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Institute for Formal Ontology and Medical
Information Science (IFOMIS)

The Institute for Formal Ontology and Medical Information Science (IFOMIS) is
a research group at the Philosophy Institute of Saarland University. Its main
research and development activities are:

1. the investigation of the philosophical and logical foundations of formal
ontologies in information science, in particular the Basic Formal Ontology;

2. the development and refinement of domain ontologies especially for the
biomedical area, in particular a middle-layer ontology for the biomedical
domain, the so-called Health-data Ontology Trunk (HDOT);

3. the development of ontology-based data integration strategies for ensuring
semantic interoperability, combining a middle-layer ontology and a semi-
automated ontology aggregator tool.

Historically, IFOMIS originated in April 2002 utilizing the & Wolfgang Paul
Award of the Alexander von Humboldt Foundation to Prof. Barry Smith.
Substantial funding was provided also by the ' Volkswagen Foundation and by
the & European Commission.



Email to Graham Shutt on Barry Smith's
Wolfgang Paul Award (2002)

John F. Sowa cg@cs.uah.edu to Graham Shutt

Tue, 02 Jul 2002 21:28:01 -0400

*Previous message: CG: Barry Smith's Wolfgang Paul Award
*Next message: CG: Barry Smith's work in ontology research

Graham,

Barry Smith is not someone that | would recommend as an expert on
ontology, and certainly not on its applications to IT (information
technology). He has published a lot of nonsense on the subject which
seems to have misled many people (including the people who gave
him the money). But | seriously doubt that anything useful will come
of it.

John http://mars.virtual-earth.de/pipermail; CG = Conceptual Graphs




Background

1996 release of yeast genome reference sequence
1998 release of nematode work reference sequence
1999 Gene Ontology (GO)

2000 release of fly genome reference sequence
2001 release human genome reference sequence
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Old biology data
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New biology data

MKVSDRRKFEKANFDEFESALNNKNDLVHCPSITLFESIPTEVRSFYEDEKSGLIKVVKFRTGAMDRKRSFEKVVISVMVGKNVKKFLTF
EDEPDFQGGPISKYLIPKKINLMVYTLFQVHTLKFNRKDYDTLSLFYLNRGYYNELSFRVLERCHEIASARPNDSSTMRTFTDFVSGAPI\
RSLQKSTIRKYGYNLAPYMFLLLHVDELSIFSAYQASLPGEKKVDTERLKRDLCPRKPIEIKYFSQICNDMMNKKDRLGDILHIILRACALN
GAGPRGGAGDEEDRSITNEEPIIPSVDEHGLKVCKLRSPNTPRRLRKTLDAVKALLVSSCACTARDLDIFDDNNGVAMWKWIKILYHE\
QETTLKDSYRITLVPSSDGISLLAFAGPQRNVYVDDTTRRIQLYTDYNKNGSSEPRLKTLDGLTSDYVFYFVTVLRQMOQICALGNSYDAF
HDPWMDVVGFEDPNQVTNRDISRIVLYSYMFLNTAKGCLVEYATFRQYMRELPKNAPQKLNFREMRQGLIALGRHCVGSRFETDLYE
ATSELMANHSVQTGRNIYGVDFSLTSVSGTTATLLQERASERWIQWLGLESDYHCSFSSTRNAEDVMKVSDRRKFEKANFDEFESALN
KNDLVHCPSITLFESIPTEVRSFYEDEKSGLIKVVKFRTGAMDRKRSFEKVVISVMVGKNVKKFLTFVEDEPDFQGGPISKYLIPKKINLM'
YTLFQVHTLKFNRKDYDTLSLFYLNRGYYNELSFRVLERCHEIASARPNDSSTMRTFTDFVSGAPIVRSLQKSTIRKYGYNLAPYMFLLLK
DELSIFSAYQASLPGEKKVDTERLKRDLCPRKPIEIKYFSQICNDMMNKKDRLGDILHIILRACALNFGAGPRGGAGDEEDRSITNEEPIIF
VDEHGLKVCKLRSPNTPRRLRKTLDAVKALLVSSCACTARDLDIFDDNNGVAMWKWIKILYHEVAQETTLKDSYRITLVPSSDGISLLAF,
GPQRNVYVDDTTRRIQLYTDYNKNGSSEPRLKTLDGLTSDYVFYFVTVLRQMQICALGNSYDAFNHDPWMDVVGFEDPNQVTNRD
RIVLYSYMFLNTAKGCLVEYATFRQYMRELPKNAPQKLNFREMRQGLIALGRHCVGSRFETDLYESATSELMANHSVQTGRNIYGVDF!
TSVSGTTATLLQERASERWIQWLGLESDYHCSFSSTRNAEDVMKVSDRRKFEKANFDEFESALNNKNDLVHCPSITLFESIPTEVRSFYE
EKSGLIKVVKFRTGAMDRKRSFEKVVISVMVGKNVKKFLTFVEDEPDFQGGPISKYLIPKKINLMVYTLFQVHTLKFNRKDYDTLSLFYLI
RGYYNELSFRVLERCHEIASARPNDSSTMRTFTDFVSGAPIVRSLOKSTIRKYGYNLAPYMFLLLHVDELSIFSAYQASLPGEKKVDTERL
RDLCPRKPIEIKYFSQICNDMMNKKDRLGDILHIILRACALNFGAGPRGGAGDEEDRSITNEEPIIPSVDEHGLKVCKLRSPNTPRRLRKT
DAVKALLVSSCACTARDLDIFDDNNGVAMWKWIKILYHEVAQETTLKDSYRITLVPSSDGISLLAFAGPQRNVYVDDTTRRIQLYTDYNI
NGSSEPRLKTLDGLTSDYVFYFVTVLRQMQICALGNSYDAFNHDPWMDVVGFEDPNQVTNRDISRIVLYSYMFLNTAKGCLVEYATFF
QYMRELPKNAPQKLNFREMRQGLIALGRHCVGSRFETDLYESATSELMANHSVQTGRNIYGVDFSLTSVSGTTATLLQERASERWIQV
LGLESDYHCSFSSTRNAEDVMKVSDRRKFEKANFDEFESALNNKNDLVHCPSITLFESIPTEVRSFYEDEKSGLIKVVKFRTGAMDRKRS

