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Abstract

Coarse-Grained Reconfigurable Architectures (CGRAs) have become popular in recent
times as the increased transistor densities have enabled greater integration of increasingly
complex “compute cores”. These devices pack massive compute power and can be effec-
tively used to build efficient solutions for applications which have a significant degree of
parallelism. In many cases, these CGRAs are also partially reconfigurable. Clearly to make
effective use of these highly “parallel compute platforms”, a good mapping flow is required
to map the parallelism that is present in a target application. We propose an optimal
mapping flow which also exploits the partial reconfiguration property of modern CGRAs.
Hence this algorithm is not only suitable for applications which can be accommodated in
the available silicon but also for larger applications (or a set of applications) which need
more area than that provided by the CGRA platform. In this work partitions of the ap-
plication are mapped partially and dynamically (during the life time of the application)
onto the platform. While in most mapping flows, “scheduling”, “binding” and “place &
route” steps are carried out in sequence, our proposed mapping flow integrates all three
steps in one “mapping” step using an Integer Linear Problem formulation. The algorithm
is implemented using TOMLAB/CPLEX toolbox and we assess its efficacy on a set of 40

synthetic task graphs and some real life multimedia applications.

In a multi-processing fabric like CGRA, tiles work in parallel and in a pipelined manner.
Therefore processing the application task graph to redistribute the tasks to the nodes can
be taken as a preprocessing step to the mapping problem. We deal with this problem in
the thesis by proposing algorithms for rebalancing. We implement the proposed mapping
flow on a Xilinx XUPV5 FPGA board. This platform is used to implement a 2D mesh
of processing elements (tiles) alongwith a main controller. The main controller provides
new content to the tiles. The context switch between snapshots is also controlled by the
controller using two levels of handshaking. Further, to validate our approach, we integrate

it to a mapping flow named Daedalus.
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