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INTRODUCTION

The Internet has considerably increased the scale of 
distributed information systems, where information 
is published on the Internet anywhere at any time by 
anybody. To avoid overwhelming users with such 
huge amount of information, the publish/subscribe 
systems have emerged, where users subscribe a 
set of queries to the system to express the kinds of 
information they are interested in and the system 
will automatically deliver newly published informa-
tion to proper users. With the emergence of XML, 
it quickly becomes the standard for data exchange 

on the Internet. There is a new trend to publish the 
data contents in XML format and to provide users 
with a more expressive subscription language such 
as XPath to address both the content and structure of 
the data, which makes the publish/subscribe system 
for XML data becomes increasingly important.

The publish/subscribe system could be divided 
into two categories: (1) topic-based publish/sub-
scribe system which has been implemented by many 
industrial solutions, such as VITRIA (Skeen, 1999), 
TIB/Rendezvous (TIBCO, 1999), JEDI (Cugola, 
et al., 2001). Publishers associate some keywords 
with each message to indicate the topic the mes-
sage belongs to; subscribers express their interests 
using keywords. Then all messages belonging to a 
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topic will be delivered to the users who subscribe 
to this topic. (2) content-based publish/subscribe 
system which improves the expressiveness by al-
lowing the subscribers to use some subscription 
language to address the content of the informa-
tion in which they are interested. In topic-based 
publish/subscribe, the information is delivered 
towards a group of users; while in content-based 
publish/subscribe, the information is delivered 
towards each individual user. The content-based 
system guarantees the users to receive accurate 
information they are interested in, which makes 
it more attractive than the topic-based system. A 
variety of content-based publish/subscribe sys-
tems are implemented by academy or industry, 
such as Gryphon (Banavar et al. 1999), Siena 
(Carzaniga et al., 2000), Elvin (Segall et al., 
2000) and ONYX.(Diao et al, 2004). Compared 
with topic-based publish/subscribe, content-based 
publish/subscribe provides a fine grain way to 
address the content of the documents. Thus this 
chapter focuses on the content-based publish/
subscribe system for XML data.

This chapter firstly gives an introduction about 
the content-based publish/subscribe system for 
XML data and three components, i.e. publisher, 
subscriber and XML routing network, in such sys-
tem. The content-based publish/subscribe system 
for XML data has two important issues, i.e. the 
efficiency of the system and the functionalities 
of the system. Therefore, secondly this chapter 
categories and introduces the existing approaches 
that are proposed to improve the above two aspects 
of the XML publish/subscribe system. Finally, this 
chapter will point out some possible future work 
in the content-based publish/subscribe system for 
XML data domain.

bACkgROUND

In the content-based publish/subscribe system for 
XML data, the information is published as XML 
documents and the subscriptions are expressed 

using some XML query language such as XPath 
(1999) or XQuery (2006). Figure 1 illustrates 
the architecture for the content-based publish/
subscribe system. There are three components 
in the system:

•	 Publishers. The left part in Figure 1 shows 
the data publishers, which are also called 
the data producers for the system. They 
generate the information and encode it as 
XML documents, and send these documents 
to the system. Published XML documents 
could come from various resources, such 
as newspapers, databases, libraries, mobile 
sensors, etc. Various publishers generate 
the XML documents independently, thus 
XML documents for the same domain by 
different publishers may conform to differ-
ent schemas.

•	 Subscribers. The right part in Figure 1 
gives the subscribers which are also called 
the data consumers, who receive the infor-
mation from the data publishers. The sub-
scribers register their interests to the system 
by	subscribing	their	profiles	to	the	system.	
In the system for XML	data,	their	profiles	
are rewritten using some XML query lan-
guage such as XPath (1999) or XQuery 
(2006). The subscribers would receive all 
and exactly the information that matches 
their subscriptions. When the subscribers 
do not want the information anymore, they 
need to unsubscribe their queries.

•	 XML routing network. The central part in 
Figure 1 illustrates the XML routing net-
work, which contains a set of XML routers 
that are inter-connected. Each XML router 
receives the subscriptions from end-users or 
other XML routers; and receives the XML 
documents from the publishers or other 
XML routers. A routing table is stored at 
each router to store the set of queries sub-
scribed to the router, and the routing table 
also maintains the information about the 
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