. FYAM Y insert-access
Z2a;e W= A] client frontend oA AAE F P F4, UEYI, =H<A o5

A 23| o gt

(ELNHUA)

o

# insert-access .sdsc.edu

Clusters from

a9 S4B 9 insert-access T2 1. 9o HAHS 3 AH$-, “.sdsc.edu” =M1
L=

o
=
frontend & TYAHE 53 kickstart & AP F= Ay ZE & =919 frontend &

Clustzrs from .sdsc.edu

_I Discovered New Cluster

Discovered a new cluster at IP 138.2082.74.156

13 5948 9] insert-access 7} frontend & A AE7F AAHI S S HolF
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C_usters from

108 .282.74.156 rocksl6.sdsc.

a3 F9AM 9 insert—access T ZEIIo] kickstart & 3FalA 3F+= frontend o] IP F4,
=
=

, H kickstart A|=3145 BT},

3. TUYAAHE B HSor HAE = ZolW, Het A2 A (security credentials)®ll
3 HE HojF= offe] S = F S Zolth o] HEE= mod_ssiE &%
apache AH 21Z9] Y& 2 =2 client frontend o] B.oJZt}, FolAn]o A& kickstart =

Al E38l2 = client frontend o] I[P 42 HojFt},

| 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

T3 A WAN kickstart frontend client 915 ~3 . 3hHo 2 ZolAy]
AMEAZE HoFErh LEES SN gk JASAE Tl S5V HS H
“Proceed” & Agstd A #4 Al&E Zloly “cancel”s A8 stH AX] =

A" Ao,

3o HolA Hok AF A thek R} HEEHH, “Proceed”E AYsle], X5 A%

HaPstet, vl T I insert-access & A& o] oy ™ “Could not get access to
server” o gl HAIAE & 4 S Aotk WY ool o] FAAMEZHEE kickstart
AXE gk Aol UhH, insert-access ZEINE TS WA Had g7}t glom,

Kol
ZukR AR ok roll MY S Bl Zlet
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Network Rolls |

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

condor 3.2
grid 3.2.8

B 1386
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

) _
J 2 o) el N9AE A roll ol BASAT, “arch’E WA TE F e

sl Hol= upsl o] T roll AHE Yt thE o9 A &9 roll & & T

5. & roll & @7] 93l & SYAHE Ad9sr] gk $4e s 2o
Network Roll

Do you have another roll server?

M 2L network & =3 roll o] F717F Y9, central server 9] A&-o “No’#ar &34

A},

6. ©]Al 3ltke] Rocks base CD €F d&E0] o roll & F7Fe 4 A SRt} CD 714k

A2 AL kA “Frontend AA|sH7]7el] AW Eo] glom o]& Fxshd T
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7.roll ¢ Aeo] b, o]A] 21<=3F Rocks & Ax AE9E B 4 9t} HAXPAHLS
Aest roll o] FFol Wk tE F vk AAHH-2 “Frontend A A|8}7] 7ol g = o]
N+ WES Fx3H7] vped

8. Rocks base CD ¢] W-&o] o)A MEYIE F3l frontend ol %42 Zolt} 650MB <
dlolE7} B wget = AFE3E http & B8 A2= Aol o] AL frontend 9}
central AB|7te] W E Tl A} 18] a1 bandwidth o] weg} Zel&= Al7ke] EEkd Aot}

ARAZ 2 ;e MEldl network roll & HE2E3 & BE rolls
b Aolt}, 18la yA F7) A dd AAE Al&E Sl

Sh 1
script & 333l LWk 9l frontend A X ¥AS FPs Aot}

Frontend & oAl AX|7} F%lod, Axw=s A3 FH7F FJHEA ==

AAs1"E st

¥
=;) Y EHITE 5319 frontend & Fadol=d %= tt. o]u] boot M&EH =, “frontend

central=name” % ¢ “upgrade” 7]YE=Z ZF7}3loF 3ir}.

a5 AREARe] 9 AR 53 Rocks ekv A 2~E 45 A17]14 d3 5 S
7o)t} ekv = A}%z}ﬂ WEYAE 3] AX A4S interactive 3HA EUE E &
gt ol Sl = 719E “ekv’E boot WHEl A ARESfoF gtk Ak A7}t
125 H, A8A}+= ssh & %3 frontend o] JA2E 4= A Ft}. ssh 7t AdZo] A
RedHat 3! Rocks ¢ AA|3}HS & 5 S Aotk B3| = ekv 7} LAt W,

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

S~

3? a3 AF8A= frontend ] central AWME o]&% AHX Al ThE boot: FAo
EAG s ARE S Zofol gtk kA central AWl EHole] wlEIHH, shus :
shtbe dhaw)o]l EART, dist="ol57S Ad3s] WAlslFoloF @t =, “boot frontend
central=name.my.org dist=kr-dist’®] FEj7} @ Folt}. o7 d=2 = “kr-dist’'™
HA9el  HER yEEge o]Folojop It = central AW oAl

“/home/install/external/it-dist’= A 2+& o]},

—_

o

=
RN

o
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1.6.1. insert—access

of sk A& AotetH, T4 MM A frontend 7}

< T3t ol TR el iTh
M #1712 (Roll el 5237t
Kickstart 342 ¢t57]5 7FA 3L 917] wiiol <ko] F Af-olx Fu FofaiA thFofof

Eis

2}
o
o
147]
—t
o))
at
i
>,
o
ol
ol
rr
po)
tlo
2,

insert-acess © I TG AW olA At}

# insert-access -+ [--all] [--rolls] [--remove] [--stop] [--permanent] --- address

AR © & insert-access = insert-access 7} 545 d A-g-ol& address o &3k BE
clients 7} kickstart | 7‘430}‘“ AS &3kt RPM 971 R ol &= kickstart LS
HAstal e SeoldER A2 F 9l

# insert-access .sdsc.edu

9] WHLE sdsc.edu E=WCS 7HA client ¥ 79 kickstart o] &L 3] g3t=
7}2] 71tk address ¢14E apache ACLs o] 9= dwtA ¢l A8 uf&c}
insert-access oA AFE 7153 AL oS3 A}

* ——permanent

o] FAL address o] £3t= client 7} kickstart ¢ roll o 3k H=S F-A 3
583 Ao|tt. Insert-access o o] ZH1E o] &3 AFSA dES QT8HA &t

* ——remove, ——stop
o] $4& address 9l £3F= clients 9 kickstart ¢ roll A £A4S A AT
ek address & A G3HA] o™ ‘EE client o A WIS AASG o= —-
permanent ¢t W] $A4S 7FA AL Q)T
* ——rolls
o] ¥4 address ol %3} client 7} RPM 7] Ao A+ FA|3 &
Kickstart o ojgh H2 3 4 gt}

%
o
o

)

) ok ol e T MuolA roll & Fuat dopw BE Fok AujolA  —-rolls °l
gk A A3k 7HAAL lofof dn fEle TF Us HRolE ol&dte] ¢
TUAHAA roll & A st EE client & &-&3t)

# insert—access —-rolls —-all

7 address & YERTH EE client & A A3} whek o] Z g1 ALgEH

5
address & Z Q3}#] ¢t}
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1.7 Frontend % Ay

T4 AWM E Y E frontend =E5 AXE 4 o UEYAE T3 roll & v}

frontend(client frontend)ell A&& 4+ A= s} frontend(FS A H)x==o|t}.

Rocks 3.3.0 %8 EE Rocks & /home/install/rocks—dist o] 9= E & vl E o] WAN
kickstart & 918 FUES 2531 k. A FU3 2442 RPM #7145 ) ellA
&3] 913l, frontend A WA WWW A& 3]83k= Bolth WWW A~

sl esy] RRS Bxae)

;-5/%"&/‘1&9] T2E Y2 W=A] FQDN o]ojof st} 53] mysql 2] Rocks DB <]
app_globals Elo] £ 2+ “PublicHostname™e] ko] &3l gloz =g ojof a4, 9|
AE A o] o]Fo® oA=7t Zhesfof gt

1.7.1 &% AHe Au|& & Roll F71317]

o A E AXE w F718HA] &2 roll & Mu|Astaa & 4971 2
frontend & client frontend o] ¥3+% roll & AH] =3 X9 THE roll & /‘1 H)| ~3} 1%} &
A% S Aolth, 19 A v HAFE o] & 4 ATt

1. roll CDE CD Z2t0lE20 €1, /mnt/cdrom 22 OIS ESHCEH.

r{n

2. # rocks—dist copyrol |
3. CD £ unmount Al ct

(Zroll Ol CHoll Ol W& S Er=dtet)
4. # cd /home/install

# rocks—dist dist

T *iso olH] A9 roll & 7FAaL QAT “mount —o loop <name>.iso /mnt/cdrom”

=
¥ §d CDE 72 B4 glo] eEY F 9
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2 4. FH2E AR A
2.1. Interactive Jobs 23}

2.1.1. mpirun AF&

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

jobs & AlZFer 4= 9t}

%™ HPL S root 7} obdl dukiA R 2ase
e FEaEl AREA A S 2t A v, o go] Fale] ASE AAE
shit whEoiet

# useradd wusername

d& 50 =59 sty Z2MAE IR S =HAA F Il Z2ZA A
3] benchmark X =13 High-Performance Linpack (HPL)S& A|#tsl7] €3 HH &
= =) e =

i
Lo
1)
e
o
r\j
il
K
s
N
=
<

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

compute—0-1

2. T/ ZEAAE 913 HPL AATFLS th&2Este] o]A9 o]F& HPL.dat & 3}
I Frd e A7stet.

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 +

D
iy
W
By
>
=2
30,
rlr
of
ol
o
2
ot
r
v

=
M
ol
ol
2
il
>
ofo
ol
o
a
ok
il
IS

o
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25 FAg $7IAL, 20k HAEE Sux @ W, 2en Bl B A
3} =
= ()

W oldl T2 job & HIA7IALA & Folt)

Rocks & o] 245 ¢&f cluster—-fork 21 & st E8 AF3ic) o= 59
SezEe BE ERAse) BAES wud @ o, teat go] HHS WelW A
$ cluster—fork ps -U$USER

cluster-fork = ¥#89] ssh AAES AFE3te] SH2HUY BE A4 == 4
x4 © 2 (serially) X]—O];I]E 33 A 3o}, cluster-fork & 0] 9+ == AT ubs

