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Properties of Transfer Functions

<latexit sha1_base64="eVm6AcYBFWuc6aLPt54HlIUqO8w="></latexit>

Monotonicity:
<latexit sha1_base64="DTxU7jCyT69qnFeLg92Gt6WQd/I="></latexit>

8x, y 2 L : x v y =) f(x) v f(y).

<latexit sha1_base64="5SlWdTalxV8GTVcyReRH/9zUhv4="></latexit>

Distributivity:
<latexit sha1_base64="iF6Uhsg7BQ2+VcESVN9FIWYUVOg="></latexit>

8x, y 2 L : f(x u y) = f(x) u f(y).

<latexit sha1_base64="ZQiVtgrxp9dlWQd/u11HO8rWiCk="></latexit>

Transfer functions in a dataflow analysis must be monotone!

<latexit sha1_base64="DiC3ApWUFflJ3z6B95XyQ6zypiM="></latexit>

But not necessarily distributive!



Formally

<latexit sha1_base64="kGfNEcE4I6x8Us23+BSbMCIi97Q="></latexit>

f⇡ = finit � · · · � fl

<latexit sha1_base64="DV2uswIXHTIlIrABMhldPJ9h6J0="></latexit>

For a path ⇡ = init . . . l

<latexit sha1_base64="rpE+F2Uv0ghNaFfUlLneaPUpnB8="></latexit>

MOP�(l) =
d

⇡2Path(l) f⇡(◆).

<latexit sha1_base64="sq3zpjpQX34io755e1nLcX6UHes="></latexit>

MOP•(l) = fl(MOP�(l)).

Transfer Function for location l

Set of all paths to l Initial information at “init”



Good News

<latexit sha1_base64="AuQ7Yx13B/EVWOyFvROXr/7rL1U="></latexit>

MFP�(l) =

⇢
◆ l = initd

(l0,l)2flow MFP•(l0) otherwise

<latexit sha1_base64="LsGI5t/ycxwUmjSiN4/yKx5DY5A="></latexit>

MFP•(l) = fl(MFP�(l))

<latexit sha1_base64="4LLVY4TWK+XWSSDsfCivXLnbwP0="></latexit>

Consider the set of constraints below:

in the meet lattice

<latexit sha1_base64="U8zs06nk2/h6tFr4uASqZBFoptM="></latexit>

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



The Coincidence
<latexit sha1_base64="ObJlHK0QULQkU0CgDBLw3f48ogs="></latexit>

If transfer functions are monotone:

<latexit sha1_base64="eP4e/H2+BHi60iWTwz+mM8buLnM="></latexit>

MOP�(l) = MFP�(l)
<latexit sha1_base64="DKo/lu/5iby9CdhDeNR/eLW2NW4="></latexit>

MOP•(l) = MFP•(l)

<latexit sha1_base64="4UT8xmzBTZoPjBvZ8IZh4vjXKMk="></latexit>

If transfer functions are distributive:

<latexit sha1_base64="lvTOyzri5PCfumgWbNjhuhKUgo4="></latexit>

The fixpoint solution over-approximates the result!

<latexit sha1_base64="d0K6I3Fp/6/LfWavXVWsYT7NYtI="></latexit>

The two solutions coincide!

<latexit sha1_base64="himghdEghcoxroI+M2G5okixvJo="></latexit>

MOP�(l) w MFP�(l)
<latexit sha1_base64="wQdcV4EgdAHSknx0y8BgXrXV1SM="></latexit>

MOP•(l) w MFP•(l)

Less Precise!



Proof of their relation
<latexit sha1_base64="ObJlHK0QULQkU0CgDBLw3f48ogs="></latexit>

If transfer functions are monotone:

<latexit sha1_base64="himghdEghcoxroI+M2G5okixvJo="></latexit>

MOP�(l) w MFP�(l)
<latexit sha1_base64="wQdcV4EgdAHSknx0y8BgXrXV1SM="></latexit>

MOP•(l) w MFP•(l)

<latexit sha1_base64="eVm6AcYBFWuc6aLPt54HlIUqO8w="></latexit>

Monotonicity:
<latexit sha1_base64="DTxU7jCyT69qnFeLg92Gt6WQd/I="></latexit>

8x, y 2 L : x v y =) f(x) v f(y).

<latexit sha1_base64="jpOFcgpzERTkMW4qK6Q5gzq2IeE="></latexit>

(proof on the board)

<latexit sha1_base64="kkudv97y4A7kTk9htfPhj3JQAtE="></latexit>

alternatively:
<latexit sha1_base64="4viDJhx90Be+j0FV/UdlakvUFjk="></latexit>

8x, y 2 L : f(x u y) v f(x) u f(y).

<latexit sha1_base64="/dEZ+Buh/NPu9KJ0ChwGD8bANHM="></latexit>

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


