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Abstract:

With the emergence and omnipresence of e-commercihe internet, online purchasing assistants and
applications have made their appearance. More cartyrtkmown as “shop bots” these intelligent agents
facilitate the purchasing process, therefore satimg and money. Most shop bots provide you wittsta

of companies offering the best price and servicete product that you want. The first shop botdgaan
Finder was developed in 1995 by Andersen consud#titdjit was designed to help people find only malsic
CDs. Today, Shop bots are capable of finding a watéety of products and services offered on theriret.
These intelligent agents help you to make the tlesice when looking for CDs, DVDs, books, computers
software, and cars.

Keywords: Intelligent agents, Shopping bots, E-Commerce, tMabents, Robotics, Easy2Shop,
Intelligent agent criteria, Soft bots.

1. Introduction

E-commerce has changed the way companies distrithgi® products and services to consumers.
Traditional brick-and-mortar companies continuewgng this segment of the economy by creating their
own e-commerce presence. Some companies have cti@ateshaped their image by having their entire
operations based strictly on e-commerce (Filipo2208n e-commerce strategy has many benefits for the
company as well as the consumer. In the reseaedepted here, we aim at improving the accessilaility
expanding the benefits of e-commerce shopping tewuoers and at aiding the move to a personalized and
thus more fficient marketplace. Shopping bots are price comparistes on the World Wide Web that
automatically search the inventory of several difé online merchants to find the lowest prices for
consumers. Typically, these sites rank productpiige and allow shoppers to link directly to anioal
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merchant’s site to actually make a purchase. Maoppging bots also include links to product revidwsn
evaluation sites like Gomez.com and Bizrate.conitially Search Engines were early solution to the
problem of finding information spread over manyfeliént websites. This task was difficult as typestc
and organization of information provided by sitesrigs from companies to companies. The second
approach is through alert services. Several sesatlew shoppers to sign up the service that natify
prices when it go up or fall below a specified rar@attie 1999). A third approach is voluntary rgti
reviews of the products through vendors and custenide drawback of these above approaches ifack
autonomy, personalization and privacy. Our researgtcomes these shortfalls in such a way thathaell
operations are performed autonomously by the ageiittsout user interaction. Personalization meduas t
the Easy2Shop learns the behavior and prefereriche shoppers by observing his actions while shapp
Privacy means to conceal the identity and privafermation of the shopper.

1.1 Environment
1. Sensor
« Asitis a soft bot, so it senses the environmlerdugh encoded binary bits. Input is
supplied through interface which interacts direetlth merchant websites.
2. Processing
e Learning
« Knowledge
« Experience
3. Effectors

« Best possible price on the Internet, and also stppelated search.
/ T N AT

n
What the world
{ How the world evnlw.-S_)—l- iz like now

(What my actions do

¥

{:Ennditbn—actic:n rule5>__... ﬁgithacébr’:clw
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Figure 1.1: Schematic diagram of simple reflex agér{Stuart Russel, 1995)
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2. Background

