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Building very big taxonomies is a laborious task vulnerable to errors and
management/scalability deficiencies. FASTAXON is a system for building very
big taxonomies in a quick, flexible and scalable manner that is based on the
faceted classification paradigm [4] and the Compound Term Composition Algebra
[5]. Below we sketch the architecture and the functioning of this system and we
report our experiences from using this system in real applications.

Taxonomies, i.e. hierarchies of names, is probably the oldest and most widely
used conceptual modeling tool still used in Web directories, Libraries and the
Semantic Web (e.g. see XFML [1]). Moreover, the advantages of the taxonomy-
based conceptual modeling approach for building large scale mediators and P2P
systems that support semantic-based retrieval services have been analyzed and
reported in [7, 6, 8]. However, building very big taxonomies is a laborious task
vulnerable to errors and management/scalability deficiencies. One method for
building efficiently a very big taxonomy is to first define a faceted taxonomy (i.e.
a set of independently defined taxonomies called facets) like the one presented
in Figure 1, and then derive automatically the inferred compound taxonomy i.e.
the taxonomy of all possible compound terms (conjunctions of terms) over the
faceted taxonomy. Faceted taxonomies carry a number of well known advantages
over single hierarchies in terms of building and maintaining them, as well as
using them in multicriteria indexing (e.g. see [3]). FASTAXON is a system for
building big (compound) taxonomies based on the above mentioned idea. Using
the system, the designer at first defines a number of facets and assigns to each
one of them one taxonomy. After that the system can generate dynamically (and
on the fly) a navigation tree that allows to the designer (as well to the object
indexer or end user) to browse the set of all possible compound terms.

A drawback, however, of faceted taxonomies is the cost of avoiding the in-
valid (meaningless) compound terms, i.e. those that do not apply to any object
in the domain. Let’s consider the faceted taxonomy of Figure 1. Clearly we can-
not do any winter sport in the Greek islands (Crete and Cefalonia) as they never
have enough snow, and we cannot do any sea sport in Olympus because Olym-
pus is a mountain. For the sake of this example, let us also suppose that only



Cefalonia has a Casino. According to this assumption, the partition of the set
of compound terms to the set of valid (meaningful) and invalid (meaningless)
is shown in Table 1. The availability of such a partition would be very useful
during the construction of a materialized faceted taxonomy (i.e. a catalog based
on a faceted taxonomy). It could be exploited in the indexing process for pre-
venting indexing errors, i.e. for allowing only meaningful compound terms to be
assigned to objects. It could also aid the indexer during the indexing process, by
generating dynamically a single hierarchical navigation tree that allows selecting
the desired compound term by browsing only the meaningful compound terms.
However, even from this toy example, it is more than obvious that the definition
of such a partition would be a formidably laborious task for the designer.
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Fig. 1. A faceted taxonomy for indexing hotel Web pages

FASTAXON allows specifying the meaningful compound terms in a very flex-
ible manner. It is the first system that implements the recently emerged Com-
pound Term Composition Algebra (CTCA) [5]. This allows to the designer to use
an algebraic expression for specifying the valid compound terms. This involves
declaring only a small set of valid or invalid compound terms from which other
(valid or invalid) compound terms are then inferred. For instance, the partition
shown in Table 1, can be defined using the expression:
e = (LocationªN Sports)⊕P Facilities with the following P and N parameters:
N = {{Crete, WinterSports}, {Cefalonia, WinterSports}},
P = {{Cefalonia, SeaSki, Casino}, {Cefalonia,Windsurfing, Casino}}.
Specifically, FASTAXON provides an Expression Builder for formulating CTCA
expressions in a flexible, interactive and guided way. Only the expression that
defines the desired compound terminology is stored (and not the inferred parti-
tion), as an inference mechanism is used to check (in polynomial time) whether
a compound term belongs to the compound terminology of the expression.

