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Foreword

Having had the pleasure of knowing Bruce for a few years now, I've
witnessed his ability to take cutting-edge concepts and problems and
make them accessible to programmers from a myriad of different
backgrounds and abilities. Bruce’s experience is particularly suitable for
the task of breaking down many of the latest Al technologies, like ChatGPT,
into core components that developers can use in their day-to-

day problem-solving. He is the co-author of Bluetooth for Java, which
came out just four years after Bluetooth made its way into the market,

and he is the author of numerous technical guides written for major
technology companies who needed their newest inventions to be adopted
by developers.

As the co-founder and CEO of a Microsoft-backed Al company, called
Private Al, I have the privilege of speaking with developers, managers, and
C-level executives from organizations around the world not only about the
implementation of responsible use of data but about the questions they
have around generative Al, what kinds of problems to tackle, and where
to start. Technology like ChatGPT is so new that the underlying model
architecture allowing it to perform as well as it does - the Transformer
architecture, that is - only came out in 2017 in the research paper titled
“Attention Is All You Need.” As a result, a lot of the key questions that
managers are struggling with are also questions developers are avidly
diving into, including “What can I do with this technology?’, “How and
where should I implement it?’; “Where should I start?’, “What are the
pitfalls?’ and the ever-gnawing question when a lot of attention is placed
on new inventions: “Is this all just hype?”
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FOREWORD

Happily, many of these questions are addressed in concrete ways
within this book, which is a crucial step toward cutting through to the
core of what a new technology is actually useful for. In the same way
that learning a programming language teaches you how to think in a
completely different way than when using natural language, learning how
to make the best use of Al makes you think in a completely different way
than programming. In natural languages, the key is learning vocabulary,
grammar, syntax, and semantics. In programming languages, it is logic,
mathematics, syntax, scale, and significantly more of a first principles
understanding of the world. In Artificial Intelligence, it’s all about the data
and how they relate to the task at hand. You can have the most powerful
models in the world for generating text, for navigating roads, for generating
art, but if you apply them to a task they were not meant for, prepare to be
disappointed. However, if you understand fundamentally what they were
built to do and use them accordingly, prepare to be amazed.
The concise, practical examples in this book will not only allow for
you to quickly start building projects with ChatGPT, but will also start
honing your intuition around how to think about this technology. Indeed,
while the focus is working in Java, developers who use any programming
language will benefit from diving in.
Patricia Thaine
Co-Founder and CEO, Private Al
www.private-ai.com
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CHAPTER 1

Introducing ChatGPT
for Java Developers

Who Is This Book For?

First of all, this book is for Java developers who don’t have any training or
experience in artificial intelligence, natural language processing, machine
learning, or deep learning. You may have heard of the term “language
model,” but I'm going to assume that it’s NOT a term that you use
every day.

Secondly, you might be familiar with (or have tried) ChatGPT, but
you don’t quite understand how everything works “under the hood”
and you're not sure how to get started in order to use Java and ChatGPT
programmatically together to “Al enable” your own applications and

services.

Note Although ChatGPT is a household name, OpenAl, the company
behind it, lacks broad recognition and isn’t as widely recognized. So,
although this book is about how to use ChatGPT programmatically
within your Java apps, the APIs that we will be using are officially the
OpenAl REST APIs. Therefore, we’ll be using the term “ChatGPT API”
and “OpenAl API” synonymously.

© Bruce Hopkins 2024
B. Hopkins, ChatGPT for Java, https://doi.org/10.1007/979-8-8688-0116-7_1
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Chapter Overview

In this chapter, we're going to dive right in and explain a few terms that
you might not be familiar with, and then go straight to the ChatGPT
Playground. The Playground is essentially a web interface for developers
that’s built on top of ChatGPT REST API. So, once you're familiar with the
Playground, the calls and responses from the ChatGPT API will feel like
second nature to you.

Download the Code Now!

This book is filled with tons of examples and example code, so why bother
typing everything yourself? Below is the URL to the GitHub repo to access
the source code.

https://github.com/Apress/ChatGPT-for-Java

So, What Exactly Is ChatGPT and Why Do
| Need to Use the OpenAl APIs?

Simply stated, ChatGPT is a group of language models (which are the
result of training deep learning algorithms) developed by OpenAl that is
capable of generating human-like text responses based on given prompts.
So what’s a prompt? A prompt is simply the input text that you give to
ChatGPT. So let’s kick things off by giving ChatGPT a prompt to ask how
well it’s familiar with Java design patterns (Listing 1-1).


https://github.com/Apress/ChatGPT-for-Java
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Listing 1-1. PROMPT. A Simple Prompt with ChatGPT About Java
Design Patterns

Describe 3 commonly used design patterns used by Java
developers and why those patterns are important

If you've had the opportunity to work at a company using Java
professionally, then you've probably received a question very similar to the
prompt above in an interview. Listing 1-2 is ChatGPT’s response.