CIZ\NJICN/NMNI/ICZNN/ZV/ZCITEN/CNEDNENCZCDICKZVIE IDIZVINIT NAN/NV/TICENV/UTI VENIDIVODWNTI CI CEVI NIDZVVNICI CEDV/I CDUCIACAD



How to link these two kinds of data
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Answer

1. create the Gene Ontology (GO) = a controlled logically
structured species-neutral consensus representation of
the types biological entities

2. bring about a situation in which thousands of
biologists use the GO, aggressively, to tag their data

11



= Go gle Scholar gene ontology

Articles

Any time

Since 2018
Since 2017
Since 2014
Custom range. ..

Sort by relevance
Sort by date

v/ include patents
v/ include citations

Create alert

About 39,600 results (0.24 sec)

Gene Ontology: tool for the unification of biology
M Ashburner, CA Ball, JA Blake, D Botstein, H Butler... - Nature ..., 2000 - nature.com

1FlyBase (http://www. flybase. bio. indiana. edu). 2Berkeley Drosophila Genome Project
(http:/ffruitfly. bdgp. berkeley. edu). 35accharomyces Genome Database (http://genome-
www. stanford. edu). 4Mouse Genome Database and Gene Expression Database ...

% UY Cited by 21201 Related articles All 45 versions

roF] Gene Ontology: tool for the unification of biology
D Botstein, JM Cherry, M Ashburner, CA Ball... - Nat Genet, 2000 - researchgate net

Genomic sequencing has made it clear that a large fraction of the genes specifying the core
biological functions are shared by all eukaryotes. Knowledge of the biological role of such
shared proteins in one organism can often be transferred to other organisms. The goal of the ...

W U9 Cited by 3195 Related articles All 6 versions &9

BiNGO: a Cytoscape plugin to assess overrepresentation of Gene Ontology
categories in Biological Networks

S Maere, K Heymans, M Kuiper - Bioinformatics, 2005 - academic.oup.com

... A comprehensive list can be found at hitp://www geneontology org/GO tools shiml ...
BMC Bioinformatics. 4. 2. Beillbarth, T. and Speed, TP 2004. GOstat: find statistically
overrepresented Gene Ontologies within a group of genes ..

Yy 99 Cited by 2536 Related articles All 20 versions



GO provides a controlled system of terms for use in
tagging experimental data

* multi-species, multi-disciplinary,
open source

e compare: use of kilograms, meters,
seconds ... in formulating
experimental results



annotation using Gene Ontology (GO)

terms allows navigation between databases
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annotation using Gene Ontology (GO)

terms allows navigation between databases
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Email to Graham Shutt on Barry Smith’s
Wolfgang Paul Award (2002)

seriously doubt that anything useful will come of it.
John



Background

1996 release of yeast genome reference sequence
1998 release of nematode work reference sequence
1999 Gene Ontology (GO)

2000 release of fly genome reference sequence

2001 release human genome reference sequence
2004 “The Formal Architecture of the Gene Ontology”

17



Institute for Formal Ontology and
Medical Information Science 2004

Faculty of Medicine
University of Leipzig

The Formal Architecture of the Gene Ontology

An Informal Workshop

sponsored by the

- Institute for Formal Ontology and Medical Information Science

in conjunction with:

- Department of Genetics, Faculty of Biological Science, Pharmacy and Psychology, University of Leipzig,

- Max Planck Institute for Evolutionary Anthropology, and

- Network of Excellence on Medical Informatics and Semantic Data mining




STOP!

Smart Terminologies via
Ontological Principles

Barry Smith
IFOMIS, Leipzig, 2004



e.g. problems with circularity

e cell fate commitment

=def. The commitment of cells to specific cell fates
and their capacity to differentiate into particular kinds
of cells.

This definition has the form:
xisan A=def. xisan A&xisaB



e.g. problems with circularity

 hemolysis
=def. The processes that cause hemolysis ...



e.g. problems with constituents, components,
parts, ...

