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In this paper, we describe a processor design and the optimization of evaluation application programs for The 1st 

IPSJ SIG-ARC High-Performance Processor Design Contest. 
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 Contest Processor LAPP 

Brach predictor gshare gshare 

Return address stack 8-entry 8-entry 

Decode width 

( instruction/cycle ) 
4 8 

General register file 32-entry, 11R5W 32-entry, 11R5W 

Media register file none 32-entry, 7R4W 

Function Unit 

3 ALU 
1 BRC 
1 EAG 
1 LSU 

3 ALU 
1 BRC 
1 EAG 
1 LSU 

4 MEDIA 
Data transfer speed 

( byte/cycle ) 
8 8 

Instruction level 1 cache 1 way, 4KB 4 way, 16KB 

Data level 1 cache 1 way, 4KB 4 way, 16KB 

I1$ and L1$ cache line size 64 byte 64 byte 
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310_sort, 320_mm, 330_stencil,  

340_spath 320_mm

 

320_mm init_data 2

n n int a[n*n] b[n*n]

c[n*n]  

 
 
/* ----- Initialize ----- */ 
    int d = 0; 
    for (y=0; y<n; y++) { 
        for (x=0; x<n; x++) { 
            a[n*y+x] = init_data[d    % (64*1024)]; 
            b[n*y+x] = init_data[(d+1) % (64*1024)]; 
            c[n*y+x] = 0; 
            d +=2; 
   } 
    } 
/* -----  main kernel ----- */ 
    for (y = 0; y < n; y++) { 
        for (x = 0; x < n; x++) { 
            for (i = 0; i < n; i++){ 
                c[n*y+x] += a[n*y+i] * b[n*i+x]; 
            } 
      } 

} 
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/* ----- Initialize ----- */ 
     int d = 0; 
    for (y=0; y<n; y++) { 
        for (x=0; x<n; x++) { 
            b[n*x+y] = init_data[(d+1) % (64*1024)]; 
            c[n*y+x] = 0; 
            d +=2; 
         } 
     } 
 
/* -----  main kernel ----- */ 
 for (y = 0; y < n; y++) { 
        for (x = 0; x < n; x++) { 
              for (i = 0; i < n; i++){ 

         c[n*y+x] += init_data[(2*(n*y+x))%(64*1024)] 
         * b[n*x+i]; 
             } 
         } 
      } 
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IPC Instruction per Cycle L1

 

4 IPC n=32, 64, 128, 256, 512
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a
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1)  Devisetti Venkata Rama Naveen

: 

. D,  J95-D(9) pp.1729-1737 (2012). 
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