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- Government-funded research institute Seoul
founded In 1962 for National Information
Services and Supercomputing Daejeon
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- National Supercomputing Center

11 Public Research Institutes
29 Non-profit Organizations

_ 7 Universities a.
' <«—— Jeju-do Ny

-+ 25.7 PFlops at peak, ranked 11th of Top500 ==

+ Neuron - GPU system, 1.24 PFlops . "’"‘

* Nurion - Cray CS500 system

Nurion - Cray CS500, Intel Xeon Phi 7250 68C 1.4GHz, Intel Omni-Path

Korea Institute of Science and Technology Information, Korea, South
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- KREONet/KREONet2 - National R&E network - —
in the 51= TOP500 List published at the ISC 2018 conference )
ZA|H g
in Frankfurt, Germany on June 25", 2018. (1H35) +
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TEL. 042.865.8800 FAX.042.865.8819
www.innopolis.or.kr
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GSDC

Global Science experimental Data hub Center

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

- Datacenter for data-intensive fundamental
research

- 106 staff: system administration, experiment
support, external-relation, management
and planning

Compact Muon Solenoid

wWLCGG

Worldwide LHC Computing Grid

l - Cancer Genome
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Experiments Support

Heavy-lon Physics

WLCG Tier-1(2014)

wWLCG

Worldwide LHC Computing Grid

Elementary Particle Physics

WLCG Tier-2(2018)

Medical Science

ARGO Regional Center

Astrophysics

LDG Tier-2 (2019)

Elementary Particle Physics

B2G Tier-2 (TBD)

Neutrino Physics

RAW Storage

x' PA L/? Structural Biology
s &~ Data Sharing Platform




2022.4.5 Ahn, Sang-un @ GSDC

KISTI ALICE Tier-1 Structure Overview

Job

Accounting

WLCG CRIC

Simulation Organised Analysis

CERN

scheduling

Reconstruction User Analysis

allocation submission
Job Broker VO-Box

HTCondor-CE

60 PB

ALICE 02 real-time data transfer (> 25Gb/s required) Archival
Detector O2 Buffer
60PB/yr Storage

LHC®PN

KISTI-CERN 20Gbps

10Gb/s RN B B 100Cb/s 8 EOS EC Storage [§

TW-ASGC US-FNAL-CMS
AS24167 AS3152
RRC-KI-T1 . R
AS59624 e el
" Usable = 12 PB =y
UK-T1-RAL RRCJINR-T1 2 RAW =18 PB [Ty
AS43475 AS2875
i 1 . l - B
77 - NDGF FR-CCIN2P3 05 s O DRI Vs 4 U L 05, i O
< 4 Vs / / ,- /| c‘ .m B W ‘:?L Asigiw .Ai.,;g :
PIIIEE| [T l

NL-T1 DE-KIT IT-INFN-CNAF

l/ﬁ‘_'/ mi ﬂ%\% N 20Gb/s  “u™ Ty T , .
Tape Library decommissioned Tape Buffer

Nov. 2021
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Essential Grid Services

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

Dashboard
1 Data Centers £ 1 Clusters 3 3 Hosts & 3 Data Storage Domains £ 3 Gluster Volumes E1 18 virtual Machines A 1 Events
Compute
® 1 N/A ®3 ®3 ®3 ®3 ®15 P 1
. . ' . . Network
°
Grid services running on VMs provided by oVirt cluster
Storage CPU Memory Storage
Availabl Availabl Availabl
Vi Gl FS 98% oyt 123.2 A 1.0 Aatabe
¢ O | r-t V4 N 3 . 8 y u Ste r V6 . 1 O Administration Virtual resources - Committed: 127%, Allocated: 147% Virtual resources - Committed: 98%, Allocated: 108% Virtual resources - Committed: 55%, Allocated: 66%
N

Events

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

- Live migration & load-balancing

Cluster Utilization Storage Utilization Storage Savings

CPU Memory Storage Storage Savings

M >90% M 75-90% 65-75% <65% H >90% M 75-90% 65-75% <65% I 0-30% [l 60-30% [l 80-60% M >80%

- 15 VMs

- VO-Box (ALICE Job Submission, JAIIEn enabled)

. 3 HTCondor-CEs (CE 5.1.5, Condor 9.0.14)

Dashboard

- Site-BDIl & Argus (AuthN & AuthZ)