Research in the area of shopping agent’s dates toathe early years of the Web. In 1995, Andersen
Consulting developed Bargain Finder, the first &f $hopping agents. It allowed users to comparepné
music CDs from stores selling over the Internetth& time however, some of the retailers blocketbss
because they did not want to compete on price BamdainFinder ceased operation. Since then, trere h
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been additional shopping agents that started pirgyidnbiased comparison of products from different
shopping sites. In Personalogic, users createcenemede profile so describe their tastes. The approac
allowed for the identification of products with feets important to the users, but the vendors had to
provide an interface that explicitly disclosed features of the products in a way that could becheat
with user profiles. Personalogic was acquired by A®L998 and the technology disappeared. Ringo was
an agent that recommended entertainment producisi¢nmmovies) based on collaborative filtering,, iog
opinions of like-minded users. This was one of tharliest software agent technologies to be
commercialized, when it was incorporated into a pany named FireFly. FireFly also addressed thesissu
of privacy by initiating and promoting the P3P stard. FireFly was acquired by Microsoft in 1998 amel
FireFly agent ceased operation shortly there afiewever the concept of collaborative filtering has
become widely used, by large commercial vendord ssscAmazon. The ShopBot was an agent that could
learn how to submit queries to e-commerce sitesiatedpret the resulting hits to identify lowestgad
items (Christian 2002). ShopBot automated the p®ad building “wrappers” to parse semi structured
(HTML) documents and extract features such as mtodescriptions and prices. Our goals are simildr b
we focus on learning the user preferences (witheetsto many features) and we use a different aabro
for extracting those features from vendor sitese BhopBot technology had a similar fate to those of
Personalogic and FireFly; it was acquired and coroiakzed by Excite (under the name Jango), ant soo
replaced with a biased vendor-driven agent. Teta@Was an agent that integrated product brokering,
merchant brokering, and negotiation. A start-upechFrictionless Commerce is applying the technplag
B2B markets (e-sourcing) rather than to B2C marKelte only comparison shopping agents available to
consumers that are surviving in the commercialneate biased, presenting results only from companie
with whom they collaborate. Examples include MySimbealTime, PriceScan, RoboShopper, and many
others (Oen-Etzion 1994). Learning user behaviads @eferences by “looking over the user’'s showter
is an example of an interface agent. These have Wiakely employed in information filtering and Intet
recommendation systems. Two user interface agétsiéarned from the actions taken by a user are
Letizia and WebWatcher. Similarly to these agelmiglliShopper presents information to the usea imay
that allows her interaction to be easily incorpedainto the learning process. In the area of Wedryijog

and monitoring, the most relevant work is WebCQ@ .WebCQ, specific pages can be monitored for
changes to their content. The system can trackgdsaon arbitrary pages by computing the difference
between the page at some given time and the same

3.  Guidelines, Criteria’s and Properties of Inteligent Agents.

1. Agency-related Criteria

1.1 Architecture Properties

L How good the methodology is in defining the orgatianal relationships
1.1.1 Organization
between agents?

1.1.2 Mobility How capable is the methodology imegenting and modeling agent’s
migration?

1.2 Basic Properties

L u (0]

1.2.2 Reactivity To what extent the methodologymarts reactivity?

1.2.3 Reasoning In this context, to what degree the methodologypsuts proactivity?

1.2.4 Temporal To what degree the methodology can present andIrtedporal continuity in

continuity agents?
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1.3 Advanced (mental) Properties

1.3.1 Beliefs

To what extent the methodology can present and htbidecognitive
property?

1.3.2 Desires  (goald

To what extent the methodology can present and htbheéntended ‘goals’ o
agents?

1.3.3 Intentions
(actions)

To what extent the methodology can present and hiotientions’?

1.4 Learning ability

To what extend the methodglogn present and support the ‘learning abil
of agents?

2. Modeling-related Criteria

ty

2.1 Notation

To what degree the methodology is effective in rpalaiting the notational
components (i.e., syntax and semantics) and piiageteixts and symbols?

2.2 Ease of use and
understanding

How easy the notation and models are to understaddise with this
methodology?

2.3 Expressiveness

To what degree the methodology’s models and nataie capable for
representing the desired multi-agent system wltthalnecessary concepts
an easily perceptible manner?

3. Communication-related Criteria

>

3.1 Local Communication (Basic Sociability)

3.1.1 Cooperation

How do you rate the methodology’s support to deéind present this feature?

3.1.2 Coordination

How do you rate the methodology’s support to defind present this feature?

3.1.3 Competition

How do you rate the methodology’s support to defind present this feature?

3.1.4 Negotiation

How do you rate the methodology’s support to defind present negotiation?

3.2 Wide Communication (Advanced Sociability)

3.2.1 Interaction with
the external
environment

To what extent you think the methodology can supand present the
interaction of agents with an external environmeb® that we assume an
external environment as a remote environment, wisictsually
heterogeneous, and/or having different ontology.

