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Pledges and Collaboration

WLCG Tier-1
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KISTI Tier-1 Infrastructure Overview KISTI

SINCE 1962

6,920 Job slots, 20PB Storage,
20Gbps dedicated link for OPN

%\ WLCG CRIC y publish Accounting

Simulation Organised Analysis

CERN

Reconstruction User Analysis

HTCondor-CE

: scheduling
Job Broker Alioggtion - »EEVCIEIEEY HTCondor
8OPB . e e,
Erasure-Coded storage 5
ALICE 02 real-time data transfer (> 25Gb/s required) Archival
Detector 02 Buffer

80PB/yr Storage

CDS B
EOS EC Storage
Usable = 12 PB
RAW = 18 PB

LHCOPN

KISTI-CERN 20Gbps

UK-RAL IT-INFN-CNAF
1 1

Tape Library decommissioned
100Gpbs became a standard Nov. 20271

nsp7|E00x et = Disk based Archiving
HIO|E 2 M-S HHr=KISTI System (CDS)



KISTI

KISTI Tier-1 Computing

KISTI Tier—1 has been providing reliable and stable service

[ KISTI, 1.1% A
. A

|US: 6 |
{Brasit 0.48%

T —
[The Netherlands: 0.57% |
O Current CPU commitment 72kHS23) )
60 node X 32 core B/
[Nordic Courtries: 2.73%/ ]
[Mexico: 0.02%)
Japan: 0.59%

25 node X 40 core RN

O 1.1% Contribution to Total(TO+T1+T2) ALICE Computing

{CERN: 50.36%]

25 node X 160 core | ' '
2 i ‘s ¥ ? India: 0.26%
= Max 6,920 concurrent jobs | tr i

h Renubb
C: 172%

O 2024 pledge: 63kHS23.

©® Armenia @ Brasil ® CERN @ Czech Republic ® Germany @ Hungary @ IN2P3 @ India @ Indonesia @ INFN « Japan @ Mexico @ Nordic Countries @ Poland @ RDIG

Republic of Korea ® Romania @ Slovakia ® Thailand @ The Netherlands @ UK @ US

2.9 million jobs done for the last 12 months >
Intense ALICE Activity

Active Jobs in KISTI_GSDC D)

>100% due to a significant number of 8-core jobs

0% on Average

Enabled Multi-core/Whole-node Submission
i
Multi-core jobs since April New worker nodes deployed
8-core jobs 160 cores (10.78 HS06 / core)

790 GB memory




KISTI Tier-1 Storage KISTI

SINCE 1962

DISK (8,000 TB) / CDS-Tapeless Archiving (12,000 TB)
CEZEZD O XRootD based data handling (1,500 TB)

- 1 redirector + 5 storage nodes

( Disk (£05)) O EOS based data handlmg (6,500 TB) Usage ' 1,620 TB, 27% Read Availability 97.98%4 Write Availability 98.77%

- 2 MGMs (duplexing) + 5 FSTs (storage nodes)

© EOS based Custodial Disk Storage (12,000 TB) Write Availability 97.87%
(s )

- 3 MGMs (HA) + 18 FSTs (12+4 RAIN, 2 spares)

Q Storage status for last 12 months Q

5.722PB [ s
1431P8 e 0 |
2768 PB / 5,766TB|(37%)

nere- +4.5PB of disk capacity deployed for EOS disk storage 4.292P8

3815PB
9537P8 \ 3338PB
7153p8 2384 PB 1,620 TB (27%)
1907 PB
4768PB ‘ 1431PB {*** DISK (EOS)

