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xpu B, M sgl_kernel &Nz & #K,

2. &5 forward_xpu A’k: #RIE head_size HIRTZ T [128, 256, 512] #, ZEEZNERE
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def forward_xpu(
self,
positions: torch.Tensor,
query: torch.Tensor,
key: torch.Tensor,
offsets: Optional[torch.Tensor] = None,



fused_set_kv_buffer_arg: Optional[FusedSetKVBufferArg] = None,
) -> Tuple[torch.Tensor, torch.Tensor]:
# fused_set_kv_buffer_arg & xpu M PR X F
assert (
fused_set_kv_buffer_arg is None
), "fused_set_kv_buffer_arg is not supported for xpu implementation"

# 3B offsets (ATZHORMLERE)

positions = torch.add(positions, offsets) if offsets is not None else positions

# Bk cos/sin cache B dtype 5§ query —3
self._match_cos_sin_cache_dtype(query)

# Fused_gk_rope R X 3FXFFH head_size (128, 256, 512)

if self.head_size in [128, 256, 512]:
num_tokens = positions.size(0)
# ¥ query #n key E# R [num_tokens, -1, head_size] LA B head %HE
g_rope = query.view(num_tokens, -1, self.head_size)

k_rope = key.view(num_tokens, -1, self.head_size)
# W& rotary_dim /NF head_size, RERHEI rotary_dim o
if self.head_size != self.rotary_dim:
g_rope = g_ropel..., : self.rotary_dim]
k_rope = k_ropel..., : self.rotary_dim]
# RHMIARARS kernel, BHRFINELE
fused_gk_rope_with_cos_sin_cache_inplace(
g_rope,
k_rope,
self.cos_sin_cache,
positions,
self.rotary_dim,
self.is_neox_style,
)
return query, key
else:
# X FARXIFHN head_size, EIERE|EA rotary_embedding kernel
return torch.ops.sgl_kernel.rotary_embedding(
positions,
query,
key,
self.head_size,
self.cos_sin_cache,
self.is_neox_style,

)
IR AL

mingfeima: the logic here is not clear. so where does the performance benefit

comes from? inplace? gaopengff: This fused_gk_rope is a jit kernel in cuda, which
means it could use constant value of is_neox, rope_dim to launch kernel. The



load/store vectorized size is tuned from rope_dim. Also, it launched fewer kernels
compared to rotary_embedding. For xpu version, I have a tuned vector size
load/store PR: https://github.com/sgl-project/sgl-kernel-xpu/pull/221.

gemini-code-assist[bot]: Creating g_weight and k_weight tensors of ones on every
forward pass introduces unnecessary overhead. These should ideally be
pre-allocated as buffers. gaopengff: Use new method without creating new tensors.

gemini-code-assist[bot]: The forward_xpu method is defined twice in
MRotaryEmbedding class. A~ PR %3 &% mrope.py BB, ZE £ E X R EXES PR
P ALIE,
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