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Mare Nostrum 4 - Barcelona Supercomputing Center
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“May 2018: Available now for “select” customers, Intel’s Xeon 
Scalable Gold 6138P processor with integrated Intel Arria 10 GX 
1150 FPGAs marks the first production CPU with a coherently 

interfaced FPGA, according to industry observers.”

https://en.wikichip.org/wiki/intel/xeon_gold/6138p   
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__attribute__((reqd_work_group_size(2048,1,1))) 
__kernel void rdft(__global float* restrict x, 
                   __global float* restrict lutrsin, 
                   __global float* restrict lutrcos) {

  int N = (get_global_size(0)-1)*2;
  int num_vectors = N;

  float X_real = 0.0f;
  float X_imag = 0.0f;

  float lutcos, lutsin;

  int ilut, n = get_global_id(0);

  for(int i=0; i<num_vectors; i++) {
   
    if (i == 0) {
      ilut = 0;
    } else if (i < n) {
      ilut = n*(n-1)/2+n+i;
    } else {    
      ilut = i*(i-1)/2+i+n;
    } 
            
    lutcos = lutrcos[ilut];      
    lutsin = lutrsin[ilut];

    X_real += x[i] * lutcos;
    X_imag -= x[i] * lutsin;
  }
   

(cont.)

  barrier(CLK_GLOBAL_MEM_FENCE);
  if(get_global_id(0) == 0) {
    x[0] = X_real;
  } else if(get_global_id(0) ==             
            get_global_size(0)-1) {
    x[1] = X_real;
  } else {
    x[get_global_id(0) * 2] = X_real;
    x[get_global_id(0) * 2 + 1] = X_imag;
  }
}

    

Rapid Discrete Fourier
Transformation with 

OpenCL kernel
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Kernel ALUTs FFs RAMs DSPs

rdft_c5gt_blank_ 52722 46925 366 0
23 10 30 0 [%]

Board interface 51152 45420 366 0
+
rdft 1570 1505 0 0

1 0 0 0 [%]

lut = look-up-tables for sin and cos instead of built-in functions
scal = scalar (float) variables instead of vector (float4)

FPGA resources occupancy report (Quartus Prime Standard 17.0)
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Kernel ALUTs FFs RAMs DSPs

rdft_c5gt_    
93301 109084 463 49
41 24 38 14 [%]

rdft_scal_c5gt_   72553 77945 454 16
32 17 37 5 [%]

rdft_lut_c5gt_      84171     97057     550       18
                    37        21        45        5      [%]

rdft_lut_scal_c5gt_    70690     73328     467       6
                       31        16        38        2      [%]

Board interface 51152 45420 366 0
+
Global interconnect 9588 10682 0 0
+
rdft 9950 17226 101 6

4 4 8  2 [%]
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