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<table II-1> Status of supercomputing resource per countries

T T ARG | BlE(%) | °|&4%5[TFlops] | HI&(%)
1 v = 290 58.0% 16,846.8 06.3%
2 I 46 9.2% 1,525.3 6.0%
3 Zg 26 5.2% 1,298.9 5.1%
4 =< 25 5.0% 1,087.6 4.3%
5 dE 17 3.4% 734.9 2.9%
6 il 15 3.0% 844.2 3.3%
7 ojge| ot 11 2.2% 307.4 1.2%
8 A= 8 1.6% 368.5 1.5%
9 2 Ao} 8 1.6% 285.8 1.1%
10 294 8 1.6% 405.0 1.6%
27 kisa 1 0.2% 24.6 0.1%
71 e} 45 9.0% 1,672.8 6.6%
A 500 100 25,401.8 100

# Z3 : www.top500.0org [2008. 11¥ 71<F]
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<table III-2> Status of korea’s supercomputer in Top500 List

| 7= A 2=E # CPU | 42735 (TF)| o] 245 (TF)
278 | KISTI SUN Blade 6000 3,072 16.9 24.6

% E3 : www.top500.0org [ 2008. 11€ 7]F |
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Zy 7)ol NEH o2 F5EE Foll 1om, KISTI, KIST, A&, 4, S8
o] 57 71#vro] FEEE Foll e
712 1 2008 129
7273 A2 e | CFU - 3=
71734 CRAY XIE 18,000 1,024 A 2§
IBM p595 5,880 640 ]
KISTI SUN B6048 24,576/ 3,072 EM%;J 'i%' g
NEC SX-5/6 160 16

A& IBM JS20 &2 2~F 8,518 968| AHA| (L A Q)
73 PC €3 ~H 193 84 A 2§
AR PC & 2H 2,048 512 A 2
KAIST PC 2 2-H 626 114 A &&
A=) IBM PowerPC970 410 93 A &&
FAk SGI Altix1350 720 120 A4 Fg
23¥d  |HP Exemplar 56 32 A 2§
=94 EY [IBM BC HS21 1,536 120 AHA E§

g 2] o SGI 13 16 A &
A3E7149 HP 28 2H 1,373 392 A &-§
FEIF  [SCGI Altix4700 1,000 80 A &
KIST IBM & 2F 4915/ 1,026 AHTE(LRREAY)

A 70,024 8,309
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2. #YZAFE 457) SUN 1x A2 7=
}oF Azd 73
V) 73 AL

#UAFE 457 2HIAAFEUA2H(145)2] TACHYON(EH]€)e SUN Blade
6048 A 2~E TAE 0} o] 23 1A% (Rpeak) 24TFlops A F3t7 glom, 2008 11
9 TOP500 w0l 22790 8. 3}, 2009 2Q ©] %ol 300TFlops®] ©]&Hx

Ao Asshs 22 Al2Fe] 752 A9

A= 207TB Ho|X XAEZA = 422TBE E 3k §

7 SEolE kRN TAEHE d5 E&HCE ‘@74/\17171 A in-row EF] 9]

) AAAE AT e,

AA Aoz ok 3,00871¢] AMD Opteron ZZA|AE *73}3}51 Roer, gira 2EE
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<figure IlI-2> TACHYON front-side view
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<table IlI-3> TACHYON hardware and software specification

T & W & v 3
AzAF 2 29 |SUN Blade 6048
o}7] 4] Zel2H Edol= B9
=2 A AMD Opteron 2.0GHz |A]2=8] ® 2 : HyperTransport (6.4GB/sec)
(Barcelona) L1/L2/L3 : 64KB/4*512KB/2MB on-die
e AEE w1887 221 == 47](X4600)
gH 7 =& 47)(Blade 6048)
CPU Hoj¢ 3,0087} 167}/ ==
o] &3 1174 5 (Rpeak) | 24TFlops
o =g DDR2/667MHz 6TB  |32GB/x=X, 2GB/Z9]
sz ~2EZ A |SUN X4500/STK6140 | 207TB
go]x ~EZ]x |SUN SL8500 422TB
Interconnection N
Infiniband 4X DDR Voltaire ISR 2012 2~ ]
YEA
=5 14 T4 Libert XDP/XDH
S A4 A CentOS 4.6 Kernel 2.6.9-67.0.4.ELsmp
o145 Lustre 1.6.4.4 %ELEHi] (R
SAM-QFS 4.6 & "¥gy
o}7lol®] =213 |SAM-QFS 4.6
2 #e] Z23¥ | SGE 6.1

= Computing node x T
- Debugging node x4

Blade shel

FERES RO

SUN Elade 6048 rack x 4

83

¥ 200

- Blade node(64
4Sockett1Score)
2.0 GHz Cxtaron
F2 GB memory

=12 blade node ! sheldf
=4 shelfirack

15X DOR Eport fnede

1S DDR oot fnode

Yobkaire ISR2012
(285 ports)

Suitch x1

18 X SONT dport fnode

= LDAFP/License node
HA200 x 3
4Core, 28 GHz Opteron
16 GE mem
1EhE
= System Management node
H4200 x1
4Core, 28 GHz Opteron
16 GBB mem
WO GOE
- SGEIscheduler) master node

HA200 x 2
4Core, 26 GHz Opteron
16 GE mam

- SAM-OQFS node
(Homebackupfarchiving)
[0 Goe

- Disk Storage
| STK 6140 x 5

SAN Switch x4
Total FETE Erocade s4port

= Tape Storage

stre OSS no

HAS00 < 13
4Core Opterca
Total 130 TE

| 150E

<figure IlI-3> TACHYON configuration diagram
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3, BMT % HHA4 AE-S ZA 20089 62 9U ol NOA(JFEQIAM)7F 54,

o]Z oF 7)Y T E AP ANHIAE $Edty, 2008 8Y 25URE FA ALEA
AMHEI2=E A FE.

<table II-4> TACHYON installation schedule

7= b
AlAEl Delivery 20084 01 08¢
AR 2= 2008 03¥ 07¢
BMT(HIX|Ot3 E|AE) 2t& 20084 04¥ 13¢
o Al 2= 20084 05¥ 13¢
NOA 2= 2008H 06 09¢
B2 Al Mu[A THA| 20084 06¥ 30¢
TE ARESAL MU THA| 2008H 08¥ 25¢

@ 71& +4
h A ==
188709 A% =EES %2 FAEE 71 4709 Sun Blade 6048 Hol A=)
o] 9g. 247+ Su U2 47]9) ShelfZ P45 H, 2+7+e] Shelfol &
12719] x6420 Edol= =271 AXE. 479 x6420 £ o|== AMDY
NUMA7ZHE 2l M Z2A M H=39 20GHz HE4# CPU(Barcelona)
¢} 32GB DDR2 | ®&], Z22]32 HDD -89 8GB CF Memory Drives} 27 9]
x8 PCI-E bridgeE 2t S5

=]
= I
)
Q.
@]
(o)
o
=
o

- PCle x — 32Gbps

8GH N -
10-04 PCle x8 - 320bps

Ghit Ethemat

(Ill‘lr-hr

B MNEM #1
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B NEM #0
......... -
i 2
use 20 !
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1
! bado Moste_ | 1 CMM
TMane — T~
and adaplar

<figure II-4> x6420 blade node block diagram
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(4}) Interconnection Y| E ¢ 3

2 2 A% MEAD 8 3d /0 §AL 9F HE dEYIE 95
InfinibandE AH&-38FaL Q. 4x IB DDRS AHE-38 non-blocking IB HIE 9=
2 FE39en, o2 98 1tHe] 288 port Voltaire ISR 2012 1B 29 X]o] =

A =gt 219 =9} BANHA =EF MR} Fo Az wEE
A2 & 25GB/sec(20 Gbps)e] &S A Fate 4x [BE A2

o rr

<figure MI-5> Voltaire ISR2012 <figure I-6> IB switch

IB switch backward image
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(3)

i

i e B

<figure II-7> SUN X4500 disk <figure MI-8> SUN STK
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o]l B & Ut}t. 71EFHo=Z Axe [/O 2 BHAL 3] OSTE 7to] éY
SHA EAFE T Lustredl = EE OSSE Active-Active® Fail-over &S S F
AT

Lustre= MDS, OSS, Z&}o]HE 712 5415 98] LNETolgt= HEYH RdS
ALg3t o] T2 EFL TCP/IPE Hfo|d| 235t Y EH=A Ea}o]u}g} A% AE
st Aol LNET  Gigabit Ethernet, Elan,

Myrinet GM & ©43s W ESIE A Hg.

Infiniband, Quadrics

MGS/MDS

for scratch/applic dir

18GB
241GB

205 GB

16 GB

Py

STK6140

MGS
MDT for /work01
MDT for fwork02
MDT for /applic

<

4x SDR 1B

opter-001 ~~ opter-013(x4500)

Twork

|| 1.878[_0ST00 §3TB

i| 1878 osTo1
|| 187B[ OsT02

p
M
\}
Fail-
1B 4x DDR 1B
4x DDR 18
M
Y
Fail-over
™
S .
STKG6140
886GE| 0OSTO0 fapphc
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gaacE( 03101 2055 x20ST

BBBEGE OST0D
BBEGB| OSTO01

0SS for applic dir

Tworiaz

1 1.8TB| OST03 54TB
| 1.8TB| OST04

0SS for scratch dir

| {| 1.878[_0sT00 e
7055 x505T | !| 1878 osT01
|| 187B[ 0sT02

6055 x505T /

MGS/MDS
for home dir

STK6140

380MB MGS

sage | MDT for
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// x\
/ -
M =
\
Fail-over

4x DDR 1B

4x SDR 18

opter-014 ~~ opter-015(x4500)

Ihomedt

2055 x30ST |

0SS for home dir

TACHYON A| 289 Lustre I A|~"H] FZ& the3}
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<figure II-9> Lustre configuration
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o] 7% 0SS % OSTZ X45002 A&3ltk. =E MDS, 0SS, Z&toldd
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[
b
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il
flo
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Zh 940 AFEAQ FAL ot 2
@ MGS/MDS

MDS(Meta Data Server)t= T tHe] X4200 M2} F the] X41002.2 o] Fo]& gl

=
o, F ZHl= Fail-overE &3 17H-4S 98l Active - StandbyZ 253ttt
e ZH] . Sun Fire X4200 * 2, X4100 * 2
® T AEW : opter-m01~04

® Fail Over

@ MDS AZE4 o ~AH

Lustre patched kernel
Lustre(1.6.5.1) + OFED(1.3.0)
QLogic driver for HBA
RDAC for STK6140

@ 0SS/OST
AN 2H 0SS | 0ST
scratch .
Sun Fire X4500
home
applic Sun Fire X4200 = 2 | STK6140

@ 0SS AXE o] A

¢ Lustre patched kernel
¢ Lustre(1.6.5.1) + OFED(1.3.0)
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@ WA =AY 74

(7}) SGE 7%

O AH&AE 2] = Algk (global)
* running job + queue wait jobS 3+ 7S
o WA AgAl EQeA H4H

¢ qconf -mconf : max_u_jobs

@ AHE-AF CPU slots = A8 (AFE-AF ¥, queued, host group™)
o 7} ALgA M CPU slots = AT GEA & & US

@ Resource Quota
° g]/\/\ :f/\cq
v (per) users

)
per)
)
per)

—~

queues

P

per) projects

parallel environment

b s
>

slots (CPU)
arch
virtual_free
mem_free

= = =

swap_free 5% complexol|] FH it &

AN N N N N N VA N NN

g 2l&2 ;) Isdyna_license, abaqus_license, etc
@ Queue ¥ resource limit
* Queued job¥ [hard,soft] resource limitS & 4 U=

® Queue ¥ Z TUE resource limit 7}

® AFEAL2] Resource &7

o AREZL7} jobe] resource requirement & ST 4 QT
e A3 =X queue, global A B FA2E AT 4 QU

¢ AT b5 dh2 FRE A% 2

® Queue o F3} A A
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o
d 3%

Vol ol ge

* Queued F3}7F YAA o] &8}z
v' Load_threshold : JobS ¢ ©]4} 4}
v suspend_threshold : queue®] 3% hostE suspend A

@ Queued] 3} user access list 24
e Queueo] 3 HT HIS access listz2 A 7l5
v' Allow access to user/group

v Deny access to user/group
v default= EFoA allow o] UL

®3 o] g node AAE vlEFH 2 Al-§(exclusive scheduling)

© Thostgroupdll gt user access list A%
* hostgroup®l ™3t H A access list= A 75
v Allow access to user/group

v' Deny access to user/group

1 Job scheduling Policy
e Ticket-based job priority : 2ol TFE = tickete] ol wepx 249
priority7} 278 €

e Urgency-based job priority : Urgency policy= o}l Al 7}A] urgency value
of o 2744

e POSIX priority : AFE @IFste] 2H priorityE AB3NFT}. Privileged
usere B ZY 9 priorityE ®7AT & glom, duk AREAE AAo] A
St AYE 79 priority?t HAE 5 Sl

* Resource reservation and backfilling : Y2 priority®] Ztgo] resourceE 7

e HEe AL 7] A&l resource o oF71%S A 33t

(}) SGE 74

g

SGEY # T4 serial 32 487t o) A= AHS AS long 79 gut
Al HaAY FPo] AHEEHE noraml FE A EFIC 2 AFA L
HAE AT strategy F R JFH R A AAS AT specail F7t
AFH .
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=3, BEAde s AN e Ad 2a-HEY] FAH0R ofgfst 22 PE

mpi_rr : 2 E 2R Ao Z =9 CPU &%

mpi_fu : Zt =29 HYJE CPUS & AN &3
mPi—[1'16]CPu D ANR(EY ¢ 1-16) £ WHF =29 CPU 9
openmp : T8 openmp ZZIH ] AYEE 9 CPU &4

Queuse configuration

Queue AR Joched Run Nodes Allocated CPUs Priority su etc
(hours) per.Job Charge Rate
nermal 48 tachyon031-188 17-1536 normal 1 Normal parallel job
long 168 tachyon001-030 1-128 Low 1 Long running job
strategy 168 tachyon031-188 32-3008 High 1 Grand Challengejob
special 12 tachyon031-188 1537-3008 - 2 Reserved large job

<figure II-10> SGE configuration
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22|
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<figure MI-11> Configuration of Backup System

(2 ¥Yd ZEAX

Master Server ————

_f(E!ar.kJ_lp Policy
Corfiguration | | Fils
Database Database

_J

Management

— _—

EMM \(‘39@
database

bptm i
arent) —_—
e ——— —_— —
\ Sy o I bpbrm
Master \ Q
-2,

or 1
. bptm T
[)zzT \_{child) _/ ~l—

Server

* For detail on these components, see
the Media Manager Functional Tap= or Optical
Diescription later in thiz chapter.

<figure MI-12> Configuration of Backup process
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<table III-5> Roles of Backup daemons

e o @
bprd Wags W £ H¥, 571322 nbpem activates
nbpem W] efol] A H (Policy) 5 % Worklist 243
nbim WSy 43 o]F Job ~E}EC] HQ 3t Resource 3
: “Queue” elol 9] M) Job el
bobrm bptm start, client2] bpbkars F27] 93] bpcdE 2743}
p 3 client?] metadataE vF2E{ 2] bpdbmdl A WAF
bpdbm NetBackup database(s) 2]
bobkar W olw| A A8t networks 53 bptmel Al Ryt
p Metadatax= bpbrmoil Al H#HT},
bptm/bpdm Shared Memory’dol $l= @ Qw8 Copy
bpjobs W3 job Database #8 2 2%
vmd ltidoll ¢ &t start, volume catalog #2] ¥ media &% &
l6d media manager daemon start, stop
! Welo] B3 media®l mount 91X AH(vmd E3 FH5H)
d 2+s volume &% 2 media labeling ¥
avt labeling® ®tjo]9] HH ymd BRA
tlded,tldd Library RobotZ} &4!, mount, unmount, inventory & -3

(3) NetBackup HI& T%5

[J NetBackupDaemonA| &}/ 54

# /usr/openv/netbackup/bin/goodies/netbackup start (intradb2->intradbl)
# /usr/openv/netbackup/bin/goodies/netbackup stop (intradbl->intradb2)

[] NetBackup Daemon ¢l
# /usr/openv/netbackup/bin/bpps -a

O NB Processes

root
root
root
root
root
root
root
root

741
738
770
769
756
773
781
778

3" 027
38 027
38 027
3" 027
38 027
38 027
3" 027
38 027

O O O O O O o o

0:52 /usr/openv/netbackup/bin/nbrb

2:06 /usr/openv/netbackup/bin/nbemm

0:01 /usr/openv/netbackup/bin/opjobd

0:02 /usr/openv/netbackup/bin/bpdbm

0:18 /usr/openv/netbackup/bin/bprd

0:20 /usr/openv/netbackup/bin/nbjm

0:01 /usr/openv/netbackup/bin/nbproxy dblib nbjm
0:14 Jusr/openv/netbackup/bin/nbpem
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O MM Processes

root 802 1 0 Nov?29? 0:00 /usr/fopenv/volmgr/bin/Itid
root 811 1 0 Nov?29? 0:00 vmd
root 857 802 0 Nov?29? 0:00 tldd
root 856 802 0O Nov 29?7 0:00 tldcd
root 861 802 0 Nov 29 ? 0:00 avrd

(4) Netbackup admin GUI

#/usr/openv/netbackup/bin/jnbSA&

;: dmiEsicadn sdminisiraion Cunsolz u_j.___ikﬂ
&' VERITAS NetBackup™

@ You may administer NetBackup on any NetBackup

% host. To login, enter the username and password
for the specined NetBackup host.
Host name:
| intradhz | -

User name:

|rc=01 | - |

Password:

| |

| Lomin || Cancel || Help |

<figure II-13> Starting Backup Console

(5) Netbackup ¥ “El
[] active =Y ¥ 3}H
O Status:0 (7422 W<)
O Status:1 (Y openfile A <|stal ¥ A, A4

