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About ChatGPT
• Series of machine learning models

• Developed by OpenAI

• Trained on large data sets

• Goal: Generate consistent, natural text
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About ChatGPT
• Series of machine learning models

• Developed by OpenAI

• Trained on large data sets

• Goal: Generate consistent, natural text

Examples of applications

• Producing answers to queries

• Generating creative content based on user’s requirements

• Generating complete code in variety of programming languages! 
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Known issues with ChatGPT

 The code doesn’t compile or doesn’t work correctly.
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Known issues with ChatGPT developers

 The code doesn’t compile or doesn’t work correctly.

 The code is incomplete (happy path).

 The code is of low quality (unmaintainable).

 The code is based on solutions taken from the Internet.

 Problems with memory and concentration.

 Rewriting everything from scratch.
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Assumptions for experiments
• Code written almost exclusively by AI

• Work in conversational mode

• Human operator:

◦ provides functional requirements

◦ defines project structure, libraries, tools

◦ sets the direction

◦ verifies the correctness

◦ gives hints and corrects
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Experiment 1: Coding to requirements
Problem

 The code is incomplete (happy path)
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Experiment 1: Coding to requirements
Problem

 The code is incomplete (happy path)

Solution

 Work in iterations
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https://chat.openai.com/share/cd4f7bea-a783-43f1-b141-38670d261268
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Result

• Everything in just 15 steps (10 requirements),

• Works according to the requirements.

But…

Paweł Kierat <pawel@kierat.dev> Result | 17

mailto:pawel@kierat.dev


Result

• Everything in just 15 steps (10 requirements),

• Works according to the requirements.

But…

• Not always according to common sense.
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Result

• Everything in just 15 steps (10 requirements),

• Works according to the requirements.

But…

• Not always according to common sense.

Moreover…

• 79 lines of code,

• All in one file, one class, one method!

• Cyclomatic complexity: 36!   (a.k.a. Bloody hell!)
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Experiment 2: Test cases
Problem

 Problems with memory and concentration.
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Experiment 2: Test cases
Problem

 Problems with memory and concentration.

Solution

 Work in iterations

 Discipline and repetition!
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https://chat.openai.com/share/1879fb78-602d-43c7-adfc-bd407f47a93a
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Experiment 3: Refactoring
Problem

 The code is of low quality (unmaintainable)

 Rewriting everything from scratch
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Experiment 3: Refactoring
Problem

 The code is of low quality (unmaintainable)

 Rewriting everything from scratch

Solution

 Code modularity
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Experiment 4: Test automation
Problem

 The code doesn’t compile or doesn’t work correctly

 Problems with memory and concentration.(także u człowieka)
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Experiment 4: Test automation
Problem

 The code doesn’t compile or doesn’t work correctly

 Problems with memory and concentration (also in case of human operator)

Solution

 Test-Driven Development
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https://chat.openai.com/share/fbabc508-d347-49d5-b218-eba66cf65aa3
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Experiment 5: Interfaces
Problem

 Problems with memory and concentration

 Rewriting everything from scratch

 The code is of low quality (unmaintainable)
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Experiment 5: Interfaces
Problem

 Problems with memory and concentration

 Rewriting everything from scratch

 The code is of low quality (unmaintainable)

Solution

 Walking Skeleton
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https://chat.openai.com/share/bb74562d-fb17-4e28-99a2-e7edf84e3348
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At the beginning…

public interface Player {
    int[] makeMove(Board);
    char getSymbol();
}

public interface Board {
    boolean isMoveLegal(int, int);
    void makeMove(int, int, char);
}

public static void main(String[] args) {
    Player player1 = new HumanPlayer('X'); // We'll create these...
    Player player2 = new AIPlayer('O');    // 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);
    if (board.isMoveLegal(move[0], move[1])) {
      board.makeMove(move[0], move[1], currentPlayer.getSymbol());
      if (board.checkWin()) { ... } else if (board.checkDraw()) { ... }
      currentPlayer = (currentPlayer == player1) ? player2 : player1;
    } else {
      System.out.println("Illegal move, please try again.");
    }
  }
}
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At the end (of iteration)…

public static void main(String[] args) {
    Player player1 = new HumanPlayer(TicTacToeSymbol.X);
    Player player2 = new AIPlayer(TicTacToeSymbol.O);
    PlayerRotation playerRotation = new CircularPlayerRotation(player1,
player2);
    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);
}
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Experiment 6: Contracts
Problem

 The code doesn’t compile or doesn’t work correctly

 Problems with memory and concentration
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Experiment 6: Contracts
Problem

 The code doesn’t compile or doesn’t work correctly

 Problems with memory and concentration

Solution

 Contract-Driven Development
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https://chat.openai.com/share/6eb7d98a-6cca-4e63-8c31-7f218443d5d7
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//@ requires arr != null;
//@ ensures \result != null;
//@ ensures \fresh(\result);
//@ ensures \result.length == arr.length;
//@ ensures (\forall int i;
//@          0 <= i && i < \result.length - 1;
//@          \result[i] <= \result[i+1]);

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

//@ requires arr != null;
//@ ensures \result != null;
//@ ensures \fresh(\result);
//@ ensures \result.length == arr.length;
//@ ensures (\forall int i; 0 <= i && i < \result.length - 1;
//@          \result[i] <= \result[i+1]);
public int[] sortArray(int[] arr) {
    return (arr.length <= 1) ? arr : (
        swap(arr, 0, findMinIndex(arr, 0)),
        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 i; start <= i && i < arr.length;
//@          arr[\result] <= arr[i]);

private int findMinIndex(int[] arr, int start) {
    return (start == arr.length - 1) ? start : (
        (arr[start] <= arr[start + 1]) ? start
            : findMinIndex(arr, start + 1)
    );
}
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//@ requires arr != null;
//@ requires i >= 0 && i < arr.length;
//@ requires j >= 0 && j < arr.length;
//@ ensures arr[i] == \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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What to choose?
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What to choose?
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Walking Skeleton + CDD + TDD
Walking Skeleton

• Supports loose coupling of coponents through interfaces

• Increases code testability, maintainability and expandability

Contract-Driven Development

• Defines clear and precise expectations about the code

Test-Driven Development

• Ensures high code coverage

• Allows to focus on a small fragment of the system
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https://chat.openai.com/share/9723d156-20f2-41ef-a7c4-d95df4bfc7f2
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Preparation
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Interface
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Contract
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First test
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Skeleton (pseudocode)
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Implementation (after refactoring)
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What else helps?

 Precise requirements

 Broader context

 Knowledge and experience

 Discipline and control

 Patience

 Kindness and encouragement
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