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The manufacturing companies under Make-To-Order (MTO) production environment face highly variable requirements of the
customers. It makes them difficult to establish preemptive production strategy through inventory management and demand
forecasting. Therefore, the ability to establish an optimal production schedule that incorporates the various requirements of the
customers is emphasized as the key success factor.

In this study, we suggest a process of designing the simulation model for establishing production schedule and apply this
model to the case of a flat glass processing company. The flat glass manufacturing industry is under MTO production environment.
Academic research of flat glass industry is focused on minimizing the waste in the cutting process. In addition, in the practical
view, the flat glass manufacturing companies tend to establish the production schedule based on the intuition of production manager
and it results in failure of meeting the due date. Based on these findings, the case study aims to present the process of drawing
up a production schedule through simulation modeling. The actual data of Korean flat glass processing company were used to
make a monthly production schedule. To do this, five scenarios based on dispatching rules are considered and each scenario
is evaluated by three key performance indicators for delivery compliance. We used BZMML (Business To Manufacturing Markup
Language) schema for integrating manufacturing systems and simulations are carried out by using SIMIO simulation software.
The results provide the basis for determining a suitable production schedule from the production manager's perspective.
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<Figure 1> An Example of Production System Modeling(B2MML Standard Architecture)
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<Table 5> Definition of the Variables Related to KPIs

Variable Definition Description
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<Table 7> Input Elements for Simulation Modeling

Input Elements Proxy

Manufacturing Orders | Orders for Finished Goods(Sheet)
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<Table 9> Scenarios based on Dispatching Rule

Sc?\lrl)arlo DlspF?Lt”c:mg Description
| FIFO « Start with the Oldest Job in the
(First In First Out) | Queue
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(Last In First Out) | Queue(FIFO’s Opposite)
3 EDD » Start with the Job with the Earliest
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4 CR Delivery Date (High CR)
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Lead Time Remaining
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LST . .
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P Minimize Setup Time

Monthly Output by Item | (Average Annual Production by Item)/12

Price of Flat Glass(Price per Sheet, $)

Price of Raw Material | price of Total Amount of Processing
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Location of Machines | The Center Position of Machines(Meter)

Processing Time(Minute), Estimated by
Triangular Distribution

Facility Performance

Setup Time(Minute)

20 Days

10 hours

September 1, 2018 08:00:00

Monthly Working Day
Daily Working Hours

Simulation Starting Time

Simulation Ending Time | September 30, 2018 20:00:00
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{Table 8> An Example of Input Data for Monthly Manufac-
turing Orders

Release Due :
No.| Order ID ltem Date Date | Quantity
- 2018-09-01 | 2018-09-05
1 |Order01_1 | FinishedGoodA 12:00 17:00:00 380
. 2018-09-01 | 2018-09-05
2 |Order01 2 | FinishedGoodB 12:00 17:00:00 360
- 2018-09-01 | 2018-09-05
3 |Order01_3 | FinishedGoodC 12:00 17:00:00 400
. 2018-09-01 | 2018-09-10
21 | Order04 1 | FinishedGoodA 12:00 17:00:00 330
- 2018-09-01 | 2018-09-28
161 | Order30_6 | FinishedGoodS 12:00 17:00:00 500
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<(Table 10> Simulation Results for Delivery Compliance

Scenario Now Ny Nie

No. | Total | Percent | Total | Percent | Total | Percent
1 120 74.53% 9 5.59% 32 19.88%
2 118 73.29% 12 7.45% 31 19.25%
3 116 72.05% 13 8.07% 32 19.88%
4 118 73.29% 11 6.83% 32 19.88%
5 95 59.01% 36 22.36% 30 18.63%
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<Figure 6> An Example of Task-based Gantt Chart on Production Scheduling
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<Table 11> Simulation Results by KPIs

Scenario No. ol Non or T

1 74.53% 82.14% 17h 21m

2 73.29% 80.30% 53h 42m

3 72.05% 80.39% 13h 9m

4 73.29% 81.59% 18h 23m

5 59.01% 67.09% 171h 2m

_ ¢ The Best Scenario for Each KPI.
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