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® Commodity
offers

® Services
offers

® Product
model data
interchange
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Required Ontologies

® An ontolog&/for roduct
types and features

® by function, usage, or nature

o An eClassOWL

® An offer is basically a relation

between

® an agent, <

® aset of objects, Y GoodRelations
® 3 set of property rights, ﬁ The Web Ontology for E-Commerce
® an audience, and

® 3 set of terms and conditions.
der Bundeswehr
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eClassE?WL

o eCIaSSOWL The Products and Services Ontology
foo:myTVSet instanceOf eclassowl: TVSet

N\ .
v GoodRelations

;‘ The Web Ontology for E-Commerce

® GoodRelations L
foo: Millerlnc goodrelations:offersToSell foo:myTVSet

Martin Hepp der Bundeswehr
mhepp@computer.org Universitdt ji} Miinchen 5
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Competency Questions
CQ1: Which retrievable Web Resources describe an offer

e {to sell | to provide the service of | to repair | to maintain | to lease out | to dis-
pose}

e {a concrete individual | some unknown individuals} of

e a {given good | given service | spare part for a given good | consumables and

supplies for a given good} described by a {type of good | specific make and

model }

that meet certain requirements on {properties | intervals for properties}

for which the offering party accepts a given method of payment and

provides a certain method of delivery

to {consumers | retailers}

in a given {country | region}?

+ Upper Ontology Part

der Bundeswehr

Universitdt (> Miinchen 8

Martin Hepp
mhepp@computer.org




Chair of GENERAL MANAGEMENT -- £ \‘

and DUDINED . vﬁ
%...: | h J/f
_Has

Requirements / Features

RESEARCH GROUP

* Support for

* Support for all common , like sell, lease, dispose, repair, etc.

* Compatible with eclassOWL and unspscOWL

e Supports all ISO 4217 currencies

* Supports defining

* Suits both for explicit instances, product models, and anonymous instances

e Supports common

* Supports accepted

* Offerings can be constrained to certain

e A ,i.e., its duration and scope can be specified

* Different prices for different types of customers or for different quantitities can be expressed

. certain can be specified; the latter also individually per
region.

* Support for , for all kinds of units of measurements (2 kg butter + 2 cellphones for €
99 would be no problem).

. :1SO 3166, 1SO 4217, UN/CEFACT, eCI@ss, and UNSPSC

* Minimal requirements on reasoner support - any RDF-S-style reasoner, OWL DLP, DL, or ter Horst
reasoner will work.
e Supports

der Bundeswehr
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Data, Standards, Ontologies
/,_____\ Ontology Popular
Systems
Popular :
Exchange Pfauypgtlztn?g
Standards

- sufficient level of detail for rule-
based transformation

Martin Hepp der Bundeswehr
mhepp@computer.org Universitdt & Mtinchen 10
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Core Conceptual Structure

® Business Entities
e Offerings
® Products and Services

® VWeb Resources

der Bundeswehr
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Design Considerations

® Suitable Ontology Language

® Ranges and Intervals; Datatypes

® Models, Classes, Instances

® Existential Quantification

® N-Ary Relations

® Licensing
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Suitable Ontology Language

Requirements:

® Must work with Semantic
Web infrastructure as
available today

Must work with lightweight,
RDFS-style reasoners

Combining the ontology
with ontologies or
knowledﬁe ases in OWL
DL should not lead to a
model berond DL (e.g.
OWVL Full)

Avoid layering problems
between RDFS and OWL

Martin Hepp
mhepp@computer.org

Universitat (> Muncher

Approach: Use OWL DL

syntax for RDF-S elements, i.e. a
subset of the closure of OWL
DLP:

owl:0Ontology

owl:Class
owl :0bjectProperty
owl:DatatypeProperty
rdfs:subClassOf
rdfs:subPropertyOf
rdfs:comment
rdf:datatype

rdf:type

der Bundeswehr
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PROPERTY BROWSER

For Project: @ goodrelations-new

]"v Object ]'Datatype l Annotation lm

Il Datatype Properties

.’H

Ranges and Intervals

1

¥ I hasMinValue
¥ I hasMinValuelnteger
I hasValuelnteger
¥ I hasMinValueFloat
¥V I hasValueFloat
I hasMaxValuelnteger
I hasValuelnteger
I description
I datatypeProductOrServiceProperty
I hasCurrency
I hasUnitOfMeasurement
I validThrough
M legalName
¥ I hasMaxValue
¥V I hasMaxValueFloat
¥V I hasValueFloat
» I hasMaxValuelnteger
I hasValuelnteger
¥ I hasMaxValuelnteger
I hasValuelnteger

Quantitative Value

T
t

instanceOf

1

instanceQf

hasMinvalue

H asMaxValue

hasUnitOfMeasurement

G

hasWeight

v

hasValue rdfs:SubPropertyOf hasMaxValue, hasMinValue

Martin Hepp
mhepp@computer.org

der Bundeswehr
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Models, Classes, Instances, and Existential Quantification

rdfs:subClassOf rdfs:subClassOf

rdfs:subClassOf rdfs:subClassOf

rdf:type

rdf:type

rdf:type

Problem: Inferring
feature defaults for product
instances from the product

model if specified.

