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KISTI GSDC

KISTI (Korea Institute <_)f Science and Tgchnc_)logy Information) _
- Government funding research institute for IT founded in 1962

600 people working for National Information Service(distribution & analysis),
Supercomputing and Networking

- Operating Supercomputing and NREN Infrastructure
Supercomputer: 307.4 TFlops at peak(14® ranked at Top500 in 2009; 2015 now)

NREN Infrastructure: KREONet2
Domestic: Seoul < (100G)— Daejeon
International: HK «(100G)— Chicago/Seattlemember of GLORIAD)

GSDC (Global Science experiment Data hub Center) _
- Government fundlng project to promote research experiment

providing computing power and storage
HEP: ALICE, CMS, Belle, RENO
Others: LIGO, Bioinformatics
- Running Data-Intensive Computing Facility
13 staffs: sysadmin, experiment support, external-relation, administration
Total 7,900 cores, 6,000 TB disk and 1,500 TB tape storage

History of GSDC

[ALICE T2 operation start ] KISTI Analysis Facility

HEPiX Spring 2016 Workshop

GLIF Playground = GOLEs/+ Lambdas
GOLEs & GLORIAD Lightpath Exchange

KIX. DACOM IX,
KT IX, BIX,6NGIX

KREGNei2 Members: ~300
Backbone: 14 GigaPOPs(20G~5G)
Qver 1G access links: 50

~ GSDC Facility

(Formation of GSDC
ALICE T2 Test-bed

(ALICE T1 Test-bed ] (ALICE T1 candidate)

Start CMS T3

10Gbps LHCOPN Established
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GSDC System Overview

Network Attached Storage

Public 10G Ethernet

4 Spine switches Public 40G Ethernet

74 Leaf switches HITACHI HNAS 15PB = Public 10G Ethernet Bundle
500+ Servers in 22 racks i EMC ICILON —— Private 10G Ethemnet
14 Storage racks Heva — Private 40G Ethernet
4 tape f?ames - == Private 10G Ethernet Bundle
/\ g#
Core Switch Core Switch Core Switch Core Switch “{I~ SAN Connection Bundle
Rack Switch Rack Switch Rack Switch Rack Switch Rack Switch Rack Switch
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High Throughput Computing
= HTCondor

= 2500 slots
= CMS T3, LIGO, KIAF

= Torque/MAUI
= 4,500 slots
= ALICE T1, Belle, REIB

Tape Storage

SAN Storage
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Jobs

Stable and smooth running
Participating in HI Reco Run at the end of 2015
261M jobs done for the last 6 months

Maximum 3,402 concurrent jobs = 37 kHO6
(84 nodes x 32 (logical) cores + 20 nodes x 40 (logical) cores) KISTI, 3.10% = 2.6M jobs for the last 6 months

Total wall clock hours for ALICE jobs

Running Jobs
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Maximum 1,344 concurrent jobs (84 nodes x 16 cores)
>5GB memory available per job

ALICE ONLY




HEPiX Spring 2016 Workshop

2016-04-18

Storage

1.465PB ALICE RAW Data Transferred
99% Storage Availability for the last 6 months

