#) which of the following can be an example on the entities of the airport system

a) Travels ¢) Luggage e) ‘a’ and ‘b’ is true but not °¢’

b) Airplanes (d)AN of the above

1) (Building the model right) the process of determining that a model implementation and its

associated data accurately represent conceptual description and
specifications is called ... ‘%ﬂd'ﬁml-

2) How many times an entity is process is @ ....cvenenns ["hriahleu

mamam

1) Explain how the validity of the model is related to assumptions and representation of the
real system.

2) what is type lll error? Explain it in your own words.

3) In simulation, we do more than replication which are independent and identically
distributed (1ID), what does the (1ID) mean?

4) In simulating a system, why do we do more than one replication?



Student arrive to the main cafeteria to buy a food, where the worker helps them
according to the priority role ‘first come first serve’, we know the mean the
distribution of both interatrial time and service time, in order to perform a hand
simulation for this case, we generated random numbers for both interatrial and
service times using a random number generator (time is in min). Assume that cafeteria
starts working in the morning with no student in system, and worker is waiting for the
first student. Use the data provided below to perform a hand simulation for the first
11.5 min to estimates the following:

oA
1) Total serve customers.

2) Average waiting time in the queue.

3) Maximum waiting time in the queue.

4) Average total time in the system.

5) Maximum total time in the system.

6) Average number of customer in queue.
7) Maximum number of customer in queue.
8) Server utilization.

(plot the current number waiting in the queue with time and server status with time)



1) TM@HHﬂMIM:MMIMlMM:MMiWh
discreet equal increments of time in the defied time units. for example, 1 second, 2 second, 3
seconds.

2) True or False: the concept of steady state implies that after a long enough time the system
will not change with respect to time

3) True or False: the waiting times for entities in queue are time-persistent data.

41Tnunr@llmmwmmmrmmm,hhuﬂmh
stochastic

Sle@:MMapmm,ﬂlsmmMulmmsimulltlonnﬂmthln
traditional methods given that both are applicable.

Time Persistent or ( 7 )

1) The number in queue: TP -

2) The time that the resource spends serving a customer: 1?.‘._\..\.\')_

3) Total system time for a customer to finish service in a cafeteria ... Tr/'\\\'l
Iiﬂaﬂnumg g TP

5) The number of jobs completed during a week: P

6) The number of items on sitting on a shelf waiting to be sold ... \{p.T-..F.......
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'Match | Concept | Definition

System A “snap shot” of the system at particular point in tome

A | characterized by values of the variables that are necessary
for determining the future evolution of the system from
the present time .

Attribute ' B | A limited quantity of items that are used (seized and
released) by entities as they proceed through the system .

-
I
',
A
2

state of the system at a particular point in time .
F | A property or variable that is associated with an entity

R Rl bdd Sae Laad s La

Entity C | Aset of inter-related components that act together over
time to achieve common objectives .
| System | An objects of interest in the system whose movement or
state - D | operation within the system may cause the occurrence of
| events .
Resource E | An instantaneous occurrence or action that changes the
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iwe for the following error message is:
W_ﬁfﬂﬂﬂﬂh‘lthlmﬂhﬂlhﬂﬂ 150

Entiey: 150

& mintims ercor was desected ai vise LTS, 46689 wu the followisy blasi
o 1% CHERTL, |, RouraTaBaseTiom [0.0) . Eatdny 11
BesrTclaesTLve EEXPOTLI0 7
- WEXT (3850

Haximes =f 150 entitice saseeded.

