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Overview & Requirements

Ontohub: Repository for Distributed Ontologies

Available at: http://ontohub.org
Sources: http://github.com/ontohub/ontohub

@ Ontohub is an ontology repository engine with a web
frontend

@ specialized on managing distributed ontologies

o ISO Working Draft 17347 (Ontology Integration and
Interoperability — Distributed Ontology Language)
http://ontoiop.org

o Distributed means: logically heterogeneous, modular,
interlinked, annotated, and distributed over the Web.
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Overview & Requirements

Single and Distributed Ontologies

Ontohub supports single ontologies in the following languages:
OWL (RDF /XML works best)
e Common Logic (CLIF works best)

e Propositional Logic
e First-order Logic (CASL, TPTP)
e Higher-order Logic (THF)
e Modal logic
and distributed ontologies in
e DOL (Distributed Ontology Language)
@ HetCASL (Heterogeneous Common Algebraic Specification
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Overview & Requirements

Ontohub’s Notion of Ontology

Ontohub’s notion of an ontology is generic:

@ a set of symbols

@ each symbol has a kind:
e in OWL: Class, ObjectProperty, DataProperty
e in Common Logic: name, sequence marker
e in first-order logic: predicate symbol, function symbol

@ and a set of sentences (axioms, definitions, theorems)

@ in some ontology language
Semantics: theory of institutes (see OntolOp/DOL)
All objects identified by IRIs, can have metadata and comments

(only supported for ontologies so far).
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Overview & Requirements

Use of Ontohub for Ontology Evaluation

(currently only via local Hets installation, will soon be added to the
web platform)

@ checking consistency

@ relating to other ontologies (views)

o checking intended consequences (theorems)

@ integration of OOPS! (planned for hackathon)
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Overview & Requirements

State of Development

@ 6 programmers, 2 ruby on rails consultants, 3 ontologists
@ sources under AGPL, see
http://github.com/ontohub/ontohub

@ recently implemented Registry for Ontology Languages and
Translations

@ implemented a small but essential subset of the OOR
requirements (http://ontolog.cim3.net/cgi-bin/
wiki.pl?0penOntologyRepository_Requirement)
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Overview & Requirements

Current Architecture

Ontohub: OOR:

ST Registrar/ Revised Architecture
=" Administration
Apache/Rails
Presentation class Domain Model J
ActionView g g
Presentation [ —<43%2_ >{ workflow |~ <Use» ="~
= . OO ———-quse» —
<~ Workflow Find | 7 '
i )
ActionController Tomcat/Solr o eusey- oo - i«uée» T
Bttt | : awse» raser «usf»
JL Inference - . & 7 | v
ActiveRecord Hets Federation Lol s Find . —
i3 ool  fuse»
,,,,,,,,, — : :
«use» | b
P _Persistence . 5K VR VIR]
B E—— el | 8l - - -«use» -—--
PostgreSQL Filesystem | tUse»"="pg ok ————————

http://ontolog.cim3.net/cgi-bin/wiki.pl?

OpenOntologyRepository_Architecture/Candidate03#
nid2MUD
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Demo | (Start Page)

Welcome!

Latest ontologies

2.0z by & admin 20 hours ago

2. quasiorder by & admin 20 hours ago
A quasigroup by & admin 20 hours ago

Zasemigroup by & admin 20 hours ago

Try the pu blic website: Zuweg by & admin 20 hours ago
htt p . //On'tO h u b .0 rg iauccec‘sov by .{c.d‘mm inhourjagomh
. . mon_planar_mereology by & admin 20 hours ago
New version with more o by 8 s s o
'Feat ures: h ‘t t p : 2. undirected_graph by & admin 20 hours ago
2. simple_graph by & admin 20 hours ago
//ontohub-new. e ’
. . Latest comments
in f orma t 1 k " admin commented 4%, Generations 21 hours ago
uni- b remen. d e Ut quasivertats maxime aut vopiatem corrpi dokrem, Volplatum et pariaur delectus sap...read more

