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1. Executive Summary

Xela_Arcade is a centralized, high-performance web gaming platform engineered as a multi-app
micro-frontend ecosystem. Instead of deploying separate web games across fragmented URLs or
requiring users to download bloated native applications, Xela_Arcade consolidates diverse gaming
modules under a unified, ultra-fast dashboard interface. It is designed with a Zero-Install,
Zero-Latency philosophy—allowing players to jump from a lightweight arcade game to a complex
strategy matrix instantly using just a modern web browser.

Core Architectural Pillars

e Zero-Friction Accessibility: Achieve instant gameplay loading (LCP under 1.2 seconds) with zero
installation or configuration requirements.

e Uncompromising Code Sandboxing:
Ensure that adding, modifying, or removing a
game module has a zero-percent risk of
impacting the core dashboard or leaking
memory into neighboring games.

e Algorithmic Excellence: Maximize the
browser's native JavaScript/TypeScript 3 Yela_Arcade
execution engine to run complex, recursive »
state logic (like Chess pathfinding or real-time
snake vector arrays) seamlessly at a locked
60 FPS.

e Full Hardware Responsiveness: Deliver an
adaptable Ul shell that automatically
transforms layout proportions to fit everything from ultra-wide desktops to compact mobile viewports
perfectly.

2. Master System Registry (Game Modules)

The platform aggregates varying tiers of computational game layers—ranging from deterministic,
lightweight state check matrices to deep game-tree search vectors. The baseline system registry
maps as follows:

Module Key Genre Class Core Processing Engine / Status
Paradigm


https://p-vijay.vercel.app/

Tic Tac Toe Deterministic Static multi-dimensional PRODUCTION
Strategy lookahead arrays + Minimax
state solver

Chess Heavy Combinatorial search DEVELOPMENT
Algorithmic matrices, validation trees,
state evaluation algorithms

RetroSnake Real-time Arcade Delta-time interval hooks, PRODUCTION
directional vectors, collision
mechanics

3. Technical Deep-Dive: Game Engines & Scripts

This standalone section details the inner engineering mechanics, algorithmic choices, tools, data structures, and
languages utilized to build each independent game module within Xela_Arcade.

3.1 Module: TicTacToe (Deterministic Matrix Engine with Al bot)

Functionality & User Experience
A highly polished, responsive 3x3 grid layout optimized for local Player-vs-Player (PvP) or Player-vs-Computer
(Al Bot) matches. It includes live turn indicators, automatic win-line highlights, and instant board resets.

Tooling, Languages, & Libraries

Language: TypeScript / JavaScript (ES6+ Functional Syntax)
Styling & Ul Shell: Tailwind CSS Grid layouts combined with lucide-react vectors for rendering crisp,
infinitely scalable shapes (<X /> and <Circle / >).

e Animation System: framer-motion handling smooth entry scaling and path-drawing stroke animations
when tokens are placed.

e Auditory Feedback: Native HTML5 Web Audio API to fire low-latency event sounds for cell placements
and victory states.

Core Algorithmic Logic & Script Pipeline

The evaluation script tracks the board as a flat array of 9 elements: Array(9).fill(null). On every turn placement, a
custom utility check script iterates through a multi-dimensional look-up matrix tracking all 8 possible winning
vector configurations:

TypeScript

const WINNING_COMBINATIONS =
[0,1,2],[3, 4, 5], [6, 7, 8], // Horizontal rows
[0, 3,6],[1,4,7], [2, 5, 8], /] Vertical columns



[0, 4, 8], [2, 4, 6] /I Diagonal arrays
The validation script applies an array equality equation: $S5_a=S_b =S_c$ (where $S \neq \text{null}$). If a

match is found, the script breaks the execution cycle, returns the winning indices, and triggers the Ul render layer
to inject victory highlight classes.

Autonomous Al Bot Traversal

Xela_Arcade

RUNNING MODE // TIC-TAC-TOE Al

The computer opponent features variable operating profiles. For
unbeatable modes, it runs a recursive Minimax Algorithm
evaluating the depth-first state search space of remaining
structural paths:

[Current Board State]
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O X O X O X <--Simulates player's future
counter-moves

It calculates scores based on terminal outcomes (+10 for Bot Win, -10 for User Win, 0 for Draw) and selects the
absolute path that maximizes its outcome while assuming the user will play to minimize it.
For balanced casual play, it switches to an asynchronous 4-Tier Heuristic Priority Ladder:
1.  Immediate Strike: Scans combinations. If any row holds 2 bot pieces and 1 open space, claim it for an
immediate win.
2. Mitigate Risk: Evaluates user layout paths. Intercepts rows holding 2 human elements to deny potential
win tracks.
3. Positional Advantage: Checks the status of the center coordinate index [4]. If available, acquire it
immediately to govern max potential future vector rows.
4. Residual Distribution: Samples remaining corner coordinates, followed by outer boundaries using
pseudo-random array choices.

