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SUMMARY % KEYWORDS

1. Title
O Establishment of KIOST research-based sharing system

II. Purpose and necessity of research and development (R&D)
O Purpose of R&D
- Diagnosis of the present of KIOST marine research infrastructure, and
planning for joint utilization and service plan of research infrastructure
O Necessity of R&D
Increasing social demand for sharing research infrastructure
Promotion of joint utilization of research equipment by the Ministry of
Science and Technology and PBS improvement
Need to build a big data system for sharing and utilizing national
research data based on the 4" industry
2. Lack of manpower and budget for equipment and equipment operation and

analysis

Budget loss due to redundant equipment purchase due to department—- or

team-based research

Lack of understanding and budget for big data and related technologies

- Development of operation management system such as professional
manpower and ship research facilities and system re-analysis to build a
research fleet-scale research base

3. Lack of awareness about data sharing

Sharing research data and improving its quality through publication of
data journals

4. Establishment of a support system for research life cycle

- Increased grievances of new and senior researchers who lack research

infrastructure due to closed research cooperation

IM. Content and scope of R&D
O Diagnosis and suggestion for improving the current KIOST research
infrastructure project
Re-establishment and definition of the term “research infrastructure”

Analysis of research infrastructure projects being conducted by KIOST



Analysis of successful and unsuccessful cases of building a marine
research infrastructure through literature review
O Joint utilization and service plan of research infrastructure
- In-KIOST demand survey for user—friendly data services (data type,
format, etc.)
Identification of the current status of In-KIOST data management and
map production
Suggestion for data production, management, and distribution systems
using parallel computing technology
Suggestion for big data processing and analysis technology utilizing
parallel computing technology
Suggestion for KIOST marine data ecosystem structure
O Development plan of KIOST research infrastructure service
Suggestion for the vision, mission and function of the research project
Suggestion for fostering professional research personnel and its
utilization plan

Suggestion for innovative data-based marine research

. R&D results
Planning report on the utilization of KIOST research infrastructure
Certificate of KIOST research infrastructure

Roadmap for joint use of research infrastructure

O O O 0o <

Suggestion for service plan of research infrastructure

. Application of R&D results
Development plan and modification of KIOST research ecosystem
Performance of efficient KIOST R&D

Contribution to efficient KIOST manpower, budget and space utilization

O O O 0 <«

Contribution to the qualitative and quantitative improvement of research

results

(KEYWORDS : research Infra, facility share, parallel computing, data ecosystem, manpower

training)
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I . Introduction

1. Purpose and content of R&D
1-1. Purpose
1-2. Necessity of R&D
1-3. Linkage with higher goals

II. Current Status of Technology Development
1. Current Status of Technology Development in Korea

2. Current Status of Technology Development Abroad

Il. Contents and Results of R&D

1. R&D Strategy

1-1. Diagnosis and Development of KIOST Research Infrastructure
2. R&D Push Ahead

3. Content and Earning

3-1. Diagnosis and Improvement of Current KIOST Research Infrastructure

Project
3-2. Plans for Joint Utilization and Service of Infrastructure

3-3. Proposal for Development of KIOST Infrastructure Service

IV. Achievement of R&D Goals and Contribution

1. Represent Research Content for the Current Year
2. Significance of Research Results

2-1. Diligence of R&D efforts

2-2. Availability of R&D Results

2-3. Ripple Effect of R&D Results

V. Utilization Plan of R&D Results
1. Expected performance
1-1. Accurate Diagnosis and Improvement of KIOST Research Infrastructure
1-2. Propose Efficient Operation Plan to achieve research results and goals
KIOST
2. Application of R&D Results
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2-1. Utilizing the KIOST Research Ecosystem Paradigm Shift

2-2. Create a Mission-Oriented Work Environment for Efficient Use of Human
Infrastructure

2-3. Quantitative and qualitative improvement of research results through
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ScholarWorks@ ST

BROWSE

Recent Additions

Wire-Shaped 3D-Hybrid Supercapaciors as Substtutes

Researchers

Featured Researcher [+

& Ding, Feng
8

ron nitride.

20 (read

Batteries

Atomic scale study of black phosphorus degradation

[UNIST]

K]ST PRI 2R

Welcome to KIST Library Institutional Repository

KIST Open Access Repository

sesrnDspace | a |

Recent Additions Top View

« Synthesis of Micro-encapslated P

* Wireless epidermal electromyogram sensing system

Change Materials Using Chain.

