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OntoSIDES ontology

67 classes, 42 properties, 1419 intances (medical specialities, official items of the ECN programme) + 8 rules

TzCIasses%I TRew V-

jm]

v @ rdfs:Resource (1921)
v = owl:Thing (1419)
v © sides:sides_entity (1419)
v @ sides:action
@ sides:action_to_answer
@ sides:city (29)
» @ sides:content
» @ sides:degree (2)
@ sides:enrolment
» @ sides:institute (34)
» © sides:person
v @ sides:referential_entity (1331)
@ sides:cross_knowledge_entity (17)
v @ sides:ECN_referential_entity (1283)
@ sides:ECN_learning_objective (362)
@ sides:ECN_learning_sub_objective (921)
2 sides:speciality (31)
@ sides:teaching_unit (11)
» ® sides:training (12)
> @ rdf:Property (227)
® rdf:Statement
> @ rdfs:Class (241)

TSR oS IR ad RSP oY a ) |

]

o W

ls} OntoSides_schema_VE.ttl = | =0|n Properties & |
Class Form =B v A = sides:has_for_proposal_of_answer
K Esides:speciality | m sides:has_for_registration_place
— = = ' m sides:has_feedback
~ Annotations M sides:has_for comment
rd_fs:label ¥ _ m sides:has_for_context
EEEPECia"'Q{ {@en} _v m sides:has_for_duration
u!_SpéciaIité {@fr} i m sides:has_for _registration_date
~ Class Axioms m sides:has_rating
veifscubClassOf =~ ~ M sides:correspond_to
.?sides:referential_entity ki ® sides:correspond_to_training
. T = sides:correspond_to_question
spin:constraint .
= sides:correspond_to_student
spim:constructor m sides:done by
spinzrule ~ m sides:done_during
L I b ® sides:ending_date of test
Form‘ Brow_ser| Diagrami Graphi =2 i
@ Imports | ® Instances | = Domain! = Relevant Properties‘ @ Error Log | * SPARQL| 4" Text St
[Resource] rdf:type rdfs:label
# sides:addictology sides:speciality Addictologie
# sides:anesthesiology _resuscitati... sides:speciality Anesthesiologie - Reanimation - ...
# sides:cancerology _radiotherapy  sides:speciality Cancerologie - Radiotherapie
# sides:cardiovascular sides:speciality Cardio-vasculaire
# sides:dermatology sides:speciality Dermatclogie
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Ontop: a framework for implementing OBDA

An open source system for querying relational data sources through an
ontology using SPARQL

= 3 virtual approach based on query rewriting using mappings
=support SPARQL 1.0

D. Calvanese, B. Cogrel, E. G. Kalayci, S. Komla-Ebri, R. Kontchakov, D. Lanti, M. Rezk, M. Rodriguez-
Muro, and G. Xiao.

OBDA with the ontop framework.
In 23rd Italian Symposium on Advanced Database Systems, SEBD 2015, Gaeta,
Italy, June 14-17, 2015., pages 296—-303, 2015
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Ontop mappings 1 1/2

s -:. =l Assertad B
@ rofiSaq
* @ rdfs:Closs
» D rdfs:Resouree
v 0 ‘Sides entity’
* 0 Action
i 'Action o answer’

» O 'Educational conbant’
* 0 'Evaluation content”
» 0 "Evaluation type’
@ "Proposal of answer’
» I Question
@ Test
= 0 Media
b 0 Degree
& Enrolment

T | | T Asserad E
= graph name nogs'
B group by'
= has lor author
W has for learning objective”
B "has for list of guestions”
= has for multimedia content’
= has for question”
W "has for registrant’
- has for registration place’
N has missed right tck”
= has rightly thcked
= has wrongly ticked”
i has_for_proposal_of_answer
. having