Listing 1-2. RESPONSE. ChatGPT’s Response to the Prompt in
Listing 1-1

G

Certainly! Design patterns are reusable solutions to common
problems that arise in software design. They are best practices
that experienced developers have discovered and refined over
time. Java developers frequently utilize design patterns due to
the language's object-oriented nature. Here are three commonly
used design patterns in Java:

1. Singleton Pattern:

- Purpose: This pattern ensures that a class has only
one instance and provides a global point of access to that
instance. It's particularly useful when you want to control
access to shared resources, such as configuration managers or
connection pools.

- Importance: The Singleton pattern is important because it
provides a controlled mechanism to prevent creating multiple
instances of a class, which can save memory and synchronize
access to resources. Moreover, it ensures that operations using
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the singleton are using the same instance and data, which is
critical in scenarios where consistent state or coordinated
actions are required.

2. Observer Pattern:

- Purpose: This pattern defines a one-to-many dependency
between objects. When one object (known as the subject
or observable) changes its state, all of its dependents
(observers) are notified and updated automatically. It's the
underlying principle behind the Model-View-Controller (MVC)
architecture, where the model is the subject and the views are
observers.

- Importance: The Observer pattern is vital for building
systems that are modular and decoupled. Changes in one part of
the system don't directly affect others, allowing for easier
maintenance and scalability. This pattern also makes it easier
to add new observers without modifying existing code, enhancing
the system's extensibility.

3. Factory Pattern:

- Purpose: The Factory pattern provides an interface for
creating instances of a class, but it's up to the derived
subclasses to implement the method and determine which class
to instantiate. It promotes the loose coupling by eliminating
the need to bind application-specific classes into the code.
Instead, the code interacts only with the resulting interface
or abstract class, so the system can evolve without altering
the calling code.

- Importance: Using the Factory pattern, a system can be
more flexible and scalable. If there's a need to introduce a
new product or modify an existing one, it can be done without
disturbing the existing code. It encapsulates the object
creation process and separates it from the main logic of

4
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the program, promoting the Single Responsibility Principle.
This ensures that a class is only responsible for one reason
to change.

All these patterns, and many more, provide a vocabulary for
developers, making it easier to communicate complex software
designs and concepts. They embody solutions to recurring
problems and can significantly speed up the development
process, reduce errors, and improve code quality.

Not bad, huh? ChatGPT was not only able to provide a list of common
design patterns used by Java developers, but also explain valid reasons on
why they are important - all done in Natural Language.

So, at the end of the day, what does this mean for Java developers?
Well, it’s actually a big deal. That’s because developers are now able to
create applications that can have some type of “understanding” of text in
Natural Language. Before the advent of Al tools like ChatGPT, developers
typically had to create regular expressions (also called “regex”) in order to
perform rudimentary character and String pattern matching within a body
of text. However, pattern matching and Natural Language Understanding
are two totally different things.

Regex vs. ChatGPT: Fight!

Note If you already know that a regular expression can’t perform
Natural Language Understanding or sentiment analysis, then feel free
to skip this section.
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I'm thoroughly convinced that every programmer somewhere in their
lifetime has met some guy who happens to be an expert in writing regular
expressions. Regular expressions are great because they serve the purpose
of being able to parse large amounts of text in order to find patterns within
the text programmatically.

However, one of the biggest downsides to regular expressions is that
once they have been written, they are extremely difficult to read (in my
opinion, even by the developer who originally wrote it).

So let’s see how regex holds up against ChatGPT, which has Natural
Language Processing (NLP) and Natural Language Understanding (NLU)
capabilities.

Listing 1-3 is a story of an impractically sad situation. However, it
drives home the point that although regular expressions can be used to
find words and phrases within a body of text, it can’t be used to provide
any type of NLU.

Listing 1-3. Sadstory.txt - A Sad Story About a Kid Who Didn’t Eat
Ice Cream

In the city of Buttersville,USA on Milkmaid street, there’s
a group of three friends: Marion Yogurt, Janelle de Queso,
and Steve Cheeseworth III. On a hot summer’s day, they
heard the music from an ice cream truck, and decided to buy
something to eat.

Marion likes strawberries, Janelle prefers chocolate, and Steve
is lactose intolerant. That day, only two kids ate ice cream,
and one of them bought a bottle of room-temperature water. The
ice cream truck was fully stocked with the typical flavors of
ice cream.



CHAPTER 1  INTRODUCING CHATGPT FOR JAVA DEVELOPERS

Analysis Question #1: Who Didn’t Get Any Ice
Cream and Why?

Now let’s analyze this for a bit and ask some questions among ourselves.
First of all, who didn’t get any ice cream and why? The obvious answer is that
Steve did not get any ice cream because of his lactose intolerance. However,
since the story did not directly say that Steve did not buy ice cream, there’s
no way for a regular expression to match a text pattern in the story.

The regular expression could look for keywords such as “didn’t have,”
“no ice cream,” or the names of the kids. However, it would only be able to
provide a response based on the presence of these patterns. For example,
if the regular expression matches the pattern “didn’t have” or “no ice
cream” with Steve’s name, it could show you the result of the text pattern.
However, it certainly wouldn’t be able to explain why Steve was the one
who didn’t have ice cream or provide any context-specific reasoning.

