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# vlim/model_executor/layers/quantization/bitsandbytes.py ( Mk )
# LT 234281 BNB 4bit/8bit A E A2 M2 LZ 18,
# BT B EWFL packed uint8 FRIEME| layer,

class BitsAndBytesLinearMethod(LinearMethodBase):

def create_weights(
self,
layer: torch.nn.Module,
input_size_per_partition: int,
output_partition_sizes: list[int],
input_size: int,
output_size: int,
params_dtype: torch.dtype,
**extra_weight_attrs,

from bitsandbytes.nn import Int8Params

def create_gweight_for_8bit():
# 8bit AEE A bitsandbytes B Int8Params,
# 33 has_fp16_weights ##H 2 ERE fpl6 ElA&
gweight = Int8Params(
data=torch.empty(
sum(output_partition_sizes),
input_size_per_partition,
dtype=torch.int8,
),
has_fp16_weights=self.quant_config.llm_int8_has_fp16_weight,
requires_grad=False,
)
set_weight_attrs(gweight, {
“input_dim": 0,
"output_dim": 0,
"pack_factor": 1,
"use_bitsandbytes_8bit": True,
"generation": 0,
}

return gweight

def create_qgweight_for_4bit():
# 4bit XEIR quant_ratio 3ITEA uint8 3K E,
# 4T E use_bitsandbytes_4bit Fricft weight_loader iR 5|
quant_ratio = calculate_quant_ratio(params_dtype)
total_size = input_size_per_partition * sum(output_partition_sizes)
if total_size % quant_ratio != 0:
raise ValueError(
"The input size is not aligned with the quantized weight shape."



)

gweight = BitsAndBytesWeightParameter(
torch.empty(total_size // quant_ratio, 1, dtype=torch.uint8),
requires_grad=False,

)

set_weight_attrs(gweight, {
“input_dim": 0,
"output_dim": 0,
"pack_factor": quant_ratio,
"use_bitsandbytes_4bit": True,

}

return gweight

if self.quant_config.load_in_8bit:

gweight = create_qweight_for_8bit()
else:

gweight = create_qweight_for_4bit()
layer.register_parameter("weight", qweight)
set_weight_attrs(gweight, extra_weight_attrs)

vlim/model_executor/model_loader/bitsandbytes_loader.py
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# vllm/model_executor/model_loader/bitsandbytes_loader.py ( EMIkR )
# U TEMEMN 4bit XRENMBIAEZS:
# F—wWUKE quant_state B CPU, #_RIZEAE QuantState,

def _quantized_4bit_generator(self, hf_weights_files, use_safetensors, quant_state_dict):
from bitsandbytes.functional import QuantState

# oA —WFTAARE, B quant_state A BIKEWKED|IFRF i1
weight_iterator = self._hf_weight_iter(hf_weights_files, use_safetensors)
temp_state_dict = {}
for org_weight_name, mapped_weight_name, weight_tensor in weight_iterator:
if not self._is_4bit_weight_name(mapped_weight_name):
continue
if "quant_state.bitsandbytes" in mapped_weight_name:
# bitsandbytes &K quant_state £ CPU £
temp_state_dict[mapped_weight_name] = weight_tensor.cpu().data
else:
temp_state_dict[mapped_weight_name] = weight_tensor

def parse_quant_state(param_name: str, temp_state_dict: dict) -> QuantState:
guant_state = {}
for k in temp_state_dict:
if param_name + "." in k:
quant_state[k] = temp_state_dict[k]
return QuantState.from_dict(quant_state, device=current_platform.device_type)



# F_RAFHEFNRERE, 4L quant_state HERE L
for org_weight_name, mapped_weight_name, weight_tensor in self._hf weight_iter(
hf weights_files, use_safetensors

if self._is_4bit_weight_name(mapped_weight_name):
continue

if mapped_weight_name in temp_state_dict:
set_weight_attrs(weight_tensor, {"quant_state": _parse_quant_state(mapped_weight_
name, temp_state_dict)})

yield org_weight_name, weight_tensor
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# vlim/model_executor/layers/linear.py ( 3¥#/5 )
# MergedColumnParallelLinear 8 shard {&E¥F:
# REEEHR bnb, mMEEN param.shard_indexer ZI4EIELE,

def weight_loader(self, param, loaded_weight, loaded_shard_id=None):
self.validate_shard_id(loaded_shard_id)
param_data = param.data
output_dim = getattr(param, "output_dim", None)

if loaded_shard_id is None or isinstance(loaded_shard_id, tuple):
# RECE#HE RS (Bl mlp 89 gate_up_proj)
if output_dim is None:
param_data.copy_(loaded_weight)
return

output_sizes = self.output_sizes

current_shard_offset = 0

shard_offsets: list[tuple[int, int, int]] = []

for i, output_size in enumerate(output_sizes):
shard_offsets.append((i, current_shard_offset, output_size))
current_shard_offset += output_size

packed_dim = getattr(param, "packed_dim", None)
for shard_id, shard_offset, shard_size in shard_offsets:
if packed_dim == output_dim:
# % pack_factor #H packed ZFa|B9] o MRF%
shard_size //= param.packed_factor
shard_offset //= param.packed_factor

# @A EEY hook: BNB £/53#3#3 shard_indexer
# BimE MZ B = B aT B &1L packed Z 8]
shard_indexer = getattr(param, "shard_indexer", None)
if shard_indexer is not None:
index = list(itertools.accumulate([0] + self.output_sizes))



orig_offsets = {str(i): (index[i], size) for i, size in enumerate(self.output_sizes)}
orig_offsets["total"] = (self.output_size, 0)
shard_size, shard_offset = adjust_shard_indexes(

param, orig_offsets, str(shard_id), shard_size, shard_offset

)

loaded_weight_shard = loaded_weight.narrow(output_dim, shard_offset, shard_size)
self.weight_loader(param, loaded_weight_shard, shard_id)
return

assert loaded_shard_id < len(self.output_sizes)
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