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Preface

The questions in this book, relating to Java program
software development, were posed to the ChatGPT android
phone app. The questions were based on previous
developments (many algorithms originally took days to
write). The responses were astonishing and appeared in
seconds!ln this book, we take the example Java code
supplied by ChatGPT and implement it using the latest
available Eclipse IDE. We have also established that all the
base code generated by ChatGPT is free to use!

ChatGPT provides a fantastic opportunity for Java
programmers to turbocharge their code writing. Software
developers, programmers and software engineers can spend
days writing code for applications. In this book we describe,
using examples, the prompts which can be used for
ChatGPT to automate the process of ChatGPT Java code
generation.

This book contains questions relating to software
development, which | posed (in bold) to the ChatGPT
Android phone app. We then describe the detailed steps to
implement the working Java code and validate the results.

This book is divided into 13 chapters, designed to provide
examples for use by Java Programmers, IT consultants,
Systems and Solution Architects, with basic general IT
knowledge, The book provides working templates for the
development of Java programming solutions with examples
using the OpenAl ChatGPT server system and the front end
Al systems to support the development of programs for use
by Developers for Data processing, Mathematical Analysis
and Document Management, for implementation for
Manufacturing Industries, Banks and Insurance Companies.



Chapter 1 covers questions relating to software
development, which were posed (in bold) to the ChatGPT
3.5 AskAl ‘phone app. We also cover the installation of
ChatGPT as a web application and the Android mobile
‘phone application install. The issue of copyright of the

responses and the basic use of ChatGPTis described.

Chapter 2 covers the ChatGPT prompt used to test its
knowledge of good programming practice. We asked it to
define what it knew about the “SOLID” principles, which it
did almost instantaneously. The following output was just
the introduction:

"SOLID is a set of five principles for object-oriented
programming that were introduced by Robert C. Martin (also
known as Uncle Bob). These principles aim to make software
designs more robust, flexible, and maintainable. Here’'s a
brief overview of the SOLID principles and how they apply to
Java:”

Chapter 3 covers the Java Code required to use the OpenAl
Java API to interface with the ChatGPT Al system. ChatGPT
provided an example of how to make a request to the API
using the OkHttp library. In order to use the API, we describe
the method required to obtain the OpenAl API key.

Chapter 4 covers the questions posed to provide a code for
a Java program for using Binary Search. The Binary Search
method takes a sorted array of integers and a target integer
to search for. It returns the index of the target integer in the
array if it is found, or -1 if it is not found.

Chapter 5 We cover the download and installation of the
latest Open-Source Eclipse Java IDE (Eclipse IDE 2023-06 R -
Eclipse IDE for Java Developers) and the step-by-step
installation on MS Windows 10 and RedHat Enterprise Linux,
RHEL 8.x. We then describe the detailed implementation
and validation of the Binary Search program by creating the



Java BinarySearch project and examining the Java Program
output.

Chapter 6 covers the Fourier analysis of an MP4 music file
to separate instruments and vocals. This is a complex task,
involving multiple steps like decoding the MP4 file,
performing signal processing, and applying source
separation techniques. ChatGPT provided an outline guide
for the steps required and suggested some libraries for each
step. A simpler task, which ChatGPT did provide the full
working code for, was for the Fourier analysis of a sine wave
using Java code.

Chapter 7 describes theChatGPT-generated Java code for
the Fast Fourier Transform. ChatGPT was asked to provide
example Java code to demonstrate the Fast Fourier
transform. An example Java code was displayed that
demonstrated the Fast Fourier Transform (FFT) using the
Apache Commons Math library.

Chapter 8 covers an example Java code generated by
ChatGPT, for indexing a document with an output of a list of
keywords with the associated document page numbers. The
code provided by ChatGPT created an index of documents
and their associated keywords using the Lucene library. It
also allowed searching for documents based on keywords
and returned the document path.

Chapter 9 describes how ChatGPT was prompted to provide
a Java code for the Saltikov determination of the size
distribution of particles in an opaque material from a
measurement of the size distribution of their sections. This
code generated by ChatGPT prompted the user to input the
number of sections measured, the size of each section, and
the area under the curve. It then calculated the particle size
distribution using the Saltikov determination and printed the
results.



Chapter 10 explains how ChatGPT generated Java code to
invert a triangular matrix to obtain the coefficients of a
polynomial.ChatGPT was prompted for an example Java
program with code to invert a triangular matrix to obtain the
coefficients of a polynomial as the result of a set of
polynomial equations. The Java code created prompted the
user to input the degree of the polynomial and the
coefficients of a set of polynomial equations. It then used
Gaussian elimination to invert the resulting matrix and
obtain the coefficients of the polynomial. Finally, it printed
the coefficients of the polynomial.

