
Day #16 Exercise -- SOLUTIONS 
 
Here below is a CSIM model for an M/M/1 queue (stripped of comments, on purpose). Modify the 
model to keep statistics on how many customers arrive to a system with j = 0, 1, 2, …, 10 customers 
in it. At the end of the run, output the percentage of arriving customers that “see” j = 0, 1, … 10 
customers in the system. The output should look something like this 
 

Arrivals that see 0 customers = ____ % 
Arrivals that see 1 customers = ____ % 
etc. 

 
#include <stdio.h> 
#include "csim.h" 
 
FACILITY Server; 
 
void generate(double lambda, double mu); 
void queue1(double mu); 
 
int TotalCount, Count[11]; 
 
void sim(void) 
{ 
  double lambda, mu; 
  int i; 
 
  create("sim"); 
 
  Server = facility("Server"); 
 
  lambda = 0.5; 
  mu = 1.0; 
 
  TotalCount = 0; 
  for (i=0; i<=10; i++) 
    Count[i] = 0; 
 
  generate(lambda, mu); 
  hold(1000000.0); 
 
  for (i=0; i<=10; i++) 
    printf("Arrivals that see %d customers = %f %% \n", 
      i, 100.0 * (double) Count[i] / TotalCount); 
 
  report(); 
} 
 
void generate(double lambda, double mu) 
{ 
  create("generate"); 
 
  while(1) 
  { 
    hold(exponential(1.0 / lambda)); 
    queue1(mu); 
  } 
} 
 
 
 
 
 

void queue1(double mu) 
{ 
  int num; 
 
  create("queue1"); 
 
  TotalCount++; 
  num = qlength(Server) + num_busy(Server); 
  if (num <= 10) Count[num]++; 
 
  reserve(Server); 
  hold(exponential(1.0 / mu)); 
  release(Server); 
} 

Here’s a run (less the report() output): 
 
c:\y>mm1_csim 
Arrivals that see 0 customers = 49.842833 % 
Arrivals that see 1 customers = 24.908835 % 
Arrivals that see 2 customers = 12.551973 % 
Arrivals that see 3 customers = 6.255717 % 
Arrivals that see 4 customers = 3.149526 % 
Arrivals that see 5 customers = 1.608813 % 
Arrivals that see 6 customers = 0.820183 % 
Arrivals that see 7 customers = 0.413786 % 
Arrivals that see 8 customers = 0.210288 % 
Arrivals that see 9 customers = 0.107041 % 
Arrivals that see 10 customers = 0.059512 % 

 



 
Here is another solution (using Qtables) 
 

#include <stdio.h> 
#include "csim.h" 
 
FACILITY Server; 
QTABLE   QT; 
 
void generate(double lambda, double mu); 
void queue1(double mu); 
 
void sim(void) 
{ 
  double lambda, mu; 
 
  create("sim"); 
 
  Server = facility("Server"); 
  QT = qtable("Queue table"); 
  qtable_histogram(QT, 10, 0, 9); 
 
  lambda = 0.5; 
  mu = 1.0; 
 
  generate(lambda, mu); 
  hold(1000000.0); 
 
  report(); 
  report_qtable(QT); 
} 
 
void generate(double lambda, double mu) 
{ 
  create("generate"); 
 
  while(1) 
  { 
    hold(exponential(1.0 / lambda)); 
    queue1(mu); 
  } 
} 
 
void queue1(double mu) 
{ 
  create("queue1"); 
 
  note_entry(QT); 
  reserve(Server); 
  hold(exponential(1.0 / mu)); 
  release(Server); 
  note_exit(QT); 
} 
 
 


