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Introduction: A Model-Checking Proposal

at V
Inmm on: N

Model-Checking Process Proposal

R. Courbis, P.-C. Héam, O. Kouchnarenko in CIAA 2009, [1]

“The system R satisfies the property”. ..

R,TTE OX = eY)

R is a Term Rewriting System (TRS)
X, Y C R are sets of rules
ITC T(A) is the initial language

Example:
X = "ask PIN code” ={ask}
Y = “authenticate or cancel” = {authy,auth,, can}
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Introduction: A Model-Checking Proposal

ation

Model-Checking Process Proposal
R. Courbis, P.-C. Héam, O. Kouchnarenko in CIAA 2009, [1]

“The system R satisfies the property”. ..

R,TE OX = oY)

... is equivalent to the Rewrite Proposition (RP)...

[RAY] (X (R*(M)) =& A X(R*(M) €Y~ (T(A))

. semi-decided by TAGED-based procedure
IsEmpty(OneStep(R \ Y, Approx(A,R)), X) and
Subset(0neStep(X, Approx(A,R)),Backward(Y)), where
Lang(A) =TI, Lang(Approx(A,R)) 2 R*(Lang(A)) is given in
[2, 3], and assuming Y is left-linear.
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@ Introduction: A Model-Checking Proposal

@ What We Want: Generalisation
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Introduction: A Model-Checking Proposal General Idea: Example (1 of 3)

Intuition: No Syntactic Translation

Our Goals. ..

. make it work!

@ Generalise translation into Rewrite Propositions (RP)
From three specific formulae [1] to a fragment of LTL

@ Generalise translation from RP to TAGED semi-algos
At least for a fragment of possible RP
Relatively easy. ..

© Combine them into a full (semi-)verification chain

The present work deals with the first step only
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Introduction: A Model-Checking Proposal

Vv ene on
Intuition: No Syntactic Translation

Intuition: No Syntactic Translation
R. Courbis, P.-C. Héam, O. Kouchnarenko in CIAA 2009, [1]

QO R ITTE OX = eY)
[RAVI(X(R*()) =@ A X(R*(IM) € Y (T(A))
Q@ R ITE =AY A O(eY = X)
YN =2 A Y([R\X(R*())) =2
Q@ RIMME OX=odAY)

Y (R (X(®R*(M))) = &
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Maximal Rewrite Words

Preliminaries & Problem Statement

© Preliminaries & Problem Statement
@ Maximal Rewrite Words
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Preliminaries & Problem Statement

atement

Maximal Rewrite Words
Coding the Behaviour of the System

Finite or Infinite Words on R:

NENU{+oo} W2 (] ([1,n] = R)

neN

Maximal Rewrite Words of R, Originating in TT:

R(TT) is the set of words w € W such that

Huoeﬂ 3u1, Sy Ugy € T(A) Vkedomw
U1 —>uk A #weN = R({ugw}) =

Notations:
Length #w € N of a word w : #w = Card (domw).
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Maximal R te
Preliminaries & Problem Statement Temporal Logic & Semantics

te Proposition Statement

© Preliminaries & Problem Statement

@ Temporal Logic & Semantics
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Preliminaries & Problem Statement Temporal L
Rewrite Propositions & Statement

Formula @ € LTL:

o =X[-plore|emp|[cTMo[pUe X € p(R)
TILlevele=¢l|0e[O¢

~ Finite-LTL [4]

meN.

Semantics of LTL:

(w,i) E X iff i€ domw and w(i) € X

(w, 1) = - iff (W, 1) £ @

w, 1) E (@ AY) iff (w,i) E @ and (W, 1) EY

(w,i) = o™ iff i+meéedomw and (W,i+m)kE @

(w,1i) E o™ iff 1+m¢domwor(w i+m)Eo
. Jdj edomw:j > ( )l:lp

(i) E U uff{ R

ForanyWEW,iel\h,meNandXEp(fR).
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Preliminaries & Problem Statement

Statement

Formula @ € LTL: ~ Finite-LTL [4]
p=X|-0lorne|[eTp[oMpleUp  XepR)
TILlevele=9[0e[O¢ meN.
Semantics of LTL:
(w, i) E X iff i€ domw and w(i) € X
w i) E (e AY) iff (wi) E ¢ and (W, 1) E Y
(w,1) = oM@ iff i+medomw and (w,i+m)E @
(wyi) E o™ iff i+m¢domwor (w,i+m)E @
(w,i)=EOe iff Vjedomw, j>1i= (w,j)E @
For any we W, i e Ny, me N and X € p(R).
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Statement

(w, 1) E X iff ie€domw and w(i) € X

(w, i) = - iff (w,i) £ @

w, i) E (e AY) iff (wi) E @ and (W, i) EY

(wyi) = o™ iff i+medomw and (w,i+m)E @

(w,i) = o™ iff i+m¢domwor (w,i+m)E @

w,(i) EO@ iff Vjedomw, j>i= (w,j)E o
For any w e W, 1€ Nj, m € N and X € p(R).