3.2 Module: RetroSnake (Real-Time Vector Engine)

Functionality & User Experience

A high-framerate, modern adaptation of the classic arcade survival game. The player guides a continuously
moving snake to consume food items, growing longer with each item eaten, while avoiding collisions with
boundaries or the snake's own body.

Tooling, Languages, & Libraries

Language: TypeScript / React Hooks Architecture.

Ul & Graphics: Absolute structural CSS coordinate grid mapping or HTML5 Canvas rendering.
Timing Controls: Custom React custom hooks (uselnterval) that decouple physics calculations from
standard React Ul rendering cycles to eliminate stutter.

Core Algorithmic Logic & Script Pipeline
The snake’s physics engine treats the snake's body as a multi-dimensional array of coordinate vector objects:

type Position = { x: number; y: number };
let snakeBody: Position[] = [{ x: 10, y: 10 }, { x: 10, y: 11 }];



The loop runs continuously on an active interval cycle (e.g., every 100ms). The script execution behaves as
follows:

Map:

On Game Tick Loop:
[Generate New Head Vector based on Input Direction] Xela Arcrade”
v

{/Is Collision Detected? }

|— Yes —> [Trigger Game Over State]
L—No

|
v
{Is Food Index Matched? }
|— Yes —> [Grow: Skip Tail Removal + Spawn New Food]
L— No —> [Move: Push New Head + Pop Trailing Tail
Element]

e Vector Movement Mechanics: The script takes the current head element, adds or subtracts values
based on the active directional vector velocity ($X: \pm 1$ or $Y: \pm 1$), and unshifts this new head
position onto the front of the body array.

e Collision Detection Script: Before updating the Ul, a boundary verification script passes the new head
coordinate through two validation checks:

1. Wall Collision: if (head.x < 0 || head.x >= gridWidth || head.y < 0 || head.y >= gridHeight)

2. Self-Eating Collision: if (snakeBody.some(segment => segment.x === head.x && segment.y
=== head.y))

3. If either statement returns true, the game loop is broken immediately and a Game Over state is
dispatched.

e Array Growth Manipulation: If the new head coordinate matches the current coordinate of the food
item, the script skips running the .pop() method on the tail of the array. This leaves the length expanded,
updates the score, and calls a pseudo-random coordinate generator to place a new food item safely
outside of the snake's current coordinates.

3.3 Module: Chess (Heavy Algorithmic Search Engine)

Functionality & User Experience
The crown jewel of the arcade—a conceptually complete board strategy simulation featuring advanced state
generation, strict turn validation, piece development tracking, move histories, and state rollback features.

Tooling, Languages, & Libraries
e Language: Advanced TypeScript using strict Object-Oriented and Functional programming logic
patterns.
e Ul Layer: Hand-optimized 8x8 layout grid where pieces are handled as custom vector layers (SVGs)
inside independently controlled square nodes.
e State Management: Complex React state handlers coupled with immutable structure helpers to trace a
full timeline matrix of moves.

Core Algorithmic Logic & Script Pipeline
The state architecture maps the board as an 8x8 matrix array storing piece objects that contain piece IDs, colors,
and unique types:

type Piece = {id: string; type: 'pawn' | 'knight' | 'bishop' | 'rook’ | ‘queen’ | 'king"; color: 'w' | 'b" };
type BoardMatrix = (Piece | null)[][];



The validation script engine applies an extensive matrix calculation filter depending on the selected piece's rules:
e Vector Move Calculations: Straight horizontal/vertical loops for Rooks, diagonal coordinate step
increments for Bishops, and a combined sliding matrix for Queens.
e Special Condition Trackers: The script maintains specific boolean flags across state changes to
handle complex edge cases:
o  Castling: Verifies if the King or target Rook have ever modified their original array coordinates,
and ensures no intermediate squares are currently under attack vectors.
o  En Passant: Stores temporary memory frames of the opponent's previous double-step pawn
moves to evaluate if a diagonal capture space is legal for a single turn tick.