O Status: 0,1 FAH G A )
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r - 150.183.147.99 - NetBackup Ad stration Console [logged 150.183.147.991
ﬁ' Veritas NetBackup™
File Edit YWiew Actions Help
glesnfdn@uy x0Pdd TR @ T
150.183.147.99 {Master Server) : 61 Jobs (0 Queued 0 Active D Waiting for Retry 0 1] 61Done -0
5 150.183.147.99 (Master Server) A Jobid [ Type [ state | sStatus | Policy Schedule Client | Media Server] Start Time | Elapsed Ti.
Backup, Archive, and Restars e[l ¢ 132 Catalog Ba... Done 0 OMLINE_C... CATALOG_ .. nbu_master nbu_master 2008. 2. 21.. 00:00:25
I activity Monitor 2 b e 131 Catalog Ba.. Done 0 OMLINE_C.. CATALOG_ . nbu_master nbu_master 2008 2. 21 00:01:26
o B NetBackup Management b 120 Catalog Ba... Done 0 ONLIMNE_C... CATALOG_... nhu_master 2008. 2, 21... 000054
e Reports e 128 Catalog Ba.. Daone 0 OMLINE_C.. - nbu_mmaster nbu_master 2008 2 21 . 00:02:55
@ Policies * 128 Restore Done 1} hksrel bksrl 2008. 2. 21, 000250
©- (= Storage b 127 Image Cle.. Dane 0 2008. 2. 21
=3 Catalog 3 * 126 Backup Done 0 sodbk1_file  full sodbk1 nbu_master 2008. 2 21 . 00:32:15
©- &8 Host Properties Ab.e 125 Image Cle... Dune i 2008.2. 21
? Media and Device Management * 124 Backup Done 0 bksml_file  incr bksrel bksrvl 2008.2. 21, 00:45:03
=) Device Monitor = 4 123 Backup Done 0 bksrl _file  incr bksra bksrl 2008. 2. 21... D0:37:43
e Media b 4 122 Backup Dane 0 bksrl _file  incr bksrl bksril 2008 2. 21 DO:358:33
& | Devices b ¢ 121 Backup Done 0 bksnl _ace... incr bksra bksrl 2008. 2, 21... 00:11:08
& L Cradantials b ¢ 120 Backup Done 0 bksrvl _file - bksn bksrl 2008, 2. 21, O0:45:35
@ACEESS Management * 119 Image Cle... Dane [t} 2008.2. 20
& &1 vault Management b 4 118 Backup Dane 0 master_file  incr nbu_master nbu_master 2008. 2. 20... 00:02:15
|2 Filesystem Analyzer b 4 117 Catalog Ba.. Done 0 OMLINE_C.. CATALOG_ . nbu_master nbu_master 2008. 2. 20 00:00:25
©- iz Bare Metal Restore Management b ¢ 116 Catalog Ba... Done 0 OMLINE_C... CATALOG_ .. nbu_master nbu_master 2008. 2. 20.. 00:01:28
* 115 Catalog Ba... Dane 0 OMLINE_C... CATALOG_ . nbhu_master 2008. 2. 20, 00:00:52
* 114 Catalog Ba... Done 0 OMLINE_C... - nhu_master nbu_master 2008. 2. 20... 00:02:55
* 113 Image Cle.. Dane 1} 2008.2. 20
2 * 112 Backup Cone 0 sodbk1_file full sodbkl nbu_master 2008. 2. 20... 00:31:05
W 111 Image Cle... Done 1} 2008.2.20
2 * 110 Backup Daone 0 bksnl _file  incr bksnit bksrvl 2008.2 20.. 00:06:23
* 108 Backup Cone 0 hksrel _file  incr bksrd bksrl 2008. 2. 20, 00:02:23
: * 108 Backup Done 0 bksnl _file  incr bksnit bksrvl 2008.2 20 00:0Z2:53 |
‘ﬂ 107 B lnm_ V'\m_ - D hkand incr hlegrnd hlsrd an n 0004 -0 |>‘_

<figure II-14> Monitoring of Backup status

[ A 2 shd
ActivityMoniter 3}H A3 FJobSs HEZF YA AT 5 Atk

e ‘=3l

Joky Dz 2112 <Job state: Dore

i e Elzesidls

Datalled Status |

Afternpt: I? : "';ﬂ Attempt stared: 2006-12-07 =3 2:00:01
aloaky P Fra4 Atteempd elapecoed: (01052

Storage unit: backupd hcartd robot tid. 0 Attempt ended: 200612 07 = 8 210650
mMedia server: backup3 KB [Fer second: 327aT

Status:

| z006-1 2-0F =224
2006-12-07 2%
2006-1 2-07 7

o0 04 - correclinng

000G - connected; connecttinme: 0:00:00
00:09 - mounting B0004E

2006-12-07 55 Ooa2 - mounted BOOO4E; mount tirme: 0000243
2008 12-07 24 o052 - posilioning BOOO4E Lo e 12
2006-12-07 2T 2:02:10- positioned DO0046; position timme: 000117
2006-12-07 2T 2:02:10- begin writihg

ZO06G-1 2-0F 28 210047 - end writing; write time: 0002:27

e regquested operalion was Suceessiolby cormplebed (O

NN

[« [EEcahhams
KR weritten:
Files war itten:

Pathraime:
Percemnt comipdetie: 100%

. = | R

<figure MI-15> Monitoring Backup detail status




6) T2z 2H oA

NetBackup

Cloa Backup 1: C| A30] W5t £ AF| = 7|gto = H 0| =0 5 AFBICE
ien

(Cl2351 7IS5x= S YR 67| fld ol 23 010| K = expire AlZICH

NetBackup Server

NetBackup Hjo| 29| ujgy

Client ' :

NetBackup

Client Restore: H 0| = £ E] restore

<figure IlI-16> Configuration of disk staging

DiskZ %7] WS e F Diskde] MY ImageS % T2 v t]o](Tape or Disk)
2 Scheduled] ¢J3 A& Copy 3t 7%
- Operation
Stagingl : DiskZ WY
Staging? : Disk®] WY ¥E o] ETape (S Disk)ZCopy
Staging3 : Disk’}e] HolHE A4

(7) Synthetic ¥ ¢

NetBackup Client

Synthetic Backup

N
Full Backup Incremental Incremental
Backup (1) Backup (2)

<figure MI-17> Configuration of synthetic backup

7194 # Full + Incremental Backup Image
= M ZA/E Full Backup
= Synthetic Backup



(8) KISTI +HAFE 9y FA

o WA S - (AA/AHEZ) (GB) | AZLAl THEYA WAL T
IBM4 account 834 /318 | 04¥ | 00:05 | 04 00:21 | incremental
(Gaia) | System 556 /383 | 04 | 00:05 | 04¥ 00:24 | incremental
home01 1,112 | /525 | 04¥ | 00:05 | 04 01:11 | incremental
applic 556 /114
LoadL 556 | /54
3 Al 3,614 | /1,394 | 04 | 00:05 | 04 01:11 | incremental
SUN applic 3584 | /114 | 04 | 21:09 | 04¢ 23:13 | full
(Tachy | applic/account 04¢ | 21:00 | 04 21:09 | incremental
on) home01 11,264 | /1,002 | 049 | 08:36 | 04 10:23 | incremental
SHA| 14,848 | /1,116 | 04¥ | 08:36 | 04 21:09 | incremental
SMB FileBK 250 /214 04 | 08:00 | 04 09:53 | full
NEC account 50 /44 04% | 06:00 | 04 06:12 | incremental
edun 1,064 | /910 | 04¥ | 06:00 | 04 06:33 | incremental
inst 798 /327 | 04¥ | 12:00 | 04 12:43 | incremental
system 150 /117
3 Al 2,062 | /1,398 | 04 | 06:00 | 04 12:43 | incremental
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th. obzhol Wl (HSM) A] 2
(1) HSM Al2% TAT

SAM-QFS= W E3UA|2EQl QFSe} ol7folw] T2 %9l SAM-FS7} 23y o],
AHEAL dlolEel digh of7lelW] V5S EReth

X4600 2tHE vEAE MW EHN Fail-over 74°] Ho] glem], UrA] 4600 2t&
Ze}oldE =24 FAS T AMEA7E FTP £ Grid_FTPS 2< ol A
% T2 IS ARt dolEl A fae HolEHE dR=std ZHd) ulgt
HolZ ~Eg A vlo]agold drt w3, AR} HolHE tezE W
s A Z2 geolx 2B A A4E HoJE7} recall HA ®rh AHEAE
Haa 2EgAe] dAL she AA" HolAw dAlzs yiada &3] ofd
golx ~EgA §FuF veolHE AFT F vt

U3 ~2EZ A& SUN STK 61400] AFE-5H Ho]X ~EZ A Z= SUN SL8500
gholB g7t AFE-E AL QT

> Disks (MPxID) » Tape > Tape
- Size : 8.3TB (Usable) | -4 Drive (1:1 0§ @) -4 Drive
- 20031 2R(7.8) - 20001 2R(7.8) 30171 2R(AB.C)

A swp BMMediasw

Backup Swr  {NetBackup)

- Size : 50TB (Usable)
- 2000 BR0.2)

-8 Drive (2:1 003)
2030 27012

' [l Dual Disks (PCH-E) ; '
| [l Dual Tapes (PCI-X) [ 54P
{[L] No Connection! (PCI-X)

SL8500
(16 Drv. 1050 Media)

6140 Disk Storage

<figure IM-18> Configuration of Archiving system
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1st & 2nd Phase Archiving I/O Flow

RedHat Linux SUSE Linux Solaris 10 Solaris 10 Solaris 10
SCRATCH SCRATCH HOME {QFS, NFS) HSM{SAM-QF S, NFS) HOME ([QF S, NFS)
BACKUP(SAM-QFS)
Parallel Lustre : 08§ Lustre - HA-MDS NFS Svr for Parallel - HA NFS Svr for NF 8 Svr for Large Scale
Computing System Parallel & Large Scale
Lustre & NFS Client

SCRATCH

=
-!
Ll
=

3 Outside Proposal Area

1 Port per Server

1BBEADGDE Network

Large Scale
Computing System

.. : SF V210
! (ACSLS)
DISK CACHE(HSM) \@
. L LIBRARY
e [1GDE Network HOME BACKUP 1| = | Data Writing
—— [10GDE Network
I ivi
—— [Fibre Channel 2 Archiving

<figure IlI-19> Work-flow of archiving system

2 Ax % 3= d3

SAM-QFS 3t A2~H-S Mu]26t7] fJeh AW AL o 2o

SAM-QFS?] EA4 tl&3 o8 /Ot SANS E3) tlolg7l Agd=d, i3}
A =" dloly FRo tig A (WEd oy S fd 548 UEYS A
g3},

98 38

A T Al 2 H) 4 =] Package 8- A A u o]
opter—q03 Master SAM—QFS 4.6 (Patch 4) | Solaris 10 | Master
opter—q04 Standby SAM—QFS 4.6 (Patch 4) | Solaris 10 | Standby

root@opter—q03 # cat /etc/opt/SUNWsamfs/hosts.hsml
opter—q03 150.183.150.134 1 0 server
opter—q04 150.183.150.135 2 0

testO1 150.183.5.198 — -

_65_



SAM-QFS x| 2Hle] 45 e the 2,
EEBE 915

/etc/opt/SUNWsamfs/mcf Master Configuration File. 3L |2=E3} g ]

g 2E 78 AR

/etc/opt/SUNWsamfs/samfs.cmd Filesystem Parameter

/etc/opt/SUNWsamfs/inquiry.conf Tape Library A&

/etc/opt/SUNWsamfs/hosts. <filesystem> | & LA VS ALL3E Ao O3k 24

/etc/opt/SUNWsamfs/defaults.conf Daemon Trace On/Off, Tape Library Parameter

/etc/opt/SUNWsamfs/archiver.cmd o}7}o] Wl (Backup) % 2|

/etc/opt/SUNWsamfs/stager.cmd o] (Restore) 3]

/etc/opt/SUNWsamfs/releaser.cmd 2] A (Purge) 8.

Jetc/opt/SUNWsamfs/recycler.cmd g HMo] ZF(Media AAHE)  AH.

/etc/opt/SUNWsamfs/SL8500_HSM ACSLS Auj}e] 54K

gz 73

Disk cache®= Sun QFSo|A A A| File data’} A& %= Disk 37Fo]t}. KISTIO A &
FEH= HSM oA 2HS ofn gttt (o], /home0l)

Metadata cache= Sun QFSO| A Meta data =, inode F X7} A& == Disk 3 7Fo|th.
Sun QFS+ Meta data®} File datas #23t] A3l 7] wfjToll RE=A] HA 27) o4
9] Disk partitiono] Z 23t A5IAS $3] Meta data®} File data’} EE]|H o2
O& DiskE AH&ste 2ol ok A & tdHeE e FIAGS 9g /A
228 Disk CacheZ TA%™ “/home0l” & vlFEX o] FUAAET 10TBS] &3S
i

root@opter-q03 # df -k  |grep /homeO1
hsml 10693696320 7532099084 3161597236 71% /home01

209] vheE] MHME B $UW U223 PRI BAdD 00, HE OE g2
2 ARE BAT FS, FAAN2DS FHE + ok

/etc/opt/SUNWsamfs/mcfell = PF2~E] 74 3 (mef)2 Sun StorageTek QFS 4
ZE ol Ao stell AAY T LZEL ] o3 AHEHe EE AR el A
Qo JPe ok A2G 74 Ao 2 B0 dF £4 AAeT 2 3 A
25 AAE Ay AEE IFSIFY mod Fdo= ol A} A|LFE A
RAID % ©1223 34% Auan 3 A o2 TASE o Ba A 5
s 3 o719 BER FRH St

O Equipment Identifier 2=

AR AR 9t A|AF o] F Ee HO|Z tulo]s ofF A



O Equipment Ordinal ZE :
od A" FAELA, AR et b AEA A7 (1~655349] )
O Equipment Type ZE : FH|F o g FAIZE
- ma : FAA|2RS] o] (QFS FAA|=H W, THEA)
- mm : inode R HoJE7} obd wWElHo]H Y23 AR A
-md : %Y HolE AFS A A FA FY
O Fmaily Set 2=
23 ZAE JYste d& BF 5L gdgy AEC]E AHEste st 1}
GAIAF o7 53}
O Device Set &=
3t Alzgle] 2718kE W) X9 JEE XA (on or off)
O Additional Parameters 2=
g A=Y FfoFE AA (T : Shared, BIF T : T or )

O Agss 4

Glole ] ol7olWE Tape Librarys] 228 BAHW, WSl § Tapes] FAL Tho s
2.

% 67019 Tape DriveE AH&3t=% T/ 5™, ACSLS Ao} AFste] 749 F. Tape
Media®] ZE = Catalog 3tgoll A7F=w “/var/opt/SUNWsamfs/catalog/SL8500_
HSM” o] A%,

root@opter—-q03 # cat /etc/opt/SUNWsamfs/mcf

(BT

#S1.8500:

# added by fsmgmtd Tue Feb 19 17:18:252008

# etc/opt/SUNWsamfs/SL8500_HSM 800 sk SL8500_HSM on
# /var/opt/SUNWsamfs/catalog/SL8500_HSM

#/dev/rmt/2cbn 801 li SL8500_HSM on
#/dev/rmt/Ocbn 802 li SL8500_HSM on
#/dev/rmt/1cbn 803 li SL8500_HSM on
#/dev/rmt/8cbn 804 1i SL8500_HSM on
#/dev/rmt/7cbn 805 li SL8500_HSM on
#/dev/rmt/6¢cbn 806 li SL8500_HSM on
/dev/rmt/4cbn 807 li SL8500_HSM on
/dev/rmt/5cbn 808 li SL8500_HSM on
/dev/rmt/3cbn 809 li SL8500_HSM on
/dev/rmt/9cbn 810 li SL8500_HSM on
/dev/rmt/10cbn 811 li SL8500_HSM on
/dev/rmt/11cbn 812 li SL8500_HSM on

Tape Drive 4202 FF5Ho| +4°] 7Fs A “samemd s” BHOE &<,
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S E on

on Tape Drive A4t

off Tape Drive AF&9+g (o] %=% T #of)
down Tape Drive AF&E7F (&84 #olf)

eq™ Tape DriveE T-i3sh= 9d 9 "Wz olH, /dev/rmt/#cbns 53l OSF<] File

Device?} d-F.

9002 Tape Library®] Robot ]w|a}m, 807~8122 Tape DriveZ ©jw] gt}

root@opter-q03 # samcmd s
Device status samcmd 4.6.25 01:00:52Mar202008

samcmd on opter—q03

eq state

800 on

ty
sk

stk_dismount(500) 0,3,1,1,

807 on
empty
808 on
empty
809 on
empty
810 on
empty
811 on
empty
812 on
empty

hy 813 on

device_name
/etc/opt/SUNWsamfs/SL8500_HSM

volser ST0960

/dev/rmt/4cbn

/dev/rmt/5cbn

/dev/rmt/3cbn

/dev/rmt/9cbn

/dev/rmt/10cbn

/dev/rmt/11cbn

historian

fs status

800
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2. met A2

1) A4 VEYA L Bt A2" AT

Cisco 7609
Switch KISTI

SSEE FHAFH

Cisco 7609 = @
WatchGuide . :

Web firewall

ﬁ Switch
IPS /\ IPS
Obsolute 4000 Obsolute 4000

= Monitorin.

B

Cisco FWSHI | Gisco FWSM -]
Firewall ~_ | ~ | Flrewall

RUAEEMICE AP-E

ISS proventia IPS

5 - Switch Sun Clusters [ ] E
IBM p535 SMPs -

A
106G S=8E fH2EE

1G
s 100M

Visualization system

<figure MI-20> Configuration of network & security system for supercomputer

(2) IPS(A YA £H) 4
AE 9, vlelE & DoSTe FALE Wolste HESA
AIFAAN LTS TS5k Wed s gEo] w9dFH B d3

IS 75 4=
W59 tap FHIE 0] 83t tap RERE FA
O tap REE o] &3t M EQZY EE EYFS & A S2A 9 YES
| e YRS HEs| vt
IPS7H] AHA] o Al M ES] A Fof 7t T84 e &
O Full duplex ethernet M EH I Aol A HEHAZ A1 F03F 2y

]

KeN
=]

ofk

oo
O

o
o 32
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Cisco 7609
Switch ¢ =)

E)

Cisco 7609
Switch

IPs T IPs
Obsolute 4000 ] Obsolute 4

/ \ Cisco FWSM
Firewall ) Firewall

Cisco FWSM

Forcel0

Switeh Forcel0

Switch

HSRAFHAHNAN Ao YANE BB 9a) BHARRY (UTM) &5
e =Qste] molez, 9, B, 2vtoldol, 2, Exg, 9 W 3F, £F Y
59 9 A% £7AS 72

Cisco 7609

‘jt’ Switch

| Clsco 7609
u Switch

P

WatchGulide
Waeb firewall

L[.

