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ДОДАТОК А 

Слайди презентації 
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ДОДАТОК Б 

Лістинг коду 

 

 

public class PathOptimisation : IPathOptimiser 
{ 
  private readonly IStatsLibrary _statsLib; 
  private readonly AdditiveConvolutionCalculator _additiveConvolutionCalculator; 
  private readonly GameCalculator _gameCalculator; 
 
  private static readonly double[] OptimalPathCriteriaWeights = 
  { 
    0.1, // first criteria - number of towers on the path 
    0.5, // second criteria - total damage of towers on the path for the monster 
    0.3, // third criteria - remoteness of towers from beginning (length of the possible path) 
    0.1, // fourth criteria - ratio of towers with special coef 
  }; 
   
  public PathOptimisation(IStatsLibrary statsLibrary) 
  { 
    _gameCalculator = new GameCalculator(statsLibrary); 
    _additiveConvolutionCalculator = new 
AdditiveConvolutionCalculator(OptimalPathCriteriaWeights); 
    _statsLib = statsLibrary; 
  } 
 
  public int GetFastestPath(Path[] path, Unit unit) 
  { 
    var pos = unit.Position; 
    var possible = GetPossiblePath(path, pos).ToArray(); 
 
    int[] coefs = new int[possible.Length]; 
 
    for (int i = 0; i < possible.Length; i++) 
    { 
      coefs[i] = possible[i].Length - possible[i].PointOnThePathPosition(pos); 
    } 
 
    return Array.IndexOf(coefs, coefs.Min()); 
  } 
 
  public int GetOptimalPath(Field field, Unit unit){ 
    var paths = field.StaticData.Path; 
    var tableToAnalize = new double[paths.Length, 
_additiveConvolutionCalculator.NumberOfCriterias]; 
    for (int i = 0; i < paths.Length; i++){ 
      var towersOnPath = FindTowersThatCanAttackPath(field, i); 
      var towers = towersOnPath.Select(t => field[t]).ToArray(); 
      var towersTypes = towers.Select(t => t.Type).ToArray(); 
      tableToAnalize[i, 0] = 1 - (double)towersOnPath.Count / field.State.Towers.Count; 
      tableToAnalize[i, 1] = GetTotalAttackDamage(towersTypes, unit); 
      tableToAnalize[i, 2] = GetAvgTowersRemoteness(paths[i], towers); 
      tableToAnalize[i, 3] = GetTowersWithSpecialEffectRate(towersTypes); 
    }  
    return _additiveConvolutionCalculator.FindOptimalVariantIndex(tableToAnalize); 
  } 
 
  private double GetTotalAttackDamage(IEnumerable<GameObjectType> towerTypes, Unit unit){ 
    return 1 - (double)towerTypes.Sum(t => _gameCalculator.CalculateDamage(unit.Type, t)) / 
unit.Health; 
  } 
  private HashSet<int> FindTowersThatCanAttackPath(Field field, int pathId){ 
    var path = field.StaticData.Path[pathId]; 
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    var towers = new HashSet<int>(); 
    foreach (var point in path) 
      towers.UnionWith(field.FindTowersThatCanAttack(point, _statsLib)); 
    return towers; 
  } 
   
  private double GetTowersWithSpecialEffectRate(ICollection<GameObjectType> towerTypes) 
  { 
    return 1 - (double)towerTypes.Count(t => _statsLib.GetTowerStats(t).SpecialEffects != null) / 
towerTypes.Count; 
  } 
 
  private double GetAvgTowersRemoteness(Path path, ICollection<GameObject> towers) 
  { 
    double remotenessSum = 0; 
    foreach (var tower in towers) 
    { 
      var pos = path.First(point => _gameCalculator.IsTowerCanAttack(tower, point)); 
      remotenessSum += (double)path.PointOnThePathPosition(pos) / path.Length; 
    } 
 
    return remotenessSum / towers.Count; 
  } 
   
  private static IEnumerable<Path> GetPossiblePath(IEnumerable<Path> path, Point position) 
  { 
    return path.Where(p => p.PointOnThePathPosition(position) != -1); 
  } 
} 
 
public class StateCalculator 
{ 
  private readonly IStatsLibrary _statsLib; 
  private readonly SpecialEffectLogicFactory _effectLogicFactory; 
  private readonly Field _field; 
  private readonly MoneyProvider _moneyProvider; 
  private readonly GameCalculator _gameCalculator; 
   
  private const int NotFound = -1; 
  private static readonly Point NotFoundPoint = new Point(-1, -1); 
 
  public Field Field => _field; 
 
  public StateCalculator(IStatsLibrary statsLibrary, Field fieldState) 
  { 
    _statsLib = statsLibrary; 
    _field = (Field)fieldState.Clone(); 
     
