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PITHE
- —A)iE: Z%i— KDA HBRRESN—NERE
- WEME: BDEIR, XE-NAEABNKELEMG—FN, Br T OAERKEAZITEE

BWRRET, B ARRSHOARER F B ANEM, I TEME vLLM  Mamba &%] (4F
%2 GDN/KDA) & #RITHEA FBl.

ThRES EAL

PR body BA#tBA: "Purpose align with GDN for future PD support, see
https://github.com/vlim-project/viim/pull/44064", BR A T5 GDN M, LUBEKRZ#F
MRER (PD) , £4— KDA BEFRRSHE.

SR

1. mamba_utils.py: 188 MambaStateDtypeCalculator.kda_state_dtype iR [EIZE 7 M
(dtype, dtype, dtype, float32) TR (dtype, float32); &2k
MambaStateShapeCalculator.kda_state_shape: EF=/NERFIR (conv_state_shape.
conv_state_k_shape. conv_state_k_shape) &HA—1NEEFIR conv_dim = proj_size

+ 2 * proj_k_size, REIXFRM 4 LAHAZTA (conv state _shape, recurrent_state_shape)
. f&8& kda_state_copy_func MIRE 4 NEHIKET A 2 N,

2. kimi_gdn_linear_attn.py: B#r KimiGatedDeltaNetAttention.get_state_dtype #n
get_state_shape REMEERM 4 THETH 2 Th; & _forward FHREMEEEEM
(conv_state_q, conv_ state k, conv_state_v, recurrent_state) 2K (conv_state,
recurrent_state), RJE#EX conv_state.chunk(3, dim=-2) #FH g/k/v B4 conv state, &
HTE kernel ARARE,

3. kimi_linear.py: E# get_mamba_state_dtype_from_config.
get_mamba_state_shape_from_config 8 get_mamba_state_copy_func BJREIZER M 4
TCHIEEAN 2 o, 5RO,

R

« vlim/model_executor/layers/mamba/mamba_utils.py (#3& Mamba TE; 25| source;
KA data-contract; 55 kda_state_dtype, kda_state_shape, kda_state_copy_func) :
T B X 5257 KDA B dtype. shape #a copy func, A 4 RESFELEAN 2 KA,
EX T #HEIERA,



« vlim/model_executor/layers/mamba/gdn/kimi_gdn_linear_attn.py (#3k Kimi GDN; 2%
% source; LR data-contract; &5 get_state_dtype, get_state_shape, forward) :
HBRh: BT EDREEXRNHEREFMEEE, LhRERIFLER conv state,

« vlilm/model_executor/models/kimi_linear.py (#3k Kimi 88 ; 25| source; &
data-contract; &5 get_mamba_state_dtype_from_config,
get_mamba_state_shape_from_config, get_mamba_state_copy func) : =& A DO : REF
BT EAEFEARELEREZS,

X5 kda_state_dtype, kda_state_shape, kda_state_copy_func, get_state_dtype,
get_state_shape, forward

KPR R B
vlim/model_executor/layers/mamba/mamba_utils.py

BT E XM B2KT KDA 8 dtype. shape fo copy_func, M 4 REFELEA 2 RS, EX
T I EIERA,

# vllm/model_executor/layers/mamba/mamba_utils.py
# 182%)5 . kda_state_dtype 3R[E (state_dtype, float32)
@classmethod
def kda_state_dtype(cls, model_dtype: ModelDType | torch.dtype, mamba_cache_dtype:
MambaDType) -> tuple[torch.dtype, torch.dtype]:
state_dtype = get_kv_cache_torch_dtype(mamba_cache_dtype, model_dtype)
return (state_dtype, torch.float32)

# 1585 kda_state_shape 3R[E (conv_state_shape, recurrent_state_shape)
# conv_dim = proj_size + 2 * proj_k_size, &HBR=ZNEFRER—N
@classmethod
def kda_state_shape(cls, tp_world_size: int, num_heads: int, head_dim: int,
num_k_heads: int | None = None, head_k_dim: int | None = None,
conv_kernel_size: int = 4, num_spec: int = 0) -> tuple[tuple[int, int], tuple[int, int,
int]]:
if num_k_heads is None:
num_k_heads = num_heads
if head_k_dim is None:
head_k_dim = head_dim
proj_size = num_heads * head_dim
proj_k_size = num_k_heads * head_k_dim
conv_dim = proj_size + 2 * proj_k_size
conv_state_shape = cls._orient_conv_shape(divide(conv_dim, tp_world_size), conv_kernel_size
-1)
recurrent_state_shape = (divide(hum_heads, tp_world_size), head_dim, head_dim)
return (conv_state_shape, recurrent_state_shape)

# 1555 kda_state_copy_func R[E 2 NEIK

@classmethod

def kda_state_copy_func(cls) -> tuple[MambaStateCopyFunc, MambaStateCopyFunc]:
return (get_conv_copy_spec, get_temporal_copy_spec)



vlim/model_executor/layers/mamba/gdn/kimi_gdn_linear_attn.py
HTm: BT EODREMEXBHBREGTHAEE, LMMERIFF/EH conv state,

# vlim/model_executor/layers/mamba/gdn/kimi_gdn_linear_attn.py
# B MEHEREE conv_state A1 recurrent_state
(conv_state, recurrent_state) = constant_caches
# WRARARZ DS (dim first) , MEE
if not is_conv_state_dim_first():
conv_state = conv_state.transpose(-1, -2)
# MEFHB conv_state FIFH g/k/v & B EIEFRS
conv_state_qg, conv_state_k, conv_state_v = conv_state.chunk(3, dim=-2)
# S4ER conv_state_q, conv_state_k, conv_state_v J8HA causal_convid_fn

B
PR %A review i, reviewer WoosukKwon #o tdoublep ¥ E 1 approve, tdoublep TFif "
nice clean up",

- EEmMMEIT IR AR

R 5 B

« R R, KehETAE KDA NERRASERE, X EE&ERED (kimi_linear.py) X%
FREXRMELETE, BYWRARAA (W0 prefix caching #18) EAFRBMFEOL PR Z 8/l
BERER, MRAEER (GSM8K 0.89 accuracy) FPATHEEIER, BENK: THMAKEES
TEl PR PO E M 4 THREE, SEMEHEFCREmMRE. EETOERLE
H, FfrAFERSHBERPEK,

« ¥ BEE Kimi-Linear & &% (40 moonshotai/Kimi-Linear-48B-A3B-Instruct)
HEBEEEIR, BHEM 4 1 tensor TR 2 A, BETARGELAMERIFHE, E#AMELE,
MAPER, TEEKRKREXNE, FERTE, WREMAEL GDN/PD Thaeidd T &
o

- RFEARD: HIERARE , SROMRAXHRE

*BXRK 2
« PR #44064 GDN related PR (referenced in PR body): 4 PR BEXFF GDN ZBM U X #F
future PD, PR body 3B T73% PR EA LT X,

« PR #42554 [PD][Nixl]] Mamba prefix caching mode support: 3 &% Mamba B &FThEE
, 5K PR ® PD ZHEFHMA—3K,



