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Abstract

In this talk, we apply the alternating direction method of multipliers (ADMM) to solve the linear programming
(LP) relaxation of maximum likelihood decoding for error-correction codes in an efficient and parallelizable
manner. The core technical innovation is a novel characterization of the parity polytope, the fundamental convex
object of interest in relaxations of the single-parity-constraints used to describe, e.g., low-density parity-check
(LDPC) codes. In comparison to state-of-the art techniques based on message passing, our algorithm has
significantly stronger theoretical guarantees. These guarantees are especially pertinent to ultra-high-reliability
applications such as optical transport networks. As well as the basic theory and results I will detail our fixed-point
implementation in a field-programmable gate array (FPGA) and extensions beyond binary linear codes.
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