H| %2} 3 (Non—Quantized) Wit E Aol 2d9
A 3AE A8 7 2 A vja 9

e

HewO, f3E, A, AT, aEHE
Adoistal ATAY-SEsk)

e—mail:tbyoon@seoil.ac.kr

A Comparative Study on the Feasibility and Performance of
Non—Quantized Large Language Models Across Server
Environments

Youbin Choi”, Hansol Yu, Junseo Ha, Jusung Kim and Taebok Yoon
“Dept. of Al Game Convergence, Seoil University

qQ ok

R

I olof mHle] A 7} vt Skl wel chayg Al gelAle] Ha A5 A S Al Bt
ek, £ AT VS BRI 204 thit Qlo] walo] A Shesjops A8 /54t A 2o)E )i Eajshsi,
12 $13 A1 71 A6 B7(Srv-A, Srv-B, Sv-Oo 97Re] 7t T Qlo] g hgoR 5 27he] 9 A4S s
glom, Qo] wal 7} Le|ol9lAs) FE WAIEE H83le] 57)o]) AR AZ A 2 sjol Aadelsic), 49 2
3}, Srv—At= 302] WA 7200) WA BE RS kAo w B 4 Q191 W, Srv—BS} Srv—Ci 120
o] i wEAR B7b} FRssielon] 3200] wl: o) RElE 2B ARk 2o} Ei v $E 057h
MBI o} ) WA} BFLG 71014 RTX 4000 713 Ale] 267 7k K5 W9l of 1200 wase <)
2 115100, e heslo] Ao Tt clof mele] Ha 753t Bk el AFHe FBS vHL Ko

H o],

1. A&

42 ) ot Qlo) BRe] R} W) S7FshE,
Akt PSR oo A 37t B30I BRS erF o
AR F YAV FF BAR B4R Qe oE mEe
e A 71U S QA Wl GPU Hmels 11 33
AR 877 uhEel 54 Sheslo] AN o Rl
W) PYHOR K S GFAE Aol Stk 2o 3
a.3j}

o= u]A)e) BF16 20 Au) sh=go] Aol wh
7 OigiEL Qo] ele] Ae 7peAdd) 37h AvE Hlali
g}, o] & 918l H200 475 A% Srv—A, RTX 4090 3%
GAISE Srv—B, RTX 4090 278 §HAI3E Srv—C2] Al 714 A
shgollA] 9711e] 71aE Y Qlo] RElS: Fdet WXl T,
ARE 27, 7)) A= AeEiqlt). HrF AREe
vkl Aol 3 A 4T o 25 ARE 23 HEE
AIZEE E83181TE o] & S8l RTX 4090 719k A1
7Fs H91eE H200 7189F AW elA o] g 22
Ao gRlstarat it

2 T oge 1
>
2o

R )
>
m10_§

N
-
N O
)
olf 4
O_>i: o\:
{12
olN

2. & AT

70t o] el [ LaMA, Mistral, Gemma, Qwen 5
TReRe A9 E g aL 9lom, ofef wet REle] e-s A
o= Hlualel= A7t Ee] s AL k. 71 Atelxle=
370 LIMS tPdo = & off 85, Alare] s, 14 574 A3
59 7S AEsAY, g=o] B =vQl 53} benchmarks &
Bofo] Bl 35 A, Qo] ofsl 58, &8 7hs S AlsH
SACH1[2113]. oleldh 752 371 LLMO] F4-S vlastal 28
7Fede AR HolA o7t Slck

LLM #H7}2] A#AS #0]7] 8] Im—evaluation—harness
oF e 7} 9l a e de] S8 o4l B3k oigt
2d A8 B M= GPU WEe$F KV cache #2]7} =8.3H
HEo g 223 o]= 943}8}7] 93 PagedAttention 7)1k

o] vLLM#} 28 32 backend”} At QACH 5], 12} 7)&
AT F2 benchmark score, TEZE 27 o] k= &

wl el 23S s A7 Bo, edd RS A=

g2 A st=gojoa Asdls we] O0M, timeout,
runtime¥} 22 A3l 71eA A EE A v|ask At AE

o= Aot

— 585 —


mailto:tbyoon@seoil.ac.kr

ool 1 7= 7] LLM 37} 9179} 52 backend 9175
H}EF O 2 non—quantized BF16 Z A0 A M1 st=go] 714
o w2 37 LLMe] A8 71737 7t Ads A BAgkt
= AelA AP S 7RIt

3. =&
H 9= non—quantized BF16 7oA Au] dl=¢o]
of W tiati Ao RHle] A 7hsAd¥ Frt Avs
sHSlt) Al 7l1e] e} 9712 base dense LLM=- th/d
= 277019 H7} jobs SRS, benchmark
score® Tt o} 2dl 29 AF ofF- timeout, CUDA
out—of —memory 4 AF-E 7 vl

