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Impact Factor 2021:2.214 O Representing COVID-19 information in collaborative knowledge

. Semantic Web  The journal Semantic Web — Interoperability, Usability, Applicability is an international gra phs: The case of Wikidata
Interoperability and interdisciplinary journal bringing together researchers from various fields which
Usability 151 i i
Rsiciegy | ohare the vision and need for more effective and meaningful ways to share Authors: Turki, Houcemeddine | Hadj Taieb, Mohamed Ali | Shafee, Thomas | Lubiana, Tiago | Jemielniak,

information across agents and services on the future Internet and elsewhere. Dariusz | Aouicha, Mohamed Ben | Labra Gayo, Jose Emilio | Youngstrom, Eric A. | Banat, Mus'ab | Das,

S — As such, Semantic Web technologies shall support the seamless integration of data, Diptanshu | Mietchen, Daniel | on behalf of WikiProject COVID-19,
on-the-fly composition and interoperation of Web services, as well as more intuitive Article Type: Research Article
search engines. The semantics - or meaning - of information, however, cannot be
- defined without a context, which makes persona lization, trust and provenance core Abstract: Information related to the COVID-19 pandemic ranges from biological to bibliographic, from
topics for Semantic Web research. geographical to genetic and beyond. The structure of the raw data is highly complex, so converting it
to meaningful insight requires data curation, integration, extraction and visualization, the global
ISSN 1570-0844 (P) _ crowdsourcing of which provides both additional challenges and opportunities. Wikidata is an
ISSN 2210-4968 (E) Show more interdisciplinary, multilingual, open collaborative knowledge base of more than 90 million entities

connected by well over a billion relationships. It acts as a web-scale platform for broader computer-
supported cooperative work and linked open data, since it can be written to and queried in multiple
ways in near ... Show more

Keywords: Public health surveillance, Wikidata, knowledge graph, COVID-19, SPAROL, community
curation, FAIR data, linked open data

DOI: 10.3233/SW-210444

BMC Biology

Methodology article | Open Access | Published: 22 January 2021

3

Citation: Semantic Web, vol. Pre-press, no. Pre-press, pp. 1-32, 2021

A protocol for adding knowledge to Wikidata: aligning 3
resources on human coronaviruses

Andra Waagmeester, Egon L. Willighagen, Andrew |. Su, Martina Kutmon, Jose Emilio Labra Gayo, Daniel

Fernandez-Alvarez, Quentin Groom, Peter J. Schaap, Lisa M. Verhagen & Jasper J. Koehorst

BMC Biology 19, Article number: 12 (2021) ‘ Cite this article
2199 Accesses | 3 Citations ‘ 52 Altmetric | Metrics
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Coronavirus daily cases and deaths in China
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THE LANCET
Digital Health

CORRESPONDENCE | VOLUME 2, ISSUE 5, E224, MAY 01, 2020

Data sharing in the era of COVID-19

Christopher V Cosgriff - Daniel K Ebner « Leo Anthony Celi

Published: May, 2020 - DOI: https://doi.org/10.1016/52589-7500(20)30082-0
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@ Springer Link

Published: 21 September 2020

COVID-19 open source data sets: a
comprehensive survey

Junaid Shuja & Eisa Alanazi, Waleed Alasmary & Abdulaziz Alashaikh

Applied Intelligence 51, 1296-1325 (2021) ‘ Cite this article

23k Accesses ‘ 24 Citations ‘ 11 Altmetric ‘ Metrics
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COVID- 10 (Q84263196)

K« respiratory syndrome and infectious disease in humans, caused by SARS coronavirus 2 Wikipedia (169 entries)
2019-nCoV acute respiratory disease | coronavirus disease 2019 | COVID19 | COVID 19 | 2019 novel coronavirus pneumonia | Coronavirus
disease 2019 | nCOVD19 | nCOVD 19 | nCOVD-19 | COVID-2019 | seafood market pneumonia | Wuhan pneumonia | 2019
NCP | WuRS | severe acute respiratory syndrome type 2 | SARS-CoV-2 infection | 2019 novel coronavirus respiratory syndrome | Wuhan
respiratory syndrome | CD-19 | Covid-19 | COVID | Novel Coronavirus Pneumonia | Severe Acute Respiratory Syndrome Coronavirus 2

af Koronavirussiekte-2019
ang Wuhanes feforadl
an COVID-19

ar | 2019 ligysS yugué yoye

+ In more languages ary| 19-1sgS
arz 19-1ds3
Statements ast COVID-19
as FINMGIESE (G157 205
instance of § emerging communicable disease atj Mantcoc (Coronavirus Covid-19)
« av | Covid-19

