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« —AJiE: %— KV cache scale %, #RERNREEES

- EME: BIXEIH, Z PR IZITER, BMEEMHRE SHRANBREE. Z— A0 EM,
{EFRITHRE . 3T WeightsMapper 89 | #ERF &2 NBgtN], LARAE A
KVCacheScaleParameter fE AR ERIE— K, MIRBEEZ A @, B THERT —& Mock Ml
R, BVANEIRBERERMIR (A0hERE KV scale 89 FP8 checkpoint) o

THRES B

HMERE load_weights AVAEREEA 10 THMBIFERNRED, AT M checkpoint FAnEk
KV cache 4 EF (q_scale/k_scale/v_scale) ., XfhEE RN T fIPRA, mEIE
HREZERZEE, R, Transformers A EIHZ AIZETAMBXLEERE T, ZTE
BEEHERER. £— A0, FiLPraER 8RS LA

LI RE

1. 8] N\ KVCacheScaleParameter (vllm/model_executor/layers/quantization/kv_cache.py)
. 4K torch.nn.Parameter, #138ftA -1.0 (BXEEE) . NE weight_loader &&H
YR, REEZHKRA () X (1,) WIRE, H¥ reshape ASBEERE, BHETHSMERF5)
flatten Fabr = HI B,

2. %% get cache_scale BX A get_cache_scale_mapper (fp8.py. quark.py.
base_config.py) : BRAEZRLHBHETRE, IWEKARE— WeightsMapper X% (£
MG &t %) , B AutoWeightsLoader &—RN A, FrA E(LECE @I
get_cache_scale_mapper 324tBRETELN],

3. & AutoWeightsLoader.load_weights #4&m& mapper (
viilm/model_executor/models/utils.py) : M self.module.quant_config $REX
cache_scale_mapper, EHFENSE BAE mapper N | #ERFEH, HEEMBRIESP
BN, X EER AutoWeightsLoader BRI ER TG EMMIMUAD,

4 MIFRFTA B R b B F 5K Veachescalen 3B 5 : X505 MER X (Wngpt_oss.py.
llama4.py. glm_ocr_mtp.py. mimo_v2.py %) , S/ XHEBKRT A 10-15 1789 if
scale_name H|Kr. weight_loader @A %0 loaded_params B ¥, XELZBEWNESEE 3 5
Sm—ALE,



5. JBEIMR, (tests/model_executor/test_eagle_quantization.py) : IR T Z/ASNER R %K,
TAMX Mock T get_cache_scale {EREZFrKEL vLLM NERZBLE, BT LR,

R

« vlim/model_executor/layers/quantization/kv_cache.py (#3k E/LE; 25| source; ER
data-contract; 5 KVCacheScaleParameter, new, weight_loader) : #13%
KVCacheScaleParameter, #EARESEATAH, AFTA Attention BIRMHEH—H) KV
cache scale %, EMEIK create_weights £ 25|, 2 E IR EA B,

« vlilm/model_executor/models/utils.py (#&3k mEk T H;: 25| source; FEAE data-contract
;. 55 load_weights) : 7 AutoWeightsLoader.load_weights F 4K KV cache scale
mapper: M quant_config 3REX mapper, #5BA K mapper &3, XEENEHH TS
TR, HRATA R ZMEE R B3 R1F scale AT,

« vlilm/model_executor/layers/quantization/fp8.py (1% E1E; 35| source; EM
data-contract; 5 get_cache_scale, get_cache_scale_mapper) : &R
get_cache_scale (F{FEmEt) A get_cache_scale_mapper (3R[E WeightsMapper)
o WEKREAAEMNEIRIER, BERMNIGHR TR S HED B AN FHROES,

X5 KVCacheScaleParameter.new, KVCacheScaleParameter.weight_loader,
BaseKVCacheMethod.create_weights, Fp8KVCacheMethod.get_cache_scale_mapper,
QuarkConfig.get_cache_scale_mapper, AutoWeightsLoader.load_weights

R R B

vlim/model_executor/layers/quantization/kv_cache.py

#38 KVCacheScaleParameter, #HEINESIITAH, HFATAE Attention BERMHELZE—8 KV
cache scale £$3, RMEK create_weights ERZESZF], S2ILE B E 1L,

# vilm/model_executor/layers/quantization/kv_cache.py
import torch
from vlim.v1.kv_cache_interface import kv_cache_uses_per_token_head_scales

class KVCacheScaleParameter(torch.nn.Parameter):
""& AT KV cache 4k AFHIRE S K,
Mt A -1.0 (BRME) , ELHE checkpoint FMBMREE =,
“weight_loader™ REZHRA () 5 (1,) B9hrE, HMERSAKX IR,
SRR REFE per-head BIBIZS scale (ARERE compressed-tensors B ~_tp_aware_
loader™) o

def __new__ (cls) -> "KVCacheScaleParameter":
# AARZE “Parameter.__new_ ~ HEANBRIAKE -1.0
return super().__new__(cls, torch.tensor(-1.0), requires_grad=False)

@staticmethod
def weight_loader(param: torch.nn.Parameter, loaded_weight: torch.Tensor) -> None:

