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1960’s 
•  computers very difficult to program 
•  programs easy to optimize 

Since 1980’s 
•  computers increasingly easy to program 
•  programs increasingly difficult to optimize 
 

Programmability 
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One country, one language 

Cheong Suk-Wai, A borderless world 
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PotC 

EAM Potential 
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PotC 
 bvec t_0 = bvec::full();
      for (int t_1 = iafrom; t_1 < iato; t_1 += fvec::VL) {
        ivec i_i_2 = ivec::set_consecutive() + ivec::set1(t_1);
        bvec t_2 = bvec::kand(bvec::full(), ivec::cmplt(i_i_2, ivec::set1(iato)));
        fvec::mask_scatter_double_zero(peratom_rho_sum, t_2, i_i_2);
        fvec::mask_scatter_double_zero(peratom_adjoint_rho_sum, t_2, i_i_2);
      }
      #ifdef _OPENMP
      #pragma omp barrier
 #endif
      fvec i_param_10 = (ONETYPE ? fvec::set1(this->param_cutoff) : fvec::mask_gather_double(t_0, ivec::setzero(), &this->param_cutoff));
      for (int t_3 = iifrom; t_3 < iito; t_3 += fvec::VL) {
        ivec i_i_3 = ivec::set_consecutive() + ivec::set1(t_3);
        bvec t_4 = bvec::kand(bvec::full(), ivec::cmplt(i_i_3, ivec::set1(iito)));
        fvec i_px_4 = fvec::mask_gather<4>(fvec::undefined(), t_4, ivec::mul_fwidth(i_i_3), &x[0].x);
        fvec i_py_4 = fvec::mask_gather<4>(fvec::undefined(), t_4, ivec::mul_fwidth(i_i_3), &x[0].y);
        fvec i_pz_4 = fvec::mask_gather<4>(fvec::undefined(), t_4, ivec::mul_fwidth(i_i_3), &x[0].z);
        ivec i_ty_4 = ivec::mask_gather(ivec::undefined(), t_4, ivec::mul_fwidth(i_i_3), &x[0].w, 4);
        fvec i_a_5 = fvec::setzero();
        ivec i_i_6 = ivec::setzero();
        ivec t_5 = ivec::mask_gather(ivec::undefined(), t_4, i_i_3, numneigh, 4);
        for (;;) {
          bvec t_6 = bvec::kand(t_4, ivec::cmplt(i_i_6, t_5));
          if (bvec::test_all_unset(t_6)) break;
          ivec i_a_7 = ivec::mask_gather(ivec::undefined(), t_6, ivec::mask_gather(ivec::undefined(), t_6, i_i_3, cnumneigh, 4) + (i_i_6), 
firstneigh, 4);
          fvec i_px_8 = fvec::mask_gather<4>(fvec::undefined(), t_6, ivec::mul_fwidth(i_a_7), &x[0].x);
          fvec i_py_8 = fvec::mask_gather<4>(fvec::undefined(), t_6, ivec::mul_fwidth(i_a_7), &x[0].y);
          fvec i_pz_8 = fvec::mask_gather<4>(fvec::undefined(), t_6, ivec::mul_fwidth(i_a_7), &x[0].z);
          ivec i_ty_8 = ivec::mask_gather(ivec::undefined(), t_6, ivec::mul_fwidth(i_a_7), &x[0].w, 4);
          fvec i_dx_9 = ((i_px_4) - (i_px_8));
          fvec i_dy_9 = ((i_py_4) - (i_py_8));
          fvec i_dz_9 = ((i_pz_4) - (i_pz_8));
          fvec i_rsq_9 = ((((((i_dx_9) * (i_dx_9))) + (((i_dy_9) * (i_dy_9))))) + (((i_dz_9) * (i_dz_9))));
          bvec t_7 = bvec::kand(fvec::cmpnlt((i_rsq_9), (((i_param_10) * (i_param_10)))), t_6);
          if (bvec::test_any_set(t_7)) {
            i_i_6 = ivec::mask_add(i_i_6, t_7, i_i_6, ivec::set1(1));
            continue;
          }

1177  
lines of code 
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function algorithm0(ml0::Array{Float64,2}, ml1::Array{Float64,2}, ml2::Array{Float64,2}, ml3::Array{Float64,1}, ml4::Array{Float64,1}) 
    start::Float64 = 0.0 
    finish::Float64 = 0.0 
    Benchmarker.cachescrub() 
    start = time_ns() 
 
