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Suitability of Multiagents for Intelligent Distributed Searching

D. Indumathi', A. Chitra’ and R, Lavanya’

ABSTRACT

Search engines have become an essential component of
everyday life in modern society. Most of the applications
involve some interaction with search engines one way or
the other, The objective of this work is that an agent can
“rapidly” customize a search result. Anagent is a software
or hardware that is capable of acting on behalf of its users
to accomplish their tasks. An agent monitors the user’s
actions to prioritize the remaining query results. It learns
based on the user’s preferences and information content
of the query. Fuzzy based computatibn is used in grouping
/ categorizing the files according to the relevancy. Based
on the relevancy score calculated, the files are ranked.
This is a powerful utility for fast file searching across the
LAN and includes the ability to search for the file and its
contents, given the keyword and ranks the result set based

on the relevancy.

Keyworps : Intelligent agents, searching, Software

agents, information retrieval

1, INTRODUCTION

Basically an agent is an active object with the ability to
perceive reason and act. A simple ageﬁt is described in
figure 1. The arrows show the characteristics autonomy,
proactiveness, reactivity and social ability that an agent

possess.
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Figure I: Simple agent
A Multi-Agent system (MAS)[1] is a loosely coupled

network of software agents that interact to solve problems
that are beyond the individual capacities or knowledge
of cach problem solver. AMAS distributes computational
resources and capabilities across a network of
interconnected agents. Whereas a centralized system may
be plagued by resource limitations, performance
bottlenecks, or ¢ritical failures. A MAS is decentralized
and thus does not suffer from the “single point of failure”
problem associated with centralized systems. This allows
for the interconnection and interoperation of multiple
existing legacy systems. By building an agent wrapper
around such systems, they can be incorporated into an
agent society.

A MAS models[2] problems in terms of autonomous
interacting component-agents, which is proven to be a
more natural way of representing task allocation, team
planning, user preferences, open environments, and so
on. A MAS efficiently retrieves, filters, and globally
coordinates information from sources that are spatially
distributed. In general the MAS provide a distributed
problem-solving environment; hence it can be used in

LAN searching for efficient retrieval.
2. ProBLEM DEFINITION

In this research work the suitability of multiagents for

distributed searching in a LAN environment is
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investigated. Relevancy ranking 1s the method that is used
to order the result kst in such a way that the records most
likely to be of interest to a user will be at the front. This
makes searching easier for users as they won't have to

spend as much time looking through records for the

information that interests them. A good ranking algorithm
will put information most relevant to a user’s query at
the beginning of the returned results. How relevant the

record is, is given in relation to other sets within the search

result space. Also the ranking varies with respect to the ..

user’s profile. So the problem is characterized with a
complex and ubiquitous environment and requires
reactive system to provide a solution to it. To handle
complexity in ubiquitous systems and to deliver rational
functionality the design representative bodies possesses
the following[3]: Autonomous: given a vague and
imprecise specification, it solves the problem, without
constant guidance from the user. Proactive: it gives
suggestions to the user. Adaptive: it knows the user’s

preferences and tailor interactions to reflect them.

3. DEsiGN IssUES

The general agent based design[4] to solve any problem

is given in figure-2.
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Figure 2: Agent based Solution
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The system includes design of MAS communication
model, computational model and the ultimate goal - smart

model.
3.1 Communication Model

The figure-3 shows the MAS based communication

model.
Singleg Single Single
systen; system system
v
Dispatch Dispatch Dispatch
agent agent agent
T.‘_
.\\‘-‘
v T
Search Search Search
agent aynt nt
/ L1
//
T
Combine Combine Combine
agent agent agent

Figure 3: Distributed multiagent based

communication model
The sequences of behaviors of the model are described

1) The wser submits the keyword to the system using the
graphical user interface

2) The dispatch agent decomposes the task and delegates
it to other search agents in the network |

3) The search agent is a work agent, which does the
searching and computes the rank.

4} The combine agent takes care of combining the sub

solutions and takes care of interacting back with the

user along with the results obtained.
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3.2 Computational Model

As shown in figure 4 the user interface agent gets the
input and passes the searching request to software agents.
The software agents contact the applications and retrieve
the information and serve the result. This is in tumn sent

to the user.
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Figure 4: Computational model
3.3 Smart Model

The principle is in order to exactly retrieve the information
we need to go for natural language processing agents.