Network

Name Comment Hostname/IP Cluster Data Center Status Virtual Machines Memory CPU Network SPM
@ | alice-ovirt-01.sdfarm.kr alice-ovirt-01.sdfarm.kr | Default Default Up 4 es%e [ 3% 0% Normal

@ | alice-ovirt-02.sdfarm.kr alice-ovirt-02.sdfarm.kr  Default Default Up 6 [e1% [ 2% 0% SPM

- EOS MGM nodes & XRootD redirectors

Storage “Y | alice-ovirt-03.sdfarm.kr alice-ovirt-03.sdfarm.kr Default [ %% 0% Normal

- EOS QDB clusters (deployed upon SSD disk groups)

Dashboard

¢ 3 Sq U i d CaCh eS for Cern\/l\/l - FS ° : 4 New | | Remove || Start || Stop || Profiling v || Snapshot v | Geo-replication v | §

Compute

Network

- APEL (Accounting)

Storage



Custodial Disk Storage (Tapeless Archiving)

- The first disk-based custodial storage replaced tape for ALICE experiment

- 12 PB of usable space with 12+4 erasure coding for data protection (powered by EOS)

-+ Fully automated deployment of EOS components using Linux containers

System Architecture

3 MGMs (+MQ)
3 QDBs
18 FSTs « 18 Boxes

MGM rm QDB

FST FST FST FST FST FST

9 servers

Uplink
- - - - - Tl

J5OD JBOD JBOD
* Total raw capacity = 18,144TB (= 12TB * 84 disks * 18 boxes)
* EOS version = 4.8.25 (released on 2020.11.10)

* EOS components are running on containers (a fork of EOS-Docker project)

o
; -84 DISKS
~ = N >
N = = » BN oS
& . . INONEBOX.
2 Z
\\‘ ! > N
=4 4

\J

<

sys.forced.nstripes="16"

fst-0001

QRAIN(12+4) Layout

ﬁ

16 stripes

DISK Data

DISK Parity

DISK Spare

scheduling group
default.0

scheduling group
default.83

DISK‘| DISK“ DISK™ DISK DISK DISK DISK DISK DISK DISK DISK DISK  DISK B DISK g DISK “DISK DISK  DISK
DISK | DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK
DISK | DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK
DISK | DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK
DISK | DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK

* Thanks to spare FSTs,

* Data are still accessible if 6 FSTs are offline

* Data can be written if 2 FSTs are offline
* One node (= 2 FSTs) can be turned off for maintenance at any time

simultaneously, considering 1.17% of AFR in practice

cf. vendor published AFR is 0.35% (AFR = Annualized Failure Rate)

* Data loss rate in a year is % 8.6 X 10-5%, where 5 disks are failed

S3SIp +8



ALICE Tier-1 Operations Summary 2022

2.65% Contribution to Total(TO+T1+T2+AF) ALICE Computing

Total wall clock hours for ALICE jobs (1yr) Running Jobs

Active jobs in KISTI_GSDC

US: 5.16% 39001~ 3 800
UK: 1.79% 3800 J

The Netherlands: 1.19% 3700
3600
Thailand: 0.16% 2500
3400
3300
3200
3100
3000
2900
[RDIG: 2.53% | e00
- - 2700

republic of Korea TR

N (29919937, 2.65%

apan: 0.67%

aliprod
alidaq
alitrain

2600
2500
2400
2300
2200
2100
2000
; 1500
1800
1700
1600
1500
1400
1300
1200
1100
1000
900

]

]

~6.6M ALICE Jobs Done for the last year

e v

Job Efficiency SE Usage

= BB 3.8PB - OPB -
4.72PB/12PB [@BE
= CDS

i MMMMA/\ i Mﬂm M /\MMMKAVH\!MVAVMMM\ il 97.5

- 1 1 %vu T | V U = / | 5
i y | x 95
\f o' “W&W ver ﬂ'\/‘ . e | 1.507PB/2PB [=6E;

:

l
otal C ime = 21.02M hours . |
otal Wall time = 29.54M hours ~ \ 1.155PB/1.5PB pzlele]ib. %0

B Reliability

99

2018 2019 2020 2021 2022

B Availability

Jobs efficiency (cpu ti




LHCOPN 20G Upgrade (2021)

5 5 1 : MTRG Monitoring

S [l seen by KREONet
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Transfer speed

. 1 = . Stable performance
§ || - over 1GB/s
‘ ~ (MonALISA)
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Apr 2021

- KISTI_GSDC::CDS

* Data transfer tests along with the OPN upgrade to 20Gbps in April
* Reached almost 20Gbps peak (> 1GB/s) during the tests

