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Abstract : Over these last years, applications such as telecommunications, signal processing, digital communication with
advanced features (Multi-antenna, equalization..) witness a rapid evaluation accompanied with an increase of user exigencies
in terms of latency, the power of computation… To satisfy these requirements, the use of hardware/software systems is a
common solution;  where  hardware  is  composed  of  multi-cores  and  software  is  represented  by  models  of  computation,
synchronous data flow (SDF) graph for instance. Otherwise, the most of the embedded system designers utilize Simulink for
modeling. The issue is how to simplify the c code generation, for a multi-cores platform, of an application modeled by Simulink.
To overcome this problem, we propose a workflow allowing an automatic transformation from the Simulink model to the SDF
graph and providing an efficient schedule permitting to optimize the number of cores and to minimize latency. This workflow
goes from a Simulink application and a hardware architecture described by IP.XACT language. Based on the synchronous and
hierarchical behavior of both models, the Simulink block diagram is automatically transformed into an SDF graph. Once this
process is successfully achieved, the scheduler calculates the optimal cores’ number needful by minimizing the maximum
density of the whole application. Then, a core is chosen to execute a specific graph task in a specific order and, subsequently, a
compatible C code is generated. In order to perform this proposal, we extend Preesm, a rapid prototyping tool, to take the
Simulink model as entry input and to support the optimal schedule. Afterward, we compared our results to this tool results,
using a simple illustrative application. The comparison shows that our results strictly dominate the Preesm results in terms of
number of cores and latency. In fact, if Preesm needs m processors and latency L, our workflow need processors and latency
L'< L.
Keywords :  hardware/software system,  latency,  modeling,  multi-cores  platform,  scheduler,  SDF graph,  Simulink model,
workflow
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