What is the relation between

structural constituent of ribosome
and

large ribosomal subunit?

http:// ifomis.de

22



e.g. problems with ‘within’

e J[ytic vacuole within a protein storage
vacuole



e.g.

problems with ‘within’

e J[ytic vacuole within a protein storage
vacuole

e J[ytic vacuole within a protein storage
vacuole is-a protein storage vacuole

*embryo within a uterus is-a uterus

e car within a tunnel is-a car



Michael Ashburner, Professor of Genetics,
Cambridge

25



GO’s three sub-ontologies

biological molecular
Gene process function
Ontologies L is a
development
binding transcription
regulator
pattern activity
specif' cation
nucleic acid
binding
axis
specification
DNA binding
adaxial/abaxial
pattern formation
transcription
adaxlal/abaxial factor activity

axis specification ,

cellular
component

Y v

organté cell

"
1
intracellular
I\
membrane- |
bound I ]
organelle " ll
| S
- 1
intracellular g
organelle 'l
¢ I
. I
intracellular ]
membrane- "
bound 7
organelle 4
4
4
yd
[
("4
nucleus
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part_of

cellular component
molecular function
biological process
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BFO generalizes GO

Continuant
Independent Dependent
Continuant Continuant

Occurrent

biological process

cellular component molecular function



BFO = Basic Formal Ontology

[ BFO:Entity }
//\

{ BFO:Continuant } {BFO:Occurrent}

/\ S

E BFO: Independent Continuant J [ BFO: Dependent Continuant J [BFO:Process}

/ //H

[BFO: Material Entity} LBFO:QuaIity} E BFO:Disposition J [ BFO:Role }

28



Mental Functioning Ontology (MFO) extends BFO

BFO:Entity
BFO
T — ) MFO

BFO:Continuant BFO:Occurrent

— —

BFO:Independent BFO:Dependent Continuant BFO:Process
Continuant \
o . mitive Cognitive
e HERRIpoelior BFO:Quality Representation Process

/%\

Mental Functioning Related | .. |
Anatomical Structure Planning | | Thinking | | Learning

29




o-talll ol

Emotion Ontology (MFO-EM) extends MFO

BFO:Entity ) BFO
M MFO
[ BFO:Continuant ] [ BEO:Occurrent ] MFO-EM
/\ /\
[ BFO:Independent ] [ BFO:Dependent ] BFO:Process
Continuant Continuant /\
/ Bodily
Organism [ BFO:Disposition ] Process
Cognitive Physiological . Mental
Representation Response to Emotion Process
Process /_f
Emotional : Appraisal
. Affective Process
Action Representation
Tendency /\ Appraisal
Emotional
Subjective Behavioural
Emotional Feeling Process

[ Emotion
30
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Emotion Ontology (MFO-EM)

Behavioural
Process

BFO:Entity ) BFO
M MFO
[ BFO:Continuant ] [ BEO:Occurrent ] MFO-EM
/”‘\ S ——
[ BFO:Independent ] [ BFO:Dependent ] BFO:Process
Continuant Continuant /\
/ Bodily
Organism [ BFO:Disposition ] Process
4 Cognitive Physiological . Mental
Representation Response to Emotion Process
inheres_in Process /—/
Emotional : Appraisal
. Affective Process
Action Representation
Tendency \ Appraisal
[ Emotional

Subjective
Emotional Feeling

Emotion
Occurrent

31
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Emotion Ontology (MFO-EM)

BFO:Entity ) BFO
E— MFO
[ BFO:Continuant ] [ BEO:Occurrent ] MFO-EM
/”‘\ S ——
BFO:Independent BFO:Dependent BFO:Process
Continuant Continuant \
/ Bodily
Organism [ BFO:Disposition ] Process
x Cognitive Physiological . Mental
Representation Response to Emotion Process

inheres_in Process //

. Appraisal
EmOt.lonaI Affective [
TAC(’;IOH Representation o
endaency \ Appraisa

Process
Subjective ]

Behavioural

Emotional Feeling Process

agent_of

[ Emotional

Emotion
Occurrent
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coetalll ol b o

Emotion Ontology (MFO-EM)

BFO:Entity ) BFO
M MFO
[ BFO:Continuant ] [ BEO:Occurrent ] MFO-EM
/”‘\ S ——
[ BFO:Independent ] [ BFO:Dependent ] BFO:Process
Continuant Continuant /\
/ Bodily
Organism [ BFO:Disposition ] Process
x Cognitive Physiological . Mental
Representation Response to Emotion Process
inheres_in Process /—/
Emotional : Appraisal
. Affective Process
Action Representation )
Tendency Appraisal = Is
output_of Emotional
Subjective Behavioural
agent_of Emotional Feeling Process

U [ [ T

Emotion
l Occurrent
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BFO is_a hierarchy

[ BFO:Entity }
//%\

{ BFO:Continuant } {BFO:Occurrent}

/\ S

{ BFO: Independent Continuant J [ BFO: Dependent Continuant J [BFO:Process}

/ //H

FO: Material Entity} [BFO:QuaIity} E BFO:Disposition J [ BFO:Role }

34



A Top Level Based on Peirce and Wilkins

N

Physics

o N

Types Tokens Laws Obsearvables

VRN 7\

Quality Reaction Mediation Collection System  Substance  Accident

Best ontology John has ever seen

35



mediation Is_a types
distributively is_a physics
system is_a collectively
collection is_a observables
quality Is_a signs

36



Signs include all data and sensory stimuli from any source,
iIncluding emotions, proprioception, and internal signaling.