WLCG Tape Tests Challenge - 11 ~ 15 October 2021

sfer speed

Tran

1.611 GBJs {
1.563 GBJs -
1.514 GBJs
465 GBJs
416 GB/s
1.367 GBJs
1.318 GBJs
1.27 GBIs
1.221 GBJs 1
1.172 GBJs 1
1.123 GBJs -
1.074 GBJs
025 GB/s
00 MB/s
50 MB/s
900 MB/s
850 MB/s -
800 MB/s -
750 MB/s -
700 MB/s -
650 MB/s
600 MB/s
550 MB/s
500 MB/s
450 MB/s

400MBJs | |

350 MB/s |
300 MB/s |
250 MB/s |
200 MB/s
150 MB/s
100 MB/s

50 MBJs

DiB/si2ac

SEs average transfer rates

Average transfe

» speed

Series
1. [l SUM
7)- CCIN2P3::TAPE
3. l CNAF::TAPE
4. B FZK::TAPE

Avg
3.714 GB/s
562.7 MB/s
1001 MB/s
743.9 MB/s

{11 I S. M KISTI_GSDC::CDS

169.5 MB/s

6. Ml NDGF::DCACHE_TAPE
o S n N || e |7. M RAL:TAPE
' N YE £ ™ 8. M RRC_KI_T1:DCACHE TAPE
9. M SARA::DCACHE_TAPE

458.5 MB/s

193 MB/s
561.2 MB/s
112.6 MB/s

) v . | L} w 4 \ %] |
" o h e ~ pe, 4 = 1 T |
RRUI S SR W ..-.-".“- vy \P | /]
_ o ¢ \ ! \/ |
e teey Joy [t \/ V t ]
. se s ¥ [ W |o4 | ‘
¥ . | | N | ¢ s
, \ ! i1 L]
{ v \ ‘ | — | |
o A [ 1
- i |
|

11

12 13 | - 14 15
Oct 2021

CCIN2P3::TAPE -+~ CNAF:TAPE -+ FZK:TAPE -+~ KISTI_GSDC::CDS - NDGF::DCACHE_TAPE - RAL:TAPE RRC_KI_T1::DCACHE_TAPE -»- SARA::DCACHE_TAPE

Joined efforts of WLCG collaboration for LHC RUN3 data taking
Successful results to meet the target transfer performance (1I50MB/s)

Stable and smooth operations of CDS during the challenges




CPU (kHS006)

KISTI Tier-1Pledges for 2023-2024

(5

ALICE

10% Contribution to ALICE Tier-1 Computing Requirements

70

53

35

18

2020

Installed (Planned)
CPU (cores)

DISK (TB)

TAPE (TB)

KISTI Tier-1Pledges (Planned) for ALICE experiment

2021

2020
3,880
4,000
5,500

2022

2021
3,880
4,500

12,000

2023

2022
3,880
4,500

12,000

2024

2023
8,680
6,500

12,000

12

(@)
Capacity (PB)

2024
8,680
7,100

12,000

AHN SANG-UN @ ALICE T1/T2 WORKSHOP, 26-28 SEPTEMBER 2022

Pledges for 2023 = 60.0kHS06 / 6,500 / 12,000
(Original plan = 57.2kHS06 / 6,300 / 12,000)

* Additional pledges to contribute the mitigation of Ukraine war

(CPU) New 30 workers (4,800 threads) to be deployed
(Exact HSO6 scores will be measured at late 2022)
 in addition to current installed CPUs (3,880 threads,

which will be phased-out as their warranty ended, fully
replaced by 2025)

(Disk) 2.5 ~ 3.5 PB of Disks will be added in late 2022 or
early 2023

(Tape) Plan to expand the CDS in 2025 (tentatively)
(or a small amount (1.5 ~ 2 PB) of expansion possibly
foreseen in 2023 depending on remaining budget)

10



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

11

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

Bapes Spakre. HTCma

»
v, e OGG
[3 KR KISTI fii= 1
|_condor . D)
. v 106 -
nquu‘,_ 1906
L e
s . onar | ) 196 )
cE - - .
S KA KA £ K
P Xioato 001 | { Kznotd a | [ Xseokd 80 | [ xenetd 904 | [ xeats
gt= — o5
5 candze
‘ s 100TE 10018 o 10078 10aTE
ical Computing Ansources {1024 core} Stornge Resourcas (S00TE]
CMS sites
(Tier0, Tier1, Tier2)
- Resource I 2 KI = KI: ; I I
= g Status
2 y
8 3
- \\
Computing & &,
('0
S
I}

[_gondoe IS

| - ol 'i - \ ,
GERN MOU Sipn';‘feremonv =2

| o !

