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From “PaLM: Scaling Language Modeling with Pathways” by Chowdhery et al. and “Scaling Vision Transformers” by Zhai et al.

$5M in 2020

$7.5M in 2021

$750K

$27M in 2022
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How can we enable collaborative and 
continual development of machine 
learning models?

Contributors need to be able to cheaply 
communicate patches to a model.







Fisher-Induced Sparse Unchanging (FISH) Mask
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How can we enable collaborative and 
continual development of machine 
learning models?

Maintainers need to be able to merge 
updates from different contributors.
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Log posterior 
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How can we enable collaborative and 
continual development of machine 
learning models? 

Users who lack resources need to be 
able to train and run large models.
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Distribute across peers with different compute budgets
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Compress activations

Peer 1 Peer 2 Peer 4

Layer 1

Layer 2

Layer 3

Layer 4

Layer 5

Layer 6

Layer 7

Layer 8

Layer 9

Layer 10

Layer 11

Layer 12

Peer 3



Compress weights
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How can we enable collaborative and 
continual development of machine 
learning models?

Maintainers need to be able to quickly 
vet community contributions.



How can we enable collaborative and 
continual development of machine 
learning models?

We need to be able to combine modular 
components to enable new capabilities.



Please give me feedback:
http://bit.ly/colin-talk-feedback

A Call to Build Machine Learning Models like Open-Source Software
Colin Raffel

Training Neural Networks with Fixed Sparse Masks
Yi-Lin Sung*, Varun Nair*, and Colin Raffel

Few-Shot Parameter-Efficient Fine-Tuning is Better and Cheaper than In-Context Learning
Haokun Liu*, Derek Tam*, Mohammed Muqeeth*, Jay Mohta, Tenghao Huang, Mohit Bansal, and Colin Raffel

Merging Models with Fisher-Weighted Averaging
Michael Matena and Colin Raffel

PETALS: Collaborative Inference of Large Models
Alexander Borzunov*, Dmitry Baranchuk*, Tim Dettmers*, Max Ryabinin*, Younes Belkada*, Artem 
Chumachenko, Pavel Samygin, and Colin Raffel
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