The idea behind the smart model is the search results
obtained from various application specific search agents
are processed by NLPA and the ranking is to be done

with reference to the context of the keyword.

Figure-5 shows the smart search agent model.
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Figure 5: Smart Search Agent Model
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4, IMPLEMENTATION

The project is implemented in Java.[10] The entire work
is abstractly modularized into two horizontal pipelined

blocks - data retrieval and information retrieval blocks.
4.1 Data Retrieval Block

The distributed multiagent based search system searches
for the keyword in the following

o File and directory names

o Meta data, such as titles, authors, comnments.

o File content.

This module is just pattern matching. The system
implamented searches the exact byte stream of the file

and returns the result to the information retrieval system.
4.2 Information Retrieval

In information retrieval module the files obtained as the
result of data retrieval system are assigned some
weightage[11]. The weightage is obtained by ranking the
files. Figure 6 shows the hierarchical view of the

components of ranking.

Ranking
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Figure 6: Hierarchical view of the components of

Learning

ranking
4.3 File Score
The inter file score is based on the frequency of
occurrence of the searched keyword in a particular file

relative to the total number of occurrence of the keyword

in the entire search.
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Also known as frequency score since the scoring is based
on the frequency.

More the occurrence of the keyword the more the
relevancy is. So in the figure 7 shown, the file 2 gets
higher credit than other files. The fuzzy score is assigned

as shown in the table-1 .

Based on the position of occurrence of the keyword within

the file, the relevancy is

Table -1 frequeancy score

High ﬁeq>2(§ﬁefl)/ 3
Mediurn ?d&fr%@ﬂa)ﬁs
Low Jreqi < ;z: freqz/ 3

calculated. Greater the proportion of text following the
keyword the more is the intra file score score. This is
also known as position score. In the figure &, file 1 has
more position score than file 2. The more the keyword

concentrated in the upper block more the position score.
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Figure 7 : Frequency score illustration
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Figure 8: Position score illustration
4.4 Relevancy Score

The relevancy score is calculated based on the position
and frequency score. The fuzzy computation of the

relevancy score is shown in the table below,

TABLE -2 RELEVANCY SCORE

PS
High Medium Low
ES
High High High Medium
Medium High Medium Low
Low Medium Low Low

4.5 Learning Score

The user’s recently accessed files are maintained and
those files are given recency score based on the time of
file access. Ranking is more for the most recently accessed

ftle and is displayed in the beginning of the result set.

5, EXPERIMENTAL RESULTS

The table 3 shows the search result for the keyword void.
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Table 3 Details of agent based ranking

File Freq | Size : FS | PS | Rank
name (KB
Alldirl 3 1 L1 M 3
conient 1 4 L 1. 6
Findf3 S 3 H| H 1
1search 1 i L L 5
ranking 3 3 L | L 4
search2 3 1 L | H 2
Table2 2 14 L L 6

Graph - 1 shows the variations in the listing sequence
between windows search resultset and agent based

searching,

Graph 1 Ordering of Files: Windows Search Resultset vs. Agents
Based Scarch Resuliset
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The existing system just groups all the files containing
the keyword into one single category. It is based on simple
*if—then’ rule. (i.¢) If the given keyword is present in the
file then list, group such files and display. Whereas, the
agent based intelligent system takes dynamic decisions
not just ‘if ~ then’ decision. Thus the use of agent
technology in this domain serves better and it provides a

powerful tool for fast file searching across a LAN.

6. CoNCLUSION

The tool designed is a straightforward and easy to use
interface. This intelligent utility works intuitively and
ranks the files, which contain the keywords based on fuzzy
based computational intelligence. This provides

preliminary information retrieval system.

7. FUTURE ENHANCEMENTS

Additional ways for improving the smart model are also
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being considered. A natural language processor can be
incorporated in to the smart model and also file access
patterns can be tracked to make better rationalized
decisions. This model can be extended to web spiders or

crawlers by building efficient indexing services.
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