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ANOTACIJA

Pedgjo trisdesmit gadu laika pasaul€ ir paradijuSies arvien vairak neviendabigi veselibas
apripes dati. Tapéc biomedicinas ontologijas kopa ar to terminologijam spélé arvien lielaku lomu
veselibas apriipes zinasanu apstradé, parvaldiba un atspogulo$ana. Tacu ontologiju izmantoSanas
panakumi ir liela méra atkarigi no to kvalitates, un biezi ontologiju kvalitate nav pienemama.

Ontologijas kvalitates noveértéSana ir neatnemama ontologijas veidoSanas un uzturéSanas
sastavdala. Ta tiek veikta gan ontologiju izstrades laika, gan pirms to public€Sanas, gan arT pirms
to lietoSanas, lai identific€tu neatbilstibas un modelesanas klidas.

Saja darba tiek atkartota pieeja vienam no pédgjo gadu ievérojamakajiem pétijumiem
ontologiju novértésanas joma, tacu daudz realistiskaka vide. Salidzinajuma ar min&to pé&tijjumu,
tiek izmantoti brivi pieejami dati no Nacionala Biomedicinas ontologijas centra (NCBO) bioportala
- lielakas biomedicinas ontologiju kratuves. Tiek izstradatas 20 dazadas prasibas, lai validétu un
verificétu 10 dazadas ontologijas ar Cetriem ontologiju novértésanas rikiem (Protege, TDDOnto,
OOPs! un Themis). Visbeidzot, tiek salidzinati ieglitie rezultati un secinati $is pieejas iesp&jamie

izmantoSanas scenariji un praktiskums.

Atslegvardi: veselibas apripe, ontologijas noveértéjums, zinasanu model&sana, Saistitie dati,

testa gadijumi



ABSTRACT

Thesis title: Towards Semantic Knowledge: Semantic Evaluation of Healthcare Ontologies

Over the past thirty years, large amount of heterogeneous health care data has emerged
around the world. That is why biomedical ontologies together with their terminologies play an
increasing role in the processing, management, and representation of healthcare knowledge.
However, the success of using ontologies largely depends on their quality, and often the quality of
ontologies is not acceptable.

Ontology quality assessment is an integral part of ontology development and maintenance.
It is conducted during the development of ontologies, before their publication, and before their use,
to identify possible inconsistencies and modeling errors.

This work repeats the approach of one of the most significant studies in the field of ontology
evaluation in recent years, but in a much more realistic setting. Compared to the mentioned study,
data is used from the National Center for Biomedical Ontology (NCBO) BioPortal, the largest
repository of freely available biomedical ontologies. 20 different requirements are developed to
validate and verify 10 different ontologies with four ontology evaluation tools (Protege, TDDOnto,
OOPs! and Themis). Finally, the obtained results are compared, and the possible use scenarios and

practicality of this approach are concluded.

Keywords: healthcare, ontology evaluation, knowledge modeling, linked data, test cases



AUTOREFERATS

Saja darba autors ir aprakstijis apjomigu literatiiras apskatu par visam ar ontologiju
novertéSanu saistitam t€mam, kuras ir nepieciesams zinat pirms galveno darba mérku
sasnieg$anas. Darba ir veikta loti detalizéta dazadu ontologiju novertésana ar vairakiem

ontologiju novértésanas rikiem. Visu testu rezultati ir nodokumentéti un smalki aprakstiti.

Darba novitate. V&l nesen neeksist&ja p&tijums ontologiju novértésanas joma, kas
méginatu apvienot vairakus ontologiju novértésanas rikus, lai validétu un verificétu ontologiju
kvalitati. 2020. gada §ads petijums tika veikts, tatu diezgan ierobezota vide [60]. Saja darba
autors ir atkartojis minéto pieeju daudz realistiskaka vid€, izmantojot ontologijas no Nacionala
Biomedicinas ontologijas centra (NCBO) bioportala, kura ir brivi pieejamas simtiem dazadas

biomedicinas ontologijas.

Literatuiras izpéte. Darba autors ir apskatijis loti lielu apjomu ar dazadiem zinatniskiem
rakstiem. Literatlras apskata tiek detalizéti aprakstiti semantiskie modeli, ontologiju
novertésanas standarti un metodes, ka ari peédjo divdesmit gadu laika izveidotie ontologiju
novertésanas riki. Turklat tiek apskatiti pétijumi par NCBO bioportala ontologiju kvalitati un
detaliz&ti apskatita ontologiju terminologija. Lielaka dala no izmantotas literatiiras avotiem nak
no zinatniskam publikacijam.

Izklasta pamatigums. Saja darba autors ir virzijies no vienkar3as ontologijas definicijas
lidz pamatigam ontologiju terminologiju izklastam. Autors ir dzili iedzilinajies katra no
galvenajam t€émam, kas nepiecieSamas, lai pilnigi izprastu visus ontologiju novérté$anas

elementus un spetu paveikt nepiecieSamos uzdevumus.

Paveikta praktiska darba apjoms. Darba ir iegulditas biitiskas piles ontologiju
novértéSanas procesa. Ir apskatitas 10 dazadas ontologijas ar kuram autors ir iepazinies un kuras
ir novertetas ar Cetriem dazadiem rikiem. Katrai no 10 ontologijam ar 3 novértésanas rikiem

autors ir manuali parbaudijis 20 dazadas prasibas.

Rezultatu aprobacija. Saja darba izmantota metodologija (t. sk. izmantotie ontologiju
novértésanas riki un ontologiju noveértésanas prasibas) ir balstita uz citiem zinatniskiem rakstiem,
tapéc rezultatu pieraksts [idzinas citiem zinatniskiem rakstiem $aja joma. Rezultatus ir iespgjams

samgrot ar citiem pétlfjumiem pie nosacijuma, ka tajos ir izmantotas tas pasas ontologijas.



Darba noforméjuma kvalitate. Darba autors ir vairakkart parlasijis So darbu un noversis
visas atrastas gramatikas kliidas. Darba noformé&Sana ir veikta izmantojot visjaunako pieejamo
magistra darba izstrades un aizstavésanas metodisko noradijumu dokumentu. Darba ir izmantota
oficiali pienemta nozares terminologija. Visiem terminiem, kuriem nav bijis pieejams latviskais
tulkojums, autors ir pats izvélgjies latvisko tulkojumu, blakus (ickavas) pievienojot termina

nosaukumu anglu valoda.

Plagiata iespéjamiba. Autors visam aizgitam idejam, definicijam, formuléjumiem un
att€liem ir pievienojis atsauces. Visi darba izmantotie burtiskie tulkojumi un tuvi parstasti ir

atziméti ka teksta aizguvumi.
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APZIMEJUMU SARAKSTS

ABox Apgalvojumu kaste - (Assertion box)

DAML+OIL Semantiska iezim&$anas valoda timekla resursiem - (Semantic markup language

for Web resources)

FAIR data Atrodami, pieejami, sadarbspgjigi un atkartoti lietojami dati - (Findable, Accessible,

Interoperable, and Reusable data)

IoT Lietu internets - (Internet of Things)

IRl Internacionalizéts resursu identifikators - (Internationalized Resource Identifier)
JAR Java arhiva fails - (Java archive file)

OWL Timekla ontologijas valoda - (Web Ontology Language)

RDF Resursu apraksta ietvars - (Resource Description Framework)

RDFs Resursu apraksta ietvara shéma - (Resource Description Framework Schema)
SPARQL RDF vaicajumu valoda - (RDF Query Language)

SWRL Semantiska timekla kartulu valoda - (Semantic Web Rule Language)

TBox Terminologiska kaste - (Terminological box)

URI Vienotais resursu identifikators - (Uniform Resource Identificator)



IEVADS

P&dgjo divdesmit lidz trisdesmit gadu laika pasaul@ ir paradijusies arvien vairak neviendabigi
veselibas apriipes dati. Tiesi tad€] biomedicinas ontologijas kopa ar to terminologijam spél€ arvien
lielaku lomu veselibas apriipes zinasanu apstrade, parvaldiba un atspoguloSana. Paradas arvien
vairak dazadas sisteémas, kuras §is ontologijas tiek izmantotas visdazadakajiem mérkiem. Tacu
ontologiju izmantoS$anas panakumi ir liela mera atkarigi no to kvalitates. Datu kvalitates jautajumi
nevar tikt atrisinati ar ontologiju palidzibu gadijumos, kad pasu ontologiju kvalitate nav
pienemama.

Saja darba tiek apskatitas dazadas ontologiju novértesanas pieejas. Detalizétak tiek apspriesta
viena konkréta ontologiju novértésanas pieeja, kas ir péc §is pieejas autoru [60] domam milzigs
solis uz priekSu ontologiju noveértésanas joma, jo nekas lidzigs lidz Sim netika darits. Talak tiek
izveletas vairakas NCBO bioportala brivi pieejamas ontologijas, ka ari tiek izveéleti dazadi
ontologiju novértésanas riki. Tiek méginats pielietot $o ontologiju novértésanas pieeju, ka ari tiek

méginats novertet §is pieejas iesp&jamibu un praktiskumu praksg.

ST darba galvenie mérki un to ieguldijums:

1. meérkis: identific€t un apskatit eso$as ontologiju novertésanas pieejas un tajas izmantotos

ontologiju novertésanas rikus.

1. ieguldijums: Sistematiski apliikota eksistgjosa literatiira par ontologiju noveértéSanas

tehnikam un ontologiju novertésanas rikiem.

2. mérkis: izpétit sist€mas un rikus, kas lauj novertet veselibas apriipes ontologiju kvalitati un

pamgginat tos pielietot prakse.

2. ieguldijums: Saja darba autors ir apskatijis un pielietojis praksé vienu ontologiju

novértéSanas metodologiju, kas lidz $im ir tikai vienreiz paradijusies eksist&josa literatiira.



S1 darba sadalas ir sakartotas sekojosi:

1. nodala ir aprakstits ievads par ontologijam, semantisko tiklu un to izmantosanu
musdienas;

2. nodala ir detalizeti aprakstita §1 darba motivacija;

3. nodala ir sniegts literatiiras apskats par dazadam ontologiju novértéSanas pieejam
(ieskaitot dazadus ontologiju novértéSanas rikus un ari paSas veselibas apripes
ontologijas);

4. mnodala ir skaidrota ar ontologijam saistita terminologija;

5. nodala ir aprakstits teorétiskais ietvars $1 darba praktiskas dalas tapsanai;

6. nodala ir detaliz&ti aprakstita metodologija (ieskaitot izvelétas ontologijas, izvEl&tos
ontologiju novértésanas rikus un darba gaitu);

7. nodala ir aprakstita ontologiju novertésana ar katru no darba izmantotajiem ontologiju
noveértesanas rikiem;

8. nodala ir aprakstiti §1 darba rezultati;

9. nodala ir aprakstiti §1 darba secinajumi.
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1. ONTOLOGIJAS UN SEMANTISKAIS TIMEKLIS

Veselibas apriipe globali ir milziga nozare un Amerika vien 2021. gada veselibas apriipes
izdevumi parsniedza 4 triljonus ASV dolaru. Tas izdevumi veido gandriz piektdalu no visa ASV
iek$zemes kopprodukta [16]. Péd€jo gadu laika daudzi globalie trendi (covid-19, globala klimata
sasil$ana) ir izaicinajusi gan $o nozari, gan ari pasu cilvéku veselibu [3, 57].

Pasaules iedzivotaju vid€jais vecums strauji aug un tiek 18sts, ka Iidz 2050. gadam vairak ka
2 miljardi cilvéku bis sasniegusi 60 gadu vecumu vai vairak. Tapat tiek I&sts, ka 11dz 2030. gadam
mirstiba no hroniskam slimibam palielinasies 1idz 66%. Bezvadu tehnologiju sasniegumi ir sp&jigi
pozitivi ietekm&t hronisku slimibu gaitu, pateicoties to sp&jam atri atklat §is slimibas [57, 65].

Bezvadu tehnologijam un 1pasi lietu internetam (anglu: Internet of Things, IoT) ar
semantiskajiem modeliem ir lielas iesp&jas uzlabot misdienu veselibas apripi. STm tehnologijam
ir sp&jas pozitivi ietekm@t pacientu apriipi, racionalizet procesus, ka arl samazinat izmaksas.
Veselibas apripes specialistiem ir nepiecieSami reallaika dati, lai spétu pienemt labakus 1émumus.

Tapat arT pacientu uzraudziba un lidzeklu izsekoSana var tikt uzlabota ar $im tehnologijam [1, 44].

1.1. Kas ir lietu internets?

Lietu internets jeb IoT raksturo konceptu, kura ietvaros visas ierices ir sava starpa savienotas,
un vienlaicigi tas ir savienotas ar1 ar internetu. IoT galvenais mérkis ir padarit ierices savstarpgji
saistitas un vienlaicigi vakt un apkopot visus iericu datus. P&€dgjos gados ir strauji pieaugusi
pétniecibas kopienas interese pret [oT tehnologijam, kas savukart paatrinaja dazadu, ar [oT saistitu,
lietojumprogrammu izveidi [61].

Miisdienas vakt datus un apmainities ar tiem sp€j ne tikai mobilas ierices vai datortehnika,
bet arm ne tik acimredzama sadzives tehnika ka ledusskapji vai puteklu stic€ji. Tapéc nav
parsteigums, ka par IoT tehnologijam sak interes€ties arvien vairak specialisti no loti dazadam
nozarém ka, pieméram, laikapstaklu monitorings, energoapgade, izglitiba, satiksmes kontrole un
citam [61]. Nav noslépums, ka ar veselibas nozaré arvien pieaug ontologiju virzitu e-veselibas
risinajumu attistiba, kuru funkcionalitate tiek uzlabota ar IoT tehnologijam [7, 42, 57]. Piemé&ram,
pasreizgjas elektrokardiografijas pieejas tiek izmantotas tadas ierices, kuras pacientam tiek
uzvilktas virsi, un tas reallaika uzrauga pacienta sirds veselibu. Sada pieeja padara vienkar$aku

pacienta uzraudzibu un automatiski identificé neparastu sirds uzvedibu [42].
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IoT tehnologijas lauj datu apmainai notikt starp dazadam sensoru iericém reallaika. Tie var
biit gan tadi dati ka, piem@ram, veselibas vésture, gan art dazada lietotaju informacija, vai kada cita
veselibas jomai specifiska informacija. Tiwari un Abraham [60] raksta, ka lai informacija varétu
tikt uzgeneréta viedas veselibas apriipes sistéma un mijiedarboties ar dazadam iericém nederes

jebkada datu struktiira. Sados gadijumos ir nepieciesama specifiska datu struktiira.

1.2. Kas ir ontologijas?

Misdienas vards “ontologija” tiek izmantots vairakos veidos un tam var atrast vairakas
definicijas. Viena no definicijam, kas musdienas tiek bieZi lietota ir atrodama te [25]. Ta sekojosi

skaidro zinaSanu inzenierijas kopiena lietoto varda “ontologija” butibu:

“Ontologija ir skaidra konceptualizacijas specifikacija. Termins ir aizgits no filozofijas, kur

ontologija ir sistematisks esamibas izklasts. Al sistemam “pastav” tas, ko var attélot.” [25]

Tapat, lai izskaidrotu, kas ir ontologija, daudzos darbos tiek minéts arT darbs [28] “Kas ir
ontologija?”, kura autori spriez par misdienas eksistéjoSam divam popularam ontologijas
nozimém. Kur pirma ir filozofiska nozime, kas sev Iidzi nes loti vecas tradicijas. Tacu otra ir nesen
zinaSanu inzenierijas kopiena paradijusies nozime, kura apzimé “precizas konceptualizacijas
specifikacijas”. Sis savukart ir saisinajums garajai definicijai, ko viens no darba [28] autoriem

izveidoja jau 1998. gada (balstoties uz [10]):

“Ontologija ir logiska teorija, kas atspogulo formalas vardnicas paredzéto nozimi, t.i., tas
ontologisko saistibu ar noteiktu pasaules konceptualizaciju. Paredzétos logiskas valodas modelus,
kas izmanto Sadu vardu krajumu, ierobezo tas ontologiska apnemsanas. Ontologija netieSi

atspogulo So apnemsanos (un pamatd esoso konceptualizaciju), tuvinot Sos paredzetos modelus.”

[10]

Lai izprastu galvenos ontologiju pielietoSanas veidus var ieskatities Gruber [26] darba, kur
tie loti 1si un precizi tiek aprakstiti. Balstoties uz Gruber [26], ontologiju galvena loma ir padarit
datus eksportgjamus, tulkojamus un apvienojamus starp dazadam neatkarigi izstradatam sistemam.

Turklat, Gruber [26] jau 2009. gada noradija, ka veiksmigs ontologiju pielietoSanas rezultats ir,
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piemé&ram, savietojamiba starp dazadam datu bazém, mekl€Sana starp dazadam datu bazém, vai
timekla pakalpojumu integracija.

Tac¢u musdienas pieaug ne tikai ontologiju definiciju daudzums, bet arT pasu ontologiju
daudzums, ka ari to apjomi un ari sarezgitibas pakape. Ir skaidrs, ka ontologiju veidoSana bez
iesp&jas tam sava starpa dalities ar kopigam zinaSanam biitu bezjédzigs process. Miisdienas
ontologiju izstradataji censas panakt to péc iesp&jas liclaku savietojamibu, kas Iidz $im joprojam ir
eksistgjosa ontologiju probléma [10, 60]. Rezultata, jo sarezgitakas kst ontologijas, jo biezak to
kvalitate samazinas. Un, jo sliktaka ir ontologiju kvalitate, jo mazaka iesp€ja ir to pilnvertigi
izmantot talak. Protams, musdienas eksisté vairakas ontologiju veidoSanas metodologijas, tacu tas
nepalidz vairuma gadijumu, kad tiek lemts, kuru ontologiju labak izvéléties atkartotai izmantoSanai
[10].

1.3. Ontologiju loma veselibas apripé

Biomedicinas ontologijas spélé svarigu lomu veselibas apriipes sistémas ar to sp&jam kodét
diagnozes, laboratorijas testus, veselibas kartes, ka ar citu veselibas apriipes informaciju [7].

Misdienas milzigu datu kopu integracija dazadiem jomas specialistiem sniedz milzigas
iesp&jas jaunu zinasanu atklasana, un ontologijas sp€l€ svarigu lomu $o zinasanu organizesana [7,
60]. Dati tiek organiz&ti visdazadakajos veidos. Tie var biit organizgti, pieméram, ka aksiomas vai
ka instances, vai ari ka koncepti un attiecibas. Veselibas apriipes ontologijam ir liela loma zinasanu
atteloSana un datu integréSana. Veselibas apriipé tiek izmantotas dazadas sist€émas, starp kuram
datu apmaina notiek pateicoties IoT. Savukart ontologijas sniedz iesp&ju reprezentét visu $o
milzigo informacijas apjomu un attélot visdazadakas veselibas apriipes zinasanas [60].

Izmantojot ontologijas, veselibas apriipes joma ir iesp&jams organiz&t veselibas apriipes
informaciju un talak So informaciju parveidot. Ontologijas lauj stradat ar tadu informaciju, kas,
pieméram, ir veselibas karSu ieraksti, laboratorijas testi, pacientu diagnostika, ka ar1 veselibas
resursi. Ontologijas konceptu attiecibas ir hierarhiska forma, un $ads formats palidz ne tikai integrét

datus, bet ari tam ir svariga loma zinasanu reprezentésana [60].
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1.4. Vai dazadu doménu ontologijas atSkiras?

Nemot veéra to, ka $aja darba autors ir koncentr&jies tiesi uz biomedicinas jomu, §T jomas
ontologijam un to problémam, tad, péc autora domam, ir svarigi saprast to, ka visu jomu ontologijas
nav vienadas. Jautajums saistiba ar dazadu doménu ontologiju atskiribam ir izcili atbildéts Seit [44].
Balstoties uz Nikiforova et al. [44], galvena atskiriba starp biomedicinas ontologijam un tipiskam
ontologijam, kas veidotas plasai izmantoSanai, ir tada, ka biomedicinas ontologijas par prioritati ir
izvirzita datu koplietoSana un savietojamiba. Biomedicinas ontologijas (ari citu doménu
ontologijas) bieZi tiek izstradatas balstoties uz tilit€jiem analizes mérkiem un ta ir So ontologiju
unikala iezime. Tacu tas nozim¢ arf to, ka biezi $§ada veida ontologijas laika gaita tiek paplasinatas
un attistitas talak, ieklaujot datus no citam ontologijam. Sada veida ontologiju zina$anas tiek
padaritas izteiksmigakas un pilnigakas, tacu dazi autori [29, 47] secina, ka tas negativi ietekmé $o

ontologiju kvalitati.

1.5. Kas ir ontologiju novértésana?

Tradicionali ontologiju novértésana apzimé procesu, kura ietvaros tiek noteikta ontologijas
kvalitates atbilstiba vertéSanas kritérijiem. Atkariba no dazadam ontologijam un to mérkiem
kriteriji var but dazadi [7]. Dazadu zinatnisko publikaciju autoru virzieni médz atSkirties, tacu
lielakoties §is pieejas iekrit kada no 4 dazadam kategorijam. Dazi autori ontologijas salidzinata ar
“zelta standartu”, kas var biit gan cita ontologija, gan ari jomas ekspertu sagatavota, vai no
vairakiem dokumentiem apkopota konceptu reprezentacija. Citi péta rezultatus péc ontologijas
lietoSanas lietojumprogramma. Citos pétijumos tiek salidzinats ar datu avotu par konkréto jomu,
kura tiek ontologija izmantota. Tacu dazados citos pétijumos cilveki verte to, cik loti ontologija
atbilst prasibam un standartiem [12]. Ontologiju kvalitates novertésana ir loti svarigs process. To
darot var pamanit gan logiskas, gan ari sintaktiskas kludas, kuras médz dévét par ontologiju

neparedzétam sekam [60].

1.6. Kas ir semantiskais ttimeklis?

Viens no misdienu lielakajiem izaicinajumiem IoT tehnologiju un pieejas adaptacijai ir $o
pasu tehnologiju strauja izaugsme. Lidz ar dazadu IoT tehnologiju paradisanos, strauji pieaug art

So tehnologiju datu daudzveidiba. Dati tiek veidoti un glabati ne tikai ar dazadu saturu, bet art ar
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atSkirigu struktiiru. Tie var bt gan struktur€ti, gan nestrukturéti, gan ari dal&ji strukturéti dati.
Turklat, glabatajos datos atSkiras gan datu valodas, gan mérvienibas, gan ar1 pasi datu avoti.
Kameér liela dala datu musdienu timeklIi tiek atspoguloti cilvékam saprotama veida, ierices Sos
datus nesaprot un lasit neprot [44]. Mishra un Jain [61] raksta, ka $o problému sp¢s atrisinat
semantiskais timeklis (anglu: semantic web, Web 3.0). Semantiska timekla galvenais uzdevums ir
atvieglot dazadu iericu dzivi, padarot timekla datus masinlasamus un veicinot sadarbspg&ju starp
dazadam IoT iericem. Savukart semantiskas pieejas rupégjas par to, lai padaritu datu meklésanu
vienkars$aku un atvieglotu apjomigu datu kopu lasiS8anu. Vairaki autori [44, 61] uzskata, ka tas
viss ir iesp&jams jau tagad, pateicoties ontologijam un to dazadiem formatiem, jo tas izcili Spgj
standartizét terminologiju un noteikt attiecibas starp dazadiem elementiem. Ar ontologiju
palidzibu jebkurus datus var padarit masinlasamus, jo tas izmanto masinsaprotamu (anglu:
machine-understandable) pieeju, aprakstos katru entitiju, attiecibas un individus. Lidz ar to,
ontologijas sp&lé vienu no galvenajam lomam, tverot un apkopojot datu semantiku nepartraukti

augosaja semantiskaja trmekl1.
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2. MOTIVACIJA

Misdienu veselibas apriipes joma Iidz Sim ir investéts loti daudz lidzeklu, lai izveidotu
visaptverosus un atkartoti lietojamus informacijas resursus, kas spétu efektivi palidzet ar datu
izmantoSanu un analizi [63]. Tacu p&d&jos gados veselibas apriipes datu savietojamiba kliist par
arvien lielaku problému. Dati nak no vairakiem avotiem un dazados formatos, tapéc dazadas
institcijas saskaras ar tadu problému, ka datus ir griiti integrét to ick$gjas sistémas [44, 51, 63].

Balstoties uz vairakiem pétijumiem [44, 51, 63], ir skaidrs, ka veselibas apripé joprojam
trukst tadi datu resursi, kas biitu pilniba atrodami, pieejami, sadarbsp€jigi un atkartoti lietojami, un
tapec atbilstu FAIR (anglu: Findable, Accessible, Interoperable, Reusable, FAIR) principiem.

Spilgtus piemérus datu savietojamibas problémai var atrast ar1 te pat Latvija, pieméram,
Latvijas Biomedicinas pétijumu un studiju centra (LBMC). Balstoties uz Nikiforova et al. [44],
LBMC lieto datus no dazadiem avotiem, piem&ram:

e Latvijas Nacionalas Biobankas, kas ietver sevi Valsts iedzivotaju Genoma datubazi, kas
uzglaba un apstrada Latvijas iedzivotaju veselibas informacijas datus un biologisko
paraugu kolekciju;

¢ Slimibu profilakses un kontroles centra Veselibas statistikas datubazi, kur ir apskatami
dati par Veselibas apriipi un to resursiem, Saslimstibu un slimibu izplatibu, Mirstibu,
Medicinas tirismu un citi dati;

e Doktorantiiras studentu iegtitie dati no visdazadakajam anketam par dazadam témam;

e Dati pieejami dazadas citas uznémumu vai valsts datubazes;

e Dati no starptautiskam sistémam, kas ietver sevi, pieméram, dazadas medicinas iestades.

Sie visi dati nak visdazadakas formas. Tie varbit dati no roku rakstitim anketam, dati no
digitalam aptaujam, dati no digitalam vai ar roku pilditam veidlapam, dati no dazadam medicinas
lericém (piem&ram, ultrasonografijas vai elektrokardiografijas dati), utt. Nav griiti secinat, ka
rezultata rodas dazadas, ar datiem saistitas, probl€émas. Problémas rodas ar datu tipiem un
formatiem, tiek izmantotas nepiemérotas sist€tmas un nepareizi datu bazu dizaini. LBMC nav
vienota risinajuma $ai problémai, un ta tiek risinata atkariba no situacijas un projekta vajadzibam,
izmantojot dazadas eso$as pieejas [44].

Nikiforova et al. [44] secina, ka vispiem&rotaka pieeja Sai datu savietojamibas problémai esot
ontologijas un semantiskie modeli. Ipasi pieméroti tie ir milzigu datu kopu un lielu organizaciju
gadijumos. Tas ir tadgl, ka ontologijas strada ka terminologiju standartiz&tajs, nosakot attiecibas
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starp apliikotajiem elementiem. Sada veida ne tikai tiek atvieglots darbs ar datiem paSiem
pétniekiem un zinatniekiem, bet ar1 tiek vienkarSota pieeja neatrisinatu problému apkaroSanai.

Misdienas eksisté daudz ontologijas, kuras tick semantiski model&tas. Ari veselibas apripé
var atrast simtiem ontologiju, kas palidz integrét veselibas apriipes informaciju un ir savienojamas
ar dazadiem veselibas apripes rikiem [60]. Tacu Latvija ontologiju izmantoSana medicina vél nav
tik populara, tapec ir svarigi saprast ontologiju izmantoSanas iesp&jas Un $adas izmantoSanas
lielakos stirakmenus.

Ka jau tika minéts, ontologijas novértéSana ir ontologijas izstrades un uzturéSanas
Nneatnemama sastavdala. Balstoties uz Tiwari un Abraham [60], lielaka dala no veselibas apriipes
ontologijam tiek novertétas ar kadu no tris veidiem. Tas ir vainu Semantiskas timekla kartulas
valodas (SWRL) noteikumi, SPARQL valoda, vai ar7 iek$a iebiivéts argumentetajs. Tas nozimé,
ka $is ontologijas tick parbauditas tikai pret atbilstibu, konsekvenci un klasifikaciju. Lidz ar to
misdienu literatiira pietriikst veselibas apriipes ontologiju novértésanas veids, kas sp&tu veselibas
apripes ontologijai novertét tas zinasanu pilnibu.

Tiwari un Abraham [60] ir pirmie, kas izmanto vairakus dazadus ontologiju novertésanas
rikus, lai analiz€tu ontologijas kvalitati. Autori sava darba izmanto 4 dazadus ontologiju
novértésanas rikus. Tie ir OOPS! un Themis, kas abi ir timekla riki, Protégé, kas ir ontologijas
redaktors ar argument&taju, ka ari TDDonto, kas ir Protégé spraudnis. Tacu min&tajiem autoriem
ir diezgan ierobezots skattjums uz So pieeju. Pirmkart, autoru darba tiek novertéta tikko izveidota
SHCO ontologija, kas veidota péc jaunakajiem ontologiju veidoSanas standartiem. Otrkart,
balstoties uz autoru sniegto SHCO grafisko att€lojumu, ir skaidrs, ka SHCO ontologijai ir loti
vienkarsa strukttira. Treskart, autori salidzina SHCO ar 8 citam ontologijam no kuram 7 nav
piegjamas tieSsaisté, un 5 no $Sim 8 ontologijam ir veidotas atkartoti neizmantojot nevienu citu
ontologiju. Rezumgjot, $adas pieejas lielaka probléma ir tada, ka ta tiek veikta loti ierobezota un
sterila vide.

Saja darba tiek atkartota Tiwari un Abraham [60] darba pieeja, tatu daudz realistiskaka vidg.
Ontologiju mekléSanai tiek izmantots NCBO bioportals — viena no pasaulé lielakajam
biomedicinas ontologiju kratuvém. Tiek izmantotas brivi pieejamas ontologijas ar salidzinosi
lieliem $o ontologiju apmekl&umu skaitiem. Turklat, visas no §im ontologijam ir veidotas,
otrreiz&ji importejot kadu citu jau eksistéjoSu ontologiju, kas padara §is ontologijas daudz

apjomigakas un vertésana sarezgitakas. Visbeidzot, paturot prata to, ka Latvijas veselibas aprupé
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ontologijas un to novértésana netiek plasi izmantota praksg, ir veértigi parbaudit §is pieejas praktisku

pielietojumu, ka arT secinat tas pieejamibu, lietoSanas vienkarsibu un lielakos stiirakmenus.
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3. LITERATURAS APSKATS

ST darba literatiiras apskats sastav no vairakam dalam. Pirmkart, tiek prezentéts iss apraksts
par semantiskajiem modeliem. Otrkart, tiek apskatiti dazadi veidi tam ka miisdienas tiek noverteta
ontologiju kvalitate. Treskart, tick apskatiti dazadi iepriek$&jie akadémiskie p&tijumi par ontologiju
novértésanas metodém. Ceturtkart, autors apskata miisdienas izmantojamo ontologiju noveértésanas
rikus. Talak tiek aprakstita viena no lielakajam biomedicinas ontologiju glabatuvém. Visbeidzot,

tiek Tsi apskatitas ontologiju kvalitates nodrosinasanas picejas.

3.1. Semantiskie modeli

Misdienas veselibas apriupes dati tiek izmantoti dazadiem mérkiem. Pieméram, tie tiek
izmantoti lémumu pienemsana, darbplismu veidosana un citam dazadam aktivitatém. Lai visas §Ts
aktivitates butu efektivas ir svarigas gan platformas, gan ari datu apmainas un ietvaru
standartizacija. Lai nodroSinatu kvalitativu viedo veselibas apripes platformu darboSanos ir
jastajas prieksa izaicinajumiem, kas nak no lietotaja interfeisa puses, autentifikacijas un pacienta
datu drosibas [1]. Ir pieejami dazadi standarti un pieejas ka cinities ar §STm problémam, tacu Sie
standarti ir atkarigi no organizacijam, kas nosaka So zinoSanas formatu. Semantisko modelu
priekSrociba ir tada, ka tie sp& nodefinét dazadu veidu zinojumu formatu. Lidz ar to jebkada
standarta vai ietvara vieta ir iespgams izmantot semantisko modeli, lai sisttma nodefinétu
specifisku protokolu starp viedas veselibas ierici un serveri [33].

Semantiskiem modeliem ir iesp&jami dazadi izmantoSanas veidi. Ar tiem var grup€t un filtrét
dazadus datus, var definét noteikumus vai prezentét informaciju [33]. Pieméram, Dawood un Sah
[18] sava darba prezentg veselibas apriipes informacijas sistémas modeli, kas ar semantisko timekla
tehnologiju palidzibu apraksta ierices datus un definé noteikumus, lai spétu izdarit korektus
secinajumus par veselibas apriipes pakalpojumiem. Sada modeli veselibas apriipes dati tiek ievakti
no dazadam iericém un var tikt otrreizgji izmantoti ne tikai taja ieric€ vai organizacija, kas Sos
datus ir izveidojusi. Ar semantisko timekla tehnologiju palidzibu ir iespgjams pieklat Siem datiem
citados veidos, pieméram, no citiem autoriz€tiem servisiem. Lidz ar to dazadu sist€mu dati var tikt
izmantoti otrreizgji ar citam sist€mam.

Sotiriadis et al. [55] ir izveidojusi viedo pacientu uzraudzibas sistémas arhitektiiru. Sada
sisttma izmanto semantisko timekli un elektroniskos veselibas ierakstus priek$ bipolariem
pacientiem. Autori apgalvo, ka semantiskais timeklis lauj sistematiski iegiit zinaSanas ka ar1 veidot
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uz $Tm zinaSanam balstitas ontologijas. Turklat ar semantiska timekla palidzibu ir iesp&jams
analiz&t pacientu ierakstus un filtrét uz pieradijumiem balstitas vadlinijas. Sada veida tiek izveidoti
ieteikumi un pazinojumi par individualizé€tam diagnostikas un arstéSanas metodém.

Jin un Kim [33] prezenté semantisku modeli, kas ir balstits uz IETF YANG datu formata.
Autoru semantiskais modelis ir veidots ta, lai ieklautu YANG modelé$anas valodas terminologiju.
Sis modelis dod iesp&ju sadarboties ar vairakam komponentém sava starpa, pieméram, klientiem,
serveriem un e-veselibas iericém. Autori prototipa ievieSanai izmanto gan sensorus, kas nosaka
kermena temperatiiru, gan asins spiedienu, gan ari elektromiografijas sensorus. Speciali prieks
sensoru referencéSanas modelis sevi ietver art OCF terminologiju. Autoru izveidota shéma ne tikai
nodros$ina vairaku iericu datu apmainu sava starpa, bet ar1 palidz izteikt sensora datus lietotajam
saprotama veida. Autori ir izveidojusi arT e-veselibas datu ontologiju, kas definéta YANG formata

un atbalsta dazadus datu formatu stilus.

3.2. Ontologiju kvalitates novértésana

Ontologiju novértésana ir process ar kura palidzibu tiek novértéta ontologijas kvalitate un
pareiziba attieciba pret dazadiem noverté€Sanas krit€rijiem. NovertéSanas kritériji var atSkirties
atkariba no ta, kada tiesi ontologija tiek novértéta un kadam noltikam tas tiek darits.

Dazada ontologiju kvalitates novérté$anas literattira visbiezak var sastapt tadu novértésanas
metodi, kas atbilst vai ir atvasinata no Getram klasiskajam novértésanas metodem. Sis pieejas tiek
izcili apkopotas $eit [13]. Viena no tam ir manuala pieeja, kad ontologiju noverte ekspertu grupa.
Sadas pieejas ietvaros tiek spriests par to, cik labi ontologija atbilst dazadiem kritérijiem un
prasibam [39]. Cita pieeja ir ontologijas salidzinaSana pret zelta standartu. [40] ir viens no
piemé&riem, kur $ada pieeja tiek izmantota. V&l viena pieeja izmanto kadu ontologiju novertésanas
lietojumprogrammu, lai vélak tas rezultatus varétu izmantot, lai spriestu par ontologijas kvalitati.
Visbeidzot eksisté ceturta pieeja, kura tiek salidzinata ontologija pret datu avotu. Viens no
piemériem $adai pieejas metodologijai ir atrodams Seit [14].

