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b := 0

rf
init

y

c := 0

rfrf
init

x

x := 3

po

x := 4

po



schedule

c := y

x := 4

schedule

x := 2

x := 3

b := y

a := x

x := 2

a := 0

b := 0

x := 3

c := 0

x := 4

a := 2

a := 3

b := 0

x := 3

a := 2
x := 2

c := 0

x := 4
a := 4

c := 0

x := 4
rf

x := 4

po
c := 0

rf
init

y

b := 0

rf
init

y

x := 3

po

x := 4

po

c := 0

rf
init

y

x := 2a := 0
b := 0

rf
init

y

c := 0

rfrf
init

x

x := 3

po

x := 4

po



schedule

c := y

x := 4

schedule

x := 2

x := 3

b := y

a := x

x := 2

a := 0

b := 0

x := 3

c := 0

x := 4

a := 2

a := 3

b := 0

x := 3

a := 2
x := 2

c := 0

x := 4
a := 4

c := 0

x := 4

b := 0

rf
x := 4

po
c := 0

rf
init

y

b := 0

rf
init

y

x := 3

po

x := 4

po

c := 0

rf
init

y

x := 2a := 0
b := 0

rf
init

y

c := 0

rfrf
init

x

x := 3

po

x := 4

po



schedule

c := y

x := 4

schedule

x := 2

x := 3

b := y

a := x

x := 2

a := 0

b := 0

x := 3

c := 0

x := 4

a := 2

a := 3

b := 0

x := 3

a := 2
x := 2

c := 0

x := 4
a := 4

c := 0

x := 4

b := 0

rf
x := 4

po
c := 0

rf
init

y

b := 0

rf

b := 0

rf
init

y

x := 3

po

x := 4

po

c := 0

rf
init

y

x := 2a := 0
b := 0

rf
init

y

c := 0

rfrf
init

x

x := 3

po

x := 4

po



schedule

c := y

x := 4

schedule

x := 2

x := 3

b := y

a := x

x := 2

a := 0

b := 0

x := 3

c := 0

x := 4

a := 2

a := 3

b := 0

x := 3

a := 2
x := 2

c := 0

x := 4
a := 4

c := 0

x := 4

b := 0

rf
x := 4

po
c := 0

rf
init

y

b := 0

rf

b := 0

rf
init

y

x := 3

po

x := 4

po

c := 0

rf
init

y

x := 2a := 0
b := 0

rf
init

y

c := 0

rfrf
init

x

x := 3

po

x := 4

po



schedule

c := y

x := 4

schedule

x := 2

x := 3

b := y

a := x

x := 2

a := 0

b := 0

x := 3

c := 0

x := 4

a := 2

a := 3

b := 0

x := 3

a := 2
x := 2

c := 0

x := 4
a := 4

c := 0

x := 4

b := 0

rf
x := 4

po
c := 0

rf
init

y

b := 0

rf

b := 0

rf
init

y

x := 3

po

x := 4

po

c := 0

rf
init

y

x := 2a := 0
b := 0

rf
init

y

c := 0

rfrf
init

x

x := 3

po

x := 4

po



schedule

c := y

x := 4

schedule

x := 2

x := 3

b := y

a := x

x := 2

a := 0

b := 0

x := 3

c := 0

x := 4

a := 2

a := 3

b := 0

x := 3

a := 2
x := 2

c := 0

x := 4
a := 4

c := 0

x := 4

b := 0

x := 3

rf
x := 4

po
c := 0

rf
init

y

b := 0

rf

b := 0

rf
init

y

x := 3

po

x := 4

po

c := 0

rf
init

y

x := 2a := 0
b := 0

rf
init

y

c := 0

rfrf
init

x

x := 3

po

x := 4

po



schedule

c := y

x := 4

schedule

x := 2

x := 3

b := y

a := x

x := 2

a := 0

b := 0

x := 3

c := 0

x := 4

a := 2

