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1. A summary about the purpose of your agent system
In our implementation, there are four agents: User, File-Server, License-Server, and Credit-card-server. User can download music file and corresponding license number from file server, pay money using his credit card through credit card server (license number is used as parameter), apply for license from license server providing receipt got from credit card server, and then play the music using the got license. The detailed goals and provided services are listed in the question 2.
2. Specifications of all agents
User:

play(): Musicfile, License |- Listening

FindChannel(): Site |- Channel

Completedownload(): Musicfile, Licensenr |- Completeddownload

Deliverlicense(): License |- Deliveredlicense

Completepayment(): Receipt |- Completedpayment

Goal(): Musicname, Site, Creditcard |- Listening

File-Server:

download(): Channel, Musicnr |- Musicfile, Licensenr

Findmusicnr(): Musicname |- Musicnr

Goal(): Site, Musicname |- Completeddownload

License-Server:

Getbill(): Licensenr |- Bill

getlicense(): Receipt |- License

Goal(): Licensenr, Creditcard |- Deliveredlicense

Credit-card-server:

PayBill(): Enoughbalance, Bill |- Receipt

Checkaccount(): Creditcard |- Enoughbalance

Goal(): Licensenr, Creditcard |- Completedpayment

3. The number of messages sent during distributed problem solving
There are many possible solutions in our implementation, and the number of messages sent during distributed problem solving is in the scope of 13-4423.
4. Achieved distributed plans for each agent
We will give some examples about the distributed plans for each agent:

User:

creditcardserver@mingyang-wnt02q:1099/JADE: 
The number of messages sent: 88


The number of offers sent: 53

FindChannel>>user@mingyang-wnt02q:1099/JADE;Findmusicnr>>fileserver@mingyang-wnt02q:1099/JADE;download>>fileserver@mingyang-wnt02q:1099/JADE;Getbill>>licenseserver@mingyang-wnt02q:1099/JADE;Checkaccount>>creditcardserver@mingyang-wnt02q:1099/JADE;PayBill>>creditcardserver@mingyang-wnt02q:1099/JADE;getlicense>>licenseserver@mingyang-wnt02q:1099/JADE;play>>user@mingyang-wnt02q:1099/JADE;

This plan is constructed for:

user@mingyang-wnt02q:1099/JADE
File-Server:
fileserver@mingyang-wnt02q:1099/JADE: 
The number of messages sent: 13


The number of offers sent: 8

Findmusicnr>>fileserver@mingyang-wnt02q:1099/JADE;FindChannel>>user@mingyang-wnt02q:1099/JADE;download>>fileserver@mingyang-wnt02q:1099/JADE;Completedownload>>user@mingyang-wnt02q:1099/JADE;

This plan is constructed for:

fileserver@mingyang-wnt02q:1099/JADE
License-Server:

licenseserver@mingyang-wnt02q:1099/JADE: 
The number of messages sent: 40


The number of offers sent: 23

Getbill>>licenseserver@mingyang-wnt02q:1099/JADE;Checkaccount>>creditcardserver@mingyang-wnt02q:1099/JADE;PayBill>>creditcardserver@mingyang-wnt02q:1099/JADE;getlicense>>licenseserver@mingyang-wnt02q:1099/JADE;Deliverlicense>>user@mingyang-wnt02q:1099/JADE;

This plan is constructed for:

licenseserver@mingyang-wnt02q:1099/JADE
Credit-card-server:

creditcardserver@mingyang-wnt02q:1099/JADE: 
The number of messages sent: 98


The number of offers sent: 57

Checkaccount>>creditcardserver@mingyang-wnt02q:1099/JADE;Getbill>>licenseserver@mingyang-wnt02q:1099/JADE;PayBill>>creditcardserver@mingyang-wnt02q:1099/JADE;Completepayment>>user@mingyang-wnt02q:1099/JADE;

This plan is constructed for:

creditcardserver@mingyang-wnt02q:1099/JADE
5. Ideas about how the number of messages sent could be shrinked (find a better strategy and protocol for symbolic negotiation)

We think the following methods can be used to shrink the number of messages:

a) Identify the sender of current unsolved goal and exclude it from the possible sending destinations of current unsolved goal.

b) Catch the service descriptions of each agent with which the mediator has contacted and the mediator need not send message to this agent until its service descriptions indicate that this agent can provide some valuable services to current unsolved goal. (This method should be practical because the length of service descriptions of one agent (not its operations about how to provide such services) is not very long).

c) Record the history of used services and try to exclude the cyclic loops, for example: A |- B, B |- A, A |-B …

d) If we only need to find one possible solution to each goal, heuristic searching methods can be used to rank or prune possible generating choices.
Note: our implementation is included in the zip file, in which there are four agents specification and one batch file to run it (you may need to modify some part of the batch file before executing it according to different compute environment).
