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Abstract — To compute the search algorithm of the Complex Agent Network, CAN, this paper proposes a ‘Based on Mobile 
Agent’ (BMA) search strategy. The method transmits query requests by intelligence and random movements by allocating 
certain number of Agents in the CAN network to solve the search problem in the complex agent network. We also propose and 
solve key technologies on the BMA search mechanism, BMA search algorithm description, BDI (Belief, Desire, Intention)-based 
Agent search model. Finally, we discuss experimental software for algorithms to specify features and experimental 
environments of simulation software, and devise parameter setting situations relevant to the experiment.  We test the search 
algorithm performance indices SSR, LC and RPL of the two classic algorithms and the Bayesian Adaptive Sampling (BAS) 
algorithm discussed in this paper, and analyze SSR, LC and RPL of MBA, etc. The basic performance, expansibility and 
adaptation of the BAS algorithm proposed here are also assessed.  
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I. INTRODUCTION 

The diversity, complexity and dynamic nature of the 
complex network search process bring difficulties of 
certain degrees to the modeling work of the search 
process. On the basis of in-depth researches on the basic 
search algorithm, features of the complex network 
structure and the complexity of the research process, the 
paper systematically searches the two methods of Multi 
Agent System (MAS)[1] and complex network [2]which 
are commonly used for the present complex system 
modeling by using the natural calculation methodology 
and Agent calculation theory for reference. After 
absorbing their features and integrating them with high 
quality, it proposes a new Complex Agent Network 
(CAN) model supporting the complex network search 
process, and defines the thought and formalization for the 
CAN model. The method describes status and behaviors 
relevant to the Agent through individual Agent models. 
In addition, it depicts the complexity of coordination 
among the true and complex network vertexes by virtue 
of the virtual and Complex Agent Network (CAN). The 
main function of the BDI Agent structure is to serve the 
construction of different Agents. Currently, there are 
three kinds of Agent construction [3]: ①construction on 
the basis of behaviors. The structure designed by Brooks 
of MIT is representative [4]. According to Brooks, Agent 
needs no knowledge, presentation or reasoning. But it can 
progress from the lower level to the higher and from the 
simple status to the complex just as human beings. The 
merit is that the Agent is able to respond to changes of 
external relevant information and environments in time 
and effectively and can solve issues which are hard for 
the traditional symbol AI; its shortage is that it possesses 
low intelligence and poor independence and 
flexibility.②level construction. In general, the effective 
system design of the level structure contains the 
following two parts at least: the high level main refers to 
the comprehensive recognition level for models of the 
symbol world. It usually handles relevant plans and 

makes scientific decisions by the traditional symbol AI; 
its typical research achievement is INTERRAP [5]. It 
proposes the theoretical and practical basis for layered 
structures of different Agents from the engineering 
perspective. The Agent mainly includes the knowledge 
base, work interface and controlling layers of three levels. 
Its important function is to define different types of 
thinking status and modify functions relevant to the 
thinking status and feel the functional relation with 
behaviors. Besides, compared with the BDI structure, 
there is an absence of perfect theoretical basis for it. 
③BDI structure: The most representative BDI structures 
are PRS, JAM, JACK etc. [6] [7]. BDI structures are 
usually able to accurately present the belief, wish, 
intention, planning etc. of Agents. They usually execute 
tasks through the mode of observe-think-act. To solve the 
issue of the complex network search, based on ant 
behaviors of the Ant colony search algorithm, the paper 
proposes a mobile Agent based search method. In the 
method, a certain amount of Agents are distributed in the 
network to transfer search requests by intelligent and 
random moving to solve the search issue in the Complex 
Agent Network[8]. We call the search based on mobile 
Agents as the Based Mobile Agent (BMA) search 
strategy. The first section is an introduction of relevant 
work; the second section is the formal description of the 
Complex Agent Network; the third section is an 
introduction of key mechanisms of the BMA search 
service; the fourth section is a description of the BDI 
based BMA search algorithm; the fifth section is a 
simulation study analysis on the proposed algorithm; the 
sixth section is the conclusion. 

