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Government-funded institute

From 1962

National Supercomputing Center
National R&D network (KREONet)

National R&D Information Service
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KISTI

Map of South Korea

coo9o0000@®

KREONET & GLORIAD

i Daedeok R&D InnopM
) Rare Isotope Accelerator

(Under construction)

SITUATION OF
DAEDEOK INNOPOLIS

11 Public Research Institutes
29 Non-profit Organizations
7 Universities
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Heavy—lon Physics

WLCG Tier—1

(CPU) 8,500 cores / (DISK) 3,000 TB / (TAPE) 3,000 TB
Tier—3 : (CPU) 400 cores / (DISK) 600 TB

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

WLCG Tier-2

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

wWLCG

Worldwide LHC Computing Grid

Medical Science

ARGO Regional Center (TBD)

(CPU) 600 cores / (DISK) 700 TB

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

LDG Tier-2 (TBD)

Elementary Particle Physics Neutrino Physics

B2G Tier—2 (TBD) RAW Storage

(CPU) 300 cores / (DISK) 100 TB Belle IT N\ e s (CPU) 360 cores / (DISK) 700 T8

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

25 Storage Racks with 6 Different Models
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Resources Managements

« +600 Servers and +25 Storage

 Every year of procurement--- heterogeneous 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

Senvice 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

Edge Network Service Cluster

: &
(on Container Cluster)

Switch conf.
Cisco Nexus Application SW

Dell Force10 Application SW
VLAN SNMP

— Usermgr. —
IPA

LDAP

App. SW deploy MW install, Security conf.
Foreman

Condor PBS/maui
Auto Puppet Stash OS install, Network conf.

Script Kickstart iLO/IDRAC

Confluence 58 | | Taps S s
Pu|p G|t |PM| PXE Remote Monitoring Target

Datacenter OS (Apache Mesos with Kubernetes)
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Computing Jobs

ALICE Tier-1

Total CPU hours for ALICE jobs

KISTI Tier—1 has been providing
reliable and stable service KISTI, 3.04% | oo

Max 3,680 concurrent jobs

(52 nodes x 32 cores, 334 HS06/node)

(38 nodes x 32 cores, 356 HS06/node)
— (20 nodes x 40 cores, 472 HS06/node) r

= 40,336 HS06

@ Austria © Brasil @ CERN @ China @ Czech Republic ® Germany @ HLT @ Hungary ® IN2P3 @ India @ Indonesia @ INFN @ Japan
@ Mexico @ Nordic Countries © Pakistan @ Poland ® RDIG @ Republic of Korea @ Romania @ Slovakia @ South Africa @ Thailand

@ The Metherlands @ UK @ Ukraine @ US

Active jobs in KISTI_GSDC
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More than 3.1 million jobs during last 6 months



M 3000TB (Disk)

(10,
Storage(Disk

3.683 PB used (99%)

Tape

EOS based Data Handling (NEW, deployed in July)
(2 MGMs + 5 FSTs)

XRootD based Data Handling
(1 redirector + 5 storage nodes)

mmmm XRoOtD

EOS

1.31 PB used (91%)

547.9 TB used (36%)

3.815PB
PR S il
3.338 PB 1 Mm""
esosssss0eeees .
2.861 PB {444 sesssssssvsesce 0’....
; / ,
. ’ ‘. |
o 2.384 PB - Y | 1]
|
@ o * Storage status for last 6 months
o 1.907PB - =,
D | /
\
1.431 PB 1 m. .OW \/ B80600000000000000000000000000000000000000000 E2 X1
oot »
976.6TB - p
.
sl M
‘O. » ".
0B - A .
< Mar 2018 Sep 2018 —
Disk storage elements
KISTI
AlIEn SE Catalogue Storage-provided information Functional tests Last day add tests Demotion
SE Name AlIEn name Size Used Free o. of files Type Size Used Free Usage Version EOS Version add get rm 3rd Last OK add Successful Failed factor
1. KISTL_GSDC - EOS ALICE::KISTI_GSDC::EOS 1.5PB 548 TB| 988[TB 35.68% | 2,425,466 FILE 1.465PB 549.4 TB 950.6 TB| 36.63% [Xrootdvai8!3 T 14.09.2018 09:48 NG oG
2. KISTI_GSDC - SE2  ALICE::KISTI_GSDC::SE2 1.446 PB  1.311 PB 138.5\[B 90.64% /21,235,354 FILE 1.446PB  1.36 PB  88.31 TB|94.04%  Xrootd v4.3.0 of o

