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outline
• image recognition, jax


• mnist, cifar: 2d cnn


• imagenet: resnet 50


• transformers --> vit


• scaling using jax, future



image recognition
• cats vs. dogs --> binary classification


• mnist, cifar, imagenet


• retraining, foundational models


• object detection/semantic segmentation


• other fields (stable diffusion, audio, 
RL, ...)



jax

• numpy api --> xla 
converter


• ecosystem - 
deepmind/google


• session demo



autodiff

• pmap + vmap


• p•j•v


• custom gradients


• roger grosse



2d cnn

• mlp


• cnn


• jax model


• [3x3] * 2 + mnist



mnist demo (fp32)

• jax hello world


• run demo



ssh tpu

• tmux -->


• htop


• free -h



imagenet demo

• scenic + 
resnet50



(*) parallel

• data (resnet)


• model 
(transformers)


• pipeline 
(deepspeed)



fast.ai + dawnbench

• fp16 ( --> bf16 today)


• cosine annealing


• progressive resizing


• tpu results


• resnet34, resnet18 --> page: resnet9



lower precision



cifar demo (bf16)

• jax hello world


• run demo



transformers



alphafold 2



vit



vit + scenic

• start demo:


• 4x gpu (local)


• tpu-v3-8


• tpu-v3-32 pod (512gb)



recap

• built simple cnn using flax


• trained resnet50 network


• trained vit network


• used jax + tpu to scale compute



scaling hypothesis

• simple model + 
large data >>> 
complexity



compute vs data

• dean slide


• gpu picture



trc

• thank you to trc program for the tpu time


• can verify experiments that would take 
weeks in a few hours, serial vs parallel


• jax general availability, ecosystem


• thank jax team for feedback



next steps
• imagerecognitionwithjax.com


• eleuther.ai


• gwern: bitter lesson


• fast.ai


• pytorch 2

http://imagerecognitionwithjax.com

