
Pragmatic 
Semantic Unification

Iwas late to IEEE Internet Comput-
ing’s recent editorial board meeting,
and so was volunteered to take over

as department editor for Peer to Peer.
The good news is that they said I could
write about whatever I wanted. So
you’ll get my opinions, as well as those
of guest columnists. And since this
column is supposed to be peer-to-peer,
your feedback/pushback is crucial.

Please send official “letters to the
columnist” to IC’s lead editor Rebecca
Deuel at rdeuel@computer.org, and
include reference to the article and issue.
Now, imagine that I’ve said some legal
stuff about the authorities’ disavowal of
authors’ opinions, and let’s begin with
two subjects for your consideration.

A Possibly
Iconoclastic Thesis
As you know, many researchers, most-
ly academics, are devoting great
resources to developing the Semantic
Web and the corresponding semantic
Web services. Usually based on top-
down ontologies, the various proposed
technology suites — most notably, OWL-
S and the Web Service Modeling Ontol-
ogy (www.wsmo.org) — are suitably
complex for the many masters and PhD
theses they will spawn. This is all in pur-
suit of a grand vision with huge poten-
tial, and like many others, I support it.

Such ontologies are intended pri-
marily to solve the problem of seman-
tic unification: determining whether
two given terms share a common
meaning. This process is usually
expressed as the merging of ontologies.
An ontology differs from a taxonomy
in that the terms are constrained not

only by some class hierarchy but also
by formal axioms. Given that these
axioms and class properties define the
terms’ meanings, unifying the terms
means relating the axioms and proper-
ties, usually through formal approach-
es. Given some starting points or
mappings between ontologies, we can
formally infer further term unification.

Likewise, industry spends a lot of
money dealing with semantics, particu-
larly with the emerging methodology of
Web service-based process integration,
which is increasingly performed with
Business Process Execution Language
(BPEL) rather than other process-inte-
gration systems. Currently, developers
must do this integration by hand, creat-
ing files, or even databases, of hand-
coded links between terms in different
applications, and testing what works.

I propose that industry has got a
major philosophical point right: term
unification is meaningful only with
respect to applications. A term’s
meaning, or semantics, is evident in
its use — if the application is success-
ful, the terms have been used correct-
ly. Unifying academic ontologies is
unification in a vacuum. The only way
to know if we’ve done it correctly is to
test whether the applications associat-
ed with the terms interoperate suc-
cessfully — a notion I call pragmatic
semantic unification.

This doesn’t mean that ontologies,
with their declarative axioms, aren’t
the right way to proceed, but it does
indicate that there’s more to be done.
Ontologies should refer to applica-
tions, and unification success should
be tested with interoperability. Axioms

might need to be specific to applica-
tion context. Operationally, perhaps
the right place to begin is with indus-
try files, rather than with what we
academics can conceive of via Kant-
ian a priori analyses.

Crossing the 
Cultural Divide
The Semantic Web is likely to go the
way of expert systems, software
agents, and relational databases: high-
ly successful after much of the origi-
nal academic software is thrown away,
but widely implemented 20 years later
than possible.

One reason for this is the commu-
nity’s tendency toward incremental
pragmatic application of theoretical
and potential approaches, but another
barrier to technology transfer is that
industry and academia have different
technical cultures. This can make it
difficult to even talk to each other. We
use the same words, but there is little
pragmatic semantic unification.

As an example, I worked with soft-
ware agent experts from an unnamed
company one summer, planning for
weeks on how to make our two agent
systems interoperate. When we finally
got to the implementation stage, they
asked what was, to me, a puzzling
question: how would we address a
message to an agent? My answer,
equally puzzling to them, was to use
the agent’s IP address. As it turned out,
they assumed that agents all ran on a
platform with a single IP address,
whereas my agents each had individ-
ual addresses. We couldn’t discover

96 SEPTEMBER • OCTOBER 2005 Published by the IEEE Computer Society 1089-7801/05/$20.00 © 2005 IEEE IEEE INTERNET COMPUTING

Peer to Peer
Editor : Charles  Petr ie •  pet r ie@stanford .edu

Charles Petrie • Stanford University

continued on p. 95



this assumption through talking as we
were using the same words. We had to
build an application to discover the
true semantics of our terms.

In another example, I recently gave
a public talk in which I suggested using
BPEL partner links to bootstrap seman-
tic unification. An industry expert on
BPEL and I explored this notion, but we
found it took days for either of us to
understand what the other was saying.
With neither the time nor the resources
to actually build something together,
we left it with just some vague notions.

Workshops might be a shortcut to
application construction — if structured

appropriately. Two complementary
approaches are likely to be effective:

• Let everyone present their papers
and then run a facilitated session
in which attendees say what they
didn’t understand about the papers,
grounding the discussion in exam-
ples. I’ve tried it informally in some
small groups, and it has helped
uncover hidden assumptions.

• Build a workshop around a techni-
cal challenge. If every paper
describes how the authors’
approach (partially) solves a com-
mon technical problem, it can help
clarify the terms of discussion and,
thus, the issues.

The latter approach has been success-
fully tested and, indeed, is increasing-
ly popular. I did a workshop like this
on distributed design and planning in
1994, for example (http://www-cdr.
stanford.edu/~petrie/caia.html), and
Dieter Fensel, of the Digital Enterprise
Research Institute (DERI; http://www.
deri.org), has helped design such
workshop challenge problems for ele-
vator design1 and online product clas-

sification.2 Both problems are often
cited and have generated good work.
Tim Finin has organized several chal-
lenges, such as the recent Web service
integration challenge workshop (www.
comp.hkbu.edu.hk/~eee05/contest/)
and DERI’s recently announced chal-
lenge workshop on process integration. 

Both approaches to running work-
shops can facilitate understanding of
common problems (and can be used
together). They work with audiences of
academics from various disciplines, as
well as mixed groups of industrial and
academic researchers. Ultimately, the
more diverse the group, the bigger the

semantic unification problem — and
the more worthwhile the results.

Formal, and informal, semantic uni-
fication  requires reference appli-

cations. Machines and humans
demonstrably understand each other
just when they work together success-
fully. Otherwise, it’s all just talk.
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We had to build an application to discover
the true semantics of our terms.
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