
module WriteAndVerify

constant CLIENTS

variable storage, clState

WVTypeOk
∆
= ∧ storage ∈ [CLIENTS → {“none”, “empty”, “written”}]

∧ clState ∈ [CLIENTS → {“begin”, “precheck-done”, “blank-written”,
“write-check-done”, “committed”, “aborted”}]

WVInit
∆
= ∧ storage = [cli ∈ CLIENTS 7→ “none”]

∧ clState = [cli ∈ CLIENTS 7→ “begin”]

Only one execution can be committed.

Once committed, the file has been written.

WVConsistency
∆
= ∧ ∀ i , j ∈ CLIENTS :

If i ! = j , clState[i ] and clState[j ] cannot be both committed.

i ̸= j ∧ clState[i ] = “committed” ⇒ ¬clState[j ] = “committed”
∧ ∀ i , j ∈ CLIENTS :
i ̸= j ∧ storage[i ] = “written” ⇒ ¬storage[j ] = “written”

∧ ∀ i ∈ CLIENTS : clState[i ] = “committed” ≡ storage[i ] = “written”

“Verify” condition: storage only contains our file or nothing.

Check(c)
∆
= ∧ ∀ f ∈ CLIENTS : f = c ∨ storage[f ] = “none”

Precheck(c)
∆
= ∧ clState[c] = “begin”

∧ if Check(c)
then clState ′ = [clState except ! [c] = “precheck-done”]
else clState ′ = [clState except ! [c] = “aborted”]

∧ unchanged ⟨storage⟩

WriteBlank(c)
∆
= ∧ clState[c] = “precheck-done”

∧ storage ′ = [storage except ! [c] = “empty”]
∧ clState ′ = [clState except ! [c] = “blank-written”]

ConflictCheck(c)
∆
= ∧ clState[c] = “blank-written”

∧ if Check(c)
then clState ′ = [clState except ! [c] = “write-check-done”]
else clState ′ = [clState except ! [c] = “aborted”]

∧ unchanged ⟨storage⟩

Delete the file when aborted.

RollBack(c)
∆
= ∧ clState[c] = “aborted”

∧ storage[c] ̸= “none”
∧ storage ′ = [storage except ! [c] = “none”]
∧ clState ′ = [clState except ! [c] = “begin”]

Commit(c)
∆
= ∧ clState[c] = “write-check-done”
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∧ clState ′ = [clState except ! [c] = “committed”]
∧ storage ′ = [storage except ! [c] = “written”]

WVNext
∆
= ∃ c ∈ CLIENTS : ∨ Precheck(c)

∨WriteBlank(c)
∨ ConflictCheck(c)
∨ RollBack(c)
∨ Commit(c)

WVSpec
∆
= WVInit ∧2[WVNext ]⟨storage, clState⟩

theorem WVSpec ⇒ 2(WVConsistency ∧WVTypeOk)
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