Balstoties uz Amith et al. [7], viena no izplatitakajam ontologiju novértéSanas pieejam ir
koncentréties nevis uz pilnigu ontologijas novértésanu, bet vértét dazadus ontologijas limenus vai
aspektus atseviski. Dazadas publikacijas par ontologiju novértéSanu §is limenu vai aspektu

definicijas médz atSkirties.
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Balstoties uz Amith et al. [7], ontologijas novértéSana ir vajadziga, lai spétu noteikt
ontologijas piemérotibu datu apmainai un, balstoties uz Vrandecic [33], lai saglabatu atbilstibu

sekojosiem kriterijiem:

1) Pielagosanas sp€ja

2) Skaidriba

3) Pilnigums

4) Aprekinu Efektivitate

5) Lakonisms

6) Konsekvence

7) Organizatoriska piemérotiba

8) Precizitate

Vairaki autori [7, 24, 33, 60] apgalvo, ka divi no svarigakajiem uzdevumiem ontologiju
novértésana ir ontologiju verifikacija un validacija. Ontologiju verifikacija ir uzdevums, kura
ietvaros tiek nodro$inats, ka ontologija tick veidota pareizi un balstoties uz prasibam, bet validacija
tiek nodrosinats, ka ontologijas definiciju nozime tie$am atbilst realai pasaulei. Amith et al. [7]
apgalvo, ka verifikacija péta ieks¢jos, bet validacija aréjos aspektus.

Turklat ontologiju (ipasi biomedicinas ontologiju) novértésana dazados literatiras rakstos
médz deévet arT par kvalitates nodroSinasanu. Dazreiz, kad ontologiju noveértésanu veic bez to

izstradataju klatbutnes, to médz saukt ari par auditu [7].

3.3. Ontologiju noveértesanas veidi

Ka jau tika minéts, vairaki autori [7, 24, 33] ir rakstijusi par ontologiju novértésanas veidiem,
pirmaja plana izcelot divas noverteéSanas kategorijas — verificéSanu un validéSanu. Tacu ir pieejami
citi veidi, ka Iidz $im literatiira ir tikusas novértétas ontologijas. Balstoties uz Amith et al. [7], vieni
no visietekmigakajiem un visbiezak citgjamakajiem ir bijusi [12, 20, 46, 58]. Sajos darbos minétie
ontologiju novertésanas veidi ir apkopoti 3.1. tabula.

Duque-Ramos et al. [20] sava darba raksta par OQuaRE kvalitates modeli. OQuaRE mérkis
ir definét visus iesp&jamos elementus ontologijas novértésanai, kas ietver sevi novértéSanas

atbalstu, noveértéSanas procesu un metriku. OQuaRE var tikt pielagots katrai konkrétai doména
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vajadzibai, vienkarsi izvéloties sev nepieciesamos raksturojumus un raksturlielumus. Sim modelim
pamata ir pieci raksturlielumi un pirmais no tiem ir strukturalais. Ta sastava ir formalas un
semantiski svarigas ontologiskas Tpasibas, kuras tiek izmantotas vismodernakajas ontologiju
vert€Sanas metodes. Dazi pieméri STm 1pasSibam ir formalizacija, dubléSana, konsekvence, tacu
eksisté ar1 citas. Otrais no pieciem raksturlielumiem ir funkcionala atbilstiba. Ar to verte
ontologijas atbilstibu paredzétajam merkim. Tiek vertéta ontologijas shému un vertibu
saskanoSana, zinaSanu iegiiSana, indeks€Sana un saistiSana, un citas vertibas. Savukart tresais
raksturlielums ir ontologijas uzticamiba. Autori ka piemérus min atjaunojamibu un pieejamibu. So
raksturlielumu mérkis ir izmérit ontologijas sp&ju uzturét savu veiktsp&jas limeni noteiktos
apstaklos. Visbeidzot seko tadi ontologijas raksturlielumi ka darbsp€ja un apkope. Darbspé&ju autori
raksturo ka piepili, kas nepiecieSama, lai izmantotu ontologiju. Galvena apaks pazime S$im
raksturlieclumam ir macamiba. Turpretim apkope ir domata ka iesp&jamiba ontologijai tikt
modificetai tas vide€, prasibas vai specifikacija. Ka galvenas apak§ pazimes Seit tieck minétas
parbaudamiba, mainamiba un atkartota izmantoSana.

Tartir et al. [58] sava darba apraksta 3 dazadas pieejas ontologiju novértéSanai un validésanai.
Pirma pieeja ir novértésana uz evoliicijas pamata. Ka raksta autori, laika gaita ontologijas mainas
un tas notieck pateicoties 3 dazadiem faktoriem: izmainam doména, konceptualizacija vai
specifikacija. Doména izmainas ir vispopularakas un biezi notiek jaunu zinasanu pievienoSanas
del. Izmainas konceptualizacija var notikt mainoSa pasaules redz&uma vai perspektivas del.
Balstoties uz autoru rakstito, universitate atSkiras, ja uz to skatamies no fakultates vai studenta
perspektivas. Tapéc, ja perspektiva mainas var izmainities ari ontologija. Izmainas specifikacija
var notikt, kad ontologija tiek tulkota no vienas valodas uz citu. Ka autori min, viena valoda no
citas atskirsies ne tikai sintaksg, bet arT semantika un izteiksmé. Otra pieeja ontologiju novertésanai
ir uz likumiem balstita. ST pieeja izmanto gan ontologija eksistgjosus likumus, gan ari lietotaju
sniegtos likumus, lai spétu identificét logiskas kltidas. OWL ontologijas, pieméram, varétu bt tadi
gadijumi, kad objektiem vajadz€tu biit atskirigiem vai, tiesi otradi, vienadiem, tacu tas ta nav, vai
ari to nav iesp&jams identificét. Sados gadijumos rodas likumu konflikts un ir atklata kaut kada
kliida. Sada iespgja validet ontologiju kvalitati ir tikusi izveidota dazadas lietojumprogrammas.
Dazi pieméri ir RuleML lietojumprogramma vai art Swoop modelis. Tresa pieeja izmanto statistiku
par ontologija eksistéjosam zinasanam, lai sp&tu atklat dazadas kvalitates problémas. Viens no
visizplatitakajiem piemériem ir OntoMetric metodologija. Taja lictotajiem ir jaaizpilda vairakus

mainigos, kas raksturo ontologiju un, balstoties uz $o informaciju, ir iesp&jams identificét vai
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sistémas prasibas ir atbilstoSas dotajai ontologijai. Dazas citas popularas tehnikas un programmas
Saja pieeja ir AKTiveRank, ODEval, OntoClean ka ari pasu autoru [58] veidotais OntoQA.
OntoQA pieeja izmanto piecas shémas kvalitates pazimes kopa ar devinam gadijumu kvalitates
pazim&m, lai sp&tu izveidot ontologijas kvalitates novértéjumu.

Obrst et al. [46] sava darba detaliz&ti apraksta seSus dazadus veidus ontologiju kvalitates
novértésanai. Pirma ontologiju novértésanas tehnika ir uz uzdevumiem balstita. ST ir loti noderiga
un efektiva tehnika, jo ta loti sp&jigi var izmerit praktiskos ontologijas aspektus. Pieméram, ta var
izmérit tadus aspektus ka sistémas secinamo komponentu atbilzu precizitati, zinaSanu bazes
mérogojamibu, cilvéka sp&ju formulét vaicajumus (Seit tick izmantota vaicajumu valoda) un citus.
Ka autori min, $adi novérojumi var palidzét raksturot zinaganu prasibas. Seit gan japiemin fakts,
ka sada, uz uzdevumiem balstita, novert€Ssana médz biit darga un biezi vien t0 nevar otrreizgji
izmantot kadai pilnigi jauna uzdevuma novértéSanas vajadzibai. Otra pieeja ir salidzinasana ar
doména datu avotu. Sis pieejas ietvaros ontologijas tiek salidzinatas vainu pret citu ontologiju, vai
kadu lidziga doména datu bazi. Viens no $adas pieejas piemériem ir génu ontologija, kas ir tikusi
kartéta pret citam datu bazém génu doména. Tapat ontologijas var tikt kartétas pret dazadiem
ontologijas doména dokumentiem. Tresa pieeja paredz cilvéku vértéSanu pret dazadiem kritérijiem.
Daziem autoriem §1 pieeja ir bijusi Tpasi populara biomedicinas ontologiju vertésana. Ka raksta
autori, §Ts pieejas principi ir visai sapratigi un saprotosSi. Svarigakie noverteéSanas pietur punkti ir
skaidra dokumentacija un konsekventi termini. Ceturta un piekta pieeja ir dabiskas valodas
apstrade un realitates izmanto$ana. Balstoties uz [7], §is abas pieejas ir diezgan unikalas, jo lidz
Sim nav tikuSas izmantotas nekur citur. Pirmaja no §im abam pieejam tiek izmantota valodas
vertéSana, kas tiek realizéta atbildot uz jautajumiem (pieméram, izmantojot SPARQL valodu).
Sada veida tick mérits atbildéto jautajumu apjoms. Rundjot par uz realitates balstitu novértésanas
pieeju, taja tiek noteikta semantiska atbilstiba starp ontologiju mezgliem un parbauditas izmainas,
ko turpmakas versijas veikusi ontologijas kuratori.

Brank et al. [12] sava darba aprakstija vairakus ontologiju novértésanas veidus. Tapat ka citi
autori, arT autoru darba tika veikta ontologiju novértésanas veidu klasifikacija. Taja ir Cetri galvenie
virzieni, ka notiek ontologiju novértésana. Tie ir 1) salidzinaSana pret zelta standartu, 2)
salidzinasana, izmantojot lietojumprogrammu un rezultatu analize, 3) salidzinaSana ar datu avotu
(pieméram, vairaku dokumentu izmantoSana) un 4) tadi, kur novertésanu veic cilvéki. Tapat autori
piemin ari faktu, ka ontologijas pasas par sevi ir visai sarezgitas struktiiras, kuru vienreizgja

novertésana var nebit tik vienkarSa un nedot vélamus rezultatus. Autori apgalvo, ka pastav vairaki
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iemesli ontologijas veértét pa limeniem, nevis visu viend, un definé vairakus limenus, kuri batu
jaskatas. Pirmais Itmenis ir leksikas, vardu krajuma un datu ltmenis, kura mérkis ir analizét
ontologija ieklautos gadijumus un faktus un kada veida $ie koncepti tiek identificéti. Viena no §1
limena tehnikam ir edit distance, jeb virknu lidzibas mérisana. Otrs ir hierarhijas limenis, kas
koncentréjas uz hierarhiskam is-a attiecibam starp ontologijas jédzieniem. TreSo limeni autori sauc
par citu semantisko attiecibu Itmeni. Ta ka ieprieks€ja Itmeni visas attiecibas netiek atklatas, tad
pargjas attiecibas var tikt atklatas Saja ITment un vértetas atseviski. Nakamais ir konteksta vai
lietojumprogrammas Iimenis. Pastav gadijumi, kad ontologija var sastavét no vairaku ontologiju
kompleksa un Iidz ar to vairakas definicijas var eksistét citas ontologijas un atsaukties viena uz
otru. Talak seko sintaktiskais limenis. Ta ka ontologijas tiek rakstitas kaut kada formala valoda,
tad tam vienmér ir jaatbilst sintaktiskam prasibam. Sis Iimenis ir Tpasi svarigs tam ontologijam,
kuras tika uzbtivétas manuala veida. Tapat autori piemin struktiiras, arhitektiiras un dizaina limeni.
A1 8is lTmenis ir svarigs manuali veidotam ontologijam, jo ir svarigi, ka ontologija atbilst ieprieks

definétiem arhitektiiras un dizaina principiem.

3.1. tabula

Ontologiju novértesanas veidu kopsavilkums [7]

Tips Veids Brank et al. [12] Obrst et al. [46] Tartir et al. [S8] Duque-Ramos et al. [20]
Leksiskas
Taksonomikas
Semantikas
Satura
Sintakses
Verifikacija Struktiras / Dizaina
Evoliicijas
Uz logiku un noteikumiem balstita
Uz metriku balstita
Pareizibas X
Kvalitates X

MM A KA

HoH A

Pret zelta standartu

Uz lietojumprogrammas balstita
Uz datiem balstita

Uz lietotaju pamatota

Uz NLP balstits

Realitates salidzinasana
Kopienas sertifikacija

Uz metriku balstita X

Kategorize$ana X
Kvalitates X

HOA A A

Validacija

MR A KR

24



3.4. Ontologijas un to novertesanas riki

Pedgjo divu desmitgadu laika ir paradijusies arvien vairak pétijumu, kas cenSas aizpildit
ontologijas novértésanas joma eksistéjosu plaisu, izveidojot metodologiju, kas biezi vien partop
par tie§saistes riku vai lietojumprogrammu. Saja nodala tiks apskatiti §ie riki vai
lietojumprogrammas. Svarigi pieminét, ka visi Sie riki visbiezak pilda tikai vienu funkciju — tie
vainu verific€ vai validé ontologijas kvalitati. Visi ming&tie riki ir apkopoti 3.2. tabula.

Tartir et al. [58] ir izstradajusi OntoQA. Tas ir timeklT atrodams ontologijas novértéSanas
riks. Tas izmanto dazadas metrikas, lai m&ritu ontologiju shémas un zinasanu aspektus ka rezultata
ir sp&jigs sarindot ontologijas p&c §Sim dazadam metrikam. Ontologiju novérté€sana notiek divos
veidos — tiek apskatitas shémas metrikas un zinasanu bazes metrikas. Shémas metrikas novértésana
koncentréjas uz ontologijas dizainu un sastav no vairakam dalam. Pirma dala ir attiecibu
bagatigums (angliski — richness), kas atspogulo ontologijas attiecibu veidu daudzveidibu. Otra
shémas metrikas sastavdala p&ta mantojuma bagatigumu. Tas ietvaros tiek apskatita gan vecaku
klasu izplatiba, gan ar aprakstits informacijas sadalijums dazados ontologiju mantojuma koka
Iimenos. Tresa shémas metrikas sastavdala ir atribiitu bagatigums. Seit tiek apskatits katrai klasei
defingto atribiitu skaits. Zinasanu bazes metrikas ietvaros tiek pétitas 5 dazadi ontologijas aspekti.
Klases bagatigums, kura tiek pieversta uzmaniba tam ka gadijumi ir sadaliti pa klasem. Klasu
savienojamiba, kur tieck mekl&tas ontologijas galvenas klases, balstoties uz gadijumu attiecibu
grafiku. Klases nozime, kuras ietvaros tiek rékinata cik procenti no gadijumiem pieder klasém
mantojuma apakskoka, kuras saknojas pasreizgja klase. Ceturta zinaSanu bazes metrikas sastavdala
ir kohézija. Kohezija ietvaros tiek mekletas dazadu gadijumu attiecibas, lai noskaidrotu, ka divi
gadifjumi ir saistiti. Visbeidzot tiek pétits attiecibu bagatigums, lai noskaidrotu to, cik daudz no
shéma klasei definétajam attiecibam tiek izmantotas gadijjumu limen.

Lai arT musdienas eksist€ dazadas metodologijas ontologiju veido$anai vai otrreiz&jai
izmantoSanai, Lozano-Tello un Gomez-Perez [38] apgalvo, ka nepastav riks, kas varétu lictotajam
palidz&t izlemt, kuru no vairakam ontologijam izvéléties turpmakajam darbam vai projektam.
Autori apgalvo, ka eksisté pieprasijums péc rika, kas, balstoties uz dazadam metrikam, spetu
logiski izsecinat, kuru ontologiju ir vérts izmantot un kura ontologija ir pilniba neatbilstosa
konkrétai sist€mai. Autori prezenté riku ONTOMETRIC, kas palidz lietotajam veikt sadu izveli.
ONTOMETRIC izmanto analitiskas hierarhijas procesu, lai palidz&€tu ar kadu no sekojoSam

problémam:
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1. Izveléties visatbilstosako ontologiju no vairaku ontologiju saraksta;

2. Saprastu ontologijas atbilstibu kadam konkrétam projektam.

Ontologiju atbilstibas novertésana sastav no vairakiem soliem. Pirmkart, tick nodefinéti
projekta mérki, priek§ kura ontologija tiks izmantota. Saja soli lietotajam ir jaizvélas dazadu
aspektu nozime, piem&ram, ontologijas terminu nozimi, definiciju precizitati, attiecibu piemé&rotibu
un citu aspektu svariguma noteikSanu. Nakamaja solt lietotajiem javeido lemumu koks, kura
janorada svarigakas dimensijas ontologijas izvé€lei. TreSaja soli, balstoties uz pirms tam jau
izveletajiem krit€rijiem, katrai bralu mezglu kopai lietotajam jaizveido paru salidzinaSanas
matricas ar lémumu koka kritérijiem. Talak notiek katras alternativas ontologijas ipasibu
vertésanas, izmantojot dazadas skalas. Visbeidzot tiek iegiits grafisks divu ontologiju piemé&rotibas
salidzinajums, péc kura var izvéléties visatbilstoSako ontologiju [38]. Japiemin, ka darba
rakstiSanas bridi saite (kas noradita $aja raksta [38]) uz ONTOMETRIC riku nedarbojas, ka ari
autoru [38] minéta integracija ar WebODE ontologijas inzenierijas platformu [9] nav izveidojusies,
jo WebODE platformas darbiba ir partraukta.

Darba rakstiSanas bridi autors nav spéjis atrast stradajosu ONTOMETRIC [38] rika saiti, tacu
viens no pirmajiem rezultatiem, kas paradas Google meklesana ir OntoMetrics [36] riks. Lidzigi
ka ONTOMETRIC [38] arT OntoMetrics [36] izmanto metrisko aprékinu, lai novértétu ontologijas
raksturlielumus un palidz&tu veikt izvéli starp vairakam Iidzigam ontologijam. Lantow [36]
apgalvo, ka pedgjos gados ir uzrakstiti daudz pétijumu par ontologiju novertésanas raditajiem, kas,
pieméram, mégina novertét ontologijas lasamibu, atkartotas izmantoSanas iesp&jas vai
pielagojamibu. Tacu, péc autora domam, visi §ie r1ki vainu netiek vairak uzturéti, vai ari nemaz
nav izveidoti. Tap&c autors ir izveidojis OntoMetrics, kas ir tieSsaisté pieejams dazadu ontologiju
metriku kalkul€$anas riks. OntoMetrics riks noverté ontologiju, balstoties uz divam dimensijam —
ontologijas slani un ontologijas jomu [36]. Ontologijas slani OntoMetrics ir sp&jigs novertet tadus
aspektus ka populacija, konteksts, metadata, taksonomija un vardu krajums. No ontologijas jomas

puses, OntoMetrics sava vertéSana izmanto apjomigu tvérumu ar dazadiem krit€rijiem:

1. Doménu tvérums — tiek novertéts ontologijas pilnigums, precizitate, kodoligums un
konsekvence;
2. Konceptualaja tvéruma — tiek noveértéta ontologijas skaidriba, lasamiba, skaitloSanas

efektivitate, pielagojamiba un citi aspekti;
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3. Lietojumprogrammas tvéruma — tiek novértéta ontologijas efektivitate un visparéja

vertiba.

Amith et al. [6] raksta, ka péd&jos 10 gados ir paradijusies vairaki pétijumi saistiba ar
ontologiju novértésanas riku izveidi. Nemot véra to, ka eksist€ milzigs daudzums ar dazadam
ontologiju kvalitates noveértéSanas metodologijam, daudzi §is jomas eksperti ir kérusies klat $o
metodologiju icklausanai dazados tieSsaistes un ari lietojumprogrammas risinajumos. Tacu viens
ir skaidrs, joprojam nav plas$i pieejams vismaz viens standartiz&ts un ontologiju novértéSanas joma
atdzits riks. Autori ir izveidojusi OntoKeeper, kas ir riks, kuram vajadz&tu nodroS$inat ontologijas
novertésanas funkcionalitati zinasanu inzenieriem ar labu lietojamibu un vieglu pieejamibu.
OntoKeeper ir tieSsaiste pieejama lietojumprogramma. T2 ir veidota uz Java bazes, spgj ielasit
OWL vai RDF failu formatus, un, izmantojot dazadas semiotiskas metrikas (kas balstas uz [15]
pétijumu), sp&j aprekinat ontologiju aspektus, kas saistiti ar ontologijas kvalitati. Rezultata lietotajs
par katru ontologijas semiotisko metriku iegiist skaitlisku rezultatu un Tsu paskaidrojumu par
rezultata interpretéSanu. Turklat, riks ir sp&jigs ari sniegt vispar&ju kvalitates aprékinu, balstoties
uz visiem esosajiem metriku rezultatiem.

Dividino et al. [19] ir izveidojusi S-OntoEval, kas ir uz semiotiku balstits ontologiju
novertésanas riks. Riks ir izveidots, lai palidzgtu lietotajiem novertet vinu ontologijas kvalitati un
atrastu vietas potencialajiem uzlabojumiem. Riks ir balstits uz semiotisko teoriju [56] un
izmantojot vairakus raditajus ir spgjigs novertét ontologijas kvalitates semantiskos, pragmatiskos
ka ar sintaktiskos aspektus. S-OntoEval vértésana ontologijas tiek sadalitas dazados semiotikas
limenos. Pirmkart, tiek apskatits strukturalais Iimenis, kur notiek ontologijas sintakses novértésana
kopa ar formalo semantikas vertéSanu. Otrkart, tiek vertets funkcionalais Iimenis, kura ietvaros tiek
analizéta ontologijas kognitiva semantika. Visbeidzot, tiek apskatits ar lietojamibu saistitais
limenis, kura novérté ontologijas pragmatiku. Strukturalais limenis strada, izmantojot Pellet un
RACER System argumentétajus. Tada veida tiek apskatita logiska konsekvence (TBox un ABox)
un grafu teorijas méri. Funkcionala Itmeni1 tiek izmantota uz uzdevumiem balstitu vertéSanas
pieeja, bet lietojamibas profiléSanas Iiment anotacijas apjoma kvantitativa analize.

Schober et al. [53] ir izveidojusi Protege pluginu — OntoCheck. Ka apgalvo autori,
OntoCheck lauj viegli parbaudit atbilstibu ontologijas nosauk$anas konvencijam. Tapat tas lauj
saprast par metadatu pilnigumu, ka art sniedz palidzibu ar konstatetajam kludam. Nosaukumu

pieskirSanas konvencijas gadijuma, tas sp€j atrast neskaidrus nosaukumus (pieméram, nosaukumus
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ar 3 vai mazak zimém, vai tieSi otradi, loti garus), ka ar1 parbauda pieturzimes, kardinalitates
raditajus un citu. Turklat tas var salidzinat anotacijas rekvizitu un metadatu vertibas gan viena
klas€, gan arT starp vairakam dazadam klasém. Turklat OntoCheck var novértét etikeSu dublésanos
un nosaukumu sadursmes sinonimu laukos dazadam klasém. Tas savukart palidz izvairities no
sléptas dublésanas. Rikam eksisté arT skaitiSanas panelis ar kura palidzibu var redzét ontologijas
progresa uzraudzibu lai novértétu un veiktu dazadu analizi. OntoCheck atrastas ontologiju kltudas
var labot, lai veicinatu konsekvenci entitiju nosaukumos, gan ari meta-anotaciju artefakta.

OntoClean [27] ir metodologija ar kuru ir iesp&jams analizét ontologijas kvalitati. Balstoties
uz Tiwari un Abraham [60], tas palidz izmérit nepiemérotas un nekonsekventas modelé$anas
izveles. Ta balstas uz filozofiskiem jédzieniem, ka pieméram, biitiba, identitate un vienotiba.
OntoClean izmanto Sos jédzienus, lai aprakstitu izvélétas ontologijas TpasSibu, klaSu un attiecibu
paredz&tas nozimes aspektus. Sie aspekti, savukart, veido formalas, no doména neatkarigas klasu
ipasibas, ko sauc ari par meta-ipasibam. Meta-ipaSibas uzliek vairakus ierobezojumus ontologijas
taksonomiskajai struktiirai, un $ada veida tiek nodrosSinats ontologijas novertéjums. Balstoties uz
Tiwari un Abraham [60], OntoClean ir WebODE plugins, ta¢u balstoties uz [41] OntoClean
metodologiju ir iesp&jams pielietot ari Protégé rika ar HermiT argument&taju.

Horridge et al. [30] sava darba nodemonstré to, ka no vairaku ontologijas riku klasta, neviens
nav spgjis atklat kadu no gramatiskas dubléSanas problémam un tikai viens riks (O1lEd) ir spgjis
identificét kludas jeédzienu taksonomijas. Tap&c autori ir izveidojusi ODEval. ODEval ir ontologiju
zinaSanu reprezentéSana noverteéSanas riks, kas ir valodas atkarigs un strada ar RDF, OWL un
DAMLAOIL, lai novértétu jedzienu taksonomijas. Autori apgalvo, ka §im rikam vajadzetu palidzet
izstradat ontologijas izvairoties no anomalijam dazadas ontologijas valodas. Balstoties uz Tiwari

un Abraham [60], ODEval [30] ir WebODE plugins tapat ka OntoClean.
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3.2. tabula

Ontologiju novertesanas riku kopsavilkums [60]

Ontologiju novértésanas riks Pieejamiba Vai ir brivi pieejams bezmaksas?

OntoKeeper Timekla 11iks Tie&saites meklé$ana nav brivi atrodams (vai pieejams)
ONTOMETRIC Timekla 1iks Tiessaites meklésana nav brivi atrodams (vai piegjams)
OntoMetrics Timekla 1ks Ja

OOPs! Timekla 11ks Ja

Themis Timekla 11ks Ja

Protege Ontologijas redaktors ar argumentétaju  Ja

TDDOnto Protege plugins Ja

ONTOQA Timekla 11iks Tie&saites meklésana nav brivi atrodams (vai pieejams)
S-OntoEval Lietojumprogramma Tiessaites meklésana nav brivi atrodams (vai piegjams)
OntoCheck Protege plugins Ja

OntoClean WebODE plugins Ja

ODEVAL WebODE plugins Tie&saites mekledana nav brivi atrodams (vai piegjams)
Moki Timekla 1iks Tie§saites meklésana nav brivi atrodams (vai piegjams)
OQuaRE Timekla 1iks Tie&saites meklésana nav brivi atrodams (vai piegjams)
XD-Tools NeOn plugin Ja

3.5. NCBO bioportals

Miisdienas eksisté tiikstoSiem ontologiju, kas ir brivi pieejamas interneta. Tacu gandriz katras
ontologijas kvalitate biezi vien ir stipri apSaubama. Sis ir iemesls, kapéc pédéja laika ir paradijusies
dazadi pétijumi saistiba ar ontologiju veidoSanas metodologijam ka ari ontologiju noveértésanas
metodologijam [10]. Balstoties uz Bandeira et al. [10], ir svarigi ontologijas parbaudit pirms to
lietosanas un tik pat svarigi ir parliecinaties par $o kvalitati uzreiz péc ontologiju izveides.

Runajot par ontologiju atkartotu izmantoSanu ir sakuma jasaprot, kur tas ontologijas vispar
mekl&t. Misdienas eksisté dazadas ontologiju kratuves, kuras tas var atrast, un no kuram tas var
brivi nemt un izmantot. NCBO bioportals [64] ir bieZi ontologijas kopiena akceptéta biomedicinas
ontologiju kratuve [2, 7, 45, 52]. Ta ir viena no misdienas lieclakajam biomedicinas ontologiju
kratuvém, kura ir brivi pieejamas simtiem dazadu biomedicinas ontologiju [7]. 2022. gada
novembri NCBO bioportala majaslapa bija pieejamas kopa 1,027 dazadas biomedicinas
ontologijas. Nemot véra to, ka 2018. gada janvart tur kopa vargja atrast tikai 686 ontologijas, var
secinat, ka to skaits joprojam turpina strauji augt [7]. NCBO bioportala pieejamie ontologiju
formati ir loti plasi. Ontologijas tiek glabatas tados formatos ka timekla ontologijas valoda (OWL),
Resursu apraksta ietvars (RDF) un citos. Turklat, ontologiju dazadiba NCBO bioportala ir loti liela
un aptver vairakas biomedicinas t€émas. Tapat ontologijas ir iesp&jams mekl&t, vizualizét, anotét un

parlukot, kas palidz ar tam stradat.

29


file:///C:/C:/Users/e03805/Downloads/%5b40%5d

3.6. NCBO bioportala ontologiju noveértésanas kvalitates parskats

Nemot véra to, ka NCBO bioportala platforma ir brivi pieejamas simtiem dazadu ontologiju
un konceptu, pédgja laika paradas aizvien vairak p&tijumu, kas censas noskaidrot $o ontologiju
kvalitati un atkartotas izmantoSanas iesp&jamibu.

Ochs et al. [47] ir viens no pirmajiem p&tjjumiem, kas p&tija NCBO bioportala ontologiju
otrreizéju izmanto$anu un rezultata pieming€ja ari otrreiz&jas izmantoSanas ietekmi uz ontologiju
kvalitati. Darba tika apskatitas 355 dazadas ontologijas, kas atrodas NCBO bioportala. Autori
apgalvo, ka no 355 ontologijam, 197 saturs ir otrreiz&ji izmantots no citas ontologijas. Turklat tika
atklats, ka 108 ontologijas savu klaSu veidoSanai atkartoti izmantoja kadas citas ontologijas klases.
Savukart 116 ontologijas ir izmantotas citu ontologiju TpaSibas klasu ierobezojumos. Interesanti,
ka lidz $im vairakos pé&tijumos apskatitaja ontologiju otrreiz&jas izmantoSanas metodé netika
diskut@ts par tas iespgjamajam kvalitati pasliktinosam sekam.

Ochs et al. [47] pétijuma tika atklats, ka ontologiju otrreiz&jai izmantoSanai ir iesp&jamas
kvalitati pasliktinoSas sekas. Balstoties uz pétijuma rezultatiem, p&titajas ontologijas tika atrastas
dublétas klases ka arT ipasibas, kas pieder dazadam otrreiz&jas ontologijas versijam. Piem&ram, tika
atklati gadijumi, kad vairakas ontologijas, kas aptver lidzigu zinaSanu jomu, tiek otrreizgji
izmantotas un tapéc modelétaja ontologija paradas vairakas klases, kas reprezenté vienas un tas
pasas entitijas. Citas ontologijas tika atrasti gadijumi, kad vienas un tas pasas ontologijas klases
tiek izmantotas vairakas citas ontologijas, tacu tas klases tiek nemtas no dazadam importetas
ontologijas versijam. Lidzigi ir ari ar izmantotajam attiecibam. Vairakas ontologijas tika
izmantotas citas ontologijas attiecibas, kuras nemtas no dazadam versijam. Turklat, dazas
ontologijas ir uzreiz ieimportétas vairakas versijas no vienas un tas paSas ontologijas. Papildus,
autori atklaja, ka dazas ontologijas ir ieimportéta kada cita pilna ontologija, tau ne visas
ieimportétas ontologijas enfitijam tiek izmantotas. Sis savukart rada jautajumu par to, kapéc ir
jaimporte veselas ontologijas, ja dala no to zinasanam netiek izmantotas.

Lidzigu darbu ir veikusi Halper et al. [29], kas pétija ontologiju satura atkartotas
izmantoSanas kvalitates nodrosinasanu. Autori apgalvo, ka ontologiju satura atkartota izmantoSana
ir Joti svariga miisdienu ontologiju veidoSanas sastavdala. Kaut arf tas ir loti sarezgits darbs, tas var
samazinat darba apjomu, kas ir saistitas ar ontologiju veidoSanu no jauna. Turklat, tas var
nodro$inat labaku saskanoSanu ar esoSo zinaSanu modeléSanu. Autori sava pétijuma apskatija

NCBO bioportala pieejamas ontologijas 2015. gada aprili. Kopuma tika apskatitas 355 ontologijas,
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no kuram vairak ka puse (197 ontologijas) otrreizgji izmantoja kadas citas ontologijas saturu.
P&ttjuma rezultati atklaja tris galvenas problémas, kas saistitas ar citu ontologiju zinasanu atkartotu
izmantosanu. Pirma probléma ir klasu un ipaSibu dublikati. Autoru pé&tijums parada, ka no 149
ontologijam, kas otrreiz&ji izmantoja kadas citas ontologijas klasi, 30 procentiem bija izveidojies
vismaz viena dublicéta klase. Runajot par 1pasibu otrreiz&ju izmantoSanu, tika atklats, ka no 31
ontologijas, 20 ontologijam bija izveidojusies Tpasibu dublikati. Otra popularaka ontologiju
probléma bija saistita ar versiju izveidi. Visbiezak §1 probléma bija saistita ar ontologijam, kas
otrreizgji izmanto tie§i BFO ontologijas zinasanas. Kopa tika identificéti 3 procenti no visam
NCBO bioportala ontologijam, kuram ir identificétas dazadas importéto ontologiju versijas. Tresa
atklata probléma bija saistita ar importéto ontologiju tritkumu vai ari importéto ontologiju nederigu
vienoto resursu identifikatoru (URI).

Balstoties uz vairakiem pétijjumiem [4, 5, 6, 7], ir skaidrs, ka starp NCBO bioportala
pieejamajam biomedicinas ontologijam tikai mazai dalai ir piecejams nodokumentéts kvalitates
novertésanas apraksts. Lielakai dalai ontologiju kvalitates novert€jums nav pieejams un, iesp&jams,
tads nekad nav ari veikts. Lidz ar to, biomedicinas ontologiju ekspertu vidi pastav vienoSanas, ka
biomedicinas ontologijam visbiezak pietriikst dokumentéts formals novért&jums. Tapéc ir skaidrs,
ka ir nepiecieSama izp&éte gan biomedicinas ontologiju novertésanas joma, gan ari ir skaidrs, ka
trikst novertésanas metodologijas standarts, péc ka ontologiju veidotaji spétu vadities.

Amith et al. [7] veica apjomigu izp&ti par NCBO bioportala ontologiju kvalitati. Rezultata
tika noskaidrots, ka tikai 15 ontologijam no 200 tika aprakstita ontologijas novértéSana to
veidosanas dokumentos. Turklat, autori noskaidroja, ka no 15 ontologijam ar eksistéjosiem
kvalitates novertéSanas aprakstiem, tikai puse izveért§ja informacijas vai formalas valodas
pareizibu. Turklat, tikai pusei tika atrasti dokument€ti pieradijumi par holistiska kvalitates
novert€§juma izmantoS$anu. Nevienai ontologijai netika atrasta uz reitingiem balstita novértéjuma

izmantosSana.

3.7. Ontologiju kvalitates nodroSinasanas parskats

Amith et al. [7] apskatija ped&jo gadu popularakos pétijumus par biomedicinas ontologiju
kvalitates nodro$inasanas metodem. Tika apskatiti p&tfjumi starp 2009. gadu un 2017. gadu. Sajos

pétijumos aprakstitas kvalitates nodrosinasanas metodes var klasificét §adas pieejas:
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1) Uz struktiiru balstitas pieejas

2) Uz leksiku balstitas pieejas

3) Uz semantiku balstitas pieejas

4) Uz abstrakcijas tiklu balstitas pieejas
5) Lielo datu pieejas

6) Uz piila resursiem balstitas pieejas
7) Savstarpg€jas validacijas pieejas

8) Hibridas picejas

9) Uz korpusu balstitas pieejas

10) Citu veidu pieejas

Tacu Amith et al. [7] apgalvo, ka visas §is pieejas koncentréjas uz satura pareizibu. Visbiezak
tas ir dazadu klasu vai atribiitu neatbilstibas un So neatbilstibu identificeSana. Tatad mérkis
visbiezak ir vienads — samazinat dublikatus, uzlabot modelésanas konsekvenci ka ar1 konceptu
skaidribu. Tacu par ontologijas satura atbilstibu visbiezak netiek domats. Tiek pienemts, ka laba

kvalitate pati par sevi nozimé ontologijas atbilstibu mérkim.
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4. TERMINOLOGIJA

4.1. Ontologijas

Ontologija ir aksiomu un entitiju kopums. Aksiomas ontologija ir vismazaka vieniba un tas
defing attiecibas starp ontologijas entitijam vai entitiju nosaukumiem. Aksiomas ir apgalvojumi,
kas norada to, kas $aja doména ir patiess un kas nav patiess. Ir dazadas aksiomas — fakti, anotacijas
vai terminologiskas aksiomas. Terminologiskas aksiomas ir vainu klases vai ipasibu aksiomas [11,
62].

