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BERT (Google, Oct 2018)



Overview

1. In-context learning & API-fication (GPT-3)
2. Multimodal LMs (Dall-E)
3. LMs getting bigger and bigger (Scaling laws)
4. Large LM cost ($ and CO2)
5. Efficient Transformers (Survey, Switch Transformer)
6. Large LM vulnerability (Extracting training data, Ethical issues)
7. Multilingual LMs (m series, ruGPT-3, Chinese CPM, etc)
8. Conversational LMs (Meena, BlenderBot)



1. In-context learning & API-fication



GPT-3 (OpenAI, June 2020)



In-context learning,
Prompt engineering



Example: Code 
Generation

http://www.youtube.com/watch?v=TjUvMQvrjrg


API-fication

https://openai.com/blog/openai-api/ 

https://openai.com/blog/openai-api/


https://clockwise.software/blog/how-to-integrate-gpt3/ 

https://clockwise.software/blog/how-to-integrate-gpt3/


2. Multimodal LMs



Dall-E (OpenAI, Jan 2021)



Text-to-image prompt engineering



https://openai.com/blog/dall-e/



3. LMs getting bigger and bigger



Scaling Laws (OpenAI, Jan 2020)



LMs: the larger the better



LMs: the larger the better



LMs: the larger the better



LMs are getting larger



How large is GPT-3?



4. Large LM cost



Cost of Training Large LMs on Cloud 
(AI21 Labs, Apr 2020)

https://arxiv.org/abs/2004.08900 

https://arxiv.org/abs/2004.08900


CO2 Emission of Training Large LMs 
(UMass, Jun 2019)

https://arxiv.org/abs/1906.02243 

https://arxiv.org/abs/1906.02243


5. Efficient Transformers



Efficient Transformers (Google, Sep 2020)





MoE Transformer (Google, June 2020)

1.6 Trillion Parameters!



MoE enables sublinear training cost increase

1.6 Trillion Parameters!



Switch Transformers (Google, Jan 2021)

1.6 Trillion Sparse Parameters!



Sparsely activated linear transformation



2x faster training & inference



6. Large LM Vulnerability



Extracting Training Data from LMs (Google+, Dec 2020)



Extracting personal data 
from GPT-2





Danger of Large LMs (UW+, Mar 2021)



7. Multilingual LMs



M series

● mBERT (110M, 104 languages)
● mBART (680M, 25 languages)
● mT5 (13B, 101 languages)
● MARGE (960M, 26 languages)
● XLM, XLM-R (570M, 100 languages)
● T-ULRv2 (550M, 94 languages)
● M2M-100 (12B, 100 languages)
● ...



Localized LMs

● ruGPT-3 (1.3B+)
● Chinese CPM (2.6B)
● KoBERT, KoGPT, KoBART



8. Conversational LMs



Meena (Google, Jan 2020)



2.6B 
Parameters



BlenderBot (Facebook, Apr 2020)



9.4B 
Parameters



Thanks!

https://seominjoon.github.io

minjoon@kaist.ac.kr

https://seominjoon.github.io
mailto:minjoon@kaist.ac.kr

