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O ChatGPT

Seria modeli uczenia maszynowego

Rozwijana przez OpenAl

Trenowana na duzych zbiorach danych

Cel: generowac spojny, naturalny tekst
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Seria modeli uczenia maszynowego

Rozwijana przez OpenAl

Trenowana na duzych zbiorach danych

Cel: generowac spojny, naturalny tekst
Przyklady zastosowan

* tworzenie odpowiedzi na pytania

« generowanie kreatywnych tresci w oparciu wymagania uzytkownika
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O ChatGPT

Seria modeli uczenia maszynowego

Rozwijana przez OpenAl

Trenowana na duzych zbiorach danych

Cel: generowac spojny, naturalny tekst
Przyklady zastosowan

* tworzenie odpowiedzi na pytania
« generowanie kreatywnych tresci w oparciu wymagania uzytkownika

« generowanie kompletnego kodu w réznych jezykach programowania! ©

Pawel Kierat <pawel@kierat.dev> developers O ChatGPT | 4


mailto:pawel@kierat.dev

Znane problemy w pracy z ChatGPT
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Znane problemy w pracy z ChatGPT

é Kod sie nie kompiluje lub nie dziata poprawnie.
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Znane problemy w pracy z ChatGPT

é Kod sie nie kompiluje lub nie dziata poprawnie.

é Kod jest niekompletny (szczesliwa Sciezka).
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Znane problemy w pracy z ChatGPT
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Kod sie nie kompiluje lub nie dziata poprawnie.
Kod jest niekompletny (szczesliwa Sciezka).
Kod jest niskiej jakos$ci (trudny w utrzymaniu).

Kod opiera sie na rozwigzaniach z Internetu.

Pawel Kierat <pawel@kierat.dev> developers

Znane problemy w pracy z ChatGPT | 9


mailto:pawel@kierat.dev
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é Kod sie nie kompiluje lub nie dziata poprawnie.
Kod jest niekompletny (szczesliwa Sciezka).
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Problemy z pamiecig i koncentracja.

Pawet Kierat <pawel@kierat.dev> developers Znane problemy w pracy z ChatGPT | 10


mailto:pawel@kierat.dev

Znane problemy w pracy z ChatGPT

é Kod sie nie kompiluje lub nie dziata poprawnie.
Kod jest niekompletny (szczesliwa Sciezka).
Kod jest niskiej jakosci (trudny w utrzymaniu).
Kod opiera sie na rozwigzaniach z Internetu.
Problemy z pamiecig i koncentracja.

Przepisywanie wszystkiego od nowa.
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Znane problemy w pracy z ChatGPT ludzmi

é Kod sie nie kompiluje lub nie dziata poprawnie.
Kod jest niekompletny (szczesliwa Sciezka).
Kod jest niskiej jakosci (trudny w utrzymaniu).
Kod opiera sie na rozwigzaniach z Internetu.
Problemy z pamiecig i koncentracja.

Przepisywanie wszystkiego od nowa.
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Zalozenia eksperymentow

» Kod pisany niemal w calosci przez Al
* Praca w trybie konwersacyjnym
* Czlowiek:

- dostarcza wymagania funkcjonalne

okresla strukture projektu, biblioteki i narzedzia

[e]

[e]

wytycza kierunek

[}

weryfikuje poprawnos¢

o

podpowiada i koryguje
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Eksperyment 1: Kodowanie do wymagan

Problem

o Kod jest niekompletny (szczesliwa Sciezka)
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Eksperyment 1: Kodowanie do wymagan

Problem
o Kod jest niekompletny (szczesliwa Sciezka)
Rozwigzanie

9 Praca w trybie iteracyjnym
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Let's do some Java coding. I'll be giving you the requirements in rounds (one by one) and
your job is to implement them. Make sure to:
* not implement features that are not covered by the requirements given so far,

* not break the already existing features.

Sure, I'm happy to assist with your Java coding task. Please provide the first round of

requirements, and I'll do my best to implement them according to your specifications.

https://chat.openai.com/share/cd4f7bea-a783-43f1-b141-38670d261268
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) copycode

java.util.Scanner;

java.util.Random;

{
(String[] args) {
();
= rand.nextInt( ) + 15

= (System.in);
System.out.println(

= scanner.nextInt();

(userGuess == numberToGuess) {

System.out.println( )
{

System.out.println( )

scanner.close();
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Wynik
» Calo$¢ w zaledwie 15 krokach (10 iteracji),
» Dziala zgodnie z wymaganiami.

