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Abstract (Guarino, 1998a) and (Welty and Jenkins, 1999) for

The popularity and press surrounding the release of XML . Rqor?hon tflus. . ts f . toloai
has created widespread interest in standards within particu- * /€ tN€ré language requirements for mapping ontologies

lar communities that focus on representing content. The - Nicola Guarino

dream is that these standards will enable consumers and This seems to have been the focus of the workshop, as
B2B systems to more accurately search information on the ~ opposed to semantics for the web.

Web within these communities. We believe the expansive- ¢ KR language = formalism + ontology Richard Fikes
ness and diversity of the Web creates a need for a small set  (through Nicola Guarino)

of standard semantic primitives that have the same meaning « |jghtweight ontologies goodMike Uschold

and interpretation across communities. Such a standard set  An emphasis on small ontologies that can be easily
of plrlmltlvesdshould take into account eX|st:jngdeffo\;\tls in agreed upon and deployed quickly has paid off.

ontology, and in e-commerce content standards. We are _ Scale.. - Jim Hendler

investigating existing content standards proposals for the Th b is big. If I i i ft
Web, and present some basic motivations and very prelimi- € web Is big. It we really want anyone 1o pay atien-

nary ideas regarding what such a standard set of semantic  tion, we better be able to deal with its scale. This makes

primitives could be. | begin with some quotes from the the last comment by Mike even more pertinent.
workshop so far, and then present some examples of work in
the library and e-commerce domains, and how they might be

harmonized. Ontology
The good news, for me, is that most of the workshop partic-
Related Comments ipants seem to have taken for granted that ontology is nec-
essary to have web semantics, however much of this
Some comments from other talks at this workshop: workshop has focused on tferm rather than theontent

The problem is not that there are no semantics, the pro?f these ontologies. | will focus on the form, and so |
lem is that the semantics is hidden in software compd€quire making a bit more explicit what an ontology is.
nents- Stefan Decker. Nicola Guarino (1998b) defines an ontology to be an
Additionally, note that hiding semantics within software impler_nented artifact that attempts to cqnstrain the intended
components creates interoperability problems. When thg€@ning of a vocabulary by eliminatedintended modsl
semantics is hidden, it is far more difficult to find, to!" the interpretation. In (Welty, et al, 1999) we defined a
understand, and to integrate. Our goal is to make thigP€ctrum of ontology kinds, differentiating t-he'm only in
semantics explicit, in a declarative way, with as littlet€'ms of theiontological depththat is, in Guarino's terms,
ambiguity as possible. See (Guarino, 1998b). the degree to which they eliminate unintended models.

Form and content are different things and should not bd N€S€ are, in order of depth:

represented with the same tag#/olfgang Wabhlster. 1. Lexicon (VMocabulary with NL definitions)

Ontology mapping is very important, but we don’t know2. Simple Taxonomy

how to do it- Guus Schreiber. 3. Thesaurus (Taxonomy plus related-terms)

There is a difference between “knowing how” to do4. Relational Model (Unconstrained use of arbitrary rela-

something and actually doing it. The latter requires hav- tions) . .

ing the proper under|ying techno|ogy support, and peos. .Taxolnomy and rela_ltlonal'mod.el. (Type restrictions and

ple to use it. | claim we do know how to do ontology is-alinks, some notion of inheritance)

mapping, but at the moment it is an intensive task tha- Fully Axiomatized Theory

requires a lot of human effort. See (Guarino and Weltyif we accept all these as types of ontologies, then we are
2000) for the latest on this. forced to admit that it is not how ontologies are represented
Communities will form their own ontologieslim Hen-  that is significant, but what they represent.

dler.

And clearly they are, and have. Libraries, for example, P ;
have ontologies that date back several hundred years. Existing Ontologies

Lawyers have “best practices” about a hundred years ol@ther communities have ontologies, perhaps they don't call
that are captured and represented, albeit in text. We atieem that, but they fit into the definition given above. We

fooling ourselves if we believe we're doing anything can learn a lot from these other communities — but that's
new. We can learn a lot from other communities. Se@ot to say they can't learn from us, too.



