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An example

Here is a example, describing a simple interaction discipline that models sentient build-
ings —buildings whose infrastructure of sensors and computers assists the performanc
of human occupants.
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— Eyebrow scratching




Stochastic semantics for bigraphs (w Angelo Troina,
Turin Univ.)

BRS generators and application to systems biology

(Beginning of an) abstract machine

Swall contribution, but learned a lot...



A tower against the
jungle



Someone to employ, please?

Finally, bigraphs represent the abstract as well as the concrete. For example, there
1s a BRS representing the mw-caclulus and another representing Mobile Ambients. By ¢
combining the abstract with the concrete we can, for example, describe both the phys-
ical and the informatic activity in a building.




Tower of informatic
models
Consider also a model of,

humans interacting with a computer; the model of the human components may involve:
human attributes such as belief or sensation, as distinct from the way the computer 1s
described. These two examples show the need not only to combine informatic models,

but to combine them with others that are not informatic. )
ABSTRACT INTERPRETATION

/ explains
ELECTRO-MECHANICAL

ENVIRONMENT\DESIGN EMBEDDED PROGRAMS
combine

The tower of informatic models <
AIRCRAFT DESIGNS

Robin Milner
realised by University of Cambridge
Y
AIRCRAFT —" ' B

in mewory of Gilles Kahn, 2009

Figure 4: A simplified model tower for aircraft construction
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Populating the tower
IM 18;!8“ |lnlsfam‘ce

Bigraph toolbo

Initial bigraph

that can be assembled
to form a reactive
system...

and applied on a particular initial
bigraph.

Bigraphs are lego
pieces...



Modeling the tea
coffee machine... and
the drinker
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A simple tower:
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(le—2|+ly—y|=1)

A child/lion enters the game at spot [xy] A virtual lion moves to another spot
(similarly for a deer) (similarly for a deer)

PR

lionaler w

céhildalert% deerseen

A child/lion becomes alert to a deer in its locale
/c (child. || (liong. | deery)) —» /e (childalert. || (lionalert,. | deerseen;..))
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eyebrow scratching...



OK let me show you...
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Generators for PPI

Fig. 1: Generators for Co.
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(P:0,R:2,R":2,coat:1,brane:0,S:1,G: 1)

Systewms biologist which become particular

hames the biological instances of the entities of
entitfies the generators
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Refinements of the PPl generators




Refinements o? the mewbrane genera’rors



Space and motion




Space and motion

Diftusion is a consequence of the «diffuse» generator



Space and motion
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Conclusion

Higher, Peeper, broader

‘ ‘ Pi-Calculus — e =X
OOPI‘I'I nouom recursion 5! phs/Y \ commu@%\@mncv

Mobiliioomuted computation
Stronger foundations \ =T
Space and m\o Distributed systems
COMbi"ain" morphisms \(Viscrefe) cmsfems

Abstract machine

The bigraph model is not canonical —variants and 4
alternatives can be imagined — but it has at least enough power and flexibility to serve
as a case study for a theory to underpin future systems engineering.

R —




Thereis a lot of work to do, and we are hiring!

The jobshop

Thanks!



