Let’s make another
instance of our

framework!




Very Busy Expressions

if [a>b]" then ([x:=Db-a]®; [y:=J@8BI]°) else ([y:=b-a]*; [x:=[E8HI]")

[t1:=b—a]A; [t2:=-]B;

if [a>b]! then ([x:=t1]?; [y:=t2]3) else ([y:=t1]%; [x:=t2]°)

An expression is very busy at the exit from a label if, no
matter what path is taken from the label, the expression is

always used before any of the variables occurring in it are
redefined.
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Check List
- Define the semi-lattice: dataflow facts and how to combine them!

- Decide on the direction of the analysis: forward vs backward.
- Sanity check: the corresponding order should make sense!

- Decide on the initial values.

- Design the transfer functions:

- How does each statement affect the dataflow facts?

- Sanity check: Monotonicity!

W—- . v Ty Y Y * : —_ ™ Y - - ;




The Design Process

‘ Kill

N = (X \{all expressions with an z})
U iall subexpressions of a}:

gen

r .= a

X = NyN N>




Very Busy Expressions: Formal Setup

Dataflow Facts: D = P(Ezp)

Domain: complete meet semi-lattice (D,/ﬂ,D)

[unlike live variables: here we want the greatest fixed point!

Direction: Backward

Transfer Functions:

il [ = exit

VB‘(Z) i <\ ﬂ(l,l’)Eflow VB.(Z/) OtherWise

V Bo(l) = RD4(1) \ {exp|var(exp) N write(l) #£ (0}

| U computed(l) I




- Reaching Definitions e
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Reaching Definitions

{(x,7),(y,7),(2,7)}

[y :=x]*;
{(x,7),(y,1),(z,7)}

[z := 1]?;

{(X7 ?)7 (Y7 1)7 (Ya 5)7 <Z7 2)7 (27 4)}
while [y > 0] do

{(x,7),(y,1),(5,5),(2,2),(z,4)}

[z ==z *y]*%;

{(x,7),(y,1),(y,5),(z,4)}

ly:=y—1]°
{(x,7),(y,5),(z,4)}

od;

{(%,7),(y,1),(,5),(2,2),(z,4)}

[y :=0]°
{(x,7),(y,6),(2,2),(z,4)}




Reaching Definitions: Formal Setup

Btatlow Facts: D = Vars X Locs

Domain: (D,U, ), D)

Direction: Forward

Transfer Functions:

[ Varx {?) g
RDO(Z) i { U(l’,l)Eflow RD.(l/) otherwise

RDq(l) = RDo(1) \ write(l) x Locs U write(l) x {l}




