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Abstract:- Revolution of e-commerce provides the buying and selling of goods or services online. It is 
a well established area where business is taking place electronically but it lacks some features like 
intelligence. On the other hand Software Agents are the autonomous programs that live and roam in 
the distributed environment, sense and act in the environment to achieve the goal. Agents lack the 
established infrastructure and the security system. There is need to overcome the deficiencies of both 
technologies and integrate them to get true and full benefits.  

This paper surveys some established Multiagent System toolkits to select appropriate negotiating 
protocol. The selected protocol is implemented through a well established FIPA-complaint Agent 
Toolkit, JADE. The communication between buyer agent and seller agent is recorded to avoid the 
hacking of the negotiation pattern or policy.  
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1. Introduction 
Software agents are computational systems 
that live in inhabit some complex dynamic 
environment; sense and act autonomously in 
that environment to achieve the task for which 
they are designed [1] [2]. Agent platforms are 
development environment that provide agent 
builders with a sufficient level of abstraction 
to allow them to implement intelligent agents 
with desired attributes, features and rules. 
When agents socially interact with each other, 
they need some environment. Such an 
environment is called Multiagent System 
(MAS) that involves coordination among 
agents to solve complex problem. The 
justification of the Multiagent System is that 
(a) each agent has incomplete information or 
capabilities for solving the problem; (b) there 
is no system global control; (c) data are 
decentralized; and (d) computation is 
asynchronous. The architecture that provides 
implementation environment to Multiagent 
Systems for management of the agents, 
coordination, communication, negotiation, etc 
is called Agent Platform or toolkit. The agent 
toolkits provide agent builders with a 
sufficient level of abstraction to allow them to 
implement intelligent agents with desired 
attributes, features and rules.  
 
In last few years there has been rapid 
development and deployment of Multiagent 
Systems implementation environment such as 
JADE, FIPA-OS, Zeus, etc. With the 

increasing number of these frameworks, two 
parallel agent development standards have 
evolved: FIPA and MASIF.  FIPA is standard 
to promote interoperable agent applications 
and agent systems. FIPA specifications only 
talk about the interfaces through which agents 
may communicate each other. It does not 
describe the implementation details. FIPA 
specifications are divided into five categories: 
Applications, Abstract architecture, Agent 
Communication, Agent Management and 
Agent Message Transport, are the five 
categories in which FIPA specifications are 
divided. The FIPA Reference Model considers 
an Agent Platform as a set of four 
components: Agents, Directory Facilitator 
(DF), Agent Management System (AMS), and 
Message Transport System (MTS). The DF 
and AMS support the management of the 
agents, while the MTS provides a message 
delivery service. MASIF intends to support 
interoperability among heterogeneous agent 
systems. It normally focuses on the migrations 
of the agents on different hosts [3] [4]. 
 
Ecommerce promises to change the way 
businesses interact with each other and with 
their customers. It is some times claimed that 
ecommerce has potential to create “an 
environment where companies will be at their 
most agile and market place will approach 
perfect efficiency” [5]. The job of ecommerce 
is to increase the degree and sophistication of 
automation in Business. Today, ecommerce 
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encompasses very wide range of business 
activities and processes, from e-banking to 
offshore manufacturing and e-logistic. The 
ever growing dependence of modern industries 
on electronically enabled business processes 
gave impetus to the growth and development 
of supporting systems. To achieve the degree 
of automation in which human intervention is 
reduced to minimum require intelligent 
ecommerce applications. Agents are prefect 
candidate to introduce the intelligence in 
ecommerce applications. In this paper we 
make use of autonomous bidding agents, 
computer program that bids in electronic 
market without direct human intervention. We 
focus on the state of art agent-mediated 
negotiation (bargaining) mechanism, and 
address the issue of pattern recognition of the 
buyer agents to make successful deal at low 
price.  Some work is also done in resolving 
this issue. 
 
2. Negotiations and Agents 
In e-commerce systems negotiation 
capabilities are very essential because one of 
the major changes in e-commerce is that 
dynamic pricing and personalization of offers 
will become the norm for many goods and 
customers. In human negotiations, two or 
more parties bargain with one another to 
determine the price. Software agents provide 
automation in negotiation process to achieve 
similar goals. Automated negotiation is based 
on some strategy. Such strategies are 
determined by the negotiations protocol. This 
protocol defines the “rules of encounter 
between the agents”. There is no universally 
best approach or technique for automated 
negotiations, rather protocols and strategies 
need to be set according to the prevailing 
situation. Negotiation models are divided into 
two categories: auctions and bilateral 
negotiations.   
Online auction provide millions of globally 
dispersed customers with more varieties of 
goods that can be selected within a flexible 
pricing mechanism. In online auction, one or 
more agents initiate the auction, and several 
other agents make bids according to imposed 
protocol. There are many different types of 
auctions. In our paper we give an overview of 
the four common types of single sided auction. 
In English auction the agent’s dominant 
strategy is to bid small amount more than 

current highest bid and stop when the user 
valuation is reached; In First price sealed bid 
auction (FPSB) the price of bid and time to 
stop are functions of he agent’s own valuation 
of the item and its beliefs about the valuation 
of other bidders; In Vickrey auction: the 
dominant strategy is to bid the user’s true 
valuation, while in Dutch auction prices 
decline until a buyer makes a bid [6] [7]. 

The negotiation type used in the scenario 
of this paper is single sided Dutch auction.  
 
