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Toolkit Algorithms Model family Evaluation Backends Institution
. AWQ, Atom, GPTQ, Qol, Mixture-of-Expert, (e.g. Mixtral),  Perplexity, A Carrn T
LMQuant CuaRot, SmoothGQuant Transformer-like {e.g. Llama) Throughput QServe MIT EECS
AW, AdalDim, DOW, GPTW, P—
FP8, HQQ, LLM.int&(), Mixture-of-Expert, (e.g. Mixtral), Perplexity, ,f:ffmlﬂ,rl.\:' I:.I]_lj_u
LLMC Norm Tweaking, 054+, OWQ, Transformer-like {e.g. Llama), OpenCompass®®, S o Beihang & SenseTime

OmniQuant, QUIK, SmoothQuant,

SpQR, Quarot, Combinations

Multi-modal (e.g. LLaVA)

|m-evaluation-harness3’

Light LLM, Sglang,
Lmdeploy, Transformers

AWQ, FP8, GPTQ, QulP,

BOSS (Robust),

Ml-optimize RTN, SmoothQuant, SpQR, Llama, Chatglm, Baichuan Perplexity, Transformers TsingmaoAl
ZeroQuant, Combinations Im-evaluation-harness®"
l.‘-.li.\:t ulrre-c:rf-E:%pv rt, (e.g. Mixtral), OpenCompass3®,
I'ransformer-like (e.g. Llama), L R
: : : |m-evaluation-harness®"’
QLLM-Eval AW, SmoothQuant Multi-modal (e.g. LLaVA), . 138 , 130 Transformers Tzinghua University
Long-Context (e.g. Longchat) LongEval®®, Lost-in-the-middle”=,
=~ . & S MT-Benchi®
Others (e.g. Mamba) : S
LLM Compressor  GPTQ, SmocthQuant, FP8 Mixture-of-Expert, (e.g. Mixtral) - vLLM Neural Magic

Transformer-like {e.g. Llama)
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} subset2
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block.mlp.down_proj
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model8E L MNblock, T4 blockBIEL P subset, EANsubset@FFE L4 nn.Linear

class Llama(BaseModel):
def get_layernorms_in_block({self, block):

def get subsets_in_block(self, block)

llmc / limc / models / llama.py et > TEEEEMUEN, AEHL

"layers': {
e irs s s > FESHE, BliNAZ R EREFLIama—iE
Ta

e o e, > HEY BHER, REEHEsubset®E X BIT]

‘inspect’: block.self_attn,

, e > RBIZEHIE X S % lImc/limc/models/

i
‘layers': {'self_attn.o_preoj': block.self_attn.o_pr¢
‘prev_op': [block.self attn.v_projl,
‘ipput': ['self_attn.o_proi'l,
‘inspect': block.self_attn.o_prej,
‘has_kwargs': False,
T
i
‘layers': {
'mlp.gate_proj': block.mlp.gate_proj,
'mlp.up_proj': bleck.mlp.up_proj,
T
'‘prev_op': [block.post_attention_layernorm],
‘input': ['mlp.gate_proj'],
'inspect': block.mlp,
'has_kwargs': False,
'is_mlp': True,
T
i
‘layers': {'mlp.down_proj": block.mlp.down_proj},
‘prev_op': [block.mlp.up_projl,
‘input': ["mlp.down_proj"],
‘inspect’: block.mlp.down_proj,
‘has_kwargs': False,
'is_mlp': True,
T
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BN =outliersi@®

> BEDEE, ﬂUA§1%?§iikﬁﬁB§1EE§1%Egi‘é‘k§ﬁ'