    _effectLogicFactory = new SpecialEffectLogicFactory(); 
    _moneyProvider = new MoneyProvider(statsLibrary); 
    _gameCalculator = new GameCalculator(statsLibrary); 
  } 
 
  public void SetState(FieldState fieldState) 
  { 
    _field.SetState(fieldState); 
  } 
 
  public GameTick[] CalculateActionsByTicks() 
  { 
    var ticks = new List<List<GameAction>>(40); 
    while (_field.State.Castle.Health > 0 
      && _field.State.Units.Any()) 
    { 
      var actions = new List<GameAction>(); 
 
      actions.AddRange(GetUnitActions()); 
      actions.AddRange(GetTowerActions()); 
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      ticks.Add(actions); 
    } 
    if (_field.State.Castle.Health <= 0) 
    { 
      ticks.Add(new List<GameAction> 
      { 
        new GameAction{ActionId = ActionId.MonsterPlayerWins} 
      }); 
    } 
 
    var result = new GameTick[ticks.Count]; 
    for (int i = 0; i < ticks.Count; i++) 
    { 
      result[i] = new GameTick 
      { 
        RelativeTime = i, 
        Actions = ticks[i] 
      }; 
    } 
    return result; 
  } 
 
  private List<GameAction> GetUnitActions() 
  { 
    var actions = new List<GameAction>(); 
    var unitsToRemove = new List<int>(); 
 
    foreach (var unit in _field.State.Units) 
    { 
      if (unit.Health <= 0) 
      { 
        unitsToRemove.Add(unit.GameId); 
        continue; 
      } 
      if (unit.WaitTicks != 0) 
      { 
        unit.WaitTicks -= 1; 
        continue; 
      } 
      if (unit.Effect != null && unit.Effect.Effect != EffectId.None) 
      { 
        unit.Effect.Duration -= 1; 
        if (unit.Effect.Duration == 0) 
        { 
          unit.Effect = SpecialEffect.Empty; 
          actions.Add(new GameAction {ActionId = ActionId.UnitEffectCanseled, UnitId = 
unit.GameId}); 
        } 
      } 
 
      var path = _field.StaticData.Path[unit.PathId.Value]; 
      var stats = _statsLib.GetUnitStats(unit.Type); 
      if (path.End == unit.Position) 
      { 
        var attackAction = new GameAction 
        { 
          ActionId = ActionId.UnitAttacksCastle, 
          UnitId = unit.GameId, 
          Damage = stats.Damage 
        }; 
        actions.Add(attackAction); 
        _field.State.Castle.Health -= stats.Damage; 
        unitsToRemove.Add(unit.GameId); 
 
        var unitReward = _moneyProvider.GetUnitReward(_field, attackAction); 
        _field.State.MonsterMoney += unitReward; 
        actions.Add(new GameAction{ActionId = ActionId.MonsterPlayerRecievesMoney, Money = 
unitReward}); 
      } 
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      else 
      { 
        ApplyUnitEffects(unit, actions); 
        var contextSpeedCoeff = GetContextSpeedCoeff(unit); 
        var nextPoint = path.GetNext(unit.Position); 
        unit.Position = nextPoint; 
        unit.WaitTicks = stats.Speed * contextSpeedCoeff; 
        actions.Add(new GameAction 
        { 
          ActionId = ActionId.UnitMoves, 
          Position = nextPoint, 
          UnitId = unit.GameId, 
          WaitTicks = stats.Speed * contextSpeedCoeff 
        }); 
      } 
    } 
 
