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We need to come up with techniques to make training 
more efficient and cheap

Compute: 
21 billion petaFLOPS
Cost:
$78 million
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Inspiration from fine tuning…

Where’s my
 teddy bear?

Training

DatasetLLM Pre-trained LLM

Fine-tuned LLM

Fine-tuning

Base model

Where is my steadfast 
bear of softest fur? Long 
have I awaited thee in the 

twilight of dreams.
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• No need to fine-tune all params
• Weight updates can be expressed as 
decompositions of lower ranks. 
• Train only the small matrices (A, B) 
while fine-tuning

Can we also use this
during pre-training?
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Typical Pre-training run (ViT-Large on ImageNet-1k)

Observation: Around epoch 150,
• the weights start to stabilize
• Loss continues to go down 

Question: Can we use LoRA to 
capture these smaller updates?
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Challenges of straightforward integration:

We don’t know when to switch to LoRA apriori • Scale of weights different across modules
• And also across layers inside a module
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THANK YOU!! QUESTION? 



Supplementary: Warmup Window



Supplementary: Algorithms


