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GSDC: Datacenter for
Data-Iintensive Research

Ahn Sang-Un for KISTI-GSDC
“e-Science Activities in Korea” @ 1SGC2021
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Rare Isotope Accelerator
(Under construction)
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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 )
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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

Compact Muon Solenoid

wWLCGG

Worldwide LHC Computing Grid

International
Cancer Genome
Consortium

- Government-funded project, started in 2009
to promote Korean fundamental research H LIC E

through providing computing power and data
storage

- Datacenter for data-intensive fundamental
research

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




WLCG Tier-1/Tier-

LHCOPN

IPv4 prefix = 134.75.125.0/24

IPv6 prefix = 2001:320:15:125::/64 _

VWL C S

Workdwide LHC Compating Gre

Asia Tier Center Forum

PERFSONAR

xrootd:-redirector (disk)
squid-proxy (x2)
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Internal HTCondor

=
’ ik I Manager - ===
| l:‘ GPFS CLUSTER ™= | dCache Pool Servers (9EA)
(2000 TB) (1500 TB) (600 TB) (3196 TB)
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= Public 10G
S Cache Server

= Private 10G

e 2 (CMS Squid)

Dell Compellent EMC VNX Hitachi VSP IBM TS3500

| Ethernet (10G) I SAN Network

Compute Node
500 Cores

Tier-1Operations Summary

~ 3% Contribution to Total(TO+T1+T2+AF) ALICE Computing

Total wall clock hours for ALICE jobs (1yr) Runnlhg Jobs KISTI CMS Tier-2
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Custodial Disk Storage (Tapeless)

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

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

System Architecture QRAIN(12+4) Layout

3 MGMs (+MQ) sys.forced.layout="grain" ﬁ DISK Data

r 3 QDBS ...............
MGM |m QDB 18 FSTs « 18 Boxes

sys.forced.nstripes="16"

DISK Parity
fst-0001 DISK Spare
I
FST FST FST FST FST FST
FST m FST

A
DISK DISK DISK DISK DISK

scheduling group
default.O
9 servers

18 b m m m m m m 40G bps Uplink DISK | DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK
oxes
DISK | DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK

S3SIp +8

A

) - INONEBOX_- & default.83
R > 4 * Total raw capacity = 18,144TB (= 12TB * 84 disks * 18 boxes)
+ EOS version = 4.8.25 (released on 2020.11.10) * Thanks to spare FSTs, | | | |
+ EOS components are running on containers (a fork of EOS-Docker project) * 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
oo * Data can be written if 2 FSTs are offline simultaneously, considering 1.17% of AFR in practice

\\\M\EISKS scheduling group — DISK | DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK DISK J
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* One node (= 2 FSTs) can be turned off for maintenance at any time cf. vendor published AFR is 0.35% (AFR = Annualized Failure Rate)



LIGO Tier-2

Expanding LIGO Tier-3 service to the Global one, the Tier-2

Requested by Korean Gravitational Working Group that participating in LIGO and KAGRA
Integrated in Open Science Grid (OSG) for LDG services

Test-bed started in 2018 and the Tier-2 in production since September 2019 i H -

LVCG HAE 27

LIGO| vC Computing Resources

1. Providing the entire LVC unified access to dedicated and shared
computing resources from internal and external computing centers

s OS0G -= LIGO-Virgo Computing Grid (LVCG)
= Lxisting Hesources:

« LIGCO Data Grid (CIT, LLO, LHO, Cardifi/ARCAA, GTech, UWM/Nemo)

= Virgo computing centers (CNAF, IN2FP3, Nikhef, Polgraw)
* New Resources

- I New KISTI Tier-2 Site! l
New Virgo computing centers (e.q., PIC)
XSEDE HPC/HTC (e.g., COMET, Slampada)
Loulisiana State University {(LSU) CPU and GPU clusters
FPacilic Research FPlallorrm (PRP) GPU clusler
Other LVC campus/institutional clusters
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ICGC ARGO RDPC

- Hosting global cancer genome clinical data ~ 100k samples

+ Collaboration with National Cancer Center and Seoul National University Hospital
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Asia Regional Data Processing Center



