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std: :vector<torch::Tensor> swlinear_ backward(

torch: :Tensor grad_ output,

torch::Tensor input,

torch: :Tensor weight) {

auto N = weight.size(0); // output features
auto K = weight.size(1l); // input features
auto M = input.numel() / K; // batch

// dx = dy * W

auto d_input = torch::zeros_like(input);

// dw = dyT * X

auto d_weight = torch::zeros_like(weight);

// get raw data pointer

auto dx = d_input.data_ptr();
auto dw = d_weight.data_ptr();
auto dy = grad_output.data_ptr();
auto x = input.data_ptr();

auto w = weight.data_ptr();

// call op kernel impl
0);
0);

swptex mm(dy, x, dw, N, K, M, 1,
swptex mm(dy, w, dx, M, K, N, O,

return {d_input, d_weight};

Il pybind11 455 5] Python i

PYBIND11 MODULE (TORCH_EXTENSION NAME, m) {

m.def ("swlinear_ forward", &swlinear_forward,

m.def ("swlinear backward", &swlinear_backward,

TE swops H 4 5 U1 5 557 A% S B

"swLinear forward");

"swLinear backward");



1l extern SLAVE_FUN(sw_slave_mm_AB) (swptex_mmPara_t);
2 extern SLAVE FUN(sw_slave mm ATB) (swptex mmPara_t);
3 extern SLAVE_FUN(sw_slave_mm ABT) (swptex mmPara t);

5 extern cross void* para_cross; // param on cross seg

int swptex_mm(const void* A, const void *B, void *C, size_t M,

size_t N, size t K, int transposeA, int transposeB) {

9 swptex mmPara para;
10 para.A = A; para.B = B; para.C = C;
11 para.M = M; para.N = N; para.K = K;
12 para_cross = &para; // cross seg variable to pass param
13 athread_init_cgs();
14 if (!transposeA && transposeB){
15 athread_spawn_cgs(sw_slave_mm ABT, &para);
16 telse if(transposeA && !transposeB){
17 athread_spawn_cgs(sw_slave mm ATB, &para);
18 }else if(!transposeA && !transposeB){
19 athread spawn_cgs(sw_slave _mm _AB, &para);
20 telse{
21 printf("not supported\n");
22 return 0;
23 }

24 athread_ join_cgs();

1 swops HHUT make ¥ TR SEIUGE I LS B S -
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1 from torch import nn
from torch.autograd import Function
import torch

| import swextension

6 class swLinearFunction(Function):
@staticmethod
def forward(ctx, input, weight):
9 outputs = swextension.swlinear_ forward(input, weight)
variables = [input] + [weight]
11 ctx.save_for_ backward(*variables)

12 return outputs([0]

14 @staticmethod
def backward(ctx, grad output):
d_input, d_weight = swextension.swlinear backward(grad_output,
*ctx.saved_variables)

1 return d_input, d_weight

19 class swLinear(nn.Module):
def forward(self, input):

21 return swLinearFunction.apply(input, self.weight)

B & HE transformer.py H1iE % from swnn import swlinear iff F SZ 3R AR H

1 from torch import nn

from swnn import swLinear

class Attention(nn.Module):
def _ init_ (self, dim, heads = 8, dim_head = 64,):
super().__init__ ()
inner_dim = dim_head * heads
#self.to _gkv = nn.Linear(dim, inner _dim * 3, bias = False)

self.to_gkv = swLinear(dim, inner_dim * 3)
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