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Problem Setting
Compression of KV Cache for Storage
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Our Approach - KVTC
Transform Coding

JPEG: KV Cache Transform Coding:

Key/Value
Cache(layer, head, head_dim) (height, width, color) 

Grouping Concat heads
& layers(layer*head*head_dim) 

DCT PCA💡PCA is calculated only 
once per model

Quantization Dynamic
Quantization

💡Bit budgets are assigned to 
principal components with 

dynamic programming

Entropy
Coding

Entropy
Coding

Variety of lossless compression 
algorithms: ANS, Deflate, Huffman 

Coding
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Generalization Study
More Calibration Data -> Better Performance

Mistral NeMo 12B
Careful calibration unlocks higher 

compression ratios
KVTC generalizes well for distant calibration data
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Results
Comparison with Other Methods
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Performance & Deployment
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20x compression increases
KV Cache retention time 20x

Remote
Storage

20x faster transfer

● Compression can be performed 
async on CPU / DPU

● GPU can be utilized for 
decompression

● KVTC can act as a separate compression layer                  
in the inference stack

● Easy to integrate - no alterations to vLLM/SGLang/…
● Input: KV cache Output: Compressed data
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Performance
vLLM with LMCache Example

Llama 3.3 70B FP8 TP2
~64K prefill ~100 tokens per turn

256GB DRAM KV Cache storage space
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