Chapter 11 covers the use of ChatGPT to generate an
example Java code to store a document in the latest IBM
FileNet Document Management system, using the FileNet
Java API. The code, generated by ChatGPT, after some
additional download libraries, established a connection to
the FileNet server, created a new document, set the
document properties, added content to it, saved the
document, and then filed it in the specified Object Store
folder.

Chapter 12 covers the conclusions and the future of
ChatGPT for program development. We describe the
ChatGPT 3.5 knowledge cutoff in September 2021, and the
subsequent ongoing developments by the OpenAl
Foundation to enhance this knowledge base and therapid
development of the beta ChatGPT 4.0 currently released.
We also give some indications for the road map of future
versions of ChatGPT 5.0.

Chapter 13 provides Appendices with references and
additional ChatGPT questions including information on other
IBM systems supporting Al development, including the
impact of Quantum Computing developments on Al
processing.
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CHAPTER 1
Getting Started with ChatGPT

Introduction

This book features questions relating to Java software
development which were posed (in bold) to the OpenAl
organization, Al software, ChatGPT 3.5, using the Android
phone app, Ask Al.

The questions were based on my previous developments (many
algorithms originally taking days to write, and most were written
in the Fortran IV language).

The responses were astonishing and appeared in seconds!

In this chapter, we cover the installation of ChatGPT as a web
application and also use the Ask Al ChatGPT front-end interface
application, installed on an Android mobile ‘phone.

We also cover the current legal copyright ownership of the
responses and the basic use of ChatGPT.

Structure
In this chapter, we will discuss the following topics:

« Al Suggested book titles

e Current copyright laws for Al-Generated Java code

e Create an account for the Free ChatGPT 3.5 version

e Create an account for the Subscribed ChatGPT-4 Version



Al Suggested book titles

To illustrate the prompts and responses of the mobile phone
Application, Ask Al, which uses ChatGPT 3.5 (which has an
internet knowledgebase cut-off of September 2021), the
following question was asked. (All questions are in bold and the
ChatGPT Al responses are in italics)

| want to write a book about using ChatGPT to assist Java
programmers. Can you suggest a book title which would
be of interest to them?

Certainly! Here are a few book title suggestions for a book about
using ChatGPT to assist Java programmers:

1. "Java Mastery with ChatGPT: Unleashing Al to Enhance Your
Programming Skills"

2. "ChatGPT for Java Programmers: Revolutionizing Your Coding
Experience"

3. "The Al-Driven Java Developer: Unleashing the Power of
ChatGPT"

4. "Java Programming Made Smarter: Harnessing ChatGPT for
Efficiency and Productivity"

5. "ChatGPT Companion: Empowering Java Programmers with
Al-Powered Assistance"

6. "Conversational Coding: Mastering Java with ChatGPT's
Intelligent Guidance"

7. "Enhancing Java Development with ChatGPT: Your Al-
Powered Programming Assistant”

8. "The Intelligent Java Developer: Leveraging ChatGPT for
Enhanced Efficiency"

9. "Al-Assisted Java Programming: Unlocking New Frontiers
with ChatGPT"

10. "Java Programming in the Age of Al: Harnessing ChatGPT for
Success"

Feel free to customize these suggestions or let me know if you
need more options!



The title in bold was selected (the seventh title suggested by the
Ask Al app). This title was selected because it emphasizes the
role of the human programmer. Care should be taken to validate
the code produced by the Al software. (It has been known to
produce results with mistakes!)

Copyright laws for Al-Generated Java
code

There is some controversy in the media over the legal status of
the responses provided by ChatGPT. There are a number of
specific areas where the legality of the Al responses is currently
being challenged, for example, authors who think their copyright
may have been broken from the reproduction of response data
obtained during the web “scraping” which was used to train
ChatGPT in 2021.

This position is complicated by the current legal status of Al
software output in UK copyright law:

“UK law would currently prohibit an Al from owning copyright (or
even recognising that an Al created it), as it is not a human and
therefore cannot be treated as an author or owner under the
Copyright, Designs and Patents Act. It is also unlikely that this
position is going to change anytime soon, given the UK
government’s response to the Al consultation”

See: https://www.port.ac.uk/news-events-and-
blogs/blogs/security-and-risk/chatgpt-what-the-law-says-
about-who-owns-the-copyright-of-ai-generated-content

Note

A number of other websites were found which discussed the
legal requirements with reference to copyright, as follows:

WIPO, the World Intellectual Property Organisation, currently
states (amongst many other statements and even more relevant
questions!) that:

