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foreword


  Everyone starts their Python journey in a different place. Regardless of how you start, you’ll eventually start working your way upstream to experience new sights and sounds. As the river narrows and the trees thicken, you may even start to think about how to deliver a Python application to others. There you find hulls of shattered projects around the entrance to a hidden cavern at the river's headwaters. Suddenly you hear a hollow voice ask, “What’s your favorite packaging tool?” right before you’re flung into a chasm.


  Python has something for everyone—and you’ll usually find it on the Python Package Index (https://pypi.org). PyPI brings about new challenges as you start to worry about installation, dependencies, environments, and other important matters related to using your software in the real world. This is where new open source packages are created and maintained. This is the starting point for this much-needed book.


  A quiet secret of most Python books is that nobody really wants to talk much about packaging (and I speak from experience). Oh, books are more than happy to talk about modules and packages in terms of software organization. A book might even provide a simple skeleton of a basic package that you can give away. However, the actual process of making a production-grade downloadable package is often “left as an exercise.” As such, this book occupies a unique niche as it directly tackles this specific problem.


  Even though most Python users might not be inclined to release a public package, they still often have to deliver Python code to others, and doing so can introduce considerable challenges. Much of this is a natural consequence of the complexity of the ecosystem. Python packages often involve much more than just Python. For example, they might include a mix of programming languages such as Python, C, C++, Fortran, and Rust. Packages can run in any number of operating environments such as Linux, Mac, Windows, or more recently, Web Assembly. Factor in the problem of dealing with compatibility across multiple Python versions, package dependencies, and the ever-shifting landscape of package management tools, and the problems only seem to compound.


  Before writing this foreword, I had one simple question to ask—can I use the knowledge from this book to modernize some of my own projects? I’ve been involved with Python for over twenty-five years. Over that time, I’ve released and maintained several small packages. However, this has always been a part-time endeavor. Honestly, I’ve generally aspired to do the least amount of work possible when it comes to packaging. This means that I come here with a certain amount of skepticism, old-timer inertia, and no advice to offer with respect to packaging “best practices,” because I just wouldn’t know.


  I’m pleased to report that I learned a lot from this book. First, it takes a wholly modern approach to the current tooling that surrounds packaging. Second, it provides a lot of background related to the problems faced by package developers before presenting practical solutions to those problems. Also, I learned several new tricks related to some of the tools I was already using (e.g., pytest, coverage, etc.). Finally, you will even find advice on creating and managing a community for your project.


  All of this said, this is not necessarily an “easy” book. Even with the modern treatment, there is still no one-size-fits-all approach to packaging. You might find yourself trying different approaches and adapting the book in your own way. I think the key is to keep an open mind and to think of this book as a practical guide to what’s possible. In doing so, I think you’ll find it to be a useful source of inspiration.


  —David Beazley (https://www.dabeaz.com), Author of Python Distilled


  
preface


  I started working at ITHAKA in autumn of 2014. The team had been working tirelessly to break free of a proprietary content management system with a months-long release cycle that made it difficult to change quickly. This effort paid off handsomely, birthing a new delivery platform that could stay apace with our desired agility.


  The frontend group invested in the Django web framework for new user-facing development on JSTOR (https://www.jstor.org), a choice that had a role in my coming aboard. The team also made early investment in supporting the project with installable Python packages, which proved helpful as our product offerings fragmented while retaining shared core functionality. The business domain around our content and access models was complex; these packages put useful boundaries and reusability around them. Despite taking this concept in a strong direction, we still suffered a few shortcomings.


  We weren’t operating a private package repository, so all our packages had to be installed from our version-control system. There was no semantic versioning, and the Git commit hashes didn’t provide much insight or management of expectations around what changed between versions. We didn’t maintain changelogs—commit messages were our medium of change management.


  In the ensuing years, our investment in Django and Python evolved to many thousands of lines of code serving most of the traffic on JSTOR. Our packages grew in size and number, and the friction of our packaging story created cow paths. We’d pulled our packages to live alongside our application code, forsaking the ability to opt into changes for the relative ease of seeing changes reflected immediately during development. Code landed wherever was easiest.


  This paradigm shifted when the core infrastructure group invested in first-class support for private packaging. Seeing this new capability and diagnosing the organizational structure we had, I sought to understand how we could leverage continuous integration and standardization to maintain our agility while improving quality and regaining the ability to opt into changes.


