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What I would like to leave you with

1. Social science is worthy of simulation, but it is 
complex

2. Complexity is algorithmic not analytic (Thurner 
et al. 2018)

3. More is different



Outline

1. ABM
2. Synthetic populations and microsimulation
3. ExAMPLER

a. Engage
b. Scope
c. Road map
d. Vision



Schelling segregation the “Hello world” of ABSS

1. Count number of each type in 
immediate neighbourhood

2. If less than % like
a. Then

i. Move *
b. Else

i. Stay
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Policy usage of ABSS (Tobacco town)



Social networks



Social networks



More is different

For example, in a COVID 19 
simulation of Devon, there are 
796,012 people.

The population of the uk is very 
heterogeneous  67 million



Synthetic populations



Microsimulation

IPF
SA



Microsimulation



Microsimulation



Exascale ABSS planned as far back as 2008

● SciDAC Review, Summer 2008, pp. 34-41

○ Charles Macal & Michael North

○ Argonne

○ …but Exascale computing relies on high levels of 

parallelism (e.g. on GPUs)

○ Agent interactions challenge that

○ Other sciences finding the same



ExAMPLER

Using exascale computing, what software support do we need to co-design, build, validate, and 
explore policy scenarios with empirical ABM in a one-day transdisciplinary workshop?

Assess ‘exascale 
readiness’ using 
Systematic Literature 
Review and 
Benchmarking

1 Vision of exascale 
ABM and one-day 
transdisciplinary 
workshop scenario 
s/w requirements

2
Roadmap for 
delivering the vision 
founded on exascale 
training and learning

3 Engage with ABM 
community and other 
ExCALIBUR projects; 
respond to 
opportunities

4

ExAMPLER
Roadmap

Skills 
Training 
Software 
Barriers 
Networks 
Research 
Funding Community

Report

W’shops
SSC/ESSA
iEMSs
GIScience
AAMAS
AAG

Position
paper

Exascale 
Empirical 
Agent-Base
d Modelling

HPC/ABM
Review

HPC in 
ABM: 
State-of-the
-art and 
ways 
forward



ExAMPLER

Beauregarde



Knowledge Exchange

● Social Simulation 2023

● GIScience 2023

● Exposome.nl 2023

● CIUK 2023

● AAMAS 2024

● AAG 2024

● iEMSs 2024



SLR Preliminary Results



Roadmap workshops 

● Purpose: a roadmap as to how we 

could step up to exascale ABSS 

● Glasgow workshop, April ‘24 2024

○ 14 invited academics, technical experts and 

people working commercially

● iEMSs 2024

○ 5 self-selecting conference participants



Themes: Evolution or Revolution 
(from Glasgow Workshop)

Applications of Space
● Networks (hubs?)
● Spatial networks
● Edge effects

Technology

• GPU, data movement

• Parallelisation (AWS?)

• LLMs, AI?

Meta-modelling

• Emulators

• Policy interventions

• LLMs?

Cross cutting themes:
• Languages?

• Frameworks?

• How many agents?

• How do agents interact?

• Memory Limits

• Time critical

• What is the science case?

Revolution / Evolution – modify old and invent new



Stepping Up: Proxy Apps
https://proxyapps.exascaleproject.org/ 

How many of the 86 exascale proxy apps relate to ABM? - “Zero”

A “proxy app” differs from a benchmark in that it is designed to be a simplified example 
of a real world algorithm

C

i

n1 2 3   …

C = Computational Complexity
i = num agents to interact with
n = number of agents

• Computational complexity of the 
agent logic (C)

• Communication between agents and 
local/global grids (i)

• Number of agents (n)

https://proxyapps.exascaleproject.org/


ExAMPLER Work Package 2

Two “visions” workshops 
implemented

with academics, 
policy-makers and other 

stakeholders

Visions of Exascale Computing for Agent-Based Social 
Simulation



Exploring Exascale ABSS - The Workshops
Hare, M., Salt, D., Colasanti, R., Milton, R;, Batty, M., Heppenstall, A., 
Polhill, G. (in submission). Revealing visions of the future of exascale 
agent-based social simulation using participatory systems modelling. 
Long paper submission for inclusion in the Social Simulation Conference 
2024. ESSA. pp12



How could we…?

Access GPU 
programming 

skills

▪ Abstract GPU implementation away
▪ e.g. Port NetLogo to GPUs; FlameGPU 



How could we…?

Access GPU 
programming 

skills

Buy 
non-standard IT 

equipment

▪ Funding bodies refuse funding to institutions with 
bureaucratic obstacles to non-standard provision!
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How could we…?

Access GPU 
programming 

skills

Buy 
non-standard IT 

equipment

Make a 
successful HPC 

request

▪ Configure and administer HPCs to support all science
▪ Not just the science that’s convenient/easy to support

▪ HPC admins apply to support scientists!
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How could we…?

Access GPU 
programming 

skills

Buy 
non-standard IT 

equipment

Make a 
successful HPC 

request

Justify 
investment and 

opportunity costs

▪ Non-exascale benefits
▪ Reusable model components / low-energy computing

▪ ‘Un-discipline’ funding
▪ Which panels would you tick in ERC?



How could we…?

Access GPU 
programming 

skills

Buy 
non-standard IT 

equipment

Make a 
successful HPC 

request

Justify 
investment and 

opportunity costs

Design, build and 
maintain 
reusable 
software

▪ Patterns, specifications and standards
▪ Can be reimplemented by anyone on their preferred platform

▪ Standards-driven software stacks



Fluid dynamics 
says cut 

down 
urban trees

How could we…?

Access GPU 
programming 

skills

Buy 
non-standard IT 

equipment

Make a 
successful Tier-2 

HPC request

Justify 
investment and 

opportunity costs

Design, build and 
maintain 
reusable 
software

Overcome 
imposter 

syndrome & 
discrimination

The women’s 
session is in the 

other roomWhy do you want 
to model the 

whole of the UK?



How could we…?

Access GPU 
programming 

skills

Buy 
non-standard IT 

equipment

Make a 
successful Tier-2 

HPC request

Justify 
investment and 

opportunity costs

Design, build and 
maintain 
reusable 
software

Overcome 
imposter 

syndrome & 
discrimination

▪ Pay more than lip-service to Equity, Diversity, and Inclusion Kirsty Pringle

▪ Trust others’ expertise – even if they aren’t physicists!



BUT….



We would like to thank ….


