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o —AE: Kimi-K3 #NARFD FTHE RecoverSSM R E K12, EHEE +10.97%
- EEE:

TN EES BAL

KDA M ARRD A IE RN Be 2 A BN B SLHIL— 1 52 % recurrent state, % DP/EP 4T
BEA rank BEANFIE, ZERBLWRK. 1EEEITIEFLHT GB300 LA EMITAE:
DP + EP 16 Bf KDA state 41 400 MB, #4& rank 4 NFHIBENFFH 7 NEN token, F
A RecoverSSM £R% %4 12 GB B%. PR body BAHAIEH : Without RecoverSSM, KDA
speculative decoding materializes a full recurrent state for every speculative position,
M1 RecoverSSM 3@t R 8 — checkpoint #n%%& per-token records, HE&X verify GEE
ZHNEEZRS, LNEAREZEME TAREERA 10.97%,

SZIN AR
STIIRASET:

1. REFRY B vlim/model_executor/layers/mamba/mamba_utils.py #7
append_kda_recoverssm_record, ¥ KDA JRE (conv_state, recurrent_state) #Af 3B
A transient &4 X——FP32 correction 123k (local_num_heads, spec_query len,
head_dim) #a BF16 key/gate 123k (local_num_heads, spec_query _len, 2 * head_dim),
vllm/models/kimi_k3/nvidia/kda.py B4 get_state_dtype/get_state_shape FEFFE
use_kda_recoverssm B BIREER, XEREILFFRSE prefix-cache RSFEN,
checkpoint 5§ &R EEF L TR

2. Metadata #2&2k3E: viim/models/kimi_k3/nvidia/kda_metadata.py
KimiK3KDAMetadataBuilder 3&40 use_recoverssm 4% : spec fTR&EE 1 4
checkpoint slot (spec_state slots = 1, J&R4& KDA A num_spec + 1) ; ¥ draftless
decode AN spec RLURBY BEHERED (R review F P1 BMEE) ; #g
KDARecoverSSMAlignMetadata/KDARecoverSSMCommitMetadata BIANEKIBLEN, FH8
3§ _get_recoverssm_context 1EMAIZELZF ) KDARecoverSSMCommitContext,

3. Verify 52 FME: ¥ viim/models/kimi_k3/nvidia/ops/recoverssm.py (1067 4T) ,
kda_recoverssm_verify Ri& checkpoint 23N BEZ B 1+ E KDA i, REE
correction u (FP32) 5 key/raw gate (G¥J& dtype) BANIBEKEF, BRIEIMEBEE IR



MR correction, vlim/models/kimi_k3/nvidia/kda.py 8 forward ¥
has_spec_decode BFFE RecoverSSM BF2&£E 1% verify B4R,

4. FEEERRE align BB #F3E viim/v1/worker/gpu/model_states/recoverssm.py 89
RecoverSSMState, ¥ mamba_hybrid.py B prepare_attn § record_step i&E A%
metadata, FE postprocess_state RAf/E commit_step A commit_recoverssm_state,
EXMEE prepare_commit_plan_kernel I EETBEZKES align 4R,
_commit_kda_state_kernel #fp— R MEZRS GEZHVFEH) |,
_compact_conv_state_kernel E48&RAF; align R T
_postprocess_recoverssm_align_kernel EFofTRERI|IHLET—FHEINREEE N M
=

5. BERESMRABEE: viim/config/vliim.py B4 validate_mamba_cached_kernel ¥
—use-replayssm & Kimi-K3 + #MARRD T BRET A use_kda_recoverssm, FHARISZEM. M
MeEANFF*£. mamba_cache_mode ({X none/align) . pipeline_parallel size=1 E43R,
MR A @ tests/models/kimi_k3/test_kda_metadata.py B Z ¥ slot. draftless decode %
%5 CUDA graph ##3R, tests/models/kimi_k3/test_kda.py B
test_kda_recoverssm_verify_and_group_commit MAMNE#RIEANSZMEENE (&
request-indexed. align WA E) , tests/vl/worker/test_ mamba_hybrid_model_state.
py 5 tests/v1/worker/test_ mamba_utils.py &2 v1 worker &,

R

« vlim/v1/worker/gpu/model_states/recoverssm.py ({3 viim/v1; 25| source; &
data-contract; 5 RecoverSSMState, init, record_step, commit_step) : JR#G E E&432
. W RS RecoverSSMState, init, record_step, commit_step; B4 FAXAFE, &
HRAEE., BRERIRAE; +101/-0

« vlim/models/kimi_k3/nvidia/kda_metadata.py (#£3k viim/models; 285 source; &
data-contract; &5 KimiK3KDAMetadata, KDARecoverSSMAlignMetadata,
KDARecoverSSMCommitMetadata, commit_recoverssm_state) : JRES EFRIZ; S RFE
KimiK3KDAMetadata, KDARecoverSSMAlignMetadata,
KDARecoverSSMCommitMetadata, commit_recoverssm_state; H2a SAXAFE,
TR, RERRAE; +176/-12

