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PATHE

« —AE: Kimi-K3 Bi& MLA 14 %3 QKV-A GEMM, B> —XI%% GEMM

C WEDE: BESREIR, BRINGESELEDR PR#34642 —#21HiL, KA PR BT Z2WETF
REEA L BIAE quant_method 5 dtype FREFRENIZE. H
_merge_weights_as_views E¥# N HHHENRE. UL (gate, None) RXRARBEEITH gate B
%, CUDA Graph W&, /A SimpleNamespace & &2 8 CPU £MMENR. [
B, BBuf 8943 A/B MRZE review FEBELENIIES AN—CEEEK T MEESH
IS TR £, L E S & prepare_gkv_latent By fallback 244 pick_tile_m By
wave E 7KL,

TN EES BAL

PR body BA#IEEA: Kimi-K3 MLA computes QKV-A and the TP-local output gate from

the same hidden states. They currently run as separate GEMMs. Fuse them to reduce
projection cost while keeping the gate output TP-local. BRI IR HLZHMA, 2 3HITR
F—R GEMM BIREILERS kernel BahfF8H; RB gate @fk#F TP-local (attention %
T attn-TP AR F, g_proj &i% attn-TP ) , ERBERAMETFZLHRY, XthE2
_gkv_a_g_proj_sizes it.3k split RY+HRHA,

SOINAR AR

SCEARIATT 4 b

1. REESIH AL : JE python/sglang/srt/models/kimi_k3.py B KimiK3MLAAttention ® #r38
_merge_qgkv_a_g_proj_weights(), 7 load_weights ZEAEET MLA BIRAA (5
KimiK3DeltaAttention E& B _merge_bfa_weights() 3+ &H#%]) . &FLHaFE
use_output_gate FF/a. FAMEBR quant_method #8 UnquantizedLinearMethod. XE&E
dtype #HE BN BF16/FP16; % /51l merge_weights_as_views BHEREH TR
split R, R=EBIMNEN,

2. A EgiRekitE: BE prepare_gkv_latent(), BEEFEFMETH—K dsv3_fused_a_gemm (
fRIER IR M=1~16. deterministic X, REHIRXNFF.
fused_a_gemm_weight_eligible #@3¥) = k3 _bf16_gemm (fallback) ZTREERY, B
H torch.split o1 gkv_latent § gate, #3E (gate, None) & A _gate_precomputed,
producer stream A None % &~ gate BEEYRIRELF; gated_o_proj_forward #
wait_stream &HABR KA precomputed[1] is not None, % CUDA Graph #IE T &4+



REENR. forward() ERtE B ARBIE precompute_output_gate, 51t alt stream®E
Sit&E,

3. Kernel J@A4L: python/sglang/kernels/jit/csrc/gemm/dsv3_fused_a_gemm.cuh #
pick_tile_m A hd_out == 3648 && hd_in == 7168 (K3 TP8 Eh&H/IR) F73E tile m =
32 F5fb, B 114 A CTA 164F3EH H200 89— wave; FFEREZIEEIE fused-A
kernel M 16.8~18.0 us %] 14.9~15.1 us,

4. MR EEERIE: FE test/registered/unit/models/test_kimi_k3_mla_gate_fusion.py,
M CPU CI (base-a-test-cpu) & CUDA kernel B30 (base-b-kernel-unit) . CPU M|
R A SimpleNamespace BE BIEEHZPMBE L H F.linear i —32; SMI0+ MHRE
K3 TP8 4 E Tt M=1/8/16 # CUDA Graph #3k5 replay, WisiRk(EEN (rtol=1e-2,
atol=1e-3) , 1E&E HiZ Mt H200 # rank MEAE$IE (Flashinfer MLA. CUDA Graph.
BF16) , {ERE % TP8 3mE3HISIE.,

R

« python/sglang/srt/models/kimi_k3.py (#E3& A, K7 source; A data-contract
;. f¥5 _merge_gkv_a_g_proj_weights, prepare_gkv_latent, _gated_o_proj_forward) :
B SEILX A KimiK3MLAAttention #T36IRE & 5%, &S prepare_gkv_latent, i
¥ _gated_o_proj_forward BIREFEES forward B9 gate FITE LM

. test/registered/unit/models/test_kimi_k3_mla_gate_fusion.py (R BTMRK; K5 test
; KA test-coverage; 5 TestKimiK3MlaGateFusion,
test_merged_projection_matches_separate_projections,
test_fused_a_cuda_graph_replay) : #¥EMREE CPU EMEES SMJ0+ CUDA Graph
replay, BIERERAZRMBE S 2ESE K, £ PR EAMENEERE,

