EABSS Workshop 2023

Co-Creation of Agent-Based Social Simulation Models

Engineering Agent-Based Social Simulations
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What is this all about?

 Social Simulation (formal definition)

» Studies socio-economic phenomena by investigating the social macrostructures and
observable regularities generated by the behaviour and relationships between individual
social agents, and between agents and the environment in which they act.

» Agent-Based Social Simulation (ABSS)

* Example from the Gaming World
e SIMS4: Promotion Video (https://www.youtube.com/watch?v=dcDy1CCd-F8)

e SIMS4: HandS‘On Gameplay (https://www.youtube.com/watch?v=pXLEAHpzFks)

9SiMs4

PLAY WITH LIFE
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https://www.youtube.com/watch?v=dcDy1CCd-F8
https://www.youtube.com/watch?v=pXLEAHpzFks
The Sims Mobile Official Launch Trailer.mp4

Engineering ABSS

e 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

* How do we develop such Agent-Based Models (ABMs)?

* It would be good to have a structured approach ...
e ...to support multi disciplinary collaboration
... to work with all kinds of stakeholders (academics / non academics)
» ... for exploratory and explanatory studies
e ... for communication; conceptual modelling; reverse engineering
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Engineering ABSS

* What do we mean by "agents"?
* Agents are "objects with attitude" (sradshaw 1997)
e Similar to non-player characters in computer games

* Properties (borrowing from Al):
* Discrete entities
* Have a memory
* Have their own goals (missions)
* Have their own thread of control
* Autonomous decisions
* Capable to adapt and to modify their behaviour
* Proactive behaviour
* Actions depending on motivations generated from their internal state
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The EABSS Framework

e A structured approach ...
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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: 8h (but there is a shorter version of 2h)

Socrates vs Confucius
e Collaborative brainstorming

* Information capturing

e Debates only when needed
Moderators

* Will guide

* Will act as stakeholder (modeller)
Iterative process

* Reuse of information

* Important to go forward and backwards
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The EABSS Framework

... and a graphical notation commonly used in Software Engineering
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The EABSS Framework

8 hour version
 Briefing (Introduction + Example)
* Analysis
* Design
* Debriefing

2 hour version (analysis is done a-priory)
* Briefing (Introduction + Example + Analysis)
* Design
* Debriefing

Usually good to have a note taker or to moderate in pairs

Make sure participants understand why they are doing the exercise
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The EABSS Framework

 The EABSS framework can be used for two different purposes

* For collaborative model development (from scratch or to extend/validate existing models)

* To stimulate and formally support discussions about philosophical questions of societal issues
that need to be addressed

* We have tested the EABSS framework in several domains
* Architecture
* Geography
* QOrganisational Behavior (Siebers et al 2020)
* Digital Mental Healthcare (Vallejos et al 2019; Siebert et al 2020; Barnes and Siebers 2020)
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The EABSS Toolkit

* Online collection of artefacts to train and support the EABSS moderator
* EABSS survival pack
* EABSS workshop material (slides, example, resources)

e Guidance on alternative EABSS project workflows
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The EABSS Toolkit