Ontologija tiek veidota, izmantojot kadu ontologijas veido$anas valodu. Ontologijas valoda
nosaka, kadas valodas konstrukcijas tiks lietotas un kada biis formala semantika, lai izveidotu
ontologiju. Misdienas eksisté dazadas ontologiju valodas un tas dalas dazadas kategorijas. Viena
no kategorijam ir tradicionalas ontologiju veidosanas valodas. Tas ir tadas valodas ka F-Logic vai
Ontolingua. Cita kategorija ir valodas, kas izmanto ieZim&$anas shemu, lai kodétu zinasanas. Saja
kategorija ir tadas valodas ka OWL, RDF, RDFs un citas [11, 62].

Ontologijas sevi ieklauj dazada veida zinasanas, kas ne vienmér ir tikai terminologiskas
zinasanas. Tas var bt terminu definicijas datu aprakstiSanai, formalas attiecibas starp terminiem
ka arT vienkarsi pasi termini, kas apraksta gan pamat faktus, gan ari individus. Tapat ontologiju
zinasanas var biit ar termini, kas apraksta individu savstarpg&jas saiknes [46, 62].

Ontologijas parasti tiek glabatas ka fails. Sadu failu, kas ir ontologijas informacijas resurss
sauc par ontologijas dokumentu un tas ir masinapstradajams. Procesu, kura izveidota ontologija
tiek parveidota par failu sauc ontologijas serializaciju. Ttmeklu ontologiju var tikt serializ&tas
dazados standartos, pieméram, popularakie ir RDF, XML, OWL Abstract Syntax vai OWL
Functional Syntax [62].

4.2. OWL

Timekla ontologijas (Web ontologies) ir ontologijas, kuras tiek veidotas kada no standarta
timekla ontologiju valodam. Tas ir tadas valodas ka RDF (Resource Description Framework),
RDFs (Resource Description Framework schema) un OWL (Web Ontology Language) [62].
Timekla ontologijas valoda, jeb OWL (dévéta ari par “OWL 2”) ir semantiska timekla valoda. Ta
ir jaunakais standarts ontologijas valodas un ta ir izveidota, lai atspogulotu bagatigas un sarezgitas

zinasanas par lietam un $o lietu attiecibam [30].
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4.3. Fakti

Par faktiem (m&dz saukt ar1 par individualu aksiomu) ontologijas sauc atribiitus, saistibas,
instantiacijas, vienlidzibas un nevienlidzibas [11, 62].

ClassAssertion (CE a), kur CE ir klases izteiksme (Class Expression) un a ir individs. ST
specifikacija norada, ka individs a ir klases izteiksmes CE gadijums.

Pozitiva objekta Tpasuma gadijumam ir sekojosa specifikacija:

PositivePropertyAssertion(OPE a b), kur OPE ir objekta paSuma izteiksme un a, b ir individi.
St specifikacija norada, ka a ir savienots ar b, izmantojot objekta fpasuma izteiksmi OPE.

Negativa objekta Tpasuma gadijumam ir sekojosSa specifikacija:

NegativePropertyAssertion(OPE a b), kur OPE ir objekta ipaSuma izteiksme un a, b ir
individi. S1 specifikacija norada, ka a nav savienots ar b.

Datu tipa 1pasuma gadijumam ir sekojoSa specifikacija:

PropertyAssertion(R a v), kur R ir datu tipa Tpasuma izteiksme, a ir individs un v ir literalis.
Lidzigi ka ieprieks, eksiste arT negativa specifikacija datu tipa paSuma gadijumam:

NegativePropertyAssertion(R a v).

Svarigi ir pieminét arT individualas vienlidzibas aksiomu:

Samelndividual(al a2 a3... ai). Ta nosaka, ka visi ai, 1 <1 < n attiecas uz vienu un to pasu
individu. Tapat eksiste arT individuala nevienlidzibas aksioma:

DifferentIndividual(al a2 a3... ai), kas nosaka pret€jo — visi ai, 1 <1 < n nav viens un tas

pats individs.

4.4. Aksiomas

Aksiomas strada ka OWL pamats. Tas atspogulo patiesibas apgalvojumus semantiskajas
zinasanas. Aksiomas saista kopa entitijas, kas ir doména pamatjédzienu un 1pasibu nosaukumi. Var

bit gan klaSu, gan ipasibu aksiomas [30].

34



4.4.1. Klases aksiomas

Klases aksiomas iedalas 4 dazadas kategorijas — SubClassOf, EquivalentClasses,
DisjointClasses, DisjointUnion [11, 62]. Pirma kategorija ir subsumpcija ar sekojosu strukturalu
specifikaciju [11, 62]:

SubClassOf(CE1 CE2). Si aksioma norada, ka klases izteiksme CE1 ir klases izteiksmes CE2
apaksklase. Pieméram, CEl bérns biis apaksklase CE2 cilveks. Sada aksioma var apraksit gan
vienkarSas subsumpcijas, gan sarezgitas subsumpcijas, gan ari noradit aprakstu [11, 62]. Vienkarsu
subsumpciju gadijuma gan apaksSklase, gan virsklase ir klaSu nosaukumi. Tafu sarezgitu
subsumpciju gadijuma gan apaksklase, gan virsklase ir sarezgitas klases izteiksmes. Verts
piemingt, ka sarezgitu subsumpciju gadijumos ontologiju lietotajiem var klut griiti saprast, kas tiesi
ir domats ar $o subsumpciju, $ada veida ierobezojot darbu ar ontologiju [62].

Aprakstu gadijuma viena klase ir klases nosaukums un otra ir sarezgitas klases izteiksme.
Gan apaksklase, gan virsklase var biit gan viens, gan otrs.

Lidzvertigu klaSu aksiomas forma ir sekojoSa:

EquivalentClasses(CE1 ... CEn). ST aksioma nosaka, ka klases izteiksmes CEi (1 <i<n) ir
semantiski vienadas viena otrai. Ari klaSu izteiksmju gadijuma ir tris dazadas kategorijas — klases
ekvivalences, sarezgitas klases ekvivalences un definicijas. Klases ekvivalences gadijuma abas
klases ekvivalences aksiomas klases izteiksmes ir klasu nosaukumi. Turpretim sarezgitas klases
ekvivalencé abas klases ir sarezgitas klases izteiksmes. [62] piever§ uzmanibu tam, ka ari Saja
gadijuma (lidzigi ka ar subsumpcijam) §is sarezgitas klases ekvivalences lietotajiem var bit loti
griiti saprast. Tapat, lidzigi ka ar subsumpcijam, definicijas sauc par tadam klases ekvivalencém,
kad viena klases ekvivalence ir klases nosaukums un otra ir sarezgita klases izteiksme [11, 62].

Nesavienotu klasu aksiomai ir sekojosa forma:

DisjointClasses (CE1 ... CEn). ST klases aksioma nosaka, ka visas klases izteiksmes CEi (1
<1<n) ir nesavienotas sava starpa, tatad §sTm klasém nav kopigu individu.

Nesavienotu savienibu klaSu aksiomai ir sekojoSa forma:

DisjointUnion(C CEI ... CEn). STklases aksioma nosaka, ka klase C ir nesavienota savieniba

klases izteiksmém CEi (1 <i<n).
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4.4.2. Ipasibas aksiomas

Ontologijas Tpasibas aksiomas apraksta Ipasibu semantiku. Ipasibas ir sarezgitakas par
klasem tada zina, ka tas nevar aprakstit, izmantojot tikai vienu aksiomu. Vienigas ipaSibu
izteiksmes ir apgrieztas Ipasibas un Ipasibu k&des. Ipasibu aksiomas var izmantot Setros dazados
veidos — lai definétu attiecibas starp IpaSibam, lai definétu ipasibu aksiomu doménu vai diapazonu,
lai defin€tu Ipasibu aksiomu veidu, vai lai definétu atslégas individiem. Attiecibas starp 1pasibam
ir apaksipasibas, lidzvertigas ipasibas, nesaistitas TpaSibas un apgrieztas ipasibas [62].

Ir pieejamas dazadas 1pasibu deklaracijas, lai deklarétu konkretu 1pasibu veidus. Pieméram,
funkcionalas, apgrieztas funkcionalas, refleksivas, nerefleksivas, simetriskas, asimetriskas un
tranzitivas Tpasuma deklaracijas [62].

Ipasibu aksiomam ir iespéja definét atslégas. Atslégas ir domatas lai varétu identificet

individu identitati un apvienot datus no dazadiem avotiem [62].

4.5. Anotacijas

Anotacijas ontologijas izmanto anotaciju ipasibu, lai spétu savienot elementu, piem&ram,
aksiomu, ontologiju vai entitiju, ar anotacijas vertibu. Anotacijas izmanto, lai vienkarsi pievienotu
vairak informacijas par kadu no Siem elementiem. Pieméram, izmantojot anotaciju, ir iesp&jams
pievienot informaciju par to kad tika ieviesta kada klase vai kuras ipasibas jau ir novecojusas [62].

Tapat ar anotacijam ir iesp&jams pievienot ari vairak informacijas par pasSu ontologiju.

Pieméram, pievienot ontologijas autoru, tas versiju vai tamlidzigi [62].

4.6. Entitijas

Ontologijas entitijas ir gan klases, gan datu tipi, gan personas, gan IpasSibas. Entitijas ir

ontologiju pamatelementi un ar to palidzibu tiek defin&ti ontologiju termini [11, 62].

4.6.1. Individu enfitijas

Individi ontologijas apzimé faktiskos objektus, kuriem vainu ir skaidrs nosaukums (kas tiek
izmantots, lai uz to individu varétu atsaukties), vai arT nav dots nosaukums — tie ir anonimi. Sadi

anonimi individi ir bez globala varda un tatad tie ir lokali savai ontologijai. Sadus anonimus
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individus var identificét tikai netiesi, piemeram, izmantojot apgrieztas funkcionalajas 1pasibas,

atslégas vai nominalveértibas [11, 62].

4.6.2. KlaSu enftitijas

Klases ir individu kopas un tas tiek padotas ka klases izteiksmes. Var bt divas dazadas klases
izteiksmes — klases nosaukums vai sarezgitas klases apraksts. Kamér pirmais ir vienkarS$i
nosaukums, otrais defin€ klase ar citu ontologijas entitiju palidzibu. Klases var izteikt ar bagatigu
konstrukciju daudzveidibu — kopu operacijam vai ierobezojumiem. Kopu operacijas var biit
krustojumi, savienibas papildinajumi vai nominali. Turpretim ierobeZojumi var but IpaSuma
eksistenciali ierobezojumi, universali ierobeZojumi, nekvalificéta vai kvalificéta skaita

ierobezojumi un sevis ierobezojumi [11, 62].

4.6.3. Ipasibu entitijas

Ipasibu entitijas var biit divu veidu — objektu Tpasibas vai datu Tpasibas. Pirmas savieno divus
dazadus individus, bet otras savieno individu ar datu vertibu [62].

Ipasibu entitijas tiek izmantotas, lai veidotu TpaSibu izteiksmi [11]. Ipasibu izteiksmes
visbiezak ir vienkar$i nosaukums. Tacu ir arT sarezgitas Tpasibu izteiksmes, pieméram, apgrieztas
ipasibas un Tpasibu kédes [11, 62].

Apgrieztas 1pasSibas tiek izmantotas, kad subjekts ar objektu tiek apmainiti vietam 1pasSibu
instancé. Sados gadijumos izmanto formu InverseOf( OP ). Pieméram, Tpasibas nosaukuma vecdks
vieta var izmantot InverseOf(bérns) Tpasibas izteksmi [62].

Ipasibu kédes, ka jau péc nosaukuma var nojaust, tiek izmantotas, lai savienotu vairakas
paSibu izteiksmes viena k&de. Pieméram, kada cilveka mammas masa ir tas personas tante un Sadu
kedi var aprakstit ar sekojoSu formu SubObjectPropertyOf( ObjectPropertyChain( a:hasMother
a:hasSister ) azhasAunt ) [11].
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4.6.4. Ontologiju entitijas

Eksiste divu veidu ontologijas — ar nosaukumu un bez. Ontologija ar nosaukumu nozimg, ka
ontologijai ir dots nosaukums un uz to var atsaukties, izmantojot $o doto nosaukumu. Turpreti
ontologijas bez nosaukuma nozimé, ka uz to nevarées atsaukties, izmantojot tas nosaukumu, jo tads
nav izveidots. Bez nosaukuma ontologijas ir iesp&jams atpazit péc to lokacijas, ja tada eksiste [11,
62].

4.7. Saistiba

OWL ir uz skaitloSanas logiku balstita valoda. Valodas semantika tiek veidota no precizam
specifikacijam, kas nozimg, ka visam ontologija ir neapSaubama un loti preciza nozime. OWL ir
iesp&jams art definét sekas, kas parasti nozimé, ka kaut kas ir saistits ar kaut ko citu (tas var but ar1
sekas kaut kam citam). Rezultata vienmér ir iesp&jams sekot Sai saistibu saitei un parliecinaties, ka
aksiomas seko noteiktam vélamajam sekam, ka ari parbaudit, vai netiek raditas noteiktas
nevélamas sekas. Piem@ram, ja ir definéts Migréna SubClassOf Neirologiska Slimiba, un
Neirologiska Slimiba SubClassOf Slimiba, tad mums arT vajadz&tu bt iesp€jai saprast to vai
Migréna SubClassOf Slimiba ir taisniba. Lidz ar to, ja aksiomu var atrast ontologija, tas nozime,

ka aksioma ir saistita ar $o ontologiju [30].

4.8. ArgumenteSana

OWL dizains tika izveidots ta, lai tam biitu labveligas skaitloSanas TpaSibas. Tas nozimé, ka,
izmantojot OWL, ir iesp&jams automatizet seku aprékinasanu, kam parasti izmanto argumentetaju.
Semantiskie argumentetaji (saukt ar1 par sprieSanas dzin€jiem) ir programmaturas dalas, kas biezi
ir ieklautas dazadas ontologijas projektéSanas programmatiras. Tos var izmantot ontologijas
izstrades laika vai lietojumprogrammas izpildes laika. Semantiskos argument€tajus parasti
izmanto, lai noskaidrotu to, vai ontologija aprakstitais noved pie vélama rezultata. Turklat, ir loti
svarigi parbaudit arT citu saistibu pusi. Loti bieZi, ja ontologija ir pretruniga, sprieSanas laika var
pamanit nevélamas sekas (sauktas ari par logikas kladam). Nekonsekvence starp ontologijam ir
gan milziga, gan arT biezi sastopama probléma [30]. Piem&ram, [31] parada polis€mijas izraisitu

ontologisko nekonsekvenci, kur precéta sieviete ir gan sieviete ar viru, gan ari skirusies sieviete

38



(tiek uzskatita par precétu, jo vinai agrak ir bijis virs). Biitiba $adas ontologijas ir bezjédzigas, jo

no tam nav iesp&jams izvilkt nekadu jégpilnu secinajumu, jebkas var biit jebkas [30].
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5. TEORETISKAIS IETVARS
5.1. Konceptualais modelis

Konceptualais modelis (5.1. att.), kas tick izmantots $aja darba ontologiju noveértésanai, ir
adaptéts no [60]. Tas sastav no vairakiem slaniem. Pirmais slanis satur sevi TBox un ABox. TBox
apraksta viedo veselibas jomu visparigo konceptualo vardu krajumu. ABox apraksta koncepcijas
gadfjumus un relaciju gadijumus, lai realizé€tu realas pasaules objektus. Otraja slani atrodas
argumentacijas slanis mijiedarbibai ar ontologiju, izmantojot SWRL noteikumus un SPARQL
vaicajumus. TreSaja slani atrodas lietotaja interfeisa slanis, tas palidz pieklat ontologijas un

argumentacijas slanim.

Argumentacija

- | RBox || Vaicajums

Klases un 1pasibas Instances SWRL  SPARQL

! !

Ontologijas slanis Argumentacijas slanis

Lietotaja interfeisa slanis

5.1. att. Ontologiju kvalitates novértéSanas metodologijas ilustracija [60]

Balstoties uz Sabou un Fernandez [50], ontologiju novértésana notiek divos dazados veidos
(5.2. att.). Pirmkart, notiek ontologijas validacija. Ta ir ontologijas novértéSanas darbiba, kas
salidzina ontologijas definiciju nozimi ar paredz&to pasaules modeli, ko izvéléta ontologija mégina
konceptualizét. Saja darbiba més censamies atbildét uz sekojosu jautajumu - vai més veidojam
pareizo ontologiju? Otrkart, notiek ontologijas verifikacija. Ta ir ontologijas novérté$anas darbiba,
kas salidzina ontologiju ar ontologijas specifikacijas dokumentu, proti, ontologijas prasibam un

kompetences jautajumiem. Sadi tick nodrosinats, ka ontologija ir veidota pareizi, tatad ta ir saskana
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ar ontologijas specifikaciju. Saja darbiba més méginam atbildét uz jautajumu - vai més veidojat

ontologiju pareizi?

Ontologiju
novertéesana

Verifikacija Validacija

5.2. att. Ontologiju novértésana [60]
Saja darba tiek izmantoti ¢etri dazadi ontologiju noveértesanas 1iki — Themis, Protege,

OOPs! un TDDOnto. Ontologiju prasibu verifikacijai tiek izmantoti Themis un TDDOnto, bet

zinasSanu validacijas tika izmantoti Protege un OOPs!.
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6. METODOLOGIJA

Misdienu literatira eksisté vairaki pieméri, kad ontologijas tiek nepilnigi novértétas,
izmantojot tikai vienu riku [50, 60]. Kaut ari Amith et al. [7] piekrit, ka “zelta standarts” ontologiju
novertésanai un kvalitates nodroSinasanai paslaik neeksistg, citi autori [50, 60] ir parliecinati, ka
Sobrid viena no labakajam metodologijam ontologiju novértéSanai sastav no vairakiem rikiem.
Lidz ar to, $1 darba metodologija ir adaptéta no Tiwari un Abraham [60] un izmanto vairakus

ontologiju novertésanas rikus.

6.1. Izveletas ontologijas

Misdienu veselibas apriip€ ir sastopamas vairakas ontologijas, kas palidz integrét veselibas
aprupes informaciju un ir savienojamas ar dazadiem veselibas apripes rikiem [60]. Ta ka
informacija par visizmantotakajam ontologijam Latvijas veselibas apriipé autoram nebija pieejama,
tika izvelets alternativs cel$. Tika pétitas brivi pieejamas ontologijas par veselibas apriipes datiem
tadas vietnés ka NCBO bioportals [64] vai DBpedia Archivo [23].

NCBO bioportals ir biezi ontologijas kopiena akceptéta biomedicinas ontologiju kratuve [2,
7, 45, 52]. Pedgjos gados vairaki pétijumi ir veikus$i ar ontologijam saistitu darbu, nemot
ontologijas tieSi no NCBO bioportala vietnes [4, 5, 6, 7]. Turklat, ja salidzina NCBO bioportalu ar
DBpedia Archivo, tad lielaks biomedicinas ontologiju daudzums, péc autora domam, ir pieejams
tiesi NCBO bioportala. Nemot véra augstak min&tos novérojumus un to, ka [64] ir pieejama iesp&ja
karot ontologijas péc to popularitates un apmekl&juma skaita, autors ontologiju mekléSanai
izvélgjas NCBO bioportala vietni. Ir vérts pieminét, ka DBpedia Archivo ir iespgja redzét
ontologijas vértgjumu. Sis vértéjums (pie nosacijuma, ka ontologija ir ieguvusi visas Cetras
zvaigznes) nozimé to, ka ontologijai ir bijusi sekmiga konsekvences parbaude, ko veic
argumentgtajs. Tas nozime to, ka 1ad€jot ontologiju iek$a argumentétaja ir liclaka iesp€ja, ka ta tiks
veiksmigi ieladéta, salidzinot ar citam ontologijam, kuram nav ¢etru zvaigznu reitings. Nemot véra
to, ka NCBO bioportala $ads vertéjums neeksiste, tas sarezgi ontologiju izvéli un vél vairak pierada
vajadzibu péc pétijumiem saistitiem ar NCBO bioportala ontologiju kvalitates noveértésanu.

NCBO bioportala tika atrastas 10 dazadas biomedicinas ontologijas (6.1. tabula). Ontologijas
tika mekl&tas ta, lai ieklautu gan tadas, kuram ir liels klaSu skaitu, gan arT ontologijas ar mazaku
klasu skaitu. Tika nemts véra arT to apmekl&jumu skaits. Prieksroka tika dota tadam ontologijam,
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kuru apmeklI&jumu skaits ir p&c iespgjas lielaks. Visbeidzot, tika nemts véra ari ontologiju elementi.

Prieksroka tika dota tadam ontologijam, kuru zinasanas eksistéja vismaz dazas attiecibas un

subsumpcijas starp klasém.

Kad vélamas ontologijas tika atrastas NCBO bioportala, tad tas tika atrastas art OBO Foundry

[32], kur tika atrasts katras ontologijas IRI un talak izmantots, lai ar tam stradatu.

6.1. tabula
Saja magistra darba izmantotas ontologijas
. . Apmekléjumu
; ... P Kl ,
Nr. Ontologijas nosaukums Ontologijas IR1 .u:el]a.nfa a.su skaits NCBO
tiessaité skaits _
BioPortal*
1 The BRENDA Tissue http://purl.obolibrary.org/obo Ja 6569 1149 (Aug, 2022)
Ontology (BTO) /bto.owl
2 Clinical Measurement http://purl.obolibrary.org/obo Ja 3903 325 (Jun, 2022)
Ontology (CMO) /cmo.obo
3 Ontology for Biomedical http://purl.obolibrary.org/obo Ja 4673 528 (Feb, 2021)
Investigations (OBI) /obi.owl
4  Genotype Ontology (GENO) http://purl.obolibrary.org/obo Ja 424 60 (Aug, 2022)
/geno.owl
5  Health Surveillance Ontology http://purl.obolibrary.org/obo Ja 426 163 (Apr, 2022)
(HSO) /hso.owl
6  Human Disease Ontology http://purl.obolibrary.org/obo Ja 18050 909 (Nov, 2021)
(DOID) /doid.owl
7  MFO Mental Disease http://purl.obolibrary.org/obo Ja 880 41 (Feb, 2022)
Ontology (MFOMD) MFOMD.owl
8  Evidence and Conclusion http://purl.obolibrary.org/obo Ja 2095 122 (Sep, 2022)
Ontology (ECO) leco.owl
9  Drug Interaction and http://purl.obolibrary.org/obo Ja 617 183 (Apr. 2022)
Evidence Ontology (DIDEQO) /dideo/release/2022-06-
14/dideo.owl
10 Infectious Disease Ontology http://purl.obolibrary.org/obo Ja 362 164 (May, 2022)

(IDO)

fido.owl

*Nemot viss vairak apmekletako menesi
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6.2. Ontologiju noveértésana

Saja darba tika izveidoti 20 dazadi testi prieks tris dazadiem rikiem. Sie testi tika veidoti,
balstoties uz [22] un [60] pétijumos veidotajiem testiem. Sie testi tiek izmantoti, lai noveértetu
ontologijas ar tadiem rikiem ka Themis, TDDOnto un Protege. Lai nonaktu pie standartiz&ta testu
saraksta tika vispirms apskatitas visas ontologijas, lai novértétu to saturu. Tika izlemts, ka gandriz
visas ontologijas sevi satur klases, ipaSibas, subsumpcijas starp klasém, attiecibas starp klasém,
nesavienotibas (angliski — disjointness) ka arT vismaz dazus individus un ipasSibas ar doménu vai
diapazonu. Lidz ar to tika izveidoti sekojosi 20 testi (6.2. tabula). T1-T3 testi veic vienkarSu
parbaudi, lai parliecinatos, ka ontologija satur vajadzigo klasi. T4-T5 lidzigi parbauda ontologija
esosas 1pasibas. T7-T9 parbauda subsumpciju starp divam klaseém. T10-T12 parbauda attiecibas
starp divam klasém. T13-T15 veic parbaudi klasém ar nesavienotibu. Talak T16-T18 parbauda vai
ontologija eksisté minétie individi. T19 parbauda doménu starp Tpasibu un klasi. Visbeidzot, T20
parbauda diapazonu starp TpaSibu un klasi. Dazas ontologijas nav nodefinéti doméni, diapazoni vai
neeksisté individi. Sados gadijumos Sie testi nav veikti konkrétam ontologijam. Balsoties uz Tiwari
un Abraham [60], ar $o testu palidzibu ir iesp&jams noveértét ontologiju pilnibu, pareizibu, skaidribu

un konsekvenci. Detalizgts testu saraksts katrai ontologijai ir atrodams 2. pielikuma.
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Testa mérki un testa izteiksmes sintakse [60]

6.2. tabula

Testa merkis

Testa izteiksmes sintakse

T1 Ontologija satur klasi

T2 Ontologija satur klasi

T3 Ontologija satur klasi

T4 Ontologija satur fpasibu

T5 Ontologija satur fpasibu

T6 Ontologija satur fpasibu

T7 Starp divam klasém ir subsumpceija
TE Starp divam klasém ir subsumpceija
T9 Starp divam klasém ir subsumpcija
T10 Attiecibas starp divam klasém
T11 Attiecibas starp divam klasém
T12 Attiecibas starp divam klasém
T13 Nesavienotiba

T14 Nesavienotiba

T15 Nesavienotiba

T16 Ontologija satur individu

T17 Ontologija satur individu

T18 Ontologija satur individu

T19 Ipasibai ir domsns

T20 Ipasibai ir diapazons

[ClassA] fype Class

[ClassA] fype Class

[ClassA] fype Class

[PropertyP] fipe Property

[PropertyP] fipe Property

[PropertyP] 2ipe Property

[ClassA] SubClassQf [ClassA]

[ClassA] SubClassQf [ClassA]

[ClassA] SubClassQf [ClassA]

[ClassA] SubClassOf [PropertyP] some [ClassA]
[ClassA] SubClassOf [PropertyP] some [ClassA]
[ClassA] SubClassOf [PropertyP] some [ClassA]
[ClassA] disjointWith [ClassA]

[ClassA] disjointWith [ClassA]

[ClassA] disjoineWith [ClassA]

[Individuall] Ape [ClassA]

[Individuall] Ape [ClassA]

[Individuall] fype [ClassA]

[PropertyP] domain [ClassA]

[PropertyP] range [ClassB]

6.3. Darba izmantotie ontologiju novertésanas riki

6.3.1. Themis

Fernandez-lzquierdo un Garcia-Castro [22] ir izstradajusi ontologiju novértéSanas riku —

Themis. Themis ir tieSsaites riks, kurS nodroSina testa izteiksmju kopu, kuras pamata ir leksika-

sintaktiskie modeli. Leksika-sintaktiskais modelis ir virknu atbilstibas modelis, kur§ darbojas uz

teksta markieru un sintaktiska strukttiras pamata. Themis izmanto Leksika-sintaktiskais modelus,

lai saistitu dazada veida prasibas ar aksiomam ontologija. Ta ka prasibas ar aksiomam ir

nepiecieSams ieviest ontologija, tad Themis izmanto §is ievieSanas, lai veiktu parbaudi. Rezultata

riks sp&j noteikt vai prasiba ir izpildita un aksiomas ir pareizi ieviestas, vai tomer kaut kas trukst.

Fernandez-lzquierdo un Garcia-Castro [22] uzskata, ka riku Themis par noderigu atdzist gan

domeénu eksperti, gan ari pasi ontologiju izstradataji. Piem&ram, ontologiju izstradataji var izmantot

Themis, lai parbauditu izstradato ontologiju pret tas funkcionalajam prasibam. Nefunkcionalas

prasibas Themis nav spé&jigs parbaudit, jo Sadas prasibas nav iesp&jams formalizét aksiomas.
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Themis istenotais testéSanas process ir izveidots un aprakstits [21]. Tas ir testéSanas process, kas
apraksta ontologijas validéSanu pret tai izveidotajam prasibam.

Testésanas process tiek Tstenots 3 solos. Pirmais solis ir testa dizains. Saja soli tiek izveidotas
visas ontologijas zina§anu prasibas. Sis prasibas tick veidotas izmantojot OWL Manchester Syntax
formatu un tiek noformétas ka testa izteiksmes. Nemot véra to, ka ontologijas URI netiek izmantoti,
testa izteiksmes var tikt izmantotas vairakas reizes ari prieks citam ontologijam [22].

Otrais solis ir testa ievieSana. ST sola laika lai parbauditu uzvedibu katra testa izteiksme tiek
formalizeta tris dazados veidot. Pirmaja veida ka priekSnosacijums (kas ir SPARQL vaicajums).
Te tiek parbaudits tas vai ontologijas testa izteiksmé pieminétie ontologijas termini ir vispar
nodefinéti. Otraja veida tiek formalizéta ka paligterminu deklaracijas kopa. Seit, lai izpilditu
apgalvojumus tiek pievienota pagaidu aksiomu kopa, kas deklarg palig terminus. Visbeidzot testa
izteiksme tiek formalizeéta ka apgalvojumi. Apgalvojumi ir sagaidamie rezultati un aksiomu paru
kopums, kas domati, lai paraditu dazadus scenarijus [22].

Tresais solis ir testa izpilde. Sis solis sastav no tris dalam un ta laika tiek parbaudita ontologija
attieciba pret katru testa gadijumu. Pirmais solis izpilda uzrakstito vai import€to vaicajumu, otrais
solis pievieno palig terminus deklargjosas aksiomas un tresais solis pievieno apgalvojumus. Katrs
no Siem soliem tiek saglabati RDF formata. Themis rika tiek izmantots Pellet]5 argumentétajs
kopa ar OWL API14. Tas savukart lauj §im rikam ieladét ontologijas un parbaudit to konsekvenci.
Vis beidzot, ir iesp&ja ari parbaudit vairakas ontologijas vienlaicigi. Péc vairaku ontologiju ielades,
katrs testa gadijums tiks izpildits uz visam ontologijam, kas palidz gan atrak, gan efektivak pamanit
kopigas zinasanas starp vairakam ontologijam vienlaicigi [22].

Balstoties uz Fernandez-lzquierdo un Garcia-Castro [22], p&c katra izpildita testa Themis
lietotajam parada vienu no Cetriem rezultatiem:

1. Undifined terms. ST Themis atbilde nozimé to, ka izmantotie termini testa izteiksmé nav

nodefingti izveletaja ontologija un testa gadijums nav izpildits.

2. Passed. ST Themis atbilde nozZimé to, ka testa izteiksmes prieck$nosacijumi ir izturéti un

testa izteiksmes rezultati atbilst ontologijas modelétajam zinasanam.

3. Absent relation. ST Themis atbilde nozimé to, ka testa izteiksmes priek§nosacijumi ir

izturéti, pretrunas nav atrastas, tacu rezultati nav atbilsto$i gaiditajiem rezultatiem.

4. Conflict. ST Themis atbilde nozZimé to, ka testa izteiksmes priek$nosacijumi ir izturéti,

rezultati nav atbilstosi gaiditajiem rezultatiem un tests noved pie konflikta.

DaZus no rezultatiem var apskatit 6.1. attéla.
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« hitpcipurl. obolibrary. orgloboMAFOMD_owl W See the glossary of terms 1 Remove

@ Check the tests

ou can load a test suite from a URL, adding an RDF file that uses the VTC ontology.

Load from URI

I s

Or you can copy the test suite code, if the test suite uses the VTC ontology.

Load from file

Or you can add the tests directly. To add more than one test separate them by using ™"

The following link shows all the supported tests. In thiz other link you can also find some examples that can be useful to propose tests.

BFO_0000062 domain BFO_0000003

H k

Important information

« The test syniax is case sensitive (e.9., Sensor and sensor are detecied as different terms)
= For generafing the tests you have fo use the glossary of terms (you can change it)
= The test syntax is available here. You should insert the terms between brackets ("e.g.. [Class] — Sensor"). while the italised terms (e.g., fype) are keywords that cannot be

changed
« Terms in red indicate that they don't exist in the ontology, while the terms in indicate that the term exist in the ontology but the type (e.g9.. class or individual) is not the
specified in the term
=« The result does not indicate that the test is not passed. but that something may be missing
Tests results
Test Result Problem
EFOD_0000062 domain BFO_0000003 [ undenned terms | The terms in the test are not defined in the ontology _
m
BFO_0000054 range BFC_0000015 The ontelogy dees not implement the requirement _
associated fo the test =
1A0_0000227 type IAO_0000225 [ Passou | None —
m
1A0_0000124 type 1A0_0000075 [ Fasseu | Mone _
[in}

6.1. att. Themis piemérs ar MFOMD ontologiju

6.3.2. TDDOnto

Balstoties uz Lawrynowicz un Keet [37], miisdienu ontologiju novértésanas joma triikst tadi
riki, kas ir sp&jigi veikt ontologiju verifikaciju. Visbiezak modelétajs $adu verifikacijas soli neveic,
tapec vienigais kas atliek ir palauties uz argumentétaja atbildi. Diemzel miisdienas neeksisté tada
viena ontologiju autoréSanas vieta, kas spétu sistematiski parbaudit ontologijas. Tapéc autori [37],
nemot piemeéru no testu vaditas izstrades programmatiiras inZenierija, ir izstradajusi TDDOnto —
ontologiju noveértésanas riku. Izmantojot 82 dazadas ontologijas tika panakta rika visefektivaka
ievieSanas strat€gija. Riks tika izstradats ta, lai TBox spétu veikt klagu un ipasibu TDD testus, bet
ABox testétu instancu Iimeni [60]. Ka secina autori [37], TDDOnto testi ir atraki par parastajiem

argumentacijas testiem un Iidz ar to ta ir musdieniga alternativa lidz $im izmantotajai “m&gini un
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skaties” (angliski — try and see) ontologiju noveértéSanas pieejai, kuras laika tiek akli meéginati
argument&taja testi un sagaidits nezinams rezultats.

TDDOnto testi tiek veikti Protege rika. Testiem ir nepiecie$ams ieslégts argument&tajs un tie
balstas uz SPARQL vaicajumiem. Paslaik ir pieejamas divas dazadas versijas TDDOnto
spraudnim. Seit [8] ir pieejams sakotn&jas versijas JAR fails, kuru var pievienot Protege spraudnu
mapg. STs versijas lieto§anas pamacibu ar visiem skaidrojumiem var atrast eit [35]. Otras versijas
TDDOnto spraudnis ir aprakstits [34]. Tacu JAR fails nekur nav atrodams prieks otras versijas un
pievienotaja github saité nav iesp&jams atrast JAR failu, ka tas tiek minéts te [34].

Pirmaja TDDOnto versija péc katra izpildita test TDDOnto lietotajiem piedava vairakus
rezultatus [35]:

1. Ok. Sada TDDOnto atbilde apzimé atbilstibu ontologija model&tajam zinasanam.

2. Undifined. Sada TDDOnto atbilde apzimé zinasanu neeesamibu ontologija.

3. Failed. Sada TDDOnto atbilde apzimé to, ka aksioma nav saistita, vai ari to, ka aksioma

nav atbilstosa.

Pieméru var apskatit 6.2. attela.

Otra TDDOnto versija ir uzlabota un atbildes ir detalizétakas. Péc katra izpildita test
TDDOnto lietotajiem piedava ¢etrus dazadus rezultatus [37, 60]:

1. Absent. ST TDDOnto atbilde nozZimé to, ka aksioma ontologija neeksistg, tadu to var

pievienot, neradot papildus neatbilstibas.

2. Inconsistent. ST TDDOnto atbilde nozimé to, ka $o aksiomu neizdosies pievienot

ontologijai, ka arT ta nav atbilstosa.

3. Entailed. ST TDDOnto atbilde apzimé atbilstibu ontologija model&tajam zinasanam.

4. Incoherent. ST TDDOnto atbilde nozimé to, ka testd izmantota aksioma nevar tikt

pievienota ontologijai, jo aksioma nav saistita un ontologija tas izveide nav sakariga.