KIST i

« Migration and roughening of £3{1 1 2} incoherent twin boundary in a

+ Effects of solmoisture content on CO2 triggered soil physicochemical

« Improved simultaneous co-fermentation of glucose and xylose by Sac.

(@53 5t7] %97

Communities & Collacions

MY 0K

]

KOASAS

Welcome to

KAIST Institutional Repository

230,067 itams in KOASAS v 24,564 dourmal Arkt

SIMULATION
APO

2~TCMOSH
RELIABILI:[Y

.
SERBILARY College of Natural scancas .
[ = ]

College af Fngineering

College o Life Sclence and Bioenginecring

spews s KAIST  LIBRARY

Rescarch Achiovements <> Top Papers By Ressarch ricids

i S [T ot o e e s o scionce °

SHERPA

‘e [ o

Top 10 Research Achizvements >

[KAIST]

BROWSE 2 Communities & Collection=

Recent Ad
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14)
Scientific Facilities & Services suEmsmOoR
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Analytical
X Fourier-Transform Mass.
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Bl Sub-Surface Mooring Group
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A5 one of the workd's biggest research piers, Scripps Fier is used for boat launching and a variety of cxperiments.

Oceanographic Gollections

¥ Marine Science Development Genter

i i Piagiec i i g ol i s S i e
Scienmne nar systems.

UCSD Research Gore Facilities
116 Ran Frages 5 OF Researh ATAIR MARTAIN 2 IHAG AF LT FRSeAET Ror TACHIIAS RA1 AFe ARCRSSIDIE f
tacaity, TeHeuS, SIAT. And stdems

a9 15 23 ¥ fFATA TELEEH FH A

2. Fdldloly A=zt #of
O 9= NERC Data Centres
- 9= NERC (Natural Environment Research Council)®] UKRI(UK Research and
Innovation)ol Al +%3F dlo]¥ 7}E 2 1(data catalogue) AH| 2 (19 16)
- NERC $74 A& A-#estal ARE Aestes A Aoz N
- At5 2 AH #AE AH2E AFE7] 98] 2010d NERC Science Information
Strategy (SIS)E FH3alal 20185F-H A= AlF AH]|AE 9
- NERC A4, 3tA, A4 dazt, At F37|3 5 thgsh AR did Auj~
- AT #S, I #e, SAHRE 5o vdd S48 A8 Ay
- B3k Aol gol tigk 234 FFF tERIE AL dow, nEd A
Eldlo]El7F YA dlolE e} & A, dlolHol digh kst Mg T& Al

sz Calegories @M L W@ Categories FLBED
er £ NERC North Sea Project Data Set (1988-1990) = NERC Land
Atmosphere an

© TYPE OF RESOURCES

About O GHb AP Smareonsoalstes w & fin % N

i |
1% 16. NERC9| Data Catalogue A Hv]Z2 &3}




O "= DATA.GOV

- M AP wet dHole ¥ 2 FHE TSt Jdon, oy IshA|
@ (National Science Foundation, NSF)& &3] A d¥ AFA4G e dAqdoly %
AANGRE Q& dole AEAA(ATAGOV) TMES 3 (2

- NSF9| 7" Hlo|HE HEsHL 3 HolHE fulo]Este] vt A+ 2 &
T Aol AT E FHIEE =8 T

DATA.GOV+ 20139 59 99 Open Data #19FA ol oJ&f Alg 2 34

- Ayl AR, dHolE kAt WA Fol Fa AREARS

NSFo] #st 9 &3 #Fofef A5} 7% o5 -AA-uE o @3 T35 A=7}

B o}:]

- AR R, ¥, 24 S uw gAE £ ge

2y gxo wWEr doly 7|vto g AAH zge
Bl #2] 7 8 (Data Management Plan, DMP) ZAd %35 %3] oy 4
2 AYAREA Ao (2" 18)

Search Dala Gov Q
=T
= JATAGOV DATA  TOPICS - IMPACT APPLICATIONS DEVELOPERS CONTACT
DATA CATALOG # / Datasets (2]
Order by:
Search datasels. Boplilar

