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 1. Explain the steps in simulation study with the help of a flowchart.                                         [10] CO1 L1 

   2 .a) What is simulation. Write the different system components for the following       .  
.         systems.   i) A Cafeteria    ii) A grocery Store   iii) A hospital emergency room     
 
      b) Charlie tosses a coin for her friends Harry and Tom exactly 100 times. Harry  
………wins $1.00 when a head lands up and Tom loses $1.00.Tom wins when the coin .      
.          lands with tails up and Harry paying $1.Charlie tracks their respective wins and .   .      
.           losses as they play the game. The probability for coin tosses are as follows.     
                                                    

Coin Toss Head Tail 

Probability 0.50 0.50 

          
         Simulate for 10 tosses by noting down the result of the toss each time. Consider       . 
.         the following random numbers. 
          Random numbers: 30, 25, 60, 80, 90, 5, 75, 10, 20, 80 

    [5] 
  
   
  [5] 

CO1 L1 

 
 
 

CO2 

 
 
 

L2 

  
3.  Consider the following inter arrival times and service times. Using time advance  .  .  .    
.    algorithm prepare a simulation table based on the following activities and stop the .    .       
.    Simulation when clock reaches 20.           

                                        

Interarrival 
Time 

3 2 6 2 4 5 

Service  Time 2 5 5 8 4 5 
 

 
[10] 

 
 

CO2 

 
 

L3 

  
4. Let the arrival distribution be uniformly distributed between 1 to 10 min. Develop.    .    
.    a simulation table for 5 customers. The service time distributions are as follows.                         

Service Time 1 2 3 4 5 

Probability 0.10 0.20 0.30 0.25 0.15 

    
    Consider the following random numbers for inter Arrival Times and Service Times. 
    Random No for IAT: 9, 7, 1, 9 and 3                   
    Random No for Service Times: 84, 10, 74, 53, 17. 
    Find the average waiting time and probability of idle time of server from the   .        .  .   
.    simulation table. 
 

 
[10] 

 
 

CO2 
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 5. a) Explain time advance/event scheduling algorithm with the help of a  snapshot at .  . 
. . . .  clock=t  t1              
                                                                                                                       

[5]  
CO2 

 
L1 

     b) Explain simulation of queuing systems with the help of flow diagrams.                            [5] 
 

 
CO2 

 

 
L1 

   
6. Develop a simulation table for Able-baker call center problem assuming that able.   .    .  
.   can do the job better than baker. The time between arrivals and service times are   .    . 
.    as shown below. Simulate for 5 days. 

 
[10] 
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Consider the following random numbers. 
Random no for Arrivals: 26,98,90,26 
Random no for Service Time:  95,21,51,92,89 

 

Service Time of Able 2 3 4 5 

Probability 0.30 0.28 0.25 0.17 

Service Time of Baker 3 4 5 6 

Probability 0.35 0.25 0.20 0.20 

Time b/n arrivals 1 2 3 4 

Probability 0.25 0.40 0.20 0.15 
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Note: Answer any five questions: 

 
1. 

          

 Explain the steps in simulation study with the help of a flowchart. 
Solution: 

 

 

 
 
 



 
 

 

 

 

 



 
 

 

 

 

 



 
 

 

2 a) What is simulation? Write the different system components for the following systems.   
 i) A Cafeteria    ii) A grocery Store   iii) A hospital emergency room     
 
Solution: 

            Definition : Simulation is the imitation of the real world or system over time 
 

 

System Entities Attributes Activities Events 

A 
Cafeteria 

Customers Customer No Having 
Food,  
Drinking 

Ordering Event 
Servicing 
Event 

A grocery 
Store 

Customers Item No Purchasing Arrival, 
Departure 

A Hospital 
Emergency 
Room  

Patients, 
Doctors 

Patient id ,Type 
of disease 

Surgery Arrival event, 
Service event 

 

 

 b) Charlie tosses a coin for her friends Harry and Tom exactly 100 times. Harry wins $1.00 when a head lands 
up and Tom loses $1.00.Tom wins when the coin with tails up and Harry paying $1.Charlie tracks their 
respective wins and losses as they play the game. The probability for coin tosses are as follows.     
                                                    

Coin Toss Head Tail 

Probability 0.50 0.50 

 



 
 

 
Solution: 

 

Coin Toss Probability Cumulative 
Probability 

Random 
No 
Assessment 

Head 0.50 0.50 1-50 

Tail 0.50 1.00 51-100 

 
 

 

Coin 
Toss 

Result Of the 
Toss 

Harry’s 
Winnings 

Tom’s 
Winnings 

1 Head $1 -$1 

2 Head $2 -$2 

3 Tail $1 -$1 

4 Tail 0 0 

5 Tail -$1 $1 

6 Head 0 0 

7 Tail -$1 $1 

8 Head 0 0 

9 Head $1 -$1 

10 Tail 0 0 

 
 

3 Consider the following inter arrival times and service times. Using time advance algorithm prepare a simulation 
table based on the following activities and stop the simulation when clock reaches 20.           

