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Que fais-je?

Analyse Statique Interpréetation Abstraite

pour fournir automatiquement des
garanties mathematiques rigoureuses
sur le comportement d'un logiciel




Interpréetation Abstraite, kezako ?!
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A self-driving Uber ran a red =% "
light last December, contrary to £
company claims

Internal documents reveal that the car was at fault

By Andrew Liptak | @AndrewLiptak | Feb 25,2017, 11:08am EST

| Feds Say Self-Driving Uber SUV Did F
Not Recognize Jaywalking
Pedestrian In Fatal Crash

Richard Gonzales November 7, 201910:57 PM ET

Voitures Autonomes
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Stabilite Locale




« Stabilite Locale
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Sur-approximation
et Analyse En Avant
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Image tirée de http://safeai.ethz.ch

10


http://safeai.ethz.ch

Un Tout Petit Exemple
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Un Tout Petit Exemple
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Un Tout Petit Exemple
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Un Tout Petit Exemple
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Un Tout Petit Exemple
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Un Tout Petit Exemple

Sur-Approximation avec Intervalles

max { [4.5, 5.5], [0, 0] }
max { [0.25 + 0.25 + 4, 0.75 + 0.75 + 4], [0, 0] }
max { [0.25, 0.75] + [0.25, 0.75] + [4, 4], [0, 0] }
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Un Tout Petit Exemple

Sur-Approximation avec Intervalles et Equations Symboliques

3*x00+3*x01+2

x00 [3.5, 6.5]
[0.25, 0.75] e e yrr
x00 + x01 +4 3.5*x00 +3.5*x01 +17
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- X —max{l-x —1-x ()}
[0.25, 0.75] 21 — 10 11° — =
0,25 m—@ (.75 x01 1*(x00+x01+4)-1*(0.5*x00+0.5*x01+3) [1.5, 2.5]
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Sur-approximation Diverses
Activations RelLLU

Equations Symboliques

Li et al. @ SAS 2019

ReLU(x) < u

ReLU(x)

A

0 < ReLU(x)

u

DeepPoly

Singh et al. @ POPL 2019

0 < ReLU(x)

ReLU(x)

ReLU(x)

Neurify

Wang et al. @ NeurlPS 2018

ReLU(x)

ReLU(x)
A
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Combinaison de Sur-approximations

Echange d'Intervalles

[max(lsa lda )9 min(usa uda )]
Mazzucato and Urban @ SAS 2021

Neurify

Wang et al. @ NeurlPS 2018

Equations Symboliques DeepPoly

Li et al. @ SAS 2019 Singh et al. @ POPL 2019

[max(l,,1,,1,), min(ug, ug, u,)] \ . ] /[max(ls, 14,1.), min(u,, uy,
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Combinaisons de Perturbations
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Millions of black people affected by
racialbiasinhealth-care algorithms
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Ranzato, Urban, and Zanella @ CIKM 2021
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