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1. A2 gptg BE5 schemes FH8: ¥ python/sglang/srt/layers/quantization/gpta/ B &
(& _init__.py %1 gpta.py) & schemes/ FBE, ¥R gptq.py PHEE. &MEHE.
Marlin A%, MoE 7 Z3AFE| M XM

2. I/FHEMEHE: gptg_linear.py $E X GPTQLinearScheme (GPU) #a
GPTQAscendLinearScheme (NPU) , &3 create_weights,
process_weights_after_loading. apply weights &—3#:0, RNERAALZ BB kernel 523,

3. #i% Marlin 5§ MoE A%: gptg_marlin.py X GPTQMarlinLinearScheme,
gptg_moe.py & X GPTQMarlinMoEScheme 1 GPTQMoEAscendScheme, ¥ Marlin 48
%8 repack o permute EHEIM,

4. sI#% kernel SZILRREH/G3R: GPU 89 GPTQLinearKernel, GPTQMarlinLinearKernel %
# A hardware_backend/gpu/quantization/gptqg_kernels.py; NPU B
GPTQLinearAscendKernel. GPTQMoEAscendKernel A
hardware_backend/npu/quantization/gptg_kernels.py. <& gptg_marlin_moe_repack
T R&REK

5. BEFOIMEMBRIBM: B8 layers/quantization/ _init__.py UIEm#FFE, AE
auto_round.py EBEE 3| . MKMRE gptg.py (1571 47) , HEN
get_linear_quant_method #{% embedding BRI DB AMEENL T %,

R

- python/sglang/srt/layers/quantization/gptg.py ({3t Bik; 25| source; LR
A 2

deletion; 5 check_marlin_format, gptg_marlin_moe_repack,



MarlinLinearLayerConfig, GPTQConfig) : J& GPTQ B, FrA ZEEIFOMIR
, BAREMEZBEBAR

python/sglang/srt/layers/quantization/gpta/gptg.py (#ik GPTQ EBE; 25| source;
2R dependency-wiring; &5 check_marlin_format, GPTQConfig, init, repr) : 8
GPTQ EEES5EE AT, EE schemes
python/sglang/srt/hardware_backend/gpu/quantization/gptq_kernels.py (# GPU A
#%; 25| source; M dependency-wiring; &5 _unsupported_kernel,
MarlinLinearLayerConfig, gptg_marlin_moe_repack, GPTQLinearKernel) : GPU L
GPTQ kernel 894325231, ®FE GPTQLinearKernel 42 GPTQMarlinLinearKernel

python/sglang/srt/hardware_backend/npu/quantization/gpta_kernels.py (13 NPU A
#%; 2B source; A core-logic; &% unpack from_int32,
GPTQLinearAscendKernel, init, process_weights_after_loading) : NPU £ GPTQ
kernel B9 523N, ®¥#E GPTQLinearAscendKernel f2 GPTQMoEAscendKernel

python/sglang/srt/layers/quantization/gptg/schemes/gptq_moe.py (1 MoE HZ%E; 3£
Vel =

B source; EH core-logic; 5 GPTQMoEAscendScheme, init, create_weights,
create_moe_runner) : MoE F &Mk, €4 GPU Marlin MoE #2 NPU MoE F %

python/sglang/srt/layers/quantization/gptg/schemes/gptq_linear.py (#3k &M % ;
25| source; AR dependency-wiring; 5 GPTQLinearScheme, init, _init_kernel,
create_weights) : &KMEH EMIAER, ©8 GPU f2 NPU &MEHE
python/sglang/srt/layers/quantization/gpta/schemes/gptg_marlin.py (#23& Marlin A7 %
; KA source; £ core-logic; &5 GPTQMarlinLinearScheme, init,
create_weights, process_weights_after_loading) : Marlin &M H EXh TSk
python/sglang/srt/layers/quantization/gptg/schemes/gptg_scheme.py (fEik FEHE3%;
£ 5| source; A dependency-wiring; &5 GPTQLinearSchemeBase,
create_weights, process_weights_after_loading, apply_weights) : X Scheme #£3&
GPTQLinearSchemeBase #7 GPTQMoESchemeBase
python/sglang/srt/layers/quantization/gpta/__init__.py (3R ®AM%1; 285 source;
A dependency-wiring) : gptq BEFEL, FHZNE
python/sglang/srt/layers/quantization/gptg/schemes/__init__.py (#3k Z Ewmiatt; £
%] source; FEA dependency-wiring) : scheme FHREWEL, SFHAAFESE
python/sglang/srt/layers/quantization/__init__.py (13t B4 AT ; 23| source; ER
dependency-wiring) : EESAEH, FEMEFTH gptg &
python/sglang/srt/layers/quantization/auto_round.py (#3k AutoRound; 25| source;
A core-logic) : AutoRound EEE S| FIAE, EEH GPTQ &4EH

