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Xay dung mé hinh

Kién trdc md hinh st dung CodeBert/ GraphCodeBert pretrain

Model DNN Position cell
pretrain markdown
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— Sigmoid function

Figure 1: Kién tric md hinh st dung CodeBert/ GraphCodeBert pretrain.
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Xay dung mé hinh

Kién tric md hinh PairWise BertSmall

Phan MarkdownModel, sir dung phién ban nhé clia mé hinh BERT gbc véi dau vao 13 512 dé
thdi gian huln luyén md hinh dugc nhanh hon.

Model
pretrain A 1 . | Position cell
BERT- *| Dropout ’| Linear | markdown
small

Figure 2: Kién tric md hinh stt dung PairWise BertSmall.

Phan MarkdownDataset, s& sir dung cac bd ba d3 tao thay vi sif dung train_df.
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Chién lugc huan luyén va cic phuong phap t6i uu  Gradient Accumulation

Gradient Accumulation
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Figure 3: Visualization of how Gradient Accumulation works.
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Chién lugc huan luyén va cac phuong phap tdi uu ~ Automatic Mixed Precision Training

Full-Precision 32-bits vs Half-Precision 16-bits
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Figure 4: Full-Precision 32-bits vs Half-Precision 16-bits. The number shown, for illustrative purposes, is
the largest number less than one that can be represented by each format.
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Chién lugc huan luyén va cac phuong phap tdi uu ~ Automatic Mixed Precision Training

Mixed Precision Training and Loss Scaling Technique

Back-propagation
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Figure 5: Basic Mixed-Precision Ttraining.
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Chién lugc huan luyén va cac phuong phap tdi uu ~ Automatic Mixed Precision Training

Mixed Precision Training and Loss Scaling Technique
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Figure 6: Full architecture Mixed-precision Training.
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Chién lugc huan luyén va cac phuong phap téi uu  8-bit Optimizers - 8-bit Adam/AdamW Optimizer

8-bit Optimizers

8-bits optimizers hoat dong nhu thé nao?

Weights ® (1) Dequantize optimizers states tir 8 bits
e e v e PR

: Gradients ® (2) Thuc hién optimizer update binh
Master Weights Master Weights thudng & 32-bits;

Adam Buffer 1

® (3) St dung block-wise dynamic
Reduce memory 40% |Adam Buffer 1+2 L n i
Adam Buffer 2 AR— quantization trén updated 32-bits states

dé quantize trd lai 8-bits cho viéc luu tri;
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Chién lugc huan luyén va cac phuong phap téi uu  8-bit Optimizers - 8-bit Adam/AdamW Optimizer

8-bit Optimizers: Schematic of 8-bit optimizers via block-wise dynamic

quantization

Quantization Dequantization
Updated optimizer states Load Index values
Optimizer State -3.1 0.1 -0.03 1.2 Index 0 170 80 255
Chunk into blocks | 31 01 | l -0.03 12 | Lookup values 1.0 00329 -00242 10
Find block-wise absmax 3.1 1.2 Denormalize by -1.0%3.1 0.0329*3.1 -0.0242*1.2 1.0%1.2
absmax
Normalize with absmax -1.0 0.032 -0.025 1.0 Degua_ntized 31 0.102 .0.029 1.2
optimizer states
Find closest 8-bit value -1.0  0.0329 -0.0242 1.0
Find corresponding index 0 170 80 255
Store index values Update optimizer states

Fairy Tail - Deep Learning K31 - BSMS Optimization techniques for Transformer



Chién lugc huan luyén va cac phuong phap tdi uu 8-bit Optimizers - 8-bit Adam/AdamW Optimizer

8-bit Optimizers: Block-wise quatization advantages

Great solution! |
can compute

this much faster
in parallel!

