Hugging Face Transformers,
PEFT, LoRA, va QLoRA

Hugging Face Transformers

Hugging Face Transformers la mot thu vién ma nguon maé néi tiéng cung cap cac mé hinh ngoén
ngit hién dai (LLMs) da dugc huén luyén san nhu BERT, GPT, T5, RoBERTa, BLOOM, v.v.
Thu vién nay hd trg nhiéu tac vu NLP nhu: phan loai van ban, sinh van ban, dich, hoi dap, v.v.

Uu diém:

e D& sr dung vGi API théng nhat.
e C6 kho m6 hinh (model hub) phong phu trén https://huggingface.co/models.
e Tuong thich véi PyTorch, TensorFlow, JAX.

PEFT (Parameter-Efficient Fine-Tuning)

PEFT la viét tat cGa Parameter-Efficient Fine-Tuning, tic la ky thuat tinh chinh mé hinh mét
cach tiét kiém tham sé.

Thay vi tinh chinh toan bé md hinh (gom hang tram triéu dén hang ty tham sé), PEFT chi cap nhat
mot phan nhé, gilp:

e Tiét kiém b6 nhd.
e Nhanh hon khi huan luyén.
e D& dang ap dung vGi cdc mé hinh I6n.

PEFT phé bién trong cac truong hgp ban muén cd nhan héa mé hinh hoac ap dung mé hinh vao
mot domain cu thé ma khong can ton qua nhiéu tai nguyén.

LoRA (Low-Rank Adaptation)

LoRA |a moét ky thuat cu thé trong PEFT, dugc dung dé thém cdc ma tran hoc nhé (low-rank
matrices) vao mét s6 16p cia mo hinh.
Thay vi cap nhat toan bd ma tran trong sé, LoRA chi hoc mot phan nhé thay thé.

Cach hoat dong:

e Chén thém hai ma tréan A va B nhé (low-rank) vao trong qua trinh huan luyén.
e Trong s6 g6c khong thay déi, chi cé A va B dugc hoc.



e Khi suy luan (inference), cdc ma tréan nay sé két hgp lai d md phong hanh vi da tinh
chinh.

Uu diém;

e it tham s6 can huén luyén (vi du chi 1-2% so vdi full fine-tuning).
e CO thé chia sé hoac swap cac phan LoRA nhu plugin.

QLoRA (Quantized LoRA)

QLORA la su két hgp gilra:

e LORA (dé tinh chinh mét phan nhd).
e Quantization (luong ti héa) - gidm soé bit dung dé luu trong sé mo hinh (vi du tur
float32 xubng int4).

QLoRA cho phép ban:
e Tinh chinh cdc mé hinh rat Ién (7B, 13B, 65B tham s6) trén GPU thuong mai nhu 1 x
24GB VRAM.
e SUrdung it RAM, it GPU.

e Dat hiéu suat gan nhu tinh chinh day du.

QLoRA da dugc dung trong nhiéu mo hinh hiéu suat cao nhu Guanaco, RedPajama, v.v.

Tong két:

Thuat ngir Y nghia Loi ich chinh

Transformers Thu vién md hinh NLP manh mé Dé st dung, nhiéu mé hinh san

PEFT Tinh chinh tiét kiém tham sé Nhanh, tiét kiém tai nguyén

LoRA Cach tinh chinh trong PEFT Chi hoc ma tran nho, hiéu qua
QLoRA LoRA + lugng t&r héa mo hinh Tinh chinh m6 hinh I6n trén may nhd
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