Piolink Weabfront E
O = 5 A X e AIE!-'I

A

<figure II-22> Configuration of WEB Firewall & Monitoring Screen
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@ F38 4 Ao N2d 73
9 sl Eol YANE @ 9A O BEay) e FaAdR B4 2 AT A

2 AzEe 75

1) MH 2 s o SgAoldol thah A0 AHE 3 Fds Apdsto] g §)
Hlzy2 8 75 2 &9S B A% a1/ 8T § B A9
(Web Security Switch)9.

O 9 Aeje) & gl fiAste] 9 Auze] 237 7 S5 Be g2 2A 8k

I
AR 2 BERARl 2h2 fES A AAF

O 3l AY FZolu ol FFAME A&ZHQ Mul2~7) 7hestal, &4 448 5
A T} 14/7 291 9] B35 Stateful Firewall, Contents Filtering, ¥
o]} DoS9} 22 44 34 W, FAlEHY AEe T3l A LS o}

AW 4 Y (Zone) S RT3

Cisco 7609
Switch

WatchGuide
Web firewall

T .

<figure MI-23> Configuration of WEB Security System & Monitoring Screen
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6) T/t +HAFY AYBTELE A29E WA 2" 72

FEBEAY oIt A2US NI B Ad A 2

0 2WAQ AAS Aduden wold & e A2k (Inling BAe A A
oEFeldd. B dEder g4 Jhe TAE Agse AT =87
(blocking) 715S ®AISL U

[] ®ob F ok (Security holeSH)olU 9 & & & gl T4 WAL

O 24 AagE e 42
2o gAE + U

KISTI

S=83E wHATRH

Cisco 6509
Switch

Monitorin
5
s

0t

ISS proventia IPS

Force10
Switch

Cisco 6509 =5

&
&

S

S=EEHE sHARH

L A
Tom s S e @ e 12

<figure MI-24> Configuration of IDS System & monitoring system
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YYEAAE <LSD (Large Screen Display) >

=

Confrol Line

— Video line
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%E.’HI °1 ALY (MCS]

CCTV or iTV Wall Controller ‘ RGE Matrix Switcher

P

EH.FIII

SoEg SEraE) Data Base

e S ever Comm. Server

<figure IlI-25> Configuration of Projection system

(1) VAS T4 (Voice Alert System)

[ AlE e

VAS(Voice Alert System for Windows)& ThF3H A=Kl 4] WA= = ] A] =]
£ THstel T8 Al viA A B FA A|AF FRAlA el o) AA
&5 4o E AR A2EY.

074 W
WAl A 53 . HOST, NMS/SMS, FMS5 S 2 5 9] wA]x] 53}

- AR B 24, SRETG(10TE TE) R BER

- HAA 7FE s 84 2 I A T4, Routing (Trouble Ticket)e] A7+

- AR ;'q a] . x}oH,] 3= g{_m O/\-]‘cg—/\é(TTS)% =3} %*376]i

¢}
SA W T AW B 2Y, AEE B4 A%, YT 2AE/PDP 223 A

oj(AFE 3t M &
-C /S &% : 199 Server o th42] ZA]-8 Client A
- Report : 8 o} wAIA] EAY HIA
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HOST SERVER MNETWORK FACILTY MCN-NT Custamer
- - - - -

SM3 M5 FM3S Controller Helpdesk

\ \ \ \ \
[ VNS l

I
|| 1= awes || 2z3ensr || pemsnea || Jsuzwas |

| =msaAa=

<figure MI-26> Configuration of VAS
(th) CCTV AX

0+ W4y
AqFARAel Q4 2 Hot AEE Y Al Ak
CCTVE A A3}lal DVR Al 2H
=) *cjfjl-‘

o

tlo

53 GAARE A ALY ZZAE | ZUFH

A | HUEES 2UE

------ Ll
s = —

1ch 16ch

Matrix Swilcher
W.J-5X650
{712 3201 6out)

Controler 1
WY-CUE50

<figure IM-27> Configuration of CCTV
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() FMS A X
[ AA He

FMS(Facility Monitoring System)2 &4&2] Al b A6 B 5 9fa) 3
J
=

£ &7, UPS, & A¥] 5 Fojdv|e &/5%, A ¥4 59 IS
A, 4 S8 A Q 43S AAte 2 Fofsiy odHEEs s, 5 A
A% BAs) A FF A £FAY.
==  Sound,
; wr  E-mail,
3 SMS BE
\2&“““ g s
2a
. TCP/IP
H|/23 E SNMP 1
i 2 SNMP
HEEERIGLL L C; CC Izt
Ol' gxa
g ' 1
s £ £ -3
| o) 2 _:_g_
22 y2wa)l  UPS 4 2/8k ot =xigt  Power
P.‘anm‘ng

<figure II-28> Configuration of FMS

(Fh) EFEL FA

] Ax e
ZF RQIE 2 3f3lal, BEA7F Bl AWS 53 &Y Q5 HoF AlxHlog
A5 AL b A7 UL YHF o2 AT

Atge] AA A FA EAS Assd FAE AAH S5t AA AE &
o7 &&dte VIR AR A S 7H ARRAL ISV R s o
A, w7 MITH 83 Gartner Group 5ol 93l "2147]e gk 200 7]<"
st A4 H.
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O AF SZ(VP-I M)
- Stability of hand vein pattern
- Uniqueness of hand vein pattern
- Very low FAR/FRR over long periods of time

- Large scale features

< A Brief Spec. of Standard Product >
o Usability : 99.98%
o Accuracy

- FAR: 0.0001%

- FRR: 0.1%

oVerification Speed

- 0.4 sec / person
oNetworking

- RS-422 T2 EF Y

- TCP/IP ZR2EZ A

- Card System?t®] A7}

1A F RS A

, 9=, 92ELFH, Avdl, FAvtela 5

O
O 23
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3. #HAFH 357 9 ¥ J|F

1) w¥AFH 357 AN2" JF

O o Avl 3 w33 FH 357 Al2" 5
O IBM p690 12+ A28 (@4x=E), IBM p690 23 Al 2E(17:E)
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Zd] 7SR (E=E F)

IBM p690 12} A]2~¥]

(% 4=5)

IBM p690 23 A28l

(F 17=5)

B 25 2] 2~ F
(% 256=E)

O IBM p690 23} A28l & AA e BE 7|de 7|58y A vlgol ue} sjE

w8t 27) Al2E(Z 128=E)0
M p690 23} Al 2H 4= w A3 Y
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O 71FA AR WY : AN FAE N HARFE 357 715H 2B Ao
N B Z Wt 47 7@ A4

<table II-6> committee member of contribution of 3rd Supercomputer

ek Zodz T
KRl THAFLAE A AL
H L35 e-ScienceAl§ &4 AL
FIA CNIAFI & 99
o]} THAFEBAEEA A
o] 2 THAFTESEEE 4
o] 4wl THAFEAGA AL 4
RS THAFEAIEE 4
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e
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rr
r
X
!l
o

O NEC 1#} A|2~H 2 ulo] QI E| A A|AHL 7]|Z

EELIEL
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@G = AF

A+ A718 AH(=E ) | AR 2 ]
10¥ 29¥ R p690(2) FH % Axe G
109 29¢ o A o p690(5) 9% AEZIAZ
104 31 FF3 710 &1 (128) &3 oAt wg
. 07171 &7
109 309 27 a1 (128) oA e
=
10¢ 31Y X3 p690(6) H3r steta} wa
114 74 = o p690(3) A e speta W
297 oA =47 p690(4) SRR A
U. E84 7
O 849 i +#33FH 357 A4 Al=" &5
O 7I5Ae 7158 ArE A Ze FH B8 A7
7E =K =3 a9
IBM Regatta(p690) 4 o
IBM 12} | [BMMS80 6 o
NESS 7133-D40 73 =29
— " 3584 LTO Tape Libary 1 o
cgolr 26 o
o]t o] 1,926 4l
IBM p270 1 o
Intelly station(PC) 1 3]
CSS 11800 2 2l
IBM Regatta Plus(p690+) 17 o
IBM 2% | 3584 LTO Tape Libary 1 2]
227 cgolr 16 o
|t o] 1,355 i
7133-D40 63 A=A
x335 272 |
g2} Foundry 14 Switch 1 2]
29 Myrinet-200 switchs 128 port 6 o
=0 Cisco ws-3550-48-SMI 1 3]
A=F | Cisco ws-G5484 6 7
Cisco we-C3508G-XL-EN 1 3]
Cisco wc-Gh484 FC 8 7N
Cisco wc-C4006-S3 2 o
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Cisco wc-x4448-GB-R]45 8 o
PGI compiler 1 70
Pro Fortran compiler 1 7N
Hlo]Q | ES45 16 Computer nodes 1 o
ol YW g Management system 1 7h
Interconnect building block 1 7h
storage array system 1 o
Rack series cabinet option 1 7R
alpha server system s/w 1 70
STK_L700-400 1 |
tglolB 6 2
]t o] 384 4l
I AS/W 1 70
RDBMS 1 70
HolS/W 1 7
=47 1 il
CEN R CRE 1 g
NEC 12 | SX-5/8B 1 o
TerminalServer 1 o
Gigabit Ether-ATM router 1 2]
Ether-ATM router 1 o
EWS 1 |
SX-5/8B Software 1 o
10X Software 1 2]
EWS Software 1 o
etc(local portion) H/W, S/W
HP Disk Stroage unit 1 o
Additional Disk Unit 1 o)
SCSI Terminator 1 70
IMSL including Manual 1 70
NAG Library 1 )
PC 2 o
Official Redhat Linux R6.1 2 7N
ek | Cisco PIX 525 2 l
Al 2z¥] | AlteonACE180eL4Switch 4 o
AlteonACE184L4Switch 1 o
Fujishu primergy ES320 3 2]
Fujishu primergy H200 1 o
BlackICE Centry 2 2]
TRHEN FUHY & 1 7N
CSPM 2.3 unrestriected License 1 7h
Tripwire for routers engine 1.0.0 1 o
Tripwire for routers 1.0.0 1 o
78R A UPS 3 o
=X 2 =
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4. #HAFE A" 9
7t wHAFE
1) F3AFH AL
h #HAFE A" €9 WY
O wAAFEA AN I 2 - 8- A - R3] A5 Ao A <table TM-8>
7} o] ALY 357 DS AFEA 2 NEC SX-5/69 t)-& A FE A
2591 IBM p690<t |2k 28 2~E(HAMEL) Al2=9 gidof] A5t Aul2~g 7

AR AT 457] Al2d Y] HFE Ade AlTskitls.

[1 2008 10¢ ¥ 7 5FH 35 7] NEC SX-59} IBM9] p690 Al 2=H, el 2t2 2] 28 A
"o Yyl Bz dild yasigon, das w9 AEFE 435 7]9 NEC
SX-6 Al&ElTE AREAL MHIAE AA) o e A Y.

0 7 43 AFE Batel U2z 2 Sax 28 e, A84 Ague, A28
oISt ALgA HlolEe] Wel W v gak HolE A4 B £FA Do} 2ol A}
§49} o}F WHR /155 B B ATE FIHAL UL TF A2 &
G2 FANE BT T 5 UE A2 gehne L gy, Aad B
dpel, N2d ANBE FA AT 5O GFR 29 4T £ s,

{0

[ SUN SL8500 Hlo]x glo] B 2i2]9} Veritas Netbackup A2ZE o] & ALE-3l]
d WS Fsta o, o]& Foke] AMEAF Hlo|HE FASHA E#sta b

oF 24 F £44 27T 5 9.

O

O] &2 dojg A B8 £F49 SUN SAM-QFS+= &4 SUN x4600 48| 4th
Z Aol Qg wE 20TBY 2= 7HA 8} 200TB o] 3(3F3S 2PBo]/4) 9] H o
= 2EYAES doly AR For &gate] t&F A&} dolHd thg A
s

g BEl MRS AEsta &

'—"\C_)__(D?-lﬂ % = T
UE Y 53 22 vy 29 789 dAdl ddsta, AaHdA] -
Aot AgAAN 2 sksh e A4 R 9FS AFHT YL

0 5% %8l 27 758 9E3 FPIFEAA 45 129 49 38 83 &
UEY R AN o) gAsk Fsl Sae
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<table III-7> Specification of KISTI's supercomputer systems

P R T S 2;2;: il e F
IBM p690 672 4,364 4,400 98 5o
NEC SX-5/6 24 240 256 5.2 (Sx_ff%xh
B EEEESS 512 2,850 768 10 5o
IBM p595 640 5,888 2,816 63
SUN B6048 3,008 24,064 6,016 207
= & 4,856 37,406 14,256 383.2

(W AR 2 #E AEls 87
@ IBM p690
IBM p690 A|Z~8l& <table MM-9>0)|4$} Zo] LoadLevelerdlA] 1.7GHz 32-way
nobel5-13 ==X ©Y CPUE At&3te= normal £, 1.3GHz 16/24-way
nobell-4 =EoX ZAYE F3Yst= p.normal 1.3 F 2, 1.7GHz 32-way

nobel5-20 ==X #YS FY3sh= p_normal 1.7 2, p_normal 1.3 Fel &

9} p_normal 1.7 29 A3 =tES FE3d+= p_normal F# 2, Grand
Challenge AH8-A1E 93l nobel2l ==& HE3}= grand F 22 FEH.

<table M-10> ¥ <table MM-11>°]A] o] Z+ A8} 2 Ad A7, FPx
7] @ A3 2 Fo A|FS Jletn QL. w3 o]y 3 Aok ALEFS e
sholl welA FAIZ HAE F S

.

<table IM-8> Class configuration

ZY 2 o]= Priority | Max Proc | Max Jobs | Wall_clock_limit d 7
normal 1 1 no limit 7204 7F ¥k 1CPU &Y
p_normal_1.3 & 29}
o p_normal_1.7 Z&}2-9]
p_normal 2 520 no limit 7204 7k vooA AgEs olu
Be 25
1.3GHz POWER4 CPU
p_normal_1.3 2 72 no limit 720~ 7F oA A=
duk ¥Y 4
1.7GHz POWER4 CPU
p_normal_1.7 2 476 no limit 720~ 7F oA A=
At HE 2
grand 1 32 no limit 960A] 7F Grand Challenge #+A] 24
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<table II-9> Available resources on each class

g2 o8 | M8 CPU & A9 w= Ay w25
normal 288 nobel5-13[32-way] o=
p_normal 520 nobel1-20[16/24/32-way] 205
p_normal_1.3 72 nobell-4[16/24-way] 4==
p_normal_1.7 476 nobel5-20[32-way] 16x==
grand 32 nobel20[32-way] 1==
% Priority : 2t 71N S2E 4 +9E5 dEhd.
% Max Proc : 2 A8 A 3E 5 e A Z2AA 5
% Max Jobs : o) A3 23] &, HAgs dod § o #<do] submit
S EESE
<table IMI-10> Available Jobs on each user
o= User Limit v
maxidle 2 FolA idle el &
maxjobs 10 running 24
maxqueued unlimited maxidle+maxjobs
@ NEC
O] NEC &) A25e NQSE o] 8813 9ow, AHgA Aulzel theka A
2 4AL getel A5 FE WEo] AGANA AAH A FHL Pl
0 AR A3 A4E e Sud 7B e AgAN} NFD o)
o¥ W ve 49 B4 WA 91 549 CPUT FF wol FAT &
A= F& A%
@b SRUs =

Time * Machine Charging Factor * Service Charging Factor
@ Machine Charging Factor

LTL

M

NEC SX-5

IBM

SMP

PC Cluster

Machine Charging Factor

1

0.1

0.05

0.005

@ Service Charging Factor
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Service Level Service Charging Factor
A x| vk3 Al F (dedicated) 2
712 AAZE ¥ X 2 Y (realtime) 2
5E 83k WX 2 (express) 15
9k ul X 4 ¢ (normal) 1
YA A= F2 vl 2 H (economy) 0.5
) 3}2) 2 (interactive) 1
<table IM-11> NEC SX-5, SX-6 NQS table
T CPU time Base Priority | Time Slice | Queue Priority
dedicated unlimited 60 2000 30
realtime unlimited 60 2000 30
express unlimited 70 500 30
small 180 min 82 1000 30
large unlimited 85 1000 29
normal unlimited 85 1000 29
economy unlimited 140 1000 30
dedicated queuew WIX|va AP L0 7 A FHH oS wolr o] queued

A=, CPU 17HT B A /7R g2 F 9

oAl 47)e} CPUE HEo2 ety o] queued] #io] gle Aole o
queue®] #YE°] ©o] CPUES AHE3IAL queued= Z4lo] W7]1E 4 fl=
express queuew ZHE 83l ZAYE #13 queuedd

BE 22 small#} large queue’t 2™, CPU time°| 180%F °©]3ty 24
2 749 small queued ©]-&3t
economy queue®] = FYPEL CPUZL idle FHIQ! Z-Follvt A4

H
normal queuew =E9] X|Ho| 7} BE Y
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@ HAMEL £ 2 2FH(256=%)

(] PBS queue T4

O PBS queue®] T4 oFgf <table M-13>7} 25 AMEAIEO] ZAYS A&}
7] Sl e dste queued] WS A Fojof 3

O N16 queue®d] 7%+ 720A374A A4S I3 5 U=

O AMEAZE A = de AF9 Fv Futtk Aol7t A, (N329] A5-€
ARG 10 ZGeE FRAD F dF).

O 543 Z$7) obd HAA o= N256 79 AHES Aldsla gle.

<table II-12> PBS queue limit

F Wallzﬁir)ldlmlt Max # Node |[Max User Run|Max Queue Run| ¥H]iL
N 168 1 2 10
N16 720 16 3 15
N32 720 32 1 2
N128 720 128 1 1
N256 12 256 . - @)

(1) N2s6= A= #AelA &3 § PMTE § 52 AR Fo9 7Izks<t
A 4 glom, Accounting 87 QT HEAIZEe] 2d A
(Servcie Factor=2). AF&2b= N2567FE ©]8 Aloll 12417 o4& A&
7F 1=
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@ IBM p595 A=
IBM p595A128le] 5 A 1% A2
o] AW FAHPAEEY] F FHAES WAw

208 3532 AA9.

