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We are investigating the cooperative behavior of in- 
telligent agents in a large group. A cooperative intel- 
ligent agent is a user’s personal consultant that can 
take care of problems the user got, and solve them 
either by itself or via cooperation. We have pro- 
posed a twin-base (cooperator-base u task-base) agent 
modeling technique for individual agents to monitor 
activities of the others in order to achieve efficient 
cooperation in a small agent group (Cao, Bian, & 
Hartvigsen 1996) (C ao, Bian, & Hartvigsen 1997a). 
While the group grows in size and complexity, an 
activity-oriented hierarchical organization structure, 
club-community-society, has been studied (Cao, Bian, 
& Hartvigsen 199713). In this organization, each agent 
shows its activities to the outside world, and these ac- 
tivities are symbolic categories for the twin-base guided 
heuristic searches in peer locating processes. 
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Figure 1: Two Different Heuristic Searches 

Experimental results have shown that the twin-base 
agent modeling approach achieves efficient coopera- 
tion in a small agent group (Cao, Bian, & Hartvigsen 
1997a). By organizing agents into an activity-oriented 
hierarchical structure, we argue that agents perform ef- 
ficient heuristic searches because of the twin-base guid- 
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ante and dual roles of cooperation traders (coopera- 
tive agents and virtual group managers). Generally, 
a heuristic search uses knowledge about the problem 
to guide the search process. For example, to locate 
a peer agent in a large multi-agent system, a best- 

first heuristic search will traverse the path (Bl-B2-B3- 

B4-B5-B6) to locate the target @ (Figure 1). With 
the twin-base technique, individual agents and their 
traders have knowledge about all members in their co- 
operative groups. As such, upon receiving a task be- 
yond its capabilities, an agent first tries to locate peers 
directly from its twin-base; if not, it invokes a heuristic 
search by having twin-base as the intelligent guide. In 
this sense, when an agent needs help from peer agents 
in another club which belongs to different communities, 
the agent first consults its club trader (Al). Since the 
club trader can not find peers in its twin-base, it passes 
the request to community trader for further consulting 
(AZ). The community trader retrieves a club trader 
where peers might be situated, and this club trader 
is requested to return the address of peer agent @ to 
the original asker via related traders (As). As we can 
see (Figure l), this heuristic search saves nearly 50% 
search cost of a normal best-first heuristic search. 
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