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Add ft(p, f : transitions, S : state predicate, spec : specification, g0, g1, ..., gmax : groups of transitions)
{

ms := {s0 : ∃s1, s2, ...sn : (∀j : 0≤j<n : (sj , s(j+1)) ∈ f) ∧ (s(n−1), sn) violates spec };
mt := {(s0, s1) : ((s1∈ms) ∨ (s0, s1) violates spec) };

Guess S′, T ′, and p′ :=
⋃

(gi : gi is chosen to be included in the fault-tolerant program);
Verify the following

(F1) p′|S′⊆p|S′;
(F2) S′ ⇒ T ′; T ′ is closed in p′[]f ; // T ′ is a fault-span of p′.
(F3) T ′ ∩ms = {}; (p′|T ′) ∩mt = {}; // Safety cannot be violated from states in T ′.
(F4) (∀s0 : s0∈ T ′ : (∃s1 :: (s0, s1)∈p′)); // T ′ does not have deadlocks.
(F5) S′ 6={}; S′ ⊆ S; S′ is closed in p′; // S′ is an invariant of p′.
(F6) p′|(T ′−S′) is acyclic; // p′ cannot stay in (T ′ − S′) forever.

}
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Step 6: Satisfy F5

Step 7: Satisfy F4
 for states inside S'

Fraction III: ModifyInvariant

Interaction point

Step1: Calculate  ms

Step 2: Calculate mt

Step 3: Satisfy F2

Step 4: Satisfy F3

Step 5: Satisfy F4
 for states outside S'

Fraction II: PreserveInvariant

The developer  of
 fault-tolerant system

Query1. p and  f   in guarded
command  format
2. S and spec as state
predicates

Results
1. Yes:  p' in guarded
  command format and
  S' as a state predicate
2. No:  Cannot synthesize
  a fault-tolerant program

p, S, spec, f p' , S'

Interactive
User Interface

QueryResults

Fraction I:  Initialize

Synthesis Algorithm

Step 8: Satisfy F6
Fraction IV:

 ResolveCycles
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