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[Abstraci]

Recently, policies and laws related to data sharing and utilization have been revised, and the importance of data collection and
analysis is emerging. In particular, in the case of extreme marine spaces, high data collection costs and technology are required,
so it is required to establish a management and analysis system without loss of collected data. Therefore, this study aims to
present a plan to establish an extreme ocean space data platform by investigating domestic and foreign data policy trends, big data
collection management technology trends, and demands of related organizations. First, the functional structure of real-time
collection, storage, processing, analysis, and visualization of oceanic extreme space data was defined. In addition, a plan for
building a big data platform was proposed by schematically drawing the configuration of the integrated data platform in a way
that connects it. In future research, a study on the establishment of a practical extreme marine space integrated data platform
should be conducted using the results of this study.
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Table 1. Main contents of the US OSTP(Office of Science and Technology Policy) memorandum|[6]

Objectives for Public Access to Scientific Publications

Objectives for Public Access to Scientific Data in Digital Formats

a) Ensure that the public can read, download, and analyze in digital
form final peer-reviewed manuscripts or final published documents
within a timeframe that is appropriate for each type of research
conducted or sponsored by the agency. Specifically, each agency:

b) Facilitate easy public search, analysis of, and access to
peer—reviewed scholarly publications directly arising from research
funded by the Federal Government;

c¢) Ensure full public access to publications’ metadata without charge
upon first publication in a data format that ensures interoperability with
current and future search technology. Where possible, the metadata
should provide a link to the location where the full text and associated
supplemental materials will be made available after the embargo
period;

d) Encourage public—private collaboration to:

i) maximize the potential for interoperability between public and private
platforms and creative reuse to enhance value to all stakeholders,

ii) avoid unnecessary duplication of existing mechanisms,
iii) maximize the impact of the Federal research investment, and
iv) otherwise assist with implementation of the agency plan;

e) Ensure that attribution to authors, journals, and original publishers is
maintained; and

f) Ensure that publications and metadata are stored in an archival
solution that:

i) provides for long—term preservation and access to the content
without charge,

i) uses standards, widely available and, to the extent possible,
nonproprietary archival formats for text and associated content (e.g.,
images, video, supporting data),

iv) enables integration and interoperability with other Federal public
access archival solutions and other appropriate archives.

a) Maximize access, by the general public and without charge, to
digitally formatted scientific data created with Federal funds, while:

b) Ensure that all extramural researchers receiving Federal grants and
contracts for scientific research and intramural researchers develop
data management plans, as appropriate, describing how they will
provide for long—term preservation of, and access to, scientific data in
digital formats resulting from federally funded research, or explaining
why longterm preservation and access cannot be justified;

¢) Allow the inclusion of appropriate costs for data management and
access in proposals for Federal funding for scientific research;

d) Ensure appropriate evaluation of the merits of submitted data
management plans;

e) Include mechanisms to ensure that intramural and extramural
researchers comply with data management plans and policies;

f) Promote the deposit of data in publicly accessible databases, where
appropriate and available;

g) Encourage cooperation with the private sector to improve data
access and compatibility, including through the formation of
public—private partnerships with foundations and other research
funding organizations;

h) Develop approaches for identifying and providing appropriate
attribution to scientific data sets that are made available under the
plan;

i) In coordination with other agencies and the private sector, support
training, education, and workforce development related to scientific
data management, analysis, storage, preservation, and stewardship;
and

j) Provide for the assessment of long—-term needs for the preservation
of scientific data in fields that the agency supports and outline options
for developing and sustaining repositories for scientific data in digital
formats, taking into account the efforts of public and private sector
entities.
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Table 3. Extreme Environment Data Demand Survey Results

Detailed Data New
Survey . Data . . Data
Research and Observed Production | development of e - Data production projected Data format e -
Development Device/Equip observation P items P
ocean : method cycle
Content ment Name equipment
East Sea, the
Submarine sea area Submarine Complement/im Fixed point Submarine, water
Observation around the ) provement of ) po temperature, Continuous
Observation . time series CSsv :
Cable Sensor Korean existing ) Pressure change, observation
. . Cable . observation A
Field Peninsula, equipment Underwater acoustic signal
etc.
Developed New Fixed point Water temperature, salinity, Continuous
Top-Tension Rough sea Buoy development time series water pressure, pH, VDO, CSsv observation
ed Buoy observation underwater acoustics
Ice bottom Water temperature, salinity
explpratlon pol,v Under Hybrid AUV Etc Tracking Ilhear water pressure, pH, DO, Undefined Etc
hybrid AUV ice and sensor observation underwater acoustics
development
Data Post-proces | Need to Data
Own data Datla . production/tr Rzl Dtz sing after utilize big visualization Real-time display . )
storage transmission o——————" Offered or data data function S S Public/private
method method not - . h a
per day provision analysis required
Real-time
) wired 100~ 1000 .
File format communicati MB/Day Yes Yes Yes Yes Yes Private
on
Real-time
Undefined W|rele§s ) 100~ 1000 Yes Yes Yes Undefined Yes Public
communicati MB/Day
on
Undefined Undefined Undefined Yes Yes Yes Yes Undefined Undefined
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http://dx.doi.org/10.9728/dcs.2021.22.6.989

EHE S S8 st vldloly $3t] Al=H
DB Data science DB ¥& A|~H3}9] DB A7} H @ 51 o]
& 913l Application Programming Interface(API), &% 7|&
s AEZF Hasitt B oA g WlolE A% AE
7]zl 7142 ¥]0] 20i= HDFS 719k Q132 3l @ 42 g/W 7]
= EY9S T A 2 WE A e X o] et e
Sehe-= 719k dlolg o] A2} &85 F8 WldolE A4S
#3l  Platform as a service(PaaS), Infrastructure as a
Service(TaaS), Software as a Service(SaaS) 5 ©F|E]x¢} R,
Python, Scala’s EA%A] Z28 ©lo] HAEY}l I gsht}
A W HoE & Ak Al AT AEY] EUE 48 |
&5 flal dlelEe] 7HskE Sl 1 BekeA 7|Eke)
Graphical user interface(GUI) 7|& HES} HE0] HOFS 9|3
o]F3} 7% 5o HEZF B sttt o] & A AlE AR
= 2 59k ¢k



el B2t AAIZECIOlE £ 2 B2 9B S8 olole BUE 75 wet

Data source System Users

Fixed Real-time integrated observation data
Observation collection/management

Buoy

I 1 1 Ocean Science
. Researcher

Submaring Data reception Real-time data

cable managemert searchyiookup/visuali

Reai-time Real-time module zation module
. data

™ Coﬂz‘;ig;sn collection % +
scheduler ¥ System
administrator

@ W

- R-T Streaming DB

W

T8 3. A2 SRS dole /2R M 7E 2 2Y FHE

=

Fig. 3. Real-time integrated observation data collection/management system construction and operation diagram
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