Satisfaction:

Let ¢ be an LTL formula:

owkE@ = Wl)EFo
e RITE @ «— YweR(M), wk o
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Preliminaries & Problem Statement Temporal L ntics

Rewrite Propositions & Statement

© Preliminaries & Problem Statement

@ Rewrite Propositions & Statement
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Maximal
Preliminaries & Problem Statement Tempo

3 ics
Rewrite Propositions & Statement

Rewrite Proposition on R, from TT

X € pR)
T=v|yYyAyY|yVy v=0=2|XCX|LC!
C:=TT T(A) | X(0) | X1 (€) | X*(€)

A RP 7t has a trivial truth value.

Problem Statement

Input: R, ¢ € LTL, TTC T(A)
Output: RP 7t such that either

@ exact translation:

RIMME@ < =«
@ under-approximated translation: RIMME@e < 7

© over-approximated translation: RIMMEe = 7
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Weak and Strong Semantics

tu Implication

The Proposed Approach

© The Proposed Approach
@ Weak and Strong Semantics

1JCAR'12 Vincent HUGOT LTL — Rewrite Propositions



ong Semantics
Imp\u ation

The Proposed Approach

Intuition: Weak & Strong, Past & Future

o R, TTE =X:
(w,i) E =X < iedomw = w(i) ¢ X
m <= R,ITE-X < YweX(), (w,1) [ -X
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The Proposed Approach

Intuition: Weak & Strong, Past & Future

o = X: m = X(IM =0
o X:

(w,i) EX <= iedomw A w(i)eX

o= RAXI(T) =2 ?
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The Proposed Approach

Intuition: Weak & Strong, Past & Future

o = X: m = X(IM =0
o X:

(w,i) EX <= iedomw A w(i)eX

m = R\XI(M =2 A TCX T(A)
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and Strong Semantics
7[ plication
The Proposed Approach

Intuition: Weak & Strong, Past & Future

e =X: m = X(MM=g
e X: M = [R\X|(M=2 ATTCX (T(A))
e [1-X:

wWwi)EOe < VYjedomw, j>1i= (w,j)Eo@
(w,i) E =X < iédomw VvV w(i) ¢ X

3 = X(R*(MN) =2
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nd Strong Semantlcs
es ation
The Proposed Approach

Intuition: Weak & Strong Past & Future

e =X: m = X(MM=g
e X: M = [R\X|(M=2 ATTCX (T(A))
e [1-X:

wWwi)EOe < VYjedomw, j>1i= (w,j)Eo@

(w,i) EX <= iedomw A w(i)eX

M3 = X(R(M) =2 = m[R*(M)/M
o [IX:
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nd Strong Semantlcs
es ation
The Proposed Approach

Intuition: Weak & Strong Past & Future

e =X: m = X(MM=g
e X: M = [R\X|(M=2 ATTCX (T(A))
e [1-X:

wWwi)EOe < VYjedomw, j>1i= (w,j)Eo@

(w,i) EX <= iedomw A w(i)eX

M3 = X(R(M) =2 = m[R*(M)/M
o [IX:

an i3 [R*(TT) /TT]

[RA\X] (R*(IM) =@ A R*(TT) € X (T(A))
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nd Strong Semantlcs
es ation
The Proposed Approach

Intuition: Weak & Strong Past & Future

e =X: m = X(MM=g
e X: M = [R\X|(M=2 ATTCX (T(A))
e [1-X:

wWwi)EOe < VYjedomw, j>1i= (w,j)Eo@

(w,i) EX <= iedomw A w(i)eX

M3 = X(R(M) =2 = m[R*(M)/M
o [IX:

an i3 [R*(TT) /TT]

[RA\X] (R*(IM) =@ A R*(TT) € X (T(A))

?