> Al oElh, BE

Frequency

REATFRN—XHSR

XEEIHERARIYE, EREFEEPNERERATN, MSHRERR
TE, ﬁﬁizﬁ\ijﬂb?ﬁELLMEl’\J%%mﬂjt%HEE

A Data Type Algo Perf.
| FP16 69.7%
I INT8 69.7%
1
. ResNet18
! * Max Value: 280
o » ° Proportion of 65: 0.05%
280 Value
Frequency
A Data Type Algo Perf.
| I FP16 68.6%
1 | Outliers should be INT8 0.0%
i ; taken into serious
< 3 consideration!  « OPT-13B
: ] m . Max Value: 3250
1 I * Proportion of 66: 0.2%
g

> $¥outlierja]f®, WHIREH T —RIINELEE

alue

——> ResNet-18,

—> OPT-13b,

int87c iR

int8r5 A 1%

) 5 i
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BEXNF: TRMXFNEMEZ, BEEANFTEALH

Method wdgl28 w3g128 w2g64 Method w8a8 wbab wdad
GPTQ 5.62 6.32 14.97 OmniQuant 5.49 5.70 12.21
- GpPTQ-LLMC 562 632 1497 OmniQuant-LLMC 5.49 5.70 12.23
AWQ 3.60 6.24 2.16e5 Quarot w/ GPTQ. 5.48 5.50 6.22
__AWQ-LLMC 560 624 2.16e5 Quarot-LLMC w/ GPTQ. 5.48 5.50 6.24
OmniQuant 5.59 6.09 9.53
OmniQuant-LLMC 5.59 6.09 9.53
Method w8a8
Method LLaMA-2-7b LLaMA-2-70b LLaMA-3-8b LLaMA-3-70b SmoothQuant 5.589
- SmoothQuant-LLMC 5.589
Wanda 6.91 422 9.56 00OM i TT ah
Wanda-LLMC 6.91 4.19 9.58 5.75 + :
OS+-LLMC 5.517

https://arxiv.org/pdf/2405.06001v2
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AWQ

> FBRE: WeightlUEWITEE SActivationfIERFIN. AWQIAAActivtionfIERARIBIEN M AIweightt BN EE, RZ
NAENAER, HMEIRA—MERGAETRIEE argmin, | QWA)AT'X - WX [} . weightELRS, XJweightitt
f7cliphhi®, WERIFRIIClipEF  grid search for a = 3 € [0, 1]

> R AWQEIRBE Fi—ETE FHHTINGEEYT, (BEIPITRENRRFINERIEEE.

> B AL, BAMEIPYMENIERAEENEF, MUMRENHRER—EF, HBRcipfIEEENT, TIMEFRY
ZR

LLaMA-2-7TB LLaMA-2-70B
#Bits Method

Avg. PPL| Avg. Acc.T Avg. PPL| Avg. Acc.T

> BXRXTAWQEZRWEREENHAIS% !

AWQ 7.25 61.18 4.90 80.95
w3al6gl28-- - - - - m e e e e e e e e e e e e e - - - - . . .

AWQ w/ asym. clip  7.21 61.59 4.89 81.07 https://github.com/ModelTC/limc/tree/main/configs/qua
w2al6g64 AWQ ] .85 3769  6.8e4 3284 ntization/methods/Awq
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OmniQuant

> BIE: ZIEMTTHRAscaling, shift221, LAk weightE4Hclip2#

P p—
 Fixed Learnable weight clipping:
[ ] Etiminable o
Normalization
P Weighi \ N
lt'.\ Quantization Wq = Cla"mp( LT—I + z': 0'} 2 - ]')
\
A Quantized Quantized Quantized
l Weight Q ‘ Weight K. ‘ ‘ Weight V here & ymax(W) — 3 min(W) L ﬁmin(W)]
| wiere = i=—
Ir'l I Trmfomﬁou+ | Transformation* ’ 2N -1 , h

Qua.r!tized I.'Ir| Quantization | | Quantization | | Quantization ‘ .
LS \_@_1 Learnable equivalent transformation:

Quantized

Weight O Y=XW+B=[X-6)2s] [s©W]+[B+iW]

> A BAVRIOMNiQuantiZ IITEAE, BAIBSEFIMIREUE.

