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# SPDX-License-Identifier: Apache-2.0
# vllm/models/deepseek_v4/xpu/model.py

class DeepseekV4AMLP(nn.Module):
"""Standard SwiGLU MLP with fused gate-up projection.
¥ ¥ Tensor Parallel #1 sequence parallel =,
def __init_ (self, hidden_size, intermediate_size, hidden_act, ...):
super().__init_ ()
self.gate_up_proj = MergedColumnParallelLinear(...) # & gate 7 up %%
self.down_proj = RowParallelLinear(...) # T1#& %



self.act_fn = SiluAndMul() if swiglu_limit is None else SiluAndMulWithClamp(swiglu_limit)

def forward(self, x):
gate_up, _ = self.gate_up_proj(x)
x = self.act_fn(gate_up)
x, _ = self.down_proj(x)
return x

# Triton kernel for staging MoE inputs: quantize hidden_states to FP8 and gather top-k indices
@triton.jit
def _deepseek_v4_stage_mega_moe_inputs_kernel(

hidden_states, x_fp8, x_sf, topk_ids, topk_weights,

topk_idx_out, topk_weights_out, ..., BLOCK_K: tl.constexpr):

token_id = tl.program_id(0)

k_block_id = tl.program_id(1)

# ... EIFITE affine IRE, Hd FP8 fo scale

vliim/models/deepseek_v4/xpu/xpu_sparse.py
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# vilm/models/deepseek_v4/xpu/xpu_sparse.py

class DeepseekV4XPUAttention(DeepseekV4Attention):
""XPU sparse MLA attention layer for DeepSeek V4."""
backend_cls = DeepseekV4XPUSparseBackend
use_flashmla_fp8_layout = True

def __init__(self, *args, **kwargs):
# Workaround: 2 __init__ 83 torch.cuda.Event, & XPU L& B

_orig_event = torch.cuda.Event
torch.cuda.Event = torch.xpu.Event
try:

super().__init_ (*args, **kwargs)
finally:

torch.cuda.Event = _orig_event

def fused_gnorm_rope_kv_insert(self, g, kv, positions, attn_metadata):
# A XPU Triton WAZ5ER Q #SEM. RoPE. KV #EA
xpu_gnorm_rope_kv_fp8_insert(q, kv, self.swa_cache_layer.kv_cache,
swa_metadata.slot_mapping, positions, ...)

return q
def forward_maqa(self, g, kv, positions, output):

# decode £H1Z : 5 fused_gnorm_rope_kv_insert 5 NEH
# AR5 dequant_gather_slots o triton_bf16_mla_sparse_interface i+ &EX&E A

xpu_sparse_decode_fp8(qg, self.swa_cache_layer.kv_cache, ..., output)

viim/models/deepseek_v4/xpu/xpu_sparse_decode_fp8.py
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# vlim/models/deepseek_v4/xpu/xpu_sparse_decode_fp8.py

@triton.jit
def _dequant_gather_slots_kernel(out_ptr, cache_ptr, indices_ptr, ...):
"G slot —AN program, KREAL FP8 UESMO # £ 4| BF16 portion, """
slot_idx = tl.load(indices_ptr + pid).to(tl.int64)
if slot_idx < O:
# DA Z

return

# 1+#E block AR
block_idx = slot_idx // cache_block_size
pos_in_block = slot_idx % cache_block_size

# ... huEk FP8 EfL%k#E, A UEBMO ARNREW

x_float = x_fp8.to(tl.float32)

exponent = encoded_scale.to(tl.float32) - 127.0

scale = tl.exp2(exponent)

x_dequant = x_float * scale

tl.store(out_row_ptr + offsets, x_dequant.to(tl.bfloat16), mask=mask)

def xpu_sparse_decode_fp8(qg, kv_cache, ...):
dequant_gather_slots(workspace, kv_cache, indices, block_size)
triton_bf16_mla_sparse_interface(q, workspace, ..., output)
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