Libraries have had three interesting ontologies for a long Towards a Standard Semantics
time (Welty and Jenkins, 1999), though all of these ar .
quite fundamentally affected by digitization and the web: T take for granted that there should hetandardsemantics

) ~ for the web. This may seem controversial for two reasons:

* The card-catalog ontology, which has come to defing gi,,ards are difficult to achieve and to be accepted
meta—dat.a (author, title, publisher). This ontology S2. Standard semantics sounds like top level ontology.
roughly f.|ve h“”‘?'re‘j years old (‘f"t Ieast?. | specifically avoid using the term “top level” ontology

* The bibliographic ontology, which defines records forhere because it is associated with a large, monolithic, brit-
articles inside periodicals and other documents. Thige view of the world.
ontology is about 100 years old. On the contrary, a standard web semantics should be

* The subject ontology, which carves the world into dissmall & lightweight, domain independent, and should be
crete subject areas. This ontology is about 150 years olthclusive rather than exclusive. It should evolve from exist-
though has been under constant evolution during thahg work in many different fields, not developed in isolation
time. and thrust upon the world.

Other ontology efforts have been ongoing for some time, or
have just started as a result of the hype surrounding XML References
and the desire to support e-commerce. For example: Artale, A., Franconi, E., Guarino, N., and Pazzi, L. 1996.

1.General content standards and ontologies (WordNetPart-Whole Relations in Object-Centered Systems: an

CYC, ISO/BSR, CALS/UDEEF, ...) Overview. Data and Knowledge Engineering(3): 347-
383.
2. Processstandards (NIST/PSL ontology, DARPA/CPR, , . ,
) ( g9y Guarino, N. (ed.) 1998&ormal Ontology in Information

SystemsProceedings of the First Conference (FOIS'98).
3. Productstandards (ISO/STEP, UN/SPSC, RosettaNet...)rrento, Italy, 6-8 June 1998. IOS Press.

4.Information media standards (Dublin Core, INDECS, Guarino, N. 1998b. Formal Ontology in Information Sys-

CIDOC...) tems. In N. Guarino (edformal Ontology in Information
5. Conceptual modeling andepresentation standards ~SystemsProceedings of FOIS'98, Trento, Italy, 6-8 June
(UML meta-model, EPISTLE...) 1998. IOS Press, Amsterdam: 3-15.

i , Guarino, N., and Welty, C. 200@& Formal Ontology of
See (Guarino, Welty, and Partridge, 2000) for a larger sanproperties LADSEB/CNR Technical Report 01/2000.
pling, though still incomplete. Available from http://www.ladseb.pd.cnr.it/infor/ontology/
Papers/OntologyPapers.html.
Guarino, N., Welty, C, and Partridge, C. 2000 Towards
Ontology-based harmonization of Web content standards.

. _Proceedings of the ER-2000 Workshop on Conceptual
A survey of these other efforts can help to answer questio odeling Approaches for e-businessailable from http://

about what is relevant to creating a semantics for the we Jladseb.pd.cnr.it/infor/ontology/Papers/OntologyPa-

There are many threads than run through a lot of thesgers html

effo_rts and questions _that a lot of communities seem to b\ﬁ/elty C. and Jessica Jenkins. 1999. An Ontology for Sub-

asking themselves in isolation: ject. J. Knowledge and Data Engineeringl(2)155-182.

* What is a person Elsevier.

« What is a document W%It{, ﬁ McG#iriggsS, DI l_JschEoId, Mé Gruningﬁr, M.,

. and Lehmann, F. ntologies: Expert Systems all over
Document compor?ents again?AAAI-1999 Invited Panel Presentation. Available at

* Paper vs. electronic documents http://www.cs.vassar.edu/faculty/welty/aaai-99/.

» Events and states

Learning from other efforts

There is widespread confusion regarding the use of sub-
sumption and taxonomies for organizing information. See
(Guarino & Welty, 2000) for more on this.

There is widespread confusion on how to use the part-of
relation, see (Artale, et all, 1996).

Benefits

Investigating these areas can have important conse-
guences:

1. It can solve a host of existing problems, making it possi-
ble for new efforts to get results faster. Most new efforts
tend to get bogged down in the same terminological
problems at the start.

2. It can enable interoperation between communities. Most
people seem to believe by having a common form, (i.e.
XML) they will be able to interoperate with anyone.
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