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ANOTĀCIJA
Solovjevs M. ‘2048 Game” spēles izstrāde viesiem – kvalifikācijas darbs. Jelgava: JT, 2020. 81.lpp., 3. pielikumi.
Darba mērķis ir izstrādāt aplikāciju, saskaņā ar klienta prasībām.
Galvenais uzdevums ir izveidot aplikāciju, lai tā pilnvērtīgi strādātu. Tā tiks izmantota gan viesiem, gan cilvēkiem kuri vēlēsies to lejupielādēt uz savām telefona ierīcēm. 
Darbs izstrādāts prakses laikā no 2020. gada 6. janvāra līdz 29. maijam. Darbs izstrādāts individuāli.



















ANNOTATION
     Solovjevs M. “2048 Game” Application Development – Qualification Work. Jelgava: JT, 2020.
     The goal of the work is to develop an application according to the customer’s requirements
     The main task is to create an application to make it work properly. It will be used by guests and people who wish to be able to download it to their own phone devices.
The work was made while on the internship from January 6th, 2019 till May 7th. Work developed individually.
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IEVADS
Darba temats tika izvēlēts, balstoties uz kvalifikācijas prakses laikā nepieciešamību izveidot aplikāciju SIA “BSMS” uzņēmumam.
Darba mērķis: 2048 spēles izstrāde.
Darba uzdevumi:
1. Prasību noskaidrošana.
2. Projektēšana – spēles izveide.
3. Testēšana, izmantojot pārlūkprogrammu. 

















DARBĀ LIETOTO SAĪSINJĀJUMU SARAKSTS
	JavaScript
	Skriptu valoda

	HTML
	(Hypertext Markup Language) hiperteksta iezīmēšanas valoda

	CSS
	(Cascading Style Sheet) kaskadētas stila lapas

























1. UZDEVUMA PRASĪBAS
      Sākot darbu, svarīgi bija izpētīt klienta prasības, kas aplikācijā ir jāiekļauj un no kā tā sastāv. 	
     Pēc datu apkopošanas tika izveidots dizains, rāmis, lai būtu redzami kādos izmēros jātaisa skaitļu kubiciņi un pats lauks pa kurieni šie kubi kustēsies. Tiklīdz klients bija apmierināts ar izmēriem, bija laiks sākt ar funkcionalitātēm. 
     Aplikācijas izveides laikā, klients izlēma, ka skaitļu kubiciņiem savienojoties mainīsies krāsa. Kas arī tika izdarīts un izlabot pāris dienu laikā. 




























2. PRASĪBU SPECIFIKĀCIJA
       2.1 Ievads
2.1.1 Dokumenta nolūks
Programmatūras prasību specifikācijas nolūks ir norādīt noteiktas prasības uzdevumu plānošanai, sistēmā.
Dokuments paredzēts programmatūras izstrādātājiem – programmētājiem, programmatūras testētājiem un citām projektā iesaistītajām personām, precīzu darbību veikšanai, vadoties pēc informācijas, kas ir dota šajā dokumentā
     2.1.2 Darbības sfēra
Aplikācija, SIA “BSMS” viesu izklaidei.
      2.1.3 Definīcijas
            Lietotājs – persona, kas lietos programmatūru un aplikāciju.
Izstrādātājs – persona vai personas, kas izstrādā programmatūru un veido funkcionalitāti.
               2.1.4 Dokumenta pārskats
Šajā dokumentā ir SIA “BSMS” aplikācijas specifikācija, kas sastāv no ievada, vispārējā apraksta un funkcionālajām prasībām.
Pirmā daļa – ievads, kurā tiek minēts programmatūras nolūks, kam tā ir nepieciešama un visas esošās definīcijas. Otrā daļa – vispārējais apraksts, kurā minēta ir programmatūras perspektīva.
Trešā nodaļa – funkcionālās prasības, informācija par konkrētām funkcijām, ko aplikācijai vajadzētu veikt un to darbība.
2.2   Vispārīgs apraksts
2.2.1	Produkta perspektīva
Izstrādātā aplikācija ir izstrādātāju īpašums. Šo programmatūru izmantos klienti, kas ir viesi. Aplikācija ir pieejama un lietojama.

2.2.2	Lietotāja raksturiezīmes
Lietotājs – jebkura persona, kura izmanto klientam izstrādāto aplikāciju, kurai nav pieejas administratīvajai sadaļai.
2.2.3 Vispārējie ierobežojumi
Nav jābūt aizsardzībai, pret injekcijām, jo aplikācija darbojas bez interneta. 
2.3 Funkcionālās prasības
      2.3.1 Lauka kustības
       Izmantojot klaviatūru, ar bultiņām savieno skaitļu kubiņus.
        2.3.2 Rezultāts
       Savienojot kopā skaitļus, tiek skaitīts rezultāts.
        2.3.3 Spēles beigas
       Zaudējot, izlec logs Game over, pēc kā var uzspiest pogu Try again un var sākt spēli no jauna.
2.4 Nefunkcionālās prasības
        2.4.1 Dizains
        Savienojot skaitļa kubiņus, mainās skaitlis un tā kubiņa krāsa.
          2.4.2  Aplikācijas optimizācija
          Aplikācijai nav nepieciešama optimizācija, jo visi resursi lādējas lokāli nevis no interneta, tādēļ viss lādējas ļoti ātri, bez nekādas aizķeršanās.
          2.4.3 Spēles beigas
         Zaudējot, izlec logs Game Over. 
 2.5 Saskarne
       2.5.1 Aparatūras saskarne 
       Lai būtu iespējams darboties ar aplikāciju ir nepieciešams dators ar ekrānu, nav nepieciešama interneta pieeja, lauciņu kustībai nepieciešama tastatūra. Nepieciešama pele, lai atvērtu un aizvērtu aplikāciju. 
       2.5.2 Pārlūkprogrammu saskarne
      Aplikāciju ir iespējams izmantot ar jebkuru pārlūkprogrammu.
3. IZMANTOTĀS TEHNOLOĢIJAS
3.1 JavaScript
            JavaScript ir skriptu valoda, kas balstīta uz prototipu koncepta. Valoda pamatā ir pazīstama pēc to izmantošanas tīmekļa vietnēs izpildīšanai uz klienta datora. Tā sākotnēji tika izstrādāta firmā Netscape Communications ar nosaukumu Mocha, vēlāk LiveScript, līdz ieguva tagadējo nosaukumu.
3.2 CSS
                CSS jeb Stila lapas kaskadēšana ir īpaša stila lapas valoda, ko lieto, lai aprakstītu izskatu iezīmēšanas valodā veidotiem dokumentiem. Populārākais pielietojums ir HTML un XHTML valodās veidotu tīmekļa lappušu izskata aprakstīšanai, bet to var izmantot jebkādiem XML dokumentiem, piemēram, SVG un XUL.