Web Presence

File Edit View History Bookmarks Tools Help i O X File Edit Miew History Bookmarks Tools Help — O ®
The EABSS Toolkit X + v The EABSS Toolkit x + ~
« > C QO &8n feabss-toolkit/ B % ® 0 & = « = C O 8 hip w.cs.nott.acuk/~pszps/feabss-toolkit/ B Q0 5 =
A ~
b /-?6(' EABSS Survival Pack (last updated 11/09/2023)
' The University of School of I m Here you can find the survival pack, which contains the bare minimum material needed to successfully apply the latest
Nottlngham Computer Science version of the EABSS framework (v2.0) [zip archive].
.!nt‘e,!ll,gsrlt‘ The pack includes:
1. A presentation introducing the concepts of agent-based modelling
The 'Engineering Agent-Based Social Simulation' (EABSS) Toolkit 2. A presentation guiding the focus group through the EABSS conceptual model development process
3. A user guide summarising the ideas behind the EABSS framework and the steps within the EABSS framework
4. A poster that shows how the EABSS framework fits into the wider context of my research
Author
Dr Peer-Olaf Siebers, School of Computer Science, Nottingham University, NG8 1BB, UK [url] EABSS Training WOI’kShO[J (last updated 01/05/2023)
. Here you can find material from my 3-Day EABSS Training Workshop, which will teach people interested in the EABSS
Overview toolkit the basic concepts of simulation modelling in general and agent-based modelling in particular, and they will gain
X X . . some knowledge and practice in developing conceptual agent-based models with the help of the EABSS framework.
A recent informal survey at the Social Simulation Conference 2023 (SSC23) confirmed once more the need for a
standard way of addressing conceptual agent-based model development. A vital step in this direction is the EABSS Day 1
toolkit. It allows all kinds of stakeholders to jointly contribute their personal thoughts and views to the development of
conceptual agent-based models in a structured way, for better understanding and simulating systems where humans 1. Welcome [slides]
and their behaviours and decisions play a key role. At its heart, the EABSS toolkit uses a well established co-creation 2. Simulation Modelling Framework [slides]
framework, namely the EABSS framework by Siebers and Klugl (2017). 3. Agent Based Modelling and Simulation [slides]
4, EABSS Framework and Toolkit Introduction [slides]
Engineering Agent-Based Social Simulations pay 2
. : 5. Running Focus Groups [slides]
Analysis ' Design ’ 6. UML {Unified Modelling Language) [slides]
o O Output 7. EABSS Example [slides] [model 1] [model 2]
8. EABSS Practice (recreate and improve an existing model) [slides]
Knowledge -
Day 3
9. AnylLogic + 00 + Java [slides] [model]
10. EABSS Practice (create your own model)
Agent-Based Modelling Case Studies (these are nat directly related to the EABSS)
D a Multi-Methnd Intearated & nt Mnadellinn nf Glnhal Climate Channe Cslides] Imadsl] N
L] . .
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Preparation

The EABSS Toolkit

Project Workflow

* |If starting from scratch: Define broad theme

* If not starting from scratch: Conduct relevant Analysis steps
Round 1

* Main process for conceptual model development or discussion; delivers a full-fledged
conceptual model leading to a complex implementation

Round 2

* Validation and filling the gaps

Prototype

Workflow

Round 1

Round 2

Prototype

w1
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X
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X
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X

X

* Create (or reduce developed conceptual model into) a prototype, following the KISS principle
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Engineering Agent-Based Social Simulations
User Guide v2023-02-21

Peer-Olaf Siebers
School of Computer Science, University of Nottingham, UK

Email: peer-olaf.siebers@nottingham.ac.uk

Brief Summary

What is it all about? What are successful model development strategies for complex social systems
modeling? How does modelling work in large, collaborative, and multi-disciplinary projects in
academia, non-governmental and governmental organisations, and industry? How do we derive new
and general insights from modelling complex social systems? Anecdotal evidence suggests that the
community of agent-based modellers partially suffers from a lack of structured and standardised ways
for model development. In order to close this gap, we have created a model development framework,
namely the Engineering Agent Based Sacial Simulation framework (or EABSS for short) which supports
model development and model documentation in a structured way. Figure 1 shows a high level
overview of the latest version of the framework. Full details together with an illustrative example can
be found in Siebers and Klugl (2017) and some guidance on how to use the framework can be found
in Appendix A.
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How does it work? The EABSS is grounded in the concept of co-creation (Mitleton-Kelly 2003) and
ideas from Software Engineering (Sommerville 2015). In addition it draws on elements of Kankainen's
focus group approach to service design (Kankainen et al 2012). The framework implicitly provides
ground rules, which is something commonly done when working with children but often forgotten
when working with grownups. These grounded rules are in line with De Bono's philosophy of parallel
thinking (De Bono 1985), and state that people are going to listen to each other and that people
respect each other's point of view. To capture information it uses predefined table templates, and
UML (a graphical notation used in Software Engineering) as main forms of stimulating and
documenting contributions from all participating stakeholders during problem analysis and model
design. It is this combination of tools and methods that makes it approachable for everyone.

Figure 1: High level overview of the EABSS
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