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[bookmark: _Toc166336396]Abstract
This article provides an in-depth analysis of the creation of a computer version of Scrabble, the world-famous word game. It formulates the guiding principles, core mechanics and scoring model of the game with a detailed strategic plan for where the solution will be implemented. The tool records game requirements as essential, very important, desired, and unsuccessful, using the MoSCoW prioritization technique. Exact tactics (such as tile layout, word validation, and scoring) are illuminated through pseudocode snippets that help to understand how they are implemented. The main issues documented are user-friendliness and flexibility, the introduction of customizable rules and AI challengers. By interacting with known method techniques and their implementation, the essay lays a solid foundation for making Scrabble digitally enjoyable and accessible to players of all ages and skill levels.

[bookmark: _Toc166336397]Introduction
This report will analyze Scrabble, the most famous word game of all time, whose main goal is to develop a computer-based solution. Scrabble offers diverse and competitive game levels that require players to use letter tiles to place and create words on the board and score points. The purpose of this article is to analyze Scrabble's basic concepts, rules and requirements, and develop a roadmap for applying modern computational science techniques. A coherent architectural design for virtual Scrabble will be presented using a methodical approach that includes goal handling, variable recognition, computational structure, and pseudocode creation.
The report is divided into two basic tasks: requirements, system design and implementation. The "Specification" task will describe the basic rules of the Scrabble game and its description. MoSCoW motivational techniques used to sort features into high, medium or low level, providing an outline of the computerized infrastructure and required functions. Then, the Implementation provides a variable that is considered an important factor in the operation of Scrabble. Next, several detailed flowcharts will be created using Draw.io to visualize the main algorithmic structure of the proposed solution, as well as shared pseudocode fragments explaining the internal workings of the game processes. The report aims to build a comprehensive plan that will provide the infrastructure for a technologically advanced and interactive online version of Scrabble, incorporating the following elements.
[bookmark: _Toc166336398]TASK ONE: Description of Scrabble rules
[bookmark: _Toc166336399]Objective of the game
The objective of Scrabble is to have more point than your rivals by making words with letter tiles so that you place them on the board as planned [1]. Players, in turn, get tiles from a pool and join them to the existing board horizontally or vertically [2]. Each tile on the board will have a given value based on the letter, and bonus squares all over the board can increase a player's score [3]. The other way of adding extra points is by applying all the tiles in a single turn; when that happens, it is on the premium squares [4]. The game ends when all the tiles have been drawn, and the player with the highest score wins.

[bookmark: _Toc166336400]Setup
The stage for Scrabble is quite simple. The game starts when the game board is placed on a table at a convenient spot close to all the players [4]. The group then selects one of the players to go first by drawing a tile from the pile, with the player holding the tile closest to the letter "A" starting the game [3]. The rest of the tiles are put back into the pool, and each player draws a hand of 7 tiles, which is their hand for the start of the game.
Players proceed clockwise, with the first player laying their word on the star-marked square in the centre as a starting point [4]. The following words shall only be connected horizontally or vertically with existing words on the board [2]. All of the words formed must be valid words in the dictionary. Players are required to keep their tiles secret from their rivals till the end of the game and are allowed to change the order of their tiles as they wish [4]. The players can exchange one or more of their tiles with one or more new tiles from the pool, but this exchange will be played after the player [5]. The game ends when all the cards are drawn from the pool, and one player uses all his tiles, or no one can play any more words.

[bookmark: _Toc166336401]Gameplay mechanics
Scrabble is a game where the mechanics are built on competing players strategically forming words with letter tiles on a game board [6]. Every player puts down tiles to make words horizontally or vertically, thus expanding words that already exist on the board [7]. Tile placement is limited to those adjacent to tiles already there, and all words constructed must be recognized as actual words. Scoring is a vital component of the game. Each tile is given a specific value depending on the letter it represents [8]. Furthermore, some squares on the board have bonus points that are awarded when used, i.e., double and triple letter and word score squares [4]. Players must accumulate and use high-value letters with careful tile placement to gain extra points from these bonus areas. As they progress through the game, players can swap tiles from their rack, forfeit their turn, or question the legality of a word that the opponent played [7]. The player ends up with the most incredible score at the end of the game when all of the tiles have been used, or no more valid moves are possible wins.

[bookmark: _Toc166336402]Scoring system
In Scrabble, letter tiles have a different value, which affects the sum of points scored in a word. The point values are determined by more complex and infrequent words having higher point values [7]. Furthermore, the player can earn extra points for words or specific letters on some squares on the game board [6]. They comprise doubles, triples, and triples word scores [9]. Each time a word is created, the value of each letter and any potential bonus on the board is added to come up with the final score [7]. Players can win bonus points using all their tiles in one turn or form words on premium squares [3]. The player who accumulates the most points wins at the end of the game.

[bookmark: _Toc166336403]End conditions
The game of Scrabble ends when all the letter tiles are picked from the pool and one player uses them all or when no valid words can be formed, and all players consecutively pass their turns [8]. In this game stage, the scores are calculated, and the player with the highest score is announced as the winner [10]. If a tie occurs, the player with the most incredible score at the end of the match is the winner.

