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About This Book

This book is designed to be a fun, easy-to-read, and hands-on exploration of using Artificial Intelligence tools as your “pair programming” partner. Throughout the book, I hope you’ll see how you can use ChatGPT to make your own tasks easier and more effective. 

Over the length of the book, we’ll cover the following topics:

	Using AI in Software Development

	Shell Scripting Commands 

	Common Algorithms

	Learning RxJS

	Angular’s HttpClient

	Regular Expressions

	Data Generation

	Agile Project Management

	Let’s Build an App!

	Unit Testing

	Other Considerations

	The Future of Software Development


My goal is to inspire you to come up with your own ideas and vastly improve your efficiency.

Who is This Book For?

This book is for any software developer of any level, from “just starting out” to “ready to retire.” Though most of my examples use specific web technologies like HTML, JavaScript, TypeScript, and Ionic, you don’t need to be familiar with these languages and frameworks to get something out of this book. 

Following Along

Regardless of the type of software development you do, I’m sure you’ll find value by following along in whatever language you prefer.

I’m pleased to offer you a list of most of the prompts I use throughout the book, in case you want to follow along and don’t want to type them. You can sign up and download them free of charge here: 

https://walkingriver.gumroad.com/l/pair-programming-bonus

Those who sign up for my bonus materials will also be eligible for occasional sneak peeks and discounts on future books and other content.

Updates and Questions

If you ever have questions or just want to be updated about this and future books, feel free to sign up at the link above, or send an email to michael@walkingriver.com. 

I’m also very active on Twitter, where you can find me posting as @WalkingRiver.
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I first heard about using AI for programming with the introduction of GitHub Copilot in mid-2022. I was intrigued by the idea that someone trained an Artificial Intelligence (henceforth “AI”) model from the source code inside every public GitHub repo. Further, that once the model had been trained, it could essentially understand my source code and make suggestions in real time. If this were real, I had to try it.

I registered for the free beta and waited. About a week later, I got the email accepting me into the beta program, along with a link to install a Visual Studio Code extension. I installed the extension and started playing with it. It seemed cool but I don’t do a lot of day-to-day coding on my personal machine and wasn’t ready to install Beta software on my work computer. So, I promptly forgot about it for a while.

Fast forward a few months. ChatGPT showed up and took the world by storm. Here was the first “approachable” AI with a conversational interface. People could ask it questions and expect a coherent answer. 

Millions of people began experimenting with it, seeing how well it could write code simply by entering a brief description of the problem. While not perfect, its answers were surprisingly good. People began wondering whether we had entered a strange new world of software development, one where traditional coding, and software developers, would soon be obsolete.

What We Will Cover

My objective in writing this book is to describe how AI can be used in the day-to-day activities of a typical software developer. Before we dive deep into these concepts, let’s take a high-level look at what the tools can and cannot do for us.

What Can AI Tools Do?

	Code generation: AI can be used to generate code based on a set of inputs and requirements, which can speed up the development process and reduce the chance of errors.

	Test automation: AI can be used to automatically generate test cases and test scripts, which can save time and improve the quality of software.

	Quality assurance: AI can be used to automatically evaluate the quality of code, which can help identify potential issues before they become problems.

	UI/UX design: AI can be used to generate UI/UX designs, which can save time and improve the overall user experience.

	Language Processing: AI can be used for natural language processing, which can be used in natural language interface for software development.

	Predictive analytics: AI can be used to predict future trends, bugs and areas that need attention.

	AI-powered search: AI can be used to search and recommend relevant code snippets, libraries and tools to developers.


I will be focusing on the first two items in that list, as they seem most relevant to software development today.

What are Their Limitations?

	Limited understanding of context: AI may not fully understand the context in which code is being written, which can lead to errors or inconsistencies.

	Lack of creativity: AI can generate code or designs that are functional but may lack the creativity of a human developer.

	Limited ability to handle complexity: AI may struggle with complex code or designs that involve many variables and interdependencies.

