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ABSTRACT
The basic data model for the Semantic Web is RDF. In this
paper we address updates in RDF. It is known that the se-
mantics of updates for data models becomes unclear when
the model turns, even slightly, more general than a sim-
ple relational structure. Using the framework of Katsuno-
Mendelzon, we define a semantics for updates in RDF. Par-
ticularly we explore the behavior of this semantics for the
“erase” operator (which in general is not expressible in RDF).
Our results include a proposal of sound semantics for RDF
updates, a characterization of the maximal RDF graph which
captures exactly all consequences of the erase operation ex-
pressible in RDF, and complexity results about the compu-
tation of this graph and updates in RDF in general.

1. INTRODUCTION
The Semantic Web is a proposal oriented to represent

Web content in an easily machine-processable way. The ba-
sic layer of the data representation for the Semantic Web
recommended by the World Wide Web Consortium (W3C)
is the Resource Description Framework (RDF) [12]. The
RDF model is more than a simple relational structure; its
expressivity turns more general the existential conjunctive
fragment of first order logic by adding transitivity of some
predicates and inheritance axioms. From a database point
of view, it can be viewed as an extension of a representation
system along the lines of naive tables without negation [1].

In this paper we concentrate on the problem of updating
RDF data. In the last two years the semantic web com-
munity has shown an increasing interest in this problem.
However, the existing proposals have so far ignored the se-
mantic problems associated to the presence of blank nodes
and of RDFS vocabulary with built-in semantics [15, 17, 22,
14], and tackled the subject from a syntactical point of view.
Related to the update problem in RDF, some studies have
addressed changes in an ontology [13, 19], and more recently,
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the representation and querying of temporal information in
RDF [6] has been also studied.

1.1 The Problem of Updates in RDF
Updates and Revision. The semantics of updates for data

models becomes difficult when the model turns –even slightly–
more general than a simple relational structure [4]. For
knowledge bases, the abstract general problem of updat-
ing is: what should be the result of changing a theory T
with a sentence ϕ? As Katsuno and Mendelzon [10] argued,
the answer to this problem depends on the application at
hand. There is a fundamental distinction between update
(now in a technical sense) and revision [11, 10]. Update
means bringing the knowledge base up to date when the
world described by it changes; revise means incorporating
new information obtained about a static world. This dis-
cussion is relevant when facing updates in the RDF model.
Thus, the distinction between update and revision becomes
of central importance. On the one hand, one of the main
design goals of the RDF model is allowing distributed revi-
sions of the knowledge base in the form of addition of in-
formation in a monotonic way [20]. By some classic results
of Gardenförs [3], the notion of revision becomes trivial in
this setting. On the other hand, when viewing RDF from a
database point of view (i.e., huge but delimited repositories
of metadata, like metadata for a library, for instance), the
notion of update becomes relevant. In this paper we con-
centrate on this latter notion, and follow the approach of
Katsuno and Mendelzon [10].

Updates in RDF. Management, in particular maintain-
ability, of RDF data needs a well defined notion of update.
The problem becomes relevant since the standardization of
a query language for RDF [16]. We will show that the prob-
lem of characterizing these changes in RDF is far from being
trivial and raises interesting practical and theoretical issues
that, so far, have been overlooked.

Consider for example the case of a web music store that
uses Semantic Web technology for making it easier to find
information about artists depending on their music styles.
This is a very dynamic environment, where artists and mu-
sic styles are continuously being updated. Figure 1 shows
a small portion of this web site, where sc means “subclas-
sOf”, type indicates an instance of a class, and an edge
between two nodes represents a triple of the form, for in-
stance (a, sc, c). Suppose we want to delete all triples con-
taining the value artist in Figure 1 (a). The result, clearly,
is the one shown in Figure 1 (b), where dashed lines indicate




