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  preface


  Jacques Derrida famously begins his Dissemination with the line: “This (therefore) will not have been a book.”


  I am not French, nor am I a famous philosopher. So I will have to set my aim slightly lower. I reckon that what you have in front of you is indeed a book. For 70% of you, apparently, what you will have is a collection of bits on a computer disk or in flash memory which are rendered in something resembling typography and layout, on a screen large or small, for you to read. As much as I retain a bibliophilic delight in actual bound tree pulp stamped with pigments and dyes, all these forms and formats count as a book in contemporary vernacular.


  What this will not be, however, is a tutorial (although one is included as an appendix). Nor will it be a reference text. Nor even, in the first measure, an instructional guide. Instead, you have herein a collection of puzzles, ideas, discussions, and a glimpse into the non-mind of AI models.


  I hope this work in front of you will accomplish a few things. I hope it will make you think more deeply about regular expressions—a technology which virtually all of the programmers in my readership will have had at least some passing encounters with. While regular expressions provide their own rabbit holes to get lost within, the recently exciting world of AI coding assistants provides a view into an uncanny valley.1


  Understanding how these tools can be both so very amazing in what they produce, and simultaneously so utterly doltish in their numerous failures, is the main thing this book tries to understand. For reasons I attempt to elucidate throughout, of all the domains of computer programming, games with regular expressions are an area particularly well suited for getting a grasp of the peculiar behaviors of AIs.


  Think first, read the discussion afterwards

  I would like you to exercise restraint after reading each puzzle, and to apply a modicum of thought and consternation to each puzzle before moving your eyes past the decorative separator, and to thoughts of the author and his companion AI coding assistants.
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  Thanks to Timmy Churches, who made a number of really good recommendations about how to describe, within the context of this book, the technical workings and limitations of current large language models.


  With ambivalence, I thank Noam Chomsky for arranging computability into a neat hierarchy, with regular expressions at the bottom.


  I have great gratitude for the wonderful work Maning has done in making this book better. This includes my acquisition editor Andy Waldron, development editor Ian Hough, production editor Aleksandar Dragosavljević, and cover designer Marija Tudor.


  
about this book


  This is a book for programmers with a little bit of experience in some programming language. As every reviewer of the proposal antecedent to this book commented rather vociferously, and as every programmer of nearly every programming language recognizes at once, of course every computer programmer and software developer uses regular expression already in the course of their daily work. I do not expect to introduce a wholly new concept to many of my readers. Or at least I do not expect to introduce that concept to them.


  Within this book, where code other than regular expressions themselves are shown, it is generally within the Python programming language. This is especially true of those puzzles where I present “AI thoughts” that I have solicited from GitHub’s Copilot or OpenAI’s ChatGPT. It turns out that these tools currently often balk at a request to “write a regular expression to do such-and-such” but are generally happy to comply with a request to “write a Python program using regular expressions” to do the same task.


  I have been fairly prominent within the Python community for over 20 years, and hence obviously have a fondness for the language. However, the particular programming language that wraps the regular expressions this book discusses is relatively incidental, and programmers who use other languages can quickly understand the idea of defining a variable name, creating a function, and only occasionally wrapping the operation of a regular expression in a conditional if block. All of these simple constructions have very close parallels in any programming language you might use regularly, and translating in your mind should not occupy more than a few moments of thought for any reader.


  The internet is replete with introductory tutorials about regular expressions. I encourage you to read some of those. The official documentation for the Python programming language contains a good one. In fact, a close progenitor of the appendix to this book contains one I wrote that was, for many years, one of the most widely read such tutorials according to page popularity measures. Of course, this book is not, in the main, such a tutorial, which would be a needless publication.


  Who should read this book


  This is a book for playful programmers, and those who wish to expand their understanding and rethink their assumptions (albeit about a few relatively small matters). While the tutorial in the appendix suffices to bring you from a complete naivete about regular expressions to a reasonable understanding, your motivation to understand and work with this tool should precede your enjoyment of this text.


  But this is also a book for the millions of software developers who have read intriguing and exuberant discussions of the promise of AI coding assistants, and who perhaps have already begun working with them. These tools have a lot of promise, and will have a growing future utility; they also have limitations that will not abate completely as the technologies improve. Using tools to aid in coding is wonderful, and understanding the scope and limitations of your tools is even better.


  Obtaining the tools used in this book


  The Python programming language that is used as a wrapper around many of the regular expression example in this book is Free Software that may be obtained at the official site of the Python Software Foundation (https://www.python.org/downloads/). A variety of other entities have also created customized Python distributions with additional or different capabilities bundled with the same core programming language. These include many operating system vendors (most Linux distributions and macOS for the last ten years; it is available for Windows from the Microsoft Store).


  Copilot is one of the AI coding assistants discussed in this book, and may be obtained from GitHub (https://github.com/features/copilot). At the time of this writing, the service is billed as a subscription, but has a free trial period for its use. You will need an account with GitHub to use Copilot. Copilot integrates with programming editors rather than being a standalone tool; instructions for integrating Copilot into Visual Studio, Neovim, VS Code, and JetBrain IDEs are contained at the GitHub URL mentioned. Third parties have provided other mechanisms for integrating Copilot with other editors such as Emacs and Sublime Text. GitHub users who subscribe to Copilot may also use it within GitHub Codespaces, which provides a version of VS Code within a web browser environment (https://github.com/features/codespaces).


  ChatGPT is the second AI coding assistant discussed in detail within this book. OpenAI currently offers a free research preview of ChatGPT (https://chat.openai.com/chat). Most likely, in the future, the service will be available via some sort of subscription pricing, after it completes the preview period. The interface by which a user interacts with ChatGPT is via a web page that resembles a chat application, such as one you might use to communicate with your human friends or colleagues. However, several third parties have created other mechanisms by which to use APIs to communicate with ChatGPT in other ways.


  Other companies and open source projects also provide AI coding assistants with approximately similar behaviors to Copilot and ChatGPT. Some of these include Tabnine (https://www.tabnine.com/getting-started), K-Explorer (https://k-explorer.com/), and CodeGeex (https://github.com/THUDM/CodeGeeX). Others will certainly be created in the near future.


  
Credits


  
    	
      The Puzzling Quirks of Regular Expressions, by David Mertz, (ISBN: 9781312160743; August 2021) contains earlier versions of the puzzles herein, but does not discuss AI coding assistants, nor contain the tutorial in the appendix of this book.

    


    	
      Scientist and philosopher Alfred Korzybski famously commented in 1931 “the map is not the territory.”

    


    	
      Terminator 3: Rise of the Machines is a 2003 film directed by Jonathan Mostow.

    


    	
      The fictional company “Cyberdyne” is used as a name within the Terminator franchise. A Japanese robotics company, Cyberdyne Inc., was named in reference to the fictional company within that film franchise.
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