1aee | «— May 2013 e | 44— 1,465 TB Used (Tape)
o
1192P8 . May 20 15 o
3 Yrs Use Histor -~/ s Tape
o 976618 Jun 2013 y o e - P
@ Lessestes .
8 mm PARMRE <4—— 855.6 TB Used (Disk) Disk
488378 l “,.-.'.n.-.nnno"“:i""'.
Lassssseese® 5 .
L e e < Run2 Data Taking
0B sasasend”
Disk storage elements
KISTI
AliEn SE Statistics Xrootd info Functional tests Last day tests  Demotion
SE Name AliEn name Size Used Free Usage No. of files Type Size Used Free Usage Version EOS Version add get Last OK test  Successful Failed factor
1. KISTI_GSDC - SE2 | ALICE::KISTI_GSDC::SE2| 1.446 PB  860.3TB 6204 TB 58.1% 24,811,384 FILE 1446P8 901.4 T8 579.7 18| 60.86% [IVAIS0| T p7.0a.2016 o2:1s NS o G
Total 1.446 PB B60.3TE 620.4TB 24,811,384 1.446 PB 901.4TB 579.7 TB
Tape storage elements
KISTI
AliEn SE Statistics Xrootd info Functional tests Last day tests Demotion
SE Name AliEn name Size Used Free Usage No. of files Type Size Used Free Usage Version S Version __add et Last OK test _ Successful Failed factor
1. KISTI_GSDC - TAPE | ALICE::KISTI_GSDC::TAPE 387.27B 1.465ps - |G 1.362,014 FIE| 387.27T8  352.3 7o |SAIBONE| 90.99% 29.03.2016 06:16 12 of o
Total 387.2TB 1.465PB 00 1,362,014 387.2TB 352.3TB 34.89TB
AliEn SEs availability for writing ‘;io AliEn SEs availability for reading g :
KISTI_GSDC::SE2 E KISTI_GSDC::SE2 §
KISTI_GSDC:TAPE g‘ KISTI_GSDC:TAPE g’
5 3 .
o K o - e R | - s s 3 400TB Disk buffer for
Colormap [ 0—80% [ 80— 90% 90-+95% [N95—98% Qo8- 100% [l 100% Colormap [l 0-80% [ 80-90% 90 -+ 95% 95-98% W 98—100% [l 100% h -
elping fast access
statitics statistics to data archived
Data Individual results of writing tests Data Individual results of reading tests
Link name Link name
Starts Ends Successful Failed Success ragff Availability starts Ends Successful Failed Success raff Availability
KISTI_GSDC::SE2 29 5ep 201508:16 29 Mar 2016 06:15 2174 9 99.5%% [NSSIG4%H KISTI_GSDC::SE2 29.Sep 2015 08:16 29 Mar 2016 06:16 2173 10 9.5
KISTI_GSDC::TAPE 29 Sep 201508:16 29 Mar 2016 06:16 2179 4 99.8R [111199.84% KISTI_GSDC: :TAPE 29 Sep 2015 08:17 29 Mar 2016 06:16 2178 5 99.7

99% Storage Availability of R/W for last 6 months

- CICE ONLY
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Site Availability/Reliability

- 99.8% Reliable for the last 6 month (from Sep-2015 to Feb-2016 )
Monthly Target for Reliability of ALICE test: 97%
Less than 10 days of yearly downtime

Typ

Reliability =
Typ + (Tpown — Tscuep pown)

o ere Typ

Availability = —
Typ + Tpown

- On track for a stable and reliable site
Participating in weekly WLCG operations meetings(1 times (Mon) per week): reporting operation-related issues

24/7 monitoring & maintenance contract
2 persons responsible for on-call

< Monthly Availability/Reliability (%) >

Sep Oct Nov Dec Jan Feb
Reliability 100 100 100 100 100 99
Availability 100 100 100 95 100 99

ALICE ONLY
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KISTI-CERN Network (LHCOPN)

10Gbps Upgrade done by 31st April 2015

NetherL
f @Amsterdam
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Performance

= CERN—KISTI
=== CERN—KISTI (5 min)

MRTG @ MX960

- > 9Gbps peak (~ 1GB/s) observed .
- CERN IT provided a gateway, 500 parallel transfers g z: ‘L
xrd3cp crashed with Xrootd v3.3.4 (fixed @ v4 or later) 5 4 1
- Max 1GB/s peak @ alimonitor.cern.ch ﬁ 2 : d LRl

. Conf”'med fu” Capaclty Sep Oct MNow Dec Jan Feb Mar JApr May Jun Jul Aug Sep

 a

== KISTI-GSDC

SEs average transfer rates

CERN IT Gateway
Multi-stream: 500 [——»
Max peak: 1GB/s

Target global rate A

10G enabled |
/ /J\/\/\ (\/\[\’\ ‘ Average: 65 MB/s ‘ 1l |
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GSDC SYSTEM
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Controlled by Puppet and Foreman

- Profile implemented by
the Puppet

- Role defined In the
Host Group of
—oreman
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Central Authentication by IPA

- User

- DNS

- Kerberos

- SUDO rule
- Automount

- Host based access
control

Username:
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Log Collecting by ELKStack

EVENTS OVER TIME

View» | @ Zoom Out| @ reject (257450) @ deop (2915) count per 10m | (260375 hits)
25000

s000

[]
(]
2000 200 0000 0200 0400 0600 0800 1000 1200 1400 1600 1800
0414 o414 0415 0415 0415 0415 0415 0415 o415 0415 0415 0415

