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PATHRE

« —A]3&: AutoRound INT4 A CPU #EZF EL (Intel AMX)

< WESME: ESEIE, AHE auto_round.py B RERABRZERI + kMBS + 2
R WHEREBMETIRBANFER: BARFEE /LK /act-order, BESTERE, &
WEEF= A get_gptg_config_kwargs BIERIAENLE]. CPU 2% £/
AWQCPUConfig/CPUGPTQConfig B93EZ& A N, UK register_cpu_ci(suite="base-b-test
-cpu") B9 Cl 2 BAZE., NFEEHMFEE (m NPU/XPU) #EA AutoRound W &% EH H#

BEEX

THHES BAL

issue #27568 BRI “Support auto-round INT4 model offline inference on CPU”, PR
body #tER “Currently supports offline inference for CUDA devices with auto-round
quantized models, but CPU inference is not yet supported. This is a blocker for users
who want to run INT4 quantized models on CPU-only machines or in CPU-based
serving pipelines using SGLang as the backend.”BRiZZ B HIEER ST GPU FRETH
INT4 AR H &R RSUILEBFK,

SCIIR AR
1. ¥ & AutoRoundConfig BL B # 4

FE python/sglang/srt/layers/quantization/auto_round.py 4 AutoRoundConfig #73&
Im_head_quantized. desc_act. dynamic. checkpoint_format. true_sequential,
static_groups & GPTQ NKFE, from config BRFERREL has_any_key &M
checkpoint B2 & k& B8 HITFEE| gptg_defaulted_config_keys, BTFELZ— XM HEIET
BRIARIE,

2. ¥ CPU/AMX XTS5 GPTQ BRER S

3 check_cpu_support (R 4-bit BEXK cpu_has_amx_support()) .
check_gptg_support (384 desc_act=True) . log_gptg_default_assumptions_once 5
get_gptqg_config_kwargs. FE apply_awqg_quant_layer 5 apply_gptg_quant_layer #45¥&
A _is_cpu X, BRENKEEREERENE, £RH AWQCPUConfig/CPUGPTQConfig &
H Method & CPU fn#k,



3. 33 CPU EH/AEHMEIE MoE/marlin 4%

¥E python/sglang/srt/layers/quantization/__init__.py B8 CPU_QUANTIZATION_METHODS
JEM auto-round, FE python/sglang/srt/configs/model_config.py B
optimized_quantization_methods R auto-round; EBHMEIE FusedMoE BAER marlin &
SRR AE else: use_marlin = False B9 Z HIBr, b E amx_utils.py ¥ is_conv_weight #1
Bt

4. MRG XHEELE

T test/registered/cpu/quant/test_autoround.py: TestAutoRoundCPUConfig 3&iE
GPTQ BRIAMESE desc_act FE43ZHE, TestAutoRoundCPU LA AMX R4 (
skipUnless(cpu_has_amx_support())) /&sh server # MMLU (32 f, B{& 0.25) , it
3| base-b-test-cpu CI suite, X#4 docs/docs/advanced_features/quantization.mdx *h 7t
CPU serving =445 “IXFR Intel AMX 4-bit" 934 B %80,

R

- python/sglang/srt/layers/quantization/auto_round.py (#3k E1E; 25| source; FER
core-logic; 5 AutoRoundConfig, has_any_key, check_cpu_support,
log_gptg_default_assumptions_once) : #ZOSZH: H3E GPTQ NAKEL BB,
CPU/AMX 5. CPU 4% £ A AWQCPUConfig/CPUGPTQConfig, FHM#&IE
FusedMoE+marlin 2 %% 1§

test/registered/cpu/quant/test_autoround.py (#3k E1LMIR; X5 test; LR
test-coverage; 5 TestAutoRoundCPUConfig, test_gptq_defaults_are_explicit,
test_gptg_desc_act_is_rejected, TestAutoRoundCPU) : #3E CPU AutoRound #& MR
, BE GPTQ BRIAME /desc_act EERYE TR S 53733 MMLU 138, HFM Intel

base-b CI suite

python/sglang/srt/layers/quantization/__init__.py (13t 12 ; 5| source; £

configuration; &5 CPU_QUANTIZATION_METHODS) : ¥ auto-round Effs#

CPU_QUANTIZATION_METHODS, =& CPU 3|2 8EiIRAZE/ A RHAD

« python/sglang/srt/configs/model_config.py (13t #RIEE ; KB source; £
configuration) : ¥ auto-round A optimized_quantization_methods, 5 CUDA fll{&
F—EHNHRIEBEAE

