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Problem Definition

o Customers arrive at the Bombay Restaurant with a rate of 6 per hour according to the
exponential distribution.

° First, they give their orders, then they go for the payment and finally they pick up their
orders and leave the restaurant.

o Service times for these operations are given in Table 1.

Operation Service Time (min)
Give the order Normal (5, 1)
Pay for the order Normal (7, 2)
Pick up the order Normal (10, 2)

° On the other hand, when customers arrive, if there are at least six people waiting inside,
customers leave the restaurant and go to another one.

> Make a simulation model and estimate the average number of customers served and lost
per day. Run the simulation model for 100 days (800 hours).



Implementation on ProModel

o Define the locations

[ Locations
Icon Hame Cap. Units OTs. .. || Stats || Bules. ..

Arriwve INFINITE 1 Hone Time Series Oldest
COrder Queue INFINITE 1 Hone Time Series 0ldest, FIFD

? Order Station 1 1 None Time Series DOldest

m Payment (ueue INFINITE 1 None Time Series 0ldest, FIFO

? Payment Station 1 1 Hone Time Series Oldest

m Pickup Queue INFINITE 1 None Time Series 0ldest, FIFO

? Pickup Station 1 1 Hone Time Series COldest
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Implementation on ProModel

o Define the entities

ﬁ

| Icon Hame Speed (fpm) | Stats

H. Customer 150 Time Series

o Set entity arrivals

Arrivals

| Entity. .. | Location. . . | Qty Each. .. | First Time... Occurrences Frequency

Customer Arrive 1 i) INF E (10) MIN




Implementation on ProModel

o Define variable in order to count the number of customers lost

[ toon |

Ip

. type |

Initial walue

YTes

Customer Lost

Integer

° Put an icon on the layout for the corresponding variable




Implementation on ProModel

o Processing: Arrive> Order_Queue / EXIT

}Prnce:s [11] EI@ }RDutinngrCuEtomH@-'1\rri*.fr: [11 EI\EI

| Entity. .. | Locavien... || Operation. .. | || Output | Destination . I Bule 1| Ters e |
Customer Arrive 2 Inc Customer Lost} A 1 Customer Order_Queue FIRST 1 IA
Customer Order Queue 2 Customer EXIT FIRST 1 I
Customer Order_Station Wait M(5, 1) MIN

Customer Payment Queue

Tustomer Pavment Statinn Wait N7 21 MTN N N

[ Operation (=] & | [l Move Logic (= &@]=]
danvsealrd o0 daBscalr2Y L0
If ( Contents(Order_Queue) + Contents(Order_Station) A 1

+ Contents(Payment_Queue) + Contents(Payment_Station)
+ Contents(Pickup_Queue) + Contents(Pickup_Station) ) < & Then
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Implementation on ProModel

° Processing: Order_Queue - Order_Station

& Process [ P W Routing for Customer @ Order_Queue [1] E\@
| Entity. - - || Location. . . ” Operation. _ . | Blk | Qutput. . . || Destination. .. ” Rule. .. ” Move Logic. .. |
Customer Arrive If { Contents(Order Queue) + '™ Customer Order_Station FIRST 1 ™
Customer Order_{ueue
Customer Order_Station Wait M({5, 1) MIN
Customer Payment Queue
Customer Pawment Statinn Wait N7 21 MTN ~ ~
] r
[E] Operation [= @ ][=] [ Move Logic [=E]=]
damoc |l Y L0 damoeal Y o0
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Implementation on ProModel

o Processing: Order_Station = Payment_Queue

W Process [31] E\@ }F‘.nutingfanu:tnm&r@ Order_Station [11] E\@

| Entity. .. || Location. . - || Operation. .. | Elk | Cutput. - - ” Destination. . ” Bule. . ” Mowve Logic. ..

