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// RopeParams 4%—%& ¥ RoPE FRrENEE S KER
/l XFF 2D/3D/4D N, FEFMERRIE query IRENEEREHESR
struct RopeParams {
intb4_t rotary_dim{0};
intb4_t head_size{0};
intb4_t batches{1}, seqglen{1}, num_heads{1}, num_heads_kv{1};
inté4_t g_strideB{0}, g_strideS{0}, g_strideH{0};
intb4_t k_strideB{0}, k_strideS{0}, k_strideH{0};

RopeParams(const at::Tensor& query, const at::Tensor& key,
intb4_t head_size_, intb4_t rotary_dim_)
: rotary_dim(rotary_dim_), head_size(head_size_) {
switch (query.dim()) {
case 2:
seglen = query.size(0);
num_heads = query.size(1) / head_size;
num_heads_kv = key.size(1) / head_size;
g_strideS = query.stride(0);
k_strideS = key.stride(0);
g_strideH = head_size;
k_strideH = head_size;
break;
case 3:
seqlen = query.size(0);
num_heads = query.size(1);
num_heads_kv = key.size(1);
g_strideS = query.stride(0);
k_strideS = key.stride(0);
g_strideH = query.stride(1);
k_strideH = key.stride(1);
break;
case 4:
batches = query.size(0);
seglen = query.size(1);
num_heads = query.size(2);
num_heads_kv = key.size(2);
g_strideB = query.stride(0);
k_strideB = key.stride(0);
g_strideS = query.stride(1);
k_strideS = key.stride(1);
g_strideH = query.stride(2);
k_strideH = key.stride(2);
break;

}
}
/] ... BT E ¥ (g_offset, k_offset, q_out_offset, k_out_offset)
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/1 #51k RotaryEmbedInternal 4R, £/ vec.h F 8 load_float_vec2 %1 load_float_vec
template <>
struct RotaryEmbedInternal<scalar_t, RotaryMode::Interleaved> {
static inline void apply(
scalar_t* _ restrict__ out,
const scalar_t* __restrict__ input,
const scalar_t* _ restrict__ cache,
int size) {
constexpr int kVecSize = at::vec::Vectorized<scalar_t>::size();
const int half_size = size / 2;
intd=0;
/] B EEER: —RALFE kVecSize NoE (B kVecSize/2 /N pair)
for (; d <= size - kVecSize; d += kVecSize) {
/] nEARAR pair (x, y) FEHA float
auto [xy0, xy1] = load_float_vec2(input + d);
/] BRREEARE| x mEfn y M E
auto [x, y] = at::vec::deinterleave2(xy0, xy1);
/| NEFME cos o sin /&
auto cos = load_float_vec(cache + d / 2);
auto sin = load_float_vec(cache + half_size + d / 2);
auto outO = x * cos -y * sin;
auto outl =y * cos + x * sin;
/| EFREEFE
std::tie(xy0, xy1) = at::vec::interleave2(out0, outl);
/] ¥ E RIEAEE H 0k
convert_from_float_ext<scalar_t>(xy0, xy1).store(out + d);
}
/] FREERIEIFEIEFRTE (Y size F& kVecSize BIfZEKET)
for (; d < size; d += 2) {
float x = input[d], y = input[d + 1];
float cos = cacheld >> 1], sin = cachelhalf_size + (d >> 1)];
out[d] = static_cast<scalar_t>(x * cos -y * sin);
out[d + 1] = static_cast<scalar_t>(y * cos + x * sin);
}
}
/l mRoPE E#: cos/sin HERBRRE T/H/W ZEAT
// @3¢ MropeCosSinRow::ptr_at(j) FREAN & 75T
static inline void apply(
scalar_t* _ restrict__ out,
const scalar_t* __restrict__ input,
MropeCosSinRow<scalar_t> cache,
int size) {
/] ZELEE, JRIES EEML, {EEA pair R5| j TRES| AR cache row
}
b
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