
Category Symbol Description

Model

MO Memory size of original LLM

MD Memory size of DLM

L Number of layers in LLM

D Head dimension in LLM

H Number of KV heads in LLM

S Current sequence length

B KV cache retrieval budget

LC PU Number of layers of KV cache on CPU

LGPU Number of layers of KV cache on GPU

α Groups of attention heads

Hardware MemGPU Size of GPU global memory

Workload R Requests

Model / Case
Demand Level

Low Medium High

OPF 106 15 21

OFO 352 63 11

SSSC-OFO 73 47 4

SSSC-OPF 11 51 23

OPF (V1 ≤ 1) 16 76 18
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Dataset→
SafeBench JBB-Behaviors

System ↓

GPT-4o 12.8%±7.0% 16.2%±13.0%

Gemini-2.0-pro 41.6%±4.0% 61.5%±4.0%

Gemini-2.0-flash 75.2%±1.3% 77.1%±3.4%

Grok-3 78.8%±5.2% 77.0%±8.1%
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Train Test

Duration [s] 6.44± 4.34 8.99± 4.05

SPR [tokens/s] 12.6± 1.1 11.8± 0.604

µ( f0) [Hz] 132.0± 10.3 128.0± 5.95

σ( f0) [Hz] 18.1± 4.75 16.0± 2.05

HQER [%] 14.0± 2.43 13.9± 1.39

CSlope [dB/bin] −0.421± 0.0254 −0.406± 0.0193

CCentroid [bin] 4.72± 0.6 5.09± 0.32

CRoll95 [bin] 22.5± 1.86 23.8± 1.04
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Objective
HM3D (↑) Gibson (↑)

20 50 100 20 50 100

VLD (NLL) 0.82 0.70 0.61 0.84 0.73 0.71

VLD (MSE) 0.71 0.67 0.61 0.78 0.70 0.68

VLD (QRL) 0.17 0.20 0.16 0.06 0.07 0.07

VLD (VIP) 0.73 0.53 0.43 0.79 0.59 0.56
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