	Lack of understanding of industry standards and best practices: AI may not be aware of the best practices and standards in a particular industry or field, which can lead to suboptimal results.

	Lack of flexibility: AI may not be able to adapt to changing requirements or unexpected situations as well as a human developer.

	Limited ability to handle unstructured data: AI may struggle with data that is not well-organized or does not conform to a specific format.

	Limited ability to generalize: AI may struggle to generalize from examples and may not work well in situations where it has not been explicitly trained.

	Data bias: AI models can perpetuate human biases if the training data is not diverse and representative of the population.

	Dependence on large amounts of data: AI models often require large amounts of data to be trained, which can be difficult to acquire and process.

	Lack of explainability: AI models can be opaque, making it difficult to understand how they arrived at a particular decision or output. As we will see, this is where ChatGPT shines.


What is Covered in This Book

There are a lot of AI tools that we could choose. I won’t pretend to know even half of them. The two with the biggest market penetration and clout seem to be ChatGPT from OpenAI and Copilot from GitHub. I will focus on ChatGPT-4 throughout the book. 

You can check out my other titles to see similar discussions of other tools.

ChatGPT

ChatGPT is a language model developed by OpenAI. It is a variant of the GPT (Generative Pre-trained Transformer) model, which is trained on a massive amount of internet text data to generate human-like text. The model is fine-tuned for specific tasks, such as language translation, text summarization, and conversation. With its ability to understand and respond to natural language inputs, ChatGPT can be used for a variety of applications, such as chatbots, virtual assistants, and language-based games.

People discovered very quickly that it can also be used to generate functioning computer code in a variety of languages. ChatGPT, as a powerful language generation model, can be used in several ways to help with software development:

	Code generation: ChatGPT can be used to generate code snippets and even complete functions based on a set of inputs and requirements, which can speed up the development process and reduce the chance of errors.

	Text generation: ChatGPT can be used to generate comments, documentation and even commit messages, which can save developers time and improve code readability.

	Test case generation: ChatGPT can be used to generate test cases and test scripts for software, which can save time and improve the quality of software.


To use ChatGPT, you will need to sign up for an OpenAI API account, which you can do at https://chat.openai.com/chat. If you already have an account with OpenAI, you can log in with that. If not, you will need to register. 

At the time of this writing, there are two tiers to the service: one is free, but you may find that it is frequently “at capacity,” which makes it hard to use. 

There is also a paid tier, ChatGPT PLUS, which is currently $20 USD per month. OpenAI has also announced plans for additional tiers, as well as a waitlist so you can get more information.

This book will cover GPT-4, which requires a PLUS subscription.

How does it Compare to Tools Like Copilot?

ChatGPT and GitHub Copilot are both AI-powered tools that are designed to assist software developers in their work. Both tools use machine learning algorithms to provide developers with intelligent suggestions and assistance, but they are designed for different aspects of the development process.

One of the main differences between the two tools is their area of focus. ChatGPT is focused on natural language processing tasks, while GitHub Copilot is focused on code completion and suggestions. ChatGPT can be used to generate text responses or code, while GitHub Copilot can be used primarily to generate code snippets.

Another difference is the way the two tools are used. ChatGPT is accessed through a chat-like interface (hence the name), so developers tend to be more descriptive in using it to generate code. On the other hand, GitHub Copilot is integrated into the development environment and can be used directly inside your project.

Controversy - Should Developers Use These Tools?

I thought I should get this out of the way early because there are those who feel the answer is a definite “no.”

One of the main concerns regarding ChatGPT’s training on a broad dataset from the internet is that it may propagate poor coding habits and security vulnerabilities. Since ChatGPT learns from a diverse range of sources, it might inadvertently pick up and promote suboptimal coding practices or security risks that exist in its training data. This could potentially lead developers to inadvertently incorporate these practices into their own code, possibly leading to security breaches or other complications.

Another potential risk is that developers might become overly reliant on ChatGPT’s suggestions, thereby diminishing the significance of their own understanding of the codebase. This dependency could deter developers from acquiring an in-depth knowledge of the code they’re working with, making it more challenging to maintain and troubleshoot issues in the future.

