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MTHE

« —#]1E: ROCm KDA fRiIRENAZ, e2e HBHIEALA 7%

« BEME: (BEKIL, Z PR ERT ROCm LIB=ERMmEm A A A AR RE TRTE:
M HIP kernel 8§ DPP )34 55 %. CMake B9 arch &2, 3| Python MIXXE
1138, BRI EAF staging, BE|@EME CUDA-graph B benchmark i&it. HrB#EE X
5 benchmarks/kernels/benchmark_kimi_k3_kda_decode.py #% T “eager itiHESE AR
SlUkzE. graph replay 7 2REIEAR WA RL, UEMRF X NULL_BLOCK_ID EFAT.
FEALRR B S0 RA G RIE,

THHES BAL

PR body #tBA: Kimi 8 KDA B#EE¥ decode FEXEANFF|. B4 value head 1RRMHK
causal convld JRAHER. gated delta-rule 3##Ff0|]#¥ RMSNorm, M ROCm EBHEIZ=A
ML Triton kernel KRB, 4 PR M BIRZEHE CUDA MRS ST, At HIP RAKE
token decode BEE N, LUMMRZE R launch 59 EKEFIR; RNERZANZERRE
gfxd50 MR, HbMEEIRELEL gfxd50 A%, e2e A& B REHFHIEAL 7%,

SRR

1. ¥3E HIP m&MWA%: csrc/libtorch_stable/kimi_k3/fused_kda_decode_kernel_rocm.cu (
2 800 4T) SZI kda_decode_fusion_kernel, 1% (sequence, value head) AR &R,
i state A [128, 128] fp32. & token B —>Xk (4 128 KiB HBM A E) EIXEHMM
, EWXHA 16-lane DPP Y34y (row_reduce / block_reduce_sum3) .
__builtin_nontemporal_load/store IEBF A F5REITERE H state BRKZIT, BiRE
% HBM X MiEELE FLOP, EARSKBEETRAME norm. EZ head k. ZF
B ¥ conv state. EFEA safe gate FHE; FERAIE CUDA-graph #EH
NULL_BLOCK_ID (slot 0) 3R7ZAT: #HAEE. Bk state 5,

2. MEEL: CMakelists.txt £ HIP 4% #3% FUSED_KDA_DECODE_HIP_ARCHS, H
list(FILTER ... INCLUDE REGEX "gfx950") R¥E arch ¥|&%& gfx950 BH4EiZ .cu oA
VLLM_STABLE_EXT_SRC, i@t VLLM_ENABLE_FUSED KDA_DECODE=1 &ZZEX%H
#& torch.ops._C.fused_kda_decode, TBBA#: £ arch MERZE &S gfxd50 &A%
ZAFTA arch FiIFZRXMH, TATERE Python M 1#2E8FE gfx950 & &,

3. 33 Python (13 5REMEHE: viim/models/kimi_k3/amd/ops/kda_decode.py &4t
is_fused_kda_decode_supported(), &5 head #k € (12, 24, 48, 96). head_dim=128.



conv SLE =4. T spec f#RL. bf16 A / RS, DS RSMB UK on_gfxd50(), F£—F
B3R E False, FEIBTSZEN, make_decode _convld_weight_loader() 5
make_decode_norm_weight_loader(): RIEEMEBIAIE conv REFBLANEZEEN
width-major fp32 )& [3, width, dim], E&EITIE norm X E upcast F| fp32, #ER
decode & EHIBATR A,

4. &£ E| KDA E: vlim/models/kimi_k3/amd/kda.py B KimiK3DeltaAttention.__init__ %
FTHEHMRERETIEM decode_convld_weight / decode_norm_weight NIEFF A buffer
FH BTN weight_loader; forward 7Ei# T spec mask. 7o prefill. B decode’BtE
B8R ops.fused_kda_decode() B core_attn_out EIZRTRE, HAEKIZ (prefill. spec
fERS . 3E gfx950) EJR Triton .

5. MR 5 £ AR E: I tests/models/kimi_k3/test_amd_kda_decode.py, &4,
gfx950 A skip &4, H Triton ZEREEABES BT LERENAZSH. conv state 53
# state (conv state BRKZFEA—3K, #HEE fp32 fR#F vs BF16 HEEARHA 3e-2 BE)
, HBEFRHARMZ slot” T norm ERX"“NULL_BLOCK EE/THHEZE slot 0 FEE’,
13 benchmarks/kernels/benchmark_kimi_k3_kda_decode.py, EBt%#F eager 5
CUDA-graph itB (graph #\#& 69 B#E dispatch #PE 5289 HIP graph BahFF$H)

