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# X : multi_layer_eagle_draft_extend_npu_graph_runner.py
"""Run the multi-layer eagle draft extend model with npu graph."""

import threading

import torch

from sglang.srt.model_executor.forward_batch_info import ForwardBatch

from sglang.srt.speculative.multi_layer_eagle_draft_extend_cuda_graph_runner import (
MultiLayerEagleDraftExtendCudaGraphRunner,
MultiLayerEagleMultiStepDraftExtendCudaGraphRunner,

class MultiLayerEagleDraftExtendNpuGraphRunner(
MultiLayerEagleDraftExtendCudaGraphRunner

# NPU T RAEIEITE, 4/KH CUDA MR,

# EEEMNZE. IR, ERAELGER Ascend NPU BYEIE X,

def __init_ (self, eagle_worker, step):
super().__init__(eagle_worker, step)

def create_graph(self):
# 8122 NPU BX¥% (& CUDA Graph)
return torch.npu.NPUGraph()

def capture_init(self, run_once_fn):
# R : R FRBRRSIRE, FPUT TP barrier
for _in range(2):
torch.npu.synchronize()
self.model_runner.tp_group.barrier()
run_once_fn()

def _capture_graph(self, graph, pool, stream, run_once_fn):
# {#£ /A torch.npu.graph L T XEREHKE
with torch.npu.graph(
graph,
pool=pool,
stream=stream,
auto_dispatch_capture=True, # B L3k

out = run_once_fn()
return out

def _replay(self, forward_batch: ForwardBatch):
# EARAGE B AR E T EMAN KV KETEHRE



seq_lens = self.buffers.seq_lens_cpu[:self.raw_bs].tolist() + [0] * (
self.bs - self.raw_bs

)

thread = threading.Thread(
target=self.graphs[self.bs].update,
kwargs={"cpu_update_input": [{"actual_seq_kvlen": seq_lens}]},

)

thread.start()

self.graphs[self.bs].replay()

thread.join()

class MultiLayerEagleMultiStepDraftExtendNpuGraphRunner(
MultiLayerEagleMultiStepDraftExtendCudaGraphRunner

# %3 draft extend 8 NPU BimfTH
def __init_ (self, eagle_worker):
super().__init__(eagle_worker)

def _init_and_capture(self):
if self.eagle_worker.server_args.disable_cuda_graph:
self.runners = [None] * self.speculative_num_steps
return

self.runners = []
for step in range(self.speculative_num_steps):
if self.draft_extend_attn_backend_list[step]:
runner = MultiLayerEagleDraftExtendNpuGraphRunner(
self.eagle_worker, step
)
self.runners.append(runner)
# ... B buffer MHabEYH
else:
self.runners.append(None)
# Bz A CPU buffer AT seq_lens E#
self.cuda_graph_buffers['seq_lens_cpu"] = torch.full(
(self.max_bs,), self.seq_len_fill_value, dtype=torch.int32

)
python/sglang/srt/hardware_backend/npu/attention/ascend_backend.py
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# ascend_backend.py F 8 forward_mtp 7 5ERSFE
# (Bffft import LT )
def forward_mtp(self, g, k, v, layer, forward_batch,
save_kv_cache, g_rope=None, k_rope=None, sinks=None):
# YEFEBHREF KV EHFHEAN

if save_kv_cache:



if self.use_mla:
oo MLA B RERFRFRE
else:
# 1 forward_batch 43 #y token_to_kv_pool 5 A
# XFHF MTP #% 3% draft 8 KV X
forward_batch.token_to_kv_pool.set_kv_buffer(
layer, forward_batch.out_cache_loc, k, v

# 3RER KV 7% buffer
k_cache = self.token_to_kv_pool.get_key buffer(layer.layer_id)
v_cache = self.token_to_kv_pool.get_value_buffer(layer.layer_id)

# 38 query £E
query = g.reshape(-1, layer.tp_qg_head_num, layer.gk_head_dim).contiguous()

# HELPRFHKE (ZF draft_extend #8 draft_extend_v2)
if forward_batch.forward_mode.is_draft_extend() or \
forward_batch.forward_mode.is_draft_extend_v2():
actual_seq_lengths = np.array(
forward_batch.extend_seq_lens_cpu).cumsum().tolist()
else:
actual_seq_lengths = [1] * (
self.speculative_num_draft_tokens + query.shape[0],
self.speculative_num_draft_tokens

