
Simulation 
Mid-Term Exam/Spring 2023 

Problem 1: (34 points -2 pts cach) 
Waiting times of entities WO1, WO2, ....* represent a discrete-paramter or tally statistic. 

True 

2. One of the worst casse measures ina simulation is 

a. Number of produced items 

False 

b) Maximum wniting time in queue 

c. 

d 

d. 

3. Time-average number of parts waiting in the queue is a 

G Time-persistent statistic 

4. The best 

e. 

e. 

Low avernge number enities in queue 
Average total time in system 

Average waiting time in queue 

Tally statistic 
Counter 
None of the above 

b. Average total time in system 

C) Maximum nunber of parts waiting in queue 

d. Time-average number of parts waiting in queue 

Priuted Name 

Maximum waiting time in queue 

5. A common characterstic ofall entities with a specific value that can differ from one entity to another 

a Attribute 
Variable 
Entity 

d. Queue 
Statistcial accumulator 

True 
6. Variables can be used to represent something that changes during the simulation 

b. False 

o muen tioor spapce is neded to have room at all times is 

total time in system 

a. True 
7. The time (simulation clock) is a variable, while the current length of the queue is not 

b. False 

True 
b. False 

8. A supermarket manager tried actual different policies for inventory control to see which policy 

gives the highest performance. This is not a simulation. 

a) True 

9. Ifa model is simple enough, it is better to use traditional mathematical tools like queueing theory, 

differential-equation methods, or something like linear programming. 

b. False 

a. True 
10. The Buffon needle problem to estimate the value of , is an example of a dynamic simulation. 

(b False 
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a. True 
(b.) False 

11. Ifa system changes significantly with respect to time, it is said to be stochastic. 

a. True 

(b False 

12. The more details used in modeling a system, the less validity of the model. 

a. True 
(6.) False 

13. The random output resulted from random input in simulation is considered one of the advantages 

of simulation. 

a.) True 
b. False 

14. We can simulate a system that does not exist and still bcing designed. 

a.) True 
b. False 

15. The maximum number of arrivals in CREATE module is one method of the simulation's stopping 

rules. 

Printed Name 

a. Validation 

16. Incorrectly specifying the time units in the CREATE module (For example, if it is 1 hour and you 

set it as l minute) is an issue that you should realize by 

6) Verification 

D 

C. Type II error 
d. Steady-state system 

a. True 
17. In the simulation, doing more than one replication will make the system valid. 

False 
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So 

Problemn 2: (20 points -4 pts each) A Ia resource has a variable number of units. resource utilization should be calculated as how 

Cntty 5) 

Dn the model state snapshot shown below, how many times each of the simulation events have 
happened so 

new obEty t he system 

(aty ) 

Printed Name 

C. What do we simulate? System or model? 

System 

D. Explain the terms verification and validation. 

52dalien 

to wse 

Ceroce 

it was intended according 
veriicedioai plocess o making e 

process 

eyo ct onswer 

be use 

E. Which is better and why? Simulation or traditional methods? 

busg 

bt yon cont 
Pysimple modeds ony 

prr 

kle tradlkend mthods 

4 

ID 

matlmatend 

ertita 

bhe sytem 
sumptions 

model 

more 
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Problem 4: (50 points) 

Arriving Parts 

starts 

a)P Total processed parts 
c) 

Inaproduction line, items arrive at the mixing station where one worker is available to do th 
process, one item at a time. The worker process items aceording to the Last-In-First-Out rule. Ihe 
Probability distributions for both inter-arrival time and processing time were used to generate tirne 
Vaies, as shown in the table below (Time is in minutes). It makes sense to assume that the systerm 

S Working Mithno parts from the previous work shift and the worker is ready to process the first 
em.he first part arrives at time O), Use the datn provided below to perforn a hand simulation for the first 8 minutes and estimate the tollowing: 

b) The average waiting time in the queue 

) 

The maximum waiting time in the queue a d) Average total time in thc system 
c) Maximum total tine in the system 

The average nurnber of parts in queue -
g) Maximum number of parts in queuenos Q) 
h) Servers utilizatior B(/lati- loe 

Part number 

Printed Name 

3 

Queuc (LIFO) 

4 

) Plot the current nunber is waiting in queue with time. Also, plot the status of the servers with 
w time. 

6 

Note; the table is repeated along with the hand simulation sheet for your convenience. 

8 
9 

10 

11 
12 
13 

14 

Inter-arrival Time 

07 
0.7 
03 
04 

0.9 
2.5 
3.1 
1.6 

Machine 

2.6 

2.0 
0.3 
0.6 

5 

Part in Service 

24 

Processing Time 
1.3 

14 

1.9 

2.0 
1.8 

2. 

Departing 
Finished 

2.4 
0.3 
1.1 
1.6 

1.2 

artival i 

3. 1 
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.5 



Just- Finished Event 
Entity Event Time t No. 

6 

2 

3 

2 

1-3dep 
(.4arr. 

2.4 

Type Q() |B(t) 

Arc 

2.4 arl. 

2.7|de 

3.l 

4. I 

arr. 

4.6dey. 

Variables 

5.o|ac 

2 

3 

P 

2 

2 

2 

2 

3 

2 

2 

3 

LIEO 
Statistical Accumulators 

wo WO*|TS TS* 

O.3 

O.3 

O- 6 G.3 

0.6 

o-6 

o.S . Z||.o.S 

O.3 

1.3|o3 

3.0 

1.3 

1-72.t 

5.22.2 

5+ 

0* 

o.5S 2 2.2 56 

2 

2 

2 

B 

.3 

24 

2.7 

- 202 S 

Entity 

2 

2 

2 

6 

5 

7 

Event Calendar 

Time 
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