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         Amazon reader

      

      
      

Foreword
      

      
      
      
      I’ve known Naomi Ceder for many years, as a collaborator and a friend. She has a reputation in the Python community as an
         inspiring teacher, an expert coder, and a formidable community organizer. You would do well to listen to her wise words.
      

      
      But don’t just take my word for it! Naomi, in her role as a teacher, has helped innumerable people learn Python. Many members
         of the Python community, myself included, have benefitted from her work. Such extensive experience means she knows what aspects
         of the language are important for new Pythonistas to learn and which may require extra care and attention from the student.
         Such wisdom is skillfully distilled into the pages of this book.
      

      
      Python is, famously, a “batteries included” language: there are many things you could do and areas of endeavor covered by
         Python’s extensive ecosystem of modules. It’s an exciting time to get involved with this powerful, easy to learn, and flourishing
         language.
      

      
      That this is a “Quick” Python book reflects Naomi’s concise teaching style and ensures you have the essentials of Python at
         your fingertips. Moreover, such essentials provide a firm foundation upon which to build your Python programming. Most important,
         by reading this book you will gain enough insight and context to act autonomously and effectively: you’ll know what to do,
         where to look, and what to ask for when you inevitably encounter bumps in the road as you grow as a Python developer.
      

      
      Naomi’s book is the epitome of what it is to be “Pythonic”: beautiful is better than ugly, simple is better than complex,
         and readability counts.
      

      
      You have in your hands a wonderful guide for taking your first steps with Python. Best of luck for the journey ahead, and
         remember to enjoy the ride!
      

      
      NICHOLAS TOLLERVEY 
PYTHON SOFTWARE FOUNDATION FELLOW

      
      

Preface
      

      
      
      
      I’ve been coding in Python for 16 years now, far longer than in any other language I’ve ever used. I’ve used Python for system
         administration, for web applications, for database management, and for data analysis over those years, but most important,
         I’ve come to use Python just to help myself think about a problem more clearly.
      

      
      Based on my earlier experience, I would have expected that by now I would have been lured away by some other language that
         was faster, cooler, sexier, whatever. I think there are two reasons that didn’t happen. First, while other languages have
         come along, none has helped me do what I needed to do quite as effectively as Python. Even after all these years, the more
         I use Python and the more I understand it, the more I feel the quality of my programming improve and mature.
      

      
      The second reason I’m still around is the Python community. It’s one of the most welcoming, inclusive, active, and friendly
         communities I’ve seen, embracing scientists, quants, web developers, systems people, and data scientists on every continent.
         It’s been a joy and honor to work with members of this community, and I encourage everyone to join in.
      

      
      Writing this book has been a bit of a journey. While we’re still on Python 3, today’s Python 3 has evolved considerably from
         3.1, and the ways people are using Python have also evolved. Although my goal has always been to keep the best bits of the
         previous edition, there have been a fair number of additions, deletions, and reorganizations that I hope make this edition
         both useful and timely. I’ve tried to keep the style clear and low-key without being stuffy.
      

      
      For me, the aim of this book is to share the positive experiences I’ve gotten from coding in Python by introducing people
         to Python 3, the latest and, in my opinion, the greatest version of Python to date. May your journey be as satisfying as mine
         has been.
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About this book
      

      
      
      
      The Quick Python Book, Third Edition, is intended for people who already have experience in one or more programming languages and want to learn the basics of
         Python 3 as quickly and directly as possible. Although some basic concepts are covered, there’s no attempt to teach fundamental
         programming skills in this book, and the basic concepts of flow control, OOP, file access, exception handling, and the like
         are assumed. This book may also be of use to users of earlier versions of Python who want a concise reference for Python 3.
      

      
      
      
How to use this book
      

      
      Part 1 introduces Python and explains how to download and install it on your system. It also includes a very general survey of the
         language, which will be most useful for experienced programmers looking for a high-level view of Python.
      

      
      Part 2 is the heart of the book. It covers the ingredients necessary for obtaining a working knowledge of Python as a general-purpose
         programming language. The chapters are designed to allow readers who are beginning to learn Python to work their way through
         sequentially, picking up knowledge of the key points of the language. These chapters also contain some more-advanced sections,
         allowing you to return to find in one place all the necessary information about a construct or topic.
      

      
      Part 3 introduces advanced language features of Python—elements of the language that aren’t essential to its use but that can certainly
         be a great help to a serious Python programmer.
      

      
      Part 4 describes more-advanced or specialized topics that are beyond the strict syntax of the language. You may read these chapters
         or not, depending on your needs.
      

      
      A suggested plan if you’re new to Python programming is to start by reading chapter 3 to obtain an overall perspective and then work through the chapters in part 2 that are applicable. Enter in the interactive examples as they are introduced to immediately reinforce the concepts. You
         can also easily go beyond the examples in the text to answer questions about anything that may be unclear. This has the potential
         to amplify the speed of your learning and the level of your comprehension. If you aren’t familiar with OOP or don’t need it
         for your application, skip most of chapter 15.
      