Proprioception is_a signs (part_of signs)?
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GO coverage

generic biological entities of three sorts:
—cellular components (continuants)
—molecular functions (continuants)
—biological processes (occurrents)

GO does not provide representations of diseases,
proteins, symptoms, anatomy, pathways, ...
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biotechnology

Journal home > Archive » Research > Perspective > Full Text

Journal content Perspective

* Journal home Nature Biotechnology 25, 1251 - 1255 (2007)

: Published online: 7 November 2007 | doi:10.1038/nbt1346
. Advance online

The OBO Foundry: coordinated evolution of ontologies to

support biomedical data integratinn

Eiarr'g.:r smith®, Michael AshburnerZ, Cornelius RosseZ, Jonathan BardZ, William
Bug2, Werner Ceusters2, Louis ] Goldberg?, Karen EilbeckZ, Amelia IrelandZ,
Christopher J MungallX2, The OBI Consortiumi®, Neocles LeontistZ, Philippe
Rocca-SerraZ, Alan Ruttenbergi2, Susanna-Assunta Sansone2, Richard H
Scheuermannis, Nigam Shahl2, Patricia L WhetzelX2 & Suzanna Lewis?



Hub and spokes approach

i)




ontologies are networked together and
developed in coordination with each other

terms in spokes ontologies are defined logically
using terms from ontologies nearer the hub




The Gene Ontology vs. the Semantic Web

Michael Ashburner Mark Musen
Cambridge, UK (Drosophila) Stanford, USA (informatics)
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» Update: Manager's Blog: BioPaortal
Software Updates

* Release: NCBO BioPortal 4 23
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» News: AgroPortal Web Service Community > J TBChnDngy >
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* NCBO Software Support - <N Ontology Data Access Using
Mailing List Archive NCBO » Forum, Blog, & Development Ontologies ’
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€« C f [} bioportalbioontology.org
M Gm_off (] Bflo [J Med ([ Mil [ BISC P gmail (] Docs [H cal BYBS [0 IMAGES Y United B Vahoo ([ Travel [ ncor PP [ Libraries [E% Memc

(O sioPortal Browse Search Mappings Recommender Annotator Resou

Follow
Welcome to BioPortal! For help using BioPortal, click on this icon

379 Ontologies

— Search all ontologies — Find an ontology
Search Explore
Advanced Search Browse Ontologies >
— Most Viewed Ontologies — Latest Notes
Ontology Views Wet Mass (Santa Barbara Coastal Observation Ontology)
about 1 month ago by leinfelder
o This could be considered Wet Weight as well.
SNOMED Clinical Terms 13,601
National Drug File 9,320 test (Chemical Entities of Biological Interest Ontology)
about 1 month ago by steschu
MedDRA 4,254 test by stefan to see whether bioportal notes arrive
International Classification of Diseases 3,415
New Term Proposal-1zXVgSUMoQCQc¢ (Radiclogy
NCI Thesaurus 1,528 | aviran




Unifying goal of NCBO/Bioportal
integration of biological and clinical data
through tagging with ontologies

* within and across domains
e across different species

* across levels of granularity (organ,
organism, cell, molecule)

* across different perspectives (physical,
biological, clinical)



Email from John Sowa to Mary Keeler on Barry
Smith and Ontology (2002)

Mary,

Barry is not only misguided, he is profoundly, obsessively
misguided. His misunderstanding of Peirce comes from his
obsessive search for fragments that fit his own world view, while
ignoring everything outside his extremely narrow perspective ...

http://mars.virtual-earth.de/pipermail/



Email from John Sowa to Mary Keeler on Barry
Smith and Ontology

Mary,

Barry is not only misguided, he is profoundly, obsessively
misguided. His misunderstanding of Peirce comes from his
obsessive search for fragments that fit his own world view, while
ignoring everything outside his extremely narrow perspective ...

* John F. Boler, Charles Peirce and Scholastic Realism. A Study of Peirce’s
Relation to John Duns Scotus, Seattle: University of Washington Press,
1963.



Email to Mary Keeler on Barry Smith and Ontology

The word "purpose”, by the way, is significant because Barry has
tried to eliminate it from his version of "formal ontology". We
were both at a conference on ontology in Padua around 1994,
where | and other people who came from an Al background

were emphasizing the need to recognize the purpose of any
representation. ...

http://mars.virtual-earth.de/pipermail/



Email to Mary Keeler on Barry Smith and Ontology

... We kept saying that you cannot begin to do kn. rep. without
considering the purpose for which you were doing it.

Barry would turn livid at any such claim because he was trying to
do "formal ontology" in a "scientific" manner in which all
consideration of purpose was forbidden.

John

html>http://mars.virtual-earth.de/pipermail/



On not eliminating purpose from ontology

BFO: Function

For artifacts (screwdriver, car, heater, ...): function =def.
disposition whose realization the artifact was designed and

created for

For organizations: purpose =def. disposition whose realization
the organization was designed and created for



On why reference ontologies should not be
built to address specific purposes

Because this undermines the ability of ontologies
to serve interoperability.



Unifying goal of NCBO/Bioportal:
integration of biological and clinical data
through tagging with ontologies

* within and across domains
e across different species

* across levels of granularity (organ,
organism, cell, molecule)

* across different perspectives (physical,
biological, clinical)



OBiGPﬂrtal Browse Search Mappings Recommender Annota

http://bioportal.bioontology.org/search?q=obesity
Class Search

Search for a class in multiple ontologies | -

fnbesityf __ - ' Search
advanced options

Matches in .

