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Lecture 10

Unfolding and Folding Transformations
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Outline

• Unfolding Transformations

• Unfolding Algorithm and Properties

• Application: Sample Period Reduction

• Application: Parallel Processing

• Folding Transformations

• Introduction and Example

• Algorithm: Folding for Register Minimization

• Lifetime Analysis

• Forward-Backward Register Allocation

• Algorithm for Folding (using lifetime analysis and forward-backward 

allocation)

• Example of Algorithm
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Reading

• Unfolding

• Parhi, VLSI Digital Signal Processing Systems

• Chapter 5 

• Folding

• Parhi, VLSI Digital Signal Processing Systems

• Chapter 6
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Unfolding
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Unfolding

• Unfolding is a technique used to create a new DSP 

program/structure which describes more than one 

iteration of the original program

• Unfolding is also known as loop unrolling
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Unfolding

Source: Parhi

T∞=2/1= 2ut
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Unfolding Algorithm

Source: Parhi
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Properties of Unfolding

Source: Parhi
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Applications of Unfolding

Source: Parhi
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Case 1

Source: Parhi
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Case 2

Source: Parhi
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Parallel Processing

Source: Parhi
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Folding
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Folding

Source: Parhi
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Folding Transformation

Source: Parhi
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Folding Set

Source: Parhi
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Folding Example

Source: Parhi
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Retiming for Folding

Source: Parhi
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Register Minimization Technique

Source: Parhi
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Lifetime Analysis 

Source: Parhi
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Lifetimes

Source: Parhi
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Circular Lifetime Chart

Source: Parhi
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Forward-Backward Register Allocation

Source: Parhi
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Steps for Forward-Backward

Source: Parhi
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Example: Forward-Backward

Source: Parhi
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Matrix Transposer

Source: Parhi
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Register Minimization in Folded Architectures

Source: Parhi
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Example cont'd

Source: Parhi
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Folded Architecture Solution

Source: Parhi


