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Manufacturer HP
Node Model xw8600
# of nodes 3
Manufacturer Intel
Model Xeon X5450
CPU Clock 3.0 GHz
# of FP operations / clock / core 4
# of CPU cores / socket 4
# of CPU sockets / node 2
Main memory 64GB
Manufacturer NVIDIA
GPU Model QuadroFX5600
Frame lock support Yes
Interface SATA-II
Local 1DD Capacity 250GB
# of HDDs 2
RAID S/W RAID level 1
Protocol Infiniband
High speed Bandwidth 20Gbps (4x DDR)
network
# of HCAs 1
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Manufacturer HP
Node Model xw8600
# of nodes 16
Manufacturer Intel
Model Xeon X5450
CPU Clock 3.0 GHz
# of FP operations / clock / core 4
# of CPU cores / socket 4
# of CPU sockets / node 2
Main memory 64GB
Manufacturer NVIDIA
GPU Model QuadroFX5600
Frame lock support Yes
Interface SATA-II
Local HDD Capacity 250GB
# of HDDs 2
RAID S/W RAID level 1
Protocol Infiniband
High speed Bandwidth 20Gbps (4x DDR)
network
# of HCAs 1
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AFG/RIEE =5 A il sdg 5
2Eo] S ARESRA R |9l W EE st iAo R AHri(o] g Aol
nl2~E 64GB, AFH/AYE == 32GB).
Manufacturer HP
Node Model xw8600
# of nodes 90
Manufacturer Intel
Model Xeon X5450
cPU Clock 3.0 GHz
# of FP operations / clock / core 4
# of CPU cores / socket 4
# of CPU sockets / node 2
Main memory 32GB
Manufacturer NVIDIA
GPU Model QuadroFX5600
Frame lock support No
Interface SATA-II
Local HDD Capacity 250GB
# of HDDs 2
RAID S/W RAID level 1
Protocol Infiniband
High speed Bandwidth 20Gbps (4x DDR)
network
# of HCAs 1
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Manufacturer HP
Node Model Proliant DL385G2
# of nodes 2
Manufacturer AMD
Model Opeteron 2220
Clock 2.8 GHz
CPU
# of FP operations / clock / core 2
# of CPU cores / socket 2
# of CPU sockets / node 2
Main memory 16GB
Interface SAS
Capacity 146GB
Local HDD
# of HDDs 4
RAID RAID level 1
Protocol Infiniband
High speed Bandwidth 20Gbps (4x DDR)
network
# of HCAs 1
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Manufacturer HP
Node Model Proliant DL385G2
# of nodes 20
Manufacturer AMD
Model Opeteron 2220
Clock 2.8 GHz
CPU -
# of FP operations / clock / core 2
# of CPU cores / socket 2
# of CPU sockets / node 2
Main memory 16GB
Interface SAS
Capacity 72GB
Local HDD
# of HDDs 2
RAID RAID level 1
Protocol Infiniband
High speed Bandwidth 20Gbps (4x DDR)
network
# of HCAs 1
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Manufacturer HP
Node Model Proliant DL145G3
Total # of nodes 2
Manufacturer AMD
CPU Model Opeteron 2218
Clock 2.6 GHz
Main memory 4GB
Protocol Infiniband
High speed Bandwidth 20Gbps (4x DDR)
network
# of HCAs 1
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Manufacturer HP
Node Model Proliant DL145G3
Total # of nodes 9
Manufacturer AMD
CPU Model Opeteron 2218
Clock 2.6 GHz
Main memory 8GB
Protocol Infiniband
High speed Bandwidth 20Gbps (4x DDR)
network 1
# of HCAs 1
Protocol 10G ethernet
High speed Bandwidth 10Gbps
network 2
# of HCAs 1
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Manufacturer HP
Node Model Proliant DL145G3
Total # of nodes 4
Manufacturer AMD
CPU Model Opeteron 2218
Clock 2.6 GHz
Main memory 4GB (web 8GB)
Protocol Infiniband
High speed Bandwidth 20Gbps (4x DDR)
network
# of HCAs 1
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Manufacturer HP
Model MSA60
RAID level 5 + 1 hot spare
Model Smart Array P800
RAID
# of RAID controllers per OST 3
controller
Total # of RAID controllers 60
# of enclosures 60
# of enclosures / controller 1
Disk enclosure
# of enclosures / OSS 3
# of diks / enclosure 10
Type SATA-II
Capacity 750 GB
Unit disk
RPM 7200
Total # of disks 600
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Manufacturer QLogic
o Model InfiniIO 9280
Infiniband
Protocol Infiniband
Switch :
Bandwidth 20Gbps
Host interface PCI express
Manufacturer NETGEAR
) Model GS748TS
GigE
Protocol Ethernet
Switch :
Bandwidth 1Gbps
Host interface Built—in Ethernet
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Manufacturer HP
Node Model xw9300
# of nodes 1
Manufacturer AMD
Model Opteron 252
Clock 2.6 GHz
# of FP operations / clock / core 2
CPU # of CPU cores / socket 1
# of CPU sockets / node 2
GFLOPS / core 5.2 GFLOPS
GFLOPS / socket 5.2 GFLOPS
GFLOPS / node 10.4 GFLOPS
Main memory 6GB
Manufacturer NVIDIA
Model Geforce GTX295
Graphic memory 1792 MB
GPU Memory bandwidth 223.8 GB/sec
Frame lock support No
Trangles / sec
Texels / sec 92.2 billion / sec
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Manufacturer HP
Node Model xw9300
# of nodes 8
CPU Same as login node
Main memory 12GB
GPU Same as login node
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Manufacturer HP
Node Model Proliant DL360
# of nodes 1
Manufacturer Intel
Model Xeon 5472
CPU Clock 3.0 GHz
# of FP operations / clock / core 2
# of CPU cores / socket 1
# of CPU sockets / node 2
Main memory 1 GB
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Manufacturer HP
Model MSA60
RAID level 5
Model Smart Array p600
RAID
# of RAID controllers per node 1
controller
Total # of RAID controllers 1
# of enclosures 2
. # of enclosures / controller 1
Disk enclosure
# of enclosures / server 2
# of diks / enclosure 10
Type SATA
Capacity 250 GB
Unit disk
RPM 7200
Total # of disks 20