WRONG!
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nd Strong Semantlcs
es ation
The Proposed Approach

Intuition: Weak & Strong Past & Future

e =X: m = X(MM=g
e X: M = [R\X|(M=2 ATTCX (T(A))
e [1-X:

wWwi)EOe < VYjedomw, j>1i= (w,j)Eo@

(w,i) EX <= iedomw A w(i)eX

3 = X( ﬂ)) = 7'(] ( )/ﬂ
o OX: m, = [fR\X( (1)) =
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nd Strong Semantlcs
es ation
The Proposed Approach

Intuition: Weak & Strong Past & Future

OX: 7wy = [R\X](R*(I) =2
Conjunction: if ¢ : 75 and \ : 715 then @ A : 75 A 7TL.

e =X: m = X(MM=g

o X: M = [R\X|(M=2a ATTCX (T(A)
o O=X: m3 = X(R*(MN) =2 = m[R*(IM)/T1]
° =

o

o:m = = RIME@ < YweX(N), wEk ¢
VYw e R(MT), wk= @ A Yw e X(), wE
<~
VYw e X(), wk @ A
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nd Strong Semantlcs
es ation
The Proposed Approach

Intuition: Weak & Strong Past & Future

OX: 7wy = [R\X](R*(I) =2
Conjunction: if ¢ : 75 and \ : 715 then @ A : 75 A 7TL.

e =X: m = X(MM=g

o X: M = [R\X|(M=2a ATTCX (T(A)
o O=X: m3 = X(R*(MN) =2 = m[R*(IM)/T1]
° =

o

o:m = = RIME@ < YweX(N), wEk ¢
VYw e R(MT), wk= @ A Yw e X(), wE
<~
VYw e X(), wk @ A

Disjunction: 75 Vil = R,TTE @ V1
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nd Strong Semantlcs
es ation
The Proposed Approach

Intuition: Weak & Strong Past & Future

OX: 7wy = [R\X](R*(I) =2
Conjunction: if ¢ : 75 and \ : 715 then @ A : 75 A 7TL.

e =X: m = X(MM=g

o X: M = [R\X|(M=2a ATTCX (T(A)
o O=X: m3 = X(R*(MN) =2 = m[R*(IM)/T1]
° =

o

o:m = = RIME@ < YweX(N), wEk ¢
VYw e R(MT), wk= @ A Yw e X(), wE
<~
VYw e X(), wk @ A

Disjunction: 75 Vil = R,TTE @ V1
Negation: R, TTH @ # R,TTE =@ : NNF required
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nd Strong Semantics
es for Implication

The Proposed Approach ion Rules

Intuition: Weak & Strong, Past & Future

=X: m = XN =2

X: m' = R\XI(M=2 ATCX (T(A)

O=X: 73 = X(ZR*(”)) =g = m[R*(TT) /]

OX: mp = [RA\X](RY(M) =2

Conjunction: if ¢ : 75 and \ : 75 then @ A : 75 A TTL.
Disjunction: 75 Vil = R,TTE @V

Negation: R, TTE @ # R,TTE = : NNF required
Implication: X = eY:
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nd Strong Semantics
es for Implication

The Proposed Approach ion Rules

Intuition: Weak & Strong, Past & Future

=X: m = XN =2

X: m' = R\XI(M=2 ATCX (T(A)

O=X: 73 = X(ZR*(”)) =g = m[R*(TT) /]

OX: mp = [RA\X](RY(M) =2

Conjunction: if ¢ : 75 and \ : 75 then @ A : 75 A TTL.
Disjunction: 75 Vil = R,TTE @V

Negation: R, TTE @ # R,TTE = : NNF required

Implication: X = eY:
7 = R\YI(X(IN) =2 A XIT) Y~ (T(A))
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nd Strong Semantics
es for Implication
The Proposed Approach ion Rules

Intuition: Weak & Strong, Past & Future

e = X: m = X(IM=o

e X: M = [R\X|(M=2 ATTCX (TA))

o (-X: 73 = X(ZR*(”)) =g = m[R*(TT) /]

o OX: m = [R\X] (fR*(ﬂ) =3%]

e Conjunction: if ¢ : 715 and \ : 7t} then @ A : 75 A TTL.

e Disjunction: 5 Vil = R,TTE @ V1

@ Negation: R, TTE @ # R,TTE = : NNF required

o Implication: X = eY:
7 = [R\ Y] (X(TT )) ( )Y (T(A)
X:mh, Yin = [Y/X] = 7ty [X(IT) /T1]
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nd Strong Semantics
es for Implication
The Proposed Approach ion Rules