-
oy

ol
-

o CPUE Bol AHgdte WY Aqe] FR=S QCFE HWdoE 3%
01 CPU &5} 2& A8 e oA
o AF £ AY R ZAY A 5 AR hAH 4D 8TE FE3H)

9135t special 7 A

o HE &g 49 A I3HS 98] wall_clock_limitS 72A17F0.2 =4

% wall_clock_limitg FHo] 3Y(72A17H2 243ty 2 wolFS =9 A~
g9 7HEAE Eola 5 230 % Ad gRE RolstA T F, A
A 39 Wel Ze Zgo] FEHEE a2 AL8HA Ho 3 ol A

¢ g1 s

<table IM-13> Class configuration

Queue |Queue Charging|CPUs limit o o
) # node wall_clock_limit |availability
name factor per job
4 ¥gk | 15 2
lon 64 109 (24041 3¢
& [aod | 1 (gaia09, gaial0)| -~ 1) v tim
1 64 % | 1.0 512 8 IS any time
arge L
8 64 o1 | 08 (gaia0l ~ gaia08)|
) 10 o by special
special 2 640 ) ) unlimited o
(gaia0l ~gaial0) permission

<table Il[-14> Purpose of each Classes

class °]& g =
i - Ak A Y A
ong - g W3 A (HY 64 CPU. 10¥ (240417H)
large - duk §E (A 512 CPU, 3% (72417h)
-5 84 WY Ay
- * reservationd] 2J3] 2%
specia s AW £A A 298
* 533 2% A 98 (on-demand)

<table IlI-15> Available Jobs on each user

AH| 2~ Stanza type limit H] 31
maxjobs user 8 AHEALS FAl 8 Thssh A
maxidle user 2 AR FA A7) 7ed AY 4
maxqueued user 10 maxidle+maxjobs
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©® SUN B6048 22| XF A|2H

SUN B6048 Z212H <] Batch 44 ZA&2 & Sun Grid Engine (°]3} SGE)&
AHEEE AR A AEA AHEE e Fe Al AMSSte CPUTS A9
AZrel whel 2As] Mdelsojof g AMEAE Ho AEE F e AYY Fe
M2 A=Y o] gt A2H9 3 Fro] et WsdE F U3 AHEA A9
2AEY L N 79 Priority9} Fair-Share g3 o] we} 2502 AGH.

<table IM-16> Class configuration

Wall Clock 2 SU Charge
Fol= A A == Priorit H] 5
Limit (A7) = CPU% Y| Rate *
normal 48 tachyon001-188 | 17-1536 | normal 1
Long running
long 168 tachyon001-188 1-128 Low 1 ol
1 H
) Grand Challenge
strategy TBD tachyon(001-188 | 32-3008 | High 1 ol
1 H
dE A A
special 12 tachyon(001-188 | 1537-3008 - 2 =
(1 sloh)

() +HAFH 4d ANxd %

@ IBM

O & "4 &g

AHEAL HlolE A &R W AMESiH, AFHER duk ALk 3GB, gAY
AFR-A}E 300MBY] A3 8 %k% z#3td ¢ o] HolHE AZE F §l=.
<table II-17> Home Directory
FE | HQN2EE | wg 48 | A 4 8 A
: ArA = o) ]. Al =l a
P /edun, /inst, g oy 24|52 | O Dut AF8-2E3GB/ Al
/inst2 e O gAY AH-8-2}:300MB/ Al 4

] 232 HaEe

A A ANE WEA 2247 dUEHE AsHl o6, ko
800GB/1.2TB &2 274 23X YA EZS NFS ¥ 23 A g EgS]
/ytmp, 183 GPFS 145 & HIEH /gpfsl~45 ATt Y& %
@, a8 OUEAA A9 £ %19 o1 438 HASS AE AW
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<table II-18> Scratch Directory

e (BY Azdw| 8% | 9y 4% 244 43
238 23X /xtmpl 1.2TB
/ytmp[NFS] | 400GB o
o A4 T8 ¥ HAF
/ gpfsl WATHA] B | HAELETE 1Y ol
T 23 A 5D AsE gl Al
/gps 7+ 64TB 3} ‘4—E'—l ]
/gpfs3
/ gpfs4

@ NEC
O ggdAzde a2 FUdEds 2ag4 fzaz 728 5 A8 FUUE
2 login =E0 localZ AAF ] A3 THE kEAE ©
o FHsh AFEAY AYS Yt Ao kErig A23gx gzl
/xtmp7} EAFIL 7 =solx FH 5

AL, o] 9o A|xEe] Mg t]Aa=Ql A AHTAAY SCSIR TAHO Y-S

il
O
1
Vp)
il
o,
ofo
ol

<table II-19> NEC filesystem size

T ERIs ] 23923 | A2HYa3T | BYyas
SX-5 1,432 9 72
SX-6a 2,565 859 72 72
SX-6b 859 72 72
SX-6ia 288 36
SX-6ib 288 36
Total 2,565 3,726 225 216

O NEC 34 39 A29 357

<table MM-20> NEC shared disk configuration

T Disk1(855GB) Disk2(570GB) Disk3(1140GB)
/system v
/edun v
/inst v
/account 50
Total
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] FHdEe
SYHYEYE quotas &3t 17T 6GBY Y223 Fe ATE

aEEEEREEES

0 2z HAEAE T /A FF7 9o A4 FAE Aol FRE F
290] AUE AFOR AAE,

O THY A A AGATE WY FolE A HA %S

O AHgA Yz AR Web Hzast $EF AE 290] F% 3
QeetE 4P & 9o, 2do] AAFHEGE AFFE AARAA t2a
of clfol wheh A4A 7S AFE & UL

@ HAMEL Cluster(256= =)
0 & d49Eg
B Alz=Ho e AR Holy A zEas ds Adsty] A 8
A FdMu A o} 2EAE AMEEA 9loH, GPFS YA ~HS A&
dto] 2EZ A Y23 F3tol 34 TBY /home2# o]Folz & Ui &S 74,
o] T UYEDE 8719 FY AMu2~ ==9] GPFS NSD AMH|AE E3le] 2560
o] 7} ==o AFE.
T HIEYE AHEAY dHoleet Z2ads Aste AR 1f9] H&a
olH, /home2/ A&7 IDW o|& HHAEE o5 7M. t2=3a AH BA
# 5GBY. YA 4% /home2 HHEZ Y 3lFo A4 O E 7}
EAEHA =y, A= 9 #d 5 AFEAY] & HYEFE & BRI
AXAL 5 AE.
T U9 EY volHe B7HQ WA o5t MedH. wiggAe 1
3] Full Backup? ¥ Incremental Backup$l.
AR & HEEY HolHe AR e Ao AR Y KISTIONA
Agste A71AZFA Q] HPSSol A7 8oz A3 AZste

[ 2382 HY &

AR Aol #YEF INHo2 YAFE ALY BHS kel )
Ast=Eo] GPFS 9 Al&¥lo 2 FfEe /ytmp(SF 22TB)7F low, 18x
7 A=se] 26 16GB 2719 /tmp AR ® AFSL 9

o A AMN=E Ff: /ytmp(2.2TB)
o Akt=E 27 . /tmp(16GB)

zagA PdEE & UdEde 92 e A8As TEom A

ofo
ol
L
rr
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gy E =4 dolelo] BEo] tigh AP AH0Z AR A U+
i, AR ARAlY] Aol FRE § 23 A UIgEHY HolHE A
gsleoop 3 2¥A gow, #FA E2 B T2 93l AsHoE

A = s

J

YAFN HABE B sl 4AE & UL
o AARAEYER F 3402wyl Jate] D 5 A
o Azgolt BAEANA 9T ME A% Bl gstel AAY & A

4
o:

@ IBM p595 A2

& Yy e
AHEAL HlolE A S uk AREsiH, AlYEZ ik A18x= 3GB, A
AFEAE 300MB2] AlgE &3S Z¥shd ¢ o4 HolHE AR & gle.

o
<table II-21> Home Directory

GAA 2 | Wyl R | A 4H o A
24754 |0 Dk AH8-213GB/ Al
oy O BH A AF8-2}H:300MB/ A1 3

M

:I.L

S EY /home01 LISREL Rl

O 23k gy Ee
AR A Aldle §rEA] 23893 I EYE Ao dtH, =5
350GB &#F9 272 ~3HA "HHEe GPFS 145 & EPJEH / p
1~35 AFsta 5. Eg, 23H HIdEAA 2 T2 F 3 ol
He gdsE2 AF AE. £ 23 FEA Uit HEHE User ID%
500GB= A|3+3},
<table II-22> Scratch Directory

TR (R 2" 8P | ug 47 Rk
24 2393 /xtmp 350GB
4q 22 F A%
/gpfsl Mata] g | MAYERE 39 o4
et ) B / gpfs2 7} 15TB Ane 5o AkA
/gpfs3
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® SUN B6048 S22 AlAH
SUN B6048 S 2~E 9 HAAAEH S Lustre FUAAE S ALE3lo] 25 Qlo
M, AbgAL 2 Y Ed e £5d i b2 S 48 g AHEAY AHE &
ta gz A% 6GBE AdE U 238 % e A 1TB7HA 3435t U4
ZF [JOAYE 75352 AYsta Y& 23 A YPdED ] A$ bolgrt ¢l

ol FAHE AL Bl A3 4 AFIHA B HolHE 4F AAH =S 2
o] .
<table III-23> Lustre Filesystem Configuration
(e}
oo PN EEEEEEEEE
T & A g 2bA] A A gm 232 | AFE | UHA
- A= rE | »&
=zl o}
% tHEe |/home0l ﬁlé’éB" - O O @ @

AL % QA o]AF A A
23 A /work01 Fe | 4dd ol l

o A @& Y zAE|  x O O O
2 ° e
(mE=Th=1e) /work02 1TB A7

2 #HAFH AR BH R
7 A& &
[ #9AHFH AFEAE <table TM-25>04 9} o] 3] AgA:, dub 51 HeFaiA
AHEA, SElE AT AT A AHAL Grand Challenge AHEAME 723,
O 39Al AHgAE IFHY ASguE AAE & F FHAFHE AHESH, o
gk By g4 sdoew 7EE
O AFHA AHAE =714 Fadel JFE A4 AFAAE FPd= AT+
7b FA AGME AEsta, wAAFE AE7F] AAE Foke ARHY
HAFE Ade FERE AdH.
O =g FAGHRY FFEATAINEAE AdIE AFHNEAA 73
A Fo4e JdYstae A7 84 1= E FF 713487
d F=dtesAGd FedF
O 9 7AFE 457 SUN B6048 A2l &7 A
o] a73h= Adl HA wFste] A& FE AF 3t

iy
T
I,
>,
o
>

oft

ol

Ol

A

=)

2

rk
ol
ofo

2o
o
=
@
=2
c
D)
e
o
5%

_94_



<table II-24> Classification of supercomputer users

AL
T s AHEE Wl 2
A8

ShA

A | L SeA | 9 dAsnl | 73T 1007
AHAE |3 3 A A AE T3 109

=35 AT AR - FEAd
A A AHE-AL - TEA
Grand Challenge A}-8-%} FE2Ax9

(h 78 A2H

UJ
O
o
O
O

(<h

el AR b BE ALE AT

T AFE 35 7]: NEC SX-5/6, IBM p690, H2tZ212~H (* '08d 102 ¥ %)
THAFE 43 7]: IBM p595, SUN B6048 2| ~H

&% dole A% #y Al&H: SAM-QFS A|~H

7hA1 8} A

A9 AT B ASE

#HAFYH AY A EE SRU TimeS ©9 2 A4tE W, CPU Timed CPUE
AF8-3}= A|7F, Factore= 3 <table [-26>9]4] H+& uvie} o] ZF 9 FE 9

e B 7Hd wet 24 e .

FHAFH ALY AMEEE 20080 Zo| FHA 457 =Y #Fo] 7E A~

9o ASEES T 2GS,

<table MI-25> Supercomputer Factor

T NEC SX-6 | IBM p690 | El2FE212E | IBM p5%5 | SUN B6048

M

Factor 0.5 0.05 0.005 0.067 0.005

AHEE

3 AA 9 AFHRA ALEA

Ut s AA ] H9 73 & 100%rde] FREM, AHE7E3 TIAAE <table
M-27>9} 2.

SRU Time 100A]7F& NEC SX-5/69] 7 200 CPU A|ZF, IBM p690<] 7%
2,000 CPU AJ7tel &ig3le, IBM p595% 1,500CPU A1ZF, SUN B6048-2
20,000 CPU A]7Fe].

&2 dolg AZTY A2"<l SAM-QFSe] A$de 78 9  500GB7HA|
A 7he

S BldA Y] Aee 7T 10%dolH, g FHZ AR Thed A2F A
2 gyt 3 hA9] 1/10%.
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- AgA AR, SETAT AREAY] A AR FROIY AFHA
Pol HAZ R A2F Ade aEste] HAY o FHE AeeH, &
THT AR 7Hed AEE AdS duk P Bfok wdsA A8,

- Grand Challenge AH&A= FHAFTH 457] A|2EHo A
g2 AY.
# 200835 HFHA S Grand Challenge HAIFT dFE A ALEE9

10% BEE 9% & AYEs: 3= F5 HAZ A339 5

<table III-26> Resource usage at each system per accounts

A2 2 AR gy
g2t Z 8 2 H
SRU NEC IBM p690 IBM p595
2 |xe2 p P
T AR L /SUN B6048
crulg== | cru[d2=| cpu [d2=|cPU
S
AlZE| (GB) | AIZE| (GB) | AlZE | (GB) | A3
Qlu}
o | 100291 |100A17F| 200 6 (2000 3 (20000 5/6|1500| 3
3] 4 A
i
oo 109Hg | 10417 | 10 0.6 100 0.3 2,000 {0.5/0.6| 150 0.3
3] 44

(#h Ares 9 73
O 39A A8
O ol ®e} o] A F3 9 Hl#H 3t SRU Time 57} A

<table II-27> Charging discount rule for the membership user

T2 A A HUY~ & 7 A9 SRU Azt

2 ~ 3 7% 20 % N2} * SRU A7} * 0.20
4 ~ 5 7F 25 % N2 * SRU AJZF * 0.25
673 ol 30 % N7 * SRU AJ7F * 0.30

¢h AHEE BB 77
O #98FE A 3 A2"e gl
Vsho] AHgA}
Fahe Al 2

0 AHgAE 4U9E NozRE
soput e &Ele HhS

AZESO] o] B Operatord] A=
g 2A ZaAY 783 dAE A 8 Aee ol 4

puid

71 SAFshE e E1

(8h) 71e
O dst w543 A9

O AT gy F¥ L A AAHE BEAY 2 ANRL/ TG
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U 78 AFE A2H ASA dF%

1) FHHFEH o) & 7B} 7FHF

[J <table IM-29>% <figure M-30>2 ©]§& 7]#Fe} TR AxE WsFolE
Ueld Aoz 20088 %v= TA7IGALTAA B A
Hol AU

[ gt A4 o] &71#Fe &% FAsAs

<table III-28> Status of institutes using supercomputer and increasing accounts

T ‘93194 1’95 |96 |97 | ‘98 | ‘99 |00 (‘01| ‘02 | ‘03 | ‘04 | ‘05 | ‘06 | ‘07 | "08
A o) &
N 63|67 |78 |81 |84 | 174 | 202 |148|124| 115 | 128 | 122 | 148 | 151 | 212 | 216
tfst| 29 |30 | 35|40 | 44 | 85 92 |78 |64 | 55 | 62 | 68 | 67 | 71 | 77 | 67
tjokﬂq‘ﬁiFﬁz 1217|1821 |20 22 | 28 |19 |16 | 18 | 26 | 17 | 24 | 26 | 30 | 26
a =
714 ARAA |19 |17 [ 22 | 16 | 18 | 44 62 |46 | 41| 40 | 38 | 34 | 55 | 51 | 101 | 119
Bed
313 (314|423 20 | 5|3 2 2 3 3 3 4 4
7] ek
ol &
ﬁlLﬁ* 252|488 552|611 |835|1,278 1,060 | 877 | 784 11,056 |1,260|2,966|2,068|2,146 (3,733 | 2,974
2=
ATE Fopd 7|2 32 F0|
140
120

100
{80
il / ./o—o/°7u\o
N 60

20
0
93 94 95 96 97 98 99 00 O1 02 03 04 05 06 07 08
—e— i3 -7 —m— Al —— % g

<figure IlI-30> Number of membership organization by the type of

organization

_98_



o FHAFE AL 4488 3%
1) A" 7hE 8%
vh A28 7HeE
O <5497 M5 E

[ #< 593 7 g2 w397

985 w42 5l

s
Ne}
Ne}
>2
i
o
Jott
of
ol

33719 p690 2 NEC SX-5/6 A1Z~Hl
A9 100%E FAstL 9o, At =98 797 4579 7MeEE <
al

<table IlI-29> Status of operation (S - %)
95| o | scsye |PAVEL| o | pes | 3T
2004 99.98 99.91 - - - 99.94
20059 99.91 99.96 99.85 - - 99.91
20064 99.99 100 99.78 - - 99.92
20073 99.99 100 99.99 - - 99.99
20084 100 100 99.69 99.96 99.28 99.79

A7t IS E
100 :><=7. /.\* 'y
999
998 }\W
. 997 r \(
&
996
" 995
994 |
993 -
992
200444 2005t 20064 20071 2008
—0— NEC SX-5/6 —l— IBM p690 —&— IBM p595
—— SUN B6048 —%— HAMEL

<figure II-31> Graph of Operating Rate for 5 years
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@ 2008 €9 715 &