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}
e

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 l:lo]—élg] k%] 0] 4 O:ﬂ E]’%‘ﬂ' zz]":]'
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EaAEA ol 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% Batch Job & 3=

o] MM & Rocks F&]2E A Grid Engine & AF£3}9] batch job & 2A3PA|7]7] ¢35
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]
Atk o] AL Grid Engine ©] F 7He] T 2AA (T HA =: #$ -pe mpi 2)1A4 job &
A3t A gt} aga T2 (o] oA xhpDE AZFAIZ717] $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]).
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Uz 5 79 3942 Grid Engine 9 AElol| tigt AR E 7AW o] v 2t
$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 & 2H9] 7] Batch A]2=®IQl SGE & AF&A7F 29 Adgad 4 = o
SEES B9 Aolth. euh AREA tiAl AS AFAI7IA = S Blolth tiilel
SGE = $PE_HOSTFILE ¢]g}= o] &9 dde] e Ao =59 55 AT
Zolth. MPI WH &gl M= 543 A2 23 -HETL o] 3t &S ¢Jo] 2], mpirun
launcher & AZA1Z Zolt}. et} SGE & E3] vl MPI #H¢S ~

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

Cluster—fork ¥ SGE ol 98] Fo|x PE_HOSTFILE & ¢4 4 %11, --pe-hostfile
HAL o] HHS A AHEE = ) & W SGE 7 @93 BE =T A
hostname W& S A}&317] Y= e o] 3+ 4 9t}

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

2.3. 1145 MPD Job Launcher A&

MPD += A 2§ high-performance job launcher 4] MPICH o] 7§¥x}ol] o]&] WFEo Xt}
o]zl W job & A&st= ©l mpirun o e A& o2 AFEE 4 Qlth B MPD &

MPI 5 MPI 7} o}l ¥4 applications & A d3sl= o A4 4

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
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A MPI o] =g A¢]d& MPD job launcher & AF&3}7] 9138 HF=A] 213 5 &) o
Eigs Aol o] Zg]A o] M (Z, MPI o] B e S o] 8317 =
o} Ze]Alo] )& 1l & MPD ol A AbEE 4 At

® W3 MPD &= job & AZSHAY AEE AEstr] 913 ssh & AME3HA Fow
HHolE o slel] etk o] AR F£E B R ERE HoH iR
U E Lo vt 2 A3t} Rocks F22HE o83 7|8 # w21 o=z MPD &
oo s bt A AREE = gl
o . MPD & Y2 Lt Alojo A WrEA] REE0] 5o A &E|ojof dfi=
EE9] "ring"ol| o]&3%ht}

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

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

job Bt} NFSAME AeEA & 4= Slvk. MPD o] 2% Wi A gde] ZalE

A8l “ring”¢ &3¢l communication pipe & ©]-&% A o|t}

[ ]
dgow oy = 1z
ki

2.3.1. MPI o] Zg Aol MPD AF-&3}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
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2.4. Linpack 2l333s}7]

2.4.1. Interactive &= A 33} 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

l

’f;@ Fot HPL o] Abgshs ZRAME =P 9 Q & wd gelth. 5 16-
EZRAAM job & Sl = TE ol A s ok .

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

jobS =0 2 A3gdst7] Y= problem size & Z7FA|#AoF gt} = HPL.dat © A
Ns WE S7kA714 Hn.

HAd A

1000 Ns

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

¥
=3) HPL.dat ol Sl WSl tfgh #AMe A2 HPL Tuning & 3332}

o] MM = Grid Engine & 53] A&% HPL job & 43}+=(scale up) HH<S
st} AlZFel7] 918, interactive E=e A1 HPL job & M o]
FE AT F ik job o] AHSHE ZRANC $5 587b] 93, HPL.dat F
FAoF (o] A 249 interactive oA AW @]l YA 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

2

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}
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3 & Eg2H EYHH

3.1. 828 EYUHY 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 & ©] &% S8 AH YAIo|ES HE
W slolA e wE A WA e 3 HEeA] 239 9

F3ll HUEE 3k Zloth o]#E A &t S thee] oA
1. 8289 frontend o] 21918} FHAYeE s},

R

A ¢sskE SSH A4S
o= F

mlm

$ ssh mycluster

$ firefox ——no-remote &

3. local machine 9|4 € B}$A 7} YElE wij7ztx] 7|tk URL o] http://localhost/<]
& Aol X7t FAle] Eel~EHe FHo]A R LEYoF St
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3.1.2. gAto|E Ao ti3l Ao

ATA 0 F public YEY Yo 2= EA3 machine 9l A9 cluster o st 4 HELS
51 83t7] fElA v dAIE wEW Fr} Apache 9 access Alo] AAJoj= S8 2H §)
Aol E Q] 71 mizhsk Riof sk BoE AFs Aol 3HA|NH o]FS g&Ho=R

o] &3t7] SlelE F7tel mo] B d Ao}

o HTTP (web access protocol)+= clear—text o]t} Apache ¢ Aul&= w]$- whdw
Za "o, wo HAEE APAW, PHP Az BorW(security holes)Eo] A=
gom, oy doHoz o]fdt AHLE UG wHA tFe #AHES wEk, 9

Al ZesEE ofe el FAe U (breaking) S W7 A& AE7}

o
)
)
ol
i)
o
K=
e
=
lo
o
oo
lo
J|m
o
&
N
2
)
ot
N
X
tlo

1. /etc/sysconfig/iptables
A A st

# 2AAHO CHSH & access E G180t 2ol ofefel =0l st =42 HMHoeH(S # JISE
2loHet)

#-A INPUT -m state ——state NEW —-p tcp —dport https —j ACCEPT

#-A INPUT -m state ——state NEW —-p tcp ——dport www —j ACCEPT

.o OHE gatd &t XA ...

2. iptables A B 25 thA] Al ZHelE). root & A oF 3t}

# service iptables restart

3 @] H-o| A http://my.cluster.org/ T4E A&t ] BEl9AE A oA wpd
AL S H2Es e of7]dlA ] F4 my.cluster.org & DNS o] 555} &
frontend 2] °©]&o]ofof gt}

W, e g BAE gAe] 9 neeAs

o}
% 7(:)]_0’_021 7/-1011'4— “ping"% /\]——8-—3]'04 frontend 9’]’
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3.1.3. 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

“

z

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. E2|2H H|oJEhHo] X~

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,
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— i :
i hittp -/ frocks15 /admin /phpty Admin indes php ‘I i

rrmrerrre
~
Home Database cluster - table nodes running on localhost
cluster (8) . : 3
G aliases Structure | Browse | saL | Select l 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 SQL] [Create PHP Code]
[ versions SELECT®
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 2 4 0 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 A
[§ e

& Local intranet zane 4

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] tlo]Eu|o]2E o] &ale AH]Z0l A 7—|Z—1 o7 olgd
Atk oy 75 wimol] 2= o] HolA e it access E WH UE

hosts =W A|gkgk Zo|t}. o] dlo]Euo] ﬂ%ﬂﬂﬂﬁﬂlmﬂawws%
3o}, /etc/httpd/conf/rocks.conf WS v} o] 4=A 3},
<Directory "/var/waw/html/admin/phpMyAdmin">

F

O

5&
ol
_|_,
—|~

Options FollowSymLinks Indexes ExecCGl
Al'lowOverride None

Order deny,allow

Allow from 127.0.0.1

Deny from all

</Directory>

s1e] "Allow" Ao} Sl FH o= o] 41 Holeiuo] 2 of el el de] tFt o4 sE

3] 833} 3= host 9 IP 4% F7ishd ®t Allow A Ao]oll t3t format =
Apache WL A A& 4 )
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3.3. Z2]2¥ ArH(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 Fk(value)S H 3t} (local machine o ™3 metric value & /proc &2 5-E]

A4 T 5 O]Zi% multicast channel & %3] Ganglia ZUE ZE 1 (gmond)?]
o dugity, wEbA] 7 ==9] Ganglia XU H 2223 (gmond)
o ik AHE 71X 3L YA Fh) o] metric values < 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.

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

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

Sandy >| --Choose a Node | %

Overview of Sandy

Sandy CPU last hour :
100 ok

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

S0

AL Ta0L .

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 HEM Tast hour :
Sandy LOAD last hour 2

w 1 ! -
T e s s i i s . L
b} L - I ot : £
g ! *
2 %Wﬁ
A i \;
P i e i i i 5 == ==
19: 40 2000 & Memory Used W Memory Shared W Memory Cached
O 1-#inute Load [@ Nodes M Total CPUs B Running Processes O menory Buffered [ Memory Free

Snapshot of Sandy | Legend

alel. |

Sandy load one

corpute-0-1 conpute-0-2 H sandy

2 Local intramet zone i
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?
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}

et
>N
o
)
o

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

O

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

LEE O] o]l kel Al Sourceforge.net & E3l wlEE T

o o]A]= UNIX #3 % ®<l “top”9] SHXEE wAlolt). o] oA FejiEe] 7}
2t mre] TRAL JHE ATt o] HojAe 4 =EE

Kel
T -
A s A (activity) & Ak & o /-85

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

qulo 72 % ‘aﬂ_XH CPU 7} Oi%iﬂl %}%511 91%7<l°ﬂ o 3l
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wTo A /proc FUAA| 2Bl 3] raw processing & A=A
of th3l Wke 4 AR UNIX EFHEHe ‘ps” 89S E3)
Ay dubd oz o7k tt=1 | /proc/[pid]/statm 7HdHA-S E&) At )

Process €¢] W] 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)
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Cluster Top ==

E - El . 9 http: [ jonyx.rocksclusters.org/gangliafaddonsfrocks /top.php (] rQ' Coogle

y
=
Onyx Cluster Top ROCKS
k-
Thu, 4 Sep 2003 17:57:51 #0000 Physical Job Assignments
Show only processes by user: | &)
W
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.Jocal 1104  root gschedule 247 44.91 680 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 |

3.5. 1 99 & EFg2H TYHH 7%

3.5.1. /proc TIA|2HE

o] ®=ollA Linux 9| /proc LA ~8S #F Apache FAAAFS

3 g g = A gzdo = AEe] ofyH, @A 2Fo Al(on request)
=2 Ado] 4o 2 WA 3Hdynamically generated) Aot} o5 AU Y
AHgd 3 (usage)? A FQ ZEA 2z HiE] w4 HRE AFST. /proc

g zgo] zka Ql= 9k 22 54 wigol, /proc oA AlE AR = 7 #HA19

Aolw, AFAA /proc o HAL 2Ad AHe 0S <o AEES el

Ed 2 4 gk o

a9l
e o] Bl gaiH el ok
dlolEiHlo] 2 ) QI Ho] 29k H&o] 'private" LﬂE%.JOﬂH‘{} AFEE YL E AlgE o
At
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3.5.2. E¥&H A|EH

o] %X frontend =29 /home/install TP ED Ego] & FUAA|A~ES HojFT},
ol EEYE SY2HY =258 AAshe d AHEE RPM #7]A 9 tgst ==Y
A ol&t7] 98] A& = XML kickstart L2 E 9] A& A (repositories) 9 &S 3},

