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vlim-project/vlim
[Model][Spec Decode] Tap the pre-norm AttnRes mixture as the Kimi K3 DFlash aux state
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JRSCEESE: http://prhub.com.cn/viim-project/vlim/pull/50487

HATHREZE

« —4]iE: Kimi K3 DFlash B&3# 3% pre-norm AttnRes JE& (BRIAKX)
- HEDE: ERFR, EAXEZA HRAGIEABARNFTHNLEMN,; £ pending MLP
MBITEM prefix MIEVEA delta £8, UMBAZSRME IFRE Kk mf; UKk PP &

AL MEERETHETR MNILIEA N. &HEEIIE prefix caching FFRHE LIRS L ENFEZ
K, HIRIE revert X PRI WIEL REERLE 2T %M,

THRES B

PR body BA#$E i : “K3 captures the post-mixture stream, which is not what the drafter
was trained against: the AttnRes residual mixture is applied before the layer norm, and
the current capture site reads the value after it.” Bl AttnRes JBE &% 4TE layer norm Z®[
, MAEREEBRNETZENE, $3K DFlash 3|54 0A A~ —RNEBIKE, KA tap
pre-norm SEE TR E drafter IBHR, HIFE zixi-qi WiFHM The change LGTM, this is
probably more correct than our current approach”s E2&ZE speculator EZ|%k{E, PR
RBRIAX R BT X154, SHAEEELLNEEARTEN,

SRR

1. XA XEBRELHEE: & viim/envs.py FM VLLM_KIMI_K3_AUX_ATTN_RES_STREA
M (BRIA False) ; 7E vlim/models/kimi_k3/nvidia/model.py &5
_set_aux_hidden_state_layers, F logger.info_once FE setup-time —XM#H tap BT
5 capture 15 (attn_res_stream / prefix_only) . X#E % & torch.compile &
forward A% nn.Module RERB M3 % graph break XE%mF, WEHENBRANE,

2. T IRE R capture_aux_hidden_stream: I8 pending MLP &3 prefix (
prefix_sum + hidden_states) , MAEENAN delta ELAZ —EARNZSIEEN AN
delta B3 E = prefix, ERREFR; FFR KR KB AttnRes BHRAEREZ prefix,
RIES BT AR, BUR=Z2XEERE: tap EEXERHAT—EH
self_attention_res_norm / self _attention_res_proj 5 prev_valid_blocks; tap E&EE
B&JE rank BRHAER A output_attn_res_norm / output_attn_res_proj ‘f/
num_attn_res_blocks; &g EMmIEERE stage BEIR prefix, REHREN attn_res
WAZLAT delta. block_write_idx=-1. J& output norm B9AF R RiEitH
bank[:num_blocks] + prefix RS, A XKRER.



3. forward #%: & forward By use_attn_res A% F, FBJEEH aux_hidden_state =
prefix_sum + hidden_states B# X _capture_aux_hidden_stream(layer_idx,
prefix_sum, hidden_states, residual) B9iEAH, 4L residual JE=MHT=,

4. MIRELE: I tests/models/kimi_k3/test_aux_attn_res_stream.py,
SimpleNamespace stub # %5 monkeypatch BIR attn_res NI E E =20 X #%#F. X7
BRI AEMME. UK pending MLP #TEBAERN GAAA tensor AERE) ;
test_eagle3.py BE HEZE stub %k use_attn_res B (¥ override L &MIRER) , H+
¥ forward ZEIUFMIR, FhiEBiH 557% £ A SRRk,

5. —REMKHMEIEZIR: commit 2c4bba2 EZiRiLIEHR/G stage NG EHRELFRE
, 1BEREEI#E revert——aux hidden states 7& ¥ pipeline-parallel 3 F4£3, &/ stage
RIREEA IntermediateTensors, runner REEERSG rank fEE4#EBIME, RMIERE
stage B9 tap (EEFIERATEHEWER, BEXFRESFTRATANERENE, REAKE
prefix B3R H & docstring F 5 BAIKIE,

RS
« vllm/models/kimi_k3/nvidia/model.py (#3k #EARTME; K5 source; EH data-contract

Vi =]

