PumaMart: A Parallel and Autonomous Mobile Agents based Internet Marketplaces

Note: This is a document introducing PumaMart, which is accepted by AAMAS2002 as a demo system without any paper and document published.

1 Introduction

Mobile agents are mobile, flexible, autonomous, dynamic and efficient. For e-commerce applications, the wide variety of choices to the consumers has also introduced the problem of information overloading. Meanwhile, there are so many e-shops and products for the consumers that it has become too time-consuming to find the best deal. 

In this demonstration, we present PumaMart: a Parallel and autonomous mobile agents based Internet Marketplace that facilitates parallel and autonomous processing. Based on our implemented 2-phase evaluation model [1], parallel dispatch model [2] and auction-like negotiation model, this system enables autonomous and automatic buying and selling by mobile agents while providing fast response to consumers. What a registered consumer needs to do is to input information for desired products, selection preferences and standards, his contact information and credit card information, through a web page in a Java-enabled browser. These information will be sent to the master agent at the server of MASP (Mobile Agent Service Provider), which will employ its worker agents for subsequent shop filtering, shop searching, offer evaluating, negotiating and payment. The total processes are transparent to end-users.

In this demonstration, we will show the followings (a) how a consumer inputs his selection criteria for product searching (b) how the 2-phase evaluation model works (c) how parallel dispatch model can reduce the response time (d) how negotiation model works.

2 The Infrastructure for Internet Marketplaces

In the system framework, there exists a set of marketplaces (MP). They are connected to the network. Meanwhile, a set of MASPs are set up and distributed globally, which are execution environments for mobile agents providing interfaces to clients. Additionally, there are some Marketplace Community Service Servers (MCSS) maintaining the information of MPs and e-shops in the MPs. The information can be provided to relevant mobile agents when their clients query about certain products.

2.1 System Components

1 Client: A client should be a registered user of any MASP before utilizing the facility of MASPs. A registered user can search for specified product through the service based on mobile agents from the MASP till making the payment.

2 MASP (Mobile Agent Service Provider): MASP is a provider of the service enabling mobile agents as the response to clients’ requests. It is a server provided to registered clients where a master consumer-agent is created at the request from the client for searching the information of one or more specified products. With the client’s selection criteria, the consumer-agent will dispatch in parallel a pool of mobile agents to relevant e-shops, which will return offers. 

3 MCSS (Marketplace Community Service Server): A MCSS is responsible for maintaining the information of MPs. The information should include the domain names, IP addresses of MPs and e-shops, product catalogue, and the identifications of the MPM (MP Manager) and shop-agents running at each MP. These information of related MPs and e-shops can be provided when a client tells the MCSS what kind of products it needs. Similar to the DNS server (Domain Name Service), when only a few MPs are set up, one MCSS is sufficient. When more MPs are set up, a set of MCSSs should be distributed in different zones.
4 CCMA (Commercial Credit Management Authority): CCMA is the authority making commercial credit assessment and management over all e-shops. Successful transactions will help to upgrade the commercial credit while merchant cheatings downgrade the commercial credit. 

5 SMA (Security Management Authority): SMA is responsible for generating certificates for all MPs, e-shops and MASPs, and managing them. In addition, SMA is responsible for taking security investigations and making security assessments on those authorized MPs and e-shops according to attack reports. 

6 Marketplace (MP) Components:

A MP is the Internet marketplace consisting of a set of e-shops that run simultaneously on different servers. Its components are as follows:

1) 
MPSM (MP Security Manager): MPSM is similar to the firewall of an intranet. It is in charge of:

(1) maintaining the security of the whole MP, such as authenticating incoming foreign mobile agents and monitoring the communication out of the MP from a mobile agent or an e-shop, and 

(2) broadcasting the certificates of e-shops to other relevant sites, such as MASPs, and 

(3) registering the MP to MCSS.