Total

2.946 PB 1.846 PB

1.1 P 3,660,820 2911 PB 1.897PB 1.015PB

© 14052018 10:36 [ 24
2 2 2 2

Disk Usage 90.6% / 35.7%

=
= =
AliEn SEs availability for writing = J AliEn SEs availability for reading 2 J
KISTI_GSDC::EOS § 0.0 KISTI_GSDC:EOS g 0.0
KISTI_GSDC::SE2 { E‘ KISTI_GSDC::SE2 °
= o >
KISTI_GSDC:TAPE g KISTI_GSDC::TAPE %
1819 20 21 22 23 24 25 26 27 28 29 30/31 1 2 3 4 5 6 7 8 9 10 11 12 /13 14 15 16 % 18 19 20 21 22 23 24 25 2627 28 29 30 31 1 2 3 4 S 6 7 /8 9 10 11 12 13 14 15 16 o
Aug 2018 Sep 2018 5 Aug 2018 Sep 2018 [
k3
Colormap [l 0 — 80% I 80— 90% 90 — 95% 95 — 98% I 98 — 100% M 100% Colormap |l 0 — 80% . 80— 890% 90 — 95% 95 — 98% I 98 — 100% M 100%
Statistics Statistics
N ESar Data ndividusl|resultsjofiwriiig]hests Data Individual results of reading tests Overall
Link name
Starts Ends Successful Failed Success ral Starts Ends Successful Failed Success raffo Availability
KISTI_GSDC::EOS 17 Aug 2018 16:54 17 Sep 2018 02:48 728 o KISTL_GSDC::EOS 17 Aug 2018 16:54 17 Sep 2018 02:49 728 0 1o [NE00%
KISTI_GSDC::SE2 17 Aug 2018 16:42 17 Sep 2018 02:36 727 3 KISTI_GSDC: :SE2 17 Aug 2018 16:42 17 Sep 2018 02:36 730 0 1dov [NE00%
KISTI_GSDC::TAPE 17 Aug 2018 16:45 17 Sep 2018 02:39 728 o KISTI_GSDC::TAPE 17 Aug 2018 16:45 17 Sep 2018 02:39 728 0 10y [NE605

> 99% and 100%

Availability in
reading and writing
for the last month




Storage(Tape)

M 3000T8B (Tape)

3,683TB ALICE Raw Data Stored
~3,227TB RUN2 Data Transferred

799 Tapes (4TB each)

8 Tape Drivers with 2GB/s Throughput

Tape Pool (XRootD)

i

Service Servers
Cache Pool 600TB

[ XRootD(400TB)+GPFS(200TB)

Tape
3PB

GPFS/TSM Server

(XRootD — Tape)

KISTI
AliEn SE Catalogue statistics
SE Name AliEn name Size Used Free Usage No. of files Type
1. KISTI_GSDC - TAPE = ALICE::KISTI_GSDC::TAPE 387.2TB 3.683 PB - - 2,798,196 FILE
Total 387.2TB 3.683PB O© 2,798,196

Tape storage Tements

Size Used Free

Storage-provided infofmation Functional tests Last day add tests Demotion
Usage Version EOS Version add get rm 3rd Last OK add Successful Failed factor
384.6 T8 353.3 T8 | EHEEHE 14.09.2018 10:39 G4 oG
384.6 TB 353.3TB 31.35TB 1 1 1 1

Using Disk—based Cache to speed up

the read/write from tape system
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Data Center Relocation

« From KISTI main building to National Supercomputer Center Building
« Aging power supply and cooling system!!
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Server-Rack - Storage Rack

[oey adelL ]

« Until 2018
« Shutdown : 1 week
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o
KISTI Grid CA System

Legacy System was developed
about 10 years ago without HSM -

Design and Develop new CA mal- 1 o e e

System based on the openXPKi| Firewrall
Project with HSM supported FIPS

140-2 level 3 —
Refer to CP/CPS of CERN CA °“Ubu"tu
Focus on development 20 m}

automated operational function Private Network

Sever Raelk

SW Firewall
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