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Abstract

Recently, as the requirements for using big data have increased, interest in dataset search technology needed for data analysis is
also growing. Although it is necessary to proactively utilize metadata, unlike conventional text search, research on such dataset
search systems has not been actively carried out. In this paper, we propose a new dataset-tailored search system that indexes
metadata of datasets and performs dataset search based on metadata indices. The ranking given to the dataset search results from a
newly devised algorithm that reflects the unique characteristics of the dataset. The system provides the capability to search for

additional datasets which correlate with the dataset searched by the user-submitted query so that multiple datasets needed for
analysis can be found at once.
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Fig. 1. Daily COVID Test Dataset USA
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{
"@type": "dcat:Dataset",
"accessLevel": "public",
"contactPoint": {
"@type": "vcard:Contact",
"fn": "Mark Meyer",
"hasEmail": "mailto:no-reply@data.muni.org"
b
"description": "A public data set of daily COVID testing data. Managed by the State of Alaska Department of Health and
Social Services.",
"distribution": [
{
"@type": "dcat:Distribution",
"downloadURL": "https://data.muni.org/api/views/hndz-yyym/rows.csv?access Type=DOWNLOAD",
"mediaType": "text/csv"
b
{
"@type": "dcat:Distribution",
"describedBy": "https://data.muni.org/api/views/hndz-yyym/columns.rdf",
"describedByType": "application/rdf+xml",
"downloadURL": "https://data.muni.org/api/views/hndz-yyym/rows.rdf?accessType=DOWNLOAD",

"mediaType": "application/rdf+xml"

"@type": "dcat:Distribution",

"describedBy": "https://data.muni.org/api/views/hndz-yyym/columns.json",

"describedByType": "application/json",

"downloadURL": "https://data.muni.org/api/views/hndz-yyym/rows. json?accessType=DOWNLOAD",
"mediaType": "application/json"

"@type": "dcat:Distribution",
"describedBy": "https://data.muni.org/api/views/hndz-yyym/columns.xml",
"describedByType": "application/xml",
"downloadURL": "https://data.muni.org/api/views/hndz-yyym/rows.xml?accessType=DOWNLOAD",
"mediaType": "application/xml"
}
1
"identifier": "https://data.muni.org/api/views/hndz-yyym",
"issued": "2020-04-10",
"landingPage": "https://data.muni.org/d/hndz-yyym",
"modified": "2020-08-04",
"publisher": {
"@type": "org:Organization",
"name": "data.muni.org"
b
"theme": [
"Public Health"
I
"title": "COVID Testing"

!

J8 2. 0= 4 T=ZL} HAE O|o[E{A2] HEHO|E
Fig. 2. Metadata of daily COVID test dataset USA
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"interactionStatistic": [

{
"type": "InteractionCounter",
"interactionType": "http://schema.org/CommentAction",
"userInteractionCount": ©

}.

{
"type": "InteractionCounter",
"interactionType": "http://schema.org/DownloadAction",
"userInteractionCount": 55

}

{
"type": "InteractionCounter",
"interactionType": "http://schema.org/ViewAction",
"userInteractionCount": 694

}

{
"type": "InteractionCounter",
"interactionType": "http://schema.org/LikeAction",
"userInteractionCount": 9

}

1,

12! 3. Schema.orgE Z&5 H|O[E{A! HIEIHOIE] & interactionStatistic = Of|A|
Fig. 3. A sample interactionStatistic metadata of a dataset conforming to the Schema.org standard
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Calculate number of metadata items n
Set weight w, for each i
Execute a user-submitted query ¢

For each dataset in our database

Calculate relevance score s by invoking Score(q,T,w;)

Return search results in descending order of relevance score s

If user requests other datasets related to the ones returned by the original query
For each dataset except for the ones chosen by the user
Execute Score (T}, Tj,w;) to calculate relevance score s

Return search results in descending order of relevance score s

T2 4. HolEM ZM Alagl S Jle
Fig. 4. Dataset search system operation overview
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Table 1. Characteristics of open dataset portal

Data.gov Kaggle European Data Portal
URL data.gov kaggle.com data.europa.eu
Number of datasets 335,221 109,665 1,492,939
Number of property 24 44 45
Metadata format DCAT, Schema.org Schema.org DCAT, Schema.org
Characteristic datasets of U.S. datasets for maf;blne learning datasets from public sectors of
competitions Europe
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"@context": "http://schema.org/",
"@type": "Dataset",
"name": "Annual Financial Data For Hybrid Metrics",
"description": "## What's Hybrid Metrics\n\n**Hybrid Metrics shows the balance of financial performance and environmental,
social impact.**\n\nlf companies try to achieve sustainable growth,
Acknowledgements\n\nThe financial data is acquired from [SimFin](https://simfin.com/) .\nThank you for the very useful API
and SimFin's great mission.\n",
"url": "https://www.kaggle.com/takahirokubo0/annual-financial-data-for-hybrid-cdp-kpi",
"version": 2,
"keywords": [
"subject, people and society, business",
"subject, people and society, business, finance, investing",
"subject, people and society, social issues and advocacy",
"subject, earth and nature, environment",
"subject, earth and nature, environment, pollution"
I8
"license": {
"@type": "CreativeWork",
"name": "CC BY-NC-SA 4.0",
"url": "https://creativecommons.org/licenses/by-nc-sa/4.0/"
b
"identifier": [
"952982"
1
"includedInDataCatalog": {
"@type": "DataCatalog",