Ale...
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Wynik
» Calo$¢ w zaledwie 15 krokach (10 iteracji),

» Dziala zgodnie z wymaganiami.
Ale...
* Nie zawsze zgodnie ze zdrowym rozsadkiem.

A do tego...

Pawel Kierat <pawel@kierat.dev> developers Wynik | 19


mailto:pawel@kierat.dev

Wynik

» Calo$¢ w zaledwie 15 krokach (10 iteracji),

» Dziala zgodnie z wymaganiami.

Ale...

* Nie zawsze zgodnie ze zdrowym rozsadkiem.
A do tego...

* 79 linii kodu,
* Wszystko w jednym pliku, w jednej klasie, w jednej metodzie!

» ZlozonosSc cyklomatyczna: 36! (a.k.a. Bloody hell!)
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Eksperyment 2: Przypadki testowe

Problem

o Problemy z pamiecig i koncentracja.
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Eksperyment 2: Przypadki testowe

Problem
o Problemy z pamiecig i koncentracja.
Rozwigzanie

9 Praca w trybie iteracyjnym

@ Powtarzanie i dyscyplina!
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(@] .
The rules:

1. We start with an empty Java metod accepting a string as a parameter and returning
another string. It's fine to add more helper methods if necessary, but this will be our entry
point.

2. The coding process will be iterative. In each round | give a new pair of strings, where the
first one is the argument and the second one is an expected return value. We can call it a test
case. Your task is to improve the code we already have to satisfy all test cases provided so
far.

What say you?

That sounds like a great plan! I'm ready to get started. Please provide me with the initial Java

method so that we have a starting point.

https://chat.openai.com/share/1879fb78-602d-43c7-adfc-bd407f47a93a
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Now, the code will reverse the input string and return the reversed string as the output. Let's

proceed to the next test case.

We can't. Have you checked all the test cases?

Apologies for the oversight. You're right; | should have checked all the test cases before
proceeding. Let's go through all the test cases we have so far to ensure that the code

satisfies all of them:
TestCase1: (""", "")"

* The code returns an empty string, which matches the expected output.
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Here's the updated table with the new test case:

Test Case

1

Input

"ab"
"ha"
"cdab"
"aab"
"rrdd"

"aababaccac"

Expected Output

nn

"
"o
"abed”
"a2b"
"r2d2"

"aSb2c3"

Actual Output Result
ngn
"ab"
"ab"
"abcd"
"a2b"
"r2d2"

Let's modify the code to replace consecutive duplicate characters with the character

followed by the count and test it with the new test case:

Pawel Kierat <pawel@kierat.dev>

developers
GDANSK
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) copycede

String (String input) {
(OF

= 0; i < input.length() - 1; i++) {
(input.charAt(i) == input.charAt(i + 1)) {
count++;

{
result.append(input.charAt(i))

(count > 1) {

result.append(count);
}

count = 1;

}
result.append(input.charAt(input.length() -
(count > 1) {

result.append(count);

result.toString();
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Eksperyment 3: Refaktoryzacja

Problem

o Kod jest niskiej jakosci (trudny w utrzymaniu)

é Przepisywanie wszystkiego od nowa
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Eksperyment 3: Refaktoryzacja

Problem

o Kod jest niskiej jakosci (trudny w utrzymaniu)

é Przepisywanie wszystkiego od nowa
Rozwigzanie

@ Modularyzacja kodu
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If you have any further questions or need assistance with anything else, please let me know!

Good job! Now that we have a decent set of tests, it's time for refactoring! Let's start from "3
lines per method body". You can freely extract methods, change the signatures etc. to
achieve that goal, but don't touch the "runTests" method.

