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Development of Simple and Effective Many-Core Architecture
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In the near future, high performance many-core processors will have dozens of hundreds of
cores. In this paper, we introduce the concept of a simple and effective many-core architecture
model. Then we propose the many-core architecture M-Core Ver.1.0 on this model and show
a sample source code for this architecture. Our evaluation results with our software simulator
SimMc show that M-Core architecture achieves good speedup for some benchmark programs.
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/***%% global variables ****%/
unsigned int value[Y_SIZE] [X_SIZE];
unsigned int n_val[Y_SIZE] [X_SIZE];

int wmain(int arge, char *args([l) {
MC_init (&id_x, &id_y, &rank x, &rank_y);
init (value);
MC_setidxy (&id[0], id x, id y - 1);

®No o s 0N

1 MC_barrier () ;

12 MC_clock (¢timestamp_start) ;

13

14 /*%%%% main loop ****%/

15 for (step = 0; step < STEPS; step++) {

16 /**** computation of n_val *#***%/

17 for (y = begin_y; y <= end y; y++)

18 for (x = begin_x; X <= end_x; X++)
10 n_vally] [x] =

20 (valuely] [x] + ... )/5;

21

2 J****% ypdate *rx/

2 for (y = begin_y; y <= end y; y++)

24 for (x = begin_x; X <= end X; X++)
2 valuely] [x] = n_vally] [x]

26

27 /*%%%% gynchronize (1) ****%/

2 MC_barrier () ;

29

30 // send to the upper core

3 if (id_y != 1)

2 MC_dma_put (id[0],

33 value [begln_y] + begin_x,
34 value [begin_y] + begin_x,
35 (end_x-begin_x+1) *sizeof (int),
£ sizeof (int), sizeof (int));
37 // send to the left core

38 cee

39

40 /**%%% gynchronize (2) *****/

@ MC_barrier () ;

42

s MC_barrier();

44 MC_clock (¢timestamp_end) ;

if (id x == 1 && id 1)
MC_printf ("elapsed cycles = %10d\n\n" ,
timestamp_end - timestamp_start);

MC_finalize();
return 0;

}
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