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Semantic Web journal

EiCs: Pascal Hitzler
Krzysztof Janowicz

 New journal with significant uptake.

« We very much welcome contributions at Usability
the “rim” of traditional Semantic Web g Piicabliity
research —e.g., work which is strongly
inspired by a different field. £

 Non-standard (open & transparent)
review process.

e http://www.semantic-web-journal.net/
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EarthCube

EarthCube;

Developing a Community-Driven Data and Knowledge Environment
for the Geosciences

“concepts and approaches to create integrated data management
Infrastructures across the Geosciences.”

“EarthCube aims to create a well-connected and facile environment
to share data and knowledge in an open, transparent, and inclusive
manner, thus accelerating our ability to understand and predict the
Earth system.”
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EarthCube requires

Information integration
Interoperability

conceptual
modeling

Intelligent
search

data-model
Intercomparison

data publishing
support

Semantic Web studies

 Information integration
 Interoperabillity

e conceptual
modeling ‘

* Intelligent .Q
search

e data-model
Intercomparison

e data publishing
support

Pascal Hitzler, WSU; Krzysztof Janowicz, UCSB



OceanlLink

NSF EarthCube project “OceanLink”:

* Integration of existing ocean science data repositories.
 For faceted browsing and semantic search.
« To bedonein aflexible, extendable, modular way.

 With minimal effort for additional data providers to integrate
their content.

National Science Foundation award 1354778 "EAGER: Collaborative Research: EarthCube Building Blocks,
Leveraging Semantics and Linked Data for Geoscience Data Sharing and Discovery."
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OceanLink setup %ase Lab

User Interface

additional application-specific modeling

OceanLink Patterns
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Ontology Design Patterns %ase |_ab

“An ontology design pattern is a reusable successful solution to a
recurrent modeling problem.”

So-called content patterns usually encode specific abstract
notions, such as process, event, agent, etc.

Patterns provide modular, reusable, replaceable, pieces.

By agreeing on reuse of generic patterns (but leaving the
relationships between the patterns to a specific assembly for a
special purpose), we can have reuse while preserving
heterogeneity.
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OceanLink patterns

Some central patterns:

 Cruise
 Trajectory

e Person
 QOrganization
 Roles of Agents
 Repository Object
 Data Set

e Document

We’'re not starting from zero of course.
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Raw trajectory data Geographic information
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[Hu, Janowicz, Carral, Scheider, Kuhn, Berg-Cross, Hitzler, Dean, COSIT2013]
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Semantic Trajectories %ase |_ab

---------
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y ssnivevice .t i .
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subclass S
: ‘
Source atTime
(source ) o .

hasCreator
""— hasLocation —»| Position
P
hasFix \\ | .+
/ hasAttribute 3 _
S i \ POI: hasSpatlalFGmprmt
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endsAt [Amih“tej " POI-Place :

\ hasAttribute
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Semantics in OWL

Fir C datTime. OWL-Time: Temporal Thing dhasLocation. Position

M dhasFiz™ .Semantic Trajectory (1)
Segment C dstartsFrom. Fiz T dendsAt. Fix (2)
T C< 1startsFrom. T (3)
T C< lendsAt. T (4)
Segment C dhasSegment .Semantic Trajectory (5)

startsFrom™ o endsAt C hasNext (6)
hasNext C hasSuccessor (7)

hasSuccessor o hasSuccessor C hasSuccessor (8)
hasNext™ C hasPrevious (9)

hasSuccessor C hasPredecesor (10)
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Semantics in OWL

Fiz M —dendsAt.Segment C StartingFiz (11)
Fix M —~dstartsFrom.Segment C EndingFix (12)
Segment [ dstartsFrom.StartingFiz C StartingSeqment (13)
Segment [ dendsAt. EndingFizr C EndingSeqgment (14)
Semantic Trajectory C FhasSeqgment. Segment (15)
hasSeqment o startsFrom C hasFiz (16)
hasSeqment o endsAt C hasFix (17)
dhasSegment.Segment C Semantic Trajectory (18)
dhasSeqment .Semantic Trajectory C Seqment (19)
dhasFiz.Segment C Semantic Trajectory (20)
dhasFiz— .Semantic Trajectory C Fix (21)
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Ocean Science Cruise

(draft)

