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GSDC: Datacenter for
Data-Iintensive Research

Sang-Un Ahn for KISTI-GSDC
“e-Science Activities in Korea” @ ISGC2018
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Rare Isotope Accelerator
(Under construction)

Korea Institute of Science and Technology Information

- Government-funded research institute Seoul
founded in 1962 for National Information

Services and Supercomputiﬂg Daejeon
- National Su percom putlng Center 30 Government Research Institute [ 077
11 Public Research Institutes '
. . 29 Non-profit Organizations
+ Cray CS500 system (being installed) _ 7 Universities
‘ <+<—— Jeju Island

- 25.7 PFlops at peak, expected to be ranked
10th of Top500 (2018)

)
(uem

qH-gURAER o4

-+ Tachyon Il system (~307.4 TFlops, 2008)

i3, 20|

- KREONet/KREONet2 - National R&E network

> P _{ '
(1H3E) o
syic ® . a&tmn AL LUETZ RIS
z’i’qg . 0 PRy [ =27 | S
‘ M 2. 34125
yx CHRZAA| AT AT 12342 27-5

TEL. 042.865.8800 FAX.042.865.8819
www.innopolis.or.kr

O/?

*SIERIE U BRI

KREONET & GLORIAD




GSDC

Global Science experimental Data hub Center

Compact Muon Solenoid

wWLCGG

Worldwide LHC Computing Grid

RE N O International
[ - Cancer Genome

" VANNNAN i3 \ = ! Consortium

- 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




Experiments Support

Elementary Particle Physics
Tier-3 : (CPU) 1,000 cores / (DISK) 600 TB

WLCG Tier-2

(CPU) 1,000 cores / (DISK) 800 TB

Heavy-lon Physics

WLCG Tier-1

(CPU) 3,500 cores / (DISK) 3,000 TB / (TAPE) 3,000 TB
Tier-3 : (CPU) 400 cores / (DISK) 600 TB

wWLCGG

Worldwide LHC Computing Grid

Astrophysics
LDG Tier-3
(CPU) 800 cores / (DISK) 600 TB

LDG Tier-2 (TBD)

Medical Science
(CPU) 600 cores / (DISK) 700 TB

Neutrino Physics

RAW storage

(CPU) 360 cores / (DISK) 700 TB

Elementary Particle Physics

B2G Tier-2 (TBD)

(CPU) 300 cores / (DISK) 100 TB

Structural Biology
(CPU) 700 cores / (GPU) 6 nodes / (DISK) 700 TB



Datacenter Infrastructure



INnfrastructure

- Network Attached Storage Yearly CPU Procurement
4 Core switches Public 10G Ethernet 15 000
50 Rack switches Public 40G Ethernet ’
600 Servers Public 10G Ethernet Bundle 10,000
| 292 Server racks —— Private 10G Ethernet 2 000
- 18 Storage racks - Private 40G Ethernet ’
5 Tape frames CI’E j\“> :@: Private 10G Ethernet Bundle 6,000
Core Switch Core Switch == SAN Connection Bundle 4,000
O
2011 2012 2013 2014 2015 2016 2017
— — Rack Switch wh“ wfh_ e—— Procurement Retired Accumulated
=_—— == —_—— == —— —_——=
1.5K CPUs & 1.5PB Storage
=
Fd Procured Every Year on Average
Yearly Storage Procurement
3 PB Tape 8.5 PB Disk 14,000
12,000
10,000
Tape Storage

SAN Storage 8,000
6,000
4,000

2,000 /\ /\

o —

2010 2011 2012 2013 2014 2015 2016 2017

Retired Accumulated

Procurement




System Management

+600 Servers and +25 Storage

Every year of procurement... heterogenous systems with different vendors and specifications : Challenges !

Automated provisioning and configuration management are key for efficient and stable operations

Moving towards virtual infrastructure based on container

System Management Stack

Service monitoring

Elastic search  Icinga HW spec. location, ..
Check_MK Kibana RackTables

Ganglia Logstash

Lite-weight virtual cloud
based on container

Real-Time Event-Driven
Automation

‘rrn
OXOINN
(]

_ Edge Network Service Cluster
S (on Container Cluster) O—I ’—O

T S Switch conf.
PA Jr Cisco Nexus Application SW ‘ ‘ ’ ’
. . unDeck| [IcingaWebUl| | Grafana | [PNP-4Nagios
BAP Dell Force10 Application SW - A0 i
VLAN SNMP
Torque TD(:qk Analyzing
App. SW deploy MW install, Security conf. HTCondor e Monitoring
Foreman ' '

Condor PBS/maui

Datacenter OS (Apache Mesos with Kubernetes)