X85 check_marlin_format, gptg_marlin_moe_repack, MarlinLinearLayerConfig,
GPTQConfig, GPTQLinearKernel, GPTQMarlinLinearKernel, GPTQLinearAscendKernel,
GPTQMoEAscendKernel, unpack_from_int32, GPTQLinearScheme,
GPTQAscendLinearScheme, GPTQMarlinLinearScheme, GPTQMarlinMoEScheme,
GPTQMoEAscendScheme, GPTQLinearSchemeBase, GPTQMoESchemeBase
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python/sglang/srt/hardware_backend/npu/quantization/gptqg_kernels.py

NPU £ GPTQ kernel 895232523, ®$E GPTQLinearAscendKernel #n
GPTQMoEAscendKernel

from __future__ import annotations
from typing import TYPE_CHECKING, Optional

import torch
import torch_npu

# NPU fused experts 52
from sglang.srt.hardware_backend.npu.quantization.fused_moe_method_npu import (
npu_fused_experts,

def unpack_from_int32(weight: torch.Tensor, num_bits: int, packed_dim: int = 1) -> torch.
Tensor:

Fint324& N ENMR EM G ERIBALEG
FFBdim=0zdim=1#H, REINtEER (UTEERFD)
assert weight.dtype == torch.int32

pack_factor = 32 // num_bits

mask = (1 << num_bits) - 1

if packed_dim ==
unpacked_weight = torch.zeros(
(weight.shape[0], weight.shape[1] * pack_factor),
device=weight.device, dtype=torch.int32,
)
for i in range(pack_factor):
unpacked_weight[:, i::pack_factor] = (weight >> (hum_bits * i)) & mask
else:
unpacked_weight = torch.zeros(
(weight.shape[0] * pack_factor, weight.shape[1]),
device=weight.device, dtype=torch.int32,
)
for i in range(pack_factor):
unpacked_weightl[i::pack_factor, :] = (weight >> (hum_bits * i)) & mask
offset = pow(2, num_bits) // 2
unpacked_weight = (unpacked_weight - offset).to(torch.int8)
return unpacked_weight

class GPTQLinearAscendKernel:
""NPU_LBIGPTQLMEE N, £ HAtorch_npuE & F, "
def __init__(self, quant_config: Optional["QuantizationConfig"] = None):
self.quant_config = quant_config



self.use_v2_format = quant_config.checkpoint_format == "gptqg_v2"

def process_weights_after_loading(self, layer: torch.nn.Module) -> None:
# fR 8 gzeros OB packed_dim=1) FiFEIKIEER
layer.gzeros = torch.nn.Parameter(
unpack_from_int32(
layer.gzeros.data.contiguous(),
self.quant_config.weight_bits,
packed_dim=1,
).to(layer.scales.dtype),
requires_grad=False,
)
if not self.use_v2_format:
layer.qzeros += 1 # GPTQ vl EZRE

gweight_tmp = unpack_from_int32(
layer.qweight.data.contiguous(), self.quant_config.weight_bits, packed_dim=0
)
if self.quant_config.weight_bits = 4:
# 3F 4bit RE A int8
layer.gweight = torch.nn.Parameter(qweight_tmp, requires_grad=False)
return

# 4bit BHER NPU 4FE int4pack BRARTERNRF

layer.gweight = torch.nn.Parameter(
torch_npu.npu_convert_weight_to_int4pack(gweight_tmp.to(torch.int32)),
requires_grad=False,

def apply(self, layer, x, bias=None):
gweight = layer.qweight
scales = layer.scales
gzeros = layer.qzeros
reshaped_x = x.reshape(-1, x.shape[-1])

if bias is not None and bias.dtype == torch.bfloat16:
bias = bias.float()

out_shape = x.shape[:-1] + (qweight.shape[-1] * 8,)
out = torch_npu.npu_weight_quant_batchmatmul(
reshaped_x, gweight,
antiquant_scale=scales,
antiquant_offset=qgzeros,
antiquant_group_size=self.quant_config.group_size,
bias=Dbias,
)

return out.reshape(out_shape)
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