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About CLAD

Clang based c++ plugin

Provides a tool for applying automatic
differentiation

Applications



CLAD Status

Supports member functions (including template classes)
Supports functors

Supports mixed derivatives

Supports n-th order derivatives

Constant folding



Demo
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class SimpleExpression {
float x, v;
0)U]0)|[e5
SimpleExpression(float x, float y) : x(x), y(y) {}
float operator()(float x, float y) { return x * x + y * y;}

};
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clad::differentiate(&SimpleExpression::operator(), 0);
clad::differentiate(&SimpleExpression::operator(), 1);
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float operator_call_dx(ﬂbaf'x; float y) { float operator call dx(float x, float y) {
return(1.F*x+x*1F)+ (0O.LF*y+y"~ return (x + x);
0.F)); }

h
float operator call dy(float x, float y) {
float eperator_call_dy(float x, float y) { return (y + y);
return (O.LF *x+x*0.F)+ (1.F*y+y~* }
1.F));
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1_dx(float x, float y) {

return (x + x)

float g_1_dy(float x, float y) {
return 1.F

float g

}
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float multiplication_dx(float x) {
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float f(float x, float y) {
retlmix X +y * v
J

auto f1_dx clad func = 6Iéd::differentiate(f1, 0);

.,
%,

7

auto f1_dx dy clad fun_c = clad::differentiate(f1_dx, 1);

float i1 _dx(float x, float y) {

return (1.F *x+x*1.F)+ ((0.F "y +y
*0.F));
}

float i1 _dx_dy(float x, float y) {

return ((O.F *x+ 1.F * 0.F) + ((O.F *
1.F+x*0.F)+ (((0.F*y+O0.F *1.F) +
(1.F*0.F +y * 0.F))));

float f1_dx(float x, float y) {
return (x + x);

float f1_dx dy(float x, float y) {
return (0.F);
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float test_2(float x, float y) {
[etumix = X +y = i
}

%,f %

clad: dlfferentlate<3>(test 221

float test._ 2 dy(float x, float y) {
eturni(OF * x +x * O.F) + (1.F "y + v * 1.F));
Y

float test 2 d2y(float x, float y) {

return ((0.F * x + 0.F * 0.F) + ((0O.F * O.F + x * 0.F))) +
((O.F*y+1.F*1.F)+ (1.F*1.F +y * 0.F)))));
}

float test 2_d3y(float x, float y) {

return (((0.F *x + 0.F * 0.F) + ((0.F * 0.F + 0.F * 0.F))) +
((((0.F *0.F + 0.F * 0.F) + ((0.F * 0.F + x * 0.F)))))) + ((((((0.F *
y+0.F*1.F)+(0.F*1.F+1.F*0.F))+ (((C.F*1.F+1.F*
?-F) +((1.F " 0.F +y* 0.F)))N))):;
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float test 2 dy(float x, float y) {
return (y + y);
¥

float test 2 d2y(float x, float y) {
return (1.F + 1.F);
}

float test 2 d3y(float x, float y) {
return (0.F);
}
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double heat_equation_fljné(double X, double y, double z, double t) {

return sin(x) + sin(y) + sin(z) +t * t;
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O] heat_equation(dduble X, , double y, double z, double t) {

floata = 1.4;

auto heat equation_dt = clad::differentiate(heat_equation_func, 3)

auto heat. equation_d2x = clad::differentiate<2>(heat_equation func, 0);
auto heat _equation_d2y = clad::differentiate<2>(heat _equation func, 1);
auto heat. equation_d2z = clad::differentiate<2>(heat_equation_func, 2);
return heat _quation_dt.execute(x, y, z, t)==a *
(heat_quation_d2x.execute(x, y, z, t) + heat _quation d2y.execute(x, y, z, t)
+ heat quation_d2z.execute(x, v, z, 1));
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Future work

Derive function taking vector of points

Implement second and higher order mixed
derivatives
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