Saja darba tiek izmantota pirma TDDOnto versija, kuras spraudnis ir brivi pieejams [8].
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@ ido (http://purl obolibrary. org/oboa/ido/2017-11-03/ido o

Active ontology = | Entities = | Individuals by class = | DL Query =

Ontology header: [A[N[S0]E) | Metrics | TDDOnto

Ontology IRI http:/ipurl.obolibrary.orgiobolid.owl

ontology Version IRI http://purl.obolibrary.orgiobofid/2017-11-031 | New test

Annetations
deiereator
Alan Ruttenberg
dezereator
Alkert Goldfain

Add test | Load tests = Save tests

Tests

1D0_0000484 type Class Undefined
1D0_0000489 type Class Undefined
de:creator 1DO_0000594 type Class Undefined
Alexandsr Dishl RO_0001025 type Property Undefined
RO_0002215 type Property Undefined
deersator RO_0000081 type Property Undefined
Banry Smith BFO_0000144 subClassOf BFO_0000015 oK
1D0_0000456 subClassOf BFO_0000012 oK
FP— 1D0_0000433 subClassOf BFO_0000023 oK
IDO_0000482 subClassOf RO_0000052 some IDO_0000509 oK
Bjoem Peters IDO_0000635 subClassOf RO_0000052 some BFO_0000040 oK
IDO_0000584 subClassOf RO_0000081 same IDO_0000425 oK
deicreator 1DO_0000426 disjointwith IDO_0000458 oK
Lindsay Gowell 1D0_0000438 disjointWith OGMS_0000031 oK
1D0_0000449 disjointWith IDO_0000580 oK
de contributor 1A0_0000410 type 1A0_0000409 Undefined
Jis Zheng 1AD_0000226 type IAQ_0000226 Undefined
1AD_0000124 type IAD_0000078 Undefined
rdfs:comment [language: enl BFO_0000062 domain BFO_0000003 Undefined
BFO_0000054 range BFO_0000015 Undefined

Tha rara Infastinne Misaaca Antalam i an antalnm af sntiias

6.2. att. TDDOnto piemérs ar IDO ontologiju

6.3.3. OOPs!

Balstoties uz Poveda-Villalon et al. [48], viens no popularakajiem veidiem ontologiju
verteSanai sastav no sekojosam dalam. Pirmkart, tieck mekl&tas un pierakstitas popularakas kludas,
kuras radas citiem ontologiju izstradatajiem. Talak tiek veidota ontologija, balstoties uz ieprieks
sarakstito popularako kltidu sarakstu. Tiklidz kada klada tiek atrasta veidotaja ontologija, ta tick
salabota. Autori [48] ir izveidojusi tieSsaistes ontologiju noverteésanas riku, kas sevi ieklauj ieprieks
minéto ontologiju novértésanas metodi. So riku sauc “OOPs!”.

Poveda-Villalon et al. [48] ar “OOPs!” izveidosanu ir sniegusi divu veidu pienesumu
ontologiju noveértésanas jomai. Pirmkart, lai izstradatu riku, kura novértésanas metode balstas uz
ontologiju veidoSana biezak sastopamakajam klidam bija vajadzigs S§is kludas identificét un
sagrupét. Tapéc autori ir izveidojusi milzigu katalogu ar dazadam ontologiju veidoSana
sastopamajam kliidam. Sis kliidas tika sagrupétas tris dazadas dimensijas — strukturalas kliidas,
funkcionalas kliidas un lietojamibas profiléSanas (anglu: usability profiling) klidas. Nemot véra
to, ka visas kltidas nav vienadi nozimigas, tas ir papildus sagrup@tas tris dazados svariguma limenos
- kritiskas, svarigas un nelielas nozimes. Balstoties uz [61], $§is OOPSs! kludas apzimé sekojoso:

o Kritiskas kliidas: Nozime to, ka tas ir obligati janovers, citadi $adas kliidas var ietekmét gan

argumentétaja darbibu, gan ari ontologijas konsekvenci.
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Svarigas klidas: Nozim€ to, ka tas nav kritiskas un tas nav obligati uzreiz jasteidzas
noverst. Tacu $adas klidas var ietekmé&t ontologijas modeléSanu un to novérSana var
uzlabot sapraSanu par ontologija modelétajam zinasanam.

Nelielas nozimes kludas: Varétu drizak saukt par atrastajiem ontologijas uzlabojumiem

nevis kladam. Sadu uzlabojumu veicot, ontologija kliis autentiskaka.

Autoru [48] klidu katalogs sevi ietver divus dazadus kltidu avotus. Pirmkart tas balstas uz

iepriek$&jiem ontologiju klidu modelgjusiem darbiem. Otrkart, tas ir papildinats ar vairak neka

693 ontologiju empirisku analizi. Rezultata ir prezentétas 40 dazadas kliidas. Tacu uz $1 darba

rakstiSanas bridi OOPs! kludu katalogs ir papildinats un veido sarakstu ar 41 kludam [49].

Gadijuma, ja atklata kluda neeksistté OOPs! - kataloga papildinaSana ir iesp&jama, aizpildot

specialu formu, kas pieejama [49].

Balsoties uz [60, 61], OOPs! spgj parbaudit sekojoSus ontologijas krit€rijus - pilnigumu,

skaidribu, pareizibu, konsekvenci un lakoniskumu. Tiwari un Abraham [60] palidz izprast, kas tiek

analiz€ts zem katra no Siem krit€rijiem:

Pilnigums: Pilnigums tiek parbaudits divos dazados ltmenos. Pirmkart, tas tiek parbaudits
shémas Iimeni. Saja limeni datu kopa tiktu uzskatita par pabeigtu tikai gadijuma, ja to veido
visi atribiiti, kas nepiecieSami uzdevuma veikSanai. Otrkart, tas tiek parbaudits instances
Iimeni. Seit savukart datu kopa tiktu izskatita par pabeigtu tikai gadijuma, ja to veido visi
objekti, kas nepiecieSami uzdevumu veiksanai.

Kodoligums: Kodoligums tiek parbaudits apskatot datu kopas shémas Iimeni. Ja datu kopa
nesatur liekus atribiitus, tad to var uzskatit par kodoligu. Lidzigi ari instan¢u ITmeni — joO
mazak lieku objektu, jo kodoligak.

Skaidriba: Seit tiek aplikots tas, cik skaidri ir terminu apraksti. Terminu nosaukumiem ir
jabut saprotamiem un tie nedrikst biit populari. Turklat, ontologijai nevajadz&tu dot
prieksroku klases aprakstam, ja eksisté definicija. Jo skaidraka ir ontologija, jo labak ta
interpret€ aprakstito terminu paredzamo nozimi.

Pareiziba: Parciziba tiek parbaudita, apskatot to, cik pareizi ontologija att€lo realas
pasaules aspektus. Seit ir svarigi tas, cik jegpilni ir klagu, attiecibu un individu apraksti.
Konsekvence: Konsekvence tiek parbaudita caur pretrunam, kas eksisté ontologija. Ja
ontologijas datu kopa neeksisté pretruniga informacija, tad $ada datu kopa tiks uzskatita par
konsekventu.

6.3. attéla var apskatit pieméru ar DIDEO ontologijas parbaudi un vairakam kladam.
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Scanner by URL: http://purl.obolibrary.org/obo/dideo/release/2022-06-14/dideo.owl Scanner by UR
Example: http://oops.linkeddata.es/example/swc_2009-05-09.rdf

If you just include the RDF code here, the following Pitfalls will not be

checked:
P36. URI contains file extension, P37. Ontology not available, P48. Namespace
hijacking
Scanner by direct input: Scanner by RDF
P
[ uncheck this checkbox if you don't want us to keep a copy of your ontology. Go to advanced evaluation

Evaluation results

It is obvious that not all the pitfalls are equally important; their impact in the ontology will depend on multiple factors. For this reason, each
pitfall has an importance level attached indicating how important it is. We have identified three levels:

Want to help?

= Suggest new pitfalls
» Critical ® : It is crucial to correct the pitfall. Otherwise, it could affect the ontology consistency, reasening, applicability, etc. » Provide feedback
= Important © : Though not critical for ontology function, it is important to correct this type of pitfall.

= Minor "' :Itis not really a problem, but by correcting it we will make the ontology nicer .
Documentation:

[Expand all] | [Collapse All]

Results for P04: Creating unconnected ontology elements. 1 case | Minor = Pitfall catalogue
Results for P08: Missing annotations. 6 cases | Minor = User guide

= Technical report
Results for P11: Missing domain or range in properties. 81 cases | Important
Results for P13: Inverse relationships not explicitly declared. 58 cases | Minor Related papers:
Results for P19: Defining multiple domains or ranges in properties. 1 case | Critical @

= IISWIS 2014
Results for P20: Misusing ontology annotations. 4 cases | Minor » EKAW 2012
Results for P22: Using different naming conventions in the ontology. ontology* | Minor = ESWC 2012 Demo

= Ontogual 2010
Results for P29: Defining wrong transitive relationships. 1 case | Critical @ = CAEPIA 2009
Results for P30: Equivalent classes not explicitly declared. 2 cases | Important
Results for P32: Several classes with the same label. 5 cases | Minor Web services:
Results for P34: Untyped class. 5 cases | Important « REST Web Service
Results for P36: URI contains file extension. ontology* | Minor
Results for P39: Ambiguous namespace. ontology* | Critical @ Developed by:
Results for P41: No license declared. ontology® | Important ““t“lﬂuy
SUGGESTION: symmetric or transitive object properties. 3 cases [II[III'IBI!I'

6.3. att. OOPs! piemérs ar DIDEO ontologiju

6.3.4. Protege

Protege ir bezmaksas atvérta koda ontologiju redaktors ka ar ietvars viedo sistému izveidei
[43]. Protege lauj validét ontologijas, izmantojot iebGvéto argumentétaju. Péc noklusgjuma,
lejupieladetai Protege lietotnei (Windows versijai) bija pieejams HermiT 1.4.3.456 argument€tajs.
Macbook versijai bija pieejami vairaki argument€taji péc noklus€juma, tacu tika lietots tads pats
ka uz Windows versijas - HermiT 1.4.3.456.

HermiT ir argument&tajs, kas ir domats ontologijam uz OWL valodas pamata. Tas izmanto
padoto ontologijas OWL failu un sp&j noteikt to, cik konkréta ontologija ir konsekventa. Tapat

HermiT spgj identificét subsumpciju attiecibas starp klasém un veikt dazadus citus testus [17].
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HermiT pamata ir “hypertableau” algoritms un tas ir pirmais publiski pieejamais
argumentetajs, kas izmanto $adu algoritmu priek§ OWL ontologijam. HermiT argumentgtajs
izmanto tieSo semantiku un tas ir izturgjis visus OWL 2 atbilstibas testus [17].

IekS Protege ontologiju validacija ir iesp&jama vairakos veidos. Ka norada Tiwari un
Abraham [60], ontologiju testa gadijumus ir iesp&jams parbaudit caur Protege mekl&taju. Tapat ir
iespgjams testa gadfjumus noform& SPARQL vaicagjumu veida un izpildit ar ieslégtu

argumentg&taju (6.4. attéls).

< > @ dideo (http://purl.obolibrary.org/obo/dideo/release/2022-06-14/dideo.owl)

Active ontology x  Entities x Individuals by class x DL Query x SPARQL Query x

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax—ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?subject ?label

WHERE { ?subject a owl:Class .
OPTIONAL { ?subject rdfs:label ?label } .
FILTER regex(?label , "cryopre”, "i*)

} ORDER BY ?subject|
subject label
cryopreserved human hepatocyte population “cryopreserved human hepatocyte population"@en

6.4. att. Protege piemérs ar DIDEO ontologiju
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7. ONTOLOGIJU NOVERTESANA

Magistra darba ietvaros tika méginats replicét Tiwari un Abraham [60] izveidoto
metodologiju ontologiju novérteésanai. Tika izvélétas 10 dazadas brivi pieejamas ontologijas no
NCBO bioportala — vienas no plasakajam biomedicinas ontologiju kratuvém. Ontologijas tika
noveértétas, izmantojot 4 dazadus tieSsaistes un bezsaistes rikus — Protege, TDDOnto, Themis un

OOPs!. Balstoties uz [22, 60], tika izveidoti 20 dazadi testi ontologiju noveértésanai.

7.1. Novertésana ar Themis

Zalu mijiedarbibas un pieradijumu ontologija (DIDEO) bija pirma, kas tika ieladéta Themis
rika. Ielade Themis ir loti vienkarSa. Ir nepiecieSams ielimét ontologijas URI, to ieladét un talak
ontologiju var sakt novertét. Novertésana ir iespéjama gan ieladgjot testa komplektu no URL,
pievienojot RDF failu, kas izmanto ontologiju, gan ar vienkarsi ielimé&jot testa izteiksmi ieksa
Themis. Saja darba tika izmantota vienkar$a pieeja, ielimgjot testa izteiksmi pa vienai. Ir iesp&ja
izteiksmes ielimét arT saraksta veida, atdalot tas ar semikolu.

DIDEO ontologiju nebija iesp&jams novertet Themis rika, jo péc katra palaista testa tika
izmesta kltuda (7.1. attéls). Interesanti ir tas, ka rakstot testa izteiksmes Themis atpazina ontologija
esosas klases (7.2. attéls). Tacu, pec testa palaiSanas nekads rezultats, iznemot izmesto kliadu,
netika atgriezts. Nav skaidrs, kapéc testi DIDEO ontologijai netika izpilditi un ko $ada kluda

nozimé, vai ko ar tadu darft.
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Load from file

 hitp://purl obolibrary.orglobeldideniretease/2022-06-1 4/didea.owd W See the glossary of terms il Remove

@ Check the tests

Wou can load a test suite from a URL, adding an RDF file that uzes the VTC ontology.

Load from UR!

Or you can copy the test suite code, if the test suite uses the VTC ontology.

Load from file
v
[or you can add the tests directly. To add more than one lest separate them by using ™"
The following link shows all the supported tests. In this other link you can also find some examples that can be useful to propose tests.
DIDEO_00000148 type Class e

Something went wrong. Check that the enfology doesn't have any inconsistencies or unsatisfiable classes

7.1. att. DIDEO ontologijas testa piemérs un Themis klida

DIDEO_000001| Check

DIDEC_00000100

i DIDEC_00000101

| DIDEC_00000102

: DIDEC_00000103

1 DIDEC_00000104 s (e.g., fype) are keywords tha

I DIDEC_00000105

E DIDEC_00000106

| DIDEGQ_00000107
DIDEC_00000108
DIDEC_00000109
DIDEC_00000110
DIDEC_00000111
DIDEC_00000112
DIDEC_00000113
DIDEC_00000114
DIDEC_00000115 T Clean results
DIDEC_00000116
DIDEC_00000117
DIDEC_00000118

| DIDEC_00000119

.I DIDEC_00000120

| DIDEC_00000121

' DIDEC_00000122

! DIDEC_00000123
DIDEC_00000124
DIDEC_00000125
DIDEC_00000126
DIDEC_00000127
DIDEC_00000123
DIDEC_00000148

i the type (e.g.. class or individy

7.2. att. Themis piedava pieejamo DIDEO ontologijas klaSu sarakstu
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Biomedicinas p&tijumu ontologija (OBI) bija otra ontologija, kas tika novértéta ar Themis.
OBI iclade Themis arT sagadaja griitibas. Pirmajos méginajumos OBI ielade radija kladu Themis
majaslapa (7.3. attéls). So méginajumu laika tika méginats palaist OBI ontologiju ari no cita datora
ar citu interneta pieslégumu, kas noveda pie majaslapas Tslaiciga nepieejamibas (1. pielikums). Nav
zinams, vai tas notika tie§i OBI ontologijas d€l, vai tom&r Themis riks tiek ikdiena ilgstosi
noslogots un nav sp&jigs apstradat tik daudz pieprasijumu. Tika m&ginats OBI icladét ar1 vélak, kas
rezultata noveda vai nu pie tas paSas majaslapas kludas, vai arT pie DIDEO ontologijai lidzigas
kladas. Otraja gadijuma Themis atkal bija sp&jigs atpazit ontologija eso$as klases un tas piedavat

lietotaja izvelei testu rakstiSanas laika, tau pec testa palaiSanas tika izmesta jau minéta klada.

Vietné themis.linkeddata.es ir rakstits

<IDOCTYPE HTML PUBLIC “-//IETF//DTD HTML 2.0//EN"=
<html> <head>

«title=502 Proxy Error = ftitle>

</head> <body=

<h1>Proxy Error</h1=>

<p>The proxy server received an invalid

response from an upstream server. <br />

The proxy server could not handle the request<p>Reason:

<strong:> Error reading from remote server</strong=</p=> </p>

o fhrrhe o fhdenl-

7.3. att. Themis kliida péc OBI ontologijas ielades

Pieradijumu un secinajumu ontologijai (ECO) pirmie 6 testi bija veiksmigi. Netika atklata
neviena probléma veicot parbaudi 3 dazadam klasém un 3 dazadam 1pasibam. Tacu talakos testus
atkal nebija iesp&jams veikt, jo kartgjo reizi Themis paradija kltidu, ka kaut kas nogaja greizi (1.
pielikums).

Genotipa ontologijai (GENO) parbaudot klasu esamibu, viena parbaude no trim bija
veiksmiga. GENO_0000022 klase veiksmigi nokartoja parbaudi, tacu pargjas divas klases Themis
uzskatija par nedefinétam. Lidzigi ar ipasSibam — tikai viena (IAO_0000219) no trim nokartoja
parbaudi. Pargjas ar1 tika uzskatitas par nedefinétam. Visas pargjas GENO parbaudes nebija

veiksmigas. Rezultats visam parbaudém vienads - nedefinéti termini (1. pielikums).
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Veselibas uzraudzibas ontologijai (HSO) visi 3 7ipaSibu testi bija veiksmigi un bez
problémam. Visiem pargjiem testiem rezultats bija vienads, ka termini testa nav definéti.

Lidzigi ka ECO arf infekcijas slimibu ontologijai (IDO) pirmie 6 testi bija veiksmigi un bez
kludam. Visiem par€jiem testiem bija vienads rezultats, ka kaut kas nogaja greizi.

Testu rezultatu zina vislielako dazadibu vargja apskatit parbaudot garigo slimibu ontologiju
(MFOMD). No 20 dazadiem testiem, 18 bija veiksmigi un bez klidam. Viena kluda bija saistita ar
BFO_0000062 parbaudi, jo $adu terminu Themis uzskatija par nenodefinétu. Otra kliida bija
saistita ar divdesmito testu, kura tika parbaudits vai Tpasibai ir diapazons. Sadas prasibas netika
atrastas ontologija.

Audu un enzimu avotu ontologijai (BTO) tika izveidoti un veikti tikai 12 testi, jo nesavienotibu,
individu, doménu un diapazonu izmantoSana Saja ontologija neeksiste. Visi 12 testi bija veiksmigi
un bez kladam.

Klinisko mérfjumu ontologijai (CMO) tika izveidoti un veikti tikai 10 testi. Ontologija tika
atrasta tikai viena IpaSiba. Nesavienotibu, individu, dom&nu un diapazonu izmanto$ana S$aja
ontologija neeksiste. Pirmie septini testi bija veiksmigi un bez klidam. Attiecibu parbaudés starp
divam klasém netika atrastas eksist&josas attiecibas. Lidz ar to 10., 11. un 12. testa prasibas $aja
ontologija nav istenotas.

Situacija ar cilvéka slimibu ontologijas (DOID) parbaudi Themis rika bija tada pati ka ar OBI
ontologijas izmanto$anu. P&c iclades pogas nospieSanas pagaja paris miniites un tika paradita
Themis servera kliida. L1dz ar to testu izpilde nebija iesp&jama.

Visas minétas parbaudes ir iesp&jams detalizeti apskatit 1. pielikuma.

7.2. Novértesana ar OOPs!

Analizéjot DIDEO ontologiju OOPs! atklaja 14 dazadas problémas. No tam 7 bija
mazsvariga limena, 4 svariga limena un 3 kritiskas problémas. Turklat, OOPs! paradija ari
ieteikumu saistiba ar simetriskam vai tranzitivam objekta Tpasibam. Sim ieteikumam tika atrasti 3
dazadi gadijumi.

Lidzigi ka ar Themis riku ari OOPs! netika gala ar OBI ontologiju. Tika paradita lidziga
starpniekservera kliida (7.4. attels). Tap&c ontologija netika parbaudita ar OOPs! riku.
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& 502 Proxy Error X @ OO0Ps

< C & oopslinkeddata.es/response.jsp

B OM & THEMIS ONTO PROTEGE @ OOPs! NS hitps//bioportal.bi..

Proxy Error

The proxy server recerved an mnvalid response from an upstream server.
The proxy server could not handle the request

Reason: Error reading from remote server

Apache Server at oops.linkeddata.es Port 443
7.4. att. OOPs! kliida péc OBI ontologijas ielades méginajuma

Parbaudot ECO ontologiju ar OOPs! radas tadi pati kltida ka ar OBI ontologijas parbaudi.
Lidz ar to ECO ontologijas noveértésana ar OOPs! nebija iesp&jama.

Parbaudot GENO ontologiju ar OOPs! tika atklatas 13 dazadas kltdas. 7 no §im klidam bija
mazsvarigas, 4 bija svarigas un 2 uzradijas ka kritiskas.

HSO ontologijas parbaude atklaja 12 dazadas kludas un 1 ieteikumu. 6 klidas bija
mazsvarigas, 3 kliidas bija svarigas un 3 kluidas bija kritiska ltmena.

IDO ontologijas rezultats OOPs! rika rezultgjas ar 10 kladam. 5 no tam bija mazsvarigas, 3
svarigas un 2 kritiskas.

MFOMD ontologijai tika atklatas 14 dazadas kliidas. 7 no tam bija mazsvarigas, 5 bija
svarigas un 2 bija kritiskas.

Lidzigi ka ar OBI un ECO ontologijam, BTO bija tresa ontologija, kuru nebija iesp&jams
parbaudit ar OOPs! riku.

CMO ontologijas rezultats OOPs! rika bija salidzinosi labs. Kopa tika atklatas tris kltidas no
kuram divas kritiskas un viena svariga.

Novertgjot DOID ontologiju ar OOPs! tika atklata tikai viena mazsvariga kliida.

Visas min&tas parbaudes ir iesp&jams detalizeti apskatit 1. pielikuma.
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7.3. Novertésana ar TDDOnto

DIDEO ontologijas parbaudes rezultata TDDOnto pozitivi apstiprinaja visus testus no 7. lidz
13. Visiem pargjiem testiem rezultats bija vienads — termini nav nodefinéti.

OBI ontologijas TDDOnto parbaudes rezultats bija lidzigs ar DIDEO ontologiju. Parbaudot
subsumpciju starp divam klasém, 2 testi bija veiksmigi. Parbaudot attiecibas starp divam klasém
visi testi bija veiksmigi. Parbaudot nesavienotibu starp divam klasém visi testi bija veiksmigi. Tacu
pargjiem testiem rezultats bija vienads — termini nav nodefinéti.

ECO ontologijas pirmo se$u testu rezultati bija vienadi — termini nav nodefinéti. Klasu
nesavienotibas testu rezultati bija veiksmigi. Subsumpcijas un klaSu attiecibu testi ari bija
veiksmigi. Par€jo testu rezultati atkal paradija, ka termini nav nodefinéti.

GENO, HSO un IDO ontologiju rezultati bija loti lidzigi. Visam ontologijam klasu attiecibu
testi un subsumpcijas testi bija veiksmigi. HSO un IDO nesavienotibas testi bija veiksmigi. Tacu
GENO viens no trim nesavienotibas testiem nebija veiksmigs. Kads vai abi no BFO_000002 un
BFO 000003 terminiem tika atklati ka nenodefinéti.

MFOMD ontologijas rezultati bija mazak interesanti salidzinot ar citam ontologijam. Visi
testi iznemot vienu bija neveiksmigi. 8. tests bija veiksmigs, pargjos tika uzradits, ka termini nav
nodefinéti.

BTO un CMO ontologiju rezultati bija lidzigi. Divu klasu subsumpcijas testi un klasu
attiecibu testi bija veiksmigi un bez klidam. Pargjiem testiem vienads rezultats — nenodefinéti
termini.

DOID ontologiju nebija iesp&jams parbaudit ar TDDOnto, jo palaizot argument&taju katru
reizi rezultats bija kluda.

Visas minétas parbaudes ir iesp&jams detalizeti apskatit 1. pielikuma.

7.4. Novértesana ar Protege

Novertét ontologijas ar Protege aiznéma visvairak laika. Turklat Sis darbs bija visneértakais,
ja salidzina ar ieprieks€jiem ontologiju novertésanas rikiem. Tiwari un Abraham [60] mingja divus
dazadus veidus, ka novértét ontologijas ar Protege. Izmantojot argumentétaju, vai izmantojot
SPARQL vaicajumus. Saja magistra darba pamata tika izmantots otrais veids. Ta¢u brizos, kad

SPARQL vaicajums neatrada parbaudamos terminus, novertéSana tika veikta ar1 ar pirmo metodi.
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Ir svarigi pieminét, ka starp to bridi, kad tika vértctas ontologijas ar Protege un bridi, kad Sie
rezultati tika aprakstiti Saja darba pagaja vairakas dienas. Kaut arT bildes tika izveidotas uzreiz, to
aprakstu un analiz€Sanu autors veica vairakas dienas vélak. Ka rezultata atklajas loti interesanta
nianse. Parbaudot DIDEO ontologiju pirmo reizi, vairak par pusi no testiem nebija veiksmigi. Tacu
parbaudot DIDEO dazas dienas v€lak rezultati izradijas pilnigi pret€ji. Piemé&ram, pirmas
testéSanas reizes pirma testa SPARQL vaicajums neatrada nevienu klasi (7.5. att€ls). Tacu otraja
novértésanas reizé tads pats SPARQL vaicajums atrada pareizo klasi (7.6. attéls). 13., 14. un 15.

testu rezultati bija veiksmigi jau pirmaja reize€.

< > @ dideo (http://purl.obolibrary.org/obo/dideo/release/2022-06-14/dideo.owl)

Active ontology x Entities x  Individuals by class x DL Query x| SPARQL Query x

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?subject ?label
WHERE { ?subject a owl:Class .
OPTIONAL { ?subject rdfs:label ?label }.

FILTER regex(label , "cryopre", "i")
} ORDER BY ?subject

subject label

7.5. att. DIDEO ontologijas pirma testa rezultats parbaudot ar Protege
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< > @ dideo (http://purl.obolibrary.org/obo/dideo/release/2022-06-14/didec.owl)

Active ontology x Entities x  Individuals by class x DL Query x SPARQL Query x

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 [owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?subject ?label

WHERE { ?subject a owl:Class .
OPTIONAL { ?subject rdfs:label ?label } .
FILTER regex(?label , "cryopre", "i")

} ORDER BY ?subject|
subject label
cryopreserved human hepatocyte population "cryopreserved human hepatocyte population"@en

7.6. att. DIDEO ontologijas otra testa rezultats parbaudot ar Protege

Otraja novertesanas reiz€ netika atklata neviena probléma un visi testi tika veiksmigi izpilditi.
Tapéc par DIDEO ontologijas Protege noveértéSanas rezultatu tiks uzskatits otrais testéSanas
piegajiens.

OBI, DOID un BTO ontologijam neviena no 20 prasibam netika apstiprinatas ar Protege.
Tacu te ir japiemin viens svarigs novérojums, ka katru reizi, kad $is ontologijas tika ieladétas,
Protege stradaja loti 1&ni, biezi uzkaras un médza iesalt un nereaggt.

ECO ontologijas novértésana ar Protege bija veiksmiga. Visi testa gadijumi tika atrasti bez
kladam.

GENO ontologijai notika 1idzigi ka ar DIDEO. Pirmo reizi veicot novértésanu daudzu testu
rezultats bija negativs, nepiecieSama informacija netika atrasta. Tacu veicot tos pasu testus dazas
dienas vélak rezultats uzlabojas. Otraja noveértéSanas reizé GENO ontologijai visi testi bija
veiksmigi.

HSO ontologijas gadijuma visas prasibas iznemot 15. testu tika apstiprinatas ar Protege.

Novertgjot IDO ontologiju netika atrasts rezultats priek$ 9. un 10. prasibas. Visas paréjas
prasibas tika apstiprinatas.

MFOMD ontologijas gadijuma netika atrasts rezultats priek§ 19. prasibas. Visas pargjas
prasibas ontologija tika atrastas.

CMO ontologijai visas prasibas tika atrastas ar Protege.
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Visam ontologijam novértésana notika ar vienadu SPARQL vaicajumu sarakstu. Tap&c nav
skaidrs, kapéc pirmaja novertésanas reiz€ vairakam ontologijam SPARQL vaicajumi neatgrieza
nekadu rezultatu.

Visas minétas parbaudes ir iesp&jams detalizeti apskatit 1. pielikuma.
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REZULTATI

Saja darba tika apskatits apjomigs literatiras daudzums par ontologiju novértesanas
tehnikam ka ari ontologiju noveértésanas rikiem. Talak tika apskatiti pétijumi saistiba ar NCBO
bioportala atrodamam ontologijam to noveértésanu un kvalitati. Visbeidzot, tika atkartots Tiwari un
Abraham [60] pétijums, izmantojot daudz realistiskaku vidi. Tika izmantotas 10 dazadas
ontologijas no NCBO bioportala, kura tas ir brivi pieejamas. Ontologijas tika novértétas ar 4
dazadiem ontologiju novértésanas rikiem. Divi no tiem (Themis un TDDOnto) tika izmantoti
ontologiju zinasanu verifikacijai. Ar pargjiem diviem (Protege un OOPs!) tika veikta ontologiju
zinaSanu validacija. Katrai no ontologijam tika izstradati 20 dazadi parbaudes gadijumi, kas tika
parbauditi ar tris rikiem (Themis, Protege, TDDOnto). Turklat OOPs! tika izmantots, lai papildus
parliecinatos par tadiem ontologijas aspektiem ka pilnigums, pareiziba, lakoniskums, konsekvence
un skaidriba.

Vairaki autori [4, 5, 6, 7] 1idz §im ir veiku$i NCBO bioportala atrodamo ontologiju kvalitates
izpéti. Kaut gan Tiwari un Abraham [60] p&tijuma netika izmantotas brivi pieejamas ontologijas,
ari $o autoru petijums atklaja, ka, iznemot autoru pasu veidoto ontologiju, neviena no izvélétajam
ontologijam neizturgja kvalitates parbaudi. Ari $aja magistra darba ontologiju novértéSanas
rezultati ir 11dzigi.

Vislielako parsteigumu sagadaja DIDEO, OBI un DOID ontologijas, kuras ar Themis riku
nebija iesp&jams parbaudit, jo Themis vai nu parstaja darboties 1si péc parbaudes, vai ladgjas tik
ilgi lidz izmeta klidu. ECO un IDO novértéSana bija savada. Dazi parbaudes gadijumi bija
veiksmigi, taCu, parbaudot citus, rezultats bija vienads, ka kaut kas nogaja greizi. Bija ar1 labi
pieméri, novertgjot ar Themis riku. Tadas ontologijas ka BTO, MFOMD un CMA paradija diezgan
labu rezultatu. BTO ontologijai ar Themis neatklajas neviena probléma, MFOMD bija 2
neveiksmigi parbaudes gadijumi, bet CMO ontologijai tadi bija tris.

OBI, ECO un BTO ontologijas nebija iesp&jams parbaudit arT ar OOPs! riku. Novertgjot
DIDEO ontologiju ar OOPs! riku rezultats bija 14 dazadas kltdas, kas, iesp&jams, ir atbilde tam,
kapéc ar Themis parbaudit neizdevas. Vislabak ar OOPs! veicas DOID un CMO ontologijam.
Vienai tika atklatas tikai viena kliida, bet otrai tris.

Parbaudot ontologijas ar TDDOnto, rezultati bija mazak interesanti ka ar Themis vai OOPs!.
Visam ontologijam, iznemot DOID, kuru nebija iesp&jams parbaudit, dala parbaudes gadijumu bija

veiksmigi, bet dala uzradija problému, ka termini nav nodefinéti.
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Parbaudot ar Protege riku, dalai no ontologijam nebija neviena veiksmiga parbaudes
gadijuma (OBI, DOID, BTO). Dazam ontologijam bija Iidzigi rezultati ka ar TDDOnto, kur dala
parbaudes gadijumu bija veiksmigi un dala neveiksmigi. ECO un CMO ontologijam visi parbaudes
gadijumi bija veiksmigi.

No darba iegtitajiem rezultatiem var secinat, ka tie ir 11dzigi tiem rezultatiem, kurus var atrast
citos, ar ontologiju noveértéSanu saistitos, pétijumos. Neviena no izvélétajam ontologijam
nenokartoja visus parbaudes gadijumus. Dazam ontologijam parbaudes gadijumi bija labaki ar
vienu riku, bet sliktaki ar otru.

So darbu ir iesp&jams attistit talak, p&tot gan virzienus saistitus ar §Is metodes metodologijas
uzlabo$anu, gan arT méginot attistit automatiz&tu ontologiju novértésanas pieeju, kas nemtu vérta
visus $aja darba minétos ontologiju noveértésanas aspektus.

Visbeidzot, $aja darba uzstaditie mérki tika sasniegti. Tika apkopots liels daudzums ar dazadu

literattiru un atkartots Tiwari un Abraham [60] p&tijums.
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SECINAJUMI

Viens no galvenajiem secindjumiem Sim darbam ir tads, ka katrai noveértéSanas pieejai ir savs
mérkis. Mérki var bt dazadi. Piem&ram, Tiwari un Abraham [60] izvélgjas ontologiju novertet
uzreiz péc izveides un pirms tas publiskoganas. ST ir viena no lietam par ko ir rakstijusi ari Amith
et al. [7] saistiba ar NCBO bioportala pieejamajam ontologijam. Daudzam no portala pieejamajam
ontologijam nepastav dokumentéts pieradijums, ka ontologijas ir novértétas pirms to
publiskosanas. Biezi, ontologiju novértésana nav dokumentgta vispar.

Cits mérkis ir méginasana izvéléties starp vairakam ontologijam. Sados gadijumos noteikti
izvele netiek veikta tikai kvalitates vertgjuma del. Tiek apskatiti vairaki faktori, ka pieméram,
ontologijas piemérotiba konkrétajam mérkim (darbam vai projektam, vai citam mérkim). Sados
gadijumos nebiitu pratigi izmantot apskatito pieeju. Ta ir parak 1€na un ir nepiecieSams daudz
resursi, lai kartigi apskatitu pat vienu ontologiju.

Cits ontologiju novértésanas mérkis var biit tad, kad ontologija ir atrasta un ir vélme to lietot,
tacu nav skaidra tas kvalitate. Varbiit jau ir izmantots kads no citiem rikiem, lai izvél€tos starp 5
dazadam lidzigam ontologijam. Izvéle ir veikta, tacu nav skaidrs, kada stavokli ir §T ontologija un
ir nepiecieSamiba novalidét un verificét tas kvalitati.

ST pieeja vislabak derés tadiem gadijumiem, kad ontologija jau ir izvéléta un to vajag
novertét. lespgjams, deres ari gadijumiem, kad kvalitates vertéjums javeic tiesi péc ontologijas
izveides. Pastav iesp&ja, ka kadam $§1 pieeja der@s arT nepartrauktai kvalitates nodroSinasanai.
Pieméram, ja parbaudes gadijumi jau eksisté un §1 pieeja jau ir izmantota pirms tam, tad ontologijas
jaunas versijas ir iesp€jams novertet, lai parliecinatos, ka nekas nav sabojats, vai ka nav
izveidojusas kadas problémas. Tapat, noteikti $ada veida ir iesp&jams parbaudit ontologiju péc tam,
kad ontologijas zinaSanas ir papildinatas ar kadu citu ontologiju. Saja gadijuma atkal novértesana
tiks veikta kvalitates nodroSinasanas ietvaros.

Sai pieejai ir vairaki trikumi. Viens no galvenajiem trikumiem ir tads ka tas izmanto3anai ir
nepiecie$ami &etri dazadi riki. Sis ir liels ierobezojums vairaku iemeslu dél. Pirmkart, tas ir loti
laikietilpigs process. Visi Sie riki ir jaiestata un ar visiem Siem rikiem ir jaiemacas stradat. Ar1 pats
novertéSanas process ir loti laikietilpigs, jo ir jaraksta vairaki desmiti parbaudes gadijumu un visi
velak japarbauda uz vairakiem rikiem. Pastav arT iesp€ja, ka viena kluda tiek atklata viena rika,
tacu netiek atklata otra. Piem&ram, balstoties uz Tiwari un Abraham [60], Themis un TDDOnto

abi parbauda verifikaciju, balstoties uz vienu un to pasu testu gadijumu sarakstu. Sados gadfjumos
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nav skaidrs, kuram rikam uztic€ties vairak. Otrkart, ka autors ir pats parliecinajies, visi riki
nepartraukti tiek uzlaboti, tiem paradas jaunas versijas. Spraudnu gadijuma ir nepiecieSams no
jauna izveidot vidi, lai var€tu stradat. Diemzel, ne visos gadijumos §1s jaunas versijas ir detaliz&ti
aprakstitas, un ne vienmer ir skaidrs, ka pariet uz jaunaku versiju. Pieméram, TDDOnto gadijuma,
jauna versija nav pieejama tieSsaiste, vai ar1 to nevar viegli atrast. Lidz ar to, autors ir izmantojis
brivi pieejamo, tau veco versiju.

