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1 Open Science Grid 3 pages

2 LHC/CMS Experiment & Grid Computing 13 pages

0SG based CMS-Tier2 at Seoul

3 Supercomputer Center (SSCC)

S pages

4 Rewmadrrs & Summary 1 page
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@ OSG is a distributed computing infrastructure
for scientific research

© Consortium of universities, national lab,
computing industries.

© Contribute and share resources benefit
@ Supported by NSF and DoE

© www.opensciencegrid.org Q

Open Science Grid

@ Many VOs
— GADU (bio), Football pooling problem (Math)
— CDF, STAR, Susy simulation, etc. (Physics)
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MonALISA

MonALISA Repository

0SG

MonALISA Client
Click on the button below to
start the Monalisa Client.

@ McnALISA Repository
- {1 Interactive map
{_1] Jobs

{ZJ Accounting

i Site views
Networking

Sites status

Repository info

close all

O5G Reports

ABPing Canfiguration
Site Administration
Lavout configuration
Bookmark this page (url)
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Atomic nucleus

1/10
10‘9 m
Molecule | 1 0-1 3 m
| i 4 Proton
J 1/10 " ‘
' ] ‘ 1/1,000
10 %m ‘l
¢ Atom )
; ) 0 <10"°m
VL 1/10,000 o Electron,

Quark

The origin of everything - Elementary particles
Matter - fermions

Interactions - bosons
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Generation Except the Gravitational

1st 2nd 3rd Boson  jnteraction, every interaction
can be explained by the
Standard Model, BUT, we
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Atoms become plasma at high temperature and
high density. How about the nuclear?

The current QCD works

Can we create a new matter state anyway, because the
with a high energy ion collider? Quark-Gluon-Plasma is
colour neutral!!
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© For the two discoveries + more, ~ few

thousands physicists work togetfier:
— 7000 physicists from 80 countries! (

@ Collaborate but at the same time compe

> LHC Olympic game
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¢ Area map of
"__“L, CERN site

wrzune, v © 14TeV for pp, 5.5TeV/n for AA

‘;z"/--r' Legend: ]
v e | @) Circumference ~ 27km
% g j}aﬁx *  LEF experiment

o = N ==~ | @ few Billion Dollars / year

: G e :
= © bunch crossing rate ~ 40MHz
T we/” N @ start running this year!!
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AA 9 h Ot bal I + AERLELE
Pb+Pb event (dN/dy = 3500) with Y -> ptu-
Pb+Pb event display: Produced in pp software framework
(simulation, data structures, visualization)
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Event data structure

Digitized | Generated,
detector simulated
Reconstructed

Physics extracted

© 16 million channels > ADC (12-16bit) = Zero
suppression - 2MBytes raw data (p+p)

@ Data containers:

— Run header, Event header, RAW data, Reconstruction
data, AOD, calibration, slow control, etc.
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Data size

Estimation

Beam time / year (S)

Trigger rate

# of events

Event size

Data produced / year

10 years LHC run

MC data required

Order of magnitude
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Yearly computing size

@ 10 PB : Compact Disc (700MB)
— 150 millions CD

@ each CD is 1mm thick
— 150 kg

-1-6 hours/events
—~ 108 hours to create AA MC
-~ 104 CPU needed

@ To reconstruct Data & MC
@ Reprocessing
@ Data analysis etc.

@ Needs few tens of MSI2K
- newest CPU ~ 1000SI2K

©@ pp + AA> Order of ~10° CPUs
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r_24, 2006

What

1 !'g
40 MHz |

COLLISIONs

Clusters ~ Segments
100 kHz LEVEL-1
TRIGGER

1 Terabit/s

READOUT
50,000 data links

=== !l

— S ———————

500 Gigabit/s
SWITCH
NETWORK

100 Hz

FILTERED EVENT |

Gigabit/s
SERVICE LAN

= (L1

16 Million channels
3 Gigacell buffers

Charge Time  Pattern

1 Megabyte
EVENT DATA

200 Gigabyte
500 Readout buffers

EVENT BUILDER.

