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PATHRE

. —A)iE: AR MI325X L Kimi-K3 fused KDA ##D

CREME: EEEIE. BRA diff DN (+15/-14) , 18 PR body B profiling SHERT
launch overhead (& kernel 44 4 us) FERBERAPFHERRA, UK " mEHmIKESZ
FTEE TR " R E—X B iME kernel fusion BESZUMENFE W&k, R E®E, "
iz gate. BEITEY gate. MR gate =& REFMEK " RIET 2—F50R, #BR op BmiF
BT R AT 3R, SONHRAE BARHLEE E AR BT O AR —BORS, BINEEFEER (o
gfx942r1. gfx12xx) ERZER,

THHES BAL

PR body BA#AE H R FKIR: PR #50654 added the fused Kimi-K3 KDA decode kernel ...
but gated it to gfxd50 (MI355X) in two places, so it never activates on gfx942 (MI325X),
kernel R{EFH CDNA BRHEHJRIE (waveb4, DPP row/quad permutes.
__builtin_nontemporal_load/store. bf16 intrinsic) , F& MFMA/FP8/gfx950-only E&43,
LDS 44 2.8 KiB. &84 130 VGPR 347#% 2 CDNA3 R#l, EtLHFKN kernel JjEG, R
FREMEEBITRFEL gate, 1EE LR ULEA Y ASHAIRIKEA RERRE: Kimi-K3 decode #
B @ MXFP4 MoE (int4) 5 MLA attention fn TP8 collectives £, KDA Bé&THEMNA
4.6 ms/token B ZRRA G LN, #F #50817 (MXFP4 MoE Triton aléw4 for gfx942) %
MEREANEE,

SCEL AR

AR PR BHEAW=F gate RIFMEE: ME. BTH. MR=4 gate B-—FR7, KshR/IMEE
ABIRHS

1. #4932 gate——CMakelists.txt: & FUSED KDA DECODE_HIP_ARCHS #9333 IF | AA
gfx950 BRA gfx9421gfx950, XEBRKREBMFX: gfxd42-only MEZRRT LA TRIF
csrc/libtorch_stable/kimi_k3/fused_kda_decode_kernel_rocm.cu, &I
torch.ops._C.fused_kda_decode op AFRBEIE, mITH gate KLELRE| kernel; KE
J& MI325X MR ERIZ op. EFERZ WA multi-arch METEANEE arch FKHHIZ
JR, H3BATH gate EERKRE EXFKRZ,

2. mfTH gate——vlim/models/kimi_k3/amd/ops/kda_decode.py:
is_fused_kda_decode_supported() B3R EMEM on_gfx950() R on_gfx950() or
on_gfx942(), R¥ITLEY shape. dtype. kernel SJHM guard (0 num_heads &%



ZE SUPPORTED _NUM_HEADS W. hasattr(torch.ops._C, "fused_kda_decode")) B
B, BERIFNEREERS=R launch 8 Triton B42, J& TODO & (" R
gfx950") WEH A CDNA3 £ZFRBHHEA,

3. Mk gate——tests/models/kimi_k3/test_amd_kda_decode.py: HHBHRELM
_on_gfx950() Ed4 R _on_supported_arch(), pytestmark By skipif &V B
on_gfx942() = on_gfxd50(), 4 fused kernel 5 Triton EI:R &893 BBMRE MI325X L
HEEPATRIEREE B,

4, BTELE: 1EEAE MI325X LR =B RiIE—op FMi&E (hasattr(torch.ops. C, "
fused kda_decode") K True) . kernel IEFAMMIR (12/12 3T, B % heads {12, 24,
96} x tokens {1, 7, 128} & null-slot. no-output-norm. padding %) . gsm8k BE
parity (fused 5 Triton B&42 exact match ¥4 1.00) . ®HESREAZ R mean TPOT M
425.95 ms [BE 422.66 ms (-0.77%)