O
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Protocol Infiniband
Bandwidth 10Gbps (4x SDR)
Driver OFED 1.4
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SONY SRX-S110
4096 < 2160
4
INFITEC stereo

Type of projector

Resolution of a single projector

Number of projectors

Stereoscopic image

Picasso

Computing system
2008

Installation year
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Type of projector

Barco OverView mDR"50—DL

Resolution of a single projector

1400 < 1050

Number of projectors

8 (2 rows, 4 columns)

Resolution

5600 x 2100

Stereoscopic image

Not supported

Computing system

Mondrian

Installation year

2005
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1) NIS9 &9

Picassoo| A= AM&2F A|AS NISZ #g3ta Jot. +HAFEH 4%
7] 27kEe] =9¥W LDAPS o &siA Td#e7t 2 Fx= ¢

AA] R
A& AAE A 2~83) visualization A28l Apelo] AAI7E W 3HElx|

7] wol JAH o R AR AAFS #els 9-4, NIS AW et
AE =9 Jete/sysconfig/networkel] ©&-3} o]
3

[N
o
=
&
=
j)
aQ
8
(@)
o
(A
o
o)
O
%

NISDOMAIN=visualization

[A~2 4—-1] /etc/sysconfig/metworkel] A €] NISDOMAIN A A

Picasso?] NIS MH & mgmtOlo] @3t} wlegbrd 2E A4 2|
/[F7FHE mgmtO1ol A AlZFskt), o] = NIS AW 9} vlx7FA] 2 Picasso
o A= portmap, ypserv, yppasswdd’} A% 31 glojof gt}

Picasso®] NIS Z#}lo]dEE mgmt01l, master01~03, display01~16,
render01~90 So] d|FE=d], o] BRE =oM% AA] portmap}
ypbind7} A 3= 1 gJojoF st} 9o wmToA= BEF Jete/nsswitch.
conf& t3 o] FA|A A&t vk vhA] EeiA NIS=
gE = FE2 AR ARG gAY, agal a5 AR 5o

passwd: files nis
shadow: files nis
group: files nis

[ 4-2] Jetc/nsswitcdconfe] 7
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2) AHEAE AT

%)

U] Aaglo] 2% 7]
2 mgmt019] /etc/groupel] 5=3c}.