Otrs ierobezojums ir tads, ka ne visi no apskatitajiem rikiem ir sp&jigi stradat ar loti milzigam
ontologijam. Themis gadijuma, majaslapa vienkarsi nestrada. Nav ar skaidrs, kapéc ta nestrada
konkrétos gadijumos. Vai ta ir konkrétas ontologijas probléma, vai tomér pats riks nav sp&jigs
apstradat tik apjomigus datus. TDDOnto un OOPs! gadijuma, var gadities gaidit loti ilgi, lai dabiitu
atbildi. ArT Protege rikam nevienmér vargja uzticéties. Ar dazam ontologijam Protege novértésana
bija loti 1€na un riks bieZi iesaldgjas (pieméram, OBI, DOID un BTO gadijumos).

Treskart, lidz galam nav skaidrs vai $§ada pieeja derés milzigu ontologiju novertésanai. Autori
[60] sava darba koncentrgjas uz SHCO ontologiju kurai, balstoties uz [54], ir mazak par 100
klasém. Pienemot, ka $ada apjoma ontologijai pictick ar 20 dazadiem testa gadijumiem, nav
skaidrs, cik lielu testa gadijumu sarakstu butu javeido priek§ ontologijam, kuru klasu skaits ir
meérams vairakos tiikstoSos. DiemZgl, Sobrid §1 pieeja ir salidzinosi jauna, un pietriikkst ptijumi, kas
koncentrétos tiesi uz $adas pieejas testa gadijumu rakstiSanu.

Visbeidzot, ir jautajumi par testa gadijumu veidoSanas procesu. Kaut ar autori [60] savos
testa gadijumos ir ieklavusi dazadas parbaudes teémétas dazadiem meérkiem, nav skaidrs, uz ko
autori balstijas, lai nonaktu pie izvéletajiem parbaudes mérkiem. Piem&ram, Themis [59] majaslapa
pieejamais atbalstito testu saraksts satur 27 dazadus testus. Tacu, autoru [60] darba izveidotais
saraksts satur 20 testus, no kuriem daudzi atkartojas. Seit eksisté ar cits izaicinajums — ka pareizi
izveidot testu sarakstu ontologijai, ar kuru nekad nav stradats un kuras saturs nav zinams? Vai ir
pareizi meginat ieklaut visus rikos atbalstitus testus, vai tomér koncentréties uz kadiem ontologijai
specifiskiem aspektiem?

Saja darba aprakstito metodi ir iesp&jams pétit un attistit talak. Daudzi pétijumi ontologiju
izveido$anas un novértéianas joma ir rakstijusi par automatizétu novértésanas riku trikumu. So
metodi varétu attistit talak un no tas izveidot vienu riku, kas apvieno Saja darba apskatitos
valide$anas un verificé$anas mehanismus. Sads riks palidzetu daudz atrak un efektivak realizet

ontologiju novértésanas procesu.
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Izstradajot $So magistra darbu, autors apguva prasmes stradat ar tadiem ontologiju
novértésanas rikiem ka Themis, OOPs!, Protege un TDDOnto. Turklat, autors iemacijas rakstit
SPARQL vaicajumus Protege rika. Lidz §im autors nekad nebija stradajis ar Themis, OOPs! un
TDDOnto. Turklat, autoram bija loti limit€tas zinaSanas par Protege riku un SPARQL vaicajumu

valodu.
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PIELIKUMI

1. pielikums

Themis rika majaslapa péc OBI ontologijas ielades méginajuma.

vailable +

themis.linkeddata.es

Service Unavailable

The server is temporarily unable to service vour request due to maintenance downtime or capacity problems. Please try again later.

ECO pirmie 6 testi ar Themis un pirma klada.

See the glossary of terms 1 Remov

D Check the tests

ou can load a test suite from a URL, adding an RDF file that uses the VTC ontology.

Load from file

Or you can copy the test suite code, if the test suite uses the

Or you can add the tests directly. To add more than one test separate them by using *".

The following link shows all the supporied tests. In this other link you can also find some examples that can be useful to propose tests

ECO_0007225 subClassQf ECO_0000130

)

Something went wrong. Check that the onfology doesn't have any inconsistencies or unsatisfiable classes

Important information

The test syniax is case sensitive (e.g_, Sensor and sensor are detecied as different ferms)

For generating the tests you have to use the glossary of terms (you can change it}

The test syntax is available here. You should insert the terms between brackets {"e.g., [Class] — Senso
changed

Terms in red indicate that they dont exist in the ontology, while the terms in
specified in the ferm

= The result does not indicate that the test is not passed, but that something may be missing

while the italised terms (e.g., fype) are keywords that cannot be

ange indicate that the term exist in the ontology but the type (e g_, class or individual) is not the

Tests results

Test Result Problem

RO_0002222 type Properly [ Passen | None 2
ECO_9000000 type Property | Fassen | None 5
ECO_28000001 type Property  Passen | None &
ECO_0001309 type Class m None 5
ECO_0007742 type Class | Passen | Nong =
ECO_0007234 type Class [ Passen | None 2
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ECO pirmie 6 testi ar Themis un otra kluda.

®

* hitp:/ipurl.cbalibrary org/obaleca.awl ¥ See the glossary of terms 1 Remove

Check the tests
“You can load a fest suite from a URL, adding an RDF file that uses the VTC ontology.

d from URI

Or you can copy the test suite code, if the test suife uses the VTC ontology

Load from file
£
Or you can add the tests directly. To add more than one test separate them by using
The following link shows all the supported tesis. In thiz other link you can also find some examples that can be useful to propose tests.
ECO_0000000 gigjointyith ECO_0000217 e

Something went wrong. Check that the entology doesn't have any inconsistencies or unsatisfiable classes

Important information

The test syntax is case sensitive (e.g., Sensor and sensor are defected as different terms)

For generating the tests you have fo use the glossary of terms (you can change it)

The test syntax is available here. You should insert the terms between brackets ("e.g.. [Class] — Sensor"). while the italised terms (e.g., {ype) are keywords that cannot be
changed

Terms in red indicate that they don't exist in the entology, while the terms in orange indicate that the term exist in the ontology but the type (e.g.. class or individual) is not the
specified in the term

The [T result does not indicate that he test is not passed. but that something may be missing

Tests results

Test Result Problem
RO_0002222 type Property Passed MNone .
(i
ECO_9000000 type Property None .
(i
ECO_2000001 type Property None —
(i
ECO_0001308 type Class Nong .
(i
ECO_0007742 type Class None .
(i
ECO_0007234 type Class None .
(i
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®

ECO pirmie 6 testi ar Themis un tresa klida.

+ hiip:ipurlcbolibrary.argfobolaco.owl W See the glossary of terms 1 Remave

Check the tests
You can load a test suite from a URL, adding an RDF file that uses the VTC ontology.

d from URI

Or you can copy the test suite code, if the test suite uses the VTC ontology.

Load from file
i
Oryou can add the tests directly. To add more than one test separate them by using *;".
The following link shows all the supporied fesis. In this other link you can also find some examples that can be useful to propose tests.
BFO_0000062 domain BFO_0000003 Check

Something went wrong. Check that the enfology doesn't have any inconsistencies or unsatisfiable classes

Important information

The test syntax is case sensitive (e.g., Sensor and sensor are detected as different terms)

For generafing the tests you have to use the glossary of terms (you can change it)

The test syntax is available here. You should insert the terms between brackets ("e.g.. [Class] — Sensor"), while the italised terms (e.g., fype) are keywords that cannot be
changed

Terms in red indicate that they don't exist in the ontology, while the terms in orange indicate that the term exist in the ontology but the type (e.g.. class or individual) is not the
specified in the term

The [[IIIEETT result does not indicate that the test is not passed, but that something may be missing

Tests results

Test Result Problem
RO_0002222 type Property Passed Mone —
m
ECO_9000000 type Property HNong —
m
ECO_9000001 type Property None —
m
ECO_0001308 type Class Nong —
o
ECO_0007742 type Class None _
m
ECO_0007234 type Class None .
m
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GENO testi ar Themis

Tests results

Test Result Problem

GENC_0000722 subClassOf GENO_0000783 some GENO_00007582 The terms in the test are not defined in the ontology &
GENQ_0000823 SubClassOf IAQ_0000219 some GENC_D000516 The terms in the test are not defined in the entology 5
GENO_0000002 subClassOf GENO_0000683 some GENO_0000036 The terms in the test are not defined in the entology 5
1AC_0000424 type Property The terms in the test are not defined in the ontology &
1A0_0000219 type Property None 5
GENC_0000823 subClassOf IAO_0000219 some GENC_0000516 The terms in the test are not defined in the ontology &
GENQ_0000611 sUBC1assOT GENO_0000899 The terms in the test are not defined in the entology &
GENQ_0000823 subClassOf GENO_0000897 The terms in the test are not defined in the ontology &
GENG_0000885 subClassOf GENO_0000823 The terms in the test are not defined in the entology 5
GENO_0000022 type Class None 5
GENC_0000702 type Class The terms in the test are not defined in the ontology &
GENQC_0000921 type Class The terms in the test are not defined in the ontology &

Tests results

Test Result Problem

GENO_0000815 disjointWith The terms in the test are not defined in _
GENO_0000702 the ontology o
BFC_0000019 disjointwith The terms in the test are not defined in —
BFO_0000017 the ontology m
BFC_000002 disjointWith The terms in the test are not defined in —
BFO_000003 the ontology m

10 Clean results

Export test suite
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Tests results

Test Result Problem
IAC_0000425 type The terms in the test are not defined in the ontology .
Property m

Add the code of the ontology to be validated

Load from file

+ htipuiipurl.cbolibrary.orglobolgena. owl W See the glossary of terms 1l Remove

@ Check the tests

*fou can load a test suite from a URL, adding an RDF file that uses the VTG ontology.

Load from file

Or you can copy the test suife code, if the test suite uses the VTC ontology.

Or you can add the tesis directly. To add more than one test separate them by using =;".

The following link shows all the supported tests. In this other link you can also find some examples that can be useful to propose tests

)
GENO_0000434 type 1A0_0000102

)
Something went wrong. Check that the ontology doesn't have any inconsistencies or unsatisfiable classes

Important information

The test syniax is case sensitive (2.g.. Sensor and sensor are detected as different terms)

For generating the fests you have o use the glossary of terms (you can change it)

The test syntax is available here. You should insert the terms between brackets ("e g.. [Class] — Sensor”), while the italised terms (e.g.. fype) are keywords that cannot be
changed

Terms in red indicate that they don't exist in the ontology, while the terms in orange indicate that the term exist in the ontology but the type (2.g.. class or individual) is not the
specified in the ferm

The [T result does not indicate that the test is not passed, but that something may be missing

Tests results

Test Result Problem

GEMNO_0000966 domain GENC_0000515 Undefined terms The terms in the test are not defined in the ontology —
m

GEMNO_0000239 range GENO_0000702 Undafined tarms The terms in the test are not defined in the ontology —
m

GENO_0000921 type Class Undafined tarms The terms in the test are not defined in the ontology —
m
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DIDEO testi ar Themis

@ Load the ontology

Add the URI of the enfology to be validated:

iot linkeddata.es/deficore d from URI

Add the code of the ontology fo be validated:
Load from file
P

hiip:

+ hitp:/ipurl bolibrary. orgloboidideciriease/2022-06- 14idideo. owd W See the glossary of terms 1 Remove

@ Check the tests

You can load a test suite from a URL, adding an RDF file that uses the VTC ontology.

Or you can copy the test suite code, if the test suite uses the WVTC ontology.

Or you can add the tests directly. To add more than one test separate them by using ™;".

The following link shows all the supported tests. In this other link you can also find some examples that can be useful to propose tests

Something went wrong. Check that the ontology doesn't have any inconsistencies or unsatisfiable classes

Add the code of the onfolegy to be validated

hes
Load from file
A
Load from file
4
DIDEC_00000010 type Class

Something went wrong. Check that the ontology doesnt have any inconsistencies or unsatisfiable classes

 hitpolipurt obalibrary.orgloboldidenelease/2022-06-14/didec.owd W See the glossary of terms il Remove

@ Check the tests

“You can load a test suite from a URL, adding an RDF file that uses the VTC ontology.

d from URI
Load from file
A
ck
om URI

DIDEC_00000149 type Class
i

Or you can copy the test suite code, if the test suite uses the VTC ontology.

Or you can add the tests directly. To add more than one fest separate them by using ™"

The following link shows all the supported fests. In this other link you can also find some examples that can be useful fo propose tests.

Important information

The test syniax is case sensitive (e.g., Sensor and sensor are defected as different terms)

For generating the tests you have to use the glossary of terms (you can change it)

The test syntax is available here. You should insert the terms between brackets {"e g., [Class] — Sensor"). while the italised terms (e.g., fype) are keywords that cannot be
changed

Terms in red indicate that they don't exist in the entology, while the terms in orange indicate that the term exist in the enfology but the type (e .g., ¢lass or individual) is not the
specified in the term

The [[TITEEIT70 result does not indicate that the test is not passed. but that something may be missing

Tests results

Test Result Problem
DIDEC_00000010 type Property The terms in the test are not correctly defined in the —
ontology m

T Clean results

Export fest suite
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+ hitp:i/purl abolibrary. orglobo/didenrelzase2022-06- 14/dideo.owl W See the glossary of terms. il Remove

® Check the tests

You can load a test suite from a URL, adding an RDF file that uses the VTC ontolegy.

2
Load from URI

Or you can copy the test suite code, if the test suite uses the VTC ontology.

Load from file
A
Or you can add the tests directly. To add more than one fest separate them by using *;".
The following link shows all the supported tesis. In this other link you can also find some examples that can be useful fo propose tests
DIDEO_D0000034 sybGlasstf BFO_0000016 o

Something went wrong. Check that the onfology doesn't have any inconsistencies or unsatisfiable classes

Important information

The test syntax is case sensitive (e.g., Sensor and sensor are detected as different terms)

For generating the fests you have fo use the glessary of terms (you can change it)

The test syntax is available here. You should insert the terms between brackets ("e.g., [Class] — Sensor”), while the italised terms (e.g., fiype) are keywords that cannot be
changed

Terms in red indicate that they don't exist in the ontology, while the terms in orange indicate that the term exist in the onfology but the type (2.9, class or individual) is not the
specified in the term

The result does not indicate that the test is not passed, but that something may be missing

Tests results

Test Result Problem
DIDEC_00000010 type Property The terms in the test are not correctly defined in the .
ontology (]

I Clean resulis

@ Export test suite
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Test

HSO_0000314 disjointWith HSO_0000313

OBI_0000070 disjeintWith OE1_0000339

BFO_0000016 disjeint\With BFO_0000023

UBERCN_0000913 subClassCf BFO_0000050 some
UBERON_0000479

UBERCN_0007779 subClassCf RO_0002494 some
UBERCN_0001969

UBERCN_0000178 subClassOf BFO_0000051 some
UBERCN_0001969

SI0_000666 subClassOf ENVO_01000855

BFO_0000008 subClassOf BFO_0000003

BFO_0000006 subClassOf BFQ_0000141

BSPO_0000105 type Property

HS0_0000307 type Property

HS0_0000376 type Property

HSO_0000383 type Class

EFO_0000140 type Class

H=0_0000247 type Class

Result
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Problem

The terms in the test are not defined in the ontology

The ferms in the test are not defined in the ontology

The terms in the test are not defined in the ontology

The terms in the test are not defined in the ontology

The terms in the test are not defined in the ontology

The ferms in the test are not defined in the ontology

The ferms in the test are not defined in the ontology

The terms in the test are not defined in the ontology

The terms in the test are not defined in the ontology

None

HNone

HNone

The terms in the test are not defined in the ontology

The terms in the test are not defined in the ontology

The ferms in the test are not defined in the ontology
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@ Check the tests

You can load a test suite from a URL, adding an RDF file that uses the VTC ontology.

ad from URI

Or you can copy the test suile code, if the test suite uses the VTC ontology.

Load from file
¥
Or you can add the tests directly. To add more than one test separate them by using *;".
The following link shows all the supporied tesis. In this other link you can also find some examples that can be useful to propose tests.
EFO_0000055 range BFO_0000017 : Check

Important information

The test syniax is case sensitive (e.g., Sensor and sensor are detected as different terms)

For generating the tests you have fo use the glessary of terms (you can change it)

The test syntax is available here. You should insert the terms between brackets ("e.g.. [Class] — Sensor"), while the italised terms (e.g.. fype) are keywords that cannot be
changed

Terms in red indicate that they don't exist in the ontology, while the terms in orange indicate that the term exist in the onfology but the type (e.g_, class or individual) is not the
specified in the term

The [[FEEIITITT result does not indicate that the test is not passed, but that something may be missing

Tests results

Test Result Problem

BFO_0000055 range BFO_0000017

S
]

The terms in the test are not defined in the ontology

[
HS0_0000201 domain HSO_0000001 The terms in the test are not defined in the ontolegy &
GBAZ_D0002345 Type NCIT_C25464 The terms in the fest are not defined in the ontology &
GAZ_00002828 Type NCIT_C25464 Undefined terme The terms in the test are not defined in the ontology &
GAZ_D0002938 Type NCIT_C25464 Undefined ferma The terms in the test are not defined in the ontology &
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@ Check the tests

You can load a test suite from a URL, adding an RDF file that uses the VTC ontology.

ad from URI

Or you can copy the test suite code, if the test suite uses the VTC ontology.

Load from file
P
Or you can add the tests directly. To add more than one test separate them by using *;".
The following link shows all the supported tests. In this other link you can also find some examples that can be useful fo propese tests
EFO_0000144 sybClassQf BFO_0000015 Check

Something went wrong. Check that the ontology doesn't have any inconsistencies or unsatisfiable classes

Important information

The test syntax is case sensitive (e.g., Sensor and sensor are detected as different terms)

For generating the fests you have to use the glossary of terms (you can change it)

The test syntax is available here. You should inseri the terms between brackets {"e.g.. [Class] — Sensor"), while the italised terms (e.g.. fypk) are keywords that cannot be
changed

Terms in red indicate that they don't exist in the onfology, while the terms in crange indicate that the term exist in the ontology but the type (e.g., class or individual) is not the
specified in the term

The [T result does not indicate that the test is not passed, but that something may be missing

Tests results

Test Result Problem
RO_0000081 type Property Mone .
m
RO_0002215 type Property MNone .
m
RO_0001025 type Property MNone .
m
IDO_0000594 type Class Mone .
m
IDO_0000469 type Class Mone .
m
ID0_0000484 type Class Hone .
m
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@ Check the tests

You can load a fest suite from a URL, adding an RDF file that uses the VTG ontology

Load from URI

Or you can copy the test suite code, if the fest suite uses the VTC ontology.

Load from file
]
Or you can add the tests directly. To add more than one test separate them by using ="
The following link shows all the supported tesis. In this other link you can also find some examples that can be useful to propose tests
IDO_0000426 digjointWyith IDO_0000453 Check

Something went wrong. Check that the ontology doesnt have any inconsistencies or unsatisfiable classes

Important information

The test syntax is case sensitive (.9.. Sensor and sensor are detected as different terms)

For generating the tests you have fo use the glossary of terms (you can change it)

The test syntax is available here. You should insert the terms between brackets ("e g.. [Class] — Sensor"), while the italised terms (e.g., fype) are keywords that cannot be
changed

Terms in red indicate that they don't exist in the onfology, while the terms in orange indicate that the term exist in the ontology but the type (e.g., class or individual) is not the
specified in the term

The [EEIITTTEN resull does nol indicate that the test is not passed. bul that something may be missing

Tests results

Test Result Problem

RO_0000081 type Property Mone £
RO_0002215 type Property Mone £
RO_0001025 type Property None &
ID0_D000594 type Class Mone :
IDO_0000469 type Class Mong 5
IDC_0000454 type Class Mong £
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@ Check the tests

You can load a test suite from a URL, adding an RDF file that uses the VTG ontology.

ad from URI

Or you can copy the test suite code, if the fest suite uses the VTC ontology.

Load from file
P
Or you can add the tests directly. To add more than one test separate them by using =;".
The following link shows all the supported tesis. In this other link you can also find some examples that can be useful to propose tests
BFO_0000054 range BFO_0000015 Check

Something went wrong. Check that the onfology doesn't have any inconsistencies or unsatisfiable classes

Important information

The test syntax is case sensitive (e.g., Sensor and sensor are detected as different terms)

For generating the fests you have to use the glossary of terms (you can change it)

The test syntax is available here. You should insert the terms between brackets ("e.g., [Class] — Sensor”), while the italised terms (e.g., fype) are keywords that cannot be
changed

Terms in red indicate that they don't exist in the ontology, while the terms in orange indicate that the term exist in the ontology but the type (e.g.. class or individual) is not the
specified in the term

« The [[EEEITITTY result does not indicate that the test is not passed, but that something may be missing

Tests results

Test Result Problem
RO_0000081 type Property Mone —
m
RO_0002215 type Property Mone _
m
RO_0001025 type Properiy Mone .
m
ID0_0000584 type Class Nong .
m
IDO_0000489 type Class MNone —
m
ID0_0000484 type Class Mone _
m
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Check the tests
You can load a test suite from a URL, adding an RDF file that uses the VTC ontology.

Or you can copy the test suile code, if the test suile uses the VTC ontology.

Load from file
P
Or you can add the tests directly. To add more than one test separate them by using ™"
The following link shows all the supported tests. In this other link you can also find some examples that can be useful to propose tests
BFO_0000062 domain BFO_0000003 Check

Important information

The test syntax is case sensitive (e.g.. Sensor and sensor are defecled as different ferms)

For generating the fests you have to use the glossary of terms (you can change it)

The test syntax is available here. You should insert the terms between brackets ("e.g.. [Class] — Sensor”), while the italised terms (e.g., {ype) are keywords that cannot be
changed

Terms in red indicate that they don't exist in the ontology, while the terms in crange indicate that the term exist in the ontology but the type (e.g9., class or individual) is not the
specified in the term

The [T result does not indicate that the test is not passed. but that something may be missing

Tests results

Test Result Problem
BFO_0000062 domain BFO_0000003 Undefined ferme The terms in the test are not defined in the ontolegy —
m
BFO_0000054 range BFO_0000015 | ansent retation | The ontology does not implement the requirement .
associated to the test o
1AD_0000227 type IA0_0000225 Hone _
m
1A0_0000124 fype IA0_0000073 Hone _
m
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1AD_0000410 type 1A0_0000409

BFO_0000002 disjoint\With BFO_0000003

BFO_0000016 disjeint\With BFO_0000023

BFO_000000& disjointWith BFO_0000015

MFOMD_0000041 subClassOf BFO_0000132 some MFOMD_0000025

MF_0000024 subClassOf BFO_D000117 some MF_0000034

MF_0000020 subClassOf BFO_0D000117 some MF_0000017

DOID_0060165 subClassOf DOID_861%

DOID_8986 subClassOf DOID_S35

BFO_0000107 type Property

BFO_0000117 type Property

BFO_0000055 type Property

MFOMD_0000001 type Class

MFOMD_0000025 subClassOf OGMS_0000083

MFOMD_0000041 type Class

MFOMD_0000040 type Class
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Tests results

Test Result  Problem
BTO 0005672 subClassOf RO_0002202 some BTO_0001321 None =
BTO 0003089 subClassOf BFO_0000050 some BTO 0002098 None =
BTO_0000370 subClassOf BFO_0000050 some BTC_0000369 None =
BTO_0003622 subClassOf BTO_0000830 None =
BTO 0001255 subClassOf BTO_0000452 None =
BTO 0004468 subClassOf BTO_0000416 None =
BTO_0001492 type Class None &
BTO_0002603 type Class None =
BTO 0005352 type Class None =
RO_0000053 type Property None =
RO_0003001 type Property None &
BFO_0000054 type Property None =
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CMO_0000T04 subClassOf part_of
some CMO_0000700

CMO_0000047 subClassOf part_of
some CMO_0002334

CMO_0000395 subClassOf part_of
some CMC_0001333

CMQ_0001707 subClassOf
CMO_000170&

CMO_0001756 subClassOf
CMO_0002163

CMO_0000456 subClassOf
CMO_0000227

CMO_0001818 type Class

CMO_0000715 type Class

CMO_0000714 type Class

part_of type Property

CMO testi ar Themis

Tests results

Result

E
E

EEEEEEEEI
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Problem

The ontology does not implement the
requirement associated to the test

The ontology does not implement the
requirement associated to the test

The ontology does not implement the
requirement associated to the test

None

None

None

None

None

None

None

=]

=]

=]

Bb

=]

Bb

=]

=]
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© nard palate cancer

© head and neck cancer

© neart cancer

) nematologic cancer

© pone marrow cancer

© central nervous system hematologic cancer
© dendritic cell thymoma

1 nistiocytic and dendritic cell cancer
© leukemia
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[RTRIRAA 4n error occurred during reasoning 3

SubClass q

) "disease has location’ some lymphoid tissue’
© "hematologic cancer'
£ 'lymphatic system cancer’

General class axioms

SubClass Of (Ancnymous Ancestar)
@ cancer and (‘disease has location’ some "hematopoietic system')
@ cancer and {'disease has location® some ‘immune system’)
@ cancer and (‘disease has location’ some 'lymphoid tissue’)
@ "has symptom’ some inflammation
@ disease and (‘disease has location' some ‘lymphoid tissue')
@ disease and (‘disease has location’ some "hematopoietic system’)
@ disease and (‘disease has location' some immune system’)
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ECO testi ar OOPs!

< &

i@ oopslinkeddata.es,

THEMIS ON PROTEGE

Proxy Error

The proxy server recerved an invalid response from an upstream server.
The proxy server could not handle the request

Reason: Error reading from remote server

Apache Server at oops.linkeddata.es Port 443

GENO testi ar OOPs!

0O0PS! (OntOlogy Pitfall Scanner!) helps you to detect some of the most common pitfalls appearing when developing ontologies.
To try it, enter a URI or paste an OWL document into the text field above. A list of pitfalls and the elements of your ontology where they appear will be displayed.

Scanner by URI: http://purl.obolibrary.org/obo/geno.owl Scanner by URI

oops.linkeddata.es/example/swe_2009-05-09.rdf

Example: htt)

[If you just include the RDF code here, the following Pitfalls will not be
lchecked:
P36. URI contains file extension, P37. Ontology not available, P4@. MNamespace
hijacking
Scanner by RDF

Scanner by direct input:

[l Uncheck this checkbax if you don't want us to keep a copy of your ontology. Go to advanced evaluation

Evaluation results

It is obwious that not all the pitfalls are equally important; their impact in the ontology will depend on multiple factors. For this reason, each

Want to help?

pitfall has an importance level attached indicating how important it is. We have identified three levels: .

= Suggest new pitfalls
= Critical @ : 1t is crucial to correct the pitfall. Otherwise, it could affect the ontology consistency, reasoning, applicability, ete. = Provide feedback
= Important @ : Though not critical for ontology function, it is important to correct this type of pitfall.

= Minor 7 : It is not really a problem, but by correcting it we will make the ontology nicer.
Documentation:

[Expand All] | [Collapse All]

Results for P04:
Results for P08:
Results for P11:
Results for P13:
Results for P20:
Results for P22:
Results for P24:
Results for P30:
Results for P32:
Results for P36:
Results for P39:
Results for P40:
Results for P41:

Creating unconnected ontology elements.
Missing annotations.

Missing domain or range in properties.
Inverse relationships not explicitly declared.
Misusing ontology annotations.

Using different naming conventions in the ontology.
Using recursive definitions.

Equivalent classes not explicitly declared.
Several classes with the same label.

URI contains file extension.

Ambiguous namespace.

Namespace hijacking.

No license declared.
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1 case | Minor

1 case | Minor

130 cases | Important
86 cases | Minor

1 case | Minor
ontology* | Minor

1 case | Important

1 case | Important

4 cases | Minor

ontology* | Minor

ontology* | Critical @

1 case | Critical @

ontology* | Important

= Pitfall catalogue
= User guide
= Technical report

Related papers:

IISWIS 2014
EKAW 2012
ESWC 2012 Demo
Ontoqual 2010
CAEPIA 2009

Web services:
= REST Web Service

Developed by:



DIDEO testi ar OOPs!

Scanner by URL: http://purl.obolibrary.org/obo/dideo/release/2022-06-14/dideo.owl Scanner by URI
Example: http://oops.linkeddata.es/example/swec_2009-05-09.rdf

If you just include the RDF code here, the following Pitfalls will not be

checked:
P36. URI contains file extension, P37. Ontology not available, P4@. Namespace
hijacking
Scanner by direct input: Scanner by RDF]|
4
() Uncheck this checkbox if you don't want us to keep a copy of your ontology. Go to advanced evaluation

Evaluation results
Want to help?

It is obvious that nat all the pitfalls are equally important; their impact in the ontalogy will depend on multiple factors. For this reasan, each

pitfall has an importance level attached indicating how important it is. We have identified three levels: .,

= Suggest new pitfalls
= Critical @ : It is crucial to correct the pitfall. Otherwise, it could affect the ontology consistency, reasening, zpplicability, etc. = Provide feedback
» Important @ : Though not critical for antology functien, it is important to correct this type of pitfall.
= Minor 7 : It is not really a problem, but by correcting it we will make the ontalogy nicer.

Documentation:
[Expand All] | [Collapse All]

Results for P04: Creating unconnected ontology elements. 1 case | Minor © « Pitfall catalogue
Results for P08: Missing annotations. 6 cases | Minor ~ » User g.luide

= Technical report
Results for P11: Missing domain or range in properties. 81 cases | Important ©
Results for P13: Inverse relationships not explicitly declared. 58 cases | Minor © Related papers:
Results for P19: Defining multiple domains or ranges in properties. 1 case | Critical @

= IISWIS 2014
Results for P20: Misusing ontology annotations. 4 cases | Minor . EKAW 2012
Results for P22: Using different naming conventions in the ontology. ontology” | Minor © = ESWC 2012 Demo

= Ontoqual 2010
Results for P29: Defining wrong transitive relationships. 1 case | Critical & » CAEPIA 2009
Results for P30: Equivalent classes not explicitly declared. 2 cases | Important ©
Results for P32: Several classes with the same label. 5 cases | Minor ~ Web services:
Results for P34: Untyped class. 5 cases | Important © « REST Web Service
Results for P36: URI contains file extension. ontology” | Minor ~
Results for P39: Ambiguous namespace. ontology™ | Critical & Developed by:
Results for P41: No license declared. ontology” | Important & "“tﬂl
SUGGESTION: symmetric or transitive object properties. 3 cases Enmnr
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HSO testi ar OOPs!

0O0PS! (OntOlogy Pitfall Scanner!) helps you to detect some of the most common pitfalls appearing when developing ontologies.

To try it, enter a URI or paste an OWL document into the text field above. A list of pitfalls and the elements of your ontology where they appear will be displayed.

Scanner by URI: http://purl.obolibrary.org/obo/hso.owl
Example: http://oops.linkeddata.es/example/swec_2009-05-09.rdf

[If you just include the RDF code here, the following Pitfalls will not be
lchecked:

P36. URI contains file extension, P37. Ontolegy not available, P48. Namespace
hijacking

Scanner by URI

Scanner by direct input: Scanner by RDF

[ Uncheck this checkbox if you don't want us to keep a copy of your ontology.

Evaluation results
It is obvious that not all the pitfalls are equally important; their impact in the ontology will depend on multiple factors, For this reasoen, each
pitfall has an importance level attached indicating how important it is. We have identified three levels:

= Critical @ : 1t is crucial to correct the pitfall. Otherwise, it could affect the ontolegy consistency, reasoning, applicability, etc.
= Important @ : Though not critical for ontology function, it is important to correct this type of pitfall.
= Minor 7 : It is not really a problem, but by correcting it we will make the ontolagy nicer

[Expand All] | [Collapse All]

Results for P04: Creating unconnected ontology elements. 1 case | Minor
Results for P08: Missing annotations. 9 cases | Minor ©
Results for P11: Missing domain or range in properties. 103 cases | Important ©
Results for P13: Inverse relationships not explicitly declared. 103 cases | Minor
Results for P19: Defining multiple domains or ranges in properties. 1 case | Critical @
Results for P22: Using different naming conventions in the ontology. ontology® | Minor ™
Results for P30: Equivalent classes not explicitly declared. 1 case | Important ©
Results for P32: Several classes with the same label. 4 cases | Minor
Results for P36: URI contains file extension. ontology® | Minor ™
Results for P39: Ambiguous namespace. ontology™ | Critical @
Results for P40: Namespace hijacking. 11 cases | Critical @
Results for P41: No license declared. ontology* | Important ©
SUGGESTION: symmetric or transitive object properties. Jcases
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Go to advanced evaluation

Want to help?

= Suggest new pitfalls
= Provide feedback

Documentation:

= Pitfall catalogue
= User guide
= Technical report

Related papers:

DSWIS 2014
EKAW 2012
ESWC 2012 Demo
Ontoqual 2010
CAEPIA 2009

Web services:

= REST Web Service

Developed by:



IDO testi ar OOPs!

DOPS! (OntOlogy Pitfall Scanner!) helps you to detect some of the most common pitfalls appearing when developing ontologies.
To try it, enter a URI or paste an OWL document into the text field above. A list of pitfalls and the elements of your entology where they appear will be displayed.

Scanner by URI: http://purl.obolibrary.org/obo/ido.owl Scanner by URI|
Example: http://oops.linkeddata.es/example/swc_2009-05-09.rdf

If you just include the RDF code here, the following Pitfalls will not be

checked:
P36. URI contains file extension, P37. Ontology not available, P4@. Namespace
hijacking
Scanner by direct input: Scanner by RDF|
P
[0 Uncheck this checkbox if you don't want us to keep a copy of your ontology. Go to advanced evaluation

Evaluation results
Want to help?

It is obvious that not all the pitfalls are equally important; their impact in the ontology will depend on multiple facters, For this reason, each

pitfall has an importance level attached indicating how important it is. We have identified three levels: .

= Suggest new pitfalls
= Critical @ : It is crucial to correct the pitfall. Otherwise, it could affect the ontology consistency, reasening, applicability, etc. = Provide feedback
= Important @ : Though not critical for ontology function, it is important to correct this type of pitfall.
= Minor 7 : It is not really a problem, but by correcting it we will make the ontology nicer.

Documentation:
[Expand All] | [Collapse All]

Results for P04: Creating unconnected ontology elements. 2 cases | Minor * « Pitfall catalogue
Results for P08: Missing annotations. 5 cases | Minor = User guide

= Technical report
Results for P11: Missing domain or range in properties. 23 cases | Important ©
Results for P13: Inverse relationships not explicitly declared. 7 cases | Minor © Related papers:
Results for P22: Using different naming conventions in the ontology. ontology® | Minor

= [ISWIS 2014
Results for P30: Equivalent classes not explicitly declared. 2 cases | Important © . EKAW 2012
Results for P36: URI contains file extension. ontology* | Miner = ESWC 2012 Demo

= Ontoqual 2010
Results for P39: Ambiguous namespace. ontelogy™ | Critical & = CAEPIA 2009
Results for P40: Namespace hijacking. 1 case | Critical @
Results for P41: No license declared. ontology™ | Important © Web services:
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MFOMD testi ar OOPs!

Scanner by URI: http://purl.obolibrary.org/obo/MFOMD.owl Scanner by U
Example: http://oops.linkeddata.es/examplefswc_2009-05-09.rdf

If you just include the RDF code here, the following Pitfalls will not be

checked:
P36. URI contains file extension, P37. Ontology not available, P4@8. Namespace
hijacking
Scanner by direct input: Scanner by RDF
)
[J Uncheck this checkbox if you don't want us ta keep a copy of your ontalogy. Go to advanced evaluatiol

Evaluation results

It is obvious that not all the pitfalls are equally impeortant; their impact in the ontology will depend on multiple factors. For this reason, each

Want to help?

pitfall has an importance level attached indicating how important it is. We have identified three levels: .
= Suggest new pitfalls

= Critical @ : 1t is crucial to correct the pitfall. Otherwise, it could affect the ontology consistency, reasoning, applicability, etc. = Provide feedback
= Important @ : Though not critical for ontology function, it is important to correct this type of pitfall,
= Minor 7 1 It is not really a problem, but by correcting it we will make the ontology nicer.

