//******************************************************

//  KojoKitchen Simulation Model 

// *****************************************************

//

//

// Import Packages

import java.lang.*;

import java.util.*;

import java.util.concurrent.*;

import java.io.*;

import javax.management.*;

import cern.jet.random.engine.*;

import cern.jet.random.*;

import abcmod.evschedsimul.*;

//

// The Simulation model Class

class KojoKitchen extends EvSched

{


/* Constants */


// Means for sandwich customers inter-arrival times


private final double WMean1 = 15;


private final double WMean2 = 3;


private final double WMean3 = 12;


private final double WMean4 = 4;


private final double WMean5 = 10;


// Means for sushi customers inter-arrival times


private final double UMean1 = 22;


private final double UMean2 = 4;


private final double UMean3 = 15;


private final double UMean4 = 7;


private final double UMean5 = 12;


// Min and Max for service times


private final double STWMin = 3;


private final double STWMax = 5;


private final double STUMin = 5;


private final double STUMax = 8;


// Number of employees behind counter


private final int NUMEmpBusy = 3;


private final int NUMEmpReg = 2;


final static int AECase1=1;


final static int AECase2=2;


/* Parameter */


private int addEmpCase; // Case 1 - 2 employees at counter at all times



         // Case 2 - add a third employee at busy times


/* Data Models for implementing timing maps */


private Exponential sandwichInterArrDist; //Sandwich Customer Inter Arr. Tms


private Exponential sushiInterArrDist; // Sushi Customer Inter Arr. Times


/* Internal Data Models */


private Uniform wSrvTm;  // Sandwich customer service time


private Uniform uSrvTm;  // Sushi customer service time


/* Aggregate Entities */


private HashSet 
counterGroup;
// Counter group


private ConcurrentLinkedQueue 
custQue;   
// Queue to deli counter


// Attribute names for customer entities


private final String Type = "Type";
// Consumer type

    private final String TimeEnterQu = "TimeEnterQu"; // Time entered queue


/* Input Variable */


private int empNum;


/* Output Sets */


ESOutputSet phiWaitTime;   // Sample Set


// Methods


// Model Behaviour


// Constructor - Also initialises the model


public KojoKitchen(double t0time, double tftime, int addE, Seeds sd)


{



// Set up distribution functions



sandwichInterArrDist = new Exponential(1.0/WMean1,  





         new MersenneTwister(sd.warr));



sushiInterArrDist = new Exponential(1.0/UMean1,  





         new MersenneTwister(sd.uarr));

  

wSrvTm = new Uniform(STWMin,STWMax,sd.wstm);



uSrvTm = new Uniform(STUMin,STUMax,sd.ustm);



// System Initialization



counterGroup = new HashSet(NUMEmpBusy);



custQue = new ConcurrentLinkedQueue(); 



empNum = NUMEmpReg;  // Input variable



addEmpCase = addE;  // parameter



// Setup sample set



phiWaitTime = new ESOutputSet("phiWaitTime");



// Initialize the simulation model



initEvSched(t0time,tftime);   



     // Schedule the first arrivals and employee scheduling


        addEventNotice(SandwichArrival,getMUw());// Cold Cut customer


        addEventNotice(SushiArrival,getMUu()); // Sushi customer


        if(addE==AECase2) addEventNotice(SchedEmp,90.0); 
// first employee change


}

// Future Events


// Future Event Names (used in FEL)


private final int SandwichArrival = 1;
// WArrival


private final int SushiArrival = 2;     // UArrival


private final int SchedEmp = 3;

// SchedEmp


private final int EndServing = 4;
// ServingW, ServingU

        // Translates event id to name(for loggin)

        public String getEventName(int num) 


{



switch(num)



{



  case SushiArrival: return("SushiArrival");



  case SandwichArrival: return("SandwichArrival");



  case EndServing: return("EndServing");



  case SchedEmp: return("SchedEmp");



}



return("Unknown");


}

private void processEvent(int eventNum, Object obj)


{



switch(eventNum)



{



  case SandwichArrival: addSandwichCust(); break;



  case SushiArrival: addSushiCust(); break;



  case EndServing: finishServing(obj) ; break;



  case SchedEmp: schedEmployees() ; break;


          default: System.out.println("Bad event identifier" + 











 eventNum);




   break;



}


   /* System.out.println("Clock: "+clock+




      " Event: "+getEventName(eventNum)+




      ", Qu size, counterSize: "+custQue.size()+




      ","+counterGroup.size()+




      ", Employee Num: "+empNum);*/


}

private void addSandwichCust()

// SandwichArrival event


{



// WArrival Action Sequence SCS


     ESAttributeList customer = new ESAttributeList();


     customer.add(new Attribute(Type,new Character('W')));


     customer.add(new Attribute(TimeEnterQu,new Double(clock)));


     custQue.add(customer);


     // Schedule next arrival


     addEventNotice(SandwichArrival,getMUw());


     preConditions(); // start activities


}

private void addSushiCust()

// SushiArrival event


{



// UArrival Action Sequence SCS


     ESAttributeList customer = new ESAttributeList();


     customer.add(new Attribute(Type,new Character('U')));


     customer.add(new Attribute(TimeEnterQu,new Double(clock)));


     custQue.add(customer);


     // Schedule next arrival


     addEventNotice(SushiArrival,getMUu());


     preConditions(); // start activities


}

private void schedEmployees()

// SchedEmp event


{


    double mEmpNum;


    switch(addEmpCase)


    {



    case AECase1: return;  // no changes when addEmpCase is 1



    case AECase2:


                 if((clock==90) || (clock==420)) empNum = 3;


                 else empNum=2;