R

« vlim/models/kimi_k3/amd/ops/kda_decode.py (#ik KDA f##L; K% source; &
core-logic; &% is_fused_kda_decode_supported) : i&fTHt gate FRiE X144,
is_fused_kda_decode_supported() MIX gfx950 #X% A gfx950 Bk gfx942, BIRE
MI325X B &£ fused BRI LTF % ; shape/dtype/op TTRM guard FRAERE,

« CMakelists.txt (#3k 2B E; 25| infra; & configuration) : ¥Z gate FTEXM4
, HIP arch ¥ J&M gfx950 Bk A gfx9421gfx950, HRZE fused kernel B2&E W HZF.
torch.ops._C.fused_kda_decode op B&EM; BRAX—E, BITH gate KTEFRE|
kernel,

. tests/models/kimi_k3/test_amd_kda_decode.py (#3k KDA MR; 25| test; ER
test-coverage; &5 _on_supported_arch) : MR skip guard FREXME, _on_gfxd50()
E4& A _on_supported_arch() &% gfx942/gfx950, Hafk fused 5 Triton EIREER
R IEHRMEMA BEFE MI325X L3BAT,

XS is_fused_kda_decode_supported, on_supported_arch

KEERAD B

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

ILATHT gate FREEXME, is_fused _kda_decode supported() AX gfxd50 KA gfx950 Bk
gfxq42, RBRE MI325X BE £ fused BIZBIAZOTFX; shape/dtype/op =T FME guard JRHE
~¥,
def is_fused_kda_decode_supported(
num_heads: int,
num_tokens: int,
conv_state_dtype: torch.dtype,
) -> bool:
""H|W fused decode kernel BEEE Y AIIRE LRSZEBEHE, "
# AR, dtype 5 kernel (M guard R&FRAE:
# K% SUPPORTED_NUM_HEADS . token ¥ 5:KZA dtype ZI[R,
# BMIER AN EEM torch.ops._C.fused_kda_decode, TN E#ZEEIR,



if (
num_heads not in SUPPORTED_NUM_HEADS
or num_tokens not in SUPPORTED_NUM_TOKENS
or conv_state_dtype not in SUPPORTED_STATE_DTYPES
or not hasattr(torch.ops._C, "fused_kda_decode")

return False

# A PR BuwBksh: 4244 gate M on_gfxd50() &3 A
# on_gfx950() or on_gfx942(), it MI325X (gfx942) gk fused B1Z,
from vlim.platforms.rocm import on_gfx942, on_gfx950

# gfx942 5 gfx950 REIJ& CDNA3, = waveb4. DPP row/quad permute.
# _ builtin_nontemporal_load/store 5 bf16 JRi&, kernel EIRTLEKSN,
return on_gfx950() or on_gfx942()

CMakelists.txt

FIEE gate FTEEX M, HIP arch 3¥JRM gfxd50 2R gfx9421gfx950, #R
T HiIF,. torch.ops. C.fused_kda_decode op B&EEM; RAX—E,
3| kernel,

7 fused kernel &
ILATH gate KimE
# HIP |8y FUSED_KDA_DECODE #&: 5 CUDA MR — fused_kda_decode op,
# £H VLLM_ENABLE_FUSED_KDA_DECODE F 3%, kernel R{k#i CDNA #FJRiE,
# AR A gfx942 § gfx950 %iF; % arch MEFREIRBEFREZ—,
# MR ABNDEE arch ¥H %R, HITfTH gate (kda_decode.py) EHRRE EXF,
if(VLLM_GPU_LANG STREQUAL "HIP")
set(FUSED_KDA_DECODE_HIP_ARCHS ${VLLM_GPU_ARCHES})
# RSZIAXILED gfx950, S3K gfxd42-only MERESLFIF kernel;
# BRA gfx9421gfxa50 Ja, MI325X @& F M torch.ops._C.fused_kda_decode,
list(FILTER FUSED_KDA_DECODE_HIP_ARCHS INCLUDE REGEX "gfx942|gfx950")
if(FUSED_KDA_DECODE_HIP_ARCHS)
set(FUSED_KDA_DECODE_HIP_SRC
"csrc/libtorch_stable/kimi_k3/fused_kda_decode_kernel_rocm.cu")
# 5 S ZRB B 4% B #rFF E X VLLM_ENABLE_FUSED_KDA_DECODE
endif()
endif()

