
PowerPC Architecture



Basics

Weaker than x86-TSO

Memory Accesses

Load (R)

Store (W)

Update: 〈 load-linked (LL), Store Conditional(SC) 〉 pair

Fences

Fhwsync (heavyweight fence/full fence)

Orders all access pairs

Flwsync (lightweight fence)

Orders all access pairs EXCEPT Wx − Ry

Fisync (instruction fence)

Creates `preserved-program-order' between Rx − Ry pairs
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Program Behaviors

PowerPC model is weaker than RMO

Additional behaviors which cannot be explained by reorderings

Remember the example

X [0] := Y [0] := 1;

X [0] := 1;
a := X [0]; // 1
b := Y [a ∗ 0];

c := Y [0]; // 1
d := X [c ∗ 0]; Y [0] := 1;

The outcome a = c = 1, b = d = 0 is allowed in PowerPC.
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Examples

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

b := Y ; // 1
c := X ; // 0

X := 2;
Y := 1;
a := Y ; // 2

Y := 2;
X := 1;
b := X ; // 2

X := 2;
a := X ; // 2
Flwsync;
Y := 1;

Y := 2;
Flwsync;
X := 1;

PowerPC allows these program behaviors.
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Relations ...

read-from external rfe , rf \ po

hwsync , [R ∪W]; po;Fhwsync; po; [R ∪W]

lwsync , [R ∪W]; po;Flwsync; po; [R ∪W] \W × R

fence , hwsync ∪ lwsync

Preserved-program-order ppo , ctrl ∪ data ∪ addr ∪ . . .

Happens-before hbp , rfe ∪ fence ∪ ppo
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