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MTRE

« —4)3E: gfxd50 £ DSV4 &R decode W%, HH +2.7%

- EESE: EEFEIE, Z PR EMBEIBZE®ERETT gfx950 TIAZIRIT (512 5 QK dot.
4x128 PV BN, guard tile 5FE4E4E peeling) . workload-aware split &B&, WU K%iE
NEKIERLA (NaN-free + provenance [13F) #ERBkY scrub B9MEREURER . review B XF
gfxq42 #£F selector SEREEHI MR %2 8 R Y220 R ER, (EEIEARRITEHE SR,
BEEABEE commit 9c4d637d EH#HH) MRV ERRE PR TR, BINEFFHBIMRER
VATAZE,

THHES BAL

DeepSeek-V4 #Bi MLA £ gfx950/MI355X & EFX. 1§ batch decode B, IA
in-tree Triton split-K B2 HTEMFTEFRHIBEARETERA LRI, PR body BAMIEH Bitz
FALBRIA in-tree Triton 23, A5G| A\ AITER/Gluon mATEMKE (MSIE/EH) AITER/Gluon
IRYEAPERERTER) o VEEE 8k/1k BRSE A/B FRAE T M Brt +2.754%. P99 TTFT
-7.919% IRz, FHERIAXZEGEITHEXN TEFE LTIESRITEZELE L,

SRR

1. gfx950 £ H partial RS #HIERKE: & vlim/v1/attention/ops/rocm_aiter_mla_spars
e.py ¥ sparse_attn_decode_gfx950 partial_kernel & B E
_load_fp8_ds_mla_gfx950_nope_exact_chunk. _load_fp8_ds_mla_gfx950_tail128.
_decode_e8m0_scales_triton, WAZYF 448 & NoPE 5 64 4 RoPE & N—Kk 512 %
QK dot, PV MMER 4 /™ 128 LEMBB AT HFRRE, % BK32 guarded tile %38
main/SWA T1E, #4RE masked tail. attention sink 5§ invalid-index 1& X,

2. workload-aware split 3%£3%5 graph-safe Hi&ER : #3% decode_gfxd50_num_splits,
R & & AR BRI split 2, BARLER 4. K batch KETFTX&% 32; REBFIA
build_for_cudagraph_capture #xi25 for_cudagraph_capture TTEIEFER, (EIEIRLAE
ARBERAN grid, mATIIRZITIEIRIERK splits, _copy_ragged_to_graph_buffers 7&
gfx950 4% ¥ graph-stable base pointer 3 &% source ZE (indptr 33&% E5Z NNZ)

3. R4 % NaN-free $3ER 4. & viim/models/deepseek_v4/common/ops/fused_compre
ss_quant_cache.py H4 compress_norm_rope_store_triton 5#MEL finalizer 3&in
SANITIZE_CACHE_NANS ({X gfx950 FJ/2) , ¥ UE8MO scale code LEFRM 255 IR &



3| 254, ¥ RoPE &R+ NaN/Inf #58tA 0; vlim/models/deepseek_v4/amd/rocm.p
y ¥ trust_dsv4_extra_cache_nan_free provenance 1138 (X fp8_ds_mla £&7%.

7 KV 5. FIE extra cache) , RAHRER A BLARELHER scrub, TRFRFFERIA scrub
T,

4. cp-gather E45L B R IZEBIE: cp_gather_indexer_quant_cache_gfxd50 kernel it
do_not_specialize=["num_batches"] ¥ token ¥k constexpr %k, batch $kekA
runtime #r&E, block tintFIAKA int64 FF packed AFiEE ; AVkRAE _ON_GFX350
¥ gfx950 = legacy RHZ.