    _field.RemoveMany(unitsToRemove); 
 
    return actions; 
  } 
 
  private List<GameAction> GetTowerActions() 
  { 
    var actions = new List<GameAction>(); 
 
    foreach (var tower in _field.State.Towers) 
    { 
      if (tower.WaitTicks != 0) 
      { 
        tower.WaitTicks -= 1; 
        continue; 
      } 
 
      var stats = _statsLib.GetTowerStats(tower.Type); 
 
      switch (stats.Attack) 
      { 
        case TowerStats.AttackType.Usual: 
        case TowerStats.AttackType.Magic: 
          var targetId = FindTarget(_field, tower, stats); 
          if (targetId != NotFound) 
          { 
            var unit = (Unit) _field[targetId]; 
            var damage = _gameCalculator.CalculateDamage(unit.Type, stats); 
            tower.WaitTicks = stats.AttackSpeed; 
 
            actions.Add(new GameAction 
            { 
              ActionId = ActionId.TowerAttacks, 
              TowerId = tower.GameId, 
              UnitId = targetId, 
              WaitTicks = stats.AttackSpeed 
            }); 
            actions.Add(new GameAction 
            { 
              ActionId = ActionId.UnitRecievesDamage, 
              UnitId = targetId, 
              Damage = damage 
            }); 
 
            ApplyTowerEffects(stats, unit, actions); 
            unit.Health -= damage; 
            if (unit.Health <= 0) 
            { 
              var unitTrue = _field.State.Units.First(u => u.GameId == targetId); 
              var dieAction = new GameAction {ActionId = ActionId.UnitDies, UnitId = targetId, 
TowerId = tower.GameId, Position = unitTrue.Position}; 
              var killAction = new GameAction {ActionId = ActionId.TowerKills, TowerId = 
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tower.GameId, UnitId = targetId, Position = unitTrue.Position}; 
 
              actions.Add(dieAction); 
              actions.Add(killAction); 
 
              var towerReward = _moneyProvider.GetTowerReward(_field, dieAction); 
              var unitReward = _moneyProvider.GetUnitReward(_field, killAction); 
 
              _field.State.MonsterMoney += unitReward; 
              _field.State.TowerMoney += towerReward; 
 
              actions.Add(new GameAction{ActionId = ActionId.TowerPlayerRecievesMoney, Money = 
towerReward}); 
              actions.Add(new GameAction{ActionId = ActionId.MonsterPlayerRecievesMoney, Money = 
unitReward}); 
 
              _field.RemoveGameObject(targetId); 
            } 
          } 
          break; 
 
        case TowerStats.AttackType.Burst: 
          var targetPoint = FindBurstTarget(_field, tower, stats); 
          if (targetPoint != NotFoundPoint) 
          { 
            tower.WaitTicks = stats.AttackSpeed; 
 
            actions.Add(new GameAction 
            { 
              ActionId = ActionId.TowerAttacksPosition, 
              TowerId = tower.GameId, 
              Position = targetPoint, 
              Damage = stats.Damage, 
              WaitTicks = stats.AttackSpeed 
            }); 
            var units = _field.FindUnitsAt(targetPoint); 
            var deadUnits = new List<int>(); 
            foreach (var unit in units) 
            { 
              ApplyTowerEffects(stats, unit, actions); 
              var damage =  _gameCalculator.CalculateDamage(unit.Type, stats); 
 
              if(damage == 0) 
                continue; 
 
              actions.Add(new GameAction 
              { 
                ActionId = ActionId.UnitRecievesDamage, 
                UnitId = unit.GameId, 
                Damage = damage 
              }); 
              unit.Health -= damage; 
              if (unit.Health <= 0) 
              { 
                var dieAction = new GameAction {ActionId = ActionId.UnitDies, UnitId = 
unit.GameId, TowerId = tower.GameId, Position = unit.Position}; 
                var killAction = new GameAction {ActionId = ActionId.TowerKills, TowerId = 
tower.GameId, UnitId = unit.GameId, Position = unit.Position}; 
 
                actions.Add(dieAction); 
                actions.Add(killAction); 
 
                var towerReward = _moneyProvider.GetTowerReward(_field, dieAction); 
                var unitReward = _moneyProvider.GetUnitReward(_field, killAction); 
 
                _field.State.MonsterMoney += unitReward; 
                _field.State.TowerMoney += towerReward; 
 
                actions.Add(new GameAction{ActionId = ActionId.TowerPlayerRecievesMoney, Money = 
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towerReward}); 
                actions.Add(new GameAction{ActionId = ActionId.MonsterPlayerRecievesMoney, Money 
= unitReward}); 
 
                deadUnits.Add(unit.GameId); 
              } 
            } 
            _field.RemoveMany(deadUnits); 
          } 
          break; 
      } 
    } 
 
    return actions; 
  } 
 
public class LiveBattleService : ILiveBattleService, IBattleInitializationService 
{ 
  private readonly ConcurrentDictionary<Guid, int> _battles; 
 
  private readonly IBattleRepository _battleRepository; 
  private readonly IUserRepository _userRepository; 
  private readonly IProvider<LiveBattleModel> _provider; 
  private readonly IStateChangeRecalculator _recalculator; 
  private readonly IFieldFactory _fieldFactory; 