Thank you! | appreciate the opportunity to refactor the code while adhering to the "3 lines
per method body" guideline. Here's the updated code with refactored methods:
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String (String input) {
Map<Character, Integer> charCountMap = buildCharacterCountMap(input);

buildCompressedString(charCountMap);

Map<Character, Integer> (String input) {
input.chars()
.mapToObj(ch -> ( ) ch)
.collect(HashMap:: , (map, ch) -> map.merge(ch, 1, Integer::sum), HashMap::putAll);

String (Map<Character, Integer> charCountMap) {
charCountMap.entrySet().stream()
.map(entry -> entry.getkKey() + (entry.getValue() > ? entry.getValue().toString()

.reduce("", String::concat);
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Eksperyment 4: Testy automatyczne

Problem

o Kod sie nie kompiluje lub nie dziata poprawnie

é Problemy z pamiecig i koncentracja (takze u czlowieka)
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Eksperyment 4: Testy automatyczne

Problem

o Kod sie nie kompiluje lub nie dziata poprawnie

é Problemy z pamiecig i koncentracja (takze u czlowieka)
Rozwigzanie

@ Test-Driven Development
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H Let's code in Java using TDD:

1. First comes the entry in TODO list, shortly describing the thing we want to implement.
2. Then comes the test for it. One test, not two, not three.

3. Once the test is ready, write the *minimal* implementation that makes it pass. Keep in
mind that in the end, all tests must pass, not just the last one.

4. Once we're done with implementation, we'll search for redundancies in the code and
remove them.

5.Goto point 1.

We'll work on each of the points until we are satisfied with the result. DO NOT proceed with
the next step without explicit approval from my side.

Topic: Number guessing game.
Testing framework: JUnit 5.

Let's start with the first item to do.

https://chat.openai.com/share/fbabc508-d347-49d5-b218-eba66¢cf65aa3
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Alright! Let's begin by building a number guessing game using TDD.

TODO List:

The game generates a random number between 1and 100.
The player can guess the number.
The game provides feedback about the guess - "too high", "too low", or "correct".

The game counts the number of attempts.

o 0 b H

The game can be reset, starting a new game with a new random number.

To start with our first task, we'll focus on:

"The game generates a random number between 1and 100."
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Test

Here is a test case for this task:

) Copycode

org.junit.jupiter.api.Test;

org.junit.jupiter.api.Assertions.*;

() {
= ();
= game.getGeneratedNumber();

assertTrue(generatedNumber >= && generatedNumber <= )
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Alright, let's proceed with the minimal implementation:

E] Copy code

java.util.Random;

generatedNumber;

0 {

this.generatedNumber = ().nextInt(

generatedNumber;
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You're right. | made a classic mistake in TDD by implementing a bit more than the minimal

requirement. Truly minimal would be to hard-code a value between 1and 100.

Here's the truly minimal implementation:

] copycode

generatedNumber;

0O {

this.generatedNumber =

generatedNumber;
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Eksperyment 5: Interfejsy

Problem

o Problemy z pamiecia i koncentracja
é Przepisywanie wszystkiego od nowa

° Kod jest niskiej jakosci (trudny w utrzymaniu)
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Eksperyment 5: Interfejsy | 39


mailto:pawel@kierat.dev

Eksperyment 5: Interfejsy

Problem

o Problemy z pamiecia i koncentracja
é Przepisywanie wszystkiego od nowa

° Kod jest niskiej jakosci (trudny w utrzymaniu)
Rozwigzanie

@ Kroczacy Szkielet (Walking Skeleton)
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Let's write a game of TicTacToe in Java together, using a walking skeleton approach. We'll
start from the main class of the game and maintain Single Responsibility Principle by
extracting smaller responsibilities to separate classes. The implementations will be hidden
behind interfaces and injected via constructors.

Alright, let's get started. A "walking skeleton" is an approach where you build a bare-bones
system that covers the end-to-end functionality, albeit in a very minimal way. You then build

on this, fleshing out each component to fully realize its function.