             

 

 

 

Solution: 

 

Clock System State Future Event List Comments Cumulative Statistics 

LQ(t) LS(t) B MQ 

0 0 1 (D,2)(A,3)(E,10) 
1st 

Customer 
arrived 

0 0 

2 0 0 (A,3)(D,8)(E,10) 
1st 

Customer 
departured 

2 0 

3 0 1 (A,5)(D,8)(E,10) 
2nd 

Customer 
arrived 

2 0 

5 1 1 (D,8)(A,11)(E,10) 
3rd 

Customer 
Arrived 

4 1 

8 0 0 (A,11)(D,13)(E,10) 
2nd 

Customer 
Departured 

7 1 

 

                      

 

Interarrival time 3 2 6 2 4 5 

Service  Time 2 5 5 8 4 5 



 
 

4. Let the arrival distribution be uniformly distributed between 1 to 10 min. Develop a simulation table for 5 
customers. The service time distributions are as follows.      
                                                                                                      

Service Time 1 2 3 4 5 

Probability 0.10 0.20 0.30 0.25 0.15 

    
    Consider the following random numbers for inter Arrival Times and Service Times. 
    Random No for IAT: 9, 7, 1, 9 and 3                   
    Random No for Service Times: 84, 10, 74, 53, 17. 
    Find the average waiting time and probability of idle time of server from the simulation table. 
 
Solution: 

 

IAT Probability Cumulative 
Probability 

Random No 
Assessment 

1 0.1 0.1 1 

2 0.1 0.2 2 

3 0.1 0.3 3 

4 0.1 0.4 4 

5 0.1 0.5 5 

6 0.1 0.6 6 

7 0.1 0.7 7 

8 0.1 0.8 8 

9 0.1 0.9 9 

10 0.1 1 0 

 
 

ST Probability Cumulative 
Probability 

Random 
No 
Assessment 

1 0.10 0.10 1-10 

2 0.20 0.30 11-30 

3 0.30 0.60 31-60 

4 0.25 0.85 61-85 

5 0.15 1 86-00 

 
 

Customer IAT AT ST Time 
Service 
Begins 

Waiting 
Time 

Time 
Service 
Ends 

Time 
Customer 
Spend in 
system 

Idle time 
of server 

1 - 0 4 0 0 4 4 0 

2 9 9 1 9 0 10 1 5 

3 7 16 4 16 0 20 4 6 

4 1 17 3 20 3 23 6 0 

5 9 26 2 26 0 28 2 3 

Total 3   14 

 
 
Average WT = Total WT/Total No of customers =3/5 =0.6 Min 
Probability of idle time of server = Total idle time/Total run time of simulation = 14/28 = 0.5Min 
 
 



 
 

5. a) Explain time advance/event scheduling algorithm with the help of a  snapshot at  clock=t  t1              
 

Solution: 

 
-Old system snapshot for time advance algorithm 

 

 
        -New System snapshot for time advance algorithm 

 

 
 

-Steps for time advance algorithm 

 

 

               

b) Explain simulation of queuing systems with the help of flow diagrams.                 
 

Solution: 

 



 
 

 
 

 

 

 

 

 

 



 
 

 
 

 



 
 

 
 

 



 
 

 
 

6 Develop a simulation table for Able-baker call center problem assuming that able can do the job better than 
baker. The time between arrivals and service times are as shown below. Simulate for 5 days. 
    
                            
   
 
 
 
 
 
 
 
Consider the following random numbers. 
Random no for Arrivals: 26,98,90,26     Random no for Service Time:  95,21,51,92,89 

 

Inter-Arrival 
time 

Probability Cumulative 
Probability 

Random No    
Assessment 

1 0.25 0.25 1-25 

2 0.40 0.65 26-65 

3 0.20 0.85 66-85 

4 0.15 1.00 86-00 

 
 
 

ST 
of 
Able 

Probability Cumulative 
Probability 

Random 
No 
Assessment 

ST of 
Baker 

Probability Cumulative 
Probability 

Random 
No 
Assessment 

2 0.30 0.30 1-30 3 0.35 0.35 1-35 

3 0.28 0.58 31-58 4 0.25 0.60 36-60 

4 0.25 0.87 59-87 5 0.20 0.80 61-80 

5 0.17 1.00 88-00 6 0.20 1.00 81-100 

 
 
 

Service Time of Able 2 3 4 5 

Probability 0.30 0.28 0.25 0.17 

Service Time of Baker 3 4 5 6 

Probability 0.35 0.25 0.20 0.20 

Time b/n arrivals 1 2 3 4 

Probability 0.25 0.40 0.20 0.15 



 
 

 

Caller 
No 

IAT AT When 
Able 
Available 

Whwn 
Baker 
Available 

Server 
Choosen 

ST Time 
Service 
Begins 

Service 
Completion 
time  
Able Baker 

Caller 
Delay 

Time 
in the 
system 

1 - 0 0 0 Able 5 0 5 0 0 5 

2 2 2 5 0 Baker 3 2 5 5 0 3 

3 4 6 5 5 Able 3 6 9 5 0 3 

4 4 10 9 5 Able 5 10 15 5 0 5 

5 2 12 15 5 Baker 6 12 15 18 0 6 
 

 

 
 
 
 


