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Abstract. The most important design principles of Indus-
try 4.0 are decentralization and intelligence. The entities, 
like resources and materials, can make decisions on their 
own by means of cyber-physical systems. For research 
purposes, we unify cyber entities and physical entities 
and build an agent-based simulation model. The agents 
learn knowledges offline during simulation runs and 
become smarter and smarter. The model will finally 
connect to the physical systems and carry out online 
decision-making. The study is the first stage of the whole 
project. A framework for the agent-based simulation is 
developed and an agent-based model of the job shop 
production including release agents, machine group 
agents, and job agents are built. 

Introduction

1 Agent-based Simulation with PIW 

SIM = I TM ABM O
I TM ABM O
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1.1 Individual Agent 

Figure 1: Structure of individual agent. 

Agent Initialization 

Behavior Controller 

Message Handler 

1.2 Time Manager 

Figure 2: Structure of the time manager. 

Behavior of the Time Manager 

Activation Point Lists in the Time Manager 

1.3 Agent-based Model 
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Figure 3: Structure of the Agent-based Model. 

2 Agents in Job Shop Production 

2.1 Release Agent 

Figure 4: The release agent with one buffer. 

Product Data in the Release Agent 
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Release Policies of the Release Agent 

Communication with the Time Manager and 
Other Agents 

2.2 Job Agent 

Behaviors and Life cycle of the Job Agent 

2.3 Delays and Activations in the Job Agent 

 
Figure 5: Lifecycle of a job agent. 
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Figure 6: Structure of the machine group. 

2.4 Machine Group Agent 

Behaviors of Machine Group Agent 

Dispatch and Allocation Rules in Machine Group 
Agent 

Figure 7: Behavior flow of a machine group agent. 

Delays and Activations in Machine Group Agent 

2.5 Communication among the Agents 
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3 Agent-based Simulation of the 
Job Shop Production 

3.1 Overview of the Simulation 

Production Data 

Simulator for the Job Shop Production 

Performance Measures 

3.2 Static Structure of the Simulator 

Figure 8: Communications among the agents and the time manager. 
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Figure 10: Static structure of simulator. 

4 Applications 

Figure 9: Agent-based simulation of the job shop production. 
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5 Conclusions 
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