3.2.2 Agent-based user]
interface

To what extent you think the methodology can prewdfective description g
interfacing with its MAS’ users (e.g. human agents)

3.2.3 Subsystems
interaction

To what extent the methodology can provide a toopfesenting and
modeling subsystems of agents that collaborativebracting together?

3.2.4 Bio-induction

To what extent the methodolagy present and model this feature that
concerns such a higher level of communications?

4. Process-related Criteria
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4.1 Development Lifecycle
4.1.1 Architectural To what degree the methodology is effective in sufipg the process of
gathering, analyzing, and modeling the requiremehtspotential MAS?

design

To what degree the methodology is effective in sufipg the tasks associat¢d

4.1.2 Detailed design | it the process of carrying out the detailed desifja potential MAS?

4.1.3 Verification and | To what extent the methodology is capable in supmprerification and
Validation validation?

To what extent the methodology is effective in satipg clear procedures fq
refining models gradually in order to accomplistpiementation?

=

4.2 Refineability

To what extent the methodology can provide effectivodeling tools that

4.3 Managin
ging facilitate the decomposition, assignment, and mamagt of tasks among

complexity agents?

To what extent the methodology supports the folimpieatures: - Standard
4.4 Ease of use and ) ]
. notation - Standard modeling language - Easadenstand and follow
understanding
process steps and phases

5. Upgrading-related Criteria

T How easy is the methodology in supporting changestMAS after
5.1 Modifiability . o
implementing it?

=

How good is the methodology in handling and intéggathe requirements fg

5.2 Scalability
a large number of agents?
5.3 Open systems To what extent the methodology can provide supipordpen systems to allojv
support dynamic integration (or removal) of new agents andésources?
5.4 Adaptability — To what extent the methodology is effective in sutipg reconfiguration in

Dynamic Structure dynamic systems (e.g. when agents are createdstoged)?

Q.

To what extent the methodology is capable to supptagrating data acquire
5.5 Integrate ability from several platforms with the knowledge possessetthe current active
agents?

6. Application-related Criteria
To what extent this methodology is NOT limited tepecific type of softwarg
domain (e.g., component-based systems or realsystems)?

6.1 Applicability

To what extent the methodology is mature, in teofrthe availability of the
recourses that describe it (e.g., documentatiobljgations, manuals, and
6.2 Maturity supporting case studies)? Is there any record¥/éaidrom stakeholders to
recommend/oppose this methodology? On a ten-poaté show it was rated

~NJ
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To what degree the methodology is applied in pcactised by non-creatord

6.3 Field history ) . L
and used in developing real applications?

- : T
6.4 Cost concermns In terms of costs, to what extent the methodoleggconomically feasible?

7. Supporting Properties

To what extent the methodology provides supportHerspecifying and

7.1 Ontology . .
modeling ontology in MAS?
. To what extent the methodology provides supportisigning security
7.2 Security .
features in MAS?
7.3 Collaborative To what degree the methodology can support, priegeahd modeling
Services services, such as ‘yellow pages’ and ‘blackboairdg potential MAS.

8. Perception-related Criteria

8.1 Perceived ease of | To what degree you believe that using this methaglolvould be easy enough
use and free of effort?

To what degree you believe that applying this medhagy will be

8.2 Perceived usefulnegs . L o L
significantly effective in achieving its objectives

If you were asked to adopt an AOSE methodologyeivetbping an

8.3 Intention to use agent-based system, to what degree you intencetthissmethodology?

9. What Kinds of Activities Can your Intelligent Agent Perform?

e Search for information automatically

* Answer specific questions

< Inform you when an event (e.g., an article has dstished, your favorite book is on sale, the r¢ad
you travel is under construction, your name has lmeentioned on the web) has occurred

¢ Provide custom news to you on a just-in-time format

* Provide intelligent tutoring

« Find you the best prices on nearly any item

* Provide automatic services, such as checking wgbgfr changes or broken links

4. SYSTEMARCHITECTURE:

Easy2Shop bot consist of four agents namely ForranfgHistory Agent, Privacy Agent and Learning
Agent.