~ 0 references

awa R HSTE
azb T8 Gowlaiws qugpg ligyS

& ;
& atypical pneumonia az  Koronavirus xastaliyi 2019
K« ~ 0 references ) COVID-19
be_x_old KaparasipycHas iHdakubIR (2019)
be COVID-19
a bg  KopoxaewpycHa bonect 2019
subclass of & atypical pneumonia o | FiE.10
~ 0 references bjn  Panyakit karonavirus 2019
bn | FLAMTGIRAN (f157 2058
K« § coronavirus disease L
br COVID-19
+ 1 reference bs COVID-19
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All medical All topics Covid-19 pandemic
A B
2. |'s | 23|23 3. & |2 100000 - 100000 -
28 Su| &35 | &3 | 28 Sa | A . ¢ o & s s s s .
= = S = = o = =
5| 28|23 |58|3% | 28|33 10000-5.. 10000—§§§§§§§§
e 0.91 0.83 g9 0.7 86 am] [0.8 0. - L A . s s s s s s
3 Wikipedia //’,’~ 1000 { v % g * . e 1000 1 v v 1 1 1 1N N n
3 articles Q g % g % g o
£ . 0.88 g9 0.7 0.95 i 038 v 100 4 LS T & & 100 -
= W:kndata/ 038
labels [™* 1&1\ 2 10 4 10 4
8 o 7 0.7 0.8 g8 [0.83 0] [0.8228]"
€ || Wikipedia and dﬂ/ Q(/ ’ , , / 1 T — T T T 1 — 1 — T T T T —
= Wikidata users . * -
< 35 . 06 = N o ‘T = = Noow st =S
s : 0.7 0.7 0.76m [~ %-‘%33--‘!»: %-‘%Q:-qm:
= A I OO,
pageviews £ er % e . . . . .
. “L= ’ e , Iltems with COVID as object Properties with COVID as object
E Wikipedia g ' o] || - i -
@ - - g ~
g arﬁclesw/ /M di L-
a
o0 o] n .y 2ot
iy Wikidata g / L ﬂ B =
: L ;' - " " /_/__._._\ Q
i)
Wikipedia | ¥ 4 E
edits | # < b ] E
01234 1232 123| 4 2 {o1234s 0 &\__'__/ 0
Development
C s 0.6
2 03
2 o
S 03
O e n C Items with COVID as subject D Properties with COVID as subject
P £ 100000 - 100000 -
; ¢
1000 o 21000000 10000 - 10000 -
[v} Q
H ©
e e 3 1000 - 1000'--.-.-..
= ® a 100000 . . . . - - . .
© 100 = 100 1 100 4 & + © ™~ v o -
z 2 T LY I XD YT IS8R 88
z = N oo N N N N NN
= £ 10000 10 - 10 1
© 9]
§10 g 1 I Ll T T I I 1 I 1 T I I I I I I 1
s Q1000 -+ N oW = = - ™~ —_
2 I8 5500 c S TR LT 2
>
1 9 100 I
10 100 1000 © 1 10 100 1000 UA’\-‘-@ W\’
COVIEL9 Wikidata labels Wikipedia and Wikidata users
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o} Wikidata Reference Island

The Wikidata Reference Island Project aims to provide reliable reference suggestions to Wikidata editors. This project
consists of two parts:

User Generated
|Life Science

1. The Reference Island Data Pipeline - A process to extract potential references for unreferenced statements.

2. The Reference Hunt Game - A Wikidata Distributed Game to engage the Wikidata community in assessing the
quality of potential references.
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Entity SchemalD Label Description Action
E173 outbreak Entity schema for outbreak in specific locations Edit
E184 pandemic entity schema of a pandemic Edit
E185 preprint entity schema of a preprint Edit
E186 Macromolecular complex Schema for macromolecular complexes Edit
E187 hospital entity schema of hospital Edit
E188 2020 coronavirus pandemic entity schema of 2020 coronavirus pandemic Edit
E189 clinical trial Entity Schema for a clinical trial Edit
E190 lockdown entity schema of a lockdown Edit
E191 lockdown part of the 2019-2020 coronavirus disease pandemic | lockdown part of quarantine for the 2019-2020 coronavirus disease pandemic | Edit
E195 COVID-19 contact tracing app Entity schema of COVID-19 contact tracing app Edit
E196 covid-19 death covid-19 related death Edit
E197 morgue entity schema of a morgue Edit
E198 crematorium entity schema of a crematorium Edit
E205 COVID-19 dashboards, search engines and datasets Entity schema of COVID-19 dashboards, search engines and datasets Edit
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Knowledge graph