      
      Those who are familiar with Python should also start with chapter 3. It’s a good review and introduces differences between Python 3 and what may be more familiar. It’s also a reasonable test
         of whether you’re ready to move on to the advanced chapters in parts 3 and 4 of this book.
      

      
      It’s possible that some readers, although new to Python, will have enough experience with other programming languages to be
         able to pick up the bulk of what they need to get going by reading chapter 3 and by browsing the Python standard library modules listed in chapter 19 and the Python Library Reference in the Python documentation.
      

      
      
      
      
Roadmap
      

      
      Chapter 1 discusses the strengths and weaknesses of Python and shows why Python 3 is a good choice of programming language for many
         situations.
      

      
      Chapter 2 covers downloading, installing, and starting up the Python interpreter and IDLE, its integrated development environment.
      

      
      Chapter 3 is a short overview of the Python language. It provides a basic idea of the philosophy, syntax, semantics, and capabilities
         of the language.
      

      
      Chapter 4 starts with the basics of Python. It introduces Python variables, expressions, strings, and numbers. It also introduces Python’s
         block-structured syntax.
      

      
      Chapters 5, 6, and 7 describe the five powerful built-in Python data types: lists, tuples, sets, strings, and dictionaries.
      

      
      Chapter 8 introduces Python’s control flow syntax and use (loops and if-else statements).
      

      
      Chapter 9 describes function definition in Python along with its flexible parameter-passing capabilities.
      

      
      Chapter 10 describes Python modules, which provide an easy mechanism for segmenting the program namespace.
      

      
      Chapter 11 covers creating standalone Python programs, or scripts, and running them on Windows, macOS, and Linux platforms. The chapter
         also covers the support available for command-line options, arguments, and I/O redirection.
      

      
      Chapter 12 describes how to work with and navigate through the files and directories of the filesystem. It shows how to write code that’s
         as independent as possible of the actual operating system you’re working on.
      

      
      Chapter 13 introduces the mechanisms for reading and writing files in Python, including the basic capability to read and write strings
         (or byte streams), the mechanism available for reading binary records, and the ability to read and write arbitrary Python
         objects.
      

      
      Chapter 14 discusses the use of exceptions, the error-handling mechanism used by Python. It doesn’t assume that you have any previous
         knowledge of exceptions, although if you’ve previously used them in C++ or Java, you’ll find them familiar.
      

      
      Chapter 15 introduces Python’s support for writing object-oriented programs.
      

      
      Chapter 16 discusses the regular-expression capabilities available for Python.
      

      
      Chapter 17 introduces more-advanced OOP techniques, including the use of Python’s special method-attributes mechanism, metaclasses,
         and abstract base classes.
      

      
      Chapter 18 introduces the package concept in Python for structuring the code of large projects.
      

      
      Chapter 19 is a brief survey of the standard library. It also includes a discussion of where to find other modules and how to install
         them.
      

      
      Chapter 20 dives deeper into manipulating files in Python.
      

      
      Chapter 21 covers strategies for reading, cleaning, and writing various types of data files.
      

      
      Chapter 22 surveys the process, issues, and tools involved in fetching data over the network.
      

      
      Chapter 23 discusses how Python accesses relational and NoSQL databases.
      

      
      Chapter 24 is a brief introduction to using Python, Jupyter notebook, and pandas to explore data sets.
      

      
      The case study walks you through using Python to fetch data, clean it, and then graph it. The project combines several features
         of the language discussed in the chapters, and it gives you a chance to a see a project worked through from beginning to end.
      

      
      Appendix A contains a guide to obtaining and accessing Python’s full documentation, the Pythonic style guide, PEP 8, and “The Zen of Python,” a slightly wry summary of the philosophy behind Python.
      

      
      Appendix B has the answers to most of the exercises. In a few cases, the exercises ask you to experiment on your own. I don’t attempt
         to provide answers for those exercises.
      

      
      
      
      
Code conventions
      

      
      The code samples in this book, and their output, appear in a fixed-width font and are often accompanied by annotations. The code samples are deliberately kept as simple as possible, because they aren’t
         intended to be reusable parts that can be plugged into your code. Instead, the code samples are stripped down so that you
         can focus on the principle being illustrated.
      

      
      In keeping with the idea of simplicity, the code examples are presented as interactive shell sessions where possible; you
         should enter and experiment with these samples as much as you can. In interactive code samples, the commands that need to
         be entered are on lines that begin with the >>> prompt, and the visible results of that code (if any) are on the line below.
      

      
      In some cases a longer code sample is needed, and these cases are identified in the text as file listings. You should save
         these listings as files with names matching those used in the text and run them as standalone scripts.
      