3.3    HMTL 
                Hiperteksta iezīmēšanas valoda jeb HTML ir iezīmēšanas valoda, kas ir izstrādāta tīmekļa lappušu un citas pārlūkprogrammā attēlojamas informācijas glabāšanai. Sākotnēji definēta kā vienkārša SGML implementācija, HTML šobrīd ir starptautisks standarts.












4. TESTĒŠANA UN OPTIMIZĀCIJA

4.1 Ievads
     Testēšana ir svarīgs posms, katras aplikācijas un programmatūras izstrādē, jo neviens lietotājs nevēlas izmantot saskarni, kas darbojas nepilnīgi, ir ar iztrūkstošiem vai funkcionāli nederīgiem elementiem.
4.2 Testēšanas kritēriji
· Dizainiskie elementi un to izvietojums;
· Funkcionālās prasības;
· Krāsu salikumi un fontu izmēri, teksta salasamība.
         4.3 Testēšanas rīki
               Lai veiktu testēšanu, vienmēr tiek pielietoti dažādi rīki, ierīces un programmatūras, lai atrastu kļūdas katrā iespējamā veidā. Testēšana notika uz sava paša monitora, kura izšķirtspēja ir 1920 x 1080 . 
              Testēšanai izmantotā pārlūkprogramma tika izmantota “Google Chrome”, jo uz tās tika testēta pati aplikācija izstrādes laikā. Pēc laika aplikācija tika patestēta uz “Safari” , lai tā darbotos arī uz Mac datoriem. 
5. LIETOTĀJA INSTRUKCIJA
             5.1 Publiskā sadaļa
       Nekāda lietošanas instrukcija nebija nepieciešama, jo viss ir saprotami. Atverot aplikāciju, zem tās ir uzrakstīts kā šo aplikāciju ir jāspēlē. 



SECINĀJUMI
Iemācījos vairāk rīkoties ar JavaScript, kas noderēs arī pašam nākotnē.
Iemācījos vairāk izmantot CSS, kā arī ar SCSS, kuru izmantoju pirmo reizi. 



















IZMANTOTO AVOTU SARAKSTS
JavaScript, piemēri un funkciju izmantošanai [ONLINE] resurss 
https://www.w3schools.com/js/default.asp




























Pielikumi





1.pielikums script.js
document.addEventListener("DOMContentLoaded", function () {
  // Wait till the browser is ready to render the game (avoids glitches)
  window.requestAnimationFrame(function () {
    var manager = new GameManager(4, KeyboardInputManager, HTMLActuator);
  });
});


function GameManager(size, InputManager, Actuator) {
  this.size         = size; // Size of the grid
  this.inputManager = new InputManager;
  this.actuator     = new Actuator;

  this.startTiles   = 2;

  this.inputManager.on("move", this.move.bind(this));
  this.inputManager.on("restart", this.restart.bind(this));

  this.setup();
}

// Restart the game
GameManager.prototype.restart = function () {
  this.actuator.restart();
  this.setup();
};

// Set up the game
GameManager.prototype.setup = function () {
  this.grid         = new Grid(this.size);

  this.score        = 0;
  this.over         = false;
  this.won          = false;

  // Add the initial tiles
  this.addStartTiles();

  // Update the actuator
  this.actuate();
};

// Set up the initial tiles to start the game with
GameManager.prototype.addStartTiles = function () {
  for (var i = 0; i < this.startTiles; i++) {
    this.addRandomTile();
  }
};

// Adds a tile in a random position
GameManager.prototype.addRandomTile = function () {
  if (this.grid.cellsAvailable()) {
    var value = Math.random() < 0.9 ? 2 : 4;
    var tile = new Tile(this.grid.randomAvailableCell(), value);

    this.grid.insertTile(tile);
  }
};

// Sends the updated grid to the actuator
GameManager.prototype.actuate = function () {
  this.actuator.actuate(this.grid, {
    score: this.score,
    over:  this.over,
    won:   this.won
  });
};

// Save all tile positions and remove merger info
GameManager.prototype.prepareTiles = function () {
  this.grid.eachCell(function (x, y, tile) {
    if (tile) {
      tile.mergedFrom = null;
      tile.savePosition();
    }
  });
};

// Move a tile and its representation
GameManager.prototype.moveTile = function (tile, cell) {
  this.grid.cells[tile.x][tile.y] = null;
  this.grid.cells[cell.x][cell.y] = tile;
  tile.updatePosition(cell);
};

// Move tiles on the grid in the specified direction
GameManager.prototype.move = function (direction) {
  // 0: up, 1: right, 2:down, 3: left
  var self = this;

  if (this.over || this.won) return; // Don't do anything if the game's over

  var cell, tile;

  var vector     = this.getVector(direction);
  var traversals = this.buildTraversals(vector);
  var moved      = false;

  // Save the current tile positions and remove merger information
  this.prepareTiles();

  // Traverse the grid in the right direction and move tiles
  traversals.x.forEach(function (x) {
    traversals.y.forEach(function (y) {
      cell = { x: x, y: y };
      tile = self.grid.cellContent(cell);

      if (tile) {
        var positions = self.findFarthestPosition(cell, vector);
        var next      = self.grid.cellContent(positions.next);

        // Only one merger per row traversal?
        if (next && next.value === tile.value && !next.mergedFrom) {
          var merged = new Tile(positions.next, tile.value * 2);
          merged.mergedFrom = [tile, next];

          self.grid.insertTile(merged);
          self.grid.removeTile(tile);

          // Converge the two tiles' positions
          tile.updatePosition(positions.next);

          // Update the score
          self.score += merged.value;