Intuition: Weak & Strong, Past & Future

=X: m = XN =2
X: m' = R\XI(M=2 ATCX (T(A)
O=X: 73 = X(ZR*(”)) =g = m[R*(TT) /]
OX: mp = [RA\X](RY(M) =2
Conjunction: if ¢ : 75 and \ : 75 then @ A : 75 A TTL.
Disjunction: 75 Vil = R,TTE @V
Negation: R, TTE @ # R,TTE = : NNF required
Implication: X = eY:
7[7 = [R\ Y (X(TT )) g A X(l‘[)gY*‘ (T(A))
cmh, Yeon) = wiY/X], myo = wf [X(1T) /T
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nd Strong Semantics
es for Implication
The Proposed Approach ion Rules

Intuition: Weak & Strong, Past & Future

=X: m = XN =2

X: m' = R\XI(M=2 ATCX (T(A)

O=X: 73 = X(ZR*(”)) =g = m[R*(TT) /]

OX: mp = [RA\X](RY(M) =2

Conjunction: if ¢ : 75 and \ : 75 then @ A : 75 A TTL.
Disjunction: 75 Vil = R,TTE @V

Negation: R, TTE @ # R,TTE = : NNF required
Implication: X = eY:

m o= [R\Y](X(M) =2 A X(M) <Y~ (T(A))
X:my, Yoy = mY/X], my = o/ [X(TT)/TT]
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nd Strong Semantics
es for Implication

The Proposed Approach ion Rules

Intuition: Weak & Strong, Past & Future

=X: m = XN =2

X: m' = R\XI(M=2 ATCX (T(A)

O=X: 73 = X(ZR*(”)) =g = m[R*(TT) /]

OX: mp = [RA\X](RY(M) =2

Conjunction: if ¢ : 75 and \ : 75 then @ A : 75 A TTL.

Disjunction: 75 Vil = R,TTE @V
Negation: R, TTE @ # R,TTE = : NNF required
Implication: X = eY:
7 = R\YI(X(IN) =2 A XIT) Y~ (T(A))
X:my, Yoy = m[Y/X], m; = w[X(TT)/T7]

( ]
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nd Strong Semantics
es for Implication
The Proposed Approach ion Rules

Intuition: Weak & Strong, Past & Future

=X: m = XN =2

X: m' = R\XI(M=2 ATCX (T(A)
O=-X: 3 = X (ZR*(”)) =g = m[R*(TT) /]
OX: m) = [R\X] (fR*(ﬂ) =0

Conjunction: if ¢ : 75 and \ : 75 then @ A : 75 A TTL.
Disjunction: 75 Vil = R,TTE @V
Negation: R, TTE @ # R,TTE = : NNF required
Implication: X = eY:

7 = R\YI(X(IN) =2 A XIT) Y~ (T(A))
X:my, Yoy = m[Y/X], m; = w[X(TT)/T7]

OX = eY):my = 77 [R*(X(TT))/X(TT)]

What about eY = X 7
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ng Semantics
Implication

The Proposed Approach les

Restricting the Fragment
Not Everything Can Be Translated

R*(TT) hides traces: { X probably untranslatable.
So is “Until” family: {O,U,W,R,...}.

Restricted Fragment: R-LTL

e =X|"X|lore|loVe|lep= 0| X € p(R)
e @M | Do meN.
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d Strong Semantics
r Imp\lc ation

The Proposed Approach

Restricting the Fragment
Not Everything Can Be Translated

R*(TT) hides traces: { X probably untranslatable.
So is “Until” family: {O,U,W,R,...}.

Restricted Fragment: R-LTL

e =X[-"X[oAploVeo|lo=0¢] X € p(R)
MTel|loMe|Oe meN.

@ = 1: working restriction of ¢ to

Restricted Antecedent Fragment: A-LTL

e:=X[-X|oA@|[eMp|cMp|O¢ X € p(R)
meN .