« python/sglang/srt/layers/amx_utils.py (3% AMX TE; 25l source; & bugfix; &
5 _amx_process_weight_after_loading) : &£ is_conv_weight X#1aL S K%
NameError/ ®#|, F Rk AMX RE £ GEKZ

« docs/docs/advanced_features/quantization.mdx (#£k E143X4Y; 5| docs; £ER
documentation) : ¥\7%& CPU serving 1 A3t BA H BARAIXFR Intel AMX 4-bit B934 R, BR
RAFi=HA

XS AutoRoundConfig.from_config, AutoRoundConfig.check_cpu_support,

AutoRoundConfig.check_gptg_support, AutoRoundConfig.log_gptg_default_assumptions
_once, AutoRoundConfig.get_gptqg_config_kwargs,
AutoRoundConfig.apply_awqg_quant_layer, AutoRoundConfig.apply_gptg_qguant_layer



RERED R B

python/sglang/srt/layers/quantization/auto_round.py

oI, #3E GPTQ RARELEZEE. CPU/AMX FE. CPU 2% EH
AWQCPUConfig/CPUGPTQConfig, #HMEIE FusedMoE+marlin A% 3Z &

# python/sglang/srt/layers/quantization/auto_round.py

# ERE—RMEHN CPU / AMX 8871, BREFA layer LEEIFA
_is_cpu = is_cpul()

_is_cpu_amx_available = cpu_has_amx_support()

# AutoRound B auto_gptq FHBE A5 4L GPTQ FE&,
# XEBEEPEX SGLang MIXABRIAME, ETFEBEFRERARE
_GPTQ_DEFAULTS = {

"Im_head_quantized": False,

"desc_act": False,

"dynamic": {},

n, oun
. ’

"checkpoint_format
"true_sequential": False,
"static_groups": False,

class AutoRoundConfig(QuantizationConfig):

@classmethod
def from_config(cls, config: dict[str, Any]) -> "AutoRoundConfig":
# iE3% checkpoint ERE FHRAH GPTQ #,
# 54 log_gptg_default_assumptions_once #RAF XER T BRIME
def has_any_key(keys: list[str]) -> bool:
return any(key in config for key in keys)

gptg_config_keys = {
"Im_head_quantized": ["Im_head", "Im_head_qguantized"],
"desc_act": ["desc_act'],
"dynamic": ["dynamic"],
"checkpoint_format": ["checkpoint_format"],
"true_sequential": ["true_sequential"],
"static_groups": ["static_groups"],

}

gptg_defaulted_config_keys = tuple(

name for name, keys in gptg_config_keys.items() if not has_any_key(keys)

)
# ... HRFEBEMBITS5ERX—IK, RFEUTEER ...
return cls(

# ... JRH bits/group_size/sym/packing_format/backend % ...
Im_head_qguantized=cls.get_from_keys_or(
config, ["Im_head", "Im_head_qguantized"], False



desc_act=cls.get_from_keys_or(config, ["desc_act"], False),
dynamic=cls.get_from_keys_or(config, ["dynamic'], {}) or {},
gptg_defaulted_config_keys=gptqg_defaulted_config_keys,

def check_cpu_support(self, weight_bits: int) -> None:
# CPU #IBRR/ZYRIR Z#F 4-bit, HAHME Intel AMX;
# HMA5EEIE AMX CPU (& AMD CPU) EEdE4, BAERER
if weight_bits = 4:
raise ValueError(
"SGLang's AutoRound CPU inference path currently supports "
"only 4-bit AWQ/GPTQ checkpoints because it uses the Intel "
f"AMX INT4 backend, but got {weight_bits}-bit."
)

if not _is_cpu_amx_available:
raise ValueError( CPU_AMX_REQUIRED_MSG)