 
 

II. FORMAL DESCRIPTION OF THE COMPLEX 
AGENT NETWORK 

A  Formal definition of the network model 
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Complex Agent network is a model combined with 
several Agent systems and the complex network. We 
may mathematically define the Complex Agent Network 
as that a specific CAN network which can be abstracted 
as a graph composed of the vertex set V  of Agents, the 
frontier set E  of symbiosis among Agents and the 
weight function Agent sW

for the symbiosis close degree 
among Agents. We may see from the expanded definition 
that the vertex Agent, edges and the two vertexes are 
affected by the Agent. The above expression may also be 
changed as: 

	 , , ,  

=	 , , , ,  

in future researches, all vertexes will be shorted 
as V Agents , edges will be shorted as 
, ,  

The whole CAN model is constructed on the basis of 
multi Agents and the complex network. It shows the 
interaction relations among Agents through network 
description. In the model, the “Complex Agent Network” 
basis predicts the network search behavior in the complex 
and dynamic network behavior. In the research field, it is 
reflected as the dynamic nature of the complex network. 
In the model, each Agent has its own status, behavior and 
awareness.  

 

Fig. (1). Function structure of Complex Agent Network 

The complex network is mainly composed of vertex 
and edge aggregation. There is a dependent relation 
between different vertexes and edges. In the model, one 
vertex might be linked to one edge or several edges, 
which reflects the specification and requirement of vertex 

degree; one edge might be connected to two vertexes, 
which is fully in line with the construction principle for 
edges of the undirected simple graph. Meanwhile, it also 
shows that the Agent vertex inherits main features of 
vertexes and reflects the modeling thought of combining 
Agents and network vertexes. The interaction and 
coordination between Agent vertexes and network 
neighborhood also make interaction among different 
Agents show certain statistical laws. This is very helpful 
for future researches.  

To future clearly show specific features and 
mechanisms of the Complex Agent Network model 
(CAN), figure 1 shows the functional structure of the 
Complex Agent Network and reflects the relation of 
difference concepts in the Complex Agent Network in 
detail. 

 

B  Description of the search process 

In this paper, on the basis of the CAN network model, 
it proposes a search mechanism of mobile Agents and 
introduces two roles: Server Agent and Search Agent. 
The main task of the Search Agent is to find goal sources 
(including hardware sources, software sources, various 
services etc.) on the network. The Serve Agent manages 
a service route table composed of public information and 
hop count to supply the Search Agent with relevant 
services and learn the routing decision. In addition, the 
hop count recorded by the routing table makes them learn 
the distance from the current vertex to the vertex of goal 
sources. In case of needing route selection, the semantic 
similarity is applied to improve the recall rate. The Server 
Agent is used to guide the Search Agent and make the 
Search Agent detect changes of the topological structure, 
services and sources of the network. The Search Agent is 
a program which is able to move independently, flexibly 
and intelligently in the complex network structure and 
move from one Agent vertex to another. In addition, it 
may achieve interaction with other Server Agents or 
sources at any time. Feature of the Search Agent is very 
favorable for insisting the completion of search tasks in 
the complex network environment. It has been mentioned 
that it is researched to add a mobile Agent based (BMA) 
technology to the Complex Agent Network search model. 
Adding some new thoughts refers to implant Search 
Agents which are able to wander in the whole network in 
the Complex Agent Network search model to complete 
the research tasks in the Complex Agent Network. When 
certain vertex requires search, the system will generate  
Agents required to execute tasks to wander in the whole 
network to execute the search tasks. Search Agents send 
information to their nearby vertexes, search and exchange 
information on the basis of the route table for Server 
Agents. As the relevant pheromone left by the Agent 
search process, the routing table will record required 
information and send required search information to 
Server Agents. When the Search Agent hops to another 
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new vertex according to the route selection, it will 
continue the search work. Specific algorithmic 
procedures are detailed in Figure 2. 

 

Fig. (2).Searching Procedure in Complex Agent Network 

The specific search process is described below: 

Step 1: Make a query request in a certain original vertex 
 in the network to search source targets on the target 

vertex . 

Step2: Create certain amount of Search Agents according 
to the task requirement and Search Agents (of basic 
features of mobile agents) 

Step 3: Search Agents move on vertexes according to the 
routing mechanism made before and search goal sources 
on neighboring vertexes.  

