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/] XA : csrc/cpu/cpu_types_vsx.hpp (head BRA )

/l B BEBARE, EFAERTE kernel X3F fp16

#tdefine VLLM_DISPATCH_CASE_FLOATING_TYPES(...) \
AT_DISPATCH_CASE (at::ScalarType::Float, _ VA _ARGS_ ) \



AT_DISPATCH_CASE (at::ScalarType::BFloat16, _ VA_ARGS_ )\
AT_DISPATCH_CASE(at::ScalarType::Half, _ VA_ARGS_ )

namespace {

/* % 4 AN FP161E (84 16 ) #iA 4 A FP32 E (84 32 1)

*EIN DX 2 4 16 L FP16 FTEFE _ vector unsigned int 891§ 16 s */

FORCE_INLINE _ vector float fp16_to_fp32_bits(__vector unsigned int x) {
const __vector unsigned int mask_sign = {0x8000, 0x8000, 0x8000, 0x8000};
const __vector unsigned int mask_exp = {0x7C00, 0x7C00, 0x7C00, 0x7C00};
const __vector unsigned int mask_mant = {Ox03FF, 0x03FF, 0x03FF, Ox03FF};
const __vector unsigned int bias_adj = {112, 112, 112, 112}; // 127 - 15 =112
const __vector unsigned int exp_max_fp16 = {Ox1F, Ox1F, Ox1F, Ox1F};
const __vector unsigned int exp_max_fp32 = {OxFF, OxFF, OxFF, OxFF};

__vector unsigned int s = (x & mask_sign) << 16;
__vector unsigned int e = (x & mask_exp) >> 10;
__vector unsigned int m = (x & mask_mant) << 13;

__vector __bool int is_nan_inf = vec_cmpeq(e, exp_max_fp16);
__vector unsigned int e_normal = e + bias_adj;
e = vec_sel(e_normal, exp_max_fp32, is_nan_inf);

return (__vector float)(s | (e << 23) | m);

/* ¥ 4 A FP32 {H%H A 4 /> FP16 {8, REIFTERIAE _ vector unsigned int 81K 16 AL s
* &4 rounding foia B 4L, IEEE 754 #E */
FORCE_INLINE _ vector unsigned int fp32_to_fp16_bits(_ vector float f_in) {
/... RELZIIESE PR head HRA
/] RS MBS, B8k, BEk, REIRE, rounding to nearest even
}

} // anonymous namespace
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/] XA : csrc/cpul/pos_encoding.cpp (head AR )
/] FP16 # b taiede i B ML S23, £/ FP16Vec8 k. FP32Vec8 it#&. B E Half Hf#
template <>
void rotary_embedding_impl<c10::Half>(
const intb4_t* _ restrict__ positions,
c10::Half* __restrict__ query,
c10::Half* __restrict__ key,
const c10::Half* __restrict__ cos_sin_cache,
const int rot_dim, const intb4_t query_stride, const inté4_t key_stride,
const int num_heads, const int num_kv_heads, const int head_size,
const int num_tokens) {



using scalar_vec_t = vec_op::FP16VecS$;

constexpr int VEC_ELEM_NUM = scalar_vec_t::get_elem_num();

const int embed_dim = rot_dim / 2;

bool flag = (embed_dim % VEC_ELEM_NUM == 0);

const int loop_upper = flag ? embed_dim : embed_dim - VEC_ELEM_NUM;

auto compute_loop = [&](const intb4_t token_head, const ¢10::Half* cache_ptr,
c10::Half* gk) {

intj=0;

for (; j < loop_upper; j += VEC_ELEM_NUM) {
const int rot_offset = j;
const int x_index = rot_offset;
const int y_index = embed_dim + rot_offset;
const int64_t out_x = token_head + x_index;
const int64_t out_y = token_head + y_index;

/l VA FP16Vec8 h#k cache o gk #k#E

const vec_op::FP16Vec8 cos_fp16(cache_ptr + x_index);
const vec_op::FP16Vec8 sin_fpl16(cache_ptr + y_index);
const vec_op::FP16Vec8 g_x_fp16(gk + out_x);

const vec_op::FP16Vec8 g_y_fp16(gk + out_y);

/] 8% FP32Vec8 #H4TitH

const vec_op::FP32Vec8 fp32_cos(cos_fp16);
const vec_op::FP32Vec8 fp32_sin(sin_fp16);
const vec_op::FP32Vec8 fp32_qg_x(g_x_fp16);
const vec_op::FP32Vec8 fp32_qg_y(q_y_fp16);

auto outl = fp32_qg_x * fp32_cos - fp32_qg_y * fp32_sin;
auto out2 = fp32_qg_y * fp32_cos + fp32_g_x * fp32_sin;

/| #E FP16 3#1%%
vec_op::FP16Vec8(outl).save(gk + out_x);
vec_op::FP16Vec8(out2).save(gk + out_y);
}
/] BERFRELIE (FrE)
if (Iflag) {
for (; j < embed_dim; ++j) {
const int x_index = j;
const int y_index = embed_dim + j;
const intb4_t out_x = token_head + x_index;
const intb4_t out_y = token_head + y_index;
const float fp32_cos = static_cast<float>(cache_ptr[x_index]);
const float fp32_sin = static_cast<float>(cache_ptr[y_index]);
const float fp32_g_x = static_cast<float>(gk[out_x]);
const float fp32_qg_y = static_cast<float>(gk[out_y]);
gklout_x] = static_cast<c10::Half>(fp32_qg_x * fp32_cos - fp32_qg_y * fp32_sin);
gklout_y] = static_cast<c10::Half>(fp32_qg_y * fp32_cos + fp32_g_x * fp32_sin);



}
b

/] SNBIEIAREIEFT A tokens 7 heads
#pragma omp parallel for
for (int token_idx = 0; token_idx < num_tokens; ++token_idx) {
intb4_t pos = positions[token_idx];
const c10::Half* cache_ptr = cos_sin_cache + pos * rot_dim;
for (int i = 0; i < num_heads; ++i) {
const int head_idx = i;
const int64_t token_head = token_idx * query_stride + head_idx * head_size;
compute_loop(token_head, cache_ptr, query);
}
if (key != nullptr) {
for (inti=0; i < num_kv_heads; ++i) {
const int head_idx = i;
const intb4_t token_head = token_idx * key_stride + head_idx * head_size;
compute_loop(token_head, cache_ptr, key);

}
}
}
}
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