[ e

s by cless x| DL Guery = VOWL «

WW ”'PP'WW | Mapping Assistant - BETA

Mapping manager
s Create | == Remave ||| Copy (Bl Selectall | | ] Salact none

urntest

sidestest{id} a sidesiest ,
select a.id as id, a.title, a.startdate, a.enddate from public.sassessmant s

urnztest_has_for_title

sides-testid] sideschas for_title [titla]4axsd-string .
select a.id as id, a.title as title, a.startdate, a.enddate from poblic. assessment a

urntest_start_and_end_dates

sidestestiid] sides:starting_date_of test [startdateptAxsd .dateTime ; sidesiending_date of_test [enddate}rsxsd:dateTime .
select a.id as id, s.title, a:startdate as startdate, a.enddate as enddate from poblic.assessment a

urnavaluation_has_for_textual_content

sideseval{id} sideshas for textual content {eval_imtroduction}*4xsd:string .

BELECT di.id as id, string aggidi.introduction, '’} as eval_introduction from ontosides.docimocontent_introduction di
inner join ontosides.evaloation ev on ev.pool_id = di.id
greup by di.id

urn:zrelation_evaluation_type_guestion

sides evallpool_id} sideshas_for_question sides:glquestion_id} .
select pg.pool ld as pool id, pa.question id as gquestion ld, pg.poaition from pool gqueation pg
inrer join ontosides.evaluation ev on pg.pool ld = ey.pool id

urnrelation_test_evaluation_type

sides testiassessment_id) sidesis_made of sides-evalidocimocontent_id}
select dos.assessment id as assessment id, des.docimocontent id as docimgcontent id from docimocontentassessment doa

inner join ontosides.evaldstion ev on ev.pool id = dea.docimccontent id

urnzrelation_tesi_student

sidestestiassassment_id] sideschas for registrant sides:stulparticipant_id} .
select p.assessmant_id as assessment_id, p.participant id as participant_id from public.participant p

Mapping count: 169 Search: pred:action_to_answer Enable filter
To use i masoner dick Reosones = Siat mosoner [ Show e oo
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ntop mappings 2/2

ping e |.J|':..r (I} = [ [l
Mapping manager

g Create || == Remaove || Capy E Select all _| Selectnane
urn:test e @ Edit Mapping

sides:test{id} a sidesitest |
select a.id as id, a.title, a.startdate, a, MappingID: urn:test_has_for_title

—

Target (_Triplﬂs‘l.'nnq:htu]:
sides:test{id} sides:has_for _title {title}rAxsd:string .

urnitest_has_for _title

il

-
urnitest_start_and_end_dates

sides:test{id} sides:starting_date_of_test {startdal
select a.id asg id, a-.title, a.startdate as

urn:evaluation_has_for_textual_content _ 5‘"'!"’: I?qu:”)’ﬂl e & e 1D
sides:eva.l{id} sirje5:h.'ls__far_rextua]_curlll!nt-[ selech 8.4 as i, a.tte as om puphc.assessment a im

SELECT di.id as id, string agg(di.introduc
inner join ontosides.evaluation ey

group by di.id 1 |
urnirelation_evaluation_type_guestion
sides eval{pool_id} sides:has_for_guestion sides:t ‘Id s
kach D?I'mpz;lfif:ﬁnﬁh;:' eﬁgimfgim—-‘? 1 COME-2015-2016-HEMATO n°1- M2-Cpe F-OM

2 : ¥ 13894 PHARMA 34 EVAL UE 2014-2015 - 3A 505 - ler déce...
= 11 CH-ORL-02/09/2015-DP1 -

urn:relation_test_evaluation_type 15567 SDP
sides:test{assessment_id} sidesis_made_of sides: 16 CONFEDIfCHIRVISC/DFASMI /01
select dca.assessment id as assessment id, 17 CONFBDIMAL INF/DFASM3 /01

inner join ontosides.evaluation el £ TestSQLQ |
¥ (-3 uery

urncrelation_test_student . o updare | $ cancel
sides:test{assessment_id} sides:has_for_registran '

e L e —

Mapping count: 189 Search: pred:action_to_answer Enable filter

To usa e ressoner dick Reatones » Stad masones < Shinw Inlesenoas
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Limitations of Ontop

"Mappings do not enable to capture RDF containers

> needed for relating a test of type « progressive clinical case » to its ordered list of
guestions

