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KISTI

Korea Institute of Science and Technology Information

e Government-funded research institute founded in
1961 for national information services and
supercomputing

Map of KREONET 2023

esearch Environment Open NETwork

* National Supercomputing Center

* Nurion - Cray CS500 system

» Upgrade (every 3y)
v' complete on next JUNE
v' Bandwidth : 930Gbps to 6Tbps
v Each node : n*10G to over 200Gbps

e 25.7 PFlops at peak, ranked 11th of
Top500 (2018) = 46th (Nov 2022)

* Neuron - GPU system, 1.24 PFlops
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i » Upgrade (every:3y)
v' complete on next JUNE
v' Bandwidth : 350Gbps to 510Gbps
v' New Singapore PoP

¥ Global 100G ring




GSDC

Global Science experimental Data hub Center

NETM=KO

 Government-funded project, started in 2009 to
promote Korean fundamental research through
providing computing power and data storage

ANSIBLE

« Datacenter for data-intensive fundamental
research

* Preserving data from domestic or overseas
large and complex scientific instruments as
well as bio-medical and simulation-R&D
activities

* Providing services based on technology
development: distributed computing structure,
high availability storage system, infra
integrated management, disk-based custodial
storage




Supporting Experiments

wWLCG

Heavy-lon Physics Worldwide LHC Computing Grid

Elementary Particle Physics
WLCG Tier-1 (2014)

WLCG Tier-2 (2018)

Compact Muon Solenoid

Elementary Particle Physics

Astrophysics B2G Tier-2 (TBD)

LDG Tier-2 (2019)

Neutrino Physics

Medical Science RAW Storage

ICGC-ARGO Center o2 TR

Structural Biology using Cryo-EM/XFEL
Data Storage & Analysis Pipeline




Role of GSDC for Data-intensive Research

KISTI-GSDC

Data
Comp. Env.

Constructing
Facility

Conducting
Experiment

CERN(EU) | LIGO (US) | KEK (JP) -

~ '- KBSI (KR) | PAL | RENO

Large-scale Facilities

Data Computing for Basic Science as a Service

Requirements by experiments/community -
Data Computing Research Environments
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WLCG Tier-1 @ KISTI-GSDC

Flagship Service for Data-intensive Computing

« AWLCG Tier-1 in Asia for the ALICE experiment

* Contributing about 10% of T1 resource requirements of ALICE
 More than 2% of total (TO+T1+T2+AFs) resource requirements of ALICE —_

® CE 00000
(7]
o 1300 -
5 12
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» XRootD/EOS based disk storage

e Archival SE : CDS, the disk-based one powered by EOS

* Networking
« LHCOPN : 20G dedicated link between Daejeon (KR) and Geneva (CH)
« LHCONE : 100G provisioned by KREONet connecting to EU, US and Asia (SG/HK)
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KISTI ALICE T1 Structure Overview
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Accounting

WLCG CRIC

Simulation Organised Analysis

Reconstruction User Analysis
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Job Broker

Archival

80 PB
Erasure-Coded storage
ALICE 02 real-time data transfer (> 25Gb/s required)
Detector S0PB/yr O2 Buffer
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EOS EC Storage |

Usable = 12 PB
Jeasasse-Sililgacaras- @ Bt

Tape Library decommissioned
Nov. 2021

To be replaced by
JBOD storage

Legacy
Tape Buffer



T1 Grid Services

* Grid services running on VMs provided by oVirt cluster
e 0Virt 4.3.8 + GlusterFS 6.10

e 3 0oVirt hosts with 384 GB of RAM and 2.3 TB of Gluster
Storage (1.5 TB HDDs, 0.8 TB SSDs)

* Live migration & load-balancing

 \/Ms for Grid services

 VO-Box (ALICE Job Submission, JAIIEn enabled)

Site-BDIl & Argus (AuthN & AuthZ)

AliRoot, ROOT, GEANT4, etc.)