Validates

Consistency
rules

Validates
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property constraint

é property scope constraint
property scope as main value
as reference
as qualifier
~ 0 references
[t . .
® allowed entity types constraint
item of property constraint Wikibase item

Wikibase Medialnfo

Wikibase lexeme

- 0 references

odlao daol
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COVID-19 dashboards, search engines and datasets (z20s)

language code label description aliases | edit
en COVID-19 dashboards, search engines and datasets | Entity schema of COVID-19 dashboards, search engines and datasets 2edit
PREFIX xsd: <http://ww.w3.org/2001/XMLSchema#> check entities against this Schemad& | g*edit

PREFIX wdt: <http://www.wikidata.org/prop/direct/>
PREFIX wd: <http://www.wikidata.org/entity/>

#Reference: https://www.wikidata.org/wiki/Wikidata:WikiProject COVID-19/Data models/COVID-19 apps
start = [@<app>

<app> EXTRA wdt:P31 {
wdt:P31 [ wd:Q90790e55 wd:Q91136116 wd:Q91137337 |; # instance of a COVID-19 dashboard, search engine or dataset
wdt:P1476 LITERAL* ;#title
wdt:P366 .* ;#use
wdt:P123 . ;#publisher

wdt:P178 .* ;#developers
wdt:P495 . * ;#country of origin
wdt:P386 .* ;#operating system
wdt:P856 .* ;#official website
wdt:P921 .* ;#main subject
wdt:P144 .* ;#based on

wdt:P577 .? ;#publication date

wdt:P7103 .? ;#start of covered period
wdt:P275 .* ;#copyright license
wdt:P5008 .* ;#on focus list of Wikimedia project

odlao daol
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spouse(r, y) — spouse(y, x)

Vi, y, 21, 22, 23.5pouse(r, y)@{start : z;,loc : 25, end :
— spouse(y, r)@{start : z;,loc: z5,end:

odlao daol
University of Sfax

st

-
Pt

3}
3}

25



I S g il g iyl

Values given in the external

lte P ty Val o External URL identifier ( . Retrieval
m rope alue identifier identifier (comma T
separated)
{'time" '+1988-01-01T00:00:00Z', 'timezone": 0,
A ti f blicati 'before”: 0, 'after”: 0, " ision”: 9 | ialD 2020-03-26
Question o sl Bt e 2B [ sl LIl https:/www.igromania.ru/game/13145/- & "1988-12-31T20:20:20+03:00"
Sport (Q88456) date (P577) | 'calendarmodel” (P6827) 232913
"http://www wikidata.org/entity/Q1985727" &
Nouveau thédtre | coordinate | {latitude" 48 86202, 'longitude”. 2 44307, ) {'@type" 'GeoCoordinates',
) ) - \ , T , , Songkick venue : o , , ) , 2020-03-26
de Montreuil location altitude'- None, 'precision’. 1e-05, 'globe’. D P38TT https://www.songkick.com/venues/592176 & latitude". 48.66197, 'longitude’: 21-44:55
(Q57988) (P625) 'hitp:/iwww.wikidata org/entity/Q2" &8 ( : 244315} o
Yoh Pelé height ] t"+196', 'unit": AS. thlete ID 2020-03-26
onann Fele ©9 ramount: "+ o un ] com athiete http-/iresultados as com/resultados/ficha/deportista/pele/14390 & 196 cm'
(QBO5TT) (P2048) ‘http:/iwww wikidata_org/entity/Q174728" &2 (P3427) 21:58:37
Monty Python's number of ; hserien.d 9020.03.26
ernsehserien.de -
Flying Circus seasons {'amount”: "+4', 'unit': "1"} https://www._fernsehserien.de/monty-pythons-flying-circus & 4
1D (P5327) 19:56:31
{Q16401) (P2437)
'time": '+1982-00-00T00:00:00Z", 'ti - 0
Kto rasskazhet o I{bm:e ‘+0 S gl mezone:- & Big Cartoon T
ublication efore” 0, 'after" recision': -
nebylitsu? P ' : P ' Database |D https:/fwww_bcdb.com/bcdb/cartoon.cgi?film=1012142 1997-09-09', 1982
date (P577) | 'calendarmodel”: 22:08:04
(Q62386) . . (P4933)
"http://www wikidata.org/entity/Q1985727" &
M Python'
onty Python's | {text" "Monty Python's Flying Circus". AlloCiné series ID _ _ _ _ - 2020-03-26
Flying Circus title (P1478) http://www allocine fr/series/ficheserie_gen_cserie=4627 html?nopub=12& "Monty Python's Flying Circus”
'language” 'en'} (P1267) 19:56:31
{Q16401)
The Sarah Jane number of AlloGing o5 ID 2020.03.26
oCiné series -
Adventures episodes {'amount”: "+53', 'unit’: "1} http:/iwww allocine fr/series/ficheserie_gen_cserie=3556 htmI?nopub=1& 53
e — (P1267) 20:42:39
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Extract unreferenced
Wikidata statements

