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• Boolean-branch FHE

• Using the 4b model

• Best trade-off: Space and Complexity 
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Torus Fully Homomorphic Encryption (TFHE)



• Arbitrary LUT evaluation during bootstrap
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TFHE: Negative Look-up Table
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String similarity scoring

• Score the similarity between string
• The lower the score, the more similar

• Basis for: 

DNA Matching OCR CorrectionName matching



String comparison

• How close are two strings?

• Natural measure

• “John Doe” vs. “Jon Doe”

• Hamming distance: 6 difference

• Edit distance: 1 difference
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Edit distance

• “John Doe” vs. “Jon Doe”

• Edit distance: 1 difference

• Minimal number of operations

• Deletion

• Insertion

• Substitution
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• Build up matrix for each substring

How to compute: Wagner Fisher
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sabaton→ sabbath



How to compute: Myers

• Idea: difference between each matrix cell is max 
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How to compute: Myers

• Idea: difference between each matrix cell is max

•

• ⟹ 18 different input

• ⟹ Only have 16 elements in our LUT …
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• Use part of the negative space

• Output function: 

How to compute: Myers
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Conclusion

• Still calculate the complete matrix

• Calculate each cell using only one LUT
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ASCII: 7 bit
Encoding
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Results: Theoretical reduction

• ASCII encoding

• Reducing per cell:              PBS 

• Additional optimised equality 
checking:             PBS 

• Reduction of         per cell 
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Result: Practical
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Conclusion

• faster compared to Concrete compiler

• Still need for manual conversion of algorithms

• Left out of presentation: 

• Skipping part of matrix

• Optimised equality checking

• Noise analysis through matrix

• Comparing unencrypted to encrypted string

• Approximate calculation
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