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Data Computing Laboratory

Welcome to visit the Data Computing Laboratory (DCLab) in the Department of Computer Science at Chungbuk
National University. Computing has been playing a pivotal role in various areas including ICT industry as well
as scientific research fields. We are at DCLab doing research on various computing methodologies to tackle
real world p with existing technologies. Our research is focusing on various data related computing
including, but not limited to data ing, scientific ing, cloud ¢ ing, high ghp

computing and high performance computing.
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Data Computing Scientific Cloud Computing High Throughput High
Computing Computing Performance
Computing

DCLab has joined KoALICE(Korean ALICE Group) and CERN ALICE
experiment since 2019. We are very proud of that Chungbuk National
University has become an official member institute of CERN experiment. We
are mainly focusing on software development with world around IT experts
to contribute ALICE computing. Several research topics are as below:

- Cloud Computing for Big Data Analysis

- Cloud C ing for ture
- Disk Buffer Management System in 02(Qnline-Offline) Computing
- 02 Data Management System

- System Software for ALICE Detector
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https://dclab.cbnu.ac.kr/

B Current Students (MS) B New Ph.D Student

Moon-Hyun Kim(20) Jun-Yeong Lee(20) Jae-Hyuck Shin (Part Time)
L 10-year Career at Samsung Electronics

» Graduate in Feb, 2022

NAVER
Cloud

B New M.S Student

Kyung-Jun Kim(21) Seong-Min Kim
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Collaboration Topics

B #7 Data Handling SW Development

< Disk Buffer Management System
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Collaboration Topics

W #2 Control & Monitoring SW

B #3 Cloud Computing for
Data Processing
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#1 Data Handling - O2 PDP WP15 Data Storage

® service Work +

(3 c

O B https://alice-glance.cern.ch/service-work/tasks/358

ALICE Service Work

Q Search task, member, institute, ..

- My profile
|! Tasks
View tasks
B Accounting
@ Students
My institute
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WP15 - Data storage

Project
02 PDP

Class
3. Service work / Operations

Activity
System test and commissioning

Location
Remote

Expertise
PH, CE

4. Contactp

Andreas Morst
PDP Project Lea

« C

- My profile
|! Tasks
View tasks

B Accounting
€ Students

My institute

ALICE Service Work

~

@ service Work +

TASK

WP15 - Data storage

@

¢

Project
02 PDP

Class

3. Service work / Operations

Activity

System test and commissioning

Location
Remote

Expertise
PH, CE

1 Contact person

Andreas Morsch
PDP Project Leader

ACCOUNTING PLANNING ASSIGNMENTS 02 PDP
. . .

Accounting Period Granularity S t T t d C

2021 - | | avarter . ystem lest an ommissioning
® Assigned FTE

:2 I l I -

N January - March April- June July mber October - December

Period
Start Date EnaDate Asgnad FTE Planned FTE
20210101 20210331 025 03
QO & https://alice-glance.cern.ch/service-work/tasks/358 bk ®

Q, Search task, member, institute, ...

ACCOUNTING ~ PLANNING  ASSIGNMENTS
Start Date End Date FIE Member Institute.
2021-01-01 2021-12-31 0.050 Latchezar Betev CH - Geneva CERN
2021-01-01 2021-12-31 0.200 Junyeong Lee KR - Cheongiju
2022-01-01 2022-12-31 0.250 Latchezar Betev CH - Geneva CERN

& Could be reassigned 28l Paid by collaboration funds
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#1 Data Handling - O2 PDP WP15 Data Storage

B ALICE O2
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#1 Data Handling - O2 PDP WP15 Data Storage

B Server — HP ProLiant DL560 G10

> Xeon Gold 6230 @ 20Core * 4 (80 Core)
> DDR4 16GB * 48 (768GB)

< 480GB SSD (Booting)
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#1 Data Handling - O2 PDP WP15 Data Storage

B EOS Storage Setup and Evaluation

EOS Console |/eos/> fs 1s

s .docker 169 ] default. booted nodrain online
.docker 109! . jbod default.] doc booted nodrain online
default.? doc ¢ booted a? nodrain online

docker 169 i j default.: doc : S booted M nodrain online
locker 109! /ibod5 default.4 doc t booted M nodrain online
.docker oF /jbod6 default.! doc booted W nodrain online

s .docker 169 /ibod7 default.6 doc booted " nodrain online
s .docker 109! /jbod8 default. doc I booted M nodrain online

docker:: online

docker: : te: online

docker:: online

docker s online

: docker : online

nodesview st6.eos.doc 1108 docker:: online
nodesview st7. .docker: docker: :tes online
nodesview st8.eos.docker C docker: : te: online

[cf=NoloNoloNoNo)
HFEORORD2
e

Performance Evaluations on JBOD based EOS System

(ALICE O2 like) and KISTI CDS based EOS System
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#1 Data Handling - O2 PDP WP15 Data Storage

I Performance Evaluations
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#2 Monitoring — O2 PDP WP15 Data Storage

@ service Work +
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#2 Monitoring — O2 PDP WP15 Data Storage

Bl Developments
< Enclosure Error Reporting
< Disk Error Reporting
< EOS 1/0O Error Reporting
< Enclosure Multipath Error Reporting

~ Node_exporter

Grafana

Prometheus
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#2 Monitoring — O2 PDP WP15 Data Storage

