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live coding  
the practice of writing &  

editing live programs



Outline

• Extempore: a software environment for live 
coding 

• Live demo: particle-in-Cell (PIC) simulation 

• Future directions: human-in-the-loop processing 
in simulation, modelling & decision support



extempore
• Open-source (MIT Licence) & available for OSX, Linux 

& Windows (http://github.com/digego/extempore) 

• Lisp-style syntax (Scheme-inspired) 

• High-performance compiled code (LLVM JIT) 

• Toll-free interop with C & Fortran  

• Hot-swappable at a function level

http://github.com/digego/extempore
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any function can be 
redefined on-the-fly
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The power of live 
programming

• Change parameters on the fly, with feedback 

• Interactively add debug output (no loss of state) 

• Switch optimisers/solvers etc. on-the-fly 
(modularity in codebase & libraries helps)



what does this have to 
do with DSI?



Similarities

• Numerical modelling (HPC-style problems) 

• High-dimensional, non-linear parameter spaces 

• Long-running jobs = long delays for feedback



Opportunities
• Joint simulation, experimentation and 

wargaming (e.g. computational red-teaming) 

• Human-in-the-loop decision support systems—
real-time input from decision-makers 

• Real-time sensor & intelligence input 

• Cybersecurity





Unknown unknowns

• How to handle these unknowns? 

• contingency planning 

• adaptive/learning systems 

• real-time human-in-the-loop intervention



things humans 
are good at

things computers 
are good at
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Big questions

• In what scenarios can a skilled live programmer 
provide useful intelligence to decision-makers, 
particularly in the face of unplanned events? 

• How can this capability be most effectively 
integrated into existing techniques & processes



Next steps

• Making connections: people and problems  

• We’re keen to keep engaging with the DSI to 
figure out areas of mutual interest 

• to find out what your care about



expanding our capability 
for simulation & modelling 

in an uncertain world



What I’m not saying

• Everyone must be an Extempore hacker 

• It works on 100 nodes—job done! 

• You should let me loose to poke around in 
running codes on your Titan allocation



thanks



My email: ben.swift@anu.edu.au 

Extempore Source:                                              
https://github.com/digego/extempore 

Docs: http://benswift.me/extempore-docs/ 

Mailing list: 
extemporelang@googlegroups.com

IRC: #extempore on freenode


