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• Increasing Size Posed Environmental and Economic 
Impact due to High Enery Consumptions
• Vanilla LLMs are in 16-bit floating values(FP16 or BF16)
• Bulk of Any LLM is matrix multiplication
• Rise of Quantization

Background

The Era of 1-bit LLMs : All Large Language Models are in 1.58 Bits(2024)
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• Model size scales UP, the cost saving scales UP

• BUT, Loss convergence problem..
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• BitNet : {-1, 1}
• BitNet b1.58 : {-1, 0, 1}
• Convergence - Faster
• Quantization - Memory
• Inference Speed - Faster



Method

The Era of 1-bit LLMs : All Large Language Models are in 1.58 Bits(2024)

• Code is Not opened yet..
• RoundClip : X값을 -1와 1 사이에서 제일 근접한 정수로 반올림
• -1보다 작거나 1보다 크면 -1 또는 1로 Clipping
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Result

The Era of 1-bit LLMs : All Large Language Models are in 1.58 Bits(2024)

• BitNet b1.58 is enabling new scaling law



• 1-bit Mixture of Experts(MoE) LLMs
• MoE는 LLM에 대한 비용 효율적인 칩 간 통신 시스템

• Native Support of Long Sequence in LLMs
• 같은 자원을 가진 상황에서 Context 길이 두배 이상 늘릴 수 있음

• LLMs on Edge and Mobile
• 오히려 CPU 친화적, 감소된 메모리 및 에너지 소비

• New Hardware for 1-bit LLMs
• LLM을 위한 하드웨어(LPU) 구축 과정에서 덧셈 기반 새로운 구조

Limitation & Future Works
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Conclusion

The Era of 1-bit LLMs : All Large Language Models are in 1.58 Bits(2024)



Thanks😍