Dr. Ryu, Geonmo



KISTI emmiggsens T2_KR_KISTI Structure

www.kistl.re.kr

* Main Component

— CE : HTCondor-CE 5
« LRMS : HTCondor 9

— 1,424 logical cores
— RAM 3,000MB per core

— SE : dCache

« 1 SAN Pool
+ 9 NFS Pools / 1600TB

* Protocol

— XRootD, GridFTP(+SRM), pNFS,
WebDAV

— Etc.
* Report: Site-BDIl, APEL

» Cache : Frontier-Squid
 CMS AAA

— 1x Standalone XRootD Server
(Forward 1095 ->1094)

Korea, Republic of  KR-KISTI-GSDC-02 KR-KISTI-GSDC-02
129,000.00 3,913,000 Total

HTCondor CE (condor-ce.example.com)

condor-ce submitter

C

|
condor_master ) |
|
|
|

condor_schedd )

|

|

] condor_master

' C ] D)
|

' condor_schedd )<

2719t 201 9
Cl|O|E] HEfA| S2&17| 2k KISTI

5t

HTCondor (pool.example.com)
Central Manager

C condor_job_router

kcondor_shadow

C condor_collector:9619 )

(condor_shadow

kcondor_shadow

Gondor_shared_port:<####>)

| condor-ce.example.com
:JOB_ROUTER_SCHEDDZ_NAME =\
| condor-ce.example.com
1JOB_ROUTER_SCHEDD2_POOL = \
: pool.example.com

|
|
|
|
|
|
|
Ccondor_shared_port:gezo) |
|
|
|
|
|
|
|
|
|

| IMPERSONATE = .*

| CONDOR_HOST = pool.example.com
: QUEUE_SUPER_USER_MAY \

Pool Request Queues

Movers Restores Stores P2P-Server

XRootD
Gridftp WebDaV  4+pNFS

Active Max Queued Active Max Queued Active Max Queued Active Max Queued Active Max Queued Active Max Queued Active Max Queued Active Max Queued

GGUS Tickets:

159 | 11340 0 0 0 0 0 0 0 0 4 220 0 4 1020 0 151 | 10100 0

SAMPool dCacheDomain 0 140 0 0 0 0 0 0 10 0 0 0 20 0 0 20 0 0 100 0
cms-t2-wn1055-NFSPool | cms-t2-wn1055-NFSPool-Domain 16 1120 0 0 0 0 0 0 10 0 0 3 20 0 0 100 0 13 1000 0
cms-t2-wn1055-SANPool | cms-t2-wn1055-SANPool-Domain 13 1120 0 0 0 0 0 0 10 0 0 0 20 0 0 100 0 13 1000 0
cms-t2-wn1056-NFSPool | cms-t2-wn1056-NFSPool-Domain 19 1120 0 0 0 0 0 0 10 0 0 0 20 0 2 100 0 17 1000 0
cms-t2-wn1057-NFSPool | cms-t2-wn1057-NFSPool-Domain 12 1120 0 0 0 0 0 0 10 0 0 0 20 0 1 100 0 11 1000 0
cms-t2-wn1058-NFSPool | cms-t2-wn1058-NFSPool-Domain 18 1120 0 0 0 0 0 0 10 0 0 0 20 0 0 100 0 18 1000 0
cms-t2-wn1059-NFSPool | cms-t2-wn1059-NFSPool-Domain 9 1120 0 0 0 0 0 0 10 0 0 1 20 0 1 100 0 7 1000 0
cms-t2-wn1060-NFSPool | cms-t2-wn1060-NFSPool-Domain 10 1120 0 0 0 0 0 0 10 0 0 0 20 0 0 100 0 10 1000 0
cms-t2-wn1061-NFSPool | cms-t2-wn1061-NFSPool-Domain 21 1120 0 0 0 0 0 0 10 0 0 0 20 0 0 100 0 21 1000 0
cms-t2-wn1062-NFSPool | cms-t2-wn1062-NFSPool-Domain 30 1120 0 0 0 0 0 0 10 0 0 0 20 0 0 100 0 30 1000 0
cms-t2-wn1063-NFSPool | cms-t2-wn1063-NFSPool-Domain 11 1120 0 0 0 0 0 0 10 0 0 0 20 0 0 100 0 11 1000 0
159 | 11340 0 0 0 0 0 0 0 0 4 220 0 4 1020 0 151 | 10100 0