2sars{ 1PB of RAW transferred during the WLCG Data Challenge 24
| 976.6TB m

Size
Used

2384 P8 f 488.3TB
1,172 TB (81%)
08 Jan  Feb  Mar | Apr  May | Jun | Jul | Aug | Sep = Oct  Nev  Dec | Jan | Feb = Mar
ST | Feb | Mar | Apr | My | Jun | Jul [ Aug | Sep | O= | Now | Dec | Jan | Fe& | M= 2023 | 2024 4
| 2024 I
- KISTI_GSDC - CDS —=KISTI_GSDC - EOS - KISTI_GSDC - SE2| —+-KISTI_GSDC - CDS - KIST|_GSDC - EOS - KISTI_GSDC - SE2| A
Disk Reading y; - Disk ertlng
KISTI_GSDC::CDS § oo™ xism_csoc:cos | g o0 N
KISTI_GSDC::EOS 2 KISTI_GSDC:EOS 2
KISTI_GSDC::SE2 3 KISTI_GSDC::SE2 3
Jan | Feb Mar  Apr  May Jun Jul | Aug  Sep Oct Nov Dec Jan Feb Mar 2 Jun Aug 2
2023 2024 5 zozz zou s
Colormap [l 0 - 80% 1 80 - 90% 90 — 95% 95 — 98% W 98 — 100% W 100% Colormap [l 0 — 80% " 80 = 90% 90 — 95% 95 — 98% M 98 — 100% B 100%
Statistics Statistics
Data results of ding tests Overall Data Individual results of writing tests Overall
Link name Link name
Starts Ends Successful Failed Success ratio Availability Starts Ends Successful Failed Success ratio Availability
_TI_I.§I—7 I.é KISTI_GSDC::CDS 31 Dec 2022 23:01 13 Apr 2024 03:21 11090 243 97.86% 97.90% KISTI_GSDC::CDS 31 Dec 2022 23:01 13 Apr 2024 03:21 11094 243 97.86% 97.87%
KISTI_GSDC::EOS 31Dec202223:17 13 Apr 2024 03:37 11017 236 97.90% | 97.98% KISTI_GSDC::EOS 31 Dec 2022 23:17 13 Apr 2024 03:37 11114 140 98.76% [INSBIAZ%

E“ 0[ E1 * KISTI_GSDC::SE2 31 Dec 2022 23:11 13 Apr 2024 03:31 11145 132 98.83% [INOBIE50  KISTI_GSDC::SE2 31 Dec 2022 23:10 13 Apr 2024 03:31 11074 206 98.17% [INSEZS% 6




WLCG Data Challenge 24 KISTI

SINCE 1962

Centre | Target rate Average
GB/s achieved GB/s

WLCG Data Challenge 24

IN2P3 0.4 0.6 (+40%)
CDS Participation as a Tape KST | o0z | 026 (2%
GridKA 0.6 1.12 (+90%)
NDGF 0.3 0.35 (+15%)
» Transfer of real Pb+Pb data collected in 2023, 34PB in total NL-T1 01 0.25 (+150%)
« 1PB of data being transferred after the challenge, ETA end of March RAL 01 0.58 (+500%)
CERN 10 14.2 (+40%)

SEs average transfer rates

Tuning phase

Target: 0.2GB/s
Tuned to 0.23GB/s Total 1PB

Exorcised 116578 Steady state Pb+Pb data transfer continuing

/‘m@/

850 MBj

800 MBj:

750 M3y

700 M8

o 650 MBJ:
i
@
2 500 M
)
B 550 MB)
c

= 300 MBy:

450 MBjs

400 MBjs

250 M2y

250 MBjs

'
ppd J' WA A AR

150 M2y

Log majs

+ KISTI_GSDC::CDS

Tpepy|goloay,
GIO|E{ 2 MAS HIR=KISTI ’



WLCG Tier—1 Service Availability / Reliability RS

(@ Keeping top most quality of services ¢

Reliability Availability

Overall in 2023 ~Mar. 2024 Overall in 2023 ~Mar. 2024
ALICE 97.3% 97% 97.3% 97%

Monthly target of WLCG : 97%

Participating in WLCG operation meeting every week,
closely collaborating with WLCG members

@ WMonthly Availability (%)

2023 . 2024

|Jan‘Feb‘Mar‘Apr‘May‘Jun‘JuI ‘Aug‘Sep‘Oct‘Nov‘Dec‘Jan‘Feb

Availability =~ 98 97 99 100 98 94* 98 98 99 98 95** 97 97 97

Tup * the scheduled downtime for network security vulnerability check
Tup+(TpowN—TSCHED pown)

* Reliability =
** Network Issues: Misconfiguration on LHCOPN backup link has affected the site availability

Tup - Close collaboration with the KREONet service team to address the issue
Tup+Tpown

* Availability =

FyBpy|aolnay,
HIO|E| 2 MIAtS HIR=KISTI
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KISTI Tier-2 for CMS KISTI

SINCE 1962

CMS Tier-2 Infrastructure )

Storage Usage )
3,500.00

3,000.00 +1PB of disk capacity deployed \>®
2,500.00

Grid .qn., Server ron 2,000.00
s o
1,000.00
E - 500.00
e
ﬁ '\'«”’&ﬂ:\v”’é’p\:\f”"ﬁb&w”fé\Dwff«”g%&m”’@Q}"’@9:?”091"&91‘*’&91‘*’&Diy&ib‘& .
Compute Node _Ethernet (10G) iSCSI Network m
Computing: 1,424 cores (~15kHS23) Used =—=Total
2024 pledge: ~24kHS23 Disk: 2,800TB (Usage 1,428TB / 49.8%)
(Computing) New workers (1,920 cores) will be deployed 2024 pledge: 1,800TB

e nigsen <O KISTI Tier-2 Data Link

To.CH CERM - Tier-0 link : 1
: 1.15 million jobs in the last 12 months e fr-1 fin