[bookmark: _Toc166336404]Requirements features list using MoSCoW technique
Using the MoSCoW prioritization technique, the requirements for the Scrabble game solution are categorized as follows [4]:

[bookmark: _Toc166336405]Must-have
Game Board: Get a game board that should be a grid of squares whose tiles will be the ones that players will populate.
Tile Pool: Provide a lake of letters where players can pick their tiles during their turns.
Word Validation: Devise a framework to help approve the words players create depending on the game's dictionary.
Scoring System: Establish a scoring system that totals the points obtained by a player by the words he forms and the placement of tiles on prized squares.
[bookmark: _Toc166336406]Should-have
Player Turns: Create a system to manage player's turns where they can draw, place a tile on the board, and then end their turn.
User Interface: Develop a user interface to show the game board, player scores, and tiles at your disposal.
Challenge Mechanism: Add to your game a feature where players can challenge the correctness of the words that their opponents built.
[bookmark: _Toc166336407]Could-have
Computer Opponent: Create an AI computer opponent played in single-player mode by players against it.
Timer: A timer feature that counts the time used by each player can be added to limit the duration of each turn.
Customizable Rules: Enable players to modify some of the game rules, e.g. the use of dictionaries or adding money squares.
[bookmark: _Toc166336408]Won't-have
Online Multiplayer: In the project's first stage, we will focus on the single-player version of the game, which will not include the online multiplayer feature.
Advanced AI Difficulty Levels: By adding an AI opponent, different AI levels are not considered for the initial launch.
In-depth Statistical Analysis: Careful player performance track and analysis will not be applied in the game's first version.


[bookmark: _Toc166336409]TASK TWO: Implementation
[bookmark: _Toc166336410]Identification and Description of Variables
The game to be implemented comprises several variables responsible for the game's different aspects. To begin with, we need variables to represent the game board, which is usually a square grid where tiles are put [9]. This variable will probably be a two-dimensional array, with each element standing for a square on the board [10]. Another significant element is the pool of letter tiles from which the players can select [8]. This can be defined as an array or collection data structure with all the letters and their respective numbers.
Following that, we need variables to be able to maintain the scores of players during the game. Each player's score would be a number variable updated as they spell words and earn points [9]. On the other hand, we also require variables to store the letter tiles that each player owns during their turn [11]. These variables will be arrays or collections of individual letter tiles drawn by the players [10]. Additionally, tile placement variables are required to handle tiles on the board during each turn [1]. These variables are the coordinates of the square where a tile is placed, the orientation (horizontal or vertical) of the word being formed, and the letters themselves.
Some variables in the Scrabble game solution are constants, meaning their values will not change during the program's execution [8]. For instance, the points assigned to each letter tile could be constants since they do not vary during the game [1]. In addition, the game board's dimensions and the premium squares' distribution can be constants. These values are fixed and do not change from one game to another [6]. The constants give stability and consistency to the game mechanics, allowing players to have the same experience from one game to the next. 

[bookmark: _Toc166336411]Algorithm design using flowcharts
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[bookmark: _Toc166336412]Pseudocode for sub processes
Below is the pseudocode for key sub-processes of the Scrabble game solution:
[bookmark: _Toc166336413]Tile Distribution
function distributeTiles():
    For each player in players:
        for i from 1 to 7:   // Distribute seven tiles to each player
            tile = drawRandomTileFromPool()
            player.addTileToHand(tile)

[bookmark: _Toc166336414]Word Validation
function validateWord(word):
    if word.length() < 2:
        return false   // Word must have at least two letters
    If not, a dictionary.contains(word):
        return false   // Word not found in dictionary
    else return true

[bookmark: _Toc166336415]Scoring Calculation
function calculateScore(word, placement):
    score = 0
    wordMultiplier = 1
    for each letter in the word:
        letterValue = getLetterValue(letter)
        if placement.isLetterOnDoubleLetterSquare():
            letterValue *= 2
        else if placement.isLetterOnTripleLetterSquare():
            letterValue *= 3
        score += letterValue
    if placement.isWordOnDoubleWordSquare():
        wordMultiplier *= 2
    else if placement.isWordOnTripleWordSquare():
        wordMultiplier *= 3
    score *= wordMultiplier
    return score


These pseudocodes illustrate the main sub-processes involved in the solution Scrabble game. The function `distributeTiles()` is responsible for the distribution of the tiles to the players at the beginning of the game. The `validateWord()` function determines if the word a player has generated is authentic as per the game's vocabulary [11]. Lastly, the `calculateScore()` function determines the score assigned to the player for the word formed, considering the letters' point values and any additional points accumulated from the board placement [6]. This way, the resulting pseudocodes represent the logical progression of the game solution and keep it consistent.

[bookmark: _Toc166336416]Conclusion
In conclusion, this paper describes the development of a computerized version of the popular board game Scrabble. Observing the game rules, gameplay procedures, and scoring system has helped us gain insight into the extent to which implementation of digital Scrabble can be considered. Through the application of the MoSCoW prioritization method, this report has identified the features of our Scrabble solution that represent the backbone of the game. Also, the report suggests that the changes should be made user-friendly when designing them, such as the game board, tile distribution, word validation, and scoring calculations. The same is of great worth to the Scrabble game because of it. However, the digital editions of the world-famous Scrabble game have multiplied due to the speedy growth of the technology, and not only the youth but also the elders cannot ignore them for a while. The language, therefore, takes another form, which supports social interaction and cognitive development. Additionally, with an adjustable rules setup, computer oppositions, and an interface that is user-friendly for both novice and professional competitors, the solution can be developed. Computer games are a great means to bless the physical one with technology and virtuality, enhancing the gaming experience and increasing the players' engagement and interest. Using the outlined principles and methodologies in the report, developers can now develop a digital version of Scrabble that is captivating and immersive to players of all ages and backgrounds.
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