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Preface




  Python, like me, was born in December of 1989. Although I’ve accomplished a great deal in the subsequent three decades, Python’s success is prolific. More people than ever before are picking it up to accomplish fascinating things in data science, machine learning, and more. Since I learned Python, this “second-best language for everything” has in reality been my first choice for many endeavors.




  I had a rather traditional path into programming through the Electrical Engineering and Computer Science Department at the University of Michigan. At that time, the coursework focused mainly on C++ and MATLAB—languages I continued to use in my first job out of school. I developed some shell scripting and SQL chops in my next position, processing big data for bioinformatics. I also started using PHP to work on a personal WordPress site from scratch.




  Although I was getting results (and cool ones, in some cases), none of the languages I was using resonated with me. But I was oblivious. I assumed that programming languages were purely means to an end, and they had little chance of being fun to work with. Around this time, a friend invited me to join him in a hackathon project to build a Ruby library.




  The world exploded with color, fruits tasted sweeter, and all that. The ease of using an interpreted language and the human-friendly syntax of Ruby really made me think about the tools I’d been using. Although I didn’t stick with Ruby for too long, I decided to give Python and the Django web framework a try for the next iteration of my personal site. It gave me the same joy and shallow learning curve I’d seen with Ruby, and I haven’t looked back since!




  Now that Python is recognized widely as a language of choice for many tasks, folks coming into software development don’t need to go through the trial and error process I did. New and interesting pathways into a career in software are opening up all around too. Despite these differences, I hope we can all share in the common experience of finding joy in programming with Python. I also hope this book can contribute to that joy.




  Come along on the wonderful Python journey I fell into somewhat haphazardly. I want to see you build a website, a data pipeline, or an automated plant-watering system. Whatever you fancy. Python’s got your back. Send photos and code samples of your projects to python-pro-projects@danehillard.com.
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About this book




  Practices of the Python Pro introduces several concepts that software developers in almost any language can use to improve their work. This would be a great book to read after learning the fundamentals of the Python language.




  
Who should read this book




  Practices of the Python Pro is for anyone in the early stages of their programming journey. In fact, people outside the software industry altogether who use software to supplement their work can find value in this book. The concepts contained in these pages will help readers build software that’s more maintainable, which in turn makes their software easier to collaborate on.




  In the sciences, reproducibility and provenance are important aspects of the research process. As more research comes to rely on software, code that people can understand, update, and improve is a major consideration. But college curricula are still catching up to this intersection of software with other disciplines. For those with limited experience in formal software development, this book provides a set of principles for producing shareable, reusable software.




  If you’re seasoned in object-oriented programming and domain-driven design, you may find this book too introductory for your benefit. On the other hand, if you’re relatively new to Python, software, or software design, give this book a try. There’s something in here for you.




  
How this book is organized: A roadmap




  Practices of the Python Pro consists of 11 chapters in 4 parts. Parts 1 and 2 provide discussion along with short examples and an occasional exercise. Part 3 builds on what you’ve learned in earlier chapters and contains a variety of exercises. Part 4 provides strategies for learning more, along with recommendations about what to try after reading this book.




  Part 1, “Why it all matters,” sets the stage for Python’s rise to fame and why software design is valuable.




  




  

    	
Chapter 1 covers some recent history of Python and why I enjoy developing Python programs. It goes on to explain software design, why it’s important, and how it manifests in your day-to-day work.


  




  Part 2, “Foundations of design,” covers the high-level concepts that underpin software design and development.




  




  

    	
Chapter 2 covers separation of concerns, a fundamental activity that provides a basis for several others in the book.




    	
Chapter 3 explains abstraction and encapsulation, showing you how hiding information and providing simpler interfaces to more complex logic helps you keep a handle on your code.




    	
Chapter 4 prompts you to think about performance, covering different data structures, approaches, and tools to help you build speedy programs.




    	
Chapter 5 teaches you about testing your software, using a variety of approaches, from unit testing to end-to-end testing.


  




  Part 3, “Nailing down large systems,” walks you through building a real application using the principles you’ve learned.




  




  

    	
Chapter 6 introduces the application you’ll build in the book and provides exercises for creating a program’s foundation.




    	
Chapter 7 covers the concepts of extensibility and flexibility and includes exercises that add extensibility to the application.




    	
Chapter 8 helps you understand class inheritance, providing recommendations about where and when it should be used. It continues on with exercises that examine inheritance in the application you’re building.




    	
Chapter 9 steps back a bit, introducing tools and an approach for keeping code from growing too large as you go along.




