KIPS Trans. Comp. and Comm. Sys.
Vol.11, No.12 pp.461~468

ISSN: 2287-5891 (Print), ISSN 2734-049X (Online)

FAIR Principle-Based Metadata Assessment Framework
Park Jin Hyo" - Kim Sung-Hee™ - Youn Joosang""

ABSTRACT

Development of the big data industry, the cases of providing data utilization services on digital platforms are increasing. In this regard,
research in data-related fields is being conducted to apply the FAIR principle that can be applied to the assessment of (meta)data quality,
service, and function to data quality evaluation. Especially, the European Open Data Portal applies an assessment model based on FAIR
principles. Based on this, a data maturity assessment is conducted and the results are disclosed in reports every year. However, public
data portals do not conduct data maturity evaluations based on metadata. In this paper, we propose and evaluate a new model for data
maturity evaluation on a big data platform built for multiple domestic public data portals and data transactions, FAIR principles used
for data maturity evaluation in Europe's open data portals. The proposed maturity evaluation model is a model that evaluates the quality
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of public data portal datasets.
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Table 1. FAIR Principle[3, 6]

Findable

F1. (Meta)data are assigned a globally unique and persistent identifier

F2. Data are described with rich metadata (defined by R1 below)

F3. Metadata clearly and explicitly include the identifier of the data they describe
F4. (Meta)data are registered or indexed in a searchable resource

Accessible

Al. (Meta)data are retrievable by their identifier using a standardised communications protocol

Al.1 The protocol is open, free, and universally implementable

A1.2 The protocol allows for an authentication and authorisation procedure, where necessary
A2. Metadata are accessible, even when the data are no longer available

Interoperable

I1. (Meta)data use a formal, accessible, shared, and broadly applicable language for knowledge representation.

12. (Meta)data use vocabularies that follow FAIR principles

13. (Meta)data include qualified references to other (meta)data

Reusable

R1. (Meta)data are richly described with a plurality of accurate and relevant attributes
R1.1. (Meta)data are released with a clear and accessible data usage license

R1.2. (Meta)data are associated with detailed provenance

R1.3. (Meta)data meet domain-relevant community standards
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Table 2. Metadata Maturity Assessment Table for the European Data Portal[14]

Indicator | Description | Weight

Findability(Weight: 100)

Keyword usage Increase the findability of the data dataset 30

Categories Categories help users to explore datasets thematically 30

Geo search Usage of spatial information would enable users in order to find the dataset with a 20
geo facetted search

Time based search Usage of temporal information would enable users for a timely based facetted search 20

Accessibility(Weight: 100)

AccessURL accessibility Refers to a URL tbat gives access to the dataset or where more information about 50
the dataset is available

DownloadURL The downloadURL is a direct link to the referenced data 20

DownloadURL accessibility If a downloadURL exists, the accessibility is checked 30

Interoperability(Weight: 110)

Format This field specifies the file format of the distribution 20

Media type This field specifies the media type of the distribution 10

?;ﬁ??;féjﬁg type Checks whether format and media type belong to a controlled vocabulary 10

Non-proprietary Checks if the format of the distribution is non-proprietary 20

Machine readable Checks if the format of the distribution is machine-readable 20

DCAT-AP compliance This che_fck is .only performed if the metadata is originally harvested as DCAT-AP or 30
as a valid derivate

Reusability(Weight: 75)

License information A license is valuable information for the reuse of data 20

License vocabulary To limit the indication of incorrect license information 10

Access restrictions This field indicates whether the access to the data is public or restricted 10

Access restrictions vocabulary | The use of a controlled vocabulary increases reusability 5

. The contact point contains inform whom to address in case of questions regarding

Contact point the data 20

Publisher It is checked wether the property is set or not 10

Contextuality(Weight: 20)

Rights Indicate the rights of a dataset 5

File size Specifies the size of the file in bytes 5

Date of issue The date on which the dataset or distribution was released 5

Modification date The date on which the dataset or distribution was last changed 5
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Table 3. RDA Metadata Maturity Assessment Table|[7]