-
ox

=]
A
o

Huﬁ

3.1 A8 34
Aoll= Al 74 AW 73S ARESIITh Srv-AE
NVIDIA H200 478 gFAl8F 314 GPU ABjo|w, Sry—B
o} Srv—Ci= ZH2} RTX 4090 37 2 278 g3k Aujolct,
Aupd o shege] A [# 119 2t
[£ 1] A8 sh=go] 29|

Server GPU
CPU RAM GPU 0S
D Memory
Intel Xeon NVIDIA Ubuntu
. . 140 GB
Srv—A Platinum 1.0 TiB H200 X % 4 24.04
8558 4 LTS
NVIDIA
Intel Xeon GeForce Ubuntu
. . 24 GB
Srv—B Silver 125 GIiB RTX x 3 22.04
4310 4090 X LTS
3
AMD
NVIDIA
Ryzen
GeForce Ubuntu
Thread . 24 GB
Srv—C . 62 GiB RTX 22.04
ripper X 2
4090 X LTS
PRO )
5995WX

37}t 22 wEulE] o whe} Small, Medium,
Large Ml 2522 F-&31th Small 152 10B 7|qk,
Medium 52 10B ©]/¢ 70B v]%k Large 152 70B ©]
A mdg Jolsigit), RE ndle ga}EE 288hA &
< BF16  =HelAd  #rrsiith. #rbel=
Im—evaluation—harness®} vLLM backendZ AF-83}31
©°m benchmark arc_challenge,
hellaswag, truthfulga_mc2, gsm8ke] Al 7R =
Aehedn.

taski™ mmluy,

% 2] A% 37k 29

Group Model Params
Small meta—Ilama/Llama—3.2—3B 3B
Small Qwen/Qwen3—4B—Base 4B
Small google/gemma—2—9b 9B
Medium mistralai/Mistral—Nemo—Base—2407 12B
Medium Qwen/Qwen3—32B 32B
Medium 01—ai/Yi—1.5—34B 34B
Large meta—Illama/Llama—3.1-70B 70B
Large Qwen/Qwen2.5—72B 72B
Large swiss—ai/Apertus—70B—2509 70B
Z} tasks= num_fewshot=0, limit=502] zero—shot =71l

A A8k ar, 7} jobolli= 360039 timeoutS 485}t
wdlo] A 12 Zol= max_model len=2048% #3131 ©.
™, GPU memory utilizatione 249 I 7] wg} 0.85 =

0.900.2 AAst)

3.2 A3 Ay &7 7+
7} job2] A8 AI}= benchmark 23} A4 o 59} 23
7]—r_i F-53190) benchmark Z237} A o =2
AAE 79+ SUCCESS®E E738ieh wdl 29 whloll A
3600% Algh AlZFs =33k 749+ TIMEOUT_LOAD,
CUDA v=g] RHom wd 2o Audt ZH9-t=
OOM_LOADZE #73l3ith. €Al A4 PARTIAL
_OR_CHECK_REQUIREDZ 7]Z% jobe job_summ
ary.json?t A8 215 SRRIste] HF AEE ARSIt

3.3 ,qﬁqtﬂ A) {%J 7].::/\—] l-?_M
ZA 2770 job = 177} jobo] A4 2 & bench mark 2
= A=E19) Srv—AE 97l Bd AAlol|A] 7ol AdEs)e]
100%2] A& AE-ES Bk Wb Sv—B9} Srv—Ci= 212} 4
7 mo| ARt sF7tel| AdEate] 44.4%9] JFES KT
[ 3] Aujd A8 A3

Server D | SUCCESS TIMEOUT 00M_ Total Success
_LOAD LOAD Jobs Rate
Srv—A 9 0 0 9 100.0%
Srv—B 4 2 3 9 44.4%
Srv—C 4 0 5 9 44.4%
Total 17 2 8 27 63.0%

Srv—AT Small, Medium, Large ~15-9] BE TS A3k A]
ZH 7k 4= glink o) H2009] &3 GPU #|=e]7}
non—quantized BF16 Z712] 3] 24l 24| =13l o -2
A7) wito 2 sfAF e ¥hA RTX 4090 719H] Srv—Be}
Srv—C= 12B R = H7P7} 7Fs3l o, 32B o)At mdo)
&= timeout B=E OOMo] HAY3FSIL).