FHUAHE AAsks d AHEE viERs o7l HES + 3l

FelagHeol A AXE AZEGo]o] W gk XA AlF- s|AHNA o] & F U=
ol (security hole)ol] A4S F& A gEglonz 7jEHgo=z o] g0 tsh

Ht(access) private U EH o2 A 3w}

= A E‘ro‘(apphance type =, =& F/}Ol)oﬂ u}a} /\41504013 /}j\‘éﬂo}‘:«tﬂ

EEE7IA mEE "0 BYES 4‘31)9% *ﬂedges)oﬂ up2bA kickstart FJr%l%
THETh (Rolls &) o] Z1gie] A|2% F718 stAY F4& & F dom, A= ]
AE Aol 4% 9t A Rocks ol M= zF AujElQlo] o] ZZ o] A2k o) o)
g 2y By 53484 AolE & = Qv

o

g FesheA A9 wEelx
[e]

82 GraphVIZ L2 E 9]

”

| =0 93] HolxE= GIF o|n| A& o] ¥
Aolm, wetA Ao F2E HAFEH o] 1
o] Z2Alo] S o] 835l whEo] Zt},

A2 “dot

3.5.4. E82=H9 T 7&7]

"Make Labels" ¥3+= 828 24 ==& FHs= d
Fe2HE| o5 7 =r9 o]F)5°] 591 9= PDF A

“Avery 5260 address stock”ol] &33}o] GA Fe{2H

_’_6
2~ 0
T }‘}]\

>

>
oo
= et
fn B
T
o &
- N
1 2
X
i
)
o
S?L‘

Lo
N
b
I
o
>
)
2,
1z
D
ok

3.5.5. Rocks AF&X} 7lo|=

o] Al YA+ Rocks AHEAF 7hol 25 Kol o] A2 WA §24] Rocks fIAMOlE
http://www.rocksclusters.org/ll )} s 1/] local EA}Holt}, o] sfol=2 Eg)
=]

FH2go] MRS wE25 FTlee W A A FEEA 2 g 9= FAQ AR

o



64 KxRocks 4.0.0 32 Az 7lol=

o] §AE ¥+ Rocks E8]2HoolA o]& 713 ZUHAE &5
dolE o]~ HA, S8 A e E wWE 2 g 3o, AXEL Y #7]#
AGA A T8 o7]elA & & o oldst B2 dA &3] s FolH, A%

=
F7HAQ A HolAE hd = gtk

>

3.6. Ganglia & ©|&3t t}5 &3 2H EYHH

S}7]

Ganglia = o2 719 Se &9 RUHY HolHE #Edto] o8 Hildh:s 7es
ZFA itk RUEE Ha e dde] FHAHE Ganglia A& Grid 2 o]0 2
At o] AL oy FeAHE FAY Grid 2 BYUHHS] 3 A H3AHS

.

=

=

=]
T

il

ks

ro

715 ololr]jo] &t F#A~H Y frontend ol 9= gmetad o] A2 Fe|AH

o] ¢lo] tt& S 2Hd A HEetEE Adste solth. o] AL Fhte
AAZTEH of e S8 JFS U] 98 w"E 5 v

o] Y&l dis dwslr] &l 94 “A79} “B7EE ol /M Foe ST doha

shah. Zel2E] “A” o QA frontend & A4S dlue] wujEE Melac)

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

a8 A “A” frontend 9l A gmetad & A F e}

2. “B” frontend | 4] /etc/gmond.conf oA th&9o =& F7}38te}.
trusted_hosts A.frontend.domain.name

a8la YA “B” frontend oA gmetad AW S A A Z st}

3. “A79 A Ganglia ¥ #H|o|AE dojr] &2lste}. o)Al “B7e] AHH} & Z2E 9

summary JEE & 4 ojof st}

olgf 9] screenshot ¢ iVDGL Physics Grid3 project & Holw=t}. 0|9} FA}3 W o=

it 2] Grid & Ganglia & 3l ZUEE & 5 ik
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Grid3 Grid (23 sources) (ircc view)
CPUs Total: 1493 Grid3 Grid Load Tast hour % Grid3 Grid Memory last hour g
Hosts up: 740 o a@Rd E E
Hosts down: 214 2 | w i
s 2ok e o om 2
g gl & g
e 4.0k E g
Avg Load (15, 5, 1m}): S “ -
213%, 209%, 207% o0 20100 2020 20040 ' 200 00 200 20 201 40
Localtime: O 4-min Load @ Modes B <PUs B Running Processes W Memory Used W Memory Shared E Memory Cached
2003-11-21 20:44 O Memory Buffered W Memory Swapped M Total In—Core Memary
FNAL_SDSS Grid (iree view)
CPUs Total: 10 FNAL_SDSS Grid Load Tast hour g FNAL_SDSS Grid Memory last hour Z
Hosts up: 5 i -
B 20k o 404G 3 = i =
Hosts down: 0 H E| E
Py =1l & =
T ok EEEE B
Avg Load (15, 5, 1m): 2 g N
23?13_%- 23713%, o0 2000 20 20 20: 40 o0 20:00 20:20 20: 40
23715_"” O 1-min Load @ Hodes B <FUs B Running Frocesses [ Memory Used M Hemory Shared @ Memory Cached
Localtime: O Memory Buffered W memory swapped W Total In-Core Memory

2003-11-21 20:47
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4 . SY2H AMH|&

4.1. 82 Av|x

o] A= Rocks S8 2HY thkst 2 AMu|2E A},

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 W ZH-E, 411 & 7]&< NIS thXlo) /etc/passwd <} t}&

239 #HE F9S FEujels 7|E wHo =z A18%ET. Rocks & ©l o4 NIS &

4.2.1. 411. A¥| & A1-8-3517]

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

E2 NSO §l= 84E0] 4119+ At} =, RSA public ¥ private ¢33} 7] 5ol 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
FAgE A fu gl o] A2 NIS ¢ AL /var/411/Makefile o] 2k o] & €]
makefile & §3] o]Fo]d = Utk 411 Alx¥lo] BE WsE 57t MY 57|
AeM= o WEs Adgstd wrh
# make —C /var/411
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RE 411 F9& ZAAHom A ¢35ss & BE o WA AMS otg] iz}t sohd
frontend ol A th3} & WS Ay

# make -C /var/411 force

3
;) 411 An) 2=

H A2 & o] &3],
BE AA =04 frontend oA HA HUdS FAHoR FEFEHH ve HH

M

Aol Mgs W] 3| private YEANA IP broadcast

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
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411 Secure Information Service: Listener

Login RSA keys
files

e N,
A
Alert: A 411 file changed! N,
A hY
IF multicast N,
i _ N\

/ Refrieve encrypted file Y

s HTTP N
Compute Node Compute Node Compute Node

oo 010 010

a3 A 411 listener 7-%. Frontend 7} login 34 W
HAAES 7F AN o] 2e]7] 98] broadcast & AE3t) o] AL £ mES

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

master 4™ W3t request "flooding"S 7] Y3 listener & | 2E el A7]d that
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 o}
411 makefile ¥ =& w=oA WA 39S AFWSU74A] d71A7]2ke] ik @&
wEE 7 F¥2HoA $- & password A2 BE w=E=E F7|8A7]=H dE

A=A 29 F olvh
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4.2.2.2. Poller

ZF w==o A 411 listener agent o=, U WA HF-Fo Aol A4 Al 7tqick
3} frontend oA AEH 2E HAXE HE= TEUE agent 7} U}

7} == 9 polling 7H4& 7|RH o7 5A3te 2 AAHY, o] WAsted 7}

o dE 411 A FA9 “interval” FAS AAsoF 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}
FAA gpetghth, XML = 22ofl o] A 3td& 411 listener © o3 A5Aow
pla= A=

0 411 poller ¥ client node A root & TZtsl7] wWj&Eol| master AH o] U+=
411 http & EZ = v A B E H317] 98 root Wo] 7|53 4= Q= AT
AT}t Rocks dA & o] & 7] Zrog o]&3it},

4.2.4. 411 Groups

Rocks 3.3.0 -8 411 2 S 2H dF =ET15(subset)d disl] HAIAE HAedd
715& ZHA HE 411 groups B ol o2 Bl o] VT2 AR X EFY
wg tE FUdES 2o & JdEE =} o] group mechanism & 2} AX=E9] |ocal

411 A7 Fdd Aol o 3= group el oE3H)
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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



72 K=*Rocks 4.0.0 F&|2F A 7lo]l=

411 Groups

Offered 411 msgs from master:

| ICompute/etc.shadow J

Registered Groups on client:

Written on client:

fetc.passwd

[ /blueletcsudoers |

/Computeletc.shadow

a9 w411 1. Master 25 RUR HAXE ZEHSH7] 98] Client & #4219

local 274 ddel 5% group o5& AHEEH AHdom FH7F ¥ wAA =
a

ok
£
t
o

master == A AjRo] HAHE 411 HULS 9w H ol UMMz
=47 283 WAIA = client o 23] AlE WA A E YEFATE /compute/light &

Fo1% 287t gk,

o

e

/compute 1&H& W¥ETH



Sel2~EH AHj~ 73

4.2.5. HEo]

4.2.5.1. 411get
411get [——all] [—master=url] [-—conf] [—pub] [-—shared] [—local] [file]

H3stE 411 HAIAE 7 A siEe o] An A s FFEEHoR Bt 54
HdE BASHA F& A9, 4llget & ol 7hse 411 WAIA YEEE FYEt.
oo FHE AFEE & Sl
o —-all °]& 7bs3d BE WAAE 7PE $H4E7F 2 master AW EHH
| Aol Egt}. stdout o] E=akA] Fomn, g Yojar] &

e ——master °©]&3% 411 master AH] url. 7]E-2"http://10.1.1.1/411.d/" =&
"Jetc/411.conf"o] Fo]R AW o]E. 7oA master & ©]EL HAlstH

AAutdel FFHo] 3= °]FS override gt

o ——file, ——local = Qo] FA HHAEZ} o] local ol Yes HIT A
7k Q7] 918 http & AR&EIA = <hETH Y &S Agtstst & EEeit
o -——conf A& AL, 7]EE "ete/411.conf"
e ——pub =?2FH public RSA 7]9] 9x]. 7|22 "/etc/security/cluster—public-
key.pem".
o ——shared 2v]2=H shared key ¢ 91A]. 7|3 "/etc/411-security/shared.key”
master A B AA9] 2 A= (quality score)= ZF AR ==29] "/etc/411.conf" Ao
A 7ok

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 ...