“Al applications are increasingly capable of generating literary
and artistic works. This capacity raises major policy questions for


https://www.port.ac.uk/news-events-and-blogs/blogs/security-and-risk/chatgpt-what-the-law-says-about-who-owns-the-copyright-of-ai-generated-content

the copyright system, which has always been intimately
associated with the human creative spirit and with respect
and reward for, and the encouragement of, the expression of
human creativity. The policy positions adopted in relation to
the attribution of copyright to Al-generated works will go to the
heart of the social purpose for which the copyright system exists.
If Al-generated works were excluded from eligibility for
copyright protection, the copyright system would be seen
as an instrument for encouraging and favoring the dignity
of human creativity over machine creativity. If copyright
protection were accorded to Al-generated works, the copyright
system would tend to be seen as an instrument favoring the
availability for the consumer of the largest number of creative
works and of placing an equal value on human and machine
creativity.”

The full paper is freely available for download from WIPO
covering many aspects of the Al intellectual property rights, and
asking many more additional, and very interesting questions.
This can be downloaded as a pdf file
(wipo_ip ai_ 2 ge 20 1 rev.pdf) from:

https://www.wipo.int/edocs/mdocs/mdocs/en/wipo_ip_ai_2
ge 20/wipo_ip_ai_2 ge 20 1 rev.pdf

The following reference
https://sprintlaw.com.au/articles/chatgpt-copyright-
issues/ has the following statement concerning the law on
Copyright in Australia as far as Al-generated content is
concerned:

"Australian case law has ruled that an Al system cannot own
intellectual property (IP) as it is not a natural person. This was
discussed extensively in the case of Thaler v Commissioner Of
Patents [2021] - we’ve written more about the case here.

So, when it comes to copyright, the general rule is that Al-
generated content is not protected by copyright laws."

The Journal of Intellectual Property Law Practice has an article at
the following link:



https://www.wipo.int/edocs/mdocs/mdocs/en/wipo_ip_ai_2_ge_20/wipo_ip_ai_2_ge_20_1_rev.pdf
https://sprintlaw.com.au/articles/chatgpt-copyright-issues/

See: (Volume 17, Issue 3, March 2022, Pages 321-326,
https://doi.org/10.1093/jiplp/jpac013)

Also, at
https://academic.oup.com/jiplp/article/17/3/321/6550465

Has the following paragraph:

“The European Patent Office (EPO), for example, has recently
confirmed on appeal the rejection of the DABUS applications EP
18 275 163 and EP 18 275 174. While the decision has yet to be
made publicly available, the EPO made it clear that ‘only a
human inventor could be an inventor’ and ‘a machine
could not transfer any rights to the applicant.’23Unless
harmonization is sought—and  hopefully achieved—via
international law, interventions at the national level will only risk
inconsistency. Rather, the current UK position, following the Court
of Appeal’s judgement in Thaler v Comptroller General of
Patents,?4is one of relative legal certainty—we do know that Al
cannot be named as inventor and, empirically, nothing
suggests there is a pressing need for this to be changed.”

To get the Al view on the copyright issue, the following question
of content ownership was asked to Ask Al, which uses ChatGPT
3.5, for its opinion on the use of Al-generated content for
commercial purposes.

Can | use output from ChatGPT for commercial uses?

The Ask Al mobile ‘phone app, using ChatGPT 3.5, gave the
following response to this question:

“The use of output from OpenAl's GPT models, such as ChatGPT,
for commercial purposes may be subject to certain restrictions
and require appropriate licensing or permission from OpenAl.

OpenAl's GPT models are covered by several licenses, including
the Creative Commons Attribution-NonCommercial-ShareAlike
4.0 International (CC BY-NC-SA 4.0) license.

This license allows for non-commercial use and distribution of the
output generated by the models, as long as appropriate
attribution is given and the resulting work is distributed under
the same or a similar license.



If you intend to use the output from ChatGPT for commercial
purposes, you should consult with OpenAl or a legal professional
to ensure that you have the appropriate licenses and
permissions to do so. Additionally, you should be aware of any
potential ethical or legal concerns surrounding the use of Al-
generated content in commercial applications.”

The CC BY-NC-SA 4.0 Creative Commons, Attribution-
ShareAlike 4.0 license lets others modify and build upon the
licensed material, even for commercial purposes, as long as the
author is credited and the material is published under identical
terms. This license is effectively “copyright” free and an open-
source software license.

