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/* Demonstrates some features of CASiNO.  
 * Simulates a slot machine.
 */

// A PlayVisitor is an indication to play the slot machine once.
//
class PlayVisitor : public Visitor {
public:
  PlayVisitor(void);
  virtual ˜PlayVisitor(void);

  // PlayVisitors broadcast themselves to an arbitrary number of 
  // slots at muxes.
  virtual void at(Mux *m, Accessor *a) { m−>Broadcast(this); }
};

// A SlotVisitor carries the current state of a slot.  The
// state is one of {lemon, cherry, ring, bar}.  When a
// SlotVisitor enters a SlotCreator, the SlotCreator makes a
// new SlotState and inserts it between the top mux and the
// bottom mux.
//
class SlotVisitor : public Visitor {
public:
  enum SlotValue {no_value, lemon, cherry, ring, bar};

  SlotVisitor(int slot, SlotValue value=no_value) : _slot(slotl), 
    _value(value) { }
  virtual ˜SlotVisitor(void);

  int            _slot;
  SlotValue      _value;
};

// The ReportVisitor carries the states of all of the slots in
// the slot machine and the payoff for the combination of
// slots.
//
class ReportVisitor : public Visitor {
public:
  ReportVisitor(int num_values, SlotVisitor::SlotValue *value, 
                int payoff) :
    _num_values(num_values), _value(value), _payoff(payoff) {}
  virtual ˜ReportVisitor(void);

  int Payoff(void) { return _payoff; };
  void PrintValues(void) {
    for (int i = 0; i < _num_values; i++) {
      switch (_value[i]) {
      case SlotVisitor::lemon:  cout << "lemon\t";  break;
      case SlotVisitor::cherry: cout << "cherry\t"; break;
      case SlotVisitor::ring:   cout << "ring\t";   break;
      case SlotVisitor::bar:    cout << "bar\t";    break;
      default: break;
      }
    }
  };

private:
  int                     _payoff, _num_values;
  SlotVisitor::SlotValue *_value;
};

// CoinTerminal sits at the top of the slot machine.  It
// initially creates all of the slots by sending 3 SlotVisitors
// into the machine.  Then, every interval seconds, it sends a
// PlayVisitor into the machine to start another game.
//
class CoinTerminal : public Terminal {
public:
  CoinTerminal(double game_interval) : _interval(game_interval),
    _slots_initialized(false) {
    _playEvent = new SimEvent(this, this);
    Deliver(_playEvent, _interval);
  };
  virtual ˜CoinTerminal(void);

  // Every Terminal defines this method to handle SimEvents,
  // and we expect an event every _interval seconds in the
  // CoinTerminal.
  virtual void Interrupt(SimEvent *s) {
    if (!_slots_initialized) {
      SlotVisitor *s = new SlotVisitor(0); Inject(s);
                       s = new SlotVisitor(1); Inject(s);
                       s = new SlotVisitor(2); Inject(s);
      _slots_initialized = true;
    }

    PlayVisitor *p = new PlayVisitor(); Inject(p);
    Deliver(_playEvent, _interval);



  };
private:
  SimEvent *_playEvent;
  double    _interval;
  bool      _slots_initialized;
};

// SlotState represents one of the wheels in the slot machine.
// When it receives a PlayVisitor, the SlotState chooses a new
// face at random from the range of SlotVisitor::SlotValue
// (lemon..bar).  Then it sends a summary of its state in a
// SlotVisitor to the TallyState below the bottom mux. Each
// SlotState sits between the top mux and the bottom mux.
//
class SlotState : public State {
public:
  SlotState(int slot) : _slot(slot) {
    _value     = (SlotVisitor::SlotValue)(rand() % 4) + 1;
  };
  virtual ˜SlotState(void);

  // Every State has one of these for handling Visitors.
  State *Handle(Visitor *v) {
    _value = (SlotVisitor::SlotValue)(rand() % 4) + 1;
    SlotVisitor *s = new SlotVisitor(_slot, _value);
    PassVisitorToB(s);

    v−>Suicide();
    return this;
  };

private:
  int                    _slot;
  SlotVisitor::SlotValue _value;
};

// TallyState collects SlotVisitors from all of the SlotStates.
// When it has one from every SlotState, it determines the
// payoff for that combination of states and sends the answer
// in a ReportVisitor to the ReportTerminal at the bottom of
// the slot machine. The TallyState sits between the bottom mux
// and the ReportTerminal.
//
class TallyState : public State {
public:
  TallyState(int slots) : _slots(slots) { 
    _payoff = new int[5]
    for (int i=0;i<=4;i++) { _payoff[i] = (int) pow(2.0,i); }
    InitSlot();
  };
  virtual ˜TallyState(void);

  // We expect only SlotVisitors here.
  virtual State * Handle(Visitor *v) {
    bool all_filled = true;
    bool all_identical = true;

    SlotVisitor *s   = (SlotVisitor *)v;
    _slot[ s−>_slot ] = s−>_value;

    // See if all slots have a value
    for (int i=0; i<_slots; i++) {
      all_filled    = all_filled  && 
        (_slot[i] != SlotVisitor::no_value);
      all_identical = all_identical && 
        (_slot[0] == _slot[i]);
    }

    if (all_filled) {
      int payoff = 0;
      if (all_identical) payoff = _payoff[ (int)_slot[0] ];
      
      // Give _slot to r then make a new _slot array.
      ReportVisitor *r = new ReportVisitor(_slots, _slot, payoff);
      _slot = 0;
      InitSlot();

