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1 Imntroduction

The Web repositories are exposed in form of a huge
amount of heterogeneous information sources. The
information is overwhelming the users. Besides the
target information itself, the changes upon the previ-
ously released information are significant and worth
being notified to those who perceived the out of date
information as soon as possible. The changes made in
Web repositories occur at unpredictable rates. Unfor-
tunately, stock type information source has no means
to inform its prospective users about the changes
While the stock type information source occupies a
large percentage of sources on the Web, it is nec-
essary to have a system that monitors changes on
the Web, and provides comprehensive presentation
to the prospective users. In this paper, we propose
a mechanism that provides change monitoring and
presentation service for a large group of users by
coalition among service agents. The service agents
keep improving the overall utilization factor by sev-
eral schemes based on the decision made by game
analysis. We apply a cost model to the service mech-
anism in order to study the cooperative behavior of
the service agents. The reduction of cost is designed
to comply with the level of cooperation among ser-
vice agents. This paper presents a paradigm for the
service and the formation of cooperative behavior of
the agents in the community.

1 Matchmaking among service agents

Besides the self-organization in each service unit,
the distributed service units work in coordination
with the Matchmaking Agent as shown previously in
Fig. 7?. The coalition among Service Agents is made
possible by the Matchmaking Agent. The agent has
3 main functions as follows:

1. Request matching: The agent tries to match
nearly identical requests and dispatches them to
appropriate Service Agent in the community.

2. Issuing suggestions to users and Service
Agents: The agent has opportunity to evaluate

the resource sharing efficiency because it holds
the service profiles of the Service Agents in the
community. It tries to adjust the load balancing
and utilization factor of the overall system. The
utilization factor can be improved if the agent
can find new users who request nearly identical
requests to the existing ones. The Matchmaking
Agent also implements the same game analysis
policy described in previous section to issue sug-
gestions to the users. ‘

3. Providing information of services on de-
mand: Service Agents in the community may
query the service profiles from the Matchmaking
Agent. This profiles is necessary when a Service
Agent deals with the users according to the ac-
cess behavior of others.

The Matchmaking Agent cooperates with the Ser-
vice Agents in the community by interpretation of
incoming request objects as follows:

1 Request Object
Request Object:

Function: Request_function
Input:

Description, Constraint

Input_obj

Output: Description, Constraint
Output_obj

Owner: Service Agent

Time: Issued,_time

Figure 1: The template ofa request object.

The request object is a common template for re-
quests posted to the Matchmaking Agent. A request
object consists of requested function, input, output,
owner, and time stamp. The functions currently im-
plemented are listed as follows:

¢ Declaration of service profiles: In order to
made the existing requests available to other ser-
vice units, the Service Agent declares its service
profiles to the Matchmaking Agent.

e Load request: When the Resource Manager
considers that the load in the unit is still low
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compared to the available resources, it may give
charity to the community by issuing a load re-
quest to the Matchmaking Agent. The con-
straint of the request object indicates the ac-
ceptable number of requests. The agent assigns
requests to the service unit if available. - The
Matchmaking Agent returns the request object
that the output was assigned a set of requests
back to the service unit.

e Load distribution request: In some cases
such as a service unit become overloaded or needs
to be temporarily closed, the service unit has to
distribute its services to others. It issues one or
more request objects to the Matchmaking Agent
in order to distribute the requests to available

. service units. )

¢ Effectively identical requests matching:
When a user request a service, the in charged
Service Agent consults with the Resource Man-
ager in the unit about an effectively identical
request. In the case of no effectively identical
request available, the Service Agent sends this
request object to be served by the Matchmaking
agent. In the worst case, there is no effectively
identical request in the community, the Match-
making Agent relays the request to an appropri-
ate service unit. This can be both the service
unit that issued a load request or the site which
the Matchmaking Agent considers that the load
is still low. However, the elected service unit has
right to refuse the request base upon constraint
on the location. If the request is not accepted
by any service site, the in charged Service Agent
takes the request into its own service unit.

2 Decision making in matching process

A cost model is applied to the service mechanism
to investigate cooperative behavior of service agents
in the community. The invited users under the invi-
tation of preference adjustment requests and the new
users gather together to get assigned to appropriate
service groups. This implies that they desire to play
in an assignment game in order to improve profits.
Right in this process, the requests will be clustered
into groups of prospectively identical requests. These
groups are applied to a cost model for finding accept-
able matches. The cost for a service is defined on the
concept that the more effective identical requests, the
lower the cost of each service in the identical group.
We define Cj, the cost per service for each user in
group it* base on F', the full cost per user, as follows:

s
C',~=F(1—kee_'ll) where 0<k<1 (1)

The cost reduction increases exponentially according
to the number of identical requests in the group. This
create a persuasion for the users to join a large group
even the request for that group is not exactly match
what they want since this can reduce their costs.
Another effect of the cost model is that the service
costs in the: community become lower remarkably as
the number of identical requests increases. As a re-
sult, the ~-apetitiveness of the community becomes
higher in case that we consider the service in mul-
tiple communities. The above is the evaluation of
value of the services on the service provider side. We
define the appreciation value of the user j** against
the service of the group i** by u;;. Then, the dif-
ference value for the service of group ** viewed by
the user j** is a;; = u;; — C;. If we have a set of
service groups G = {91, ¢2,..-gn}, and a set of users
H = {hy,h3,...,hm}, then we can find the maximum
profit combination by finding the maximum value of
3" a;; among the combination space of G and H.

3 Conclusion

In this paper, we presented the mechanism of Web
repositories change monitoring service that notifies
the users about changes in Web repositories and cre-
ates comprehensive summary pages of the changes.
The improvement of overall utilization factor is de-
rived from the resource management within each ser-
vice unit and the cooperation among service units.
The Matchmaking Agent is the key of coalition. The
coalition among service units brings about a broader
scope for request matching. Moreover, the Match-
making Agent has potential to balance the services
among service units. At the same time, the mecha-
nism of load transfer based on coalition among the
service units strengthen the robustness of the service.

Decision making. process of both Matchmaking
Agent and Service Agent in each service unit relies
on the game analysis. The expected payoff values
based on experience in the past have direct impacts
to the decision. The cost model promotes the de-
gree of cooperation by compromising the user needs
based upon the maximum profits. As a result, this in-
creases the identical requests dramatically compared
to matching only by similarity of incoming requests.
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