APEL (WLCG Accounting)

3 HTCondor-CEs (CE 5.1.5, Condor 9.0.14)

EOS MGM nodes & XRootD redirectors

EOS QuarkDB clusters (deployed upon SSD disk groups)

3 Squid caches for CernVM-FS (Application provisioning, e.qg.

= oVirt OPEN VIRTUALIZATION MANAGER

Dashboard ~

< O Last Updated 11/14/2022, 1:11:11 PM GMT+9

1 Data Centers

Compute
@

Network
Global Utilization

Storage CPU
ailable
98% of 100

Cluster Utilization

CPU

Compute » Hosts

Virtual resol - Committed: 127%, Allocated: 147

3 3 Hosts & 3 Data Storage Domains S 3 Gluster Volumes ‘B 18 virtual Machines

®3 ®3 ®3 ©3 ®15

Memory

123.2 ofrriis “61 0 555 6

Virtual resources - Committed: 98%, Allocated: 108%

Storage Savings

Storage Savings

Data Center Status rtual Mach Memory CPU
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Allocated: 66%




CDS in one slide
WLCG Data Challenges (Oct 2021)

Preparation for LHC RUN3 raw data transfer

Custodial Disk Storage

Tapeless Archiving EC Layout using 4 parity nodes

e Participation as a Tape (custodial storage) for the ALICE experiment

Joined efforts of the WLCG Collaboration preparing for LHC RUNS3 data taking

* The first disk-based custodial storage replaced tape for ALICE experiment .
: : : e Successful to meet the target (stable) transfer performance (1I50MB/s)
* 12 PB usable space with 12+4 erasure coding for data protection (powered by CERN EQS) g P
SEs average transfer rates o Avg
H H H e 1. W sum 3.714 GB/s
* Fully automated deployment of EOS components using Linux containers vsescen| g s e 170MB/s on average for 5-day of transfer
1.465 GB/s d 1 3. H CNAF:TAPE 1001 MB/s .
P 7 o W ez TAPE 743.9 weys 101.4TB of data (51k files) transferred
Lz T b 5. M KISTI_GSDC::CDS 169.9 MB/s
3 MGMs (+MQ) 118 eers ) [6. W NDGF::DCACHE_TAPE 458.9 MB/s
— 3 QDBs sys.forced.layout="grain" DISK Data 11;::::: . r 7. MRAL:TAPE 193 MB/s
QDB 18 FSTs =« 18 Boxes sys.forced.nstripes="16" DISK Parity 1.172 GBIs < J P 8. M RRC_KI_T1:DCACHE_TAPE 561.2 MB/s
1123 68/s L - &R 9. M SARA::DCACHE_TAPE 112.6 me/s || Individual files 1.953GB, total transferred 1.766PB
fst-0001 e DISK Spare lozecaisy | § N° \ e RAUAY Bt ,
FST FST FST FST FST | : : ‘ e o \ 7 \ N ) 7.':"":. .:.‘_-._. . A - S AN Centre Files size