22, There are two types of modules in Arena and they are and

free-path and guided

m with the following model is

tle has just 2 branches (it is u 2-way by chance type).
Hﬁ_’uﬂ- ane branch going out (It is a split existing batch)
d be before the assign

1 i- milndmtmadulu



 free-path and guided


acluring system produces parts. The parts arrive from an upstream Poisson

of arrival of | part every 5 minutes. All parts that enter the system must go
___' ion station where there are 2 preparation workers. Each part requires only | of
s during preparation. The preparation time is exponentially distributed with means

~ There is only space for 8 parts in the preparation queuc. Any parts that arrive to the

system ‘when there are § or more pars in the preparation queue cannot enter the system. These

parts are shunted to a re-circulating conveyor, which takes 12 minutes to re-circulate the parts
fore they san try again to enter the preparation queue.

Afler preparation, the parts are processed on two different production lines. There is a
40% chance that the parts are built on line | and 2 60% chance that they go to line 2. Line | has a
build station staffed by 2 workers. Line 2 has a build station that is staffed by 3 workers. The
time to build a part on line | is triangularly distributed with a (min = 2, mode 6. max = 8)
minutes. The time to build a part on line | is triangularly distributed with a (min = 3, mode 6,
max = 7) minutes. The build time requires only | worker for the task to be performed.

Afier the parts are built they go to a packaging station. The packaging station is staffed
by 2 workers. Only | of the 2 workers is needed by each part. The time to individually wrap a

a1t is exponential with a mean of 30 scconds. Afier cach individual part is wrapped, the worker
packing peanuts, and places the part into a box for shipping. The time o fill the
peanuts is uniformly distributed between | and 2 minutes. Afier the packaging, the box

B

¥ entities and resources for this problem
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or (you are interesied in modeling the amount of
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shopping system. (you arc interested in modeling the
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resied in modeling the percentage of flights
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dCEss with a mean rate of 0.5 customers per hour using a CREATE module
amive every time, where the first 3 arrives according 1o the same arrival
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¢. What is model conceptualization? Give an example of something that might be uced durk
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Prublem 3: (7 poinis)

Give a formula for estimating the time average number of customens in the quese,

-h—:ﬁ:nhmnmnmhm“ﬂﬁHhhmth{:L-.:r

A3, Provide & formuln for estimating the proportion of time it there AfE Ao customens in the
.:__j_‘ Formulu 10 estimats the progortion of fime thint thete sre no customers in the
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ulation model uses mathematical expression and logical relationships of the
.I' ‘-' ‘-I el

: Computr mode
Performance measures

i
A

Wwhen will customer 3's service be completed?

'€ 15 not enough information to answer.

g the “jﬂ‘i:‘lﬁﬂ!tfgﬂﬁTEmuhtFﬁuwtf itis really 1 hour and you

-I-wa-uﬂuuﬁmnfm-.m@

€. Too many entities to build up in

d. Al of the above g S o
e &

20. Requesting a resource that is never available, is an issue that may cause
i A syniax error message from the system
b. the system will not work
c. the system will work until the first entity avrives at this station
d. azero output |
¢. none of the above

2 has & service time of 1.6, and customer 3 has an inter-arrival time of 1.1 and a service
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d. For the following screenshots taken from Arena interfuce, write the appropriate name for each
part (indicated with letters)

R -
= me o — S —————

\;‘?ﬁetﬂﬁm‘g"'a'ﬁ't v:-'ﬁvaﬂvE'
Project Bar BT
| © Basic Process

-
Cre Dispose &

=

o= Wals ————
sic process Pannel
— —,_ =

- flowchart view (logic)
% 0 sheet view



model window - spreadsheet view 

model window - flowchart view (logic)

project bar - basic process Pannel


Printed Name n

per Arein construct name for the given functionality
\ Y

I !
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__q_ -t oy

| Somethin M-mpumhllynmuﬂuﬂuwurnmuwhhlnm

........

| A Tunction that returns the number of entiies walting in a queve |
| This module can be wsed to a thme-varying arrival for
*. ﬂm ht represent a lime-varying pattern for & W
This module hm for specifying new values 1o variables, entity mributes,
'WMMMHMHM variables,

_Lwnﬂptm and tabulate statistics within the low chart model area