ID Indicator Priority
Findability
RDA-F1-01M Metadata is identified by a persistent identifier [
RDA-F1-01D Data is identified by a persistent identifier [
RDA-F1-02M Metadata is identified by a globally unique identifier (I
RDA-F1-02D Data is identified by a globally unique identifier (I
RDA-F2-01M Rich metadata is provided to allow discovery (I
RDA-F3-01M Metadata includes the identifier for the data aoo
RDA-F4-01M Metadata is offered in such a way that it can be harvested and indexed 00O
Accessibility
RDA-A1-01M Metadata contains information to enable the user to get access to the data 0o
RDA-A1-02M Metadata can be accessed manually (i.e. with human intervention) [
RDA-A1-02D Data can be accessed manually (i.e. with human intervention) [
RDA-A1-03M Metadata identifier resolves to a metadata record ood
RDA-A1-03D Data identifier resolves to a digital object [
RDA-A1-04M Metadata is accessed through standardised protocol [
RDA-A1-04D Data is accessible through standardised protocol (I
RDA-A1-05D Data can be accessed automatically (i.e. by a computer program) 0o
RDA-A1.1-01M Metadata is accessible through a free access protocol (I
RDA-A1.1-01D Data is accessible through a free access protocol 0o
RDA-A1.2-01D Data is accessible through an access protocol that supports authentication and authorisation (]
RDA-A2-01M Metadata is guaranteed to remain available after data is no longer available 00O
Interoperability
RDA-11-01M Metadata uses knowledge representation expressed in standardised format 0o
RDA-11-01D Data uses knowledge representation expressed in standardised format 0o
RDA-11-02M Metadata uses machine-understandable knowledge representation 0o
RDA-11-02D Data uses machine-understandable knowledge representation 0o
RDA-12-01M Metadata uses FAIR-compliant vocabularies 0o
RDA-12-01D Data uses FAIR-compliant vocabularies O
RDA-13-01M Metadata includes references to other metadata og
RDA-13-01D Data includes references to other data g
RDA-13-02M Metadata includes references to other data a
RDA-13-02D Data includes qualified references to other data O
RDA-13-03M Metadata includes qualified references to other metadata 0o
RDA-13-04M Metadata include qualified references to other data O
Reusability
RDA-R1-01M Plurality of accurate and relevant attributes are provided to allow reuse ooo
RDA-R1.1-01M Metadata includes information about the licence under which the data can be reused ooo
RDA-R1.1-02M Metadata refers to a standard reuse licence oo
RDA-R1.1-03M Metadata refers to a machine- understandable reuse licence 0od
RDA-R1.2-01M Metadata includes provenance information according to community-specific standards 0o
RDA-R1.2-02M Metadata includes provenance information according to a cross-community language O
RDA-R1.3-01M Metadata complies with a community standard (I
RDA-R1.3-01D Data complies with a community standard ooo
RDA-R1.3-02M Metadata is expressed in compliance with a machine-understandable community standard ooo
RDA-R1.3-02D Data is expressed in compliance with a machine-understandable community standard 0o

UOO:Essential , O]

. Important, []: Useful
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Table 4. Proposed FAIR-based Metadata Maturity Assessment Model
Indicator | Description Type Score
Findability Assessment(Total: 120)
Unique Identifier (Meta)Data identifier U 30
Keywords (Meta)Data keywords for searching (e.g., region, time) I 30
Data Basics Provide creation/update date information for dataset in Metadata U 30
Data Type Data type of metadata 9] 30
Accessibility Assessment(Total: 110)
Access Information to confirm providing access authority for dataset A 20
Access Manual Manual access function to (meta)data A 30
Data Persistence If data is unavailable, continue to provide information and data I, A 30
DounloadURL Direct download links to dataset A 30
Interoperability Assessment(Total: 80)
Open File Format Standardized open file format I A 20
Standardised Format Use standaed vocabulary where metadata are compatible with other data A 20
Machine-Readable Use machine-readable expressions I, A 20
Web Data Model Information about the web data model I, A 20
Reusability Assessment(Total: 100)
License (meta) Data provides licenses for datasets LA U 30
License URL (meta) data provides license links for datasets I, AU 30
Sources (meta) data provides the source of the dataset A 20
Contact Point Information to inquiries about data AU 20

A: Accessibility, I: Integration, U: Usability
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Table 6. Assessment of Metadata Quality of Bigdata—-map

Table 7. Assessment of Metadata Quality of BigdataSea

Indicator | Score | Evaluation Indicator | Score | Evaluation
Findability Assessment Findability Assessment
Unique Identifier 30 Unique Identifier 30
Keywords 30 v/ Keywords 30 v/
Data Basics 30 v Data Basics 30 v/
Data Type 30 v Data Type 30 v
Accessibility Assessment Accessibility Assessment
Access 20 Access 20
Access Manual 30 Access Manual 30
Data Persistence 30 Data Persistence 30
DounloadURL 30 4 DounloadURL 30 v
Interoperability Assessment Interoperability Assessment
Open File Format 20 v/ Open File Format 20 v/
Standardised Format 20 Standardised Format 20
Machine-Readable 20 Machine-Readable 20
Web Data Model 20 Web Data Model 20
Reusability Assessment Reusability Assessment
License 30 License 30 4
LicenseURL 30 LicenseURL 30
Sources 20 v/ Sources 20 v/
Contact Point 20 Contact Point 20 4
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