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(57) Abstract :

The present invention relates to a hardware-software integrated system (100) and method for compressing neural network models without requiring calibration data.
The system comprises a processor unit (101) with dedicated arithmetic logic units, a memory controller (102), an entropy optimization module (103), a quantization
engine (104), and an entropy coding unit (105) implementing Asymmetric Numeral Systems. The method decouples numerical precision from storage cost by
maintaining Float8 or Int8 representation while optimizing weight matrices for minimum entropy using L1-norm regularization as a differentiable entropy proxy in a
rate-distortion optimization framework. The processing module (106) performs channel-wise scaling with optimized scale parameters computed via L-BFGS
optimization. The decompression buffer (107) enables on-the-fly inference-time decoding. The system achieves effective compression to approximately two bits per
parameter while retaining representational precision of thirty-four or more unique values, enabling deployment of large language models exceeding seventy billion
parameters on consumer-grade graphics processing units.
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