O Alz=sd 98 /M558 U2 99% o449 7H5 &S FA81 AU
[] 2008d 10¥% IBM p690, NEC SX-5, HAMEL A|2~&-& E g
O AT =98 797 457] A&"HE 7hEsE0] 9% o< FAE
<table II-30> Operating Rate in 2008
[TH9] : %]
FE | IBM p690 |NEC SX-5/6| Hamel | IBM p595 [SUN B6048|
14 100 100 99.99 100 100.00
24 100 100 99.35 100 99.84
3¢ 100 100 98.69 99.54 99.56
49 100 99.99 99.99 100 100.00
59 100 100 99.99 100 100.00
6 100 100 99.25 100 99.81
79 100 100 100 100 100.00
84 99.99 100 99.99 100 98.07 99.61
9¥ 100 100 99.99 100 98.64 99.73
10€ 100 100 99.97 99.99
11¥ 100 100 99.72 99.91
12¢ 100 100 99.99 100.00
xR 100.00 100.00 99.69 99.96 99.28 99.87
O g2 #978FH 33719 dx¥ CPUT Hi AAAE RYFa 9
th. 2007'd th¥] 1 CPUS HAAZE] F 10% 7433+
(120089 % A9t 9% 797 457l 797 3579 Blalste] Fojze
2 52 AA ARRE B ole Al2H At =Yl wE kA3 3
A RIEE AR FF AlzFlo] A =W AR o] AHdE A4,
(200813 12¢ 31¢¥ 7]<F]
gg | 2w ojghit | Amigat | AR £CPU= 1CPUE g A1zk
ARME) | ARKE) | ARKE) AZHEY | AZHAIR
2005 1,048,762 | 4,005484 | 5,054,246 1208 | 41840 69.7
2006 | 650,127 | 2,732450 | 3,382,577 1,208 2,800.2 46.7
2007 =7 48,757 | 3,467,830 | 3,516,587 1,208 2911.1 485
604,939 | 2,587,272 | 3,192,211 1,208 2,642.6 44.0
2008 457) | 4,852,944 | 10,731,312 | 15,584,256 3,648 | 42720 72.0
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(W) Azdd e i
O A" o] 8%
(] 97 357] IBM p690, NEC SX-5/6% SH43}7} Eoja] Ao 7t 2&
] 97 4%7] IBM p595, SUN B60482 %7] <tA3t 34 ZFoll 917] w0l
B vt HAE A
[] HAMEL# SUN B60489] 7% @9 ==71 & w37 E ol Blste 4
Aoz 9453 B wiEe] Fof vi=r} )

<table [I-31> Status of system fault

T8 IBM p690 |NEC SX-5/6| HAMEL |IBM p595 | SUN B6048 A
34 1 5 192 2 187 387
ol Al () 20 59 2,265 2,097 3,702 8,143

@ A" ZH g

[] IBM p690/p595 Al2~Bl& A|2d X

Ao Au 34 Hlajr] AH] A7to] o7 AY

1 HAMELY} SUN B6048A] ~El S x|~
7] W&o Aule Nixr e He

=5

<table IM-32> Status of preliminary/emergency maintenance

T5 IBM p690 |NEC SX-5/6| HAMEL |IBM p595 |SUN B6048 A
34 4 14 18 7 18 61
AR A THE) 2,130 2,142 3,400 4,295 3,847 15,814
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@ A" ZAd 28 3F
(7}) Login & &%
@ HZ 5497 Login = A3
(] 20083 % Ab&xL 2914+ 200730 HI3) 473 A= F7} stgon, o=
At Al Ejo® Qlste] Be ARgAbEo] AlgtAlzde F&EF Y] wWE
.
[J 20089 10€ ¥ 93 IBM p690, NEC SX-5, HAMELS Adthu] 219147}
Adez A FAEUS.

<table IN-33> Frequency of login for 4 years (&9 @ 3)
ds IBM p690 | NEC SX-5/6 | HAMEL | IBM p595 | SUN B6048 A
2004 87,419 81,774 4,417 : : 173,610
20051 81,711 25,569 47,731 : : 155,011
200611 77,140 18,675 35,960 : : 131,775
2007+ 70,673 14,685 39,220 : . 124,578
20081 44,685 9,121 24,629 58,454 26,961 163,850
ALEAR 2Ol
Zaols
100,000
90,000
80,000
70,000
60,000 °
50,000
40,000 A e
30,000 \'/'\.
20,000 r
10,000 —m
o (4
20044 2005'4 2006'4 20074 20084
—— |[BM p690 —8—NEC SX-5/6 —@—HAMEL
—8— IBM 0595 —a— SUN R6048

<figure IlI-32> Graph of frequency of login for 4 years
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@ 2008d% €4 Login & A%

O AA 23des A28 AR, AHAs, AFEE] 7HE =& IBM p690
Al2=Flo] 7Hd wom, A2 EYE 7HFH 457] IBM p595 AlLHo| Thso
2 BE ARATE 2agIeh

<table IM-34> Status of frequency of login

[T : 3]
7% | IBM p690 |NEC SX-5/6| Hamel IBM p595 |SUN B6048 Al
1¥ 6,890 814 3,909 1,486 . 13,099
24 6,291 857 2,706 2,209 . 12,063
3¢ 6,053 742 3,214 3,414 . 13,423
49 5,574 856 3,868 4,732 . 15,030
5¢ 5,445 698 4,180 4,063 . 14,386
6 5,741 691 2,941 4,360 . 13,733
74 4,174 925 2,023 5,405 . 12,527
8< 2,781 807 1,188 4,962 5,874 15,612
9¢ 1,736 853 600 6,640 5,539 15,368
10¥ 597 . 7,599 5,724 13,920
11¥ 625 . 7,055 4,989 12,669
12¢ 656 . 6,529 4,835 12,020
Al 44,685 9,121 24,629 58,454 26,961 163,850
Logn + ol& | = i Tt

(=)

8,000

7,000

6,000 \\9\
5,000 \*/\\ \‘/)\‘\x

18 28 3® 4® 58 ex 7H 8@ 9y 10" 118 12%

<figure II-33> Status of frequency of login per month
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(W) CPU AFAIZF A%
O #H< 5497k A" ¥ CPU AF A7t
[J 20081 A CPU A|FAZH-S A tiv] 70% 714 S7hstom,
4%.7] SUN B6048 A28l =9o = @e A4S A&
[0 M=g#A, Grand challenges #A|, st=AT A4 59 AL 73 F+
20079 % 1578 FF A 1,927 A ZF71etgon, AA A1L¥E CPU Al
7= A i 108% Z71sHS

|m
Of

8 734

<table IM-35> Status of the amount used CPU time for 5 year (&9 AT

IBM | NEC | HP IBM SUN _ H| & -
H= 2 3 23}
= p690 |SX-5/6| SMP HAMEL p595 | B6048 T i % | °"
94| 2,483,695 | 55
20049 |3,654,173 [119,140(224,730| 516,463 - - re 4,514,506
A1 2,030,811 | 45
413,537,907 | 52
20054 | 3,522,372 [118,927|101,116|2,351,117| - - 6,840,367
A 3302461 | 48
241 2,705,690 | 41
20064 | 3,673,750 [128,015| 51,581 |2,690,102| - - 6,543,448
23| 3,837,758 | 59
41 219,411 | 28
2007 | 3,387,374 |131,739| 24,441 |3,736,861| 500,212 - 7,780,627
2) | 5584216 | 72
94| 4,650,613 | 29
L:] 770 'y 7
20084 2,164,815 | 65,236 | 382 |2,740,930|2,888,546| 8,388,536 vy 111,597,832 ] 71 16,248,445
7k CPU ®MBAIZH
A2t
9,000,000
8,000,000 X
7,000,000
6,000,000
5,000,000
4,000,000 * . —— —§—
3,000,000 =
000, Paa—"
2,000,000 T 3
1,000,000
0 & = = 5 o =
2004 20054 2006HA 20074 2008HA
—&—IBM p690 ——NEC SX-5 —a&—EH[2l22{2H IBM p595 —¥—SUN B6048

<figure II-34> Status of the amount used CPU time for 3 years
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@ 2008 9= Al2¥l ¥ CPU A|F A7t

[] HAMEL /\V\Eél—"— T AlF vlEo] oF 90%%E €53 =21, SUN B60484]
2Hlo] B A A HAES FRE2 SV WFo T AT HEo] oF
71%9]) 1%.

(] 71& IBM p690 A5t 433t Grand Challenge A S #7337 457]%0 IBM
p595¢F SUN B6048A| 2Bl o & Shijsle] x93 1% 74 7271 & SUN
B6048A] 2~El o] 63%7} AU H.

<table IM-36> Status of the amount used CPU time in 2008 per systems
[©$] : hour]

¥ p0 | sesjs | PR | s | pes | 7
3] A 509,977 | 30,714 | 173,294 | 909915 | 2,247,955 | 3,871,855
A3 67,434 3,807 0 188,270 6,258 265,769
SMB A€ A4 194,083 0 108,941 84,252 125,331 512,607
A 852,575 | 27,864 | 1,712,025 | 532,857 | 3,137,528 | 6,262,849
Grand Challenge 93,023 0 0 112,814 350,440 556,277
St Al o 259,484 2,828 426517 | 78,821 212,374 980,024
W A2} 153,379 23 146,627 | 749,051 986,169 | 2,035,249
T34 69 0 0 869 301,345 302,283
e 34,791 0 0 0 0 34,791
3 4 73kt 0 0 150,545 | 231,695 539,450 921,690
PLSI 0 0 22,981 2 481,686 504,669
Al 2,164,815 | 65236 | 2,740,930 | 2,888,546 | 8,388,536 | 16,248,063
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@ 7]1&¥ CPU A|F AIZHTOP 10 7] #]

[J NEC A=’ Medieh 235ti7h A9 76%E AHEsta 3=
(] IBM p595A| 28-S =127 Y AFEAE] ¢tgA H2E 2 Al &3

7 =
A o QAste] KISTIY AME&o] 7Y =5 el 2 37t
E2 AHEES BY.
[] IBM pS95A1 =819 75 & S/W7F AX|Ho] 917] Wit o]& FE A&
e 7199 AFAEEA, 948 3)7F TOP109 29k S+
[] SUN B6048 Al2~l2 M&tjollA] HA 2 434%5 AH&3ta 9o, =dx7]
A FA HAE S nF5HeLo] 202%F AHEIHAL S

<table IM-37> CPU time of each organization used

=oF A | 714
71289 | Ae - KISTI | #F4 | AAH | #3719 [AISH | FAH ad | A A
[e) gl o
IBM |09 A7}
690 ][Ers]]L 385,638 | 377,904 |160,206|135,181 | 113,794 | 107,683 |105,797| 99,177 | 80,928 | 65,408 | 1,631,716
wmr.g
ﬁ[;]ﬁ 23.6 232 9.8 8.3 7.0 6.6 6.5 6.1 5.0 4.0 100
x3 717 5
71&% | ALl - Azred | A AT - A= | AFU | P79 | 7173 | KAIST A
NEC o] & A 7+ - -
‘fu S| 27327 | 19,394 | 3450 | 2,391 | 1,981 | 1548 | 1,488 | 1,360 | 1,182 | 861 60,982
sx-5/6 | [hrs]
wEg
ﬁ[;]g 44.8 31.8 5.7 3.9 3.2 25 24 22 1.9 14 100
A uiAg
7N#E | Aed | dAY | Fed | KISTI | 3719 - Bty e S | s A
A 7F
HAMEL | ! Eim]]h 1,165,726| 598,648 151,511 146,627 | 130,314 | 128,092 |118,870 | 84,557 | 75,794 | 75,054 | 2,675,193
L R=R]
ﬁ[;]‘ﬁr 436 224 5.7 5.5 49 4.8 44 32 2.8 2.8 100
z3t 714 e A4
7187 | KISTI P S ) I IR - TS RO 1= 1 A
B 2 A | A5 G
2 ] 7}
°l [;rs]]{ 837,988 | 418,490 |365,326 (236,088 | 163,917 | 154,256 {130,780 63,704 | 51,838 | 38,977 | 2,461,364
p595
L R=R]
ﬁ[;]‘ﬁr 34.0 170 | 148 | 96 6.7 6.3 5.3 2.6 2.1 1.6 100
o . s " ; ] A | x3
=i - o o
ARF | AT | o | KISTL QAT 7180 KAIST | sd see| o | o A
A 7F
sun |° Eg}:m]]h 2,708,837|1,596,397 975,523 | 541,037 | 506,375 | 481,686 | 387,896 (318,771 [223,438 |171,636| 7,911,596
WEg

34.2 20.2 12.3 6.8 6.4 6.1 49 4.0 28 22 100
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@ 7MYQE CPU A|F Al [TOP 10 ©]§AH

[J IBM p690 % NEC-5/69X4 7}d B2 CPU AZbS AMES Ab8Ate 247t
31%% 33%E AH&e 2o 3457 FAFF wusy.

[J HAMEL®] Z-%ol= dAd HIFE, Aed oAz Aed dAE wFsol
A 60%E AHEstI glom I 99 AREAES 2 A7t gl

[J IBM p5959] ¢ Adl £AE FFs KISTI HA Y #A7F A9 2%E

AHE-3h
[] SUN B60482] 7% At &A
25%= Al&-3F

)

ot

nEste] AW A

Ll

<table II-38> CPU time of each member used

A8AY| AFS | A4 [ I0F| Sug | 4SH | 01%F| o1AE (M2 BEH (e | A

IBM |°l&AIZF
p690 | [hrs]

B9

_'[;‘;r]g 314 12.0 8.5 7.9 74 7.1 6.8 6.8 6.0 6.0 100

303,235 |116,233| 82,097 | 76,086 | 71,642 | 68,931 | 65910 | 65,408 | 57,870 | 57,455 | 964,867

ol gAE| AXF |ANH | 29| AE | AFH | =T | ALA) BT
NEC o] g2 21
[hrs]
SX-5/6 Fma

_'[;‘f]g 33.1 249 | 13.0 8.7 59 41 34 2.5 2.3 2.0 100

M)
o
™
&,
oft
e

A

19,394 | 14,610 | 7,641 | 5,077 | 3450 | 2,391 | 1,981 1,488 | 1,360 | 1,182 | 58,574

1
R
do
o
)
o
jale
e
rx
oy
offt
X

A§47| A | BFE A AR [T | AEE| A

LA 7}
HAMEL °l [;rs]]L 572,203 (479,771|345,814| 194,606 |151,511|135,042| 127,509 | 110,580 | 84,557 | 79,325 |2,280,918

B9

e 25.0 21.0 | 155 8.5 6.6 59 5.6 438 3.7 3.5 100

0
>
Ay
et

Uit | ol AE | o]

g A

og47| A [gua | dgs [ eag | aEw 433
]_Q_

IBM |©] 8413 422,294 |336,502|291,613| 163,917 |154,256 (146,073 | 123,178 | 117,677 |111,479| 55,539 (1,922,528
[hrs] . . y A . : ) s y : /922,
p595 LR
S 22.0 17.5 15.2 8.5 8.0 7.6 6.4 6.1 5.8 2.9 100

g% Wy |2=q | AYZ| A9 |17 |U9A=| 397 | 0139 [Bez|Awy| A

Ho
HN

SUN °l [i.;]]ﬁ 1,500,168|956,282 533,852 | 529,299 481,686 (474,124 | 403,856 | 379,175 |350,440|318,771|5,927,653
wyg
o 253 16.1 9.0 8.9 8.1 8.0 6.8 6.4 59 54 100

[%]
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(th) CPU | && A%
@ 7]¥¥ CPU o] &&
[ At og RE A2F 25 gy 714 & AHEES Hola 3o,
3] HAMEL A|Z2Eo X E 91%S 43sta L.
O 38 S/W7F X" IBM p690/p595 Al=wle] 75 abdA|e] ARg&o] of
10%BE2 & AJ&"of Blste] & H.

m
|

<table IM-39> CPU utilization of each institute

[ %]
TE o & G AFAA A 2 il
IBM p690 70.4 16 9.9 3.7 100
NEC 86.6 7.4 12 48 100
HAMEL 90.7 53 4 0 100
IBM p595 459 36.1 115 6.5 100
SUN B6048 783 18.1 35 0.1 100

@ Hofd CPU °o|&&
(] IBM p690e 318t &2, th71/874 =M2 22 38%, 26%, 11%<] CPU °]&

S HAE

[] NEC SX-5/62 714, 33}, th7]/37 RoF Xz Z7 35%, 30%, 21%<
CPU o] &E<S Hola 3.
O] IBM p595& &3, 717, 38t ¢H =2 z+2 28%, 21%, 18%<] CPU o] &E&S

HoE,
(] SUN B60482 &3], 33, 7|4, u7]/37 Eof
19%,19%< CPU ©]&&<S Holil 9.