A large switching network
(5124512 ports) with a total
throughput of approximately
500 Gbit/s forms the
interconnection between the
sources (Readout Dual Port
Memory, RDPM) and the
destinations (switch to Farm
Interface SFl). The Event Manager
collects the status and request of
event filters and distributes event
building commands (read/clear...)
to RDPMs

5 TIPS (5 x 1¢° MIPS)
500 CPU farm

EVENT FILTER

It consists of a set of high
performance commercial
processors organized into many
farms convenient for on-line and
off-line applications. The farm
architecture is such that a single
GPU processes one event

Petabyte ARCHIVE
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Tier-0 | —rvi AoD) — | Major storage |
Tier-1
Tier-1s  |a="P0020 g2 5 MSI2K
280 MB/s 2.2 PB tape -
RAW, RECO, AOD
( ] ; ) 48 MBJs 10 Gbps WAN
Y Tier2s  |—MC datasets —>
< oMmBs T
Eanalysis datasets: 900 MB/s
Tier-0 skimed AQD, FEVI) oy, FRVT skimiiniig;
data processing etc)
4.6 MSI2K 280 MB/s
04 PBdisk  [(FEVT AOD) Tier-15
49 PB tape
5 Gbps WAN
2%&1\&%;5 Tier-2 | Many CPUs |
 eomBs 0.9 MSIZK
Tier-1s (skimmed AOD, FEVT) 0.2 PB disk
12 MBFs 1 Gbps WAN
 (MC datasets) T
200 MB/s, up to 1GB/s
(AOD analysis,
calibration)

J)

9% LAT Bauerdick, 2006
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Network: 2-10Gbps

— Gbps intranet - 2 Gbps out bound
CPU: 1 M SI2K

- ~1000 CPU
Storage: 200TB
— dCache system
OSG middle ware
- CE, SE

Batch system

— Condor + PBS

CMS softwares
— CMSSW et al. at $30SG_APP

None of Korean
institutions have this
amount of facilities
for CMS Tier2

96 Plan for KNU = CMS Tier 1, KISTI = ALICE Tier 2
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& SSCC (Seoul Supercomputer Center), established in 2003 with a
funding of —~$1M$

© Upgrade 2007: funding of ~$0.2M$

MEAEO YA
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2007 upgrade

@ + 10Giga bps switch

© SE: Storage of 120TB
— ~ 400 HDD of 300GB

@ CE: 128 CPUs
— MC generation

© + new 64bit HPC
O + KREONET
© Operate 0OSG

Sep.12, 2007 HPC Asia 2007 - Particle & Nuclear Physics
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64bit cluster
(+ 100CPUSs)

dCadche pool
(200TRBR)

Nortel Passport
8800(Gb) 2ea

Extream Extream
BlacrDiamond BlackDiamond
8810(10Gb/Gb) 8810(10Gb/Gb)
Foundry — i

Biglron16(Gb) 2ea

Nortel Passport
8800(Gb)

Condor

D-Link L3
Switeh (Gb)

Gate, Web, Condor-aG
dCache/gfTP, Ganglia E

©@ 120 TB storage @ 64bit 3GHz CPU
— dCache — 64 machines
Q@ 0.1MSI2K @ 32bit 2GHz CPU
©@ 2 Gbps network - 32 machines
Q@ 0sG @ 8TByte storage
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IFAE L/ Computing Centre
Spain Italy France  Germany Taiwan
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(Uscms)| l [

UN]VERS]TY I

We hope, but we need Tierl first

Current approach!

Geographical distance doesn’t really matter.
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I

SPCC

Physics
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Spokesperson, Director
3 Ph.D. researchers

© e

© 4 admins/operators, 2 application managers, 2 staffs

Deputy spokesperson

Prof. Hyunsoo Min Prof. Inkyu Park

System Softwdre Web User support

JW, Park  G.R, Haan  M.K, Choi Y.S. Kim
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Curre

<3 UDS CMS Tier-2 Web (ver. 0.0.2) - Microsoft Internet Explorer,

File  Edit

eBack ) E @ |:{‘ Address@http:ﬁtier&uus.ac.kﬁ

Wiew Favorites Tools  Help

_— UO0S CMS Tier-2 Center

MM a

More information is coming soon.

s The Ganglia monitor £5
+ dCache status and mformation
« Condor statistics

o Temperatire monitoring

s Eemote user registration

In case of problems please send email to supporti@physics. uos. ac kr

Current status

T2CPUO SPCC Load last day T2CPUB SPCC CPU Last day
188 + : " "

n 1log
o £
A 2
E ]
a 4
5 =
£ [N &
2
= 0

0 Wed 17:03 Ihu Ug: g

el t1 hiSe: B0 W lser CPI O MNice CPI M System (Pl EWATT CPII
O1l-min Load [E Nodes [ CPUs W Running Processes O Idle CPU

120PUR SPCE Memory last day
TICPUD SPCC Network last day
. 1506 oo n
o F
U 108G ] =
® spg 2
@

a o !

