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Preface

Congratulations on purchasing Learning NumPy Array! This was a smart investment,
which is guaranteed to save you a lot of time Googling and searching through (online)
documentation. You will learn all the essential things needed to become a confident
NumPy user. NumPy started originally as part of SciPy and then was singled out as

a fundamental library, which other open source Python APIs build on. As such, itis a
crucial part of the common Python stack used for numerical and data analysis.

NumPy code is much cleaner than "straight" Python code that tries to accomplish
the same task. There are fewer loops required, because operations work directly on
arrays and matrices. The many conveniences and mathematical functions make life
easier as well. The underlying algorithms have stood the test of time and have been
designed with high performance in mind.

NumPy's arrays are stored more efficiently than in an equivalent data structure
in base Python, such as in a list of lists. Array IO is significantly faster too. The
performance improvement scales with the number of elements of an array. For
large arrays, it really pays off to use NumPy. Files as large as several terabytes
can be memory-mapped to arrays leading to optimal reading and writing of data.
The drawback of NumPy arrays is that they are more specialized than plain lists.
Outside of the context of numerical computations, NumPy arrays are less useful.

Large portions of NumPy are written in C. That makes NumPy faster than pure
Python code. Finally, since NumPy is open source, you get all of the related
advantages. The price is the lowest possible —free as in beer. You don't have to
worry about licenses every time somebody joins your team or you need an upgrade
of the software. The source code is available to everyone. This of course is beneficial
to the code quality.
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What this book covers

Chapter 1, Getting Started with NumPy, will guide you through the steps needed
to install NumPy on your system and helps you create a basic NumPy application.
We also successfully run a vector addition program.

Chapter 2, NumPy Basics, introduces you to NumPy arrays and fundamentals. In this
chapter, we also learn that NumPy arrays can be sliced and indexed in an efficient
manner. Here, we will understand the manipulation of shapes of various arrays.

Chapter 3, Basic Data Analysis with NumPy, tells us about learning data analysis with
weather data analysis as an example. We will also explore the data from a KNMI
weather station.

Chapter 4, Simple Predictive Analytics with NumPy, helps us attempt to predict
the weather with simple models, such as Autoregressive Model with Lag 1 and
Autoregressive Model with Lag 2.

Chapter 5, Signal Processing Techniques, gives us examples of signal processing and
time series analysis. We look at smoothing with window functions and moving
averages. We also touch upon the sifting process used by scientists to derive sunspot
cycles. And we also get a demonstration of cointegration.

Chapter 6, Profiling, Debugging, and Testing, is about profiling, debugging, and testing,
which are essential phases in the development cycle. We also cover unit testing,
assert functions, and floating-point precision in depth.

Chapter 7, The Scientific Python Ecosystem, gives an overview of the Python ecosystem
in which NumPy takes a central role. We also examine Cython, which is a relatively
young programming language based on Python. We also have a look at Clustering, a
type of machine learning algorithm.

What you need for this book

To try out the code samples in this book, you will need a recent build of NumPy.
This means that you will need to have one of the Python versions supported by
NumPy as well. Some code samples make use of the Matplotlib for illustration
purposes. Matplotlib is not strictly required to follow the examples, but it is
recommended that you install it too.

Here is a list of software used to develop and test the code examples:

e Python2.7
*  Cython-0.17-py2.7-macosx-10.8-intel.egg
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