      
      
      
      
Exercises
      

      
      Starting in chapter 4, this book provides three kinds of exercises. The Quick Check exercises are very brief questions that encourage you to pause
         and make sure you’re clear on an idea just presented. The Try This exercises are a bit more demanding and usually suggest
         that you try your hand at some Python code. At the end of many chapters is a Lab, which gives you a chance to put the concepts
         of the current and previous chapters together for a complete script.
      

      
      
      
      
Exercise answers
      

      
      Answers to most of the exercises are available in appendix B and are also included in a separate directory along with the book’s source code. Keep in mind that the answers are not meant
         to be the only answers for the coding problems; there may be several other approaches. The best way to judge your answers is to understand
         what the suggested answer does and then decide whether your answer achieves the same end.
      

      
      
      
      
Source code downloads
      

      
      The source code for the samples in this book is available from the publisher’s website at www.manning.com/books/the-quick-python-book-third-edition.
      

      
      
      
      
System requirements
      

      
      The samples and code in this book have been written with Windows (Windows 7 through 10), macOS, and Linux in mind. Because
         Python is a cross-platform language, the samples and code should work on other platforms for the most part, except for platform-specific issues, such as the handling of files, paths, and
         GUIs.
      

      
      
      
      
Software requirements
      

      
      This book is based on Python 3.6, and all examples should work on any subsequent version of Python 3. (Most have been tested
         with a prerelease version of Python 3.7.) With a few exceptions, the examples also work on Python 3.5, but I strongly recommend
         using 3.6; there are no advantages to using the earlier version, and 3.6 has several subtle improvements. Note that Python
         3 is required and that an earlier version of Python will not work with the code in this book.
      

      
      
      
      
Book forum
      

      
      The purchase of The Quick Python Book, Third Edition, includes free access to a private web forum run by Manning Publications, where you can make comments about the book, ask
         technical questions, and receive help from the author and from other users. To access the forum, go to https://forums.manning.com/forums/the-quick-python-book-third-edition. You can also learn more about Manning’s forums and the rules of conduct at https://forums.manning.com/forums/about.
      

      
      Manning’s commitment to our readers is to provide a venue where a meaningful dialogue between individual readers and between
         readers and the author can take place. It’s not a commitment to any specific amount of participation on the part of the author,
         whose contribution to the book’s forum remains voluntary (and unpaid). We suggest that you try asking her some challenging
         questions, lest her interest stray!
      

      
      The forum and the archives of previous discussions will be accessible from the publisher’s website as long as the book is
         in print.
      

      
      
      
      
About the author
      

      
      NAOMI CEDER, the author of this third edition, has been programming in various languages for nearly 30 years and has been a Linux system
         administrator, programming teacher, developer, and system architect. She started using Python in 2001, and since then has
         taught Python to users at all levels, from 12-year-olds to professionals. She gives talks on Python and the benefits of an
         inclusive community to whomever will listen. Naomi currently leads a development team for Dick Blick Art Materials and is
         the chair of the Python Software Foundation.
      

      
      
      

About the cover illustration
      

      
      
      
      The illustration on the cover of The Quick Python Book, Third Edition, is taken from a late-eighteenth-century edition of Sylvain Maréchal’s four-volume compendium of regional dress customs published
         in France. Each illustration is finely drawn and colored by hand. The rich variety of Maréchal’s collection reminds us vividly
         of how culturally apart the world’s towns and regions were just 200 years ago. Isolated from one another, people spoke different
         dialects and languages. In the streets or in the countryside, it was easy to identify where people lived and what their trades
         or stations in life were just by what they were wearing.
      

      
      Dress codes have changed since then, and the diversity by region, so rich at the time, has faded away. It’s now hard to tell
         apart the inhabitants of different continents, let alone different towns or regions. Perhaps we’ve traded cultural diversity
         for a more varied personal life—certainly for a more varied and fast-paced technological life.
      

      
      At a time when it’s hard to tell one computer book from another, Manning celebrates the inventiveness and initiative of the
         computer business with book covers based on the rich diversity of regional life of two centuries ago, brought back to life
         by Maréchal’s pictures.
      

      
      
      
      


Part 1. Starting out
      

      
      
      These first three chapters tell you a little bit about Python, its strengths and weaknesses, and why you should consider learning
         Python 3. In chapter 2 you see how to install Python on Windows, macOS, and Linux platforms and how to write a simple program. Chapter 3 is a quick, high-level survey of Python’s syntax and features.
      

      
      If you’re looking for the quickest possible introduction to Python, start with chapter 3.
      

      
      
      
      
      


Chapter 1. About Python
      

      
      This chapter covers

      
      

      
         
         	Why use Python?

         
         	What Python does well

         
         	What Python doesn’t do as well

         
         	Why learn Python 3?