=hAgent= |

e <Event=
#port_stop_departure ]

i ) ’l‘r .\

AgentRoleType nasCruiseScheduler, st 1‘{ .
| (in agent-role) hasCruiseOperator ¢ & |  #port_stop_arrival
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i ~. | s
|' rdfs:subClassOf =Place=
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e
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nasCanonicalName, { siteAlsn !
. _ Knownas
CruiseType: ST RNOWINAS, h
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Cruise trajectory (draft) %ase Lab

POl:hasSpatialFootprint

atPort f
7 "
.-P"ﬂff
____hasLocation ™
hasAllribute
_
_hasFix Bt
_— [#portStopArrival,
Semantic #portStopDeparture}
Trajectory
A hasSegment

has [ rajectory

- isTraversedBy ___

‘ Cruise |< — participatesin | <Vessel> ]




Cruise trajectory %ase Lab

Cruise(x) A hasTrajectory(x,y)

A hasSegment(y, z) A isTraversedBy(z, v)
— participatesIn(v, z)

-~ | - "
Y T ______)...| Position \
~ _____haslLocation ™

.__H---

— hasAftribute
-F-FF-FF ) --\-\-\-\'-.
hasFix T
o / / .
L {#portStopArrival,
Semantic startskrom " r #poriStopDeparture}
Trajectory
A hasSegment
has [ rajectory
- isTraversedBy ___

‘ Cruise |< — participatesin | <Vessel> ]



Cruise trajectory %ase Lab

Cruise(x) A hasTrajectory(x,y)

A hasSegment(y, z) A isTraversedBy(z, v)
— participatesIn(v, z)

Cruise = dcruise.Self
cruise o hasTrajectory o hasSegment o isTraversedBy

C hasParticipant

hasParticipant = participatesIn—
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Cruise trajectory %ase Lab

| e

.-H_J.:-'"' I
- POl:hasSpatialFootprint

atTli.rne atPort |
| e |
hasMNext II ,ﬂff ‘
Y | ~ _ | Positi
_ ____hasLocation™ }
- - -H-r'lasmtrihute_
__hasFix i | T
{#portStopArrival,
r #portStopDeparture}
Fix(x) A hasAttribute(z, #portStopArrival)
A atPort(x, y) A hasSpatialFootprint(y, 2)
A hasLocation(z,w) — locatedIn(w, z) -
:I[ <Vessel> ]




Cruise trajectory %ase Lab

Fix(x) A hasAttribute(z, #portStopArrival)
A atPort(zx, y) A hasSpatialFootprint(y, z)

A hasLocation(z,w) — locatedIn(w, z)

Fix A dhasTrajectory.{#portStopArrival} = Jfixps.Self

hasLocation™ o fixps o atPort o hasSpatialFootprint
C locatedIn
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OceanLink setup %ase Lab

User Interface

additional application-specific modeling

OceanLink Patterns
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Linked Data

Namespaces:

1mdb: http://data.linkedmdb.org/resource/

dc: http://purl.org/dc/terms/

Triples:

Imdb:film/463 rdf :type Imdb:movie/film .
Imdb:film/463 dc:title "The Lord of the Rings: The Fellowship of the Ring"
Imdb:£ilm/463 Imdb:movie/director Imdb:director/8618 .
Imdb:director/8618 1lmdb:movie/director_name "Peter Jackson"
Imdb:director/8618 rdf:type Imdb:movie/director
Imdb:£film/463 Imdb:movie/actor Imdb:actor/31526 .
Imdb:actor/31526 rdf :type movie:actor

Imdb:actor/31526 Imdb:movie/actor_name "Liv Tyler"

Imdb:film/464 Imdb:movie/actor Imdb:actor/31526 .
Imdb:film/464 rdf : type Imdb:movie/film .
Imdb:film/464 Imdb:movie/director Imdb:director/8618 .
Imdb:£film/463 Imdb:movie/sequel Imdb:film/464 .

Imdb:film/464 dc:title "The Lord of the Rings: The Two Towers"
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Pattern?

hasName

hasActor
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Problem!

Sesame
Street hasName

hasActor @

hasActg
plays

Show
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Example querying LoD ‘tbaSe Lab

“Identify congress members, who have voted “No” on pro
environmental legislation in the past four years, with
high-pollution industry in their congressional districts.”