. 5 _set_aux_hidden_state _layers, _aux_attn_res_stream,
_capture_aux_hidden_stream) : ZSZI XA FiE KB TR E DFlash &R|BEAKRK
B1EX, FESHEMRHTFH—REEE,

« tests/models/kimi_k3/test_aux_attn_res_stream.py ({E3k BTMR; K5 test; EH
test-coverage; &5 _weights, _stub_model, recorder, fake_attn_res) : FIEMNIRAKEH
BESHAIBFEEXAREZ, A stub EEFBRABRKRERERRELEE,

. tests/models/kimi_k3/test_eagle3.py (1R IZHARED: K7 test; LR test-coverage;
45 _make_kimi_linear_model, test_attn_res_stream_capture_receives_the_layer out
puts_in_order) : 88 F stub R4k use_attn_res B, FFEEH X forward SEUNF
BIEYIMR, FhiE R AR,

« vlim/envs.py (#£3k FRIFEZ&E; 5| source; ER configuration) : FMEZIF X
VLLM_KIMI_K3_AUX_ATTN_RES_STREAM, ERAXRBVURIERATARE,

XS capture_aux_hidden_stream, _set_aux_hidden_state_layers,
_aux_attn_res_stream, KimiLinearModel.forward

KR Fr B]

vliim/models/kimi_k3/nvidia/model.py
Moo ST XM T3 IRBFRE DFlash ERWEARKEIEX, HBSEERHBTH—RMK

HE,

# Wi IREBE . DFlash B3 E%HBI hidden state IR HE B & SZFrit 2|8

# pre-norm AttnRes JE&1MH, A= post-mixture Zfa,

# pending_mlp_out REEVEA delta £ANZ: AEKEERAH delta #ith’5 =
# prefix, SEELIRERE /A, BEbdMEITS#t prefixo

def _capture_aux_hidden_stream(

self,
layer_idx: int, # RI$ATEHE RG] (0-based)



prefix_sum: torch.Tensor, # L& block BIZITRIZR
pending_mlp_out: torch.Tensor | None, # RI&E 528 MLP ¥t (hidden_states)
block_residual: torch.Tensor, # B3&% block B45%Z bank
) -> torch.Tensor:
prefix = prefix_sum if pending_mlp_out is None else prefix_sum + pending_mlp_out
# FFXBRIAX ] use_attn_res A False BEARZEA norm/proj AR E w1,
# BAERERLEIBITA (prefix_sum + hidden_states) »
if not (self._aux_attn_res_stream and self.use_attn_res):
return prefix

# 0% 1. FEXEE, AT —EBDOH AttnRes REE B4 X block o
if layer_idx + 1 < self.end_layer:
consumer = self.layers[layer_idx + 1]
score_norm = consumer.self_attention_res_norm
score_proj = consumer.self_attention_res_proj
num_blocks = consumer.prev_valid_blocks
elif get_pp_group().is_last_rank:
#A9X 2. ZREERWNKRE rank, TTHE, AEARMHMRERE,
score_norm = self.output_attn_res_norm
score_proj = self.output_attn_res_proj
num_blocks = self.num_attn_res_blocks
else:
# 2% 3. &G stage IREE, A& rank THHEMARE; % tap &
# AR PP B REM, EER prefix RARETEAZE X,
return prefix

# T delta. &5 block. J output norm 8 attn_res @B ELFHE
# bank[:num_blocks] 5 prefix B93EE, BERKREELXKZRER,
return attn_res(

prefix,

None,

block_residual,

score_norm.weight,

score_proj.weight.squeeze(0),

None,

num_blocks=num_blocks,

block_write_idx=-1,

eps=score_norm.variance_epsilon,

output_norm_eps=0.0,

)
tests/models/kimi_k3/test_aux_attn_res_stream.py
N IRERESE =0 XEFS5 XRER, A stub BRAMBAZRERERRSFAEE,

# RABENEMENR: FRXRXARSTBA AttnRes B, tap B HREFT
# ©BIIEN prefix_sum + hidden_states, BERZFEHIAA,
@pytest.mark.parametrize(

