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Logistics
HW 1 is out! (Due by November 8th)

Tutorial Supplementary Notebooks are in Moodle
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Deep Learning Frameworks

UC Berkeley

NYU

Montreal

Facebook

Google

Slide Idea: Justin Johnson

Amazon

Microsoft

Google

Eclipse (IBM)
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Tensors

Output

Input

Gradients
Weights

Based on Pytorch tutorials
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Tensor Attributes
shape

dtype

device
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Managing Device
Do we have GPU resources available?

How many GPU resources are available?

Moving a Tensor from one device to another.

Based on Pytorch tutorials
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Tensor Operations

Based on Pytorch tutorials
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Basic Operations
Just like NumPy!

Based on Pytorch tutorials
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In-place Operations
Just like NumPy!

Based on Pytorch tutorials
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Tensor Operations
Indexing and slicing – just like NumPy!

Indexing Slicing

row column

Based on Pytorch tutorials
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Tensor Operations
Concatenation, splitting, stacking, etc. – just like NumPy!
Concatenation

dim axis
Pytorch Numpy
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Tensor Operations
reshape – just like NumPy!

Based on Pytorch tutorials

squeeze & unsqueeze
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DON’T Do It Yourself!
• Use built-in vectorized operations instead of implementing 

them yourself!
• Use GPU resources when possible. 

Your Implementation Pytorch’s
Implementation

Pytorch’s Implementation 
on GPU
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Case Study: Matrix Multiplication
Case 1: Nested for loops

Case 2: Single for loop Case 4: using a GPU

Case 3: Vectorized Operation
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Backpropagation

Model

Input

Output

Supervision

Forward pass

Backward pass
(compute gradients)
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Building a Neural Network

Model
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Building a Neural Network
Initialize

Run with CPU

Run with GPU
7.96 milliseconds

0.58 milliseconds

input shape: 
output shape: 

Based on Pytorch tutorials
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Building a Neural Network
Using Sequential

Based on Pytorch tutorials
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Backpropagation

Model

Input

Output

Supervision

Forward pass

Backward pass
(compute gradients)
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Tensor Attributes - Autograd
shape

dtype

device

gradgrad_fn
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Autograd - backward

Based on Pytorch tutorials
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Autograd
Disable Gradients Back to NumPy

Based on Pytorch tutorials
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Backpropagation

Input

Output

Supervision

Forward pass

Backward pass
(compute gradients)

Model
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Optimizers

Reset Gradients

Perform an optimization step

Create an SGD optimizer
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Putting it All Together – Fashion MNIST Classification
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Putting it All Together

Based on Pytorch tutorials

1. Hyperparameters
2. Handling Data
3. Model, Loss, Optimizer
4. Training and Inference
5. Visualization
6. Overall Training Process
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1. Hyperparameters

Based on Pytorch tutorials
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2. Handling Data

Based on Pytorch tutorials

Downloading datasets

Setting dataset manager
• Automatic batching
• Customized data loading order
• …
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3. Model, Loss, Optimizer

Based on Pytorch tutorials
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4. Training and Inference

Based on Pytorch tutorials

Training Loop Inference Loop
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5. Visualizer

Based on Pytorch tutorials

Overfitting
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6. Overall Training Process

Based on Pytorch tutorials
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To Be Continued…

Next Week: CNNs


