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1. ALICE(A Large lon Collider Experiment) e Global .
O ¥Yg Adste] $F 27 22 4u A7 & Domestic
O 407h=, 17570 71, 2,000 ™ (=] 40%7)

2. CMS(Compact Muon Solenoid)
O AMz& EIAY T (S 4A 4F)
O 55713, 2327] 7], 4,800 & (5] 110499%)

3. Bellell(kek)
O B A 3A @4 T & 4+
O 2570=, 1077) 71, 800" &< (51 4049 9)

LIGO(Laser Interferometer Gravitational Wave Observatory)
O FTHIE AlA HE3= 4%
O 1870=, 1097] 7], 1,300 &< (=4 404975)
5. RENO(Reactor Experiment for Neutrino Oscillation)
O YARNAM FEHE FAHUR AE(IFFLA=R)
O =W 49 (404%)
6. Genome Research
O AW AAE LF NEE T FAA ol &4
O (FW) A&, A8, FHLAH 5 (80499)
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Heavy-lon Physics

WLCG Tier-1

(CPU) 1,940 cores / (DISK) 4,000 TB / (TAPE) 3,200 TB
Tier-3 (KIAF)
(CPU) 400 cores / (DISK) 1,300 TB

wWLCG

Worldwide LHC Computing Grid

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

WLCG Tier-2 (2017)

3 .| (CPU) 1,000 cores / (DISK) 800 TB

~ Compact Muon Solenoid

Astrophysics Medical Science
LDG Tier-3 CPU) 800 cores / (DISK) 900 TB
(CPU) 1,000 cores / (DISK) 550 TB I I (
LDG Tier-2 (TBD)

D
O

Belle IT

Elementary Particle Physics

B2G Tier-2

(CPU) 150 cores / (DISK) 100 TB

N o Neutrino Physics
RAW data storage

ANNNN 91 3 (CPU) 420 cores / (DISK) 1,100 TB

Structural Biology (TEM)
(CPU) 450 cores / (DISK) 800 TB

3-4 more domestic experiments under preparation
e.g. volcanic hazard mitigation, brain research, disease control, etc.
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O AFY ==8 AW 1,92070] =
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Network §
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Storage
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Tape i 13 Different Models

Storage
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Backbone |
Switch

Testbed
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@ wLCG Tier-1, Tier-2 H|O|H &M Y X 2|

Done jobs in KISTI_GSDC

500 K
400 K
300 K
= 2 200 K
Done jobs in KISTI_GSDC
Series Last value Min Avg Max 100 K : %

1. MDONE 8414032 86274 4259009 8414032 2167401 completed |
Total 8414032 4259009 0

Jan Feb Mar T Apr May Jun Jul Aug Sep on@ 01/01 03/01 05/01 07/01 09/01

2020 v %)
C — Analysis Cleanup Folding@Home — LogCollect — Merge — Processing — Production
http://alimonitor.cern.ch/display?image=jfreechart-onetime-15057852129411397188.png X =2 https://monit-grafana.cern.ch/d/000000628/cms-job-monitoring-es-agg-data-official?orgld=11&from=1577836800000&to=1604188799000¢

group_by=CMS_JobType&var-Tier=All&var-CMS_WMTool=All&var-CMS_SubmissionTool=All&var-CMS_CampaignType=All&var-Site=T2_KR_KISTI&var-
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Metadata @
Servers / \
(MDS) .
‘ ‘ Object Storage  Commodity

Failover Servers (OSS) Storage

! Infinband

-
Ethernet ([ S—
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Object Storage
Targets (OST)

Clients

L
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@
3
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GPFES Architecture - Special Node Roles

manager nodes

¢ Three types of nodes:
File system nodes
Manager nodes
Storage nodes g

~—/ switching
fabric

tr ' [  storage i
nodes file system
shared disks nodes

/

14
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eXtended Root Daemon ‘
7|2'._S ROOtD% L_-H x'” 2, "jji:--
ROOTEt= HEP 2OFOf| M B0| 28 &= Analysis Framework2| It (root)= £t
St7| 2o 70
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Q Q

o xrootd ATH{ 2} Objectivity/DB AH| 2| Load Balancing= 2ol 7H& =l olbd M H 2 -
Open Load Balancing Daemon

A= cmsd (Cluster Management Service Daemon)
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i XRootD / | %—T—L o~ GIO|E] AEHA| FA17|2HKISTI