: . o s e B W W e s I e g e e B s < s | Rt 1 A AV S FA N A S e WAL g BEAR A VY. CCIN2P3 143230 279.7T8B
U9 FE NODE S FE NODE FE NODE scheduling group | g4 ﬁi;x‘ bisx* Disk” DSk~ DSk DIk sk Dbisk Disk Disk bisk DK "Dk “Biek “BEK [BEK ek ‘ A B Ssomes 1 ~ . At /] [ R ! “g fl &y v .' :3'.‘ . \ r—— i
9 servers 80Gbps Uplink default.0 = 800 MB/= <k Y| /| VY IRV
18 boxes DISK | DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK  DISK = _7,:2 :::: 4 __', " [ © | || . | CNAF 239913 468.6TB
© 650 MB/s . | ,‘ v . R - w‘ 'N"'hx"‘. ','.“"\OOx 4'.‘, . PN it
DISK | DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK  DISK g 600 MBYs ¢ |1 \ Aea e B P2 Py Y »'u“ { Y ] ey P . N 2 *‘ GridKA 187327 368.9TB
& S50 MBJs \{/ 1 4 A o W \ ¢ | \ % / . [ o AROAAOA
12Gbps DISK | DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK  DISK = soo MS:s baz 2l P | A ” \“’.‘ d x P e u 4 r‘ .\"" ".‘*V...“’ ¥ Yy
- - @ asomers{ |/ | ¥ Vet "‘-f’ '\,‘ % ‘ KISTI 51914 101.4TB
JBOD JBOD JBOD JBOD JBOD 400 MB/s | | \ o~ A |
g ) ssomess | | o J N4 \ | KISTI_GSDC::CDS |
S I:%z':::* SCh:d:“nlf g;oupg’ DISK | DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK | ) 2ol g . " |I ; RAL 45023 87.9T8B
= € ) . efault. 250 MBJs | ¢ |/
= > * Total ty =18,144TB (= 12TB * 84 disks *18 b ) < ‘
S . E(o)Sav::*vsvi;:iazl.Slf82 (released on 2022.4.12) o e * Thanks to spare FSTs, g::f, ,&w,fﬂ,-&.'”-";l‘j‘:& oo tiea ineL iR """"'&-"7""“';'@:‘;‘;\“"."»%""““"“":““ I R e e T N Rty peegali e "“"w NDGF 100635 196.5TB
. f : _ f * Data are still accessible if 6 FSTs are offline * Data loss rate in a year is ~ 8.6 X 10-5%, where 5 disks are failed 100 MB/s | | B o e e S %
E.Oi:soig::oTzngzoa:z::;:;?f:tnhi:nZja/l/n?tr:u(:ZZ:(/-oefoioﬁeS:;:/er‘sg;_oii(:f:ocker « Data can be written if 2 FSTs are offline simultaneously, considering 1.17% of AFR in practice el “' W '._’ )Y o P ) RRC KI 110479 216.8TB
play ps:iig ’ ! & & * One node (= 2 FSTs) can be turned off for maintenance at any time cf. vendor published AFR is 0.35% (AFR = Annualized Failure Rate) o8l 1 | 12 | 13 | 14 1s
Oct 2021 ~
[ - CCIN2P3::TAPE — CNAF::TAPE — FZK:TAPE —— KISTI_GSDC::CDS —— NDGF::DCACHE_TAPE - RAL:TAPE - RRC_KI_T1::DCACHE_TAPE -» SARA:DCACHE_TAPE| ) SARA 23566 4618