Step 4: According to information contents of the task, 
Search Agents select the most rational neighboring vertex 
as the next vertex for hopping according to the routing 
table. 

Search Agents search in information of each vertex 
according to the search strategy and routing table 
information till searching sources distributed to the 
vertex are exhausted. 

Step 6: Search Agent moves to the next vertex according 
to the migration strategy, jump to step 4. 

The search is ended after all vertexes are searched. Then 
the search result is returned to the nature of the original 
vertex. 

C  Agent type in Complex Agent Network 

On the basis of the CAN network model, it proposes a 
mobile Agent search mechanism and introduces to roles: 
Server Agent and Search Agent. The main task of the 
Search Agent is to find goal sources (including hardware 
sources, software sources, various services etc.) on the 
network. Types of BDI Agents are shown in Table 1. 

TABLE 1 .AGENT TYPE IN COMPLEX AGENT NETWORK 

Type 
Attribute 
variable 

Interacti
on 

Behavior 

Search 
Agent 
(SA)

ts,ttl,hc, 
Tabu 

Transfer 
informa
tion

Wander, search targets, 
update pheromone, control 
life and select route 

Server 
Agent 
(SEA) 

si,nh,hc,ph 
Transfer 
informa
tion 

Accept and supply SA 
information, modify 

expanding and update of the 
route table information

 
1) Search Agent status 

Search Agents wander in the whole Complex Agent 
Network to search for goal sources in the task table of a 
certain network vertex. It specifically contains attribute 
variables such as the goal source, time to live, hop count, 
tabu [9][10][11]. Time to live ( ) is also called as the 
volatile value. It refers to the survival time of Agents. 
The tabu records vertexes and routes which have been 
visited by Agents. Search Agent state={Search Agent ID, 
Source list, Goal source, Time to live, Next Hop, Hop 
Count, Tabu}. State attributes of Search Agents are 
shown in Table 2. 

TABLE 2.TABLE OF SEARCH AGENT STATE ATTRIBUTE 

Search 
Agent 

ID

Source 
list 

Goal  
source 

Time 
To 
Till 

Next 
Hop 

Hop 
Count Tabu 

SA SL GS TTL NH HC TABU 

Sai sli gsi tli nhi hci Tabui 

2) Agent behavior mechanism 

Behaviors of Search Agents are shown in Table 3，

Behaviors of SA ={Receive, Move, Query, Update, TTL, 

Response}; 

a) Receiving task: receive requests of target tasks from a 
certain original vertex and create certain number of SA 
required by the task and start to search goal sources.  

b) Move: to search the goal sources specified in the 
network. Firstly, SA moves on vertexes according to the 
routing mechanism. All agent vertexes in the network 
maintain the table for routing date. The Search Agent 
selects the most ideal neighboring vertexes as the next 
vertex for hopping according to information in the 
routing table. Find the goal source gsi in the task list of 
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the first record in the routing table to select hi in the next 
hop field as the next routing vertex. The distance (hop 
count) from the local to the vertex of is hci. Pheromone 
concentration in the corresponding of gsi is phi. 
Meanwhile, vertexes passed by the Agent are also 
recorded in the TBU and the attribute of hop count is 
updated. 

c) Query: the Search Agent’s searching of goal sources 
on each vertex are thought to be success in searching in 
the task list. In this paper, we make no account of the 
semantic description of key words, practical operation of 
Quarry, fields in the task list and fields of hop count. 

d) Update: information update includes sending update 
information in two situations. If the query is success, it 
sends mass update massages to Server Agents of all 
neighboring vertexes to report that the goal sources can 
be found in the vertex. The hop count is 1. Regardless of 
success or not, if the hop count is not 0, the hop count 
should be sealed into a piece of update message and 
resend it to the Server Agent of the current vertex. 

e) TTL: a Search Agent has a specified life cycle. It is 
given an initial life value when it is initially created. 
When the Search Agent wanders, the life value is updated 
according to specific rules, thus the quantity control of 
Agents created in the CAN network is guaranteed. The 
whole process is independently managed by the Agent. 
The system does not have to care for its whole life cycle. 

