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In this case study, a paper packaging factory wishes to perform a simulation
study on its production based on the job shop layout. The job shop consists of
20 different machines and equipment and products are high mix and low volume.
The production performance measurements include the throughput time, on-
time-delivery and work-in-process (WIP) level.

[a] Name ONE (1) entity, ONE (1) attribute, ONE (1) activity, ONE (1) event
and ONE (1) state variable in this simulation.

(2.5 marks)

[b] Give ONE (1) example how this simulation can be constructed through
progressive model building.

(2.5 marks)

[c] Propose ONE (1) suitable method to decide on the warm-up period.

(2.5 marks)

[e] Perform validation based on the data obtained from 10 replications of
simulation runs (Table 3). The 95% Confidence Interval of average WIP in
the actual production is (400.034, 533.378).

Table 3
Replication Random Numbers for: Average

WIP

Part arrival Lot size Cycle

time time
1 1 10 7 420
2 2 9 8 380
3 3 8 9 487
4 4 7 10 378
5 5 6 1 489
6 6 5 2 587
7 7 4 3 365
8 8 3 4 355
9 9 2 5 423
10 10 1 6 543

(2.5 marks)
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A manufacturing company currently uses the printed quality control plan as
shown in Figure 4. The company is interested in developing a relational business
database to digitalize the quality control plan. Propose a relational database
composing of at least FIVE (5) normalized data tables and covering all data.
Determine the primary and foreign keys of these data tables. Show relationships
between these data tables with arrow lines.

QUALITY CONTROL PLAN
Order: Model Drawing No: DN-789012 Control Plan No:
CP-3w
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Figure 4
(10 marks)
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