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To meet the increasing demand for computing performance, more and
more embedded systems deploy multi-core architectures to achieve this aim.
Because of the diversity of architectures, multi-core architectures are usually
classified into two categories: homogeneous multi-core and heterogeneous
multi-core.  Since  heterogeneous  multi-core  architecture is an
application-specific design, it has advantages in terms of computing
performance and power consumption on many applications. These advantages
are exactly what most of the embedded systems need. Nevertheless, due to the
lack of software development tools, it is difficult to develop and execute
programs on an embedded heterogeneous multi-core system. This motivates us
to design and implement a source-to-source compiler to assist a programmer to
properly assign each DOALL loop within an application on one type of

processor cores.

Keyword: embedded systems, multi-core processors, heterogeneous multi-core
architecture, compiler, code static partition/allocation/scheduling, process

dynamic allocation/scheduling
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int main (int argc, char **argv) { NB
int i, j, k;

NB

initialize(A, B, C);

for (i=0; 1 < NB; i++) B
for (J=0; j < NB; j++)
for (k=0; k < NB; k++)
[block_addmultiplyl( CLilLi1. ALi1[KI. BLKILID:

> \

M#praqma css task input(A, B) inout(C)

|static void block_addmultiply( float C[BS][BS], float A[BS][BS].
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int i, j, k;
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task A 3 dependence B fiehtasks g e FR 7 >a T task A #7F ¢ data
Ple g AA e o PPEID R ER A LT G 2 FSPEF i@ o o
| PPElib ¢ #-task A 3| - & i=7|(queue) ¥ »3& task A & FH s H 7R 4
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11



data renaming &1 ¥4 gt R 4o ipd data £ B |- 7P memory %

% 7| data hazard fi2* 15 > £ #-i3 4t data /£ PF < memory =% & v main
T

memory ® -
PPE
1
main thread : Helperthread
1
: CellSs PPE lib
i H
' : ' SPE,
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