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Background
How do (large) language models work?
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• Short sequence

• Inflexible
Words

• Flexible

• Long sequence
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Text as a Sequence

Flexibility

Sequence Length
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Autoregressive Generation
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Autoregressive Generation

Pat ches_ Sca le_ Bett er_ Than_ Tok ens

Transformer

ches_ Sca le_ Bett er_ Than_ Tok_ ens <EoS>



Previous Work
How can we overcome the limitations of tokenization?
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MegaByte
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Local Encoder

Global Transformer

Local Decoder

a t c h e s _ S c a l e _ B e t t e r _

Yu. et. al., “MEGABYTE: Predicting Million-byte Sequences with Multiscale Transformers”, 2023

𝑘𝑘 bytes per patch

- Inconsistent patching
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SpaceByte

P a t c h e s _ S c a l e _ B e t t e r

Local Encoder

Local Decoder

a t c h e s _ S c a l e _ B e t t e r _

Global Transformer

Slagle, “SpaceByte: Towards Deleting Tokenization from Large Language Modeling”, 2024  

1 word per patch

- Inflexible patching



Dynamic Patching

P a t c h e s _ S c a l e _ B e t t e r

Seminar in Deep Neural Networks This is a beautiful day
a good presentation

the guy she told you not to worry about

Nawrot et. al., “Efficient Transformers with Dynamic Token Pooling”, 2022

No fixed patch size



Byte Latent Transformer
What is the contribution of the paper?



BLT Dynamic Patching
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Entropy Model

⋯
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11

P a t c h e s _ S c a l e _ B e t t e r…



BLT Dynamic Patching
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BLT Dynamic Patching
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Approximate Monotonic Constraint
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BLT Generation
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Results
How does the BLT perform?



Scaling Trends
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From Token- to Patch-based
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Personal Opinion & Potential Future Work

• Very exciting results

• Well executed evaluation

• Mostly empirically based

• Performance might not transfer to downstream tasks

• Change patching between benchmarks
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Personal Opinion & Potential Future Work

• Very exciting results

• Well executed evaluation

• Well written paper

• Open-source

• Open-weights (soon)

• Apply to other domain

• Multimodal models

• Mostly empirically based

• Performance might not transfer to downstream tasks

• Change patching between benchmarks

• Claim that the idea of dynamic patching is novel
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Q&A and Discussion



Tokenization: Byte-Pair Encoding

18

b a n a n a

b a n a n ad

p a n

b a n d

a n

Vocabulary: {b, a, n, d, p}

Pair Count
an 7
na 3
ba 3
nd 2

b an a n a

b an an ad

p an

b an d

an

Vocabulary: {b, a, n, d, p, an}
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SpaceByte (Original Interpretation)
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BLT Entropy Model Scaling
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BLT Architecture (Cross Attention)
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BLT Architecture (Cross Attention)
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Transformer Block

Patch Cross Attention

× Encoder Layers
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BLT Architecture (Cross Attention)
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Transformer Block

× Decoder Layers

Patch Cross Attention

P a t c h e s _ S c a l e _ B e t t e r

Local Encoder

Global Transformer

Local Decoder

a t c h e s _ S c a l e _ B e t t e r _



BLT Byte Embedding
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P a t c h e s _

Σ Normalize

Embedding

Hash Embedding

…
Hash Embedding



Bits-per-Byte

• Tokenization independent Perplexity (Uncertainty)
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𝐵𝐵𝐵𝐵𝐵𝐵 𝑥𝑥 =
𝐿𝐿𝐶𝐶𝐶𝐶(𝑥𝑥)

ln 2 ⋅ 𝑛𝑛𝑏𝑏𝑏𝑏𝑡𝑡𝑏𝑏𝑏𝑏



MegaByte vs SpaceByte vs BLT vs LLaMA
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Downstream FLOP Matched Training
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Robustness

26



Hyperparameters
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(Authors) Future Work 

• Compute optimal training for BLT models

• Scale larger 

• Optimizations

• End-to-End patch learning 
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Dynamic Patching on MMLU
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Patching Methods
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