M2 A2y 24%, 22%,

A

<table II-40> CPU utilization of each scientific field

[T« %]
i et |di7)/8F | 714 | B9 [ A7/ AR 71E Al
IBM p690 37.7 10.6 15 25.6 94 1.7 100
NEC 29.7 21 349 49 1.7 7.8 100
HAMEL 23.3 0.3 22.8 404 12.5 0.7 100
IBM p595 17.7 14.7 21.1 27.7 13.8 5 100
SUN B6048 224 19.2 194 24.3 10.7 4 100
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G) AH&A A ae %
b A< 597 A= 8 AR #AY AF AF
[J 2008 AA AH&AL #4] A2 Aee Ad= thvl 5% S7tel 235
[0 53] IBM p5% Al&="9] A% 7]E IBM p690A|=Fleo] Hgte] Jrjzoz
B2 AMS B9
[] SUN B6048 Al~®le] 79 HAMEL¥ Hlwdle] A2yl 27} dojdoz

2 WE Be A0 £9E AL 25

(&l : 4]
IBM NEC SUN

1= = HAME

B P69 | SX5/6 L [ IBM PSS g A
20043 91,586 | 31564 | 5036 - - 128,186
20053 80,662 | 71,447 | 37149 - - 189,258
20063 70440 | 104857 | 24967 - - 200,264
20073 240547 | 11303 | 26612 ; ; 280,467
2008 43308 | 3338 | 13704 | 203589 | 32807 | 296,858

[J CPU 74 2y 38 |3
- 30009709 CoreE 7}z SUN B6048 A|~Hle] T=Qlo 2 512 CPU °o|AS AE
st Adol AA vl&o] 20073 1.6%°14 20083 10.7% = <F 78] Z7}3} A=

CPU /N4 | 32 °]3} | 1280]3} | 256°]3} | 5120]3} | 5120]% Al

AHEAIZHH)| 5,675,673.8| 6,951,663.1) 932,991.3| 873,424.6| 1,752,114.4| 16,185,867.2

o] & (%) 35.1 43.0 5.8 5.4 10.7 100
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(W) 2008 % A&/ | AREAR 2 A E] A

[J IBM p595 Al2=§le] 2§ IBM p690rth °F 5HH =9 B2 Ads At
A&e Bz,
] A9 =9 %E SUN B6048 A ~HE B2 Core & lste] HAMELY H sl
AoHoz Be Aol PR 9ee HF,
<table [M-42> The number of user jobs in 2008
(29« 2]
HAMEL
T8 IBM P690 | NEC SX5/6 IBM4 SUN A
Cluster
14 6,077 448 1,944 738 0 9,207
24 5,225 385 1,005 1,266 0 7,881
39 5,259 365 1,650 5,665 0 12,939
44 6,142 273 2,314 14,725 0 23,454
54 5,609 315 2,239 14,734 0 22,897
6 5,434 261 1,709 16,098 0 23,502
74 4,456 314 1,394 27,446 0 33,610
84 3,433 281 863 19,509 1,040 25,126
94 1,693 244 586 23,075 5,452 31,050
10¢ 0 124 0 22,377 8,968 31,469
11¢ 0 209 0 26,513 10,688 37,410
12¢ 0 161 0 31,443 6,659 38,263
A 43,328 3,380 13,704 203,589 32,807 296,808

(Fh A2" 2 FHay 3%
@ IBM p690
<table II-43> Status of batch jobs of each queue on IBM p690

(20081 01€ 01¢ -

09¢ 30<]

L |Eee| BE | BT B CPU A17HZ] Az AHE ) y.p)

TE oy | CPU | AA71A12E | A2 2 [MB] ©

[7}] [W:%] [E:x] A H(C] A 3t
bmt 595 19.4 58.6 326 2,500,450 420240 | 3,748,930 | 6,301 1.58
economy 804 13.7 471.7 269880 | 21,196,771 | 26,364.10 | 765,707 952 1.31
etri 41 198 | 4,993.80 | 13,074.60 | 7935875 | 193,557.90 | 40,656,922 | 991,632 | 2.07
grand 418 94 | 11,087.00 | 177,259.90 | 339,148,658 | 811,360.40 | 6,648,397 | 15905 | 1.08
grandl 168 32 1.7 14,680.50 | 75,110,022 | 447,083.50 | 179,200 1,067 1.05
normal 4,130 14 | 11,231.90 | 53,877.70 | 259,267,244 | 62,776.60 | 2,795,439 677 1.47
p_normal 17,166 5.9 7/833.40 | 2567750 |1,347,671,752 | 78,508.20 | 54,855,925 | 3,196 1.92
p_normal_1.3 3 1.7 0 142.3 343 114.3 260 87 13
p_normal_1.7 | 11,545 55 5,853.70 | 60,246.60 |2,292,115,924 | 198,537.50 | 65,486,027 | 5,672 1.37
p_realtime 24 32 292 3,825.40 1,809,016 | 75375.70 | 93,976,416 (3,915,684 1.62
qms 236 47 | 3459250 | 64,79530 | 60,165,961 | 254,940.50 | 1,249,268 | 5,294 2.37
realtime 140 30.9 8.8 132.8 341,685 2,440.60 400,588 2,861 1.57
rokaf 8,026 45 200.8 3,963.10 | 117,606,456 | 14,653.20 | 4,520,874 563 1.47
smb 32 232 3.8 12,781.80 | 12,841,868 | 401,308.40 642 20 1.02
= 3 43,328 4,537,712,025 275,284,595
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@ NEC SX-5/6

<table II-44> Status of batch jobs of each queue on NEC SX-5/6
[2008'd 01€ 01¥ -

0949 30¢]

b2 bz bz - w2 ARE
Aoys| BT | BT 7 ot CPU AJ7HZ] ] ?MB]}O ©
TE oy | CPUT W71z | BB ZE (W+E)/C
Al | W] [E:%] A BaCl | AHA Bt
economy | 437 1 287 8922890 | 45638892 |104436.80 1,297,087 | 2968 | 0.85
express | 15 1 125650 | 1,941.70 10,222 6815 764 51 2.85
large 753 1 602200 | 8471380 | 57,024,484 |75729.70 | 3522790 | 4,678 | 112
normal | 987 1 128930 | 2894970 | 38,306,656 | 3881120 | 2055686 | 2,083 | 075
realtime | 625 1 7126 867140 | 4748817 | 759810 | 114,847 | 184 1.14
small 69 1 4803 1,457.70 64,515 935 18,338 266 1.56
T & | 2886 145,793,586 7,009,512
@ HAMEL
<table [M-45> Status of batch jobs of each queue on HAMEL
[2008'd 01€ 019 - 09€¢ 25¢]
. p . ] o =2 AL
o) W | B F | B CPU A1 7HZ%] ] ?MB]}% °
TE | [y |CPUE| HZIAIRE | AT 2E (W+E)/C
Al | W:z] | [E:x] bk 3 H7(C] A7 CE
NI | 4401 | 13 | 1084510 | 24,537.00 | 98150270 | 2230180 | 699,824 159 1.79
N16 | 8572 | 142 | 35824.00 | 8461150 | 7,708,531,390 | 899,268.70 | 244,535 29 173
N32 | 462 | 523 |303,170.00 | 391,832.40 | 1,968,687,260 |4,261227.80] 44,461 9 442
N128 | 15 | 114 | 12627560 [130,877.10 | 4,195574 | 279,704.90 723 48 28.44
5 % | 1345 9,779,564,494 989,543
@ IBM p595
<table III-46> Status of batch jobs of each queue on IBM p595
(2008 01€¥ 169 - 12¢ 31¢]
o2 b o2 - w2 ARR =
2oy Wit | Hd F | HT CPU A|7Hz] |52 Ahed (W+E)
T ﬂ[;ﬂ CPUs | th 71213t | B Al 3t (MBI .
R | W] | [E:x] AA H7(C] A B
bmt 39 | 534 | 12002 | 39211 | 6007390 | 1540356 | 101431648 |2,600,811 | 1.61
large  |192615| 51 | 8828 | 3,07L1 | 4931800510 | 256044 | 743831662 | 3862 | 181
long | 10914 | 58 | 79302 | 32,0198 | 1074247141 | 984284 | 173773511 | 15922 | 1.79
special | 21 | 888 | 228 430.9 2,513 119.7 15,104 719 | 308.67
% 9 [203,58 6,012,057,554 1,019,051,925
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® SUN B6048
<table IM-47> Status of batch jobs of each queue on SUN B6048
[2008'd 084 259 - 12¢ 31¢]

H e A

97 |97 7| AT .

) s of L @ o CPU }\]Z_H:i]

N R e PR EEIE MB] (W+E)/C
A1 | W:x] | [E:x] Z A H+t{C] Z A At

bio 129 166.9 5,650.8 6,466.1 6,519,364 50,537.7 3,627,046 28,117 21.23

long 8,389 59 678.1 18,379.6 | 1,274,278,285 | 151,898.7 | 4,136,534,279 | 493,090 1.29
normal | 23,775 | 71.7 1,288.5 10,896.4 | 9,366,295,129 | 393,955.6 | 5,204,191,038 | 218,893 1.27

special 387 28.2 0.9 56.3 203,636 526.2 102,112 264 0.39
strategy 88 3139 | 15,804.7 | 56,7209 | 1,235,146,740 |14,035,758.4| 659,823,768 |7,497,997 14

test 39 7.1 0.5 2.2 112 29 26 1 1.75
= 3 | 32807 11,882,443,266 10,004,278,269

@ dHeol" AZ#Ay 8%
h Al&"E dloly WMAHEY
[J archive M2 wjd Zof 3, WGE HolEH <= Elolxo 1d7F Bag.
S g2z AR 7 BE IBM p690 Al2=H"lolA 73
Hola glewn, oJo]X NEC A8 5o FHE Sl S+
)

IBM p595, SUN B6048 A|2=Hle] M= Mt F718he

<table [M-48> Amount of data backup of each system

[&+9 : GBI
NEC Hamel
TE IBM p690 IBM p595 SUN Al

SX-5/6 (2562 ]

glolz g9k 3,020 2,062 4,359 9,441

1€ 2,568 1,253 647 : : 4,468

29 2,610 1,229 704 315 : 4,858

39 2,466 1,281 741 291 : 4,779

49 2,392 1,253 781 432 : 4,858

59 2,510 1,154 781 535 : 4,980

woe 6% 2,478 1,122 1,045 857 : 5,502

79 2,496 1,037 837 721 : 5,091

8< 2,478 1,089 904 1,018 343 5,832

99 2,218 1,083 1,008 1,176 654 6,139

10¢ 102 : 1,961 692 2,755

11€ 1,666 : 1,584 1,050 4,300

129 1,407 : 1,620 1,118 4,145

Al 22,216 13,676 7,448 10,510 3,857 57,707
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e 2" F#HAFE A2 B 7 B HoF §) AuEo] ek Hb A
E FFoE 3 HY & FEe HAFa 9w EE 7HAEFH B Ex MHE
< st gk 12 BHY A4S AA IS sta 3o, o8 THI
EHA HAEL A DS oM Ad FRell wE A B A E RAE. v
of ojFoAM FAo] WASH FAA IP= 57 Wit oM ey

[ IDsst et FAH= Ju
$RA N =

A EFHst] TFFFAAA T UEF 3

(] ofef <table I-51>2 ESMelA 53 54 IPE Ads 349 57
=

[] 20084 ghafls2t & 3423]9 B IY Al=7F AMeH 1% SSHE
WHio] 3403 2 i FEolH, ftpe] 4= 270] UAF

[J ofefl <table TM-50>3kollA 9t o] F=ro] 24%(8270)E 7HF B2 EH
T7F A=
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<table IM-49> Statistics of intrusion attempt using SSH

=9 ER A5 H] &
1 = 82 24%
2 )= 44 13%
3 Sl 33 10%
4 Hehd 18 5%
5 =lhely 17 5%
6 =4 10 3%
7 A% 9 3%
8 UE 9 3%
9 ZEHlo} 8 2%
10 Zgd= 8 2%
7)€} 102 30%

A 340

<table IM-51> ESM report - prot scanning and system attack

g A A P F4& W & =z A
ShEAAAC ZAEAE 140.125.84.0/255.255.255.0
20083 019 012 |  140.125.84.65 -
= (22Ed deol wajulo] A ke
(019924515 ShERAAR O ZRAEA T 60.199.245.0/255.255.255.0
2008 01€ 02 - (3=) LA
= 213.226.185.0/255.255.255.0
213226185250 | sshEAAROZAZAT W O/M e
021143275 ShEAAAC ZAEAE 202.114.32.0,/255.255.255.0
20084 01 03¢ T (F7) wrsle o A g
< 19033255 17 ShEAAAC ZAEAE 190.33.255.0/255.255.255.0
33255 (et ol T
816,301 ShERAR O ZRAEA T 84.16.30.0/255.255.255.0
2008 01€ 04 - E=%) R
= 1116145150 FTP rootZH A& = 211.161.45.0/255.255.255.0
1oL =) W) e
ShEAAACZAZA T 69.140.206.0,/ 255.255.255.0
69.140.206.175 ) TR B
ShEAAAC ZAEA© 142.176.180.0,/255.255.255.0
=] el Q)
2008 012 069 | 142.176.180.219 Gl THEAN D
011405 17s | SShEAABEEAEAE 207.114.255.0,255.255.255.0
T GED) Wa g o A 2
ol ol ssh5 G L2 &N = 59.125.141.0/255.255.255.0
2008 01€ 07¢ |  59.125.141.56 i LS oe
hEAAR O ZAEA T 200.47.159.0, 255.255.255.0
20084 01€ 099 |  200.47.159.121 sh=e
€04 (9141 3) el uol e
hEAAR O 2 HEA T 83.24.155.0/255.255.255.0
2008 01€ 102 83.24.155.223 sSh=e
€ 10d Eax) o)A Bhg
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=t - ~
< A 24P 74 J = —
z 3
202.46.116.99 sshE A Y L ZH &A= 20
(el o] Ao} 2'43;(%0@52?54255'0
Fagel ez oo
203.68.111. sshEAAF 2SN E ke
20084 019 119 92 o(mu})d | 203.68}.1;}1.0/255.255.255,0
= vl oA =S
sshEAA Ao ES o1 ah
203.171.236.3 97 o(%é%j A 5 203.171.236.0/ 255.255.255.0
20089 019 139 | 1281772848 | ST OB OE);fji/\]r: SOl A s
177.28. (;1%) S = 128.177.28.0/255.255.255.0
gl H ol A uhe
2008 01 15 81.21 sshEAAA 2 A& ° i
211.56.110 SRARCZHENE 81
(@ Aol 232&?{4 ]2;5.25&255.0
ulo
61.150.114. FTP rootEHH &A1= S R
o008 019 22¢] 76 (%_%d | 61.150}.151}4.0/255.255.255.0
E vl oA 2k
209, ShERAAOZAE ° ik
9.189.91.8 87 o(ué)d EA = 209.189.91.0/255.255.255.0
P
20084 019 239 | 8 ShEAAAC 245 g3 o
) 9.149.217.67 5747 o(;i)d SN T 89.149.217.0/255.255.255.0
— ual ol A The
61.145.247. sshS QA o2 &A= 3 =
20081 0140 279 188 0(%_%)1& ] 61.145.247.0/255.255.255.0
gl o A e
199.216. sshEAA G0 2 HEA T ; ki
99.153 ° (°7 . Urc}f I 199.216.99.0/255.255.255.0
1315 1o
2008'd 01 28 ShE9AHoZAZ Baiuol M 2
215.32.112.57 Kl o(%é)%;l EA = 215.32.112.0/255.255.255.0
Wgl o A uhS
60.28.129. sshEZAZ L2 HEA & . i
2008 019 299 " o(%‘ih)]j | 00.28120.0/255.255. 250
gl H ol A uhe
211.203.181. sshSAA G ZHEA = =
5 & Sri%;]i)l 211.203}.181.5/255.255.255.0
= H}3l ¥ °
2008 019 30 sShEAA Ao 2% Jaluio) o wg
2 140.124.5.35 g7 o@i)d A= 140.124.5.0/255.255.255.0
e 1315 1o
20083 01€ 31 ShE9ARoZ A% Baiuol M 2
61.172.200.171 9 o(%é)%j S = 61.172.200.0/255.255.255.0
ISR RS DA =i =
219.94.154. sshEZAZ L2 HEA & ks
20084 029 029 39 O(Q.__]E)H ] 219.94L§4.0/255.255.255_0
= vkl o A] whe
sshEAAA O 2 -4 °© i
58.242.42.214 97 o(%é)é A = 58.242.42.0/255.255.255.0
gl o A e
72.233.10. sshE 47 o 2 HEA = . R
20084 022 079 77 O(U]il)é‘ ] 72.233.10.0/255.255.255.0
218.103.91.20 sshEAAF o2 HEA & BN Fa
9. ey A 218.103.91.0/255.255.255.0
) IR
200849 02¥ 109 | 1281 ShE A — 13}e o] A uhS
143, S AR ZHEA =
= 3.123.179 e O(U]% HEA = 128.143.123.0/255.255.255.0
hE 3 A A ) BN e
200. ssh=- HogH&E
137.205.221 e Ei 4= 200.137.205.0/255.255.255.0
=) WahE o A g
20081 02¢ 11Y sShEAA A 0 274 -
= | 17234162 ¢ ];—E—H?L: HAE 157.253.4.0/255.255.255.0
(E\:l ] H Hopil_h_qoﬂ}ﬂ U—],’—%
21 sshEQgAFozHE
2.88.153.2 87 o(Eoi])d == 212.88.153.0,/255.255.255.0
= wsl o A Bhe
2008 02¢ 15¢ ShEAA Qo =A% ° il
2 124.30.42.36 g7 o(;—é)u =k 124.30.42.0/255.255.255.0
e gl o A e
2008 02¢ 16 60.25 sshEA AR = o1 ]
.250. EYAR O ZHEA =
= 127.184 E oqma‘ A 60.250.127.0/255.255.255.0