Now, let’s provide the same story to ChatGPT and ask the question,
“Who didn’t get any ice cream?” Listing 1-4 takes our question and the
preceding story and puts both together as a prompt.

Listing 1-4. PROMPT. The Sad Story Put into a Prompt

Using the information in the following story, who didn't get
any ice cream and why?

i

In the city of Buttersville,USA on Milkmaid street, there’s
a group of three friends: Marion Yogurt, Janelle de Queso,
and Steve Cheeseworth III. On a hot summer’s day, they

heard the music from an ice cream truck, and decided to buy
something to eat.
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Marion likes strawberries, Janelle prefers chocolate, and Steve
is lactose intolerant. That day, only two kids ate ice cream,
and one of them bought a bottle of room-temperature water. The
ice cream truck was fully stocked with the typical flavors of
ice cream.

Notice how it is a best practice to provide some type of separation, in
this case, “###’, when creating a prompt (like the one above) where you
have both instructions and data together. Later on, when we start using
either the Playground or Java to programmatically invoke the ChatGPT
API, you'll see that there’s a much better way to provide that separation.

So, after sending the prompt, ChatGPT will provide you an answer as
shown in Listing 1-5.

Listing 1-5. RESPONSE. ChatGPT’s Answer to Analysis Question #1

G

Based on the given information, Steve is lactose intolerant and
therefore cannot eat ice cream. Therefore, Steve is the one who
didn't get any ice cream.

As you can see, ChatGPT can utilize NLP and NLU, and therefore it can
understand (artificially intelligently, that is) the context of the scenario. It
can interpret the relationships between the kids, their preferences, and
Steve’s lactose intolerance. It is able to understand that the last names of
the children, the street name, and the city name are the names of dairy
products, but are obviously irrelevant to the question at hand.
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Analysis Question #2: Which Kid Was Probably
Left Sad?

Now, to further prove the point that a regular expression is unable to
provide any type of NLP or NLU, now let’s use a new term called sentiment
analysis. Therefore, after the ice cream truck drove away, which kid was
left sad?

Since the story had no mention of any of the children’s feelings or
emotions, there is no text pattern that would allow any regular expression
to return a match.

However, if you posed the same question to ChatGPT, it will return a
response as shown in Listing 1-6.

Listing 1-6. RESPONSE. ChatGPT’s Answer to Analysis Question #2

G

Since Steve is lactose intolerant and cannot eat ice cream, he
would be the kid left sad because he couldn't enjoy the ice
cream like Marion and Janelle.

Therefore, ChatGPT is able to comprehend the scenario, reason
through the information, and provide a correct answer along with an
explanation for that answer.
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Let’s Unlearn Some Words in Order to Learn
More About the ChatGPT API

First of all, before you get started working with the ChatGPT and OpenAl
APIs, there are few words and terms that you should be familiar with first;
otherwise, things won’t exactly make sense. So let’s make sure that we're
all clear on the definition of Models, Prompts, Tokens, and Temperature
when using ChatGPT programmatically.

Models. Models? Models!!!

As a Java developer, when you hear the term “model,” you may
immediately think of object-oriented programming and the representation
of real-world entities in your Java class, right? For example, think of the
term, “object model.” Additionally, if you're ever worked with any type

of database before, then the term “model” may ALSO conjure into your
mind the idea of the representation of data and their relationships in your
database. For example, think of the term, “data model.”

However, when working with the ChatGPT APIs (and artificial
intelligence in general, for that matter), you need to forget both of those
definitions, because they don’t apply. In the realm of artificial intelligence,
a “model” is a pre-trained neural network.

Remember, as I mentioned earlier, you won’t need a PhD in Machine
Learning in order to read this book. So what’s a neural network? Simply
stated, a neural network is a fundamental component of artificial
intelligence systems, because they are designed to simulate the way the
human brain works by using interconnected layers of artificial neurons to
process and analyze data. These networks can be trained on vast amounts
of data to learn patterns, relationships, and to make predictions.
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various data soures ChatGPT model

Figure 1-1. An Al Model Is Trained on Vast Amounts of Data

In the context of A, a “pre-trained model” refers to a neural network
that has been trained on a specific task or dataset before being made
available for use by developers. This training process involves exposing
the model to large amounts of labeled and categorized (also called,
“annotated”) data and adjusting its internal parameters to optimize its
performance on the given task.

Let’s look at some of the models provided by OpenAl for developers to
use to Al-enable their applications.

GPT-4 GPT-4 is the latest generation of OpenAl’s GPT set of models. GPT
stands for Generative Pre-trained Transformer, and these models
have been trained to understand natural language as well as multiple
programming languages. The GPT-4 models take text and images as
inputs as the prompt and provide text as the output.

Some of the GPT-4 models available are
* gpt-4
e gpt-4-32k
* gpt-4-vision

(continued)
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