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Torus. Journal of Cryptology 2020.
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Easy to transform a computation graph

Recurrent Pattern

_ _ Enable simple analysis
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[CJP21] llaria Chillotti, Marc Joye, and Pascal Paillier. Programmable bootstrapping enables efficient homomorphic inference of deep neural networks. In CSCML 2021
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FHE Parameter
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LWE Ciphertext
dimension Modulus

f : (n, A, Q) > Ognc Using the lattice estimator

Security  Minimal standard

Security
level deviation
= Noise Model to track the
Correctness - R noise along the computation
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Cost Model as a surrogate
of the execution time

Efficiency




Let & = {Ajlig .7 up to a given py,

1
Oanc — f (n, /1, q) Noise bound
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1 message 1 ciphertext

CJP —
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[GBA21] A. Guimaraes, E. Borin, D.
Aranha. Revisiting the functional
bootstrap in TFHE. IACR Transactions possible parameters
on Cryptographic Hardware and
Embedded Systems
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Large Integers

CRT, radix, hybrid encoding

Failure Probability

AP and graph level

PBS Insertion

In Dot Product

WoP-PBS Analysis

LMP, this work

KS Position

CJP, CGGl, KS-free

Several KSK/BSK

CJP
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Better Cost Model Better Noise Model

In the paper: algorithmic complexities In the paper: from [CLOT21]

Multi Parameter Set Graph Comparison

In the paper: only one parameter set
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