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Synonyms

Active document; AXML

Definition

Active XML documents (AXML documents, for
short) are XML documents [12] that may include
embedded calls to Web services [13]. Hence,
AXML documents are a combination of regular
“extensional” XML data with data that is defined
“Intentionally,” i.e., as a description that enables
obtaining data dynamically (by calling the corre-
sponding service).

AXML documents evolve in time when calls
to their embedded services are triggered. The
calls may bring data once (when invoked) or con-
tinually (e.g., if the called service is a continuous
one, such as a subscription to an RSS feed). They
may even update existing parts of the document
(e.g., by refreshing previously fetched data).

Historical Background

The AXML language was originally proposed at
INRIA around 2002. Work around AXML has
been going there in the following years. A survey
of the research on AXML is given in [13]. The
software, primarily under the form of an AXML
system, is available as open source software.
Resources on Active XML may be found on the
project’s website [11].

The notion of embedding function calls
into data is old. Embedded functions are
already present in relational systems as stored
procedures. Of course, method calls form a key
component of object databases. For the Web,
scripting languages such as PHP or JSP have
made popular the integration of processing inside
HTML or XML documents. Combined with
standard database interfaces such as JDBC and
ODBC, functions are used to integrate results
of (SQL) queries. This idea can also be found
in commercial software products, for instance,
in Microsoft Office XP, SmartTags inside Office
documents can be linked to Microsoft’s.NET
platform for Web services.

The originality of the AXML approach is
that it proposed to exchange such documents,
building on the fact that Web services may be
invoked from anywhere. In that sense, this is
truly a language for distributed data management.
Another particularity is that the logic (the AXML
language) is a subset of the AXML algebra.

Looking at the services in AXML as queries,
the approach can be viewed as closely related to
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recent works based on XQuery [14] where the
query language is used to describe query plans.
For instance, the DXQ project [7] developed
at ATT and UCSD emphasizes the distributed
evaluation of XQuery queries. Since one can
describe documents in an XQquery syntax, such
approaches encompass in some sense AXML
documents where the service calls are XQuery
queries.

The connection with deductive databases is
used in [1] to study the diagnosis problems in dis-
tributed networks. A similar approach is followed
in [8] for declarative network routing.

It should be observed that the AXML ap-
proach touches upon most database areas. In
particular, the presence of intentional data leads
to views, deductive databases, and data integra-
tion. The activation of calls contained in a docu-
ment essentially leads to active databases. AXML
services may be activated by external servers,
which relates to subscription queries and stream
databases. Finally, the evolution of AXML docu-
ments and their inherent changing nature lead to
an approach of workflows and service choreogra-
phy in the style of business artifacts [10].

The management of AXML document raises a
number of issues. For instance, the evaluation of
queries over active documents is studied in [2].
The “casting” of a document to a desired type
is studied in [9]. The distribution of documents
between several peers and their replication is the
topic of [4].

Foundations

An AXML document is an (syntactically valid)
XML document, where service calls are denoted
by special XML elements labeled call. An ex-
ample AXML document is given in Fig. 1. The
figure shows first the XML serialized syntax, then
a more abstract view of the same document as a
labeled tree. The document in the figure describes
a (simplified) newspaper homepage consisting of
(i) some extensional information (the name of the
newspaper, the current date, and a news story)
and (ii) some intentional information (service
calls for the weather forecast and for the current

exhibits). When the services are called, the tree
evolves. For example, the tree at the bottom is
what results from a call to the service f at weather.
com to obtain the temperature in Paris.

AXML documents fit nicely in a peer-to-peer
architecture, where each peer is a persistent store
of AXML documents, and may act both as a
client, by invoking the service calls embedded
in its AXML documents and as a server by
providing Web services over these documents.

Two fundamental issues arise when dealing
with AXML documents. The first one is related
to the exchange of AXML documents between
peers, and the second one is related to query
evaluation over such data.

Documents Exchange: When exchanged be-
tween two applications/peers, AXML documents
have a crucial property: since Web services can
be called from anywhere on the Web, data can
either be materialized before sending or sent in its
intentional form and left to the receiver to materi-
alize if and when needed. Just like XML Schemas
do for standard XML, AXML schemas let the user
specify the desired format of the exchanged data,
including which parts should remain intentional
and which should be materialized. Novel algo-
rithms allow the sender to determine (statically
or dynamically) which service invocations are
required to “cast” the document to the required
data exchange format [9].

Query evaluation: Answering a query on an
AXML document may require triggering some
of the service calls it contains. These services
may, in turn, query other AXML documents and
trigger some other services, and so on. This re-
cursion, based on the management of intentional
data, leads to a framework in the style of deduc-
tive databases. Query evaluation on AXML data
can therefore benefit from techniques developed
in deductive databases such as Magic Sets [6]. In-
deed, corresponding AXML query optimization
techniques were proposed in [1, 2].

Efficient query processing is, in general, a
critical issue for Web data management. AXML,
when properly extended, becomes an algebraic
language that enables query processors installed
on different peers to collaborate by exchang-
ing streams of (A)XML data [14]. The crux of
the approach is (i) the introduction of generic
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Active XML, Fig. 1 An AXML document

services (i.e., services that can be provided by
several peers, such as query processing) and (ii)
some explicit control of distribution (e.g., to al-
low delegating part of some work to another
peer).

Key Applications

AXML and the AXML algebra target all dis-
tributed applications that involve the manage-
ment of distributed data. AXML is particularly
suited for data integration (from databases and
other data resources exported as Web services)
and for managing (active) views on top of data
sources. In particular, AXML can serve as a
formal foundation for mash-up systems. Also,
the language is useful for (business) applications
based on evolving documents in the style of
business artifacts and on the exchange of such
information. The fact that the exchange is based
on flows of XML messages makes it also well
adapted to the management of distributed streams
of information.
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