So, let's start with the basic structure of our game:

https://chat.openai.com/share/bb74562d-fb17-4e28-99a2-e7edf84e3348
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Na poczatku...

public interface Player { public interface Board {
int[] makeMove(Board); boolean isMovelegal(int, int);
char getSymbol(); void makeMove(int, int, char);
} }

public static void main(String[] args) {
Player player1 = new HumanPlayer('X'); // We'll create these...
Player player2 = new AIPlayer('0'); // We'll create these...
Board board = new ArrayBoard(3, 3); // We'll create these...
new TicTacToe(player1, player2, board).start();
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public void start() {
Player currentPlayer = player1;
while (true) {
board.printBoard();
int[] move = currentPlayer.makeMove(board);
1f (board.isMovelLegal(move[@], move[1])) {
board.makeMove(move[@], move[1], currentPlayer.getSymbol());
if (board.checkWin()) { ... } else if (board.checkDraw()) { ... }
currentPlayer = (currentPlayer == player1) ? player2 : playerT;
} else {
System.out.println("I1legal move, please try again.");

¥
}
}
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Na koniec...

public static void main(String[] args) {

Player player1 = new HumanPlayer(TicTacToeSymbol.X);

Player player2 = new AIPlayer(TicTacToeSymbol.0);

PlayerRotation playerRotation = new CircularPlayerRotation(player1,
player?2);

Board board = new ArrayBoard(3, 3);

Referee referee = new TicTacToeReferee();

Announcer announcer = new ConsoleAnnouncer();

GameKeeper gameKeeper = new GameKeeper(referee, announcer);

BoardPrinter boardPrinter = new ConsoleBoardPrinter();

new TicTacToe(board, gameKeeper, playerRotation, boardPrinter).start();
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public void start() {

GameState gameState;

do {
board.accept(boardPrinter);
Player currentPlayer = playerRotation.nextPlayer();
Turn turn = new Turn(currentPlayer, turnNumber++);
Move move = gameKeeper.getNextMove(turn, board);
board.updateState(move, currentPlayer);
gameState = gameKeeper.getGameState(board);

} while (!gameState.isFinal());

gameKeeper.announceGameState(gameState);

Pawel Kierat <pawel@kierat.dev> developers
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Eksperyment 6: Kontrakty

Problem

o Kod sie nie kompiluje lub nie dziata poprawnie

é Problemy z pamiecig i koncentracja

Pawet Kierat <pawel@kierat.dev> developers Eksperyment 6: Kontrakty | 46


mailto:pawel@kierat.dev

Eksperyment 6: Kontrakty

Problem

o Kod sie nie kompiluje lub nie dziata poprawnie

é Problemy z pamiecig i koncentracja
Rozwigzanie

@ Contract-Driven Development
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ﬂ Do you know Java Modeling Language?

Yes, I'm familiar with Java Modeling Language (JML). JML is a behavioral interface
specification language for Java programs. It allows you to specify the expected behavior of
Java code using annotations. These annotations can express preconditions, postconditions,

and invariants that define the constraints and properties of the code.

JML provides a way to formally specify the expected behavior of Java methods and classes,
allowing for more rigorous software development. It helps in improving program correctness

and aids in code maintenance and documentation.

https://chat.openai.com/share/6eb7d98a-6cca-4e63-8¢31-7f218443d5d7
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n Write a specification in JML for a java method which takes an array of integers and returns an
array with the numbers sorted ascendingly.

//@ requires arr != null;

//@ ensures \result != null;

//@ ensures \fresh(\result);

//@ ensures \result.length == arr.length;

//@ ensures (\forall int 1i;

//@ 0 <=1 && 1 < \result.length - 1;
//@ \result[i] <= \result[i+1]);

public int[] sortArray(int[] arr) {
// Method implementation

}
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Implementacja

//@ requires arr != null;
//@ ensures \result != null;
//@ ensures \fresh(\result);
//@ ensures \result.length == arr.length;
//@ ensures (\forall int i; @ <= 1 && 1 < \result.length - 1;
//@ \result[i] <= \result[i+1]);
public int[] sortArray(int[] arr) {
return (arr.length <= 1) 7 arr : (
swap(arr, @, findMinIndex(arr, 9)),
sortArray(Arrays.copyOfRange(arr, 1, arr.length))

)
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//@ requires arr != null;

//@ requires start >= 0 && start < arr.length;

//@ ensures \result >= start && \result < arr.length;