a := 3

b := 0

x := 3

a := 2
x := 2

c := 0

x := 4
a := 4

c := 0

x := 4

b := 0

x := 3

rf
x := 4

po

x := 3

po
c := 0

rf
init

y

b := 0

rf

b := 0

rf
init

y

x := 3

po

x := 4

po

c := 0

rf
init

y

x := 2a := 0
b := 0

rf
init

y

c := 0

rfrf
init

x

x := 3

po

x := 4

po



schedule

c := y

x := 4

schedule

x := 2

x := 3

b := y

a := x

x := 2

a := 0

b := 0

x := 3

c := 0

x := 4

a := 2

a := 3

b := 0

x := 3

a := 2
x := 2

c := 0

x := 4
a := 4

c := 0

x := 4

b := 0

x := 3postponed 
write

rf
x := 4

po

x := 3

po
c := 0

rf
init

y

b := 0

rf

b := 0

rf
init

y

x := 3

po

x := 4

po

c := 0

rf
init

y

x := 2a := 0
b := 0

rf
init

y

c := 0

rfrf
init

x

x := 3

po

x := 4

po



schedule

c := y

x := 4

schedule

x := 2

x := 3

b := y

a := x

x := 2

a := 0

b := 0

x := 3

c := 0

x := 4

a := 2
a := 2

x := 2

c := 0

x := 4
a := 4

c := 0

x := 4

b := 0

x := 3postponed 
write

a := 3

b := 0

x := 3

a := 3

b := 0

x := 3
rf

x := 4

po

x := 3

po
c := 0

rf
init

y

b := 0

rf

b := 0

rf
init

y

x := 3

po

x := 4

po

c := 0

rf
init

y

x := 2a := 0
b := 0

rf
init

y

c := 0

rfrf
init

x

x := 3

po

x := 4

po



schedule

c := y

x := 4

schedule

x := 2

x := 3

b := y

a := x

x := 2

a := 0

b := 0

x := 3

c := 0

x := 4

a := 2
a := 2

x := 2

c := 0

x := 4
a := 4

c := 0

x := 4

b := 0

x := 3postponed 
write

a := 3

b := 0

x := 3

a := 3

b := 0

x := 3
rf

x := 4

po

x := 3

po
c := 0

rf
init

y

b := 0

rf

b := 0

rf
init

y

x := 3

po

x := 4

po

c := 0

rf
init

y

x := 2a := 0
b := 0

rf
init

y

c := 0

rfrf
init

x

x := 3

po

x := 4

po



schedule

c := y

x := 4

schedule

x := 2

x := 3

b := y

a := x

x := 2

a := 0

b := 0

x := 3

c := 0

x := 4

a := 2
a := 2

x := 2

c := 0

x := 4
a := 4

c := 0

x := 4

b := 0

x := 3

a := 3

b := 0

x := 3
rf

x := 4

po

x := 3

po
c := 0

rf
init

y

b := 0

rf

b := 0

rf
init

y

x := 3

po

x := 4

po

c := 0

rf
init

y

x := 2a := 0
b := 0

rf
init

y

c := 0

rfrf
init

x

x := 3

po

x := 4

po



schedule

c := y

x := 4

schedule

x := 2

x := 3

b := y

a := x

x := 2

a := 0

b := 0

x := 3

c := 0

x := 4

a := 2

a := 3

b := 0

x := 3
c := 0

x := 4
a := 4

c := 0

x := 4

b := 0

x := 3

c := 0

rf
init

y

x := 4

po

b := 0

rf

x := 3

po

a := 2
x := 2

rf
x := 4

po

x := 3

po
c := 0

rf
init

y

b := 0

rf

b := 0

rf
init

y

x := 3

po

x := 4

po

c := 0

rf
init

y

x := 2a := 0
b := 0

rf
init

y

c := 0

rfrf
init

x

x := 3

po

x := 4

po



schedule

c := y

x := 4

schedule

x := 2

x := 3

b := y

a := x

x := 2

a := 0