  The apiron project (https://github.com/ithaka/apiron) was the first effort to adopt new packaging practices and went on to become ITHAKA’s first actively developed open source project intended for third-party use. As the benefits of this packaging workflow became increasingly clear, we adopted the process widely. Today, ITHAKA’s frontend group maintains over two dozen Python packages supporting a similar volume of applications.


  ITHAKA’s mission is to improve access to knowledge, and I hope this book does its part, opening your eyes in some places and enabling things you’ve hoped and dreamed of in others. Although practical, I also hope you’ll come away with some theoretical and philosophical tools to help you and your teams become significantly more productive with automation and repeatable process. It may take a turn here or there that you disagree with, and that’s lovely—it’s a chance for feedback into the collective knowledge we as creators are always iterating within. I hope you enjoy and benefit and disagree and critique.


  You can reach me any time with questions, success stories, and debate at pubpypack@danehillard.com.
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about this book


  Publishing Python Packages introduces several aspects specific to Python packaging along with several concepts applicable to almost any language that, together, can make teams and individuals more productive in software delivery. DevOps teams, product teams, and site reliability teams alike can find new practices and tools to refine their work. If you hope to automate, standardize, and orchestrate as much of the life cycle of your Python projects as possible, this could be the book for you.


  
Who should read this book?


  Publishing Python Packages is for anyone already familiar with Python who wants to share their code—with their friends, their team, or the world. The practices contained in this book are specifically chosen to be manageable by one person but scalable to a team of almost any size. Collaboration is the key to effective software development, so these practices tend toward removing the tedium so you can focus on proper communication through code and prose.


  As software continues to grow in the scientific community, packaged software is an increasingly valuable commodity. Successful open source projects have been highlighted in recent milestones as big as landing on Mars and imaging black holes. Whether you’re looking to create the next big thing or simply want to make sure your lab PI can verify the code you used to generate your results, repeatable process is key.


  If you haven’t worked with software quality tools like unit testing and linting before, this book can help you expand on light introductions to automate the work and help you grow your quality checks into a rich automated suite. You can spend your time thinking about how to catch problems before they arise instead of putting out fires.


  
How this book is organized: a roadmap


  Publishing Python Packages consists of 11 chapters organized in four parts. Part 1 covers the inherent value of packaging software of any kind. Part 2 takes you through building a working package with most of the bells and whistles it might need. Part 3 launches you into the automation and maintenance needs of highly collaborative projects. Part 4 shows you how to repeat this process and scale your user and contributor base.


  Part 1, “Foundations,” sets the stage for Python packaging and gets you in the right mindset as you start to build your own package by covering the following areas:


  
    	
      Chapter 1 covers how packaging came into being and why it’s still just as valuable today for sharing software. It may broaden your thinking about what counts as a package, and you’ll start to see that packages target many audiences.

    


    	
      Chapter 2 covers getting started with the tools from the appendices that you can use for product packaging work.

    


    	
      Chapter 3 shows you the underpinnings of what it means to be a Python package, including the files and metadata involved and how they flow through the process.

    

  


  Part 2, “Creating a viable package,” grows your minimal Python package into something with real behavior you can expand upon after you finish the book:


  
    	
      Chapter 4 shows you how to incorporate third-party dependencies, command-line interfaces, and non-Python extensions into a package.

    


    	
      Chapter 5 introduces unit-testing tools for orchestrating your unit-testing activities to ensure quality in your software behavior.

    


    	
      Chapter 6 builds further on quality, incorporating checks for common bugs, type safety, and consistent code formatting.

    

  


  Part 3, “Going public,” suggests practices you can adopt anywhere but that are especially useful for collaborating with others:


  
    	
      Chapter 7 shows you the power of automation and continuous integration principles, helping you think about how you can create tight feedback loops for contributors.

    


    	
      Chapter 8 covers the importance of documentation and shows how to integrate an automated documentation build system that covers both code and prose.

    


    	
      Chapter 9 offers practices for keeping a Python package up to date on a regular basis with minimal effort so you can avoid accumulating technical debt.

    

  


  Part 4, “The long haul,” answers questions about where to go next now that you have a new skillset:


  
    	
      Chapter 10 helps you turn the practices you learned in earlier chapters into a repeatable project template for use in future projects.

