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« —4)iE: A Triton 7 ROCm DeepSeekV4 #Ei MLA fnik

- ENE: % PR AESBKEIR, SHEHIEH Triton kernel 5231Fn ROCm backend & &7 Ko
WITRESF, K platform-specific Z#EM model layer TIE| backend #&i%Z RIFHINH,
{B5E X5F review TR H N EFHMEXIEZEESIFRIARR,

ThRES EAL

DeepSeek V4 B9FH MLA £ ROCm ERASLIET torch reference, MEEZIRA L ER D
A GPU %, % PR E&EN Triton 485 &1 kernel, #AHEEEFL, PR body A :
replace ROCm's torch reference implementation of deepseek v4 sparse mla with triton
kernels to support larger concurrency and improve performance.'
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1. 3 ROCm H A attention backend: Bz viim/v1/attention/backends/mla/rocm_aiter
mla_sparse_dsv4.py, E X DeepseekV4AROCMAIterMLASparseBackend #n
DeepseekV4ROCMAIterMLASparselmpl, @Bl#&K B FlashMLASparseBackend #m
SparseMLAAttentionImpl, EE get_impl_cls. forward A %AA Triton kernel,

2. BEFETEI, Triton kernel: ¥ vlim/v1/attention/ops/rocm_aiter mla_sparse.py #
LA Triton JIT kernel, ®F sparse_attn_prefill_ragged_kernel.
_sparse_attn_decode_ragged_kernel. build_ragged_indices_from_dense,
compute_global_topk_ragged_indices_and_indptr &, 523, FP8 &1t KV cache ByAnEk,
fREfL. MERS]. softmax foddit&E,

3. BEAER B USF SR backend: 7 viim/model _executor/layers/deepseek _v4 attenti
on.py H, get_attn_backend Ak ROCm 4%, 3REFH backend; B
_forward_decode #1 _forward_prefill F1HA) ROCm ¥4 %, %—iRA backend L,

4. FAEIA backend FED: & flashmla_sparse.py #3524t get_impl_cls IREMEXR; &
sparse_swa.py HR get builder cls #4110 ROCm &4 %, #EAH backend By
metadata builder,

5. ¥ E TR B3 tests/kernels/attention/test_rocm_triton_attn_dsv4.py, &
test_compute_global_topk_ragged_indices_and_indptr #m
test_sparse_attn_prefill_ragged_kernel &Mk, Xt Triton kernel #itH5 PyTorch



reference SZILE—E M, FR/H0 FP8 cache T8 / i2ER4EBL R %K,
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« vlim/v1/attention/backends/mla/rocm_aiter_mla_sparse_dsv4.py (#ik #ER MLA Gk
; 2R3 source; 2R core-logic; &5 _build_indptr_from_lengths,
_compute_topk_lens_kernel, _pack_global_topk_ragged_kernel,
compute_global_topk_ragged_indices_and_indptr) : #3&#) ROCm ¥ H attention
backend, FZ T Triton kernel A% metadata ¥z, EEA PR B9Z%,

. tests/kernels/attention/test_rocm_triton_attn_dsv4.py (3R MiRk; 25| test; R

test-coverage; 45 _ref global topk_ragged, _ref sparse_prefill_ragged,

_pack_fp8_ds_mla_cache, _read_fp8_ds_mla_cache) : $FFHEBETTMIR, FIE Triton

kernel 5 PyTorch reference B9—3kM, HafRIEFAM,

vlim/v1/attention/ops/rocm_aiter_mla_sparse.py (#ik EF2%&; £5)| infra; £H
infrastructure; &5 rocm_ref _sparse_attn_prefill, _validate_dsv4 _sparse_dims,

_pack_dense_prefix_to_ragged_kernel, build_ragged_indices_from_dense) : KgfEik
, W T £/ Triton kernel 23, ZHE A,

« vlim/model_executor/layers/deepseek_v4_attention.py ({E3R SEFEAE: 5| source;
A data-contract) : B2k 7T get_attn_backend o forward #HFEL X, FKRIEH
ROCm ¥4,

« vlim/v1/attention/backends/mla/flashmla_sparse.py ({3 #%#% MLA: 285 source; %
# core-logic; 5 get_impl_cls) : 324k get_impl_cls REIZER | K IFH backend B9
SparseMLAAttentionImpl,