BN =g
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g A T4 1P F4 Wy & z A
sshEAAR O T HEA T 218.62.83.0/255.255.255.0
20083 02€ 17 218.62.83.66 .
(F2) ke e By
sshEAAACZHEAE 222.192.176.0/255.255.255.0
20084 02¢¥ 199 222.192.176.2 .
(F=) way o A w2
150161591 sshEAAA O ZHEAE 150.161.5.0/255.255.255.0
2008 02% 229 B (R2d) BARN e
— sShEFAA O ZHEAE 201.70.76.0/255.255.255.0
T (BeH) WatE el M 2
sShEFAA O ZHEAE 212.50.6.0/255.255.255.0
212.50.6.14
(=71l b Wah o) A ohe
sshEAAA O ZHEAE 61.233.86.0/255.255.255.0
20089 02¢¥ 239 61.233.86.174 .
= (F) e Kl B
sshEAAA O ZHEAE 82.97.14.0/255.255.255.0
82.97.14.135 _
(ZH2) Wa o)A 9
hEAA GO ZHEAE 89.122.156.0/255.255.255.0
89.122.156.201 h=
(Frideh Wae oA o
sshEHAH O 2 HEA T 89.41.181.0/255.255.255.0
89.41.181.117
(Fohdeh apuo) A ohe
sshEAAA O ZHEZAE 62.168.45.0/255.255.255.0
2008 029 242 62.168.45.92 ‘
924 (1) walulo] A 2
sshEAAA SO ZHEAE 62.231.92.0/255.255.255.0
62.231.92.57 i
(F2hioh o)A g
sShEFAA O ZHEAE 128.227.146.0/255.255.255.0
128.227.146.221 .
(=) Wa oA ek
shEAAA O ZHEAE 137.90.182.0/255.255.255.0
137.90.182.2
(1) R E e s
181281315 sShEAAR O ZHEA = 118.128.131.5/255.255.255.255
200841 029 259 [ (AH o] ) bl
v £9.123.95.910 sshEAAA O ZHEAE 89.123.95.0/255.255.255.0
e (Frhoh Wa o)A 9
29123 115.86 sShEFAA O ZHEAE 89.123.115.0/255.255.255.0
N (Fuhdeh R b B
19524119475 ShEAAA L ZHEANT 125.241.194.75,/255.255.255.255
20081 029 26 R (A ol #) g Bhe
163.16.45.251 ShEHAAGOLZAHAEA T 163.16.45.0/255.255.255.0
S (theh Wa e o) A kg
sshEFAA O ZHEAE 64.128.129.0/255.255.255.0
20084 02¥ 28% |  64.128.129.140 N
i (1) el o
sshEAAR O T HEA T 88.191.38.0/255.255.255.0
20084 02¢¥ 29% 88.191.38.111 :
(Z%2) ek o) g
sshEAAA O ZHEAE 221.120.210.0/255.255.255.0
20084 03¥€ 02% | 221.120.210.42 .
= GBS Bahulo) A uhg
sshEAAR O T HEA T 82.113.204.0/255.255.255.0
82.113.204.0
(clgeloh Fatuol A ohg
$8.203.192.59 sshEAAA O ZHEA T 88.203.192.0/255.255.255.0
2008 032 03Y H‘ (4= uhl e o A kg
sshEAAR O ZHEAE 211.154.132.0/255.255.255.0
211.154.132.132
() e o A ek
sshEAAA O ZHEAE 67.201.33.0/255.255.255.0
67.201.33.90
(=) Wa e o) A ke
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& A AP T4 W & =z A
200849 039 049 | 2191514036 sshSAAH L 2HEA = 219.151.40.0/255.255.255.0
N (%) E o) 2
122.38.39.30 sshSAAG o 2HENE 122.38.39.30/255.255.255.255
20084 032 062 (251 &) gepel A e
218.57294.145 ssh5AZ L2 &N = 218.57.224.0/255.255.255.0
I (Z5) el A Ehe
20084 032 079 | 21857.170.218 sshSAAZ L EHEA = 218.57.170.0/255.255.255.0
N (Z5) oA 2hg
20084 039 08%) | 22119214170 sshSAAH L 2HEAN = 221.192.141.0/255.255.255.0
. (Z5) o ohe
629419693 sshSAAG o 2HENE 62.94.196.0/255.255.255.0
_ (clZ2loh e g
90.19.80.64 sshS AR o2 &A= 90.19.80.0/255.255.255.0
(2F2) B oA e
20084 032 092 290.175.8.20 sshSAAL L EHEA = 220.175.8.0/255.255.255.0
- (Z5) R b s -
0110019237 | SShEBABSEHEAE 220.110.219.0/255.255.255.0
N (42) o) vhe
203.95.110.25 sshSAAG o2l ENE 203.95.110.0/255.255.255.0
R () st o)A kg
202100019165 | SShTBABSEREAE 202.100.219.0/255.255.255.0
- (F) o Uk
2 102 sshE8AB 2 H &A= 221.130.197.0/255.255.255.0
2008 03¢ 109 | 221.130.197.238 - .
(&) Bepel A Bhe
140117 168.37 sshSAAG o 2HEN & 140.117.168.0/255.255.255.0
B () o) vhe
hEAAAZ L ZHEANT - -
20089 03€ 120 | 207.36.232.20 sshSAAG o 2HENE 207.36.232.0/255.255.255.0
(Gll) ol e
20084 032 139 | 211.72.249.252 sshS BAZ L EHEA = 211.72.249.0/255.255.255.0
- (s Yol ehe
20084 032 149 90.184.5.63 sshSGAG o2 HEA = 90.184.5.0/255.255.255.0
— (A0} Yol A B
991.206.36.96 sshSAAG o 2HEN & 221.206.36.0/255.255.255.0
T = wrsl o 4] uhe
20084 039 15 (&) gehol A 2
- 502.99.32.43 sshSAAG o2l ENE 202.99.32.0/255.255.255.0
B () o) 2
152.13.136.34 sshSAAG o2 &A= 152.13.136.0/255.255.255.0
2008 039 16% (71=) Faho) A uhe
61.6.68.210 sshSAH L2 &A= 61.6.68.0/255.255.255.0
.6.60. CERERRD! uhsle o) A e
157 253.91.173 sshSAAG o2 &N & 157.253.21.0/255.255.255.0
20084 039 18% (Cazkildy gl A B
143.215.198.53 sshSAAG o2l ENE 143.215.128.0/255.255.255.0
S (71) s ol g
20084 039 199) | 220.177.248.174 sshS A AF LR HEA = 220.177.248.0/255.255.255.0
- (F7) o) vk
83124718 sshSAH L 2R &A= 83.12.47.0/255.255.255.0
20083 032 20Y (FHE) sl o] A] TS
58.65.247 70 sshSAA Yo 2HEN & 58.65.247.0/255.255.255.0
_ (Ql=Hl Ao Rkl By
2008 039 219 | 209.239.35.45 ssh5 47 02 H&A = 209.239.35.0/255.255.255.0
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1F
= 7;1}
2008 -
03'5] 26%_] o1 LH _g_
2008 0.14.17
3 03¢ 115 shE Gl
o 27¢ e ShE A A A 32)@ _ = A
1414517 o] v A= s
20084 8 SSh%.zé 7:1] ;(qEOﬂ '\d) 2100 §]’1ﬂ 0]] }‘1 oo
3 039 282 116.12 Jo g 14.0.0/2 il
8 2.167 = S = 3 55.25
oy | SR (Ee5) N s D0
5 : o
60.49.177.227 (-ahjrgf@ ZAE Hf;ig/ 255,2;5‘:25
ShER AR o =) 7)) ) 116_1221o 2 o] &) o 5.0
0 190.76 Jozh& 167.231/2 =l
08 03¥ .76.248.24 <shE (?:_}E]] o] SA = Hh& 55.255.25
4 29 sh587%42 @kl 60 49O 2t of A o 525
125.208.2.79 (Hﬂ;]ii HEAE érﬁf 0/ 255255joF
‘ ssh5 4713 el 190, Wol4 o8 0
21 Jo 2R 0.76.0.0 mi=l
0.75.2 Nk 6.0.0/255
2008 sh54 A% ) 125 ol A U]—c; '
d 03¢ 19 Jo A& .208.0.0 =)
30¢ 9.0 HEA /25
= 13.21 sshE (= A= sk 5.255.0.0
o EGAA Ei);g 210.75 22;0‘;‘1 X e '
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AHEAbsE A BF FE7besH, AHEAe WE
“quotaprint'gh= WH S A Al taa Ay A
deAte A oM ER AREAL ofoltE dHEtE HT

FERE & & F S5

# 22 H§E =3
@gaia:/home01/sjkim>quotaprint
[ USER DISK USAGE IN THE HOME & SCRATCH DIR ]

ID/GROUP DIR  QUOTA_LIMIT USED_DISK AVAIL_DISK
in0001 /home01 30720MB 9712MB 21008MB
SXXX /gpfsi 524288MB 6444MB 517844MB
SJXXX /gpfs2 524288MB omMB 524288MB
SJXXX /gpfs3 524288MB 27165MB 497123MB

# 58 AKX HE =3
@gaia:/home01/sikim>quotaprint x3xxxxh
[ USER DISK USAGE IN THE HOME & SCRATCH DIR ]

ID/GROUP DIR  QUOTA_LIMIT USED_DISK AVAIL_DISK
pc0037  /home01 3072MB 3032MB 40MB
X3xxxxh /gpfsi 524288MB 333568MB 190720MB
X3xxxxh /gpfs2 524288MB 26765MB 497523MB
X3xxxxh /gpfs3 524288MB 938MB 523350MB
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obe <figure M-35> & F%¥ LDAPY #74S B Fi 5. AHEASY Al&H
A Aol LDAPS NISNETGROUPS o] &3t 4814 4% NETGROUP
< o3 25

[J IBMUser : IBM A|2=Ho|tt H <& 7}53F AL8-A}

[J SUNUser : SUN A|Hlett A& 7153k AFSA}

[J SUNTest : SUN TestbedA| 28l ol ut H& 7453 L&A}

[J HSMUser : SAM-QFS A 28lo gt H<& 7Hs 3k}

[J SUNAdm: ZE& SUN Al2®ld] H& 7453 B4

[J LICAdm : gto]dl=xuio] H&38t7] 913 IBM & SUN #e|#

8 &

SUNAdm SUNUser HSMUser

LICA§m IBMUser SUNTest

SUN Cluster

- < "IBM 4th(Gaia) ~ _

/ Lagin Nodes

\901 IgOZ IgOS IgO4

Login Nodes

! gaia gaiab gaiac \

Computing Nadas.

IBMUser

SUNUser

<figure MI-35> LDAP Configuration of KISTI Supercomputer’s
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[] LDAP A&#}+ ID 71 55
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[1 NETGROUP #¥

off

- dgE A AE 9 IDE A ™ 3E NETGROUPY &3/ 4| Al 75
(] A7 ¥g AKX 39 (PDF) *g 3
- IFE AEAEY HE YR(D, Passwd)E pdf2 W@ste] AL el A WS
sk 7S
Acce Z=H
Acct 3] D=3 os =3 HerER =3 4T HME MNF XS]
Acc"d‘ﬁé;.‘lﬁ == STHAISAIHE 25 STHAISAIHE 5= IDEIIS=E Netgroup S TCIA B R T8 HE 2S PDF S EI0H
A= ACCTS 24 =15hMI = [in0001
sccounts ID Information [LDAP]
DM cn=in0001.ou=Group.dc=kisti.dc=re.dc=kr
CHN in0001 gidNumber 1000001
Member UID [0] sikim Member UID [1] sikimz
Member UID [2] sikim1
ObjectClass [0] posizGroup ObjectClass [1] top

Created at [2007-12-02] & Modified at [2005-12-02]

User ID Information [LDAP]

DN uid=sjkim,ou=Feople.dc=kisti,dc=re,dc=kr

USER ID sikim

irectory | [/hame01/sikim
Uidnumber 1000001 hell sbindbash

cH Kim Sung Jun Gecos in0001 ksO248
MNetGroup IBMUser SUNAdm  PLSIUser  PLSIADmM

Created at [2007-12-02] & Modified at [2008-11-20]

<figure MI-36> Query result of user account searching

919} <figure M-37>2 AH844e) AGHE o) §3ko] ALgre] Aok 4n 2 AR
FARE 23T ANE B Fu e
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User ID l:l Account No Uid Number || 2000244 Home Parent Dir. | |/home0!
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<figure MI-37> Registration of new user account in LDAP
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<figure II-38> Account.pdf
9] <figure M-38>2 ARGAFAl TFH = AFHE pdf HdolH, AHEA9
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<figure MI-39> configuration of KISTI nagios environment
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ol <figure M-40>< gaia AlZ=He] HHE EA8H=
U 2 =ES T =EoA EUHFY i
st AT RN A2FY AR FHE

status map<S R Tl
Ue AMHIAE] FHE =438

ne golsa serg

<
T

N Nagios

—_—
% Home
% Documentation

Detail [ALL]
® Service Detail [LOGIN]
® Service Detail [COMPUTE]
% Problems - Critical
% Problems - Warning

U TACHYON

% Status Map

% Hostgroup Grid

® Service Status [ALL]

® Service Status [LOGIN]

® Service Status [DEBUG]

® Service Status [COMPUTE]
% Service Status [INFRA]

® Problems - Critical

® Problems - Warning

J ALL

# Tactical Overview
% Event History

® Service Problems
% Host Problems

(] ofef <figure M-41>=
CAREES AA 99 A=

[ %]
GAIA System Status Monitoring
Login Legends
Nodes ILoad (JLoad (JLoad :
Gpaging (@Paging @Paging @ oK u Warning
@ridisk 5y @rdisk @teisk | 9 Critical () Unknown
()Process gaish {JProce {JProcess @ Acknowledge
Computing {JLoad (JLoad {ALoad aLoad {JLoad
Nodes \\"' E @Paging \\: E @Paglng “H QPaging \\1" @Paging \\"' QPaging
° ° o o
X @rdisk I @Hdisk QHdisk I @hdisk |5 EHdisk
gaia01 @Prncess gaiaO.’Z @Prn:ess. gﬂI303 QPI’DCESS gaiaO4 @Pmcess gaia05 @Process
_Load _Load (JLoad (JLoad JLoad
\\‘- @Paging @Paglng £aPaging @Paging (aFaging
% E {QHdisk QHd\ (Hdisk hdisk 7 @hdisk
gaia0s EJProcess gaia0? EPro gaia0s @Procassgaiaog EJProcess gaial0 EJProcess

<figure II-40> System status map of gaia
tachyon A]2=%l9] % status map= 1}
st ARt ==

o golsh et

-

s}
=

oftie] 1A wE7} Aol7h
TR

tr

A% gaiadhs tEA A =29 £7F AyHoE Bg RUHY
EE AMH2E 28T 71 g7] WEe] =29 e =x=ul9
N2 Agetel g =] Auls Fo Shtets FojE 24

EABE ofoRo] FhZ WFHAES THHEL.
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N Nagios %]

Nagios TACHYON SYSTEM STATUS Legends
(Jok ) Waming

WH
* Documentation Login Nodes 6 Critical @ Unknown

tachyona tachyonb tachyonc  tachyond
N W @ e

O cala [ Chassis 0] [ Chassis 1] [ Chassis 2] [ Chassis 3]
i ; ) '
Shelf o0 SR | SHepRuRg

% Status Map

% Hostgroup Grid

® Service Detail [ALL]

¥ Service Detail [LOGIN]

¥ Service Detail [COMPUTE]
4/problems - Critical

% problems - Warning

3

il

* Hostgroup Grid
¥ Service Status [ALL]
Service Status [LOGIN]
8 @ Service Status [DEBUG]
% Service Status [COMPUTE]

¥ Service Status [INFRA]
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<figure II-41> System status map of tachyon
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<figure IlI-42> Summary tables of system status
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® Service Status [COMPUTE] Do laconted
% Service Status [INFRA] 34880 tachyon008
® Problems - Critical 34850 tachyon138
® Problems - Warning
34858 tachyon162
~ ALL \ 34857  tachyon066
® Tactical Overview
# Event History 34856 tachyona
® Service Problems 34855 tachyon002
PHast Problems 34854 tachyon1t6
Search H 34853 tachyon040
34852 tachyon005
34851 acct0l
WEomemnnts 34850  tachyon008
® Downtime
34849 tachyon107
% Process Info
@ performance Info S4B Cole )
34847 tachyon020
Reporting 34846 opter-009
8 Availab 34845 tachyon153
® Alert History
@ Alert Summary 34844 tachyon117
® Notifications 34843 tachyon010

4 Zombie Process
4Zombie Process
4 Zombie Process
4.Zombie Process
4 Zombie Process
1.Current Load

4 Zombie Process
1.Current Load

4 Zombie Process
4 Zombie Process
4 Zombie Process
4Zombie Process
4 Zombie Process
4 Zombie Process
4 Zombie Process
4Zombie Process
4 Zombie Process
4.Zombie Process
4 Zombie Process
4 Zombie Process
4 Zombie Process
messages log

4 Zombie Process
4 Zombie Process
1.Current Load

4Zombie Process
1.Current Load

4 Zombie Process
4 Zombie Process
4Zombie Process

I 107 091447

B 1107 091246
I 1107 09:06:14
R 1107 08:56:55
B 1107 0e:5257
I 1107 08:49:24
I 11-07 03:48:59
B 107 08:48:24
I 1107 02:37:45
B 1107 08:31:56
I 107 08:31:44
B 1107 083034
I 1107 0222958
I 11-07 03:28:36
R 107 08:11:42
I 1107 02:07:42
I 1107 08:07:32
R 1107 07:53:55
I 1107 075321
B 1107 075321
I 1107 07:45:21
R 1107 07:27:55
I 1107 072236
I 1107 072227
R 107 070813
B 1107 07-09:03
I 1107 07-08:04
I 11-07 07:05:44
I 107 070523
I 1107 065752

PROCS CRITICAL: 2 processes with STATE=ZD
PROCS CRITICAL: 2 processes with STATE=ZD
PROCS CRITICAL: 2 processes with STATE=ZD
PROCS CRITICAL: 3 processes with STATE=ZD
PROCS CRITICAL: 2 processes with STATE=ZD
CRITICAL - load average: 21.02, 18.72, 17.04
PROCS CRITICAL: 3 processes with STATE=ZD
CRITICAL - load average: 25.12, 18.51, 16.85
PROCS CRITICAL: 2 processes with STATE=ZD
PROCS CRITICAL: 2 processes with STATE=ZD
FPROCS CRITICAL: 2 processes with STATE=ZD
PROCS CRITICAL: 2 processes with STATE=ZD
PROCS CRITICAL: 2 processes with STATE=ZD
PROCS CRITICAL: 2 processes with STATE=ZD
PROCS CRITICAL: 2 processes with STATE=ZD
PROCS CRITICAL: 2 processes with STATE=ZD
PROCS CRITICAL: 2 processes with STATE=ZD
PROCS CRITICAL: 2 processes with STATE=ZD
PROCS CRITICAL: 2 processes with STATE=ZD
PROCS CRITICAL: 2 processes with STATE=ZD
PROCS CRITICAL: 2 processes with STATE=ZD
Mov 7 07:24:44 tachyon140 MDS connection failed{an,
FPROCS CRITICAL: 2 processes with STATE=ZD
PROCS CRITICAL: 2 processes with STATE=ZD
CRITICAL - load average: 9.63, 4.58, 2.43
PROCS CRITICAL: 2 processes with STATE=ZD
CRITICAL - load average: 9.14, 3.59, 2.00
PROCS CRITICAL: 2 processes with STATE=ZD
PROCS CRITICAL: 2 processes with STATE=ZD
PROCS CRITICAL: 2 processes with STATE=ZD

S Event Log

R =z

123456785

<figure I-43>

EH AFEE A ¥
O 5% 2UHE A 2H
0 A9l 4eg RUE
[ @4 Qe zol2e] o

A5
3 oF s}
A4

9 4917
22s 4
2 7154

- 135 -




6. AlE w FH|

7t FARAAFEY 15 L 4 3 Y 4T

L I+ =53

2 27 ==

FAHAAFRAE S BH AFH ReD B4 718 2L AT TFA
B3t 248 A= Aw

(3) FA A

Z2HE SEHRAXH(PM)

e 3 &
0 Z2ME £0f ofat oA} Z
0 Z2HE Nl AES/H pr—————

| O =Z=2HE 7|8, ZIY, MEE3e|
0 =Z=2ME FHo{AFLASH| YFEE

229 - n
0 Yok 0]H3, ALY
0 z2HE S8 24 Holx 0 #HZ R0k Wi, QX
0 BNy L LSS 22 0 CNIEok 242, 17|
a

0 BE 98 Fo| U HREy A

syque U ZEUE SUUAXC Z2UE FHMAX L FrHFIYUE I

oo CNIAlIEgoE 74
% 0 TEME £2T B2A0] AL 20| TR ARl CHE el W A
N ?_l ,

Q Z=2HE FX0f ZFt 2HE x|AYot op

PM: Project Manager
PL: Project Leader

- 136 -



@ 2 A7

2 4% AR(BIR) B

+#HAFHE 7T

Zh =71

7
ﬁo
</

A

=

N2t 5 ZAREA: 08 349 ~ 4

Z(_‘

A% 4

A
W

w

4 2 Fo A 24k 08 89 ~ 99

;08 114

‘mmo
o]=
TH
£y
=

T
Ho
o)
X

1. = 7HAA f+A

,HO
B
TH
)
=

o e

,HO
B

B
N

A

,HO
B
H

a

o=

i

e
o

iy
B
TH
£y
=

A9 AAH A9

4. =7 2

i

e

o]=

o~

juze]

oo
gl
,HO
B
TH
)
{E

Nr
K
i)

4
,HO
B
TH
)
=

{E

9% =7}

=
=

4. =7F 3AY gn

=
B

oF
N
4qr

9]

1]

i}, w2

3 A =4 A7t HAle] B8

.
w

- 137 -



AAAE 2AF BA

3T
%

k!