         
      

      
      Read this chapter if you want to know how Python compares to other languages and its place in the grand scheme of things.
         Skip ahead—go straight to chapter 3—if you want to start learning Python right away. The information in this chapter is a valid part of this book—but it’s certainly
         not necessary for programming with Python.
      

      
      
      
1.1. Why should I use Python?
      

      
      Hundreds of programming languages are available today, from mature languages like C and C++, to newer entries like Ruby, C#,
         and Lua, to enterprise juggernauts like Java. Choosing a language to learn is difficult. Although no one language is the right
         choice for every possible situation, I think that Python is a good choice for a large number of programming problems, and
         it’s also a good choice if you’re learning to program. Hundreds of thousands of programmers around the world use Python, and the number grows every year.
      

      
      Python continues to attract new users for a variety of reasons. It’s a true cross-platform language, running equally well
         on Windows, Linux/UNIX, and Macintosh platforms, as well as others, ranging from supercomputers to cell phones. It can be
         used to develop small applications and rapid prototypes, but it scales well to permit development of large programs. It comes
         with a powerful and easy-to-use graphical user interface (GUI) toolkit, web programming libraries, and more. And it’s free.
      

      
      
      
      
1.2. What Python does well
      

      
      Python is a modern programming language developed by Guido van Rossum in the 1990s (and named after a famous comedic troupe).
         Although Python isn’t perfect for every application, its strengths make it a good choice for many situations.
      

      
      
      1.2.1. Python is easy to use
      

      
      Programmers familiar with traditional languages will find it easy to learn Python. All of the familiar constructs—loops, conditional
         statements, arrays, and so forth—are included, but many are easier to use in Python. Here are a few of the reasons why:
      

      
      

      
         
         	
Types are associated with objects, not variables. A variable can be assigned a value of any type, and a list can contain objects of many types. This also means that type casting
            usually isn’t necessary and that your code isn’t locked into the straitjacket of predeclared types.
         

         
         	
Python typically operates at a much higher level of abstraction. This is partly the result of the way the language is built and partly the result of an extensive standard code library that
            comes with the Python distribution. A program to download a web page can be written in two or three lines!
         

         
         	
Syntax rules are very simple. Although becoming an expert Pythonista takes time and effort, even beginners can absorb enough Python syntax to write useful
            code quickly.
         

         
      

      
      Python is well suited for rapid application development. It isn’t unusual for coding an application in Python to take one-fifth
         the time it would in C or Java and to take as little as one-fifth the number of lines of the equivalent C program. This depends
         on the particular application, of course; for a numerical algorithm performing mostly integer arithmetic in for loops, there would be much less of a productivity gain. For the average application, the productivity gain can be significant.
      

      
      
      
      1.2.2. Python is expressive
      

      
      Python is a very expressive language. Expressive in this context means that a single line of Python code can do more than a single line of code in most other languages. The
         advantages of a more expressive language are obvious: The fewer lines of code you have to write, the faster you can complete
         the project. The fewer lines of code there are, the easier the program will be to maintain and debug.
      

      
      To get an idea of how Python’s expressiveness can simplify code, consider swapping the values of two variables, var1 and var2. In a language like Java, this requires three lines of code and an extra variable:
      

      
      int temp = var1;
var1 = var2;
var2 = temp;

      
      The variable temp is needed to save the value of var1 when var2 is put into it, and then that saved value is put into var2. The process isn’t terribly complex, but reading those three lines and understanding that a swap has taken place takes a
         certain amount of overhead, even for experienced coders.
      

      
      By contrast, Python lets you make the same swap in one line and in a way that makes it obvious that a swap of values has occurred:

      
      var2, var1 = var1, var2

      
      Of course, this is a very simple example, but you find the same advantages throughout the language.

      
      
      
      1.2.3. Python is readable
      

      
      Another advantage of Python is that it’s easy to read. You might think that a programming language needs to be read only by
         a computer, but humans have to read your code as well: whoever debugs your code (quite possibly you), whoever maintains your
         code (could be you again), and whoever might want to modify your code in the future. In all of those situations, the easier
         the code is to read and understand, the better it is.
      

      
      The easier code is to understand, the easier it is to debug, maintain, and modify. Python’s main advantage in this department
         is its use of indentation. Unlike most languages, Python insists that blocks of code be indented. Although this strikes some people as odd, it has the benefit that your code is always formatted
         in a very easy-to-read style.
      

      
      Following are two short programs, one written in Perl and one in Python. Both take two equal-size lists of numbers and return
         the pairwise sum of those lists. I think the Python code is more readable than the Perl code; it’s visually cleaner and contains
         fewer inscrutable symbols:
      

      
      # Perl version.
sub pairwise_sum {
    my($arg1, $arg2) = @_;
    my @result;
    for(0 .. $#$arg1) {
        push(@result, $arg1->[$_] + $arg2->[$_]);
    }
    return(\@result);
}

# Python version.
def pairwise_sum(list1, list2):
    result = []
    for i in range(len(list1)):
        result.append(list1[i] + list2[i])
    return result

      
      Both pieces of code do the same thing, but the Python code wins in terms of readability. (There are other ways to do this
         in Perl, of course, some of which are much more concise—but in my opinion harder to read—than the one shown.)
      

