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ONTOLOGY EVOLUTION

» Ontologies: structured representation of knowledge Bod

o Appllco’rlons: annotations, semantic search, " CheadDTHunkOimbs

. . ()
 Ongoing research, new requirements - @ x

— ontology changes, new versions
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. O o O How can we keep
Which chonges . o dependent data
occurred over time® 5 up-fo-date?

Heavily modified or
unchanged
ontology regions?




ON2VERS - ONLINE ONTOLOGY VERSIONING

* Provide services for comprehensive, individual ontology
evolution analyses

. . Monitoring Evolution of
Application Ontol T Enrich
Scenarios nto ogy erm cnrichment

Changes Analysis Results

s

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

Mapping
Migration

[

Version Ontoloay and Import Services
Management Mabbin g\/yersions OWIL, OBO, CSV,
Services PRINg RDF, XML, ...




IMPORT ONTOLOGY VERSIONS OF INTEREST

» Example: Import versions of VISO*

Online Ontol Versioni R
oniine Ontoloay Versionind AR [soeeseeese | Logged in as: anikagross
. —{Soune Import <—> Workspace: VISG}
Projects Version: 994, Timestamp: 2012-07-13 P Ciick Here To Create New Initial Source
|mpo“s Version: 1022, Timestamp: 2012-07-16 “lobo @owi File Format
S Version: 1024, Timestamp: 2012-07-18 "
Calogy et . , ©URL @Upload Location Type
Version: 1064, Timestamp: 2012-09-03
Statistics Version: 1126, Timestamp: 2012-10-15 [1 How much versions to import?
CODEX Version: 1130, Timestamp: 2012-10-23 4 . _ !
SO~ H B File for Version 1 {1223 Version 2013-03-12 Timestam)
A, TR A0 | Durchsuchen. | viso-graphic_1223_12-03-2013 ( | [ | P
SE Version: 1221, Timestamp: 2013-01-12 Submit
Mapping Migration

* Polowinski, J.; Voigt, M.: VISO: a shared, formal knowledge base as a foundation for semi-automatic
InfoVis systems. CHI'13 Extended Abstracts on Human Factors in Computing Systems, 2013. a



COMPUTE DIFF BETWEEN ONTOLOGY VERSIONS

On2Vers

Online Ontology Versioning

Statistics
CODEX

Ontology Version
Changes

REXx
Mapping Migration

[anikagross ]["00"00" ] Logged in as: anikagross
—{CODEX: Ontology versi parison <—> pace: VISO|
Oniology. ~ _'wmmm ~ |Overall Diff Statisti

| Graphic@VISO [~

First version

|994 (2012-07-13) |=

Second version

|1221 (2013-01-12) :

:Overview
‘Input _
RasultAnalyg

Overall Statistics

Change Explorer

Change Impact
Download/Export

Change Explorer

Change Navigator

Change Impact
Download/Export

Overall Statistics

[Cwithout attribute changes (chgAttValue, addA, delA) [“lwithout single structural changes (addR, de/R, mapR)

Compact Diff Result

move

chgAttValue

addLeaf

addA (2) [l delA (1) [l delR (1) addLeaf (4) [l] delinner (1) [l delLeaf (3) il mapR (4) [l move (1) chgAttValue (2)
Basic Diff Resuit
C '~ V-'r

addA (2) > ( ) > delC(http//purl. org/viso/data/color_rgb_b)

@
addLeaf (4) > delA(hitp.//purl.org/viso/data/color_rgb_b, name, http://purl orgfvisoidata

delleaf(http-/#puri.org/viso/data/color_rgb_g) ™ icolor_rgb_b)
chgAttvalue (2) " @

delA(hitp//purl.org/viso/data/color_rgb_b, synonym, Color RGB Blue )

delA (1) ™  dellLeaf(http//purl.org/viso/data/color_rgb_ry ™

@ delA(http//purl.org/viso/data/color_rghb_b, type, property )
dellnner (1) >

o o

delR (1)
mapR (4)

move (1)

>

>




DETECT DIFFERENTLY CHANGING ONTOLOGY REGIONS

On2Vers

Online Ontology Versioning

CODEX

. | REx: Ontology version region analysis <—> Workspace: VISO}

' Ontology Region

‘ Mapping Migration

{anikagross ][oooooooooo

Logged in as: anikagross

Ontology

| Graphic@VISO :

First version

| 994 (2012-07-13) |~

Last version

| 1221 (2013-01-12) [+ C>

Region Evolution a
Explorer

; J input specification | search/filter

name
VISO ~

type
Graphic «

from
2012-07-13 ~

to
20130112 «

submit




UPDATE ONTOLOGY MAPPINGS

S i
Online nhbsy Versioning [anikagfoss ] [.......... ] Logged in as: ani[@gmss
‘ F{M'yaﬁm:(ngyvelsionnigmﬂm<—>wOnspace:LireSdemm}

Overview ‘ _ )
ey Source ontology | AnatomicalEntity@AdultMouseAnatomyOntology | v | Old source version | 1.1g4 (2008-03-09) | v| New source version | 1.210 (2013-03-12) | v
Fﬁo“xﬂs |

Imports || Target ontology | AnatomicalEntity@ZebraFishAnatomyOntology || Old target version | 1.15 (2008-04-29) | v | New target version | 1.48 (2013-02-07) [ v
:Stausn(s | Mapping (Source ontology, Target ontology) | Durchsuchen. | AdultMouse_ZebraFish.txt ]
'CODEX
' REx \ File Format @ csv O rdf
| Mapping Migmtion [ Migrate mapping to new versions ]

Adapt Old Mapping

Mapping(01,02)
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Network

tructured rspra.snk:nenclmcwlsc;s
. .a.pphrcncn. annotatiens, ssmantic ssarch, . e x f=t;

+ Ongeing rassarch, new findings —» ontology changes, new versions

o+ Which changas cecur batwasn diffsrant cnisiogy versions?
@g 2+ Whera ams e hanges e di A s [unl et avoisgy regns?
0. h

Hawe zzn we B

—  Msadssrvicss for comprahsmsive ontalogy svelufion analysss

opplicablets individual ussr antologiss

Architecture & Services

Sarvices for Onlins Ontology Varsioning [Cn?Vers] in eScisncs nstwork
+ Efficient varsion managsmsni, mulf ussr applicaticn

+ Basic and complaxsvelutionanah

mapping migration

Evaluson Anchyais
and Das Migratan

rvices

Version
Mansgzmant LR
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Updats associated ontology
or annelation mappings when
undsrlying ontalogiss chongs

Ssmi-autematic mapping migration
- Migrots mappings bassd on diff bshwasn ontalogyvsrsions

» Change Handlers for different changs types [concep mergs,

split...]
merge({ . ¥ )
01 = 0z
head— head

hesd—=— head 2 head end neck

B rergesioniter
hea¢——
neck———=

head and neck
head and neck

e -
.  lower limbs
bimb sogmont=2 v limbs
§ setivoniter
Iower Iimbs
wpper limbs