Datasets ordered by Popular

Filter by location

(e H 253,005 datasets found

7S \7T U.S. Hourly Precipitation Data = 855 recent views

H — National Oceanic and Atmospheric Administration, Department of Commerce — Hourly Precipitation
Data (HPD) is digital data set DSI1-3240, archived at the National Climatic Data Center (NCDC), The
primary source of data for this file i

Topics
Dynamic Small Business Search (DSBS) 1 514 recent views

Small Business Administration — The Small Business Administration maintains the Dynamic Small

Local Government (21234) Business Search (DSBS) database. As a small business registers in the System for Award Management,

UNSPSC Codes: 1 716 recent views

State of Okiahoma — The United Nations Standard Products and Services Cade (UNSPSC) is
Map ties & Data by Qpenstreethap under hierarchical convention that is used to classify all products and services.
CCEYSA sV |

=3

Education (4%4) m
AAPI406)
Ciirate (343 NCDC Storm Events Database |~ 331 rece;

a9 17. v= A 2ksF NFS9| Open data A2 AlolE
(https://www.data.gov/)

National Oceanic and Atmosoheric Administral
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Data Access  Customer Support  Contact  Abo

Nati:onal Centers for ) How may we assist you?
Environmental Information

NOAA's National Centers for Environmental Information (NCEI) is | want quick access to your products.
responsible for preserving, monitoring, assessing, and providing
public access to the Nation's treasure of climate and historical

weather data and information. Iwant o find a

| want to know about climate change and variabllity.
Learn more about NCE1
NCEI News Latest NCEI News NCEI Partners \

Iwant to search for data at a particular location

| want to ses

ur monthly climate reports.

edific dat:

Latest NCEI News The Ocean’s Secret Gardens @C[l mate.gov
‘ There's a lot going on at Fet 20 Tm———

NCEI. Discover more about NCE| created the National Deep-Sea Corals and Sponge

us and Earth's climate, Database, which cantains maore than 430,000 records.

weather.gov

THE MATIONAL WEATHERSERVICE

oceans, coasts, and
eophysics in these " =
iaﬁr:d kil The Heart of America’s February Climate

February 14, 202 [ME drought gov
In honor of Valentine's Day, we take a look at typical S e
February climate conditions and Climate Normals for

several lovely locations.

Climate News
Archive

Find useful information in
our climate news archive,

i globalchange.gov

U.5.Global Chane Research Program

which covers seéres of Groundhoeg Day Forecasts and Climate History
climate-related topics . y

highlighted between 2012 Every February 2, we anxiously await groundhog

and early 2017. Punxsutawney Phil's prediction of spring’s arrival, but how

accurate is he?

29 19. "= NCDCe fAMelE -5 &

womp National Centers for Coastal & Regional

Environmental Information

These data and products provide an array of ocean-related environmental, marine,

and economic information for specific coastal and regional areas across the world.

Coastal Relief Models
Coastal Water Temperature Guide
Gulf of Mexico Data Atlas

Home / Access Data by Category

* National Coastal Data De 1t Center
Access Data by Catego ry » Regional €limatolosyiAtiases
To explorethe wide vafiety of data stewarded by the National Centers for
Exwiorimental infoririation, visitthe links balow: Geomagnetism
: These dataaid produsts deseiibe Earth's misgstism witt models of the
Bathymetry & Global Relief destiaEnetE el Nt BRI SUPEOE R Blobal HaviEation whd FinraL
These data and products describe the elevation of the Earth's surface above and exploration.

below the ocean.
« Declination
metric Data Viewer « Field Calculators
Elevation Models * Models
 ETOPO Global Relief Models

 International Hyd;

* Bath:

d Software

hic O i Data Center for Digital Bathymetry

* Multibeam and Trackline Data
« National Ocean Service (NOS) Hydrographic Surveys Interactive Maps

These products provide access to a variety of environmental data through online
map applications that allow users to select and view data based on geographic
parameters.

Climate Monitoring & Extremes

These data and products describe the state of the U.S. and global climates and Climate Data Online
provide details on extremes such as droughts, tornadoes, and hurricanes. ® Coastal Habitats and Fcosystems z

Coastal Water Temperature Guide
* Climate at a Glance

Geospatial Data and Services

19 20. NCEI AlolE9] =5 7221 (https://www.ncei.noaa.gov/)
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\ [ Post Research
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Publish Data
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. About us .