System Architecture QRAIN(12+4) Layout

CDS Operation for ALICE

Fully commissioned since Nov 2021

Current snapshot of the CDS in the ALICE monitoring system

Significant but endurable
EC induced traffic observed

CDS Power Consumption (2021-2022) s

History of Storage Elements usage

http://alimonitor.cern.ch/stats?page=SE/table

Custodial storage elements

‘ Total ‘ Used

CDS filled up to 4.7 PB from Jan to Jun

TCO (KRW/TB) TCO (USD/TB)

s CDS Commissioning Tape (2012-2018) Procured 281,692.37 246.18
AliEn SE Catalogue statistics Storage-provided information Functional tests Last day add tests Demotion IPv6 B'n 1579 689 e : ape - .
SE Name AliEn name Tier Size Used Fr:e Usage No. of files Type Size Used :re: Usage Version EOS Version add get rm 3rd Last OK add Successyful Failed factor add : E s TeSt Data tr‘ansfer‘ from ALICE LOWGSt eStImate 193’034 168
1. KISTL_GSDC - cDS  ALICE::KISTI_GsDC::cDs [ I ESBIBE +.72r8 11.07pPB[29.9% 10,856,926 FILE [ EEHIREIIBIEEEIEE .80 P 43.68% [Xrootd vali2i8 15.11.2022 04:53 [INZE 0 0 2 |
Total 15.79 PB 4.72PB 11.07 PB 10,856,926 15.79 PB 6.895 PB 8.89 PB 1 1 1 1 1 Dec | 17.77 176 ( C?/IS (2019-2025) 4% 107,736 94
e per Maintenance rate o
= WLCG Tape Challenges 2021 including annual 3% 6% 109,992 96
ALICE RAW data replication to the CDS 6Jan~2Jul Peak traffic IN + OUT = 4.172GB/s + 3.218GB/s Average transfer rate = 328MB/s . increase of electricity) 20% 125,784 110
e .| =7.39GB/s = 60Gb/s - e i e b 20
Networktraffc on ALICE:IST| GSDC::CDS ‘ 6 Jan ~ 2 Jul o e | = Jan I Mar [ Ma e T Aus — o T R Mar I Me e Aus T - o T — o
== IN: transfer + re-distribution = 14.3P | Y | s
== / ' IE | | { ] Average kilowatt per month
- ‘ S 7.8 17.72kW
::s A 5PB § ........................................................................................................
- H \ “ II “l‘ ‘ | J ﬁ y = Aggregated power (kW) measured from 12 PDUs that servers,
f & M I “I‘ ﬂ“ il ’ ‘ JRIIERIEER IR R "*1 enclosures and switches of CDS are connected
MmN o ’ — 4
- . OUT: re-distribution = 9.294PB T : =E _— : ' : 0.14kW/PB
: ' 17.07kW
DomIImomI V - : { Apr Hay - . = . - = .
[Total Size]=4.728PB  Re- dlstrlbutlon Trafflc induced by EC 6 Jan ~ 2 Jul LHCOPN - KREONet2 o — o e = o 5 —
Time

Current operations and planning of CDS @ EOS Workshop 2023 9 Cost analysis Tape vs. CDS @ CHEP2023



LHC Networking - OPN

Dedication to LHC Raw Data Transfer between TO and T1s

LHCOPN Map of KREONET2 2023

CN-IHEP KR-KISTI TW-ASGC RRC-KI RRC-JINR PL-NCBJ
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 20Gbps dedicated links from Daejeon to Geneva
provided by KREONet2 with its 100Gbps lambdas W
* Primary optical fibers: Daejeon-Chicago-Amsterdam-Geneva T | e
(Backup links through Daejeon-Seattle & GLORIAD-consortium)
 KREONet2 directly reaches Geneva from Amsterdam PoP
» Provisioning of 100Gbps by end of LHC RUN3 or * Upgrade (every:3y)

v" complete on next JUNE
before the start of HL-LHC (RUNA4) 7 e 350Gbps to 510Gbps

v" New Singapore PoP
v Global 100G ring
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(Americas Lightpaths Express &Protect)

KREONet2/GLORIAD- KR Global R&E 100Gbps Network

Global Ring Network for Advanced Applications Development




LHC Networking - ONE

Towards full mesh reachability among Tier sites for Big sciences

LHCONE L3VPN: A global infrastructure for High Energy Physics data analysis (LHC, Belle Il, Pierre Auger Observatory, NOvA, XENON, JUNO)
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Provider network PoP router  gngarennsce
= indicates link provider, not use

2~ Not currently connected to
LHCONE

e

NDGF-TL Dotted outline indicates distributed site

[':] Exchange point a1 Blue dashed outline indicating a WLCG
-1 federation site not currently on LHCONE