Documentation:
[Expand All] | [Collapse All]

Results for P03: Creating the relationship "is" instead of using "rdfs:subClassOf", "rdf:type"” or "GWI:STE::'}:CriticaI ~ « Pitfall catalogue
Results for P04: Creating unconnected ontology elements. 2 cases | Minor ~ = User guide

= Technical report
Results for P08: Missing annotations. 18 cases | Minor ~
Results for P11: Missing domain or range in properties. 41 cases | Important © Related papers:
Results for P12: Equivalent properties not explicitly declared. 2 cases | Important ©

§ = IISWIS 2014

Results for P13: Inverse relationships not explicitly declared. 37 cases | Minor « EKAW 2012
Results for P20: Misusing ontology annotations. 4 cases | Minor ~ = ESWC 2012 Demo

= Ontoqual 2010
Results for P22; Using different naming conventions in the ontology. ontology™ | Minor * = CAEPIA 2000
Results for P24: Using recursive definitions. 1 case | Important &
Results for P30: Equivalent classes not explicitly declared. 7 cases | Important © Web services:
Results for P32: Several classes with the same label. 1 case | Minor ~ « REST Web Service
Results for P36: URI contains file extension. ontology* | Minor ©
Results for P39: Ambiguous namespace. ontology* | Critical & Developed by:
Results for P41: No license declared. ontology* | Important &

Il Ontoloav

CMO testi ar OOPs!

00PS! (OntOlogy Pitfall Scanner!) helps you to detect some of the most common pitfalls appearing when developing ontologies.
To try it, enter a URI or paste an OWL document into the text field above. A list of pitfalls and the elements of your ontology where they appear will be displayed.

Scanner by URL: http://purl.obolibrary.org/obo/cmo.obo Scanner by UR
Example: http://oops.linkeddata. es/example/swc_2009-05-09.rdf

If you just include the RDF code here, the following Pitfalls will not be
lchecked:

P36. URI contains file extension, P37. Ontology not available, P4@. Namespace
hijacking

Scanner by direct input: Scanner by R

[l Uncheck this checkbosx if you don't want us to keep a copy of your ontoloay. Go to advanced evaluation

Evaluation results

It is obvious that not all the pitfalls are equally important; their impact in the ontology will depend on multiple factors. For this reason, each

Want to help?

pitfall has an impertance level attached indicating how important it is. We have identified three levels: .
= Suggest new pitfalls

= Critical @ : It is crucial to correct the pitfall. Otherwise, it could affect the ontology consistency, reasoning, applicability, etc. » Provide feedback

= Important @ : Though not critical for antology function, it is important to correct this type of pitfall.

= Minor 7 : It is not really a problem, but by correcting it we will make the ontology nicer. .
Documentation:

[Expand All] | [Collapse All]

Results for P37: Ontology not available on the Web. ontology* | Critical & « Pitfall catalogue
Results for P38: No OWL ontology declaration. ontology* | Important & * User guide

= Technical report
Results for P39: Ambiguous namespace. ontology* | Critical @
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DOID testi ar OOPs!

00PS! (OntOlegy Pitfall Scanner!) helps you to detect some of the most common pitfalls appearing when developing entologies.
To try it, enter a URT or paste an OWL document into the text field above. A list of pitfalls and the elements of your ontology where they appear will be displayed.

Scanner by URI: http://purl.obolibrary.org/obo/doid.owl Scanner by URI
Example: http://oops.linkeddata.es/example/swc_2009-05-09.rdf

t include the RDF code here, the following Pitfalls will not be

P36. URI contains file extension, P37. Ontology not available, P40. Namespace
hijacking
Scanner by direct input: Scanner by RDF
e
[ uncheck this checkbox if you don't want us to keep a copy of your ontalogy. Go to advanced evaluation

Evaluation results

It i1s obvious that not all the pitfalls are equally important; their impact in the ontology will depend on multiple factors, For this reasen, each
pitfall has an importance level attached indicating how important it is. We have identified three levels:

Want to help?

= Suggest new pitfalls
= Critical @ : It is crucial to correct the pitfall. Otherwise, it could affect the ontology consistency, reasoning, applicability, etc. = Provide feedback
= Important @ : Though not critical for ontology function, it is important to correct this type of pitfall.

= Minor © : It is not really a problem, but by correcting it we will make the ontelogy nicer. .
Documentation:

[Expand All] | [Collapse All]

Results for P36: URI contains file extension. ontology™ | Minor = Pitfall catalogue
= User guide
According to the highest importance level of pitfall found in your ontology the conformace bagde suggested is "Minor pitfalls” (see below). = Technical report

You can use the following HTML code to insert the badge within your ontology documentation:

BTO testi ar Protege

< > © bto (http://purl.obolibrary.org/obo/bto/releases /2021-10-26/bto.owl)

Active ontology x | Entities x | Individuals by class x| DL Query x SPARQL Query x|

SPARQL g

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?subject ?label
WHERE { ?subject a owl:Class .
OPTIONAL { ?subject rdfs:label Zlabel }.
FILTER regex( ?label , "1-LN", "i")

} ORDER BY 7subject

subject label
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< > ©® bto (http://purl.obolibrary.org/obo/bto/releases/2021-10-26/bto.owl)

Active ontology x | Entities x| Individuals by class x| DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 [owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?subject ?label
WHERE { ?subject a owl:Class .
OPTIONAL { ?subject rdfs:label ?label } .
FILTER regex( ?label , "11-9", "i")

} ORDER BY ?subject

subject label

< = @ bto (http://purl.obolibrary.org/obo/bto/releases /2021-10-26/bto.owl)

Active ontology x| Entities x | Individuals by class x DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 fowl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchemai#>

SELECT distinct ?subject ?label
WHERE { ?subject a owl:Class .
OPTIONAL { ?subject rdfs:label ?label }.
FILTER regex( ?label , "Limb", "i" )

} ORDER BY ?subject

subject label

CMO_0000019 “proximal hind limb ¢
CMO_0000185 “limb morphological r
CMO_0000186 "distal hind limb circv
CMO_0000187 "distal forelimb circur
CMO_0000188 “forelimb length"AA<
CMO_0000189 "hind limb length"AA <
CMO_0000317 “proximal forelimb cii
CMO_0000387 “forelimb morphologi
CMO_0000388 "hind limb morpholoc
CMO_0000424 "forelimb weight"AA <
CMO_0001494 "hind limb weight"AA.
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< > © bto (http://purl.obolibrary.org/obo/bto/releases/2021-10-26/bto.owl)

Active ontology x| Entities x| Individuals by class x| DLQuery x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?label

WHERE {

7x rdf:type owl:ObjectProperty
OPTIONAL { ?x rdfs:label ?label }.
iI:ILTER regex( ?label , "Realized", "i" )

x label

< > ® bto (http://purl.obolibrary.org/obo/bto/releases/2021-10-26/bto.owl)

Active ontology x[ Entities x] Individuals by class xl DL Query x] SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 /owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?label
WHERE {

?x rdf:type owl:ObjectProperty
OPTIONAL { ?x rdfs:label ?label }.
FILTER regex( ?label , "Prod", "i" )
}

X label
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< > ® bto (http://purl.obolibrary.org/obo/bto/releases/2021-10-26/bto.owl)

Active ontology x Entities x| Individuals by class x| DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 /owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0org/2001/XMLSchema#>

SELECT distinct ?x ?label
WHERE {

?x rdf:type owl:ObjectProperty
OPTIONAL { ?x rdfs:label ?label } .
FILTER regex( ?label , "Bear", "i")
}

X label

< > ® bto (http://purl.obolibrary.org/obo/bto/releases/2021-10-26/bto.owl)

Active ontology x| Entities x | Individuals by class x| DL Query x SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schemai#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label
WHERE {

?x rdfs:subClassOf 7y .
OPTIONAL { ?x rdfs:label ?label }
FILTER regex( ?label , "Lip e", "i")
} ORDER BY 7x
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< > @ bto (http://purl.obolibrary.org/obo/bto/releases /2021-10-26/bto.owl)

Active ontology | Entities x| Individuals by class x| DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 /owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.org/2001/XMLSchema#:>

SELECT distinct ?x ?y ?label
WHERE {

7x rdfs:subClassOf 7y .

OPTIONAL { ?x rdfs:label ?label }
FILTER regex( ?label , "Skin fib", "i")
} ORDER BY ?x

< > @ bto (http://purl.obolibrary.org/obo/bto/releases/2021-10-26/bto.owl)

Active ontology x| Entities xJ Individuals by class x| DL Query x| SPARQL Query x\

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0org/2001/XMLSchema#>

SELECT distinct ?x ?y ?label

WHERE {

7 rdfs:subClassOf 2y .

OPTIONAL { ?x rdfs:label ?label }

FILTER regex( ?label , "Mucosal mast cell”, "i")
} ORDER BY 7x
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< > @ bto (http://purl.obolibrary.org/obo/bto/releases/2021-10-26/bto.owl)

Active ontology x| Entities x | Individuals by class x| DL Query x| SPARQL Query x|
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0org/2001/XMLSchema#>

SELECT distinct ?x ?y ?label

WHERE {

?x rdfs:subClassOf ?y .

OPTIONAL { ?x rdfs:label ?label }
FILTER regex( ?label , "Egg white", "i" )
} ORDER BY 7x

< > ® bto (http://purl.obolibrary.org/obo/bto/releases/2021-10-26/bto.owl)

Active ontology x| Entities x‘ Individuals by class x| DL Query x [ SPARQL Query x‘
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 /owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label

WHERE {

?x rdfs:subClassOf ?y .

OPTIONAL { ?x rdfs:label ?label }
FILTER regex( 7label , "Promontor", "i")
} ORDER BY ?x
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< > @ bto (http://purl.obolibrary.org/obo/bto/releases/2021-10-26/bto.owl)

Active ontology x| Entities x | Individuals by class x| DL Query x| SPARQL Query x|
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 [owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0org/2001/XMLSchema#>

SELECT distinct 7x 7y ?label
WHERE {

?x rdfs:subClassOf ?y .
OPTIONAL { ?x rdfs:label ?label }
FILTER regex( ?label , "LNCaP", "i" )
} ORDER BY 7x

CMO testi ar Protege

< > @ cmo (http://purl.obolibrary.org/obo/cmo// releases /2019-02-19/cmo.owl)

Active ontology x| Entities x| Individuals by class x DL Query x SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 fowl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct 2subject ?label

WHERE { ?subject a owl:Class .

OPTIONAL { ?subject rdfs:label ?label }.

FILTER regex( 7label , "Calculated weight of islet", "i" }
} ORDER BY ?subject

subject label
calculated welght of islet beta cells in duodenal region of pancreas

"calculated weight of Islet beta cells in duodenal region of pancre

< > @ cmo (http://purl.obolibrary.org/obo/cmo/ releases / 2019-02-19/cmo.owl)

Active ontology x| Entities x| Individuals by class x| DL Query x| SPARQL Query x|

SPARQL qu

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http:/ fwww.w3.0rg/2002/07 fowl#>

PREFIX rdfs: <http:/ /www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?label
WHERE {

7x rdf:type owl:ObjectProperty
OPTIONAL { ?x rdfs:label ?label } .

}

label
“part_of"AA <http:/ fwww.w3.0rg/2001 /XMLSchema#string>

part_of
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< > @ cmo (http://purl.obolibrary.org/obo/cmo/releases /2019-02-19/cmo.owl)

Active ontology x  Entities x  Individuals by class x DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 [owl#>

PREFIX rdfs: <http://www.w3,0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label

WHERE {

?x rdfs:subClassOf ?y .

OPTIONAL { ?x rdfs:label ?label }
FILTER regex( ?label , "Adipocyte”, "i" )

} ORDER BY ?x
= Y
< > @ cmo (http://purl.obolibrary.org/obo/cmo/releases [2019-02-12/cmo.owl)

Active ontology x Entities x | Individuals by class x| DL Query x SPARQL Query x

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 /owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label

WHERE {

7x rdfs:subClassOf 2y .

OPTIONAL { 7x rdfs:label ?label }

FILTER regex( ?label , "Pituicyte count", "i")

} ORDER BY ?x

x Y

pituicyte count pituitary gland morphological measurement

lactotroph count to total pituicyte count ratio pituicyte count

lactotroph count to total pituicyte count ratio calculated pituitary gland morphological measurement
< > @ cmo (http://purl.obolibrary.org/obo/cmo/releases /2019-02-19/cmo.owl)

Active ontology x| Entities x | Individuals by class x| DL Query x| SPARQL Query x |

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label

WHERE {

?x rdfs:subClassOf 7y .

OPTIONAL { ?x rdfs:label Zlabel }

FILTER regex( ?label , "Benign liver tumor", “i*)

} ORDER BY 7x
X Y
berign Iver wmor number
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< > @ cmo (http://purl.obolibrary.org/obo/cmo/releases/2019-02-19/cmo.owl)

Active ontology x| Entities x| Individuals by class x DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y 7label

WHERE {

?x rdfs:subClassOf 7y .
OPTIONAL { ?x rdfs:label 7label }
FILTER regex( ?label , "Egg yolk", "i")
} ORDER BY ?x

x

Yy
egg yolk weight, fowl egg yolk measurement, fow!
egg yolk weight, fowl @ part_of some 'egg weight, fowl'

egg yolk height to diameter ratio, fowl

egg yolk measurement, fowl
egg yolk measurement, fowl

egg measurement, fowl

< > @ cmo (http://purl.obolibrary.org/obo/cmo/releases/2019-02-19/cmo.owl)

Active ontology x| Entities x| Individuals by class x| DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label

WHERE {

x rdfs:subClassOf ?y .

OPTIONAL { ?x rdfs:label ?label }

FILTER regex( ?label , "Indirect plasma bilirubin”, "i")

} ORDER BY ?x
X Y
indirect plasma bilirubin level @ part_of some 'total plasma bilirubin level'
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< > @ cmo (http://purl.obolibrary.org/obo/cmo/releases /2019-02-19/cmo.owl)

Active ontology x| Entities x| Individuals by class x| DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07fowl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0org/2001/XMLSchema#>

SELECT distinct ?x ?y ?label

WHERE {

7x rdfs:subClassOf 2y .

OPTIONAL { ?x rdfs:label 7label }

FILTER regex( ?label , "Blood vessel di", "i")

} ORDER BY 7x

x Y

blood vessel diameter blood vessel morphological measurement

blood vessel dilation measurement blood vessel measurement

blood vessel distensibility @ part_of some 'blood vessel resistance measurement'
< > @ cmo (http:/ /purl.obolibrary.org/obo/cmo/releases [ 2019-02-19/cmo.owl)

Active ontology x| Entities x| Individuals by class x| DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http:/ fwww.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http:/ /www.w3.0rg/2002/07owl#>

PREFIX rdfs: <http:/ /www.w3.0rg/2000/01/rdf-schemat>
PREFIX xsd: <http:/ fwww.w3.0rg/2001/XMLSchemad#>

SELECT distinct 7subject ?label
WHERE { 7subject a owl-Class .
OPTIONAL { ?subject rdfs:label 7label } .
FILTER regex{ ?label , "Fractio", "i" }

} ORDER BY ?subject

subject label
ejection fraction “ejection fraction"A# < http:/ fwww.w3.0rg/ 2001 /XMLSchema#string>

“fractional change in blood vessel diameter per unit change in intravascular pres:

< > @ cmo (http:/ /purl.obolibrary.org/obo/cmo/releases/2019-02-19/cmo.owl)

Active ontology x| Entities x‘ Individuals by class x‘ DL Query x‘ SPARQL Query x‘

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 jowl#>

PREFIX rdfs: <http:/ /www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?subject ?label

WHERE { 7subject a owl:Class .

OPTIONAL { ?subject rdfs:label ?label } .

FILTER regex( 7label , "Calculated blood vessel", "i")
} ORDER BY ?subject

subject label

calculated blood vessel endothelium measurement "calculated blood vessel endothelium 1

calculated blood vessel distensibility calculated blood vessel distensibility"
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DIDEO testi ar Protege

< > @ dideo (http://purl.obolibrary.org/obo/dideo/release/2022-06-14/dideo.owl)

Active ontology x| Entities x | Individuals by class x| DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct 7subject 7label
WHERE { ?subject a owl:Class .
OPTIONAL { ?subject rdfs:label ?label } .
FILTER regex(?label , "bioavailab", "i" )
} ORDER BY ?subject

subject label

< > @ dideo (http://purl.obolibrary.org/obo/dideo/release/2022-06-14/dideo.owl)

) derives into
Active ontology xl Entities x[ Individuals by class x{ DL Query x ‘ SPARQL Query x‘

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.,0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?label
WHERE {

?x rdf:type owl:ObjectProperty
OPTIONAL { ?x rdfs:label ?label }
FILTER regex ( ?label , "orga", "i")

}

X label

111



< > @ dideo (http://purl.obolibrary.org/obo/dideo/release/2022-06-14/dideo.owl)

) derives into
Active ontology x| Entities x | Individuals by class x| DL Query x| SPARQL Query x|
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 /owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?label
WHERE {

? rdf:type owl:ObjectProperty
OPTIONAL { ?x rdfs:label ?label }
FILTER regex ( 7label , “cata", "i")

}

x label

< > @ dideo (http://purl.obolibrary.org/obo/dideo/release/2022-06-14/didec.owl)

) derives into

Active ontology x | Entities x| Individuals by class x DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchemad#>

SELECT distinct ?x ?label

WHERE {

?x rdf:type owl:ObjectProperty
OPTIONAL { ?x rdfs:label ?label }
FILTER regex ( ?label , "inhib", "i")

}

X label

< > @ dideo (http://purl.obolibrary.org/obo/dideo/ release/ 202 2-06- 14/ dideo.owl)
) derives into
Active ontology x| Entities x | Indivi by class x| DL Query x| SPARQL Query x

PREFIX rdf: <http:/ /www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 /owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schemai#>
PREFIX xsd: <http:/ /www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label
WHERE {

7 rdfs:subClassOf 7y .
OPTIONAL { 7x rdfs:label ?label }
FILTER regex( abel , "abs", "i*})

} ORDER BY 7x

x v label

ECO_0000267 ECO_0005517 "enzyme-linked immunoab:
ECO_0005581 ECO_0000269 "enzyme-linked immunoab:
ECO_0005581 ECO_0000267 "enzyme-linked immunoab:
ECO_0007488 ECO_0007819 “enzyme-linked immunoab:
ECO_0007488 ECO_0000267 “enzyme-linked immunoab:
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< > @ dideo (http://purl.obolibrary.org/obo/dideo/release/2022-06-14/dideo.owl)

iAcﬁveumology xlErvtih'es x‘ Individuals by class x‘DLQuery x‘SPAHQLQuery x‘

| PARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http:/ fwww.w3.0rg/2002/07 /owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http:/ jwww.w3.0rg/ 2001 /XMLSchema#>

SELECT distinct ?x ?y 7label
WHERE {

?x rdfs:subClassOf %y .
OPTIONAL { ?x rdfs:label Zlabel }
FILTER regex( ?label , “nifed”, "i")
} ORDER BY 7x

M label

< > @ dideo (http://purl.obolibrary.org/obo/dideo/release/2022-06-14/dideo.owl)

Active ontology x‘ Entities x‘ Individuals by class x\ DL Query x | SPARQL Query x‘

SPARQL query.

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http:/ /www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y Zlabel
WHERE {

7x rdfs:subClassOf %y .
OPTIONAL { ?x rdfs:label ?label }
FILTER regex(?label , "bioav", "i")
} ORDER BY 7x

< > @ dideo (http://purl.obolibrary.org/obo/dideo/release/2022-06-14/dideo.owl)

| Active ontology x | Entities x  Individuals by class x DL Query x| SPARQL Query x
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#:>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y 7label
WHERE {

7% rdfs:subClassOf ?y .

OPTIONAL { ?x rdfs:label ?label }
FILTER regex( ?label , "primary", "i" )
} ORDER BY ?x

Y

x
GO0_0044238 metabolic process

G0_0080090 © regulates some GO_0044238
GO_0080090 G0_0019222
0B1_0000811 S0_0000001
0BI_0000845 S0_0000001
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< > © dideo (http://purl.obolibrary.org/obo/dideo/release/2022-06-14/dideo.owl)

Active ontology x| Entities x | Individuals by class x| DL Query x| SPARQL Query x|
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label

WHERE {

?x rdfs:subClassOf 2y .

OPTIONAL { ?x rdfs:label ?label }
FILTER regex(7label , "drug-drug”, "i")
} ORDER BY ?x

< > @ dideo (http://purl.obolibrary.org/obo/dideo/release/2022-06-14/didec.owl)

Active ontology x| Entities x  Individuals by class x DL Query x| SPARQL Query x|

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 /ow|#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.org/2001/XMLSchema#>

SELECT distinct ?x ?y ?label
WHERE {

7x owl:disjointWith 7y .
OPTIONAL { ?x rdfs:label ?label }

} ORDER BY ?x

X vy

continuant occurrent

occurrent ) 'part of some continuant
independent continuant specifically dependent continuant
spatial region site

spatial region continuant fiat boundary
specifically dependent continuant generically dependent continuant
material entity immaterial entity

ECO_0000000 ECO_0000217

ECO_0000033 ECO_0000034

ECO_0000203 ECO_0000218
biological_process planned process

G0_0022411 G0_0022607

assay 0BI_0200000

‘OBI_0000678 OBI_0000681

ORI NONNRTR ORI 0NNNAN2

Execute
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< >

\,' derives into

Active ontology x| Entities x] Individuals by class x[ DL Query x] SPARQL Query x|

@ dideo (http://purl.obolibrary.org/obo/dideo/release/2022-06-14/dideo.owl)

SPARQL q

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT *

WHERE {

7 rdf:type %y .

7y rdf:type 2Class .

optional { ?x rdfs:label ?lab }
optional { ?y rdfs:label ?labl }

}

< > © dideo (http://purl.abolibrary.arg/obo/dideo/release/2022-06- 14/dideo.owl)

Active ontology | Entities x| Individuals by class x| DL Query x| SPARQL Query x|

SPARQL qu

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http:/ /www.w3.0rg/2002/07 fowl#>

PREFIX rdfs: <http:/ /www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchemai#>

SELECT distinct ?x ?range ?domain
WHERE {

7« rdf:type owl:ObjectProperty
optional { 7 rdfs:range 7range }
optional { ?x rdfs:domain 2domain }
]

x range
ECO_3000000 ECO_0000217

negatively regulates

RO_0002213

is_specified_output_of planned process

derives from independent continuant
has_specified_input

concretizes generically dependent continuant
has part

realizes realizable entity

requlates

role of

characteristic of

has functit function

OBI_0000417 objective specification

part of

has_specified_output

nrarace i racnlt af acrurrant
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domain
ECO_0000000

independent continuant
planned process
specifically dependent continuant

process

independent continuant
planned process

planned process
arrirane



< > @ dideo (http://purl.obolibrary.org/obo/dideo/release/2022-06-14/didec.owl)

Active ontology x | Entities x| Individuals by class x| DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 [owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?range ?domain
WHERE {

x rdf:type owl:ObjectProperty
optional {?x rdfs:range ?range }
optional {7x rdfs:domain ?domain }

}

X range

concretizes generically dependent continuant
has part

realizes realizable entity

regulates

role of

characteristic of

has function function

OBI_0000417 objective specification

part of

has_specified_output

process is result of occurrent

participates in occurrent

has role role

is concretized as specifically dependent continuant
has characteristic specifically dependent continuant
realized in process

functinn nf

Execute
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< > @ dideo (http://purl.obolibrary.orgfobo/dideo/release/2022-06-14/dideo.owl)

Active ontology x| Entities x | Individuals by class x DL Query x SPARQL Query x|

SPARQL gue

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 /owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT DISTINCT *

WHERE {

?ind a owl:Namedindividual
optional { 7ind rdf:type ?type }
optional {?type rdfs:label Zlab}

}

ind type

term split owl:NamedIndividual
terms merged owl:NamedIndividual
term imported owl:NamedIndividual
placeholder removed owl:NamedIndividual
failed exploratory term owl:NamedIndividual
ready for release owl:NamedIndividual
metadata incomplete owl:NamedIndividual
metadata complete owl:NamedIndividual
organizational term owl:NamedIndividual
uncurated owl:Namedindividual
pending final vetting owl:NamedIndividual
U0_0000019 owl:NamedIndividual
requires discussion owl:NamedIndividual
to be replaced with external ontology term owl:NamedIndivid ual
example to be eventually removed owl:NamedIndividual
universal owl:Namedindividual
named class expression owl:NamedIndividual
Aafinad rlacc Awl-Namadindivid izl

Execute

< > @ dideo (http://purl.obolibrary.org/obo/dideo/release/2022-06-14/dideo.owl)

Active ontology x | Entities x | Individuals by class x| DL Query x| SPARQL Query x‘

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0org/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?subject ?label
WHERE { ?subject a owl:Class .
OPTIONAL { 7subject rdfs:label ?label } .
FILTER regex(?label , "cryopre", "i")

} ORDER BY ?subject

subject label
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< > @ dideo (http://purl.obolibrary.org/obo/dideo/release/2022-06-14/dideo.owl)

Active ontology xi Entiti

x| Individuals by class x| DL Query x SPARQL Query x|
SPARQL query:

PREFIX rdf: <http://www.w3.0org/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.org/2001/XMLSchema#>

SELECT distinct ?subject ?label
WHERE { ?subject a owl:Class .
OPTIONAL { ?subject rdfs:label ?label } .
FILTER regex(?label , "human", "i")

} ORDER BY ?subject
subject label
< > © dideo (http://purl.obalibrary.org/obo/dideo/release/2022-06- 14/dideo.owl)

Active ontology x| Entities | Individuals by class x| DL Query x| SPARQL Query x|
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 /owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.org/2001/XMLSchema#>

SELECT distinct ?subject ?label

WHERE { ?subject a owl:Class
OPTIONAL { 7subject rdfs:label ?label }
FILTER regex(?label , "cryopre”, "i*)

}

subject label

cryopreserved human hepatocyte population “cryopreserved human hepatocyte population‘@en
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< > @ dideo (http://purl.obolibrary.org/obo/dideo/release/2022-06-14/dideo.owl)

Active ontology x| Entities x | Individuals by class x| DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT ?subject ?object ?label

WHERE { ?subject rdfs:subClassOf ?object
OPTIONAL {?subject rdfs:label ?label}
FILTER regex(?label, "abs", "i")

}

subject object

abstract document part

abstract {'is about' some document

drug absorbability assay assay

absorbability measurement datum (" is about' some 'drug product

drug absorbability assay ) has_specified_input some (absorbability and (‘cha
absorbabiy ———————E EE  iposiion

absorbability measurement datum scalar measurement datum

absorption of material process

DOID testi ar Protege

< > ® doid (http://purl.obolibrary.org/obo/doid/releases /2022-09-29/doid.owl)

Active ontology x| Entities x | Individuals by class x| DL Query x| SPARQL Query x

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchemas#>

SELECT distinct ?subject ?label
WHERE { 7subject a owl:Class .
OPTIONAL { ?subject rdfs:label ?label }.
FILTER regex( ?label , "3-m", "i")

} ORDER BY ?subject

subject label
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< > ® doid (http://purl.obolibrary.org/obo/doid/releases /2022-09-29/doid.owl)

Active ontology x| Entities x Individuals by class x | DL Query x SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?subject ?label
WHERE { ?subject a owl:Class .
OPTIONAL { ?subject rdfs:label ?label } .
FILTER regex( 7label , "acer”, "i")

} ORDER BY ?subject

subject label
< > @ doid (http://purl.obolibrary.org/obo/doid/releases/2022-09-29/doid.owl)

Active ontology x| Entities x| Individuals by class x| DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?subject ?label
WHERE { ?subject a owl:Class .
OPTIONAL { ?subject rdfs:label ?label } .
FILTER regex( ?label , "acheiro”, "i") \

} ORDER BY ?subject
subject label
< > @ doid (http://purl.obolibrary.org/obo/doid/releases /2022-09-29/doid.owl)

Active ontology x| Entities x | Individuals by class x| DL Query x| SPARQL Query x|

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?label

WHERE {

7x rdf:type owl:ObjectProperty
OPTIONAL { ?x rdfs:label ?label } .
FILTER regex( 7label , "disease relat", "i")

x label
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SPARQL guery:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 /owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0org/2001/XMLSchema#>

SELECT distinct ?x ?label

WHERE {

?x rdf:type owl:ObjectProperty
OPTIONAL { ?x rdfs:label ?label } .
FILTER regex( 7label , "derives from", "i* )

1
X label
derives from "derives from"@en

< > @ doid (http://purl.obolibrary.org/obo/doid/releases /2022-09-29/doid.owl)

Active ontology x| Entities x Individuals by class x| DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?label

WHERE {

?x rdf:type owl:ObjectProperty
OPTIONAL { ?x rdfs:label ?label } .
FILTER regex( ?label , "condition”, "i" )
}

X label
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< > @ doid (http://purl.obolibrary.org/obo/doid/releases/2022-09-29/doid.o

Active ontology x Entities x | Individuals by class x DL Query x| SPARQL Query x
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label

WHERE {

2 rdfs:subClassOf 7y .

OPTIONAL { ?x rdfs:label ?label }
FILTER regex( ?label , "Achroma", "i")
} ORDER BY ?x

< > @ doid (http://purl.obolibrary.org/obo/doid/releases/2022-09-29/doid.owl)

Active ontology x | Entities x| Individuals by class x| DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label
WHERE {

?x rdfs:subClassOf 7y .

OPTIONAL { ?x rdfs:label ?label }
FILTER regex(?label , "absolu", "i" )
} ORDER BY 7x
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< > @ doid (http://purl.obolibrary.org/obo/doid/releases/2022-09-29/doid.owl)

Active ontology x| Entities x | Individuals by class x| DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.org/2001/XMLSchema#>

SELECT distinct ?x ?y ?label

WHERE {

?x rdfs:subClassOf 2y .

OPTIONAL { ?x rdfs:label ?label }

FILTER regex( ?label , "primary cong", "i" )
} ORDER BY 7x

< > ® doid (http://purl.obolibrary.org/obo/doid/releases/2022-09-29/doid.owl)

Active ontology x| Entities x| Individuals by class x| DL Query x SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 [owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label

WHERE {

7x rdfs:subClassOf %y .

OPTIONAL { ?x rdfs:label ?label }
FILTER regex( ?label , "hypocho", "i")
} ORDER BY ?x
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< > @ doid (http://purl.obolibrary.org/obo/doid/releases /2022-09-29/doid.owl)

Active ontology x[ Entities x} Individuals by class x} DL Query xl SPARQL Query x‘

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label
WHERE {

7 rdfs:subClassOf 2y .
OPTIONAL { ?x rdfs:label ?label }
FILTER regex( 7label , "pycn", "i" )

} ORDER BY 7x
x Yy
< > @ doid (http:/ /purl.obolibrary.org/obo/doid/ releases /2022-09- 29/ doid.owl)
Active ontology x Entities x | Individuals by class x DL Query x| SPARQL Query x|
SPAI query:
PREFIX rdf: <http:/ /www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http:/ fwww.w3.0rg/2002/07 fowl#>
PREFIX rdfs: <http:/ fwww.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/ 2001/ XMLSchema#>
SELECT distinct 7x ?y Nabel
WHERE {
7x owl:disjointWith 7y .
OPTIONAL { ?x rdfs:label Aabel }
} ORDER BY 2x
% ¥ label
BFO_0000002 @ 'part of' some BFO_0000003 "continuant'@en
BFO_0000002 BFO_0000003 "continuant’@en
BFO_0000003 @ 'part of some BFO_0000002 "occurrent'@en
BFO_0000004 BFO_0000031 "independent continuant’@en
BFO_0000004 BFO_0000020 ‘independent continuant"@en
BFO_0000006 BFO_0000029 "spatial region’@en
BFO_0000006 BFO_0000140 "spatial region'@en
BFO_0000016 BFO_0000023 "disposition"@en
BFO_0000017 BFO_0000019 ‘realizable entity'@en
BFO_0000020 BFO_0000031 “specifically dependent continuant'@en
BFO_0000040 BFO_0000141 "material entity"@en
evidence ECO_0000217 “evidence"Ah < htp:  fwww.w3.0rg/ 2001
ECO_0000033 ECO_0000034 “author statement supported by traceable
ECO_0000203 ECO_0000218 "automatic assertion"an < htep: / fwwnw3.(
GO_0008150 ‘OBLO000011 'biclogical_process”
G0_0022411 C0_0022607 "cellular component disassembly”
OBI_0000070 0BLO200000 “assay’@en
ORI ONNNRTR ORI NONDART “newtinninn nhisctiva®
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ECO testi ar Protege

< > @ eco (http://purl.obolibrary.org/obo/eco/releases/2022-10-10/eco.owl)

Active ontology x| Entities x| Individuals by class x| DL Query x| SPARQL Query x
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?subject

WHERE { ?subject a owl:Class .
OPTIONAL { ?subject rdfs:label 7label } .
FILTER regex( ?label , "4C evidence", "i")
} ORDER BY ?subject

subject
4C evidence

< > @ eco (http://purl.obolibrary.org/obo/eco/releases/2022-10-10/eco.owl)

Active ontology x‘ Entities x| Individuals by class x| DL Query x l SPARQL Query x‘
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0org/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?subject

WHERE { ?subject a owl:Class .
OPTIONAL { ?subject rdfs:label ?label } .
FILTER regex( ?label , "3C evidence", "i")
} ORDER BY 7subject

subject
3C evidence
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< > &® eco (http://purl.obolibrary.org/obo/eco/releases/2022-10-10/eco.owl)

Active ontology x | Entities x | Individuals by class x DL Query x SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0org/2001/XMLSchema#>

SELECT distinct ?subject

WHERE { ?subject a owl:Class .
OPTIONAL { ?subject rdfs:label ?label } .
FILTER regex(?label , "DNA aff", "i")

} ORDER BY ?subject

subject
DNA affinity chromatography evidence

< > © eco (http://purl.obolibrary.org/obo/eco/releases [2022-10-10/eco.owl)

Active ontology x | Entities x | Individuals by class x| DL Query x SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0org/2001/XMLSchemai#>

SELECT distinct ?x
WHERE {
?x rdf:type owl:ObjectProperty }

X
fas yuany

located in

bound_to

preceded by
immediately preceded by
has measurement unit label
is quality measurement of
has grain

quality of
objective_achieved_by
immediately precedes
precedes
is_supported_by_data

is quality measured as
member of

has member

Execute
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< > @ eco (http://purl.obolibrary.org/obo/eco/releases/2022-10-10/eco.owl)

Active ontology x| Entities x| Individuals by class x| DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 /owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x
WHERE {
7x rdf:type owl:ObjectProperty }

X
< > @ eco (http://purl.obolibrary.org/obo/eco/releases/2022-10-10/eco.owl)

Active ontology x| Entities x  Individuals by class x| DL Query x| SPARQL Query x

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label

WHERE {

2 rdfs:subClassOf ?y .

OPTIONAL { ?x rdfs:label ?label }

FILTER regex( ?label , "clinical study evidence used in auto”, "i" )
} ORDER BY ?x

x ¥
clinical study evidence used in automatic assertion experimental evidence used in automatic assertion
clinical study evidence used in automatic assertion clinical study evidence

< > @ eco (http://purl.obolibrary.org/obo/eco/releases/2022-10-10/eco.owl)

Active ontology x‘ Entities x| Individuals by class x| DL Query x‘ SPARQL Query x\

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x 7y ?label
WHERE {

2x rdfs:subClassOf 7y .
OPTIONAL { ?x rdfs:label 7label }

FILTER regex( ?label , "polysome profiling evidence used in automatic ass", "i")

} ORDER BY 7x

X Y

polysome profiling evidence used in automatic assertion experimental evidence used in automatic assertion
polysome profiling evidence used in automatic assertion polysome profiling evidence
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< > @ eco (http://purl.obolibrary.org/obo/eco/releases/2022-10-10/eco.owl)

Active ontology x| Entities x| Individuals by class x| DL Query x| SPARQL Query x|
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label

WHERE {

7% rdfs:subClassOf ?y .