# RIE SWA B3%#F block table

is_swa_layer = layer.sliding_window_size != -1

if is_swa_layer and self.is_hybrid_swa and \
hasattr(self.forward_metadata, "block_tables_swa"):
block_table = self.forward_metadata.block_tables_swa

else:
block_table = self.forward_metadata.block_tables

# #93& mask A sparse_mode
if layer.attn_type == AttentionType. ENCODER_ONLY:
mask = None
sparse_mode = 0
else:
mask = self.mtp_mask
sparse_mode = 4 if is_swa_layer else 3

# AR NPU REGIERAANZ v2
attn_output, _ = torch_npu.npu_fused_infer_attention_score_v2(
query,
k_cache,
v_cache,
block_table=block_table,



block_size=self.page_size,
num_query_heads=layer.tp_qg_head_num,
num_key_value_heads=layer.tp_k_head_num,
input_layout="TND",
atten_mask=mask,
softmax_scale=layer.scaling,
actual_seq_glen=actual_seq_lengths,
actual_seq_kvlen=actual_seq_lengths_kv,
sparse_mode=sparse_mode,
pre_tokens=(layer.sliding_window_size if is_swa_layer
else FULL_ATTENTION_WINDOW),
next_tokens=0 if is_swa_layer else FULL_ATTENTION_WINDOW,

return attn_output

python/sglang/srt/hardware_backend/npu/memory_pool_npu.py

K/V ERMmE X5, KRERLZH kv _buffer I NI H k_buffer F1 v_buffer, FH X3
v_head_dim £#; XE2EN MTP R QK/NV REALENEMIIFEEMTE,

# memory_pool_npu.py 8 NPUMHATokenToKVPool Az 7%

class NPUMHATokenToKVPool(MHATokenToKVPool):
def __init_ (self, size, page_size, dtype, head_num, head_dim, layer_num,
device, enable_memory_saver, v_head_dim=None, swa_head_num=None,
swa_head_dim=None, swa_v_head_dim=None, start_layer=None,
end_layer=None, enable_alt_stream=True, enable_kv_cache_copy=False):
self.use_fia = get_bool_env_var("ASCEND_USE_FIA", "False")
super().__init__(size=size, page_size=page_size, dtype=dtype,
head_num=head_num, head_dim=head_dim,
layer_num=layer_num, device=device,
enable_memory_saver=enable_memory_saver,
v_head_dim=v_head_dim,
swa_head_num=swa_head_num, swa_head_dim=swa_head_dim,
swa_v_head_dim=swa_v_head_dim,
start_layer=start_layer, end_layer=end_layer,
enable_alt_stream=enable_alt_stream,
enable_kv_cache_copy=enable_kv_cache_copy)

def create_buffers(self):
with self.memory_saver_adapter.region(GPU_MEMORY_TYPE_KV_CACHE):
# K 24X : [layer_num, page_num+1, page_size, head_num, head_dim]
self.k_buffer = torch.zeros(
(self.layer_num,
self.size // self.page_size + 1,
self.page_size,
self.head_num,
self.head_dim),
dtype=self.store_dtype,



device=self.device,

)

#V ZHKX : [layer_num, page_num+1, page_size, head_num, v_head_dim]

self.v_buffer = torch.zeros(
(self.layer_num,
self.size // self.page_size + 1,
self.page_size,
self.head_num,
self.v_head_dim),
dtype=self.store_dtype,
device=self.device,

if self.use_fia:

# £ per-layer EE S torch.compile HIREKESIK OOM

self.k_buffer = [
self.k_buffer[i].view(-1, 1, self.head_num, self.head_dim)
for i in range(self.layer_num)

]

self.v_buffer = [
self.v_buffer[i].view(-1, 1, self.head_num, self.v_head_dim)
for i in range(self.layer_num)

def set_kv_buffer(self, layer, cache_loc, cache_k, cache_v):
# 1 A scatter_nd_update B KV &%
# 5 &E v_head_dim ki &b38
layer_id = layer.layer_id - self.start_layer
loc = cache_loc.to(torch.int32)
if self.memory_saver_adapter.enable_memory_saver:
# ... B
else:
# 5EANKZHK
torch_npu.npu_scatter_nd_update_(
self.k_buffer[layer_id],
loc.view(-1, 1),
cache_k.view(-1, self.page_size, self.head_num, self.head_dim),

)
# BNV EHRX, /A v_head_dim
torch_npu.npu_scatter_nd_update_(

self.v_buffer[layer_id],

loc.view(-1, 1),

cache_v.view(-1, self.page_size, self.head_num, self.v_head_dim),

)
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