ASGC, Taiwan
ESnet transatlantic, USA

=== NICT/NCCC/SingAREN

RedCLARA, et al

s ANA-300/400 - Various links provided by CANARIE, ESnet,

KEK Belle Il Tier 1/2
Colored outline indicates LHC+Belle Il site

JUNO JUNO

GEANT, Internet2, NORDUnet, SURFnet, SINET,IU/NSF

https://www.dropbox.com/sh,

adxfo58j0jlraz/AADsB5K8fISHOFfhCiAdeCtea?dI=0

4 GEANT and CANARIE have shutdown the peering between their
as a result of the Ukraine war.

VRF and KIAE, as

11

UAM-LCG2

Milano, Romal,

Pisa, Napoli :
Torino

Toma]_}

¢ Asia-Pacific VRFs - Current Status

CANARIE
CAAS6509

ESnet
US AS293

Internet2
US AS11537

D s
o = ' Transpac
R : US AS22388
'R H
r H
HERY  SINET / :
ThaiREN LI P AS2907 VI ‘ .
TH AS24475 P ] -
] [ JGN ‘ . » CERNlight
CERnet JP AS17934 J CHAS20641
CN AS23911 e/ ASGCNet
2 TW AS
_____ /4 NORDUnet
CN AS7497 EU AS2603
HK: AS24490 v -
SG: AS24490 KREONE T .
KRAS17519
Asia-Pacific
Not Asia-Pacifc
NKN LHCONE connection
IN AS55824 GEANT [ LHCONE mutual transit
"""" Connection in place, but no LHCONE
EU AS20965 = = % % Missing connection
LHCONE on KREOENTZ2(2023)
new 100G
Daejeon Seattle Amsterdam
KREONET2 100G KREONET2

KREONET2
AS17579

AS17579

AS17579

100G

Internet2
AS11537

GEANT
AS20965

KREONET2
AS17579

.

Hong Kong

Chicago

KIAE
AS57484

100G

KREONET2
AS17579

KREONET2
AS17579

100G

CERN

AS20641
AS61339(RS)

TEIN

Internet2
AS11537

AS24489

* Our Policy : allow transit

* Policy that allows transit via KREONet2 resolves
missing connections in Asia-Pacific region



About KISTI CMS Tier-2 o kit

KISTI CMS Tier-2
WLCG Tier-2 site for CMS experiment

KISTI CMS Tier-2 focuses on providing
resources for CMS experiment rather than

supporting domestic users

* Due to the presence of separate CMS Tier-3 site
(T3_KR_KISTI)

* CMS Tier-2 History

12

2017 Mar. : Register as an EGI site (KR-
KISTI-GSDC-02)

2017 Aug. : Register as a CMS Site
(T2_KR_KISTI)

2017 Sep. : Enable CMS PhEDEX Link
(Joining CMS Data Transfer system)

2017 Nov. : Starting CMS T2 Testbed after
passing the SAM test stably

2018 Apr. : KISTI-CERN MOU Signing
Ceremony for CMS Tier2
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HTCondor CE (condor-ce.example.com) HTCondor (pool.example.com)
condor-ce submitter Central Manager
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_ CE : HTCondor-CE 5 —

|
|
| C condor_master
|
|
|

)
condor_schedd )<
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KIST] 2megeena KISTI CMS Tier-2 Site Report oI eI ZADIRKISTI

A SLIDE TITLE

CMS Tier-2 Infrastructure » Storage Usage

‘i, CMS Tier-2 2~E2| K| AF=EH
wWLCG

Vel LG Camputing Ced
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I I 10G Ethernet I
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E I dCache Pool Servers (9EA) |
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Internal HTCondor

— 0 M O W — O N O STNOS O~ CNMNS OSSO WOWNNWMO W — o
T TN TR QAR QT QOQ T aao o & ald
y — = = = = = NN NN MOMOMONOMS-=S st < < < W0 WWWwWwWwWw O oo
0 OO0 000 00000000000 000000000000 OO O
\ sANswragc T f + T T T T T 7Y% 7Y% 7“Y%7% 7“7 % Y Y v v v v v v v v % O°9%v N, ]
. ¢ . A . M MM MMOMMMMMMMMMOMMMMMMMMMMMMMIMmMIM@MmMMmMMm
\ | 200TB OO N NN NN NN NN NN NN NN N NN
‘ Ethernet (10G) p——————————4 OO0 000 00000000000 000000000000 00O O
| 2 NN NN N NN NN NN N NN NN NN NN N NN NN NN NN
Compute Node
712 Cores

O Computing : 712 cores (~15 kHS06) | CDisk 1,761 TB (Usage 75.70%)