    


    	
      Chapter 11 offers practices for building a community of users, contributors, and maintainers around your projects that thrives on the clear processes from earlier chapters.

    

  


  I recommend reading Publishing Python Packages from cover to cover. Each new chapter builds on the last with exciting milestones along the way.


  Additionally, the following appendices will help you install tooling that makes working with packaging much more enjoyable in my experience:


  
    	
      Appendix A helps you install tools that make it easier to install multiple versions of Python—and other languages—and invoke the various Python interpreters and virtual environments you create in your travels.

    


    	
      Appendix B helps you install project-agnostic tools that are needed for the project in the book, but which can boost your productivity on most any Python project.

    

  


  
About 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. Sometimes code is also in bold to highlight code that has changed from previous steps in the chapter, such as when a new feature adds to an existing line of code.


  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 (➥). 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.


  You can get executable snippets of code from the liveBook (online) version of this book at https://livebook.manning.com/book/publishing-python-packages. The complete code for the examples in the book is available for download from the Manning website at www.manning.com, and from GitHub at http://mng.bz/69A5.


  For each chapter, the code reflects the full state of the package as it stands at the end of the chapter. I arrived at this choice carefully—because packaging configuration requires precise syntax and values in a number of files, it can be more difficult to get right than even regular programming. To minimize your chances of frustration, I believe this is the best reference compared to organizing the code by listing.


  Because packaging practices can and do change, I’ll provide updated versions of this code companion over time. I’ll maintain those separate from the code that accompanies this edition to minimize confusion, and I’ll provide links to them from the code companion as they’re available.


  
liveBook discussion forum


  Purchase of Publishing Python Packages includes free access to liveBook, Manning’s online reading platform. Using liveBook’s exclusive discussion features, you can attach comments to the book globally or to specific sections or paragraphs. It’s a snap to make notes for yourself, ask and answer technical questions, and receive help from the author and other users. To access the forum, go to https://livebook.manning.com/book/publishing-python-packages/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 for as long as the book is in print.
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Part 1. Foundations


  Software packaging is perhaps the most important achievement in bringing applications and behavior to the consumer market. Packages let us reuse others’ work in our projects, install apps on our phones, and more. Without packaging, our decreased productivity would still have us in the dark ages of software development.


  Whether you’re already a maintainer of a Python package or just getting started with packaging, a solid understanding of packaging concepts will put you in the right mindset as you work through this book and other projects. This part covers what packaging is, what you’ll need to get started with your own Python package, and what constitutes a minimal working package.


  
1 The what and why of Python packages


  This chapter covers


  
    	
Packaging code to make it more accessible to others


    	
Using packages to make your own projects more manageable


    	
Building Python packages for different platforms

  


  Imagine that you’ve written a groundbreaking piece of Python software for use in self-driving cars. Your latest work is going to change the world, and you want as many people using it as possible. You’ve convinced CarCorp to use your solution, and they want to retrieve the code to get started with it.


  When CarCorp calls to ask how to install and use your code, you go through all the gory details of copying each file to the right directory, making some files executable so they can be run as commands, and so on. Because you wrote the software, this is all second nature to you. To your surprise, the developers on the other end of the phone are a bit lost. What happened?


  You’ve discovered the chasm that often exists between those who create software and those who use it. These days, people are used to visiting the app store on their iPhone when they need something new. You have a bit of work to do if you want to improve the user experience of your software!


  In this book, you’ll learn how distributing your Python project as an installable package can make it more accessible to others. You’ll also learn how to create a repeatable process for managing your projects, reducing the effort you’ll spend maintaining them, so you can focus on your real aspiration: to change the world. You’ll do all this by building a real project using some popular packaging tools and automating several aspects of the process. Although the Python community has developed standards for some areas of packaging, the One True Way© of doing things has not yet emerged. Nor may it ever do so!


  Even if you’ve created or published a Python package before, you’ll find something in this book for you. The suggestions and tools you’ll learn in this book are time-tested approaches to some of the more loosely defined packaging practices. Python packaging has a messy history and many current alternative options, so in addition to seeing and using the tools available now, you’ll also learn the methodology behind how they work to continue adapting as the landscape matures. To that end, it’s important to first understand why software is packaged at all.