Wed 12:09 Thu ©0:00 .Z‘ I
B Memory Used M Memory Shared O Memory Cached 0 3 .
O Memory Ruffered B Mennry Swapped Wed 12:03 Thu 80: 00
B Total In-Core Memory B In M Out

P EHA suss
’M%‘I 2 ! BHQI Supported by the Seoul City Government and BE21 of Korea Research Foundation

@ Done
S

@ Internet

HPC Asia 2007 - Particle & Nuclear Physics

MEAEO YA

UNIVERSITY OF SEQUL

27



HPC
Asia
2007

2 Ganglia:: Physical View - Microsoft Internet Explorer;

File Edit Wiew Favorites

Qback - @ - [H 2

Tools

Help

CE and SE

address | ] hitpajtierz.uos.ac. ko gangia/7p=28c=T2CPUD+SPCCBh=8hc=48p=1 v B e

SeoulSuperComputerCenter Grid > T2CPU0 SPCC > |-Choose aNode v

1

T2CPUO SPCC cluster - Physical View | Cotunns [4

Verbosity level (Lower 15 more compact)

Total CPUs: 102

Total Disk: 547.1 GB

3126018 Total Memory: 188.3 GB Iost Full Disk:
intel6d.spec.nos (834.0%
Used)

inteléd spec uos 0.00 nodeb024 spec.ues 0.00 nodeb04% specuos 0.00 nodeb 074 specuos 0.00
nodeb001 specuos 1.00 nodeb025 spec.ues 0.00 nodeb(50 speoues 0.00 nodeb(75 spec uos 0.00
nodeb00Z speeuos 1.00 nodeb026.spee.ues 0.00 nodeb051 speeues 0.00 nodeb(76. specuos 0.04
nodeb003 speeuss 1.00 nodeb027. spre.nes 0.00 nodebl52 speeucs 0.00 nodeb(77 speecucs 0.00
nodeb004 spccuos 1.00 nodeb028 specc.ues 0.00 nodeb053 spcone: 0.00 nodeb 078 spocuos 0.00
nodeb005 specuos 1.00 nodeb02% spec.uocs 0.00 nodeb054 spccuos 0.00 nodeb079 specuos 0.00
nodeb0068 specuos 1.00 nodeb030.spec.uos 0.00 nodeb055 spccuos 0.00 nodeb080.speecuos 0.00
nodeb007 spccuos 1.00 nodeb031 spec.ues 0.00 nodeb056 spccuos 0.00 nodeb081.specuos 0.00
nodeb008 speeuos 1.00 nodeb032.spec.uos 0.02 nodeb057 spee.ues 0.00 nodeb(8Z speeuos 0.00
nodeb00% speecuos 1.00 nodeb033. spee.ucs 0.00 nodebl58. speeucs 0.00 nodeb083 specucs 0.00
nodeb010 spccnos 1.00 nodeb034 specc.ues 0.00 nodeb05% spcones 0.00 nodeb084. spocuoz 0.00
nodeb011 specuos 0.00 nodeb035 spec.uos 0.00 nodeb060 spccuos 0.00 nodeb085 specuos 0.00
nodeb012 specuos 0.00 nodeb036 spec.ucs 0.00 nodeb061 speccuos 0.00 nodeb086. specuos 0.00
nodeb013 specuos 0.00 nodeb037 spec.uos 0.08 nodeb062 specuos 0.00 nodeb087 speecuos 0.00
nodeb014 speeues 0.00 nodeb038. spee.nos 0.00 nodeb063 speeues 0.00 nodeb(88 speeuos 0.00
nodeb015 speeues 0.00 nodeb039. spee.nes 0.00 nodebl64, speecucs 0.00 nodeb08% speecucs 0.00
nodeb017 spocuos 0.00 nodeb040. spec.ues 0.00 nodeb065 spceno: 0.00 nodeb0%0 spocuoz 0.00
nodeb018 spocnos 0.00 nodeb041.spec.ues 0.00 nodebl66 spconos 0.00 nodeb0%1 spocuos 0.00
nodeb019 specuos 0.00 nodeb042 spec.uos 0.00 nodeb067 spccuos 0.00 nodeb0%2 specuos 1.00
nodeb020 specuos 0.00 nodeb043 spec.ues 0.00 nodeb068 specuos 0.00 nodeb083 specuos 1.00
nodeb021 speeues 0.00 nodeb044. spec.ues 0.00 nodeb068 spee.ucs 0.00 nodeb(%4 speecucs 1.00
nodeb022 speeuss 0.00 nodeb045.spee.nes 0.00 nodeb070 speeucs 0.00 nodeb(16 specucs 0.00

nodeb023 spocuos 0.00 nodeb046 spec.ues 0.00 nodeb071 spcones 0.00

nodeb047 spoc.ues 0.00 nodeb072 spcones 0.00

nodeb048 spec.ucs 0.00 nodeb073 spccuos 0.00

< |
&) & Internct
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File Edit ‘iew Favorites Tools  Help