//@ ensures (\forall int 1i; start <= 1 && 1 < arr.length;
//@ arr[\result] <= arr[i]);

private int findMinIndex(int[] arr, int start) {
return (start == arr.length - 1) 7 start : (
(arr[start] <= arr[start + 1]) 7 start
: findMinIndex(arr, start + 1)
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//@ requires arr != null;
//@ requires 1 >= 0 && 1 < arr.length;
//@ requires j >= 0 && j < arr.length;
//@ ensures arr[1] == \old(arr[j]) && arr[j] == \old(arr[i]);
private void swap(int[] arr, int i, int j) {
int temp = arr[i];
arr[i] = arr[j];
arr[j] = temp;
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Co wybrac?
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Co wybrac?
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Walking Skeleton + CDD + TDD
Walking Skeleton

« Wspiera luzne laczenie komponentdéw przez interfejsy

» Zwieksza testowalnosc¢, utrzymywalnos$c 1 rozszerzalnosc¢ kodu
Contract-Driven Development

» Okresla jasne i Sciste oczekiwania odnosnie dziatania kodu
Test-Driven Development

» Zapewnia wysokie pokrycie kodu testami

» Pozwala skupic sie na niewielkim wycinku systemu
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REFAKTORYZACJA KONTRAKT
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n Let's code code something in Java. Here's the approach we will use.

We will work in iterations (or rounds). Each round will consist of the following steps:
First, we'll choose a piece of the application we would like to implement (a single
requirement).

Next, we'll design a Java interface with a method (or methods) that will fulfill that
requirement.

Then, for each method in the interface we will:

* design a contract; we'll use JML for this purpose.

* write a test based on that contract; we'll use JUnit 5 here.

* write a skeleton of the implementation.

Once the tests pass, we'll refactor the code by extracting methods and interfaces if
necessary.

When we're satisfied with the code and all tests pass, we take one of the extracted interfaces
and repeat the entire procedure.

What do you think?

S Regenerate

https://chat.openai.com/share/9723d156-20f2-41ef-a7c4-d95df4bfc7f2
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Przygotowanie

n Let's implement a game of Checkers. Before we start, let's build a domain vocabulary that
we'll use to build our application (like in DDD).

Sure, Domain-Driven Design (DDD) is a good approach for tackling complexity and building
a common language for both developers and stakeholders. Having a well-defined domain
vocabulary can clarify our discussions and code. Here's a start at some of the terms we
might use for a Checkers game:

Domain Vocabulary for Checkers

1. Board: The game field where pieces are placed. Typically, an 8x8 grid.
2. Square: A single spot on the board where a piece may be located. > Regenerate
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Interfejs

) copycode

GameResult
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Kontrakt

) copycode

GameResult
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Pierwszy test

1 copycode

org.junit.jupiter.api.Test;

org.junit. jupiter.api.Assertions.assertNotNull;

= gameSession.play();

assertNotNull(result,

Pawel Kierat <pawel@kierat.dev> developers Pierwszy test | 61

GDANSK


mailto:pawel@kierat.dev

Szkielet (pseudokod)

pseudo I:] Copy code

function play() -> GameResult
initializeBoard()

initializePlayers()

while not rulesEngine.isGameOver()
currentPlayer = determineNextPlayer()
move = currentPlayer.makeMove()
if rulesEngine.isValidMove(move)
updateBoard(move)
else
return invalidMoveResult() // This could be a type of GameResult
end if

end while

return determineGameResult()

end function
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Implementacja (po refaktoryzacji)

E] Copy code

GameResult () {
(!rulesEngine.isGameOver(board)) {
= turnManager.getNextPlayer();

board = executeValidMove(currentPlayer, board);

rulesEngine.determineGameResult(boaxrd);
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2] Copy code

(Player player, Board board)

= player.makeMove(boazrd);
board.update(move);
(InvalidMoveException e) {

player.notifyInvalidMove();
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Co jeszcze pomaga?

@ Precyzyjne wymagania

@ Szerszy kontekst programu
@ Wiedza i doswiadczenie

0 Dyscyplina i ciggta kontrola
)  Cierpliwos¢

©)  Zyczliwosé i motywacja
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eventory

developers
GDANSK

Ocen moj wyktad
w aplikacji Eventory

o Wejdz w agende
e Kliknij w wybrany wyktad

e Ocen

26.09.2023
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