TOPN © @ © + x| TOPN © & © + x | TRAFFIC PROFILE © @ © 4 x | TRAFFIC PROFILE © @ o % x TRAFFIC @ & 4 x
SOURCES DESTINATIONS (PORT) (RULE) VOLUME
Taim Count Action || Term Count Action © 32152(18783) ® 1433 (18288) © 999 (257460) @ 6(2915)

FIREWALL © @ ©

©3380(17058) @ 3306 (12376)
2172149 19354 Q @ 129097 Q @ © 5000 10894), @004 10043) THROUGHPUT
4215624124 18783 Q @ © 53413(7264) @ 1080 (5710) @ 8868 (6248)
%32 QO ® 4390 5721) 260,374

62138212 9% QO
611611683 874 Q@ BUZE0 0

s TR Action count
1232461266 8
i 102% Q@ ® reject 257,450
51179.10268 8214 ® arop 2015

hahd 60 Qo

80827638 5380 Q@
931749350 4976 Q @ uB Qe
183604825 4183 Q @

TRENDS © @ ©
@ v -86.2% (eecr

221865080 2268 Q @ 4585500 o= o
92.69% s
1406 Q@ ® v-88.99% =
® 2%
‘28 Q@ ® 2%%
& Qe

SOURCES o o + x




2016-04-18 HEPiX Spring 2016 Workshop

Plan

- Additional resources will be procured
- ~720 CPU cores
- ~2 PB disk storage (NAS)
- ~1.5 PB tape storage

- Linux container based provisioning system will be
deployed for supporting several researches
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Experimental Setup

Gluster
Fluentd
Elasticsearch
Kibana
InFluxDB

Grafana
k8s Kubedash
k8s
Dashboard
k8s Ul
oVirt Engine
oVirt Node

Kubernates Cluster
k8s controller manager k8s scheduler k8s k8s
k8s podmaster proxy apiserver

hyperkube kubelet

Docker

Flanneld

monit

Atomic Host
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Persistence Data Storage

Kubernetes Cluster

Kubernetes
Minion

Kubernetes
Master

Kubernetes Kubernetes

Minion

Minion

Kubernetes
Minion

GlusterFS Volume

élzsterFs Cluster




Install Script

CLUSTER NAHE-$11: "atonic-host-cluster'}

'LOAD_BALINCED ASTER,AIDRESS-5{2: -“atonic-tast-cluster-sister. private. local"
1 0 (51-$13:-"atomic: 172, . 0.11, stomic: 172, 14,0, 12, tomic172,
1 WRIER MDES (51514}

NGNS, IR, VES FRONY-“51°

19 BWBLE JISECRE REGISTRY-"true
5 DEEORE JECISTRY-"10.8.0.U°

SERVICE CLISTER T ANGE="10.0.0.4/15"
M6 SERVIEE_TP-"10.0.2545¢°
BEPLIDS L

5 ULSERVICE IP-"10.0.154.553"
i DASHBORD_SERVICE_IP-"18.0. X
'POO_NETWRY-"16.1.0.0/1¢

CLSTER DD

ET (LIBAT PR
ETCD_(LIBNT PRT_LEGATY-"4941"

T PEER PONT-"0H"

34 ECD_PEER_PORT LEGACY-"THI"

FIBE VERSION-"1.2.8°

FIBE 06 LEVEL "=

KIBE_WP1_SERVER, PORT-"H483"

VUBE_APTSSION CONTRDL-"Namespacel ifecycle, Lini thanger, SecurifyContestiesy, Servicelcoount Resourcelunta”
FUBE %S ALLOVED (RIGINS - +*

FIBE_RUNTINE (INFIG-"

AALLW PRIVILESED-"true"

4 ALLOCAT SPECTFIC_PV_FOR GLUSTER LV-
GLUSTER,LY_ PO NAHE-"gLuster-pool
) LY PO STEE-"GRFREE"
4 GLUSTER, LY MAEE="brickfshl"
GLUSTER LY ST MATIO-GE
GLUSTER, WLUNE NAE_FOR NUBE_SYSTEM-"tuernetes”

echo ¢ "\nintn*

S TS|

3 WASTER MBES-| %0 §OSTER MDES (SV} | v *,'] )
3 WSTER MBES_JORRESS-)
e |1 S{MASTER NDESI] }

MASTERJODES JDRESSH< "Sfroter 1" )

