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2 An example on Colab environment



Why Torch?



A simple torch code



Tensors

• Tensors are the core data structures in PyTorch, used to encode inputs and model weights. 

• While many tensor operations resemble those of NumPy arrays, they are specifically optimized for 
deep learning and can be transferred to a GPU for accelerated processing.

Numpy style operations Capability of GPU computing

Easy converting from and to numpy array



Datasets

• Torch can assist in loading and preprocessing datasets (Dataset-Dataloader pipeline). It also 
provides a number of pre-loaded datasets (e.gMNIST).

• Hugging face also have similar module called Datasets.

Loading FashionMNIST Building a Dataloader

In practice, many researches opt to write their own data processing and sampling code to gain greater flexibility.



Network structure
• In PyTorch, neural networks are defined by subclassing nn.Module. The network’s layers and 

parameters are initialized within the __init__ method, while the forward method specifies how 
input data flows through these layers to produce the output.

• After instantize the network, the network do forward by passing the input data.

Instantize and send weights to GPU 

It is easy to implement normalizing 
methods (dropout batchnorm etc)



Auto differentiation
• Pytorch has a built-in engine called autograd to deal with gradients and updates.

- Pytorch have the notion of computation graph. 

- Each time we pass input through the network
(forward pass), PyTorch dynamically constructs a 
computational graph that tracks how the final output 
is related to all tensors requiring gradients.

- When you use backward(backward propagation) to 
calculate the grad, pytorch calculates the gradient of 
each component that requires_grad and store it.

Loss.backward()



Optimization
• Optimization algorithms define how model parameters adjust to reduce model error in each 

training step.

• Many optimization algorithms (e.g. Adam) are available in torch.optim.



A simple torch code
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Google Colab

• Google Colab, short for Colab, is a free, 
cloud-based platform provided by 
Google Research. It allows users to 
write and execute Python code through 
a web browser.

• One of Colab's key features is the use 
of Jupyter Notebooks

• Colab provides free access to powerful 
hardware accelerators, including GPUs 
and TPUs

• Colab can mount google drive.



Setup

• We offer two small coding 
sessions in the short course.

• First, open the course page 
https://bios740.github.io/  and go 
to JSM2025

• Then open the first colab program 
by clicking

https://bios740.github.io/


Code session – Pytorch Basics

1. 

2. 

• Change the runtime type to T4 GPU to have access to GPU computing resource.



Code session – Pytorch basics

In this section, we’ll work through a hands-on task together to get a practical introduction to deep learning and 
PyTorch coding.

FashionMNIST Image Classification

In this task, we’ll classify clothing images from the FashionMNIST dataset. 
We’ll start with a basic fully connected neural network and then try a CNN to see how different architectures impact 
performance.
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Hugging face is something you need to know in the era of transformers. 

1. Transformers: A widely known python package providing state-of-the-art 
implementations of popular transformer based models such as VIT, BERT, GPT (Yes 
LLM!), and many others.

2. Model Hub: A place where users share pretrained models. Especially pretrained large 
language models.

3. Datasets: A library providing a wide range of datasets for different machine learning 
tasks.

Hugging Face



Hugging Face



Code session – Hugging face and LLM



TensorBoard

• TensorBoard is an interactive 
visualization tool. It is used to 
monitoring the training and testing 
process and select hyper 
parameters.

• It offers more flexibility than tqdm.



Weights and bias



Weights and bias
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