Obesity - Systematized Nomenclature of Medicine - Clinical Terms (SNOMEDCT)
http: / fpurl.bioontology.orgfontology/ SNOMEDCT/ 414916001

details = visualize = 22 more from this ontology

Obesity - National Cancer Institute Thesaurus (NCIT)
http: 7 /ncich. nci.nih.gov/xmlfowl/ EVS/ Thesaurus. owl#C3283
Having a high amount of body fat (body mass index [BMI] of 30 or more).

details = visualize = 4 more from this ontology

obesity - Human Disease Ontology (DOID)
http: / /purl.obolibrary.org/obo/DOID_%970

OMIM mapping confirmed by DO. [SN].

details = visualize




Class Search

Search for a class in multiple ontologies [+

||:||:|E§iw Search
advanced opticns

Matches in 35 ontologies

Obesity - Systematized Nomendature of Medicine - Clinical Terms (SMOMEDCT)

http: ¢/ purlbicontology.or g/ ontology A SHOMEDCT /41 491 5001

details - vimualize - 12 meore from this ontolegy

Obesity - Mational Cancer Institute Thesaurus {MCIT)
hittp: ¢ #mcich. ncinih. gov  2omily owl EVS Thesaurus. owk#L 3283

Having a high amount of body fat (body mass index [EMI] of 30 or mare).

details - visualire - 4 mione from thic antoloey

obesity - Human Disease Ontology (DOIDY
http: ¢ #purLobolibrary.org/obo/ DOID_9370
OMIM mapping confirmed by DO. [SH].

details - vimualize

Additional References from other Ontologies
obesity - Matural Products Ontology (NATPRO)

http: ¢ & wow w_owl-ontoloeies. com s NPOntoloey. 0wl DOID_9970
details - visualire - 1 mione from thic anboloey

Obesity, unspecified - Suggested Ontology for Pharmacogenomics (SOPHARM)

http: # & wow w boria. fr / ~coulet fontology fsopharmyversion?. 1 /disease_ontoloey. o wkDOID_1480

details - visualize - 1 mone from this v
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Dbesity - Medical Dictionary for Regulatory Activities (MEDDRA)

http:/ / purLbicontology.or g/ontology / MEDDRA 1 DO2F883

detaik - vimualize - 7 more from this ontologe

Obesity - Human Phenotype Ontology (HFP)

http:/ ¢ purLobolibrary.org/obos/HP_0DD1513

details - visualize

Additional References from other Ontologies
Obesity - Bone Dysplasia Ontology (EDO

http: s fpurlorg/obo/owl HPEHP_DD01513

detaik - vimuafize - 1 more from thiz antology

obesity - Experdmental Factor Ontology (EFO)

hittp: & wowew.ebi.acuks efos/ EFO_DDD1073

An eating-related disorder in which excess body fat has accumulated to such an extent that health
may be negatively affectad. It is commonly defined as a body mass index (weight divided by height

squared) of ...
detailks - vimualize - 3 more from thiz ontologe

Additional References from other Ontologies
obesity - Cell line Ontology (C1O)

http: s ¢ woww.ebi.acuksefo/EFD_DDD1073

An eating-related disorder in which excess body fat has accumulated to such an extent
that health may be negatively affected. It is commonly defined as a body mass index

(weight divided by height squared) of ...

detaik - visualize

obesity - Cell Culture Ontology (CCONT)

http: s ¢ woww.ebi.acuksefo/EFD_DDD1073
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Dbesity - Medical Subject Headings (MESH)

http: ¢/ purl bicontoloey. or g/ ontology / MSH / OO TES

A status with BODY WEIGHT that is grossly above the acceptable or desirable weight, usually due to
accumulation of excess FATS in the body. The standards may vary with age, sex, genetic or cultural
background. ...

details - wimualize - 3 mare from thiz antology

Additional References from other Ontologies
Obesity - Robert Hoehndorf Wersion of MeSH (RH-MESH)

http: ¢ / phenomebr owser . net s ontoloeies/ meshs mesh.owl#G07. 100. 100. 160, 120.699. 500

details - vimualize - 15 more from thic ontolosy

Dbesity - Online Mendelian Inherdtance in Man (OMIM)

details - wimualize - 13 miore from this ontology

Dbesity - International Classification of Diseases, Yersion 10 {ICD10]

http: ¢/ / purl bicontology.or g/ontology AICD10/ ES6

details - wisualize - 1 mare from this antology

Dbesity - Read Codes, Clinical Terms Yersion 3 (CTW3) (RCD)

http: ¢/ purl bicontology.or g/ontology /RCD/C3B0.

details - wvimualize - 9 mare from this antology

Obesity - Meuroscience Information Framework (MIF) Standard Ontology (NIFSTD)

http: ¢ fontokogy. neuinfo.or g/ MF/ Dysfunction MF-Dysfunction. owl#nb:_dys_ 20090302

An eating-related disorder in which excess body fat has accurmulated to such an extent that health
may be negatively affected. It is commonly defined as a body mass index (weight divided by height
squared) of ...