                 // Schedule next change


                 mEmpNum = getMempNum();


                 if(mEmpNum != -1) addEventNotice(SchedEmp,mEmpNum);




 break;



    default:



         System.out.println("Invalid addEmpCase:"+addEmpCase);


    }


}

private void finishServing(Object customer)
// finishServing event


{



// ServingW and ServingU Terminating Event SCS 


        if(counterGroup.remove(customer)==false)



   System.out.println("Error: Customer not in counterGroup");



preConditions(); // start activities


}

// Check for starting events of ServingW and ServingU


private void preConditions()


{



char typeCh;



ESAttributeList customer;



if(counterGroup.size() < empNum) // Space at counter 



{



   customer = (ESAttributeList)custQue.peek(); // read head of queue



   if(customer != null)   // not null when customer is present



   {



      // Get the Type attribute object



      typeCh = customer.charValue(Type);



      switch(typeCh)



      {



        case 'W': // ServingW starting event




   customer = (ESAttributeList)custQue.poll(); // Remove customer




   counterGroup.add(customer);




   phiWaitTime.put(clock,clock-










customer.doubleValue(TimeEnterQu));




   addEventNotice(EndServing,






  clock+wSrvTm.nextDouble(),






  (Object)customer);




   break;



        case 'U': // ServingW starting event




   customer = (ESAttributeList)custQue.poll(); // Remove customer




   counterGroup.add(customer);




   phiWaitTime.put(clock,clock-










customer.doubleValue(TimeEnterQu));




   addEventNotice(EndServing,






  clock+uSrvTm.nextDouble(),






  (Object)customer);




   break;




default:




   System.out.println("Invalid customer type found " 






      + typeCh






      + " ignored\n");




   break;



      }



   }



}


}


private boolean implicitStopCondition( )  // termination explicit


{



return(false);


}


/************  Implementation of Timing Maps***********/


private double getMUw()  // for getting next value of Uw(t)


{


  double nxtInterArr;


  double mean;

          if(clock < 90) mean = WMean1;


  else if (clock < 210) mean = WMean2;


  else if (clock < 420) mean = WMean3;


  else if (clock < 540) mean = WMean4;


  else mean = WMean5;

          nxtInterArr = sandwichInterArrDist.nextDouble(1.0/mean);


  return(nxtInterArr+clock);


}

    private double getMUu()  // for getting next value of Uu(t)


{


  double nxtInterArr;


  double mean;

          if(clock < 90) mean = UMean1;


  else if (clock < 210) mean = UMean2;


  else if (clock < 420) mean = UMean3;


  else if (clock < 540) mean = UMean4;


  else mean = UMean5;

          nxtInterArr = sushiInterArrDist.nextDouble(1.0/mean);


  return(nxtInterArr+clock);


}


private double getMempNum()  // for getting next value of EmpNum(t)


{


   if(clock == 90.0) return(210.0);


   else if(clock == 210.0) return(420.0);


   else if(clock == 420.0) return(540.0);


   return(-1);  // no more


}

      // Scans sample set to find proportion of samples

      // greater than some value

      public double getPropGT(double val)

      {


  int num=0;  // Total number of samples


  int sumGT=0; // Number of samples > value


  double[] timeValuePair = new double[2]; // recorded samples


  if(phiWaitTime.rewindSet() == false) return(0.0);


  // Scan samples


  while(true)


  {


     try


     {



phiWaitTime.get(timeValuePair);



num++;



if(timeValuePair[1]>val) sumGT++;


     }


     catch(EOFException ex) { break; }


  } 


  // close file for reading and open for appending


  return( (1.0*sumGT)/num );  // 1.0 require to force conversion

      }

}

class Seeds

{


int warr;   // sandwich customer arrivals


int uarr;   // sushi customer arrivals


int wstm;   // sandwich service times


int ustm;   // sushi service times


public Seeds(int sd1,int sd2,int sd3,int sd4)


{


    warr=sd1;


    uarr=sd2;


    wstm=sd3;


    ustm=sd4;


}

}
// File: Kojo.java

// Description:

//    Simulation of Kojo's Kitchen.  Includes

//    processing of two types of customers at the counter

.

.
// Main Method: Experiments

// 

class KojoExperiment1

{

   public static void main(String[] args)

   {

       int i, NUMRUNS = 10000; 

       double startTime=0.0, endTime=660.0;

       Seeds[] sds = new Seeds[NUMRUNS];

       double propLongWait;

       KojoKitchen kojo;  // Simulation object

       // Lets get a set of uncorrelated seeds

       RandomSeedGenerator rsg = new RandomSeedGenerator();

       for(i=0 ; i<NUMRUNS ; i++)

       sds[i] = new Seeds(rsg.nextSeed(),rsg.nextSeed(),

                          rsg.nextSeed(),rsg.nextSeed());

       // Loop for NUMRUN simulation runs for each case

       // Case 1

       System.out.println("Case 1 - no additional employee");

       for(i=0 ; i < NUMRUNS ; i++)

       {

          kojo = new KojoKitchen(startTime, endTime, KojoKitchen.AECase1, 

                                 sds[i]);

          kojo.runSimulation();

          propLongWait = kojo.getPropGT(5);

          System.out.println((i+1)+", "+propLongWait);

       }

// Case 2

       System.out.println("Case 2 - add employee during busy times");

       for(i=0 ; i < NUMRUNS ; i++)

       {

          kojo = new KojoKitchen(startTime, endTime,KojoKitchen.AECase2,
                                 sds[i]);

          kojo.runSimulation();

          propLongWait = kojo.getPropGT(5);

          System.out.println((i+1)+", "+propLongWait);

       }

   }

}