    	
Chapter 10 explains loose coupling, providing some final exercises to reduce the coupling in the application you’re building.


  




  Part 4, “What’s next?” gives you some recommendations for how and what to learn next.




  




  

    	
Chapter 11 shows you how I map out new learning material and gives you a few areas of study to try if you’re interested in going deeper into software development. I recommend reading Practices of the Python Pro from cover to cover, though you may choose to skip chapters in parts 1 and 2 if you’re familiar with the material. Part 3 is best read in order so you can go through the exercises in a linear fashion. There’s an appendix that will help you install Python, should you need it:




    	The appendix covers which version of Python you should install, along with the most common approaches folks use to install it on their systems.


  




  
About the code




  You can get the full source code for the book’s examples and exercises in the book’s repository on GitHub (https://github.com/daneah/practices-of-the-python-pro). Alternatively, you can visit the book’s homepage (www.manning.com/books/practices-of-the-python-pro) and click Source Code to download the code.




  This book contains many examples of source code, both in numbered listings and in line with normal text. In both cases, source code is formatted in a fixed-width font like this to separate it from ordinary text.




  In many cases, the original source code has been reformatted; we’ve added line breaks and reworked indentation to accommodate the available page space in the book. In rare cases, even this was not enough, and listings include line-continuation markers (å). Additionally, comments in the source code have often been removed from the listings when the code is described in the text. Code annotations accompany many of the listings, highlighting important concepts.




  For each chapter, the code is organized into Python modules that are referenced in the text. In general, you’re expected to write your own version of the code and use the provided source only to check your work. In part 3, the projects in each chapter build on the code from previous chapters, but each chapter provides a full working copy of the source.




  All code in this book is written in Python 3, and more specifically is intended to work with Python 3.7+. Most of the code could be made to work on earlier versions without much fuss, but consider installing a relatively new version of Python for use with this book.




  
liveBook discussion forum




  Purchase of Practices of the Python Pro 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://livebook.manning.com/#!/book/practices-of-the-python-pro/discussion. You can also learn more about Manning’s forums and the rules of conduct at https://livebook.manning.com/#!/discussion.




  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 is not a commitment to any specific amount of participation on the part of the author, whose contribution to the forum remains voluntary (and unpaid). We suggest you try asking the author some challenging questions lest his 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




  Dane Hillard is currently a lead web application developer at ITHAKA, a nonprofit in higher education. His prior experience includes building inference engines for telemetry data and ETL pipelines for bioinformatics applications.




  Dane’s first forays into programming included creating custom styling for his MySpace page, scripting for the Rhinoceros 3D modeling application, and making custom skins and weapons for the MS-DOS game Liero. He enjoys creative coding and is actively seeking ways to combine his loves of music, photography, food, and software.




  Dane has spoken at Python and Django conferences internationally and plans to continue until someone asks him to stop.




  
About the cover illustration




  
Saint-Sauver





  The figure on the cover of Practices of the Python Pro is captioned “Homme Finnois,” or “Finnish Man.” The illustration is taken from a collection of dress costumes from various countries by Jacques Grasset de Saint-Sauveur (1757–1810), titled Costumes de Différents Pays, published in France in 1797. Each illustration is finely drawn and colored by hand. The rich variety of Grasset de Saint-Sauveur’s collection reminds us vividly of how culturally apart the world’s towns and regions were just 200 years ago. Isolated from each other, people spoke different dialects and languages. In the streets or in the countryside, it was easy to identify where they lived and what their trade or station in life was just by their dress.




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




  At a time when it is 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 Grasset de Saint-Sauveur’s pictures.




  




  Part 1. Why it all matters




  When you set out to learn new topics, it’s important to consider the big picture, to frame and focus your thinking. The first part of this book will familiarize you with Python’s importance in modern software development, and it will provide a framework for understanding the value of software design principles and practices in furthering your career in programming.




  Whether you’re new to programming, looking for the next language you’d like to learn, or trying to advance your skills to tackle bigger projects, this part of the book should convince you that Python is a great choice.




  




  Chapter 1. The bigger picture




  This chapter covers




  




  

    	Using Python in complex software projects




    	Getting familiar with the high-level process of software design




    	Recognizing when you should invest in design


  




  I’m glad you picked up this book; it means you’d like to take the next step with software development. Maybe you’re looking to enter the software industry, or maybe you’re looking to use software to supplement your work. Maybe you’ve even been paid to write software before. Congratulations—you’re already a pro! Coding like a pro just means learning the concepts and strategies that will help you build and maintain big software for the long term.