OS install, Network conf.
DNS DHCP

Kickstart ILO/IDRAC m FNMP

Traps
I P M I PXE - Baremetal Bare metal VM Cluster External Cloud
Remote Monitoring Target

Administrator Service Cluster (on VM Cluster)

Auto Puppet  Stash

Deploy Jira
Script

(TcriP)

Node OS | NodeOS | NodeOS | NodeOS | Node OS | Node OS
Check_ MKAgent | | SNMP Server | [ Ping | | Nagios API

Confluence
Pulp Git




WLCG Tier-1 for ALICE (LHC RUNZ2 Operations

:

[Ukraine: 0.11%|

o 2]

[South Africa: 1.29% r
Romania: 3.71%

[Republic of Korea: 3,61%]

RDIG: 6‘48%}

Poland: 1.1% —

P akistan: 0.15%

‘N ordic Countries: 1.89% |

Mexico: 1.12% |
Japan: 1.9%

INFN: 12.16%|

[Indonesia: 0.09%
India: 0.73%

Running Jobs
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= 1900 | |
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- l‘ 2 1600 4; : ‘ , , »
..' 5 1500 | | )
1200 ". | .
// 1200 41,300 I e eS
, I 2017 CPU Pledges (ALICE) = 36kHS06
1000 . . . ‘ l h—
/ Memory intensive jobs || |
800 ' '
. toncolisions - | 104 WNs = 3,488 Logical 1,744 Physical
I for Heavy-lon collisions /| | S = O, OglCal cores (1, SICal COores
“|Czech Republic: 1.64% 500 * 1 | }
o 6GB per job LA
(LT 127%) i
° May | Jun 2‘\'15 Jul Aug | Sep | Oct | Nowv Dec E Jan Feb Mar Apr May Jun e Jul Aug Sep Oct Nov Dec | Jan Feb Mar Apr May Jun o Jul Aug | Sep | Oct | :hw'
{@J — KISTI_GSDC - KISTI_GSDC-T1 3

3.61% of Total ALICE Computing Resources

18.16PB
17.7PB
17.23PB
16.76 PB
16.3PB
15.83PB
15.37PB
149PB
14.44PB
13.97PB
135PB
13.04PB
1257PB
1211P8
11.64PB
1118PB
» 1071PB
Q
= 1024PB
2 9779p8
=
45 9.313P8
g essspe
 g382PB
£ 7.516P8
= 7451P8
6.985PB
6519PB
6.054PB
5588 PB
5122PB
4.657PB
4191PB
3.725PB
3.26PB
2794PB
2328PB
1863PB
1397PB
953.7T8
476878

ALICE RUN2 RAW Production

Total size of the files

2623PB

2.384PB

RUNZ2
RAW 17.4 PB

0B =
May  Jun
2015

Jul Aug Sep | Oct ~ Nov Dec | Jan . Feb Mar | Apr May Jun | Jul | Aug Sep Oct | Nov Dec | Jan . Feb Mar | Apr | May Jun |
| 2016 2017

JulAunS-pOdc@

aldaqgw01-daq03.cern.ch a aldaqgw02-daq03.cern.ch

2146PB

1.907PB

976,678

732478

488.3TB

244178

History of SEs

2017 DISK Pledges (ALICE) = 1.5PB  2.649PB/3.1PB .~
2017 TAPE Pledges (ALICE) = 3PB
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WLCG Tier-2 for CMS

- Service in production since the last October

- WLCG MoU will be signed in April 2018

- Pledges: 10kHS06 CPU, 800TB Disk

CMS sites

(Tier0, Tierl, Tier2)

Resource
Status

Job Result

Detector Data + Simulation Data

Data

—
_ Command / Request

s Output / Result
s Sync / Report

Storage

CMS
PhEDEX

analysis

product son

hctest

hox rootd

analysistest

Jobs per activity

name Current Status Grid Exit Status
- Sub , Pend Run Term Done Canc Abort Unk Grid%
B analyss 58658 0 0 58658 41081 402 17064 111 7017
B production 13411 0 0 13411 11349 0 3 2059 9997
B hctest 7344 0 0 7344 7173 161 10 0 97 67
B hexrood 3565 0 0 3565 2852 71 842 0 80
B analysistest 97 0 0 97 85 0 12 0 8763

name 83075 0 0 83075 62540 634 17731 2170 90.32

Current Status Grid Exit Status
S000 10000 15000 20000 25000 30000 35000 40000 45000 SO0000 SS000 60000 65000 70000 75000

Jobs number

B app-succeededl app-failed @ s ite-failedii aborted @ cancelledl) app-unknown ) pending [ ) running

Physics Data Transfer Links

'''''''''