R ow FtolAE] multicast

411 Mul~2 238, 39S 9353} 3t publish e} 7]
1o t)3l] alert WIAIAE Hl Aot

HAAE oL, 78 3ol

o

U2 ol§ 7Hd sAaEo|th
o ——chroot=dir ER“dir"& 411 3949 root YHEYRE AFE3IT} o] AL 34U 5o

master :==9} client =04 742t & F2o AATE ¢ ==
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Example:

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

Ao FAL A == 9dE “/var/411/groups/compute/etc/passwd” LS
“/etc/passwd’ 2 o]-&-3ttt= oujo|t),
o ——chroot-here ©] A& —chroot=$PWD ¢} T3+ onjoly w43 HAYA S

s AAE fAel

e ——group=name ©] Lo e 411 IFS 3} Client & 1 :Lf"-oﬂ 2317
o 1 aFdd U= 411 HAIAE FAIGT Sl aE ] sk el 411
HdS vjx e E

st} o] 52 tha 3 ol AZAFH Hof 9l
“Compute/green” <2 “/Compute/green”, “a space/yello” 2} #Zo] 79|
Eo7tE fFash 5 olFo = A8E 4 Stk

o ——comment 3|'F 411 FLNA AT T4 Azl 7|5, HbHQl S 9

ARSI OIS 47 S o] Sl AIRE 71E AL gk
o ——4]1ldir ¥%3td 411 WAX7F YA =24 fP e, 722 "etc/411
g HHEelel ek A A& gl
= =

o —-urldir 411 WIAAE o] & 5 A= ¢ "H¥ED]. 712 "/411.d/ o]t

e -—-seestdout &2 43 3td I &S HoJFT]

o —-noalert alert MAIX S A},

e —-alert UDP multicast, < unicast 2 ©]-89 alert g YA} 7]
ganglia A9 (239.2.11.71)& A&t}

e ——4llname A Lol 411 WA A o]FE& EFT

/\7}.

f

ol

.d/".

=

rlo

o ——pub 7~ public RSA 719 ¢X]. 7]E& 41024 BV E 7]o]H "Jetc/411-
Kel

security/master.pub"ell §X]gtt}, o] A 0444 HU| A S
7ok NS BE AFEAE ¢17] AgHE 7hA ok k).
o ——priv F¢]2F private RSA 719 9%, 7]E& 1024 B E 7]o|H, "/etc

/411~

security/master.key". o ¢ X3t} o] FLE root 7} AFAES 7FAoF s, 0400

Hu)|HdS 7hx]oF st} (2 root Who] 97] WIS 7hAoF st}

o ——make-shared-key MZL FZ9 shared key & YA 3t} 7] basebd =

do st o] 9loew 256 Hololtt.
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ErQl dd Mr[= (DNS)

Lhotse MAFH, rocks Fe]2HE ¢4d3t 7]5S 2k DNS A E frontend of] X&3}aL
Atk ol vl M= Fe2HWY ZF m=dd gk vdl->ip T4 viE S e

A8}, rocks 9 o]lA BlAAAE S AEY 9 (hostname) /etc/hosts ¥ 2] NIS map
9d-E 53 resolve HATH

H 71%S z2rE name AHAR WIS 289 naming A A £ vl A3 V=S
Q% $-2l = UE 282 E=dQl 01%0 “local”& 7| EX o2 Meglomn,

F UNIX naming(ZL2]al 53] 2l522)9] g 7hA] &A= dhube] wale 9.4 3 7)<
o] uks ZhAoF gtk Aolth. o] AE F e HES QIFH o] =3 e i UMEYE,
E 7 £ z'= frontend ¢ #-2 HAl9 A9 EA|7F #He}
Globus & Z& 939 Au]AE frontend & A A o]E 0] public ©]E(Z, FQDN)o] oo}
T o], queuing system(PBS 5)¥ 22 Ul§ A]~®l2 frontend 7}

W5-9] local name(Z, private name)< 27|15 A 33k},

Rocks olA BE “local” =<l WdE private 2| AE W EL = e H o] 20
AHEsl7| 2 AA G oS BE =9} frontend 9] ethO SIEH o]~ T8l dbygoz

LA
10.x.x.x HH 9 private ip T425 AFEd= BE Y|JdS ¥3H3it)

Globus ¢}9] 3842 93 frontend ==+ public UYS ztE=t). o] AL frontend ol A
"hostname" W& S W, “local’® #1t= dldo] ofYel, public Udo] HAHS
omgit}, of |l YF A]AElL o]y s MEef o3 F ¢ H4EE = vk 2y

libc o] ¥ resolver Zo|BH Y E ALES= AEL EAE do7]A &S Aol

“insert—ethers”®] 93] F719 M2 2= A5 A0 2 |ocal DNS o] =714
Zolth, =t v EHi3 glA2EE RBY| 84 tee WHEH S JEd doh

$ host -1 local
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7Fs e 9] F-2] DNS MW7t EA48HA] &S 45, #EAs S8 2 =X7) opd A
AW e W8 name->IP wBS A gld}7] 93] frontend & DNS & AL23}7]2 98 7ot}

DNS A& 25402 rocks ¢ dbreport o &8 AW, A2 A7} /var/named ©ll
A= ¥ zone WA static AAES F71E = $lh Ao, 22 name

mapping AHE tha9] o dojg)

/var/named/rocks.domain.local

2]l reverse mapping(IP->name) @ BE th2-9 do F7}135ke)
/var/named/reverse.rocks.doamin.local

o] A& AE A &= Rocks ¢ DNS dbreport o ¢Jall 3™, th5-o] HHdS S8,
ddolE" 4 9l

# insert-ethers —update

Rocks dbreport o] 28] "F&o1Z %+ rocks.domain % reverse.rocks.domain 3 &2
BIND 474 ¥9& wert

r@/ o TAE= local FE2E Ewjlel o]FS A Hnh

O .. 0 o et aom 09 208 =09 naming o 4594 22 5
Qe Tl A Wast ek

4.4. |4

Shasta WA F-E, Rocks & 8 2HAAY email A¥2=E ¢J3] Postfix HLAAHE
AH-g-ght.

Rocks oA+ frontend ol A 2E Z#2H == tisk fd o] Au|2~E Fdsic),
o] ou= ARl ==+ 5 frontend 2 WY S AF3H, frontend 7} o] & 9H-=

A (forward) 3},

“%i"frontend ] Nvarflog/mail THlo] 9l wde] RaHRE B 5 9t} Postix & o
gtde]] So] 2 Ark(incoming) iHoutgoing) Lol WAA AR E 7] =3},
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5 & Rocks AX|#A A 3}7|(customizing)

5.1. AAF =& F7|X F7}3}7]

Frhetaia eh A4S el te e Yolek
/home/install/contrib/4.0.0/arch/RPMS

oy 710l M arch & architecture("i386", "ia64", etc)S 2| Tt}
AA Y] compute.xml AAIFLE g3t fd M2 XML AA9LS whEo )
# /home/install/site-profiles/3.3.0/nodes

# cp skeleton.xml extend-compute.xml

extend-compute.xml 3+ o] thFo] AME At H7]A] o] 5L F71s)E.
before:

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

after:

<package> your package </package>

%qextend—compute.xml o] 3§7]# 9] full name ©] ¢}y &} base name "H
dEsl= Aol Fasig, dE W, FrstaAl s 97149 o]Fo] XFree86-

100dpi-fonts—4.2.0-6.47.i386.rpm ©]™ XFree86-100dpi—fonts ¥F& YHshH FHr}.

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

kel Frbstaat e o] Y w7IA 7 Ak, ZHzke] s 7] A el <package> tag &
AHgslE Hloh o & £ 100 dpi FE9 75 dpi £E WH7|AE Frtetaizk opd g
=& extend-compute.html o] Z7}sbH FH ),

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

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

oA A =& rocks WIEFS wHEofof it} ofge] WH-2 AjRo] F7tek H7| A&
/home/install/rocks—dist/o]l 1= Redhat &% w33 AsA|Z Aolt},
# cd /home/instal |

i

:

# rocks—dist dist

olAl A= E AEA
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5.2. AlAtx==9] A4 4A3}7]|(customizing)

AA 9] compute.xml AAILS &st7] 918 M2 XML AL S whEo]2),
# cd /home/install/site—profiles/4.0.0/nodes/

# cp skeleton.xml extend-compute.xml

ru&

Q3| extend-compute.xml 3 Yo A ~gHEE Frlslet. o] AA
2AYEE AMeEE 913 kickstart A7 L (o] EHW ks.cfg)] "post" A9
ZF7}= o] Red Hat installer(Anaconda)ol 28l “post” configuration WA A A 3g=
Aottt AAE W8-S Kickstart howto & 3Fz3l7] night}

<post> 9} </post> tag Ale]d| bash 23T HEE U435t}

O

<post>
< |—— insert your scripts here —>
</post>
o] customized ¥ AH 2AHEE HE&3l7] HalAE WEDS A HES & A= E

A Aot gt
# cd /home/instal |
# rocks—dist dist

5.3. 27} o|e¥l Fh= AR
Rocks & & (= &9, AHX]), BYUHH(JE 9, Ganglia), Message Passing(d| &
=%, MPICH over ethernet)s= 93l A4ti==, % frontend ==9] 3 HA o4l
AE]F o] ~(eth0)E AFEEITE TF Ahte=s g 7 o4 olgdl IHFo]~E 7FA] L
UE T AUtk o] AAHL o5 (F7EY UES QIFF o] 2)el gk A s Ay dn
Z7ke] oyl ¢lElH o]~ frontend oA W& 3 FETEQl add-extra—nic < =3
9748 = Q) o] FEEE 3 =29 of 9 QI o] 2 gk ARE F7str] 919
frontend 2] UIE € table(UE9 table o] td+ AA$ FH = Rocks Cluster Schema
)T o] ZRIYL @A HolEulol vt £ shH, AA Tt T ALt
o] AA Aol tiaiM = oA sHA T

ro

At MEH table oA ARE ZHA w9, v W A AAE o vith, F744<1 NIC o] gt
J ] = o

Mol ol Ttk olef @ FaE wEg o o] F7HHE old Yl QEjso] g
A Qg
e F7hHQ) old Yl QEsol 2 2 g 7 wco Ya e daste
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# add-extra-nic ——if=<interface> ——ip=<ip address> ——netmask=<netmask> ——gateway=<gateway> ——

name=<host name> <compute noae>

A7 A 7 FHE oS on gt

interface: ©]t{ 4l ?lEiiﬂolé-J o] & (e.g., ethl).