III. BDI BASED BMA SEARCH ALGORITHM 

A  BDI search model and algorithm mechanism 

Generally, there are two search mechanisms: adaptive 
evolvement and routing table, information update 
mechanism. The first step of the research is to define the 
operation status of routing table and pheromone update. 
The Server Agent will coordinate to complete the search 
process. Then, on this basis, it will describe the automatic 
operation mechanism. Finally, 5 basic operations are 
used to discuss the adaptive evolution mechanism. 

As for the search model of the Search Agent, we may 
represent it with a tetrad: 〈 , , , 〉, where  
represents the belief set,  represents the wish set, 

represents the intention set and  represents the event 
set. Please note that  represents the first-order logic 
language and  represent the action set. 

	represents the Search Agent set which can detect the 

external environmental event. The set contains a group of 

environment related expression. Its definition is 

described as:	

∷ ∃ ∈ . 	 , | ∀

∈ . 	 , | ⋀ ′ 

In the above formula, ∈ . It represents an action 
which can be executed by a Search Agent (entity) in the 
 of each system which can be detected by the model. 

The belief set of model  is represented by . Here it 
is expressed as a formula relevant to the belief, namely: 

∷ B 	| | ∧ ′ , where ∈ , B  means having 

belief . 

is the wish set of . The wish set contains a wish 
expression defined as: 

∷ 	| | ∧ ′ , where ∈ ,  means having 
belief	 . 

is the intention set of . The intension set contains a 
intention expression defined as: ∷ 	| ? |
′ ; ′ ∗, where	a ∈ A, β ∈ Bφ	, β?, means if  exists 

in the Search Agent. ∗, ; ′, ′  respectively 
represent the circulation, sequence and the execution of 
the nondirective selection.  

B  Description and explanation of the algorithm 

In this paper, we simply describe the BDI 
construction for the search model of the Search Agent. 
However, according to the preceding part of the paper, it 
is able to execute the following up research work. In fact, 
the BDI structure-based Search Agent subject is able to 
automatically and flexibly detect the external 
environment in real time. The initial belief will change 
with the environment and the change of beliefs may 
affect the generation of new wishes. According to the 
belief and wish of the current stage, the Search Agent 
will correspondingly select the proper intention and 
realize it. However, the belief may also be changed 
during the realization process. As a result, the intention 
and wish will also change accordingly. During the 
automatic running process of the Search Agent, the main 
formalization description of each part related is shown 
below (where , ′ ∈ ；	 , ′ ∈ ； , ′ ∈ ; , ′ ∈

): 

• ∧ → ′, the environment changes the belief; 

•	 ∧ → ′, the belief changes the target; 

• ∧ ∧ → ′, new intention generated based on the 
original belief, wish and intention; 

• ∧ → ′, implementation of the intention changes 
the belief. 

The function of the above algorithm and its relation 
with  are described in the following paragraphs. See 
the formula below for details: in this paper  is used to 
represent the belief adjustment function. The function 
changes the belief of the subject according to action, 
belief etc. It is represented by : →

, where, the Event is a set of events and status of 
other Agents; the wish modification function is expressed 
as . The function generates new wishes mainly 
according to the current belief and wish of the Search 
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Agent (entity). It is defined as : →
；the intension generation function is expressed as 

. The function generates new intentions according 
to the current belief, wish and intention of the Search 
Agent (entity). It is defined as : →

 The action selection function is expressed as 
. The function generates specific movement 

sequence according to the current intention of the Search 
Agent (entity). It is defined as : →
∗The pseudocode for the algorithm is given below. 

After receiving the update information about the 
pheromone, the Server Agent will quote the algorithm 
according to the BMA searching mechanism, the process 
is shown below: 

Algorithm： Server Agent Routing Table updating 

Algorithm： Server Agent Routing Table updating 

Input: initial beliefs and Intentions 

Are initial beliefs  

Are initial Intentions 

While	 	do 

Get next precept  

(B, p); 

D=option (B, I); 

I=filter (B, D, I); 

π=plan (B, I); 

While not (empty (π) or succeeded (I, B) 

or impossible (I, B)) do 

                 α=HD (π); 

                 Execute (α); 

                 π=tail (π); 

Get next perception p; 

             B=brf (B, p); 

If reconsider (I, B) then  

                 D=option (B, I); 

I=filter (B, D, I); 

End if 

If not sound (π, I, B) then  

                  π=  (B, I); 

End if 

End-while 

End while 
Main explanation of the algorithm is shown below. 