details - wimualize - 3 mare from thiz antology

OBESITY - Coding Symbols for a Thesaurus of Adverse Reaction Terms (COSTART)

bttt # franrl it eleanr o feindeleone SECT FNRIFOTY
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OBESITY - Word Health Organization (WHQO) Adverse Reaction Terminology (WHO-ART)

http: ¢ ¢ purl bicontology.or g/ ontology AWHO /0397

details - wisualize

obesity - Physician Data Query (PDQ)

http: / # purl bioontology.or g/ ontology /POQ/CORDDDO45TI 0

B/ D

details - wisualize

Obesity - Common Terminology Criteria for Adverse Events (CTCAE)

bt ¢ ¢ necich. nci.nih. gov s omll owly EVS s ctcas. owlkDbesity

details - wisuakize

obesity - Computer Retrieval of Information on Scientific Projects Thesaurus (CRISP)

http: #  purl bicontoloey.or g/ ontology ACSP/D467-3154

excassively high accumulation of body fat or adipose tissue in relation to lean body mass; the amount
of body fat (or adiposity) includes concern for both the distribution of fat throughout the body and the

details - wisualize

Obesity - MedlinePlus Health Topics (MEDLIMEPLUS)

hittp: / fpurl bioontology. or 2/ ontology MEDLINEPLUS CO02 8754

Obesity means having too much body fat. It is different from being overweight, which means
weighing too much. The weight may come from muscle, bone, fat, and/or body water. Both terms
mean that a person's ...

details - wisualize - 1 more from this ontology

Obesity - Portfolio Management Application (PMA]

http: # £ wow w. bicontology.ore/ pma.owkPMa_934

excassively high accumulation of body fat or adipose tissue in relation to lean body mass; the amount
of body fat (or adiposity) includes concern for both the distribution of fat throughout the body and the

details - wimualize - 1 mare from this ontology

Obesity - Meuroscience Information Framewaork (MIF) Dysfunction Ontlogy (NIFDYS)

http: # fontology. neuinfo.or g/ MF / Dysfunction/ MF-Dysfunction. owlnb:_dys_20000302

An eating-related disorder in which excess body fat has accumulated to such an extent that health
may be negatively affected. It is commonly defined as a body mass index (weight divided by height
squared) of ...

details - wisualize - 1 more from this ontology
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obesity - Bleeding History Phenotype Ontolo BHO

http: # # www_semanticweb.or g/ ontologies/ 2010/ 10/ BPO.owlkobesity

detais - wiualize

Obesity - Galen Ontology (GALEM)

hittp: # # woww_oo-ode or g/ontologies/ galenObesity

details - wisualize

Obesity - Resource of Asian Primary Immunodeficiency Diseases (RAPID) Phenotype Ontology

[RPO]

WEtp: o woww_ semanticweb.or grontologies s 2012/ 5/ Ontology 1 338526551 855 owleObasity

details - wizualize

obesity - Alzheimer's disease ontology (ADO)

http: # #scai. fraunhofer . des Az heimer Ontology#obesity

detais - wimualize - 1 more from this ontology

Obesity - KB Bio 101 (AURA)

hittp: # # ww w.projecthalo.com/ aur a0besity

detais - wiualize

Obesity - Bilingual Ontology of Alzheimer's Disease and Related Diseases (ONTOAD)

http: # rdoe-gener ated-ontology.com/ OntoAD#CDO2ETE4

Excés de poids par augmentation des graisses stockées dans le corps. Elle peut provenir de facteurs
héréditaires, dune alimentation mal équilibrée et trop importante, ou de problémes hormonaus.
L'obesite ...

details - vizualize - 1 more from this ontology

obesity - Human Dermatological Disease Ontology (DERMO)

detais - wiualize

Obesity [Disease/Finding] - Mational Drug File - Reference Terminology (NDFRT)

http: ¢ # purl bicontolosy. or 2/ ontoloey / MDFRT / HODDODOZ 200

detais - wiualize

large body habitus artifact - Radiology Lexicon (RADLEX)
hittp: # # weww owl-ontologies. com/ RADLE. owk#m D1 1305
An artifact resulting from a patient with a large body size or body mass.

details - vizualize
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obese - Mammalian Phenotype Ontology (MP)
hictp: # #purlobolibrary.or g/ obo/sF_DD01261

detaik - visualiz=

Obesity, unspecified - International Classification of Diseases, Version 9 - Clinical Modification

(ICDICM)

hittp: / # purLbicontoloey. or g/ ontology /1 COCM/ 27800

detaik - vimualize - 1 maore from this ontology

Other obesity - International Classification of Diseases, Version 10 - Clinical Modification

{ICD1DCM)

hictp: # # purlbicontology. or g/ ontology /LD 00M/ ES6.8

detaik - wvimualize - 1 miane from this ontoloy

Genetic obesity - Orphanet Rare Disease Ontology (QRDO)
hctp: £ 4 wowrw.orpha.net/ ORDO/ Orphanet_77828

details - viuafize - 1 more from this cntology

Truncal obesity - Fanconi Anemia Ontology (IFAR)

hittp: # 4 woww semanticweb.or g/ontologiess 200127 11 / abnor malities. owlzphenodbobD 48
GROWTH and BUILD: Other growth characteristics > Truncal obesity

detais - wimuakize

Generalized obesity - Disease core ontolooy applied to Rare Diseases (HRDO)
hittp:/ #wowrw imics.or g/ hrdod rdfns#sgn_id_53100

detaik - wvimualize - 1 miane from this ontoloy

Constitutional obesity - Systematized Nomendature of Medicine, International Version (SHNMI)

hictp: # # purlbicontology.or g/ ontology /S DE-11110
detaik - wvisualize - 7 mane from this ontoloy
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What is missing