ip address: SlE]#H o] ~E ¢]3F [P address (e.g., 192.168.1.1).
netmask: ¢1EH o] A~E 93 network mask (e.g., 255.255.255.0).
gateway: ©] QE|Ho]~2] gateway( eg., 192.168.1.254)

host name: 218 H o] ~= 3 Host name (e.g., fast-0-0).

compute node: °©] A4S ALE A =9 o]E (e.g., compute-0-0).

o E W, AA =5 compute-0-0 <] F7HAQ1 o4l QlE#H o]~ ethl of P F4
192.168.1.1, netmask of 255.255.255.0, gateway += 192.168.1.254, 1811 Aj
el Hlo]~E 93} hostname & fast-0-0 S F1AF 3}H,
# 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] W2 yed At

o WA Hgstew F/HQ H ol ~E PG == A 4 Frhshoot-

node ©]&)

5.4. A == ta3m B3]

Ol

4.1, 7184 24 £

EA 0= root 9E]AMe) 6 GB, swap ZHE]Ae] 1 GB7F &9 &, root T~ YA
ol 9}E]A /state/partition] o] FE ],
5-1. A4 =E - 7|32l Root &3 FEA

7]

1z

ke

/ 6 GB

swap 1 GB

/state/partitionl | FE ©t]|A=9] 13X

Qo] e UM A faa sgtolHE 7zt ghbe] Thy

E& /state/partition2, /state/partition3, ... 2.2 FoiZ

d2 59 t&o T 3SCSI g2z =gto] B2 7pxl shte] Aakbwso] tidh 7177 <l
E]
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¥ 5-2. 3709 SCSI Drive § 717 A4t =&

Device Name | Mountpoint Size

/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

;‘}/137] AR o & /state/partitionX o] U= BE HlolEHE AR Al A YA A

5.4.2. AXx=E9] root € swap Y3 I7]9 +A
A

M= At =E9] root ¢ swap HE|A ] A7]E A= b WY
Arg gt} wkek oe] ALk EAE FAoF v At k= gaa gEd 4 35S
B7] npg)

WA th& 3 Zo] extend-auto-partition.xml LS YA 3Th,

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

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

<main> &= 9o b F =& e

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

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

o] AL 6GB 9 root FEJAE 10GB & =7Hx1Z Aoltl, & Swap FEAE,
1GB ©4] 2GB & Z7HAZ Aeolth,

el A Eoz AL == compute-0-0-& thA] 2Hste W WA doly
Hlo] 2ol 4 compute-0-0 ol gk ] HAEE A3 oF gt

aejal o] AAE vz A&shr] Sl tes Adsiet

# rocks—-partition ——list ——delete ——nodename compute-0-0
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for i in ‘df | awk '{print $6}"°
do
if [ -f $i/.rocks-release ]
then
rm —f $i/.rocks-release
fi

done

o] ~aHYEZE /home/install/sbin/nukeit.sh & #4311 t}&S APs== v},

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

a9 F 7 weE o) Axed.

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

5.4.3. AAtx=x9 g2 JElA $=A

Al XML AR gtde a9 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 W&o &S 7182t

<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 YE|HOR 8GB, ¢ HEH R 1 GB, Zgar o] =eglo]H o] YmX]
BRo| /mydata < et} AAF =9 ez tlxag =gko)He tElAE --ondisk
ol AHg W4E o FE T F Ark A oolA <part>$} </part> tag =

Aol 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 vha,

"fﬁ%ﬂﬂ Aoz A3 mountpoint 2 olE(dE EW /mydata)> TATF

15705 dow <F @t
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T software-RAID & AAl-=o A o] &35}31x} gt} | replace—auto-partion.xml <

=
thg3} o] s,
<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>

Rbef ARG A1 3 9 scheme 7F A A1 AL =29 FA] AA o] ofyetd

S
AN wse gt BE FEAS AR Roli, AFAL A4E HEA scheme 7 11
wso] Ao 488 Rolh,

nkok Abg 217t A4 3k vE] A scheme 7F @A AXF9] A4F == Ao R H o]
AT 7 xTo QPE BRE A =t adlE JolyS AolH, ©X| root JFE]ATH

O .0 oov cnene = wgsn we gese w4 zae

Selw o] AAE wiEwel] H3h] 98l e A3}
# cd /home/instal |
# rocks—dist dist

QoA A A3 FE]HoZ AA == compute-0-0 5 THA| EWistaEH WA
tolel o] 20l 9li= compute-0-0 9] FE]H HHE WA AAoF g},

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

of

a9 F AR m=e e 24 "2 AWA gE el 9l rocks-release Y&
AAMF Bk, oA AAHEE Sy g
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for i in ‘df | awk '{print $6}"°

do
if [ -f $i/.rocks-release ]
then
rm —f $i/.rocks-release
fi
done
¢ 9+ /home/install/sbin/nukeit.sh & #A&3F tpS5S Ao

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

7128]3l node & TthA] A A%},

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

54.4. AAtx==9] BEINYS 7| dAH o7 FHEET]

o] AL dA Aol tazm =golB o] AHe #Agle] AL o] JEAYS
A< Rocks FEMFOo R HE= &= WH

[e)
=
eIl @ RS o] AsAE VRAe U RET e BEs

=
)
£

A9 auto-partition.xml < AT 2L XML A4 LS wrE=T,
# cd /home/install/site—profiles/4.0.0/nodes/

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

replace—auto—partiton.xml o ©5& F7}3kt}
<<main>
<part> force-default </part>

</main>

I 3o theS Adste] vzt A 8-S 483k
# cd /home/instal |
# rocks-dist dist

Yol A A WgoR A == compute-0-0 L ThA] EW3sL7] e WA
dlolEHe] 2o Q&= compute-0-0 o tist SFE]d HHE A AsfoF g},
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#

a9 F AR == =

A A oF BT}, A A 2T H

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

Zt g9 AWMA e A & rocks-release Y-S
EE v 2

BE AeEg Ao ARG HEAYoR i) A thee A,
for i in ‘df | awk '{print $6}"°

do

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

then

rm —f $i/.rocks-release

fi
done
$1e] 23 HEE /home/install/sbin/nukeit.sh & #7stT APt == s}
#
BE AdeES e 7|24 dEMEdes HER Fol, 7 A=A root IHEIA
olsle] sheldel e dolele] vlgol AUAA A 3] AdAAE thee Adste,

# ssh compute-0-0

a9 ¥l ==5

# ssh compute-0-0

=

=

~

An A e

i

Al

3
=

HolHE BE

# rm /home/instal |

RE wjEgd
# cd /home/instal |
# rocks-dist dist

'sh /home/install/sbin/nukeit.sh'

g AR g
'/boot/kickstart/cluster—kickstart'

715 el AA o R HEY Fo= Rocks 7F 71E9 root FE]A 9]¢

=

e ol =

A= Els

“

.

replace—auto-partition.xml & A A3} ==

/site—profiles/4.0.0/nodes/replace—auto—partition.xml

dol=8 Hgstelw thee AP,
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5.5. Z=(custom) AE RPM %H=7]

5.5.1. kernel.org 2H-H 22X s A L2E AY

=15},
m OHFEYE HAS.

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

B  kernelorg Z5-F tarball 8] AYE A5 22X g & 59 g2
# wget http://www.kernel.org/pub/linux/kernel/v2.6/1inux-2.6.9.tar.gz

B kernel 9] “config” IS A3 °]E config-<version>°] ¥ X% 3},

;5/<version> HS= BEEAl kernel &A% LXIGHOF SHCH. OIE SXAHH SFF |inux-

2.6.9.tar.gz2 U222 E SIULHH config 0152 B*EAl config-2.6.9 2t oHOF &HCH
B Versionmk & 73213k},
version.mk 3¢ thgd 2 &S 7k A Q).
<NAME = kernel
RELEASE =1
VERSION =2.6.9
SMP =1
VERSION #h2 RE=EA] vzt 78 HA(dE 501, 2.6.9)% sdalof gt}

wrep Bl Za A AYS A

oL
ol
-

A Brhe g 2ol A4 g,

SMP =0

2o gE-wadA Adl SMP)E A4s A dohd, tedl gol AAw,
SMP =1

m 7ds g

#make rpm

B A% RPMs & A Wjxxko HApgit)

# cp ../../RPMS/<arch>/kernel*rpm /home/install/contrib/4.0.0/<arch>/RPMS/
B 7] A <arch>E i386,x86_64 X+ ia64 7} ).
B o} 9= Rocks 4.0.0 ol vk 2 &=},

RPM

B Frontend o] W&lA+= Rocks &2 FEE 3kalslg). ¢7) #4802 CVS A2E

.
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o Rocks HH& 0| 4.0.00l2tH CHE SHAHIDt

#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
W EAS oAl A g

# cd /home/install

# rocks—dist dist
B AN =S v AAEte] AR A
# shoot—node compute-0-0

shop Ado] g oR BEw AR A

g A s,

45 A

. 9o A gatu

_0|L
flr
i
il

ke

5.6. Al == A RSH AF-&-3}7]

i

71E-A 02 Rocks & rsh W&oy A4l o] 22 21218 3834 et
219 Rocks ¥ ssh & o]-&3tt}. FA9F ssh 7} rsh 3 &3] 54L& 98 & ¢ ge=
A7 J& e, ok ALEA7F Aale] S8 EZ IS rsholA sshoz WA &
P ATE AL F At v FAlo] ol A F st sidEvid, S8 2~H
rsh & AHE3SH71 & 9& Aol
o S 2o rsh & AREshE 32 HbY Fdist 43S = 4 vk, Rsh & WH#
YE AT ALEsitta sl ete o)A ssh THF HobAdo] RAE = A ol
rsh & 7}s3HA 3te 98l default 2 5917 kickstart 1 ZE FAHstH =) HA

ole#f| &} 7o) rsh.xml & customization T E g &AL},

# 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" =& “iab4” %)
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o] A /home/install/site—profiles/4.0.0/graphs/default/base-rsh.xml & t}S-3} o] W7 s},

