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1 Background
Dynamic quantum code is an important exploration in the field of quantum
computing system architecture in recent years, specifically in the direction
of quantum error correction. It provides new methods and perspectives
for achieving the goal of fault-tolerant quantum computing. Unlike meth-
ods that perform complete global measurement and error correction, the
measurements in dynamic code are defined by a sequence of measurements,
where the encoding space and stabilizing codes dynamically change with
each logical time step, generating and maintaining logical qubits through
these dynamic transformations. Key features of dynamic code include the
Instantaneous Stabilizer Group (ISG), measurement sequence design, and
traceable measurement scheduling. This type of code combines quantum
error correction with dynamic evolution, making it highly attractive in re-
search. The earliest example is the Honeycomb Code [1]. Additionally,
dynamic codes with periodic measurement sequences are referred to as flo-
quet codes, which are the focus of our study.

The implementation and efficiency of error correction algorithms are critical
aspects of evaluating quantum error correction performance. For instance,
the well-known Surface code has seen extensive work on error correction
algorithms [2]. However, in contrast to the rapid theoretical advancements
in dynamic code, few have systematically explored the challenges related to
error correction algorithms for dynamic codes. Some papers have discussed
the theoretical properties of error correction in dynamic codes at an abstract
level [3]. While many papers include numerical results, they do not delve
deeply into the design of error correction algorithms. Whether dynamic code
can directly adopt existing designs from Surface code or requires additional
mechanisms remains an open question.

2 Task Description
1. Understand the fundamental principles of the Honeycomb Code.
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Dynamic code itself is an emerging field with many subcategories and
variants, and the Honeycomb Code is the earliest example. Reference
[1] briefly mentions the design of error correction algorithms when
introducing the Honeycomb Code. The main idea is to transform the
error correction problem into a lattice matching problem on a three-
dimensional lattice, which can be seen as an extension of the decoding
methods used in Surface codes.

2. Design and analyze decoding algorithms for dynamic codes.

You may choose a specific type of dynamic code, along with an error
model and relevant numerical parameters. In practical systems, the
error correction technique often requires extremely high computational
performance, so the algorithm must balance both runtime efficiency
and error correction capability. There are a number of relevant code
implementations on GitHub for reference, but most are exploratory
implementations by learners and may not be correct or efficient.
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