Job Activities ) ' Data Transmission

Efficiency matrix - by Experiment_Site (ES) v 3 0 I STI Ti e r_ 2 D at a Li n k

Src_exp_site\Dst_exp_site T2_KRKISTI

TP : : | -Tier-Olink : 1
~1.15 million jobs during this year - Tier-1 link : 7

T1_ES_PIC 13%

- =Tier-2 link : 46

- - 0
- Tier-3 link : 5
T1_UK_RAL 58%

T1_US_FNAL 83%

T2_AT_Vienna 62%

200K

T2.BEIHE 62%

150K

Volume Transfered / Number of Transfers

Data Traffic O— «=

100K

=
—
] I l I . Average : 68TB /month:

== Analysis Cleanup LogCollect == Merge == Processing == Production

300TB -
3 100K §
Total : 681TB: 2
L} w (1]
2 )
o
=
3
o
50K @
@
(1]
7]

0

an 5/1 6/1 7 8/1 91 | 4
04/01 05/01 06/01 07/01 08/01 09/01 10/01 11/01 12/01 01/01 02/01 03/01

= CMS == Transfers

Dr. Ryu, Geonmo



KiST} Z=aepiagserel
l, I Korea Institute of Sclence and Technology Information
‘ - wwwkistl.re kor

CMS

Site
T2_FR_GRIF_IRFU
T2_RU_JINR
T2_DE_DESY
T2_HU_Budapest
T2_IT_Legnaro
T2_DE_RWTH
T2_UK_London_IC
T2_FI_HIP

T2_US_Wisconsin

T2_KR_KISTI

T2_US_Caltech
T2_CH_CERN
T2_PT_NCG_Lisbon
T2_FR_GRIF_LLR

T2_UK_London_Brunel

WLCG Tier-2 Service Availability / Reliability

Reliability
Overall in 2023
93.51%

Monthly target of WLCG : 95%

CMS Tier-2 Availability/Reliability

Availability

94.20%

098.74%

98.69%

98.39%

98.08%

97.89%

08.40%

98.33%

98.14%

97.42%

97.59%

96.86%

97.40%

97.20%

Availability

Reliability v

Overall in 2023
94.35%

2719t 201 9st

GHIOJE] HElAl S&71E KISTI

00.11%

98.74%

98.69%

98.56%

98.53%

98.41%

98.40%

98.38%

98.14%

97.67%

97.59%

97.42%

97.42%

97.23%
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 GSDC-LDG (LIGO Data Grid), a gravitational wave data
analysis computing environment at the request of the Korea
Gravitational Wave Research Foundation (KGWG) in 2010.

* In 2019, the International Gravitational-Wave Observatory
Network (IGWN) computing environment was established.

* Currently, the GSDC-LDG system operates as an
iIntegrated system that can be used simultaneously by

global and domestic users.

Dr. Bae, Sangwook 16
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2010 2011
GSDC-LDG 2012 200 core, 100TB
Service Start - 24 core, 5TB - 80 core, 5TB - HTCondor
- HTCondor - PBS
- 420 core, 150TB
2013 - HTCondor
2016 2015 2014 420 core, 150TB
- 864 core, 550TB 2017 - HTCondor
- HTCondor - 864 core, 340TB - 636 core, 150TB
- HTCondor - HTCondor
- Puppet, forman
- 996 core, 550TB LIGO| \/C Computing Resources 9@
- HTCondor 2018 s i el 0SS o s
- Added RAM (minimum 7266 s o
906 core, 550T8 2019 2020 2021 .
- Enabled Tier2 Service 201 9 I—VC Meetmg
- HTCondor, HTCondor CE - 996 core, 550TB - 996 core, 550TB
- Added 3 GPU Server (with P40 3 GPU Cards) HTCondor - HTCondor
Dr. Bae, Sangwook - Added 3 GPU cards



T GSDC-LDG Overview e

/ \

: Idg-ui.sdfarm.kr
Tier3 Job N Idg-z:m.sdfarm.kr
(HTCondor)
User Open Science Grid
Idg-t2-ce.sdfarm.kr
Idg-ce.sdfarm.kr
(HTCondor-CE, HTCondor)
'IGO Data Grid Job
w RA 550TB ‘996cores
18
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LIGO KAGRA