Active Max Queued Active Max Queued Active Max Queued Active Max Queued Active Max Queued Active Max Queued Active Max Queued Active Max Queued

Downtimes:
SAM Status: 97%

96% 95% 97% 96% 100% 92% 96%

Hammer Cloud: 100% 99% 99% 100% 99% 100% 100% 100%
FTS Status: 100% 100% 0% 0% 0% 0% 0% 0%

87% 96% 100%
100% 100% 100%
0% 0% 0%

100% 99% 99% 96%
99% 100% 100% 99%
0% 0% 100% 100%

Site Readiness: 9%

83% 88% 8% 92% 94% 71%  55%

75%  94%  93%

94% 96% 97% 93%

Life Status:
Prod Status:
CRAB Status:

27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13
Sep Oct
= ok / enabled ? = unknown / not set - = Scheduled Downtime
= warning / drain, test - = Waiting Room state - = Partial Downtime information as of
- = error / disabled - = Morgue state - = Ad Hoc Downtime 2022-Oct-13 00:30:13 UTC
4,714905 17,210.71 4,714,905
4,114,903 17,210.71 4,714,905 120.49%

Dr. Ryu, Geonmo




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

A SLIDE TITLE

CMS Tier-2 Infrastructure » Storage Usage
& 1,500.00

wWLCG
Ve 2o LHC Camputing Grd
~——-——1
I |1OG Ethernet I 1.000.00
dCache Frontend (Rucio)
¢ : ¢ * ' 500.00
= | = |
SN
y -
’

E I dCache Pool Servers (9EA) |
p— " V-vv—'
] Cache ' X . ' -
(2:45 s::.‘i:)r 0.00

£ —

Grid Auth. Server
(ARGUS)

Internal HTCondor

O MOt e— 0O~ ONNOOM~ OSSN CNMS St D e—=~0OWSONO®@

SAUNYIITAUNO- AR AP YT AQYNRO = O

\ — = =~ NN NNttt DD OO O~~~ 0W0WOWO OO OO

e OO0 OO0 0000000 0000000000000 000000 O —
e sANstofag‘ T (O T P ] N T R T T 7T T R T R e L T

. . . . NN NN NN NN NN NN NSNS NS

200TB AN NN NN NSNS NS

OO0 00000 0000000000000 0000D000D000 OO

Y GG GGG RGN R GRS R Y YR

| Ethernet (10G) E ET—
Compute Node ! ! -
712 Cores

O Computing : 712 cores (~15 kHS06) | ODisk 1,600 TB ( e 85

Job Activities ) ' Data Transmission

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

Src_exp_site\Dst_exp_site T2_KRKISTI

TP : : | -Tier-Olink : 1
~1.36 million jobs during this year - Tier-1 link : 7

T1_ES_PIC 13%

T1FR_CCIN2P3 % N Tier'2 Iink . 46

C
7]
Q
«Q

71%)

Completed jobs . H
pleted] - Tier-3 link : 5
T1.UK_RAL 58%
250K T2.BEIHE 62%
200 K
Volume Transfered / Number of Transfers
150 K

Data Traffic O— «=

300TB

- B 100K &
> 3
B Total : 681TB: g
o Average : 68TB /month:
3 50K 3
01/01 02/01 03/01 04/01 05/01 06/01 07/01 08/01 09/01 10/01 -
== Analysis Cleanup Harvesting == LogCollect == Merge == Processing == Production oB 0
an 5/1 6/1 71 8/1 9/1 6
= 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 2022
97.68%

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 2022
97.65%

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%

Dr. Ryu, Geonmo
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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
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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
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condor

~ HTCondor CE |

Batch System : HTCondor

| oo

condorI cvimfs ]

Worker Nodes l oy

— ‘ Storage

Ul
Authentication

Proxy
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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 337T 64T  85%  pool0.gsn.sdfarm.kr:/ifs/service/ligo
KAGRA /data/kagra/ 150T  102T @ 49T  53% pool0.gsn.sdfarm.kr:/ifs/service/kagra

Dr. Bae, Sangwook 19
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* LDG central monitoring system
* (@Ganglia installed on all GSDC-LDG resource