H=Z AREAF groups

Aol default group< user

wHE ol

sA W A7) whEbA Y st AAESE IEo A =3k
AR A& A% ID 73 Group ID T3
VCE & d+4 A&44 vee, kisti A A%

KISTI W E}H-A kisti001, kisti002, ... kisti
ERIE: ; ) -
(AT o g)skal) 7147001, 7194002, ... 7
3] A} smba001, smba002, ... smba
NE"e
(g8 svstemO mgmt

[¥ 4—1] Picasso?] AF&xA} &

* KISTI #HAFLAEHS A AHSAE 558

[e)
35

$ cat /etc/group

ATLE S,

kisti:x:gid:A <- FA7} o}d,

[22~ 4-3] /etc/group?] S=HH

a}al

- X WS Y AT 7 A8AE B

i
o

1

$ cat /etc/group

4—4] Jetc/groupd S

2




3) AH&AE =21

Alzg) A Ak AR S5/ Al BFEA] mgmt01o A 4astal,
[e)

NIS7H &5 3 ek AEE QlojA: o At

) AbeR F7h 9
1. A}82} ID 7} : useradd / uide= useradd’} AFso2 AT+
FAE Y2 AFEshH Hoh
2. =¥ = WA : passwd / chfn (chfn® & full name¥} Office(A
%713 S HFEA] HojFHof i)
3. /etc/group FA
e N2 FZIstE BE AAL users Lol WFEA] EsbHof &)
a1, Jetc/passwd®] default group< users® A3},
o A2 AR AE7|Fo] 7]E Jetc/groupo] EASHA] Fo
W 2273 713 (man groupadd)
o MEF AAC 2% 7]H aFd%E Falof skt
4. NIS DB ddl°]E : /usr/lib64/yp/ypinit —m

« DBE {ddlelEgithar 14 NIS AMHeA ypserv, NIS Zg}e]
AE A ypbindE AA e Aa= g},

5. OE o Eo7kA Ad=E o] He=A gl gkt (finger)

) ARgR} Ak E 3
1. A2} ID 37} : userdel

2. Jetc/group 4 : users 1HY AE7|T 1HFS EF 9l

ok

3. NIS DB 9 d|°]E : /usr/lib64/yp/ypinit —m

« DBE ddlolEgithal diA NIS A elA] ypserv, NIS 2]
AEO A ypbind2 AA =3 2 Q= g},

4, T2 o] Soj7kA] AR A =% el (man finger)
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4) Password

AbgALo] B A9 == http://www.goodpassword.como| A THEo] R A

2 A8t

220 'Random Password' A4S ©]83}al, Size=8= A

e 0-9, a—z, A—7, EFEAE BF AL EE A A3 o 'Gene
rate Password'
o 7 ATE AP SR WA Ageta, dFel Aol

e—mail® EH 3}
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5. Job scheduling

7}. Picassodl A9 Torque 2A=# AX 4y

Torquew 7FY ©@dt 2AlEY dugS5S T3 2ASHE AHE
3t} (pbs_sched). &8 d Qo] uwelAd = MAUIY MOAB¥ #Z&, 9
T2 2AEHE AL % Ao} PicassoZb gk ®Holl ofg] W

Q
o =

2AAS Agsts A9 g wol &S Aol AZFs|A] pbs_sched
2

1) Building & installing torque

o7|A Adsts BE BAL scheduler =EoA 23isfof st} To
rques A tarballS ztal ¢4 RPMO & whE %o A X3kl Pica
sso9l A torque 2.3.3S A X]stH 1l sbH RPMS W=+ Ao of g
A=
=

_L4

7} 7] wEol 2.3.25 A x 3},
TorqueE 7FA A U5FS ¥ F, configure 2 HE«= U3 #o)
Aldgsit}, gk 71#] Folslof & Al ——with—default—serverE

T2 AAsaL, 2 S scheduler—ib® A A3l Holth, MVAPIC
H2¢te] AAS A7l B torquedl A ¥HEoUl&= hostfile= infiniba
nd= AZH= s2Ec|Folojof & Fojgkal Az, o5 934
= 2AZHNAE B dAHE SA2ER A gof & Row ot

At

$ ./configure --prefix=/r --with-rcp=scp --libdir=/usr/1lib64 --wi
th-default-server=scheduler-ib

[A~2 5—1] Torque 2=AE2 2| configure =T HE 23}

Configure®] dsjo] & & RPME HlZ Th=T,
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$ make PROMPTS="--target x86 64" rpm

[A2 5-2] Torque Z=AZ#9 RPM HH&7]