  
1.1 What is a package, anyway?


  To save your relationship with CarCorp, you promise to come back in a few weeks with an overhauled process that will help them install your software in a snap. You know that some of your favorite Python code, like pandas and requests, are available as packages online, and you want to provide the same ease of installation to your own consumers.


  Packaging is the act of archiving software along with metadata that describes those files. Developers usually create these archives, or packages, with the intent of sharing or publishing them.


  Important The Python ecosystem uses the word package for two distinct concepts. The Python Packaging Authority (PyPA ) differentiates the terms in the Python Packaging User Guide (https://packaging.python.org) as follows:


  
    	
      Import packages organize multiple Python modules into a directory for discovery purposes (http://mng.bz/wypg).

    


    	
      Distribution packages archive Python projects to be published for others to install (http://mng.bz/qoNz).

    

  


  Import packages aren’t always distributed in an archive, though distribution packages often contain one or more import packages. Distribution packages are the main subject of this book and will be disambiguated from import packages where necessary to avoid confusion.


  With a probably infinite number of ways to roll software and its metadata together, how do maintainers and users of that software manage expectations and reduce manual work? That’s where package management systems come in. 


  
1.1.1 Standardizing packaging for automation


  Package management systems, or package managers, standardize the archive and metadata format for software packages in a particular domain. Package managers provide tools to help consumers install dependencies at the project, programming language, framework, or operating system level. Most package managers ship with a familiar set of instructions to install, uninstall, or update packages. You may have used some of the following package managers:


  
    	
      pip (https://pip.pypa.io)

    


    	
      conda (https://docs.conda.io)

    


    	
      Homebrew (https://brew.sh/)

    


    	
      npm (https://www.npmjs.com/)

    


    	
      asdf (https://asdf-vm.com/)

    

  


  
    The early days of package management


    Although developers had been packaging their code informally for some time, it wasn’t until package management systems became widely available in the early 1990s that this approach took off (see Jeremy Katz, “A Brief History of Package Management,” Tidelift, http://mng.bz/7ZG4).


    The ability to declaratively define project dependencies proved a boon to developer productivity by abstracting away a major area of legwork in managing software projects.

  


  Software repositories standardize packaging further by acting as centralized marketplaces to publish and host packages that others can install (see figure 1.1). Many programming language communities provide an official or de facto standard repository for installing packages. PyPI (https://pypi.org), RubyGems (https://rubygems.org/), and Docker Hub (https://hub.docker.com/) are a few popular software repositories.


  
    [image: ]


    Figure 1.1 Packages, package managers, and software repositories are all critical to sharing software.

  


  If you own a smartphone, tablet, or desktop computer and you’ve installed apps from an app store, that’s packaging at work. Packages are software bundled together with metadata about that software, and that’s precisely what an app is. Software repositories host software that people can install, and that’s what an app store is.


  So, packages are software and metadata rolled together in an agreed-upon format, codified in the relevant package management system. At a more granular level, packages also typically include a way to build the software on a user’s system, or they may provide several prebuilt versions of the software for a variety of target systems. 


  
1.1.2 The contents of a distribution package


  Figure 1.2 shows some of the files you might choose to put in a distribution package. Developers often include the source code files in a package, but they can also provide compiled artifacts, test data, and whatever else a consumer or colleague might need. By distributing a package, your consumers will have a one-stop shop to grab all the pieces they need to get started with your software.
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    Figure 1.2 A package often includes source code, a makefile for compiling the code, metadata about the code, and instructions for the consumer.

  


  Distributing noncode files is an important capability. Although the code is often the reason to distribute anything in the first place, many users and tools depend on the metadata about the code to differentiate it from other code. Developers usually specify the name of a software project, its creator(s), the license under which it can be reused, and so on in the metadata. Importantly, the metadata often includes the version of the archive to distinguish it from previous and future publications of the project.


  
    The early days of sharing software


    For more than a decade after the Unix operating system first became available, sharing software between teams and individuals remained a largely manual process. Downloading source code, compiling it, and contending with the artifacts of the compilation were all left up to the person trying to use the code. Each step in this process introduced opportunities for failure due to human error and architectural or environmental differences between systems. Tools like Make (https://www.gnu.org/software/make/) removed some of this variation from the process but stopped shy of package version, dependency, and installation management.