Pilot Project for Sharing Data from Heterogenous Instruments

Establishing physical links for data transfer and systems for sharing and analyzing data

Collective data analyses feasible by using EM data and X-ray data T =
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Unified Data Analysis Platform for
Large-scale Facilities & Instruments

...... i A 4 z
~ | Equipment || Equipment Equipment
X . : 7 Research

Group

Fast Experimental Data Transmission

Science

{ Unified Analysis Environment

Gateway 2P | &
Analysis S/W = =¥ [nstrument

: ; Logically Unified Single Resource . Y
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Simplify R&D process from DAQ to Analysis

Applicable to Korean R&D environment: research group, facility or instruments, datacenter are not in one place

A transparent layer of computing platform is necessary to make R&D activities fluent and efficient



Big Data Express

Ochang

50 km» I

KREONet 10G

- Collaboration with Fermilab (US)

- KISTI-GSDC developed BDE AmoebalNet

- Demonstrated intercontinental fast data transfer in SC

BigData Express — High Performance Data Transfer (l)

| mdwmFIP | __FDT___| _ GridFTP BBCP

Large file data transfer(1 X 100G) 74.18 79.89 91.18 Poor performance
Folder data transfer (30 x 10G) 192.19 217 320.17 Poor performance
Folder datatransfer (Linux3.12.21) 10.51 - 1006.02 Poor performance

Time-to-completion (Seconds)—Client/Server mode |oweris better

__ GridFTP BBCP

Large file data transfer(1 X 100G) 34.976 106.84 N/A
Folder data transfer (30 x 10G) 95.61 N/A - N/A
Folder datatransfer (Linux3.12.21) 9.68 N/A - N/A

Time-to-completion (Seconds)—3rd party mode Lower is better

Note 1: “-" indicates inabilty to get transfer to work
Note 2: BBCP performanceisvery poor, wedo not list itsresults here
Note 3: BBCP and FDT support 3™ party data transfer. But BBCP and FDT couldn’'t run 3" party datatransfer on ESNET testbed dueto testbed limitation

mdtmFTP is faster than existing data transfer tools, ranging from 8% to 9500%!
@ESnet 100GE SDN Testbed,

Daejeon \ Pohang
. 220 km*, ;- ¢

KISTI-GSDC PAL AL

Plan to implement BDE to support domestic experiments such as PAL-XFEL, KBSI-CryoEM

BngData Express
......... Client _____.i
¢
Data transfer § 5 Rt
requests/status ' BigData-Express BigData-Express
: Middleware Service Middleware Service
,---.t---.----------- '''''''''''''''''' Site A SiteB jTTTTTTTTTTTTTTTTTTTTTUUTS
------------- . : Service Interface ; AAA | }- '* Service Interface ;| AAA ; “
""" é : e
feessesscscssccsscscscsssses P Resource Broker e o e e e e e e + Resource Broker ----------------------------
BigData Express i T : ‘_..v"' """"""""""" e BigData Express
Scheduler | ®m presmsssesssessssem sl SDN-base Site-to-Site Path Service | .---T i grTTTmmmssmessseesy Scheduler
‘-----------_---___---------: Network Agents - SDN base S'te-to-s'te Path SeNlce -~ Network Agents L---____-------------------: :
4 0 .':'.'.'.'.'.'.'.'.'.'.'.::::::::::::::"‘.‘.'.'.'.'.'.'.'.'.'.'.'.'.' ------------------- 4
......... o b NEAPRE AR Paih i Resource T L N A
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y X \ s | 4 4 ¥
VO Burst buffer D‘;_;.\ ) T .-D
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==Y el ow ; F :
oo! HP Gw ! / 1 — ‘ =~ R Storage
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S Parallel fil g \‘ |--_| |----| |---.| |»
Co:::rrer as';'is‘leerr': : OThs SDNL::sed SDhll_—:;sed DTNs Storage
Large Data Center SDN-based Site-to-Site Path Service Large Data Center

11



Summary

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

ightly coupled with KISTI Supercomputer infrastructure and KISTI KREONet's reachabillity

Expanding its contribution to global research communities

More focus on improving R&D capabillity with advancing data sharing platform in line with the Government
promotion



