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. Structured representation of knowledge

- Various applications: ontology-based semantic search,
annotations (of “big data”), ... BMAZON:e wursmacn | e | e | s
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ONTOLOGY EVOLUTION

. Ongoing research, new findings + 9
— Continuous modifications of ontologies b

- Periodical release of new ontology versions

- Impact on dependent data and applications?
(queries, annotation mappings,
ontology mappings, ...)

Aims
- Provide services for Online Ontology Versioning (On?Vers)
in the eScience network
- Efficient version management, multi-user application
- Enable basic and complex evolution analyses
- Migration of ontology-based mappings to current version



PREVIOUS WORK
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Evolving ontology regions

Efficient version management (internal use only)
Basic & complex evolution algorithms/analyses

Ontology versioning service
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Application services
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Abstract, Ontologies are heavily used in life sciences and evolve continuously
to incorporate new or changed insights. Often ontology changes affect only
specific parts (regions) of ontologies making it valuable for ontology users and
applications o know the heavily changed regions on the one hand and stable
regions on the other hand. However, the size and complexity of life science on-
tologies renders manual approaches (o localize changing or stable regions im-
possible. We therefore propose an approach to automatically discover evolving
or stable ontology regions. We evaluate the approach by studying evolving re-
gions in the Gene Ontology and the NCI Thesaurus.

Keywords: ontology evolution, ontology changes, ontology regions.



MAPPING MIGRATION

» Continuous evolution of ontologies requires the
adaptation (migration) of their associated mappings

* E.g., ontology or annotation mappings,
ontology-based queries, ...

Scenario for ontology mappings

)
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* Development of an algorithm for mapping migration

and



SYSTEM OVERVIEW

Monitoring Evolution Analyses
Ontology for Term Enrichment
Changes Analyses

Application
Scenarios

VI[N T LWl Basic Evolution Complex Evolution
Sl M teTIIl eI Analyses (Statistics, Analyses (Diff and
Migration Services Search, ...) Region Detection)

Mapping
Migration

Version @ Import and Export Services

Management N 3
: Ontology and
Services [VITSRIOR VARSI RDBMS, OBO, OWL, CSV, RDF, XML, ..




ONZ2VERS - CREATE PROJECTS

* User specific & “open” projects
» VISO: Visualization Ontology (VISO)
* Anatomy: Adult Mouse Anatomy Ontology, Fly Anatomy, ...

* Integration of ontology versions infto GOMMA repository
* Import owl/obo files (local, URL)
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Online Ontology Versioning
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BASIC EVOLUTION ANALYSES
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COMPLEX EVOLUTION ANALYSES (CODEX)

Ontology
= 1 T
ll.-" o ( C AnatomicalEntity@AdultMouseAnatomyOntology -
- = Compact Diflf Result
v + \ First version
. -

. CODEX 1.191(2009-02-01) -

delA

Second version

chgAttValue ———————

1.208 (2011-07-14) =

revokeObsolete

Submit | Example o

addSubGraph
Change Explorer addR
addinner
addinner addLeaf -ucr addSubGraph
addLeaf
CthttvaIue definition dela delR iS_a mapR merge Move
W =plit (7) addA (24) | dela (1) [l addR (10) [l delR (15 [ mapR (4) [l merge (2) [l move (27) [l addinner (17)
n a me pa rt_Of revokeObsolete split addLeaf (41) W addSubGraph (7) chgAttValue (74) H revokeObsolete (1)

adipose amygdalmd snterior aorta area atrial bladder body bulb capillary capsule

circumventricular collecting cortex cortical distal duct epiphyseal epithelium fascia fat

follicle foot foramen fourth ganglion gland greater hand horn interstitium interventricular

-
kldney layer left ligament lobule long malleus

node NUCleuUs olfactory organ outer ovary palmar

medulla middle mouse muscle

peritubular plate posterior proximal
renal septum tiz=ue tUbUle tunics vein ventricle VEIMTNIS vestibular zone



DONE & ToDO

Monitoring Evolution Analyses
Ontology for Term Enrichment
Changes Analyses

Application
Scenarios

VeI TUWII VI Basic Evolution Complex Evolution
and Data Analyses (Statistics, Analyses (Diff and
Migration Services Search, ...) Region Detection|

Mapping
Migration

Version @ Import and Export Services

Management N 3
: Ontology and
Services [VITSRIOR VARSI RDBMS, OBO, OWL, CSV, RDF, XML, ..
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. Integrate Mapping Migration Service and Region Explorer
into On?Vers

- Realize application scenarios
- Integrate user feedback
- Provide On?Vers services in the eScience network

« So far: temporary user management
« Combine with eScience platform (eScience users o On2Vers users?)



DISCUSSION, POSTER & DEMO
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Ontologies
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+ Various applications: ontalagy-bassd
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+ Very largs onfologiss, s.g. in the life sciences

Manioring Onlogy
Change:

Ontology Evelution

+ Ongoing ressarch, new findings
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Aims
+ Provide servicss for Online Ontelogy Versioning [OnVers]
in the e3ciencs networ

- EFficisntvsrsion managsmant, mulk ussrapplication
- Basic and complsx svolutionanalysss, mapping migration

RDF, XML, ...

Mapping Migration
+ Ussrspecific & “open” projects + Continuous svelution of ontelegiss General Scenarle
- Integration of ontology versions into GOMAA repository requirss the adaptation [migration] difor.on =
- Applicationofsarvices for basic and complaxavolufion analyses [CODEX] cf'hs‘rc-i-'cm'sd mappings, | Moror il
isualization Ontelegy [VISO), Adult Meuss Anatomy Ontelegy #-g. entelegy or annotafien mappings | Meres st e
L

21 Fuk necwcar =
aizan eqSC lence -EEFl!\-, or w or s
E——— bty

N o v, b g
lims ks timbe n
Ilwnhlwlh_ Liimtsegmem— = Liower it sk

wep extremitics wparlimts  sgcor
et hoad - —fheadmmd neck  (kwer exematin, el
ok o vt uppe lisba)
il il 1
reak ik e hed s okl
e

pping migr
» Update mappings based on the diff behween entalogy versions

T
S
000

spli. B, . d3)

PP

b sntuteta, b

"o o
Lxaot
‘e "o

Future work
- Intagrats Mapping Migration Ssrvica and Ragion Explorarinte OnZiers
- Provids On®Versssrvicas in the sScisncs netwark
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