« python/sglang/kernels/jit/csrc/gemm/dsv3_fused_a_gemm.cuh (3R JIT N#%; 2551
source; M core-logic) : pick_tile_m A K3 &3 Ik (3648, 7168] 30 tile_m=32 4%
1, £ 114 A CTA 3E5# H200 —/™ wave, fused-A kernel M#] 17us FEE|4 15us,

sk a

XPFFE: _merge_gkv_a_g_proj_weights, prepare_gkv_latent, _gated_o_proj_forward,
_precompute_output_gate, pick_tile_m

KR BR

python/sglang/srt/models/kimi_k3.py

S KimiK3MLAAttention $T3GIREE&H %, B85 prepare_gkv_latent, FIRAE
_gated_o_proj_forward IR EFZEES forward 8 gate TITHE LM,

def _merge_gkv_a_g_proj_weights(self) -> None:
" &FFRMAL MLA gkv-a &5 TP-local #IttIT89IRE, RS —K#EE GEMM, ™
if not self.use_output_gate:
return
mods = [self.fused_gkv_a_proj_with_maqa, self.g_projl
# K3 t942F MXFP4 BLE R /RB attention B, EULFEEMA quant_config ¥,
# BB LFREN H RS quant_method 2EEREMEAME,
if any(
not isinstance(mod.quant_method, UnquantizedLinearMethod) for mod in mods



# BB RIFRA falback TH, ~&584,
return
dtypes = {mod.weight.dtype for mod in mods}
if len(dtypes) != 1 or dtypes.pop() not in (torch.bfloat16, torch.float16):
# R BF16/ FP16 REMAZR TRE, Hfb dtype —ZEIR,
return
# UAE S NPHERE, BATUMEN; sizes ATEL torch.splito
self._gkv_a_g_proj_weight, self._gkv_a_g_proj_sizes = _merge_weights_as_views(
mods

def prepare_gkv_latent(self, hidden_states, forward_batch):
wREES GEMM RIBEZ W gkv_latent 5 gate, BRBERNFRIESLIEE, "
weight = self._gkv_a_g_proj_weight
if (
weight is None
or not isinstance(hidden_states, torch.Tensor)
or getattr(self.fused_gkv_a_proj_with_maqa, "set_lora", False)
or getattr(self.g_proj, "set_lora", False)

# LoRA SAFERIIAN (S AESHE) RHREIRERREZ, RIERE.

return super().prepare_gkv_latent(hidden_states, forward_batch)

if self._use_min_latency_fused_a_gemm is None:
# 1RZER fused kernel (RTEFAEPEIIE X F]. M EEIRSTT 16 EREHELARNEA,
self._use_min_latency_fused_a_gemm = (
not get_exec().deterministic.enable_deterministic_inference
and weight.shape[0] % 16 ==
and fused_a_gemm_weight_eligible(self.fused_gkv_a_proj_with_mqa)
)
if self._use_min_latency_fused_a_gemm and 1 <= hidden_states.shape[0] <= 16:
fused = dsv3_fused_a_gemm(
hidden_states, weight.T, backend=self.fused_a_gemm_backend

)

else:
# RMEBRFERHENEZLE BF16 GEMM, THEERESBRABIEREN,
fused = _k3_bf16_gemm(hidden_states, weight)
gkv_latent, gate = torch.split(fused, self._gkv_a_g_proj_sizes, dim=-1)
# producer stream A None %5& gate BEYRIAELF, gated _o_proj forward
# SIE WP wait_stream, RiE CUDA Graph #3X F/TH—3K.
self._gate_precomputed = (gate, None)
return gkv_latent

test/registered/unit/models/test_kimi_k3_mla_gate_fusion.py

FHONRE £ CPU M5 SMI0+ CUDA Graph replay, BiFE&RA2AMESAES
%, & PR EMMNTERRE,

A—'g—__



def test_merged_projection_matches_separate_projections(self):
# A SimpleNamespace H3EREEH, BRMBRTEER, CPU LEIFTRIIR&FE,
gkv_proj = SimpleNamespace(
weight=torch.nn.Parameter(torch.randn(12, 16, dtype=torch.bfloat16)),
guant_method=UnquantizedLinearMethod(),

)

g_proj = SimpleNamespace(
weight=torch.nn.Parameter(torch.randn(8, 16, dtype=torch.bfloat16)),
guant_method=UnquantizedLinearMethod(),

)

attn = SimpleNamespace(
use_output_gate=True,
quant_config=object(),
fused_gkv_a_proj_with_mga=gkv_proj,
g_proj=g_proj,
_gkv_a_g_proj_weight=None,
_gkv_a_g_proj_sizes=None,
_use_min_latency_fused_a_gemm=False,
_gate_precomputed=None,

)

x = torch.randn(3, 16, dtype=torch.bfloat16)

