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Programmability

1960’s
« computers very difficult to program
* programs easy to optimize

Since 1980’s
- computers increasingly easy to program
« programs increasingly difficult to optimize
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“Good old days”




One country, one language
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Kk := PRHT(HPPHT + R)™% X7 i= x¢ + Ki(zi — HxP); P{ = (I — KxH) Py
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Kk := PPHT(HPPHT + R)™1; x7 := x? + Kik(zx — Hx?); P2 := (I — KxH) P}
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Kic = PPHT(HPZHT + R)™% ¢ = x¢ + Ki(zx — Hx¢): Pf == (I — Kk H) Py
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Ki := PPHT(HPZHT + R)™Y X = x¢ + Ki(zk — HxQ): PP == (I — KxH) P}
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Ki .= PPHT(HPPHT + R)™1; x2 := xP + Ki(zx — Hx?); P2 := (I — KkH) P}
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Kk := PRHT(HPPHT + R)™% X7 i= x¢ + Ki(zi — HxP); P{ = (I — KxH) Py
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EAM Potential

PotC

parameter cutoff = file(1l);
parameter grid_size_rho = file(2);
parameter grid_size = file(3);
parameter rho(i : atom_type; j : atom_type; r :
— distance) =
spline_grid(rho, 3, 0, grid_size, 3);
parameter F(i : atom_type; r : real) =
spline_grid(F, 3, 0, grid_size_rho, 1);
parameter phi(i : atom_type; j : atom_type; r :
— distance) =
spline_grid(phi, 3, 0, grid_size, 3);

peratom rho_sum(i : atom) = sum(j : neighbors(1i,

< cutoff)) rho(i, j, r(i, j));

energy sum(i : all_atoms) F(i, rho_sum(i));

energy sum(i : all_atoms) sum(j : neighbors_half(i,

< cutoff)) phi(i, j, r(i, j)) 7/ r(i, j);



PotC

bvect_0=bvec::full(y;
for ¢cintt_1-iafrom; t_1 iato; t_1 +=fvec::VL){

iveci_i_2 =ivec::set_consecutive()+ivec::setl(t_1y; 1177
bvect_2=bvec::kand(bvec::full), ivec::cmplt(i_i_2, ivec::setl iato))); .
fvec::mask_scatter_double_zero peratom_rho_sum, t_2,i_i_2y; llnes Of COde
fvec::mask_scatter_double_zero peratom_adjoint_rho_sum, t_2,i_i_2);

}
#ifdef _OPENMP
#pragmaomp barrier
#endif
fveci_param_10=ONETYPE? fvec::setl this-,param_cutoff,: fvec.:mask_gather_double t_0, ivec::setzero(), &this—;param_cutoff);
for (intt_3 =iifrom; t_3 (iito; t_3 +=fvec::VL,{
iveci_i_3 =ivec::set_consecutive()+ivec::setl(t_3);
bvect_4 =bvec::kand bvec::full¢), ivec::cmplt(i_i_3, ivec::set1iitoyy;
fveci_px_4 =fvec::mask_gather4y fvec::undefined(), t_4, ivec::mul_fwidthi_i_3), &xr01.x;
fveci_py_4 -fvec::mask_gather4fvec::undefined( ), t_4, ivec::mul_fwidth(i_i_3), &xi01.y);
fveci_pz_4 -fvec::mask_gather4,fvec::undefined ), t_4, ivec::mul_fwidth¢i_i_3, &x(01.z);
iveci_ty_4 -ivec.:mask_gathercivec::undefined(), t_4, ivec:: mul_fwidth¢i_i_3, «x(01.w, 4);
fveci_a_5=fvec::setzero(;
iveci_i_6-=ivec::setzero»,
ivect_5 =ivec::mask_gathercivec::undefined(), t_4, i_i_3, numneigh, 4;
for i
bvect_6 -bvec::kandt_4, ivec::cmplt(i_i_6,t_5));
if (bvec::test_all_unsett_6,) break;
iveci_a_7 -ivec::mask_gathercivec::undefined(), t_6, ivec::mask_gathercivec::undefined(), t_6, i_i_3, cnumneigh, 4, + (i_i_6),
firstneigh, 4);
fveci_px_8 -fvec::mask_gather4,fvec::undefined(), t_6, ivec:: mul_fwidth(i_a_7), &x01.x;
fveci_py_8 - fvec::mask_gather4, fvec::undefined(, t_6, ivec::mul_fwidth¢i_a_7), &xi01.y);
fveci_pz_8 -fvec::mask_gather4,fvec::undefined ), t_6, ivec::mul_fwidth¢i_a_7, &x(01.z);
iveci_ty_8 -ivec::mask_gathercivec::undefined(), t_6, ivec.: mul_fwidth¢i_a_7,, &x01.w, 4,
fveci_dx_9=(d_px_4)-(i_px_8)y;
fveci_dy_9-(i_py_4)-(_py_8)),
fveci_dz_9=((i_pz_4, (i_pz_8)y;
fveci_rsq_9=cccd-dx_9)* (i_dx_9y))+(d-dy_9)* (i_dy_9)))))+ (((i-dz_9)* (i_dz_9))));
bvect_7 = bvec::kand fvec::cmpnlt(i_rsq_9), ((¢i_param_10,* ci_param_10yy), t_6;
if (bvec::test_any_set(t_7)){
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Linnea

Kalman Filter

Ki := PPHT(HP}HT + R)™;
X = x,’j + Ki(z — Hxllz);
P? := (I - KgH) P}

Ky € R™™; P} € R™", SPD;
H € R™" SPD; R € R™*™ SPSD;
xp € R™1 z; € R™1; n = 400; m = 500



function algorithmo(mlo::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 Llnnea
# P_b: mlo, full, H: mla, full, R: ml2, full, x_b: ml3, full, zk: mlg, full
ml5 = Array{Float64}(undef, 400, 400)
#tmp63 = (HP_b)
symm!('R', 'L, 1.0, mlo, ml1, 0.0, ml5)

# P_b: mlo, full, H: ml1, full, R: ml2, full, x_b: ml3, full, zk: mlg, full, tmp63: mls, full
ml6 = Array{Float64}(undef, 400, 400)

# tmp62 = tmp63"T

transpose!(ml6, mls)

# P_b: mlo, full, H: ml1, full, R: ml2, full, x_b: ml3, full, zk: mlg, full, tmp62: ml6, full
# tmp19 = (R + (H tmp62))
gemm!('N', 'N', 1.0, ml1, ml6, 1.0, ml2)

# P_b: mlo, full, H: ml1, full, x_b: ml3, full, zk: mlg, full, tmp62: ml6, full, tmp19: ml2, full
# (L64 L64"T) = tmp19
LinearAlgebra. LAPACK.potrf!('L', ml2)

# P_b: mlo, full, H: ml1, full, x_b: ml3, full, zk: mlg, 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)
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Test problems
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