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Pledges and Asia Tier Center

WLCG Tier-1
Conclusions
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KISTI Tier-1 Infrastructure Overview KISTI

SINCE 1962

7,000 Job slots, 20PB Storage,
20Gbps dedicated link for OPN

Accounting

& WLCG CRIC I publish

Simulation Organised Analysis

CERN

Reconstruction

User Analysis

HTCondor-CE

: scheduling
Job Broker Alioggtion »EEVCIEIEEY HTCondor
80 PB
Erasure-Coded storage
ALICE 02 real-time data transfer (> 25Gb/s required) Archival

Detector 02 Buffer

80PB/yr Storage

LH C®P N KISTI-CERN 20Gbps
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| 1 1 Disk based Archiving System To be decommissioned

100Gpbs became a standard €bs) replaced by EOS

CH-CERN
D
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KISTI Tier-1 Computing KISTI

SINCE 1962

KISTI Tier-1 has been providing reliable and stable service Total CPU hours for ALICE Jobs
KISTI, 1.07% os <o s
O 1% Contribution to Total(T0+T1+T2) ALICE Computing v :%\:..h.‘.;t:{x i
O Current CPU commitment: 63kHS23 t X R
e

50 node x 32 core, 334 HS23/node Paand 0254 |

27 node X 32 core, 356 HS23/node ‘—1 JE—

25 node X 40 core, 472 HS23/node = = e

- 20 node X 160 core, 2196 HS23/node - —

= Max 6,664 concurrent jobs e —
China: 0.08%

O 2024 pledge: 63kHS23, 2025 pledge: 69kHS23

Active Jobs in KISTI_GSDC )

@ Armenia @ Austria @ Brasil @ CERN @ China @ Czech Republic ® Germany @ Hungary ® IN2P3 @ India @ Indonesia @ INFN © Japan @ Mexico ® Nordic Countries
@ Poland @ RDIG « Republic of Korea ® Romania @ Slovakia @ South Africa @ Thailand @ The Netherlands © UK @ US

3 million jobs done for the last 12 months

Intense ALICE Activity / . ] . .
Multi-core jobs since April 2023

8-core jobs

Number offobs
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KISTI Tier-1 Storage KISTI

SINCE 1962

DISK (7,500 TB) / CDS-Tapeless Archiving (12,000 TB)
ETE=), © XRootD based data handling (1,500 TB)

- 1 redirector + 5 storage nodes

{ DisK (EOS) O EOS based data handlmg (6,000 TB) Usage = 2,779 TB, 46% Read Availability 97.92%48 Write Availability 99.34%

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

e © EOS based CustodilDisk Strage (12000 T8

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

Q Storage status for last 12 months Q

:1:' ‘Avg 8.515 PB, min: 7.471 P, max. 11.01 P8 /
S S FN . S S MR st N S S — W——— W=
QI e —————— e i
= :7-:::: ............................
i e 2,779 TB (46%)
e 750 TB (51%)
“& Oct. 2022 Sep. 2024

Disk Reading k ' ' Disk Wr|t|ng
KISTI_GSDC::CDS i KISTI_GSDC::CDS
KISTI_GSDC:EOS KISTI_GSDC:EOS
KISTI_GSDC::SE2 KISTI_GSDC:SE2

oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Nov
2023 2024 2023 2024
Colormap [ 0—80% [ 80— 90% 90 — 95% 95-98% [l 98 —100% [l 100% Colormap [l 0—80% [ 80 —90% 90 — 95% 95-98% [l 98—100% [l 100%
Statistics Statistics
PP, Data Individual results of reading tests Overall | b Data Individual results of writing tests Overall
Starts Ends Successful Failed Success ratio Availability Starts Ends Successful Failed Success ratio Availability
KISTI_GSDC::CDS 25Sep 2023 08:45 24 Sep 2024 09:04 8688 148 98.33% [N KISTI_GSDC::CDS 25Sep 2023 08:45 24 Sep 2024 09:04 8738 103 98.83% [NOSIBAM
KISTI_GSDC::EOS 25Sep 2023 09:00 24 Sep 2024 09:19 8587 191 97.82% | 97.92% KISTI_GSDC::EOS 25 Sep 2023 09:00 24 Sep 2024 09:19 8719 59 99.33% [NOOIS49%
KISTI_GSDC::SE2 25Sep 2023 08:55 24 Sep 2024 09:14 8704 95 98.92% KISTI_GSDC::SE2 25 Sep 2023 08:54 24 Sep 2024 09:13 8708 92 98.95% [NOBS0%
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WLCG Tier-1 Service Reliability / Availability RS