2) 
MPM (MP Manager): A MPM is responsible for the management of the MP, such as accepting applications of registration or withdraw an e-shop in the MP, and maintaining the directory of e-shops in the MPDS directory server (MP Directory Server). The MPM is also responsible for accepting the registration of a MASP so that mobile agents dispatched from it can be accepted.

3) 
MP-Server: It is a server where MPSM and MPM run. It is also an execution environment for incoming mobile agents. An agent dispatched by a master consumer-agent for visiting e-shops in the MP will first arrive here. Only after having passed through the security check by MPSM, then can it enter any e-shops in the MP.

4) 
Shop-Agent: A Shop-Agent is an agent running at the shop server that is responsible for

(1) maintaining the shop information and product information stored in the shop database.

(2) periodically sending updated information to MPM for modifying the product-catalogue of the e-shop maintained in the MPDS (MP Directory Server).

(3) communicating with incoming consumer-agents providing the product information they required.

(4) monitoring the execution of foreign consumer-agents and protecting the local resources of the e-shop

(5) registering the e-shop to the MPM and through it registering to the MCSS when the e-shop is set up

(6) applying the certificate of the e-shop from SMA and sending it to the MPM

5) 
MPDS (MP Directory Server): Its responsibility is to store the registration information and the product catalogue information of all e-shops in the MP. Only the MPM can update and maintain them.

6) 
E-shop Server: An e-shop server is the place where the e-shop is set up within the domain of a MP and the shop-agent runs. It is also the execution environment of incoming mobile agents.
2.3 Process Workflow

Based on our framework, the process enabling buying and selling can be described as follows:

(1) 
Inputting requests: For a client, he/she chooses a MASP where he/she has registered as a user to input the information of a product such as the brand, model, some selection criteria such as preferred price, warrantee service and delivery/shipment service, and preferences for potential merchants, such as the security rank and commercial credit.

(2) 
First phase evaluation and searching e-shops: With the request of a client, a master consumer-agent is created at the server of the MASP. It first carries out the first phase of the 2-phase evaluation that makes an evaluation on security rank, commercial credit of all e-shops that sell the specified product [1]. These attributes are obtained from MCSS, SMA and CCMA. After evaluation, it dispatches a pool of worker agents to qualified e-shops in parallel [2]. 

(3) 
Second phase evaluation: After all worker agents return offers, the second phase evaluation is performed on both product’ information, and e-shops’ security rank and commercial credit. 

(4) 
Negotiation: According to the consumer’s selection criteria, a few e-shops are selected and a negotiation-agent is dispatched to negotiate with them.

(5) 
Booking and Payment: With the result of successful negotiation, one e-shop will be selected to book the product and make online payment.

3 System Features

1. Most system components are based on mobile agents. A consumer only needs to input information for the product, his selection preferences and credit card information through a web page in a Java-enabled browser. Then these requests are sent to the master agent at MASP, which employs worker agents for subsequent searching, evaluating, negotiating and payment. The total processes are transparent to end-users.

2. Both attributes of e-shops and the attributes of offers are taken in account to evaluate offers. The attributes of e-shops include commercial credit and security ranking. The attributes of offers include price, warrantee service, delivery time and charge. Fuzzy set rules are employed for evaluation process. Additionally, some predefined selection standards are provided for the convenience of users.

3. The evaluation process is performed in two phases. The first one evaluates and filters e-shops. It can also help to reduce network load by filtering unqualified e-shops. The 2nd phase evaluates offers where all attributes of e-shops and offers are taken into account.

4. Parallel dispatch strategy is adopted when a large number of e-shops should be visited. In comparison to serial migration strategy, parallel dispatch can ensure that the consumer can get a response very fast. Our experiments show that parallel dispatch can improve the performance with a wide margin in comparison to serial models [2]. And binary dispatch can further improve the dispatch performance and benefit more from the parallel execution of mobile agents.

5. Negotiation is an auction-like process. It is based on the same evaluation criteria as the 2-phase evaluation model.
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