 

public async Task RecalculateAsync(StateChangeCommand command, int curTick) 
{ 
  using (new BattleLocker(command.BattleId)) 
  { 
    var fieldSerialized = _provider.Find(command.BattleId); 
    var fieldState = fieldSerialized.State; 
    var ticks = fieldSerialized.Ticks.Take(curTick); 
 
    await Task.Run(() => ResolveActions(fieldState, ticks, _statsLibrary)); 
 
    if (command.UnitCreationOptions != null) 
    { 
      foreach (var opt in command.UnitCreationOptions) 
      { 
        _recalculator.AddNewUnit(fieldState, opt.Type, _mapper.Map<CreationOptions>(opt)); 
      } 
    } 
    if (command.TowerCreationOptions != null) 
    { 
      foreach (var opt in command.TowerCreationOptions) 
      { 
        _recalculator.AddNewTower(fieldState, opt.Type, _mapper.Map<CreationOptions>(opt)); 
      } 
    } 
 
    var calc = new StateCalculator(_statsLibrary, fieldState); 
    fieldSerialized.Ticks = await Task.Run(() => calc.CalculateActionsByTicks()); 
    _provider.Update(fieldSerialized); 
 
    IncrementBattleVersion(command.BattleId); 
  } 
  GC.Collect(); 
} 
 
public async Task TryEndBattleAsync(Guid battleId, Guid userId) 
{ 
  Guid? left = null; 
  using (new BattleLocker(battleId)) 
  { 
    var battle = _provider.Find(battleId); 
    var entity = await _battleRepository.FindAsync(battleId); 
    var expCalc = new UserExperienceCalculator(); 
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    PlayerSide winSide; 
    if (battle.State.StaticData.EndTimeUtc > DateTime.UtcNow) 
    { 
      winSide = entity.Monsters_UserId == userId ? PlayerSide.Towers : PlayerSide.Monsters; 
      left = userId; 
    } 
    else 
    { 
      if (entity.WinnerId != Guid.Empty) 
      { 
        return; 
      } 
      ResolveActions(battle.State, battle.Ticks, _statsLibrary); 
      winSide = battle.State.State.Castle.Health > 0 ? PlayerSide.Towers : PlayerSide.Monsters; 
    } 
 
    entity.WinnerId = winSide == PlayerSide.Monsters ? entity.Monsters_UserId : 
entity.Towers_UserId; 
    entity.EndTime = DateTime.UtcNow; 
 
    await Task.WhenAll(_battleRepository.UpdateAsync(entity), 
      _userRepository.IncrementExperienceAsync(entity.Monsters_UserId, 
expCalc.CalcUserExp(entity, entity.Monsters_UserId, left)), 
      _userRepository.IncrementExperienceAsync(entity.Towers_UserId, expCalc.CalcUserExp(entity, 
entity.Towers_UserId, left))); 
 
    battle.Ticks = CreateBattleEndTick(winSide); 
 
    IncrementBattleVersion(battleId); 
    _provider.Update(battle); 
    DisposeBattleAsync(battleId); 
  } 
} 

 

public class FieldManager : MonoBehaviour 
{ 
   public const float TickSecond = 0.4f; 
   private readonly Quaternion Quaternion =Q uaternion.Euler(90, 90, 270); 
 
   private Coroutine _resolver; 
   private int _revision; 
   private Guid _battleId; 
   private string _session; 
   private ObjectPool _pool; 
   private int _tickCount; 
   private GameProcessNetworkWorker _gameProcessNetworkWorker; 
 
   public GameObjectType Selected { get; set; } 
   public PlayerSide Winner { get; set; } 
   public PlayerSide Side { get; set; } 
   public Field Field { get; private set; } 
   public int Width { get; private set; } 
   public int Height { get; private set; } 
 
   private Dictionary<int, GameObjectScript> _gameObjects; 
   private IActionResolver _stateResolver; 
   private IActionResolver _viewResolver; 
    