          // The mighty 2048 tile
          if (merged.value === 2048) self.won = true;
        } else {
          self.moveTile(tile, positions.farthest);
        }

        if (!self.positionsEqual(cell, tile)) {
          moved = true; // The tile moved from its original cell!
        }
      }
    });
  });

  if (moved) {
    this.addRandomTile();

    if (!this.movesAvailable()) {
      this.over = true; // Game over!
    }

    this.actuate();
  }
};

// Get the vector representing the chosen direction
GameManager.prototype.getVector = function (direction) {
  // Vectors representing tile movement
  var map = {
    0: { x: 0,  y: -1 }, // up
    1: { x: 1,  y: 0 },  // right
    2: { x: 0,  y: 1 },  // down
    3: { x: -1, y: 0 }   // left
  };

  return map[direction];
};

// Build a list of positions to traverse in the right order
GameManager.prototype.buildTraversals = function (vector) {
  var traversals = { x: [], y: [] };

  for (var pos = 0; pos < this.size; pos++) {
    traversals.x.push(pos);
    traversals.y.push(pos);
  }

  // Always traverse from the farthest cell in the chosen direction
  if (vector.x === 1) traversals.x = traversals.x.reverse();
  if (vector.y === 1) traversals.y = traversals.y.reverse();

  return traversals;
};

GameManager.prototype.findFarthestPosition = function (cell, vector) {
  var previous;

  // Progress towards the vector direction until an obstacle is found
  do {
    previous = cell;
    cell     = { x: previous.x + vector.x, y: previous.y + vector.y };
  } while (this.grid.withinBounds(cell) &&
           this.grid.cellAvailable(cell));

  return {
    farthest: previous,
    next: cell // Used to check if a merge is required
  };
};

GameManager.prototype.movesAvailable = function () {
  return this.grid.cellsAvailable() || this.tileMatchesAvailable();
};

// Check for available matches between tiles (more expensive check)
GameManager.prototype.tileMatchesAvailable = function () {
  var self = this;

  var tile;

  for (var x = 0; x < this.size; x++) {
    for (var y = 0; y < this.size; y++) {
      tile = this.grid.cellContent({ x: x, y: y });

      if (tile) {
        for (var direction = 0; direction < 4; direction++) {
          var vector = self.getVector(direction);
          var cell   = { x: x + vector.x, y: y + vector.y };

          var other  = self.grid.cellContent(cell);
          if (other) {
          }

          if (other && other.value === tile.value) {
            return true; // These two tiles can be merged
          }
        }
      }
    }
  }

  return false;
};

GameManager.prototype.positionsEqual = function (first, second) {
  return first.x === second.x && first.y === second.y;
};



function Grid(size) {
  this.size = size;

  this.cells = [];

  this.build();
}

// Build a grid of the specified size
Grid.prototype.build = function () {
  for (var x = 0; x < this.size; x++) {
    var row = this.cells[x] = [];

    for (var y = 0; y < this.size; y++) {
      row.push(null);
    }
  }
};

// Find the first available random position
Grid.prototype.randomAvailableCell = function () {
  var cells = this.availableCells();

  if (cells.length) {
    return cells[Math.floor(Math.random() * cells.length)];
  }
};

Grid.prototype.availableCells = function () {
  var cells = [];

  this.eachCell(function (x, y, tile) {
    if (!tile) {
      cells.push({ x: x, y: y });
    }
  });

  return cells;
};

// Call callback for every cell
Grid.prototype.eachCell = function (callback) {
  for (var x = 0; x < this.size; x++) {
    for (var y = 0; y < this.size; y++) {
      callback(x, y, this.cells[x][y]);
    }
  }
};

// Check if there are any cells available
Grid.prototype.cellsAvailable = function () {
  return !!this.availableCells().length;
};

// Check if the specified cell is taken
Grid.prototype.cellAvailable = function (cell) {
  return !this.cellOccupied(cell);
};

Grid.prototype.cellOccupied = function (cell) {
  return !!this.cellContent(cell);
};

Grid.prototype.cellContent = function (cell) {
  if (this.withinBounds(cell)) {
    return this.cells[cell.x][cell.y];
  } else {
    return null;
  }
};

// Inserts a tile at its position
Grid.prototype.insertTile = function (tile) {
  this.cells[tile.x][tile.y] = tile;
};

Grid.prototype.removeTile = function (tile) {
  this.cells[tile.x][tile.y] = null;
};

Grid.prototype.withinBounds = function (position) {
  return position.x >= 0 && position.x < this.size &&
         position.y >= 0 && position.y < this.size;
};


function HTMLActuator() {
  this.tileContainer    = document.getElementsByClassName("tile-container")[0];
  this.scoreContainer   = document.getElementsByClassName("score-container")[0];
  this.messageContainer = document.getElementsByClassName("game-message")[0];

  this.score = 0;
}

HTMLActuator.prototype.actuate = function (grid, metadata) {
  var self = this;

  window.requestAnimationFrame(function () {
    self.clearContainer(self.tileContainer);

    grid.cells.forEach(function (column) {
      column.forEach(function (cell) {
        if (cell) {
          self.addTile(cell);
        }
      });
    });

    self.updateScore(metadata.score);

    if (metadata.over) self.message(false); // You lose
    if (metadata.won) self.message(true); // You win!
  });
};

HTMLActuator.prototype.restart = function () {
  this.clearMessage();
};

HTMLActuator.prototype.clearContainer = function (container) {
  while (container.firstChild) {
    container.removeChild(container.firstChild);
  }
};

HTMLActuator.prototype.addTile = function (tile) {
  var self = this;

  var element   = document.createElement("div");
  var position  = tile.previousPosition || { x: tile.x, y: tile.y };
  positionClass = this.positionClass(position);

  // We can't use classlist because it somehow glitches when replacing classes
  var classes = ["tile", "tile-" + tile.value, positionClass];
  this.applyClasses(element, classes);

  element.textContent = tile.value;

  if (tile.previousPosition) {
    // Make sure that the tile gets rendered in the previous position first
    window.requestAnimationFrame(function () {
      classes[2] = self.positionClass({ x: tile.x, y: tile.y });
      self.applyClasses(element, classes); // Update the position
    });
  } else if (tile.mergedFrom) {
    classes.push("tile-merged");
    this.applyClasses(element, classes);

    // Render the tiles that merged
    tile.mergedFrom.forEach(function (merged) {
      self.addTile(merged);
    });
  } else {
    classes.push("tile-new");
    this.applyClasses(element, classes);
  }

