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Appendix A 

Essentials of Multi Agent technology  
 

A.1  Introduction 

 

This appendix consists of the features in multi-agent systems and also describes the 

difference between complex system and others. 

 

CLASSES/ 

Features 

RANDOM 

SYSTEMS 

COMPLEX 

SYSTEMS 

STABLE 

SYSTEMS 

ALGORITHMIC 

SYSTEMS 

Predictability Total 

uncertainty 

Considerable 

uncertainty 

No uncertainty No uncertainty 

Behavior Random Emergent Planned Deterministic    

Norms of 

behavior 

Total freedom 

of behavior 

Some external 

guidance is 

essential 

Governed by 

laws and 

regulations 

Follows 

instructions 

Degree of 

organization 

None Self-

organization 

Organized Rigidly 

structured 

Degree of 

control 

None Self-control by 

self-

organization 

Centralized 

control 

No need for 

control 

Irreversible 

changes 

Random 

changes 

Co-evolves with 

environment 

Small temporary 

deviations 

possible 

None 

Operating point None Operates far 

from 

equilibrium 

Operates at an 

equilibrium 

Operates 

according to the 

specification 

 

 

Table A.1: A Multi Agent System Features 

Source: George Rzevski, a New Direction of Research into Artificial Intelligence 
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Appendix B 

Design of MAS for SCM 
 

B.1 Introduction 

 

As said in design chapter, this appendix consist of various design diagrams to align 

with implementation stage.  

 

 

 

 

Figure B.1: Class Diagram for SCM 



82 

 

 

 

Figure B.2: Sequence Diagram for Human Agent Interaction 
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Figure B.3: State Transition Diagram 
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Appendix C 

Implementation of the MAS Solution for SCM 
 

C.1 Introduction 

 

During this appendix have included important code segments, figures and data have 

used in implementation stage.  

 

 

 

Figure C.1: Login Screen of MASSCM  

 

 

 

Figure C.2: Dashboard of MASSCM  
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Figure C.3: Ontology Update form  

 

 

 

Figure C.4: Transport Schedule Data  

Source: Link Natural Products (PVT) LTD 
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Figure C.5: Transport Schedule Data (Confirmed by Manufacturers) 

 

 

 

Figure C.6: Transport Schedule of Manufacturers Agents 

 

 

 

Figure C.7: Code for MYSQL Data Base Connection 
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Figure C.8: Message Space Agent Code 

 

 

 

Figure C.9: Agent Initialization Code 
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Figure C.10: Common Domain Ontology Access (XML Access) 

 

 

 

Figure C.11: Sending Multicast Messages to Manufacturer Agents 

 

 

 

Figure C.12: Agent Performatives Code 
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Figure C.13: Ontology Update and Send Reply to Manufacturers 

 

 

 

Figure C.14: Message Template for to Receive Messages from Transport Agent 
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Figure C.15: Warehouse Agent Ontology Management 

 

 

 

Figure C.16: Warehouse Agent Utility Methods 
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Figure C.17: Transport Agent Different Behaviors 

 

 

 

Figure C.18: Human Agent Interference 
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Figure C.19: Retailor and Warehouse Agents Negotiation 

 

 

 

Figure C.20: Customer and Retailer Negotiation 

 