—we extended the class ModellOManager to generate such mappings

="Query rewriting does not support SPARQL 1.1 queries
o Aggregated queries are needed
—we used mappings to materialize data
—> accessible using a sparqgl endpoint: http://virtuoso.ontosides.network/sparql
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Actual status: ~ 1,5 billions of triplets

=64 957 students select (count (distinct ?student)) where {?student a sides:student}

=947 students from Grenoble

select (count (distinct ?student)) where {?student a sides:student. ?e sides:correspond_to_student
?student. ?e sides:has_for_registration_place sides:grenoble_alpes_university }

=224 919 141 action of answer (68 126 for Grenoble Students)
for 457 873 questions (66 531 questions with unique answer and 390 323
questions with multiple answers)

select (count (?a)) where {?a sides:done_by ?student}
select (count (distinct ?q)) where { ?a sides:correspond to question ?q }
select (count (distinct ?q)) where { ?a sides:correspond_to_question ?q. ?q a sides:QUA}

select (count (distinct ?q)) where { ?a sides:correspond_to _question ?q. ?q a sides:QMA}
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Number of students by University

select (count (distinct ?student)) as ?NbEtu ?univ where {?student a sides:student.
?e sides:correspond_to_student ?student. ?e sides:has_for_registration_place ?univ } group by ?univ

NbEtu univ

456 http://swww.side-sante.fr/sides#paris_Xi_university

824 http://www.side-sante.fr/sides#caen_university

1419  ||http://www.side-sante.fr/sides#bordeaux _university

537 http://www.side-sante.fr/sides#paris-ile_de_france_ouest_university

1127  ||http://www.side-sante.fr/sides#lille_university

39 http://www.side-sante.fr/sides#paris_Xi1_university

Sample of answers: . _ = ————
451 http://www.side-sante.fr/sides#paris_xiil_university

3842 ||http://www.side-sante.fr/sides#lyon est university

83 http://www.side-sante.fr/sides#la_reunion_university

757 http://www.side-sante.fr/sides#lyon_sud_university

732 http://swww.side-sante.fr/sides#tours university

947 http://www.side-sante.fr/sides#grenoble alpes university

743 http://www.side-sante.fr/sides#nantes _university

554 http.//www.side-sante.fr/sides#brest_university
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Some statistics about questions

"Questions with multiple answers (QMVA): 467 498

v'with 77 175 without action of answer

select (count (distinct ?q)) where { ?q a sides:QM
FILTER NOT EXISTS {?a sides:correspond_to _question ?q} }

v'with 50 550 related to a medical speciality, and 54 497 to an item of the ECN referential

select (count (distinct ?q)) where { ?g a sides:QMA.
?q sides:is_linked _to_the_medical_speciality ?s}

="Questions with unique answers (QUA): 81 155
v'with 14 624 without action of answer
v'with 5181 related to a medical speciality, and 5912 to an item the ECN referential
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Average

'S

o

Focus on a student: stu12402

average comparison of his results with average results
of all students

SELECT ?specialite ?label ((?moyennespecialite) AS ?moy) ?moyenneetu
WHERE {GRAPH <http://ontosides.en> {
{ SELECT ?specialite ((AVG(?notel)) AS ?moyennespecialite)
((COUNT(DISTINCT ?q1)) AS ?nbquestionspecialite)
WHERE { ?adr1 sides:has_for_result ?notel .

?adrl sides:done_by ?etu
?adrl sides:correspond_to_a_question ?ql.
l ?q1 sides:is_linked_to_ENC_referential_entity ?item .
& \eq

?item sides:is_linked_to_the_medical_speciality ?specialite . }
GROUP BY ?specialite } .
{ SELECT ?specialite ((AVG(?note)) AS ?moyenneetu)
((COUNT(DISTINCT ?q)) AS ?nbquestionltemEtu)
WHERE { ?adr sides:has_for_result ?note .
?adr sides:done_by ?etudiant .
?adr sides:correspond_to_a_question ?q.
?q sides:is_linked _to_ENC_referential_entity ?item .