QBack * ) EREN A Address !@http:p’ftierz‘uos‘ac‘krfdcache,iusagelnfo

Disk Space Usage

5601 1 se01Domain 10240
12dsk0001_1 t2dsk0001Domain 470016
12dsk0001_2 | t2dsk0001Domain | 470016
12dsk0002_1 12dsk0002Domain 470016
t2dsk0002_2 |t2dsk0002Domain | 470016
t2dsk0003_1 t2dsk0003Doman 470016
t2dsk0003_2 | t2dsk0003Domain . 470016
12dsk0004_1 t2dsk0004Domain 470016
t2dsk0004_2 | t2dsk0004Domain = 470016
12dsk0005_1 t2dsk0005Doman 470016
12dsk0005 2 | t2dsk0005Domain | 470016
| t2dsk0006_1 t2dsk0006Domain 470016
12dsk0006_2 | t2dsk0006Domain | 470016
.tZdSkUUUT_l 12dsk0007Domain 470016
t2dsk0007 2 | t2dsk0007Doman | 470016
12dsk0008_1 t2dsk0008Domain 470016
12dsk0008_2 | t2dsk0008Domain | 470016
|12dskD009_1 12dsk0005Domain 470016
t2dsk0009_2 |t2dsk0009Domain | 470016
12dsk0010_1 t2dsk0010Doman 470016
12dsk0010_2 | t2dsk0010Domain = 470016
.t2dsk001171 | 12desk0011Doman 470016
t2dsk0011_2 |t2dsk0011Domain | 470016
t2dsk0012_1 t2dsk0012Doman = 470016
t2dsk0012_2 | t2dsk0012Domain | 470016

10198
467062
467062
466108
463156
467062
467062
467062
467062
467107
467062
468062
465852
467021
467062
467062
468062
467062
466062
467062
468062
466062
467062
467062
466062

41
2953
2953
3906
6859
2953
2953
2953
2953
2908
2953
1953
123
1994
2953
2953
1953
2953
3953
2953
1953
3953
2953
2953
3953

£

@ Dane

# Internet

SE : currently 12TB

CE : currently 102 CPUs

HPC Asia 2007 - Particle & Nuclear Phyvsics
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Docu

| Webs

W CmsTier2
DAQ

B Heavylon
Main

M MuonReco

Ml RPC
TWWiki

& Log In or Register

Sep.12. 2007

= A
= {Jump |Search ¥
e EF —
Edit | Attach | Printable
You are here: CMS3-Korea TWiki > m Main Web > WebHome r4d - 10 Sep 2007 - 10:05:58 - JunghwanGoh
Korea CMS Collaboration
Registered users can login on the left to access our full collection of webs.
Institutions & Participants
oo | e | oy | |
Muon Reconstruction  SKKU Y.l Choi, LT. Yu, 8.Y. Choi. J.S. Lee, JH. Goh
RPC Korea Univ. S.K. Park, E.I. Won, K.S. Lee, S H. Ahn
Konkuk Univ. JT. Lee
DAQ&Trigger Kyungbuk Nat'l Univ. D.C. Son. DH. Kim, G.N. Kim. S.Y. Ro. H.K. Park. J.C. Kim
Konkuk Univ. S.K. Oh
Heavy lon Korea Univ. K. 5. Sim, B. Hong, G. Sood, D_H. Moon, J.H. Kim
Univ. of Seoul |.C. Park, G.B. Kim, JW_Park, G.R. Hahn, M.K. Choi, ¥.5. Kim
= Any suggestions and comments are very much welcome to this site!! garam hahn@agmail com T
Group Apartment at CERN
» General Information
o Location
o Rules
» More Information (Members Only)
o Location, address (zoom in)
o Pictures
o How to survive here!
» Reservation & Booking status (Members Only)
Gurrently we don't have any automatic reservation system. Please write your request to Prof. Y.1. Choi and cc to Prof. Inkyu Park.

I
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© Seoul SuperComputing Centre (SSCC) becomes an
OSG based CMS Tier2 centre

— CE 1102 CPUs =2 200CPUs
— SE: 12 TB 2 14078

© Both Tier2 & Tier3 setups are ready to run

© Network optimization is underway
— KREONET-GLORIAD
— KOREN-APII-TEIN

@ An official launching of CMS Tier2 are coming

— Many thanks to Gov. of Seoul, CERN, MOST, KISTI, KISDI,
etc.
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