  


  Now that you’re familiar with what goes into a package, you’ll learn how this approach to sharing software solves specific problems in practice. 


  
1.1.3 The challenges of sharing software


  Your call with CarCorp is growing tense, and you realize you forgot to have them install all your project’s dependencies first. You back up a few steps and navigate them through the dependency installation. Unfortunately, you forgot to check which version you’ve been using for one of your major dependencies, and the latest version doesn’t seem to work. You walk them through installing each previous version until you finally find one that works. Crisis narrowly averted.


  As you develop increasingly complex systems, the effort to make sure you’ve installed the required version of each dependency correctly grows quickly. In the worst cases, you might reach a point where you need two different versions of the same dependency, and they can’t coexist. This is affectionally known as “dependency hell.” Detangling a project from this point can prove challenging.


  Even without running into dependency hell, without a standardized approach to packaging, it can be difficult to share software in a standard way so that anyone, anywhere knows what other dependencies they need to install for your project. Software communities create conventions and standards for managing packages, codifying those practices into the package management systems you use to get your work done.


  Now that you understand why packaging is good for sharing software, read on to learn about some of the advantages that packaging can provide even if you aren’t always making your software publicly available. 


  
1.2 How packaging helps you


  If you’re new to packaging, it may seem so far like it’s mainly useful for sharing software with people across the globe. Although that’s certainly a good reason to package your code, you may also like some of the following benefits that packaging brings when developing software:


  
    	
      Stronger cohesion and encapsulation

    


    	
      Clearer definition of ownership

    


    	
      Looser coupling between areas of the code

    


    	
      More opportunity for composition

    

  


  The following sections cover these benefits in detail.


  
1.2.1 Enforcing cohesion and encapsulation through packaging


  A particular area of code should generally have one job. Cohesion measures how dutifully the code sticks to that job. The more stray functionality is floating around, the less cohesive the code is.


  You’ve probably used functions, classes, modules, and import packages to organize your Python code (see Dane Hillard, “The Hierarchy of Separation in Python,” Practices of the Python Pro, Manning Publications, 2020, pp. 25–39, http://mng.bz/m2N0). These constructs each place a kind of named boundary around areas of code that have a particular job. When done well, naming communicates to developers what belongs inside the boundary and, importantly, what doesn’t.


  Despite best efforts, names and people are rarely perfect. If you put all your Python code in a single application, chances are some code will eventually seep into areas it doesn’t belong. Think about some of the larger projects you’ve developed. How many times did you create a utils.py or helpers.py module containing a grab bag of functionality? The boundaries you create with a function or a module are readily overcome. These “utility” areas of the code tend to attract new “utilities,” with the cohesion trending down over time.


  Imagine that your self-driving car system can use lidar (https://oceanservice.noaa.gov/facts/lidar.html) as one type of input. CarCorp’s vehicles don’t include lidar sensors. Being the diligent developer you are, you create a lidar-specific part of the code base to separate it from other concerns. Although assessing naming and regularly refactoring the code base can keep cohesion higher, it’s also a maintenance burden. Distribution packages increase the barrier to adding code where it may not belong in the first place. Because updating a package necessitates going through a cycle of packaging, publishing, and installing the update, it prompts developers to think more deeply about the changes they make. You will be less likely to add code to a package without explicit intent that’s worth the investment of the update cycle.


  Creating cohesion and packaging a cohesive area of code is a gateway into encapsulation. Encapsulation helps you build the right expectations with your consumers about how to interact with your code by defining whether and how the code’s behavior is exposed. Think of a project you built and shared with someone to use. Now think about how many times you changed your code, and how many times they had to change their code in turn. How frustrating was it for them? How about for you? Encapsulation can reduce this kind of churn by better defining the API contract that’s less subject to change. Figure 1.3 shows how you might create multiple packages out of cohesive areas of code.
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    Figure 1.3 Packaging can reduce unexpected interdependence between areas of code by introducing stronger boundaries.

  


  You might’ve felt frustration in the past when you found that a piece of code meant only for use internal to a module was being used widely throughout the code. Each time you update that “internal” code, you need to update usages elsewhere. This high-churn environment can lead to bugs when you don’t propagate a change everywhere, leaving you or your team that much less productive.