<!-— Uncomment to enable RSH on your cluster

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

</edge>

o] 59 F+4& AAsIH dr}. o]ZL “slave == F
EFI (A2 ==, NAS =5 S)o) A (private W ED ]
A

HAg 08T 4 JES Azt FHL AAGE e 2g 2

M =
b
>
>,
oo
QL'
rlr
b
i
o
e}

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

</edge>

e e o] MBS AHgas] s MERS A ASs
# cd /home/instal |

rir
N
o
o

# rocks—dist dist

5.7. Ganglia =YY A 3}7]

5.7.1. Ganglia ¥ &3} 3}7]

el Aed &S 2 s s e 2 Art==9] ganglia gmond e
“deaf’ =2 AdFojof st} = o] AL ZF AlAt==7} frontend o AHX12] ganglia
o8& HusA R, & AR e=E2 5 Q& ganglia dHE FAISIES

gt} (multicast & AH&-3F = ZF A== b8 =29 ganglia ARE YT
T AEF WA Adrh). o9t T HAE A A=l AdE A= adE

o},

i
0Q
8
o
5
a.

o A
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‘deaf” == Z} ALt=29] gmond & Addts A2 2 ARt==gRE SY2EH dA 9
ganglia BEE ¥& T flas gt o3 A5 45 918 ganglia Hlo|HE
AFEEAY, 1 A (fault tolerant) 7] 'S ganglia 7} #=F 3 F9- A7 € 5 Q)
Aol A ganglia o BE 7S AMESt =S staal dobd o] AWS

o]
E
g

o

Y
=3) Ganglia U= Matterhorn Rocks 3.1.0 W FE “deaf” Bt-& 7|E2X o2 AlE3lEs

W A

B Replace—ganglia—client.xml ¢|2}+= 0|59 MEZL xml =5 35U F7}51e}
o] vl thze] W&& F7hstet
<?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>
Aletet. o]l ganglia o] & REUHY 7leS AHEE & 2

B 4 AREES A HA g 23
2} Arbe=s= frontend oF A3 FEo RUHA VleS A |

[e) =)
HAHE 53

==

5.8. ] ZF Appliance Type S 2| 2F

o] L& A =Zg AH] E}R(appliance type)S ZE|~E o F718t7] ¢33k 3A S A,
AL doke] Arw=E9] aFo WA & AMwe=E3 o2 W (behavior) &2
Fo71E 9 v F&3HA AHEE 4 Stk olE &9, cabinet 1 9] EE A==}

=}
U2 cabinet & AA==E53 t2A AAHEA staA & u 2d 4 Qi)

A ZE 7] Aol WA AA 1@ Z(configuration graph)E =+ Rocks XML
A Y A(framework)ell thall olF= Zlo] AE 4 gt} ofol thgh xpA|g &
Reference guide & #+=%3s}7] wigt}.
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A A28 XML node 35 vbEofof gt o] & A AAHE 17
du] Bel 482 #71A¢] g2Eo] tigk ARG X o] mE=5e %
compute.xml ©]2}al &4}, o] AL /home/install/site-profiles/4.0.0/
RbEol A of gt} obefj= o] o] Wigolt.

<?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>

olA 1o FUES 7]E] XML AA efszel] FAr A gt AA7] A= s 99
XML =27} 7]¥E9] compute.xml ==%5 7}2]7] =% & Zlojt}, ﬂiﬂ A gkel Aol A
29 my-compute.xml & 71¥ 9] compute.xml & RE 7|5 A&HdY, o9 Ve

B =

my-compute.xml < compute.xml & ¥ I A]7]7] 984 /home/install/site-
profiles/4.0.0/graphs/default Y #EZ]o] my-appliance.xml ¥} LS 7HEojg} o] A9
&2 o
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<?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>

ol

9 WA Wge A daAe el BEe 4
# cd /home/instal |

bt

# rocks—dist dist

ol Al o€ wHEol A 9] ERlS Rocks MySQL €] tlo]Ejmjo] 2o 7ok gy,
oA e the WHolE Agsu ik

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

oAl 719 At BdS WA 4 3tk o7|A = insert-ethers & AFE-3H} A
insert-ethers & compute-0-0 2.2 A== 3t}

# insert-ethers —replace compute—-0-0



S 2 AH]x 91

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”& A3 & “OK"E 283} o] 22 Rocks HO|E{H]o] 204 compute-
0-0¢ AXRE %91, DHCP 23S 3= =27F 9 A%, o] A4S my-compute-0-0 &
AR FH]E SHAl ek whebA off ot
EiRRA=

# ssh-add

My
©
(@}
@]
B
(o}
o
=1
q
?
(@)
i
2L
(0
ﬁ,
|
[
fr
et
2
N
N
X

# shoot-node compute-0-0

oA insert—ethers &+ my-compute-0-0 & W7Ag A o5 B3 FHo|t} 1l o]
wXo tig Ax7} £ my-appliance B2 AA o] & Zlolt} T =
®IRlste] o] 5 #1d 4= 9)

# ssh my—-compute—0-0

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

o] 48% 4 ok
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&=2= 93

6 A TUIFEE
6.1. ISO o]v|x|] 2 RPMS

Rocks AT E o] http://www.rocksclusters.org/Rocks/motd-
archives/000064.html o) A =R w9 4= 9l o™ K*Rocks+
http://rocks.cluster.or.kr oA the WS = 9t}

6.2. CVS & &3} Rocks &2 Ed YA 37|

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

B CVS pserver AF&3}7].

6.2.1. Read-Only =2 CVS A}&3}7]

228 e W) e E WA o el 2191 ook gtk
$ cvs —d:pserver :anonymous@cvs.rocksclusters.org: /home/cvs/CVSROOT login

oA71M HEHSE Q78 Alolth AN HUH S E Fex gom, A AETE
Az g},

oz 219l @ FoE e o] A2 Eelg #AdEsS Il

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

713} &<l(checkout) Fo+ ©] rocks HHAEZHRZ Eoj7t & cvs HE Y A3ty —d

6.2.2. Read-Write #gt2. 2 CVS AL-&3}7]

ssh W 19 public 719 BEAE(E =W, ~/.ssh/identity.pub)3} ¢ 2~7] d3lo
Q7o) et 7heFek A S T2 W YS cvs@rocksclusters.org & Hulgl, THd
FAe] AFEIE ssh 718 2Ea A @i, t5o WES ddste] ssh HA 19 71&
wHEof et

ssh—-keygen -t rsal

At rocks & FA19] public 715 wow, FAlS 93 AFS UEL, o9
access dfoF st=7Fol| tal] FHEFe A S AT Aotk
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A W= AR(FAQ) 95

7.1. AXHA
7.1.1. Insert-ethers A A2 AAit =271 Hold gt} E& frontend oA AAL
=229] DHCP #A A &3 &7} flt}h. F3lo] £AU71?
AAF =29} frontend o] 923 UEY A ~9XE bypass A EE fHEE
22 = dHAAA &= [P 49 broadcast HIA A S FAGtEE A H o]
Atk webq =29 DHCP WAIAE FA= Blolth 2949 ZAlebd v 2ol
gelst e ght,

1. o A& 7I7H o]y uls ARESHH Uk AolE)E @A ALt

59} frontend ] ‘eth0’ QIE #lo] 29} A4 ghc},
2. AX w=E gurd oz AxsH(AA == A 32 230). frontend o Al
oA HEsks DHCP WiAAE e 4= glofof gt

7.1.2 A% ==& AXE w), Rocks CD 22 28& ARAch X% Ao ZUHE
AAsA, &3 22 o H AR 7} JeEFdT}. 'Error opening kickstart file /tmp/ks.cfg. No
such file or directory' FHo] ZEHAET?

oft o l‘—r'

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 shekm e Fol ofum, Thedt ol thal AFAAw.

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

a8 i/

# /etc/rc.d/init.d/mysqgld restart
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autofs AH] A% 'automount'@ % BT} As) o1z shelsir),

# ps auwx | grep automount

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

npxgto 2 o3k 7o) Rocks A #d

(&
il
]
%
)
L
off
_O‘L
oy
N
J

(o
ot
i)

# cd /home/instal |

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

ol A& 3hthe] kickstart 39S output &2 H O FET
kickstart.cgi o oJ® o&]7} P=x] thSp e gygoz solsit)

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

7.1.3. Rolls & A3 o= AX3t}. 12} wAlo] reboot & "R stage 7} I PH+=
%<k system ©] “error: GRUB Loading Stage?2....” WIA|A & £ 3}HA hang o A&
HAG, Fo] AEHAETN?

o7 ey FEAo|th Grub Ax R o] o £ Qe

]
S|
olfrz Addon AYPEA i AL WY AAE A {00

® Rocks Base CD & frontend o €3 F®A| A}t
® Boot prompt 1A T35 Y= stet.

frontend rescue

o sl o] el Aolrt stHeA “continue(AlE)" & A Estet
o i XENEY e, thgo WHS At

# chroot /mnt/sysimage

ot} 37 o] grub A ZRIFS A3}t

# /sbin/grub-install ‘awk -F= '/*boot/ { print $2 }' /boot/grub/grub.conf"



o)A The 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 w4 Y2t}

# exit
® frontend & | F-H® 3t}

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

7.1.4. AXt=eE AXsax & wj, AA=Ed A "Can't mount /tmp. Please press OK to
restart"$} 22 g WAIX 7} BRATE o2 A 3oF =712

gEo] A, o] A3 Alte=e] tad =gelre] 7] wiitel] HAY gt} Rocks ¢
A2 7 AL o] Aol Rocks 7} Ao Ax5 ZHo| glow Ao tAads
Fagie) 9] oy = Qo7 YA E Rocks 7F t2aa =eho]lH o] BEIAS Ure
FAL Zhellof dt. ko] “StE A yerr)Tel digk AW xste)

7.1.5. A=t CD Seo]lBE 7t A &on, Axlxcte YEYT Jl=t PXE
gt floppy EZte|BE 7HA3L 3t o] BF EA Ar=Ed]

o
o

o

e

i
>
e,
o
.
§
e
v
ok
.}
2%

M PXE & emulate 3}+= boot floppy & "FHEo]oF 3t} o] HHL ] 29 Ay o]
AAI3] L)l
ROM-o-matic.net
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o] fIApolEo A 7 HAl bW AS AEstet. (o] 2o] 2hofX = A= 5.4.0 0
7Hd HAle] Wdolth

g 1o A A =dtolHE AEstet. 3 2= 72 AMRRS DR o] &St s
gH(Floppy bootable ROM image). 18 & 3% 4 o Sl&= “Get ROM™E S 3th

dd HHS ol&dte] v gk S99 onAE F23 f2Ao HARY, o & 51
S A

# dd if=eb-5.4.0-pcnet32.zdsk of=/dev/fd0

o] A| insert-ethers ™ # S frontend oA A& 3laL, floppy & ©]&3fA A==

R A A

7.2. A=A
7.2.1. FH2HoA 3 AAX=EE DA AAZTF=?

oldlel Wl Apaeln AW AEe Bl

= =1
frontend ol 4] 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] &E71?

startx & AlZ8H7] flalA = vt e k=l digh XFree86 AA S slFofoF sl o]zl
‘system-config-display’ Z2I1HE o]&3ste] & 4 urh. wkef vt o 7k=d tiE) of+=
7l e glow wit|e Wow “4MB” Lelal, “16 bit color 800x600 & A Elate}. o]
Hg e REs ojwl F/H9 HA VGA 7= teir = 253k}

7.2.3. Dell ® Powerconnect 5224 29X 2 AlL3la JeH, Ar=cE AXT 471 gioh
AGA 3oF =712

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

BE XEo & v o] “edge port” flag 2 A|H3HoF (o)W Dell A~ X = fast
link 2= o]&S &th.