'enabled,use_attn_res', [(False, True), (True, False), (False, False)]



def test_disabled_reproduces_the_plain_residual_sum(
recorder, monkeypatch, enabled, use_attn_res
):
_set_last_rank(monkeypatch, True)
prefix_sum = torch.tensor([1.0, 2.0])
pending = torch.tensor([0.5, 0.25])

got = _call(
_stub_model(enabled=enabled, use_attn_res=use_attn_res),
0,
prefix_sum,
pending,
torch.zeros(2),

)

torch.testing.assert_close(got, prefix_sum + pending)
assert not recorder, 'the kernel must not run when the tap is off'

B

yubofredwang X5 =0 X B H SR MFEE: “The first two branches look right. I think the
third one — the fallback to the running prefix for the last layer of a non-final stage is
wrong.” fld pp=2. 16 ZE. attn_res_block_size=4 B4¥93&EEER: R[E prefix SMHTIE
softmax &% one-hot B&ERIFEF bank[0] 5 bank[1] BEERETER, SRRETEHE
SUREMIRIZXMAMUEIR 0.05-0.60, 1EELA commit 2c46ba2 SEEAFRE, M A
commit f2c897f revert, IE aux hidden states 7 PP ¥R, IE&HK/E stage B9 tap 1EL
AHE, BRARMREEERIILICIES 3 docstring. zixi-qi i “The change LGTM, this is
probably more correct than our current approach”; ZJY0516 &J& APPROVED, njhill 7
SFHRIHIART ready, TEEHIAFLIE env var B R G ZREFFo

« PP FE&JE stage B prefix EIRAIE X iR (correctness): fE& 5L commit 2c46ba?2
ZRBEEURIE, MERE aux hidden state 7 PP 1 B f153. FE&HE stage By tap
BT AHE M revert, HZAMRE prefix EERIHFAE docstring FIERIKIE,

« BIPFENH RERMERIAT (design): EIFFEIAT pre-norm JBEFHIRA M IHHOEE I,

« B AFAIAG IR E BFR (question): &FE TR E .

R 5 B

« R[&: PP AFEXEFVCRTEMA: yubofredwang #8 H IEER EMERARE HKIBHF
T, fEE X aux R PP R, ZELHEFE HEMBET W, —BKRXK runner AFE
stage £ aux hidden states, F@3k ID %7 stage MR B iZ capture #IE%E, 4% 3
KEBRRE drafter $HIRKE, HRUMPRANE GPU, REZHSL%L GPU PP A&, #HiERD
FRFE: FFRRE speculator BIAM post-mixture ZF1ZE R pre-norm JE&, e2e &
prefix caching X TFNE +1.9, ZEFBRHX +0.083, HEEBNRHMAN, FEREEN
EFERZREM, NAZEXKRI: EFAMERE attn_res £ block_write_idx=-1. delta=None
RS E prefix A E, MIRA fake W, REESZ CUDA A EIRIEIZ R 338 X,



< B BROAKIFBAXE M Kimi K3 NVIDIA % + AttnRes + DFlash B9E R HRBERZ, =
REBRARRTA; ARERIALEZKEEERA (e2e ¥HME +1.9, p=1.5¢-8) , A
AT Kimi K3 89 DFlash #Z, #FEMIREPE tests/models/kimi_k3 BF, X# GPU iF
BRI, MEARNEEYMERBT capture 20005 drafter &k BARFTERN,
HNEEEEHREENSELRAREREE THES.

« RFEFRIT: BRIAX AL MFF X , PP B FIEXF VR LR , BKE speculator AL
., ZESPHRAREN

K ERAK L

« PR #51655 Add Muse Glimmer model support: @& DFlash $Z#HLARREEEE: % PR 3| A
gwen3_dflash.py 5 vlim/v1/spec_decode/dflash.py, 4~ PR 2&Z& DFlash 7 Kimi K3 Lt
WK B B9 Bh K E 1B X

+ PR #50062 [Model Runner V2][Spec Decode] Add KV cache support for multi-layer

MTP: MRV2 #EAARFS 89 % 43R MTP ES KV cache ERHRM, & Kimi K3 X3 MTP
R BB B BRI D