  // Put the tile on the board
  this.tileContainer.appendChild(element);
};

HTMLActuator.prototype.applyClasses = function (element, classes) {
  element.setAttribute("class", classes.join(" "));
};

HTMLActuator.prototype.normalizePosition = function (position) {
  return { x: position.x + 1, y: position.y + 1 };
};

HTMLActuator.prototype.positionClass = function (position) {
  position = this.normalizePosition(position);
  return "tile-position-" + position.x + "-" + position.y;
};

HTMLActuator.prototype.updateScore = function (score) {
  this.clearContainer(this.scoreContainer);

  var difference = score - this.score;
  this.score = score;

  this.scoreContainer.textContent = this.score;

  if (difference > 0) {
    var addition = document.createElement("div");
    addition.classList.add("score-addition");
    addition.textContent = "+" + difference;

    this.scoreContainer.appendChild(addition);
  }
};

HTMLActuator.prototype.message = function (won) {
  var type    = won ? "game-won" : "game-over";
  var message = won ? "You win!" : "Game over!"

  // if (ga) ga("send", "event", "game", "end", type, this.score);

  this.messageContainer.classList.add(type);
  this.messageContainer.getElementsByTagName("p")[0].textContent = message;
};

HTMLActuator.prototype.clearMessage = function () {
  this.messageContainer.classList.remove("game-won", "game-over");
};



function KeyboardInputManager() {
  this.events = {};

  this.listen();
}

KeyboardInputManager.prototype.on = function (event, callback) {
  if (!this.events[event]) {
    this.events[event] = [];
  }
  this.events[event].push(callback);
};

KeyboardInputManager.prototype.emit = function (event, data) {
  var callbacks = this.events[event];
  if (callbacks) {
    callbacks.forEach(function (callback) {
      callback(data);
    });
  }
};

KeyboardInputManager.prototype.listen = function () {
  var self = this;

  var map = {
    38: 0, // Up
    39: 1, // Right
    40: 2, // Down
    37: 3, // Left
    75: 0, // vim keybindings
    76: 1,
    74: 2,
    72: 3
  };

  document.addEventListener("keydown", function (event) {
    var modifiers = event.altKey || event.ctrlKey || event.metaKey ||
                    event.shiftKey;
    var mapped    = map[event.which];

    if (!modifiers) {
      if (mapped !== undefined) {
        event.preventDefault();
        self.emit("move", mapped);
      }

      if (event.which === 32) self.restart.bind(self)(event);
    }
  });

  var retry = document.getElementsByClassName("retry-button")[0];
  retry.addEventListener("click", this.restart.bind(this));

  // Listen to swipe events
  var gestures = [Hammer.DIRECTION_UP, Hammer.DIRECTION_RIGHT,
                  Hammer.DIRECTION_DOWN, Hammer.DIRECTION_LEFT];

  var gameContainer = document.getElementsByClassName("game-container")[0];
  var handler       = Hammer(gameContainer, {
    drag_block_horizontal: true,
    drag_block_vertical: true
  });
  
  handler.on("swipe", function (event) {
    event.gesture.preventDefault();
    mapped = gestures.indexOf(event.gesture.direction);

    if (mapped !== -1) self.emit("move", mapped);
  });
};

KeyboardInputManager.prototype.restart = function (event) {
  event.preventDefault();
  this.emit("restart");
};





function Tile(position, value) {
  this.x                = position.x;
  this.y                = position.y;
  this.value            = value || 2;

  this.previousPosition = null;
  this.mergedFrom       = null; // Tracks tiles that merged together
}

Tile.prototype.savePosition = function () {
  this.previousPosition = { x: this.x, y: this.y };
};

Tile.prototype.updatePosition = function (position) {
  this.x = position.x;
  this.y = position.y;
};




















2.pielikums style.css
html, body {
  margin: 0;
  padding: 0;
  background: #faf8ef;
  color: #776E65;
  font-family: "Clear Sans", "Helvetica Neue", Arial, sans-serif;
  font-size: 18px;
}

body {
  margin: 80px 0;
}

.heading:after {
  content: "";
  display: block;
  clear: both;
}

h1.title {
  font-size: 80px;
  font-weight: bold;
  margin: 0;
  display: block;
  float: left;
}

@-webkit-keyframes $animation-name {
  0% {
    top: 25px;
    opacity: 1;
  }
  100% {
    top: -50px;
    opacity: 0;
  }
}
@-moz-keyframes $animation-name {
  0% {
    top: 25px;
    opacity: 1;
  }
  100% {
    top: -50px;
    opacity: 0;
  }
}
@keyframes $animation-name {
  0% {
    top: 25px;
    opacity: 1;
  }
  100% {
    top: -50px;
    opacity: 0;
  }
}
.score-container {
  position: relative;
  float: right;
  background: #bbada0;
  padding: 15px 25px;
  font-size: 25px;
  height: 25px;
  line-height: 47px;
  font-weight: bold;
  border-radius: 3px;
  color: white;
  margin-top: 8px;
}
.score-container:after {
  position: absolute;
  width: 100%;
  top: 10px;
  left: 0;
  content: "Score";
  text-transform: uppercase;
  font-size: 13px;
  line-height: 13px;
  text-align: center;
  color: #eee4da;
}
.score-container .score-addition {
  position: absolute;
  right: 30px;
  color: red;
  font-size: 25px;
  line-height: 25px;
  font-weight: bold;
  color: rgba(119, 110, 101, 0.9);
  z-index: 100;
  -webkit-animation: move-up 600ms ease-in;
  -moz-animation: move-up 600ms ease-in;
  -webkit-animation-fill-mode: both;
  -moz-animation-fill-mode: both;
}

p {
  margin-top: 0;
  margin-bottom: 10px;
  line-height: 1.65;
}

a {
  color: #776E65;
  font-weight: bold;
  text-decoration: underline;
  cursor: pointer;
}

strong.important {
  text-transform: uppercase;
}

hr {
  border: none;
  border-bottom: 1px solid #d8d4d0;
  margin-top: 20px;
  margin-bottom: 30px;
}