3. Selection of Agent Toolkit 
It has been discussed earlier that MASIF only 
focuses on mobility while FIPA talks in detail 
about the communication and interaction 
protocols. So it is obvious that instead of using 
MASIF-compliant agent platform we must 
choose a FIPA-compliant platform. Under 
FIPA standardization JADE is the appropriate 
agent toolkit for our implementation. Because 
it is rich in interaction protocols, negotiations, 
etc. It is open source and being updated 
continuously. JADE is supported by all 
operating systems and distributed in nature 
because it is developed in JAVA [8]. In future 
we also plan to run our application over 
ACENET (Agent Collaborative Environment 
based on .NET). 
 

 
Fig. 1. List of surveyed Agent toolkits 

 
We have implemented our problem through 
FIPA’s basic interaction protocol, i.e. FIPA 
Propose Interaction Protocol (IP). It allows an 
agent to propose to receiving agents that the 
initiator will do the actions described in 
propose communicative act when the receiving 
agent accepts the proposal. 
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Fig. 2. FIPA Propose Interaction protocol 

 

Fig.2 shows that Initiator sends a propose 
message to the Participant indicating that it 
will perform some action if the Participant 
agrees. The Participant responds by either 
accepting or rejecting the proposal, 
communicating this with the accept-proposal 
or reject-proposal communicative act, 
accordingly [9]. We have completely 
implemented negotiation protocol. The agents 
are iteratively negotiating until they reach on 
an agreement, either acceptance or the 
rejection of the proposal. We have 
implemented Dutch auctions.  

 
 
 
 
 

 
 

Fig. 3. The conceptual Architecture of the proposed Model 
 
4. Architecture and Design 
The proposed automated multi-agent 
negotiation system is based on FIPA 
Specifications. This specification has layered 
architecture, which consists of four layers. The 
proposed system is based on five major 
components:  
a) Database System 
b) Seller Agents 
c) Buyer Agents 
d) Web service - to dump the recorded 

conversation between seller and buyer 
agent so that an owner of the company 
may check and ensure that the fair deal is 
taking place 

e) Negotiation policies  
 

Catalog using database management system 
provides information about the availability of 
product in stock, and price related information. 
Currently we are considering only price and 
the availability of the stock. We do not 
consider any other feature in our system. But 
in future we will work on multi-attribute 
contracts using bilateral negotiation which will 
cover price, quality, delivery date, and so on. 
Seller Agent varies its offering depending on 
the customer it is deal with. Buyer Agent 
crawls all the available outlets to find the most 
suitable for purchasing the chosen good. 
Negotiation Policy defines the rules of 
encounter between the agents for the certain 
deal. Seller agent varies its offering based on 
the policy. Web service is used to dump the 
recorded conversation between seller and 
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buyer agent so that an owner of the company 
may check and ensure that the fair deal is 
taking place.  
 
Buyer agent confirms its range from the user 
and start bargaining with seller agent. Seller 
Agent reject the proposal if the price offered is 
even less than the actual price of the product, 
but if seller agent finds the proposed price less 
than offered price and more actual price than 

continues to giving offers until buyer reaches 
to certain profit margin. All the transactions 
are being recorded, which can be accessed by 
the market owner. Market owner uses these 
transaction records for assessment fairness of 
the deal, if any prove of pattern recognition is 
found ultimate the policy is changed by the 
market owner. 

 

 
Fig.4. JADE’s main container where Seller Agent resides 

 
5. Implementation and Results 
The model has been implemented in JADE 
[10]. JADE architecture, consisting of a 
platform within which agents "live" and 
containers, where agents "reside" matches well 
with our requirements. Negotiations between 
Seller and Buyer agents take place inside 
JADE containers. There is one Main container 
that hosts the Seller agent. Users can create as 
many containers they need to hold their Buyer 
agents. Agent Communication Language 
(ACL) provided by JADE has been used for 
message passing among agents. Seller agent 
and buyer agent talk to each other through 
ACL message passing. Agent class has been 

used  for describing the agent types. Tow main 
methods are automatically invoked by the 
platform during the agent lifecycle, i.e. setup() 
and takedown(). Behaviours class is used for 
describing the activities performed by agents 
in the system. A behavior is an abstraction that 
represents an atomic activity performed by an 
agent. The class Behaviour is the root of a 
class hierarchy abstracting various agent 
behavior types. The suitable performatives of 
FIPA-Propose protocol are implemented to 
create real scenario of negotiation. 
 
Fig. 4-8 show the results our implemented 
model. 

 
 

 
 

Fig.5. JADE’s container-1 where Buyer Agent resides 
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Fig. 6. Console where a buyer agent asks the negotiating range from its owner 
 

 
 

Fig. 7.  Buyer Console where agent shows the Deal 
 
 

 

 
 
Fig. 8(a) The actual negotiation recorded and 
dumped to website or text file (Successful) 
 

 
 
Fig. 8(b) The actual negotiation recorded and 
dumped to website or text file (Unsuccessful) 
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6. Conclusion 
In this paper we developed and implemented 
an agent based negotiation model. The basic 
intelligence to the buyer and selling agents has 
been provided. Buyer agent confirms the 
negotiation range from its owner before 
starting negotiation. Currently the capabilities 
of the agents are limited and very few factors 
have been considered in the implementation. 
In future some advanced negotiation protocols 
will be considered. The conversation regarding 
any deal between buyer and seller is recorded 
so that the company owner may analyze it to 
avoid the hacking of the pattern of the 
negotiation or the policy of the organization.  
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