Creating_an account for the Free

ChatGPT V. 3.5

Having established that the Java code output from ChatGPT is
free to use, as far as UK law and the OpenAl organization is
concerned, we need to sign up for the free account access to
ChatGPT V3.5, so the following steps were used:

1. Use a web browser to go to the ChatGPT website at

https://chat.openai.com/auth/login to give the Welcome
Login prompt as shown in Figure 1.1:


https://chat.openai.com/auth/login

©

Welcome to ChatGPT

Log in with your OpenAl account to continue

Figure 1.1: The ChatGPT Login web page

. First, we need to select the Sign up button highlighted
above, in Figure 1.1.

. Next, we have to provide an email address, choose a strong
password, and accept the terms of service, as shown in
Figures 1.2 and 1.3 following:




Create your account

Note that phone verification may be required for
signup. Your number will only be used to verify
your identity for security purposes.

Email address
alan.bluck@asbsoftware.co.uk

Continue

Already have an account? Login

OR
(G Continue with Google

=! Continue with Microsoft Account

@& Continue with Apple

Figure 1.2: The ChatGPT account creation web page

A valid email address, that you have access to, is required
because OpenAl uses a two-factor authentication

mechanism, which requires you to click on a verification link



in the email that is sent to you. A strong password must be
entered, as requested in Figure 1.3.

Create your account

Note that phone verification may be required for
signup. Your number will only be used to verify
your identity for security purposes.

alan.bluck@asbsoftware.co.uk Edit

Password

SsBeBBRBRIRBRERREN @

Your password must contain:

v At least 8 characters

Continue

Already have an account? Login

Figure 1.3: The ChatGPT account password is entered



As explained earlier, you are then prompted to verify the
email you have been sent to complete the account creation,

as shown in Eigure 1.4:

Verify your email

We sent an email to
alan.bluck@asbsoftware.co.uk.
Click the link inside to get started.

Resend email

Figure 1.4: The ChatGPT account must be verified



4. Next, you need to check your email inbox for a verification
message and click the link to verify your email address, as
shown in Figure 1.5.

OpenAl - Verify your email (fissssl
@ Opeandl
- -
@) OpenAl

Verify your email address

To conlinue seting up your OpénAl adcounl, plaass verdly thal

Figure 1.5: The ChatGPT account is verified using the Verify email address
button

After the Verify email address button is clicked you will
get a message as shown in Figure 1.6, as follows:

©



Email verified

Your email was verified but you are no longer
authenticated. Please return to the device
where you began sign up and refresh the
page, or login on this device to continue.

Please contact us through our help center
if this issue persists

Figure 1.6: The ChatGPT account verification is confirmed

The following web page is shown as displayed in Eiqure 1.7:

G



Welcome back

Email address

alan.bluck@asbsoftware.co.uk

Don't have an account? Signup

OR

Continue with Google

Q

B Continue with Microsoft Account

@ Continue with Apple

Figure 1.7: The verified page is now displayed

5. Fill in your first and last names on the sign-up page, then
click the continue button, as shown in Eigure 1.8.



Enter your password

alan.bluck@asbsoftware.couk  Edit

Password

SFRRRRRRERRRER @

Forgot password?

Don't have an account? Signup

Figure 1.8: The Login page is now shown for logging into the new account

The new account requires additional GDPR protected
(General Data Protection Regulations) biographical
information as shown in Figure 1.9.



Tell us about you

Alan Bluck
ASB Software Development Limited

Birthday

By clicking "Continue”, you agree to our Terms and
acknowledge our Privacy policy

Figure 1.9: The ChatGPT account prompts for further specific information

6. To verify your phone number, you have to enter a 6-digit
OTP (One-Time Password) code that will be sent to your
phone.



Developing Java Code for Utilizing the ChatGPT API

©

Verify your phone number

> < 44

Send code

Figure 1.10: The ChatGPT account prompts for the user’s mobile phone number

You mobile ‘phone should be switched on and connected to
your service provider, since an SMS text message is sent to
the ‘phone number you enter. Remember to select your
country of residence from the drop-down list. The text
message you receive will contain the code you are prompted
to enter, as shown in Figure 1.11.

AP\



Enter code

Please enter the code we just sent you.

188 000

Resend code

Figure 1.11: The ChatGPT account, two-factor code, is entered from the SMS
text

7. After completing these steps, you will have successfully
signed up for ChatGPT and can begin using it with the



dashboard, as shown in Figure 1.12.
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Welcome to the OpenAl platform
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Balid an application
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Figure 1.12: The ChatGPT Dashboard is displayed on successfully logging in

It is recommended to start by running the Quickstart tutorial:

https://platform.openai.com/docs/quickstart

By following the instructions, you will be able to create an
account and start using ChatGPT successfully.