  Well-encapsulated, highly cohesive code will change rarely, even when used widely. This kind of code is sometimes labeled “mature.” Mature code is a great candidate for distributing as a package because you won’t need to republish it frequently. You can get a start in packaging by extracting some of the more mature code from your code base and then use what you know about cohesion and encapsulation to bring less mature code up to snuff. 


  
1.2.2 Promoting clear ownership of code


  Teams benefit from clear ownership over areas of code. Ownership often goes beyond maintaining the behavior of the code itself. Teams build automation to streamline unit testing, deployment, integration testing, performance testing, and more. That’s a lot of plates to keep spinning at once. Keeping the scope of a bounded area of code small so that a team can own all these aspects will ensure the code’s longevity. Packaging is one tool for managing scope.


  The encapsulation you create through packaging code enables you to develop automation independent of other code. As an example, automation for a code base with little structure may require you to write conditional logic to determine which tests to run based on which files changed. Alternatively, you might run all the tests for every change, which can be slow. Creating packages that you can test and publish independently of other code will result in clearer mappings from source code to test code to publication code (see figure 1.4).
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    Figure 1.4 Teams can take full ownership over individual packages, defining how they want to manage the development, testing, and publishing life cycle.

  


  A clear delineation of purpose for a package makes it likelier to have a clear delineation of ownership. If a team isn’t sure what they’re committing to by taking ownership of some code, they’re going to be wary. Try providing a package with a clear scope, story, and operator’s manual to see how the mood shifts. 


  
1.2.3 Decoupling implementation from usage


  You may have heard the term loose coupling used to describe the level of interdependence between areas of code.


  Definition Coupling is a measure of the interdependence between areas of code. Loosely coupled code provides multiple avenues of flexibility so you can implement and choose from a variety of execution strategies instead of being forced down a particular path. Two pieces of code with low coupling have little or no dependence on each other, and they can be changed at different rates.


  The cohesion and encapsulation practices you read about earlier in this chapter are a way to reduce the likelihood of tight coupling due to poor code organization. Highly cohesive code will have tight coupling within itself and loose coupling to anything outside its boundary. Encapsulation exposes an intentional API, limiting any coupling to that API. Your choices about packaging and encapsulation, then, help you decouple your consumers from implementation details in your code. Packaging also makes it possible to decouple consumers from implementation through versioning, namespacing, and even the programming language in which software is written.


  In a big ball of mud, you’re stuck running whatever code is in each module. If you or someone on your team updates a module, all code using that module needs to accommodate the change immediately. If the update changes a call signature or a return value, it may have a wide blast radius. Packaging significantly reduces this restriction (see figure 1.5).
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    Figure 1.5 Packaging provides flexibility so two areas of code can evolve at different rates.

  


  Imagine if each update to the requests package required you to react immediately by updating your own code. That would be a nightmare! Because packages version the code they contain, and because consumers can specify which version they want to install, a package can be updated many times without impacting consuming code. Developers can choose precisely when to incur the effort of updating their code to accommodate a change in a more recent version of the package.


  Another point at which you can decouple code is namespacing. Namespaces attach values and behavior to human-readable names. When you install a package, you make it available at the namespace it specifies. As an example, the requests package is available in the requests namespace.


  Different packages can have the same namespace. This means they could conflict if you install more than one of them, but it also makes something interesting possible: this flexibility in namespaces means packages can act as full alternatives to one another. If a developer creates an alternative to a popular package that’s faster, safer, or more maintainable, you can install it in place of the original as long as the API is the same. As an example, the following packages all provide roughly equivalent MySQL (https://www.mysql.com) client functionality (specifically, they implement some level of compatibility with PEP 249; https://www.python.org/dev/peps/pep-0249/):


  
    	
      mysqlclient (https://github.com/PyMySQL/mysqlclient)

    


    	
      PyMySQL (https://github.com/PyMySQL/PyMySQL)

    


    	
      mysql-python (https://github.com/arnaudsj/mysql-python)

    


    	
      oursql (https://github.com/python-oursql/oursql)

    

  


  Finally, Python packaging can even decouple usage in Python from the language in which a package is written! Many Python packages are written in C and even Fortran for improved performance or integration with legacy systems. Package authors can provide precompiled versions of these packages alongside versions that can be built from source by the consumer if needed. This also makes packages more portable, decoupling developers somewhat from the details of the computer or server they’re using. You’ll learn more about packaging build targets in chapter 3.
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