"name": ”Kaggle",
"url": "https:/www.kaggle.com"
I
"creator": {

"@type": "Person",

"name": "Takahiro Kubo",

"url": "https://www.kaggle.com/takahirokubo0",

"image": "https://storage.googleapis.com/kaggle-avatars/thumbnails/259650-gr.jpg"
b

12l 5. 5lo|22|= M figh Wt & HIo[EAIS] HIELH|OIH
(https://www.kaggle.com/datasets/takahirokuboO/annual-financial-data-for-hybrid-cdp-kpi)
Fig. 5. Metadata of annual financial data for hybrid metrics dataset
(https://www.kaggle.com/datasets/takahirokuboO/annual-financial-data-for-hybrid-cdp-kpi)

Ae w19 volEAle HEt o]l g <l V. Z2E ¥ &F AFaA|

Y27t AAET 3 5 Nodejs A9} AFsho]

ElasticsearchS 5% A4 0] 7hsdle s Z2EE]S + 2= sh ol el dolHAlE dolH 4 &8

gatgleh 3goA A5 A AQR)E <1E 49 staLzt sk ElolH #A77F 22 2 sk HolHAE A

Score(q,T,w;)%t Score (T, Tj,wl)g AHEEH e Atz ), dolElM e AR atEd sl gat= et olEHE
ojuf AR§-g =9] $F+ Elasticsearch®] 7] 9] Aelel s destel A S FRsE A2 22, A4

#2201 BM252 AMgate] TaatdT thah, B oo A g HolHAE FEste o B =2l Agtehs xpE st

AoFek A2 & wralg] S0 ATEZe] FLAL =5} H AW A A A AHE ol eAReE &

T] HH—E— TS T2 EEQS B8t 271E0l Ao SHoZA HolH A7 9 2 AREE Z1ed He
Q3 Arglolt}, T EE, Folzl Zedll o3 AR voleAl g3t &



99 9 190 HerdolE 7yt
(Wooyoung Choi et al.:

1
=
o
a
-9
o

S
>,
oo
ot
& O

o]
a
4
1%
rlo
i
ru
2
—
é
G

ot = = A 1 9oE
It} BEgh 2 =l A Zﬂod‘ﬂ ‘%}*—lg H el o] €
A 7 = HRRjolB R
FAH]EM o]

Qo & 2 8o]

O o Wk B x4y

=)

=

oft ot

o2

ox

>~

Dol

Ho

[

offl

ful

0,

e

ot ml"

%

12
oﬁ, i) —\~

7Fed Aoz ZthE.
ok @ AN = V1€ LELS

search & *F‘l‘éﬁ -rOV éiﬂ“‘ﬂ #

ot

of

ol

Ir

re
4

oX
NE

2 9
9 dolElel Y A A0 AL, 7 4

‘/]":’]' T53h 2
4 -3 A3}l 3t precision, recall, F-measure S =
EA 27t AR A B 3 71E HAE 7
31§}E] BM25 gt 71EF AR S 2
9] delEHe] AT AolE Hole s

]

# (References)

[1] Data Catalog Vocabulary (DCAT) - Version 2, https://www.w3.org/
TR/vocab-dcat-2/ (accessed Feb. 04, 2020).

[2] Schema.org https://schema.org/ (accessed Mar. 17, 2022).

[3] A.Chapman, E. Simperl, L. Koesten, G. Konstantinidis, L. Ibaiez, E.
Kacprzak, and P. Groth, “Dataset search: a survey,” The VLDB
Journal, Vol. 9, No.1, pp. 251-272, Jan. 2020.
doi: https://doi.org/10.1007/s00778-019-00564-x

[4] M. Thelwall and K. Kousha, “ Figshare: a universal repository for
academic resource sharing?” Online Information Review, Vol. 40, No.
3, pp. 333 - 346, June 2016.
doi: https://doi.org/10.1108/OIR-06-2015-0190

[5] M. Altman, E. Castro, M. Crosas, P. Durbin, A. Garnett, and J.
Whitney, “Open journal systems and dataverse integration —helping
journals to upgrade data publication for reusable research,” Code4Lib
Journal, Tssue 30, Oct. 2015.

[6] Elsevier scientific repository, https://datasearch.elsevier.com/ (access-
ed July 4, 2022).

[7] Data.gov, https://data.gov/ (accessed July 5, 2022).

[8] Korean public data portal (data.go.kr), https://www.data.go.kr/en/
index.do (accessed June 13, 2022).

