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3 1: Server Experiment Environment
Component Specification
CPU Intel Xeon Gold 6548Y+ (2 units, 32cores)
GPU NVIDIA L40S (2 units, 48 GB VRAM each)
Memory 1TB RAM
vLLM Version  v0.10.1
CUDA Version 12.8




3 2: Experimental Environment

Component Specification

SLM Llama-3.2-1B-Instruct
LLM Mistral-7B-Instruct-v0.3
Model Temperature 1.0

Dataset ShareGPT_V3

(unfiltered cleaned split, 1000 samples)

42 9Y At EA

2% 12 7 1% Wkl T2 71E QLM S-QLME] A
2(TPS, Tokens/sec) ¥ 3 A7+E Urehiich. 4@ 27 0E
)7} 815 FlolE £ Uje] gl 00D Ratio 0.0 #74]4] 5-
QLMo] BE 7] o] Zo] 5E SAstes Aol
T &5kl 71& QLM HiH] oF 1.2% W2 TPSE H3ith o=
SLM®] o= 03} Q15 02, 814 Hlo]e] BRI et 5
A 714 QLM] At 4.0 2 Aokt o] %2 3] wjolc). e
U o Aol mlulste, AAIZ 2 7)ol Algahs oA o
o % 42 A9 gtk 2 4 91

OOD Ratio7} 0.58 Z7}5}}, S-QLML: 7]Z QLM || 9.7%
o] TPS gpah2 HT). ol Avte] 7127} o} wlole B v
o £A% W, QLMO] EA 74 o Zo] AA] Z2 Poot 2 1
o2 Bolu] 4129 ~AZY | Hgol 5| Aotel7] B
olch. 1 & 71 A7} hol grekol Al A = HOL 227
o] WASHAT, S-QLME SLME B85 2 712] o] 29 Zo|2
AAZO 2 EFo 2N HOL 227E Avba oz ghoksta
A& AokS PA Ak

OOD RatioZ} 0.82 =o17 2o A+= S-QLM O] A5 &
o] B FEe A, QLM tiH] 11.5% -2 TPSE 7123tk o]
o] A7t sh ol BEAA Moz, 54 7]
QLM®] 5.2 AH4 R elg}elo] 275 vl E&o] Fhetel
oh. W, S-QLME 912 Bale A4 shaste] 29 Lol2 &
Hog d&g 4 glol, thaFe Ao REAME Q) 27
27 Aol gL 44T 4 Aok
F§402, S-QLML 00D $730|A4 712 QLMELH 84 gt

& ox

il

o H o = jE
291 A2 Bolm, $A] 719 HI HA <] FAS FR gt
ol S-QLMo] 18] F2]e] on|2] 545 vt AR A=
& $YPO R, HOL B2 285t LLM A A 259
Al G898 A7 et

QLM QH3|E: SLME 55 £ o] o= 7go]A =
19l 22 eHeEs} WA §A7F ZAshEOH, 1,000
7| 834 22 A] 00D H]-&o] 0.59} 0.8¢1 AS 7}z oF 27.8%
o} 41.4%9] 27} A|7bo] 4850} 93T BF 28-41ms9] 37}
) o] WAL} 8 Ao AL AH Hal} o} 7 T
A|7ko] Ao A= AFEH51E B8 t7] A7 5 SLM 228
HE7)H 02 Salairt, o AL watulE o] A mule A8
o] 32 oHd|=g Haslels Wato s 84 ogol,

[oF
N

---- 00D Ratio 0.0 Baseline (1.0) Il Baseline mw SLM

Tokens/sec (TPS) Comparison (Normalized)

0.8 1

0.6 1

0.4+

OOD Ratio 0.0 Baseline = 1.0

0.24

0.0 -

QOOD Ratio 0.0

OOD Ratio 0.5 OOD Ratio 0.8

1 1: Batch Size 256 @ @] QLMT} S-QLM2] ] 2]-& H| 7.
Z = of A Baseline2 QLMo| ™ SLM-2 S-QLM-g o]u|stct.

5. AEYgR AT

71F QLM FA 7|4 &8 Zo] o5 RdS AR
wj-2of gh<5 dlo]E] E oA Hlojrt OOD(Out-of-Distribution)
He27F fhE A S 227 AR AL, 0|2 Q8] Head-of-
Line(HOL) £ &7 o] 'IAY5to] A 2 2]=H(TPS)= A5t 7]+
wAIZE A °olE siEsH ] {8 & Aol A= 00D <]
of gtafl B Aol RA(SLM)y= &85l 3 ZolE AAte =
S35t o] & 2AlE Pl YT ez HOL £27 = ¢sfst
£ S-QLM2 Algtstaith. A9 23, S-QLM2 7] QLM tiH]
TPS7} 2] 11.5% F/F= 121, o]+= SLM 7|4 o] ATt of| =
o] 7|& FAIA Lo HAE Hetsl Kot G824 AAEES
7FestAl 71 wiEelot.

21 23

[1] A. Patke, D. Reddy, S. Jha, H. Qiu, C. Pinto, C. Narayanaswami,
Z.Kalbarczyk, and R. Iyer, “Queue management for slo-oriented large
language model serving,” in ACM Symposium on Cloud Computing,
SoCC ’24, p. 18-35, 2024.

G.-I. Yu, J. S. Jeong, G.-W. Kim, S. Kim, and B.-G. Chun, “Orca: A

distributed serving system for transformer-based generative models,”

[2

—

in USENIX Symposium on Operating Systems Design and Implemen-
tation (OSDI 22), pp. 521-538, 2022.

[3] Y. Fu, S. Zhu, R. Su, A. Qiao, I. Stoica, and H. Zhang, “Efficient llm
scheduling by learning to rank,” in Advances in Neural Information
Processing Systems, vol. 37, pp. 59006-59029, 2024.

[4] V. Flovik, “Quantifying distribution shifts and uncertainties for en-

—_

hanced model robustness in machine learning applications,” arXiv
preprint arXiv:2405.01978, 2024.

H. Lee, K. Kim, J. Kim, J. So, M.-H. Cha, H.-Y. Kim, J. J. Kim, and
Y. Kim, “Disk-based shared kv cache management for fast inference

[5

—

in multi-instance llm rag systems,” in IEEE International Conference
on Cloud Computing (CLOUD), pp. 199-209, 2025.




