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Introduction

Resource retrieval addresses the problem of find-
ing best matches to a request among available 
resources, with both the request and the resources 
described with respect to a shared interpretation 
of the knowledge domain the resource belongs to. 
The problem of resource matching and retrieval 
arises in several scenarios, among them, personnel 
recruitment and job assignment, dating agencies, 
but also generic electronic marketplaces, Web 

services discovery and composition, resource 
matching in the Grid. All these scenarios share 
a common purpose: given a request, find among 
available descriptions those best fulfilling it, or 
at “worse,” when nothing better exists, those that 
fulfill at least some of the requirements. 

Exact, or full, matches are usually rare and the 
true matchmaking process is aimed at providing 
one or more “promising” matches to be explored. 
Non-exact matches should take into account 
both missing information—details that could 
be positively assessed in a second phase—and 
conflicting information—details that could lever-
age negotiation if the proposed match is worth 
enough pursuing. 
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Because of its intangibility, it is now a widely 
shared opinion that knowledge has to be modeled 
to make unambiguous the interpretation of any 
information domain. This disambiguation process 
is usually obtained through an ontology, that is, 
a specification of a representational vocabulary 
for a shared domain of discourse—definitions 
of classes, relations, functions, and other objects 
(Gruber, 1993). 

Once a knowledge domain has been mod-
eled, and several different resources have been 
described using such a model, issues that need to 
be faced for efficient knowledge management are: 
What, if any, kind of retrieval is possible on these 
resources? How could we benefit both of the model 
and formalisms used to build the model, in order 
to perform a “smart” search of described resources 
matching a request? The above questions focus on 
important aspects of knowledge-based retrieval: 

•	 formalisms used to model a knowledge 
domain

•	 retrieval services that fully use the expres-
siveness of the formalism to infer new knowl-
edge from the model in order to perform a 
knowledge-based search 

Knowledge domain is modeled with a formal-
ism, whose expressiveness is used in the retrieval 
process to infer not elicited information from the 
model. In such a context, choosing this formalism 
strongly affects the complexity, as well as success 
probability, of the retrieval process. 

In recent years description logics (DLs) have 
been investigated by both the academic and 
industrial world as a formalism for knowledge 
representation. Modeling an information domain 
through the formalism of a DL allows one to 
employ reasoning services provided by DLs to 
perform a knowledge-based search. Knowledge 
domains are formalized in ontologies, which 
resource descriptions refer to. The use of ontolo-
gies allows elicited descriptions to be stored so 

that information can be inferred from them to 
retrieve a resource. 

The remainder of this article is structured as 
follows: Background work is revised, including 
DL basics with associated reasoning services and 
previous approaches to resource retrieval, includ-
ing non-logic- and logic-based alternatives. Then, 
we introduce semantic-based resource retrieval, 
first highlighting new non-standard inference 
services and then showing how they can be used 
for “smart” resource retrieval. Finally, we propose 
some future trends and draw a conclusion. 

Background

Description Logics Basics

Description, or terminological, logics (Baader, 
Calvanese, Mc Guinness, Nardi, & Patel-Sch-
neider, 2002; Donini, Lenzerini, Nardi, & Schaerf, 
1996) are a family of logic formalisms for knowl-
edge representation. All DLs are endowed of a 
syntax and a model-theoretic semantics. The basic 
syntax elements of DLs are: concept names, role 
names, individuals. Intuitively, concepts stand for 
sets of objects, and roles link objects belonging to 
different concepts. Individuals are special named 
elements of the sets of objects concepts represent. 

We give a more formal definition of the out-
lined basic elements by introducing the concept 
of semantic interpretation. 

Definition 1: A semantic interpretation is 
a pair I=(D, ×I ) made up of a domain D and an 
interpretation function ×I  , which maps every 
concept to a subset of D, every role to a subset 
of D×D, and every individual to an element of D. 

Usually, a so-called Unique Name Assumption 
(UNA) is made which ensures different individu-
als to be mapped to different elements of D, i.e., 
aI ≠ bI for individuals a ≠ b. 
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