C & watchtower.ligo.uwm.edu QA xw *© K I ST I G r 1 d Lo a d .L a S t h 0 U r

% B3 AboutEmulab EF 1.LIGO E3 2.Intel EF 3.Openstack [FF About MAC E3 Study EJ Torrento EF KISTICHZGIOE.. BF ZE EF ol » | B3 7lEt 802 | 55

Main Search Views Aggregate Graphs Compare Hosts Events Automatic Rotation Live Dashboard Mobile

LIGO Data Grid Report at Tue, 01 Jun 2021 02:08:09 -0500 Get Fresh Data

Last [ hour | 2hr | 4hr | day  week | month | year | job |or from|[ Vi to ( JB| o | clear

Sorted | ascending = descending | by name | by hostsup | by hosts down

LIGO Data Grid > [--Choose a Source V'

2.0 k

LIGO Data Grid (6 sources) (tree view)

CPUs Total: 53690
LIGO Data Grid Memory last hour
Hosts up: 4469 L1G0 Data Grid Load last hour y [ 4
Hosts down: 43 o 00T
Current Load Avg (15, 5, 1m): [ B 6 a
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: L e
54% -, 2001
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I Nodes 3.8k Max: 3. Mcache Now: 62.7T Min: 62.3T Avg: 6257 Max: 6277
W CPUs 1 53.7k  Max: 53, O Buffer Now: 567.56 Min: 543.06 Avg: 546.96 Max: 567.5G
W Procs : 26.9% Max: 28.) MSwap MNow: 46T Min: 46T Avg: 46T Max: 4.67
B Total MNow: 262 4T Min: 26107 Avg: 262.4T Max: 262.4T
L160 Data Grid CPU last hour o m
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LIGO Data Grid Network last hour
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)
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§ w & w6 ok ,‘\,\J"'\r
» g A AN A
&
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OwWait Now: 1.2 Min: 108 Avg 1% Max: 19 M Oout Now: 20.4G Min: 13.2G Avg: 16.4G Max: 24.7G . . .
M Steal Now: 0.0% Min: 0.08 Avg: 0.08 Max: 0.0%
BSintr Now -nah  Min: -narh Avg: -narh  Max: -nars ° ° °
OIdle Now: 67.8% Min: 66.3% Avg: 67.6% Max: 68.6%

KISTI Grid (e view)

CPUs Total: 2172
Hosts up: 67 (e @) (o) ez [z KISTI Grid Network Last hour

,. gm0 1-min Now:655.8 Min:

Current Load Avg (15, 5, 1m): 1301 .
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LIGO Hanford Grid (iree view)

CPUs Total: 6525
Hosts up: 586 LIGO Hanford Grid Load last hour LIGO Hanford Grid Network last hour
Hosts down: [ ok
n &0 L 800 M AA 2 A A n AN mM
Current Load Avg (15, 5, 1m): g sok g Mg M i Al AN
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= ) ° 0:20 oL 40 02:00
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W Procs Now: 1.3k : 1.4k Max: 1. -
LIGO Livingston Grid (tree view) K I g I G I 1 Ne two I a S t o u '
CPUs Total: 7917 LIGO Livingston Grid Load last hour
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0 S
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LIGO-Caltech Grid (ree view) ., 0 0 M

CPUs Total: 29020
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300 M
200 M

NEMO Grid (tree view)

CPUs Total: 48
Hosts up: 97 =D @) o) st o NEHO Grid Network Last hour
Hosts down: 0 2ok won

Current Load Avg (15, 5, 1m):
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Localtime
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o120
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RATHR-I Grid (tree v L)
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5 £ M N 4 ﬂ ) | bl
lostddoMm: L] ] [ ] u n
8.0 K e e e
Current Load Avg (15, 5, 1m): 6.0k H b
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o2 o140 02:00
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23 Mo 4 BOut Now: 29.0M Min: IS.IM Avg: 25.34 Max: 34.8

m&vn=&hide-hf=false L ioii” In  Now:234.5M Min:576.6k Avg: 83.9M Max:547.3

LIGO Hanford LIGO Livingston LIGO-Caltech NEMO
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Summary

KISTI-GSDC is a dedicated datacenter to promote fundamental research in South Korea by providing
necessary computing power, storage and services

ightly coupled with KIS

| Supercomputer infrastructure and KREONet's global reachabillity

Currently supporting ALICE Tier-1, CMS Tier-2, LDG Tier-2 and related domestic communities

Expanding its contribution to global and domestic research communities

Detailed configuration and setup of

HTCondor system will be presented in
HTCondor session in Day 3
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