*a common set of principles for ontology development
*a common top-level ontology

* a basis for division of expertise

* a basis for training

* 3 basis for feedback from users



Journal of Biomedical Informatics
Volume 71, July 2017, Pages 165-177

An empirical analysis of ontology reuse in BioPortal

Christopher Ochs & & &, Yehoshua Perl 8, James Geller 2, Sivaram Arabandi b Tania
Tudorache ©, Mark A. Musen ©

Show more

https://doi.org/10.1016/}.jbi.2017.05.021 Get rights and content



Most reused source ontologies
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JOINT DOCTRINE HIERARCHY
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Two approaches to military interoperability

* Joint Doctrine
e Wordnet



| want to emphasize the requirements *for* a general-purpose ontology:

1. Top level highly underspecified, but with sufficient "pe%s"
to guide the placement and relationship of everything else.

2. Emphasis on microtheories for the details of every possible
application -- including the trillions of dollars of legacy
systems.

3. Relationship to NL terminolofgies, which everyone from novices
to experts in any subject use for communication, entering data,
and interpreting results.

> BFO in particular makes no claims to completeness, or indeed to being
> the single ontology -- quite the contrary

That's my major complaint. If you want to design BFO as a niche
ontology, | have no complaints. That's fine for Part 2. ButI'm
Cﬁmplaiﬁing that Part | provides no guidance for anything outside
that niche.

Part | is inadequate for providing any guidance for designing
general-purpose ontologies that can support interoFerabiIity among
an open-ended variety of systems, including the trillions of dollars
of legacy systems that will never go away.

| have serious criticisms of Cyc and SUMO, but at least they
were designed to cover a broader range of applications.
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Three putative problems with BFO as a top-
level ontology, as described by John

1. No place for universals
2. No place for information artifacts

3. No place for purpose ... reference to an interpretant
... thirdness (no place for human beings)




Three putative problems with BFO as a top-
level ontology, as described by John

1. No place for universals



Entity

JAN

Relatian

Material Relation

Formal Relation

0"

Particular nstance of e Universal
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C rete Particul J
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Endurant | | |
Moment Universal Substantial Universal
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Substantial I Moment ﬂ ' ' '
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Figure 1. A Fragment of UFO-A — An Ontologv of Endurants.
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o inztanca of
‘ Event Universal \

o instance of
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‘ Atomic Event ‘
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I Time Interval
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0 1

Fragment of UFO-B: Perdurants
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Fragment of GFO
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UFO-A
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UFO-A

Universal

T

Universal

JAN

Entity

AN

Universal

T

Particular

nstance of e

Universal

i

T

Concrete Particular

"_?E.

Endurant

7

A

1

Monadie Universal

)

Moment Universal

Substantial Universal

73



UFO-A
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|
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Three putative problems with BFO as a top-
level ontology, as described by John

2. No place for information artifacts



Metalanguage

Concept of Name Concept of Yojo

Necond
Intention

Firsy
Inrention

“Yojo" Yojo :l ! :

Symbol of Name Name Object

John [roughly]: “These things must be recognized by
every ontology, because the workings of the computer are
based on signs, databases are based on signs, etc.”
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BFO 1.1

adds generically dependent continuant
representing copyable patterns, including:
* Information entities

* nucleic acid sequences
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Basic Formal Ontology (BFO)

IAO

OBI

INDEPENDENT | DEPENDENT OCCURRENT
CONTINUANT |[CONTINUANT (~PROCESS) I RMATION ONTOLOGY FOR
(~THING)) |(~ATTRIBUTE) NFORM BIOMEDICAL
ARTIFACT ONTOLOGY
INVESTIGATIONS
Patient
Demograp Phenot
s (&zga};ge Disease Data about all of | Instruments,
) " |processes these things Biomaterials,
Anatomy including Functions
image data ... Parameters,
Histology Biolonical Algorithms, Assay. t}{pes,
Genotype & software, Statistics
processes
(GO) protocols, ...

Chemistry

(GO)
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Similarly for life, intentionality, purpose ...
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Quantum mechanics?
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From: John F Sowa <sowa@bestweb.net>

To: "ontolog-forum@googlegroups.com" <ontolog-forum@googlegroups.com>
Sent: Tuesday, July 4, 2017 3:30 PM

Subject: [ontolog-forum] Proposed ISO standard for ontology

In fact, scientists in physics, chemistry, biology... never use the BFO
terms to state or describe their research data or theories.

BS: BFO is not trying to provide terms for physicists, chemists,
biologists to use. There is cancer of the liver, but there is no
cancer of the independent continuant.