.container {
  width: 500px;
  margin: 0 auto;
}

@-webkit-keyframes $animation-name {
  0% {
    opacity: 0;
  }
  100% {
    opacity: 1;
  }
}
@-moz-keyframes $animation-name {
  0% {
    opacity: 0;
  }
  100% {
    opacity: 1;
  }
}
@keyframes $animation-name {
  0% {
    opacity: 0;
  }
  100% {
    opacity: 1;
  }
}
.game-container {
  margin-top: 40px;
  position: relative;
  padding: 15px;
  cursor: default;
  -webkit-touch-callout: none;
  -webkit-user-select: none;
  -moz-user-select: none;
  background: #bbada0;
  border-radius: 6px;
  width: 500px;
  height: 500px;
  -webkit-box-sizing: border-box;
  -moz-box-sizing: border-box;
  box-sizing: border-box;
}
.game-container .game-message {
  display: none;
  position: absolute;
  top: 0;
  right: 0;
  bottom: 0;
  left: 0;
  background: rgba(238, 228, 218, 0.5);
  z-index: 100;
  text-align: center;
  -webkit-animation: fade-in 800ms ease 1200ms;
  -moz-animation: fade-in 800ms ease 1200ms;
  -webkit-animation-fill-mode: both;
  -moz-animation-fill-mode: both;
}
.game-container .game-message p {
  font-size: 60px;
  font-weight: bold;
  height: 60px;
  line-height: 60px;
  margin-top: 222px;
}
.game-container .game-message .lower {
  display: block;
  margin-top: 59px;
}
.game-container .game-message a {
  display: inline-block;
  background: #8f7a66;
  border-radius: 3px;
  padding: 0 20px;
  text-decoration: none;
  color: #f9f6f2;
  height: 40px;
  line-height: 42px;
  margin-left: 9px;
}
.game-container .game-message.game-won {
  background: rgba(237, 194, 46, 0.5);
  color: #f9f6f2;
}
.game-container .game-message.game-won, .game-container .game-message.game-over {
  display: block;
}

.grid-container {
  position: absolute;
  z-index: 1;
}

.grid-row {
  margin-bottom: 15px;
}
.grid-row:last-child {
  margin-bottom: 0;
}
.grid-row:after {
  content: "";
  display: block;
  clear: both;
}

.grid-cell {
  width: 106.25px;
  height: 106.25px;
  margin-right: 15px;
  float: left;
  border-radius: 3px;
  background: rgba(238, 228, 218, 0.35);
}
.grid-cell:last-child {
  margin-right: 0;
}

.tile-container {
  position: absolute;
  z-index: 2;
}

.tile {
  width: 106.25px;
  height: 106.25px;
  line-height: 116.25px;
}
.tile.tile-position-1-1 {
  position: absolute;
  left: 0px;
  top: 0px;
}
.tile.tile-position-1-2 {
  position: absolute;
  left: 0px;
  top: 121px;
}
.tile.tile-position-1-3 {
  position: absolute;
  left: 0px;
  top: 243px;
}
.tile.tile-position-1-4 {
  position: absolute;
  left: 0px;
  top: 364px;
}
.tile.tile-position-2-1 {
  position: absolute;
  left: 121px;
  top: 0px;
}
.tile.tile-position-2-2 {
  position: absolute;
  left: 121px;
  top: 121px;
}
.tile.tile-position-2-3 {
  position: absolute;
  left: 121px;
  top: 243px;
}
.tile.tile-position-2-4 {
  position: absolute;
  left: 121px;
  top: 364px;
}
.tile.tile-position-3-1 {
  position: absolute;
  left: 243px;
  top: 0px;
}
.tile.tile-position-3-2 {
  position: absolute;
  left: 243px;
  top: 121px;
}
.tile.tile-position-3-3 {
  position: absolute;
  left: 243px;
  top: 243px;
}
.tile.tile-position-3-4 {
  position: absolute;
  left: 243px;
  top: 364px;
}
.tile.tile-position-4-1 {
  position: absolute;
  left: 364px;
  top: 0px;
}
.tile.tile-position-4-2 {
  position: absolute;
  left: 364px;
  top: 121px;
}
.tile.tile-position-4-3 {
  position: absolute;
  left: 364px;
  top: 243px;
}
.tile.tile-position-4-4 {
  position: absolute;
  left: 364px;
  top: 364px;
}

.tile {
  border-radius: 3px;
  background: #eee4da;
  text-align: center;
  font-weight: bold;
  z-index: 10;
  font-size: 55px;
  -webkit-transition: 100ms ease-in-out;
  -moz-transition: 100ms ease-in-out;
  -webkit-transition-property: top, left;
  -moz-transition-property: top, left;
}
.tile.tile-2 {
  background: #eee4da;
  box-shadow: 0 0 30px 10px rgba(243, 215, 116, 0), inset 0 0 0 1px rgba(255, 255, 255, 0);
}
.tile.tile-4 {
  background: #eee1c9;
  box-shadow: 0 0 30px 10px rgba(243, 215, 116, 0), inset 0 0 0 1px rgba(255, 255, 255, 0);
}
.tile.tile-8 {
  color: #f9f6f2;
  background: #f3b27a;
}
.tile.tile-16 {
  color: #f9f6f2;
  background: #f69664;
}
.tile.tile-32 {
  color: #f9f6f2;
  background: #f77c5f;
}
.tile.tile-64 {
  color: #f9f6f2;
  background: #f75f3b;
}
.tile.tile-128 {
  color: #f9f6f2;
  background: #edd073;
  box-shadow: 0 0 30px 10px rgba(243, 215, 116, 0.2380952381), inset 0 0 0 1px rgba(255, 255, 255, 0.1428571429);
  font-size: 45px;
}
@media screen and (max-width: 480px) {
  .tile.tile-128 {
    font-size: 25px;
  }
}
.tile.tile-256 {
  color: #f9f6f2;
  background: #edcc62;
  box-shadow: 0 0 30px 10px rgba(243, 215, 116, 0.3174603175), inset 0 0 0 1px rgba(255, 255, 255, 0.1904761905);
  font-size: 45px;
}
@media screen and (max-width: 480px) {
  .tile.tile-256 {
    font-size: 25px;
  }
}
.tile.tile-512 {
  color: #f9f6f2;
  background: #edc950;
  box-shadow: 0 0 30px 10px rgba(243, 215, 116, 0.3968253968), inset 0 0 0 1px rgba(255, 255, 255, 0.2380952381);
  font-size: 45px;
}
@media screen and (max-width: 480px) {
  .tile.tile-512 {
    font-size: 25px;
  }
}
.tile.tile-1024 {
  color: #f9f6f2;
  background: #edc53f;
  box-shadow: 0 0 30px 10px rgba(243, 215, 116, 0.4761904762), inset 0 0 0 1px rgba(255, 255, 255, 0.2857142857);
  font-size: 35px;
}
@media screen and (max-width: 480px) {
  .tile.tile-1024 {
    font-size: 15px;
  }
}
.tile.tile-2048 {
  color: #f9f6f2;
  background: #edc22e;
  box-shadow: 0 0 30px 10px rgba(243, 215, 116, 0.5555555556), inset 0 0 0 1px rgba(255, 255, 255, 0.3333333333);
  font-size: 35px;
}
@media screen and (max-width: 480px) {
  .tile.tile-2048 {
    font-size: 15px;
  }
}

