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# SPDX-License-Identifier: Apache-2.0
# vlilm/model_executor/layers/hpc/rope_norm.py
"""HPC fused RoPE + QK-Norm + KV-Cache-Write + FP8 Q quant."""



from __future__ import annotations

from enum import IntEnum

from typing import Any

import torch

from viim.model_executor.custom_op import CustomQOp

from vllm.model_executor.layers.hpc.hpc_module import HpcModule

# 2 RFHEMEFTA HpcRopeNorm 5245, AT forward H3% layer_name &3,

_hpc_rope_norm_instances: dict[str, HpcRopeNorm] = {}

class QkNormPolicy(IntEnum):
""EX QK Norm 5 RoPE BIBUTIRF, HAMEE#E#% HPC kernel ABL, """
NONE = 0 # R{EH QK-Norm
ROPE_THEN_NORM = 1 # % RoPE /& Norm
NORM_THEN_ROPE = 2 # % Norm /& RoPE (%1 HunYuan V3)

def hpc_rope_norm_forward(gkv: torch.Tensor, output: torch.Tensor, layer_name: str):
"EE X op AT RE, 524 opaque % torch.compile, "
forward_context = get_forward_context()
attn_metadata = forward_context.attn_metadata
if isinstance(attn_metadata, dict):
attn_metadata = attn_metadatallayer_name]
if atth_metadata is None:
output.zero_()
return
attn_layer = forward_context.no_compile_layers[layer_name]
kv_cache = attn_layer.kv_cache # 5D kK&
if kv_cache.numel() ==
output.zero_()
return
rope_norm = _hpc_rope_norm_instances|[layer_name]
rope_norm._forward_impl(gkv, kv_cache, attn_metadata, attn_layer, output)

def hpc_rope_norm_forward_fake(gkv, output, layer_name):
"""HF torch.compile B ERAIREZE, {XFRIC output A mutated, "
return

direct_register_custom_op(
op_name="hpc_rope_norm_forward",
op_func=hpc_rope_norm_forward,
mutates_args=["output"],
fake_impl=hpc_rope_norm_forward_fake,

@CustomOp.register("hpc_rope_norm")
class HpcRopeNorm(CustomOp, HpcModule):
"B A& E T8 nn.Module #%, *#F torch.compile eager/native =X, """
def __init_ (self, num_heads, num_kv_heads, head_dim, cos_sin_cache,
use_gk_norm, fallback_gnorm, fallback_knorm,



kv_cache_dtype, layer_name, gk_norm_policy=QkNormPolicy.ROPE_THEN_NORM):
super().__init_ ()
self.num_heads = num_heads
self.num_kv_heads = num_kv_heads
self.head_dim = head_dim
self.use_gk_norm = use_gk_norm
# ... 3EM norm weights ¥4 nn.Parameter, cos_sin_cache fER3EF X buffer
self.register_buffer("cos_sin_cache", cos_sin_cache.float(), persistent=False)
self.layer_name = layer_name
_hpc_rope_norm_instances[layer_name] = self

def process_weights_after_loading(self, model):
# M fallback norm 13k & #RE
if self.fallback_gnorm is not None:
self.q_weight.data.copy_(self.fallback_gnorm.weight.data)
if self.fallback_knorm is not None:
self.k_weight.data.copy_(self.fallback_knorm.weight.data)

def forward(self, gkv, layer_name):
# CustomOp HEZ B 51424 3| forward_cuda 2 forward_native
return super().forward(gkv, layer_name)

vlim/v1/attention/backends/hpc_attn.py

HPC 5T E A/ AT, 523 HpcAttentionBackend. HpcAttnMetadata.
HpcAttnMetadataBuilder, #Ef& vLLM v1 EigiEO,

# SPDX-License-Identifier: Apache-2.0

# vllm/v1/attention/backends/hpc_attn.py

""HPC Attention Backend. Pure attention (prefill + decode), without RoPE or RMSNorm."""

from dataclasses import dataclass

from typing import ClassVar

import torch

from vlim.v1.attention.backend import (
AttentionBackend, AttentionCGSupport, AttentionImpl,
AttentionMetadata, AttentionMetadataBuilder, AttentionType,
CommonAttentionMetadata, MultipleOf,

)

from vlim.v1.attention.backends.utils import (
split_decodes_and_prefills, KVCachelayoutType,

)

from vlim.v1.kv_cache_interface import AttentionSpec

@dataclass

class HpcAttnMetadata(AttentionMetadata):
"""HPC attention kernel P& TikiE, """
num_actual_tokens: int
num_decodes: int
num_decode_tokens: int
num_prefills: int



num_prefill_tokens: int

max_qguery_len: int

slot_mapping: torch.Tensor

seq_lens: torch.Tensor

block_table_tensor: torch.Tensor

go_indptr: torch.Tensor | None = None

# HPC RopeNorm f&3 895/ F B
hpc_kv_written: bool = False
hpc_prefill_g_scale: torch.Tensor | None = None
hpc_decode_qg_scale: torch.Tensor | None = None
hpc_split_k_flag: torch.Tensor | None = None

class HpcAttnMetadataBuilder(AttentionMetadataBuilder[HpcAttnMetadatal):
_cudagraph_support = AttentionCGSupport. UNIFORM_SINGLE_TOKEN_DECODE
reorder_batch_threshold: int = 1

def __init__(self, kv_cache_spec, layer_names, vlim_config, device):
super().__init__(kv_cache_spec, layer_names, vllm_config, device)
self.num_go_heads = self.model_config.get_num_attention_heads(...)
self.num_kv_heads = kv_cache_spec.num_kv_heads
self.head_dim = kv_cache_spec.head_size
self.page_size = kv_cache_spec.block_size
self.cache_dtype = self.cache_config.cache_dtype
self.global_hyperparameters = infer_global_hyperparameters(

get_per_layer_parameters(vlim_config, layer_names, HpcAttentionImpl)

def build(self, common_prefix_len, common_attn_metadata, fast_build=False) ->
HpcAttnMetadata:

# M CommonAttentionMetadata 32 % HpcAttnMetadata

# £/ split_decodes_and_prefills 2% decode #a prefill

class HpcAttentionImpl(AttentionImpl[HpcAttnMetadata]):
""HPC SER AL, LIkE| HPC kernel, """
forward_includes_kv_cache_update: ClassVar[bool] = True # # % Attention £LXEEE A KV
cache

def forward(self, query, key, value, attn_metadata, attn_spec):
if attn_metadata is None or query.numel() ==
return query
# M metadata FKEX GPU K&
# AR HPC 2 prefill #1 decode kernel

class HpcAttentionBackend(AttentionBackend[HpcAttnMetadata, HpcAttnMetadataBuilder]):
@staticmethod
def get_supported_kernel_block_sizes() -> tuple:
return (64,)



@staticmethod
def get_metadata_cls() -> type:
return HpcAttnMetadata

@staticmethod
def get_metadata_builder_cls() -> type:
return HpcAttnMetadataBuilder

@staticmethod
def get_impl_cls() -> type:
return HpcAttentionImpl
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