V handled outside signatures, left-assoc = chains not handled
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The Proposed Approach

Weak and Strong Semantics
Signatures for Implication
Translation Rules

Weak & Strong Semantics
Bookkeeping For The Context

s X iff
wX iff
H =X iff
Hlovy) iff
FloAy) iff
Hlo=1) iff
H e iff
HoMop iff
HOe iff

i€ domw and w(i) € X

i ¢ domw or w(i) €

i ¢ domw or w(i) ¢

(w, 1) EH* @ or (w,i) E* ¥

(w,1) =" @ and (w,1) E* )

Wi E e = Wi Y

i+ medomw and (W,i+m) S ¢
i+mé¢domwor (w,i+m)EY ¢
Vjedomw, j>i= (w,j) EY o

€
X
X

Forany meN, pe{w,s}

iedomw = W, i) E% & w,i)EY o
Wi E @ <= wilkFe

1JCAR'12

Vincent HUGOT

LTL — Rewrite Propositions




The Proposed Approach

© The Proposed Approach

@ Signatures for Implication
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The Proposed Approach Translation Rules

Signatures

Implication: Girdling the Future

Idea: @ = ? @ as an assumption, i.e. a model of @: &(@)

2= [(Ihmlu(w)) = o®)] x o) .

neN
Notations:

e compactly as 0 = [f| S| =100 | Vof,

@ or in extenso as [f(1),f(2),...,f(#0) s f(w) | S§.

Example: £(XAo'YA02OZ) =X, Y3Z|N;S§
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The Proposed Approach

Signatures
Implication: Girdling the Future

£=J [(Ihmluw)) = o®)] x o) .

neN
Notations:
e compactly as o = {f | S{ =100 | VoS,
@ or in extenso as [f(1),f(2),...,f(#0) s f(w) | S§.

Example: E(X AolY A OZDZ) ={X,Y$Z|N;§
Constrained Words:

R(Mso) £ {we ()| #w e Vo A Yk € domw, w(k) € o[k] }
VITCT(A), @ € A-LTL, ®*(Ms&(@) ={we*(M) |wk ¢}
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The Proposed Approach Translation Rules

Signatures
Implication: Girdling the Future

EM2BRINS=¢ E(L) 22| 25
EX)E X3 RINGS E(-X) Z{R\ X R | N§
Eemp) =E(p) »m EoMp)=&(p) >m

HoAb)2E(@)0EW)  &0e)2 ) [&e) o m]

1JCAR'12 Vincent HUGOT
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and g mantics
Signatures for Implication

The Proposed Approach Translation Rules

Signatures
Implication: Girdling the Future

EM2BRINS=¢ E(L) 22| 25
EX)E X3 RINGS E(-X) Z{R\ X R | N§
Eemp) =E(p) »m EoMp)=&(p) >m

HoAb)2E(@)0EW)  &0e)2 ) [&e) o m]

e o » m = Strong Shift Right =

(R1y...,Rm,00(1),...,00(#0) s00(w) | (Vo \{0}) + m§
e o > m = Weak Shift Right =

(Riy...,Rm,00(1),...,00(#0)s90(w) | [0,m]U(Vo+m)§

1JCAR'12 Vincent HUGOT
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The Proposed Approach

Signatures: Product

Definition: Signature Product

o® o’ =]g|Von Vo'(, where

. 4 |domdo Udom do

— p(R)
k — okl N o’[k]
Consequence: Yk € Ny, (o0 ® o’)[k] = olk] N o’'[k]
Theorem: X(TT50® o’) = R(Ms o) NR(MT50’)
Example: 0 = [X,Y$sZ|N2§

p=1{X"$Z"|N3§
oc@p=(XNX,YNZ'$ZNZ"|N3§

1JCAR'12 Vincent HUGOT
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The Proposed Approach Tr

Signatures: Convergence

p = (0n)nen converges if
Q@ Vo, —n Vo
@ for all k € Ny, onlk] =1 05lK]
Q 0o[kl =x>1 0xlo0]

£

lim on 2 {0ll],y. ..y 060[N]§ Osolo0] | Voo §
n—oo

Oco

Example:
(ZRB- --RTHX;R | [[Ln]]S)
towards {$X | N§.

neny With Ry = R Vi, converges
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k and Strong Semantics
Signatures for Implication
The Proposed Approach Translation Rules

Signatures: Infinite Products

Remark: (I, ®,¢) is a commutative monoid.
Notation: -, 0k =01 ® 0141 ®* ® Om
Definition: @y, 0k converges < (Qr_; Ok ) peny, CONVerges

26/35

Lemmas: Breaking Infinite Products, Automatic Convergence

(e ¢] (0.¢]

fR(]n; ® onl) = ﬂ :R(]ﬂg on))
n=0 n=0

(0.¢] (e¢]