Moreover, even though OpenAI claims to use certain privacy techniques to protect the individuality of training data and ensure that ChatGPT doesn’t remember specific documents, concerns about privacy and data security can arise. While ChatGPT is not designed to recall or generate sensitive data like usernames, passwords, or other personal information, there is always a risk that the AI could unintentionally generate such information if it were present in the training data. 

Licensing Issues

One of the larger criticisms and causes of the controversy stem from licensing issues with the data used to train the AI models. This can be a significant concern, as using code without proper permission or licensing can lead to legal issues. Some specific issues that can arise include:

	Copyright infringement if the data used to train an AI model is protected by copyright.

	Trade secret infringement if the data used to train an AI model constitutes someone else’s trade secret.

	If the data used to train an AI model contains personal information, using it without proper permission or anonymizing it may violate privacy laws.

	If the data used to train an AI model is subject to a license or contract, using it in a way that violates those terms can lead to legal issues.


It’s important for developers and organizations to be aware of these issues and to obtain proper permissions and licenses for any data used to train AI models. This can include obtaining licenses for open-source datasets or negotiating agreements with data providers to use proprietary data. 

No Respecter of Licenses

When using AI to help write software, it is important to consider the open-source licenses of the code that may have been used to train the AI. Open-source licenses are agreements that dictate how the code covered by the license can be used, modified, and distributed. Different open-source licenses have different terms and conditions, so it is important to carefully review the licenses of any code that is used to train the AI and ensure that they are being complied with. This may involve obtaining the proper permissions, giving credit to the original authors, and making any required changes to the code. Failing to properly comply with open-source licenses can result in legal consequences, such as being sued for copyright infringement.

A concrete example may illustrate the issue more clearly. In one of my mobile apps, I use an algorithm I found to generate a deck of cards of an arbitrary size. The JavaScript code I found on GitHub (not using any AI) is clearly marked as “GPL Licensed.” As I understand it (and I’m not a lawyer), this means that I am free to use this algorithm in my own code, and can even sell the app. That’s allowed. However, I must include the GPL notice in the source code. I must also release my source code under the same license. 

What if I had used an AI that suggested this algorithm to me and I was unaware of its license, and then proceeded to offer my app under a different license? Would I technically be in violation of the GPL from the original algorithm? If so, what risk would this expose me or my employer to? Unfortunately, these types of questions will probably need to be settled in courts. As I write this, there is at least one lawsuit pending regarding GitHub Copilot’s use of licensed software in its recommendations. I am not currently aware of any such lawsuits against OpenAI, but there very well could be. 

Ethical Considerations

What are the ethics of using AI to help with software development? Is it ethical to use an AI to help write software? Can the developer or company really claim that they are the proper authors of said software? This may seem odd, but I asked ChatGPT that very question. This is how it replied.

It is generally considered ethical to use AI to assist in the development of software, as long as the developers and the company are transparent about the role of the AI in the development process and give credit where it is due. The developer or company can claim authorship of the software but should also acknowledge the contributions of the AI used in the development process. Additionally, it is important to ensure that any AI models used in the development of software are trained on ethically sourced data and do not perpetuate any biases.

I also asked it whether there are any other ethical considerations to be aware of.

First, there is the issue of fairness and bias. It is important to ensure that the AI system is not making decisions based on biased data, as this could result in unfair treatment of certain individuals or groups. Additionally, there is the question of accountability. It is important to consider who is responsible for any errors or mistakes made by the AI system, and to ensure that there are appropriate safeguards in place to prevent such errors from happening. Finally, there is the issue of privacy. It is important to ensure that the personal data of users is collected, used, and stored in a manner that respects their privacy and complies with relevant laws and regulations.

Conventions Used in This Book

As you see above, I am adopting the convention of printing the output from the AI in a different font and background, so that you can easily see distinguish my thoughts from the AI’s. 

When I show a prompt to ChatGPT, I will show it like this.

Output used verbatim from ChatGPT will be shown this
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