B Monitoring Workflow

#
Method #1 o1 oixtol 2
/deV/Sda dlSk{Sda) 0 SMARTD_MESSAGE : Device: /dev/sda
/dev/sdb disk{sda} 0 N
/dev/sdc disk{sda} O /dev/sda $1 82 $3 S?QFQOE%H_ ]
/dev/sdd disk{sda} 0 ETEe
/dev/sde disk{sda} 0
smartd DEVICESCAN  promIt 2 44 health check fail oItz 27 L ME regexZ error C|A3 AE 5
, prom It =7
samrtd
Ay j
disk{sda} 1
TOSHIBA_HDWD110-69LIBKDFS. ata. csv disk{sda} 0
A disk{sda} 0 [«
v TOSHIGA HOWD disk{sda} 0
TOSHIBA_HDWD110 3 sV disk{sda} 0
Method #2
- = health fail
samrt_init.sh ol B smartd 3% & Al
ATy init & T3 (health check) smartdnotify &2

1. Ivar/log/smartd/attributes C| 2 E2]| 44

2. prom I} MY (var/log/smartd/disks.prom)
3. smartd A& (log 9| X| : var/log/smartd/attributes/) 2. SMARTD_MESSAGE £ QIXtZ &}0{ smart.py &%

3. SMARTD_MESSAGE £ parsing 0}01 disks. pro mgS 12 By

disk{sda} 0 . ,
dickiada) 0

. SMARTD_MESSAGE(/var/log/smartd/), csv log Tt & &M%+ 5! 4

115

g

disk{sda} 0

disk{sda} 0 disk{sda} 1

disk{sda} 0 disk{sda} 0
disk{sda} 0
disk{sda} 0
disk{sda} 0
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HEP-SPEC06 Benchmark Score

HEP-SPEC06 Benchmark Score

#3 Cloud Computing for Data Processing

B Efficient ALICE Workload Processing in Cloud Infrastructure
> HEPSPECO06 based Performance Benchmarks
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Performance Evaluations of Distributed File Systems for
Scientific Big Data in FUSE Environment
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Abstrack: Data ane important and ever growing in data-mtensive scientific environments. Such
research data growth requires data storage spstems that play pivetal roles i data management and
analysis for scentific discoveries. Redundant Array of Independent Disks (RAID), a well-known
storage echnology combining multiple disks into a single large logical volume, has been widely
used for the purpose of data redundancy and performance improvement. However, this sequines
RAID:capable hardwate of softwak bo build up a RAID-enabled disk array. In addition, it 1 diffealt
to scale up the RAID-based storage. In order to mikigate such a problem, many distribuled file
systems have been developed and are being actively used in various environments, especially in
data-itenave comipubing faclities, where a emendous amount of data have to be handled. In thas
study, we investigated and benchmarked various distrabuled fle systems, such as Ceph, GlusterFS,
Lustre and EOS for data-intensive environments. In our experiment, we configused the distributed
file systems under a Reliable Array of Independent Nodes (RAIN) structure and a Filesystem in
Usesspace (F caviconment Cur resulls identify the characteristics of each file system that affect
the read and wrile performance depending on the features of data, which have to be considered i

data-intensive compu ling eny ironments.

Keywords:  data-ntensive compubing: distributed fle system; RAIN; FUSE; Ceph; EOS;
GlusterFs; Lustse

L Introduction

As the amount of computing data increases, the importance of data storage isemerging,
Research from IDC and Seagate predicted that the size of the global data sphere was only
a few ZB in 2010, but it would increase to 175 ZB by 2025 [1]. CERN, one of the largest
physics research groups in the world, produces 125 petabytes of data per year from LHC
experiments [Z] Due to the tremendous amount of experimental data produced, data
storage is one of key factors in scientific computing, In such a computing environment,
the capacity and stability of storage systems are important because the speed of data
generation is high, and it is almost impossible to reproduce the data. Although them are
many approaches to handling such big data, RAIID has been commonly used to store large
amounts of data because of its mliability and safety. Howewver, RAID requires specific
hardware and software to configure or modificat AL itis dithoalt

Published in Electronics
June 18, 2022 (SCIE)
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to expand with additional storage capacity]
RAID is likely to affect the stability of the
loss. To overcome these drawbacks, many
and deployed at many computing facilitie

Funding: This work was
funded by the Korean government (MSIT) (No. NRF-2008-00458).

supported by the National Research Foundation of Korea (NRF) grant
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Papers — Under Preparation
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(Performance Analysis of CERN EOS Distributed File System under
Bare-metal and Virtualization Environments)

o
o

< Invited Paper
will be published in March
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(Jun-Yeong Lee) (Moon-Hyun Kim) (Kveong-Jun Kim) (Seo-Young Noh)

< SCIE Journal #1 (Jun-Yeong Lee)

Abstract T

facilities

Analysis of CERN EOS Storage under Physical
and Virtualization System

ex perimental resulte
Keyworde ' CERN, EOS, distributed file system, bare-metal, virtualization, KVM
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< SCIE Journal #2 (Moon-Hyun Kim)
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Bl CERN-KISTI-CBNU Meeting

Vou are viewing JuriTeong Lee's screen

Scenario-based Test — Service Failure
EOS Test Scenarios g A o
CBNU DCLAB [ I = EOS Service Failure
f Validate the continuity of EOS
by stopping following services.

« Example for KISTI CDS

- MGM - Can be stopped up
to 2 instances

- MQ - Can be stopped up to
2 instances

- FST - Can be stopped up to
6 instances
QuarkDB - Can be stopped
up to 2 instances

You e VIEW 10 Sang-Un N7 IKISTI 5 sore=n

KISTI-CBNU CDS Monitoring

Monitoring Workflow Principle
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B KISTI-CBNU Meeting
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Plan



B Keep Focusing on Current Projects

< Data Storage Systems: 02 PDP WP15
< Monitoring Utilities Development

< Computing Resource Optimization

B Involving in Core Software Developments
< ITS3 Detector System Software
< EOS Storage System Software

Bl Keep Collaboration with KISTI
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