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Properties of Transfer Functions

Monotonicity: Vrjy el By —  filz) =N

[Transfer functions in a dataflow analysis must be monotoneD

Distributivity: Vg€ Lo f (e y) = flx)FEfa

(But not necessarily distributive!]
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Formally

For a path # = init. ..l lTransFer Function for location |

Tzt it s i ol

Set of all paths to | l-Ir\li’rial information at “init"

MOPo(l) il HwEPath(l) fw( )

MOP.(1) = f;(MOP,(1)).




Good News

Instead, compute the maximal fixed point solution (MFP).

lin the meet lattice i

Consider the set of constraints below:
L ="
[ e prow MEPe(l")  otherwise

MFP,(l) = {

MFP,(l) = fi(MFP,(l))




The Coincidence

If transfer functions are monotone:

MOP,(I) 3 MFP,()  MOP.(I) 3 MFP,(I)

\Less Precise!

The fixpoint solution over-approximates the result!

If transfer functions are distributive:

MOP,(l) = MFP.(l) MOP,(l) = MFP,(l)

The two solutions coincidel |
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Proof of their relation

If transfer functions are monotone:
RO VS AN Y AT SN MOP (1) DN
(proof on the board)
Monotonicity: Vae,y € Li: o Cly —  fz) i
alternatively: Voo, yie L f (M y) E filx) AR s

(exercise for you: prove the two definitions are equivalent) |