« vlim/v1/attention/backends/mla/sparse_swa.py (#3k #HE% SWA; 25 source; R
dependency-wiring) : A get_builder_cls i1 ROCm F& 4%, #EA# backend 89
SWA metadata builder,

X5 compute_global_topk_ragged_indices_and_indptr,
_sparse_attn_prefill_ragged_kernel, _sparse_attn_decode_ragged_kernel,
build_ragged_indices_from_dense, combine_topk swa_indices_ragged

KBRAL B EX
viim/v1/attention/backends/mla/rocm_aiter_mla_sparse_dsv4.py

13 H) ROCm £ A attention backend, #3%E T Triton kernel A metadata 13, X
N PR B9AS,

# SPDX-License-Identifier: Apache-2.0
# (c) vLLM contributors

import torch
from vlim.triton_utils import tl, triton

def _build_indptr_from_lengths(lengths: torch.Tensor) -> torch.Tensor:

"B token BIFRK topk KEME indptr #4H, "



lengths = lengths.to(dtype=torch.int32).contiguous()

indptr = torch.zeros(lengths.shape[0] + 1, dtype=torch.int32, device=lengths.device)
torch.cumsum(lengths, dim=0, out=indptr[1:])

return indptr

@triton.jit

def _compute_topk_lens_kernel(
topk_lens_ptr,
topk_indices_ptr,
topk_indices_stride,
topk,
is_valid_token_ptr,
TRITON_BLOCK_SIZE: tl.constexpr,

""Triton kernel: & & token HRK topk R3|H%kE, "
token_idx = tl.program_id(0)
is_valid_token = tl.load(is_valid_token_ptr + token_idx)
count = tl.zeros((), dtype=tl.int32)
for i in range(0, topk, TRITON_BLOCK_SIZE):
offset = i + tl.arange(0, TRITON_BLOCK_SIZE)
mask = offset < topk
local_idx = tl.load(
topk_indices_ptr + token_idx * topk_indices_stride + offset,
mask=mask,
other=-1,
)
count += tl.sum((local_idx >= 0).to(tl.int32), axis=0)
tl.store(topk_lens_ptr + token_idx, tl.where(is_valid_token, count, 0))

def compute_global_topk_ragged_indices_and_indptr(
topk_indices: torch.Tensor,
token_to_reqg_indices: torch.Tensor,
block_table: torch.Tensor,
block_size: int,
is_valid_token: torch.Tensor,

) -> tuplef[torch.Tensor, torch.Tensor, torch.Tensor]:
"EFR S EY topk KR53 HA ragged R F,
B EF3AY block_table ¥R R BRET AL/ slot ID, "
topk_indices = topk_indices.reshape(topk_indices.shape[0], -1).contiguous()
num_tokens = topk_indices.shape[0]
topk = topk_indices.shape[1]

topk_lens = torch.empty(num_tokens, dtype=torch.int32, device=topk_indices.device)
_compute_topk_lens_kernel[(num_tokens,)](

topk_lens,

topk_indices,

topk_indices.stride(0),



topk,

is_valid_token,

TRITON_BLOCK_SIZE=1024,
)

topk_indptr = _build_indptr_from_lengths(topk_lens)
global_topk_ragged = torch.empty(

num_tokens * topk,

dtype=torch.int32,

device=topk_indices.device,

)
if global_topk_ragged.numel() > O:

block = 128

_pack_global_topk_ragged_kernel[(num_tokens, triton.cdiv(topk, block))](
global_topk_ragged,
topk_indptr,
topk_indices,
topk_indices.stride(0),
token_to_req_indices,
block_table,
block_table.stride(0),
block_size,
topk,
BLOCK_SIZE=Dblock,

)
return global_topk_ragged, topk_indptr, topk_lens
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- HIBA: EE % ROCm £ Triton kernel, FFERER LI FlashMLA D0 X E,

« MFEARIE: {X&¥#F gfx950, FP8 E Rl |, kernel i /@MR% , decode XX pass
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+ PR #42444 [Model Runner V2] [Bug Fix][DSV4] Ensure lazy attention state
initializations happen during cudagraph capture: [@ A DeepSeek V4 attention ¥ %kf&
8, RTMEAERAEE, #Hfk CUDA Graph KRR SHIEILIER,

« PR #42062 [ROCm] Enable gluon paged MQA logits on gfxd50 (MI355X): 4 ROCm
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