"IN ER AR EASRE, ¥ data A reshape ANREIRIE, "
if loaded_weight.numel() = 1:



raise ValueError(
f"KV-cache scale expects a scalar weight, got shape "
f"{tuple(loaded_weight.shape)}"
)
param.data.copy_(loaded_weight.reshape(()))

class BaseKVCacheMethod(QuantizeMethodBase):
def create_weights(self, layer: torch.nn.Module):
# {£F KVCacheScaleParameter B2 JR#AEY torch.nn.Parameter #3&
layer.q_scale = KVCacheScaleParameter()
layer.k_scale = KVCacheScaleParameter()
layer.v_scale = KVCacheScaleParameter()
layer.prob_scale = KVCacheScaleParameter()

def process_weights_after_loading(self, layer: torch.nn.Module) -> None:

# BREVIBMREE, BAOEEAE

if kv_cache_uses_per_token_head_scales(layer.kv_cache_dtype):
# A scale &, AREESEHIERAN 1.0

del layer.k_scale

vliim/model_executor/models/utils.py

¥ AutoWeightslLoader.load_weights ®& & KV cache scale mapper: M quant_config 3%
B mapper, #5EAH mapper &, XRENEMHPORER, FRTEERIZMERE
ER B 315 scale EBREAT,

# vlilm/model_executor/models/utils.py
class AutoWeightsLoader:
#...
def load_weights(
self,
weights: Iterable[Tuple[str, torch.Tensor]],
*
mapper: Optional[WeightsMapper] = None,
) -> Set[str]:
# MAEIREY quant_config 3XEX cache scale mapper
quant_config = getattr(self.module, "quant_config", None)
cache_scale_mapper = (
quant_config.get_cache_scale_mapper()
if quant_config is not None else None
)
if cache_scale_mapper is not None:
# 52488 mapper &3 (WeightsMapper S28LY __or_ )
mapper = mapper | cache_scale_mapper if mapper is not None else cache_scale_
mapper
# Z ERERANMBIRIE, mapper &N A TFFARELR
#...



vlim/model_executor/layers/quantization/fp8.py

R get_cache_scale (FRFEBAT) A get_cache_scale_mapper (RE
WeightsMapper) . bR BRZFTA ENMERAER, ERMMAIGERFR S HER F AN FHAE
#,

# vllm/model_executor/layers/quantization/fp8.py
from viim.model_executor.models.utils import WeightsMapper

class Fp8KVCacheMethod(BaseKVCacheMethod):
#...
def get_cache_scale_mapper(self) -> "WeightsMapper":
""REIM compressed-tensors &R E| vLLM &R 8 KV cache scale &frergt, "
# 1# F WeightsMapper B orig_to_new_suffix 5%k B 5 85 H300|
return WeightsMapper(
orig_to_new_suffix={
" .k_proj.output_scale": ".attn.k_scale",
".v_proj.output_scale": ".attn.v_scale",

".g_proj.output_scale": ".attn.qg_scale",
".self_attn.prob_output_scale": ".self_attn.attn.prob_scale",

)
B

1. gemini-code-assist[bot] & H 7 utils.py F3ET | & WeightsMapper ST RES| &
TypeError, BRIEBEXELIT _or_, 1F&E hmellor B WeightsMapper #5523, T
_or__ A%k (EZ—&EXH) , EIZERRKIL,

2. gemini-code-assist[bot] R R commandr.py B8 scale MEHZBIESFRIZER %
AEk KV cache scale, BEAZER T REER B E XMBAEIF, hmellor F/F
CohereForCausallLM SZFr_EAR &L AutoWeightsLoader, i commandr.py #8932
AutoWeightsLoader BIZRERERZ, [E b BRETZ BAIETNE £ 3K,

« WeightsMapper | #/EFEE A (design): hmellor BIE WeightsMapper 52523, 7
_or__ A%k, EiEHZE,

« commandr.py PR scale MM#kETHIRINEE (correctness): hmellor &
CohereForCausalLM £ A AutoWeightsLoader, M commandr.py &
AutoWeightsLoader B9—3R%, Eb2/F mapper TIRER,

PNoESE-A

< R
1. WeightsMapper &3 # &M : &RXKA B EX WeightsMapper FE KL, _or_, &
FHESAT. HURBRASZIIFZ®RE BEEIET B,
2. BAERMER AutoWeightsLoader: R FHER T EEFE MBS T M2
mapper, XERERE XK KV cache scale BrET (FlanFELe legacy RA) , FE—HIA
Fra R ERE T AutoWeightsLoader A E,



3. MREERD: BBRT =EAMR, BRACAUMIR Mock 24, ([EaEEERIT, X
P &£ BONR, BIESZFR checkpoint H KV cache scale Bk,

4. FIRBIRHEIR: KVCacheScaleParameter.weight_loader B&IFrERE, ZARFRHIIE
#+E scale ({0 per-head #hZ4s scale) , % loader &34, B3 scale EWE B —5
#12 (compressed-tensors 8 _tp_aware_loader) , FAXREEE, - ®m: B/
TEEFW, FIAETANGRERS. BENBRKETELRIAA KV cache ERE, (EE
PFRFEAR. AL D T4 730 7RG, FBE TR load_weights BEE EfnH
AR, RN AR B 55384F KV cache scale mn#kée ., FEPBA: EMIEA T RE—KHE
, TEESENTEYT B, EIREESERMAANANEFE scale #HKZiE,

« RFEART: OB ARE , MIREBESRE , FREERE
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