
 

Quantum Compilation – Syllabus 
 

Quantum computing is a computational model able to bring drastic changes in a wide 
spectrum of fields: high-performance computing, chemistry, cryptography, machine 
learning... There is however an important gap between the mathematical presentation of a 
quantum algorithm and its concrete implementation details: This course aims at presenting 
and highlighting the issues at stake. To illustrate the situation, we shall consider a non-trivial 
example: HHL, an algorithm aiming at solving linear systems of equations. The algorithm 
requires several building blocks: Hamiltonian simulation, Trotterization, Phase Estimation, 
and oracle encodings. We will discuss the compilation of each of these constructions with a 
focus on time and space resource estimation, with a discussion on the effectiveness of the 
algorithm depending on the underlying structure of the chosen linear system. 

Rough sequencing of the 8x3h sessions of the course: 
 
1 - The computational model of quantum circuits, QFT and QPE. 
 
2 - The HHL algorithm. 
 
3 - Lab session: coding HHL with QisKit. 
 
4 - Compilation of Hamiltonian Simulation and Trotterization: 
    presentation and discussion of the tradeoffs 
 
5 - Lab session 
 
6 - Compilation of oracles: presentation and discussion of the tradeoff 
 
7 - Lab session 
 
8 - Coming back to HHL : lessons learnt, and discussion of other aspects such as: code 
optimization, hardware constraints, qubit layout, etc. 
 
 