5. M5 CI B2E: tests/kernels/attention/test_rocm_triton_attn_dsv4.py EM T &L
BX helper X #FHE slot #£EX, ¥ poison/scrub ERIATAMIR. provenance I'JIRMIR.
ragged graph buffer view IRESNHRS gfxd50 & A requires_gfxd50 F;
tests/kernels/test_compressor_kv_cache.py #138 gfx950-only cp-gather 2 JRMIR, (
FakeKernel ¥i & 53 /1Nk5 grid) . NaN-free #361t5 legacy scrub SMMENNER, 3FH
/& indexer gather MR A Z FF53%5,

R

« vlim/models/deepseek_v4/amd/rocm.py (#i3k R Z; 25| source; R data-contract
; f&5 _trust_dsv4_extra_cache_nan_free, build_for_cudagraph_capture,
_copy_ragged_to_graph_buffers, DeepseekV4ROCMAiterMLASparseMetadata) :
ROCm DSV4 NOE: #3% NaN-free provenance [ 1%
_trust_dsv4_extra_cache_nan_free. graph-capture #rit for_cudagraph_capture 5
build_for_cudagraph_capture, #iH% copy ragged_to graph_buffers £ gfxd50 1% &
graph-stable base pointer FE &5 source &, R HIEN split 5Bk scrub B9%kIE
AR

« vlim/v1/attention/ops/rocm_aiter_mla_sparse.py (#3R STFE AN £5| infra; LR
core-logic; 5 _cp_gather_indexer_quant_cache_gfx950_kernel,
_decode_e8m0_scales_triton, _load_fp8_ds_mla_gfx950_nope_exact_chunk,
_load_fp8_ds_mla_gfxd50_tail128) : TLEAZN: #F3E gfx950 £ A Triton # B decode
partial W% (512 %% QK dot. 4x128 PV &/, BK32 guarded tiles) .
_decode_gfxd50_num_splits 32-split &8, UEBMO scale f#fd. AR ERFILH
gfx950 cp-gather W%, EEAMREWKZE A

« vlim/models/deepseek_v4/common/ops/fused_compress_quant_cache.py (#Ek E4E4%
& £5| infra; A& core-logic; 5 compress_norm_rope_store_triton,
_fused_kv_compress_norm_rope_insert_sparse_attn,
_finalize_norm_rope_qguant_store_sparse_attn,
_launch_two_stage_sparse_attn_compressor) : B AREE:
compress_norm_rope_store_triton EHMEREREES NEKZ LR
SANITIZE_CACHE_NANS, ¥ scale code LFRM 255 URZF| 254 F##M3EM RoPE EH
FRAE, ZARFDIRBKIY scrub BYRTIR

. tests/kernels/attention/test_rocm_triton_attn_dsv4.py ({3 AR 7| test; KA
test-coverage; 5 _on_gfx950, poison_fp8_ds_mla_cache_row,
_read_fp8_ds_mla_cache_rows, _launch_sparse_decode_reduce) : #WNIRELE: &=



MEGFIRER helper A#LE slot ER, H3G poison/scrub BRIAFTAMIR. provenance 7]
MK, ragged graph buffer view FREMIRS gfx950 £ AR, BEFBIERAS AZ
B&1Z

. tests/kernels/test_compressor_kv_cache.py (it E4EMR; K5F| test; HKR
test-coverage; 5 _on_gfx950, test_cp_gather_despecialized_kernel_is_gfxd50_only,
FakeKernel, _decode_dsv4_cache_row) : E4EEZFNREE: BiE gfx9d50-only
cp-gather EAFMLAZBIRDIRITALE SERYA, FHRHLER / FMNENX writer I2iE NaN #5E
ki 5 legacy scrub &M

XS _trust_dsv4_extra_cache_nan_free, build_for_cudagraph_capture,
_copy_ragged_to_graph_buffers, _decode_gfx950_num_splits,
_sparse_attn_decode_gfx950_partial_kernel, _sparse_attn_decode_gfx950_partial_loade
d_tile, _load_fp8_ds_mla_gfx950_nope_exact_chunk, _load_fp8_ds_mla_gfx950_taill128,
_decode_e8m0_scales_triton, _cp_gather_indexer_quant_cache_gfx950_kernel,
compress_norm_rope_store_triton

RPERAD B

vlim/models/deepseek_v4/amd/rocm.py

ROCmDSV4 ANOE: #3E NaN-freeprovenance [ 132 _trust_dsv4 _extra_cache_nan_free,
graph-capture #xig for_cudagraph_capture 5 build_for_cudagraph_capture, A%
_copy_ragged_to_graph_buffers 1 gfxd50 &8 graph-stable base pointer [E it & &
source BRE, RHIEMN split 5Bk scrub BIFIERLFKIR