WA 2919 [P a5 AAgsfof g
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29 Aol A AolEg AAg

A AolER Adw ~9A o HE3oh

username/password = admin/admin ©]t}.
® X IP FAE At}

# config

1y

# interface vlan 1

# ip address 10.1.2.3 255.0.0.0

oAl olEg ) 29 Ael oJAaT £ 9l
29A S REES oYl Alojlez dZA3
RERI P F2E va o] A
[P: 10.20.30.40
netmask: 255.0.0.0

o LERA 9 BeAHE dil, 10.1.2.3 F42Z 3
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 ™ol A ‘Copy running config to File’ol| A <
o]Z< ‘rocks.cfg’® A &s}taL, ‘Start-Up Configuration File’ol| 4] ©] ‘rocks.cfg’
gto] Ho|EF Fof .

7.24. ¥ UELo] ARE ZFstA] e AAH BAH. €A debug 3HoF 3= 71?2

22+ 12 vlS debug 3H7] $18l, TOP500 +HHAFE B 2EoA 95 A3 uj
A}-&-3l+= High-Performance Linpack (HPL)S A}&3%th HPL & 7]#E2 o
Ao A5 o] Q)

A =e A HPL & A383t7] 984 Interactive Mode & Frx3te}
WA compute-0-0 ¢k compute-0-1 9l thalA HEEE z18 st}
Ao} A ™, compute-0-2 and compute-0-3 7+#] F7}ste] HPL B|~ES A ste}. o9}

Te Yo wE SE TesluA H2ES DY
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A or AEstA e AAY Kol Axt=rrl s, dof &
o
=

Myrinet map

A =ER 7= routes AHE VA 9

A Aol 2o1olste] g dashel map & EAbshe.

$ /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

3

A

olsteE Aot AL | F AX-=2RE vgylor ¢
1 N N -7 Sl

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

oA, AH R FEds AoE Holt: At Raglste] e WY
= /Jusr/shin/gm_board_info & A3Y&te}t. egmiDs & gmName's 7} 9 Zo| A EZbo]
RHolx] gtow wAI7F & vyl FAdeAavF kol AZkE ¢ Qv

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

1. cable & A3l Hef

2. cable & WUl 29X 9 thE EXE] AZAs) Het
3. AR =9 vgYl Jt=E wAlE Bl

4. Myricom(F4] 3)l &oal] Heh

el 7F HAgo] #ubd, g AAt==o A mapper & AAIASAL, WHE01Z] 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

_ﬁ
™
o2,
i)
H
of\
bl
il

Zolt}, wWElA gm_board_info & 2 &3s}7] Ao

°] mapper &+ % %7t

mapper & A8o] TR E7|E 7IthH e} (F ps auwx | grep mapper & A 3 3}o]
mapper 7} &3] TR A=A gAste)

7.2.5. A4 =29 BIOS F-E A7} o9 A AAHo ok =717

oJAX UES FH(PXE) S Adste walolvh s @ == Aotk o] A5 F8
= cdrom, floppy, hard disk, network $=o]ojoF 3t} & OS 7} 3= =2fo| Hoj
dAEo] A e¥aL, CD 9F 23] =gho]B7t gl st=9of(bare hardware) ol A 7F A
boot 7} HIES {go] & Aot} o] PXE #8-2 vx Rocks CD Z5-H A 3=

AAT ALk =0 Red Hat A% Y2 load 3Fal Rocks & A3 Aot}

v REEMA] StE H2aFHTh PXE HES 4% Fod, Y wti A&dA
AdAE PET Font
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7.2.6. frontend & M Z2F UHEZE AA=ToA /home 9 39 UHEZZ A &
QA 371 $EA, ALA export & AA3WoF =712

ol

o2 HA4S 235k
® /etc/exports FHAol export stLA} = T EZ 0SS F7)sle), o2 =9, W
[e)

/export/diskl & export dFaLA} S} A T2 /etc/exports ol F7}35kE}:

/export/disk1 10.0.0.0/255.0.0.0(rw)

/H
5/ ojAL UYH HELAY Y= =B Aw o] fHEELE export & Aol (Y9
gol A Y 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 &}
Fo= nE stax}t 3 tho] JIEZE /etc/auto.home o] F7}8H H T}
scratch frontend-0:/export/disk1

o]

o U139 HHS Za 411 AKRE At}

# make -C /var/411
oA oJ¥l AAx==o A Z1218|A4 /home/scratch HHEZ R Eoj7taix}l A (AE
£ cd /home/scratch), o] THEZE 5o =2 nlgEFT]

7.2.7. A4t ==& hard reboot(HAFEH <9 power 52 reboot HES o83 A

reboot) A7, AME=ETF A AAHEH, oJAE AEA SAANTETR

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

A3 Flolt, o] ¢} & Rocks 9 5HS A 713} 34,



® ™A frontend o] Z1913}E}.

® 17|31 7]EFS override 3H7] 918 thoe HdS A
# 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" =& ia64 ©|T}.

%

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

o Ug £ AAuUL

<package>rocks—boot-auto<package>

o HiFol By, v

24
8%
o
)
e
[
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== #g]
7.3.1 Ganglia LX) TXAE0|E0] opd [P FAE Yehdt) & 18712
F# 289 DNS & %% Ganglia 7} IP 45 o83 ARE AFsES 3} ojd

At o7 YalAdE “gmond”’ 9t “gmetad”E frontend oA A

=, |
ganglia 9] output 94 F& =9 AHE AAT vl {834 2 4 Atk

# service gmond restart

# service gmetad restart
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g 2EW e =20 o]FS A Y, =S WAY wolk fF&sA 2d

3:0
ay

o 0,
=
i
rlo
il

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

formed (invalid token) at xxx”

©,
T
2~
o
fr
=
>
=
—
“n
%
Jm
ol
@
N
N
I
Ay
N
vl
©
djl
ot
O
I
Ay
N
a
Ho
>
o
°
al(l
=
l
2
)

2 1t 5
Re o GAg ‘“EO]E% 3 3}e}o] ganghaA XML field o] o]¢} & H] XML 27}
S017F A& well= olof & LAE LA G

Ganglia o #}$ WAL o]e} 22 A7} A7 & vpath ©+d S| 2H 9| ol &
BAE3 o5 7FA|aL AvHA, frontend 9] /etc/gmond.conf ol A A A3 =A% &

gmond & A A]z}sjof dhot

7.3.3 2Y=EA &7 NIS AWl U= AR AARS DA o]&s=71?

o] 7]e Agkek S¥gh W2 glAIRE whek A g stthH frontend ol A - NIS o] &=
AR ARG FAHOE JMAL & F YEE “ypeat’E o] &S FHIT. a1

S 2H Wil o] ARE wxE F kS 411 A2Hel 7|EAow dAses
< cron 2 HEE frontend ol A 2% HIEY T Q= NIS ARE FE53h=4 o] &

T At 7)o A AAE login FLL 411 & o] &35t Reoz ZF FH2E 2o
W= Fojt). o] Z=+ Minnesota 8o 1& Chris Dwan ©] 2Hd3sFe] =31t}

(in /etc/cron.hour ly/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



i

J’

NIS ol4 743 & UID b GID ¢ 7129 2esdel Qe Aust e 2e BAse
e gtk med olwd FEol dolut A4 RE AL A REE WS FIF 7)ol
sy

7.3.4 A4t =20 g DNS AHE FEE ARE 5= JE7P?
Rocks & A4t =9 tf3dt DNS AW E frontend ol A AFE3IE=E Ho] JX|TF A4l

=E7F 54 DNS AHE AHEE ¢ =E AT 5 o

’F¥] (forwarder) A= Frontend DNS AW E ALE3IEE FA43I 2= gt} o] 24 sH
57 DNS Al Q& o5& Edet== rocks AHE et A3 Fdstth(Matt
Wise 7} &<1)
1. frontend ol S+ “/etc/named.conf” IY-S Hstet
“options” o Tt e &5 FUSh
forward first;

forwarders { (local named server): }:

2. 4
o}

flo

£ 5o dfl(forwarders) w1 A7 198.202.75.26 o] 2tH 3t &
&3 27 Aok,

/!

// 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;
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forwarders { 198.202.75.26: };

3. named A ¥ ~E A A Z3H)
service named restart
ole} 7ro] 3} X A3 nameserver & ©|-&3}o] A4 =9 name ARH|AE F3T S

0]
PR

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

AHgA “dave” & FrhgTha S,

1. WA frontend 914 dave o W3 AGS A7 918 “useradd” HHS
A8kt

# useradd dave

2. dave ¢ SUYUEYE nas & °]F3}

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

3. bigbird el = FUHED ] HAvHdS WG FH

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

4. frontend ol &= /etc/auto.home & HF 3T} Bigbird ol A= dave 2H21& oS3

instal | gold. local :/export/home/&

dave bigbird. local:/export/home/dave

5. 4119 9+ auto.home & A3}, autofs & A A &3k}
# make -C /var/411

# service autofs restart

o9} zro] H¥ dave 9] FrlHEe]E= NAS A Sl bigbird oM AH&E 4= 9o

AR FezEelA 2 = e slolth



7.4. Architecture

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

)

Iy

4
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7182421 A& Apache MH|~E AlZHa= Zlolt)h o] A2 A}$-9]
oA Linux ¢ /proc FUA|~=8E HTTP & Fd Au| =8 5 es §17]
anglia & Rocks ¢ 7]& RUHY 2 ¢S Zoltt AR, w9 AAg =
| Y8l E dA /proc FFLAAI~EITE QoW FESIT) apache & TAAI714
Wl Ege] HdA a X oA e &S AAsE.

