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Worklist Algorithm [Kildall’73]
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Worklist Algorithm [Kam & Ullman’76]
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Recall: Fixed point of Flow Functions 
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(𝜎!, 𝜎", 𝜎#, … , 𝜎$) →
%! (𝜎′!, 𝜎′", 𝜎′#, … , 𝜎′$)

𝜎′" = 𝑓& 𝑥 ≔ 10 (𝜎!)

𝜎′# = 𝑓& 𝑦 ≔ 0 (𝜎")

𝜎′' = 𝑓& 𝑥 ≔ 𝑦 (𝜎()

𝜎′! = 𝜎!

𝜎′) = 𝜎# ⊔ 𝜎*

𝜎′( = 𝑓& if 𝑥 = 10 goto 7 +(𝜎))

𝜎′, = 𝑓& if 𝑥 = 10 goto 7 -(𝜎))

…

(𝜎!, 𝜎", 𝜎#, … , 𝜎$) = 𝑓%(𝜎!, 𝜎", 𝜎#, … , 𝜎$)
Fixed point!

Correctness theorem:
If data-flow analysis is well designed*, then
any fixed point of the analysis is sound.

* Lattice has finite height and flow functions are monotonic.



Successive applications for the whole-program 
flow function results in an ascending chain
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(𝜎!, ⊥, ⊥,… , ⊥) →
%! (𝜎′!, 𝜎′", 𝜎′#, … , 𝜎′$)

(𝜎!, 𝜎", 𝜎#, … , 𝜎$) →
%! (𝜎′!, 𝜎′", 𝜎′#, … , 𝜎′$)

Base case: 

Inductive case: 