> B Ak, BlISuE T 1R, \@J\i{ﬁﬁﬁAWQEEEE"JSCde*DChp%ﬁﬂ;ﬁ%}]ﬂé}ﬂg(:)mn iQuant, M\FISZ R/ TI&0T EEHEF
T*%)Eieflﬂuo @EESZ#FEI%%https://github.com/ModeITC/IImc/tree/main/configs/quantization/combination/awq_comb_omni/w2a16964

LLaMA278-w2al6g64 | _wikitext2
40

OmniQuant 9.62 12.72

AWQ+OmniQuant 8.66 12.30 5
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Q
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deown Q :
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X
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-
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2

Attention
INT4
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T
Q' ()W, >| RoPE | Attention
A
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Q ()W Hheas al I
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INT4

. FPI6
HW,,Q > YQ

hadamard heads
=

_______________________________________________________________

> iR (BERRETQRE— 1M lHadamardiElE, EEMEYIE. EieEIETREZEENEE, T8

Eﬂs %E /J\ {EE_ Eﬂ-l H:IIEIJE“-/J ﬁiﬁk Method g_proj k_proj v_proj o_pro] gate_proj up_pro] down_proj PPL]

Full Prec. 3.6505 4.3354 34174 34720 32991 32300 35845 6.14
AWQ 49219 6.1633 34602 34720 33190 32438 43083 8.57
0.9960 0.9960 0.9784 0.9387 09882 09628 0.9479 '
2.9051 2.9050 2.9069 29075 29074 29073  2.9075
QuaRot 40.81
0.9962 0.9967 0.9797 0.8286 09764 09579 0.9230

SHRENEMAERY
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GPTQ

» IR EEMIEF, FXEMR (BREETY) RFBSHHITENEN. EitE, FEEIABZRREMKRENNS
5, LSRN EBCSBEREER, " e s

computed initially blockca qua nuz;ge;r:r:wely

[T e v [ "t
> iR BEHIRERRERZFEIRENELS L, SEXLEBEENEXERER
> ot 55 QuarotiIGPTQRYG AR, —EBHSBERRA. GPTQEY ELEHJH:‘#WMWEE’JUFE, 5R4N T Quarothe XapERE

MR RAVAREE. FERT, Quarot/SHYNEREFFFRIBEHE (outlier) MRERTEME, MNmmDTEMRINENIRE, BERT &
2%—%”725;55[@195%;%@:1 -%"—EQE’{J*%}ETB:FO EEEI{ﬁZE_]-%%https://github.com/ModeITC/IImc/tree/main/configs/quantization/combination/quarot_comb_gptq/w8a8

~ QuaRot w/ GPTQ AWQ w/ GPTQ i - o -
1000 5 Metric GPTQ AWQ AWQw GPTQ QuaRot QuaRotw/ GPTQ
4!
- o Avg. PPL.  10.67 10.98 10.55 50.00 10.35
3000 e e m em omm o o oEm o Em Em Em o o Em Em EE EE ER RN EN BN EN BN B R EN N N EE Em EE EN Em O EN Em N Em mm o mm Em o E
oo Avg. Acc.t 7196  70.72 72.72 45.90 74.84

. —
0 1000 2000 3000 4000 0 1000 2000 3000 4000

Lt - - v .. . ~ . . . . ~
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> HERIKELUELNENXE. LLMCERBIREARHEBERAMSHNELIER (AWSAS, W4A16. FP8E)
SHER, FARMRIEEE, BREECINENENAEZRmERAMEE.