Using the playground:

https://platform.openai.com/playground/p/default-ga?
model=gpt-3.5-turbo-0301

Note

| found that over time the model (currently chosen as gpt-3.5-
turbo-0301) which can be used will change, so you may have
to select another from the available dropdown list.


https://platform.openai.com/docs/quickstart
https://platform.openai.com/playground/p/default-qa?model=gpt-3.5-turbo-0301

8
[~

Get started S Playground

WIBTE USER

& Add message

.

Figure 1.13: The ChatGPT OpenAl playground for questions.

So, the following question was asked, using the text:

“Have you got a java code method for a binary search

program”



ASSISTANT

USER Hawe you got a java code method for a binary search program.
ASSISTANT as, here is a Java code method for a binary search program
“java

! Chaeck if the target is present at the middle position

arr[mid]

return mi

If targe tay -] &
r{m M

Figure 1.14: The ChatGPT response example for Binary Search java code
Or, select the following link which takes you to ChatGPT:
https://chat.openai.com/
Oreiinan k0 - ) 2

¥ GPT-35 L i -

ChatGPT
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Examples Capabilities Limitations
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*Got any creative ideas for 2 %0 Alows
year old's birthday ¥ = conmections hanmiul instructions or blased

caontent

&, Upgrads to Plus m
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https://chat.openai.com/

Figure 1.15: The message window is displayed for entry (contains Send a message,
by default)

The send a message grey font text, indicates where you need to
type your question, as shown in Figure 1.16:

"Got any creative ideas for a10 Allows user to provide follow-up May occasionally produce
year old's birthday?" = corrections harmful instructions or biased
content
Have you got a Java code method for a binary search program. B

Free Research Preview. ChatGPT may produce inaccurate information about pecple, places, or facts. ChatGPT July 20 Yersicn

Figure 1.16: The message window can be used, as shown above, click the white
arrow icon

Clicking the white arrow (on a green background as shown in
Figure 1.16), gives the display as shown in Figure 1.17:

8
- & § rrtoes - « oO@ i

+ Hewchat ! m Have you got a java code method for a binary search program

) Jow Seach M2 N B
B JwaBinarySewreh ML 1) B E] Surel Below Is a Java Implementation of a binary

edement in a sorted array, The bir

P Get lava AP Key

[ Java Binary Search Aigorith

& Upgrade to Plus HEW

v S
E.u' alan. biuck@asbsoftwar

Figure 1.17: The ChatGPT code generated is copied using the Copy code button

This gives the output code and text description (for the code,
click on Copy code top right in the inset window, shown in

Figure 1.17.) The code generated is as follows:

Note



The actual code generated may very well change over time. As
an example, we have emboldened some of the additions made
from an earlier response given.

public class BinarySearch {
/**
* Binary search method to find the target element in a sorted
array.
*
* @param arr The sorted array to search in.
* @param target The element to search for.
* @return The index of the target element if found; otherwise,
-1.
*/
public static int binarySearch(int[] arr, int target) {
int left = 0;
int right = arr.length - 1;
while (left <= right) {
// If the middle element is the target, return its index
if (arr[mid] == target) {
return mid;
}
// If the target is in the left half, discard the right half
if (arr[mid] > target) {
right = mid - 1;
} else { // If the target is in the right half, discard the
left half
left = mid + 1;
}
}
// If the target is not found, return -1
return -1;
}
public static void main(String[] args) {
int[] arr = {2, 5, 8, 12, 16, 23, 38, 45, 56, 72, 91};
int target = 23;
int index = binarySearch(arr, target);
if (index '= -1) {



System.out.println("Element found at index: " + index);
} else {
System.out.println("Element not found in the array.");
}
}
}

We can scroll down past the code window to show the ChatGPT
Al description, as follows:

In this example, we have a sorted array arr, and we're searching
for the target element using the binarySearch method. If the
target element is found, the method will return its index;
otherwise, it will return -1 to indicate that the element is not
present in the array. The provided main method demonstrates
how to use the binarySearch method with a sample array.

Installing_and using_the Android phone
App, Ask Al

This other option, which gives similar responses, is to use the
Android phone app, Ask Al, created by Codeway Dijital.

(This can be used for up to three questions per day for free)
It costs £4.89/week or £¥4.99 for Lifetime unlimited access.

Davalopar conact

Similar apps.

.-\.-bog,lll';n?m v ggg -- A Chamsa &




Figure 1.18: The ChatGPT Android app on Google Play

The Install now option is clicked as shown in Figure 1.19 (a) and
opened as shown in Figure 1.19 (b).