é Keeping top most quality of services ¢

Reliability Availability

Overall in 2023 ~Sep. 2024 Overall in 2023 ~Sep. 2024
ALICE 97.3% 98.9% 97.3% 98.9%

Monthly target of WLCG : 97%

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

@ Monthly Availability/ Reliability (%)

‘ Oct | Nov | Dec | Jan Feb | Mar | Apr | May | Jun Jul

Reliability 98 95* 97 97 97 100 99 100 98 100 99 99

Availability 98 95* 97 97 97 100 99 100 98 100 99 99

* Network Issue: Misconfiguration on LHCOPN backup link has affected the site availability
Tup

* Reliability = - Close collaboration with the KREONet service team to address the issue

Tup+(Tpown=TSCHED p oy N)

Tup

* Availability = PrT—
upT/{DOWN
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KISTI Tier-2 for CMS KISTI

SINCE 1962

CMS Tier-2 Infrastructure J Storage Usage y)

Yvroee 2,500.00

Grid Auth. Server dCache Frontend / PhEDEx ~
(ARGUS) 1,500.00
1,000.00
4 -
- - - - ~
dCache Pool Servers (JEA) 500.00
Cache Servar
(CMS Squid) 0.00
e O eEeENeENONOOND N0 MO Y e oMo mMmOoO ™ e m
o oo oeacoe o gl Qe g Gl Qe G sl f o e ool QG ol
e e S MM MM S S S S DWW WD DD WO 0000 0O OO O
FIRFFIFIFIRIEIIILILIIIIIIIFTIIIIIFIIIIIIT
R EEEEEEEEEEE R R R EEE R R
Ethernet (10G) iSCSI Network s“""sssg“’.’r:g' CoocoooOoODOCOOoOCOOOOOooOOoDOOD00D00000 O
Compute Node L Lo B I o o B ot o L o It ot I ot I o It AV o I o B o VY ot o ot N o o o Nt N ot R o I B o L o I o B o B o B o |
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Computing: 1,424 cores (~17kHS06)

N
[=]
N
N
-

ledge: 2,800TB

<O KISTI Tier-2 Data transmission

- Tier-0 link : 1
- Tier-1 link : 14
- Tier-2 link : 48
- Tier-3 link : 3

Complef

1.3 million jobs in the last 12 months

180K
160K

140K

: 8§ :
80K N : 4
- I
2"“I Data Traffic O—»> [P ——

102023 11/2023 12/2023 01/2024 02/2024 03/2024 04/2024 05/2024 06/2024 07/2024 08/2024 09/2024
Total In: 3168 TB

= Analysis — Cleanup = LogCollect = Merge == Processing == Production
‘TI‘I-§I.7I$IO_IEE‘I.3 S
HIOIEZ M&S HHR=KISTI 0

Tom e 9




Tier-2 Service Availability / Reliability KISTI

Reliability A\YETIE] o11114Y;
Overall in 2023 ~Sep. 2024 Overall in 2023 ~Sep. 2024
ALICE 97.9% 97.9% 97.8% 97.8%