&9 $HFE S8 dolHA A4 A2 591

Dataset Search System Using Metadata-Based Ranking Algorithm)

[10]

(1]

[12]

[13]

[14]

[15]
[16]

(17]

(18]
[19]

[20]

(21]

(22]

(23]

[24]
[25]
[26]
(27]
(28]

[29]

[30]

Kaggle, https://www kaggle.com/ (accessed May 14, 2022).
European data portal, https://data.europa.eu/en (accessed June 15,
2022).

Google dataset search, https:/datasetsearch.research.google.com
(accessed June 7, 2022).

J. Hendler, J. Holm, C. Musialek, and G. Thomas, “Us government
linked open data: Semantic.data.gov.,” IEEE Intelligent Systems, Vol.
27, No. 3, pp. 25 - 31, May 2022.

doi: https://doi.org/10.1109/MIS.2012.27

Linked open data cloud, https:/lod-cloud.net/ (accessed Mar. 28,
2022).

Open data monitor, https://opendatamonitor.eu/ (accessed June 21,
2022).

Uk open data portal, https://data.gov.uk/ (accessed June 20, 2022).
CKAN - The open source data management system, https://ckan.org/
(accessed Mar. 27, 2022).

Apache Lucene, https://lucene.apache.org/ (accessed Oct. 15, 2021).
Apache Solr, https://solr.apache.org/ (accessed Oct. 15, 2021).

R. Miller, “Open Data Integration,” Proceedings of the VLDB
Endowment, Vol. 11, No. 12, pp. 2130-2139, Aug. 2018.

doi: https://doi.org/10.14778/3229863.3240491

N. Noy, M. Burgess, and D. Brickley, “Google dataset search: building
a search engine for datasets in an open web ecosystem,” The World
Wide Web Conference 2019, San Francisco, USA, pp. 1365-1375,
May 13, 2019.

doi: https://doi.org/10.1145/3308558.3313685

S. Sansone, A. Gonzalez-Beltran, P. Rocca-Serra, G. Alter, J. Grethe,
H. Xu, I Fore, J. Lyle, A. Gururaj, X. Chen, H. Kim, N. Zong, Y. Li,
R. Liu, I. Burak Ozyurt, and L. Ohno-Machado, “Dats, the data tag
suite to enable discoverability of datasets,” Scientific data, Vol. 4, No.
1, pp. 1-8, June 2017.

doi: https://doi.org/10.1038/sdata.2017.59

S. Neumaier and A. Polleres, “Enabling spatio-temporal search in open
data,” Journal of Web Semantics, Vol. 55, pp. 21-36, Mar. 2019.

doi: https://doi.org/10.1016/j.websem.2018.12.007

S. Neumaier, J. Umbrich, A. Polleres, “Automated quality assessment
of metadata across open data portals,” Journal of Data and Information
Quality, Vol. 8, No. 1, pp. 1-29 Oct. 2016.

doi: https://doi.org/10.1145/2964909

Elasticsearch, https://www.elastic.co/kr/ (accessed Mar. 04, 2020).
Practical BM25-Part 2: The BM25 algorithms and its variables,
https://www.elastic.co/kr/blog/practical-bm25-part-2-the-bm25-algori
thm-and-its-variables (accessed Mar. 05 2020).

Beautiful Soup documentation, https://www.crummy.com/software/
BeautifulSoup/bs4/doc/ (accessed Dec. 12, 2021).

Selenium, https:/www.selenium.dev/ (accessed Jan. 15, 2022).

JSON for linking data, https://json-1d.org/ (accessed Feb. 22, 2022).
HTML Microdata, https://www.w3.0rg/TR/2021/NOTE-microdata-
20210128/(accessed Feb. 23, 2022).

Mongoosastic, https://mongoosastic.github.io/mongoosastic/ (access-
ed Mar. 03, 2022).



338 =EA A27d A4Z, 202214 7€ (JBE Vol.27, Nod, July 2022)

X A A M
3 2d
- 2019\ : ZZCHSIM 315125t} (BHAf)
- 20224 : BACHStD GIO[EHIZEZX] HZ (MAF &)
' - -

- ORCID : https://orcid.org/0000-0003-3148-4290
- ZBAJR0} : TolEfol, HOIEA 24, 44 HE9S

A ‘e

=
-

- iy

=

- 19881 : Northwestern University ZiFFE
- 199214 : Northwestern University ZiFFE{Z5t2} (BEAD
- 19924 ~

- 19864 : University of Denver MAFZISHIL (SHA})

- 19954 ~ BA : HX|CHEI D AFHISWEFAZEY S
- 20114 ~ 8XY : @ZZEHISZ2X| CHEO|AF
- ORCID : https://orcid.org/0000-0003-3396-4239

1

- FULZ0F : HlO[EfH|0]~, CIOJEA M, X5H ~ZE90f




	11전종훈
	책갈피
	title



