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Information Workbench

Linked Data and Semantic Technologies in the Enterprise

Semantics- & Linked Data-based integration of private and public data sources
based on data providers

« Generic and specific providers for various data formats and sources

« Supports established mapping frameworks (e.g. R2ZRML, SILK, ...)

« Named graphs for managing contexts and provenance

Intelligent Data Access and Analytics Open standards and
 Flexible self-service Ul technologies
« Visualization, exploration, dashboarding and reporting . Semantic Wiki based frontend
« Semantic search (Using SMW Syntax)
Collaboration and actionable data - Supporting W3C standards
. Curation & authoring (OWL, RDF, SPARQL,, ...)

- Trigger actions and invoke services  Community Edition (Open
Source) + Enterprise Edition

(Commercial)

« Collaborative and data-driven workflows
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Example: eCloudManager Solution

Unified interface for infrastructure and application administrators,
for business and all IT roles and overlays
and for Self Service access to IT as a Service
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Enterprise Cloud Ontology
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Widget-based User Interface

= Declarative specification of the Ul based on available pool of
widgets and simple wiki-based syntax

= Widgets have direct access to the database
= Embedding of dynamic data, visualizations, forms, etc.

= Ontology-driven template mechanism

Logged in as msc (geclmm..;::m-w«] T e e e e e o o e Pt
f 1 )
.h O Ec visions.
e e [ @ ecloudma o= T B
e B A T -,
| - = o
Ve [iaa e Resource: Cluster41 [ ] S
e had — s This wiki inf roperties, and status of , which s an instance of type Cluster. page for general ~
g help with the wiki syntax? Have & 20 empiate poga: { Tamal o i@ custers. \‘,Q:
e e e S@®

Responsible Person




Ontology as a “Structural Backbone”

Resource page Defining -
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Ul templates

Template: ...

Resource page

Template:mo:Track

Template:mo:Artist

Defining
data
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Graph
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Widget-Based User Interface

Visualization and Exploration
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Mashups with Social Media

NY Times News

BARACK OBAMA

* First Lady’s Dance Moves Woo Indian Crowds

- In India, Singh and Obama Build on Friendship

- Obama Presses to Finish Trade Deal With South Korea

* Political Memo: Tax Cut Timing Proves Elusive for
Democrats

+ Change Will Not Come Easily to the Security Council

* Obama Supports U.N. Seat for India

- Obamain Indonesia to See Change and Familiar Sights

- U.S. Sweetens Offer to Take Sudan Off Terrorist List

* In Mumbai, Students Ask Obama About Pakistan

+ Op-Ed Columnist: The Fed - Doing It Again

ToeNew Yok Times
nytimes.com -+ ADD 10 MY SITE

Create Your Own Times Widget »

I JLike

Twitter

i A BarackObama

This West Wing Week: a tour of Stromberg Sheet
Metal, Haloween at the White House, and
meeting wounded warriors. http://OFA.BO
/A2bmXq

4daysago

We've got to keep fighting for every job, for every
new business, for every opportunity to get this
economy moving. http://OFA.BO/A7hz2k

4daysago

1t's time for Democrats and Republicans to focus
on our shared responsibilties to work tugether and
deliver results: http://OFA.BO/W\

Join the conversation

Analytics and Reporting
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Widgets are not static and can be integrated
into the Ul using a Wiki-style syntax.




Example: Add Widgets to Wiki

{{#widget: BarChart |

query ='SELECT distinct (COUNT (?Release) AS ?COUNT)

?? foaf:made ?Release
?Release rdf:type mo:Release
PRelease dc:title ?label

}

GROUP BY ?label

ORDER BY DESC (?COUNT)

?label WHERE {

LIMIT 10
'
| input = 'label'
| output = 'COUNT'
}}
24 -
2
20 -
15 |
16 <
14 4
12 1
«&3@

Example: Show top 10 released records for an artist
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Example (continued)

Page of a class instance:

* Displays the data about the resource according to the class
template

Contents

E The Beatles

Summary

Similar artists

-E Youtube video

Releases

Timeline of Published Records

Places where Releases were Published
Most Released Records

The Beatles

Tags: classic rock, rock, british, 60s, pop

Summary

= Paul McCartney

= Ringo Starr
= Pete Best

= Stuart Sutcliffe

= George Harrison
= John Lennon

[The Beatles were an iconic rock group from Liverpool, England. They are frequently cited as the most commercially successful and critical
Jacclimed band in modern history, with innovative music, a cultural impact that helped define the 1960s and an enormous influence on musig

been able to achieve the same feat. Read more about The Beatles on Last.fm.|

The Beatles® last.fm

Twitter
Tweets W Follow @thebeatles

Paul McCartney € @PaullicCariney 26Jul [
Only one week left! Enter for a chance to meet Paul

“ma | @sfoutsidelands by helping #SaveTheArctic on
@UrgencyNetwork: ow.ly/mcGOw

13 Retweeted by The Bealles

Expand

The Beatles & @thebeatles 12 Jul
1|13y Celebrate Summer of Cirque at @TheBeatles LOVE
in Vegas and save up to $50 per ticket!
cirk. me/14TEm3e pic twitier com/9EbPM4vUqgM




Ontology-Based Data Input

Triple Editor takes into account the ontology definition:

Autosuggestion tool considers the domains and ranges of the
properties

7 ™

music group

member ! Larry Mullen, Jr. (<http://musichrainz.ora/artist/Oceladc2-ad1e-40d0-80da-d3396bc6518a =) |

---------------------------------------------------------------------------------------