Deutsches & admin commented /% Cat 21 hours ago
Forschungszentrum Esse flum aauid. Ratone dokrbus inventore dolor el Volupiate natus veriais of qudem . .. read more
- fiir Kiinstliche
Intelligenz GmbH & admin commented J%, Test! 21 hours ago

Fugiat blandits ab. Perferendis dolor nesciunt veriiatis blandiis 1 quis magri. Molitia vel... read more
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http://ontohub-new.informatik.uni-bremen.de/logics

Logics
25 Logics found Create Logic
2 Next»
2 =l per page

Name IRI
CASL http://purl.net/dol/logics/CASL 5 Ontologies
CommonLogic http://purl.net/dol/logics/CommonLogic 186 Ontologies
owL2 http://purl.net/dol/logics/OWL2 2 Ontologies
Church Simple Type Theory http://purl.net/dol/logics/ChurchSimple Type Theory 0 Ontologies
cL- http://purl.r ommonLs 0 Ontologies
DDLMOWL} http://purl.net/dol/logics/DDLOWL. 0 Ontologies
DL-Lite_R http://purl.net/dol/logics/DLLiteR 0 Ontologies
E-Connections*{FOLeq} http://purl.net/dol/logics/ECoF OLeq 0 Ontologies
E-Connections*{OWL} http://purl.net/dol/logics/ECOOWL 0 Ontologies
EL+ http://purl.net/dol/logics/ELplusplus 0 Ontologies
F-logic http://purl.net/dol/logics/F-logic 0 Ontologies

- first-order logic http://purl.net/dol/logics/FOL 0 Ontologies

first-order logic with equality hitp://purl net/dollogics/FOLeq OHHEFD L COGNITION
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Demo Ila (Logic OWL)

http://ontohub-new.informatik.uni-bremen.de/logics/4

owL2

Defined by: Edit Logic || Delete Logic
Standardization-status:

Description
Mappings
Add Mapping

Supported Languages

OWL 2 DL (exact)

~

Ontologies using this logic

S Pizza

I &, Generations
. ION
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Demo Il (Logic Mapping)

Logic mapping was successfully created.

http://test.de: DDLA{OWL} => simple RDF

Maps

DDL*{OWL} to  simple RDF
Defined by:
registry
Standardization-status:
AcademicLiterature
Faithfulness
not_faithful [}
Theoroidalness
theoroidal
Adjoints

Add Adjoint

Mossakowski Ontohub Platform for Distributed Ontologies 2013-03-21 11



Demo

Demo IV (Ontology Overview)

ontohub-new.informatik.uni-bremen.de/ontologies

Search for enties

Ontologies

Search for URI or name Search

621 Ontologies found

n 23| 4|5 .. Next> |Last» (25 2] per page
strict,_linearity @ failed
file://Hets-lib/CommonLogic/colore/between/strict_linearity.clif
sublogic_fullcl @ CommonLogic | 2 Entities | 1 Axiom
file://Hets/CommonLogic/TestData/sublogic_fullcl.clif
Cat CommonLogic | 10 Entities | 1 Axiom
file://db/seeds/cat.clif
Generations OWL| 29 Entities | 67 Axioms
file://db/seeds/generations.owl
Deutsches T [ 4
Forschung Pizza OWL | 114 Entities | 947 Axioms
- far Kanstli ' SFB/IR 8
- file://db/seeds/pizza.owl
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Demo

Demo Va (Distributed Ontology)

Numbers /-

itip:/www example.comest1/2/3/4
Numbers ontology

Symbols | Children

Name Entities Sentences
Nat_E1 3 42
Nat_E2 7 2
Nat 0 3
nt_g2 4 3
nt_E3 102 24
Int 0 ]
Rat_E2 4 3
Rat_E3 69 16
Rat 0 4
DecimalFraction__LS

DecimalFraction__ LW 2 2
DecimalFraction 0 0
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Demo

Demo Vb (Overview of Symbols - OWL)

Generations =

file/db/seedsigenerations.owl
Voluptate sapiente quia expedita sed maiores nihil hic. A est laborum rerum ut. Quaerat necessitatibus deleniti dignissimos temporibus.

