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Abstract: This paper discusses a large scale data aggregation problem implemented multi-agent system tech-
niques. The multi-agent system is an abstract programming model with processes and data, To implement
such a system, we must use so many software agents assigned to multiprocessors. Each agent, which has
functions of data records, message handlers, and processing logics, works message-passing with asynchronous
and parallel manners. The system usually shows poor performances, because the processing resources tend
to only small number of specific agents, Furthermore, such processes are dynamically according to the envi-
ronmental conditions, thus, it is difficult to correctly estimate the performance. To cope with the problem,
this paper proposes a novel performance balancing method, which dynamically increases and/or decreases
the number of agents against the changes of required computational resources. The proposed method enables
us to balance the performance loads to automatically measure the dynamic performance by agents them-
selves. We apply the proposed method to a data aggregation application system, which process five hundred
thousand per second. The experimental results show the 1.6 times processing improvement compared with
a conventional method.
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<?xml version="1.0"7>
<agentdef package="rda" version="rdal.0">
<entities>
<!--Aggregate Agent Entity define-->
<entity type="aggregate agent">
<attribute name="AgentID" type="string" primarykey="true" maxlength="32"/>
<attribute name="Data" type="long" />
<attribute name="ConnectionCount" type="long" />
<attribute name="Log" type="log" />
</entity>

<entity type="log">

<attribute name="AgentID" type="string"
primarykey="true" relationto="AgentID" maxlength="32"/>

<attribute name="AccessID" type="string" primarykey="true" maxlength="16"/>
<attribute name="CurrentTime" type="long"/>
<attribute name="LastAccessTime" type="timestamp" />

</entity>

</entities>

<messages>
<!--message define-->
<!--Agent Messages -->
<message type="initAgent" class="rda.agent.message.InitMessage"/>
<message type="readAgent" />
<message type="updateAgent" class="rda.agent.message.UpdateMessage"/>
<message type='"readLogAgent"/>
<message type="deleteAgent" />
</messages>

<agents>
<!--Message handler define-->
<agent type="aggregate agent">
<handler message="initAgent" class="rda.agent.handler.InitHandler"/>
<handler message="readAgent" class="rda.agent.handler.ReadHandler"/>
<handler message="updateAgent" class="rda.agent.handler.UpdateHandler"/>
<handler message="readLogAgent" class="rda.agent.handler.ReadLogHandler"/>
<handler message="deleteAgent" class="rda.agent.handler.DeleteHandler"/>
</agent>
</agents>
</agentdef>

4 TV VINELET AN
Fig. 4 Agent definition.
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Table 1 Destination list of messages.

Original AgentID

Destination List

AgentID = Agent_1
AgentID = Agent_2
AgentID = Agent_3

Agent_1 ->(Agent_1)
Agent_2 ->(Agent_2, Agent_2-1 (Clone_1))
Agent_3 ->(Agent_3, Agent_3-1 (Clone_1), Agent_3-2 (Clone_2))

60,000,000

Total Input Data (50.5 M)

50,000,000 [F¢*++eetazaaazezaas

40,000,000

30,000,000

20,000,000

Througput (Transactions / 100sec)

10,000,000

0

(a) Unbiased Input Data (b) Biased Input Data (c) Dynamically Agent Load

Balance (Biased Input Data)
Experimental Conditions

B 7 BWr—Y x>y FAMGSHEERO N7 s va
Fig. 7 Evaluation performance of the dynamically agent load

balancer.
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