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How to finetune an LLM with

limited GPU resources
Quantization / PEFT / Unsloth

Speaker: Martin Pfister
HPC / Al Team, EuroCC Austria

AAAAAAA



Limited GPU memory
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Limited GPU memory

Fewer parameters

> 0.1393

e.g. Llama 7B
instead of 70B

0.9374
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Limited GPU memory

Less resolution

)

Fewer bits per
parameter
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Limited GPU memory

Bits per parameter Data type Largest number possible
32 bits FP32 8BITS 23BITS 3.389 x 1038
16 bits FP16 SBITS 10BITS 65504
16 bits BFLOAT16 8BITS 7BITS 3.389 x 1038
Fewer bits ———>  Quantization

sign exponent mantissa Value = (—l)S % 2(E=15) (1-M) @
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‘ Quantization
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Quantization
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Quantization

https://huggingface.co/docs/
transformers/main/quantiza
tion/overview
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Transformers documentation

Quantization v

Quantization
method

AQLM

AWQ

bitsandbytes

EETQ

GGUF / GGML
(llama.cpp)

GPTQ

FBGEMM_FP8

torchao
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On the fly CUDA GPU  (Apple torch.compile() Number (through
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Quantization

Hands on time!
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Low rank
adapters
(LoRA)

input

Pretrained weights

(frozen)
Wo c RP*4
A c Rpxr X B c Rrxq

output
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Low rank

adapters Hands on time!
(LoRA)
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) unsloth

Unsloth

Optimized GPU kernels

created by manually deriving all
compute heavy maths steps
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Unsloth Hands on time!
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