Monthly target of WLCG : 95%

Sne Avadsviity < Renability
T2 On_CERN i .9.00% Hisnmm 29 80~
T2 DE_RWTH Hinimm es1ex wnnan o8 20%
T2UT Legnare i s8. e nm saors
T2 MU _Budspest Hinin 988 sl o8 o
TZ RN Hinm saesx i oses%
T2_US_Wisconsin Hinlen o8 33% s o8 33%
T2_RU_INR Hinmn o8 e nnm se 1N
T2_U%_LonsenC M os11% I e81z=
TZ AT Vienns T 9789 N ssors
T2_US_Purcue TTTIT 9783 [ITTITEY 9783%

| e i o778 i oresx |
e T e T e
T2_PY_NCG_Lissan T o7in 111111 erix
T2 AU IHEP " ' 26 53w i 26 55%
T2 _OE_DESY MHinm 96 avx mian oo™
T2_Pt_Cyfronet i o6 as% T o6 asx
T2_US_Caltecn Hmmn 96.05% Him 96.05%
T2 RU_INR (L1 95.07% i 950
T2 ES_CIEMAT L] esex T 9629
TZ_ UK _SGria_RALPP (1] 5. 79% (LTI 9650%
T2_BE_HE 1] 9s.s5a% LLLLLIE L] Lo a2
T2_UK_London_Brurel Hin 9s.09x Hin osoex
T2 FRPHC (11T s4.00% i o5.07%
T2 PL_Swierk Huin oa7ax mn osIes
T2 Us MY mn R 1T e
T2 IS _Nebrasks [ 1111} 24.69% in Sss9n
T2 CH.CSCS (1111 o4 5a% e vsaT
Tz Us ucsD N s433% (1111 sazsx
T2 US Flonda " o4.2% i sasox
T2 B8 _SPRACE " EEREES (111} saiax
TZ RUISTEP m 23 20% m 23 35%
T2 S vanderbin T 92.02% 1] 9z.02%
T2 5T B " a1.80% 1] s1so%
T2 £ _Estonia [] o108 " °2.72%
T2 UA_KIPT see2x T s723%
Tz ®E UcL 88.66% ! 20 95%
Tz £S5 FCA 87.33% 8733%
Tz ER oRIE se90% sroox
T2 MR USRS 82.79% S
T2_Tw_ NCHC areox sisex
T2IT Pise s115% s212%
T2T_mome 70.32% 7326%
T2me TR seesx s337%
TZAB HPCTAL s50.96% so.sex
T2 SGrid_Bristol 22.97% 7os9x
TZTRMETU 21.67% 2sarn
T2_Px_NCP oazx
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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.)

2024 2025

630kHS23 690kHS23

107PB 123PB

KISTI Tier-1 requirements
(10% contribution)

2024 2025

63kHS23 69kHS23
7.15PB 7.9PB
10.7 PB 12.3PB

KISTI Tier-1 Pledges

2025
(planned)

2024
(installed)

63kHS23 : 72kHS23
(6,664cores) (6,920cores)

Tier-2 pledge

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

2024 2025

1,600kHS23 1,900kHS23

149PB 175PB

KISTI Tier-2 Pledges

plopZi! 2024 2025
(installed) (planned) (planned)
17kHS23 24kHS23 45kHS23

(1,424cores) (2,664cores) (4,500cores)

(1.1%) (1.5%) (2.4%)

2.8PB 2.8PB 3.5PB
(1.88%) (1.88%) (2.0%)

Bsp7|eolma),
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O KISTI Tier-1 Pledges for 2025

- (Pledges) CPU: 72kHS23, Disk: 8PB, Tape: 12PB
(CPU) Old workers of the current CPUs will be phased out

as their warranty ended, replaced by New worker nodes
(Disk) 1.5PB of Disks(Xrootd) will be decommissioned

and 2PB of Disks(EOS) will be added in 2025

O KISTI Tier-2 Pledges for 2025

- (Pledges) CPU: 45kHS23, Disk: 3.5PB
(CPU) New workers to be deployed in 2025
Meet the pledge target of Korean researcher ratio 2.4%
(Disk) 1PB of Disks added early this year (1.8PB -> 2.8PB)
Disk pledge target: 2% of CMS Tier-2 requirements

Incremental strategy due to budget limit

13



HPC for ALICE @ KISTI KISTI

SINCE 1962

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 2025, 600PFlops (Top 10 ranking target)
- Neuron - GPU system, 1.24 PFlops