9o HAHo] olF FEAGlel EUH Jusr/src/redhat/RPMS/x86_649l
oo gdso] s

$ 1s -1 /usr/src/redhat/RPMS/x86 64

total 1168
-rw-r--r-- 1 root root 106378 Aug 29 16:08 torque-2.3.2-1lcri.x86
64 .rpm

-rw-r--r—- 1 root root 128842 Aug 29 16:08 torque-client-2.3.2-1c
ri.x86 64.rpm

-rw-r--r—-—- 1 root root 123529 Aug 29 16:08 torque-devel-2.3.2-1cr
i.x86_ 64.rpm

-rw-r--r-- 1 root root 475972 Aug 29 16:08 torque-docs-2.3.2-lcr
1.x86 64.rpm

-rw-r--r-- 1 root root 142694 Aug 29 16:08 torque-mom-2.3.2-lcri.
x86 64.rpm

-rw-r--r—— 1 root root 43273 Aug 29 16:08 torque-scheduler-2.3.2
-lcri.x86 64.rpm

-rw-r--r—- 1 root root 138653 Aug 29 16:08 torque-server-2.3.2-1c
ri.x86 64.rpm

[~ 5-3] Torque RPM z}d o] 3¢l

mt=o0]%x RPMS 7t w9 sl wha] Heizow Az s}, 7+
[e]

o weba dAstE RPMS the3 2

scheduler master render

torque—scheduler—2.3.2—1cri

O
O

torque—2.3.2—1cri

torque—server—2.3.2—1cri

torque—client—2.3.2—1cri

O|0|0|0|0

torque—docs—2.3.2—1cri

0|00

torque—devel—2.3.2—1cri

O|0|0|0

torque—mom—2.3.2—lcri

[ 5-1] ==¥=2 HQ3l Torque RPM 3}

i}




oA AAE == 99 w=E(display E3H) o= ob Al AXA]

27F fieh

ek
i<}

2) Post setup

7}) /var/spool/torque/server_priv/nodes

Torque”} #Elsle =5 AFst= 3YE scheduler Ao lojof
Eia=3

$ cat /var/spool/torque/server priv/nodes
render0l-ib np=2
render02-ib np=2
render03-ib np=2
render04-ib np=2
render05-ib np=2
render06-ib np=2
render07-ib np=2
render08-ib np=2
render09-ib np=2
renderl0-ib np=2
renderll-ib np=2

[ 5—4] /var/spool/torque/server_priv/nodse

Qe Ao w2 np=60o]ojof AT 2008d 10¥€ A JF A}

4 A9L A YA 22 RAFe Yeich

}) pbs_server®] A

71 Fold) A Blok & F-Eo] queue 9] resources_available.nod
ect9} resources_assigned.nodect®, o] A == 4= x processor per
node® Zg3fjof gtrt. Ao AR i 5407HE B A oF s}l
o 2008 109 dA <F-dAe] A9 wEel ppns 22 SHHA

A8l (P ElE 54002 w3 Aol g}
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n 27 2 server A9 resources_assigned.nodect® A A3 S

2w ok gk yelx A4S ohglel ez nAw @,

$ amgr
Max open servers: 4
Qmgr: list server
Server scheduler
server state = Active
scheduling = True
total jobs = 498
state count = Transit:0 Queued:318 Held:0 Waiting:0 Runnin
g:179 Exiting:1
acl hosts = scheduler, scheduler-ib
default queue = batch
log _events = 511
mail from = adm
resources_assigned.nodect = 180
scheduler iteration = 60
node check rate = 120
tcp timeout = 6
pbs version = 2.3.2
submit hosts = master0l,master(02,master03,master0l-ib,mas
ter02-ib,
master03-ib
allow node submit = False
next job number = 1326
net counter = 80 33 38

Qmgr: list queue batch
Queue batch
queue type = Execution
total jobs = 498
state count = Transit:0 Queued:318 Held:0 Waiting:0 Runnin
g:174 Exiting:6
resources max.nodect = 90
resources min.nodect =1
mtime = Mon Sep 1 12:39:24 2008
resources_available.nodect = 180
resources_assigned.nodect = 180
enabled = True
started = True

Qmgr:

[&~2 5-5] gqmgre] A4

t}) Jetc/init.d/pbs_x

wEo] Sqo] meb] Axg RE sgel AFshs Aulse) FR7}




N
-

gz dE 5ol masterdl A WoE MulAE AP g
AA T scheduler == A= pbs_server®t pbs_sched’} F7}soF 3+
o},