# 5% HBMFRIEILH F.linear %%,

expected_gkv = torch.nn.functional.linear(x, gkv_proj.weight)
expected_gate = torch.nn.functional.linear(x, g_proj.weight)

KimiK3MLAAttention._merge_gkv_a_g_proj_weights(attn)
gkv = KimiK3MLAAttention.prepare_gkv_latent(attn, x, None)
gate, stream = attn._gate_precomputed

# BEMHANE R BIRYETE—IK, B gate X producer stream A None,
torch.testing.assert_close(gkv, expected_gkv)

torch.testing.assert_close(gate, expected_gate)

self.assertIsNone(stream)

SN

AR review HAMMMENITIEE B BBuUf £ issue TP EINES A/B BiF (PR A& T review

#it)

« BBuf £ 8xB300 (SM103) TPS8. trtlim_mla. flashinfer_mxfp4 MoE. CUDA Graph (
max bs 64) . release/v0.5.17 #Z& EXttbinA PR diff B9%%3E: bs=1 Bf mean TPOT H

8.42/8.41 ms Z AN 8.45/8.44 ms (4 -0.4%) , bs=b4 FASHFHM 22065 TR
2204+3 tok/s (x0%, "EEMA) .

c REBEW: MERAMIAERA (IT cache HILFTH dsv3_fused_a_gemm_7168_3648_*
_arch_10.3a #3, B _use_min_latency _fused_a_gemm 23R pKiL) , 1B3RB|3R T
feElkzs, ULEA H200 # rank /IMtEHMEERNILE TIEIMESI RS TPS 7R,

« nvpohanh Fi&H cc @YAMY 1234 @leejnau, BTFALWAMEXEIFEH—FSHIA;, RAEEL
ANFF4EW, PR &% BBuf approve 343,



« B300 TP8 3#2|3m s A/B BiE5 H200 MEERERE (performance): B & EIRE|3R TP8
BE LAk, bs=1 HEBRKE,; 5/FF H200 # rank #&EE (+1.3% £ +4.5%) A
SEEA XYL, BBuf 45 approve,

« LB R 4EIPE A% (question): TELEAFITILIEE; PR &4 BBuf approve &3,

RSB
- Afe:

1. KFFIMEER)T (BEARIESS)  REBAET gate MHE QKV-A GEMM ARIARE %, &R
_precompute_output_gate By alt-stream 5 attention core EE&HL&EE LT, KF5
HRINKET, RAR PR#34642 REER, XEA PR RANEARNK, BEShkFi
A,

2. SB|IBURK R . BBUf 7£ B300 TP8 LIUE| bs=1 £ ~0.4%. bs=64 4 0% (& K)
; fFE H200 89 +1.3% £ +4.5% KRG AEMRSA/NLES R, TRET BEF#HE.

3. H{E—3%M: fused-a kernel 5498 GEMM %R 3E bit-exact, MIRAX A
rtol=1e-2/atol=1e-3 WiE; FEMEBFXFRBRSENEREMERZ, B
=],

4. CUDA Graph 3#&ME: BEBEZH (gate, None) AE ML T REFFEBE, BHMT
replay MR, 18 breakable CUDA Graph 2B sAxE11EZ,

5. EAE%E: K3 TREFRE (MXFP4 1k, LoRA #ifl) #aBaERI|EmMERRZ,
k& AR R EE, - B XA ERAKEN BF16/FP16 Kimi-K3 B9IREE
H200 /MBS Z R TRERGA 1% £ 4% HrHRA, B TP8 smEdpLfagkis, B
KFAZREIAENT, ZARBRETARERR, FAL: KhEPE
KimiK3MLAAttention 5 dsv3_fused_a_gemm kernel, # & _gate_precomputed ¥
LAY R’A (gate, stream_or_None), FHIE—KXZIRNR SRR, XHM: @&
BERAAF W HEEKRES fallback &It AEL kernel BERHE T AEATER, BHERNE
B MEARSZANGHIPEEEXNL, BERBERACANRESRE, - XNFEFRID:
mARAREKE , KFIIEE (BERER) , OBEZXE , #/EIF bit-exact, CUDA
Graph F&E&EM

KRR EE

« PR #33521 [Kimi K3] Fuse MLA gate projection into QKV-A GEMM: PR body ijtBA A&
PR 22X rebase MR &: & PR A base 4 X WMl kR0 B 51 % 7o

« PR #34642 Revert "[Kimi K3] Fuse MLA gate projection into QKV-A GEMM": /K PR &
HEHEIZKFH TR TERR FRE—#XH: kimi_k3.py.
test_kimi_k3_mla_gate_fusion.py. dsv3_fused_a_gemm.cuh) , EIE#EA PR HALER
B9 KK ER,



