Q-14
Problem Description :

An officer is reached by five consecutively numbered telephones. Incoming calls arrive at the rate of one every 100 seconds with an exponentially distributed interarrival time. Calls last for a time of 25+-15 seconds. Each call is made by way of the lowest numbered line that is available at the time the call is placed. If all lines are busy, the call is abandoned. Simulate the system for 24 hours to find out the utilization of the telephones.

My Approach :

In my model transactions represent the phone calls. I have 6 queues named as waiting_line[6] where first 5 are for the 5 telephones and the last one is to put abandoned calls. There must be 5 servers (telephones(5)) that must be related to the same-indexed waiting line queue. While a server is serving a call, the status of that telephone is set to busy (using phone array) until it finishes serving in order to declare that specified telephone is still busy. In this structure a generator produces the calls, and sends them to the minimum possible indexed waiting_line queue satisfying the condition that that queue is empty and corresponding telephone is not busy. If such a line is not found the call is abandoned by sending it to waiting_line[6] to be served by a dummy server. 
Model Program :


Discussion :

I have ran the program in simulated mode for 86400 (24 Hrs) seconds. 
I have obtained the following statistics:

GENERATOR: CALLS

	Count of transactions
	Min interarrival time(s)
	Max interarrival time(s)
	Mean interarrival time

	880
	1
	400
	98.22


It seems quiet reasonable, mean is quiet near to the expected value (100). Count of transactions also makes sense since  
(Overall time) / (mean interarrival time) = 86400/100 =864 is very near to 880.

SERVERS:
Mfailure:

	# transactions that have failed
	Mean service time (sc)

	0
	-


	Telephones
	# transactions served
	Mean service time(sc)
	Min service t.
	Max service t.

	Telephones(1)
	707
	24.26
	10
	39

	Telephones(2)
	155
	24.00
	10
	39

	Telephones(3)
	17
	28.82
	10
	39

	Telephones(4)
	1
	35.00
	35
	35

	Telephones(5)
	0
	-
	-
	-


VARIABLES:

N_CALLS 
= 880  (number of generated calls)
N_SUCCESS = 880  (number of served calls)

N_FAILURE
= 0
  (number of abandoned calls)
It is reasonable that there are no abandoned calls since service time is generally very low according to call generation times. As seen from the servers table, telephones represent reasonable and expected transaction numbers, min, max and mean service times.
const     idle            = 1;


const     busy            = 2;





queue     waiting_line[6] : fifo;





variable  n_calls         : integer initial(0); 


variable  n_success       : integer initial(0); 


variable  n_failures      : integer initial(0); 





variable  phone[5]        : integer initial(idle,idle,idle,idle,idle);


variable  dial_number     : integer initial(1);


variable  signal          : integer initial(1);    





generator calls;


  interarrival  exponential(100,1,400,100);


  destination   waiting_line[dial_number];


 


  during:       


    n_calls := n_calls + 1;


    dial_number := 1;


    signal := 1;





    repeat


      if phone[dial_number] = busy  or  waiting_line[dial_number].LENGTH <> 0


      then  dial_number := dial_number + 1


      else  signal := 2


    until signal = 2 or dial_number = 6;





    if  dial_number = 6 


    then  n_failures := n_failures + 1


    else  n_success := n_success + 1;


    


end calls;





server telephones(5);


  source   waiting_line[sinx];


  service  uniform(sinx,10,40);





  during :       phone[sinx] := busy;


  after  :       phone[sinx] := idle;  


end phones;





server mfailure;


  source   waiting_line[6];


  service  0;


end mfailure;








