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▪ Discretization / Geometry

▪ Time stepping: uniform, staggered, variable



▪ Existing solutions largely rely on embedding or metacode
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▪ Location: Vector Expression Templates

– arbitrary dimension

– real/complex coordinate

– automatic SIMDization

▪ Value: arbitrary type

– C++ templates

– Type list metaprogramming
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template<typename O_TP, typename I_TP=O_TP, typename CONFIG=default_config>

class sampler_gauss {

public:

using OTYPE      = O_TP;

using ITYPE      = I_TP;

using REAL       = typename CONFIG::REAL;

using INT        = typename CONFIG::INT;

using point_type = typename CONFIG::point_type;

sampler_gauss( REAL r_, REAL h_ ) :

r(r_), h(h_),

nh(std::pow(2*PI*h,-0.5*CONFIG::D)) {}

template<template<typename,typename> class CONTAINER>

inline OTYPE filter( point_type focus, 

const CONTAINER<ITYPE,CONFIG> &data_points ) const {

REAL  wsum = 0;

OTYPE vsum = 0;

for(INT i = 0 ; i < data_points.size() ; i++) {

auto d = (focus-data_points[i].first).normsq();

if ( d < r*r ) {

REAL w = nh * std::exp( (-0.5/h) * d );

vsum += data_points[i].second * w;

wsum += w;

}

}

if ( wsum ) return vsum / wsum;

else return 0.;

}



•

•

• protocol://domain/interface

•

•



•
•

01001101

11010101
11010101

11010101

01001101
01001101

01001101

01001101

11010101
11010101

11010101

01001101
01001101

01001101



•
•

•

•

•
•



•

• 𝑂(𝑁2)

•

•
•

•

•



/********** DPD **********/

For t = 0:dt:T

For each particle i

If WithinSendRegion(i)

MUI::Push("vx", coord[i], velx[i])

MUI::Commit(t)

Force Eval, Integrate...

tSPH = Floor(t,50dt)

For each particle i

If WithinReceiveRegion(i)

Ss = Quintic(rSPH, hSPH)

St = ExactTime

vx[i] = MUI::Fetch

("vx", coord[i], tSPH, Ss, St)

If t % 50dt = 0

MUI::Forget(t-50dt)

/********** SPH **********/

For t = 0:50dt:T

For each particle i

If WithinSendRegion(i)

MUI::Push("vx", coord[i], velx[i])

MUI::Commit(t)

Force Eval, Integrate...

For each particle i

If WithinReceiveRegion(i)

Ss = Quintic(rDPD, hDPD)

St = AverageOver(50dt)

vx[i] = MUI::Fetch

("vx", coord[i], t, Ss, St)

MUI::Forget(t)



template<class T> swap( T &a, T &b ) {
T tmp = a; a = b; b = tmp;

}

template<class T> struct adder {
T sum = 0;
T accumulate( T v ) {

return sum +=  v;
}

};

using

using
typedef

// brings in iostream etc. 
using namespace std; 

// create type alias
using real = double;

// create class alias
using real_adder = adder<real>;

// create templated alias
template<class T, int N> struct fft;
template<class T> using fft_48pts = 
fft<T,48>;

operator ()

struct RNG {
int state = 0x0;
double operator () (bool peek = 

false) {
if (peek) return state;
else return peek = peek * 

0x1234 + 0x4321;  
}

};

auto log3 = [&] (double x) {
return log(x) / log(3.0);

};
double a = log3( 9.0 ); // a = 2



cp -r /opt/hands_on ~

scp -r summer@ytang.dyndns.org:/opt/hands_on local_path



LICENSE-Apache-v2

LICENSE-GPL-v3
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#include "../mui/mui.h"

int main( int argc, char ** argv ) {

using namespace mui;

uniface1d interface( argv[1] );

printf( "domain %s pushed value %s\n", argv[1], argv[2] );

interface.push( "data", 0, atof( argv[2] ) );

interface.commit( 0 );

double v = interface.fetch( "data", 0, 0,

sampler_exact1d<double>(),

chrono_sampler_exact1d() );

printf( "domain %s fetched value %lf\n", argv[1], v );

return 0;

}





for k steps

| push ‘send’ grid points

| commit

| fetch ‘receive’ grid points

| for all i:

| | ui = ui + k / h2 * Du

| end

end

for k steps

| push ‘send’ particles

| commit

| fetch ‘receive’ particles

| for all i

| | for all j

| | | fluxij = ...

| | end

| end

end



for k steps

| push 4 points near the boundary

| commit

| fetch 1 point from the coarse solver

| for all i:

| | ui = ui + k / h2 * Du

| end

end

for k steps

| push 1 point near the boundary

| commit

| interpolate 1 point from the fine 
solver using a Gaussian kernel

| for all i:

| | ui = ui + k / h2 * Du

| end

end




