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INTRODUCTION

Over the past decade, XML has rapidly evolved as 
the standard for data representation and exchange. 
XML marked-up message traffic in intranets and on 
the Internet ranges from insurance claims, health-
care requests, corporate memos, online ads to news 
items and entertainment information. The standard-
ization of the mark-up language, the wide range of 

related standards, and the wide-spread adoption of 
this technology are further amplifying the network 
externalities created by this technology.

XML-based data dissemination networks are 
starting to become a reality. In a dissemination 
network, data messages, marked-up in XML, are 
routed based on filter expressions stored at interme-
diate nodes that indicate where the XML message 
is to be routed to. These routing nodes are often 
referred to as content-based routers or brokers, 
as they route messages to interested recipients by 
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inspecting the message content. Filter expressions, 
often expressed as XPath expressions (XPEs), are 
submitted by data consumers who express inter-
est in receiving certain kinds of documents. This 
architecture is depicted in Figure 1. For instance, a 
globally operating insurance company with many 
branch offices distributed world-wide is linked by 
an overlay network of content-based routers that 
comprise the XML dissemination network. An 
insurance claim, an insurance bid, or a request 
for proposal can be submitted anywhere into the 
overlay network (e.g., by a third party insurance 
broker or an online client) and be routed toward 
a currently online, specific expert employee, 
speaking the same language as the requester. Note, 
the latter constraints are expressed as XPE filter 
expressions against which the XML document is 
evaluated in transit. This design fully decouples 
information requesters and information provid-
ers, avoids a single point of control and a single 
point of failure, and increases scalability due to 
decentralization and distribution.

The fundamental concepts underlying the 
content-based dissemination of XML messages 
are the algorithms and data structures for match-
ing and routing of XML documents against XPEs, 
the definition of advertisements that efficiently 
summarize the kind of XML documents that data 

producers will publish, the interpretation and the 
development of algorithms for intersecting adver-
tisements with subscriptions, and the definition 
of covering and merging of XPEs.

This chapter addresses the XML/XPath routing 
problem. More specifically, this chapter focuses 
on the problem of efficiently routing an XML 
document emitted from a data producer at one 
point in the network to a set of data consum-
ers located anywhere throughout the network. 
Prior to receiving XML documents, consumers 
must have expressed interest in receiving XML 
documents by registering XPEs with the network. 
This problem statement is akin to the well-known 
publish/subscribe matching problem. However, 
the main difference here is that in the case of 
data dissemination networks, there exists no one 
single centralized publish/subscribe system, but a 
network of content-based routers (i.e., a network 
or federation of publish/subscribe systems.) In 
the dissemination network, XML documents 
are routed based on their content and not based 
on IP address information, which is, due to the 
completely decoupled design, not available – all 
routing decisions are exclusively based on content 
information. Figure 2 provides an overview of 
the dissemination network this chapter assumes. 
In the overlay network depicted in Figure 2 each 

Figure 1. Distributed dissemination network



 

 

27 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/content-based-xml-data-dissemination/41507

Related Content

Temporal OCL: Meeting Specification Demands for Business Components
Stefan Conradand Klaus Turowski (2001). Unified Modeling Language: Systems Analysis, Design and

Development Issues  (pp. 152-167).

www.irma-international.org/chapter/temporal-ocl-meeting-specification-demands/30577

Keyword Search on XML Data
Ziyang Liuand Yi Chen (2010). Advanced Applications and Structures in XML Processing: Label Streams,

Semantics Utilization and Data Query Technologies  (pp. 143-159).

www.irma-international.org/chapter/keyword-search-xml-data/41503

Using Rule-Based Concepts as Foundation for Higher-Level Agent Architectures
Lars Braubach, Alexander Pokahrand Adrian Paschke (2009). Handbook of Research on Emerging Rule-

Based Languages and Technologies: Open Solutions and Approaches  (pp. 493-524).

www.irma-international.org/chapter/using-rule-based-concepts-foundation/35872

Automated Interpretation of Key Performance Indicators by Using Rules
Bojan Tomic (2009). Handbook of Research on Emerging Rule-Based Languages and Technologies: Open

Solutions and Approaches  (pp. 625-646).

www.irma-international.org/chapter/automated-interpretation-key-performance-indicators/35877

Distributed Business Rules within Service-Centric Systems
Florian Rosenberg, Anton Michlmayr, Christoph Nagland Schahram Dustdar (2009). Handbook of

Research on Emerging Rule-Based Languages and Technologies: Open Solutions and Approaches  (pp.

448-470).

www.irma-international.org/chapter/distributed-business-rules-within-service/35870

http://www.igi-global.com/chapter/content-based-xml-data-dissemination/41507
http://www.irma-international.org/chapter/temporal-ocl-meeting-specification-demands/30577
http://www.irma-international.org/chapter/keyword-search-xml-data/41503
http://www.irma-international.org/chapter/using-rule-based-concepts-foundation/35872
http://www.irma-international.org/chapter/automated-interpretation-key-performance-indicators/35877
http://www.irma-international.org/chapter/distributed-business-rules-within-service/35870

