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Source Program

Character File

Parse Tree
High−level Intermediate
   Language (HIL)

Procedure Call Graph
Procedure Annotations

Scalarization

Procedure Restructuring
Inlining
Cloning
Tail−recursion Elimination

High−Level Dataflow Optimization
Constant Propagation and Folding
Copy Propagation
Common Subexpression Elimination
Loop−invariant Code Motion
Loop Unswitching
Strength Reduction

Control Flow Graph
Dominator Tree
Interval Graph
SSA Graph

Partial Evaluation
Algebraic Simplification
Short−circuiting
Non−loop Strength Reduction
Format Compilation

Redundancy Elimination
Unreachable Code Elimination
Useless Code Elimination
Dead Variable Elimination

Dependence Vectors

Loop Preparation I
Loop Distribution
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Loop Peeling
Scalar Expansion

Loop Preparation II
Forward Substitution
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Array Alignment
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Loop Collapsing

Perfect Loop Nests
Induction Variables

Low−level Intermediate
    Language (LIL)

Loop Reordering
Loop Interchange
Loop Skewing
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Cycle Shrinking

Lexical Analysis and Parsing

Loop Post−Processing

Loop Fusion
Loop Distribution
Loop Spreading

Assembly Language

Micro−optimization
Peephole Optimization
Superoptimization

Assembly
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Object Files

Low−level Dataflow Optimization
Constant Propagation and Folding
Copy Propagation
Common Subexpression Elimination
Loop−invariant Code Motion
Strength Reduction of Ind.Var. Exprs.
Reassociation
Induction Variable Elimination

Low−level IL Generation

Low−level Redundancy Elimination
Dead Code Elimination
Useless Code Elimination
Dead Variable Elimination

Procedure Call Optimizations
Parameter Promotion
Leaf Optimization
Frame Collapsing

Code Generation
Software Pipelining
Scalar Replacement
Cross−Call Register Allocation

Executable Program

Instruction Cache Optimization
Code Co−location
Displacement Minimization
Cache Conflict Avoidance

Final Optimized Code
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