




















https://ezyang.github.io/stride-visualizer









































How to figure this out?
Build PyTorch with DEBUG=1,
set a breakpoint on
at::native::add, and look
at the backtrace!



static PyObject * THPVariable_add(PyObject* self_, PyObject* args, PyObject* kwargs)
{
  HANDLE_TH_ERRORS
  static PythonArgParser parser({
    "add(Tensor input, Scalar alpha, Tensor other, *, Tensor out=None)|deprecated",
    "add(Tensor input, Tensor other, *, Scalar alpha=1, Tensor out=None)",
  }, /*traceable=*/true);

  ParsedArgs<4> parsed_args;
  auto r = parser.parse(args, kwargs, parsed_args);

  if (r.idx == 0) {
    if (r.isNone(3)) {
      return wrap(dispatch_add(r.tensor(0), r.scalar(1), r.tensor(2)));
    } else {
      return wrap(dispatch_add(r.tensor(0), r.scalar(1), r.tensor(2), r.tensor(3)));
    }
  } else if (r.idx == 1) {
    if (r.isNone(3)) {
      return wrap(dispatch_add(r.tensor(0), r.tensor(1), r.scalar(2)));
    } else {
      return wrap(dispatch_add(r.tensor(0), r.tensor(1), r.scalar(2), r.tensor(3)));
    }
  }
  Py_RETURN_NONE;
  END_HANDLE_TH_ERRORS
}

static PyMethodDef torch_functions[] = {
  ...
  {"add", (PyCFunction)THPVariable_add, METH_VARARGS | METH_KEYWORDS | METH_STATIC, NULL},
  ...

  AutoNoGIL no_gil;
  return self.add(other, alpha);

File: torch/csrc/autograd/generated/python_torch_functions_dispatch.h



inline Tensor Tensor::add(const Tensor & other, Scalar alpha) const {
    return type().add(*this, other, alpha);
} File: aten/src/ATen/core/TensorMethods.h

Tensor TypeDefault::add(const Tensor & self, const Tensor & other, Scalar alpha) const {
    const OptionalDeviceGuard device_guard(device_of(self));
    return at::native::add(/* native_actuals */ self, other, alpha);
} File: build/aten/src/ATen/TypeDefault.cpp

Tensor add(const Tensor& self, const Tensor& other, Scalar alpha) {
  Tensor result;
  if (other.is_sparse()) {
    result = at::empty({0}, self.options());
    return native::add_out(result, self, other, alpha);
  }
  auto iter = TensorIterator::binary_op(result, self, other);
  add_stub(iter->device_type(), *iter, alpha);
  return iter->output();
} File: aten/src/ATen/native/BinaryOps.cpp







Tensor my_op_out_cpu(Tensor& result, const Tensor& self, const Tensor& other) {

  TORCH_CHECK(result.is_cpu() && self.is_cpu() && other.is_cpu());
  TORCH_CHECK(self.dim() == 1);
  TORCH_CHECK(self.sizes() == other.sizes());

  result.resize_(self.sizes());

  AT_DISPATCH_FORALL_TYPES(
    self.scalar_type(), "my_op_cpu", [&] {
      my_op_cpu_kernel<scalar_t>(result, self, other);
    }
  );
}

template <typename scalar_t>
void my_op_cpu_kernel(Tensor& result, const Tensor& self, const Tensor& other) {
  auto result_accessor = result.accessor<scalar_t, 1>();
  auto self_accessor = self.accessor<scalar_t, 1>();
  auto other_accessor = other.accessor<scalar_t, 1>();

  parallel_for(0, self.size(0), 0, [&](int64_t start, int64_t end) {
    ... self_accessor[i] ...
  });
}



- func: add(Tensor self, Tensor other, *, Scalar alpha=1) -> Tensor
  variants: function, method
  dispatch:
    CPU: add
    CUDA: add
    SparseCPU: add
    SparseCUDA: add
    MkldnnCPU: mkldnn_add

https://github.com/pytorch/pytorch/blob/master/aten/src/ATen/native/README.md

aten/src/ATen/native/native_functions.yaml



- name: add(Tensor self, Tensor other, *, Scalar alpha)
  self: grad
  other: maybe_multiply(grad, alpha)

tools/autograd/derivatives.yaml



#include <c10/util/Exception.h>

TORCH_CHECK(self.dim() == 1, "Expected self to be 1-D tensor, but "
                             "was ", self.dim(), "-D tensor")

#include <ATen/TensorUtils.h>

TensorArg result_arg{result, "result", 0}
          self_arg{self, "self", 1},
          other_arg{other, "other", 2};
CheckedFrom c = "my_op_cpu";
checkDim(c, self_arg, 1);



Tensor& abs_out(Tensor& result, const Tensor& self) {
  result.resize_(self.sizes());
  // ... the real implementation ...
}

Tensor abs(const Tensor& self) {
  Tensor result = at::empty({0}, self.options());
  abs_out(result, self);
  return result;
}

Tensor& abs_(Tensor& self) {
  return abs_out(self, self);
}



  AT_DISPATCH_ALL_TYPES(
    self.scalar_type(), "my_op_cpu", [&] {
      my_op_cpu_kernel<scalar_t>(result, self, other);
    }
  );

AT_DISPATCH_ALL_TYPES(TYPE, NAME, ...)
AT_DISPATCH_FLOATING_TYPES(TYPE, NAME, ...)
AT_DISPATCH_INTEGRAL_TYPES(TYPE, NAME, ...)
AT_DISPATCH_ALL_TYPES_AND(SCALARTYPE, TYPE, NAME, ...)



auto x_accessor = x.accessor<float, 3>();
float val = x_accessor[0][0][0];

#include <ATen/native/TensorIterator.h
auto iter = TensorIterator::Builder()
  .add_output(output)
  .add_input(input)
  .build();
binary_kernel(iter, [](float a, float b) {
  return a + b;
});

#include <ATen/native/cpu/Loops.h>
binary_kernel_vec(iter,
  [=](scalar_t a, scalar_t b) -> scalar_t {
    return a + alpha * b; },
  [=](Vec256<scalar_t> a, Vec256<scalar_t> b) {
    return vec256::fmadd(b, alpha_vec, a);
 });

CUDA: packed_accessor (gotcha: 32-bit!)

CUDA: gpu_binary_kernel



at::parallel_for(0, input_size, grain_size, [&](int64_t begin, int64_t end) {
  for (auto i = start; i < end; i++) {
    // ...
  }
});

#pragma omp parallel for private(i) if (input_size > grain_size)
for (i = 0; i < input_size; i++) {
  ...
}

critical? implement the locks yourself!



THTensor_wrap()

https://github.com/pytorch/pytorch/wiki/TH-to-ATen-porting-guide







https://github.com/pytorch/pytorch/issues

Port some code from TH to ATen!

Help us improve our documentation!

Help minimize reproducers on bugs!

Help us discuss design of new features!

Help answer questions on the forums!

Scratch your own itches!


