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Part 1 Introduction



Part 2 Basic Info : Why PALISADE?

BGV, BFV, CKKS
BinFHE (TFHE)

Serialization
Multiparty: Threshold HE
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Part 3 How to Use

PALISADE
C++

PALISADE
Python

templates
virtual functions
abstract classes
smart pointers

Personal
C++

Classes



Part 3 How to Use

Examples

(Install library)
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GOAL



Part 1 Introduction

N-bit-wide Reducing gate count
Eliminating unneeded bits

“Flattening”

1-bit-wide 

XLS toolchainTranslator



Part 1 Introduction

Modular in three ways



Part 1 Introduction

• Gate Operations
(AND, OR, NOT, …)

• Unlimited computations
without noise management
(Bootstrapping after every op)

TFHE



Part 2 Basic Info : How To Use

• Add #pragma at original C++ codes
• #pragma hls_top, #pragma hls_unroll yes

• BUILD files recognized by Bazel
• Transpiler Type:

TFHE (Single-Core), Interpreted TFHE (Multi-Core), bool (FHE X, for debugging)
• num_opt_passes: 

number of optimization passes to run on XLS IR



Part 2 Basic Info : Restrictions

“Data-Independent Code”

• Variable-length loop, array X
• Recursion X
• Pointers X
• Branch-and-bound optimizations X
• Early returns: not useful



Part 3 Examples

Total Time
by abseil::Now( )

CPU Time
by clock( )



Part 3 Examples

Total Time = CPU Time

Total Time * (9 ~ 11) = CPU Time

* 4 ~ 5 * 2

Single
Core

Multi
Core



Part 3 Examples

28 min..?
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Part 4 Desilo Analysis Functions 

1. Column Sum
Input: Sum Column, Apply Column
Returns: sum of sum_column[ i ] * apply_column[ i ]

2. Filter
Input: Column Array, Filter Array
Returns: filtered column array

3. Count
Input: Count Array (0 or 1)
Returns: number of 1

Variables
• num_opt_passes
• array size



Part 4 Desilo Analysis Functions 
Column Sum Filter

Count



Part 4 Desilo Analysis Functions 

• Success!

• Array Size ∝ Time
- time is required for TFHE

• num_opt_passes ≤ 2 is enough
But bigger is not always good…

Conclusions