Add obtained
references to
Wikidata

|ldentify the most
relevant PubMed
Central publications

Align PMC ID with
Wikidata ID of
each reference

Find the supporting
sentence for claims
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Mortality rate

Count
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Wikidata Query Service, SPARQL

0.35

10k 20« 28« 45k
Case number
76
&5
564
4
3
26
15
—
l“ - T
10 110

8o dasle

University of Sfax

A

ganizati gani. Label b ptcyDate
Qwd:Q2208025 STATravel 20 August 2020
Qwd:Q7606770  Stein Mart 12 August 2020
Q wd: Q5206569 DW Sports Fitness 3 August 2020
Qwd:Q2749082  Lord & Taylor 2 August 2020
s’d Q64059182 Le Tote 2 August 2020
Qwd:Q3305660 Tailored Brands 2 August 2020
3&1 Q15109854 g":;’::i‘ S 30 duly 2020
B &
18
16

14
12
10

o N B O

Apr

T
=

May
Jun

Jul

Aug

countryLabel

Germany

United Kingdom

United States of
America

United States of
America

United States of
America

inception

1 January
1979

1 January
1902

1 January
2009

1 January
1826

1 January
2012

1 January
1973

1 January
1985

industries parents
tourism

industry DKSH
retail

retail

retail
clothing,
sharing
economy

retail

hospitality
industry

subsiduaries

Men's
Wearhouse
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- - - - Shortcut: WD:JSON
ULl 3ae 8 Jraas

This page Is a translated version of the page Wikidata Database cownioad and the transtation s 74% complete

Outdated transtations are marked like this.

Other Bahasa # » Bahasa Mel * Deutsch @ « English # « Esperanto = « Létzebuergesch - « Nederlands e « Ripoarisch  « Tlirkge = « catald # « dansk & «
dolnoserbski - « espafol® « frangais® ¢ hornjoserbsce  « italiano = « latvieSu -+ norsk bokmal © « occitan = « polski « * portugués do Brasil « * suomi « * svenska # «
Cestina = « EAAnviké  « Genapyckas = * MaKeQOHCKM - * pyccKuit ® « cpncku / srpski - « ykpaiHcbKka m « huwjbpbl © e nay -« Gyl d e g)Mle Gulgs ¢ wyls - »
sy o Rl e qeE e Ul nw -« foorm@o -+ P BFEE . BR0

calpani yoid $Y plis)l Seinall o Luwi Slily (Spg pads
JalolS Olily 822l &y ya5 wallaii Y 33 g Dbl ySus e abiis Seinel Jsosll uysl b Bac Lyl Jua ol oy

Contents [hide]
ULl Bacls gy )85 |
(lg: noga) JSON Eilsy a5 1)
RDF ilsy a7 1T
Partial RDF dumps \}*
XML Soleg 485 1.8
dagaill RDFg JSON (lsy a5 10
&bl z3gai T
Dbl 8icls hihas ¥
vasyill ¢

See also ©

https://www.wikidata.org/wiki/Wikidata:Database_download/ar

WDumper A tool to create custom wikidata RDF dumps About Recent dumps

Filter entities

Choose entities to include in the dump. An entity is included if it matches at least one filter.

Sampling: -« ) keep all matched entites

No filters added. All entities are included.

+ Add basic filter

Filter statements

Choose how statements are exported. These rules are applied to all matched entities.