, 4% per-step TEEH state ., Cl AT /ci run 7 Buildkite L%,

R

« csrc/libtorch_stable/kimi_k3/fused_kda_decode_kernel_rocm.cu (#3k &M% ; 25|
source; £ core-logic; &5 kda_decode_fusion_kernel, block_reduce_sum3,
row_reduce, bf16_load) : #3¢ 800 4T HIP RENIZ, EARMEEIRANZS; SZI
convld update. gated delta-rule #3513 RMSNorm B¥E launch Bd&, FAITHW
FRA 16-lane DPP 345757, RBTAIE NULL_BLOCK_ID HAATS RN IRE,

« vlim/models/kimi_k3/amd/kda.py (1R A E: 25| source; FEA core-logic; &5
KimiK3DeltaAttention, forward) : KimiK3DeltaAttention B A\ OBk : 3% X 3FMET MHARAD
L buffer 5 weight_loader, #HE4E decode #tFH1#E| fused_kda_decode, Z& PR
HEERASIREK Bo

« vllm/models/kimi_k3/amd/ops/kda_decode.py (#3k WZ AL ; 5| infra; &
infrastructure; 5 is_fused_kda_decode_supported,
make_decode_convld_weight_loader, make_decode_norm_weight_loader) : & &Z;
BT S AN T AREMRE, REAZARBA. REWE L AZETA DI,

. tests/models/kimi_k3/test_amd_kda_decode.py (1R fRFLMS,; K7 test; KA
test-coverage; 45 test fused_kda_decode_matches_triton_chain,
test_fused_kda_decode_leaves_untouched_slots_alone,
test_fused_kda_decode_without_output_norm,
test_fused_kda_decode_skips_null_block_padding) : ${EXEEMK: L Triton 88458
RIERES N L. conv state 5383 state, HBERAEIENS NULL_BLOCK E%
ITH, RRRIEMMENTERX,

« benchmarks/kernels/benchmark_kimi_k3_kda_decode.py (#3k & : 35| source;
KA benchmark; 45 _bench, _bench_graph, bench_graph_layers, Inputs) : $#ft=]
EMBMEEENE: R X¥F eager § CUDA-graph itB, graph t#£X3% 69 2R T



H, RAMMEARERSEDRETEB/IRELER,

- CMakelLists.txt (3R HZBIA; £5| config; A build-config) : MEEL: (XE HIP
arch %% & gfx950 W RiIFEEE NI B E fused_kda_decode 5, 2% arch MEIE
BB X 5,

sk a

XPEM5 . kda_decode_fusion_kernel, is_fused_kda_decode_supported,
make_decode_conv1d_weight_loader, make_decode_norm_weight_loader,
KimiK3DeltaAttention.forward

RERED F B

csrc/libtorch_stable/kimi_k3/fused_kda_decode_kernel _rocm.cu

38 800 4T HIP BE& N, EARMEERAMNZS; LI convld update. gated
delta-rule #H# 5113 RMSNorm 898 launch Fté&, FHAFTHE XA 16-lane DPP VA4S
kR F 57, FEETAIE NULL BLOCK ID RS #ARESE.

// gdn_attn.py &8 cuda-graph decode #tA9EERA NULL_BLOCK_ID (0) 3E %,
/] BEREY Triton EXBERTAEMARAE: BEAZEHEFSEZRE,
// causal_convld_update &t conv state, ZARKIE, GNERITEHEXN
/] slot 0 B9 state —RTLEXBIIELKE , slot & block #AE—WE,
/] EiX BIRAT return FEBIFELL _ syncthreads() BIECXT,
if (slot <= 0) {

if (tid < kDimV) {

out[static_cast<inté4 _t>(i_n) * kLocalDim + i_hv * kDimV + tid] =
bf16_store(0.0f);
}
return;

}
vlim/models/kimi_k3/amd/kda.py

KimiK3DeltaAttention B A BK3E: L IFMHEFMARL L A buffer 5§ weight_loader, FrE4E
decode #tH¥1#3| fused_kda_decode, B4 PR MEIERASKE S,

conv_state, recurrent_state = constant_caches
# conv_state MAUE (..., dim, width - 1) fiff: DS iR E&E#HE, SD MREHE
if not is_conv_state_dim_first():

conv_state = conv_state.transpose(-1, -2)