      PassVisitorToB(r);
    }
    v−>Suicide();
    return this;
  };

private:
  void InitSlot(void) {
    _slot = new SlotVisitor::SlotValue[_slots];
    for (int i=0; i<_slots; i++) _slot[i] = SlotVisitor::no_value;
  }

  int _slots, *_payoff;          // slots, reward matching sets

  SlotVisitor::SlotValue *_slot; // report from each slot
                                 // give to ReportVisitor.
};

// Print the result of a game.  The ReportTerminal sits at the
// bottom of the slot machine.
//
class ReportTerminal : public Terminal {
public:
  ReportTerminal(int bank, int player) : _bank(bank), 
    _player(player) { }
  virtual ˜ReportTerminal(void);

  // A Terminal defines this method for handling Visitors, 
  virtual void Absorb(Visitor *v) {
    ReportVisitor *r = (ReportVisitor *)v;
    int payoff = r−>Payoff();

    if (payoff > 0) { _bank −= payoff; _player += payoff; }
    else            { _bank++; _player−−; }

    r−>PrintValues();
    cout << "\tplayer: " << _player << " bank: " << _bank;
    if (payoff > 0) cout << "\tYOU WON " << payoff;
    cout << endl;
    v−>Suicide();
  };

  int  _bank, _player;
};

// The SlotCreator is part of the factory that is attached to
// the top and bottom muxes.  It creates one Conduit that
// contains a SlotState for each SlotVisitor it receives and
// attachtes the Conduit to both the top and bottom muxes..
//
class SlotCreator : public Creator {
public:
  SlotCreator(void);
  virtual ˜SlotCreator(void);

  // Every Creator has one of these for making new Conduits
  // based on the type of Visitor.  We expect only
  // SlotVisitors.
  virtual Conduit *Create(Visitor *v)
  {
    Conduit *answer = 0;
    SlotVisitor *s = (SlotVisitor *)v;
    answer = new Conduit("Slot", new SlotState( s−>_slot ));
    Register(answer);
    v−>Suicide();
    return answer;
  };
};

// The two muxes, top and bottom, each have a SlotAccessor for
// choosing Conduits based on the slot number in a SlotVisitor.
//
class SlotAccessor : public Accessor {
public:
  SlotAccessor(int slots) : _slots(slots) { 
    _slot = new Conduit * [_slots];
    for (int i=0; i<_slots; i++) _slot[i]=0;
  };
  virtual ˜SlotAccessor(void);

  // Every Accessor has one of these to choose the Conduit that
  // pertains to a Visitor.  We expect only SlotVisitors.
  virtual Conduit * GetNextConduit(Visitor * v) {
    Conduit *answer = 0;
    int slot_num = ((SlotVisitor *)v)−>_slot;
    if ((slot_num >= 0) && (slot_num < _slots))
      answer = _slot[slot_num];
    return answer;
  };

protected:
  // Every Accessor has one of these for spreading Visitors to
  // all of its Conduits.
  virtual bool Broadcast(Visitor *v) {
    for (int i=0; i<_slots; i++)
      if (_slot[i] != 0) _slot[i]−>Accept(v−>duplicate());
    v−>Suicide();
    return true;
  };

  // Every Accessor has one of these for adding a new Conduit.
  virtual bool Add(Conduit * c, Visitor * v) 
  { 
    bool answer = false;



    int slot_num = ((SlotVisitor *)v)−>_slot;
    if ((slot_num >= 0) && (slot_num < _slots) && 
        (_slot[slot_num] == 0)) {
      _slot[slot_num] = c;
      answer = true;
    }
    return answer;
  };

  // An Accessor must defines this to support removal of
  // Conduits.
  virtual bool Del(Conduit * c) { return false; }

  // An Accessor defines this for removing a Conduit based on
  // incoming Visitor.
  virtual bool Del(Visitor * v) { return false; }

private:
  int           _slots;         // number of Conduit * in _slot[]
  Conduit     **_slot;          // array of Conduit *
};

int main(void)
{
  unsigned int __choose_a_better_seed__ = 0; 
  srand(__choose_a_better_seed__);

  // There is only one simulation kernel.  Tell it that we want
  // to run as fast as possible (SIM_SPEED) for 600 (simulated)
  // seconds.
  Kernel & theWorld = theKernel();
  theWorld.SetSpeed(Kernel::SIM_SPEED);
  theWorld.StopIn(600);

  // Write a record of Visitor travel to the file "casino.vis".
  // You can play back the simulation using the CASiNO
  // Visualizer.
  VisPipe("./casino.vis");

  // Construct the Conduits that make up the slot machine.
  //
  Conduit *coinC      = new Conduit("Coins", 
                                    new CoinTerminal(6));
  Conduit *topMuxC    = new Conduit("TopMux", 
                                    new SlotAccessor(3));
  Conduit *factoryC   = new Conduit("SlotFactory", 
                                    new SlotCreator());
  Conduit *bottomMuxC = new Conduit("BottomMux", 
                                    new SlotAccessor(3));
  Conduit *tallyC     = new Conduit("Tally", 
                                    new TallyState(3));
  Conduit *reportC    = new Conduit("Report", 
                            new ReportTerminal(10000, 100));

  // Coin to top mux
  Join(A_half(coinC),      A_half(topMuxC));
  // Top mux to Factory
  Join(B_half(topMuxC),    A_half(factoryC));
  // Bottom mux to Factory
  Join(B_half(bottomMuxC), B_half(factoryC));
  // Bottom mux to Tally
  Join(A_half(bottomMuxC), A_half(tallyC));
  // Tally to Report
  Join(B_half(tallyC),     A_half(reportC));

  // Start the simulation.
  theWorld.Run();

  delete coinC;  delete tallyC;  delete reportC;  
  delete topMuxC;  delete bottomMuxC;
}