» PAvLLMFIDeepseekv2-Chat-Lite A :
BFloat16 LLMC FP8(E4M3)

Loading safetensors checkpoint shards: % Completed | ©/4 [00:00<?, ?it/s]

Loading safetensors checkpoint shards: % Completed | 1/4 [00:01<00:04, 1.44s/it]
Loading safetensors checkpoint shards: % Completed | 2/4 [00:02<00:02, 1.22s/it]
Loading safetensors checkpoint shards: % Completed | 3/4 [00:03<00:01, 1.32s/it]
Loading safetensors checkpoint shards: % Completed | 4/4 [00:05<00:00, 1.38s/it]
Loading safetensors checkpoint shards: % Completed | 4/4 [00:05<00:00, 1.35s5/it]

INFO 12-13 17:07:08 model runner.py:1025] Loading model weights took 29.3010 GB

prompt: What is the Al?

generate: Artificial Intelligence (Al) is a branch of computer  generate: Artificial Intelligence (Al) is a branch of computer
science that emphasizes the development of computer systems science that emphasizes the development of computer systems
able to carry out tasks that would normally require human able to carry out tasks that would normally require human
intelligence. These tasks include visual perception, speech intelligence. These tasks include learning, reasoning, problem-
recognition, decision-making, and language translation. solving, perception, and language understanding.



LLMC: ERAR—IREA]

WizmET (TEHARL/{E FdockerIR /18 K config/1& B bash/kill# FE)
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AT IRFREVEHTTR?

> FR—AEENRESR

> NEERRIIHFNELTRPERE

> WEMIIFNEATROMET: SR, IHR/AENR, B9EYTFE. . .

> HEIRTELAT : fp8/int8, 8bit/4bit, kv

> RBRAL SEBSRER: KEBA/ERA, Kh/&EH

> RBROVSIEB BT EERE: R EHBKY > act > weight., 1&kim: kv4,a8w4
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AT IRFREVEHTTR?

> FR—AEENRESR

> NEERRIIHFNELTRPERE

> WEMIIFNEATROMET: SR, IHR/AENR, B9EYTFE. . .

> HEIRTELAT : fp8/int8, 8bit/4bit, kv

> RBRAL SEBSRER: KEBA/ERA, Kh/&EH

> RBROVSIEB BT EERE: R EHBKY > act > weight., 1&kim: kv4,a8w4

> more things 1: IAZETHRXEREE(wa/w only)
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AT IRFREVEHTTR?

> SR EENREFR

> NEERRIIHFNELTRPERE

> WEMIIFNEATROMET: LR, IR/AEXNR, B9EHIF. . .

> HEIRTELAT : fp8/int8, 8bit/4bit, kv

> RBRAL SEBSRER: KEBA/ERA, Kh/&EH

> RBROVSIEB BT EERE: R EHBKY > act > weight., 1&kim: kv4,a8w4

> more things 1: IWAZRABERXEAIE E(wa/w only)
» more things 2: prompt cacheE%E
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AT IRFREVEHTTR?

> FR—AEENRESR

> NEERRIIHFNELTRPERE

> WEMIIFNEATROMET: LR, IR/AEXNR, B9EHIF. . .

> HEIRTELAT : fp8/int8, 8bit/4bit, kv

> RBRAL SEBSRER: KEBA/ERA, Kh/&EH

> RBROVSIEB BT EERE: R EHBKY > act > weight., 1&kim: kv4,a8w4
> more things 1: BIAREHRXEHNES(wa/w only)

» more things 2: prompt cacheE% &
> more things 3: prompt cache¥i{F
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AT IRFREVEHTTR?

> FR—AEENRESR

> NEERRIIHFNELTRPERE

> WEMIIFNEATROMET: LR, IR/AEXNR, B9EHIF. . .

> HEIRTELAT : fp8/int8, 8bit/4bit, kv

> RBRAL SEBSRER: KEBA/ERA, Kh/&EH

> RBROVSIEB BT EERE: R EHBKY > act > weight., 1&kim: kv4,a8w4
> more things 1: BIAREHRXEHNES(wa/w only)

> more things 2: prompt cacheZE%E§

> more things 3: prompt cache¥i{F
» more things 4: RERAHR? AEmodel size? fp6? JEnviE{HE?
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TR FIRNELTTE?