  By reading on, you’re committing yourself to learning how Python can help you think big and go from writing utility scripts to writing complex software. I’ll help you lay a foundation on which you can construct your software development skills.




  Throughout your career, you will likely be exposed to ever-increasing software complexity. That software could be something you build over time, or it could very well be an existing heap of code thrust upon you at the most inopportune moment. Whatever the case, you’ll want to have a suite of utilities at your disposal so you can be prepared to make sense of it.




  By reading this book, you’ll gain experience and familiarity with how complex software systems work so that you can use that expertise to improve upon them. You’ll be learning how to envision these kinds of systems before building them to minimize surprises and risks. Once you’re through with this book, you should be able to dive headlong into things that you’re confused or anxious about now with a newfound enthusiasm.




  You’ll learn about putting the complexities of your code into easy-to-understand, reusable wrappers. You’ll make sure your code is neatly organized by its purpose so you can remember what’s what. These tools will help you help yourself and become more productive in your projects, both new and old!




  I’m going to use Python as the vehicle for the examples in this book. Python has been my favorite programming language for some time now, and I hope it’s one of yours too. If you haven’t had a chance to get to know Python much yet, take the time to do that first. The Quick Python Book, third edition, by Naomi Ceder (Manning, 2018), is a great place to get started.




  All examples in this book are written with a recent version of Python 3 in mind. I strongly recommend you install Python 3 before proceeding. See the appendix if you need some guidance on the installation process.




  

    

      

    



    

      

        	

      


    

  




  

    The great divide



    Are you using Python 2 or Python 3? A sizable number of people are still using Python 2, even though Python 3 came onto the scene a while ago—quite a while ago, in 2008. To put that in perspective, Flo Rida’s “Low” and Alicia Keys’ “No One” were at the top of the charts that year.




    Python 3 brought with it several backward-incompatible changes whose effects are still being felt today. Many of these changes have been backported to later versions of Python 2 to ease the transition. Developers on large projects using Python 2 have some hurdles to overcome, but some people seem to be taking their Python 2 software to the grave with them.


  




  

    

      

    



    

      

        	

      


    

  




  If you need a bit of convincing about why Python is a good choice of language, read on a bit further.




  
1.1. Python is an enterprise language




  The Python programming language has been treated historically as a scripting language. Developers perceived its performance and applicability negatively, choosing other languages for their enterprise software needs. Python was used for small data-processing jobs or personal tools, but enterprise software was still a job for languages like Java, C, or SAS.




  1.1.1. The times they are a-changin’




  Over the last few years, the notion that Python couldn’t stand up to enterprise use has shifted dramatically. Python is now being applied to nearly every discipline out there, from robotics to machine learning to chemistry. Python has powered some of the most successful internet companies of the last decade and doesn’t show any signs of slowing.




  1.1.2. What I like about Python




  Python is a breath of fresh air. Like many of my friends and colleagues, I learned a great deal of C++ in school, along with a bit of MATLAB, Perl, and PHP. I built my first website in PHP and even tried a Java Spring version at one point. PHP and Java are, as many successful companies will attest, perfectly capable languages in this arena, but they didn’t click with me for some reason.




  I found that Python excelled in its syntax; this is often cited as one reason for its accelerating popularity. The syntax comes closer to written English than other languages, and as a result it can be more approachable for those new to programming, as well as for people who don’t like the verbosity of other languages. I’ve seen people light up with joy when asking Python to print('Hello world!') and seeing it do exactly that. Even now I will occasionally have one of those moments when I uncover a standard library module I didn’t know about before.




  Python is readable. This translates to faster development even for fairly seasoned developers. Hui Ding, an engineer at Instagram, astutely points out that “Performance speed is no longer the primary worry. Time to market speed is.”[1] Python enables rapid prototyping and, as you’ll see later on, the ability to solidify software into a robust, maintainable codebase. This is what I like about Python.




  

    1




    

      Michelle Gienow, “Instagram Makes a Smooth Move to Python 3,” The New Stack, http://mng.bz/Ze0j. This is a great write-up on Instagram’s transition from Python 2 to Python 3.

    




    


  




  
1.2. Python is a teaching language




  In 2017, Stack Overflow revealed that, in high-income countries, questions related to Python made up more than 10% of all questions on the platform, surpassing all other major programming languages.[2] Python is the fastest growing programming language today, which is why it’s a handy teaching tool. The thriving developer community and wealth of information available online mean that it will be a safe choice for the next several years.
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      See David Robinson, “The Incredible Growth of Python,” Stack Overflow Blog, http://mng.bz/m48n.