OPTIONAL { ?x rdfs:label ?label }

FILTER regex( 7label , "quantitative macroscopy evidence used in man", "i")

} ORDER BY ?x

X Y

quantitative macroscopy evidence used in manual assertion quantitative macroscopy evidence

quantitative macroscopy evidence used in manual assertion macroscopy evidence used in manual assertion
< > ® eco (http://purl.obolibrary.org/obo/eco/releases/2022-10-10/eco.owl)

Active ontology x| Entities x| Individuals by class x| DL Query x| SPARQL Query x|
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 /owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label

WHERE {

?x rdfs:subClassOf ?y .

OPTIONAL { ?x rdfs:label 2label }

FILTER regex( ?label , "amplification", "i")

} ORDER BY ?x

X Y

amplification of intermethylated sites evidence 0 is_specified_output_of some (assay and (re.
amplification of intermethylated sites evidence @ is about' some 'DNA methylation
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< > @ eco (http://purl.obolibrary.org/obo/eco/releases/2022-10-10/eco.owl)

Active ontology x | Entities x| Individuals by class x| DL Query x|SPARQL Query x|
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>

PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x %y ?label

WHERE {

x rdfs:subClassOf 2y .

OPTIONAL { ?x rdfs:label ?label }

FILTER regex( ?label , "transcriptional”, "i" )
} ORDER BY 7x

x
transcriptional activation assay evidence s_specified_output_of some (assay and (realizes some (concretizes some 'tr

transcriptional activation assay evidence s about' some "core promoter sequence-specific DNA binding \

< > @ eco (http://purl.obolibrary.org/obo/eco/releases/2022-10-10/eco.owl)

Active ontology x | Entities x| Individuals by class x| DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label

WHERE {

7x rdfs:subClassOf ?y .

OPTIONAL { ?x rdfs:label ?label }

FILTER regex( ?label , "cell transfection”, "i" )
} ORDER BY ?x

X
cell transfection experiment evidence

s_specified_output_of some ('in live cell assay’ and (‘has participant' some 'g
cell transfection experiment evidence specified_output_of some (assay and ('has part' some transfection))
cell transfection experiment evidence specified_output_of some (assay and (realizes some (concretizes some 'ge

cell transfection experiment evidence about' some 'regulation of biological process
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< > @ eco (http://purl.obolibrary.org/obo/eco/releases/2022-10-10/eco.owl)

Active ontology x Entities x| Individuals by class x DL Query x SPARQL Query x

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 /owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label
WHERE {

7 owl:disjointWith ?y .
OPTIONAL { ?x rdfs:label ?label }
FILTER regex( ?label , ", "i")

} ORDER BY ?x

x ¥

continuant ) 'part of some occurrent
continuant occurrent

occurrent 0 'part of some continuant
independent continuant generically dependent continuant
independent continuant specifically dependent continuant
spatial region site

spatial region continuant fiat boundary
disposition role

realizable entity quality

specifically dependent continuant generically dependent continuant
material entity immaterial entity

evidence assertion method
author statement supported by traceable reference author statement without traceable support
automatic assertion manual assertion

Entity Match
definition @p'defined class' 1A0:0000420 definition [language. en] A defined class is a class tha
rdis.comment @ 'rapid amplification of cDNA ends polymerase chain reaction evidence' ECO:0001820 rdfs:comment [type: xsd:string] 5' and 3' RACE-PCR 1
rdfslabel @ universal 1A0:0000410 rdfs-label (language: en) universal
EquivalentClasses € 'denotator type" IAD:0000409 ‘denotator type' EquivalentTo {universal, ‘defined clas
< > @® eco (http://purl.obolibrary.org/obo/eco/releases/2022-10-10/eco.owl)

Active ontology x| Entities x | Individuals by class x| DL Query x SPARQL Query x|

SPARQL query

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT *

WHERE {

x rdfitype ?y .

2y rdf:type ?Class .

optional { ?x rdfs:label 7lab }
optional { ?y rdfs:label ?labl }

}
I

X ¥ Class lab

| placeholder removed|

Case sensitive Whole words Ignore white space Regular expression Show all results

| Search in IRIs Search in annotation values Search in logical axioms

Found in Entity Id Match
Display name e 1A0:0000226 Iplaceholdefremoved|
rdfs:label 4 'placeholder removed' JA0:0000226 rdfs:label [language: en] placehold:
EquivalentClasses () 'obsolescence reason specification' 1A0:0000225 'obsolescence reason i ion'
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] uncurated|
Case sensitive Whole words Ignore white space Regular expression Show all results

| Search in IRIs Search in annotation values Search in logical axioms

Found in Entity Id Match
Display name uncurated 1A0:0000124 uncurated|
rdfs:label .uncurated |AD:0000124 rdfs:label [language: en] uncurated
EquivalentClasses ) 'curation status specification’ IAD:0000078 ‘curation status specification’ Equiva
< > © eco (http://purl.obolibrary.org/obo/eco/ releases /2022-10-10/ eco.owl)

Active ontology x | Entities x  Individuals by class x| DL Query x| SPARQL Query x|
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>

PREFIX owl: <http:/ fwww.w3.0rg/2002/07 fowl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schemai#>
PREFIX xsd: <http: / /www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?range ?domain
WHERE {
?x rdf-type owl:ObjectProperty .

?x rdfs:domain ?domain

x range domain
used_in evidence
achieves_planned_objective planned process
has participant occurrent
participates in continuant
function of function
located in @ 'independent continuan
lreceded by e
nracarac nerurrant

< = @® eco (http://purl.obolibrary.org/obo/eco/releases/2022-10-10/eco.owl)

Active ontology x| Entities x| Individuals by class x| DL Query x SPARQL Query x|
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?range ?domain
WHERE {

?x rdf:type owl:ObjectProperty
optional { ?x rdfs:range ?range }
optional {?x rdfs:domain 27domain }

X range

has role role

has participant continuant

is concretized as specifically dependent continuant
bearer of specifically dependent continuant
function of

location of

has value specification value specification
is_specified_input_of planned process

derives into

has quality quality

located in 'independent continuant’ and (not ('spatial region’))
bound_to material entity

preceded by

immediately preceded by
has measurement unit label measurement unit label
is quality measurement of quality

has arain

Execute
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GENO testi ar Protege

< = © geno (http:/ /purl.obolibrary.org/obo/geno/ releases f 2022-08-10/geno.owl)

Active ontology x| Entities x _ Indlividuals by class x DL Query x| SPARQL Query x
SPAR uery:

PREFIX rdf: <http:/ /www.w3.0rg/1999/02/22-rdf-syntax-ns#>

PREFIX awl: <http:/ fwww.w3.0rg/2002/07 jowl#>

PREFIX rdfs: <http:/ fwww.w3.0rg/2000/01/rdf-schemat>
PREFIX xsd: <http:/ /www.w3.0rg/ 2001/ XMLSchema#>

SELECT distinct 7x % 7label
WHERE {

2x owl:disjointWith 7y .
OPTIONAL { 7 rdfs:label Zabel }
FILTER regex (label , "contin”, ")

} ORDER BY 7x

x v label

continuant occurrent “continuant'@en

continuant occurrent “continuant”

continuant @ is part of some accurrent “continuant'@en

continuant @ 'is part of some occurrent “continuant”

independent continuant generically dependent continuant “independent continuant”
independent continuant generically dependent continuant “independent continuant’@en

independent continuant
independent continuant
specifically dependent continuant
specifically dependent continuant

specifically dependent continuant
specifically dependent continuant
generically dependent continuant
generically dependent continuant

"independent continuant”
“independent continuant’@en
"specifically dependent continuant”
*specifically dependent continuant'@en

< > @ geno (http:/ /purl.obolibrary.org/obo/geno/releases /2022-08-10/geno.owl)

Active ontology x| Entities x | Individuals by class x| DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http:/ /www.w3.0rg/2002/07 fowl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?7label

WHERE {

?x owl:disjointWith ?y .
OPTIONAL { 7x rdfs:label 7label }
FILTER regex ( 7label , "quality", "i" )
} ORDER BY 7x

x v Iabel

< > @ geno (http://purl.obolibrary.org/obo/geno/ releases /2022 -08- 10/ geno.owl)

Active ontology x| Entities x| Individuals by class x| DL Query x SPARQL Query x|

SPARQL guery:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 /owl#>

PREFIX rdfs: <http:/ /www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http:/ fwww.w3.0rg/ 2001 /XMLSchemai#>

SELECT distinct ?x 7y ?label

WHERE {

7% owl:disjointwith 2y .

OPTIONAL { ?x rdfs:label 7label }

FILTER regex (7label , "sequence feature", "i" )
1 ORDER BY 7x

x v label
sequence feature location sequence_feature "sequence feature location"@en
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© geno (http:/ /purl.obolibrary.org/obo/geno/releases/2022-08-10/geno.owl)

x| Individuals by class x| DL Query x SPARQL Query x|

|, | Individuals |
roperties g ® Search
iz exploratory term
Case sensitive Whole words Ignore white space Regular expression Show all results
! Search in IRIs Search in annotation values Search in logical axioms
Found in Entity Id Match
Display name
@ 'failed exploratory term' IAO:0000103 'failed exploratory term’
‘editor preferred term' 4 'failed exploratory term’ 1A0:0000103 ‘editor preferred term' [language
rdfs:label 4 'exploratory term’ GENO:0000484 rdfs label [language: en]
@ 'failed exploratory term' 1A0:0000103 rdfs label [language: en] failed ex|
ClassAssertion 4p'exploratory term’ GENO:0000484 ‘exploratory term' Type 'data abo
4 'failed exploratory term' JAO:0000103 'failed exploratory term' Type 'ob)
EquivalentClasses ) "obsolescence reason specification’ 1A0:0000225 ‘absolescence reasen specificatio|

@ geno (http://purl.obolibrary.org/obo/geno/releases /2022-08-10/geno.owl)

x| Individuals by class x | DL Query x| SPARQL Query x|
D Indivi l
Jroperties o ) Search

universal
Case sensitive Whole words Ignore white space Regular expression Show all results

4 Search in IRls Search in annotation values Search in logical axioms
Found [E]
splay nam JAC:0000410 universall
‘editor note' @ 'defined class’ IAQ:0000420 ‘editor note' [language: en] "defin
@ entity BFO:0000001 ‘editor note' [language: en] BFO 2
@ role BFO:0000023 ‘editor note' [language: en] BFO 2
‘editor preferred term' @ universal 1AQ:0000410 ‘editor preferred term’ [language
definition 4 ‘defined class’ 1AQ:0000420 definition [language: en] A define
rdfs:label .universa\ IAO:0000410 rdfs:label [language: en] universa
ClassAssertion @ universal 1A0:0000410 universal Type 'denotator type'
EquivalentClasses ) 'denotator type' 1A0:0000409 'denotator type' EquivalentTo {un

& geno (http://purl.obolibrary.org/obo/geno/releases/2022-08-10/geno.owl)

% Indivi by class x DL Query x| SPARGL Query x
| Datatypes | Indivi |
soperties '@ - @ Search

defined class type

Case sensitive Whole words Ignore white space Regular expression Show all results

¥ Search in IRIs Search in annotation values Search in logical axioms
Found in Entity Id Match

0000871 itor note' Consider if we dont

st aneusomic chromosome' GENO:0000339 ‘editor note’ This 'lost’ chromoso,

() 'variant copy number complement' GENO:0000962 ‘editor note' Note that this ‘variar

environmental system' ENV0:01000254 ‘editor note’ 1. Stub class to serv|

is_allele_of GENO:0000408 ‘editor note' Note that the allele

haplotype block’ GENO:0000898 ‘editor note' Consider whether wi

definition m'is denotator type' 1A0:0000411 definition [language: en] Relates

rdfs:comment ‘obsotete-haptotype-block! CGENO:0000916 rdfs:comment A haplotype block

) genotype GENO:0000536 rdfs:.comment 1. Scope of 'Ceneti
£ seguence_alteration S0:0001059 rdfs:comment 1. A 'sequence alte
mmis_allele_of GENO:0000408 rdfs:.comment To allow users to 1
ClassAssertion .'deﬁned class’ 1A0:0000420 'defined class' Type 'denotator ty
EquivalentClasses & 'denotator type’ 1A0:0000409 ‘denotator type' EquivalentTo {un
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< S ® geno (http://purl.obolibrary.org/obo/geno/releases/2022-08-10/ger

| Active ontology x| Entities x{ Individuals by class x| DL Query x\ SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0org/2001/XMLSchema#>

SELECT distinct ?x ?range ?domain
WHERE {

?x rdf:type owl:ObjectProperty
optional {?x rdfs:range 7range }
optional {?x rdfs:domain ?domain }

}

X range
is_reference_allele_of

has_asserted_phenotype

has_sequence_unit

has_defining_location sequence feature location
is_allele_of
has_sequence biological sequence
< > © gena (http://purl obolibrary.org/obo/geno/releases /2022 -08-10/geno.owl)
Active antology x | Entities x| Indivi by class x| DL Query x| SPARQL Query x|

SPARQL guery

PREFIX rdf: <http:/ fwww.w3.0rg/ 1999702 22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <htp://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?range ?domain
WHERE {

?x rdf:type owl:ObjectProperty
optional {?x rdfs:range ?range }
optional {?x rdfs:domain ?domain }

H

x range domain
has_qualifying_environment

is_genotype_of

is_polymorphic_allele_of polymarphic allele

is downstream of sequence of
is upstream of sequence of
causes or contributes to condition
has subsequence

molecularly controls
obsolete_is_variant_with

has_reference_sequence
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< > @ geno thtep://purl.obolibrary.org/abo/ geno/ releases/ 202208~ 10/geno.owl) [

Active ontology x | Entities x| Individuals by class x| DL Query x| SPARQL Query x

SPARQL qui

PREFIX rdf: <http:/ fwww.w3.0rg/ 19990222 -rdf-syntax-ns#>
PREFIX owl: <http:/ fwww.w3.0rg/2002/07 fowli>

PREFIX rdfs: <http:/ fwww.w3.0rg/2000/01/rdf-schemas>
PREFIX xsdl: <http:/ /www.w3.0ra} 2001/ XMLSchema>|

SELECT distinct ?subject Zlabel
'WHERE { 7subject a owl:Class

OPTIONAL { 7subject ri bel 7label }.

FILTER regexi ?label )

} ORDER BY Zsubject

subject label

biological sequence "biological sequence’@en

obsolete biological sequence or collection “obsolete biological sequence or collection”# <hitp://www.w3.0rg/ 200 1 /XMLSel q

obsolete biological sequence collection
biological sequence unit

blological sequence or set

biological sequence set

“obsolete biological sequence collection”s A <http: //www.w3.0rg/ 200 1 IXMLSchemaitstring>
"biological sequence unit'@en

"blological sequence or set'@en

"biological sequence set@en

< > @ geno (http://purl.obolibrary.org/obo/geno / releases / 2022-08-10/geno.owl) |

Active ontology x Entities x| Individuals by class x DL Query x| SPARQL Query x

PREFIX rdf: <http:/ /www.w3.0rg/ 1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http:/ fwww.w3.0rg/2002/07 /Owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schemad>
PREFIX xsd: <htt www.w3.0rg 2001/ XMLSchema#:>

SELECT distinct Psubject Nabel

WHERE { ?subject a owl:Class .

OPTIONAL { Zsubject rdfs:label Plabel ] .

FILTER regex( flabel , "obsolete genomic feature”, "i" )
} ORDER BY subject

subject label

obsolete genomic feature collection “obsolete genomic feature collection" < http: f fuasw.w3.0rg/ 2001 /XMLSchematstring>

< > @ geno (http://purl.obolibrary.org/obo/geno/releases/2022-08-10/geno.owl)

Active ontology x| Entities x | Individuals by class x| DL Query x| SPARQL Query x|
PARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?label
WHERE {

?x rdf:type owl:ObjectProperty
OPTIONAL { ?x rdfs:label ?label } .
FILTER regex( ?label , "denotes
}

X
denotes

label
"denotes”
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< > © geno (http://purl.obolibrary.org/obo/geno/releases/2022-08-10/geno.owl)

Active ontology x ‘ Entities x| Individuals by class x| DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?label
WHERE {

?x rdf:type owl:ObjectProperty
OPTIONAL { ?x rdfs:label ?label }
FILTER regex( ?label , "expand"
}

X label

< > ® geno (http://purl.obolibrary.org/obo/geno/releases /2022-08-10/geno.owl)

Aotive ontology x| Entities x | Individuals by class x DL Query x SPARQL Query x

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http:/ /www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http:/ /www.w3.0org/2001/XMLSchema#>

SELECT distinct ?x ?y ?label

WHERE {

7x rdfs:subClassOf ?y .

OPTIONAL { ?x rdfs:label Zlabel }
FILTER regex( ?label , "diplotype”, "i" )

} ORDER BY 7x

9 Y label

diplotype @ denotes some ('single locus complement and (‘has member' exactly 2 allele),"diplotype”@en

diplotype allelic genotype “diplotype”@en
< > @ geno (http://purl.obalibrary.org/obo/ geno/releases/ 2022-08- 10/ geno.owl)

Active ontology x Entities x| Individuals by class x| DL Query x SPARQL Query x|

SPARQL query:

PREFIX rdf: <http:/ /www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http:/ fwww.w3.0rg/2002/07 /owl#>

PREFIX rdfs: <http:/ /www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema##>

SELECT distinct 7x 7y 7label
WHERE {

7x rdfs:subClassOf % .
OPTIONAL { 2x rdfs:label ?label }
FILTER regex( ?label , "allelic”, ")
1 ORDER BY 2x

= v

allelic genotype intrinsic genotype

allelic genotype @ denotes some 'single locus complement'

allelic genotype genomic entity

allelic state sequence feature attribute

allelic phase sequence feature attribute

allelic cellular distribution sequence feature attribute “allelic cellular distribution"@en
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< > 4 geno (http:/ /purl.obolibrary.arg/obo/geno/releases /2022-08-10/geno.owl)

Active ontology x | Entities x | Individuals by class x| DL Query x SPARGL Query x|

PREFIX rdf: <http:/ fwww.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http:/ /www.w3.0rg/2002/07owl#>

PREFIX rdfs: <http:/ /www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http:/ fwww.w3.0rg/2001/XMLSchema#>

SELECT distinct 7x 7y 7label
WHERE {

7x rdfs subClassOf 7y .

OPTIONAL { ?x rdfs:label label }

FILTER regex( 7label , "genomic background®, "i* )
1} ORDER BY 2

x
genomic background
genomic background
genomic background
unspecified genomic background

label

"genomic background“@en

*genomic background“@en

"genomic background“@en
“unspecified genomic background"@en

¥

@ 'sequence role' some reference
genomic genotype

@ denotes some "background genome”
genomic background

® geno (http://purl.obolibrary.org/obo/geno/ releases f2022-08- 10/ geno.owl)

Active ontology = | Entities x | Individuals by class x| DL Query x| SPARQL Query x |
SPAR! uery.

PREFIX rdf: <http:/ fwww.w3.0rg/1999/02 /22 - rdf-syntax-ns#>

PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y Mabel

WHERE {

x rdfs:subClassOf 7y .

OPTIONAL { ?x rdfs:label ?label }
FILTER regex( ?label , "allelic gen", "i")
} ORDER BY ?x

x ¥ label

allelic genotype intrinsic genotype “allelic genotype™@en
allelic genotype @ denotes some 'single locus complement’ “allelic genctype™@en
allelic genotype genomic entity “allelic genotype™@en

@ geno (http:/ /purl.obolibrary.org/oho/geno/releases /2022-08-10/geno.owl)

Active ontology x| Entities x Individuals by class x DL Query x| SPARQL Query x|
SPARQ!
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 /owl#>

PREFIX rdfs: <http:/ fwww.w3.0rg/2000/01/ rdf-schema#>
PREFIX xsd: <http:/ /www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x 7y 7label

WHERE {

X rdfs:subClassOf ?y .

OPTIONAL { ?x rdfs:label ?label }
FILTER regex( 7label , "variant allele",
} ORDER BY ?x

X Y label
wvariant allele ) varies_with some ‘reference allele’ “variant allele”

variant allele
variant allele
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< > © geno (http://purl abalibrary org/oho geno releases 12022-08- 10/ genn.owl) B search..

Active ontology x| Entities » | Individuals by class = | DL Query | SPARQL Query x

SPARQL query: TEEE
PREFIX rdf: <http:/ fwww.w3.0rg/ 199902 /22 -rdf-syntax-nsi>

PREFIX owl: <http:] fwww.w3.0rg) 200207 fowl#>

PREFIX rdfs: <http://www.w3.0ra/2000/01/rdf-schema#>
PREFIX xsd: <http: fwiww.w3.org/ 2001/ XMLSchemats

SELECT distinct 7x 7y label
WHERE

X rdfs:subClassOf 2y .

OPTIONAL { 7 rdfs:|abel Habel }
FILTER regex( label , "amino acid", *i")
) ORDER BY 7x

x v label

fcoovan10 £co_ 0000002 "ahosphosing acid analsis evidence"hA <t/ . org/ Z00L XMLScher
ECO_D001243 ECO_0000314 “phosphoamino acid analysis evidence used in manual assertion®AA<http: { fwwy
ECO_ 0001243 ECO_000110% "phosphoamine acid analysis evidence used in manual assertion®As <http: | fwwy,
ECO_D007444 ECO_0007307 “phosphoamina acid analysis evidence used in automatic assertionA <http:/ fw
fco_o007 444 FcoL001109 “PhosphaamInG acis analysis evidence used in automate ssertion A 5-<hp:
amine acid sequence biokogical sequence "aming acid sequence’@en

amine acid sequence 0 has_sequence_unit some ‘amine acid residue’ “amino acid sequence’@en

amino acid residue biological sequence unit "amino acid residue@en

< > ® hso (http://purl.obolibrary.org/obo/hso/2021-12-13/hso.owl)

) superficial_to
Active ontology x| Entities x | Individuals by class x| DL Query x| SPARQL Query x
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0org/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0org/2001/XMLSchema#>

SELECT DISTINCT *
WHERE {

?ind a owl:Namedindividual
optional { 7ind rdf:type ?type }
optional {?ind rdfs:label ?lab}
FILTER regex( ?lab , "Brazil",
}

ind type
Brazil Country
Brazil owl:NamedIndividual
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< > @ hso (http://purl.obolibrary.org/obo/hso/2021-12-13/hso.owl)
 superficial_to
Active ontology x‘ Entities x| Individuals by class x| DL Query x‘ SPARQL Query x

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT DISTINCT *

WHERE {

?ind a owl:Namedindividual
optional { ?ind rdf:type type }
optional {Zind rdfs:label ?lab}
FILTER regex( ?lab , "China", "i")
}

ind type
China Country
China owl:NamedIndividual
Republic of China owl:NamedIndividual
Republic of China Country

< > © hso (http:/fpurl.obolibrary.org/obo/hso/2021-12-13/hso.owl)
) suptiaL

Active ontology x| Entities = Individuals by class x| DL Query x| SPARGL Query x|

SPARQL query:

PREFIX rdf: <http:/fwww.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http:f/www.w3.0rg/2002/07 /owl#>

PREFIX rdfs: <http:/,/www.w3.0rg/2000/01/rdf-schemats>
PREFIX xsd: <http:/ fwww.w3.0rg/2001/XMLSchemat>

SELECT distinct 2x ?range 2domain
WHERE {

7x rdF:type owl:ObjectProperty
optional {7 rdfs:range range }
optional {7 rdfs:demain domain }

x range domain
function of function
has participant eontinuant occurrent

transformation of
ends with

place of exposure organization Surveillance Activity
has surveillance context surveillance context @ surveillance Activity' or 'surveillance protacol
bearer of specifically dependent continuant

target pathogen organism Surveillance Activity

rontinunie with
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< > @® hso (http://purl.obolibrary.org/obo/hso/2021-12-13/hso.owl)

Active ontology x| Entities x | Individuals by class x| DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schemai>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x 7label

WHERE {

x rdf:type owl:Class

OPTIONAL { ?x rdfs:label ?label } .
FILTER regex( label , "contin", "i")
}

X label

generically dependent continuant "generically dependent continuant'@en

continuant “continuant"@en

independent continuant “independent continuant'@en

“contiuant fat boundary

specifically dependent continuant “specifically dependent continuant"@en
< > @ hso (http://purl.obolibrary.org/obo/hso/2021-12-13/hso.owl)

Active ontology x| Entities x | Individuals by class x| DL Query x| SPARQL Query x|
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label
WHERE {

7 rdfs:subClassOf ?y .

OPTIONAL { ?x rdfs:label ?label }
FILTER regex( ?label , "Spatial", "i" )
} ORDER BY 7x

X Y
spatial region immaterial entity
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< > ® hso (http://purl.obolibrary.org/obo/hso/2021-12-13/hso.owl)

Active ontology x Entities x| Individuals by class x| DL Query x SPARQL Query x|
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.org/2001/XMLSchema#>

SELECT distinct ?x ?y ?label
WHERE {

?x owl:disjointWith ?y .

OPTIONAL { ?x rdfs:label ?label }
FILTER regex ( ?label , "Dispo”, "i")

} ORDER BY ?x
X y
disposition role
< > © hso (http://purl.obolibrary.org/obo/hso/2021-12-13/hso.owl)

Active ontology x| Entities | Individuals by class x| DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label
WHERE {

?x owl:disjointWith ?y .

OPTIONAL { ?x rdfs:label ?label }
FILTER regex ( ?label , "Census", "i")
} ORDER BY 7x
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< > @ hso (http://purl.obolibrary.org/obo/hso/2021-12-13/hso.owl)

Active ontology x‘ Entities x‘ Individuals by class x‘ DL Query x| SPARQL Query x‘
SPARQL q

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x range
WHERE {

x rdf:type owl:ObjectProperty .
x rdfs:range 7range

}

x range
is_specified_input_of planned process
0BI_0001938 OBI_0001933
has role role
RO_0000085 function
RO_0000086 quality
is_supported_by data data item
objective_achieved_by planned process
realized in process
1A0_0000221 quality

< > @ hso (http://purl.obolibrary.org/obo/hso/2021-12-13/hso.owl)

| Active ontology x| Entities x| Individuals by class x| DL Query x| SPARQL Query x

SPARQL guery:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0org/2001/XMLSchema#>

SELECT distinct ?subject ?label
WHERE { ?subject a owl:Class .
OPTIONAL { ?subject rdfs:label ?label }.
FILTER regex( ?label , "Extent”, "i")

} ORDER BY ?subject

subject label
Extent of outbreak "Extent of outbreak"@en
< > # hso (http://purl.obolibrary.org/obo/hso/2021-12- 13/ hso.owl)

Active ontology x | Entities x| Individuals by class x DL Query x SPARQL Query x

PREFIX rdf: <http:/ fwww.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http:/ fwww.w3.0rgf2002/07 fowl#>

PREFIX rdfs: <http:/ fwww.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <hup://www.w3.0rg/2001/XMLSchemait>

SELECT distinct 7subject 7label
WHERE { ?subject a owl:Class .
OPTIONAL { ?subject rdfs-lal
FILTER regex( 7label , "Fluid
} ORDER BY ?subject

subject Iabel

fluid specimen “fluid specimer’@en

fluid specimen “fluid specimer’@en

haemolymphatic fluid k tic Auid"AA <htp:// /2001 /XMLSchema#string>
interstitial fluid “interstitial fluid"A <hitp: / fwww.w3.0rg/2 001 /XMLSchemad#string>

synovial fluid “synovial fluid"A% < hitp: / jwww.w3.0rg /2001 (XMLSchemarstring>

bodily fluid “bodily fluid"AA <hitp: fwww.w3.0rg/200 1 [XMLSchemadstring>

mammary gland fluid fsecretion “mammary gland fluid secretion"AA <http:/ fwww.w3.0rg/200 1 XMLSchema#string>
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< > @ hso (http://purl.obolibrary.org/obo/hso/2021-12-13/hso.owl)

Active ontology x| Entities x | Individuals by class x| DL Query x| SPARQL Query x|
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0org/2001/XMLSchema#>

SELECT distinct ?x 7label

WHERE {

7x rdf:type owl:ObjectProperty
OPTIONAL { ?x rdfs:label ?label } .
FILTER regex( 7label , "Available", "i" }

}
X label
available in language "available in langu

< > @ hso (http://purl.obolibrary.org/obo/hso/2021-12-13/hso.owl)

Active ontology x | Entities x| Individuals by class x ' DL Query x| SPARQL Query x|
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?label

WHERE {

7 rdf:type owl:ObjectProperty
OPTIONAL { ?x rdfs:label ?label } .
FILTER regex( ?label , "Sampling", "i")
}

x label

has sampling design "has sampling design"@en

has sampling unit “has sampling unit"@en
applies sampling strategy “applies sampling strategy"@en
sampling stage "sampling stage"@en

< > @ hso (http://purl.obolibrary.org/obohso/ 2021-12-13/hso.owl)
) superficial_to

Active ontology x| Entities x  Individuals by class x DL Query x SPARQL Query x

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>

PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http:/ /www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct 7 7label
WHERE {

7x rdf-type owl:ObjectProperty
OPTIONAL [ ?x rdfs:label Zlabel
FILTER regex( label , "Superfici
}

label

-
001 XbLSchematsui
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< > @ hso (http://purl.obolibrary.org/obo/hso/2021-12-13/hso.owl)

) superficial to
Active ontology x | Entities x| Individuals by class x DL Query x SPARQL Query x

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct 7x ?y ?label

WHERE {

?x rdfs:subClassOf ?y .

OPTIONAL { ?x rdfs:label Zlabel }
FILTER regex(?label , "Temporal”, "i")

} ORDER BY ?x
X Y
temporal region occurrent
spatiotemporal region occurrent
one-dimensional temporal region temporal region
zero-dimensional temporal region temporal region

< > @ hso (http://purl.obolibrary.org/obo/hso/2021-12-13/hso.owl)

) superficial_to

Active ontology x| Entities xl Individuals by class xl DL Query x, SPARQL Query x‘

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 [owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label
WHERE {

?x rdfs:subClassOf ?y .
OPTIONAL { ?x rdfs:label ?label }
FILTER regex( ?label , "Town", "i")

} ORDER BY ?x

X Yy

township dense settlement
township Municipality
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< > @ hso (http://purl.obolibrary.org/obo/hso/2021-12-13/hso.owl)

) superficial_to

Active ontology x| Entities x| Individuals by class x DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label
WHERE {

?x rdfs:subClassOf ?y .
OPTIONAL { ?x rdfs:label ?label }
FILTER regex( ?label , "Blood", "i")
} ORDER BY ?x

X y
blood @ part of some 'hematopoietic system
blood haemolymphatic fluid
bood ———  [@as part some blood plasma
blood plasma haemolymphatic fluid
blood plasma ¢ 'part of some blood
venous blood blood
< > @ hso (http://purl.obolibrary.org/obo/hso/2021-12-13/hso.owl)
) superficial_to

Active ontology x| Entities x | Individuals by class x DL Query x SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label
WHERE {

?x rdfs:subClassOf 7y .
OPTIONAL { ?x rdfs:label ?label }
FILTER regex( ?label , "Transu", "i")

} ORDER BY ?x

X Y

transudate bodily fluid

transudate " develops_from some 'blood plasma’
ransudare @ ransformation of some 'blood plasma
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< > @® hso (http://purl.obolibrary.org/obo/hso/2021-12-13/hso.owl)

) superficial_to
Active ontology x Entities x | Individuals by class x DL Query x SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label
WHERE {

?x rdfs:subClassOf ?y .
OPTIONAL { ?x rdfs:label ?label }
FILTER regex( ?label , "Inters", "i")

} ORDER BY ?x
x y
Interstate/ interprovincial travel surveillance Domestic travel surveillance
interstitial fluid organism substance
< > @ hso (http://purl.obolibrary.org/obo/hso/2021-12-13/hso.owl

> superficial_to

Active ontology x | Entities x | Individuals by class x DL Query x SPARQL Query x
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label
WHERE {

?x owl:disjointWith ?y .

OPTIONAL { ?x rdfs:label ?label }
FILTER regex ( ?label , "Assay", "i" )

} ORDER BY ?x
X Y
assay T g
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< > ® hso (http://purl.obolibrary.org/obo/hso/2021-12-13/hso.owl)
) superficial_to

Active ontology x| Entities xl Individuals by class xl DL Query x\ SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT DISTINCT *

WHERE {

?7ind a owl:Namedindividual
optional { 7Zind rdf:type ?type }
optional {?ind rdfs:label 7lab}
FILTER regex(?lab , "Belg", "i")

}
ind type
Belgium owl:NamedIndividual

IDO testi ar Protege

< > @ ido (http://purl.obolibrary.org/obo/ido/2017-11-03/ido.owl)

Active ontology x| Entities x| Individuals by class x| DL Query x| SPARQL Query x|
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label

WHERE {

?x rdfs:subClassOf 2y .

OPTIONAL { ?x rdfs:label ?label }

FILTER regex( ?label , "infection incide", "i")

} ORDER BY ?x

x ¥

infection incidence 0 inheres in' some 'organism population
infection incidence quality

infection incidence proportion quality

infection incidence proportion ) inheres in' some 'organism population
infection incidence rate (" inheres in' some 'organism population
infection incidence rate quality
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< > @ ido (http://purl.obolibrary.org/obo/ido/2017-11-03/ido.owl)

Active ontology x| Entities x | Individuals by class x| DL Query x| SPARQL Query x|

SPARQL qu

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0org/2001/XMLSchema#>

SELECT distinct ?subject ?label
WHERE { ?subject a owl:Class .
OPTIONAL { ?subject rdfs:label ?label } .

FILTER regex( ?label , "infection incidence", "i")

} ORDER BY ?subject

subject label
< = @ ido (http:/ fpurl.ebolibrary.orgfobo/ido/2017-11-03/ido.owl)

Active ontology x| Entities x | Indivi by class x| DL Query x SPARQL Query x|

SPARQL query:

PREFIX rdf: <http:/ fwww.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http:/ fwww.w3.0rgj 2002/07 fowl#>

PREFIX rdfs: <http:/ /www.w3.0rg/2000/01/rdf-schemat>
PREFIX xsd: <http:/ jwwiw.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x 7y 7label
WHERE {
7x rdfs:subClassOf %y .

OPTIONAL { ?x rdfs:label ?label }
FILTER regex( 7label , “infect”, "I")

} ORDER BY ?x.

x v label

EC0_0001833 ECO_0001830 "Infection assay evidence A <hup: /jwww.w3.org/ 2(
ECD_0001834 ECO_0001831 “infection assay evidence used in automatic assertior
ECO_0001834 ECO_0001833 “infection assay evidence used in automatic assertior
ECO_0001835 ECO_0001832 “infection assay evidence used in manual assertion™
ECO_0001835 ECO_0001833 “infection assay evidence used in manual assertion™
infection material entity “infection”@en

0BI_0000925 arganism “infectious agent’@en

0BI_1110021 0OBI_1110122 “infection process'@en

0BL1110021 @ realizes some OB1110093 "infection process'@en

0BL1110021 @ 'has participant’ some infection “infection process'@en

0BI_1110030  realizes some (OBI_0000319 and (inheres in' some OBL_0000825)) “experimental infection of cell culture’@en
OBI_1110030 OBI_0600000 “experimental infection of cell culture"@en
OBI_1110093 disposition “disposition to infect an arganism’@en
OBI_1110093 @ 'realized in' onty OBI 1110021 ‘disposition to infect an arganism'@en

148



< > @ ido (http://purl.obolibrary.org/obo/ido/2017-11-03/ido.owl)

Active ontology x| Entities x | Individuals by class x| DL Query x| SPARQL Query x|
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label
WHERE {

?x rdfs:subClassOf 7y .
OPTIONAL { 7x rdfs:label ?label }

wown

FILTER regex( ?label , "source", "i" )

} ORDER BY ?x
b3 ¥
source of infection role role
Source of infection role = nheres in' some " material entity
source of infection material entity
< > @ ido (http://purl.obolibrary.org/obo/ido/2017-11-03/ido.owl)

Active ontology x | Entities x| Individuals by class x| DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct 7x ?y ?label
WHERE {

?x rdfs:subClassOf 7y .
OPTIONAL { ?x rdfs:label ?label }
FILTER regex( ?label , "cyto”, "i")

} ORDER BY ?x

X y
FtsZ-dependent cytokinesis reproduction
—ebselete_transeytoesis Obsolete Class
_obsolete_virus-induced cytopathogenesis Obsolete Class
_obsolete_resist phagocytosis in subepithelial space Obsolete Class
cytotoxin toxin
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< > ® ido (http://purl.obolibrary.org/obo/ido/2017-11-03/ido.owl)

Active ontology x| Entities x| Individuals by class x\ DL Query x| SPARQL Query x‘

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label
WHERE {

?x owl:disjointWith ?y .
OPTIONAL { ?x rdfs:label ?label }

} ORDER BY 7x
X y
toxin disposition contagiousness
< > ® ido (http://purl.obolibrary.org/obo/ido/2017-11-03/ido.

