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vlim-project/vlim
[Bugfix] [Kimi-K3] Give the AMD packed KDA decode kernel the state-index stride
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JRSCEESE: http://prhub.com.cn/vlim-project/vlim/pull/51682

PATHE

- —4)iE: 85 AMD KDA fERAER DB state K51 K

< EFESE ESREIE, AEEFRAERIDRE: H—RRIFHE stride ZIFMHEE kernel A Z
IR A contiguous ¥, % decode REEIZHAEE memcpy; H=2H
PACKED_DECODE_IMPLS Bk&44E NVIDIA/AMD P vendored 2 %—2 %Mk, iLE—
BB OMRE AR RE A, 43P L 5% vendored kernel BYEIA BRIFHSEER,

THRES B

PR body BARAREIAR T m]@HEEEE . AMD BIAHE) fused recurrent_kda packed decode &%
state_indices %% B unit-stride, FEANOH ValueError: state_indices must be
contiguous and one-dimensional; M NVIDIA BIARBE X #F stride_state_indices BR &K —
%, ZRE speculative decoding FF R & E ——GDNAttentionMetadataBuilder X
block_table_tensor[:, 0] #EA KDA state slot, Mamba group 8 block table 38EAN 1 +
num_speculative_blocks 3|, HEMiZ%|Z strided view, warmup Bi%kK, 1EEEIZFMBE
kernel m3EAA A, PEHE strided view &%, BAMIEEA] contiguous &7 decode 2
+HEH 3| AN—K device HEFr memcpy.

SRR

1. RESHE FuEE  (viim/models/kimi_k3/amd/ops/third_party/kda/fused_recurrent.p
y) : fused_recurrent_kda_packed_decode_kernel #73& stride_state_indices &%k, &
311+ &M state_indices + i_n BXA state_indices + i_n * stride_state_indices; A O
M ndim =1 or stride(0) != 1 3 AIX ndim = 1; kernel BEi&EN
state_indices.stride(0), X#5 NVIDIA B|ARZ2XFF, decode RERZRE| AFIM B
I,

2. MIRE ZXNF (tests/models/kimi_k3/test_kda.py) : # AMD BIAF AR L, HE
PACKED_DECODE_IMPLS = {"nvidia": ..., "amd": ...};
test_packed_kda_decode_correctness ¥4 impl &%k, A SKA
PACKED_DECODE_IMPLS[impl], MHEREAE SN state_indices_stride € [1, 8].
num_seqs € [1, 8, 32]. lower_bound € [-5.0, None], {ER &% NVIDIA &|A&, X2
AMD fitk stride XFKIARBAINNRE; BREARLALAR —ESEE5 K=,

3. BiES5tE: = commit A& main 9°%; CI B4EIE titanaa ML /ci run itk H &
& approve, ROCm 7.2.4 / MI355X k£ 24 ANABIAN; 1EHFBTAE 8x MI355X L33



IRIIE Y PP8/TP1. DP2xTP4 + EP. fp8 KV cache + speculative decoding ] warmup
&, GSMBK 5-shot ¥ ~0.96, TIEEIRFPRIUEMAE R EIL Kimi-K3 TAER T iR
¥, BMNGERSZA PR X _LEIEE,

REEF:

« vllm/models/kimi_k3/amd/ops/third_party/kda/fused_recurrent.py (#3k KDA WA%; 2%
B source; EA core-logic; 5 fused_recurrent_kda_packed_decode_kernel,
fused_recurrent_kda_packed_decode) : AXIEE 8IS AMD vendored KDA f#&
B NAANE stride_state_indices 283 K F 4k, ARNKEADRLE, # AMD alRS5
NVIDIA &|A4TRUkSR, BEHMFR spec decode 3Z=AY warmup &K,

. tests/models/kimi_k3/test_kda.py (#3k KDA MR; 5| test; HE A test-coverage; #&F
5 test_packed_kda_decode_correctness) : iR E ZMIX NVIDIA &8l AY EZF|
NVIDIA/AMD XX &E|4~: @it PACKED _DECODE_IMPLS &%k, f# state_indices_stride
B EEE S35 4EfE R R AR 1 vendored 28, FriERIZSEHRBRKL A,

XS fused_recurrent_kda_packed_decode,
fused_recurrent_kda_packed_decode_kernel, test_packed_kda_decode_correctness

KBRAL B EX
vlim/models/kimi_k3/amd/ops/third_party/kda/fused_recurrent.py

ARG E BRZ A E: AMD vendored KDA fBESRAZAN %, stride_state_indices ¥t K
Fhb, RNKEAORE, & AMD BlAE5 NVIDIA BIA4THULSL, EIHEMFMR spec decode 3%
=8 warmup &K,

# AMD vendored 89 KDA f& N,
# B E R/ state_indices ¥ unit-stride B, HENDIELT(TIEELSKE;
#1E&8JE: 5 NVIDIA BIAMF, ZIFEEFSKH 1D Ril.

def fused_recurrent_kda_packed_decode_kernel(

stride_state_token: tl.constexpr,

stride_state_indices, # ##%: state_indices F &K, HTITHRMEEAN
H: tl.constexpr,

K: tl.constexpr,

V: tl.constexpr,

# L i_n * stride_state_indices L% i_n /T8 state &3l,
# 3255 block_table_tensor[:, 0] X2 strided view,
state_idx = tl.load(state_indices + i_n * stride_state_indices).to(tl.int64)

def fused_recurrent_kda_packed_decode(...):