      
      
      
      1.2.4. Python is complete—“batteries included”
      

      
      Another advantage of Python is its “batteries included” philosophy when it comes to libraries. The idea is that when you install
         Python, you should have everything you need to do real work without the need to install additional libraries. This is why
         the Python standard library comes with modules for handling email, web pages, databases, operating-system calls, GUI development,
         and more.
      

      
      For example, with Python, you can write a web server to share the files in a directory with just two lines of code:

      
      import http.server
http.server.test(HandlerClass=http.server.SimpleHTTPRequestHandler)

      
      There’s no need to install libraries to handle network connections and HTTP; it’s already in Python, right out of the box.

      
      
      
      1.2.5. Python is cross-platform
      

      
      Python is also an excellent cross-platform language. Python runs on many platforms: Windows, Mac, Linux, UNIX, and so on.
         Because it’s interpreted, the same code can run on any platform that has a Python interpreter, and almost all current platforms
         have one. There are even versions of Python that run on Java (Jython) and .NET (IronPython), giving you even more possible
         platforms that run Python
      

      
      
      
      1.2.6. Python is free
      

      
      Python is also free. Python was originally, and continues to be, developed under the open source model, and it’s freely available.
         You can download and install practically any version of Python and use it to develop software for commercial or personal applications,
         and you don’t need to pay a dime.
      

      
      Although attitudes are changing, some people are still leery of free software because of concerns about a lack of support,
         fearing that they lack the clout of paying customers. But Python is used by many established companies as a key part of their
         business; Google, Rackspace, Industrial Light & Magic, and Honeywell are just a few examples. These companies and many others
         know Python for what it is: a very stable, reliable, and well-supported product with an active and knowledgeable user community.
         You’ll get an answer to even the most difficult Python question more quickly on the Python internet newsgroup than you will
         on most tech-support phone lines, and the Python answer will be free and correct.
      

      
      
      

      
         
            
         
         
            
               	
            

         
      

      
         
         Python and open source software
         
         Not only is Python free of cost, but also, its source code is freely available, and you’re free to modify, improve, and extend
            it if you want. Because the source code is freely available, you have the ability to go in yourself and change it (or to hire
            someone to go in and do so for you). You rarely have this option at any reasonable cost with proprietary software.
         

         
         If this is your first foray into the world of open source software, you should understand that you’re not only free to use
            and modify Python, but also able (and encouraged) to contribute to it and improve it. Depending on your circumstances, interests,
            and skills, those contributions might be financial, as in a donation to the Python Software Foundation (PSF), or they may
            involve participating in one of the special interest groups (SIGs), testing and giving feedback on releases of the Python
            core or one of the auxiliary modules, or contributing some of what you or your company develops back to the community. The
            level of contribution (if any) is, of course, up to you; but if you’re able to give back, definitely consider doing so. Something
            of significant value is being created here, and you have an opportunity to add to it.
         

         
      

      
         
            
         
         
            
               	
            

         
      

      
      Python has a lot going for it: expressiveness, readability, rich included libraries, and cross-platform capabilities. Also,
         it’s open source. What’s the catch?
      

      
      
      
      
      
1.3. What Python doesn’t do as well
      

      
      Although Python has many advantages, no language can do everything, so Python isn’t the perfect solution for all your needs.
         To decide whether Python is the right language for your situation, you also need to consider the areas where Python doesn’t
         do as well.
      

      
      
      1.3.1. Python isn’t the fastest language
      

      
      A possible drawback with Python is its speed of execution. It isn’t a fully compiled language. Instead, it’s first compiled
         to an internal bytecode form, which is then executed by a Python interpreter. There are some tasks, such as string parsing
         using regular expressions, for which Python has efficient implementations and is as fast as, or faster than, any C program
         you’re likely to write. Nevertheless, most of the time, using Python results in slower programs than in a language like C.
         But you should keep this in perspective. Modern computers have so much computing power that for the vast majority of applications,
         the speed of the program isn’t as important as the speed of development, and Python programs can typically be written much
         more quickly. In addition, it’s easy to extend Python with modules written in C or C++, which can be used to run the CPU-intensive
         portions of a program.
      

      
      
      
      1.3.2. Python doesn’t have the most libraries
      

      
      Although Python comes with an excellent collection of libraries, and many more are available, Python doesn’t hold the lead
         in this department. Languages like C, Java, and Perl have even larger collections of libraries available, in some cases offering a solution where Python has none or a choice
         of several options where Python might have only one. These situations tend to be fairly specialized, however, and Python is
         easy to extend, either in Python itself or through existing libraries in C and other languages. For almost all common computing
         problems, Python’s library support is excellent.
      