b := 0

x := 3

c := 0

x := 4

a := 2

a := 3

b := 0

x := 3
c := 0

x := 4
a := 4

c := 0

x := 4

b := 0

x := 3

c := 0

rf
init

y

x := 4

po

b := 0

rf

x := 3

po

a := 2
x := 2

rf
x := 4

po

x := 3

po
c := 0

rf
init

y

b := 0

rf

b := 0

rf
init

y

x := 3

po

x := 4

po

c := 0

rf
init

y

x := 2a := 0
b := 0

rf
init

y

c := 0

rfrf
init

x

x := 3

po

x := 4

po



schedule

c := y

x := 4

x := 2

x := 3

b := y

a := x

x := 2

a := 0

b := 0

x := 3

c := 0

x := 4

a := 2

a := 3

b := 0

x := 3
c := 0

x := 4
a := 4

c := 0

x := 4

b := 0

x := 3

b := 0

rf
init

y

x := 3

po

x := 4

po

c := 0

rf
init

y

c := 0

rf
init

y

x := 4

po

b := 0

rf

x := 3

po

a := 2
x := 2

rf
x := 4

po

x := 3

po
c := 0

rf
init

y

b := 0

rf

x := 2a := 0
b := 0

rf
init

y

c := 0

rfrf
init

x

x := 3

po

x := 4

po



x := 3

po

init

y

b := 0

rf

schedule

c := y

x := 4

x := 2

x := 3

b := y

a := x

x := 2

a := 0

b := 0

x := 3

c := 0

x := 4

a := 2

a := 3

b := 0

x := 3
c := 0

x := 4
a := 4

c := 0

x := 4

b := 0

x := 3

rf

x := 2a := 3

b := 0

rf
init

y

x := 3

po

x := 4

po

c := 0

rf
init

y

c := 0

rf
init

y

x := 4

po

b := 0

rf

x := 3

po

a := 2
x := 2

rf
x := 4

po

x := 3

po
c := 0

rf
init

y

b := 0

rf

x := 2a := 0
b := 0

rf
init

y

c := 0

rfrf
init

x

x := 3

po

x := 4

po



x := 3

po

init

y

b := 0

rf

schedule

c := y

x := 4

x := 2

x := 3

b := y

a := x

x := 2

a := 0

b := 0

x := 3

c := 0

x := 4

a := 2

a := 3

b := 0

x := 3
c := 0

x := 4
a := 4

c := 0

x := 4

b := 0

x := 3

rf

x := 2a := 3

b := 0

rf
init

y

x := 3

po

x := 4

po

c := 0

rf
init

y

c := 0

rf
init

y

x := 4

po

b := 0

rf

x := 3

po

a := 2
x := 2

rf
x := 4

po

x := 3

po
c := 0

rf
init

y

b := 0

rf

x := 2a := 0
b := 0

rf
init

y

c := 0

rfrf
init

x

x := 3

po

x := 4

po



schedule

c := y

x := 4

x := 2

x := 3

b := y

a := x

x := 2

a := 0

b := 0

x := 3

c := 0

x := 4

a := 2

a := 3

b := 0

x := 3
c := 0

x := 4
a := 4

c := 0

x := 4

b := 0

x := 3
x := 2a := 3

c := 0

x := 3

po

init

y

b := 0

rf

rf

b := 0

rf
init

y

x := 3

po

x := 4

po

c := 0

rf
init

y

c := 0

rf
init

y

x := 4

po

b := 0

rf

x := 3

po

a := 2
x := 2

rf
x := 4

po

x := 3

po
c := 0

rf
init

y

b := 0

rf

x := 2a := 0
b := 0

rf
init

y

c := 0

rfrf
init

x

x := 3

po

x := 4

po



schedule

c := y

x := 4

x := 2

x := 3

b := y

a := x

x := 2

a := 0

b := 0

x := 3

c := 0

x := 4

a := 2

a := 3

b := 0

x := 3
c := 0

x := 4
a := 4

c := 0

x := 4

b := 0

x := 3
x := 2a := 3

c := 0