    




    


  




  Throughout this book, I’ll assume you have a foundational knowledge of Python syntax, data types, and classes. You’ve seen it and played with it, but you don’t need to have won awards with it. (Do they have those?). Anyone with a bit of programming under their belt and a few hours of learning and using Python on their own should have no problem with the code in this book. You’re going to go through this book with Python as the conduit for designing bigger, better software. That being said, what you learn here will, with any luck, be applicable to any language you choose to use. You’ll find that many software design concepts transcend any particular technology.




  
1.3. Design is a process




  Although the word design often describes a tangible outcome, the value of design is in the process of arriving at that outcome. Consider fashion designers. Their goal is ultimately to create pieces that will end up in the hands of the people wearing them. For the designer to reach customers with the next great trend, though, a lot of steps—and people—are involved (see figure 1.1).




  Figure 1.1. The workflow for a fashion designer. The designer works with a number of other people to get the job done.




  [image: ]




  Designers usually work with a fabric supplier to source the right materials for the look, fit, and texture they want. Once they’ve designed a piece, they work with a patterner to get different sizes made. Once they produce the pieces, they’re sent through fulfillment to retail stores where customers can finally buy the clothing. This can take months!




  As in fashion, art, and architecture, design in software is the process of sketching out the plans for a system so that it can be executed for maximum effect. In software, these plans help us understand the flow of data and the pieces of the system operating on that data. Figure 1.2 shows a high-level diagram of an e-commerce workflow, outlining how a user would progress through the steps.




  Figure 1.2. The workflow for an e-commerce website. The system performs a number of activities to get the job done.
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  A customer looking to buy something online usually logs in, enters their shipping information, and pays for the item. This creates an order for the company to process and ship. Workflows like these require a great deal of design to nail down. The software that runs these systems tackles complex rules, error-state checking, and more. And it has to do it all without missing a beat, because users are sensitive to errors. They might abandon or even actively speak out against a product that isn’t working well for them.




  1.3.1. The user experience




  Workflows that appear concise and clear often take a lot of work to create. Creating software that works smoothly for all use cases requires market research, user testing, and robust design. Some products work well for the intended use case, but companies may find after release that users are doing something totally unexpected with the product. The software may work for that use case, but it wasn’t optimized for it. There may be gaps in the design that need to be considered.




  When software works well, we hardly notice. People using software products like to have a frictionless experience, and developers working on software like it too. Working with code that hasn’t been maintained can lead to frustration, and not knowing how to fix it can lead to anger! Take a deep breath.




  

    

      

    



    

      

        	

      


    

  




  

    Friction



    Imagine ice skating at the local hockey rink. When you get on the ice right after the Zamboni finishes smoothing it out, skating requires little effort. You can lean into each step just a little, letting the skate do the work. After some time, everyone’s skates start to cut up the ice. It gets more difficult to glide; you have to push hard into each step.




    Friction in a user experience is a lot like the rough ice. The user may still be able to accomplish what they’re trying to do, but that doesn’t mean it’s fun. A frictionless experience is one that guides users along lightly, to the point that they hardly notice they’re doing work.


  




  

    

      

    



    

      

        	

      


    

  




  Say you’ve been tasked with updating the reporting software at your company. It’s currently using comma-separated values (CSV) in its export files, but users have been talking about how much they like tab-separated values (TSV). You think, “I’ll just go update the delimiter in the output function to a tab instead of a comma!” Now imagine opening up the code to find that the lines of output are all being built up like so:


  print(col1_name + ',' + col2_name + ',' + col3_name + ',' + col4_name)

print(first_val + ',' + second_val + ',' + third_val + ',' + fourth_val)




  To change the output from CSV to TSV, you’d have to make sure you changed the comma to a tab in six places. This leaves some room for human error; maybe you saw the first line printing the header but missed the line printing the data rows. To make this more friendly to the next developer who uses the code, you can store the delimiter value in a constant and make use of it where needed. You could also use a Python function to make building the string easier on yourself. Then, when users decide they like the commas better after all, the change could be made in just one place:


  DELIMITER = '\t'

print(DELIMITER.join([col1_name, col2_name, col3_name, col4_name]))

print(DELIMITER.join([first_val, second_val, third_val, fourth_val]))




  By sitting down and thinking through the system at a high level, you’ll start to notice rough areas you didn’t see before, or realize that certain assumptions you had aren’t accurate. You’ll surprise yourself more than once, and this kind of enlightenment can motivate you to keep at it. Once you start seeing repeated patterns and common mistakes, you can start recognizing which thorns can be pulled out. It can be quite therapeutic.
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