# RERZREE 4 decode. T spec. T prefill "Byt :
# =ALRGBR—FT, TUERE|TAZR token B Triton
if (self.decode_convld_weight is not None
and self.decode_norm_weight is not None
and spec_sequence_masks is None
and m.num_prefills ==
and m.num_decodes > 0):
assert non_spec_state_indices_tensor is not None
ops.fused_kda_decode(
x=mixed_gkv,



weight=self.decode_conv1ld_weight,
bias=self.convld.bias,
conv_state=conv_state,
raw_g=g1,
raw_beta=beta,
A_log=self.A_log,
dt_bias=self.dt_bias,
state_indices=non_spec_state_indices_tensor[:num_actual_tokens],
state=recurrent_state,
out=core_attn_out[:, :num_actual_tokens],
lower_bound=self.gate_lower_bound,
output_gate=g2[:num_actual_tokens],
norm_weight=self.decode_norm_weight,
norm_eps=self.o_norm.eps,

)

return

viim/models/kimi_k3/amd/ops/kda_decode.py

EPABRSTRTIESRNTRAREMNRE, REARMRBA. REWMUAAZET AR
o

# SPDX-License-Identifier: Apache-2.0

""ROCm fllg& KDA FEFESNAZBIA D : SEITHRIIE + REMEBE,

W% (csrc/libtorch_stable/kimi_k3/fused_kda_decode_kernel_rocm.cu) B4LIEIZAN
decode #RAB =R Triton Bat5FRFENEHA—K, HIEE width-major B
conv REL fp32 norm RRE, —FEAEMBIAE TEHAA loader EELT,

from collections.abc import Callable
import torch

from vlim.logger import init_logger
from viim.model_executor.layers.mamba.mamba_utils import is_conv_state_dim_first
from viim.model_executor.model_loader.weight_utils import default_weight_loader

logger = init_logger(__name_)

# AZZFIMLEY head #2 (Kimi-K3 3£ 96 4~ KDA head, &% TP1/2/4/8) ,
SUPPORTED_NUM_HEADS = (12, 24, 48, 96)

def is_fused_kda_decode_supported(
num_heads: int, head_dim: int, conv_width: int, num_spec: int,
input_dtype: torch.dtype, conv_state_dtype: torch.dtype,
) -> bool:
THWAR, ARERE TARSRBAR,
from vlim.platforms.rocm import on_gfxd50 # R ROCm F& X HE XSS



if (num_heads not in SUPPORTED_NUM_HEADS or head_dim != 128
or conv_width != 4 or num_spec =0
or input_dtype != torch.bfloat16
or conv_state_dtype != torch.bfloat16
or is_conv_state_dim_first()
or not hasattr(torch.ops._C, "fused_kda_decode")):
return False
# TODO: HABEMBAKRRIIE, % RIKAT gfxd50
return on_gfx950()

def make_decode_conv1d_weight_loader(
dims: list[int], tp_size: int, tp_rank: int,
decode_convld_weight: torch.Tensor | None,

) -> Callable]..., None]:
""in# packed conv RE, HHFE— width-major fp32 B4,

W% [gkv, width, channel] B3I E (channel 3%4:) ; Triton 89 prefill
5E3R decode A [channel, width] R, —&E R,

sharded_dims = [dim // tp_size for dim in dims]

def weight_loader(param: torch.Tensor, loaded_weight: torch.Tensor,
loaded_shard_id: int) -> None:

if loaded_weight.dim() == 2:
loaded_weight = loaded_weight.unsqueeze(1)

shard_size = sharded_dims[loaded_shard_id]

source_start = tp_rank * shard_size

target_start = sum(sharded_dims[:loaded_shard_id])

loaded_shard = loaded_weight[source_start:source_start + shard_size]

param.data[target_start:target_start + shard_size].copy_(loaded_shard)

if decode_conv1d_weight is not None and not param.is_meta:
decode_convld_weight[loaded_shard_id].copy_(

loaded_shard.squeeze(1).transpose(0, 1))

return weight_loader

def make_decode_norm_weight_loader(
decode_norm_weight: torch.Tensor,
) -> Callable]..., None]:
"EKIIIE norm ARE, HHEZ fp32 BIAERZ epilogue EH. "

def weight_loader(param: torch.Tensor, loaded_weight: torch.Tensor) -> None:
default_weight_loader(param, loaded_weight)
if not param.is_meta:
decode_norm_weight.copy_(param.data)

return weight_loader



i A 4
review F tjtanaa I_H =44

« £ kimi_gdn_linear_attn.py 8 diff L& X please fix the prefix commit” (BXAZE / Al
ZEA, REFWHA)

- R BER PR#50592 (ROCm KDA &) BE&F, BT AUIEMXEZELNBE
vilm/models/kimi_k3/amd/kda.py; MIER A £ ‘adapt to rocm kda refactor’5 & &4
EHEEBEEL,

