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Abstract. The formal analysis of automated systems is an important
and growing industry. This activity routinely requires new verification
frameworks to be developed to tackle new programming features, or
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what we learned in school

a Preoro\er over a set A is a redlexive anad transitive relation.

'Ee\aﬂona\\\j: x : A e A such that 14 —+ x (refl) and x ; x —+ x (trans.).

Q\Jrema’rive\tj: x : A e A such that x ++ x \ x.

ot any celation of the form x \ x, forx : B e A,
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Defi nitions
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Exact re(areseméﬁons — ch&r&c’rerisinﬁ semantic contaiment.




ExAmMpLES :*

(= FO \OﬁiCz
» dx some (functional) siﬁnaJrure )3
» let M be relational structures over X
» let @ be closed Fo formulas over
» Eis defined as usual
» p<Ymeans dr i p = Y

Gooels com(o\eJreness theorem:
B This is an exact representation.
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" Kleene alﬁe‘ore
» {ix some a\(ohéb@fr A
» let M := A* be words over A

> let @ := Reg(A) be the set of reﬁu\ar expressions over A
» wkEemeansw € L(e)

» e < frmeans KA F e < f where KA is €9, Kozen's axioms

Kozen's com(o\eJreness theorem:
B This is an exact representation.




ExAmMpLES q

B Qutomata Com(aarison
» fix some finite alphabet A
» M= A*
take DFAs over A as formulae @
wkEA K w e [A]
A < B iff B can simulate A

v

v

v

Rutten:
B This is an exact representation.
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"KeoucTioNs fo

a o\eo\ucﬂve\g com(o\em Proo? technique to establish exactness.

Lermma m

R is exact i€f there is a reduction from R to some exact

re(oresem‘aﬂon.

Hena Proo\c s from the litterature can be recast as instances:

B Proof of completeness of KAT [ Kozen & Smith, CSL 499%1)
B Proof of completeness of SKA [waaemaker et al,, MPC 2014)
" Proot of completeness of CKA LKappé et al, CONCUR 2048 )
B reductions in KA+h3(ao‘rhesis CPous et al, RAMiCS 2021)

3
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Mco w THe pAPER

[ a Cartesian Cé*eﬁorfj of representations;
B carametric representations ~ functors Set — Repr
(=8 \i?ﬂr\a these to Repr — Repr

— tiered representations
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[ a calculus of representations
[ A \ibrértj of formal Proo@s

B .insert Your research here...




THANKS e

- ﬁ Olexandra Silva Daniele Varacca
Yoshiki bakamura .

' X 1r

- * Paul-André Mellies TSk Nishimiya o
Dicolas Dehais  Jana waﬁemaker . ,E
° i ﬁ Tobias KéPPé
ﬁ * Guillaume Baudart uli ?ahrenberﬁ
Lukas Mulder Marﬁuerh“e %amanska . '&
'ﬁ* 'ﬁ* Omina "DH;U\mane Thomas Colcombet
Mikofaj Eo\}ahczgk ﬁmaziﬁ‘n Amrane . oﬁ«
’ﬁ‘ Damien Pous Jurriaan Rot

Georg Struth



https://paul.brunet-zamansky.fr
https://paul.brunet-zamansky.fr
https://paul.brunet-zamansky.fr

	I - Title page
	 Representations: a general theory
	 Slogan
	 Source:

	 Relation algebra
	 Preorders
	 What we learned in school
	 What we learned in school
	 What we learned in school

	 Specification formalism
	 Definitions
	 Definitions
	 Definitions
	 Definitions

	 Representations
	 In "practice"
	 Examples
	 Reductions
	 Lemma 
	 Lemma 
	 Lemma 

	 Also in the paper
	 For the future
	 Thanks