Since the running process of the Search Agent might be 
involved with other events as well as status, belief, wish 
and intention of other Agents, the specific correction 

procedure is: the algorithm enters the initialized belief 
and intention status and starts running; according to the 
value of judgment P, it enters permanent circulation in 
the first step; in the circulating process, it detects the 
change of the external environment. The  function 
accordingly changes the external environment and causes 
belief change. With the belief as a reference, the wish is 
adjusted by the  function; on the basis of the 
current intention, wish and belief, the proper intention is 
selected by the  function to help the decision 
making; with the intention of the current stage as a 
reference, the function generates the actual 
sequence; then the circulation of the action sequence is 
started, the terminal statement is the sequence is executed, 
the intention is realized and there is no rate of intention 
realization; the first action is selected from π, after the 
first action is abandoned, the next sequence is gained to 
complete actions contained in the current stage of π. 
otherwise, there is an opportunity to sent out the event 
related. The entity belief might be changed with the 
completion of the action and the change is shown by the 

function; finally, if necessary, the intention and wish 
will be affected by the belief once again and the 
corresponding sequence will be adjusted accordingly. 
The algorithm analysis of the Search Agent is further 
discussed here. We may see from the search model 
research of the Search Agent that it can achieve the 
required target search and continue running without 
interference of the external environment and other agents 
and are able to effectively control the internal status and 
the action transfer process. Or in other words, the 
controlling capability of an independent Search Agent is 
mainly reflected in the following two aspects: internal 
control status selects the conversion capability of proper 
actions. According to us, it continuously updates its 
internal status and selects proper decisions according to 
the internal status. 

C Research on the performance index of the search 
algorithm 

In this paper, we mainly consider metric indexes of 
search performance such as the search success rate, load 
capacity, routing path length etc: 

1) Search success rate (SSR): refers to the proportion 
between the number of successful search tasks and the 
target tasks. It reflected the search ability of the algorithm. 
In fact, it is one of the basic performance indexes of the 
search algorithm. 

2) Load capacity (LC): it refers to all query data received 
by all vertexes in the network after a search request is 
completed. The algorithm source of network vertexes and 
load will be affected by the total amount of massages. To 
increase the search efficiency, the quantity of invalid 
query data should be decreased. 

3)Routing path length (RPL): it is a mean value which 
will affect the length of the waiting time for decision 
making. 
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4) Price ratio (PR): refers to the proportion between the 
goal sources of successful research and the query 
massages. It mains reflect the amount of goal sources 
which can be found by each massage. 

IV. SIMULATION STUDY 

A  Experimental environment 

TABLE 5.   DESCRIPTION FOR THE SYMBOLS IN THE 
EXPERIMENT AND PARAMETER SETTING 

Symbol Description parameter Value 

N Number of Vertex 600 

GS goal of source 1 

NNV Neighbor Number of Vertex 5 

NTV Number of Goal Source  per Vertex 20 

SRT Size of RT 600 

ST Search Times 300 

TTL Time To Live 16 

SA Number of Search Agents 20 

ROS Rounds of Search =<15 

SL Source list 2 

 

In the paper, several groups of simulation studies are 
carried out to compare the performance analysis 
assessment of the search strategy BMA and the search 
algorithm strategy of the original complex network. Here, 
we consider the vertex amount and query cost requested 
to be covered by Search Agents on the simulation study. 
If the query scheme is outstanding, the cost might be 
decreased and the search might be carried out in more 
vertexes. To analyze the performance of the algorithm, 
we have 4 groups of experiments on the basis of the 
Agent based complex network. At present, commonly 
used agent toolkits are: Net Logo, Repast, Swarm and 
MASON. They can supply perfect and complex MAS 
simulation function and achieve the simulation process of 
complex systems. With Repast Symphony 3.0 Beta 
（recursive Agent simulation toolkit）[12] as the platform, 
it is supposed in the simulation study in the paper that 
each vertex has the same number of neighboring vertexes 
and routing table (because all of them are agent vertexes), 
and the goal sources a equality distributed on each vertex 
in the network. In the study, the simulation system is a 
CAN network composed of n vertexes. Search sources of 
the whole vertex are randomly selected in the . The 
search source of each vertex is the goal source  
required by searching on the local vertexof . 