      
      
      
      1.3.3. Python doesn’t check variable types at compile time
      

      
      Unlike in some languages, Python’s variables don’t work like containers; instead, they’re more like labels that reference
         various objects: integers, strings, class instances, whatever. That means that although those objects themselves have types,
         the variables referring to them aren’t bound to that particular type. It’s possible (if not necessarily desirable) to use
         the variable x to refer to a string in one line and an integer in another:
      

      
      >>> x = "2"
>>> x
'2'                    1
>>> x = int(x)
>>> x
2                      2

      
      

      
         
         	1 x is string “2”

         
         	2 x is now integer 2

         
      

      
      The fact that Python associates types with objects and not with variables means that the interpreter doesn’t help you catch
         variable type mismatches. If you intend a variable count to hold an integer, Python won’t complain if you assign the string "two" to it. Traditional coders count this as a disadvantage, because you lose an additional free check on your code. But errors
         like this usually aren’t hard to find and fix, and Python’s testing features makes avoiding type errors manageable. Most Python
         programmers feel that the flexibility of dynamic typing more than outweighs the cost.
      

      
      
      
      1.3.4. Python doesn’t have much mobile support
      

      
      In the past decade the numbers and types of mobile devices have exploded, and smartphones, tablets, phablets, Chromebooks,
         and more are everywhere, running on a variety of operating systems. Python isn’t a strong player in this space. While options
         exist, running Python on mobile devices isn’t always easy, and using Python to write and distribute commercial apps is problematic.
      

      
      
      
      1.3.5. Python doesn’t use multiple processors well
      

      
      Multiple-core processors are everywhere now, producing significant increases in performance in many situations. However, the
         standard implementation of Python isn’t designed to use multiple cores, due to a feature called the global interpreter lock
         (GIL). For more information, look for videos of GIL-related talks and posts by David Beazley, Larry Hastings, and others, or visit the GIL page on the Python wiki at https://wiki.python.org/moin/GlobalInterpreterLock. While there are ways to run concurrent processes by using Python, if you need concurrency out of the box, Python may not
         be for you.
      

      
      
      
      
      
1.4. Why learn Python 3?
      

      
      Python has been around for a number of years and has evolved over that time. The first edition of this book was based on Python
         1.5.2, and Python 2.x has been the dominant version for several years. This book is based on Python 3.6 but has also been
         tested on the alpha version of Python 3.7.
      

      
      Python 3, originally whimsically dubbed Python 3000, is notable because it’s the first version of Python in the history of
         the language to break backward compatibility. What this means is that code written for earlier versions of Python probably
         won’t run on Python 3 without some changes. In earlier versions of Python, for example, the print statement didn’t require parentheses around its arguments:
      

      
      print "hello"

      
      In Python 3, print is a function and needs the parentheses:
      

      
      print("hello")

      
      You may be thinking, “Why change details like this if it’s going to break old code?” Because this kind of change is a big
         step for any language, the core developers of Python thought about this issue carefully. Although the changes in Python 3
         break compatibility with older code, those changes are fairly small and for the better; they make the language more consistent,
         more readable, and less ambiguous. Python 3 isn’t a dramatic rewrite of the language; it’s a well-thought-out evolution. The
         core developers also took care to provide a strategy and tools to safely and efficiently migrate old code to Python 3, which
         will be discussed in a later chapter, and the Six and Future libraries are also available to make the transition easier.
      

      
      Why learn Python 3? Because it’s the best Python so far. Also, as projects switch to take advantage of its improvements, it
         will be the dominant Python version for years to come. The porting of libraries to Python 3 has been steady since its introduction,
         and by now many of the most popular libraries support Python 3. In fact, according to the Python Readiness page (http://py3readiness.org), 319 of the 360 most popular libraries have already been ported to Python 3. If you need a library that hasn’t been converted
         yet, or if you’re working on an established code base in Python 2, by all means stick with Python 2.x. But if you’re starting
         to learn Python or starting a project, go with Python 3; it’s not only better, but also the future.
      

      
      
      
      
Summary
      

      
      

      
         
         	Python is a modern, high-level language with dynamic typing and simple, consistent syntax and semantics.

         
         	Python is multiplatform, highly modular, and suited for both rapid development and large-scale programming.

         
         	It’s reasonably fast and can be easily extended with C or C++ modules for higher speeds.

         
         	Python has built-in advanced features such as persistent object storage, advanced hash tables, expandable class syntax, and
            universal comparison functions.
         

         
         	Python includes a wide range of libraries such as numeric processing, image manipulation, user interfaces, and web scripting.

         
         	It’s supported by a dynamic Python community.