09:44 ® M [ - N OV'AE 09:47 ® & [ - i s = -

(3 @& googlecom/sear + () @

Google &
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Q. chatgpt app S

¢  Google Play Q X

Configuration Download Free Best
Ask Al - Chat with

Sponsored
Ask Al : Chatbot

Google Play ' Codeway Dijital

In-app purchases
Install now | Ask Al - Chat with

Chatbot - ChatGPT 40 now. &=

46 TIM+ 59 MB

460K reviews Downloads App size What's new » 5
Last updated 23 Jun 2023

Install ChatGPT from OpenAl to boost your creativity
and productivity. We fixed some pesky bugs and improved the
overall performance of the app.

& Install app

Developer contact v

(@) (b)

Figure 1.19: (a) The Ask Al ChatGPT app is installed from the Google Play web site.
(b) The installed Ask Al ChatGPT app is started with the Open button

On the Android mobile phone we can now tap on the newly
installed Ask Al icon as shown in Figure 1.20.
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Figure 1.20: The Ask Al ChatGPT app icon is shown in the Android ‘phone screen

The icon highlighted in Figure 1.20 is tapped to display the
window shown in Figure 1.21:
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Unlock Unlimited Access

+ Answers from GPT3.5
*

More accurate & detailed answers

Higher word lim
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No Limits

Have unlimited

No Ads

Fu":‘

4.89 [ Week

£39.99 / Lifetime

Privacy | Terms
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09:36 ® B4 [ -

Ask Al M ® %

My History

Best Java Jar File Example
Download Sites Code for

Suggestions

" Education & Fun £ Daily Lifestyle
Science Chat
English Teacher

Translator

Figure 1.21: (a) The X close on the top left, gives the “free” default screen (b) Three
free questions are allowed

Creating_an account for the Subscribed

ChatGPT-4

To log in to GPT-4, the following steps are recommended:

1. Sign up for OpenAl in the previous section.

After loading the OpenAl website, as shown in Figure 1.15,
mouse-over on the “GPT-4” button located in the upper-
center of the screen, as shown in Figure 1.22.and then



select the Upgrade to ChatGPT Plus button. Follow the
prompts to create your OpenAl account.

GPT-35 +' GPT4 @&

Our most capable model, great for
tasks that require creativity and
advanced reasoning.

Available exclusively to Plus users

Upgrade to ChatGPT Plus

Figure 1.22: The option to upgrade to ChatGPT Plus

2. You can now Subscribe to Chat GPT Plus: You will be
prompted to subscribe to the Chat GPT Plus plan, which
costs $20 per month. Follow the instructions to complete the
subscription process. By subscribing to Chat GPT Plus, you
will gain access to the GPT-4 version.

But, why pay for this when you can get the power of
ChatGPT Plus from the Microsoft Windows Bing search
engine?

You will notice that the latest MS Windows 10 version
(kindly updated for free by Microsoft) has a new search box:



L Type here to search

Figure 1.23: The latest Windows Search box with its Ouroboros snake logo

So, just knowing Microsoft’s search engine is called Bing, we
entered the following text into the Box in Figure 1.24

“What does Bing use for its Al”

All Apps Documents Web More -

Best match

The new Bing search engine works based on a next-
generation OpenAl large language model, in other
words, the upgraded ChatGPT, specifically created
Saarch the web for search. According to Microsoft, these Al models
are applied to the search algorithm, making the

What does Bing use for its Al

See web results

(2 does bing use ai in its search - see
web results

search queries more accurate,

(2 how to use bing ai

PEOPLE ALSO ASK

What is Bing Al search? Does Bing's A
Bing Al search is a search engine that publishers &
] Bing's Al integr

publishers and u

. It integrates Al models like the from better _ar

MNext Gener. » ) 2

b Open results in browser
technology

£ What does Bing use for its Al i RN e v e &

Figure 1.24: The Bing search engine reply to “What does Bing use for its Al”

Then we asked:
“Which version of ChatGPT does Bing use?”
Which gave the response:

"ChatGPT 3.5, which is what powers the chatbot that's gained
notoriety since launching last November, relied on information



from 2021 and before. The new OpenAl large language model
that powers Bing has been optimized for search. It's built on
learning from ChatGPT and GPT-3.5."

Disappointing, but just as the snake is shown eating its tail, if you
paste this response as a search, back into the text box, you get

"There has been speculation that Bing Chat uses GPT-4, and
Microsoft confirmed that’s the case after OpenAl announced the
launch of ChatGPT-4."

