Program Analysis Recitation 4 February 11, 2022

Dataflow Analysis Complexity and Correctness

The termination of the worklist algorithm for dataflow analysis relies on two conditions: the dataflow lat-
tice having finite height and the flow functions being monotonic. A flow function f is monotonic iff o = o9
implies f(o1) E f(02) for all o1, 0.

The correctness of a dataflow analysis depends on the local soundness of its flow functions. For every
program configuration ¢; in the trace of a program P, a flow function f is locally sound iff (P - ¢; ~ ¢;11
and CV(CZ') C op, and fﬂp[nl]]](am) = U”i+1) = OZ(Ci+1) E Onipy-

Exercises

These exercises prove properties of parity analysis. Assume the following:
e Alattice (L,&)where L = {T,0,V,Ll}and L= {O,V}=T,0uV =T

e An abstraction function « : Z — L, defined as follows:

(n) V when n is an even integer (n € {2k : k € Z})
a\n) =
O when n is an odd integer (n € {2k + 1 : k € Z})
¢ a flow function fp
e injtial dataflow analysis assumptions oy, in this case oy maps all variables’ initial states to T.

1. Disprove the local soundness of the incorrect flow function fp[a := b](c) = o[a — O]



For the next questions, use the following (correct) flow function for parity analysis:

ola 1] ifod) =Lvole) =1
ola— O] ifa(b) =0 ro(c)=0

Jrlas=bxcl(o) =Y 10 s V] i (0(b) = V A o(e) # 1) v (0(b) # L A o(c) = V)
ola—T] if(o(b) =T rno(c) g {V,L}) v (a(b) ¢{V, L} no(c) =T)

2. Prove the monotonicity of fp[a := b= c](o) for the case (o(b) =V Ao(c) # L) v (a(b) # L ao(c) =V)

3. Prove the local soundness of fp[a := b= c[(o)