Algorithmic Complexity & Checkmate Validation

Live Match Logs
Real-time transactional ver

erification matri

The ultimate challenge of the Chess engine script is
evaluating "Check", "Checkmate", and "Stalemate"
statuses.

Every single time a player completes a move, the engine
runs a virtual lookahead subroutine. It clones the entire
8x8 board matrix and simulates every single move the
current player could legally make. If every single simulated
move still leaves the player's King coordinate target in an
attacked line of sight, the script confirms Checkmate and
locks the game interface. This demands extreme
computational efficiency from the browser's JavaScript
execution thread to keep updates seamless and instant.

Additionals

A. System Expansion: Platform Analytics Subsystem

A.1 Architectural Component Separation

To maintain strict project sandboxing, the analytic tracking engine has been completely extracted out of the root
layout and encapsulated into a standalone micro-component: VisitorCounter.tsx.

[src/app/page.tsx] (Clean Root Container)
L— [src/components/FooterPanel.tsx] (Presentation Boundary)
L— [src/components/VisitorCounter.tsx] (Isolated Client Engine)

e Zero-State Parent Overhead: The main dashboard root (page.tsx) stays completely free of side effects,
running as a high-speed entry gateway.

e Drop-In Portability: The tracking component behaves as an independent asset. It can be dropped
anywhere (Header, Sidebar, or Footer) using a single tag (<VisitorCounter />) without re-wiring parent
layouts.

A.2 Lifecycle Mechanics & Hydration Controls

Running browser features like localStorage directly inside standard Next.js text containers causes a Hydration
Mismatch Error because the server cannot read the browser's disk history. The engine safely bypasses this
issue using a structured execution cycle:



e Step 1: Server Pre-Rendering: The server renders the layout shell safely, initializing the underlying
count state wrapper to 0.

e Step 2: Browser Connection (Mounting): Once the document arrives inside the user's browser, the
native React useEffect hook triggers, signaling that browser window APls are officially online.

e Step 3: Disk Transaction: The script reads the key Xela_arcade_visits. It parses the current string
value, executes the execution calculation ($V_{\text{new}} = V_{\text{current}} + 1$), and commits the
updated number back to the local disk.

e Step 4: Targeted DOM Syncing: The state refresh forces React to instantly update only the single
number span inside your footer, keeping the layout performing at a fluid 60 FPS.

A.3 Core Analytics Code Blueprints

Script A: The Isolated Tracking Component (src/components/VisitorCounter.tsx)

TypeScript

"use client";
import React, { useState, useEffect } from 'react’;

export default function VisitorCounter(): React.JSX.Element {
const [visitCount, setVisitCount] = useState<number>(0);

useEffect(() => {
try {
const storedVisits = localStorage.getltem('Xela_arcade_visits');
const currentVisits = storedVisits ? parselnt(storedVisits, 10) : 0;
const updatedVisits = currentVisits + 1;

localStorage.setltem('Xela_arcade_visits', updatedVisits.toString());
setVisitCount(updatedVisits);
} catch (error) {
console.error("Analytics Tracker failed to process disk logs:", error);
}
PRI

return (
<span className="text-emerald-400 font-bold ml-1">
{visitCount}
</span>
);
}

4. Target Audience & Key Features

4.1 Target Audience

e Casual Gamers: Individuals looking for quick, responsive, ad-free gaming sessions during short breaks
without dealing with application stores.

e Strategy Enthusiasts: Players who enjoy deep, calculated mental exercises like Chess and tactical
board grids.

e Retro Gaming Fans: Users seeking a modern, high-framerate, clean reimagining of nostalgic arcade
titles like Snake.



Web Developers & Students: An open-source community that can review the clean architecture to
learn about advanced React state management, algorithmic look-ahead systems, and functional
programming.

4.2 Key Features

Unified Hub Dashboard: A polished, minimalist entrance portal that enables users to browse, select,
and boot any game instance with a single tap.

Isolated Custom Engines: Pure JavaScript/TypeScript rule validation engines running independently
from global states.

Adaptive Theme & Input Systems: Universal support for touch matrices, mouse-click pointers, and
keyboard directional vectors.

Dynamic Win & Collision Indicators: Micro-frontend Ul triggers that seamlessly overlay visual alerts
(e.g., glowing victory paths) upon match termination

5. Future Scope

The project's modular sandboxed layout makes it exceptionally prepared for upcoming developmental phases:

Phase 1: Web-Worker Al Threads: Moving heavy search calculations (like Chess move processing)
onto secondary Web Worker browser threads, or connecting a client-side version of the Stockfish engine
to keep the main user interface perfectly fluid during long calculations.