Represents the amount of neighboring vertexes. 
Several times of simulations are required in an 
experiment. And several searches should be carried out in 
a simulation (random selection of source vertex	   in 
the search vertex, random selection of goal source  in 

(target vertex,  is the source vertex). Of source the 
task should be completed according to the CAN model 
setting of each Agent: update the routing table, 
pheromone etc.). Description on parameters of the 
experimental process is shown in Table 5,explanations on 
symbols of the simulation experiment and parameter 
setting. 

Specific simulation example are adopted to verify the 
search strategy BAS in the paper and evaluate the 
performance of the proposed method by simulation 
experiment. Main search performance assessment 
indexes in consideration are the search success rate ( ), 
load capacity ( ), routing path length ( ) etc. Search 
success rate ( ): refers to the proportion between the 
number of successful search tasks and the target tasks. It 
reflected the search ability of the algorithm. In fact, it is 
one of the basic performance indexes of the search 
algorithm. Load capacity ( ): it refers to all query data 
received by all vertexes in the network after a search 
request is completed. The algorithm source of network 
vertexes and load will be affected by the total amount of 
massages. To increase the search efficiency, the quantity 
of invalid query data should be decreased. Routing path 
length ( ): it is a mean value which will affect the 
length of the waiting time for decision making. If the 
query scheme is outstanding, the cost might be decreased 
and the search might be carried out in more vertexes. In 
addition, the research also analyzes the connection 
between the vertex number requested to be covered and 
the hop count of random moving to evaluate whether the 
random moving method in the research strategy can play 
a role. The targets of the experiment are three kinds of 
scale-free network of 500, 1000 and 2000 generated in 
the GLP algorithm [9]. 

B  Performance analysis of BAS algorithm 

 

Fig.(3).SSR vs. ROS in BMA 

The main target of the experiment is to search the same 
target on condition that the number and topological 
structure of network vertex, type and amount of goal 
sources as well as the amount of Search Agents are fixed 
to test the basic performance of the BMA algorithm. As 
shown in Figure 3, 10 Search Agents with the initial 
value of life of 10 are arranged to search the goal source 
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 required by the source vertex from the 1000  
which are randomly generated in the 500 vertexes to 
execute the search task. 

In the first round of search, due to lack of pheromone, 
the initial search efficiency of Search Agents is very low. 
When all Search Agents complete the search task and end 
the life, the  value is 5%; in the second round of 
search, the  value can be as high as 8%; when the 
tenth round of search is completed, the  value is as 
high as about 78%. It is found in several experiments that 
the  value increases apparently from the initial 
blinding search to intelligent search when the pheromone 
works. It is shown in the experimental results of Fig. 
(3)that the adoptability of the search algorithm in this 
paper is high, it can reach a high  value within a 
short period of time.The search ability of Search Agents 
is closely related to their amount and the  value. 
The amount of Search Agents will affect the scope of 
search  

 

Fig. (4).The relation BMA with SA 

And the  value of Search Agents will affect the 
search route. Fig. 4 shows that when the amount of 
vertexes increase rapidly to 1600 and remain unchanged, 
on the same condition of 6, the  value will be 
affected by the amount of Search Agents. The paper 
researches influences of amount of Search Agents on the 

 value when 10, 15 , 20  and 
25. 

It can be seen from the figure that the rapid increased 
Agent amount improves the search success rate. The 
increase of  value extends the length of the route 
path. Therefore, when the network scale increases rapidly, 
we may increase the amount of Search Agents to 
improve . From the foregoing, when the network 
scale increases rapidly, to improve the search success rate, 
the amount of Search Agents and the  must be 
increased. 