4.1 Form Agent:
The Form agent has the job to accept request flmpper in a secure manner and handover these teques
to History Agent to check the information agairfsbgper request.

4.2 History Agent:
The history agent check the information alreadyestdn its knowledge base data and response thre use
with the required information.

4.3 Learning Agent:
The learning agent learns the behavior, new upddiest the product, experiences and informatiorutabo
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new products directly from the vendor sites.
4.4 Privacy Agent;

The privacy agent conceals the private informatidoout the customer, offer personalize services to
customer.

Form Learning Agent
Agent
N
Privacy . B
Agent H!story Agent| D.B
5. Ea Figure: 4.1 Easy2Shop System Architecture

Prototype describes the implementation of the syste
5.1 User Interface

When a user logs in, Easy2Shop displays the priofitered by the history agent based on the previous
shopping activity of the current user. The histofythe shopper is also displayed. The user cark ttic
examine new or old hits, or remove requests heongdr wants to view. Alternatively, the user can
submit a new shopping request via the query interf&ere the user can specify a query string (to be
forwarded to vendors) and the type of request, whether the user is interested in shopping atenl
stores or auctions sites. Each of these optionegponds to a set of vendor modules.

Once the results have been received from the v@nriendors, collated, parsed and stored in the ds¢ab
the learning agent presents them to the usehedktformats are converted to common data domafoseb
the value of each feature is stored in the database

5.2 Vendor Modules

The vendor modules allow Easy2Shop to interfach thie various online store/auction sites. Theresioe
aspects to vendor logic from the Easy2Shop’s petsge (a) submitting queries, and (b) parsing ltssu
Task (a) is simpler; it consists of identifying appropriate form, submission protocol, and inputtay on
each vendor site. Task (b) is more difficult; ihststs of identifying items and extracting featuadues for

all desired features (e.g., product descriptioigepretc.). While vendors could readily simplifyighask,
say by using XML-based output, the opposite treadnss to be taking place; many vendors are not
interested in competing on price alone, and theeefise complex and changing HTML markup to make it
difficult for shopping bots to extract informatiémom their sites.

5.3 Database Design:

Easy2Shop must store much data about its shgmpsonal information, their profiles, queries, prad
hits, and their features. The prototype storeghédl information in a relational database. The nafees
table stores the profile of each personal; for daature (e.g. price). My SQL is selected as DBMS t
store data.

5.4 Implementation of Intelligent agent’s criteria by Easy2Shop bot.
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Intelligent Agent Shopping Bot

1.Agency related Criteria: Facilitate the user hopping by providing best

possible price on the web.

1.1 Architecture Properties:

1.1.1 Organization A user friendly interface allogriuser to enter the
item/product, which he/she wants to search. TThe
shopping bot then answer the user by providing|the
best price on the web.

1.1.2 Mobility: Easily implemented on any compuigstem.

1.2 Basic Properties

1.2.1 Autonomous The agent can independently/attoatis
handle/mange its operations.

1.2.2 Reactivity The agent rationally behave to theser
requests/queries

1.2.3 Reasoning If the user misspells the wordn thiee agent

)

provides suggestions to the user about the sekirch.
also provides related search options |to
enhance/facilitate/improve user search criteria.

