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Introduction

This book has been drafted with a unique approach. The second edition
focuses on the practicality of the topics within deep learning that help the
reader to embrace modern tools with the right mathematical foundations.
The first edition focused on introducing a meaningful foundation for
the subject, while limiting the depth of the practical implementations.
While we explored a breadth of technical frameworks for deep learning
(Theano, TensorFlow, Keras, and PyTorch), we limited the depth of
the implementation details. The idea was to distill the mathematical
foundations while focusing briefly on the practical tools used for
implementation.

Alot has changed over the past three years. The deep learning
fraternity is now stronger than ever, and the frameworks have evolved
in size and adoption. Theano is now deprecated (ceased development);
TensorFlow saw huge adoption in the industry and academia; and Keras
became more popular among beginners and deep learning enthusiasts.
However, PyTorch has emerged recently as a widely popular choice
for academia as well as industry. The growing number of research
publications that recently have used PyTorch over TensorFlow is a
testament to its growth within deep learning.

On the same note, we felt the need to revise the book with a focus
on engaging readers with hands-on exercises to aid a more meaningful
understanding of the subject. In this book, we have struck the perfect
balance, with mathematical foundations as well as hands-on exercises, to
embrace practical implementation exclusively on PyTorch. Each exercise is
supplemented with the required explanations of PyTorch’s functionalities
and required abstractions for programming complexities.
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Part I serves as a brief introduction to machine learning, deep learning,
and PyTorch. We explore the evolution of the field, from early rule-based
systems to the present-day sophisticated algorithms, in an accelerated
fashion.

Part IT explores the essential deep learning building blocks. Chapter 3
introduces a simple feed-forward neural network. Incrementally and
logically, we uncover the various building blocks that constitute a neural
network and which can be reused in building any other network. Though
foundational, Chapter 3 focuses on building a baby neural network with
the required framework that helps to construct and train networks of
all kinds and complexities. In Chapter 4, we explore the core idea that
enabled the possibility of training large networks through backpropagation
using automatic differentiation and chain rule. We explore PyTorch’s
Autograd module with a small example to understand how the solution
works programmatically. In Chapter 5, we look at orchestrating all the
building blocks discussed through so far, along with the performance
metrics of deep learning models and the artifacts required to enable an
improved means for training—i.e., regularization, hyperparameter tuning,
overfitting, underfitting, and model capacity. Finally, we leverage all this
content to develop a deep neural network for a real-life dataset using
PyTorch. In this exercise, we also explore additional PyTorch constructs
that help in the orchestration of various deep learning building blocks.

Part III covers three important topics within deep learning. Chapter 6
explores convolutional neural networks and introduces the field of
computer vision. We explore the core topics within convolutional neural
networks, including how they learn and how they are distinguished from
other networks. We also leverage a few hands-on exercises—using a small
MNIST dataset as well as the popular Cats and Dogs dataset—to study the
practical implementation of a convolutional neural network. In Chapter 7,
we study recurrent neural networks and enter the field of natural language
processing. Similar to Chaptey 6, we incrementally build an intuition
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around the fundamentals and later explore practical exercises with real-life
datasets. Chapter 8 concludes the book by looking at some of the recent
trends within deep learning. This chapter is only a cursory introduction
and does not include any implementation details. The objective is to
highlight some advances in the research and the possible next steps for
advanced topics.

Overall, we have put in great efforts to write a structured, concise,
exercise-rich book that balances the coverage between the mathematical
foundations and the practical implementation.
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Introduction

This book encapsulates our combined experience on what developers need to build
resilient, scalable, and secured database applications. Azure SQL Database provides a
solid foundation for database applications, and we believe this book will provide a solid
foundation for the developers to build the applications for future.

Chapter 1 starts off with the motivation for the book and sets the stage for developer
mindset.

Chapter 2 gets you kick-started with Azure SQL, how to provision and build your first
database, and how to use the samples.

Once you have your database, you would like to connect to it and start querying it.
Chapter 3 gets you there. It also takes you through on configuring the right connection
attributes and building the connection retry logic for resiliency.

Chapter 4 takes you through the foundations of building the constructs and writing a
database application.

Chapter 5 builds on Chapter 4 and discusses more advanced concepts.

Chapter 6 discusses practical use cases and best practices for using tables and
indexes.

Chapter 7 discusses more advanced concepts, such as consistency, scalability, and
performance.

Chapter 8 discusses the multi-model capabilities in Azure SQL that help you build
modern applications.

Chapter 9 discusses advanced data storage capabilities, such as columnstore
indexes, memory-optimized tables, temporal tables, and so on.

Having written your application, you would like to monitor its performance and
debug it.

Chapter 10 takes you through that.

The journey of a developer isn’t complete without the discussion on DevOps.

Chapter 11 discusses DevOps technologies, tools, and processes for database
applications involving Azure SQL database.