Phase 2: Persistent Cloud Records: Integrating lightweight serverless authentication tools (like
NextAuth.js) alongside a fast cloud database (like Supabase) to host worldwide real-time leaderboards.
Phase 3: Real-Time WebSockets Multiplayer: Deploying a real-time WebSocket communication
server layer to allow players to generate quick room invite codes for head-to-head multiplayer strategy
matches.

6. Conclusion

Xela_Arcade represents a significant step forward in bringing modern web performance and engineering to
casual browser gaming. By dropping heavy, bloated traditional dependencies in favor of native, hand-optimized
JavaScript engines, the platform delivers fluid, high-framerate gameplay with zero installation friction. Its strictly
isolated, modular design ensures a stable, highly scalable hub ready to grow into a premier, community-driven
web gaming platform.

README.md

# & Xela Arcade



Welcome to **Xela Arcade**, a specialized, production-ready web platform configured as a centralized
micro-application hub for interactive, highly algorithmic web games.

Built on top of the **Next.js 14+ App Router** paradigm, the platform's architectural mandate relies on
complete modular isolation. Each individual game instance functions as an independent module with
its own sandboxed state tree, style scopes, asset loading pools, and custom hooks.

## < Core Architectural Pillars

To maintain the integrity of the platform, all development must strictly follow these three core
engineering pillars:

* **Zero Global Footprint:** Global application states are exclusively reserved for platform wrappers
(navigation paths, structural layouts, overall framework optimization). Individual game logic
parameters must never pollute the global context.

* **Resource Optimization:** The codebase leverages Next.js asset-optimization to natively cache,
lazy-load, and serve heavy web structures (SVGs, raster components, auditory buffers) with structural
layout stability.

* **Strict Encapsulation:** Component hierarchies split cross-functional dependencies. Global layout
code belongs in “src/components/shared/", while isolated game-specific operational scopes live inside
‘src/components/games/[game-id]/".

## B Project Structure

|— public/ # Static application assets
| L— assets/games/ # Sandboxed static media pools (SFX, Icons, Vectors)
— src/

'— app/ # Next.js App Router Structure

|

| | |—layouttsx  # Root layout, global fonts, and context wrappers
| | F— page.tsx # Xela_Arcade Core Dashboard / Hub Interface
| | L— games/ # Isolated Routing Enclaves (URL paths)
| | —chess/  # Route: website.com/games/chess
| | — retrosnake/ # Route: website.com/games/retrosnake
| | L tictactoe/ # Route: website.com/games/tictactoe

| F— components/ # Reusable Ul System

| | |—shared/ # Global application shell (Navbar, Footer, Panels)
| | L— games/ # Isolated Visual Interface Matrix per game

| | — ChessBoard/
|
||

|

|

—— RetroSnake/

L— TicTacToe/
— hooks/ # Asynchronous Clock Cycles & Event Listeners
L— utils/ # Pure Algorithmic Evaluation Engines

— package.json
L— README.md

¢ Master System Registry
The platform manages varying tiers of computational modules mapped below:


http://readme.md/

Module Key Genre Class Core Processing Engine / Status

Paradigm
tictactoe Deterministic Static multi-dimensional PRODUCTION
Strategy lookahead arrays + Minimax

state solver

chess Heavy Algorithmic Combinatorial search DEVELOPMENT
matrices, validation trees,
state evaluation

snakeretro Real-time Arcade Delta-time interval hooks, PRODUCTION
directional vectors, collision
mechanics

%4 Onboarding & Local Setup Guide
Follow these steps to get your local development environment up and running.

1. Prerequisites

Ensure you have the following installed on your local machine:

e Node.js (v18.17.0 or higher recommended for Next.js 14+)
e npm or pnpm (preferred for fast dependency mirroring)

2. Clone the Repository

Bash
git clone https://github.com/Butkii025/Xela_Arcade.git
cd Xela-Arcade

3. Install Dependencies

This project utilizes modern vector layers, animations, and sound orchestration engines. Install the
primary framework dependencies:

Bash

npm install
# or

pnpm install

4. Run the Local Development Server

Spin up the local optimization runtime thread:

Bash
npm run dev



#or
pnpm dev

Open http://localhost:3000 with your browser to see the result.



