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Ongoing and future work

- Library & tool to learn control + data-tlow models
(as nominal automata)

- Applications:

- Specification mining
- Network verification, with amazon
- Verification of cryptographic protocols

- Ransomware detection
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Subset construction
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Generalised powerset
construction
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Other examples : partial, probabilistic, and weighted automata
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T-algebras
R™ Vector Spaces
S Semimodules

1 + — Pointed sets
D(—) Convex sets

T-algebra map
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Example

Build a bisimulation using
powerset construction on the fly

> Z

> X+Y > y+Z > X+Yy-+Z




=
X<—2z__ Yy (x, u)
+ (v, viw)
o = (x+y, utv+w)
u_ __ws= Vv
X >y > Z > Xty > y+Z > X+y+2z

U > V+ W > U+w >ulv{w©

using bisimulations up to union
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Another example

N Xty = uty (1)
X y<=—2 = y+z+ty (2)
— y——Z
. = u (2)
X > y+Z > X1V > X+Y+Z
| - @
-7 Bisimulations up-to congruence

HKC algorithm of Bonchi&Pous



\Viore examples

Up-To Techniques for Weighted Systems. (TACAS ’17)
Filippo Bonchi, Barbara Konig, Sebastian Klpper

The Power of Convex Algebras (under submission)

Filippo Bonchi, Alexandra Silva, Ana Sokolova

Coinduction up-to in a fibrational setting (CSL-LICS 2014)

Filippo Bonchi, Daniela Petrisan, Damien Pous, Jurriaan Rot
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Brzozowski’'s atomaton Alternating automaton
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Weilghted languages
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(General Picture

Start
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Exploit the T-algebraic
structure!!
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What have not we gained

Not iImmediate — ad-hoc
general algorithm;

A general picture to understand efficient versions for
Do . specific instances
reverse determinization

An algorithm to compute
the generators

Fuzzy machines
M. Arbib and E. Manes
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