Active ontology x| Entities x| Individuals by class x| DL Query x| SPARQL Query x

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label
WHERE {

?x owl:disjointWith ?y .
OPTIONAL { ?x rdfs:label ?label }

} ORDER BY ?x
X Y
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< > @ ido (http:/ /purl.obolibrary.org/obo/ido/2017-11-03/ido.owl)

Active ontology xl Entities xJ Individuals by class x‘ DL Query x\ SPARQL Query x‘
SPARQL query:

PREFIX rdf: <http:/ /www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 /owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchemai#>

SELECT distinct ?x ?y ?label
WHERE {

7x owl:disjointWith ?y .
OPTIONAL { ?x rdfs:label 7label }
FILTER regex( 7label , "ster", "i")
} ORDER BY 7x

< > ® ido (http://purl.obolibrary.org/obo/ido/2017-11-03/ido.owl)

Active ontology x [ Entities x| Individuals by class xl DL Query x| SPARQL Query x ‘
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT *

WHERE {

?x rdf:type ?y .

%y rdf:type 7Class .

optional {?x rdfs:label ?lab}
optional {?y rdfs:label ?labl}

FILTER regex( ?lab , "universal”, "i")

}
X y Class
universal denotator type owl:Class
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< > © ido (http://purl.obolibrary.org/obo/ido/2017-11-03/ido.owl)

Active ontology x| Entities x | Individuals by class x| DL Query x SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.org/2001/XMLSchema#>

SELECT *

WHERE {

?x rdf:type 7y .

?y rdf:type ?Class .

optional {?x rdfs:label ?lab}
optional {?y rdfs:label ?labl}
FILTER regex( ?lab , "placehol”, "i" )
}

X Yy Class
placeholder removed obsolescence reason specification owl:Class
< > ® ido (http://purl.obolibrary.org/obo/ido/2017-11-03/ido.owl)

Active ontology x| Entities x| Individuals by class x| DL Query xl SPARQL Query x

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT *

WHERE {

> rdf:type 7y .

2y rdf:type ?Class .

optional {?x rdfs:label ?lab}
optional {?y rdfs:label ?labl}

FILTER regex(?lab , "uncurate", "i")

}
X y Class
uncurated curation status specification owl:Class
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< > @ ido (http://purl.obolibrary.org/obo/ido/2017-11-03/ido.owl)

Active ontology = Entities x| Individuals by class x| DL Query x| SPARQL Query x|
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http:/ /www.w3.0rg/2002/07 fowl#>

PREFIX rdfs: <http:/ /www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http:/ fwww.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?range ?domain
WHERE {

x rdf:type owl:ObjectProperty
optional {?x rdfs:range 7range }
optional {?x rdfs:domain ?domain }

x range domain
has role role independent continuant
has participant continuant occurrent
is concretized as specifically dependent continuant generically dependent continuant
bearer of specifically dependent continuant
function of function
location of
OBI_0001938 080001933 information content entity
OBI_0000295 0BI_0000011
derives into
has quality quality
located in @ 'independent continuant’ and (not ('spatial region'n) @ 'independent continuant' and (not {'s|
0BI_1110119 material entity material entity
RO_0002087
1A0_0000039 140_0000003
140_0000221 quality 140_0000109
ORI NAANRAT
Execute
< > @ ido (http://purl.obolibrary.org/obo/ido/2017-11-03/ido.owl)

Active ontology x| Entities x | Individuals by class x DL Query x SPARQL Query x

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0org/2001/XMLSchema#>

SELECT distinct ?subject

WHERE { ?subject a owl:Class .
OPTIONAL { ?subject rdfs:label ?label }.
FILTER regex( 7label , "infection inc", "i")
} ORDER BY ?subject

subject

infection incidence

infection incidence proportion
infection incidence rate
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< > @ ido (http://purl.obolibrary.org/obo/ido/2017-11-03/ido.owl)

Active ontology x  Entities x  Individuals by class x | DL Query x SPARQL Query x
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?subject

WHERE { ?subject a owl:Class .
OPTIONAL { ?subject rdfs:label ?label }.
FILTER regex( ?label , "drug su", "i")

} ORDER BY ?subject

subject
drug susceptibility
drug susceptibility of infectious agent

< > @ ido (http://purl.obolibrary.org/obo/ido/2017-11

Active ontology x Entities x| Individuals by class x DL Query x SPARQL Query

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0org/2001/XMLSchema#>

SELECT distinct ?subject

WHERE { ?subject a owl:Class .
OPTIONAL { ?subject rdfs:label ?label } .
FILTER regex( ?label , "direct", "i")

} ORDER BY ?subject

subject

direct host exposure to infectious agent

indirect
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< > ® ido (http:/ /purl.obolibrary.org/obo/ido/2017-11-03/ido.owl)

Active ontology x Entities x | Individuals by class x| DL Query x| SPARQL Query x

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x
WHERE {
7x rdf:type owl:ObjectProperty }

e
regulates

realizes

is concretized as
positively regulates
function of
participates in

has participant

has member
disposition of

results in formation of
located in

2D boundary of

capable of

has output

role of

quality of
has quality

Execute
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< > ® ido (http://purl.obolibrary.org/obo/ido/2017-11-03/ido.owl)

Active ontology x | Entities x| Individuals by class x DL Query x SPARQL Query x

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 /owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0org/2001/XMLSchema#>

SELECT distinct ?x ?y ?label

WHERE {

x rdfs:subClassOf ?y .

OPTIONAL { ?x rdfs:label ?label }
FILTER regex( ?label , "process”, "i" )

} ORDER BY ?x

X Y

process occurrent

process boundary occurrent
< > @ ido (http://purl.obolibrary.org/obo/ido/2017-11-03/ida.owl)

Active ontology x | Entities x| Individuals by class x| DL Query x  SPARQL Query x

SPARQL guery:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#:>
PREFIX owl: <http:/ /www.w3.0rg/2002/07 fowl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01 /rdf-schemai>
PREFIX xsd: <http:/ fwww.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x %y Zlabel

WHERE {

?x rdfs:subClassOf 2y .

OPTIONAL { ?x rdfs:label Alabel }
FILTER regex( ?label , "virulence", "i" )

1 ORDER BY ?x

X v label

_ebsolate_virulence Obsolete Class "_obsolete_virulence"@en
—obsolate_viruence factor Obsolete Class "_obsolete_virulence factor’@en
virulence factor disposition disposition “virulence factor disposition"@en
virulence factor disposition @ inheres in some 'molecular entity “virulence factar disposition"@en
virulence @ inheres in" some "infectious agent "virulence"@en

virulence quality “virulence"@en

virulence factor molecular entity “virulence factar'@en
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< > @ ido (http:// purl.obolibrary.org/obo /ido/2017-11-03/ido.owl)

Active ontology x| Entities x| Individuals by class x| DL Query x SPARQL Query x|
SPAR

PREFIX rdf: <http:f fwww.w3.org/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 fowl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct 2x %y Nabel
WHERE {

2x rdfs:subClassOf 7y .
OPTIONAL { 2 rdfs:label ?al
FILTER regex( 7label , "anti"

1 ORDER BY ?x
x v label
—sbselete_antbiste resistance Obsolete Class “_obsolete_antibiotic resistance’@en
_obsslete_antimicrobial Obsolete Class *_obsolete_antimicrobial'@en
_ebselata_antbistic Obsolete Class “_obsolete _antibiotic'@en
_obsolete_antigenic variation Obsolete Class “_obsolete_antigenic variation'@en
antiseptic role @ Cinheres in' some (material entity’ and (has disposition’ some "antimicrobial “antiseptic role"@en
Cantseptic

< > @ ido (http://purl.obolibrary.org/obo/ido/2017-11-03/ido.owl)

Active ontology x| Entities x | Individuals by class x| DL Query x| SPARQGL Query x|

SPARQL guery:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#:>
PREFIX owl: <http:/ /www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http:/ /www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.org/2001/XMLSchemas#>

SELECT distinct ?x ?y 7label
WHERE {

7x rdfs:subClassOf 2y .

OPTIONAL { ?x rdfs:label ?label }
FILTER regex( ?label , "antisep", "i")
} ORDER BY 7x

x 12 label

OBI testi ar Protege

< > ® obi (http://purl.obolibrary.org/obo/obi/2022-07-11/obi.owl)

Active ontology x| Entities x ' Individuals by class x DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0org/2001/XMLSchema#>

SELECT distinct ?x ?y ?label

WHERE {

 rdfs:subClassOf ?y .

OPTIONAL { ?x rdfs:label ?label }
FILTER regex( ?label , "Autoimune”, "i")
} ORDER BY ?x
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< = ®© obi (http://purl.obolibrary.org/obo/obi/2022-07-11/obi.owl)

Active ontology x Entities x | Individuals by class x| DL Query x| SPARQL Query x
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x 7y ?label
WHERE {

?x rdfs:subClassOf 2y .
OPTIONAL { ?x rdfs:label Zlabel }
FILTER regex( ?label , "BLC", "i")
} ORDER BY ?x

< > @ obi (http://purl.obolibrary.org/obo/obi/2022-07-11/obi.owl)

Active ontology x  Entities x | Individuals by class x DL Query x SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 /owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label

WHERE {

7x rdfs:subClassOf 7y .

OPTIONAL { ?x rdfs:label ?abel }
FILTER regex( ?label , "Specimen", "i")
} ORDER BY ?x
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< > ® obi (http://purl.obolibrary.org/obo/obi/2022-07-11/obi.owl)

Active ontology x| Entities x| Individuals by class x| DL Query x| SPARQL Query x|
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.org/2001/XMLSchema#>

SELECT distinct 7x ?y ?label
WHERE {

7 rdfs:subClassOf ?y .
OPTIONAL { ?x rdfs:label ?label }
FILTER regex( ?label , "Source", "i" )
} ORDER BY 7x

< > @ obi (http://purl.obolibrary.org/obo/obi/2022-07-11/obi.owl)

Active ontology x| Entities x| Individuals by class x| DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.org/2001/XMLSchema#>

SELECT distinct ?x ?y ?label

WHERE {

?x rdfs:subClassOf ?y .
OPTIONAL { ?x rdfs:label ?label }
FILTER regex( ?label , "Patient”, "i")
} ORDER BY ?x
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< > @ obi (http://purl.obolibrary.org/obo/obi/2022-07-11/obi.owl)

Active ontology x| Entities x| Individuals by class x] DL Query x| SPARQL Query x‘

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x 7y ?label
WHERE {

7x owl:disjointWith 7y .
OPTIONAL { ?x rdfs:label ?label }

} ORDER BY ?x

< > @ obi (http://purl.obolibrary.orgfobo/obif2022-07-11/obi.owl)

Active ontology x‘ Entities x] Individuals by class xJ DL Query xl SPARQL Query x |

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 [owl#>

PREFIX rdfs: <http:/ /www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT *

WHERE {

X rdfitype %y .

?y rdf:type ?Class .

optional { ?x rdfs:label ?lab }
optional { ?y rdfs:label ?labl }

}

x v Class lab
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1 UPDA|
< > @ obi (http:/ /purl.obolibrary.org/obo/obi/ 2022-07-11/obi.owl)
Some up)

Active ontology = Entities x Individuals by class x DL Query x SPARQL Query x
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>

PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schemas>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchemait>

SELECT distinct ?x frange ?domain
WHERE {

7x rdf:type owl:ObjectProperty
optional { x rdfs:range ?range }
optional { 7 rdfs:domain ?domain }

x range domain
part_of N
part_of

< > @ obi (http://purl.obolibrary.org/obo/obi/2022-07-11/obi.owl)

Active ontology x| Entities x | Individuals by class x| DL Query x| SPARQL Query x|
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?subject 7label
WHERE { ?subject a owl:Class .
OPTIONAL { ?subject rdfs:label ?label } .
FILTER regex( ?label , "lonize p", "i")

} ORDER BY 7subject

subject label

< > @ obi (http://purl.obolibrary.org/obo/obi/2022-07-11/obi.owl)

| Active onfology x Entities x | Individuals by class x DL Query x| SPARQL Query x|
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 /owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?subject ?label
WHERE { ?subject a owl:Class .
OPTIONAL { ?subject rdfs:label ?label } .
FILTER regex( ?label , "Device", "i")

} ORDER BY 7subject

subject label
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< > @® obi (http://purl.obolibrary.org/obo/obi/2022-07-11/obi.owl)

Active ontology x| Entities x] Individuals by class x] DL Query x| SPARQL Query x‘

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?subject ?label

WHERE { ?subject a owl:Class .
OPTIONAL { ?subject rdfs:label ?label }.
FILTER regex( ?label , "Allel", "i" )

} ORDER BY ?subject
subject label
< > © obi (http://purl.obolibrary.org/obo/obi/2022-07-11/obi.owl)

Active ontology x Entities x | Individuals by class x| DL Query x| SPARQL Query x|
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 /owl|#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0org/2001/XMLSchema#>

SELECT distinct ?x ?label
WHERE {

?x rdf:type owl:ObjectProperty
OPTIONAL { ?x rdfs:label ?label
FILTER regex( ?label , "Has cat"

X label
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< > @ obi (http://purl.obolibrary.org/obo/obi/2022-07-11/obi.owl)

Active ontology x| Entities x | Individuals by class x| DL Query x| SPARQL Query x|

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 /owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http:/ /www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?label
WHERE {
?x rdf:type owl:ObjectProperty

}

X label
part_of
part_of

< > ® obi (http://purl.obolibrary.org/obo/obi/2022-07-11/obi.owl)

Active ontology x| Entities x| Individuals by class x| DL Query x| SPARQL Query x

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http:/ /www.w3,0rg/2001/XMLSchema#>

SELECT distinct 7x ?y ?label

WHERE {

?x rdfs:subClassOf 2y .

OPTIONAL { ?x rdfs:label ?label }

FILTER regex( Zlabel , "Secondary struc”, "i" )
} ORDER BY ?x

x y label
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MFOMD testi ar Protege
< > @ MFOMD (http://purl.obolibrary.org/obo/MFOMD/2020-04-26/MFOMD.owl)

Active ontology x| Entities x{ Individuals by class xl DL Query x‘ SPARQL Query x ‘

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?subject
WHERE { ?subject a owl:Class .
OPTIONAL { ?subject rdfs:label ?label }.

")

FILTER regex(7label , "mental disease”,

} ORDER BY ?subject

subject

mental disease

mental disease course
diagnosis of mental disease

manifestation of a mental disease

< > ® MFOMD (http://purl.obolibrary.org/obo/MFOMD/2020-04-26/MFOMD.owl)

Active ontology x| Entities x| Individuals by class x DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0org/2001/XMLSchema#>

SELECT distinct 7x
WHERE {

?x rdf:type owl:ObjectProperty }

X
realizes
manifestationOf
material basis of at all times
part of occurrent
disposition of at all times
has disposition at some time
part of continuant at some time
has participant at all times
inheres in at all times
realized in
has participant at some time
has proper continuant part at all times
has continuant part at all times
has proper occurrent part
participates in at some time
isAbout
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< > © MFOMD (http://purl.obolibrary.org/obo/MFOMD/2020-04-26/MFOMD.owl)

Active ontology x| Entities x | Individuals by class x| DL Query x| SPARQL Query x

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http:/ /www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label
WHERE {

7 rdfs:subClassOf ?y .
OPTIONAL { ?x rdfs:label ?label }

FILTER regex( ?label , "mental disease”, "i")

} ORDER BY ?x

X ¥
mental disease disease ‘
mental disease course @ has occurrent part’ some "pathological mental process ‘

mental disease course @ realizes some 'mental disease’
mental disease course disease course

diagnosis of mental disease diagnosis
manifestation of a mental disease
manifestation of a mental disease
manifestation of a mental disease

0 realizes some 'mental disease’
0 part of occurrent' some 'mental disease course
manifestation of a disease

< > © MFOMD (http://purl.obolibrary.org/obo/MFOMD/2020-04-26/MFOMD.owl)

Active ontology x| Entities x | Individuals by class x DL Query x| SPARQL Query x

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0org/2001/XMLSchema#>

SELECT distinct ?x ?y ?label

WHERE {

?x rdfs:subClassOf ?y .

OPTIONAL { 7x rdfs:label ?label }
FILTER regex( ?label , "narcolepsy”, "i" )

} ORDER BY ?x

x

]
narcolepsy sleep disorder '

< > @ MFOMD (http://purl.obolibrary.org/obo/MFOMD/2020-04-26/MFOMD.owl)

Active ontology x | Entities x| Individuals by class x| DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07fowl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label

WHERE {

7 rdfs:subClassOf ?y .

OPTIONAL { ?x rdfs:label Zlabel }

FILTER regex( ?label , "Kleine-Levin", "i" }

} ORDER BY 7x

X
Kleine-Levin syndrome

¥
recurrent hypersomnia
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< > @ MFOMD (http://purl.obolibrary.org/obo/ MFOMD/2020-04- 26/ MFOMD.owl)

Active ontology x | Entities x| Individuals by class x| DL Query x| SPARQL Query x|
SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 /owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label
WHERE {

?x rdfs:subClassOf ?y .
OPTIONAL { ?x rdfs:label ?label }

FILTER regex( ?label , "mental process|", "i*)

} ORDER BY 7xx

x y

pathological mental process ) manifestationOf some 'mental disorder’

pathological mental process pathological bodily process

disposition to be agent of mental process disposition

disposition to be agent of mental process " disposition of at all times' some 'mental functioning relate

mental process @ realizes some 'mental disposition'

mental process bodily process

mental process bodily process

mental process { realizes some 'mental disposition'

mental process @ 'has occurrent part' some consciousness
< > ® MFOMD (http://purl.obolibrary.org/obo/MFOMD/2020-04-26/MFOMD.owl)

Active ontology x| Entities x| Individuals by class x| DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0org/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label
WHERE {

7 rdfs:subClassOf ?y .
OPTIONAL { ?x rdfs:label ?label }

FILTER regex( ?label , "seeing", "i" )

} ORDER BY ?xx

x ¥

seeing perception

seeing © has occurrent part’ some 'visual consciousness
seeing @ has occurrent part' some 'visual consciousness
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< > ® MFOMD (http://purl.obolibrary.org/obo/MFOMD/2020-04-26/MFOMD.owl)

Active ontology x| Entities x Individuals by class x| DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct 7x ?y ?label
WHERE {

7x rdfs:subClassOf ?y .
OPTIONAL { ?x rdfs:label ?label }

")

FILTER regex( ?label , "manifestation”,

} ORDER BY ?xx
x y
manifestation of a mental disease " realizes some 'mental disease'
manifestation of a mental disease (" part of occurrent’ some 'mental disease course
manifestation of a mental disease manifestation of a disease
preclinical manifestation of a disease manifestation of a disease
manifestation of a disease quality
clinical manifestation of a disease manifestation of a disease
< > ® MFOMD (http://purl.obolibrary.org/obo/MFOMD/2020-04-26/MFOMD.owl)

Active ontology x| Entities x| Individuals by class x| DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 fowl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?y ?label
WHERE {

7x owl:disjointWith ?y .
OPTIONAL { ?x rdfs:label ?label }

} ORDER BY ?xx

X y

full-blown manic mood episode hypomanic mood episode

full-blown manic mood episode depressed mood episode

realizable entity quality

specifically dependent continuant generically dependent continuant
one-dimensional continuant fiat boundary zero-dimensional continuant fiat boundary
one-dimensional continuant fiat boundary two-dimensional continuant fiat boundary
material entity immaterial entity

temporal region spatiotemporal region

disposition role

continuant occurrent

one-dimensional spatial region three-dimensional spatial region
independent continuant specifically dependent continuant
temporal region process boundary

spatial region continuant fiat boundary

independent continuant generically dependent continuant
two-dimensional spatial region three-dimensional spatial region
7ern—dimencinnal cnatial raninn thrae_dimencinnal snatial reainn

Execute
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< > © MFOMD (http://purl.obolibrary.org/obo/MFOMD/2020-04-26/MFOMD.owl)

Active ontology x | Entities x | Individuals by class x| DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0org/2001/XMLSchema#>

SELECT distinct ?x ?y ?label
WHERE {

7x owl:disjointWith ?y .
OPTIONAL { ?x rdfs:label ?label }

FILTER regex ( ?label , "disp", "i")

} ORDER BY 7x
X Yy
disposition role
< > ® MFOMD (http://purl.obolibrary.org/obo/MFOMD/2020-04-26/MFOMD.owl)

Active ontology x| Entities x | Individuals by class x| DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0org/2001/XMLSchema#>

SELECT distinct ?x ?y ?label
WHERE {

7x owl:disjointWith ?y .
OPTIONAL { ?x rdfs:label ?label }

FILTER regex ( ?label , "contin”, "i" )

} ORDER BY ?x
X Y
continuant occurrent
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< > @ MFOMD (http://purl.obolibrary.org/obo/MFOMD/2020-04-26/MFOMD.owl)

Active ontology x | Entities x | Individuals by class x DL Query x SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 /owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT DISTINCT *

WHERE {

?ind a owl:NamedIndividual
optional { ?ind rdf:type ?type }
optional {?type rdfs:label 7lab}

FILTER regex(?lab , "denot", "i")

}

ind type

named class expression denotator type
named class expression denotator type
universal denotator type
defined class denotator type
defined class denotator type

Execute

< > © MFOMD (http://purl.obolibrary.org/obo/MFOMD/2020-04-26/MFOMD.owl)

Active ontology x‘ Entities x‘ Individuals by class x] DL Query x ‘ SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07 /owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0org/2001/XMLSchema#>

SELECT *

WHERE {

?x rdf:type ?y .

?y rdf:type ?Class .

optional { ?x rdfs:label ?lab }
optional { ?y rdfs:label ?labl }

FILTER regex ( 7lab , "uncura”, "i")

}
X y Class
uncurated curation status specification owl:Class
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< > ® MFOMD (http://purl.obolibrary.org/obo/MFOMD/2020-04-26/MFOMD.owl)

Active ontology x| Entities x | Individuals by class x DL Query x SPARQL Query x|

SPARQL query:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002 /07 /owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

SELECT *

WHERE {

7 rdf:type ?y .

7y rdf:type ?Class .

optional { ?x rdfs:label ?lab }
optional { ?y rdfs:label ?labl }

FILTER regex ( ?lab , "terms merged", "i")

X y Class

terms merged obsolescence reason specification owl:Class
< > @ MFOMD (http://purl obalibrary.org/obo /MFOMD/2020-04- 26/MFOMD.owl)

Active ontology x| Entities x| by class x| DL Query x| SPARQL Query x|

SPARQL query:

PREFIX rdf: <http:f /www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http:/ /www.w3.0ra/2002/07 owl#>

PREFIX rdfs: <http://www.w3.0ra/2000/01/rdf-schema#>
PREFIX xsd: <htep:/ /www.w3.0rg/2001/XMLSchema#>

SELECT 7x 7range ?domain
WHERE {

x rdfs:domain 2domain}

x range domain

SPARQL query:

PREFIX rdf: <http:/ /www.w3.0rg/1999/02/22-rdf-syntax-nsi>
PREFIX owl: <http://www.w3.0rg/2002/07 /owl#>

PREFIX rdfs: <http:/ /www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http:/ fwww.w3.0rg/2001/XMLSchema#>

SELECT distinct ?x ?range ?domain
WHERE {

7x rdf:type owl:ObjectProperty

optional {?x rdfs:range 7range }
optional { ?x rdfs:domain ?domain }

x range domain
realizes

manifestationOf

material basis of at all times
has occurrent part

part of accurrent

disposition of at all times

has disposition at some time
part of continuant at some time
has participant at all times
inheres in at all times.

realized in

has participant at some time
has proper continuant part at all times
has continuant part at all times
has proper occurrent part
participates in at some time
isAbout

inharaenf

Execute
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2. pielikums

Testa piemeéri ar BTO

Testa piemérs

Testa gadijums ar prasibu

BTO 0005352 type Class
BTO_0002603 type Class
BTO_0001492 type Class
BFO 0000054 type Property
RO 0003001 type Property
RO 0000053 type Property

BTO_0004468 subClassOf BTO_0000416
BTO_0001255 subClassOf BTO_0000452
BTO_0003622 subClassOf BTO_0000830

1-LN cell is a Class

11-9-1-4 cell is a Class

Limb is a Class

Realized in 1s a Property
Produced by is a property
Bearer of is a Property

Lip epithelium is an epithelium
Skin fibroblast is a fibroblast
Mucosal mast cell is a mast cell

BTO 0000370 subClassOf BFO 0000050 some BTO 0000369 Egg white 1s a part of some egg
BTO 0003089 subClassOf BFO 0000050 some BTO 0002098 Promontorium tympani is a part of some tympanum
BTO 0005672 subClassOf RO 0002202 some BTO 0001321  LNCaP-C4-2 cell derives from or develops from some LNCaP cell

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

purl.obolibrary.org/obo/emo.obo

Testa pieméri ar CMO

Testa piemérs

Testa gadijums ar prasibu

CMO_0000714 type Class

CMO_0000715 type Class

CMO_0001818 type Class

N/A

N/A

part_of type Property

CMO_0000456 subClassOf CMO_0000227
CMO_0001756 subClassOf CMO_0002163
CMO_0001707 subClassOf CMO_0001706

CMO_0000395 subClassOf part_of some CMO_0001333
CMO_0000047 subClassOf part_of some CMO_0002334
CMO_0000704 subClassOf part_of some CMO_0000700

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Fractional change in blood vessel diameter per unit change in intravascular pressure is a Class
Calculated blood vessel distensibility is a Class

Calculated weight of islet beta cells in duodenal region of pancreas is a Class
N/A

N/A

part_of is a Property

Adipocyte measurement is a cell measurement

Pituicyte count is a pituicyte measurment

Benign liver tumor number is a liver tumor number

Egg yolk weight, fowl is a part of some egg weight, fowl.

Indirect plasma bilirubin level is a part of some total plasma bilirubin level
Blood vessel distensibility is a part of some blood vessel resistance measurement
N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A
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Testa piemeri ar OBI

Testa piemérs

Testa gadijums ar prasibu

OBI_0000373 type Class

OBI_0000654 type Class

OBI_0001352 type Class

OBI_0000999 type Property

OBI_0000846 type Property

OBI 0000107 type Property

OBI_0000896 subClassOf OBI_0000885

OBI_1110054 subClassOf OBI_0000031

OBI_0002461 subClassOf IAO_0000098

OBI 0003070 subClassOf BFO_0000051 some OBI_0000684

Ionize process is a Class

Device setting is a Class

Allele information is a Class

Has category label is a Property

Is member of organization is a Property

Provides service consumer with is a Property

Secodary structure of RNA molecule is a secondary structure of sequence macromolecule
Autoimune disease is a disease

BLC Format is a data format specification

Specimen collection protocol has part in some specimen collection objective

APOLLO_SV 00000522 subClassOf BFO_0000051 some IAO_(Source code repository is part of some source code module
OBI_0000093 subClassOf RO 0000052 some NCBITaxon 9606 Patient role inherites in some Homo sapiens

BFO_0000144 disjointWith BFO_0000182
OBI 0000678 disjointWith OBI 0000681
BFO 0000038 disjointWith BFO 0000148
OBI_0000324 Type IAO_0000098

OBI 0000753 Type OBI 0000835
OBI_0000979 Type OBL 0000963
BFO_0000055 Domain BFO_0000015

RO 0000087 Range BFO 0000023

Process profile is not history

Portioning objective is not separation into different composition objective
One dimensional temporal region is not zero dimensional temporal region
RDF is a data format specification

Waters is a manufacturer

ambidexterous is a categorical label

Realizes domains process

has role ranges role

http://purl.obolibrary.org/obo/geno.owl

Testa pieméri ar GENO

Testa piemérs

Testa gadijums ar prasibu

GENO_0000921 type Class

GENO_0000702 type Class

GENO_0000022 type Class

TAO_0000219 type Property

TAO_0000424 type Property

TAO_0000425 type Property

GENO_0000885 subClassOf GENO_0000823
GENO_0000823 subClassOf GENO_0000897
GENO_0000611 subClassOf GENO_0000899

biological sequence or set is a Class
biological sequence is a Class

obsolete genomic feature collection is a Class
denotes is a Property

expand expression to is a Property

expand assertion to is a Property

diplotype is a allelic genotype

allelic genotype is a genomic entity

genomic background is a genomic genotype

GENO_0000823 subClassOf IAO_0000219 some GENO_000051allelic genotype should denote some single locus complement
GENO_0000002 subClassOf GENO_0000683 some GENO_000(variant allele should vary with some reference allele
GENO_0000722 subClassOf GENO_0000783 some GENO_000( amino acid sequence should have sequence unit of some amino acid residue

BFO_000002 disjointWith BFO_000003
BFO_0000019 disjointWith BFO_0000017
GENO_0000815 disjointWith GENO_0000702
GENO_0000484 type IAO_0000102
TAO_0000410 Type IAO_0000409
TAO_0000420 Type IAO_0000409
GENO_0000966 Domain GENO_0000815
GENO_0000239 Range GENO_0000702

continuant cannot be occurrent

quality cannot be realizable entity

sequence feature location cannot be biological sequence
exploratory term is data about an ontology part
universal is a denotator type

defined class 1s a denotator type

has_mterval domains sequence feature location

has sequence ranges biological sequence
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Testa piemeri ar HSO

Testa piemers

Testa gadijums ar prasibu

HSO_0000383 type Class

BFO_0000140 type Class

HSO_0000247 type Class

HSO_0000376 type Property
HSO_0000307 type Property
BSPO_0000108 type Property
BFO_0000006 subClassOf BEFO 0000141
BFO_0000008 subClassOf BFO_0000003
SIO_000666 subClassOf ENVO_01000658

Extent of outbreak is a Class
Continuant fiat boundry is a Class
Fluid specimen is a Class
Available in language is a Property
Sampling stage is a Property
Superficial is a Property

Spatial region 1s a immaterial entity
Temporal region is an occurrent
Township 1s a dense settlement

UBERON_0000178 subClassOf BFO_0000051 some UBERON_'Blood has part in some blood plasma
UBERON_0007779 subClassOf RO_0002494 some UBERON_01Transudate is transformation of some blood plasma
UBERON_0000913 subClassOf BFO_0000050 some UBERON _Interstial fluid is part of some tissue

BFO_0000016 disjointWith BFO_0000023
OBI_0000070 disjointWith OBI_0000339
HSO_0000314 disjointWith HSO_0000318
GAZ_00002938 Type NCIT_C25464
GAZ_ 00002828 Type NCIT (25464

GAZ 00002845 Type NCIT (25464
HSO_0000301 domain HISO_0000001
BFO_0000055 range BFO_0000017

Disposition is not a role

Assay 1s not planning

Census sampling is not risk-based sampling
Belgium is a Country

Brazil is a Country

China is a Country

Target pathogen domains surveillance activity
Realizes ranges realizable entity

http://purl.obolibrary.org/obo/doid.owl

Testa piemeéri ar DOID

Testa piemérs

Testa gadijums ar prasihu

DOID_0070000 type Class

DOID 0050711 type Class

DOID 0050603 type Class

RO_0040035 type Property

RO_0001000 type Property

RO_0004000 type Property

DOID_0110009 SubClassOf DOID_13911

DOID_13911 SubClassOf DOID_13399

DOID_11776 SubClassOf DOID_1686

DOID_0050593 SubClassOf RO_0004019 some SO_0000704

3-methylglutaconic aciduria type 8 is a Class

aceruloplasminemia is a Class

acheiropody is a Class

disease relationship is a property

derives from 1s a Property

condition has genetic basis in is a property

Achromatopsia 7 is a achromatopsia

achromatopsia is a color blidness

Absolute glaucoma is a glaucoma

primary congential glaucoma is a disease which has basis in some gene

DOID 0080041 SubClassOf IDO_0000664 some GENO_000014 hypochondroplasia has material basis in some autosomal dominant inheritance

DOID_0080038 SubClassOf RO_0002200 some HP_0003510
DOID_0111134 DisjointWith DOID_0111138
DOID_0110957 DisjointWith DOID_0110961
DOID_0110937 DisjointWith DOID_0110940

N/A

N/A

N/A

N/A

N/A

pycnodysostosis has phenotype some severe short stature

congenital generalized lipodystrophy type 1 is not congenital generalized lipodystrophy type 4
Gauchers disease type 1 is not atypical Gauchers disease due to saposin ¢ deficiency
autosomal dominant osteopetrosis 1 is not autosomal recessive osteopetrosis 8

N/A

N/A

N/A

N/A

N/A
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Testa piemeéri ar IDO

Testa piemérs

Testa gadijums ar prasibu

IDO_0000484 type Class

IDO_0000469 type Class

IDO_0000594 type Class

RO_0001025 type Property

RO_0002215 type Property

RO_0000081 type Property

BFO_0000144 subClassOf BFO_0000015

IDO_0000466 subClassOf BFO_0000019

IDO_0000433 subClassOf BFO_0000023

IDO_0000482 subClassOf RO_0000052 some IDO_0000509
IDO_0000635 subClassOf RO_0000052 some BFO_0000040
IDO_0000584 subClassOf RO_0000091 some IDO_0000426
IDO_0000426 disjointWith IDO_0000458

IDO_0000438 disjointWith OGMS_0000031

IDO_0000449 disjointWith IDO_0000580

IAO_0000410 type IAO_0000409

IAO_0000226 type IAO_0000226

IAO_0000124 type IAO_0000078

BFO_0000062 domain BFO_0000003

BFO_0000054 range BFO_0000015

infection incidence rate is a class

drug susceptibility is a class

direct host exposure to infectious agent is a class

located in is a Property

capable of is a Property

role of is a Property

Process profile is a process

virulence is a quality

antiseptic role is a role

infection incidence proportion mheres in some organism population
source of infection role inheres in some material entity

cytotoxin has disposition some toxin disposition

toxin disposition is not contagiousness

invasion disposition is not disease

sterilizing immunity to infectious agent is not passive immunity to infectious agent
universal is denotator type

placeholder removed is obsolescence reason specification
uncurated is curation status specification

preceded by domain occurrent

realized in range process

http://purl.obolibrary .org/obo/dideo/release/2022-06-14/dideo.owl

Testa piemeri ar DIDEQO

Testa piemers

Testa gadijums ar prasibu

DIDEO_00000149 type Class
DIDEO_00000162 type Class
DIDEO_00000010 type Class
DIDEO_00000027 type Property
DIDEO_00000096 type Property
DIDEO_00000090 type Property
DIDEO_00000034 subClassOf BFO_0000016
DIDEO_00000173 subClassOf MOP_0000590
DIDEO_00000169 subClassOf CL_0000010

cryopreserved human hepatocyte population is a class

human liver S9 fraction is a class

bioavailability is a class

organismally begins_to_exist_during is a property

catalyzes a Phase I or Phase II enzymatic reaction involving is a property
inhibits-catalyzes metabolism of is a property

absorbability is a disposition

nifedipine dehydrogenation is a dehydrogenation

E. coli recombmant protein production host cell is a cultured cell

DIDEO_00000010 subClassOf RO_0000052 some DRON_00000005 bioavailability characteristic of some drug product

DIDEO 00000039 subClassOf RO_0000052 some OBI_0000427
DIDEO 00000020 subClassOf RO_0000057 some BFO_0000040
BFO_0000016 disjointWith BFO_0000023

BFO_0000017 disjointWith BFO_0000019

BFO_0000004 disjointWith BFO_0000031

OBI_0302900 type OBI 0302900

TAO 0000124 type IAO_0000078

TAO 0000229 type IAO 0000225

TAO 0000136 domain TAO_0000030

RO_0000037 range BFO 0000002

primary total clearance enzyme role characteristic of some enzyme
drug-drug interaction has participant in some material entity
disposition is not role

realizable entity is not quality

independent continuant is not generically dependent continuant
group randomization is group randomization

uncurated is curation status specification

term split is obsolescence reason specification

is about domain information content entity

has participant range continuant
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