CMS PhEDEX - Transfer Quality
2 Days from 201 7-100) o 20373102

CMS PhEDEX - Transfer Rate
7 Days from 2017-10-26 to 2017-11-02
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Belle || Computing Support

+ General agreement on collaborating in computing for Belle || Experiment was established in Nov. 2016

-+ Additional agreement is required for computing resources contribution

-+ Belle I| Grid services were deployed on the legacy system for Belle experiment

[ Belle Il Grid J
Jobs

Resources: 300 CPUs (=2.7kHSO6) 100TB Disks

B

Data transmission
Job

submission
| . .J".. 5 ’ 4 ; ' '
Belle I R L TIPS . y ) | ,
v WAt - s 1/ . /s, —~ ‘ : y ' ' 1
Y £ 7 : CACESHE L T S N .l “ S S . ; .~ £m\
) y v ‘ s W\ | r i S B _ ) / V4 , > > Caching user ‘\s cmi \\‘ d
f T - , W15y P Shass, b N 4 . - > application cpm
& ») - 2 T P \ : - . PP cream
. o7 ) o\t wi & S 0N s~ & &Y 5 l squid { CE ] " ﬂ DPM Head Node
< AN 3 , 1 f & o orque
e 3 DX e . N ’ \ s ﬁ
- 3 - . | Y -
e, F7H RS
10G 10G 10 ‘—-—~

(\J e
'~

N :
l;

DPM Dlsk Node

emi SAN

cvmfs « Rawdata
~

% Worker Nodes toraue « Reconstruction
data
] ‘ , ! : 100TB . MC dats

Job execution

\ ) \ ) \ )
| | |

Proxy(share with ALICE T1) Computing Resources (312 core) Storage Resources (100TB)




LIGO & KAGRA Supports

+ Pioneering experiment to detect cosmic gravitational waves and to develop gravitational-wave observations
- Whole observations data produced from LIGO experiments transferred to GSDC

- Currently, supports at Tier-3 level for LIGO Data Grid

-+ Resources: 1,000 CPUs, 550TB Disk

Researcher group LIGO, KAGRA Data

Analysis Result

-+ Global services for LDG are demanding and in preparation 1

r.:,: . | Experimental
LIGO | ,
il N N X Data
. ; N Authentication N
g ¢ PRSLAT 3 N R R » ‘,‘.‘»‘_"‘ &R rr; —— RN >
: e e s Authentication e
-, e = server Server
B ! e . . (Idas) Y
, S
o
Redirector

Data set Status

Mt. lkenoyama LDG-CE
(KamiOka, Hida, GifU) Job Scheduling
4 Super-Kamiokande B Mg m
.

Worker Nodes Storage

3
gggg i Data for analysis , =-

Computing Resources (804 core) Storage Resources (550 TB)



LHCONE in Asia www.atcforum.org
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http://www.atcforum.org

Role Expansion to National Datacenter



Transmission Electron Microscopy for Structural Biology

First attempt to implement Science DMZ model for research community support

Total time for R&D from data acquisition to data analysis reduced by 50%

KREONet
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Unified Data Analysis Platform for Large-scale Facilities & Instruments

Equipment || Equipment Equipment
E F y4

Research
Group

Fast Experimental Data Transmission

Science Unified Analysis Environment

Gateway i 7 z
Analysis S/W — v (T < Instrument
: : Logically Unified Single Resource -' -
Fast Data 7 N/ N /7, ! /sSWA
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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



Pilot Projects 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

Public Gateway I
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Integrative Structural Biology
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Government Movement towards
Data Sharing and Application

. “OtM ASH|(Collect and Renew)” TF

- Establishing a governance for research data Pilot Projects
sharing and application in terms of “Open Science” 2017 ~ 2016
- Preparing for legal and institutional basis to | <
collect/manage/share R&D data and its Legal & Institutional
application Basis Preparation

2019 ~ 2021

- Capacity building to strengthen the capability for
collaborative work

- Establishing a platform for R&D data share and Proliferation
application and supporting cloud-like 2022 ~
iINnfrastructure

+ Pllot projects in Bioinformatics, Materials, Large-
scale Facilities & Instruments, and Artificial
Intelligence



Summary

KISTI-GSDC is a datacenter to support data-intensive research fields in Korea and its infrastructure has been
growing

We supports not only WLCG but also other VOs, e.g. Belle || and LIGO/KAGRA and so on

We have implemented Science DMZ Model to support various kinds of data-intensive research in domestic
region by considering typical Korean R&D environments and activities

Recently we have launched pilot projects to support Integrative Structural Biology using Cryo-EM as well as
XFEL, which is the accordance with the Government-driven strategy to foster data sharing and application in
terms of “Open Science”

KISTI-GSDC will expand its role towards a national datacenter for data-intensive research
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