$ chkconfig pbs_server on
$ chkconfig pbs_sched on

It

[A~2 5—6] pbs_server®} pbs_sched® AH]~ &

render =E=9A+= pbs_mome®] F7}=oF 3t}

$ chkconfig pbs mom on

[&2 5-7] pbs_mom&] AMH]|~ =

It

3) e A= A

A F74A] 9otst vlE = rendering farm A& AAIEHEL Torque
U LoadLeveler®} & Alakg AAZg ol 2 ez #5sha,
ol AAlETete] AAE & HA &g A Zrh A7) rendering f
arm®| rendering software® 7-¢, AA A o& multi—threadE ©o]-&
A dAdy x5 Seea Alkste 497F =, Torques ©
7IsS A3 A & gtk TAEE vl wWEkA PicassoE rend
ering farm2.2 A}-8-3tWA Torqued] +9< old TEAI7] A render
ing farm® rendering software”’} AF83t= CPU2 42} Torque’} A}
st CPUS 5 A= vlEA171e didtel fley o A& F

ook g},

o

}. Picassod Torque 2A=2 <9AA
Visualization ZAHCHFEH g9 2) 3 dIAE @wo] gFe= vt
o]




W, kst 22 oot "HaydS & 4 Ave=E Zolvt 9
o] 7)o &= multi—thread, MPI7} obd HAI A (dHo]E) * 1Tél'(IceT) =

Picassor= A AIZF dlo]E] 4 (real—time rendering with user intera
ction), YWFA <l batch job, rendering farm &5 A& T2 23 EA]
Szt oA ZE Al S BT AW of sl wTo o]&E Wk F

=
qo) 2729 AN Aokt AL WA, DAL Aus A

49 T8

Picassodl A A&dsl= ZE 2 Gob)S v o] fLE3t}.

» Interactive job : % master013} display0l~displayl6< ©]-&3}

+= real—time rendering, video streaming 59| ZFgo] of 7ol 3j

e GPU batch job : User interaction®] §lar 5 AAXFS GPUZ 3
é‘}b TZREIAFES BT o] Wl St 544 CPU= GPU

i
Ae @ ANY/FAY dARE Fr Ay @i we

e CPU batch job : User interaction®] §lar 5+ AAFS CPUZ 3
st ZEIOMEE BT o] §lFd S0zt dukxow -t
A7hek= MPL 2hgjo] o} 7]dl] el g et

* Rendering farm job : PicassoE rendering farm o @ A& uwjoj
T YElgE Ao ®, TorqueR SA7F B7H53 Felo] 2k¢lo)
ok (obef Fan)
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¥ TS 2% d+=)7F ofy™ masterOl~master033} display0l~
displayl6a Torque 2=Al=w 9] #a] Ao XgsHA] =) 1 o
21 master01~master03°| A= job submission®] 7}&3l=s A7 3H
. agla HAE/OS AdA/ e a7 5 oW o] fol Azl ARk
G Eat= Xﬂ%a T Sl ==+ Torque 2=AIEY ] didolAl A<
AT mpxEro 2 HEAY = 22 TorqueZt HE #elE Xtm
2 7EHo g e oZYAolAL single—thread® 2HAd 3k}

X

3) 2 Alelel CPU Hlij+

e PicassoZ rendering farmO. 2 AFE3}A] &S A9, @A renderin
g =E9| A interactive job, GPU batch job, CPU batch job A}9]
°] CPU & 1:2:4=2 vk (WA & 7= 0s/oldez A7)
g}

e PicassoE rendering farmo & AFg3 4 $-9ll= rendering farm<
At AE A=Y HERE JhsEHEH, SA4E o] A=t
Torque2t= A3 AA7} <F A= Holo) 1‘397] w9l Picass
0= rendering farmo. 2 AFES w] o2 z]S 9]3F CPU o] &<

71 43 7t RS Holv. shANE HAGe] AYE #8A

wE=H= rendering farmel= 6709 CPU, GPU job¥} interacti

ve joboll 77} sty o] CPUE &3ttt

N
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6. E

7}, GHkALS;

CERE

[¢]

Picasso= GLORIAD®} 73 AFH 457] & UES A Al o

Axlo] vt webA sk FA A S AFsA Ao g
System Picasso Mondrian / Chagall
437] ¥ UEHA A4 Apek
GLORIAD A4 a4
SSH &8 o+ A2 58 A g4 5
TELNET/FTP Ak At
VNC Ae =5 B 3& Ak
M ol EZe Aol A4 58 A 58
KISTI & Z2AE ¢ A 58 A 58
[3 6—1] Visualization A]2~gl¢] ®}3}8 A= dut

