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Happend-Before Relation

Happens-before hbp , rfe ∪ fence ∪ ppo

(no-thin-air) Happens-before(hbp) is irre�exive.

Example: X = Y = 1 is forbidden due to hbp cycle.

if(X == 1)
Y := 1;

if(Y == 1)
X := 1;

R(X , 1)

W(Y , 1)

R(Y , 1)

W(X , 1)

ctrl ctrl
rfe

rfe
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Happend-Before Relation

Happens-before hbp , rfe ∪ fence ∪ ppo

(no-thin-air) Happens-before(hbp) is irre�exive.

Example: a = 1 is forbidden due to hbp cycle.

a := X ; // 1
Flwsync;
Y := 1;

if(Y == 1)
Z := 1;

if(Z == 1)
X := 1;

R(X , 1)

W(Y , 1)

R(Y , 1)

W(Z , 1)

R(Z , 1)

W(X , 1)

fence ctrl ctrl
rfe

rfe

rfe
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Propagation Order

A partial order in which writes are propagated to memory.

Enforced by fences.

Propagation relation: prop , prop1 ∪ prop2

prop1 , [W]; rfe?; fence; hbp∗; [W]
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Propagation Order

prop1 , [W]; rfe?; fence; hbp∗; [W]

W(X , 1) R(X , 1)

W(Z , 1) W(V , 1)

fence

rfe

hbp

prop

prop
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Exercise

Consider the examples from:
'A Tutorial Introduction to the ARM and POWER Relaxed Memory Models'.

In the respective execution graphs:

Identify prop1 relations.

Identify hbp relations.
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