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Intro & Motivation

CTL* Synthesis Problem
Input: [CTL* or LTL] formula ¢, inputs I, outputs O
Output: I/0 machine satisfying @ or “unrealisable”

CTL* allows the designer to write structural properties,
but LTL synthesizers are prevalent. Hence we want to turn
state-of-the-art LTL synthesizers into CTL* synthesizers.

Reducing to LTL Synthesis
ldea

We will synthesize explicit models:
-for each sub-formula Ag or Eg,
introduce new Boolean outputs p,,, or pg,
-for each Eo,
introduce direction-output dg,, € 2
that encodes path that satisfies ¢
LTL formula says:
a) The top-level proposition holds in the initial state

b) G(pAcp _)QD)

c) "G(pey, = (Gdgy, = @) )" (roughly*)
*roughly, because one direction-output per sub-formula
might be not enough.

Correct reduction
For each E¢, add outputs dy, ..., d g}, v: {0 ... |Q|},

where () are the states of an NBW for ¢.
Use (a), (b), but replace (c) with:

N Glvep=i > (Gdi~>9)]
i€{1..|Q|}
|Q| number of direction-outputs suffice, because the
(memory-less) verifier can pass through a tree node

in up to |Q| different automaton states.

LTL CTL*
G(r - Fg) AG(r - Fg) A
AGEFG—lg
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CTL* specification

I ={r},0 =1{9}, 0 = AGEFG—g
Is translated into LTL specification:
I ={r},0 =1{9,Pa6,PeFc, dere},

® = Pac N G(Pac = GPErg) N
G(pgrg N Gdgrg = FGg)

T
S 1D
T
_Ig, g;

PaG, PEFG, —PaG) PEFG,
d = —r d = any

I =1{r},0 ={g}, AGEX(g ANF—g)
becomes
I = {T},O — {g;pA;pE; dE}

paNG(py = Gpg) A
G(pg A Gdg - X(g AF—g))

7 T
ooz
T

_Ig’ ,g)
Pa,Pgd =17 P4, P d =7
won't work
Pa DV = vV =
v=1 d{ = r d{ =r,

Pr operties of the Reduction wWhy can we

* @, isrealizable < @, ;= is realizable
* P11l = EXP(|Pcrpel)

e ... but the complexity stays in 2EXPTIME
* Systems can get larger

* Experiments: fast when the number of E sub-
formulas is small

) ' thesis
reduce CTL" synthesis to LTL syn )
but cannot reduce CTL” MC to LTL MC?

We introduce new outputs and they are used by
the LTL formula. The synthesizer has to generate

them, but MC is not aware of them.