(xroot://<fqdn_redirector:port>/<path>/<filename>)

Redirector

1. Y EZ R%F

4. 0t FAXZE HE

2. cmsdOi] oY K]
20l X

|
cmsdll e | Namespace

cached
namespace Server

ETTE BT —

xrootd

/data01
/data02

cmsd
/data01

/data0?2

Namespace
J

17
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XRootD 7| &% (+Tape system) GOJE] B S417 2+ KISTI

Redirector

Request
Redirect

Cluster Information
Location of file

xrootd

Health Chec

cached Query
namespace

File Access (Read/Write) through XRootD protocol

18
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A HTCondor ZF?

=X : An Introduction to using HTCondor, Christina Koch, (HTCondor Week 2019)
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Wisconsin-Madison Cit2| HTCondor E0f| 2|5t0] ZHE | A0 S| Apache Efolﬁﬁ
20510 LE AA HEHE HiE
19880 S22 O ZRol, X[k 30F 2t XX 2 J|s 7t U B +=H

o ASs
wEHE T
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0
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Ctot 7|5 : flocking, checkpoint
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on One Computer HTCondor on Many Computers

HICond%

execute

(E—
(I—

execute

execute execute
execute

execut 4

@ ZH(job) 2 BtLEC| THAIO] K& @ Z 2 (job)S submit M A10]| M| &=

@ Stitel UM 2E 28 M| @ HTcCondor 7t 2= AFE X 2 (job)=
J2{ot0] HEoH &AES

=X : An Introduction to using HTCondor, Christina Koch, (HTCondor Week 2019)
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o Job submit

AHEX7F 2SS submit




2710t 201 93t

HIO|E] HEHA S&712 KISTI

o MN(Master Node)

-

Master NodeZ E3j 21t ZHEE| X122 319
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o Class Ads

Job ClassAD, Machine ClassAD MEE X

executable = compare_states

log =job.log
outout = ob,out

enor = job, e

Tequest.cpus = 1
Tequest. disk = 20MB

Tequest.memory = 20MB

Quewe 1

+

HTCondor configuration®

RequestCpus = 1

Err = "job.er’"
WhenToTransferOutput = "ON_EXIT'
TargetType = "Machine'

Cmd =

"/home/alice/tests/htcondor_week/compare_state

8
JobUniverse =5

lwd = "/home/alice/tests/htcondor_week'
RequestDisk = 20480

NumJobStarts = 0

WantRemotelO = true

OnExitRemove = true

Transferlnput = "us.dat,wi.dat"

MyType = "Job"

Out = "job.out"

UserLog =
'/home/alice/tests/htcondor_week/iob.log
RequestMemory = 20

Job Class Ad

Xt
o

A ELHF

f//// >

+

HTCondor configuration

HasFileTransfer = true
DynamicSlot = true

TotalSlotDisk = 4300218.0
TargetType = "Job"
TotalSlotMemory = 2048
Mips = 17902

Memory = 2048
UtsnameSysname = "Linux"

MAX_PREEMPT = ( 3600 * ( 72 - 68 * (

Requirements = ( START ) && (
IsValidCheckpointPlatform ) && (
WithinResourceLimits )
OpSysMajorVer = 6
TotalMemory = 9889

HasGluster = true

OpSyshame = "SL'

HasDocker = true

Machine Class Ad
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o Match Making

AMEA A4 §&2 W f3ALE SES OiE

execute

execute

execute
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o Job Execution

SN and WN 7+ 2% S A

execute

submit

execute

execute

central manager
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Ti e User Analysis Workflow GIOJE{ A4EI SA7 IR KIST

AliAnalysisTask.cxx
AliAnalysisTask.h
runAnalysis.C “local”

[ 3

Merge.sh

<
«

m

runCondor.sh

b

s

Condor DAGMan

condor_status
condor_rm

[ )

— Batch System 2 WI
e — condor_q I
\_/———

29
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Config.C
Queue #Num sim.C
condor_submit rec.C