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

8
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8. Al
8.1 E& EF oj7lo|H

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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A A&k,

M2 Roll - kernel Roll. A&7 AES A F71 4+ A== Rocks baseol A
2] gk

A2 Roll - Vizualization Roll. tile walle& g1 &3 oz A 4 S, OpenGL
g3 F7438k 400072 FAE Doome A3 4= 9L

MZL 7]%: Kickstart Hol Kickstart 39S https® A353}ste] A%k X509 715
ol g3te] AAdeta ZejxE WS 723 LANI WANe| %238k kickstartel] o g

7 s AAg

MZ$ 7]% - Meta Roll. 98 719 Roll& ©d CD/DVD H|Hol& #E 4 9L,
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Wele ol FeolA Ade vl Al gelsel,
M1 44 - PVFS & #H 04 -memodel=kernel & %13+

W1 £ - XML ©% EFAH(escape characters)(dE E9], &, < > 5L AH
32 7l o] A Z]%@-(q]é 501 2828 AH A FE(root) 4E 3 5)

B 4 - Intel Roll -5 Intel #3de] gtolun g S A4t m=2 BASES 3

A.33.1.0 8= - 3.3.0% ¥HAALS
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B. Kickstart Node Reference
B.1. Rocks Base Nodes

B.1.1. 411

o] #7]x ¢} 411 B AH Auj 29 thE F&E 84

o -
/él—r =R

e base

B.1.2. 411-client

SgfoldEE Y3k 411 HeF AE MuH]2 AR 411 AH]2e gdo] wj¥sA AF52 o=
A" Ro|th w3 frontend ol Y= RE A 411 Y-S kickstart Lol 15}
wZoll ©d 4119 tigt 1 FUNE FaAsHA] Eoit)h 411 & ©d AIZE Ul 25

W

AEAoz S egtes B gt
P =E
e client

B.1.3. 411-server

Master ==l 411 Hol AR MU 25 dA s Fej2Eo 3k RSA 71719 private
715 A& 411 o thall Apache & A3}

TR

L server

B.1.4. apache
o}u}x] HTTP A1H]
e

e Dbase

e cluster—-db

B.1.5. autofs

NES & o] &3le] FUdEZE A5 vh2ESAY loopback A& wlESI] 913
AutoFS

o -
/él—r =R

e autofs—client
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e autofs—server

B.1.6. autofs—client
AutoFS Client
P e
e client
519 -

e autofs

B.1.7. autofs—-server
AutoFS A H
P mE
(] server
3¢ mE

e autofs

B.1.8. base

EE Rocsk =29 tfdl 7] Fd2~. 7)o AA == frontend ==, ©

AirE #2319 ==, nfs MW Fo] EeE o] 3t

d WY =

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.

e =
e client
e server
318 =
o 411
e apache

e c-development

e disk—stamp

e clilo
e fstab
o grub

e installclass

e Ip—diag
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e keyboard
e logrotate
e node

e node-thin

e rpc
e scripting
e ssh
e ssi
B.1.9. c—development
C e A% Axde] Wg. ool ALS ARAs] AT RERT] Lo Yt
e ==

B.1.10. cdr

CDR =+ (burnings, iso, ripping, mp3 enconding)
P e

e devel

B.1.11. central
Rocks S T4 AW, YEYAE F3 o2 A 3l kickstart & 4 Atk
P e

L server

B.1.12. client

Graph ol ¥3#5o] 9l& ‘Felo]dE ==’ o] Fde & XML A4 w=x=o 3t
connect point & A&}
59 =

e 411-client

“

e autofs—client
e base

e installclass—client

e ntp—client

e ssh-client

e syslog—client



122 K#Rocks 4.0.0 & 2¥ AA] 7jol=

B.1.13. cluster—db

NPACI Rocks 22| 2~¥E] H|o]E] H|o]~
P =

(] server
g9 =

e apache

B.1.14. cluster—-db—data

z7] dolgj7h £3re 540 Y 2E HolH Ho]x
S =

L server

B.1.15. cluster—db-structure

S 2~H dolEuo]~ SQL table -3, ]+ Ho]EHHo]2~E dump &

B.1.16. devel

w A A4

Graph o] ¥&3% ‘devel node’. o] ¥ t}& XML A4 =9 th3+ connection

point & ARgF T},

B e
L server

&g

e cdr
e dochook
e emacs

e fortran—-development

B.1.17. dhcp—server

Ze 8o g DHCP A A4

o -
el =

L server

B.1.18. disk—-stamp
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Root ¥E]HS A1 A} (stamp 7F Avhd) SE]H S BESAY (stamp 7F §lrhH)

BE T2AE AAE AAAE BasY Ax s o gsks 94 Aotk

B.1.19. dns—server

Frontend ©| 1+ DNS nameserver & 4. Forward ¢} reversed zone =
o] g Ho] ~ 5 o] &3},

o -
/él—r =R

L server

B.1.20. docbook

DOC Book A (roll & W=3F w] A3

o -
el =

e devel

B.1.21. elilo

A-64 FERT ¢

o -
el =

e Dbase

B.1.22. emacs

Emacs OS

o -
/él—r =R

e devel

B.1.23. fortran—development

Fortran

o -
/él—r =R

e devel

B.1.24. fstab

AAstal 9l vhae] taas AL EAFITE root FEJAC] ofyEE A%

HEFT
Y mE:
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B.1.25. grub

IA-32 HE 29

o -
/él‘—r T

e base

B.1.26. install

Axt==E kickstart 3l7] 918 Zo3 ZE A}

kickstart 3t=H] T3 BE ASE,
PRy

1

L server

B.1.27. installclass

715 installclass ¥4, ©] graph node &

e Dbase

B.1.28. installclass—client

ZeFo]AE installclass I+

o -
el =

e client

B.1.29. installclass—server

X8 installclass %Y

o -
/él‘—r T

L server

B.1.30. ip—diag

TCP/IP M ES A gt &.

o -
/él‘—r T

e Dbase

B.1.31. keyboard

[a64 & 913 USB 7|H= A

=

p—.

@ Ze o AxEolA Qo] wEE

installclasss graph node ®.t} 413 ¥ oo}
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e base

B.1.32. logrotate

/var/log ol 212& 7]1E35}7] Y3+ logrotate o rule & F7}
Y

e base

B.1.33. media—-server

CD/DVD ©l| 9l kickstart #+de] tfdk ROOT
59

L server

B.1.34. node

Node & Z#2~Ho| X33 7|AE 3l Node & private U EH T lom
frontend 258 DHCP/NIS A HE doj=t}
S

e Dbase
B.1.35. node—-thin
o H|F|AE AHEA] FOoW AR A4 S Aolgt AzEnt o] &L CD oA
o B2 g AAEta gtk DVD 7Rk AJ=® Y Aol A A e
Polx Hr} o]ZA &fof 3= o]f= WA rocks—enabled solution & 3t} @ CD 9
St37] afAolaL, ol e H7IAE HE ZRaRS ddste AlEEA AA
B FA &7 fleiA ot
S

e Dbase

B.1.36. ntp

YEQD A7t Z2EF
RFO] -

e ntp—client
e ntp-server

B.1.37. ntp—client

YEQD A7t Z2EF
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e client
3l wr:

e ntp
B.1.38. ntp—server

HWEYA A T2 EF
e e

o server
5l wr:

e nip
B.1.39. perl-development

Perl A ¥

e s
e scripting
B.1.40. python—development

Python A

e s
e scripting
B.1.41. rocks—dist

rocks—dist & ©|-&3}o] w3 KA

o -
el =

L server

B.1.42. rpc

RPC % 4t

o -
el =

e Dbase

B.1.43. scripting




e perl-development

e python-development

e tcl-development

B.1.44. server
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Graph © 9J& ‘server node’. ©] Hd& tt& XML A& w=Z9] 3 connection point &

A,
P mE

e media—server

e server—wan
Ghe I

e 4ll-server

e autofs—server

e Dbase

e central

e cluster—db

e cluster—-db-data

e cluster—-db-structure

e devel

e dhcp-server
e dns-server
e install

e installclass-server

e ntp-server

e rocks—dist

e syslog—server
e xl1l-thin

B.1.45. server—-wan

WAN S &3] kickstart & 433 Rocks S8 A|2H. FAAH 7} o] 5 o] 85}
o

3]
#4319 kickstart LS A s}

39

L server

B.1.46. ssh

SSH A&
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e base

B.1.47. ssh—client

SSH Config ¥ AlAF == frontend 919 Al ~Elo] 4] A}8-3} Rocks ol A& & 2E

9= BE SSH AlHzlo| = sbe] 7)9kS o] &3t 9lth. o] Man-in—the-Middle

Ao A FA7F A T Aok AS ou|gtt olyg FAE wr] fJs) vhYde
2 2] Z(broadcastSSH) & AR&38Fal AtTh. o]# 3k 222 ssh.xml ol §17] wEol

frontend & AHAl 715 A E Blo|t}.

Y

e client

B.1.48. ssl
Open SSL A
PRIy

e Dbase

B.1.49. syslog

Syslog 4 A

e =
e syslog-client
e syslog-server

B.1.50. syslog-client
Agd HAAE SetolAE A wolEo]7] 9138 syslog A4
3y
o client
39 ==
e syslog

B.1.51. syslog—server

ll
A

rﬂﬁ

A HAAE ME el A wrolso]7] 1% syslog A A

L,E_‘
i

o™

L

e server
3l wr:
e syslog
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B.1.52. tcl-development

Tel A4

P mE
e scripting
B.1.53. x11

X11 =3 %s 3 223

o =5
e xE

e x11-thin
B.1.54. x11-thin

o8 7kA] GUI & A&k Zav)

AES BRI @ W A8

S A5 X11 & F9 7FEA == WA, @A netscape

=0

o =5
e xE

e server
Fe =T

e xl11
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