Default rule How to export

This rule is applied if no other rules match. simple statements [ON| |
full statement mode ‘ complete | | without references | | none |
export only with rank ‘ best rank ‘ ‘ not deprecated | | any |

4+ Add custom rule

https://wdumps.toolforge.org/
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o Search or jump to... Pull requests Issues Marketplace Explore

3 LeMyst / Wikibaselntegrator  Pubii

<> Code © Issues 15 11 Pull requests 6 () Discussions ® Actions ("] Projects 1 @ Security [~ Insights

¥ master ~ ¥ 9 branches 10 tags Go to file Add file ~ Code ~

e LeMyst Add retry for HTTP Code 500, 502 and 504 (#234) v 5b9ef16 14 daysago ¥ 1,115 commits

.github Update python-package.yml 20 days ago
.idea Update Wikibaselntegrator.iml 2 months ago
test Add retry for HTTP Code 500, 502 and 504 (#234) 14 days ago
wikibaseintegrator Add retry for HTTP Code 500, 502 and 504 (#234) 14 days ago
() .gitignore Update .gitignore 27 days ago
LICENSE.txt change to MIT license 5 years ago
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& Watch ~

About

3 i:{ Star

A Python module to manipulate data

on a Wikibase instance through the
MediaWiki Wikibase APl and the
Wikibase SPARQL endpoint.

sparqgl mediawiki

wikibase wikidata-api

0 Readme

&E MIT License

wikidata

wikidata-toolkit
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Systematic
Platform for
Essential and
Epidemiological
Data analysis of
COVID-19

Faculty of Sciences of Sfax,
Tunisia - Data Engineering and
Semantics Research Team

Search ...

RECENT POSTS

Introduction

Who are we?

Overview

Cavid-1 9(63‘ Dashboard

1. Symptoms

2. Related Treatments

3. Images about COVID-19 and SARS-CoV-2

4. Linnaean Taxonomy of SARS-CoV-2

5. COVID-19 Factbook

6. Forthcoming scholarly publications related to COVID-19

University of Sfax

32



agaid dxllas g Jeletd ko Sog Slidana Jloniw

TENDANCES
]
cbg
wall jz
UgyoS_ways
UgysS

2 3 4 5 Suivant »

odlao daol
University of Sfax

33



b 4 b X" o Y a* ¢
. & ’)'. ) W ‘;)' ‘)
P I S B 3| AAE S
Sl g Al anlaill 3 ) 551 (ala S
L s Lgeeal A gill 45 ) seendly (oalzll

PRFCOV19-D1-P1



)J‘#él‘

» Turki, H., Hadj Taieb, M. A., Shafee, T., Lubiana, T., Jemielniak, D., Ben Aouicha, M.,
Labra Gayo, J. E., Youngstrom, E. A., Banat, M., Das, D., & Mietchen D. (2021).
Representing COVID-19 information in collaborative knowledge graphs: the case of
Wikidata. Semantic Web Journal. doi:10.3233/SW-210444.

» Turki, H., Jemielniak, D., Hadj Taieb, M. A., Labra Gayo, J. E., Ben Aouicha, M., Banat, M,
Shafee, T., Prud'Hommeaux, E., Lubiana, T., Das, D., & Mietchen D. (2021). Using logical
constraints to validate information in collaborative knowledge graphs: a study of
COVID-19 on Wikidata. Zenodo. doi:10.5281/zenodo.4008358.

» Patel-Schneider, P. F., & Martin, D. (2020). Wikidata Constraints on MARS. In Proceedings
of the 1st Wikidata Workshop (Wikidata 2020) co-located with 19th International Semantic
Web Conference (ISWC 2020) (p. 12).

' University of Sfax

35



Boeiall yguall

» https://commons.wikimedia.org/wiki/File:Education program celebration 4582 37.JPG

» https://commons.wikimedia.org/wiki/File:Medical translation small.svg

» https://commons.wikimedia.org/wiki/File:COVID-19 Outbreak World Map-
Confirmed.svg

» https://commons.wikimedia.org/wiki/File:Semi-log plot daily incidence of nCoV.png

» https://commons.wikimedia.org/wiki/File:Milad Hospital during COVID-
19 pandemic 3556128.jpg

» https://[commons.wikimedia.org/wiki/File:African countries by HDI (2020).svg

» https://commons.wikimedia.org/wiki/Category:COVID-19 Study of Wikidata
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