71 MEHDE 9% e
Zof thal netfilters HWEZ /gxqgﬂ,q 9% 9]
4 Hg uslEe AAsts vl gow
et aln 2 ol 7)o FASA = EATH
Mondrian/Chagall> GLORIAD®I ¥ A=) A A9k GLORIAD =}
o] W3S 2gshA %71 wtel Mondrian]

netfilteryt AA4aNA &35t Q)

ol A
A o )
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7. NTP

7 dA 24
1) Server

Picasso?] NTP A& mgmtOle] ©93stt). Al FHAFEH 4357
ofo] AAG Aol AR A @Egorm 2 Atk Picasso WeolA == A}
olo] AIFHE "= B A o Zuk ARRShr

h6s

2) Client

mgmt01l o]¢|e] »E
E3kth, H| S Egoldd

-

== mgmtOlo] thek NTP S¢ho|dER 2
EglaE % ZF »E7) ntpdE BHE o=
itk 2 Al Jetc/cronhourlyel Uhe3t #2 AAHEE olA

A 7Het memt013} AJ7He wEEE gy SR

K

$ cat /etc/cron.hourly/time-sync-client.ntp
#!/bin/bash

/usr/sbin/ntpdate -s -u 172.16.3.1

[A2 7—1] NTP Sgo]dE =T

cron 24

3) HEYA

NTPZ AIZHE 957 93] AMEsle U ESAs #eE WEHAZ =
23} c}H(Gigabit ethernet, 172.16.0.0)
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8. 2EFXHA

b 2EHA WEYHIY TA

mds01 : metadata server for /home and /homebackup

mds02 : metadata server for /xtmp

Storage network Throughput Capacity Mount point
« Infiniband 4x DDR * 12 GB/s (IOR) e /home: 52 TB * c0dOp1 : /HOMEDATA to /home
* 20 Gbps * /homebackup : 52 TB * c0dOp2 : /DSDATA to /homebackup
* OFED e /xtmp:215TB * ¢1d0 : /XTMPDATAT1 to /xtmp

* ¢2d0 : /XTMPDATA2 to /xtmp

1 ostor ost02 ost20

c0d0p1 : 3 TB, lustre c0d0p1 : 3 TB, lustre c0d0p1 : 3 TB, lustre
c0d0p2:3TB c0d0p2:3TB c0d0p2:3TB

¢1d0 : 6 TB, lustre _ ¢1d0 : 6 TB, lustre o _ ¢1d0 : 6 TB, lustre

©2d0 : 6 TB, lustre

(29 8-1] 2EgA vEA]AS] 4

€2d0 : 6 TB, lustre ©2d0 : 6 TB, lustre

o Fe gdEe AR 2 2943

1) /home

/homeol| = AF&#}2] 7]1E dolHE AA3H(A o osiA AAI=
e X = HolH = B /xtmpol] A &3, /homeS 7FE (moun

D & A TARE TFdE oA A, HFY/Ag, 3
2] A o] Ak 2 99 w=(d: AloJE o)== 9] /homes
ntES vl floh

2) /homebackup

/homebackupe /home¥ & HolEHZ= ztal do]A /homeo] A7}
kst 49 o]l5 tAlsty] s skl At} /homebackups /ho

(o] =
me¥} FY3 &S ztal AW OasisFSEF=, Lustredts ¢& 3

QA 2glo] A mebd AW A7 DR s, 18]
WEe 2FW FATL AAE A N2 ST F S 5
% 9l Lustred] A7} ST % OasisFSE A3 G W
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Y /homebackupg RE =71 B

Q
= #AYAH 259 /homebackupg &

ol
o
X
2
e,
[-']12
)
o
o
o}
=
o

o[-

/xtmpe APES F8 ] HolHE dAA SR Astr] s At
£33t} o] yEEYE 7F88&%o] 215TBE, /home2] 52TBE] 4u]o
o] &t}. SAIYF /homebackup¥t o] #MES g o HEHE £
UA 7] wioll "ol &4 A T2 AMEAF A3 He

al
SE% gk,

9]

/homes 2 &35 zt
(mirroring)& 37 wiitoll Hol 35 AXEQ Al WlolA HA
A

oJefel thak Mol WA= L 3
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9. Software &g

7h AZESS ] A At

.