News and Events

search Data

About ANDS

Partners and

- Communities

Evenis | Contact Us

wvorking with
daia

Search the ANDS Site

Online Services

o6

Guides and
resources

Q|

[ Ente

Q

Open data stories

Australia institutions are supporting innovation and new
discovery by sharing their data with other researchers. See
what ANDS-supported projects have achieved

Research Data
Australia

Find research data

Find, access. and reuse

data from Australian
research organisations,
agen s and institutions via
ANDS' flagship service

Find research data

Our partners
Who we work with
ANDS collaborates with

enhance the value of data
and enable new
discoveries.

10 medical and
health Things

Explore the issues
around health data

Learning activities
specifically for pecple
working with medical,
clinical and healih data

Get the latest news
Don't miss out!

ANDS-NectarRDS News is
a great source of news,
events and data jobs - sent
direct to your inbox every
fortnight. Sign up now to get
the next edition.

Subscribe by email

Aol 5

ardc

australian research data commons

Formerty NS «& nectar

ARDC formation
Australian Research
Data Commons (ARDC)

©n 1 July ANDS, Nectar
and RDS combined 1o
create the Australian
Research Data Commons
{ARDC}.

Find outmore




LA Aol Ze} Rof

@)
o
— o
2{_14
om
-{o

> T (NASA)
- 1gF--Fo(NASA, National Aeronautics and Space Administration)< 19151
A H¥ NACA(National Advisory Committee for Aeronautics:?|=r3F-& 259 3])

£ 19584l At FAEEANL, dA &9 T Al oF 10078 D= ot
2 A &9 713
- dolg A¥Y F 3 GSFC(Goddard Space Flight Center)oll $x] 3%+
OBPG(Ocean Biology Processing Group)® oAl sl 55 FAElstar Qo
ODPS(Ocean Data Processing System)S 7338} o] FHx9] s MAlx Q0 CZCSHH
o] VIIRS 7HA A9 EE SA% si9d As5E A, A4, wExstal &
- OBPG= 9149 &€8A7% 95 BF T3kl glof, F89 fSFAgAE
H ot s AlE = AA Qg o An H-nAS 9% dFdAFS
sl A 9 OBPGE FSG(Field Support Group)9 {5 xS ol M=z s
U=
O m &7 H (NOAA)
- nl=ara k) 7] A (NOAA, National Oceanic and Atmospheric Administration)< 3}
&, 71, d7l 5 ATES EokY HA4< A 3 s Fdste e A
T4 Abskel A7 el
- AAAE 8T AATES EdstE FAZ+= OSGS(The Office of Satellite
Ground Services), OSPO(The Office of Satellite and Product Operations),
STAR(Center for Satellite Applications and Research), GOES-R program office”}

A=
- OSGSE 949 A=t Alxdle Jfuta x9S 7538t
A% 2 ZAE 9o AT AlxdE gy HE 2 A )
Ak 2w RE 2 3. STAR: 94 7s 7Hﬁ 29 gEAE o
dslel 9144 AR &8 AFE Hdsta e GOES-R 2213 g2 GOES-
7 GOES-S Alg|= 914 9 % 2020 GOES-T, 2024l GOES-U Alg]=
S IALE BExE F#hea IS
- STARE= #1749 &8 <
AN /75, dHAT o
@ AW R e e

Ex=
W ALY ATE FR5n AS



Al

A Al

—

=
=

e

=13
=

R AHE

Zetk A7Ad el @

7}. KIOST ¢!

=K

7|Et

HE%

A7 =

A

‘_lq_./l

Bl

olo
gl
o
Mo

7}

H

—_—

1}, KIOST ¢

- KIOST 4] djo] ¢

=
==

Hb dHolH AR Al

ESE

et

th. KIOST <+

A (1Y 25)