Just to confirm this amazing response, we feed this reply text
back again into the search box too, with the response from the
Bing search engine, as shown in Figure 1.25:

Al Apps Documents Web  More v

There has been speculation that Ye S
Bing Chat uses GPT-4, and

See web results According to 2 sources

Microsoft Partners: Bing Chat has been Micros
using GPT4 all along! Here's the big news with C
for Microsoft Partners and Bing of GP1
enthusiasts: Bing Chat, Microsoft's Al The te

chatbot, has been secretly utilizing GPT-4 of
since its launch! whau n

soft Partners: Bing Chat ha... GPT-£

PEOPLE ALSO ASK

b Open results in browser
Does Bing ..c-w = iiegpe=s Is Microsoft's

et AP

Bing Chat uses GPT-4, and
Microsoft confirmed that's the case

after OpenAl announced the e = -
launch of ChatGPT-4) 5 @ ™ % 9

Figure 1.25: The confirmation that we are using ChatGPT Version 4 through MS
Bing search

Out of curiosity, we repeated the question asked earlier in
ChaptGPT 3.5:



Have you got a java code method for a binary search
program?

All Apps Documents web More *

Best match

Hat o 08 A3 cods et Java provides three ways to perform a

for a binary search program blnary search:

See web results . . . -
1. Using the iterative approach

2. Using a recursive approach

3. Using Arrays.binarySearch () method.

lgorithm In Java —

PEOPLE ALSO ASK

What is binary search in Java? How binary s
Binary search is used to search a key In this tutorial, y
element from multiple elements.

Binary seart

b Open results in browser

In case of b C++, Java g P
must be in ascending order. If you have searching a.., oril

Have you got a java code method

& for a binary search programl =1 E ™ ﬂ‘ ‘9 o ™M w

Figure 1.26: We ask Bing the question we asked previously for a Binary search code
method

This gives the link:
https://www.softwaretestinghelp.com/binary-search-in-
java/

(Updated on June 25, 2023)

This link has a full tutorial, so provides a very good introduction
for a student Java programmer. It also uses a smarter version of

the Binary Search code, using the standard Java
Arrays.binarySearch method.

Note


https://www.softwaretestinghelp.com/binary-search-in-java/

You may have noticed in the code example given, that the
Array position of the number 50 is the fifth number in the list,
so you might think the program has given the wrong answer for
the index of 4.

Here you have to remember that Java array elements are
numbered with the first element indexed from zero.

Be sure to check the use of any of the code given in this link as
the material is copyright protected!

We found the following on their website (
https://www.softwaretestinghelp.com/copyright-policy/ ):
“Fair use allowed:

If you want to refer to any article from this website you can post
article excerpts or summaries generally not more than one
paragraph and a link back to Softwaretestinghelp.com original
article.”

Conclusion

There are a number of options available to use OpenAl’'s
ChatGPT Al application as a free tool for assisting a Java
software developer as described, step-by-step in this first
chapter.

The Java code for the Binary Search example we used was
requested in the Free Bing search engine as shown in Figure
1.26, the link provided gives a full description of the algorithm
and examples of the Java code we require.

In the next chapter, we will look at Java programming best
practices as stated by ChatGPT.

Points to remember

e For copyright, it is important to use due diligence and
research yourself to confirm the code you wish to use is
really in the public domain.



https://www.softwaretestinghelp.com/copyright-policy/

e The web pages supplied by ChatGPT are regularly updated
by OpenAl. This Al system is always evolving, so be aware
that the examples supplied in this book may change over
time. The book attempts to focus on making the best use of
Al systems, to suit the expertise of the Java programmer, so
we have covered access to bare code and the use of the
Bing search engine for in-depth assistance.

e The actual code generated may very well change over time.
As an example, we have emboldened some of the additions
made from an earlier response given in the code listed for
the Binary Search code shown in this Chapter.

Multiple choice questions

1. Which version of ChatGPT is charged at $20 per
month?
a. ChatGPT model GPT-4
b. ChatGPT model GPT-3-5
c. gpt-3.5-turbo-0301
d. Microsoft Bing

2. GDPR is the pneumonic for?

a. General Digital Processing Regulations
b. General Digital Protection Requirements
c. General Data Protection Regulations
d. General Data Processing Regulations
3. Which of the following is the name for the Android
mobile ‘phone app?
a. ChatGPT
b. Ask Al
c. Bing
d. OpenAl

Answers
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Questions

1.

Which is the most expensive option for using the ChatGPT
Al, also describe the limitations of each of the ‘free’
versions.

. What are the main reasons that Copyright is not assignable

to the content produced by an Al program?

. Why should you still be careful to validate the responses

created by ChatGPT?

. Why is it important to provide a valid email address when

applying for an OpenAl account?

Key terms

Al: Artificial Intelligence Software that mimics the responses
you might expect to questions supplied by a human
operator.

