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PATHE

« —4)3E: 1k DeepSeek V4 C128 CuTeDSL FE4EMN4%, mikEbik 1.69x

 EEME: EREIR, PR BoR T WfEEN ' LoT AL | FEMEES £ RA: BRESK
AR B S HERER 1.69x iR, FERRERMAERZR, AR (FREXLL) EEEL,
XFFE VLLM & & e A TR IFA BTS2 MME,

ThRES EAL

PR IEXFeH: 'This PR optimizes the DeepSeek V4 C128 CuTeDSL sparse-attention
compressor path. The optimized path is intentionally scoped to the real vLLM C128
layout... This reduces indexing overhead and improves memory access/reduction

efficiency.' BHIEAM ASZIRAE (state_cache block_size=8) X35 E4FMERE,

SO AR
STIHFAR -
1. L A3 SparseAttnCompressC128Block8Kernel, %A B RAELEREMATSE (

compress_ratio=128, block_size=8, overlap=False) .

2. BBER S compress_ratio. overlap fo block_size, BRAXFEE, FHFHm _init_ I
iE head_size # state_width B9FEEM,

3. EINXITERE kernel: B> warp BEEALIE 16 17 (FELL state 3#) , #£/H 8 A
warp #4TE warp reduce, FHFIA shuffle " #BRED TR ME. 31 stats_lane_stride
S EEMA reduce TR,

4. I FEHARIE: 7E wrapper E%K compress_kv_sparse_attn_cutedsl Fi&&E
kv_cache_block_size 5§ k_cache B=#—3k, 3E4IE 8 R A/IN, BRALLERZ,

5. %% C4 BIZFE ({£A SparseAttnCompressNormRopeStoreC4Kernel) , X7 C128
PRAZAFEHTE A WX

REEMF:

« vllm/models/deepseek_v4/nvidia/ops/sparse_attn_compress_cutedsl.py (3R E4ENZ
;. 2R3 source; R core-logic; 5 SparseAttnCompressC128Block8Kernel,
SparseAttnCompressKernel, compress_kv_sparse_attn_cutedsl,
compile_split_sparse_attn_cutedsl) : —ZE X4, EF C128 EHEANZ, BikEHA



SparseAttnCompressKernel A% H SparseAttnCompressC128Block8Kernel, Rinfh &
RIEfER S

X5 SparseAttnCompressC128Block8Kernel,
SparseAttnCompressC128Block8Kernel.init, SparseAttnCompressC128Block8Kernel.call,
SparseAttnCompressC128Block8Kernel.kernel, compress_kv_sparse_attn_cutedsl,
compile_split_sparse_attn_cutedsl

KERAY B EX
viim/models/deepseek_v4/nvidia/ops/sparse_attn_compress_cutedsl.py

—TEXMH, EF C128 EEKNKZ, BiB@A SparseAttnCompressKernel A% H
SparseAttnCompressC128Block8Kernel, #inn IS IEFnER S5 3K,

# SparseAttnCompressC128Block8Kernel: %4 DeepSeek V4 C128 #Jathibty CuTeDSL
B4 N
# BT & B real vLLM C128 layout: head_size=512, state_width=512, compress_ratio=128,
block_size=8
class SparseAttnCompressC128Block8Kernel:
head_tile = 64 # &/ tile &3 64 4 head
rows_per_warp = 16 # &4 warp & 16 4 state 1T (2 A state block, &3k 8 1T)
elems_per_lane = 2 # & lane &3 2 NT&
lanes_per_row = head_tile // elems_per_lane # = 32
num_warps = 8 # &3 8 warp
stats_lane_stride = lanes_per_row + 1 # reduce B8] lane K, #R bank conflict
final_reduce_steps = 3 # log2(8)
final_reduce_initial_offset = 4
tb_size = num_warps * 32 # 256 4%i2
compress_ratio = 128 # B EE4ELL
state_block_size = 8 # [EE state-cache A/
rcp_In2 = 1.4426950408889634 # 1/In(2), AT rope

def __init_ (self, head_size: int, state_width: int):
# REZYS C128 MRFENSEK
assert head_size == 512, f'head_size must be 512 for C128, got {head_size}'
assert state_width == 512, f'state_width must be 512 for C128, got {state_width}'
self.head_dim = head_size
self.num_splits = head_size // self.head_tile # 512/64 = 8
self.state_width = state_width

@cute.jit
def __call__(self, token_to_req_indices, positions, slot_mapping,
block_table, compressed_kv, stream):
# grid 4£JF : token %k * split %X
grid = (positions.shape[0] * self.num_splits, 1, 1)
# AR kernel Ik, EALISHK
self.kernel(
token_to_req_indices, positions, slot_mapping,
block_table, compressed_kv



).launch(grid=grid, block=(self.tb_size, 1, 1), stream=stream)

@staticmethod
@cute.jit
def kernel(token_to_req_indices, positions, slot_mapping, block_table, compressed_kv):
# BNEEREE—NERET O ZA split
block_id, tid = cute.arch.block_idx(), cute.arch.thread_idx()
warp_id, lane_id = cute.arch.make_warp_uniform(tid // 32), tid % 32
col_group = lane_id % lanes_per_row # lanes_per_row = 32
token_idx = block_id // 8 # num_splits = 8
split_idx = block_id - token_idx * 8
col_base = split_idx * 64 + col_group * elems_per_lane

# 1A lane 0 I~ #& slot_mapping #0 position
if lane_id ==
slot_id = slot_mapping[token_idx]
position = positions[token_idx] if token_idx < positions.shape[0] else 0
slot_id = cute.arch.shuffle_sync(slot_id, offset=0)
position = cute.arch.shuffle_sync(position, offset=0)

# HIWT 2T NS LR
boundary = (position + 1) % compress_ratio ==
active = (slot_id >= 0) and boundary

if active:
# PATESRITE (thabrE X BAK load 2 reduce 523N )
pass
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