@-webkit-keyframes $animation-name {
  0% {
    opacity: 0;
    -webkit-transform: scale(0);
    -moz-transform: scale(0);
  }
  100% {
    opacity: 1;
    -webkit-transform: scale(1);
    -moz-transform: scale(1);
  }
}
@-moz-keyframes $animation-name {
  0% {
    opacity: 0;
    -webkit-transform: scale(0);
    -moz-transform: scale(0);
  }
  100% {
    opacity: 1;
    -webkit-transform: scale(1);
    -moz-transform: scale(1);
  }
}
@keyframes $animation-name {
  0% {
    opacity: 0;
    -webkit-transform: scale(0);
    -moz-transform: scale(0);
  }
  100% {
    opacity: 1;
    -webkit-transform: scale(1);
    -moz-transform: scale(1);
  }
}
.tile-new {
  -webkit-animation: appear 200ms ease 100ms;
  -moz-animation: appear 200ms ease 100ms;
  -webkit-animation-fill-mode: both;
  -moz-animation-fill-mode: both;
}

@-webkit-keyframes $animation-name {
  0% {
    -webkit-transform: scale(0);
    -moz-transform: scale(0);
  }
  50% {
    -webkit-transform: scale(1.2);
    -moz-transform: scale(1.2);
  }
  100% {
    -webkit-transform: scale(1);
    -moz-transform: scale(1);
  }
}
@-moz-keyframes $animation-name {
  0% {
    -webkit-transform: scale(0);
    -moz-transform: scale(0);
  }
  50% {
    -webkit-transform: scale(1.2);
    -moz-transform: scale(1.2);
  }
  100% {
    -webkit-transform: scale(1);
    -moz-transform: scale(1);
  }
}
@keyframes $animation-name {
  0% {
    -webkit-transform: scale(0);
    -moz-transform: scale(0);
  }
  50% {
    -webkit-transform: scale(1.2);
    -moz-transform: scale(1.2);
  }
  100% {
    -webkit-transform: scale(1);
    -moz-transform: scale(1);
  }
}
.tile-merged {
  z-index: 20;
  -webkit-animation: pop 200ms ease 100ms;
  -moz-animation: pop 200ms ease 100ms;
  -webkit-animation-fill-mode: both;
  -moz-animation-fill-mode: both;
}

.game-intro {
  margin-bottom: 0;
}

.game-explanation {
  margin-top: 50px;
}

@media screen and (max-width: 480px) {
  html, body {
    font-size: 15px;
  }

  body {
    margin: 20px 0;
    padding: 0 20px;
  }

  h1.title {
    font-size: 50px;
  }

  .container {
    width: 280px;
    margin: 0 auto;
  }

  .score-container {
    margin-top: 0;
  }

  .heading {
    margin-bottom: 10px;
  }

  .game-container {
    margin-top: 40px;
    position: relative;
    padding: 15px;
    cursor: default;
    -webkit-touch-callout: none;
    -webkit-user-select: none;
    -moz-user-select: none;
    background: #bbada0;
    border-radius: 6px;
    width: 500px;
    height: 500px;
    -webkit-box-sizing: border-box;
    -moz-box-sizing: border-box;
    box-sizing: border-box;
  }
  .game-container .game-message {
    display: none;
    position: absolute;
    top: 0;
    right: 0;
    bottom: 0;
    left: 0;
    background: rgba(238, 228, 218, 0.5);
    z-index: 100;
    text-align: center;
    -webkit-animation: fade-in 800ms ease 1200ms;
    -moz-animation: fade-in 800ms ease 1200ms;
    -webkit-animation-fill-mode: both;
    -moz-animation-fill-mode: both;
  }
  .game-container .game-message p {
    font-size: 60px;
    font-weight: bold;
    height: 60px;
    line-height: 60px;
    margin-top: 222px;
  }
  .game-container .game-message .lower {
    display: block;
    margin-top: 59px;
  }
  .game-container .game-message a {
    display: inline-block;
    background: #8f7a66;
    border-radius: 3px;
    padding: 0 20px;
    text-decoration: none;
    color: #f9f6f2;
    height: 40px;
    line-height: 42px;
    margin-left: 9px;
  }
  .game-container .game-message.game-won {
    background: rgba(237, 194, 46, 0.5);
    color: #f9f6f2;
  }
  .game-container .game-message.game-won, .game-container .game-message.game-over {
    display: block;
  }

  .grid-container {
    position: absolute;
    z-index: 1;
  }

  .grid-row {
    margin-bottom: 15px;
  }
  .grid-row:last-child {
    margin-bottom: 0;
  }
  .grid-row:after {
    content: "";
    display: block;
    clear: both;
  }

  .grid-cell {
    width: 106.25px;
    height: 106.25px;
    margin-right: 15px;
    float: left;
    border-radius: 3px;
    background: rgba(238, 228, 218, 0.35);
  }
  .grid-cell:last-child {
    margin-right: 0;
  }