- Tier-1 link : 7

TIESPIC . .
S - Tier-2 link : 46
- : - Tier-3 link : 5
TI.USFHAL
- - T2AT Vienna
T2BE_IIHE
Volume Transfered / Number of Transfers
Data Traffic O—> B
50K - Total g 681TB £ .
Average : 68TB /month s
: . . R '
. .
I D[:W“ os/m os/m arm o801 osm 1001 1o 1m 01m -—cms - . . . . . - . u - Tranaters.
— Analysis — Clearup — LogCollect — Merge = Progessing == Production



WLCG Tier-2 Service Availability / Reliability KISTI

Reliability Availability
Overall in 2023 ~Apr. 2024 Overall in 2023 ~Apr. 2024
ALICE 97.84% 97.95% 97.82% 97.95%

(1)) Monthly target of WLCG : 95%
@ y targ

Site Availability + Reliability
T2_US_Wisconsin (T T 99.55% sEInm 929.55%
T2_CH_CERN Hsnn 929.31% Hmmm 99.31%
T2_UK_London_IC nm 9912% T1111111] 9912%
T2_TW_NCHC nnm 99.10% sanmnn 99.10%
T2_DE_RWTH isnm 99.07% minnn 99.07%
T2_US_Nebraska (TT1I11]) 99.06% CTTTT111] 99.06%
T2_CN_Beijing finm 99.05% SEENERINS 99.05%
T2_AT_Vienna s 99.04% siaRInan 99.04%
T2_BE_IHE nnm s8.98% smnn o8.98%
T2_RU_JINR ninn 98.95% LI 98.95%
T2T_Legnaro TTTIL]) 98.79% (TT11111] o8.79%
T2_FI_HIP Enn 28.67% saRaEn 98.67%
T2_1T_Bari nnn 2813% i 9813%
T2_PL_Swierk snmn 98.05% N °8.16%
T2_ES_CIEMAT TIITILT] 98.00% T 98.00%

I T2_KR_KISTI FRIRRRRRRRNRRR RN R RNRRI NN 97.95% SRRRRRRRRRRRENR NN ] 1 97.95% I
T2_HU_Budapest 97.32% mam 97.32%
T2_RU_INR s 9711% Hmnm 97.11%
T2_US_Purdue T 96.97% T 96.97%
T2_UK_SGrid_RALPP N 96.72% siananng 28.93%
T2_BR_SPRACE immm 96.06% N 26.06%
T2_US_UCSD N 95.91% nnn 95.91%
T2_US_vanderbilt 111]] 95.66% mnm 95.66%
T2_US_Caltech mm 95.32% nin 95.32%
T2_crH_cscs (T111] 95.27% N 96.29%
T2_DE_DESY (1]1]]] 95.05% mnm 95.05%
T2_PT_NCG_Lisbon i 94.01% 94.01%
T2_IT_Rome 93.89% 94.89%
T2_RU_IHEP (1] °23.71% 93.71%
T2_Us_MIT (11 93.2a% 93.24%
T2_PL_Cyfronet (1] 91.93% 91.93%
T2_FRUPHC n o1.92% 92.26%
T2_EE_Estonia [ ] 91.68% 92.10%
T2_US_Florida 89.02% 20.47%
T2_UK_London_Brunel 88.24% 88.24%
T2_IN_TIFR 87.36% 20.68%
T2_BE_UCL 86.93% m 93.74%
T2_FR_GRIF 86.32% 86.32%
T2_UA_KIPT 86.05% s 97.21%
T2_RU_ITEP 85.91% 86.28%
T2_1T_Pisa 78.48% 78.a8%
T2_ES_IFCA 76.0a% 76.04%
T2_BR_UERJ 69.42% 69.42%
T2_TR_METU 48.06% as11%
T2_UK_SGrid_Bristol 23.92% 23.92% )
T2_PK_NCP 0.37% 0.37%
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Tier-1/2 pledges & Asia Tier Center Forum




KISTI Pledges for 2024-2025

KISTI

SINCE 1962

Tier—-1 pledge: 10% Contribution to ALICE Tier—-1 Computing

ALICE Tier-1 Resources
(C-RSG Recomm.)