x := 3

po

init

y

b := 0

rf

rf

c := 0

rf

b := 0

rf
init

y

x := 3

po

x := 4

po

c := 0

rf
init

y

c := 0

rf
init

y

x := 4

po

b := 0

rf

x := 3

po

a := 2
x := 2

rf
x := 4

po

x := 3

po
c := 0

rf
init

y

b := 0

rf

x := 2a := 0
b := 0

rf
init

y

c := 0

rfrf
init

x

x := 3

po

x := 4

po



init

y

schedule

c := y

x := 4

x := 2

x := 3

b := y

a := x

x := 2

a := 0

b := 0

x := 3

c := 0

x := 4

a := 2

a := 3

b := 0

x := 3
c := 0

x := 4
a := 4

c := 0

x := 4

b := 0

x := 3
x := 2a := 3

c := 0

x := 4

x := 3

po
b := 0

rf

rf

c := 0

rf

b := 0

rf
init

y

x := 3

po

x := 4

po

c := 0

rf
init

y

c := 0

rf
init

y

x := 4

po

b := 0

rf

x := 3

po

a := 2
x := 2

rf
x := 4

po

x := 3

po
c := 0

rf
init

y

b := 0

rf

x := 2a := 0
b := 0

rf
init

y

c := 0

rfrf
init

x

x := 3

po

x := 4

po



init

y

schedule

c := y

x := 4

x := 2

x := 3

b := y

a := x

x := 2

a := 0

b := 0

x := 3

c := 0

x := 4

a := 2

a := 3

b := 0

x := 3
c := 0

x := 4
a := 4

c := 0

x := 4

b := 0

x := 3
x := 2a := 3

c := 0

x := 4

x := 3

po
b := 0

rf

rf

c := 0

rf

x := 4

po

b := 0

rf
init

y

x := 3

po

x := 4

po

c := 0

rf
init

y

c := 0

rf
init

y

x := 4

po

b := 0

rf

x := 3

po

a := 2
x := 2

rf
x := 4

po

x := 3

po
c := 0

rf
init

y

b := 0

rf

x := 2a := 0
b := 0

rf
init

y

c := 0

rfrf
init

x

x := 3

po

x := 4

po



schedule

c := y

x := 4

x := 2

x := 3

b := y

a := x

x := 2

a := 0

b := 0

x := 3

c := 0

x := 4

a := 2

a := 3

b := 0

x := 3
c := 0

x := 4
a := 4

c := 0

x := 4

b := 0

x := 3
b := 0

x := 3

rf

po

init

y

c := 0

c := 0

rf

x := 4

x := 4

po

init

y

x := 2a := 3

x := 3

po
b := 0

rf

rf

c := 0

rf

x := 4

po

b := 0

rf
init

y

x := 3

po

x := 4

po

c := 0

rf
init

y

c := 0

rf
init

y

x := 4

po

b := 0

rf

x := 3

po

a := 2
x := 2

rf
x := 4

po

x := 3

po
c := 0

rf
init

y

b := 0

rf

x := 2a := 0
b := 0

rf
init

y

c := 0

rfrf
init

x

x := 3

po

x := 4

po



schedule

c := y

x := 4

x := 2

x := 3

b := y

a := x

x := 2

a := 0

b := 0

x := 3

c := 0

x := 4

a := 2

a := 3

b := 0

x := 3
c := 0

x := 4
a := 4

c := 0

x := 4

b := 0

x := 3
b := 0

x := 3

rf

po

init

y

c := 0

c := 0

rf

x := 4

x := 4

po

init

y

x := 2a := 3

x := 3

po
b := 0

rf

rf

c := 0

rf

x := 4

po

b := 0

rf
init

y

x := 3

po

x := 4

po

c := 0

rf
init

y

c := 0

rf
init

y

x := 4

po

b := 0

rf

x := 3

po

a := 2
x := 2

rf
x := 4

po

x := 3

po
c := 0

rf
init

y

b := 0

rf

x := 2a := 0
b := 0

rf
init

y

c := 0

rfrf
init

x

x := 3

po

