
Lecture 9: Dataflow Lecture 9: Dataflow 
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Where are we?Where are we?
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Dataflow Analysis Motivation (Optimization)Dataflow Analysis Motivation (Optimization)
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Dataflow Analysis Motivation (Register Allocation)Dataflow Analysis Motivation (Register Allocation)
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Dataflow Analysis IntroductionDataflow Analysis Introduction
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Iterative Dataflow Analysis FrameworkIterative Dataflow Analysis Framework
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Iterative Dataflow Analysis FrameworkIterative Dataflow Analysis Framework
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Live Variable AnalysisLive Variable Analysis
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Live Variable AnalysisLive Variable Analysis
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Live Variable Analysis ExampleLive Variable Analysis Example
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Live Variable Analysis Application 1: Live Variable Analysis Application 1: 
Register AllocationRegister Allocation
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Interference GraphInterference Graph
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Live Variable Analysis Application 2:Live Variable Analysis Application 2:
Dead Code EliminationDead Code Elimination
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Class ProblemClass Problem

r1 = 3
r2 = r3
r3 = r4

r1 = r1 + 1
r7 = r1 * r2

r2 = 0 r2 = r2 + 1

r4 = r2 + r1

r9 = r4 + r8

Compute liveness
Calculate USE/DEF for each BB
Calculate IN/OUT for each BB
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Reaching Definition Analysis (Reaching Definition Analysis (rdefsrdefs))
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Reaching Definition Analysis Reaching Definition Analysis 
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Reaching Definitions ExampleReaching Definitions Example

1: r1 = r2 + r3
2: r6 = r4 – r5

3: r4 = 4
4: r6 = 8

5: r6 = r2 + r3
6: r7 = r4 – r5

defs1 and 2 reach this point

defs1, 3, 4 reach this point
def 2 is killed by 4 

defs1, 3, 5, 6 reach this point
defs2, 4 are killed by 5
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Reaching Definitions ExampleReaching Definitions Example
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Reaching Definitions Application 1:Reaching Definitions Application 1:
Constant PropagationConstant Propagation
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An Aside of Sorts:An Aside of Sorts:
Constant FoldingConstant Folding
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Class ProblemClass Problem

r1 = 3
r2 = r3
r3 = r4

r1 = r1 + 1
r7 = r1 * r2

r2 = 0 r2 = r2 + 1

r4 = r2 + r1

r9 = r4 + r8

Reaching definitions
Calculate GEN/KILL for each BB
Calculate IN/OUT for each BB
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Some Things to Think AboutSome Things to Think About
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Beyond Beyond LivenessLiveness or Upward Exposed Usesor Upward Exposed Uses
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Example Example –– Upward Exposed DefinitionsUpward Exposed Definitions

r1 = MEM[r2+0]
r2 = r2 + 1
r3 = r1 * r4

r1 = r1 + 5
r3 = r5 – r1
r7 = r3 * 2

r2 = 0
r7 = 23
r1 = 4

r3 = r3 + r7
r1 = r3 – r8
r3 = r1 * 2

BB1

BB2 BB3

BB4
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DU/UD ChainsDU/UD Chains
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Class Problem Class Problem –– Find the DU/UD ChainsFind the DU/UD Chains

r1 = 3
r2 = r3
r3 = r4

r1 = r1 + 1
r7 = r1 * r2

r2 = 0 r2 = r2 + 1

r4 = r2 + r1

r9 = r4 + r8


