
Relating Coherence Constraints: Alternative Proof



Execution Graph Construction

Theorem

COH ∧ Atomicity ⇐⇒ acy(G : pox ∪ G .rf ∪ G .mo ∪ G : fr)

Remind: Execution graph construction based proof

Analyzed �xed number of incoming and outgoing relations to
reason about arbitrary length G : pox ∪ G .rf ∪ G .mo ∪ G : fr path.

Requires an ordering to append an event

Works well when (po ∪ rf) is acyclic.

Concern: What if (po ∪ rf) cycle is allowed?
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Example

a = X ; // 1
Y = 1;

b = Y ; // 1
X = 1;

R(X , 1)

W(Y , 1)

R(Y , 1)

W(X , 1)

In which order can we append an event?

We try another more general proof technique.
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Alternative Proof

Theorem

COH ∧ Atomicity ⇐⇒ acy(G .pox ∪ G .rf ∪ G .mo ∪ G : fr)

Proof by contradiction.
Assume G .pox ∪ G .rf ∪ G .mo ∪ G : fr cycle.

Derive an alternative smaller path using
mo;mo =⇒ mo mo; fr =⇒ mo mo; rf
rf;mo =⇒ mo rf; fr =⇒ mo rf; rf =⇒ mo; rf
fr;mo =⇒ fr fr; fr =⇒ fr fr; rf =⇒ mo; rf

Lemma

G .rf ∪ G .mo ∪ G : fr is acyclic.

Cycle contains G .pox edge(s).

Consider possible cases of G .pox :
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Alternative Proof

Possible cases of G .pox :

[G .W ∪ G .U];G .pox ; [G .W ∪ G .U]

[G .R];G .pox ; [G .W ∪ G .U]

[G .W ∪ G .U];G .pox ; [G .R]

[G .R];G .pox ; [G .R]

We show:

[G .W ∪ G .U];G .pox ; [G .W ∪ G .U] =⇒ G .mo

G .rf; [G .R];G .pox ; [G .W ∪ G .U] =⇒ G .mo

[G .W ∪ G .U];G .pox ; [G .R];G .fr =⇒ G .mo

G .rf; [G .R];G .pox ; [G .R];G .fr =⇒ G .mo

It implies an alternative G .pox ∪ G .rf ∪ G .fr cycle.

Hence a contradiction (following the lemma we already proved).

Therefore acy(G .pox ∪ G .rf ∪ G .mo ∪ G : fr) holds. (QED)
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