         
      

      
      
      
      
      
      
      


Chapter 2. Getting started
      

      
      This chapter covers

      
      

      
         
         	Installing Python

         
         	Using IDLE and the basic interactive mode

         
         	Writing a simple program

         
         	Using IDLE’s Python shell window

         
      

      
      This chapter guides you through downloading, installing, and starting up Python and IDLE, an integrated development environment
         for Python. At this writing, Python 3.6 is the most current version, and 3.7 is under development. After years of refinement,
         Python 3 is the first version of the language that isn’t fully backward-compatible with earlier versions, so be sure to get
         a version of Python 3. It should be several years before another such dramatic change occurs, and any future enhancements
         will be developed with concern to avoid affecting an already-significant existing code base. Therefore, the material presented
         after this chapter isn’t likely to become dated any time soon.
      

      
      
      
      
2.1. Installing Python
      

      
      Installing Python is a simple matter, regardless of which platform you’re using. The first step is to obtain a recent distribution
         for your machine; the most recent one can always be found at www.python.org. This book is based on Python 3.6. If you have Python 3.5 or even 3.7, that’s fine. In fact, you should have little trouble
         using most of this book with any version of Python 3.
      

      
      
         
            
         
         
            
               	
            

         
      

      
         
         Having more than one version of Python
         
         You may already have an earlier version of Python installed on your machine. Many Linux distributions and macOS come with
            Python 2.x as part of the operating system. Because Python 3 isn’t completely compatible with Python 2, it’s reasonable to
            wonder whether installing both versions on the same computer will cause a conflict.
         

         
         There’s no need to worry; you can have multiple versions of Python on the same computer. In the case of UNIX-based systems
            like OS X and Linux, Python 3 installs alongside the older version and doesn’t replace it. When your system looks for “python,”
            it still finds the one it expects, and when you want to access Python 3, you can run python3 or idle. In Windows, the different versions are installed in separate locations and have separate menu entries.
         

         
      

      
         
            
         
         
            
               	
            

         
      

      
      Some basic platform-specific descriptions for the Python installation are given next. The specifics can vary quite a bit depending
         on your platform, so be sure to read the instructions on the download pages and for the various versions. You’re probably
         familiar with installing software on your particular machine, so I’ll keep these descriptions short:
      

      
      

      
         
         	
Microsoft Windows— Python can be installed in most versions of Windows by using the Python installer program, currently called python-3.6.1.exe.
            Download it, execute it, and follow the installer’s prompts. You may need to be logged in as administrator to run the install.
            If you’re on a network and don’t have the administrator password, ask your system administrator to do the installation for
            you.
         

         
         	
Macintosh— You need to get a version of Python 3 that matches your OS X version and your processor. After you determine the correct version,
            download the disk image file, double-click to mount it, and run the installer inside. The OS X installer sets up everything
            automatically, and Python 3 will be in a subfolder inside the Applications folder, labeled with the version number. macOS
            ships with various versions of Python as part of the system, but you don’t need to worry about that; Python 3 will be installed
            in addition to the system version. If you have brew installed, you can also use it to install Python by using the command brew install python3. You can find more information about using Python on OS X by following the links on the Python home page.
         

         
         	
Linux/UNIX— Most Linux distributions come with Python installed. But the versions of Python vary, and the version of Python installed
            may not be version 3; for this book, you need to be sure you have the Python 3 packages installed. It’s also possible that IDLE isn’t installed
            by default and that you’ll need to install that package separately. Although it’s also possible to build Python 3 from the
            source code available on the www.python.org website, additional libraries are needed, and the process isn’t for novices. If a precompiled version of Python exists for
            your distribution of Linux, I recommend using that. Use the software management system for your distribution to locate and
            install the correct packages for Python 3 and IDLE. Versions are also available for running Python under many other operating
            systems. See www.python.org for a current list of supported platforms and specifics on installation.
         

         
      

      
      
         
            
         
         
            
               	
            

         
      

      
         
         Anaconda: an alternative Python distribution
         
         In addition to the distribution of Python that you can get directly from Python.org, a distribution called Anaconda is gaining
            popularity, particularly among scientific and data science users. Anaconda is an open data science platform with Python at
            its core. When you install Anaconda, you get not only Python, but also the R language and a generous collection of preinstalled
            data science packages, and you can add many more by using the included conda package manager. You can also install miniconda,
            which includes only Python and conda, and then add the packages you need.
         

         
         You can get Anaconda or miniconda from www.anaconda.com/download/. Download the Python 3 version of the installer that matches your operating system, and run it according to the instructions.
            When that’s done, you’ll have a full version of Python on your machine.
         

         
         Particularly if your primary interest is in data science, you may find Anaconda to be a quicker and easier way to get up and
            running with Python.
         