Ak AHEAECA B ey ERawe Be 49 RPMOR 2%
F 9] wEel 7H5E RPME WelshA A } A% 950

o Flf

)

3kt o] A 7F8k RPME http://rpm.pbone.netol] A 2SS 4= At} 1A

vk RPMo] &4 O}X] &S A9, src.rpm= 7}X%9}/\1 rpmbuildZ RPM

package®= Hh= F-o AA|sl= S A o= ghr mpx o g RP
= 3H& 7 glolA tarballe 7EA oA ARG S, A A o=

RPMS RhsoF= 7ss A = vk(e: Torque) ofwjel=
Al RPMO.® vhEolA A3t}

atA| 9k NVIDIA vt e 7t= =gloln], 10G o]yl =z}o|n], OFED

s RPMO. = ofef] A7} E7bse A2 o 92 A g

AXEo Ax tHEE

52 g XFEUYE ATE s BT 7|2 o
A AR 18A] e AXEd s 553 A5 Astae A
F-5 Jusr/localell A X] &k},

Jusr/local®] BE AZEQoE= AA| 2= usr/local/AZE Y o] —v =’
Feo] tEEge dA ARt o] g EYE 7te]7]= Jusr/local/A
TEJo)eH= AlEY A (symbolic link)E o] wrEojF=t) ulg)
A AREARE usr/local/AZES| O] HEE ] AZEVF A=
Ao 7t A4S st UFol Y AXEdo]o {1y
o=t XA e AREAbE MR 3 HAAS wbA gl

A2 WAL AHeE + QA Bk
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lrwxrwxrwx 1 root root 13 Apr 7 13:17 PortAudio -> PortAudio-

v19/

drwxr-xr-x 4 root root 4096 Apr 7 13:16 PortAudio-v19/

lrwxrwxrwx 1 root root 10 Feb 4 21:09 POVRay -> POVRay-3.6/

drwxr-xr-x 6 root root 4096 Feb 4 21:07 POVRay-3.6/

lrwxrwxrwx 1 root root 8 Feb 3 20:04 Qt -> Qt-4.2.3/

drwxr-xr-x 12 root root 4096 Feb 3 20:01 Qt-4.2.3/

drwxr-xr-x 12 root root 4096 Feb 3 18:22 Qt-4.3.3/

lrwxrwxrwx 1 root root 10 Feb 4 23:11 QUANTA -> QUANTA-1.0/

drwxr-xr-x 8 root root 4096 Feb 4 23:19 QUANTA-1.0/

lrwxrwxrwx 1 root root 8 Apr 7 13:40 SAGE -> SAGE-3.0/
(2222 9-1] 2z ES] A2 vHEe (Jusr/local) 9] W&

Picassoi= /xtmp/Software/LINUX = ol local yum respositoryS

9d3}al, Picasso?] REE ==+ Jete/yum.repos.d/o OSeol] o83}

EEEDD RIS

t}. YUM repository (Picasso only)

[e)
RL
L
.
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10. Visualization A28 A7|A7A XA

7h B71HAd

Picasso9 A7|dAL 34, 64, 99, 129 vAY Fodz X A3

o} A7 H ALY

471 Ade WAL W F2REe] AL A,
A &b

L= S A e = B

. FEdo] o]y £ 3}l

« HDD

—

« RAID HEZY
e 10G NIC
e Infiniband HCA

o |l wlRg
« CPU
e Z} wro] yHEEL checksum <l @ A AFE Z

O #Eg checksumS A& AALsta o]o] thal 3

1=
T

AhgApe] A}
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11. A28 ALg ok 2 ALgXY

Picassoi= VCE ®©Euk oy} o AREX}e tgt A H|AE A5 3|

ofF Bt R, o]= 23l ALE} Mu| A ook AAS Uy o] L5}

a3l
AH-E 7| AHg 7hs Azt
e I~ Y, 9:00~12:00 712 &R
ZRAY (e BF AREAE HER A ofetA] @ A
~33 § VCE ® 7492 2ol AHg 7}
VCE ¢ et
Wol e o AZAE Yl