CernVM-FS

condor_q
condor_status
condor_rm

Batch System

30
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Condor, Cluster HTCondor Job Status last custom rjEL | O] | OF O }_C) o ()1 L =
" ] AoE—TI— )\)\X L'é':x'ﬂlt —:I-ET
A el i A St 010 AFR Th
. | = Xt 8l0| AFE 7ts
— |
o
Y 10k ol o o] O =
I AN FRAE 22d SO
0 Fri 16 Nov Sat 17 Nov Sun 18 Nov Mon 19 Nov Tue 20 Nov
W CMS Job Now: 72.1 Min: 0.0 Avg:287.2 Max: 2.0k
[ Free Now: 2.1k Min: 87.8 Avg: 1.8k Max: 2.1k - o =< o = o
Bl KIAF Job Now: 0.0 Min: 0.0 Avg: 33.3 Max:661.8 EOI' X|'—|-.I 7|—|— OI'E'I' xl'—r_l A"—g— EXI'
O CMS Quota  MNow: 1.7k Min: 1.6k Avg: 1.7k Max: 1.7k od = o - =0 — o o
O Middle Now: 1.7k Min: 1.7k Avg: 1.7k Max: 1.7k O = _Q_ II-O-l = XI- %[
B KIAF Quota Now: 1.7k Min: 1.7k Avg: 1.7k Max: 1.7k _ E |_
W Total Now: 2.1k Min: 2.1k Avg: 2.1k Max: 2.1k 9-|‘IT |E| _|_7|- A|-O H S 7|—O "'l L

condorce. sdfarm. kr HTCondor Job Status last custom

-~

2.0 k
i
= AL = AL O
a 2 oltCF O
2 o &2 022 37| wat gy M=
oo N
' 21:00 21:20 21:40 22:00 22:20 10
B CMS Job Now: 1.8k Min: 28.0 Avg: 1.6k Max: 2.0k i o
O Free Now: 72.6 Min: 0.0 Avg:178.6 Max: 2.1k _EX ShCh |:|-| | [eR = O A EEH
B KIAF Job  Now:201.3 Min: 2.0 Avg:324.4 Max:412.0 o1 =0 = O o
O CMS Quota Now: 1.7k Min: 1.7k Avg: 1.7k Max: 1.7k
O Middle Now: 1.7k Min: 1.7k Avg: 1.7k Max: 1.7k
B KIAF Quota MNow: 1.7k Min: 1.7k Avg: 1.7k Max: 1.7k
M Total Now: 2.1k Min: 2.1k Avg: 2.1k Max: 2.1k

32
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0. alice 22} Al 3H

condor-cpu_alice

CIOJE] HEfA S2ai7|2

3. F|AE ZAL alice XY FOIIA CH7|

condor-cpu_aliceq
10 k
8 k
6k
4k
2 k
0

Cpus

10: 00 12: 00 14: 00 16: 00 18: 00 20: 00 22:00

B condorce.sdfarm.kr last custom Now: 0.00 Min: 0.00
Avg: 7.18k Max: 9.14k

2.0 k
w
a
v 1.0k
0.0
10: 00 12: 00 14: 00 16: 00 18: 00 20: 00 22:00
B condorce.sdfarm.kr last custom Now: 0.00 Min: .00
Avg: 1.91k Max: 2.13k
o el 1|7<
1. AHET_ CMms | = M=
condor-cpu_cmsq
200
“n
a
o 100
| I.nlu.ll‘l ~
10:00 12:00  14:00 16:00 18:00  20:00 22:00
B condorce.sdfarm.kr last custom Now: 0.00 Min: .00

Avg: 5.28 Max: 202.62

2. 7| = alice 2 A

condor-cpu_alice

Cpus

1.0 k

0.0

10: 00 12: 00 14: 00 16: 00 18: 00

B condorce.sdfarm.kr last custom Now:
Avg: 1.91k Max: 2.13k

0.

20: 00
00

22:00
Min:

.00

Al

4.cms & Al=l Ol

=x

o
R

=

condor-cpu_cms

Cpus

0.0
10: 00 12: 00 14: 00 16: 00 18: 00 20:00 22:00

B condorce.sdfarm.kr last custom Now: 0.00 Min: 0.00
Avg: 51.97 Max: 1.40k

5. alice 2H Y XY A|&f

condor-cpu_alice

2,0 k

Cpus

1.0 k

0.0

10: 00 12: 00 14: 00 16: 00 18: 00 20:00 22:00

B condorce.sdfarm.kr last custom Now: 0.00 Min: 0.00
Avg: 1.91k Max: 2.13k

5t

33
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