But BFO is being used in physics, chemistry and biology



* EMMC *

* EMMC *

* w
L oy N

EMMO

the EUROPEAN MATERIALS MODELLING ONTOLOGY

Emanuele Ghedini (University of Bologna)
Adham Hashibon (Fraunhofer IWM)
Jesper Friis (SINTEF)

Gerhard Goldbeck (Goldbeck Consulting)
Georg Schmitz (ACCESS)

Anne de Baas (European Commission)

w EMMC Workshop on Interoperability in Materials Modelling, 7-8 November 2017, Cambridge (UK)




BFO HIERARCHY

EMMO RELIES ON THE STRUCTURE OF BASIC FORMAL ONTOLOGY (BFO).

The Basic Formal Ontology (BFO) is a small, upper level ontology that is designed for use in supporting Vii“-:

information retrieval, analysis and integration in scientific and other domains. e ~
A _(relational quality/) N

. . . . . . P A =i s
BFO is a genuine upper ontology. Thus it does not contain physical, chemical, ( quality ____f\funct'ron\a
. . . L i et js-a —— ol
biological or other terms which would properly fall within the coverage isa—"" . ‘_[:disposition:}‘-’-"'___-__rs
domains of the special sciences. oA - - - = oo ment one] spatial ,;QT;,;.u,
Cspecifically dependent continuant'<}-15-2 (“realizable entity’ ) is-a TN P s
The theory behind BFO was developed in o /p_ == S s T fole ) issa—" S —
2002 first by Barry Smith and Pierre o /,/”/ Ctwo-dimensional spatial region’
Grenon. T et =
G e eeEE —
http://basic-formal-ontology.org/ E;s‘patial regiofﬁ:‘)—‘i“—" - \:lgrle;dimensional spatial reEiE_rJ_'j)
is- isa——" = - -
I i Cite) Cthree-dimensi ial region®
— (_‘immaterial entity'{,sd__ \i”? 4 (J_i:l_rf:e_d:menswnal spatlal_r::'_glo’n’,;
R 'generically dependent continuant™ o SRS G
el ‘“\4__:-:3—-——:?“--—-._ s T g "LS‘L—-—-’_,_.F————-—‘——‘-HH e
'\_f:ontinuanE’_‘"_J__ita &__,f"f (‘continuant fiat boundary' »<}-15:8—zero-dimensional continuant fiat boundary™
— —_— ——— — .@ . e —
iS/-a-"" ___?Fi-ndependent continua nt“;;'_ ) - - T = o o
//_.—._,__@z/ e B J-____-_L&'a_‘——-——-—____./"f —— L /,-‘—‘--‘\ 5-3 ":_,"_-:-_—-— — e
'{Entity ) {_'material entity' )< 15-2 {_object ) fone-dimensional continuant fiat boundary™
— o —_— == L — — T —
is-a e . P i e e e e A
\ 'f\ process }é:jl L {_history ) (fiat object'/) f.’fi_gu‘vo—dimensional continuant fiat bounda‘rf,‘)
. NN . S S S —
S J—— s ~
BUILDING ONTOLOGIES WITH i‘o current J<h—15:3————("process boundary' T .JSEH (object aggregate )
BASIC FORMAL ONTOLOGY — v“"ti__‘ T “‘“:3’?—— — —
Th— (‘pmcess profile'>

is-a

'
.

NOTE: material_entity (BFO) is any independent continuant
- - - R - that has some portion of matter as part (e.g. ‘human being’)

T - I ___i_s-a__f:'é;;dimensional temporal_r‘t_e;ic‘:r?:;- . . . .

Cemporal region’ )3— T Hence: material_entity (BFO) is not the same as ‘material
- . entity’ in RoMM and not the same as ‘material’ from the
(__Egro-dlmensmnal temporal reglgrl,)

i — chemistry or engineering point of view.

spatiotemporal region'>

ROBERT ARP | BARRY SMITH | ANDREW D SPEAR

_“-—-—_.i.S_'_é___

EMMC Workshop on Interoperability in Materials Modelling, 7-8 November 2017, Cambridge (UK)




BFO HIERARCHY

EMMO RELIES ON THE STRUCTURE OF BASIC FORMAL ONTOLOGY (BFO).

rically dependent@

e
'independentcnntinuant‘

'immaterial entity'
~f

‘continuant fiat bounda

‘material entity' X == @

iS22 'object aggregate’
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EMMO MEREOLOGY

EMMO Material Entities are defined by a
hierarchy of parthood relations,
combining the concepts of direct parthood and object

With EMMO we create a representation of the real world granularity of material entities
that follows physics and materials science perspectives.

A ‘material’ in the user case can be described univocally by declaring entities under EMMO
hierarchy.

The basic idea is that the ‘material’ can be represented at different levels of granularity,
depending on perspective.
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From: John F Sowa <sowa@bestweb.net>

To: "ontolog-forum@googlegroups.com" <ontolog-forum@googlegroups.com>
Sent: Tuesday, July 4, 2017 3:30 PM

Subject: [ontolog-forum] Proposed ISO standard for ontology

In the physical sciences, everything is a
process (occurrent). An object (continuant) is
a process that changes so slowly that it can
be recognized at repeated encounters. There
IS a continuum, not a dichotomy.



&3 YouTube Search  https://www.youtube.com/channel/UC8rDbmRGP6A2bs6tnOAOErQ
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GO’s three sub-ontologies
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Ontology for General Medical Science (OGMS)
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