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Abstract 2. The Language XChange

Many Web applications involve reactive behavior such e refer to [5] for a full introduction to XChange, and

as updating data in response to events. Their develop-only describe its foundations and benefits here:

ment can be considerably eased by using XChange, a high- (i) XChange programs consist of ECA rules. These allow

level and rule-based reactive Web language. Emphasiz-programming on a high abstraction level and are easy to

ing the Web’s distributed nature, our demonstration applie - analyze for both humans and machines.

XChange to shared information and reactive services pro-  (ij) XChange embeds the versatile Web and Semantic

vided on the distributed Web sites of a scientific community.web query language Xcerpt [7, 9] allowing to access and
reason with Web data, and also provides an integrated up-
date language (based on Xcerpt) for modifying Web data.

1. Introduction Accordingly, the various parts of a rule all follow the same

paradigm of specifying patterns for tree- or graph-strredu

data (e.g., XML, RDF) that is queried, newly constructed,

Many Web and Semantic Web applications are reactive: - undated. This makes XChange eleaant and easv o learn
they respond to events such as user requests, messages from 4P ) . 9 9 y '
(iii) Both atomic and composite events can be detected

other applications, or changes of remote or local Web data.and relevant data extracted from events [4. 2
Common reactions include updating data or raising new ~ . [ ' 1 .
(iv) XChange enforces a clear separation of persistent

events, which are sent to other Web nodes as messages [3]d . :
. . : . ata (Web resources, relating stat§ and volatile data
In our demonstration, we realize the different Web sites . :
(events, relating tehanges in staje

of a (fictitious) distributed scientific community of histor (v) XChange's high abstraction level and its powerful
ans called “Eighteenth Century Studies Society” (ECSS). 9 9 P
constructs allow for short and compact code.

ECSS consists of participating universities, thematickaor Each Web node has it own XChange program, which

ing groups, and a project management, each with their ownConsistS of rules of the fori®N Event queryt F Web query

Web site. The different Web sites are autonomous, but co- . )
operate to react to and mirror relevant changes from otherDOACtlon Such an ECA rule means: When events answer-

Web sites. For example, Web sites maintain information ing the event query are received and the Web query evalu-

about personal data of members; a change of member datgtes successfully, perform the action. Both event and Web

at a university entails further changes at the Web sitesaf th query can extract data through variable bindings, which can
management and (some) working groups then be used in the action. With this, we can see that both

Rules play an important role in the Web and Semantic event and Web queries serve a double purpose of detecting

Web [8]. Production and Event-Condition-Action (ECA) whento react and, through binding variabléswto react.

rules provide a declarative means to specify reactive behav For distributed applications XChange programs at dif-
P peclty ferent Web sites can coordinate each other by sending and

ior. However, current rule systems assume a centralized, L .
. o receiving events as XML messages in a push-manner. We
closed world and are not fitted for the distributed, open Web. . ;
see this as an important advantage of ECA rules over pro-

The reactive, rule-based language XChange [1, 5] Sim_duction rules [3]
plifies programming both local (at a single Web node) and '
distributed (over several Web nodes) reactivity on the Web. o .
XChange is based on ECA rules and tailored for the dis- 3. Description of the Demonstration
tributed nature and common data formats of the Web We
demonstrate how the distributed reactive behavior in ECSS The different Web sites in ECSS maintain XML data
can be programmed easily and conveniently with XChange.about members, publications, meetings, library books, and



rl:

r2:

r3:

r4:

ONchange member
DOupdate LMU data

ON change member
DOforward to management
ONchange member
DOupdate management data

ON change member (W/WG3) r7:

| F was not member of WG3

5!

r6:

ON change member (w/o WG2)

| F was member of WG2

DOsend remove member to WG2
ONremove member

DOupdate WG2 data

ONadd member

DOupdate WG3 data

DOsend add member to WG3

Figure 1. Example: Affected Rules
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Figure 2. Example: Distributed Event Flow

For presentation purposes, the demonstration includes
facilities for displaying the rules of each node and logging
received and sent events. To illustrate its distributedneat
the demonstration runs on several machines.

4. Conclusions

Reactive rules for the Web are an emerging field [8].
XChange's ECA rules integrate reactivity, querying, and
updating on the Web, and thus provide an elegant, declar-
ative, easy-to-learn, and intuitive solution for realiyitis-
tributed, reactive Web applications. For ECSS, less than on
month of an independent study project has been spent writ-
ing rules by a student without prior experience in XChange,
Xcerpt, and rule-based programming.

XChange is an ongoing research project [10]; a proto-
type implementation is available and used to run the demon-
stration. Development focuses on further use cases and
structuring rule sets [6], automatic generation of ECAsule

newsletters. Data is often shared; e.g., a member’s per_querying of composite events [2], and efficient evaluation.

sonal data is present at her home university, at the man-
agement node, and in the working groups she participatesAcknowledgments

in. Events that occur in this community relate to chang-
ing member data, keeping track of library inventory, or dis-
tributing email newsletters for working groups. To keep the
shared data consistent among the different Web sites, thes
events require reactions such as insertions, deletioer- alt
ation, or propagation of data.
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Corresponding reactions to events are specified asReferences

XChange rules. Abiding by the Web’s distributed and de-
centralized nature, each node has its own local set of rules
which receive and process local and remote events.

Figure 1 gives an example of the rules triggered when
a member’s data, including working group affiliation, is
changed. The distribution of the rules and the flow of events
between the different Web nodes is shown in Fig. 2.

The initial change is made with a Web form at the mem-
ber's home institution, sending eventl to the LMU node.
There, rulerl reacts and locally updates the member’s data
at LMU accordingly, while rule-2 forwards the change to
the management node as everit. The management node
has rules for updating its own local data about the member
(r3) and for propagating the change to the affected work-
ing groups ¢4 for adding,r5 for deleting a member). The
working groups finally each have ruless( »7) reacting to
deletion and insertion events:@, m3).

Apart from this simple example of managing dis-
tributed member data, our demonstration realizes a
community-owned and distributed virtual library (e.g.,
lending books, monitions, reservations), meeting organiz
tion (e.g., scheduling panel moderators), and newsleiter d
tribution. These other tasks are also implemented by ECA
rules that are in place at the different nodes.
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