KAGRA Data

osg | LIGO Dat
ata TierQ

condor

~ HTCondor CE |

Batch System : HTCondor

| oo

condorI cvimfs ]

Worker Nodes l oy

— ‘ Storage

Ul
Authentication

Proxy
Bae, Sangwook

Computing Resources Storage Resources
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» Computation Resource

996 72GB X 27
Work Node (66 servers) 96 GB X 33
384 GB X 6
Ul CE,LGM LDAS,LDR o0 24GB X 5
(5 servers)
Total 1056 7416
Work Node
(GPU) 3 Servers 6 GPU Cards (P40)

» Storage Resources

Mount on Size Used Avail Use Total
LIGO /data/ligo/ 400T 250T 151T  63% @ pool0.gsn.sdfarm.kr:/ifs/service/ligo
KAGRA /data/kagra/ 150T 76T | 75T  51% pool0.gsn.sdfarm.kr:/ifs/service/kagra

Dr. Bae, Sangwook 20



KISTI Tier-

For Domestic Researchers

* Unified HTCondor Clusters provided for different experiments
* Quota and groups are managed by HTCondor Negotiator
* Application distributed by CernVM-FS

Il o - | : = —
resource allocation via
match-making

subscription

.*
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.
.
.
.
.
. .
.
.
.
.
.
.
.
.
.
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*
3

.

. .
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.
‘e ‘e
‘e
3

job submission

/{aIicé}cms,bio}/home
/{alice,cms,bio}/data
/{alice,cms,bio}/scratch

Workers
shared
CMS T3
BIO

- ,_,—— a - .:!:'
) == 76 Workers [*=
) = 4.5k Core [= "

H = o=
D
. |7 == | § o=

Total 4.5k cores

nfs
<

i

= squi

A A
a )
*l ] 4
"- I
f
il | i

d-proxy
@ Ll Gl
Squid-Proxy shared with KISTI
T1 & T2
21

A Large lon Collider Experiment

Analysis facilities (AFs)

= o
Single access to
Input data

©)

o

Analysis
train
(@]

@)

ALICE

New element of the computing model
Data transferred to AF from TO/T1s/T2s
Goals

Provide a location with comprehensive data samples
from asynchronous and MC data processing at ~10%
statistics

Fast tuning of analysis algorithms - once ready, run on
full sample on the Grid

First data and low statistics analysis (if compatible)

Incorporated in the Grid framework
Sites tuned for fast I/0 between storage and CPU

Approximate total size 6-8k cores, 10PB storage
~15MB/s/core throughput

e As of today - GSI Darmstadt and KFKI Budapest (35 of
the AF target, looking for more suitable sites) 13

Dataset staging

LHCONE on KREOENT2(2023)

aaaaaa

—
LHCONE |

» Upgrade (every:3y)
v complete on next JUNE
v Bandwidth : 350Gbps to 510Gbps
v New Singapore PoP
¥ Global 100G ring

Compact Muon Solenoid

cvmfs
stratum-0

Applications




Supporting Domestic Research

Providing data storage, analysis pipeline and access

* Adapting the knowledge learned from operating Grid facilities to domestic region

* Dedicated optical links provided by KREONet for efficient data transfer and sharing

> No need to move data by using external drives and overseas delivery

PAL
L./

4 ) > No need to own and maintain private cluster at individual labs

PAL-XFEL

* Data analysis pipeline running on compute clusters

[
ffff \

,
T
‘\

{

78 Daejeon

Y

* User access to data and analysis pipeline without geographical constraints

= Significant reduction of time in research activities

Data Analysis Pipeline

ccraionns J e J s J cisreu') soor
Cheetah CrystFEL Geant40 cryoSPARC
ng [MPI Job:

Yeonggwang A “%'}Pusqn Data Access
’ : : "
P National Univ. ' - Communities
- Ok | , | @ = ocowrace il CE)
6 - Cryo-EM , .
R : Computing ¢------- - Storage
Q Nodes Raw & filtered Data
J 88 Q

Large Scale Research Facilities Computing & Data Hub User Access
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