PR #46275 BEIRE

vlim-project/vlim
[ROCm][Perf] [DSV4] Enable split sparse decode on gfx942
&3FEtE]: 2026-07-16 20:28

JRSCEESE: http://prhub.com.cn/vlim-project/vlim/pull/46275

HATHREZE
. —AJiE: BR gfx942 split sparse decode, fRRLMEBEIRFA 40%

- ENE: ER/EIH, HEEREARE, BNRRRE, THEELEN, BNEERXIETAE
fiZEH (dn gfxq40) MAERZ S, R BRI,

THRES B

DeepSeek-V4 Fgi MLA fERLIE gfx942 LJRAAER fallback monolithic kernel, Bi{E split
partial/reduce BI2FE gfx942 EMREFMD/TEMEEE K, b PR Bz ERIR M RELFSF MR
gfxd50 ¥ B3| gfx942, VUIRA gfx942 EHVARRDMERE, 30 PR IEX: "The latest
MI300X/gfx942 profiles show the sparse decode work itself drops by about 40% with
the split path."

SRR

1. ¥V ERE4SI: 7 vlim/vl/attention/ops/rocm_aiter_mla_sparse.py &, MM if
not _ON_GFX950 kA if not ( ON_GFX942 or _ON_GFX950), f£ gfx942 theEE split
decode #12, FN fallback E|JR monolithic kernel,

2. BFOMRIEBNRE: TE tests/kernels/attention/test_rocm_triton_attn_dsv4.py ¥, ¥R
FH on_gfxd50() =& A _on_split_decode_arch(), HREE ON_GFX942 #n
_ON_GFX950, fENIRE gfx942 Fn gfx950 LEREEIRIT, MM HE pytest skipif M
requires_gfx950 E# & A requires_split_decode_arch,

3. EMPIRFHEMEERE: ¥ _pack_fp8_ds_mla_cache #o _read_fp8_ds_mla_cache
BISEM is_extra B8A use_fnuz, FH1EHA vlim.models.deepseek_v4.common.ops.cache
_utils.quantize_and_insert_k_cache B&#FmhfE3R, EMNRS £~ 8 E403Z BT,

R

« vlim/v1/attention/ops/rocm_aiter_mla_sparse.py ({#3k STFEHEF; 35| source; H£KH
core-logic; 5 _rocm_sparse_attn_decode_ragged_triton) : BOWEE: fEEK split
decode BRAZMIRBEMSF D&M, £ gfx942 teEE AL/ split partial/reduce kernel,
A& fallback 2| monolithic kernel, XEZMHaEIREANWEZERE,

. tests/kernels/attention/test_rocm_triton_attn_dsvé4.py (3R Ms; K5 test; KA
test-coverage; 45 _on_split_decode_arch, requires_split_decode_arch,

_pack_fp8 _ds_mla_cache, _read fp8 ds_mla_cache) : MRE ZEH: JFELREN R EK



MIX gfxd50 ¥ B A gfxd42/gfx950, HEM T ENEFIHEN RIS FE =R, Hlk
split decode B2 gfxd42 LHMAE %,

XS _rocm_sparse_attn_decode_ragged_triton, _on_split_decode_arch,
requires_split_decode_arch, _pack_fp8_ds_mla_cache, _read_fp8_ds_mla_cache

R F B

vlim/v1/attention/ops/rocm_aiter_mla_sparse.py

B E . f5PK split decode BARMBEMT D&M, £ gfx942 HEEERAMEE split
partial/reduce kernel, mA A fallback %] monolithic kernel, XZMEEIRA N EZERE,

# vllm/v1/attention/ops/rocm_aiter_mla_sparse.py
# ZEXEK _rocm_sparse_attn_decode_ragged_triton &,
# REFE AR kernel XTI EMG:

if not (_LON_GFX942 or _ON_GFX950): # f&2&R1 : if not _ON_GFX950
# Fallback path for un-tuned architectures.
# 3T ofx942/9fxd50 Z HMEYZEM, & monolithic ragged kernels
block_k = 16 if head_dim >= 256 else 32
_sparse_attn_decode_ragged_kernel[(num_queries, heads_blocks)](
q, g_stride_q, g_stride_h, ...