P

I think we
can improve
further!
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Chién lugc huan luyén va cac phuong phap téi uu  8-bit Optimizers - 8-bit Adam/AdamW Optimizer

8-bit Optimizers: Dynamic Quantization

Exponent: 1e-2 Linear ° (1) Bit d3u tién cla kl(?u da ||éu dLI’C_jC
Sign " gﬂasrﬂ:izg_téon: danh riéng cho viéc thé hién dau.
Indicator bit * (2) S& bit 0 tiép theo cho biét d6 16n cta
A s6 mii.

— L ® (3) Bit dau tién dugc d3t thanh 1 cho biét
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(4) linear quantization.
Figure 7: Dynamic tree quantization.

Dynamic Quantization chi cdn mé rong lugng tir héa cly ddng cho tensor dau vao khong cé
diu bing cach dinh huéng lai bit ddu. Va bdi vi khi sit dung Adam, trang thai thir hai thudng
ludn duong, do d6 bit diu 13 khong can thiét.
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Chién lugc huan luyén va cac phuong phap téi uu ~ Fast Tokenizers

Fast Tokenizers

HuggingFace cung cap Fast Tokenizers dudc cai d3t bing Rust véi téc dd cai thién nhanh
dang ké trong cadc md hinh ngdén ngit. Ap dung chién lugc cho KaggleAl4Code nhu sau:

class MarkdownDataset (Dataset):
def __init__(self, df, model_name_or_path, total_max_len, md_max_len,

fts):

super () .__init__Q

self.df = df.reset_index(drop=True)

self .md_max_len = md_max_1len

self.total_max_len = total_max_len

self.tokenizer = AutoTokenizer.from_pretrained(model_name_or_path
, use_fast=True)

if self.tokenizer.pad_token is None:
self.tokenizer.add_special_tokens ({’pad_token’: ’[PAD]’})
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Chién lugc huan luyén va cac phuong phap téi uu ~ Fast Tokenizers

| am Optim"U"ization
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Thuc nghiém

Danh gia v6i mé hinh CodeBert va GraphCodeBert

Céac budc danh gia v6i 2 mé hinh CodeBert va GraphCodeBert:
® Khéi tao d3c trung hoc bao gdm d3c trung ngif canh va xép hang.
® Sit dung md hinh d3 huin luyén dé du doan.
® Xuit két qua bao gém th(r tu cac 6.

Optimization techniques for Transformer
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Thuc nghiém

Danh gia v6i m6 hinh PairWise BertSmall

Céc budc danh gia v6i mé hinh PairWise BertSmall:
e Khdi tao dif liéu dau vao 13 cic bd ba va dic trung xép hang.
® Sit dung md hinh d3 huén luyén dé du doan.
e Xay dung lai két qud du doan tir tip cac bd ba dau vao.

® Xuit két qua bao gdm thir tu cac 6.
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Thuc nghiém

Két hop cac md hinh

Két hop du doan tir cdc md hinh d3 huén luyén dé du doan

e Tur mé hinh CodeBERT

e Tu m6 hinh GraphCodeBERT

e Tu mé hinh PairWise BertSmall
Ty I1& két hop tbét nhat d3 thir nghiém: a = 0.3, b = 0.5, ¢ = 0.2, Véi a, b, c lan luct 13 trong
s6 khi két hop cac két qua du doan tir cdc mo hinh CodeBERT, GraphCodeBERT va PairWise
BertSmall
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Két luan
Két luan

Bang cach két hop 3 mo hinh CodeBert, GraphCodeBert va PairWise cling véi bb tdi uu 8-bits
trong phuong phap huan luyén mixed precision training, d3 dem lai nhiéu lgi ich:
® Gidm thiéu nhiéu thdi gian huin luyén mé hinh;
e Tiét kiém bd nhé luu tritu trong sb, activations va gradients dé ting kich thudc cac siéu
tham sb khac;
® 8-bit Adam chli yéu hitu ich cho viéc huin luyén cdc mé hinh ngdn ngit 16n tir dau va it
hon cho cdc md hinh tinh chinh c6 tham s6 <1B;
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