« MEIRXHE K gfx950 skip HIBTAMSE current platform.is_rocm() B import on_gfx950
, Y& E £ “Guarded the tests for gfxd50", BffR, Fangzhou-Ai ¥ issue b EFHE
XBER: —RIEEEREHEN recipes (recipes#733) EFEA; —B4AH
8xMI355X EE cohort trace BIFFE9HT——69 B KDA £ C16/C24 T ELBESITHA
1.80 ms / 2.09 ms, XREMEKRZMIBIO LR (LFMNERBLEE state) , &
C16/C24 MIzL 1.8-2.3x fRELAEMBELL, A e2e ~7% BEEEFHMAES K,

22

« XA EA (please fix the prefix commit) (style): REFT X XAHEE; X AEE
2z 1A Merge branch main 5§ adapt to rocm kda refactor &1z B3,

- PR#50592 &35 & E 7432 8ISk E] amd/kda.py (design): I A EHH adapt to
rocm kda refactor AR A XHFE (33 kda_decode.py. 2% kda.py) FBABEZI
%S,

« MIRAX AT is_rocm() 257 import on_gfxd50 (testing): fE&EIE Guarded the
tests for gfx950, head FRAEAZ _on_gfxd50() 8956/ 523,

- fERBEHEH recipes EM (recipes#733) (question): TFEX A NAEERFELR ; PR &
&1L body FH#) MI355X LR A,

« EZ cohort trace BYXBEERTME ST (performance): fEAERMEANT, HIA PR Ik E
RETE A — Ko

R k5 B
« QRS B RFeEPIE:

- gfx950 £J&: WA RE gfx950 LM, is_fused_kda_decode_supported X E#
TODO ’#%; H& ROCm arch 1 on_gfx950() BATHRHEE, K2 EERERZS AR
RATAR—EK (o conv state FFH|WT is_conv_state_dim_first() ZEERIRE LT TRE
A True FEAZKEREA) »

« FUEEN: MIRA 3e-2 / 2e-3 BHEIHEARMENAZE norm RIfREF fp32, Triton S
W8] round 3| BF16; ESIRELHA T RIHiRE T REETNREE, AH spec decode
HERAEBEN,

« REMBRELEI: o_norm.weight B weight_loader # & #4 E B mirror fp32 &l4A8
WA, EE4ZMEMN (W0 FP8) = LoRA £HZE X loader, TREHILFR,

MK EBEH O : SUPPORTED_NUM_HEADS &€& 48 (TP=2) , {8
test_fused_kda_decode_matches_triton_chain RNl 12/24/96; num_tokens B 7 4
KE#E CUDA graph &K padding IR, i padding TRAE TR,



- MEE: & gfx350 B9% arch MEXXEA arch %iFiZ 800 4TRXAF, 04w FHH]
; FEJE ROCm FEREA HIP MELSHILER, (B CMake ERE HIP 4%,

- CUDAGraph 3#&M: FEMRALSE RN XA VLLM_USE_BREAKABLE_CUDAGRAPH,
Bb& 8125 breakable cudagraph BIZHASRAE PR WIIE; benchmark 89 --graph %
NERANZAEET X graph replay, {BIRS &3k 2 BRATN T AL,

< U RRSEE:

« AP : gfxd50 (MI355X & ) £ Kimi-K3., B#tMRTIE spec / prefill JBEEH) decode A
FPRIRBYL 6.8% B e2e MK BEHIEAES 6.8% By TPOT k&E; H'E ROCm Z&S5R
eftEsER, TARE,

« A% ¥ 800 4T HIP WAX# A libtorch_stable #2&, X gfx950 M= M3 K i
AANIEFEA buffer 5FA loader 2%, W& &R,

- EBA: ROCm fll Kimi-K3 MaEL M BEREZ —, NELIEmME B B spec
decode RE LM FREANEBREHRT AZEAETEANNETLR (benchmark BA) .
CI FE gfxq50 HlL& 4 REPUTHMIR, 3E gfxd50 CI #A skip.

- RFFRiE: gfxd50 TRAHZ , BESNEKBEE , REMBKKREZEE , £ arch MEHR

%M , breakable cudagraph FI&iE

KERBKL

« PR #50592 (FrRRELXHRME) : review F tjitanaa #£FH ROCm KDA E#f PR, &
PR XA ¥ A adapt to rocm kda refactor, HEYMEAREE S,

« PR #51738 [Perf] Avoid more GPU<->CPU syncs on the model execution path: B
V1 decode #RRZHMREMRAL &Rk GPU<CPU [R#) , 54 PR ] kernel Bt& A M E
o

« PR #48223 [Perf][ROCm] Dual-stream decode with hipgraphs: EA ROCm fRL M EEH
M (FFEHERRR decode + hipgraph) , 5AKEENAZFE ROCm decode PEREMRAM L.