C  Comparison with the classical algorithm 

It is known to all that the earliest source discovery 
algorithm of the complex network is BFS and Random 

Walks [13]. They are also the classical algorithm 
mechanisms which are commonly used in the complex 
network. These two algorithms are used in the CAN 
network models mentioned in the paper respectively and 
are compared with the BMA search algorithm. In the 
following paragraph, we will test the performance ( , 

and ) of the above three algorithms on the some 
network structure. As shown in Fig. (5), the test is carried 
out on the same 1600 vertexes and the same time period. 
The two classical algorithms are tested firstly. Since the 
two algorithms are blind searches without considering the 
guidance of history pheromone supplied by intelligent 
vertexes, the	   value in the search results of the two 
algorithms is low. To the contrary, after visiting about 40% 
of registered points according to the BMA algorithm with 
the guidance of pheromone, the  value can be high. 
The result of the comparison test shows that after visiting 
a small amount of vertexes, the pheromone begins to 
work, and rapidly achieves high search success rate. We 
may use the relation between LC  and  to judge 
the efficiency of the above three algorithms. With the 
same network vertexes, the less value required to achieve 
the same search efficiently, the more effective the 
performance of the algorithm is.  

 

Fig. (5)	 of three Algorithm 

The search function is good. If the vertex amount is 
increased, to achieve high search success rate for the 
system, the comparison graph of  value to be 
generated is shown in Fig. 6.  
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Fig.(6).LC of three Algorithm 

In Fig.(6).The  value comparison of the three 
algorithms. Since each vertex of the former two classical 
algorithms generates new information, in the BFS, the 
broadcast mode generates information and each vertex in 
RW generates k-1 of new (information), etc. If we want 
to gain high  value in CAN of large scale, it will 
generate large amount of unnecessary information. 
Therefore, the query flow of the above two algorithms 
are high, as a result, the  is low. To the contrary, the 
algorithm in the paper will not generate new information, 
thus it decreases the loading capacity and	 . The 
performance comparison of three kinds of algorithm is 
shown in Table 5. 

 
TABLE 5. PERFORMANCE COMPARISON OF THREE KINDS OF 

ALGORITHM 

POLICY  (%) LC   

BFS 23.00 98.76 6.78 

RW 43.10 59.60 5.64 
BMA 52.2 48.44 3.67

 

Table 5 is a comparison about the above algorithms. 
As for the specific performance indexes, based on the 
data information, 30 simulation experiments are executed 
for each item. In each experiment, it needs to complete 
100 searches successfully. The search efficiency using 
BMA is apparently improved compared with the other 
two typical algorithms. And the  and RPL in BMA 
are apparently decreased. That is to say, there is small 
message capacity and search path. Compared with BFS 
and RW, the  and RPL of BMA is decreased by 31% 
and 27.2%, the search success rate is improved by 31% 
and 16.8%. This means that the performance index of the 
BMA algorithm mentioned in this paper are apparently 
superior to the other two algorithms. In addition, on the 
basis of the experiment result, we further show the 
superiority of the experiments with a histogram. See Fig. 
7 for the  histogram of each algorithm. 

 

Fig. (7).Histogram of three Algorithms 

It can be seen from the figure that the algorithm 
proposed in the paper is superior. The experiment result 
shows that the search algorithm proposed by us is 
effective and feasible. But we may also observe and find 
that there are some shortages of the BMA algorithm. The 
initial search of the CAN system needs a certain process 
of experience accumulation. It is the process of 
initialization time to achieve normal operation of the 
system. 

 

V. CONCLUSION 

The paper firstly proposed the BDI based CAN 
network search model. On this basis, it proposes a mobile 
agent based search mechanism. In the paper, the Search 
Agents and Server Agents of two roles are coordinated to 
complete the search task in the network. Search Agents 
wander in the whole network to find goal source and 
Server Agents on each vertex maintain the data sheet to 
guide routing selection of Search Agents for smooth 
completion of the search. Then, the paper has a summary 
introduction to experiment software for the algorithm in 
the paper and specifies features and the experimental 
environment of the simulation software. Next, it puts 
forward situations on parameter setting relevant to the 
experiment. The two classical search algorithms and the 
BMA algorithm proposed in the paper are tested on the 
performance indexes of ,  and . ,  
and  etc. of BMA algorithm is also analyzed. It also 
evaluates the basic performance, expansibility and 
adaptability of BMA algorithm in the paper. 
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