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Appendix 1 

Farmers’ algorithm bet on upcoming available water 

 

Supervisors’ algorithm to gather the farmer’s proposals and evaluate the ocropping plan. 

 

  

 

If [Supervisor] accept the cropping plan and propose a new 

sowing date 

   If [Farmer] takes risk  

[Farmer] changes the date of sowing according to the 

[Supervisor] proposal => Yield and Earning are improved 

   Else  

[Famer] does not change the date of sowing => yield and 

earnings will be low unless the season will be rainy. 

Else if [Supervisor] refuses the [Farmer] cropping plan 

 If [Farmer] takes risk 

[Farmer] changes the Sowed area according to 

[Supervisor] proposal => Yield and Earning are improved 

 Else 

[Farmer] does not change the sowing plan => Yield 

and Earnings will be low unless the season will be rainy. 

End If 

 

If Total Water Required < Total Water Available  

 If proposed Sowing Dates = Good Sowing Dates 

  Accept the Cropping Plan and propose new Sowing 

Dates 

 Else 

  Accept the Cropping Plan 

Else   

 If Proposed Sowing Dates = Good Sowing Date 

  Propose a new Cropping Plan 

 Else  

  Refuse the Cropping Plan 

End If 
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Appendix 2 

 

Figure 5. Four farmers (FAs) and one supervisor agent (SA) negotiating. 
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Appendix 3 

JADE-Platform 

The Java Agent Development Framework (JADE, v 4.3) agent platform (Bellifemine, Caire, & 

Greenwood, 2004) used to implement the projected environment. This platform was chosen because 

JADE is one of the best modern agents providing an open-source environment. The Foundation for 

Intelligent Physical Agents (FIPA) established JADE with specifications to assist the development of 

agent applications (FIPA TC C, 2002); JADE sees the concept of agent as an autonomous and 

independent process with identity that requires interactions (i.e., collaboration, negotiation) with other 

agents. Each instance of JADE is called a container, corresponding to several agents that communicate 

exchanging messages represented in FIPA-ACL protocols; each agent has mailbox containing the 

messages that other agents sent. 

 

Figure 6. The agents in the proposed ABM under the JADE platform. 
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Appendix 4 

Agents Communication  

Each agent has a Mailbox containing the messages that it receives. Each message consists of an 

envelope and a body. The envelope contains information required to transmit and deliver the messages 

using the Message Transport Service (MTS), and the body is the FIPA-ACL’s courier. Agent 

Communication defines the sequence of exchanges between agents allowing to structure interactions. The 

message's format is defined in jade.lang.acl.ACLMessage class composed of: (1) Sender, (2) Receiver, (3) 

Content, and (4) Protocol. 

A FA sending a message creates a new ACLMessage object, fills the fields with appropriate 

values, and calls the send method. Otherwise, a FA receiving a message uses the receive method, or it can 

click on the blocking-receive method to skip it. The following is an example of FA sensing message to 

inform SA that the initial cropping plan was defined. 

 

Under JADE, this message takes the following form: 

 

On example of message received. 

 

Under JADE, this message takes the following form: 

 

 

ACLMessage message = new ACLMessage(ACLMessage.INFORM); 

message.addReceiver (new AID("SupervisorAgent", AID.ISLOCALNAME)); 

message.setContent ("Crop plan initialized"); 

send(message); 

 

(INFORM 

:sender (agent-identifier :name Agriculteur_1@SALWA:1099\JADE  

:addresses (sequence http://10.10.10.136:1695/acc )) 

:receiver (set (agent-identifier: 

nameSupervisorAgent@SALWA:1099\JADE)) 

:content  "Crop plan initialized"  

:language fipa-sl 

:protocol Contract Net 

)) 

 
ACLMessage messageRecu = receive(); 

 

(ACCEPT-PROPOSAL 

:sender (agent-identifier :name SupervisorAgent @SALWA:1099\JADE  

:addresses (sequence http://10.10.10.136:1695/acc )) 

:receiver  (set (agent-identifier :name 

Agriculteur_1@SALWA:1099\JADE  :addresses (sequence 

http://10.10.10.136:1695/acc )) ) 

:content  "Crop plan received"  

:reply-with  Agriculteur_1@SALWA:1099\JADE1298373540944  :protocol  

fipa-query) 

:language fipa-sl 

:protocol Contract Net 

)) 


