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to be binomial distributed [8], which is closer to real-
ity. The derived probability function is shown to be
much less complicated and can be adopted by a search
agent when being sent to locate the target agent. Al-
though the itinerary of the agent is assumed to be
non-branching, the proposed approach can be easily
extended to cover the branching cases, as in the timed
protocol specification and validation [9, 10].

The rest of the paper is organized as follows. Sec-
tion 2 describes the Highest-Probability-First search
algorithm we propose. Simulation results are presen-
ted in Section 3. Concluding remarks and the future
research topics will be given in Section 4.

2 The Highest Probability First Search

Algorithm
2.1 Location Estimation

According to the above discussion, the performance
of a search algorithm is determined by the time spent
on locating the target agent, as well as the network
overhead caused by the algorithm. Both evaluation
criteria, in fact, are mainly resulted from the number
of times that the search agent probes the servers to loc-
ate the target agent. Therefore, a strategy of querying
to the server with the highest probability among those
servers will consequently consume less search time and
network overhead than blind search strategies.

The following notations are used in evaluating the
HPFS.

1. (Sl,S2,...,Sn): an ordered sequence of servers
that the target agent will visit. Note that servers
Sj and Sj can be the same.

2. [t~., t~.] : a an estimated service time range that
the target agent stays in server Sj. 1lhe range
can be determined by selecting the worst (widest)
time range collected by experiments.
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1 Introduction
Compared to the conventional compute with a

fixed connection to wired networks, mobile c tputers
have narrow, unreliable connectivity, lim't d pro-
cessing power and battery capacity, and ha e to op-
erate in adynamic, heterogeneous environm n [1, 2].
Intelligent Agent [3, 4, 5, 6] is shown to be r mising
in addressing the issues of limited capacity n unre-
liable links of mobile computers.

Nevertheless, before an intelligent agent se v'ce can
be accepted, a high quality and cost effecti agent

mobility operation, administration and mai ~enance
(OA&M) system must be in place to guaran et) a cer-
tain level of service quality. For any control 0 be ap-
plied to the target agent, it needs to be loc e' first.
Therefore, agent location is an indispensabl art of
the OA&M.

In this paper, we extend the work in [7] an ropose
a new agent search algorithm, the Highest-Pr b bility-
First search (HPFS) algorithm, that make use of
the execution time information. In the P S al-
gorithm, the execution time on a server is ~sumed

3. ts, : service time of the target agent completing. t . bt S . t" ,ISjO a server j;l.e., s,-ts,.
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Figure 1: Probability Distribution ot the Location of
the Agent (Elapse Time = 85). .

probes to locate the target agent. n addition, the
numbers of probes needed vary in a ide range with
the elapse time. On the contrary, the expected values
of the probes needed for the HPFS alg rithm are lower
than those for basic binary search and the variation is
much smaller. The simulation results atch the theor-
etical results quite well. Consequentl , the validity of
Theorem 1 can be verified.

It is expected to generate less probes to locate the tar-
get agent. The simulation results match the theoretical
results quite well

We had made the assumption that the target
agent traverse the servers in a predetermined order.
However, the path the target agent takes might de-
pend on the real time condition and could be non-
deterministic. In addition, the relationship between
agent location and agent control functions (how to ap-
ply the control function after the target agent is loc-
ated?) needs to be clarified. We plan to resolve these
problems in the future research.
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