&\qu \‘)0\0‘\)9‘ C} (\Q/{bQ \\)"’e _0\0 Q\(‘O“\ \0 ‘ \00 ‘Oof‘ é"\ ?t d e I k d t th d I . It ? . It
SR & \&@e ,\Qf @0&\ & v&qm vb&o \ﬁ’ Qf? &&@ & ’ﬁ qﬁ item sides:is_linked_to_the_medical_speciality ?specialite .
< SN F i o & FILTER(?etudiant = sides:etu12402) }
. & 0 o o GROUP BY ?specialite } .
o & & OPTIONAL { SELECT ?specialite str(?label) as ?label
WHERE { ?specialite a sides:speciality.
?specialite rdfs:label ?label. }
[0 Overall Average [ Student's average GROUP BY ?specialite } . }}

Highcharts.com
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On-demand data extraction
at different granularity level and drived by analysts

= Use case 1: Define explainable and computable criteria from data about
student questions and their related answers

v'For computing difficulty level, discriminatory factor, and quality level of questions
(inside a test or a pool of questions, ....) or distractors (inside a question content)

= Use case 2: Define and compute a student trajectory (or for a group of
students) related to items from the referential or to medical specialities

v Temporality is central |
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, give the level of difficulty (number of correct
answers/ number of action of answer)

SELECT ?question ?NbReponsesCorrectes ?NbReponses
|(1—(xsd:decimal(?NbReBonsesCorrectes)/xsd:decimal(?NbReEonses)) AS ?NiveauDifficulte)

FROM <http://ontosides>

WHERE {
{SELECT Z2question (;OUNE(?action) AS ?NbReponses)
WHERE

{?question a2 sides:QUA.
?question sides:is linked to the medical speciality sides:speciality infectious diseases.

?action sides:correspond to question ?question.
FILTER EXISTS {?actionCorrect sides:correspond to question ?question.

PP PPPIPTIII P

B AV Vv

GROUP BY ?question
HAVING (COUNT (2action) > 100)
1

}
ORDER BY DESC (?NiveauDifficulte)
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For each QUA question linked to the speciality about Infectious disease, with at least 100 action
of answers and at least one correct answer, give the level of difficulty

question |NbReponsesCorrectes ‘NbReponses ‘ NiveauDifficulte
attp://www.side-sante.fr/sides#q67019 s 397 0.997481108312343
attp://www.side-sante. fr/sides#q67008 1 e W R AR
attp://www.side-sante.fr/sides#q40779 |* i Rl
attp://www.side-sante.fr/sides#q49540 o s 0.953703703703704
attp://www.side-sante. fi/sides#qd49541 | R e
attp://www.side-sante.fr/sides#q34192 [ 121 0.916030534351145
attp://www.side-sante.fr/sides#q39026 9 276 0.894927536231884
attp://www.side-sante.fr/sides#q37511 2 458 Ux8Bia2Rasac0a00s
attp://www.side-sante.fr/sides#q107641 20 e 0-85¥15402°577465
attp://www.side-sante.fr/sides#q144749 9 243 0.846580406654344
attp://www.side-sante.fr/sides#q90832 |** =W 0-622222202222222
attp://www.side-sante.fr/sides#q84795 - 187 0.818161818181818
attp://www.side-sante.fr/sides#q695556 & TS 0.817518248175182
attp://www.side-sante.fr/sides#q82564 34 Ak e e
attp://www.side-sante.fi/sides#q85874 |*° - e
attp://www.side-sante.fi/sides#q52985 |*° e i L e
ttp://www.side-sante.fr/sides#q82030 66 303 0. 7821782178 21 76 |
ttp://www.side-sante.fr/sides#q39085 106 il 0. 128030340 T5615




Challenges

"Technical Challenges
v'Tracking student history across SIDES DB dumps

v'Developing an efficient method for scaling forward reasoning on big
data (triple store saturation)

"Methodological Challenges

v"Managing the whole workflow for an analyst use case: from data
extraction to recommendation
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