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A Method on Software Pipelined Parallelism for Data Flow Programs
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Abstract Data flow programs have been widely used in multimedia, image process and signal
processing domains. Multi-core processor provides plenty of computation resources for applica-
tions. It is significant to exploit the parallelism of data flow programs for real-time media applica-
tion on multi-core processor. This paper proposes a method on software pipelined parallelism for
data flow programs. The computation resources, communication resources and storage resources
of the software pipelining schedule are modeled as an integer linear programming formulation
which achieves the maximum throughput while minimizing the communication overhead. The au-
thors implement the method above for DFBrook data flow programs on Cell processor. The ex-
perimental results show that the software pipelined method obtains good performance and reduces

the communication overhead.
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kernel void KA(stream float vec_a(8), stream float
vec_b(8), out stream float vec_result(8)){-+-}
kernel void KB(stream float vec(8), out stream float
result(1)) {+++}

main() {

float data_matrix[ 647];

float data_vector[ 8];

stream float matrix(), vector();

stream float tempmv(), result();

streamfor(+++) {

streamRead(matrix, data_matrix,64) ;
streamRead(vector,data_vector,8) ;

KA (matrix, vector, tempmv) ;

KB(tempmv,result) ;

streamWrite(result, data_result,8) ;)

}
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tion model and centralized memory structure. Domain specific
programming like Dataflow Programming Model combines
the features of media applications and programming langua-
ges to simplify programming and provide the compiler a lot of
parallelism optimization for multi-core processor. However,
a large number of media processing applications have real-
And the performance obtained through

time requirements.

parallel execution can be overshadowed by the costs of com-
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munication and synchronization. To deal with the real-time
requirement and the code efficiency, the authors systemati-
cally do the research on the key compilation technology for
dataflow programs on multi-core processor.

In order to exploit the parallelisms of data flow pro-
grams on multi-core processors, a method on software pipe-
lined schedule is proposed for real-time data flow programs.
In the software pipelining schedule, the computation re-
sources, communication resources, memory resources and
the stage assignment of software pipelining are formulated in
a unified model and presented as an integer linear program-
ming problem. The schedule model is implemented to formu-

late the schedule for DFBrook on Cell architecture. And a

comparison with other schedule methods has demonstrated
the performance superiority of the proposed method.
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