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A PHOTONIC QUANTUM COMPUTER SIMULATION SOFTWARE PLATFORM

Zoltan Kolarovszki, Péter Rakyta, Agoston Kaposi, Henrik Varga, Szabolcs Jocszik, Daniel Nagy, and Zoltan Zimboras

We 1ntroduce the Piquasso quantum programming framework, a full-stack open-source platform for the simulation and
programming of photonic quantum computers. Piquasso can be programmed via a high-level Python programming interface
enabling users to perform efficient quantum computing with discrete and continuous variables. Via optional high-performance
C++ backends Piquasso provides state-of-the-art performance in the simulation of photonic quantum computers. The Piquasso
framework 1s supported by an intuitive web-based graphical user interface where the users can design quantum circuits, rug
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Piquasso 1mplements a different set of calculations for
Python - C++ shared memory different computational models corresponding to certain
special cases, such as computations solely with pure states
or Gaussian states. The explicit use of these special cases
results 1n certain benefits, e.g. using Gaussian states are
generally faster than using Fock states.
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/[ Python }\/ \ | CBLAS high-level Python API the Piquasso simulation package is
MY ciounssa ?API Cr- library - \_ 4 coming with low-level C++ engines that can be optionally
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LA P P / The PiquassoBoost package unifies all the C/C++
CA‘VX kemel; components working behind the Piquasso API onto common
grounds by utilizing a general development framework
Python C garbage thread-safe, automatic garbage responsible for the management of data arrays.
collector - compatibility collector for numeric arrays Furthermore, it can off-load certain computations to an
(+ thread-safe containers) FPGA-based accelerator backend which operates according

to the Data-Flow Engine (DFE) paradigm.
Stable memory management without leaks.
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The Piquasso web application is a dynamic drag-and-drop circuit —_— : : : : : :
called the Composer, which can be used to compose quantum Gyl e e -

circuits. The created quantum program can be sent to the server
for stmulation. After the sitmulation, one can acquire information

about the particle number detection probabilities, the Wigner " D : g
function or the canonical momentum and position distribution. : : _
One can also export the generated data in a JSON file for further e 2
processing and the application even generates a Python code,

which could be run using the installed Piquasso/PiquassoBoost
libraries.
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