Classes () Individuals (g ObjectProperties Sentences (5

Text

Daughter

Father
Female
GrandFather
GrandMother

GrandParent

ON
Male
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Demo

Demo Vc (Overview of Symbols - Common Logic)

Discrete .

hitpzfwww .example.comiest/1/2/3
Discrete_ec ontology

Names (§E: Sentences (@

Text

plus

f

before
Trajectory
Terminates

N
Stoppedin

Mossakowski Ontohub Platform for Distributed Ontologies 2013-03-21 15



Demo

Demo Vd (Overview of Symbols - FOL/CASL)

Int__E3 oE

ops @3 preds {3 sorts § Sentences (@£

Text

pred__< :Int*int
pred == :int*int
pred__> :Int*int
pred == :int*int

pred even :Int

pred odd : Int

COGNITION
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Demo

Demo Ve (Overview of Sentences - Common
Logic

Discrete icommontogic -

hitp:/www.example. comiest/1/2/3
Discrete_ec ontology

Names @@  Sentences @)

Name. Text

discrete_ec . (cl-text discrete_ec (forall (1 112) (f (Stopped 11 112) (exists (e 1) (and (Happens e 1) (before 11 1) (before 112) (Terminates e F1))) (forall (t f12) (If (Starteded t1 F12) (exists (e ) (and (Happens e 1)
(before 1 1) (before t12) (Intiates e f1))) (forall (e f1 211 12) (if (and (Happens e ) (Initiates & 1 t1) (vefore 0 12) (Trajectory f1 11 12 t2) (not (Stoppedin t1 f1 (plust t2)))) (HoldsAL 12 (plus ! t2))))
(forall (e f1 1211 2) (it (and (Happens e t1) (Terminates e ff t1) (before O12) (AntiTrajectory ff 1 f212) (not (Startedint1 f1 (plus 1 2)))) (HoldsAt 2 (plus t t2))) (forall (1) (if (and (HoldsAtf1) (not
(ReleasedAt 1 (plust 1)) (not (exists (¢) (and (Happens e Y (Terminates e 1)) (HoldsAtf (plust 1)) forall (1) (f (and (not (HoldsAL 1) (not (ReleasedAt (plus t1))) (not (exists (€) (and
(Happens et (Inftiates & 1)) (not (HoldsAt  (plus t 1)))) (forall (1) {f (and (Released f1) (not (exists (e) (and (Happens e f (or (Initiates & t1) (Terminates e ft))))) (ReleasedAt (plus t 1)) (forall f
1) (1 (and (not (ReleasedAt 1) (not (exists (¢) (and (Happens e t) (Releases e F])) (ot (ReleasedAt (plus t1)))) (forall (e ) (f (and (Happens e 1) (Initiates e 1) (HoldsAt (plus t1)))) forall (e )
(if(and (Happens e 1) (Terminates e 1) (not (HoldsAtf (plust 1)))) (forall (e § (f (and (Happens e 1) (Releases  t) (ReleasedAt (plus 1)) (forall (e § (f (and (Happens e 1) (or (intiates e 1)
(Terminates e 1)) (not (ReleasedAt (plus t 1)) %(discrete_ec)%
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Demo

Demo Vf (Overview of Sentences - FOL/CASL)