®[G>n}, ®[0‘>n] conv. Yo

n=0 n=0
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and Strong S
ures for Implicatio

The Proposed Approach Translation Rules

© The Proposed Approach
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The Proposed Approach

Translation Blocks and Rules

Block: (T30 IF* @) <= Ywe X(Tso), wE* @
Theorem: (TTse IFS @) <= RTTE ¢

i(l'[g(r IF* @) P(o, @) or 1 (Mg o IF* @) P(o, @)

us Tt

Y € translation blocks PeXxRLTL B
m=vy|YAyY|yVy v=0=2|XCX|{CL|Y
C:=TT| T(A) | X(€) | X7T(e) [ X*(0)

Semantics:
e J-rules: P(o,9) = (5o IF* @) & m
e T-rules: P(o,9) = n= (TTso IF* @)
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ea nd Strong Semantics
Sign es for Implication

The Proposed Approach Tr"a‘nslatirorn Rules

(Mo 1K+ T) (Mso F* 1)
= P (W)

Mso IF* XAY) (M3o IF* X VY)
i<ﬂ;cr|Ht XNYy) (Ax) i<ﬂ;c|HLXUY> (Vx)

(Mso IF* @A)
im‘éalku o)A (T30 IF* ) (A)

(M50 K [p Vo' = )

Mo e o W ATz o F o/ 5 9) (VX))
(Mo IF* @ V) —p € A-LTL .
t (Mo IF* =@ = 1) (V)
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The Proposed Approach Translation Rules

o (Mo IF* [V o'l =)
(Mgo Ik @ = YP) A(TTgo IFH @’ =)
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1atures for Implication

The Proposed Approach Translation Rules

(Mo IF* @ V) v
(Mso k™ @)V (T30 IF* ) (V1)

/]\

(MMso IF* @ =)

HMisow ile) 5 ¥) (52)
(s o IF* o™) "
i<l'[21;(r<mll—w Q) (™)

(Mg o IF* e™)
(Mg o IF* om@) A /\ Y& (n)

nef0,m]NVo
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The Proposed Approach Translation Rules

(MMso IF* @ =)
(Mso®&(@) K5 )

!
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The Proposed Approach

(Mso IF* Oe) o is stable

! (olw]* (M) 3x0 IFV @) (0-)
1 (Tio I Del  hoeh ()
<ﬂ30 e A o’<<p>/\<ﬂ1;w;o<1ho [RE D(p>
k=0
Mge IF* Oo)
! (R*(TT) s xe IFW @) (cg.)
(Mgo IF* =X)
i<ﬂgcr W R\ X) (=X)
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The Proposed Approach

1 (Mse IF* D)
(R*(TT) 5 %€ I @)
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The Proposed Approach Translation Rules

Hybrid Rules

(Work In Progress)

Mo IFY X) tlo<1 Jogl=c¢ "
? [R\ (XNol] (M) =& (Xe<1)
(M50 1F5 %) T60:0¢Gj1:€ )

(Mso kW X) ATTC (XN oll]) (T(A))
Mso IFS X))  flo=1toal=c¢ .
? (Mo KW X) (X21)

Mo IF* X lo>2 lo —

? (Mg o ) tlo>2 lo<lo=c¢ (XE‘Z)

(ﬂd<WGM(M\MﬂﬂmMm)m>:@
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The Proposed Approach

Hybrid Rules

(Work In Progress)
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The Proposed Approach

Example: Derivation

i<ﬂge S OX = e'Y)) (O+)
$<R*(ﬂ)3*s W X = elY) (=rx)
i(9%*(11);2)(;93@1’3 S 1Y) (o)

(RN §IX3RING§ IFS oY) (o™)
(X(R=(M) s GRINTS - V) (X))
[RAYIX(RA(M)) = &

X3RN

Yields:

R\ (X(R (M) = & A YRS ()

[RAYIHX(R*(TM))) = & A X(R*(TT))

1l C R (T(A)
[RA\ Y X(R*(TT))) = & A X(R*(TT)) € Y™

T(T(A)),
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The Proposed Approach

Conclusion

Current Results:
© Exact automatic translation on a fragment of LTL

@ (loose) Under-Approx on a slightly larger fragment

Next Steps:
@ Simplification: Get rid of weak/strong twin semantics
@ Refine base case “hybrid rules”
© Generalise RP — semi-decision translation
@ Characterise translatable fragment of LTL

© Generalise process to a larger fragment (in CTL¥*)
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