Live coding for Human-in-
the-Loop Simulation




live coding
the practice of writing &




Outline

* Extempore: a software environment for live

coding




e tempore

 Open-source (MIT Licence) & available for OSX, Linux
& Windows (http://github.com/digego/extempore

* Lisp-style syntax (Scheme-inspired



http://github.com/digego/extempore

programmer

(A (in time chan dat)
(+ (fmsynth 1in time chan dat)
(epad in time chan dat))))

(bind-sampler kit sampler_note_hermite_c samplerl_fx)
(sm-load-map kit *sm-NI-synthetic-kit*x 0)
(sm-load-map kit *sm-NI-*sm-NI-NuPop-kit*x 1)

(bind-func dsp2:DSP
(A (in time chan dat)
(kit in time chan dat)))




Ltmp4:
.cfi_def_cfa_register %rbp
movl %edi, -4(%rbp)
movl %esi, —-8(%rbp)
movl %edx, -12(%rbp)
movl -—4(%rbp), %edx

imull -8(%rbp), %edx
addl -12(%rbp), %edx
movl %edx, %eax

popg  %rbp

retq

.cfi_endproc

%1 = alloca 732, align
%2 = alloca 732, align 4

%3 = alloca 132, align 4

store 732 %x, 132 %1, align 4
store 7132 %y, 132%x %2, align 4
store 7132 %z, 132% %3, align 4
%4 = load 732% %1, align 4

%5 = load 732% %2, align 4

%6 = mul nsw 7132 %4, %5

%7 = load 732% %3, align 4

%8 = add nsw 732 %6, %7

ret 732 %8

(bind-func multiply_add
(A (x:732 y z)
(+ (* xy) 2)))

}



any function can be




programmer

(A (in time chan dat)
(+ (fmsynth in time chan dat)
(epad in time chan dat))))

(bind-sampler kit sampler_note_hermite_c samplerl_fx)
(sm-load-map kit *sm-NI-synthetic-kit*x 0)
(sm-load-map kit *sm-NI-*sm-NI-NuPop-kit* 1)

(bind-func dsp2:DSP
(A (in time chan dat)
(kit in time chan dat)))
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The power of live
programming

 Change parameters on the fly, with feedback




what does this have to
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Similarities

 Numerical modelling (HPC-style problems




Opportunities

e Joint simulation, experimentation and
wargaming (e.g. computational red-teaming

 Human-in-the-loop decision support systems—







Unknown unknowns

e How to handle these unknowns?

* contingency planning
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B1g questions

* |In what scenarios can a skilled live programmer
provide useful intelligence to decision-makers,

articularly in unplanned events?




Next steps

* Making connections: people and problems




expanding our capabillity
for simulation & modelling




What I'm not saying

e Everyone must be an Extempore hacker
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» It works on 100 nodes—j
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My email: ben.swift@anu.edu.au

—Xtempore Source:
https://github.com/digego/extempore

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