OpenAl: is the American artificial intelligence research
laboratory that developed ChatGPT comprising the non-
profit OpenAl organization and its for-profit subsidiary
corporation OpenAl Limited.

API: Application Programmer’s Interface - a set of callable
methods to allow a server system to be accessed for
functionality using code used for a client-based program.

Ask Al: The Android mobile phone app is available for
access to ChatGPT 3.5.

CC BY-NC-SA: Creative Commons, by NonCommercial-
ShareAlike Attribution, effectively a copyright-free software
license providing the content is correctly attributed with a
reference link to the original software source.

ChatGPT: ChatGPT is a language model developed by
OpenAl. It is based on the GPT (Generative Pre-trained



Transformer) architecture, specifically GPT-3.5 for the free
use option. The model is designed to generate human-like
text responses to user inputs, making it capable of engaging
in interactive and natural-sounding conversations. ChatGPT
has been trained on a massive amount of diverse textual
data from the internet, allowing it to acquire a broad
understanding of language and context. It uses deep
learning techniques, particularly transformers, which
enable it to process and generate text effectively. This
language model has a wide range of applications, including
answering questions, providing explanations, giving
recommendations, offering creative writing assistance,
language translation, and code generation. It can be
integrated into various software operating systems and
hardware platforms and can be used to create software
applications to offer interactive and conversational
experiences for users using the ChatGPT API interface.

EPO: The European Patent Office.
EU: The European Union

Fortran: Early scientific computer language, derived from
Formula Translation.

GDPR: General Data Protection Regulations,

SMS: Short Message Service, used to send the text through
to a cell mobile phone, from another cell ‘phone, or a
computer server.

WIPO: The World Intellectual Property Organisation.



CHAPTER 2

Java Programming_- Best
Practices as Stated by ChatGPT

Introduction

In this chapter, we prompt ChatGPT to test its knowledge of good
programming practice. We asked it to define what it knew about
the “SOLID"” principles which it did almost instantaneously, the
following output was just the introduction:

“SOLID is a set of five principles for object-oriented programming
that were introduced by Robert C. Martin (also known as Uncle
Bob). These principles aim to make software designs more
robust, flexible, and maintainable. Here's a brief overview of the
SOLID principles and how they apply to Java:”

Structure
In this chapter, we will discuss the following topics:

e The principles of SOLID
e Best Practice for Java code indentation
e SOLID Code Examples

o Single Responsibility Principle (SRP)
Open/Closed Principle (OCP)
Liskov Substitution Principle (LSP)
Interface Segregation Principle (ISP)
Dependency Inversion Principle (DIP)

o

o

o

o

The principles of SOLID

The response from ChatGPT on the five principles for using
Object-Oriented Programming were numbered as follows, when




we asked the question

“What are the principles of SOLID for Java program
development?”

1.

Single Responsibility Principle (SRP): A class should
have only one reason to change. This means that a class
should have only one responsibility or job to do. If a class
has multiple responsibilities, it becomes difficult to change,
test, and maintain. In Java, you can apply SRP by creating
smaller, more focused classes that do one thing well.

. Open/Closed Principle (OCP): Software entities (classes,

modules, functions) should be open for extension but closed
for modification. This means that you should be able to add
new functionality to a program without modifying existing
code. In Java, you can apply OCP by using interfaces and
abstract classes to provide a stable interface for clients
while allowing implementation details to vary.

. Liskov Substitution Principle (LSP): Subtypes should be

substitutable for their base types. This means that any
subclass should be able to be used in place of its parent
class without causing problems. In Java, you can apply LSP
by following the "is-a" relationship between classes and
ensuring that subclass methods do not violate the contracts
of their parent class.

. Interface Segregation Principle (ISP): Clients should not

be forced to depend on interfaces they do not use. This
means that you should design interfaces that are specific to
the needs of their clients. In Java, you can apply ISP by
creating smaller interfaces that have a clear purpose and
only contain the methods that are relevant to their clients.

. Dependency Inversion Principle (DIP): High-level

modules should not depend on low-level modules. Both
should depend on abstractions. Abstractions should not
depend on details. Details should depend on abstractions.
This means that you should design your code so that high-
level modules are decoupled from low-level modules, and
both depend on abstractions. In Java, you can apply DIP by



using dependency injection to provide objects with their
dependencies, and by programming to interfaces rather
than concrete classes.

Best Practice for Java code indentation

In the following question, we used the ChatGPT 3.5 available
using the web-based link:

https://chat.openai.com/ :

Can you describe the best practice for Java code
indentation?

Proper code indentation is essential for writing clean, readable,
and maintainable Java code. Consistent and well-formatted code
improves collaboration among developers and reduces the
chances of introducing err