o+ 2.2



ozt 1ot
HE o}

e

“ElolE) HAE —

20 R F/RE
EE 7H;—/_x% Bl

\.
- Y v
oif & O] Ef GlolEf 3R/8%
MEf A 7% ot oA
\
29 25 S FATFIINE Al zE - F F

KIOST
dol=a}
EUE FA|

1743}
4 ol
AA



24, A7 g o

=

1;:_]%-1 Al

R

C @ KIOST 97 2 Aglel g 9 74

p HO]-?__ Z{I/\]
7}. “Q5 91z golo] g Ao % AR
O 1=z A
54 545 @487 AsiM Zad 7INAAS onjste], HErlelzet =
8714 FEe) Aol B AQAA, F APAL AN, ATAL, AFAR 5L
%%
O 7lzd ==t 7id AA
S 2AT A 9 ARFE0 B4 ATEA 48 Dyey] A4 Bed
WAL ojvjstel, QA A, APAL, ATARE D], ApA M-
b #Ed FE-eguyrie 2 AT JEA B 223 9w (29 26)
Sodetl e .'::::mi‘;ﬁpzh::ﬁf:’g*
*:r';:m.!g-!-r‘.a'.ut it = climat enruiech'r_!nz
- pre L
Models Answers to
‘w'" s ’;,': | science questions
Reséarch
Data [ 3 ctivities o
Monetary
ICEIR research and J H
icruce ving IRTMER s rariene
maodels enabling arganizations
data sets people
FIGLRE L1 Convepiwaldisgram lmirsteg bk hetween ooean mirmanctune, scienlib rescarch relevant sogweial sbyeciives, andhenefin
iancialod with scbarving o ebgoalives
o9 26, mle] ATz Y 2 W9
O <+ 274 W3t
S ISR AT FERS FW 2 FoATHY FTHBE F
s A7 4 s o (2" 27)
SR, gue AT, A, 9 Thee A 35 2ea )
W A7PY A 249 §RRAT dgejtion Aol Ae



FEEER

88lo| sutet
i Z2UHZ g
| RN 3R e : = & IUBEH 2 |
SN T2 HE =TI

o2 get

Aol
Capability gstoin | Collaboration
8 H=XH-25HY AMEHA £33} - O SEAERt

oy 3= LAY
29 27 A3 §RATARRAE A EAG (357 &GS
(‘201872027"))

O KIOST A-rAeiA skl H&

- =AM, FoT/71H0 v, =EYdEE, FEATEYEAA 5 ATE
A ATE A dE ATFA 78 2
- AEAE VS AR, A7 AABE AR, FABSEOH T HE dolH 2§
< ZFglete] HolHe E&IIAE =Y F A& tlolH dIAIAH F5

‘AT AL =T (Research vessel) ol A ‘vikck 9] A4 (Floating Institute on
the sea)®= A4 ¢l=zato] 743 - AA - <14 A3

- KIOST g2AHe 755 &3l A7 445 sweol 2, g4 3/ - I

o2t
A

doy "
>
mﬁ‘l
oo

vy z ©
\= .a 3 ﬁs z W
3 /: 2 ¢ » s

2 ootoln L r2
ror Eox urg

RN Y, o)
g blox 418

0} 1t Of 0k

g 28 A=z dEugd A%



# KIOST Data Ecosystem

|
CHQ|MH|A d

GH%*-?IQT_*%I}E 4
e — QECo|E ZAE
| |
HPM AAIZEE XH2 (2017) HFAIH 2 | o[E]
1 T I
m——— tolE| 22
STEEMH|~ (2012) EE] HIE|0|E/DSZHE (2018)
|
2olZ=r|0]E
EEEEELT
a8 29 AR E BA A A (KIOST Data Ecosystem)
. KIOSTol A a5l Azt AP o] 4
O 20194 KIOST AA7-¢lza} ALl o] 2 gha #4
- 20199 KIOSTolA FaFQl Az AFAd el digh #4 & (£ 1)
- ZF 1671 AFY T 270 Ak ko] ZHbR A Fdd S
¥ 1. 20199 KIOST A=t A1 3 A%
. 2019
A a+71zr | LA A7) (] 5
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X | Y |lon|lat CHY
01 |vi|vi|v1 Binding data Automation
0]2]|v2|v2|v2 (dataframe) Monthly " v
1]0]|v3|v3|v3 Jowrlkey Dataset i . coefficient of
day 111 |va[vd|va - 1 (composited) S=cotn variation
1|2 |v5|v5|v5 +
X | Y |len|lat|d1|d2 [d30/d31/CHL{ ent cv lon| lat lent lon|lat [ent lon|lat | CV
2| 0|v6|vE|v6
211 vilvi|v7 O TV VI vI(vI|vIjvi|vI{vl|v |V |V vl vl (vl vijvi|v vivl|v
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: 1|2 |[¥5|v5|v5|v5|vE|vE|v5|VE |V |V |V v5 |V5 [vB v5|v5| v v5(v5| v
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o1 {vi|vi|vl 2| VN7 VT VT (VT INT (VT VT VT | v [ v [V V7T V7 |Vl VI |VT | v V7 |V7 | v
0]2|v2|v2|v2 2|2|k8|v8|v8(vB|vB|vB|vB|VB|V |V |V vB [v8 [v8 vB|v8| v v8|vB| v
1]0][v3[v3]v3 T | |
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210 1(v6lve|v6 2 v vl vl vl vl |vi
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Le) — S =i}
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sispark. sql EADY D 3 E @
select * from resi