W N&E

~ B
_w&‘.ﬂ Clﬂ
i e
1 EREEDS
=
o gy W [TE | W
. _ RO Wwﬂ] e ) 1A
o RS = dia g E k] e
) N _ ! = )| Ho
o™ . oy B B
(- FK ~ o 1) ! )
oo ]Tu mK =  rthwer ol i %__ X
= ~ ™ A o e 3 = -
o oo UK o & (H) o N o oK 8
o @ B = B <9 e iy H =0 o g
N f < <7 |®x = B ﬁ B =
) s = lu/lzT X <X < X ) - 1o {3} %)
4 £ |2 g Y o | BT | X & o o g )
B ~ =1 o & 9] o) N+ ol mo v 2
AR 2 < o | F HE z =
A g o L8| 3 prca e w e 0% A o
B OB g g &3 RO|R,® o L. s HE w = T o In
AF No T S | g 22 s | Wz F X e o o = 7
0 O do RIS FRE | R M RS o =
d Do N B B W : =
Ho o= O G e — ~5 1rﬂm1_A_u A o) X iy
& S O® OO =G A 7Le1_,/| —~ M_mﬂ ° 0l B
R i FP0ar | & | b Yhese®
9 w | T & OMOR | ©O L RN TR g™
% 2 | nie | m g 000%0F
i - = | WM = K iy T
03 =) o o B
) i ~ %%ﬂ = %mw Mm mm T 2o
T I W © | = T
&Y | : O A e
7 o Ty | 2R R T o)
J.W_i e ¥_. 5 9 A e &
o) & pk.E A w HE g
e g S8 o e x i =hs
)] ﬂnOﬁ TR Iy = %
— 3. gnle | xF o G X
TE OB N iy A 7 g o
i — o | M = HE ﬂm < waﬂ/u
e mE | kE s I 5%
— o o ~ = i SHE
8 N Ao T <= = £
9 = o % g (B <
W zo g S ™ %o B SR
1:ﬂU‘W0 N m_ m s © KﬂOJI
BN am & = S D~
{E5T 8 . S g
o N
% W
T
ﬂ‘.,_mcmﬁ‘_h.,wu
Or-m_x

- 138 -




ZA}

&f

(h =d &

SIRFIE S S|BR|FIE R
o | L[ TE %0 | & |G |00 | % = | BT | %L
| TR T || ET || E T
A AP A
Sl b KA I T R T B (T S
o | RO | of | of | Ko | oR | XT W=
Bl |~ | % ||| || 5| Tk
w0 | Ho | =T M e | R | RR
T
A
Xo duoh_o
&uw__ mumwmﬁ.
0 ].A,.Iﬂ.uﬂ
e =
AHEE N
e M | of e
<0 | = *
= e | = | 7Y | zr
«|7 E|E% TRl |
W | Br N | " 1#_6 ~o | ~,
i ME ﬁo,*ﬂ_rmﬂwlﬂrHT_/ Xom_x
= N | s T T | K
K| mf | e | w5 o) | | o ~
A i A i s o S B B T R T
:AMﬂ ;01_0
Wz | SN || | 4| =2
— | — | BH
gl Bz =252 |2
~ | = it ﬂoﬂ«l]
K| = m]o_mdo G o
=4 222 || |3
L..#AT XH._OL 0
pp R« | v
X ||
;Oﬂr
o X | R
o = | =
!
_1123456789wﬂ

E

xr
il

o
4
90
B
TH
o
e

- 1993 XE 200897} A] =)

i

ﬂ!
T
xr
it
o
A

8 &l &
w8l g e
NI |
SR
S &%

O | |

SSS
™ & &l &
o0 | —

WISIE B
d;n/_%mm
)

=y £
— ol
M EM
W | B
]L Hﬁm,ﬂo
0 ﬂ_TmL,

Pﬂamo

o= | "

O+

5| T
No | ©
Xo | S
[alf
@
@)
g
N | % RS
52 E
—_ | & =
3 ol
N ~
B | IS
| S
=% &
b
N

3
o

=

Eh Y =71

2
=1

x=

1) V= MEHA 3 AR 7] A7 L(NITRD)

2
3

TR

H)

‘mwo
b
TH
)
$F

o

B
s

o

[0

[

HAFE AA

1 % FAGHAFY AA 2

{E

=7}

—

0

Hr

(]

[0

i

HAFE AA

6) 5 T/t AAFE A @

{E

=7}

il

el

5

[c]

- 139 -



B
T

B
&

{F

¥

WEEE

1E](NCSA)

HE

(LBNL)

;FL

3|

(¥}) KISTI

oF
HH

"

1) 53 KISTIZ7} =7} AtolwQlz e}

o
Gl

JAS] AEHe] £

i

]

ey

<

A

1 7152

Ak

636‘

PN
T

]

35

g

2

2) W9 KISTI®] 75 5 =7bAkolH

1=

o

al

—

Nd
BN

—

| 75e 993

%

A=

Hked: 08y 11€¥

2) 20093 % KISTI #7375

oo

of
-

xr
i
KH
o

wK

e

—~

2) 4F AR =F

T

- g A4 7]

=K

K

~ 140 -



¢
N A
b H
K m_' w Do
= i m:ﬂ ot
. X W B e —
= o = ) MM mrg
—~ ﬁo_r _1_7\./ o
5 BoF - NSt ®
F & gt N m” E z 5 - MM
w0 TR o LB N 5 K
o oy HL‘ZI = ﬂﬁﬂA_.oBWTzT XO
T X 2z T %0 ﬂﬂA%ﬂ oo
o Jz 52 iwum\w,wﬂ o H
o B gl x ¥ ﬁ%ﬁ £ < ©
o ey = pi o oo 5 o mﬁﬂ/mﬂ
i = & F ™ { o ogmﬁu@ T &
oo o A .o K=t
S iE 3 B _ gTREe 7T
~ o W 7&_| Tor TE Sp) in . on_Ju PN _
X0 = o T o 2 S N Eﬂz,_
h o -~ KA £} 2 ay _n.uDJm.ﬂw% Ao N
o RS g . 3 T O K C
T i ﬂ%ua o = A_lun\aaﬂ' R
gommuﬂvé mazn_/n i ﬂﬂrovaaﬂv An O oF
aauwwﬂ Hoqlmm TN~ K Qmﬁn@\m_.ﬂ U=
~ N3 ! 0
- P E o A T i o %Wﬂﬁ Afa;_m
AN X m B = O T do & W N R S
T oy T R i ® yoOBE L P o S P R
B R P i e - o ),ﬂﬂynou\ g S
B ET R R BopE A o B 2 % o R WA Fo
HOR e T o A ﬂwn%moqwmhao 7! mlwﬂﬂ, i ® om o
m%ﬁmﬂ% 4 FLgcC e xR urﬁoyl_/rq gt oo
ro_ 5 EH of fud — L = oK B - TH = g % R pN % o T®
= & = ur717rmoummuﬂ o ﬂKJ%wn B 2ZIw g
z S T oM rox SRR CENZ
— R N o ® B oF o X IE),m(u
1 _ i FR Huﬁ%@.\ e X WKﬂ
_ o8 ﬂ_zuﬂqﬂou_ o er.ﬁTo.v
— . N TR Qﬁ@
N _ U;A zxﬁﬁ_.aﬂhm
ﬂ_Lu]on_
Z%
_75.
. 1

- 141 -

2/ 71

=]

£

QA B

=

)
-
244 2} KISTIU!

| | ;q -
133] Al=uh(08'd 114



A
H

wr

N
o

te]

.

ol

K

=2 Task Force 74

=
=

#d A&7}
- KISTIE v|&3 7o AFEHAHA S, +HHFEH AFEAL

ol
=

= KISTI

. 3

2

o

2]

st
ne

O

A7l

A
T4

N-
oo

)

m
e

X

-

O

3

o

-
o

4

: KISTI(7]

S

TR
&+
[\
o)

—

-
-

O

R

s
=
s

olo

3
-
1

Do
B

ajo

I}\]-

oy

-

. KISTI, 23] 7]

4

S

s

e

o
go
=
TH
Y
'

ol

ofp

s
&+
o
O
o

e
A
it

24

2 37t A5

- B

- =8 LR A

o

m
Nd

- 142 -



U, 2 FH9=AFE YA TFA L The Clouds 2008
1) e

[) E25-=3 3% (Cloud Computing))2 E52] Ho|HAIHE 7Vd3} V€2 58
 ALEAFIA A AZESojo} Hel £24, AFE TEYAA W= P2
o2 Algshe 7leR AR2d yAEYgE e A=

A A7 F2 719(MS, Google, IBM, SUN )7 SHAMIT 5)eld FE3 3 9
T FYTEAFRIEY FEAH LR S [T7]E3 vz A28 =ofs
HIAS AA87] 18] d@els 74E 3

O #9357 8 A-dAM e vig Arlar]ed s 395 AFEER] =4
9 4L AT AR, A 2 AHAE Y A IS T=AFREY
3] : CCKR)E TS 5 AHAY AMulz o] & A3 £ BHor 3

[J The Cloulds 2008 Z1HHx /HHE 53 FH-=7F%(Cloud Computing)]
MNEEHH Fo3 gAstE A VAT THOEZN IT F24

zoo0s zo=z0
2012

Today PCe] e

Microsoft Google Amazon Yahoo atc |

T :S1 0%
el T Swe DAY ]

D2 =HFE 722 MY (HEFE T s ERE wHAFH d=Z2f MNEFEA zgho Z23olLt 2
ME MEstl, ALSAE PC, RUE, PDA 2 HUJ[E Soff H&sto| Yfote AYe & + JUs 7IE
o al(thin) Z2foIAES} vl 7Y, QlEul HEZQ Jtsstd 1Ms 717|7t ofHolE AR =Yg

2) CCKI : Cloud Computing Korea Institution(et=Z22t =2 FE & ol3])

- 143 -



A 454

F24I=AFY
Oh 735

z:,-l.

(3)

2

FAH A E

b

il
=
oyt
<

K

Tor

-
fuze)

X

~|
Mr
]
oy
n_mo
o

do

i)
=

K

o

E
il

‘BO
B

mEREELEER)

ﬂ.
ﬁo
R

A

oW oW
2 &
O o o
2 =
.AIVE } b
o ol oW oM oW — o
(@) \O \O <H DN O (@]
N Ll i [q] i i
g | g | op | ep | op | o o
(o)) (aw] (e»)] i i N [q\]
o — — — i i i
@M
oF -
0
lwm | W
B b | | W
D Pl |3 =
M RN I
gjo — G o =) < =
i = 3 T = K
Wl s | T m | ° N
Tly 2N & w4 m J
@ | o | B | | | 2o (i
W W | = | | | B | o B
I A I O O L -
i Ho o e o S = x
— ~ [yl \m% S [yl S
K 0 e w Iy N syl
et i i " ) ®
< | T | k||| W E
ol || R | | & | W W O
=) o =) i ~ o m N U
e B N R N I S B T Y B A
T ||| R |E | PN E

- 144 -



@ #3237

[ CCKI #7993 252 3 7|33

iih)

720081 12€ 10¥)

70%

[] The Clouds 2008 AT A2 23420081 122 10¥Y)

== XA
1. JRI SEA e
= MR = 2R 2800 AESE  BYSE @A
920 | 497 | 1417 636 284 | 920
65% | 35% | 100% 69% | 31% | 100%

~ | MEER

= EHMxt
65% ’ : 69% ’

[] “CCKI 37993 wZ2 9 The Clouds 2008 AHHAXA"E E3)] e} AFE
S PP MEIATEZ A HE7EE e FH0] BQ3iH, AAAME HF2H o

Z s Fd

O Zeh=x780 e Ad Ad3 g0 el 27 402 3P = ojok
atal, AR (AAE, 59, AR )9 KISTI FE2Q Fojel Ja7 xdo] &
Hksojof g

- 145 -



7. A& LA
O 34 38 AAJFY 2AEEA 7w, AXHANE, 43S <table II-52>,
<table IM-53> , <table MM-54>¢|] YEIH UL
O A 8871708 20081 1€ 19 - 2008 12€¥ 31¥ 7HA <.

<table II-51> Status of research papers and patents

F o 43
e S of e, 3] A| 6
AT=E A7
s T she s 14 7
TS 13
ARAR 27 F AASW) 55 15 71
AR (28E) 5F 104
<table II-52> List of research documents(ISBN)
No A = ISBN ¥ 35
1 pNFS 71& =3F 978-89-6211-310-5
2 InfiniBand 71%& &% ¥4 978-89-6211-311-2
3 7V Tle T 24 978-89-6211-312-9
4 COVISE 4 978-89-6211-248-9
5 Grid Visualization 978-89-6211-283-2
6 VR #7049 VIKY A& 978-89-6211-285-6
7 VTKCACE: 4 % A& 978-89-6211-286-3
8 ParaView-VR: VR #7304 ¢] #4317 7445} 978-89-6211-287-0
9 A3 AZE ¢ o) EH??}:[L%%]"# T—i—i&ﬂ ?"3:;_;_[31]-% Virtual Reality A]2=% 978-89-6211-277-1
10 gSOAP AYHPA L AHe 4 978-89-6211-276-4

- 146 -




<table IlI-53> List of research papers and patents

FA A Al & 5 YA | Bl
1% AdBH EFAE )
2% | KISTIGPFS/A &4 ) _ 03.14
= ek £ dzohual Ao N5
$3 |#oEFHZAEAZE A Besey 3 06 1
1) = 2 Lol o O] 5 A 5 > 515 =
15 | BE A =T S A Y 75T §h= 4 H A 2] 8} 3] 05.16 a3
PEY-Y J Q3
oleg = IBM L.oadLevelerﬂ]/\? Preempions 2 &gt S 1 7 2] 51 05.16 'j'—{'l‘H
Reservation &2 ++8 3} 3]
TS | UAENZESA R Y S 58 WK FASE | A B A 2] 53] 05.31 ij
_ FHAFEHASPH R 258 A &2 71&90] | _ 12155
g |TABTHRASPA FIAFEINEAN | g n ey 0531 o
A AL E A 3t3)
W& | CMVPH 712 91 €SP (SecurityPolicy) 7§ & MITA2008 07.03 iz
QueueDesignandImplementationBasedonServiceL =9
Sk SERPOS 07.14| _ .
195 evelofNQS s} 3
F49 | AEUACHdS BN 2R SUE o A ETBEE T 0725 jj
o | TFHEAFE IO AL E A R&D.BA Y7 E ) [ 20089 HAEA A LS Bk
Ao ! ) 08.22
a3l g8 A Aey 71e
T | KISTIZZ2HF 3 YA 28 IBM InfoVision 2008 09.23 ji
W | Y F RIS A ~F V| HEFY S 2 Y IEEE COMPUTER SOCIETY |10.28 j}z
] 1A SRPEHEZE ST 271A7EAASA Y | N 5015
g | o RPAIRRSRTLADATATIAY 2ama Ao vora nos| T
ARSI AZEY E) TS ARG | .
oz | NHBLTNASEAS NG APZRAAARN | oo 1114] T
A ejuE2~E el 7t 8} 3t3)
oW~ -7 )\]——@)\1 :?:_],7:1 xolx 5_"1- o] E B
sed= Para\_hew \{Rﬂ}o H(VR)3H7 of 4] 2] 7} 3} | o] E] S0 A7) 3] 1114 ?"L]ﬁ
AR e e 3t3]
%39 | PVFSE 9 3H/OTracer 2 A 278 4 1 2] 2] 83 11.14 j}g
AR | gt e 2~E Al 2~E o A 9] pNFSA 5% 7t §h= g H A 2] 8} 3] 11.14 ij
23 Designarl'ldImplementaFionofSharedMe.morybased WASET 1191 -3'?4
ParallelFileSystemLoggingMethodforHighPerf 53]
A} 3. | snapPVFS:Snapshot-ableParallelVirtualFileSystem | ICPADS 08 12.10 ig
. ol 51 AT R EX
WP e | AEAI2E 9 HEACBRE 7L IEEE COMPUTER SOCIETY |12.13 &3

- 147 -




No A & 5 A
1 A FJAE 3 AU T 585 01.25
1 I 10 H5 HE2E Z239Y ZZaY 12.10
2 W E Tecplot HloJE] 7}A|3} 213 11.20
3 Tecplot HlolE 7}A]8} 213 11.20
4 FVAPI 11.20
5 siElAQl olapd 78t 2= a9 11.21
6 ParaView-VR 11.20
7 gpfs T3 A 23 Z2aY 10.28
8 nagios dashbord Z= 17 10.28
9 ldap A5 8749 AL B2 = 10.28
10 nagios service alertlog 3 X271 11.20
11 LoadLeveler 271 914 =273 11.20
12 Flow HlolH Z¥2HY Zz21d 11.21
13 ParallelVirtualFileSystem 1/O €44}t Tracer 11.21
u I\E‘:u/'[utli—layerI/OdataTH_rﬂ% A LogClient T2 1ot
15 MultipleSystem #2]& 9% LogCollector 11.21

- 148 -




