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Deep Learning Frameworks

1. Format data into tensors and construct datasets.
Create models with predefined layers.

Calculate gradient and update network parameters.
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Run with hardware accelerators or distributed systems.
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TensorFlow vs PyTorch

% Job Listings

Framework |Indeed | Monster | Simply Hired | LinkedIn | Mean
TensorFlow | 66.3%| 66.8% 65.5% 67.7%| 66.6%
PyTorch 33.7%| 33.2% 34.5% 32.3%| 33.8%

< Research
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https://towardsdatascience.com/is-pytorch-catching-tensorflow-ca88f9128304

% Similar to NumPy ndarray, but can be used on GPUs. Tensors also store gradients.
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https://pytorch.org/docs/stable/tensors.html
https://pytorch.org/tutorials/beginner/basics/tensor_tutorial.html

Dataset
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Dataset

> Store all your data samples.

Data loader

> Determine how to load a batch from the dataset.

> Some settings include: batch size, shuffle,
num_workers.

Document Tutorial

from torch.utils.data import Dataset, DatalLoader

class NumbersDataset(Dataset):
def __init__(self, n):
self.samples = list(range(n))

def __len__(self):
return len(self.samples)

def __getitem__(self, idx):
return self.samples[idx]

dataset = NumbersDataset(100)
dataloader = DatalLoader(dataset, batch_size=32)
for d in dataloader:

print(d)


https://pytorch.org/docs/stable/data.html#torch.utils.data.Dataset
https://pytorch.org/docs/stable/data.html#torch.utils.data.DataLoader
https://pytorch.org/docs/stable/data.html
https://pytorch.org/tutorials/beginner/basics/data_tutorial.html

Model

nn.Module is the base class for all neural

network modules.

Define a model by creating a subclass of

nn.Module.

>

_dnit__

declares all the layers in the model.

> forward describes the computation graph.

torch.nn.XXX provides a variety of layers.
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import torch
import torch.nn as nn

class NeuralNetwork(nn.Module):
def __init__(self, input_dim, output_dim):
super(NeuralNetwork, self).__init__()

self.linear = nn.Linear(input_dim, output_dim)

def forward(self, x):
logits = self.linear(x)

return logits
x = torch.randn(1l, 100)

network = NeuralNetwork(100, 1)
prediction = network(x)


https://pytorch.org/docs/stable/generated/torch.nn.Module.html#torch.nn.Module
https://pytorch.org/docs/stable/nn.html
https://pytorch.org/tutorials/beginner/basics/buildmodel_tutorial.html

Gradient Descent

% Find a local minima of the error (loss) function.
% Example of a loss function
> L1(y, prediction) = |y - prediction |

% Use the gradient of the loss function to
find the direction to descend.

Error

Source: https://medium.com/@hakobavjyan/stochastic-gradient-descent-sgd-10ce70fea389



https://medium.com/@hakobavjyan/stochastic-gradient-descent-sgd-10ce70fea389

Computation Graph

K/

% predictoin = network(x)

Forward propagation

Source: http://datahacker.rs/004-computational-graph-and-autograd-with-pytorch/



http://datahacker.rs/004-computational-graph-and-autograd-with-pytorch/
http://datahacker.rs/004-computational-graph-and-autograd-with-pytorch/

Back Propagation

% Tloss.backward()

Purple: local gradients

Red: back-propagated gradients

Source: http://datahacker.rs/004-computational-graph-and-autograd-with-pytorch/



http://datahacker.rs/004-computational-graph-and-autograd-with-pytorch/

Optimizer

% Update model parameters with gradients.

% torch.optim.XXX already implements a
variety of optimization algorithms.
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import torch.nn as nn
import torch.optim as optim

loss_fn = nn.CrossEntropyLoss()

learning_rate = 0.0001
optimizer = optim.SGD(network.parameters(), lr=learning_rate)

loss = loss_fn(prediction, y)
optimizer.zero_grad() # clear gradients
loss.backward( ) # calculate new gradients
optimizer.step() # update network parameters

€


https://pytorch.org/docs/stable/optim.html
https://pytorch.org/tutorials/beginner/basics/optimization_tutorial.html

Other Resources

% A more detailed guide on all the topics shown in this slides:
https://pytorch.org/tutorials/beginner/basics/intro.html

% https://pytorch.org/tutorials/

% https://pytorch.org/docs/

% https://www.tensorflow.org/tutorials/

% https://www.tensorflow.org/api_docs/python/tf/



https://pytorch.org/tutorials/beginner/basics/intro.html
https://pytorch.org/tutorials/
https://pytorch.org/tutorials/
https://www.tensorflow.org/tutorials
https://www.tensorflow.org/tutorials