def get_gptg_config_kwargs(self, weight_bits: int, group_size: int) -> dict[str, Any]:
# & BRIARIZ B & Fodesc_act F R URERE|— 4,
# CPU/ NPU X G—NXE25H, BREL I ERGIRAME
self.log_gptq_default_assumptions_once()
self.check_gptg_support()
return {
"weight_bits": weight_bits,
"group_size": group_size,
“Im_head_quantized": self.Im_head_quantized,
"desc_act": self.desc_act,
"dynamic": self.dynamic,
“checkpoint_format": self.checkpoint_format,
"true_sequential": self.true_sequential,
"static_groups": self.static_groups,

def apply_gptg_quant_layer(self, layer, prefix: str, backend: str = "auto"):
# ... BUE AN weight_bits/group_size/sym ...

if _is_cpu:
# CPU % R 4-bit + AMX, E#EEH CPUGPTQConfig 53R Method

self.check_cpu_support(weight_bits)
from sglang.srt.layers.quantization.gptq import CPUGPTQConfig

quant_args = CPUGPTQConfig(
**self.get_gptg_config_kwargs(weight_bits, group_size),

)
quant_args.sym = sym
# ... i%E layer.scheme #3iR[E GPTQLinearMethod / GPTQMoEMethod ...

test/registered/cpu/quant/test_autoround.py



713 CPU AutoRound fEMIR, BZ GPTQ ERIAME /desc_act FELH B TR = 535 33%
MMLU 32, M Intel base-b CI suite

# test/registered/cpu/quant/test_autoround.py

# PUTME| base-b-test-cpu: % suite B Intel & BN AMX CPU,
# 5 base-a (sglang #&. x86 Tt AMX) X4FF
register_cpu_ci(est_time=330, suite="base-b-test-cpu")

class TestAutoRoundCPUConfig(CustomTestCase):
# IOIFERE F B AT SGLang XA ERNBRIAE, fAZEIREAN None
def test_gptq_defaults_are_explicit(self):
quant_config = AutoRoundConfig.from_config(

{

"bits": 4,

"group_size": 128,

"sym": True,

"packing_format": "auto_round:auto_gptq",
}

)

gptg_kwargs = quant_config.get_gptq_config_kwargs(4, 128)
self.assertFalse(gptg_kwargs["desc_act"])
self.assertFalse(gptg_kwargs['Im_head_quantized"])
self.assertEqual(gptg_kwargs["dynamic"], {})

# AutoRound By auto_gptg FH R X #F act-order,
# 383 desc_act=True XMIREH 3| FH kA gpta/gptg_marlin
def test_gptqg_desc_act_is_rejected(self):

quant_config = AutoRoundConfig.from_config(

{
"bits": 4,
"group_size": 128,
"sym": True,
"packing_format": "auto_round:auto_gptq",
"desc_act": True,
}

)

with self.assertRaisesRegex(ValueError, "desc_act=False only"):
quant_config.get_gptq_config_kwargs(4, 128)

# 3F AMX CPU (n AMD CPU) E#eBki, BEEFERIEMS LRREK
@unittest.skipUnless(

cpu_has_amx_support(),

"AutoRound INT4 CPU inference requires the Intel AMX CPU backend.",
)
class TestAutoRoundCPU(CustomTestCase):

@classmethod

def setUpClass(cls):



cls.base_url = DEFAULT_URL_FOR_TEST

# 3R FuAL CPU server, ¥ 32 5l MMLU, score BE 0.25
def test_mmlu(self):
device = "cpu"
for model in DEFAULT_AUTOROUND_MODEL_NAME_FOR_TEST:
with self.subTest(model=model):
process = popen_launch_server(
model,
self.base_url,
timeout=DEFAULT_TIMEOUT_FOR_SERVER_LAUNCH,
other_args=["--trust-remote-code", "--quantization", "auto-round"],
device=device,

)
try:
args = SimpleNamespace(

base_url=self.base_url,
model=model,
eval_name="mmlu",
num_examples=32,
num_threads=32,
device=device,

)

metrics = run_eval(args)

self.assertGreaterEqual(metrics["score"], 0.25)
finally:

kill_process_tree(process.pid)

e

WHeEPE=L:

« jlanan-gu X CPU GPTQ %X+ R ERIAE (Im_head_quantized=False,
desc_act=False) #H “Shall we have some logs (or assertion) for this default
assumptions? — X B4 T log_gptq_default_assumptions_once 5
get_gptqg_config_kwargs 893%it.