tests/models/kimi_k3/test_amd_kda_decode.py

MR, skip guard FRIEEXME, on_gfx950() E44& A _on_supported_arch() ¥ BE%
gfxd42/gfx950, Hafk fused 5 Triton EI:REEAYXS IR IERMENR BEE MI325X E3BfT,

def _on_supported_arch() -> bool:
# REHAE A _on_gfxd50(), {XREBZE MI355X;
# ERLHTREES 9gfx942 (MI325X) 5 gfx950 (MI355X) o
if not current_platform.is_rocm():
return False
from vlim.platforms.rocm import on_gfx942, on_gfx950

return on_gfx950() or on_gfx942()



# skip guard EH K3, Hafk fused kernel 5 Triton ER &9 X BN,
# FTAE MI325X EPUT, Ml ERBEERBY,
pytestmark = pytest.mark.skipif(

not _on_supported_arch(),
reason="The fused KDA decode kernel is only built for gfx942 / gfx950",

)

Wil B4

reviews BJLRA LR AR claudelbot] FEHiZ PR kB fork, B&f review #HEH,
FHIE A @claude review ik —RMEIF# ; hongxiayang H#E APPROVED, RKEFiL,
WERAMENILIEE T AE PR body BEE B S8R 1TILEA

. kernel BBZEME FBYRIE: kernel [X4K¥I CDNA BARIE (wavebs, DPP row/quad
permutes. __ builtin_nontemporal_load/store. bf16 intrinsic) , =&
MFMA/FP8/gfxd50 T BE&12, I EXSY kernel JREL BN e[ A gfx942,

o SRB|IRIUK S ROEEME TR . /EZARAAIAY AT -0.77% 89 TPOT #AR/N, EA decode A
B MXFP4 MoE (int4) 5 MLA attention fn TP8 collectives £&; KDA Bi& T EMNY
4.6 ms/token BElZKAELF #50817 4 MoE EASEE.

Al HBIEH: EEERIZZTEMB Claude 2E, XK human ZATERFZANKIEE
&3, RAEHITATANZELREBET Ko
- fork PR B3 review KB& (other): KARL I review, #3E hongxiayang B

APPROVED,
« pre-commit KKEMEE (style): fEEEE L merge main HIRR P EKEN, Cl EXRE
&9,
R 58
o RS

STATHTRRZ IS . is_fused_kda_decode_supported() 35 /E, FiAGITE gfx942
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« multi-arch #3478 : CMake T, % arch MiEFRE arch 5| X BE gfxd42 =
gfxd50 RN ENILE arch MHIZR, BITH gate MR AEHREE LX), KK
CDNA ZEMEtER[E# B # kda_decode.py By gate, ¥ 8EIR B AR % 7 KAZ,

- FIREA: LDS £ 2.8 KiB/block. VGPR £ 130 ¥3%# CDNA3 R&IN, TERAHFR
MHEEXFS; CUDA BiREHTERTERZ R,

- AP 5A&%: MI325X (gfx942) Lt Kimi-K3 decode MMERMA 16 AN kernel B9EERIAT
(2%%k __amd_rocclr_copyBuffer 5 bf16/FP32 ##& kernel) WSk A E#EA



FE kernel /&4 74 us -> 7.77 us; 3#E|3E mean

kda_decode_fusion_kernel,
M AEE +0.75%, TTFT X& (fF& decode-only

TPOT -0.77%. P99 -0.81%.

kernel Ti#A) .
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PRIIUSZS
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