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Context

A process network is a collection of pure functions communicating through channels. Process
networks are a natural intermediate representation for hardware compilation: the front-end
extracts the parallelism and derive the process network. Then, the back-end maps the process
network to hardware. In this internship, we propose to focus on the compilation of channels to
hardware.

Compiler optimizations for parallelism and data locality restructure deeply the execution
order of the program, hence the read/write patterns in communication channels. This breaks
most of the FIFO channels, which have to be reimplemented with addressable buffers. Expensive
hardware is then required to enforce synchronizations, which often results in dramatic perfor-
mance loss. We have proposed an algorithm to reorganize the channels [1] so the FIFO broken
by a loop tiling can be recovered. We have proven this algorithm to be complete over DPN [2],
a constrained family of process networks.

Objectives

The goal of this internship is to study the completeness of FIFO recovery on general process
networks. Does there exists an algorithm to recover the FIFO broken by any tiling transforma-
tion? In the positive case (our belief), find an algorithm and prove the completeness. Otherwise,
point out the fundamental reasons why such an algorithm can never exists.

e Study several polyhedral programs where the technique developed in [1] did not work, and
analyze the causes.

e Propose a complete algorithm + proof of completeness. Or, prove that such an algorithm
can never exist.

e In the positive case, implement and test your algorithm. The approach will be validated
experimentally on the benchmarks of the polyhedral community [3].

Requirements. Notions in compilers and parallelism
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