Requirement: Use the
same library of features for
models and products

Martin Hepp der Bundeswehr
mhepp@computer.org Universitdt ji} Mtinchen 16
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ProductOrServicelnstance

typeOfGood
|

includesObject amountOfThisGood _
TypeAndQuantityNode Quantity

hasUnitOfMeasurement

v

[Unit of Measurament]

der Bundeswehr
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N-Ary Relationships

ProductOrServicelnstance

typeOfGood

includesObject T/J\ amountOfThisGood

hasUnitOfMeasurement
!

{Unit of Measurement }

der Bundeswehr
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® Goal: Give adopters certainty about
permanent, royalty free access to the ontology

o Approach: Creative Commons Attribution 3.0

license. @creative
commons

der Bundeswehr
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Reusing Existing Consensus

i L X .r
ot =/

® [ot of pre-existing consensus
e Countries
® Currencies
® [ocations
® Two basic approaches for reuse
® As ranges for literal values

® Replication as ontological instances

der Bundeswehr

Universitdt (3 Miinchen

Martin Hepp
mhepp@computer.org

@

#® VES ENCE
RESEARCH GROUP

BUSINESS+
SC

J

£ N

20




Chair of GENERAL MANAGEMENT C e 0 - Al E~BUSINESS+
and E-BUSINESS ey A ST ] WEB SCIENCE |
- Ak 2 Fa SIS NNt RESEARCH G6ROUP

Minimal Example

rdfs:seeAlso

rdf:type

o>

rdfs:subClassOf

21

rdf:type

Martin Hepp der Bundeswehr
mhepp@computer.org Universitadt @ Miinchen
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Pick-up in Industry and Academia

RESEARCH GROUP

® Smart Information Systems
® ebSemantics
® Yahoo! SearchMonkey

® Virtuose Sponger Catridges for Amazon, eBay,
and others expected

® etc.

der Bundeswehr
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Diffusion Strategy
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® Make Creating GoodRelations ® Make Creating GoodRelations
Data Data
® GoodRelations Annotator ® Search Engine Vendors

and Validator
® Recommender Systems
® Exporters for popular Web

Shops (using Triplify) ® Foster the Development of
® Converters for Catalog Data

Interchange Standards ® eClassOWL
® Recipes and Patterns ® ebSemantics

® myOntology

der Bundeswehr
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Client-side Rendering vs. Content Negotiation

8006 CGoodRelations Ontology (=)
4)» (e} X £ 3 i i M hetp: / jwww.heppnetz.de/ontologies/goodrelations/v1 1}' *. Google Q
GoodR ons Ontolog to t pp
o Closses (2 s GoodRelations
o Properti 52) acceptedPaymen:Methods The Web Ontology for E-C
0 23 acceptedPaymentatechods
Datatype (2! amounOfThisGood
o Insts D 3 AmanicanExpeess. -
nodR tinns rhar r i n/nnodd ti v L
Ontology Description m
[ oodRatations Ontology L= voe geiomoay) |
« rdfs:label - GoodRelations Ortclogy “en ] B . " " . " - "~
. E )¢ 7. [ >4 n = Y ’ - o
.mﬂm.,smwwmmmmmwm <?xml tezumu 1.0" encoding="UTF-8":
" et (Wt rescurons ) afor "'Mm“ o, (e, () e and et o > 7 = 4 Py / e 128 'ex "w r ey "9,
e e <2xml-stylesheet type="text/xsl iref="vl.xsl"2>
from othor kocations, BUT THOSE LOCATIONS MUST NOT 3E USED AS REFERENCES
Z«m;"."'.'”v'k"'”“" réclogy has mmmsn‘n‘s« <rd£ 2 RD?
1o Luopod ranzune Unvrstaa istruc. and b he Eiopesn Commesion e the ot SUPER (FP8026850) o
« dorights - niciogy
of 3 cler "W"M"‘*M‘-'-M'""‘M'“"MW“W’WO“WHWW"‘W“MM""’*Y’"“F LX) Source of: http://www.heppnetz.de/ontologies/goodrelations /v1 .
statoment “This work s based on the GoodRelations ontokogy, Geloped by Martn Hagp* and Ik back 0 hi:/pur, oy goodretatons! “'en -
* rdfs:seeAlso ~ hittp:ipurl orgigoodrelations! UTF-8"2>
xs1" hrefs"v1.xsl"?>
Classes

1| AcceptedPaymentMethods
s rfscomment — Ths s @ concopaial oncty T1at Noids 1oethor all 3pecis of the n-ary relaton ACCOpeaPaymerIVethods
19fs:subClassOf - #N-Ary-Relations

:nlnl-"http //purl org/goodxelauons/vl#"

xmlns: tip://p d.edu/plugins/owl/protege#"

xmlns: rdf-"http 7 /v 03 .02/ 1999702 /22-rdf-syntax-nst"
xmlns:xsd="http://www.w3.org/2001/XMLSchema#"
xmlns:rdfs- ‘http:/ /. w3.0rg/2000/01/xdi ~achenat”
1="http: //ww.w3.0rq/2002/07 /owl#"