    # cost 5.34e+08 
    # P_b: ml0, full, H: ml1, full, R: ml2, full, x_b: ml3, full, zk: ml4, full 
    ml5 = Array{Float64}(undef, 400, 400) 
    # tmp63 = (H P_b) 
    symm!('R', 'L', 1.0, ml0, ml1, 0.0, ml5) 
 
    # P_b: ml0, full, H: ml1, full, R: ml2, full, x_b: ml3, full, zk: ml4, full, tmp63: ml5, full 
    ml6 = Array{Float64}(undef, 400, 400) 
    # tmp62 = tmp63^T 
    transpose!(ml6, ml5) 
 
    # P_b: ml0, full, H: ml1, full, R: ml2, full, x_b: ml3, full, zk: ml4, full, tmp62: ml6, full 
    # tmp19 = (R + (H tmp62)) 
    gemm!('N', 'N', 1.0, ml1, ml6, 1.0, ml2) 
 
    # P_b: ml0, full, H: ml1, full, x_b: ml3, full, zk: ml4, full, tmp62: ml6, full, tmp19: ml2, full 
    # (L64 L64^T) = tmp19 
    LinearAlgebra.LAPACK.potrf!('L', ml2) 
 
    # P_b: ml0, full, H: ml1, full, x_b: ml3, full, zk: ml4, full, tmp62: ml6, full, L64: ml2, lower_triangular 
    ml7 = Array{Float64}(undef, 400, 400) 
    blascopy!(400*400, ml6, 1, ml7, 1) 
    # tmp70 = (tmp62 L64^-T) 
    trsm!('R', 'L', 'T', 'N', 1.0, ml2, ml6) 
 
    # P_b: ml0, full, H: ml1, full, x_b: ml3, full, zk: ml4, full, tmp62: ml7, full, L64: ml2, lower_triangular, tmp70: ml6, full 
    # tmp69 = (tmp70 L64^-1) 
    trsm!('R', 'L', 'N', 'N', 1.0, ml2, ml6) 
 
    # P_b: ml0, full, H: ml1, full, x_b: ml3, full, zk: ml4, full, tmp62: ml7, full, tmp69: ml6, full 
    ml8 = Array{Float64}(undef, 400, 400) 
    blascopy!(400*400, ml6, 1, ml8, 1) 
    # tmp77 = (-1.0 tmp69) 
    scal!(160000, -1.0, ml6, 1) 
 
    # P_b: ml0, full, H: ml1, full, x_b: ml3, full, zk: ml4, full, tmp62: ml7, full, tmp69: ml8, full, tmp77: ml6, full 
    ml9 = Array{Float64}(undef, 400) 
    # tmp72 = (H x_b) 
    gemv!('N', 1.0, ml1, ml3, 0.0, ml9) 
 
    # P_b: ml0, full, x_b: ml3, full, zk: ml4, full, tmp62: ml7, full, tmp69: ml8, full, tmp77: ml6, full, tmp72: ml9, full 
    # tmp271 = ((tmp69 zk) + x_b) 
    gemv!('N', 1.0, ml8, ml4, 1.0, ml3) 
 
    # P_b: ml0, full, tmp62: ml7, full, tmp69: ml8, full, tmp77: ml6, full, tmp72: ml9, full, tmp271: ml3, full 
    # tmp76 = ((tmp77 tmp72) + tmp271) 
    gemv!('N', 1.0, ml6, ml9, 1.0, ml3) 
 
    # P_b: ml0, full, tmp62: ml7, full, tmp69: ml8, full, tmp77: ml6, full, tmp76: ml3, full 
    # tmp81 = (P_b + (tmp77 tmp62^T)) 
    gemm!('N', 'T', 1.0, ml6, ml7, 1.0, ml0) 
 
    # tmp69: ml8, full, tmp76: ml3, full, tmp81: ml0, full 
    # Kk = tmp69 
    # x_a = tmp76 
    # P_a = tmp81 
 
    finish = time_ns() 
    return (tuple(ml8, ml3, ml0), (finish-start)*1e-9) 
end 
 

Linnea 



UMEÅ UNIVERSITY

Linnea 
Speedup 



UMEÅ UNIVERSITY

Thank you 
Speedup 