)

else:
# Split partial + reduce path (tuned for gfx942/gfx950)
_sparse_attn_decode_partial_kernel[(num_queries, heads_blocks)](...)
_sparse_attn_decode_reduce_kernel[(num_queries, heads_blocks)](...)

tests/kernels/attention/test_rocm_triton_attn_dsv4.py

MR B Z B H: FEAEM R ELMIR gfx950 ¥ RBA gfxd42/gfxq50, HEM T ENEFHEB
R FR A T4 RS, BalR split decode R gfx942 FHONREBE %,

# tests/kernels/attention/test_rocm_triton_attn_dsv4.py
# BN R MXEE gfxd50 ¥R ARKNIEE gfxd42 fo gfxd50

def _on_split_decode_arch() -> bool: # FR&Z%EZ on_gfxd50
if not current_platform.is_rocm():
return False
try:
from vlim.platforms.rocm import _ON_GFX942, _ON_GFX950
return bool(_ ON_GFX942 or _ON_GFX950) # JRiREE : bool(_ ON_GFX350)
except Exception:
return False

# XTI B pytest skipif #rig

requires_split_decode_arch = pytest.mark.skipif( # JR4& requires_gfx950
not _on_split_decode_arch(),
reason="split-K decode kernel is only tuned for AMD gfx942/gfx950",



# FBY, EAZEHERINFEFRARA L= RBNERBARE,
# BEM is_extra A use_fnuz, 54 = REEF—IK,
def _pack _fp8_ds_mla_cache(
kv: torch.Tensor, block_size: int, use_fnuz: bool # J& : is_extra: bool = False
) -> torch.Tensor:

from vllm.models.deepseek_v4.common.ops.cache_utils import (
quantize_and_insert_k_cache,

)
slot_mapping = torch.arange(num_tokens, dtype=torch.int64, device=kv.device)
quantize_and_insert_k_cache(

kv, cache, slot_mapping,

block_size=block_size, use_fnuz=use_fnuz,

)

return cache

TSR AL
PF# A tjitanaa ¥ Approval F&7Kx: "LGTM. Thanks for fixing the extra and fnuz
semantics. It is clearer than the one introduced in

https://github.com/vlim-project/vlim/pull/46080 , " #tEA = Bl PR#46080 & 5| NHJIE X R4
&M, b PR R T FIE,

c HIEN: BREHMEE extra 1 fnuz iE X (other): TEHIAT, IANIEX L2 B8 PR B I3EH,

R 5 B

« RS RREMK. BAOTBR—ITHRAHKNER, BLENNREIE (41 AMREN) | E
HMEARLES (deterministic smoke request IR[E 42, GSM8K ¥EE—23k) Fuig3|in
benchmark Xttt (MEEERATTERM) . EEEITRNE:

- WARALARER T gfx942/gfx950, A AMD ZM{AER fallback Bsf2, R,

- IR RA HhEMbEEE split B8R, EEZEHT I,

cMRFEMT EMZEREK, EBERANTEANM Jiff RIES54 =FE—K,

- B XHMERA DeepSeek-V4 ERE AMD gfx942 LA fEEMEEE ERA (
kernel B4 40%, 3%%|3% decode-heavy TPOT 1K 4.5%, =& TTFT B 13%)
, BEXFEMARELTE, SHMAFP LW, BAFTIEHHAET RA gfx942/gfxd50
ZR, RREFRAR, BEATEEFHEE,

- RFEARIE: GPU RMAFZE , & ROCm F & , MIRE £ X BERZ

KRR EE

« PR #46080 [ROCm][DSV4] ZRI5| N EMNEHFIEX FBEMW : TTHEAREEL PRBET
PR#46080 F 5| A# extra #a fnuz & X870, {FH EFMHT, AR XHER MR XHFFHE
V&7 R



