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e Splitting data sets into training, validation and test sets

e Applying cross-validation for hyper-parameter tuning

e Familiarity with classical machine learning topics such as regression and classification
e The Python data-science ecosystem (pandas, numpy, scikit-learn, etc.)
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Introduction to Neural Networks
e What is a neural network?
o ‘Hello World’ — The MNIST dataset
e Training a Neural Net: Forward and Backward Passes
e Components of a NN:
o lLayers & Weights
o Activation Function
o Loss Function
o Optimizer & Learning rate
o Gradients
e Demo: Training MNIST with PyTorch
o Training and Test data
o Batch sizes
o Changing Learning Rate

Introduction to Graphical Processing Units (GPU)
e Whatis a GPU why is it required and what types are there
e Moving training from CPU to GPU — libraries and tools
e Issues to be aware of when using a GPU
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Basic Neural Network Architectures 1: Feed-Forward
e Intro to fully connected networks
e layertypes:

o Dense
o Dropout
e Activation Functions:
o Sigmoid
o TanH
o RelU
o Softmax

e Loss functions:

o Mean Squared Error

o Cross Entropy Loss

o Binary Cross Entropy (BCELoss, BCEWithLogitsLoss)
e Application: Autoencoder on MNIST

Basic Neural Network Architectures 2: Convolutional
e Intro to convolutional networks
e Layertypes:
o Convolutional
o Max Pooling

o Avg Pooling
o Flatten

e Activation Functions:
o RelU6

o LeakyRelLU
e Application: CIFAR-10

Basic Neural Network Architectures 3: Recurrent
e |ntro to recurrent networks
e layertypes:

o Embedding
o GRU
o LSTM

e Application: Part-of-Speech tagging

More Neural Network Architectures
e layertypes:
o BatchNorm
e Loss Functions:
o Triplet Loss
e Application: Siamese networks with MNIST
e Application: VGG16 with CIFAR10

Basic Neural Generative Architectures
e Activation Functions:
o LeakyRelU
e Loss Functions:
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o KL Divergence
e Application: Variational auto-encoders on MNIST
o Application: Generative adversarial networks on MNIST
e Application: Attention, Transformers and Conformers

Advanced Topics in GPU Training
e  Multi-GPU and multi-node training
e Optimization and Profiling
e GPU-accelerated Machine Learning
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