KISTI Tier-1 requirements
(10% contribution)

KISTI Tier-1 Pledges

O KISTI Tier-1 Pledges for 2024

- (Pledges) CPU: 60kHS23, Disk: 6.7PB, Tape: 12PB

2024 2025
2024 2025 2024 2025 . .
(installed)  (planned) - (Deployment) CPU: 72kHS23, Disk: 8PB, Tape: 12PB
72kHS23 | 72kHS06

CPU | 630kHS23 : 690kHs23 63kHs23 69kHS23 (6,920cores) : (6,920cores) Installed 2021 2022 2023 2024
Disk | 71.5PB 79PB 7.15PB 7.9PB 8PB 8PB CPU (cores) 3,880 3,880 3,880 6,920
........................................................................................................................................ Disk (TB) 4,500 4,500 6,500 8,000
Tape 107PB 123PB 10.7 PB 12.3 PB 12PB 12PB Tape (TB) 12,000 12,000 12,000 12,000

Tier-2 pledge

CMS Tier-2 Resources
(C-RSG Recomm.)

KISTI Tier-2 Pledges

O KISTI Tier-2 Pledges for 2024
- (Pledges) CPU: 24kHS23, Disk: 1.8PB

2024 2024 2025 :
- (Deployment) CPU: 17kHS23, Disk: 2.8PB
2024 2025 (installed) (planned) (planned) (Deploy )
| 17kHS06 24KHS23 24KHS06 (CPU) New 12 workers(1,920 threads) to be deployed this year
CPU | 1,600kHS23 : 1,900kHS23 (1,424cores) (2,088cores) (2,088cores) and to replace old HW
SSSSSSTTIIN! RSSO SO SO (L.1%) (1.26%)  : . (L.5%) . (Disk) 1PB of Disks added early this year (1.8PB -> 2.8PB)
. 2.8PB 2.8PB 2.8PB - e tias !
Disk 149PB 175PB (1.88%) (1.88%) (1.88%) Tier-2 pledge target: 2% of CMS Tier-2 requirements
Incremental strategy due to budget limit

Bsp7|eolma),
GIOIEI2 MAIS HH=KISTI
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HPC for ALICE @ KISTI RS

KISTI (Korea Institute of Science and Technology Information)

e Government-funded research institute founded in 1961 for national information services and Supercomputing
¢ National Supercomputing Center -
- Nurion (Cray CS500 system): 25.7 PFlops, ranked 11th of Top500 (2018) = 46th (Nov 2022)
* New HPC System will be deployed in 2024 or early 2025, 600PFlops (Top 10 ranking target)
- Neuron - GPU system, 1.24 PFlops
- KREONet/KREONet2 - National/International R&E network

KISTI HPC testbed for ALICE experiment

e Collaboration with KISTI Nurion Team & CBNU (a member of KoALICE)

Done jobs in KISTI_GSDC_Nurion

{ HPC (Nurion)
+ 25.7 PFlops
* 8,305 Knight Landing nodes
+ 21PB Lustre Disk storage
* OPA Interconnection

EAEEEEEERN

oo i + PBSPro
2
1% g :
g = - Active jobs in KISTI_GSDC_Nurion
U E =
s 2
| : 7 o T
3 10
R
S. s o :n:ls:ls':nnmaonnazn: o‘:: | |
Central Services JA submission ito'Services e
+ TaskQueue - > : \éO—Boxt Entry (CE) 3
* Catalo R itori * SOMPUID STy 5
9 Monitoring + Storage Element (SE) s
H LICE * Squid-proxies for CernVM-FS
o1
_' s 7 Aoln 0.05 J
‘I‘I-—I- IEl—'—E‘I.’ © 3478716717 1815 20 21 22 23] 247 28] 26 z'lnzssoul

&
\-"‘E

HIO|E2 MAfS HFRLEKISTI A e

-~ RUNNING ASSIGNED « STARTED -« SAVING -=- ZOMBIE

|
(L




Asia Tier Center Forum KISTI

SINCE 1962

Governance to solve common issues and
troubles faced by Asian Tier centers

-

2023.11.01wes) = 2023.11.03r» | Maison Glad Jeju

+, The 7 Asia Tier Center Forume>

* Jejuisland, Korea
- co-hosted by KISTI GSDC, KREONet, SUT
- 1-3 November 2023
* 40 registered participants (15 institutes from 8 nations)
- CERN, ASGC(TW), BRIN(ID), IHEP(CN), Hiroshima U., ICEPP(JP),
KEK(JP), KISTI(KR), Rajamangala U.(TH), SUT(TH), TIFR, VECC(IN)

 Status and updates on Asian sites(8 sites), experiments(ALICE, Bellell, LIGO), and networking(LHCONE), Special sessions for
HPC/AI