1.3 Advanced (mental) Properties

1.3.1 Beliefs Knowledge based, History & Experience

1.3.2 Desires (Goals) Providing best availablegan the web
Also saving time of the user, net surfing/searching
the desired product

1.3.3 Intentions Time saving, facilitating user.

1.3.4 Learning ability Remembering the search pagteproviding help in
user shopping. Automatically updating the database.

2. Modeling related criteria

2.1 Notations \ery easy to use.
2.2.2 Ease of use and understanding Very easyetaugsr friendly interface
2.2.3 Expressiveness Very effectively handlesréhated search criterip

and response immediately

3. Communication related Criteria

3.1 Local Communication( Basic scalability)

3.1.1 Cooperation As it is a multi aided agent Has#tware, so it sub
agents cooperated with each other in solving
problems.

3.1.2 Coordination The sub agents coordinates eéth other

3.1.3 Competition By evaluating the other shoppiots
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3.1.4 Negotiation

| Effective negotiation b/w agents

3.2 Wide Communication

3.2.1 Interaction with the external environment

dugh Form Agent

3.2.2 Agent based user interface

Communication ustr through web

3.2.3 Subsystem interaction

Through multi agenifset

4. Process related Criteria

4.1 Development Lifecycle

Agile Development mythgis, like Extreme
Programming(XP)

4.1.1 Architectural Design

analysis and modelirguieements

4.1.2 Detailed Design

Detailed design of MAS canalohieved by first

designing each agent independently and then

integrating the whole design.

4.1.3 Verification and Validation

Support for vécition and validation

4.1.4 Refine ability

Through Learning process

4.1.5 Managing Complexity

Handle complex situation

4.1.6 Ease to use and understanding

UML will bel ieemodeling

5. Upgrading related criteria

5.1 Modifiability

Support of Modifiability

5.2 Scalability

Highly scalable

5.3 Open System Support

N.A.

5.4 Adaptability Dynamic Structure

Through Learnbagsed agent

5.5 Integrate ability

As itis MAS, so it has intated structure

6. Application related criteria

6.1 Applicability

Component based system

6.2 Maturity

Documentation, material is available

6.3 Field History

With the growth of internet, tleesgents base
websites are most commonly used by customers

6.4 Cost concerns

Economical in cost

7. Supporting Properties

7.1 Ontology

Based on objects

7.2 Security

System is highly secure

7.3 Collaborative Services

Can be implemented

8. Perception-related Criteria

8.1 Perceived ease of use

Because the project is software based, and did
require any hardware, so it will be easy

8.2 Perceived usefulness

For making decisions

8.3 Interaction to use

Through easy user friendligriaces
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9. What kind of Activities can your Intelligent agent perform

Shopping bots are price comparison sites on thédwade web that automatically search the inventafry
several different online merchants to find the Istvprices for consumers. Typically, these sitek ran
products by price and allow shoppers to link dise¢d an online merchant's site to actually make a
purchase. Many shopping bots also include linksrémluct reviews from evaluation sites like Gomemgo

exicet.com, kalkoo and Bizrate.com.

Pseudo Code: describing working functionality of Eay2hop Multi-aided Shopping bot

Sepl. Customer Logon to the website

Sep2. Customer enters the search item/product infoiomain a form.

Sep3. Agent accept the search item request throughadtsn agent

Sep4. The program checks the user search entry thraotsghistory agent and gives suggestion
in case of misspelling, and facilitates the usehwélated search suggestions.

Seps. Agent checks the price of item from its Knowldogge data through vendor module.

Sep6. Agent updates its knowledge, to get the up te mdibrmation about product, information
about new products and vendors, through learningnag

Sep7. The agent provides the best available pricehawteb.

Seps. The agent requests another search option.

Sepo. Finish

6. Conclusion:

Shopping bots on the internet facilitate the useshiopping process. While shop bot based on tifeciatt
intelligence concepts not also facilitate the shioggrocess, as well as through their intelligegera
structure modify and reshape the business. Easy?8hbb has a multi agent based architecture which
utilizes internet resources, to provide lowest ladé prices of the products; they are searchimgsfaving
their precious time and money. Through its multipgents structure which coordinates each other in
system execution and moreover though learning atheneasy2shop updates its knowledge database for
future assistance.
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