         
      

      
         
            
         
         
            
               	
            

         
      

      
      
      
      
2.2. Basic interactive mode and IDLE
      

      
      You have two built-in options for obtaining interactive access to the Python interpreter: the original basic (command-line)
         mode and IDLE. IDLE is available on many platforms, including Windows, Mac, and Linux, but it may not be available on others.
         You may need to do more work and install additional software packages to get IDLE running, but doing so will be worthwhile
         because IDLE offers a somewhat smoother experience than the basic interactive mode. On the other hand, even if you normally
         use IDLE, at times you’ll likely want to fire up the basic mode. You should be familiar enough to start and use either one.
      

      
      
      2.2.1. The basic interactive mode
      

      
      The basic interactive mode is a rather primitive environment, but the interactive examples in this book are generally small.
         Later in this book, you learn how to easily bring code you’ve placed in a file into your session (by using the module mechanism).
         Here’s how to start a basic session on Windows, macOS, and UNIX:
      

      
      

      
         
         	
Starting a basic session on Windows— For version 3.x of Python, you navigate to the Python 3.6 (32-bit) entry on the Python 3.6 submenu of the Programs folder
            on the Start menu, and click it. Alternatively, you can directly find the Python.exe executable (for example, in C:\Users\myuser\AppData\Local\Programs\Python
            \Python35-32) and double-click it. Doing so brings up the window shown in figure 2.1.
            
            
            
            Figure 2.1. Basic interactive mode on Windows 10
            

            
            [image: ]

            
         

         
         	
Starting a basic session on macOS— Open a terminal window and type python3. If you get a “Command not found” error, run the Update Shell Profile command script located in the Python3 subfolder in the Applications folder.
         

         
         	
Starting a basic session on UNIX— Type python3 at a command prompt. A version message similar to the one shown in figure 2.1 followed by the Python prompt >>> appears in the current window.
         

         
      

      
      
         
            
         
         
            
               	
            

         
      

      
         
         Exiting the interactive shell
         
         To exit from a basic session, press Ctrl-Z (if you’re on Windows) or Ctrl-D (if you’re on Linux or UNIX), or type exit() at a command prompt.
         

         
      

      
         
            
         
         
            
               	
            

         
      

      
      Most platforms have a command-line-editing and command-history mechanism. You can use the up and down arrows, as well as the
         Home, End, Page Up, and Page Down keys, to scroll through past entries and repeat them by pressing the Enter key. This is
         all you need to work your way through this book as you’re learning Python. Another option is to use the excellent Python mode
         available for Emacs, which, among other things, provides access to the interactive mode of Python through an integrated shell
         buffer.
      

      
      
      
      2.2.2. The IDLE integrated development environment
      

      
      IDLE is the built-in development environment for Python. Its name is based on the acronym for integrated development environment (though of course, it may have been influenced by the last name of a certain cast member of a particular British television
         show). IDLE combines an interactive interpreter with code editing and debugging tools to give you one-stop shopping as far
         as creating Python code is concerned. IDLE’s various tools make it an attractive place to start as you learn Python. This
         is how you run IDLE on Windows, macOS, and Linux:
      

      
      

      
         
         	
Starting IDLE on Windows—For version 3.6 of Python, you navigate to the IDLE (Python GUI) entry of the Python 3.6 submenu of the All apps folder of
            your Windows menu, and click it. Doing so brings up the window shown in figure 2.2.
            
            
            
            Figure 2.2. IDLE on Windows
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Starting IDLE on macOS—Navigate to the Python 3.x subfolder in the Applications folder, and run IDLE from there.
         

         
         	
Starting IDLE on Linux or UNIX—Type idle3 at a command prompt. This brings up a window similar to the one shown in figure 2.2. If you installed IDLE through your distribution’s package manager, there should also be a menu entry for IDLE on the Programming
            submenu or something similar.
         

         
      

      
      
      
      2.2.3. Choosing between basic interactive mode and IDLE
      

      
      Which should you use: IDLE or the basic shell window? To begin, use either IDLE or the Python shell window. Both have all
         you need to work through the code examples in this book until you reach chapter 10. From there, I cover writing your own modules, and IDLE will be a convenient way to create and edit files. But if you have
         a strong preference for another editor, you may find that a basic shell window and your favorite editor serve you just as
         well. If you don’t have any strong editor preferences, I suggest using IDLE from the beginning.
      

      
      
      
      
      
2.3. Using IDLE’s Python shell window
      

      
      The Python shell window (figure 2.3) opens when you fire up IDLE. It provides automatic indentation and colors your code as you type it in, based on Python syntax
         types.
      

      
      
      
      Figure 2.3. Using the Python shell in IDLE. Code is automatically colored (based on Python syntax) as it’s typed in. Placing the cursor
         on any previous command and pressing the Enter key moves the command and the cursor to the bottom, where you can edit the
         command and then press Enter to send it to the interpreter. Placing the cursor at the bottom, you can toggle up and down through
         the history of previous commands by pressing Alt-P and Alt-N. When you have the command you want, edit it as desired and press
         Enter, and it will be sent to the interpreter.
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