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DAFNI as a Community Hub

• A Place for deploying and sharing data and models
o A secure repository for national infrastructure data and models

• A Place to support collaborations and combining applications
o A collaborative platform to research multi-system models of infrastructure

• A Place as a legacy
o A place to make data and models available for the long-term
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Station demand model, University of Southampton

SIMIM, 
University 
of Leeds

Models to support analysis of particular 
domains.
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Systems of Systems Modelling 

“Infrastructure networks have been designed and evolved as 
sector-specific entities: electricity, gas, road, rail, digital 
communications, and so on. They inevitably have 
interdependencies, but these have not, until relatively 
recently, attracted a great deal of attention” Jim Hall*

ITRC – The Infrastructure Transitions Research Consortium
https://www.itrc.org.uk/

Developed NISMOD

*  Jim Hall, "A Simulation Tool to Guide Infrastructure Decisions: System-of-Systems Modeling Aids Prioritization 
and Uncertainty Planning," in IEEE Systems, Man, and Cybernetics Magazine, vol. 5, no. 3, pp. 10-20, July 2019, 
doi: 10.1109/MSMC.2019.2913565

https://www.itrc.org.uk/
https://www.itrc.org.uk/
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NIMS: Supporting user models

• Upload models from anywhere into a model repository
o Models “containerised” using Docker
o Independent of code and operating systems
o Sharing models
o Within the same security framework

• Models can then be run on the HTC cluster
o Kubernetes orchestration of containers
o Scale up models for more compute
o Access to data in the NID
o Access to visualisations

• The NIMS allows workflows to be constructed
o Coupling models together
o Using an underlying system called ARGO

• Key feature of providing an Infrastructure Ecosystem
o Across different sectors
o Across different scales

• A repository of models and workflow 
o Sharing models
o Within the same security framework
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Porting NISMOD onto DAFNI

• NISMOD Ported onto DAFNI

• Moved away from the approach of NISMOD
o Based on the SMIF Python Library
o Quite tightly coupled
o Handles data conversions

• A series of much more loosely coupled 
workflows in DAFNI

• Now available for use on DAFNI.

Usher, W. and Russell, T., 2019. A Software Framework for the 
Integration of Infrastructure Simulation Models. Journal of Open 
Research Software, 7(1), p.16. DOI: http://doi.org/10.5334/jors.265

http://doi.org/10.5334/jors.265
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DAFNI and OpenCLIM
(Open CLimate IMpacts modelling framework)

Brian Matthews
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OpenCLIM Project Background

• To develop and implement an advanced open, 
integrated, spatial, model framework
o Linking state-of-the-art models within an 

integrated framework 

• National Assessment across the United 
Kingdom,
o working with the CCC, DEFRA and the 

devolved administrations

Robert Nicholls (Principal Investigator)
University of East Anglia team: Prof R 
Warren, Dr Y He, Dr J Price, Dr P Sayers, 
Mr A Minns
Newcastle University team: Mr V Glenis, 
Dr E Lewis, Prof C Kilsby, Dr AC Ford, Prof 
RJ Dawson, Dr C Robson, Dr LS Smith
University of Bristol: Dr OD Andrews
Centre for Ecology and Hydrology (CEH):
Prof R Pywell; Mr J Redhead
Science and Technology Facilities Council 
(STFC): Dr B Matthews and DAFNI team
Sayers and Associates (Sub-Contractor)

Topic Areas
1. Biodiversity/land 

cover
2. Urban development
3. Agriculture
4. Heat stress
5. Inland flooding
6. Drought and Water 

supply

Goal: to deliver the assessment method for Climate Change Risk Assessment 4 (CCRA4) – i.e., enhance the UK's climate 
change risk capability 
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Example workflow
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How does OpenCLIM use DAFNI?

• Deploying models
• Data pre-

processing
• Designing and 

deploying 
workflows

• Running 
workflows

• Data sharing

OpenCLIM Team

Analysis 
models

Processing 
models

Input data

Data 
preparation 
workflows

Hazard & 
impact 

workflows

Output data

Scenarios

Visualisation tools

Assets on 
DAFNI

DAFNI 
workflows

Data archive 
on DAFNID
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Building an OpenCLIM
framework in DAFNI

OpenCLIM Datasets: 
148 (up from 58)

OpenCLIM Models: 
23 (up from 18)

OpenCLIM Workflows: 
23
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• Existing buildings

• Projected new population

• Transport links

• Other attractors for 
development

• Constraints for development

Workflow example

processing processing processing processing processing model output
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CityCAT workflow in DAFNI 
– run flood model

(Will be replaced by UDM output)
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CityCAT workflow in DAFNI –
assess impacts
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Zip

Re-project

Extract

Select by 
Attribute

….

Move files

Merge 
(vector)

Union

Suite of generic tools

Rasterise 
coverage

Rasterise 
proximity

Clip
At a 100m resolution, the 
% of land covered by 
development
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Climate Resilience 
Demonstrator

(CReDo)



www.dafni.ac.uk

CReDo (Climate Resilience Demonstrator)

• Investigate impact of flooding in Kings Lynn area
• Impact on communications infrastructure, 

water/sewerage, power

• High profile project – presented at COP26 in Glasgow
• Collaboration with STFC’s Hartree supercomputing 

centre
• DAFNI’s role is:

• Provide the secure data platform trusted by all 
participants

• Enable collaboration while enforcing the 
security requirements imposed by asset owners

• Run the flood simulations on DAFNI
• Help modellers containerise their models
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DAFNI architecture

VPN for external 
users

Secure host for 
asset data

Windows 
desktop (MS 

Office)

DAFNI portal NID

HiPIMS (flood 
model) 

workflows

data upload The orangeish colour is CReDo-
specific infrastructure; the 
blueish boxes are standard 
DAFNI bits also used by CReDo.

The secure host has the original 
data as read-only and a shared 
collaboration area (as well as 
individual working areas).

Project participants build 
models (based on HiPIMS) and 
upload the models to DAFNI
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CREDO: Rich workflows

Initialisation and Data Preparation

Visualisation and Data Publication

Combining models and iterating
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Summary
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Summary

For NISMOD
• Access to more compute power.
• A legacy space to keep the models available for use

For OpenCLIM
• DAFNI provides a platform to share models and data, 

and to build the OpenCLIM framework
• The flexibility of the platform enables a dynamic 

approach to how OpenCLIM uses DAFNI
• Tracing provenance
• It provides a legacy for the OpenCLIM project

For CREDO
• DAFNI a common space where commercial companies 

can share data
• Extending the capabilities of the workflow system 

DAFNI workflow system allows for increasing rich 
workflows

• Using reusable building blocks in containers
• Parameter sets separating workflows from 

different parameter instances
• New features to support:  “Service models”, 

iterators and loops
• Improvements to groups and versions 
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Next Steps

• Changing the UI

• Extending the functionality
o Within the limitation of the underlying ARGO system

• Full range of workflow languages
o E.g. Common Workflow Language (CWI)
o Other commonly used workflow systems

• Kepler, Taverna, …

• Better data integration
o Adaptors for common data manipulations
o Updateable data feed
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Thank You

Dr Brian Matthews
Brian.Matthews@stfc.ac.uk

www.dafni.ac.uk
info@dafni.ac.uk

http://www.dafni.ac.uk/
mailto:info@dafniac.uk