« mingfeima FE XY diff L3 H MR 3 INT4 + AMX (F81@ check_cpu_support #
R281-R289) , ERXHAFRERBA x86/AVX512 X #F; FEE £ nice catch’FHBIEX
R, BARAX Intel AMX,

« mingfeima & CPU CI JEMAM base-a-test-cpu B&A base-b-test-cpu (base-b H
Intel & B A AMX CPU) , MEIRAXHHRLRARERMN, B review RSELH T
mingfeima 89 CHANGES_REQUESTED %] APPROVED,

« GPTQ BABRETEZHESME (design): 1EEFTHE
log_gptqg_default_assumptions_once 5 get_gptq_config_kwargs, &+ &IERIAMEFHFE
ERERNME BE,; Ei check gptg_support Xt desc_act=True #iEH 3| S A KA
gpta/gptg_marlin,



s XAUBEMER x86 XF5 LW, (IR AMX) FR—3Kk (documentation): E& &L nice catch”
, BB AR X 3 Intel AMX CPU  4-bit AutoRound checkpoint, 53 AMX CPU &
12307 B

« CPU CI suite ¥4% (base-a vs base-b) (infra): RFEIN, &AL
register_cpu_ci(est_time=330, suite="base-b-test-cpu"),

&5 2 H
« RFe:

1. FERENK: CPU BREMER Intel AMX (check_cpu_support ¥
_is_cpu_amx_available i B EI#BEE) , XCREIBXF, ERAFERAI E AMX CPU &£1&%
| B5HA ValueError, JBFHA NBARISIREE,

2. STABRIMENEE: get_gptg_config_kwargs £1BER & B
desc_act/Im_head_quantized/dynamic &# _GPTQ_DEFAULTS #BRihe, BRMT”
RIBEF—X'BHE, 1B0E checkpoint 5ZFr& act-order B GPTQModel &4,
check_gptqg_support 8E3=8% desc_act=True, M Im_head_quantized Z 3EHIERIA
False ARSI, HEKBNIRE =,

3. CPU/MoE HERK: XS5 RAGERRE MoE T RIME AMX B2, amx_utils.py B9
is_conv_weight #3EE W AR EE GRZ, & CPU EFHESERRXENER (1
Mamba/ JBE&ZEM) , {TATMREZZME, KX 1 TEFTEER)T,

4. MRBEE: FIOMRE AMX CPU L3B4T (FE AMX E# skip) , EJFME Intel
FE® CI suite; SGLang Ml CI 3R FEISE, EVVIANIRK Intel M CI F&EM,

5. 2% #&: auto_round.py ¥ _is_cpu 2*X 53 AF CUDA/NPU 2 X Hf&F, BEEE
AWQ/GPTQ CPU EimiEn &, FERSEF, - PWH: ¥eETEEAH: A
CPU-only 2fZ (Intel AMX) #&%{ AutoRound INT4 25 serving 865, B=
auto_round:auto_gptq 5 auto_round:auto_awqg B packing #&=,; X CUDA/NPU
NAEBRERKEZERIATH, 1B FusedMoE marlin 2% 89&4EM (if isinstance(layer,
FusedMoE) 1RAERE) SBWFIAMER marlin EF3E MoE EMER, FEEVIRAL,
HIFABE &, Intel CPU CI (base-b-test-cpu) #THEZ 330 MAEMES; ALEAHT X
Intel AMX + 4-bit"B9 R, BEAFIRA. - RRArE: MEFELXEE  BEiE
AMX 1RH , BRIAMEREB AN |, CI &KH Intel 36& |, marlin 20X EH

KRR L&
« PR #27568 [Feature] Support auto-round INT4 model offline inference on CPU: &

PR BELEAMRIFBYXEE issue, Fi¥E PR #22685 5JF4S issue #20914 MARELRER

« PR #22685 frontend PR reference for auto-round CPU support: PR body F5| A&y
AutoRound CPU X #aiss PR, BT R —Ihie&my LR