# REX 1D, AHEEX stride(0) == 1:
# strided view E&JEMA; EHERA A RE contiguous ¥,
# BR decode FLHITIE—IK device RELE memcpy,
if state_indices.ndim = 1:
raise ValueError(" state_indices™ must be one-dimensional.")

fused_recurrent_kda_packed_decode_kernel[grid](

stride_state_token=initial_state.stride(0),
stride_state_indices=state_indices.stride(0), # SZFr KAE4 kernel
H=H,
K=K,
V=V,

)

tests/models/kimi_k3/test_kda.py

M3 & = MAIX NVIDIA B4 EF| NVIDIA/AMD XE|4: #ix PACKED DECODE_IMPLS
S8 fb, £ state_indices_stride BIBEA S 3R4EFE B IS AR B 1D vendored 23, FribRIZSE
BRREAE,
# AMD 5 NVIDIA # KDA A#ZZE& B vendored MEIAR, AFHX;
# E I FAE XEOMR A E B 7 2 PRS2 3, R —1p X FF stride.
B—OARXIF W EFERERES,

PACKED_DECODE_IMPLS = {
"nvidia": fused_recurrent_kda_packed_decode,
"amd": fused_recurrent_kda_packed_decode_amd,

@pytest.mark.parametrize("num_seqgs", [1, 8, 32])
@pytest.mark.parametrize("lower_bound", [-5.0, None])
@pytest.mark.parametrize("state_indices_stride", [1, 8])
@pytest.mark.parametrize("impl", PACKED_DECODE_IMPLS . .keys())
@torch.inference_mode()
def test_packed_kda_decode_correctness(

num_seqs: int,

lower_bound: float | None,

state_indices_stride: int,

impl: str,

# ARERAFLAR—ESEZMASRENS,
# AT — 1 SZHLAT state_indices HKIEX W EIFHESELZE,
packed_out, _ = PACKED_DECODE_IMPLS[impl](
mixed_gkv=mixed_gkv,
raw_g=raw_g,
raw_beta=raw_beta,
A _log=A_log,



dt_bias=dt_bias,
lower_bound=lower_bound,
initial_state=packed_state,
state_indices=state_indices,

)

Wi EH AL
WHEE Fangzhou—Ai ¥ “LGTM, but we need an unit test.” —— AR E F =, ERFAE
KA B =A commit BIFE test packed kda decode correctness 5#1L%| AMD g4

, ﬁiﬁ%“ﬁ mergify[bot] &7~ pre-commit ¥REM, BRAMIZST pre-commit run
—all-files E1RX; X EH main FREREN, $#FF titanaa X /ci run & Buildkite CI
(#83152) 3 approve, Claude FHHLE AR fork PR BapBkt &, K~ £FHIMTL,

« BXRANFEETTMIR (testing): A commit KR 2 b5 PACKED_DECODE_IMPLS (
nvidia/amd) , 1REBRASEEMRE, AMD BIAH stride 1B X B AR EMA R,

« pre-commit ¥ E KK (style): X &I main FRERN, CI &K,

- Cl % 5-& N (other): CI R E4A A main,

R fe5 7

« RF&: ITAZMAXFR AMD vendored W#%: ‘RE5IH unit-stride BR A% stride(0) Fak, X

1D KEREME,; EREKEE, FARKREANGZKHKIEEM stride 89 1D view, kernel
FENESL, TEESAERRI (SRIE— _EHRIR block_table_tensor[:, 0] B2IE# K

FIAE, KK o MRIXETLEMESAN AMD vendored #3k, ZiZEREIE ROCm £ &
AR, TREIIAFE Cl £K—PR RLAZERNEFLEFANTAH, BEALRHATE M,
decode IRIZTLHIE allocation/memcpy, kernel Z—ANBATIFRES K, FFEE = BB ;
impl ZHENREAEERE, ClHEE/NMa LA, WERIIERER PR FHM L, SN
FEE

« P AFPEwW: AMD (MI355X % gfx950) Lk Kimi-K3 FF/2 speculative decoding Bt #Y
warmup AR EE; RITRE spec decode I RATARE, AATM: decode FERIZ
THIMAELSHED, MEREFF AR, HREm: FZMRFELR NVIDIA/AMD Ffp
vendored KDA 523, FiilEXRE|IARBRRR, A Kimi-K3 ROCm &3 KR #78 T4,

« MFEARIT: vendored MEIAER , RIHKTE , AMD EAHEKIZ |, IR IEREAS PR #t

PE S

« PR #51011 [ROCm][MLA] [K3] Fix fp8 KV cache decode on the AITER MLA backend:
FA ROCm E Kimi-K3 2 E&12 (AITER MLA / fp8 KV cache) # bugfix, 54~ PR [{
J& Kimi-K3 ROCm JZ3##aE M nE £k,

« PR #40958 [ROCm][CI] Extend ROCm AITER MHA (FA) coverage: ¥ & ROCm & A
MREZ, 54 PR AEZENMRA R vendored kernel —3&M 89 B B —BKktE &K,