5 Lne 3¢5, Column 86 TabSoed | Shel Soiptits)
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Running Screenshot

Kubemetes

DASHBOARD

Dasnooara

13475123148

13475123 148

15 140 CPU cey 0% 140 CPU

elasticsearch-logging-v1 i

s app: lstics

reh-aggng
bernatea io/cluster service-rue version: v1
2 pods runreng Logs -

geraigangle_cent ielasticasarch 18 an haur

elasticaearchriogy. e system 3200 TCP none

134] bana-logging-v1 H
o Klapp KBAAoQQing  kUbMTAIER /b BT it
wemory version: ¥1

1 pod runcing Logs +

EEEEEER
i

gor o/ goagie_contaimera/kibana1 3 an hour

Filesyste

Kibana-logging kube-syster 5601 TGP none

Influx

Query. | SHOW MEA:

measurements
cputrt

JEPE—
cpune_utizzton

cpulrequest

cpulusage_rate

Hesystenavatabie

kube-g
LB

1 pod run

memory

kube-

LB

1 pod runf|

g2

kube-registry kube-system 5000 TGP

1 secusily-zone-Mmaster sctum ks

Cluster  Nodes  Namespaces

Kubemetes Dusnboxe % ||

L-20 - NI

Namespace Analytics: kube-system

Information 1008,

Entity Uptime  Memary Limit  CPU Limit | 90%|

Oh 58m 585 4448 MB 350 mC o

Memory Usage (MB}

# Minute Hour
Average |2 3532
vms:
95X 382 3868
Max o1 59 ¢ tem
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v & Sysiem
v Bow Carvers
v B e
- 8 sorage
re JE—
R—
» owsers

v ddEemal Provioers
Selected Fieids O ovitimage-repostary
_source
Fields o
@tmestamp
e
_ingex
e

dockercontaines_id

hubemelas container_name

message
node_emw
request heasers acospt

2al

neacers scospencoang
requesLheacens acoepliangus
TSQUasLIa0eTS comecton
tequestheaders conlent length
request headers confantipe
requesLheacers nost

T8qUSSLS30ETS -mOcNEd 5,

request headers ifnone-malch

Boakmarks

request headers referer

request headers uses-agent

requesLieaces sciccacesy
TEQUSELIE308IS Horwardes or
tequestheaders « forwardech b April 15th 2016, 18:47:
request headers xforwardas s

request methor

requesLiemoleAdaress

TequEsLISMIOMEPO
requestur

response contenllength

b Apeil 15th 2016, 16:17:44.000

@uemony Utzzton  @CPU Utization

s A A4 A8

ot Engine Web,
=

X ¥ Q

D Centers | Clusers | _Hosts_ | Neworks | Siorage | _Diks ] Viua thac

000 Log: I0415 09:17:44.147255 1 handlers.go:i32) GET /api/v/watch/services?resourceversio

s |__Pools ] Templates | Volumes

name. Host wAgaress Faon Custer Data Center memory

No items to display

19168

tineoutSeconds—i72: (7252.000543885) 200 [[hyperkube/v1.2.0 (Vinux/undss) kubsrnetes,schoses]

134.75.123.150:50368)  skream: stderr

ancaer. contaieer 1a: f0GE224cH22e7 s 29967,

(Vimux/and6d) kubernetes/SFormat] 134.75.133.151:50837] stream: stderr

Log: I0415 09:17:44.034993 1 handlers. go:1s2) GET /api/vi/nades: (1.839157n5) 200 [[pod_nanay/v0.0.0

Users.

cru

Events

Nerwork  Magration iapisy




Master Plan for Container based
Provisioning System

Mesos Cluster

MPI
Torque

Torque
HTCondor
=T
Services
Logging
Analyzing
Monitoring

HTCondor

Docker | Docker | Docker

Datacenter OS (Apache Mesos with Kubernetes)

Node OS | Node OS Node OS | Node OS Node OS | Node OS

Bare metal Bare metal VM Cluster External Cloud
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