# gfx950 LBkt extra-cache scrub BIfE{EI]E,
# ER: gfxd50 + fp8_ds_mla &% + T KV &4 + B AELE extra cache,
# E—RGCHERARIFIEIEX, BRI TERERIERRE,
def _trust_dsv4 _extra_cache_nan_free(
kv_cache_dtype: str,
has_kv_transfer: bool,
has_extra_cache: bool,
) -> bool:
return (
_ON_GFX950
and kv_cache_dtype == "fp&8_ds_mla"
and not has_kv_transfer
and has_extra_cache

def copy _ragged_to_graph_buffers(
ragged_indices: torch.Tensor,
ragged_indptr: torch.Tensor,
ragged_indices_buffer: torch.Tensor,
ragged_indptr_buffer: torch.Tensor,
num_rows: int,
max_entries_per_row: int,



) -> tuple[torch.Tensor, torch.Tensor]:
"B ragged TR N #IFA CUDA graph &4 X, "
indptr_out = ragged_indptr_buffer[: num_rows + 1]
indptr_out.copy_(ragged_indptr, non_blocking=True)

max_entries = max(num_rows * max_entries_per_row, 1)

ragged_out = ragged_indices_buffer[:max_entries]

source_entries = ragged_indices.numel()

if source_entries > 0:
ragged_out[:source_entries].copy_(ragged_indices, non_blocking=True)

if _ON_GFX950:
# 2% graph-stable 8 base pointer, REEMEUKES| AR source BE,
# fi split selector EL R EFER T IZE; indptr /33ER E 52 NNZ,
ragged_out = ragged_out[: max(source_entries, 1)]

return ragged_out, indptr_out

vlim/v1/attention/ops/rocm_aiter_mla_sparse.py

TEZ: i gfx950 E A Triton # B decode partial WA (512 5% QK dot. 4x128
PV Efnz. BK32 guarded tiles) . decode gfx950 num_splits 32-split ¥&3FE. UESMO
scale fRRL. UK EHLEY gfxd50 cp-gather A%, &E/MREUKZS BIEAE

@triton.jit(do_not_specialize=["num_batches"])
def _cp_gather_indexer_quant_cache_gfxd50_kernel(
kv_cache_ptr, kv_cache_scale_ptr, k_fp&8_ptr, k_scale_ptr,
block_table_ptr, cu_seglen_ptr, token_to_seq_ptr,
block_size, block_table_stride, kv_cache_stride, kv_cache_scale_stride,
LAYOUT: tl.constexpr, HEAD_DIM: tl.constexpr,
BLOCK_TILE_SIZE: tl.constexpr, HEAD_TILE_SIZE: tl.constexpr,
num_batches, BLOCK_TABLE_WIDTH: tl.constexpr, NUM_BLOCKS: tl.constexpr,

# 5 legacy MM XEES: token AR BIEA constexpr 5451k
# (BREXIEKR shape RIAHMAL ERIF) , batch KA runtime #r &,
tid = tl.program_id(0)
offset = tl.arange(0, HEAD_DIM)
batch_id = tl.load(token_to_seq_ptr + tid)
valid_batch = (batch_id >= 0) & (batch_id < num_batches)
safe_batch_id = tl.where(valid_batch, batch_id, 0)
batch_start = tl.load(cu_seglen_ptr + safe_batch_id, mask=valid_batch, other=0)
batch_end = tl.load(cu_seqglen_ptr + safe_batch_id + 1, mask=valid_batch, other=0)
batch_offset = tid - batch_start
valid_token = valid_batch & (tid >= batch_start) & (tid < batch_end)
if not valid_token:
return
# - REERSE, packed AET block_id * stride TREAR 32 fISEHE,
# EL R intod BERBITE, Frbtibi g,
block_id = tl.load(
block_table_ptr + safe_batch_id * block_table_stride + block_table_id,
mask=valid_block_table, other=-1,



valid_block = valid_block_table & (block_id >= 0) & (block_id < NUM_BLOCKS)
safe_block_id = tl.where(valid_block, block_id, 0).to(tl.int64)