  .tile-container {
    position: absolute;
    z-index: 2;
  }

  .tile {
    width: 106.25px;
    height: 106.25px;
    line-height: 116.25px;
  }
  .tile.tile-position-1-1 {
    position: absolute;
    left: 0px;
    top: 0px;
  }
  .tile.tile-position-1-2 {
    position: absolute;
    left: 0px;
    top: 121px;
  }
  .tile.tile-position-1-3 {
    position: absolute;
    left: 0px;
    top: 243px;
  }
  .tile.tile-position-1-4 {
    position: absolute;
    left: 0px;
    top: 364px;
  }
  .tile.tile-position-2-1 {
    position: absolute;
    left: 121px;
    top: 0px;
  }
  .tile.tile-position-2-2 {
    position: absolute;
    left: 121px;
    top: 121px;
  }
  .tile.tile-position-2-3 {
    position: absolute;
    left: 121px;
    top: 243px;
  }
  .tile.tile-position-2-4 {
    position: absolute;
    left: 121px;
    top: 364px;
  }
  .tile.tile-position-3-1 {
    position: absolute;
    left: 243px;
    top: 0px;
  }
  .tile.tile-position-3-2 {
    position: absolute;
    left: 243px;
    top: 121px;
  }
  .tile.tile-position-3-3 {
    position: absolute;
    left: 243px;
    top: 243px;
  }
  .tile.tile-position-3-4 {
    position: absolute;
    left: 243px;
    top: 364px;
  }
  .tile.tile-position-4-1 {
    position: absolute;
    left: 364px;
    top: 0px;
  }
  .tile.tile-position-4-2 {
    position: absolute;
    left: 364px;
    top: 121px;
  }
  .tile.tile-position-4-3 {
    position: absolute;
    left: 364px;
    top: 243px;
  }
  .tile.tile-position-4-4 {
    position: absolute;
    left: 364px;
    top: 364px;
  }

  .game-container {
    margin-top: 20px;
  }

  .tile {
    font-size: 35px;
  }

  .game-message p {
    font-size: 30px !important;
    height: 30px !important;
    line-height: 30px !important;
    margin-top: 90px !important;
  }
  .game-message .lower {
    margin-top: 30px !important;
  }
}


3. pielikums style.scss
// helpers
// Exponent
// From: https://github.com/Team-Sass/Sassy-math/blob/master/sass/math.scss#L36

@function exponent($base, $exponent) {
  // reset value
  $value: $base;
  // positive intergers get multiplied
  @if $exponent > 1 {
    @for $i from 2 through $exponent {
      $value: $value * $base; } }
  // negitive intergers get divided. A number divided by itself is 1
  @if $exponent < 1 {
    @for $i from 0 through -$exponent {
      $value: $value / $base; } }
  // return the last value written
  @return $value;
}

@function pow($base, $exponent) {
  @return exponent($base, $exponent);
}

// Transition mixins
@mixin transition($args...) {
  -webkit-transition: $args;
  -moz-transition: $args;
}

@mixin transition-property($args...) {
  -webkit-transition-property: $args;
  -moz-transition-property: $args;
}

// Keyframe animations
@mixin keyframes($animation-name) {
  @-webkit-keyframes $animation-name {
    @content;
  }
  @-moz-keyframes $animation-name {
    @content;
  }
  @keyframes $animation-name {
    @content;
  }
}

@mixin animation($str) {
  -webkit-animation: #{$str};
  -moz-animation: #{$str};
}

@mixin animation-fill-mode($str) {
  -webkit-animation-fill-mode: #{$str};
  -moz-animation-fill-mode: #{$str};
}

// Media queries
@mixin smaller($width) {
  @media screen and (max-width: $width) {
    @content;
  }
}



// main.scss
$field-width: 500px;
$grid-spacing: 15px;
$grid-row-cells: 4;
$tile-size: ($field-width - $grid-spacing * ($grid-row-cells + 1)) / $grid-row-cells;
$tile-border-radius: 3px;

$text-color: #776E65;
$bright-text-color: #f9f6f2;

$tile-color: #eee4da;
$tile-gold-color: #edc22e;
$tile-gold-glow-color: lighten($tile-gold-color, 15%);

$game-container-background: #bbada0;

$transition-speed: 100ms;

html, body {
  margin: 0;
  padding: 0;

  background: #faf8ef;
  color: $text-color;
  font-family: "Clear Sans", "Helvetica Neue", Arial, sans-serif;
  font-size: 18px;
}

body {
  margin: 80px 0;
}

.heading:after {
  content: "";
  display: block;
  clear: both;
}

h1.title {
  font-size: 80px;
  font-weight: bold;
  margin: 0;
  display: block;
  float: left;
}

@include keyframes(move-up) {
  0% {
    top: 25px;
    opacity: 1;
  }

  100% {
    top: -50px;
    opacity: 0;
  }
}

.score-container {
  $height: 25px;

  position: relative;
  float: right;
  background: $game-container-background;
  padding: 15px 25px;
  font-size: $height;
  height: $height;
  line-height: $height + 22px;
  font-weight: bold;
  border-radius: 3px;
  color: white;
  margin-top: 8px;

  &:after {
    position: absolute;
    width: 100%;
    top: 10px;
    left: 0;
    content: "Score";
    text-transform: uppercase;
    font-size: 13px;
    line-height: 13px;
    text-align: center;
    color: $tile-color;
  }

  .score-addition {
    position: absolute;
    right: 30px;
    color: red;
    font-size: $height;
    line-height: $height;
    font-weight: bold;
    color: rgba($text-color, .9);
    z-index: 100;
    @include animation(move-up 600ms ease-in);
    @include animation-fill-mode(both);
  }
}

p {
  margin-top: 0;
  margin-bottom: 10px;
  line-height: 1.65;
}

a {
  color: $text-color;
  font-weight: bold;
  text-decoration: underline;
  cursor: pointer;
}

strong {
  &.important {
    text-transform: uppercase;
  }
}

hr {
  border: none;
  border-bottom: 1px solid lighten($text-color, 40%);
  margin-top: 20px;
  margin-bottom: 30px;
}

.container {
  width: $field-width;
  margin: 0 auto;
}

@include keyframes(fade-in) {
  0% {
    opacity: 0;
  }

  100% {
    opacity: 1;
  }
}

// Game field mixin used to render CSS at different width
@mixin game-field {
  .game-container {
    margin-top: 40px;
    position: relative;
    padding: $grid-spacing;

    cursor: default;
    -webkit-touch-callout: none;
    -webkit-user-select: none;
    -moz-user-select: none;

    background: $game-container-background;
    border-radius: $tile-border-radius * 2;
    width: $field-width;
    height: $field-width;
    -webkit-box-sizing: border-box;
    -moz-box-sizing: border-box;
    box-sizing: border-box;