In principle, all the knowledge is there:
« GovTrack

e GeoNames

e DBPedia

« US Census

But even with LoD we cannot answer this query.
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Example querying LoD %ase I.ab

i Identifylcongress members,[/vho have voted “No” on pro

environmenta nin th
high-pollutionjindustry jn theirffjcongressional districts.

Some missing puzzle pieces:
* Whereis the data?

— GovTrack
GeoNames
US Census
requires intimate knowledge of the LoD data sets
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Example querying LoD %ase Lab

“Identify congress members, who have voted “No” on pro

Lenvironmental legislationlin the past four years, with

| high-pollution industry|in fheir congressional districts.”

Some missing puzzle pieces:

* Whereis the data?
(smart federation needed)

 Missing background (schema) knowledge.
(enhancements of the LoD cloud)

e Crucial info still hidden in texts.
(ontology learning from texts)

« Added reasoning capabilities (e.g., spatial).
(new ontology language features)
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N

Linked Data Example %ase Lab

“Nancy Pelosi voted in favor of the Health Care Bill.”

vote:hasO

Vote:
2009-887

vote:vote Votes:2009-887/+

votg:votedBy

@ple/POOOlQD

dc:title

rdfs:label

vote:hasAction

name

dc:title

Bills:h3962

LT
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Automated federation?

BCO-DMO:

Qoaf: Person>

type

R2R:
Person_752 >
Q‘oaf:Person> \
givenName
type name
Qerson/101396>
7 familyName
name .
{ <John SmlthD @
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Automated federation?

a:hasWife C a:hasSpouse

symmetric(a:hasSpouse) symmetric(b:hasSpouse)
Ja:hasSpouse.a:Female C a:Male b:hasSpouse(b:mike, b:david)
Ja:hasSpouse.a:Male C a:Female b:Male(b:david)
a:hasWife(a:john, a:mary) b:Male(b:mike jﬁ
b:Male(azjohn) b:Female(b:anna)

b:Female(a:mary)
a:Malema:Female C L

WRIGHT STATE

April 2014 — Dagstuhl — Pascal Hitzler 31



Thanks!

About Calls Blog
Tracking Humber
Findl

EIC Actions

« Mew Submissions

Semantic Web - Interoperability, Usability, Applicability an /105 Press Journal

Under Review  Reviewed For Authors For Reviewers Scientometrics FAQ

VIEW || EDIT || TRACK
Special Call for Ontology Design Pattern descriptions
Submitted by Pascal Hitzler on 0372002014 - 13:25

Semantic Web journal:

Special Call for
Ontology Design Pattern descriptions

Search... ﬂ

Reviewed Articles

o All accepted articles

» All reviewed articles

* Accepted articles by views

» Accepted survey articles

s Accepted tools/system papers
s Accepted Dataset descriptions

« Under Review (EIC) An ontology desien pattern is a reusable solution to a recurring ontoloey modeling problem. Different kinds of ontology design

» Pending EIC Approval
» Accepted Papers Mot

Published The Semantic Web journal calls for papers containing concise descriptions of an Ontology Design Pattern. Papers are typically
expected to include discussions of at least the following aspects.

patterns have been identified, and they are used for different purposes ranging from their use as building blocks and strategies .
for ontology creation to their utilization for heterogneity preservation in information integration. Authors & Reviewers
» Submission Types

* Submission Guidelines

+ Open and Transparent

+ Unpublished Papers

s Custom View + A general introduction concerning the rationale of making the pattern.

» A graphical depiction of the pattern accompanied by an explanation, in intuitive terms, of the design choices made. Reviews
+ A detailed axiomatization, e.g. using OWL, for the relationships between the vocabulary terms used in the patterns.

EB Actions * A detailed discussion of related patterns or ontology modeling practices and their relationships with the presented pattern.
+ A convincing discussion of use cases. Links

* Papers to Manage » Examples for existing datasets which can be used with the pattern.

* SWJ at 105 Press

Papers will be evaluated along the following dimensions: Quality of the pattern, usefulness (or potential usefulness) of the + SWJ online issues at 105 Press

. \ pattern, clarity and completeness of the descriptions. * SWJ Seientometrics Portal
Reviewer Actions o SWJ at Twitter
Prospective authors must take notice of the submission guidelines posted at http://www.semantic-web-journal.net/authors o SWJ at DELP

s RBnnk series Studies nn the

» Papers to review
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