Customer Arrive If | Contents (Order_ Queue] + ( -~ Customer Payment Queue FIRST 1 -~
Customer Crder Queue

Customer Order Station Wait M5, 1) MIN

Customer Payment Queue

Tustomar Pavmant Statinn Wait W7 21 MTW v v
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1 Wait N(5, 1) MIN
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Implementation on ProModel

° Processing: Payment_Queue = Payment_Station

'# Process r41 E’E W Routing for Customer @ Payment_Queue [1] E\@

| Entity. .. I feesieer I Ooerat=oniil | Blk | Cutput . || Destination. . || Rule. .. [[ Move Logic. .. |

Customer Arrive If | Contents (Order_ Queue] + ( -~ Customer Payment_Staticon FIRST 1 -~

Customer Order Queue

Customer Order_Station Wait N(5, 1) MIN

Customer Payment_{ueue

Tustomar Pavment Statinn Wait Wi7 21 _MTHN ~ ~
' I

B operation EI@ & Move Logic E\@
dn@avealr Y e shamvecanlr o0
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Implementation on ProModel

o Processing: Payment_Station = Pickup_Queue

} Process [=] EI@ } Routing for Customer @ Payment_Station

1 s [@ =]
| Entity. .. ” Location. .. ” Cperation. .. | Blk | Cutput. - . || Destination. . . || Bule. .. ” Move Logic. .. |
Customer Order_Queue ~ Customer Pickup Cueue FIRST 1 N
Customer Order_Station Wait M(5, 1) MIN
Customer Payment Queus
Customer Dayment_ Station Wait M7, 2) MIN
Tustomar Pirkun Tuaua A W

-
I Operstion BN D Move Logic [===]
Fa@mvci| 2 Y e i@ R| I 20
1 Wait N(7, 2) MIN ~ 1




Implementation on ProModel

° Processing: Pickup_Queue = Pickup_Station

& Process [6] | = |[=- g » Reouting for Custorner @ Pickup_Cueue [1] E\@

| Entity. .. I feesieer I Ooerat=oniil | Blk | Cutput_ [[ Destination. . . [[ Rule. .. [[ Move Logic. .. |
Customer Order_Station Wait N(5, 1) MIN ”~ Customer Pickup Station FIRST 1 ~
Customer Payment Queue

Customer Payment_Station Wait N(7, 2) MIN

Customer Pickup Cueue

Tustomer Pickun Statinn Wait Ni1N 21 _HMTN ~ 4
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Implementation on ProModel

° Processing: Pickup_Station 2EXIT

} Process (7] E\@ } Routing for Custorner @ Pickup_Station

1 =@ =]
| Entity. .- ” Location. . . || Operation. .. | Blk | Cutput. .. || Destination. .. || Rule. .. ” Move Logic... |
Customer Payment_Queue ~ Customer EXIT FIRST 1 "~
Customer Payment Station Wait N(7, 2) MIN
Customer Pickup_ Queue
Customer Pickup_Station Wait N(10, 2) MIN
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E Operation EI@ E Maove Logic
sdnmocal Yo e dnmocalrY o e
1 Wait N(18, 2) MIN
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Implementation on ProModel

° Run the simulation for 800 hours and get the results

Simulation Opticns

Output Path: | c:usersYk555u documentspromodel output | | Browse... |
Run Mame: | Bazeline |

Run Length Dizable

(®) Time Only iweekly Time () Calendar Date [ ] Animation [ ]cost

[ ] warmup Period |:| Array Export |:| Time Series

_ At Start
Warmup Time;
[JPause [_]Display Model Notes
L EE 800 | [ ]trace [ _]Show Views Panel : '
*Time units default to hours unless otherwise spedfied. General ]]]]]]]]]] ]]]]]]]]]I

Clock Precision Adjust for Daylight Saving Time
O Second O Hour |:| Generate Animation Script

0,001
() Minute () Day [ ]Common Random Mumbers Customer Lost: H

Skip Resource OTs if Off-shift
[ ]Recompile Mappings

Qutput Reporting

(®) Standard () Batch Mean () Periodic
Output viewer(s) to launch

Interval Length: Output Viewer
Mumber of Replications: | 1 | [ Minitab

o] o |




Thanks!...

Questions?

fatihcavdur@uludag.edu.tr / aslisebatli@gmail.com




