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MGR-SAT: A Multi-granularity Reconfigurable DSP Based on
Stream Architecture Template

YANG Qian-ming , WEN Mei, WU Nan , SU Hua-you , QUAN Wei , ZHANG Chun-yuan
(College of Computer, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: Facing the varying demand for digital signal processing applications, the existing solution including general-purpose

processor, DSP, ASIC and FPGA can not meet the requirements of cost, power consumption, performance and flexibility. To solve these

problems, this study combined the technologies of stream processing, and reconfigurable platform, and proposed A Multi-Granularity

Reconfigurable DSP based on Stream Architecture Template (MGR-SAT) . MGR-SAT uses stream processing techniques to decouple the

data on operations and memory access, offering a large-scale data parallel. Meanwhile it uses the reconfigurable technology to accelerate

the key algorithms and uses the platform technology to provide fast reconfiguration as well. The experimental results show that MGR-SAT

has a great potential to deliver high performance.
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Streamprog Test Multicore(String arg )§
int input0[128],

int input1[128];

int output0[128];

wn o

im_stream<im_int> a(128);
im_stream<im_int> b(128);
im_stream<im_int> ¢ (128);

N e

9. || streamLoadBin(input1,128,b); /ML

10: i;emelo(a,b,c); //SoftKemel, IZATECRA I

11: i%émell(c,d,lzs); /HardKemel, JZATEFRA |
12: .s.t.reamSaveBin(outputO, dy, IMRAFR

13: fér(int k=0;k<128k++){

14: cout << outputO[k]; //4ith, IZ4T7EScalar Core |
15: }

" loop _stream() { Kernel C
72 X stream int ai[], bi[]; ; ok
a>> aifi], b>>bifi]; i
¢ << aifi*bifi]; i

A F StreamC &
5 stream op

.|| im_stream<im_int> d (128);
8 streamL oadBin(input0,128,a);

| -
fit8(e_in(0, length/2), | iEER
e_in(length/2,length) ! Customer Lib
A C++ R e_out(0, length)); ! (Verilog 324
g<<e_out e—

SOFT_KERNEL kernel 0(
instream <int> ab, -~
outstream <int> ¢, 1
configurefile “kernel0.rc”) !
{ !

]

}

AR E X

}

HARD_KERNEL kernel 1
instream <int> e,

outstream <int>g,

parameter length )

int e_in[length], e out[length];
e in<<e,

}

K5 Rl
Fig.5 An example of program
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