* Discussions on ideas or ways to support each individual site and collective activities in Asia
- Developing support models towards a strong collaboration in the region to cope with challenges

* It provides a place where the Asian sites can share and discuss any issues to resolve in a collective way

ICEPP © @) kisti

2 2 — G e www.kisti.re.kr
The University of Tokyo KEK-JAPAN L/

F I, N
3

s 2@ Carr@

FyBpy|aolnay,
GIO|E{ 2 MAS HIR=KISTI
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ALICE Tier—1/Tier-2 Workshop KISTI

SINCE 1962

ALICE Tier-1/Tier-2 Workshop in Seoul

* Seoul, Korea
- co-hosted by KISTI GSDC and KSHEP

ALICE - 16-18 April 2024

16-18 Apr 2024
Hotel President
Asia/Secul tmezane

* 45 registered participants (15 institutes from 12 nations)
(J)v/.uwe»t. The Eleventh Annual ALICE Tier-1/Tier-2 Workshop will be co-hosted by the Korea Institute of Science and - CERN’ GSI(DE)’ Wigner Center(HU)' INFN(IT)’ LBNL' Oak Ridge NL(US)’

Technology Information and the Korean Society for High Energy Physics in the capital of South
Korea, Seoul.

O NPI(CZ), Pavol Jozef Safarik Univ.(SK), Univ. de Sao Paulo (BR)

Univ. Politehnica of Bucharest, Western Norway Univ, CBNU, KISTI(KR)

* Status and updates on Tier-1/Tier-2 sites, Assessment of ALICE Grid
operations, middleware(jAliEn), storage capacity

Evolution of [AIIER after 3 years of Incersive operasion Costn Grgoras B e U e ) US w3 - operancns and rescurces planning e
Floor Wogart Nai™ Hoted Presciwd Py
Job pilot feanwes and job isolation LAV (B‘llﬂ~”" and cos - a S
15t oo “Mozart Hal, Hotel Presstert Fioor WAt Ha™ Hosed Prencry
m Mavta Bertran Feme
. e " " 20 Floor Woast 1l Hom Pt W ue CERN s role in WLCG Securnity Oparatons Jose Cartons Lo Duxan ot o
ALI(;ETIQHFI" er~2Wurkshm)inSequ[ 345t o “Wozar Hal, Horo President 1230. 1300 | |TeeALIE 08 wosmervesen s s soare e R R S ?
X Lunch break
Coftes troak.
The G Analysis Faciiy - see yow of cparaton under analyss loes
21 Faoin "Wt Halr™ Jaooed Fresaterd - 1ux»

NOMSSC . 608 : VA Viessitugon Ivreduction 10 Linue Forensics

Lumen beead.
3t Fioor “Mozart MK, Hotel Presssent 1200 1430

Thie JANER job cptimizer Haskon Ancke Reme Ness

315 Fioor "Morart M

The lang list
Har v
Mo B P st 1l Do Pomschrd nw-ux
Closecut
ALICE companting 5 Wrien WS imgreson
MO ‘s
3151 Fioor “Mozart
Fume of o KOSTI WG
Cofee break
33t Fioor “Wozar Halr, Horel Pressiens RN . raontT wee Kovoon WAN sveve one ces
The Site Sonar Toal for Infrasrucnsre Monioeing & Dynamic Job Marehing (R} L
Cative as
71 -c_l;l.leolnEI_ it e Wetart al* o Preweiet 1860340
U sSC= g oy

HIOIEZ M&S HHR=KISTI
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Summary KISTI

« KISTI-GSDC is a datacenter for data-intensive fundamental research by providing
necessary computing power, storage and services

« KISTI Tier-1 for ALICE is running stable and fully functional, providing high
quality of services.
- New and powerful machines were deployed to meet CPU and Storage pledges

- Tier-1 pledges have contributed about 10% of all ALICE Tier-1 requirements.
- Successful participation to WLCG DC24 in early this year

Tier-2 for CMS have been operating without critical issues
- New and powerful machines were deployed to meet CPU and Storage pledges

- Tier-2 pledges will be gradually expanded to reach the target (2% of all CMS Tier-2 resources).

KISTI HPC Project has conducted in collaboration with a KoALICE member and KISTI
Nurion Team

- Successful jobs have been observed since March this year

Experience and knowledge from operating WLCG Tier-1 and 2 has been transferred
to support domestic research area and has helped to improve research activities.

Bsp7|eolma),
GIOIEI2 MAIS HH=KISTI



7|z Ql=2) Ho]H =

ez oo KISTH

Thank You