- KREONet/KREONet2 - National/International R&E network

D500 cerTIFicATE

KISTI HPC testbed for ALICE experiment

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

Active jobs in KISTI_GSDC_Nurion

| HPC (Nurion) = j‘
* 25.7 PFlops vl ‘
* 8,305 Knight Landing nodes 7|1 } ‘
* 21PB Lustre Disk storage s/ } 1 ‘ ‘
+ OPA Interconnection | [+ N
« PBS Pro Sl 1 A ; AT A ‘
3 o | IR \ . WRA Y .
= = I |1 It Ay IRa A P
2 5 ® l Jli--1 VR () I\ | ! [
£ Eg 2 - TS . [ AW ‘H;\ | \ A/ ‘ ‘ \t—f L\
35 | | « ]| B s i o \ [V [\
23 2 o4 = (Y1) = LA Y | 1 \/
32 3§ g < 1 | At
a3 ok % 5 3| [N Number of jobs at KISTI_GSDC_Nurion
c > \
e Ps 3 o \ d 20
8 | Ve T e e
S B
Central Services ik elbntieion SitveoSErvices o]} ‘\
+ TaskQueue > * YU=DOX =11
« Catalo < _— * Compute Entry (CE) 2> it
. Mondtoring + Storage Element (SE) % e ‘\‘ =
H LICE * Squid-proxies for CernVM-FS ‘ZE =11 . i e
o | N
s f e ool
:. \A-".L’,““ } \T‘
s v Nlmf 1l
= AN ’
pet7|&elnat, ":f.'*.',\"}f--’ b A R RAYA AT AN N~
=3 —  Week26 ez Week 28 Weekzs Wak30T 1 Wk T Week32 Wesk 33
HIO|E 2 M-S HHr=KISTI s i
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Asia Tier Center Forum KISTI

SINCE 1962

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

The 8th Asian Tier Center Forum

Sep 2—4, 2024 , SRS T Y
TIFR o ™ Tq e L
TIFR(Tata institute of Fundamental Research) / Mumbai, India
- co-hosted by TIFR, KISTI GSDC

- 2-4 September 2024

50 registered participants (15 institutes from 8 nations)

- CERN, ASGC(TW), BRIN(ID), IHEP(CN), ICEPP(JP), KEK(JP),
KISTI(KR), Rajamangala U.(TH), SUT(TH), TIFR, VECC(IN)

Status and updates on Asian sites(8 sites), Experiments(ALICE, CMS, Bellell, Dune), Network(LHCOPN/ONE, Kreonet, NKN),
HTCondor workshop and Special colloquium for Computing in HEP

* 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

Zo - R e -
& @D & tifr O ICEPP @ @RN [KiSTi

H N www.kisti.re.kr
The University of Tokyo KEK-JAPAN e
st7|Ee1ney,

HIOIEZ M&S HHR=KISTI
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Data Network

KISTI

(@) KISTI«<CERN LHCOPN 20Gbps

[ Jupe f
« “ . LHCOPN
= N A
P At geao

290|
NET L“/l CN-IHEP KR-KISTI RRC-KI RRC-JINR PL-NCB)
g 1 ] ]
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: 8 Network exchange POP '
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2015

: \¢ ‘ W
! o0 dae ey \
LHCOPN : 20G dedicatedmlink between Daéféon (KR) and Geneva (CH)

LHCONE : 100G provisioned by KREONet conn

US-FNAL
A5 3152
\ fun 7
023 \/
LY 7/
VY

FR-CCIN2P3
1
U

i

: 5
|\ Pave

) lY-ltJFN-CNAF
\, / \ LT Aik
ecting to EU, US and Asiad (SG/HI)
by P ST L ek s -SR  rveyB
Ut —~. &
400Gbps  anra0823
— BOOGDPS edoardoma

X Most Tier-1: Dedicated Data network with over 100Gbps
+100Gbps network became a standard

0 USA, Netherland, Italy: 400Gbps / Germany, UK, France: 200Gbps / Spain, Canada: 100Gbps

Only Korea: 20Gbps except for the New Tier-1 sites
LHCOPN 10Gbps

LHCOPN 20Gbps LHCOPN 100Gbps upgrade plan

2021 2027

19



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.

Tier-2 for CMS have been operating without critical issues
- Tier-2 computing pledges will be expanded to reach the target (2.4% of all CMS Tier-2 resources).

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

« 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),
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