Control-Flow Analysis (CFA) Handout

17-355/17-665/17-819: Program Analysis (Spring 2022)

Rohan Padhye
Functional Language
e €  FExpressions ...or labelled terms
t e Term ...or unlabelled expressions
Il e L labels
n= !
t = JAzxe
x
(e1) (e2)

|

|

| letz =e;in ey

| if eg then e else es
|

n|e +el ..
0-CFA Rules
o € VarulLab— L L = Z+T+P(Aze)
t [ea]t = C1 [ea]™ = Co plus
cons
[n]t — a(n) = o(l) [el + €]l — Lo Cy U (o(lh) +7 o(lz)) € o(l)

Where « is defined as we discussed in abstract interpretation, and + is addition lifted to work
over a domain that includes T (and simply ignores/drops any lambda values). There are similar
rules for other arithmetic operations.

l var lo7! 1"~ © lambda
[x]" — o(x) E o(l) [Ar.e°]" — {Aze} =o(l)uC

[ei]r — C1  [ea]? — Co

[[ell1 €l22]]l —>CiruCaufnly:la =1

apply

)\x.eéo eo(ly)

fnly:la=1—>0(la) Eo(x) Aa(ly) Ea(l)

function-flow



m-CFA Rules
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