The productivity obtained using FASTAXON is quite impressive. The so far
experimental evaluation has shown that in many cases a designer can define from
scratch a compound taxonomy of around 1000 indexing terms in some minutes.
FASTAXON has been implemented as a client/server Web-based system written
in Java. The server is based on the Apache Web server, the Tomcat application
server and uses MySQL for persistent storage. The user interface is based on
DHTML (dynamic HTML), JSP (Java Server Pages) and Java Servlet technolo-
gies (J2EE). The client only needs a Web browser that support JavaScripts (e.g.
Microsoft Internet Explorer 6). Future extensions include modules for import-
ing and exporting XFML [1] and XFML+CAMEL [2] files. FASTAXON will



Valid

Earth, AllSports Greece, AllSports
Finland, AllSports Olympus, AllSports
Crete, AllSports Cefal., AllSports
Reth., AllSports Heraklio, AllSports
Earth, SeaSports Greece, SeaSports
Finland, SeaSports Crete, SeaSports
Cefal., SeaSports Reth., SeaSports
Heraklio, SeaSports Earth, WinterSp.
Greece, WinterSp. Finland, WinterSp.
Olympus, WinterSp. Earth, SeaSki
Greece, SeaSki Finland, SeaSki
Crete, SeaSki Cefal., SeaSki
Reth., SeaSki Heraklio, SeaSki
Earth, WindSurf. Greece, WindSurf.
Finland, WindSurf. Crete, WindSurf.
Cefal., WindSurf. Reth., WindSurf.
Heraklio, WindSurf. Earth, SnowB.
Greece, SnowB. Finland, SnowB.
Olympus, SnowB. Earth, SnowSki
Greece, SnowSki Finland, SnowSki
Olympus, SnowSki Earth, AllSports, Cas.
Greece, AllSports, Cas. Cefal., AllSports, Cas.
SeaSports, Cas. SeaSports, Cas.
Cefal., SeaSports, Cas. Earth, WinterSp., Cas.
Greece, WinterSp., Cas. Earth, SeaSki, Cas.
Greece, SeaSki, Cas. Cefal., SeaSki, Cas.
Earth, WindSurf., Cas. Greece, WindSurf., Cas.
Cefal., WindSurf., Cas. Earth, SnowB., Cas.
Greece, SnowB., Cas. Earth, SnowSki, Cas.
Greece, SnowSki, Cas.

Invalid

Olympus, SeaSports
Crete, WinterSp. Cefal., WinterSp.
Reth., WinterSp. Heraklio, WinterSp.
Olympus, SeaSki Olympus, WindSurf.
Crete, SnowB. Cefal., SnowB.
Reth., SnowB. Heraklio, SnowB.
Crete, SnowSki Cefal., SnowSki
Reth., SnowSki Heraklio, SnowSki
Olympus, SeaSports, Cas. Crete, WinterSp., Cas.
Cefal., WinterSp., Cas. Reth., WinterSp., Cas.
Heraklio, WinterSp., Cas. Olympus, SeaSki, Cas.
Olympus, WindSurf., Cas. Crete, SnowB., Cas.
Cefal., SnowB., Cas. Reth., SnowB., Cas.
Heraklio, SnowB., Cas. Crete, SnowSki, Cas.
Cefal., SnowSki, Cas. Reth., SnowSki, Cas.
Heraklio, SnowSki, Cas. Olympus, AllSports, Cas.
Crete, AllSports, Cas. Reth., AllSports, Cas.
Heraklio, AllSports, Cas. Crete, SeaSports, Cas.
Reth., SeaSports, Cas. Heraklio, SeaSports, Cas.
Olympus, WinterSp., Cas. Crete, SeaSki, Cas.
Reth., SeaSki, Cas. Heraklio, SeaSki, Cas.
Crete, WindSurf., Cas. Reth., WindSurf., Cas.
Heraklio, WindSurf., Cas. Olympus, SnowB., Cas.
Olympus, SnowSki, Cas. Finland, AllSports, Cas.
Finland, SeaSports, Cas. Finland, WinterSp., Cas.
Finland, SeaSki, Cas. Finland, WindSurf., Cas.
Finland, SnowSki, Cas. Finland, SnowB., Cas.

Table 1. The Valid and Invalid compound terms of the example of Figure 1

be published under the VTT Open Source Licence within 2004 (for more see
http://fastaxon.erve.vtt.fi/ ).
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