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2B: SimPy for Discrete Event Simulation - Part 1

In this session, we look at how we can use the SimPy Python package (which is built around generator functions) to build Discrete Event Simulations in Python.

We start with a very simple model in which patients arrive, are seen by a nurse, and then leave, before building up to multi-step models and models with branching pathways. We
then explore how to record results from our simulation and explore the impact of changing the level of resources available or the distribution of inter-arrival times and activity
durations.

This content is also covered in part 2 of the HSMA little book of DES.

This session makes use of the des environment
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In this session, we look at some more advanced DES concepts and how we can incorporate them in our SimPy models.

The full recordings from HSMA 6’s DES module can be found at hsma.co.uk/des

All of the other HMSA 6 content can be found at hsma.co.uk/modules

In this session, we’ve taught our new, improved approach to DES model structure -
but these recordings and exercises still provide a great starting point.


http://hsma.co.uk/des
http://hsma.co.uk/des
https://hsma.co.uk/modules.html
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Our free eBook at des.hsma.co.uk covers all content from the HSMA 6 DES module, as
well as significantly expanding it with more advanced concepts.

Again, this uses the older approach to writing HSMA models, but it still provides a
great resource for this stuff!


http://des.hsma.co.uk
http://des.hsma.co.uk
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If you continue your DES journey from today and build a
model, we would love to hear about it!

Please email us on penchord@exeter.ac.uk or tag us
In a message on the NHS-OA Slack.



mailto:penchord@exeter.ac.uk?subject=Contact%20from%20HSMA%20Website%20&body=If%20you%20would%20like%20to%20be%20added%20to%20the%20HSMA%20mailing%20list%2C%20please%20complete%20the%20fields%20below.%0A%0AFull%20Name%3A%0A%0AOrganisation%3A%0A%0AIf%20you%20have%20a%20different%20query%2C%20please%20replace%20the%20content%20of%20this%20message%20with%20your%20own.%20%0A%0AThis%20is%20an%20automatically%20generated%20email%20from%20a%20link%20on%20the%20HSMA%20website
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Produced by our ARC colleague Amy Heather, this book is a thorough guide to
reproducible DES modelling in both Python and R.

pythonhealthdatascience.github.io/des rap book



http://pythonhealthdatascience.github.io/des_rap_book
http://pythonhealthdatascience.github.io/des_rap_book
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DES projects

Below are some projects making use of DES from

DES RAP: Stroke Capacity
Planning Model &

ADHD CYP Pathway DES iRE AmbModelOpen: A Discrete Event SHALS SO

Simulation Of Ambulance
STATUS: BRONZE Resources &

STATU: LD

The Healthcare Services Analytics & Decision Support Atlas collates projects
from the NHS and related organisations.

The DES page collates a range of resources and models:
atlas.hsma.co.uk/techniques/des/



https://atlas.hsma.co.uk/techniques/des/
http://atlas.hsma.co.uk/techniques/des/
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On this page
Examples Gallery
) . . Py Ciw Examples
Explore what’s possible with vidigi through these hands-on examples. S
Agent Based Simulation (ABS)

Simpy Examples Examples

Advanced Examples

A collection of models built using the SimPy framework. SegacyExamples

Entrance Entrance
Queue Queue
! Being Served Being Served

*  Exit Exit

A very simple example with one server Asslightly more complex example with multiple
servers

The simplest possible starting point - a single-step SimPy model

with just one server. This example walks through using vidigi's Building on the single-server example, this model introduces
EventLogger helper class to capture arrivals, queueing and multiple servers, so we need a way to track which specific
resource use with the minimum of code changes to an existing resource each entity is using. Here we bring in vidigi's

model. VidigiStore class, a drop-in replacement for SimPy's Resource

If you are looking to add vidigi to your own models, check out the documentation
to find a ‘getting started’ guide, extensive examples, and more.

hsma-tools.github.io/vidigi/



https://hsma-tools.github.io/vidigi/
http://hsma-tools.github.io/vidigi/
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ReModel Club: Read, Run, "

Reuse OpenSimulation
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The ReModel club is a new club run by the strategy unit, focussing on Running and
Reusing healthcare simulation models.

Running ~monthly for 1 hour, their goals are to “empower people within the NHS
to:

e run open source simulation models on their own machines
e critique/assess/evaluate simulation models with their pros and cons
e repurpose existing simulation models for their own use cases”

Sign up here:
the-strategyv-unit.qithub.io/ReModel-docs/join-us/#reqister-for-remodel

The sessions are free to attend, but spaces will be capped at 15 places per
session on a first-come, first-served basis; NHS analysts will receive priority.


https://the-strategy-unit.github.io/ReModel-docs/
https://the-strategy-unit.github.io/ReModel-docs/join-us/#register-for-remodel
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We are hoping to launch HSMA 7 in late Spring/early Summer 2027.

HSMA 7 will feature our biggest rewrite yet, with the DES module
expanding from 9 hours to over 30 hours of content, covering DES
modelling in Python in more detail than ever before.

Find out more by visiting hsma.co.uk/hsma?

Want to hear when applications open?

Sign up to our mailing list by emailing
penchord@exeter.ac.uk

Follow us on LinkedIn at
linkedin.com/company/hsma-programme/



http://hsma.co.uk/hsma7
mailto:penchord@exeter.ac.uk?subject=Contact%20from%20HSMA%20Website%20&body=If%20you%20would%20like%20to%20be%20added%20to%20the%20HSMA%20mailing%20list%2C%20please%20complete%20the%20fields%20below.%0A%0AFull%20Name%3A%0A%0AOrganisation%3A%0A%0AIf%20you%20have%20a%20different%20query%2C%20please%20replace%20the%20content%20of%20this%20message%20with%20your%20own.%20%0A%0AThis%20is%20an%20automatically%20generated%20email%20from%20a%20link%20on%20the%20HSMA%20website
https://www.linkedin.com/company/hsma-programme/
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In HSMA 7, we are doubling down on our two most impactful areas.

“Where is demand, and where
should I put my services?” “I want to identify patients to

Geog ra ph ic target wii.‘h infervenfions"’.
: Machine Learning
Modelling

In this module, students learn the key

In this module, students learn key principles of supervised machine learning,

geographic principles and how to create allowing them to train machine leaming

high-quality maps. models designed to support operational
improvements to services through better

They are also infroduced to advanced Targeﬁng of interventions.

operational research techniques for

solving problems around where to place They are also introduced to issues around

services in the face of competing model bias, ethics, legal issues, and

priorities like equity of access, costs, and model explainability.

net zero goals.
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“HSMA is an absolutely
amazing programme that’s
taken me from zero coding

knowledge to inspiring me
to want to go off and
explore on my own.”

“My HSMA journey has been
a transformative
experience, opening me up
to new approaches to
analytics in the NHS.”

“I can honestly say it is the
best training I've ever
participated in. For the first
fime in a long time I feel
really enthused about my
work.”