> SR EENRETR

> NEERRXIRNELTTRP®EF

> BEMEXFHELTROAET: LRHE, IFHR/ENKR, H9EHI%E. . .

> FERNTEAMES: fp8/int8, 8bit/4bit, kv

> RBRAOWSERR RS KAAERA, Kiad/amn

> RBROVSIEB BT EERE: R EHBKY > act > weight., 1&kim: kv4,a8w4
more things 1: WAREHRXEHNES(wa/w only)

more things 2: prompt cache X% &

more things 3: prompt cacheTii{F

more things 4: RERAHR? LR model size? fp6? FEnvEEF?
more things 5: fp8 is all you need.

YVVVVY
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N EFRNEAEE?
> {EHRFHcalib data
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N EFRNEAEE?
> {EHRFHcalib data

» quarot + gptq
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A EF IR ELEE?
> {EHRFHcalib data
» quarot + gptq

> KA



]

LLMC: {#BA—EHEie | ~o) B

A EF IR ELEE?
> {EHRFHcalib data
» quarot + gptq

> KA

» awd for down layer



LLMC: {ERAN—ZEikEE

T FEIRE L E LT
> EAR%Hcalib data
» quarot + gptq

> XIATEL IR

> awq for down layer

> more data -> more mem -> ZKHfT



]

LLMC: {ERA—EikeEn » ) i

T FEIRE L E LT
> EAR%Hcalib data
» quarot + gptq

> XIATEL IR

> awq for down layer

> more data -> more mem -> ZKHfT

> pplItE, BEXHEHEBEEN (ppl/gen)



]

LLMC: {ERA— ka0 | oo ER

T ERRE L E LY

> ERAR% M calib data

» quarot + gptq

> KL e

> awq for down layer

» more data -> more mem -> ZKH17T

> pplIMHE, BEXMERESETEN (ppl/gen)
» training-base 77 EHFIG?



LLMC: {ERAN—ZEikEE

T ERRE L E LY

> ERAR% M calib data

» quarot + gptq

> KL e

> awq for down layer

» more data -> more mem -> ZKH17T

> pplIMHE, BEXMERESETEN (ppl/gen)
» training-base 77 EHFIG?

» prompt cacheTiifE?



LLMC: {ERAN—ZEikEE

MEE IR B R R?

> {FHRFHcalib data

» quarot + gptq

> KL IES

> awgq for down layer

» more data -> more mem -> ZKH 17T

> pplifHE, BEXMERETEN (ppl/gen)
> training-basef77 ;X E M IFID?

» prompt cacheTi{E?

> RimSH NI EmEA



]

LLMC: {ERA— ka0 | oo ER

WMTEFIRNELEL?

> A R%¥ A calib data

» quarot + gptq

> KR

> awq for down layer

> more data -> more mem -> £ ¥}#{T
> pplIMHE, BEXMEEEEN (ppl/gen)
> training-base 977 A H M IFIZ?

> prompt cacheTi7£?

> EiRSHEMFEHAEA

> Z1EE (calibiE)



LLMC: oJ¥ Bl

N{eTIE AN FAR L ?
> REIEEHIRFE, ©XEENsubset
> EETEN—EERHRAREK
> ZRESEBIEANE —
BRI FTRIELIEZE

> ZPERBERDHIE X
> ERFHFNMEEE



]

LLMC: oI Bl & ~o) B

an{ayiE AN B L
> KEBHE EEB=Eblock wisefit{k
> HEIXN N IZE, EEsubset_transform



1= )il

sensetime

2.4581e-65
.396017e-05

marlin quanf spars H_+ pergroup jl
deepseed quant + fpé perchannel

—— 4

h linear
1t + perchannel

— —

> B/ IR

> ZRIBIIA

> TG IImc—Lstar, MRHE AKX WEES 5 lImc/quant_horizonFIERH
> BARFKRERE N mcrER



sensetime

IXIFEE0, ik Al SITRASHZE
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