--------------------------------------------------------------------------------

Show more
@ New entry
\_ /
Add new property: |_' * Delete All Data
mo:ipi it
mao:fanpage

rdfs:label
mo:activity_start

oy H Example: properties available for the

S class mo:MusicGroup are suggested

ma:biography

morign - automatically

| m b




Ontology Rep05|tory and Ontology Edltor

Logged in as admin

p

m ¢ Edit (¥ Revisions\"

Ontologies in the repository

< Ontology

core

Exif data description vocabulary

time
http://data.press.net/ontology/classification/
The Timeline ontology

The RDF Schema vocabulary (RDFS)

Geonames ontology
asset

http: //www.bbc.co.uk/ontologies/news/
The Event ontol

event.n3

Friend of a Friend (FOAF) vocabulary
http: //www.bbc.co.uk/ontologies/ta
http: //www.bbc.co.uk/ontologies/sport/
http: //www.bbc.co.uk/ontologies/system/
http: //www.bbc.co.uk/ontologies/event/

domain



Ontology Repository and Ontology Editor
Logged in as admin "—,I"" '—”liu-:|
(s eon o Revsions|

E Contents
http:// bbc.co
Classes
= Obiject Properties
Datatype Properties
= Individuals

http://www.bbc.co.uk/ontologies/sport/

To export the ontology or open it in external tools (such as Protege for editing) use this Logged in as admin |~ i ta l |~ I L2 LA ' l
Export Ontology [ﬁ ( [y

Classes
= m G Edit & Revisions\‘

© class

W Y o TR p |
b =i OWL Class: 'Recurring Competition
Competition URL: http://www.bbc.co. ies/sport/Recurring( jtic
A sports concept which can be applied to an asset .e
Recurring Competition Annotations
Competitive sporting organisation
Sporting organisation label Recurring Competition i Z
Sports Discipline comment recurring sports competition. v@
DivisionalCompetition

4

Event Gender @ New entry

|
|

Group competition
Multi round competition
Knock out competition

Taxonomy
League competition
Match

Unit competition
Composite competition subClassOf Recurring Event i
A sports concept which can be applied to an asset i

This form allows editing of the taxonomic relations of this class.

=

Person
Agent owl:equivalentClass
Round owl:disiointWith
rt il
A world cup 2010 concept which can be applied to an asset
Competitive Sporting.group Properties with domain Recurring Competition
Competition Type
Squad role
Fiter
Competes for role " 2 @
medal Competition =
No data available
Round Type

session

[CERATs)

Object Properties




Ontology Based Data Access

Complex case:

b4 information need
engineer

disparate sources

=

disparate sources

translated
queries a .|i'

‘ flexible,ontology
Nty  based queries a




Visual Query Formulation
———————————————————————————

Company
currentFie...
Untitled query Field i
) remaining OilEqu...(o) i
Please provide a - 'A e e ey
description here... "’-,» Wellbore
discoveryW... W

Q Delete Node D Same Node e Undo 0 Redo 0 New Query Q Save Query @ Stored Queries O SPARQL Query 0 Run Query

Field information

Wellbore @ remainingOilEquivalents
discoveryWellbore

0 N ——

ProductionLicence
currentFieldOwner

@ descriptionDevelopment

Company
currentFieldOperator

@ descriptionTransport

Find: « fields together with their remaining oil
« that are currently operated by Statoil, and




How Do We Develop Ontologies?

1) Manual engineering inside fluidOps
* Significant expertise in house (several PhDs in semantic technologies)

)

* Hard to train newbies, regular software engineers, let alone “end users’

2) Reuse of existing ontologies

* Good ontologies are highly valuable assets, typically “for free”
* Building blocks for reusable solutions

* Interoperability with existing data

3) Development by partners and customers
* Typically as extensions to our base ontologies
* To extend the platform for additional use cases

4) Ontologies already in place
* Defined / selected by the customer




“Pragmatic” Ontology Engineering

Very incremental, iterative approach

* Often data first, schema last

* Typically: simple class hierarchies, properties with domain/range restrictions
* Agile development: Intertwined ontology and application development

* Immediate effect of enriching / extending the ontology

Methodology

* Rather informal, elements of NeOn methodology

* Naming patterns (namespaces, URIs, naming schemes)
* Type hierarchies

* Basic design patterns (e.g. N-ary)

Tooling
* Everything from plain text editor to Protégé

* Simple built-in ontology editing in the Information Workbench




Difficulties in Reuse

Hard to motivate people to reuse

* Tradeoff between specificity for the immediate problem at hand vs. reuse
and interoperability

* Software engineers tend to have preference for “their own” solutions
* Also related to initial barrier of understanding an “alien” ontology

What is a good ontology to reuse?

* Reuse per se is not a benefit

* Hard to assess quality, relevance/adoption by a non expert

* Repositories such as Linked Open Vocabularies are a good step

* Ranking, recommendations would be helpful




Some Examples of Ontology Reuse and

Reusable Apps
«  FOAF
e SKOS

Music ontology

e CIDOC-CRM
« Semantic Web Conference Ontology
e SIOC

e Sports Ontology

« SEON (Software Evolution ONtologies)
e OSLC (Open Services for Lifecycle Collaboration)
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Conclusions

Ontologies as structural backbone of the application
* For data integration

* As conceptual model for data access and interaction (visualization,
querying, ...)
* For defining associated actions (events, triggers, actionable results)

Main advantages
Ontologies as reusable, modular artifacts - enabling reusable, modular apps

* Ease of extensions, not bound to a fixed schema defined-upfront

Flexible application development, very simple customization to particular
domains

Try it: http://www.fluidops.com/information-workbench/

&




Thank youl!
Contact

fluid Operations AG
Altrottstr. 31
Walldorf

Germany

+49 (0) 6227 358087-0
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