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Contents

• Very Basic about PyTorch
– Tensor

• https://pytorch.org/tutorials/beginner/blitz/tensor_tutorial.html

– Network Composition
• https://pytorch.org/tutorials/beginner/blitz/neural_networks_tutorial.html

• Some Examples
– Simple Linear Network (1x1)
– Image classification with CNN

• https://pytorch.org/tutorials/beginner/blitz/cifar10_tutorial.html
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https://pytorch.org/tutorials/beginner/blitz/tensor_tutorial.html
https://pytorch.org/tutorials/beginner/blitz/neural_networks_tutorial.html
https://pytorch.org/tutorials/beginner/blitz/cifar10_tutorial.html


Optimize (min. or max.) objective/cost function 𝐽𝐽(𝜃𝜃)
Generate error signal that measures difference 
between predictions and target values

https://medium.com/@ramrajchandradevan/the-evolution-of-gradient-descend-optimization-algorithm-4106a6702d39

Recap: Training Process
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1. Sample labeled data
(batch input)

2. Forward it through the 
network, get predictions

3. Back-propagate
the errors

4. Update the 
network weights



Deep Learning Frameworks

• Early days:
– Caffe, Torch, Theano

• Tensorflow (by Google)
• PyTorch (by Facebook Research)
• DyNet (by CMU) 

• Keras (TF backend)
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Why use framework?

Without using framework…

We needs to define all of things
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Forward definition

Loss definition

Backpropagate definition

Manual weight update



Why use framework?

With using framework…
You can focus on your model!

Many optimizers & loss functions 
provided by the framework
(of course, you can manually define your own function)
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Forward definition
(Named!)
Loss definition
(Pre-defined!)

Backpropagate definition
(Done by machine! - with autograd)

Automatic weight update
(Predefined!)



PyTorch Installation

• Follow instruction in the website
– current version: 0.4.0
– Set cuda if you have Nvidia GPU and CUDA installed
– Strongly recommend to use Anaconda for Windows
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https://www.anaconda.com/download/


Programming Pattern

• Data Provider
– Pre-processing data

• Design model (network)
– Define as class

• Construct loss / optimizer
– Using provided APIs

• Training cycle
– Implement for-loop of forward, backward, update
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How to provide data?

• All data type used in PyTorch is tensor
– Similar with numpy array, but can be used in GPU

– Provides memory sharing (numpy)

– Other creation ops (fill with zero, one, random, etc)
• https://pytorch.org/docs/stable/torch.html#creation-ops
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How to provide data?

• How about text data?
– Treat as symbol: vocabulary

• You may use some dictionary for conversion

– Using word embedding
• https://pytorch.org/docs/master/nn.html#sparse-layers
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https://pytorch.org/docs/master/nn.html#sparse-layers


PyTorch Network
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NN is modularized as a class
Loss function (pre-defined)

Optimizing Algorithm (Stochastic Gradient Descent, pre-defined)

What we have to consider:
Structure and forward process of
neural network (in common case) 

Load the train data
(with iteration)

Forward NN

Backpropagate + 
Update weights



Neural Network in PyTorch
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https://pytorch.org/tutorials/beginner/blitz/neural_networks_tutorial.html#sphx-glr-beginner-blitz-neural-networks-tutorial-py

Define each 
Neural Network 
Components

Define what to do with
Neural Network 



Try with very simple example

• 1x1 Linear
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Data

• Let’s make tensor
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Network

• Let’s make network (1x1 Linear)
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Linear Matrix

Inheritance from class nn.Module

Define forward action



Loss/Optimizer

• Let’s use PyTorch API
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List of loss functions
- L1 Loss
- MSE Loss
- CrossEntropy Loss
- NLL Loss
…

List of optimizer
- SGD
- Adam
- Adagrad
- RMSProp
…

MSE: Mean Squared Error

Backpropagation for all parameters in model

https://pytorch.org/docs/master/optim.htmlhttps://pytorch.org/docs/master/nn.html#loss-functions



Training Loop
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“clean” gradients

Train 500 times
(try yourself: How does N affects the result?)

convert scalar tensor to python scalar



Training result
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…. Error goes smaller!



Prediction

• We use forward only for testing
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Why detach? 
- detach from graph / not used for gradient calculation 

(exact number can be different)



CNN Example
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Download Source Code Here:
https://pytorch.org/tutorials/beginner/blitz/cifar10_tutorial.html

https://pytorch.org/tutorials/beginner/blitz/cifar10_tutorial.html


Other References

• https://pytorch.org/docs/stable/
– Reference is our good friend

• Tutorials
– https://github.com/jcjohnson/pytorch-examples

– Below resources can be out-dated: needs code changes
• Check https://pytorch.org/2018/04/22/0_4_0-migration-guide.html

– https://github.com/hunkim/PyTorchZeroToAll
• PyTorch Materials used in HKUST

– https://cs230-stanford.github.io/pytorch-getting-started.html
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https://pytorch.org/docs/stable/
https://github.com/jcjohnson/pytorch-examples
https://pytorch.org/2018/04/22/0_4_0-migration-guide.html
https://github.com/hunkim/PyTorchZeroToAll
https://cs230-stanford.github.io/pytorch-getting-started.html


NLP Implementations in PyTorch

• https://github.com/DSKSD/DeepNLP-models-Pytorch
– ※ may not work in 0.4.0
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https://github.com/DSKSD/DeepNLP-models-Pytorch
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