


The paradigm for AI models is shifting from CV to LLM
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Developing models in this position (High accuracy w/ less computation) is the goal of every engineer!
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Model Method Cache
Size

Single-Document QA Multi-Document QA Summarization Few-shot Learning Synthetic Code
Avg.NtvQ Qspr MF HtptQ 2WkMQ Msq GvRpr QMS MltNs TREC TrvQA SMSm PCnt PR-en Lcc RB-P

llama2-
7B 

chat

Full KV - 18.74 21.41 37.57 27.78 32.03 7.53 26.85 20.97 26.41 64.00 83.59 41.37 2.85 7.00 60.48 54.39 33.31 
H2O

128.00 

14.23 14.78 26.51 20.05 28.73 5.00 16.20 20.30 20.64 38.00 72.47 37.10 2.30 3.50 49.69 47.37 26.05 
PyramidKV 13.45 16.61 32.52 22.76 28.59 7.56 18.87 19.96 20.05 43.50 79.90 36.74 2.29 8.00 51.19 47.56 28.10 

cake 14.27 16.50 31.87 24.27 27.08 7.60 19.11 20.64 20.63 47.00 80.53 37.83 3.25 8.00 54.11 50.25 28.93 
SLAKE 13.94 15.60 31.24 25.84 30.77 7.73 19.64 20.35 20.61 54.50 80.60 37.85 3.24 8.50 55.29 50.52 29.76 
H2O

256.00 

15.27 15.31 27.24 21.02 27.34 6.31 19.75 20.45 22.23 45.51 79.64 37.93 2.93 4.00 52.45 51.23 28.04 
PyramidKV 15.13 15.86 33.93 25.58 29.51 9.23 20.35 21.22 22.01 58.00 82.39 38.47 2.15 7.50 55.81 49.53 30.42 

CAKE 15.38 15.62 35.55 26.92 30.04 9.18 20.39 20.92 22.34 58.00 81.97 38.91 2.72 6.50 58.03 52.48 30.93 
SLAKE 16.36 15.69 35.79 27.77 30.77 8.92 20.40 20.71 22.61 61.50 82.08 39.04 2.46 7.50 58.87 52.36 31.43 





Although only a few experts are used during inference, MoE
models must keep all expert weights in memory, causing severe 
memory overhead and latency on single-GPU systems.

Clusters experts by cosine similarity, creates a routing-weighted Base, and applies Truncated 
SVD only to residual Delta to reduce redundancy while preserving expressiveness.

Clustering-based Base–Delta and Truncated SVD

L2-Norm adapted Mixed-Precision Quantization
Assigns different bit-widths to μ (cluster base), B (shared basis), and u (expert coefficients) 
based on L2-norm importance, reducing memory usage while maintaining performance.

State-Of-The-Art Performance–Efficiency Trade-off
Records SOTA under 70–85% compression with lower PPL and faster latency.
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