2 3 o 2
Aoy A|~H=H ‘OH a o §E=
o

2] &

Rs

=

T2AE e 9~F929Y, 13:00~18:007-4] ARA <

KISTI 9179 =43 k3t ALg-Abol Faf AHE THs
l
8 o AZHAIRE
ke Ry T e ExE

.« GPU #A%d, a0y

gy Al AH ) i
18 A2 age A9 e 29

[ 11-1] A= oo 4=
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12. SFAH

rir
d
o,
il
)
=
ox
olo
ol
ol

Picasso= % AF&x}o| &) MU 2E A 23}

= AR AL g,

7}. Picassod] €997 WY

Picasso®] =97k [ 12—-113% o] A o] T & o}
5 °
o

[e)
2 Anprta’e 22 A/ A998 95 1799 18 Il
Aol lermz olF #uy HoA ALstar AAZE gy gy 7}
Aol EEAF T},
9 e oo o] ©
) maAd | ager g D0 P08 A
ZRAE/A~FE 0 17.29 H
+Ge mE Aoy & 2239 A (52%)
4391 9 -
gn 744 Z2AE/ A3 2079 9 (48%)

hvat 1] 20 3T S 2

- 57691 3 SR AE AW A 43] WA
' T8 24009 9 28

LIRS 15290 & |13 Ax & 28

0.89 ¥/
A7) 9= 4.89 9 A

2008 1¥ ~ 20134 12¢

$G/TR/7EAY 5 A 19 A
?‘Zj‘ﬂ] 6.09.4% o/oi/]E] o) 1—1

2008 1¥ ~ 2013 12¢¥

S 61.089 ¥«

[ 12-1] Picasso? 4947}
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o HFY A2H(AHY B BN d F U}

M

A7 ERAEY 2AAe A9, AFL/AGY e AR
£ Antels Aol el A¥eY. AFP/AEE wse CPUd o

AN AR E AP, == ' 6709 CPU #9], 9025 A]H]

(AA CPU Azt — AW BFA) x 7H5E
= (24 x 365 — 9 X 6) X 540 F°| x 0.9 = 4,231,116 A| 7+

o) Aol 2 4 gle] 19 3659 F vl 2l Uwith AAsh:
AU BAFEAZE 691 9L 74 AN A SAt 18 n

A9 Fol A & A7be Te gol AN 5 k.

89 ¥ x 52% / 69

(AA FdL7tel g g 2 F&9 714 v&)
1.0
5.29 ¥ (H&3s]+= 529,360,0009 / @)

whebd Wi o] BgAzE B 97k ofdlsl ol Ak & gk,

520,000,000 / 4,231,116 Azt = 12290 / A7+ / 3o] (122.89...)
1259/A17H A0 x 620]/== = 732Y9/A /==
LB 1Y AFRE = 7329/ 7H/2E x 24A7HY = 17,0009/Y/-=

o ZZHE/2TE BN T U7}

ZR2AY/AA-S AFlEe] 2shs AlRtelnt st As o
Hoz dt7] Wl s 7hEA2 Al 9xtew A, et

A 7HAE AAE o 3l Ik s de-a(]] 2609 AF), A
IA~2 S 6AIZFAIT). 18]al X2 S
S

B wEst gaZdo] wEg By

T
A
= gt
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= Aow 714

ol
o)

°] CPU 136 Fol& EF AH]

(A CPU Azt — AHIEFAZY) X 7HEE

= 279,806 A%t

= (9AIZH/E x 2609/ — 9AIZHY x 6¥/d) x 136 Zo] x 0.9

(A4 P47 el A3 Z2AE/ A9 714 v &)
= 61.089 ¥ x 48% /6
4.89 9 (4.88649 H)

%

ek ZRAE/ AT GAIRE 9§ ks ot 2ol Ak
AL

S ootk ZzAHe fxt 9 Ao LTem Hd 641k A
galok Sz (el BT £ AME ArE U 5 Yh) P2
A 6N AHESHE Fom BFET wE AHSRE 18 A8

=
Al A AR AR = ks Sold

480,000,0009 / 279,806A1%F = 1,7159/A13H/ 39
1,7159/A13H/30] x 8Fo)/x=E = 13,0009/A17H/ =

19 A& E = 13,0004/ x5 x 17%2E X 647 /%‘ = 1,300,000
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N
MN
|o
fu
)

N
)
rlo
£
i)
2 0o

Z2 A/~ 13 AFEE : 1,300,0009

ol7AH] : 300,000

712 0 (BH]E] + o1AH]) x 10% = 160,0009
A AFRE + Q7H + 7]EE = 1,700,000
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