Int__E3 oF
ops @3 preds 3 sorts ] Sentences 3

Name Text

leq_def_Int forall m, n :Int. m <= n ==>n-min Nat %(leq_def_Int)%

geq_def_Int forall m.n :int. m == n <=>n <= m %(geq_def_Int)%

less_def_Int forall m, n :Int. m<n<=>m<=n/Anotm=n %(less_def_Int)%

greater_def Int forall m,n zint. m=n <==n <m%(greater_def_Int)%

even_def_int forall m :Int. even(m) <=> even(abs(m)) %(even_def_Int)%

odd_def_Int forall m : Int . odd({m) <==> not even(m) %(odd_def Int)%

odd_alt_Int forall m : Int. odd({m) <=> odd{abs(m)) %(odd_alt_Int)%

neg_def Int foralla,b :Mat. - (a-b) =b-a%(neg_def_Int)%

sign_def_Int forall m:Int. sign(m) =0 when m =0 else 1 when m > 0 else - 1 %(sign_def_Int)%

abs_def_Int forall m :Int. abs(m) = - mwhen m < 0 else m %(abs_def_Int)%

add_def_Int foralla,b.c,d:Nat.(a-b)+(c-d)=(a+c)-(b+d) %(add_def Int)%

mult_def_int foralla,b,c,d:Nat.(a-b)* (c-d)=(a*c+b*d)-(b*c+a*d) %(mult_def_Int)% COGNlTION
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Demo VI (Search Symbols

dmin Logged in as admin

Entity Search @ refine search
Person indObjectPropery | Search | (2
15 Entities found in 4 Dn!nlngies®

1. 2. OpenAALOntology

11 Entities found. Showing 1-10

Text Kind Name URI Range

Class <http: penaal.org/SAM/O: Class http: penaal.org/SAM/O;

Class <http; Tg/SAM/O P> Class p: rg/SAM/O P>

Class <http://www.openaal.org/SAM/Ontology/person#Activity> Class D: openaal.org/SAM/O

Class <http://www.openaal.org/SAM/Ontology/person#Carer> Class hitp: penaal.org/SAM/O arer>

Class <http; Tg/SAM/O: nglish: Class p: Tg/SAM/O nglish:

Class <http: rg/SAM/O; Class D: openaal.org/SAM/O

Class <http://www.openaal.org/SAM/Ontology/person#German> Class <http://www.openaal.org/SAM/Ontology/person#German>

Class <http; penaal.org/SAM/O: anguage> Class D penaal.org/SAM/O: anguage>

Class <https rg/SAM/O; tat Class p: rg/SAM/O; tat

ObjectProperty <http://www.openaal.org/SAM/Ontolog; D tats ObjectProperty D: openaal.org/SAM/Ontology#has-person-state>
2. & FOAF

2 Entities found.

Text Kind Name URI Range
Class <http://xmlns.com/foaf/0.1/Person> Class  <http://xmlns.com/foaf/0.1/Person>
Class <http: w n Class  <http; :w3.0rg/2000/1

Fg;‘s‘t‘:'l‘l';;r\;gszentrum ~
- fiir Kanstliche 1 SFB/TR 8
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Demo

Demo VII (Create an Ontology)

http:
//ontohub-new.informatik.uni-bremen.de/ontologies/new
(must be logged in)

jes  Admin Loggedin asadmin MyTeams Settings Log out

Ontohub

Create an ontology

Source File

Browse....
e
Source URL |
Please enter the URL to import the ontology from
w®
Name
Description

Deutsches

Forschungszel
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Demo

Demo VIII (Successful Import)

Hets (“inference” component) tells Ontohub about the logic of an
imported ontology, and about its symbols and axioms:

New version Edit Delete

~FOAF
Overview ntities Metadata Comment its Permissions
Overview ®
This is the FOAF (Friend of a Friend) OWL
ontology. URL http://xmins.com/foaf/0.1/
Name FOAF
Logic OWL
Owner & admin
Created 2 days ago
Updated 2 days ago
®
Download

Entities in this ontology

40 ObjectProperties
27 DataProperties @
18 Classes

11 AnnotationProperties

!ﬂ%ﬁ:@vsupported by Hets @SFB .
ets: HeterSpEE8ls Tool Set, http://www.dfki.de RPEFRBFLTION

Ontohub Platform for Distributed Ontologies 2013-03-21 21
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Demo