# 3% LAYOUT 1HH src fm#$ 3 gather B k_fp8 / k_scale #ith--
tl.store(k_scale_ptr + tid, scale_val)

tl.store(dst_k_ptr + offset, val, mask=valid_block)

def cp_gather_indexer_k_quant_cache_triton(
k_cache, k_fp8, k_fp8_scale, block_table, cu_seqglen, token_to_seq,

# gfx950 EXFFLAE; EREMRR legacy RS RA SN
# (legacy 7418 num_tokens S48 constexpr 451b) .
if _ON_GFX950:
_cp_gather_indexer_quant_cache_gfx950_kernel[grid](
*kernel_args, num_batches, block_table.shape[1], num_blocks,
)
else:
_cp_gather_indexer_quant_cache_kernel[grid](
*kernel_args, num_tokens, cu_seqglen.shape[0] - 1,
block_table.shape[1], num_blocks,

)

vlim/models/deepseek_v4/common/ops/fused_compress_quant_cache.py

BNIHEEE: compress_norm_rope_store_triton EFRMEBEEE NKRZLEHA
SANITIZE_CACHE_NANS, ¥ scale code EFRM 255 UREZF| 254 FH#eft RoPE FEAFRIE
, EAEAIEBN scrub BRETER

# gfx950 TH: BEHEEHEN scale code LFRM 255 Ik K F| 254,
# 48 RoPE # NaN/Inf A58/ A 0, MmfEARD IR LU EEELRS NaN,
# BR3EIRTT R scrub —— R ARRD I REIR 35 B0 X B RTR,
# 3E gfx950 F & 1R¥#F legacy 255 LRERERITA,
if head_dim == 512:
kernel = _fused_kv_compress_norm_rope_insert_sparse_attn
num_warps = 4
kernel_kwargs = {"SANITIZE_CACHE_NANS": _ON_GFX950}
elif use_fp4_cache:
kernel = _fused_kv_compress_norm_rope_insert_indexer_mxfp4_attn
num_warps = 1
kernel_kwargs = {}
else:
kernel = _fused_kv_compress_norm_rope_insert_indexer_attn
num_warps = 1
kernel_kwargs = {}

# NAZAZR: #7 SANITIZE_CACHE_NANS 3%£3% scale code EFRFHFFZE NaN,
max_encoded: tl.constexpr = 254.0 if SANITIZE_CACHE_NANS else 255.0
encoded = tl.maximum(tl.minimum(encoded, max_encoded), 0.0)
tl.store(

scale_ptr + scale_idx,



encoded.to(tl.uint8),

)
# -RoPE meft /5, ZRABENIE NaN BE, BARITHREL softmax,
if SANITIZE_CACHE_NANS:

result = tl.where(result == result, result, 0.0)

it R A

Review HHE—SZ AKX Z jiacao-amd FE vlim/v1/attention/ops/rocm_aiter_mla_sparse.
py B decode num_splits Bk L3 ]: “Is it safe to change splits range for
gfxq42?7"—— BRI ZE selector B split LIRAM 16 &P 32, MizREKERRSE
gfxd42, {F#& Fangzhou-Ai BIERAEEEZEHR ALY, HE 5dfdacOled FIREIE selector
MR KRS 16-split EFR, 1X _decode_gfx950_num_splits ¥ 32; FERMKRE legacy
generic/gfx942 #EBNAZS cp-gather launch, i@ adaptive graph path. narrowed
ragged view. direct-output path 5 cp-gather =45t 2IPE M _ON_GFXI50 148, %%k
RRBANBMER, HAFA AndreasKaratzas B LGTM #E5 B R Cl it &, Claude bot
¥ & fork PR B review ¥2 R~ AR KEN.