    .game-message {
      display: none;

      position: absolute;
      top: 0;
      right: 0;
      bottom: 0;
      left: 0;
      background: rgba($tile-color, .5);
      z-index: 100;

      text-align: center;

      p {
        font-size: 60px;
        font-weight: bold;
        height: 60px;
        line-height: 60px;
        margin-top: 222px;
        // height: $field-width;
        // line-height: $field-width;
      }

      .lower {
        display: block;
        margin-top: 59px;
      }

      a {
        display: inline-block;
        background: darken($game-container-background, 20%);
        border-radius: 3px;
        padding: 0 20px;
        text-decoration: none;
        color: $bright-text-color;
        height: 40px;
        line-height: 42px;
        margin-left: 9px;
        // margin-top: 59px;
      }

      @include animation(fade-in 800ms ease $transition-speed * 12);
      @include animation-fill-mode(both);

      &.game-won {
        background: rgba($tile-gold-color, .5);
        color: $bright-text-color;
      }

      &.game-won, &.game-over {
        display: block;
      }
    }
  }

  .grid-container {
    position: absolute;
    z-index: 1;
  }

  .grid-row {
    margin-bottom: $grid-spacing;

    &:last-child {
      margin-bottom: 0;
    }

    &:after {
      content: "";
      display: block;
      clear: both;
    }
  }

  .grid-cell {
    width: $tile-size;
    height: $tile-size;
    margin-right: $grid-spacing;
    float: left;

    border-radius: $tile-border-radius;

    background: rgba($tile-color, .35);

    &:last-child {
      margin-right: 0;
    }
  }

  .tile-container {
    position: absolute;
    z-index: 2;
  }

  .tile {
    width: $tile-size;
    height: $tile-size;
    line-height: $tile-size + 10px;

    // Build position classes
    @for $x from 1 through $grid-row-cells {
      @for $y from 1 through $grid-row-cells {
        &.tile-position-#{$x}-#{$y} {
          position: absolute;
          left: round(($tile-size + $grid-spacing) * ($x - 1));
          top: round(($tile-size + $grid-spacing) * ($y - 1));
        }
      }
    }
  }
}

// End of game-field mixin
@include game-field;

.tile {
  border-radius: $tile-border-radius;

  background: $tile-color;
  text-align: center;
  font-weight: bold;
  z-index: 10;

  font-size: 55px;

  @include transition($transition-speed ease-in-out);
  @include transition-property(top, left);

  $base: 2;
  $exponent: 1;
  $limit: 11;

  // Colors for all 11 states, false = no special color
  $special-colors: false false, // 2
                   false false, // 4
                   #f78e48 true, // 8
                   #fc5e2e true, // 16
                   #ff3333 true, // 32
                   #ff0000 true, // 64
                   false true, // 128
                   false true, // 256
                   false true, // 512
                   false true, // 1024
                   false true; // 2048

  // Build tile colors
  @while $exponent <= $limit {
    $power: pow($base, $exponent);

    &.tile-#{$power} {
      // Calculate base background color
      $gold-percent: ($exponent - 1) / ($limit - 1) * 100;
      $mixed-background: mix($tile-gold-color, $tile-color, $gold-percent);

      $nth-color: nth($special-colors, $exponent);

      $special-background: nth($nth-color, 1);
      $bright-color: nth($nth-color, 2);

      @if $special-background {
        $mixed-background: mix($special-background, $mixed-background, 55%);
      }

      @if $bright-color {
        color: $bright-text-color;
      }

      // Set background
      background: $mixed-background;

      // Add glow
      $glow-opacity: max($exponent - 4, 0) / ($limit - 4);

      @if not $special-background {
        box-shadow: 0 0 30px 10px rgba($tile-gold-glow-color, $glow-opacity / 1.8),
                    inset 0 0 0 1px rgba(white, $glow-opacity / 3);
      }

      // Adjust font size for bigger numbers
      @if $power >= 100 and $power < 1000 {
        font-size: 45px;

        // Media queries placed here to avoid carrying over the rest of the logic
        @include smaller(480px) {
          font-size: 25px;
        }
      } @else if $power >= 1000 {
        font-size: 35px;

        @include smaller(480px) {
          font-size: 15px;
        }
      }
    }

    $exponent: $exponent + 1;
  }
}

@include keyframes(appear) {
  0% {
    opacity: 0;
    -webkit-transform: scale(0);
    -moz-transform: scale(0);
  }

  100% {
    opacity: 1;
    -webkit-transform: scale(1);
    -moz-transform: scale(1);
  }
}

.tile-new {
  @include animation(appear 200ms ease $transition-speed);
  @include animation-fill-mode(both);
}

@include keyframes(pop) {
  0% {
    -webkit-transform: scale(0);
    -moz-transform: scale(0);
  }

  50% {
    -webkit-transform: scale(1.2);
    -moz-transform: scale(1.2);
  }

  100% {
    -webkit-transform: scale(1);
    -moz-transform: scale(1);
  }
}

.tile-merged {
  z-index: 20;
  @include animation(pop 200ms ease $transition-speed);
  @include animation-fill-mode(both);
}

.game-intro {
  margin-bottom: 0;
}

.game-explanation {
  margin-top: 50px;
}

@include smaller(480px) {
  // Redefine variables for smaller screens
  $field-width: 280px;
  $grid-spacing: 10px;
  $grid-row-cells: 4;
  $tile-size: ($field-width - $grid-spacing * ($grid-row-cells + 1)) / $grid-row-cells;
  $tile-border-radius: 3px;

  html, body {
    font-size: 15px;
  }

  body {
    margin: 20px 0;
    padding: 0 20px;
  }

  h1.title {
    font-size: 50px;
  }

  .container {
    width: $field-width;
    margin: 0 auto;
  }

  .score-container {
    margin-top: 0;
  }

  .heading {
    margin-bottom: 10px;
  }

  // Render the game field at the right width
  @include game-field;

  .game-container {
    margin-top: 20px;
  }

  // Rest of the font-size adjustments in the tile class
  .tile {
    font-size: 35px;
  }

  .game-message {
    p {
      font-size: 30px !important;
      height: 30px !important;
      line-height: 30px !important;
      margin-top: 90px !important;
    }

    .lower {
      margin-top: 30px !important;
    }
  }
}
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