   // Use this for initialization 
   void Start () 
   { 
      _gameProcessNetworkWorker = new GameProcessNetworkWorker(); 
      _battleId = LocalStorage.CurrentBattleId; 
      _session = LocalStorage.Session;  
      Side = LocalStorage.CurrentSide; 
      IFieldFactory fact = new FieldFactoryStub(); 
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      _pool = GetComponent<ObjectPool>(); 
      _gameObjects = new Dictionary<int, GameObjectScript>(); 
 
      StartCoroutine(Init()); 
      StartCoroutine(NetworkWorker()); 
   } 
    
   private void InstantiateField() 
   { 
      GameObject tmp; 
      //look through all the cells in array, wich reprsents the maze, and draw it 
      //the coords of the graphical cells match the index of array elements 
      for (int i = 0; i < Height; i++) 
      { 
         for (int j = 0; j < Width; j++) 
         { 
 
            //draw wall or floor 
            try 
            { 
               var point = new Point(i, j); 
               if (Field.StaticData.Cells[i, j].Object == FieldObject.Entrance) 
               { 
                  tmp = Instantiate(Entrance, CoordinationHelper.GetViewPoint(point), Quaternion) 
as GameObject; 
                  tmp.transform.parent = transform; 
               } 
               if (Field.StaticData.Cells[i, j].Object == FieldObject.Road) 
               { 
                  tmp = Instantiate(Road, CoordinationHelper.GetViewPoint(point), Quaternion) as 
GameObject; 
                  tmp.transform.parent = transform; 
               } 
               if (Field.StaticData.Cells[i, j].Object == FieldObject.Ground) 
               { 
                  tmp = Instantiate(Ground, CoordinationHelper.GetViewPoint(point), Quaternion) 
as GameObject; 
                  tmp.GetComponent<CellController>().Point = new Point(i, j); 
                  tmp.transform.parent = transform; 
               } 
               if (Field.StaticData.Cells[i, j].Object == FieldObject.Castle) 
               { 
                  tmp = Instantiate(Castle, CoordinationHelper.GetViewPoint(point), Quaternion) 
as GameObject; 
                  tmp.transform.parent = transform; 
               } 
            } 
            catch (IndexOutOfRangeException e) 
            { 
               Debug.Log(e.Message); 
            } 
 
         } 
      } 
   } 
    
   public void RenderFieldState() 
   { 
      foreach (var tower in Field.State.Towers) 
      { 
         if(_gameObjects.ContainsKey(tower.GameId)) 
            continue; 
          
         var obj = _pool.GetFromPool(tower.Type); 
         obj.GameId = tower.GameId; 
         _gameObjects.Add(tower.GameId, obj); 
         obj.transform.position = CoordinationHelper.GetViewPoint(tower.Position); 
      } 
      foreach (var unit in Field.State.Units.ToArray()) 
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      { 
         if (_gameObjects.ContainsKey(unit.GameId)) 
         { 
            var obj = _gameObjects[unit.GameId]; 
 
            obj.transform.position = FlyingObjects.Contains(obj.Type) 
               ? CoordinationHelper.GetViewPoint3(unit.Position) 
               : (Vector3)CoordinationHelper.GetViewPoint(unit.Position); 
            continue; 
         } 
 
         var obj1 = _pool.GetFromPool(unit.Type); 
         obj1.GameId = unit.GameId; 
         _gameObjects.Add(unit.GameId, obj1); 
         obj1.transform.position = FlyingObjects.Contains(obj1.Type) 
            ? CoordinationHelper.GetViewPoint3(unit.Position) 
            : (Vector3)CoordinationHelper.GetViewPoint(unit.Position);  
      } 
       
      //delete unexisting 
      foreach (var gId in _gameObjects.Keys.ToArray()) 
      { 
         if (!Field.State.Objects.ContainsKey(gId)) 
         { 
            Debug.Log("Garbage collected " + gId); 
            RemoveGameObject(gId); 
         } 
      } 
   } 
 
   public GameObjectScript GetGameObjectById(int id) 
   { 
      return _gameObjects[id]; 
   } 
 
   public bool TryGetGameObjectById(int id, out GameObjectScript obj) 
   { 
      obj = null; 
      if (!_gameObjects.ContainsKey(id)) 
      { 
         return false; 
      } 
      obj = _gameObjects[id]; 
      return true; 
   } 
 
   public void RemoveGameObject(int id) 
   { 
      var obj = _gameObjects[id]; 
      _gameObjects.Remove(id); 
      _pool.PutToPool(obj); 
   } 
    
   public void Command(Point? position = null) 
   { 
      StartCoroutine(PostCommand(Selected, position)); 
   } 
    
