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8 ; Patrick T. Biltgen, Al for Defense and Intelligence, Tallaios, March 2024.
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Figure 1 Language modclélrzl]g, performance improves smoothly as we increase the model size, datasetset

size, and amount of comput

used for training. For optimal performance all three factors must be scaled

up in tandem. Empirical performance has a power-law relationship with each individual factor when not

bottlenecked by the other two.

H 88 : Jared Kaplan et al., Scaling Laws for Neural Language Models, arXiv, 23 January 2020, p.3.
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H88 : Jared Kaplan, et al., Scaling Laws for Neural Language Models, arXiv, 23 January 2020,
Jordan Hoffmann, et al., Training Compute-Optimal Large Language Models, DeepMind, 2022.
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Model M. Commercial License Attention Pre-training VRAM or Open Fine
oHe Parameters Use HEEEE Mechanism Token Length  RAM Required  Source  Tuneable
LLaMA 7 Billion Mo LLaMA License MHA 1 Trillion GGE VREAM Yes Yies
LLahA 13 Billion Mo LLaMA License MHA 1.5 Trillion 10GE VRAM Yes Yis
LLalA 65 Billion Mo LLaMA License MITA 1.5 Trillion 40GE VREAM Yes Y
LLaMA-2 7 Billion Yes LLaMA-2 License GOA 2 Trillion G6GE VRAM Yes Yes
LLaMA-2 13 Billion Yes LLaMA-2 License GOA 2 Trillion 10GE VRAM Yes Yes
LLalA-2 70 Billion Yes LLaMA-2 License GOA 2 Trillion A0GE VRAM Yes Yes
Mistral | T Billion ‘es Apache 2.0 GOA - GGEB VIRAM Yes Yes
Falcon T Billion Yes Apache 2.0 MOQA 1.5 Trillion 15GE RAM Yes Yes
Falcon 10 Billion Yes Apache 2.0 MOA 1 Trillion 0GE RAM Yes Yes
Falcon 180 Billion Yes Apache 2.0 MOQA 3.5 Trillion 32068 RAM Wes Yes
GPT-3 175 Billion Yes OpenAl License MHA 300 Billion Via API No Limited
GPT-3.5 turbo | 175 Billion Yes OpenAl License Mot disclosed Not disclosed  Via API No Yes
GPT-4 Naot disclosed  Yes OpenAl License Mot disclosed Not disclosed  Via API No No
Gemini | 137 Billion Yes Gemini Pro License  MOQA Not disclosed  Via AFPI No No
Claude 93 Billion Yes Clande Pro License  Unknown Unknown Via API No Mo
Claude 2 137 Billion Yes Clande Pro License  Unknown Unknown Via API No No
Claude 3 Unknown Yes Clande Pro License  Unknown Via API No No

Apache 2.0 for 48 attention heads
Grok-1 314 Billion Yes code and Grok-1 for queries, Unspecified Unspecified VESs No

weights

8 for keys/values

8 : Killian Carolan et al., A Review of Multi-Modal Large Language and Vision Models, arXiv, 28 March, 2024,

p.13.
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