& we | m s @ = |4 setings~

summary - wiemp ~ salinity ~ Dpo ¥ cop ~ pH v NTU v N v | v =
count 244972 160167 245183 26039 245183 244450 26729 27660 =
mean 511 56 0. 6! 572. 41 17 622 5773911090384 554.434904091306 3 1 0.0t

stddev 2170. 0. 7301 2302899424 3314 0. 14 2401.21471088388 2181 0.15 0. 1 4

min -0.0084 0.002 1.357 1.94 0 -6999 2.597 0.004

max. 9999 1.409 9999 8.35 9999 9999 3.464 0034

a9 75 GEd dolHe] 4 A=l o5 HolH FA

%spark.sql ~-liater Temperature

5 1 %spark.sql TP READ
2 2 select datetime, station, nin(TP) as min_TP, mean(TP) as avg_TP, max(TP)as max_TP

3 select station, min(wtenp) as min_t, mean(wtemp) 55 avg_t, max(wtemp) 35 max_t from wat2 station is not
4 whers datetime like S{&F X U Z='2017-08-12 _:00: 3 and datetime >= S{A| % 2 Al='2017-08-15 00:_0'} and datetime <= ${% ¢ A='2017-05-15 23: @'}
5 group by station group by datetime, station, wtemp

5 5 order by datetine
7 6

gL e

11

on Hgaz Az E
2017-08-14_00_° 2017:08-1500_y 217081523 0
B we mwliels o= | &l setings~ mw e mw s @ |=| | &|-| setings~
UHBE GMEF OAEKY @URIYY SR JUESIN P

o0
3 "B EE R
viags
o e A N N —
2017-08-1501:00:00 2017-08-1505:10:00 2017-08-1509:20:00 2017-08-1513:30:00 2017-08-15 17:40:00 2017081523
=3 = 2] <~ W 22 A7k = B )\]7‘
A 76.—;0—1—204 = TE OTE T —l
sparkisnl Hspark.sql READY [> 36 @
B s conk ¥ mecort Fomenis B e hmnsou3. smsfiom i
tation <> ‘HHY" 3 - station <> ‘null’ or station < 'HEHF"
2 group by station
afee e
# w e m e =6 @)= [ &[] setings~
2 wle a|wlels @ =] | x|+ settings~
@Grouped  Ostacked oot S B 280 =
1.03M, o Bom@ 231%
JaEe 12.45% \‘@] . AR
800,000 MahE: 3.19% ‘ 411: 8.36%
33 3.28% =
—= OHA12: 8.50%
o ) =
ﬁ PV nuseam
409,000 3.99% o OHEeR 5.27%
s s s
s
...- oA @ zyyy EEets P 3T @ 45z @ 0pnl 0/AR2 @ O3 @ optEy
0 O @ Dy @ Mgy g ® uzh @ AE3 ® Aate NEEY @ g5
opar ORI PE:] SR A ® 20 B4 @ shE4 @ Uit
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Fig. 2. The enlarge image represents sampling locations near Bangjukpo Beach in Yeosu. Red dots, green
dots, and blud dots indecates sampling locations on 7-8 Aug. 2018, 30-31 Aug. 2019, and 25-26 Sep. 2019,
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Fig. 1. Comparison of trace element abundances from the USGS geochemical reference rocks expressed as
the normalized ration between the recommended and obtained values for BCRZ, BIR1a and GSP2. Two
horizontal lines on the graph delimit between 90 and 110%.
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