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Agenda

• Introduction
• My understanding of ABM

• Statecharts
• Components (states; transitions; triggers)

• Example (adaptive architecture)

• Engineering Agent-Based Social Simulations (ABSS)
• What is it (co-creation in a structured way)

• Example (adaptive architecture)

• Multi-Method Modelling
• Modelling pandemic preparedness using multiple paradigms

• Example (healthcare)

• Simulating the climate ichange mpact of the entire US population using multiple paradigms
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Agent-Based Modelling

• Agent-Based Modelling

• A complex system is represented by a collection of agents that are programmed to follow 
some behaviour rules and the system properties emerge from its constituent agent 
interactions

• Useful for studying social and economic phenomena

• Employs a bottom-up approach

• Captures the dynamics of a system over time

• Captures emergent phenomena at the macro level

• Agents can represent individuals, households, firms, organisations, nations ...
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Statecharts

• Graph, where the nodes are the states, and the edges are the transitions
• Statechart representing the brain of an enemy
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Source: https://code.tutsplus.com/finite-state-machines-theory-and-implementation--gamedev-11867t 
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Statecharts for Representing States and Behaviours

• Typical elements of a statechart
• States

• Represents a location of control with a particular set of reactions to conditions and/or events

• Examples

• Cup can be in state full or empty

• Person can be in state idle or busy

• Transitions
• Movement between states, triggered by a specific events

• Such events can be: timeouts; rates; conditions; messages; agent arrivals

• Difference between flowcharts and statecharts?
Flowchart: Used to model the flow of control in a system or process

Statechart: Models the states an object can be in and the transitions between those states
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Statecharts for Representing States and Behaviours
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• It is possible to have multiple 
statecharts in one agent

• Physical state machine
• Mental state machine

Source: AnyLogic Help



Example: Adaptive Architecture
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Conceptualising Agent-Based Models

• The Engineering Agent-Based Social Simulation Framework
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The EABSS Framework

• Using mini focus groups
• Group sizes of 4-5 participants (including moderator) work best

• Estimated time to get through the whole process: 4 hours (or more)

• Confucius vs Socrates
• Collaborative (inclusive) brainstorming

• Mainly discussions (information gathering)

• Debates only when needed

• Moderators (usually the modeller)
• Will often also act as a stakeholder

• Will guide the discussions

• Iterative process
• Reuse of information from previous steps

• Important to go forward and backwards
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Building and Validating Agent-Based Models

• Building an ABM (OR/MS)
• Identify active entities (agents)

• Define their states and behaviour

• Put them in an environment

• Establish connections

• Test the model

• Validating an ABS
• Validation at micro level

• Testing the behaviour of agents at individual level

• Validation at macro level
• System behaviour is an emergent property

• Plausibility check of emerging patterns at system 
level (e.g. via comparison to observations)
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Examples for the Different Simulation Modelling Paradigms
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• SDM/S

• ABM/S

• DEM/S



Multi-Paradigm Modelling
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Send 
treatment 

request

Receive 
"treated" 

reply

Source: AnyLogic Help



• Example
• Multi-Method Integrated Assessment 

Modelling of Global Climate Change

• Base model
• A = Carbon Cycle                                                 F

• B = Climate Subsystem

• C = Economy Subsystem

• D = Exogenous Drivers

• E = Population

• F = Government (Policy Makers)
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Scalability of Agent Representation

• Collective Person Agents (CPAs)
• Capturing large populations through scaling (e.g. 1:250,000)

• Activities of CPAs
• Consume energy; produce emissions; network with other CPAs

• Classifications of CPAs
• They are classified into different stereotypes, based on their emission levels; these range 

from "green" to "polluter" 
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Collective Person Agent During Runtime
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Software for Implementation

• AnyLogic PLE
• Proprietary software with a free personal learner edition and free introductory eBook

• https://www.anylogic.com/downloads/

• https://www.anylogic.com/resources/books/free-simulation-book-and-modeling-tutorials/
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Questions / Comments
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