   private IEnumerator PostCommand(GameObjectType type, Point? position, string cheat = null) 
   { 
      var command = new StateChangeCommandRequestModel 
      { 
         BattleId = _battleId, 
         CurrentTick    = _tickCount, 
         TowerCreationOptions = GameObjectLogical.ResolveType(type) == GameObjectType.Tower 
            ? new []{new TowerCreationOption{Type = type, Position = position.Value}} 
            : null, 
         UnitCreationOptions = GameObjectLogical.ResolveType(type) == GameObjectType.Unit 
            ? new []{new UnitCreationOption{Type = type}} 
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            : null, 
         CheatCommand = cheat 
      }; 
      var www = _gameProcessNetworkWorker.PostCommand(command); 
      yield return www; 
   } 
 
   private IEnumerator NetworkWorker() 
   { 
      while (true) 
      { 
         if (Field == null) 
         { 
            yield return null; 
            continue; 
         } 
         if (Field.StaticData.EndTimeUtc < DateTime.UtcNow) 
         { 
            yield return TryPostEnd(); 
         } 
         var www = _gameProcessNetworkWorker.GetCheckBattleStateChange(_battleId, _revision); 
         yield return www; 
         if (!string.IsNullOrEmpty(www.text)) 
         { 
            var ticks = JsonConvert.DeserializeObject<ActionsResponseModel>(www.text); 
            _revision = ticks.Revision; 
            Field.SetState(ticks.State); 
            if (_resolver != null) 
            { 
               StopCoroutine(_resolver); 
            } 
            RenderFieldState(); 
            _resolver = StartCoroutine(ResolveActions(ticks.ActionsByTicks)); 
         } 
         yield return new WaitForSeconds(0.4f);      
      } 
   } 
 
   private IEnumerator Tick() 
   { 
      yield return new WaitForSeconds(TickSecond); 
      _tickCount++; 
   } 
    
   private IEnumerator ResolveActions(IEnumerable<GameTick> actionList) 
   { 
      _tickCount = 0; 
      foreach (var tick in actionList) 
      { 
         //var currentTick = _tickCount; 
         //StartCoroutine(Tick()); 
         foreach (var action in tick.Actions) 
         { 
            _stateResolver.Resolve(action); 
            yield return null; 
            _viewResolver.Resolve(action); 
         } 
         _tickCount++; 
         yield return new WaitForSeconds(TickSecond); 
         //yield return new WaitUntil(() => currentTick < _tickCount); 
      } 
   } 
 
   public void LeaveBattle() 
   { 
      StartCoroutine(PostEnd(Side.Invert())); 
   } 
 
   public void Cheat() 
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   { 
      StartCoroutine(PostCommand(GameObjectType.Undefined, null, "addm")); 
   } 
 
   private IEnumerator TryPostEnd() 
   { 
      var www = new WwwWrapper(string.Format(ConfigurationManager.TryEndUrl, _battleId), 
_session); 
      yield return www.WWW; 
   } 
    
   private IEnumerator PostEnd(PlayerSide winner) 
   { 
      var www = new WwwWrapper(string.Format(ConfigurationManager.TryEndUrl, _battleId), 
_session); 
      yield return www.WWW; 
      StartCoroutine(Leave(winner)); 
   } 
    
   private IEnumerator Leave(PlayerSide playerSide) 
   { 
      Winner = playerSide; 
      yield return new WaitForSeconds(3); 
      SceneManager.LoadScene("StartPages"); 
   } 
 
   public void End(PlayerSide winner) 
   { 
      StartCoroutine(PostEnd(winner)); 
   } 
 
   private IEnumerator Init() 
   { 
      var www = new WwwWrapper(string.Format(ConfigurationManager.InitFieldUrl, _battleId), 
_session); 
      yield return www.WWW; 
      Field = JsonConvert.DeserializeObject<Field>(www.WWW.text); 
       
      _stateResolver = new FieldStateActionResolver(Field); 
      _viewResolver = new ViewActionResolver(this); 
       
      Width = Field.StaticData.Width; 
      Height = Field.StaticData.Height; 
      CoordinationHelper.Init(Width, Height); 
      InstantiateField(); 
   } 
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ДОДАТОК В 

Тези доповіді на молодіжному форумі «Радіоелекторніка та молодь у ХХІ ст» 
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ДОДАТОК Г 

Стаття для науково-технічного семінару «CMIS-2020»  
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