
Lecture 10: Dataflow/Structural Analysis Lecture 10: Dataflow/Structural Analysis 
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Where are we?Where are we?
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Basic Block Level AnalysisBasic Block Level Analysis
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Basic Block Level AnalysisBasic Block Level Analysis
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Other RegionsOther Regions
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Two approaches to control & data flow analysisTwo approaches to control & data flow analysis
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Why structural analysis?Why structural analysis?
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Classification of control structures Classification of control structures —— Acyclic regionsAcyclic regions
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Classification of control structures Classification of control structures —— Cyclic regionsCyclic regions
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An important property of the regionsAn important property of the regions
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FlowgraphFlowgraph reductionreduction
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FlowgraphFlowgraph reduction example 1reduction example 1

entry

B1

B3a

exit

B2

entry

B1

B3

B4a

exit

B2

entry

B1

B3

B4

B6B5

exit

B2

entrya
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FlowgraphFlowgraph reduction example 1reduction example 1

entry

B1

B3

B4

B6B5

exit

B2
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FlowgraphFlowgraph reduction example 2reduction example 2

B1

B3 B4B2

B5

B1a

B2

B5

B1b
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FlowgraphFlowgraph reduction algorithmreduction algorithm

structural_analysis(G) {

repeat 

for (n : DFS_Postorder(G)) 

if (n is in an acyclic region)

reduce the region

else 

C = {n}

for each node m 

if (∃path m~>k->n && 
k->n is a back edge)

C ∪= {m}
if (C is a cyclic region)

reduce C

until G is reduced to a single node

}
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FlowgraphFlowgraph reduction class problemreduction class problem

entry

B2

B1

B3

B4 B5

B6

B7

exit

entrya

B2a

B3

B4 B5a

exit

entryb

B3a
entryc
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Structural dataflow analysisStructural dataflow analysis
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““ifif--then” construct then” construct —— bottombottom--up passup pass

then

ifFif

Fthen

then

if
Fif/NFif/Y

Fthen

/ /( )if then then if Y if NF F F F− = ∧o

( )if then then if ifF F F F− = ∧o
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““ifif--then” construct then” construct —— toptop--down passdown pass

then

if
Fif/NFif/Y

Fthen / ( )

if if then

then if Y if

in in

in F in

−=
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““ifif--thenthen--else” constructelse” construct

then

if
Fif/NFif/Y

Fthen else Felse / /( ) ( )

if then else

then if Y else if N

F

F F F F

− − =
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General acyclic regionGeneral acyclic region
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whilewhile--looploop

then

while
Fif/NFif/Y

Fbody

/

*
/ /
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Proper cyclic region Proper cyclic region 
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Improper regionImproper region
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3 ways to deal with recursive equations3 ways to deal with recursive equations
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Reducible Flow GraphsReducible Flow Graphs
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Reducible Flow Graphs Reducible Flow Graphs –– Structured ProgramsStructured Programs