« £F split selector LRENEZET B K gfxd42 (design): reviewer 18 HEIEEE
5dfdacOled M’ E H*ZF selector S5MIRARLE 16-split EFR, X
_decode_gfxd50_num_splits &F 32; FEEIKRE legacy generic/gfx942 RS
cp-gather launch, gfxd50 4548 K22 d _ON_GFXI50 1%,

RSB
- RS

1. gfx942 EVARE: BMEE _decode_num_splits LIRS 3| 32, EREEHFKE
gfx942 B split {TH; review EBMRE 16 LR, EMEXIRAEANETERELE
BRAZTTH,

2. NaN-free BHERAIEHME: SANITIZE_CACHE_NANS X gfx950 B NIRRIE, LER
3B _trust_dsv4_extra_cache_nan_free [1#51F, EHRERZRRINE =15 NE
12 (40 KV ZRsRRITE ANRNE) S i58Mk, extra_cache #7%8 NaN 2 E#ES S
softmax, MR FH poison ABIRBEET gfx950 BRIA scrub B&42,

3. CUDA graph ¥ #8425 4E : build_for_cudagraph_capture SEZE&A grid + 14T
A work BYIRIHK# for_cudagraph_capture #ricIEHETE;
_copy_ragged_to_graph_buffers UREMEEREKZE base pointer, &/a4RARA 7 =AE
source K25 NNZ W£R, TREBFHIRIL,

4. MRV1 EIESEEIE: commit Gc4d637d % ROCm DSV4 BRIAM MRV2 EEE| MRV

(A% ROCm Lt decode TPOT ®EY3) , ZBkshE ‘gfxd50 # B decode MAZMAL FR
BA—3K, H co-author B&ERELIE, TEHAETEMITH,

5. ERERHEME: PI0 TTFT £ A/B FEIR 4.092%, 1FEMFEHIX R ERIRITHERN L
®; BmIHAKT split BFNREEMERLEELREIE, - ¥H: PeEERE
ROCm gfx950 (MI355X) F& _E# DeepSeek-V4 #Ei MLA decode #12: REEF
‘ALY 2.7%, PI9/P99.9 TTFT k& 4.8%-7.9%, PA0 TTFT BEA IR, gfx942 53R



FARRZATHEFRE (AOT HiHHIA gfxd42 HSACO ¥ —3%) . MRS, % PR
T —MESERNES: A provenance L BN 1R BT &4 scrub’Bithfl, WUE
graph capture AEE IR, BTHABSEETENRIT; RNEEERT BE2AEER
R AT S 5 7 £ RSEEEH R, AP NEEY™E gfxd50 £ DSV4 K
EFTFXREERKRE, LHEB. TREMZ, - REFRE: gfx942 £EZEEZERYT (
Bf8%E) , NaN-free ZHE$KIERA , CUDA graph #RERE , MRV EREEEE
TIFEEAK (cp-gather £451b)

KRR EE

« PR #51430 [MRV2] Move DSV4 to Model Runner v2: commit 9¢c4d637d 3| A
#51430/#51768: 7 PR ¥ ROCm DSV4 BRIAEIERE| MRV1 A MRV2 £ ROCm LE8Y
decode TPOT 3, 5 MRV2 I#H MR

« PR #49544 [ROCm][Perf] gfxd42: use FlyDSL fp8 MQA logits kernel: @A ROCm # ¥t
MLA RZMEREMRAL (gfx942) , A PR 8§ gfx950 ARt 5 R BAE R R —
rocm_aiter_mla_sparse.py &k

« PR #51318 [Bugfix][DSv4] Revert adaptive C128A metadata packing: 5##i MLA
decode T IEFfaE M EIEMERX, & PR B ragged MEIKESL graph buffer EXES5 BH
R TTERIET BARITHRE

« PR #51538 [Bugfix] Make DSV4 sparse MLA work end-to-end for plain decode, MTP,
and DSpark: El—#&E% MLA decode BEZBIREISREMIEMEE, A PR EHER LK
gfxd50 MEREHFL

« PR #52084 [Perf][DSV4] Optimize sparse top-k metadata kernels for higher prefill
throughput: E— DSV4 MREMRALE: top-k TTEkIES decode WAZIL R RFMAE MLA B
TEMREER

« PR #52401 [Bugfix] Pick the DeepSeek V4 eager cudagraph region per model
runner: # & DSV4 CUDA graph region ¥&4%, 57 PR # graph-safe BERN split 5@
IR MRV REHX



