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1. Why PyTorch

Source: CS231N  by Fei-Fei Li, Ranjay Krishna, Danfei Xu 
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1. Why PyTorch (Cont’d)

Wanna build deep neural networks just like playing Lego?

PyTorch is all you need!

    (1) Pythonic

    (2) Dynamic Graphs 

    (3) Ecosystems
Source: CS231N  by Fei-Fei Li & Andrej Karpathy & Justin Johnson
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1. Why PyTorch (Cont’d)

Source: https://www.assemblyai.com/blog/pytorch-vs-tensorflow-in-2023/
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Tensors



8

2 Tensors

Source: Microsoft Learn
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2.1 Initializing a Tensor
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2.1 Initializing a Tensor (Cont’d)
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2.2 Attributes of a Tensor
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2.3 Operation on Tensors

Source: Microsoft Learn
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2.3 Operation on Tensors (Cont’d)
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2.3 Operation on Tensors (Cont’d)
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2.3 Operation on Tensors (Cont’d)
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2.3 Operation on Tensors (Cont’d)
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2.3 Operation on Tensors (Cont’d)
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2.3 Operation on Tensors (Cont’d)
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2.3 Operation on Tensors (Cont’d)

Over 100 tensor operations, including:

arithmetic, 
linear algebra, 
matrix manipulation (transposing, indexing, slicing), 
sampling 
and more are comprehensively described here: 
https://pytorch.org/docs/stable/torch.html

Cheatsheet here: https://pytorch-for-numpy-users.wkentaro.com/

https://pytorch.org/docs/stable/torch.html
https://pytorch-for-numpy-users.wkentaro.com/
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Datasets & 
DataLoaders
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Fashion-MNIST

Xiao et al. Fashion-mnist: a novel image dataset for benchmarking 
machine learning algorithms. arXiv preprint arXiv:1708.07747.

28 × 28 grayscale images
70, 000 fashion products
 
10 categories
7, 000 images per category

The training set has 60, 000 images 
and the test set has 10, 000 images.
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3.1 Loading a Dataset
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3.2 Iterating and Visualizing the Dataset



24

3.2 Iterating and Visualizing the Dataset (Cont’d)
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3.3 Creating a Custom Dataset for your files
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3.4 Preparing your data for training with DataLoaders



27

3.5 Iterate through the DataLoader
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3.5 Iterate through the DataLoader (Cont’d)
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Transforms
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4 Transforms
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Build Model
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5.1 torch.nn.Module
(The base class for all neural network modules)

Source: Microsoft Learn
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5.2 Get Device for Training
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5.3 Define the Class
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5.3 Define the Class (Cont’d)
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5.3 Define the Class (Cont’d)
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Autograd
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6 Autograd
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6.1 Tensors, Functions and Computational graph
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6.2 Computing Gradients
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6.3 Disabling Gradient Tracking
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6.3 Disabling Gradient Tracking (Cont’d)
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Optimization
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7.1 Loss Function
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7.2 Optimizer
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7.3 Full Implementation – Train Loop
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7.4 Full Implementation – Test Loop
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7.5 Full Implementation
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7.5 Full Implementation (Cont’d)
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Save & Load Model
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8.1 Saving and Loading Model Weights
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8.2 Saving and Loading Models with Shapes
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Google Colab
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9.1 Free Online GPUs: Google Colab

Source: https://colab.research.google.com/

https://colab.research.google.com/
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9.2 Create a new Google Colab notebook
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9.2 Create a new Google Colab notebook (Cont’d)
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9.3 GPU mode
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9.4 Run experiments on Colab

Source: https://colab.research.google.com/github/pytorch/tutorials/blob/gh-pages/_downloads/af0caf6d7af0dda755f4c9d7af9ccc2c/quickstart_tutorial.ipynb

https://colab.research.google.com/github/pytorch/tutorials/blob/gh-pages/_downloads/af0caf6d7af0dda755f4c9d7af9ccc2c/quickstart_tutorial.ipynb
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9.5 Other online Free GPUs: Gradient 

Source: https://www.paperspace.com/gradient

https://www.paperspace.com/gradient
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9.6 Install Conda at local machine

Source: https://docs.conda.io/en/latest/miniconda.html

https://docs.conda.io/en/latest/miniconda.html
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9.7 Install PyTorch at local machine

Source: https://pytorch.org/get-started/locally/

https://pytorch.org/get-started/locally/
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9.8 Install previous versions of PyTorch

Source: https://pytorch.org/get-started/previous-versions/

https://pytorch.org/get-started/previous-versions/
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9.9 New GPUs may not support old CUDA :(

Source: https://docs.nvidia.com/deploy/cuda-compatibility/index.html

https://docs.nvidia.com/deploy/cuda-compatibility/index.html
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More Resources

Tutorial Code: 
https://github.com/pytorch/tutorials/tree/master/beginner_source/basics

PyTorch Docs:
https://pytorch.org/docs/stable/index.html

Conda Docs:
https://docs.conda.io/projects/conda/en/stable/
 
Jupyter Docs:
https://jupyter-notebook.readthedocs.io/en/stable/

https://github.com/pytorch/tutorials/tree/master/beginner_source/basics
https://pytorch.org/docs/stable/index.html
https://docs.conda.io/projects/conda/en/stable/
https://jupyter-notebook.readthedocs.io/en/stable/
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