« vlilm/models/kimi_k3/nvidia/ops/recoverssm.py (##k viim/models; 285 infra; &
infrastructure; &5 _kda_gate, kda_recurrent_step,
_kda_recoverssm_verify_kernel, _prepare_commit_plan_kernel) : 382 / EmiiZHE; &
K 4¥5 _kda_gate, _kda_recurrent_step, _kda_recoverssm_verify_kernel,
_prepare_commit_plan_kernel; &4 SAXARE. EHRAE. RERRAE,;
+1067/-0

« vlim/v1/attention/backends/recoverssm_metadata.py (#3k viim/v1; 25| source; A
dependency-wiring; %5 RecoverSSMPostprocessMetadata, RecoverSSMMetadata,
commit_recoverssm_state) : JRESERRIZ; WRAE
RecoverSSMPostprocessMetadata, RecoverSSMMetadata, commit_recoverssm_state

; BE RAXRARE., BHAAE, mEREE, +26/-0



« tests/models/kimi_k3/test_kda_metadata.py (#3k kda/metadata; 25| test; FEH
test-coverage; 5 _assert_matches_shared_gdn,
test_recoverssm_spec_uses_one_state_slot_and_current_window,
test_recoverssm_distinguishes_draftless_decode_from_one_token_prefill,
test_recoverssm_spec_cudagraph_stages_one_checkpoint_per_request) : MiREE;
W R A5 _assert_matches_shared_gdn, test_recoverssm_spec_uses_one_state_slot_a
nd_current_window, test_recoverssm_distinguishes_draftless_decode_from_one_toke
n_prefill, test_recoverssm_spec_cudagraph_stages_one_checkpoint_per_request; &

S MRBZRE. FAXAZRAE, BHRAE; +145/-4
X5 RecoverSSMState, init, record_step, commit_step,
_postprocess_recoverssm_align_kernel, KimiK3KDAMetadata,

KDARecoverSSMAlignMetadata, KDARecoverSSMCommitMetadata,
commit_recoverssm_state, _get recoverssm_context

TP XA
BoHie A =Z&4K:

1. MEER#ET (benchislett) : it looks like we're expecting ~3% overhead on the decode
step to free up 10% of extra KV cache capacity, /& B DP R TREETE (&
rank 4 FF%| x 7 spec token F[JR# 12 GB) ., benchislett IAH commit kernel seems
suboptimal at a glance, ¥¥ELENZERETR, BEREEESH.

2. draftless decode 4 EIEEHME (Codex P1 + benchislett #1A) : Codex 38HZE draft &
spec WREZEANL R decode B2, KT RRSKEHERBASMED, FRELENFPE
ME R, benchislett H#aIA this bot comment is valid, ZERHELE commit
19115f4a (Fix RecoverSSM draftless decode handling) 5%,

3. align block size EEERFER D (Codex P2) : ¥ mamba_block_size <
num_speculative_tokens + 1 Bt, BLEREKITIEEREZHB/TREVA T, ENERE
MMERIE4 KL commit plan XFE LA RE O; ARt RIAHE SIEE,

%A benchislett X ZMEEIE: [ have tried to focus on moving complexity away from

shared codepaths and into Kimi-specific and recoverssm-specific files, BAKHXF
cache.py H —use-replayssm &XSEFIEEE (Kimi-K3 £ 1% flag (ELIMELERME) S

- EEmMEITIR AR

K5 &
- RS
1. EFRAMEREE (align 33R) : Codex P2 # i mamba_block_size <
num_speculative_tokens + 1 REEERIKRIEZER, BNEZ P SE spec_query_len &
& 03mfTHREE . viim/config/viim.py 5 vlim/models/kimi_k3/nvidia/ops/recoverssm.
py X BHFERE - S/TRHEARD, YRIXEMNRAAMEZRZTSKIR,
2. B BBAZEVANEE : viim/vl/worker/gpu/model_states/mamba_hybrid.py 89
postprocess_state #EH (num_regs == 0 IRAEREZERAE) , RN



RecoverSSMState #EAEEZFHRAETAIERIZ L, £ metadata £ 4R HAEE (40
CUDA graph ###k5 EikET _step RAS) R TTEER MIAE Kimi-K3 =R,

3. BERK: EZAXNKE FP32 correction 5§ BF16 key/gate, PR BB GSM8K £
0.15~0.23 pp, 1BEE(EX |8 [-0.4549, +0.9098] &, MRCR 4% =% (0.74879 vs
0.66791) EERBRSERRENMETESRIE.

4. ERERPE: verify MM ERR FP32 correction B AMEHD 13.66% #£8F; commit kernel £
RAFFIBIT. I model forward W, &5 HIPA 1.711 ms, PR EH GPU XBEZ
BRAL 2.046 ms/step, benchislett A commit kernel {38 L2218,

5. FBEMEMNE: —use-replayssm BJIE XM Mamba2 E R EA Kimi-K3 RecoverSSM £
H, vlim/config/vlim.py FRA
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