x := 4

po



c := y

x := 4

x := 2

x := 3

b := y

a := x

x := 2

a := 0

b := 0

x := 3

c := 0

x := 4

x := 4

po

a := 2

a := 3

b := 0

x := 3
c := 0

x := 4
x := 4

po

a := 4

c := 0

x := 4

b := 0

x := 3

c := 0

c := 0

rf

x := 4

x := 4

po

init

y

x := 2a := 3

x := 3

po
b := 0

rf

rf

c := 0

rf

x := 4

po

a := 2
x := 2

rf
x := 4

po

x := 3

po
c := 0

rf
init

y

b := 0

rf

x := 2a := 0
b := 0

rf
init

y

c := 0

rfrf
init

x

x := 3

po

x := 4

po



init

y

c := 0

rf

x := 4

po

c := y

x := 4

x := 2

x := 3

b := y

a := x

x := 2

a := 0

b := 0

x := 3

c := 0

x := 4

a := 2

a := 3

b := 0

x := 3
c := 0

x := 4
a := 4

c := 0

x := 4

b := 0

x := 3

c := 0

x := 4

rf

x := 2a := 4

init

y

x := 2a := 3

x := 3

po
b := 0

rf

rf

c := 0

rf

x := 4

po

a := 2
x := 2

rf
x := 4

po

x := 3

po
c := 0

rf
init

y

b := 0

rf

x := 2a := 0
b := 0

rf
init

y

c := 0

rfrf
init

x

x := 3

po

x := 4

po



init

y

c := 0

rf

x := 4

po

c := y

x := 4

x := 2

x := 3

b := y

a := x

x := 2

a := 0

b := 0

x := 3

c := 0

x := 4

a := 2

a := 3

b := 0

x := 3
c := 0

x := 4
a := 4

c := 0

x := 4

b := 0

x := 3

c := 0

x := 4

rf

x := 2a := 4

init

y

x := 2a := 3

x := 3

po
b := 0

rf

rf

c := 0

rf

x := 4

po

a := 2
x := 2

rf
x := 4

po

x := 3

po
c := 0

rf
init

y

b := 0

rf

x := 2a := 0
b := 0

rf
init

y

c := 0

rfrf
init

x

x := 3

po

x := 4

po



c := y

x := 4

x := 2

x := 3

b := y

a := x

x := 2

a := 0

b := 0

x := 3

c := 0

x := 4

a := 2

a := 3

b := 0

x := 3
c := 0

x := 4
a := 4

c := 0

x := 4

b := 0

x := 3

c := 0

x := 4

rf

x := 2a := 4

b := 0

init

y

c := 0

rf

x := 4

po

init

y

x := 2a := 3

x := 3

po
b := 0

rf

rf

c := 0

rf

x := 4

po

a := 2
x := 2

rf
x := 4

po

x := 3

po
c := 0

rf
init

y

b := 0

rf

x := 2a := 0
b := 0

rf
init

y

c := 0

rfrf
init

x

x := 3

po

x := 4

po



c := y

x := 4

x := 2

x := 3

b := y

a := x

x := 2

a := 0

b := 0

x := 3

c := 0

x := 4

a := 2

a := 3

b := 0

x := 3
c := 0

x := 4
a := 4

c := 0

x := 4

b := 0

x := 3

c := 0

x := 4

rf

x := 2a := 4

b := 0

init

y

c := 0

rf

x := 4

po
b := 0

rf

init

y

x := 2a := 3

x := 3
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•Sound
•only valid traces

•Complete
•all valid traces

•Optimal
•different traces

•Deadlock-free
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Future Work

• Other Memory Models 
• Full C11, SC, TSO, POWER, ARM, Causal 

Consistency, … 
• Weaker Notions of Traces 
• Other Properties: 

• Race Detection 
• Liveness: Progress, Termination, …