E3] Srv—BollM+= 32B 2 34B Rdlo] =l

SRHEES LT E]

29 SAloA A
i, 70BE RES BF OOMe R Z8E9

— 586 —



t} Sryv—CollAE= 32B o)A Edlo] 5% OOMOE 859t
o]Z &l RTX 4090 74 A €] non—quantized BF16 37}
2 Az,

7Fs M9l & A 2N oF 12B FEo

L

3.4 gl 3718 A3 7bsA BA

Tel 57] 2R B Small RE2 RS ABjollA A
Ao= 2= 9lrh Medium 222 12B A7k BE A
HollM 717} 7heglon, 32B Bl 34B Blell A= A
dell whet timeout = OOMe] A3t Large B2
Srv—Asl At 371el) 43830, Srv-Bek Sv—Collre &
% wel 29 2sjalairk

[ 4] 22 a5 H3 /-3_*}’

O_I

Model SUCCESS TIMECUT 0OM_ Total Success
Group _LOAD LOAD Jobs Rate
Small 9 0 0 9 100.0%
Medium 5 2 2 9 55.6%
Large 3 0 6 9 33.3%

o] A¥l= 1d slnlE] 7} S71EE GPU HlRe 87
gk 29 Algro] 43| Sk, 53] YRlslE A8k &
£ BF16 Z7Ao| A= 24GB GPU 718k Aj#ol| A 32B o4 2
H77F AAAS HojFt)

3.5 Benchmark score 2 A3 A]ZF ]l

Ao s W77l d8E jobs 7]52 % benchmark
score$} runtimeS H| &G} BE AWolA] - o= A
33+ 3B, 4B, 9B, 12B 222] H3f overall score™ Srv—A
0.5329, Srv—B 0.5283, Srv—C 0.5282% A|# 7t =}o]7} =
2] ke W HoF runtimeS Srv—A 439.4%, Srv—B

1565.0%, Srv—C 1849.2% % Yeh} A3 A7t A= 58
S BERTEN
[% 5] % A% 22 7|5 overall score ¥ runtime B]1l
Server ID Avg Overall Score Avg Runtime
Srv—A 0.5329 439.4 sec
Srv—B 0.5283 1565.0 sec
Srv—C 0.5282 1849.2 sec

o] A7l= 59 wdo] AAA o 7 HrE Esl - A
3=9jo] o) 7} benchmark score U= runtime®} A3 7}
A4 AA HgES HoE)

4. 42 3 FF A7
B o= non—quantized BF16 Z7o| A A8 d=¢o]
Os Ao me] A 7FsAd v} H7F AoE v]as)s]
A8 Ay} H200 4785 A Srv—A= 3BY-E] 72B7HA]
= oo
=

- RE

Srv—Be} Srv

xn i

ket 4= 919wl vbA RTX 4090 7]8ke]

B7PF 7Fe 3ot 328

filo

v—C+ 12B 7[R &

o)A R elo| A= timeout FE QOMe] A3
TEo 7 Hrpl A5y oA A8 7t overall score

z2po) 7} AA] AR, runtimed} A3 AJF o Flo| A= 2

o7} Vel o) AW sk=gllo] TAdo] mele] HyER.
the B9 29 7PsA, vilwe] B 04 o, 3vt i A

7h) ] AR A<l odgks mHrk= AL «]U]@Ur-
F5 Aol ME dRe} g, PHs) *“é WA, task
limit S, WHe A9S T3l ApiE 2 5899 vE o]
Dadl A E dart it

EER(LIM)] 24
g vl W7EE 919 B7F A% 5 dlolE Al A i
LLM} 3708 LLME] H]aE FAlo 2", g4 Hskd+,
Vol.26, No.3, pp.163—185, 2024.

[2] C. Park, H. Kim, D. Kim, S. Cho, S. Kim, S. Lee, Y.
Kim, and H. Lee, "Open Ko—LLM Leaderboard:
Evaluating Large Language Models in Korean with
Ko—H5 Benchmark", Proceedings of the 62nd Annual
Meeting of the Association for Computational
Linguistics, Vol.1, pp.3220—3234, 2024.

[3] G. Son, H. Lee, S. Kim, S. Kim, N. Muennighoff, T.
Choi, C. Park, K. M. Yoo,
"KMMLU: Measuring Massive Multitask Language
Understanding in Korean", Proceedings of the 2025

and S. Biderman,

Conference of the Nations of the Americas Chapter

of the Association for Computational Linguistics:

Human Language Technologies, Vol.1,
pp.4076—4104, 2025.

[4] S. Biderman, H. Schoelkopf, L. Sutawika, L. Gao, J.
Tow, B. Abbasi, A. F. Aji, P. S. Ammanamanchi, S.
Black, J. Clive, A. DiPofi, J. Etxaniz, B. Fattori, J. Z.
Forde, C. Foster, J. Hsu, M. Jaiswal, W. Y. Lee, H. Li,
C. Lovering, N. Muennighoff, E. Pavlick, J. Phang, A.
Skowron, S. Tan, X. Tang, K. A. Wang, G. I. Winata,
F. Yvon, and A. Zou, "Lessons from the Trenches on
Reproducible Evaluation of Language Models", arXiv
preprint arXiv:2405.14782, 2024.

[5] W. Kwon, Z. Li, S. Zhuang, Y. Sheng, L. Zheng, C. H.
Yu, J. E. Gonzalez, H. Zhang, and 1. Stoica, "Efficient
Memory Management for Large Language Model
Serving with PagedAttention", Proceedings of the

29th ACM Symposium on Operating Systems

Principles, pp.611—626, 2023.

— 587 —



