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Data-
ow analysis

Data-
ow analysis

� compile-time reasoning about the run-time 
ow

of values in the program

� represent facts about run-time behavior

� represent e�ect of executing each basic block

� propagate facts around control 
ow graph

Formulated as a set of simultaneous equations

� sets attached to the nodes and edges

� lattice to describe relation between values

� usually represented as bit or bit vector

Limitations

� answers must be conservative

� often need to approximate information

� assume all possible paths can be taken

CMSC 430 Lecture 18, Page 3

Data-
ow analysis

Algorithm

1. build control 
ow graph (CFG)

2. initial (local) data gathering

3. propagate information around the graph

4. post-processing (if needed)

Example control 
ow graph

a := 1

if (b) then

c := a+b

else
b := 1

c := a+b

...

C:

A:

B: c := a+b
b := 1
c := a+b

a := 1
if (b) 

D:
CMSC 430 Lecture 18, Page 4
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Available expressions example
Node KILL GEN

A
B

C
D

C:

A:

B: c := a+b
b := 1
c := a+b

a := 1
if (b) 

D:

AVAIL(A) =

AVAIL(B) =
=

AVAIL(C) =
=

AVAIL(D) =
=

=

CMSC 430 Lecture 18, Page 7

Iterative algorithm

Algorithm

change = true;

while (change)

change = false;

for each basic block in reverse PostOrder:

solve for b

if (old 6= new)

change = true;

end for

end while

Speed of solution

� node may change only if some predecessor

changes

� try to visit node after all its predecessors

� rPostOrder propagates information quickly

� programs usually converge after 3{4 passes

� use bitvectors for more e�ciency

CMSC 430 Lecture 18, Page 8
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