Demo IX (Unsuccessful Import)

When Hets fails to process an ontology (here: because [auto-
detecting the] logic is not yet supported), Ontohub tells the user:

2. OntolOp registry

New version = Edit Delete

Qverview Axioms Entities Versions 1 Metadata Comments Permissions 1

XML | JSON
Overview

This is a plain RDF ontology. RDF support in

Hets is still under development. URI http://purl.org/dol/registry/
Name OntolOp registry
Logic
Owner & admin
Created 17 minutes ago
Updated i

Hets status

71 M inteliigenz GmbH

Mossakowski
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Demo

Demo X (Symbols Reported by Hets)

Hets reports symbols and axioms with their name, source text,
URI (later), and range.

s sublogic_fullcl

New version = Edit = Delete

Overview Axioms 1

Entities ' 2 Versions 1 Metadata Comments Permissions
XML | J50M
Entities
Text Kind Name URI Range
. 1D) SequenceMarker BN 1.30
bt Name X 1.26
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Demo

Demo XI (Versions of an Ontology)

Old versions are stored (not more than this, for now), one can upload

a New one.
A Generations Edit = Delete
Overview Axioms 67 Entities 29 Versions ' 1 Metadata Comments 2 Permissions 2
XML JSON
Versions
Created Source Uploaded by State Error
4 days ago File upload & Ted done Download

Deutsches [ ]
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Demo XII (Administration)

Administrator can manage:

@ users, teams (also some self-management)

o logics (later: users can contribute ~> registry)
@ (Hets) jobs

Ontohub ontologies

Search for entities

Logged in as admin =~ My Teams

Settings Log out

Logics

2 Logics found

Name URI Extension MIME-Type
OWL http://purl.net/dol/logics/OWL owl applicationfrdf+xml  aqit  delete
LCommonLogic http://purl.net/dol/logics/CommonLogic clif text/plain edit  delete

W intelligenz GmbH

§ SPATIAL COGNITION
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Near Future

Future |I: Git Backend and Web Editor

Files ~ Commits

test file from COLORE

by user@example.com a few seconds ago
EIX Home | bipartte_graph.cli

bipartite_graph.clif

1
2 (cl-text bipartite graph

4 (cl-imports undirected_graph)
5 (cl-imports graph_def)

forall (xy ...
( Gf §<y¥1e 2. v

1 (even_cycie’x ... y)))l
12)
1
Deutsches
Forschungszentrum
- fiir Kiinstliche
Intelligenz GmbH

Mossakowski
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[EgetlulISIENCEEE JeENTEN & Download @ History @ Delete

* Message

Easy submission of patches (new git branch)
= Communtiy feedback improves ontologies
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Near Future

Future Il: General Repository Functionality

Improvements of existing features:

@ Search: partial matches; refine symbol search by ontology; show
axioms that contain the symbol searched for

New features:
e Metadata and comments for symbols and axioms
o Metadata editing
e Edit relevant section of an ontology (e.g. “this axiom”)
@ Social features: invite users, e-mail notifications
Your ideas? https://github.com/ontohub/ontohub/issues
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Near Future

Future IlI: Decouple Components

REST gt @ ontology logic and structure
P presentation detection currently done by
ActionView -
locally installed Hets
~_ - Workflow Find

ActionController

| TomeatiSol | @ decouple, in OOR

~~ Inference . -
ActiveRecord e | architecture spirit:
| let any RESTful web service
SS—— S— offer structure and inference
PostgreSQL Filesystem

= T services

Your ideas? https://github.
com/ontohub/ontohub/issues

[ 4
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Near Future

Future IV: More Distributedness

Next aspects of distributed ontologies to be realized:
o Links between ontologies

o formal interpretations and informal alignments
e optionally including symbol—symbol maps

o Linked Data Compliance

e download ontologies from Ontohub by URI
e annotate external ontologies without importing them into
Ontohub

Your ideas? https://github.com/ontohub/ontohub/issues
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