2 | ActualProductOrServiceinstance
© rfi:comment — An Achel Prodict of Servics nsiance s 8 ingle Kentiathe QDject or acion et Cresies $ome ncrease i Ul (i Ve economic vense) for e ndividual possessing or veing (hie

nrymonbb-ngmm(s.vm) Products or Services are typas of goods In For see Migate (1937). aumu- Mymlm
be receiving ot a gven date and time, Noto oy cases, product or s ot explicily
MW)iJMNMMWMMﬂW
© rdfs:subClassOf - #ProductOrService

3. | AvailabieDeiiveryMethods
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Martin Hepp e

mhepp@computer.org

:nlnlxdc-“http //purl.org/dc/elements/1.1/"
xml:base="http://purl.org/goodrelations/vl">

<l-- Definition of annotation properties as required per

http://www.w3.org/TR/2004 /REC-owl-ref-20040210/#AnnotationProperty-def -->
<l-- DC terms are NOT annotation properties in general, so we consider the following

claims scoped to this document. -->

<owl:AnnotationProperty rdf:about="http://purl.org/dc/elements/1.1/creator"/>
<owl:AnnotationProperty rdf:about="http://purl.org/dc/elements/1.1/title"/>
<owl:AnnotationProperty rdf:about="http://purl.org/dc/elements/1.1/contributor"/>
<owl:AnnotationProperty rdf:about="http://purl.org/dc/elements/1.1/rights"/>
<owl:AnnotationProperty rdf:about="http://purl.org/dc/elements/1.1/subject"/>

<owl:Ontology rdf:about="">

<rdfs:label xml:lang="en">GoodRelations Ontology</rdfs:label>

<dc:title xml:lang="en">The GoodRelations Ontology for Semantic Web-based E-Commerce</dc:title>
<dc:subject xml:lang="en">E-Commerce, E-Business, GoodRelations, Ontology, eCléss, eClassOWL, UNSPSC, Re:

<rdfs:comment rdf:datatype="http://www.w3.org/2001/XMLSchema#string” “'
>The GoodRelations ontology provides the vocabulary for annotating e-commerce offerings (1) to sell, le |

R

r Bundeswehr
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Discussion and Future Extensions
® Richer Axiomatisation?

® Disjointness Axioms etc.

® Microformats Variant?

der Bundeswehr
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Additional Information

eno GoodRelations: An ontology for linking product descriptions and business entities on the Web. (=)
on () x)(n)ml M | hup:/ /www.heppnetz.de/projects/goodrelations/Gownloads/ Wy
GoodRelations: An ontology for linking product descriptions and business entities on the Web

® Web Page
Ontology e tas

Overview | Downloads & Documentation | FAQs | Wikl | Team | Links | Contact

Downloads &
Documentation
Ontology etc.
La n g u age Refe re n C e » Ontology « GoodRelations Ontology 1.0 in OWL (DLP, RDF/XML-ABBREV)
hitp://pur.org/goodrelations/vl
» Documentation * The RDF/XML data for the minimal example in the Primer and User’s Guide.
« The RDF/XML data for the comprenensive examples in the Primer and User's Guide.
> Related Papers o The RDF/XML data described in the Technical Report.
. * eClassOWL 5.1.4 Products and Services Ontology (OWL): http://w - 1.4/ (Warning: The file is very large - 38.3 M8 for RDF/XML
rl m e r Vendotion and 71.8 MB for HTML)
eClassOWL 5.1.4 Products and Services Ontology and documentation, compressed (OWL + HTML, zip): hitp:/ - 1.4
Validate the XHTML and leciass S14en.zip (4.7 MB)
CSS of this page. * Simple toy ontology for products and services (for educational purposes only)
hitp:/: heppnet.

* GoodRelations 1.0 Vocabulary Specification (Normative)

. lations Primer & User's Guide
© Instructions on how to create your own GoodRelations-compliant ontologies for products and services
. Technical Regort describing in detail.
° ° Errata and Change Notes for the Technical Report
« GoodRelations uses the UN/CEFACT Common Code for representing units of measurements.
W I kl The complete UN/CEFACT Common Code Specification is available here: http:// 2 revaE_2006.xls

« Examples of using the GoodRelations ontology for exchanging product model data.

Related Papers
1. Hepp, Martin: GoodRelations: An Ontology for Describing Products and Services Offers on the Web, Proceedings of the 16th International Conference on
and Acitrezza, Italy, September 29 - October 3, 2008 (forthcoming), Springer LNCS, Vol 5268, pp.

332-347.
2. Hepp, Martin: nd Servi ntologies: A di for Derlvin, WL Ontologi rom rial Cats rization dards, In: Int'l Journal on

Semantic Web & Information Systems (LISWIS), Vol. 2, No. 1, pp. 72-99, January-March 2006.

Further papers are available at hitp://www.heppnetz.de/publications/

http://purl.org/goodrelations/

der Bundeswehr
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