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Questions [30%]

Please answer the following questions and justify your answer.

1. [18%] Distribution Requirement Planning (DRP): (a) Describe the three phases of DRP processing logic.
(b) Show a TABLE comparison between DRP and material requirement planning (MRP). (c) Show a
TABLE comparison between DRP and reorder point (ROP). (d) What is bullwhip effect in supply chain?
Give a figure for illustration. (e) What is the cause of bullwhip effect (at least three points)? (f) Any
suggestion to improve the bullwhip effect?

2. [12%] Advanced Planning and Scheduling (APS): (a) What is the hierarchical processing logic of
conventional proddcﬁon planning (i.e. the framework of production planning and control)? (b) What are
the drawbacks of conventional production planning (at least three points)? (c) In APS, what is the
difference between material-oriented planning and capacity-oriented planning? (d) Show a TABLE
comparison between traditional production planning and APS.

Numerical Problem and Analysis [70%)]

Please answer the following numerical questions and show all your work in detail.

3. [24%] Economic Production Quantity (EPQ)

The NCKU Company produces glass windows. The glass window can be prbduoed at a rate of
1,000 pounds per day. Demand for the window is 240 pounds per day. The fixed cost of setting up
for a production run of the window is $45,000, and the variable cost of production is $100 per
window. The holding cost (including storage and handling) per window per year is 10 percent of the
variable cost. Assume that there are 250 working days in a year.

(a) [4%] What is the optimal EPQ size of the production run for this particular compound?

(b) [4%] What is the maximal inventory level?

(c) [8%] In one cycle, what proportion of each production cycle consists of uptime (i.e. production
and consumption simultaneously) and what proportion consists of downtime (i.e. only demand
consumption)? '

(d) [8%] What is the “average” annual cost of holding and setup per window? If the window sells
for $200 per item, what is the annual profit the NCKU company is realizing from this item?

4. [18%)] Transportation Problem

The NCKU Company has three plants producing NCKU raincoat that are to be shipped- to four
distribution centers (DCs). Plants 1, 2, and 3 produce 19, 23, and 18 raincoats per month,
respectively. Each distribution center needs to receive 15 raincoats per month. The distance from
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each plant to the respective distributing centers is as follows:

Distance (miles)
Plant DCA1 DC2 DC3 DCA4
1 40 24 56 44
2 36 32 48 24
3 28 16 52 32

The cost of transportation is $1 per mile. How much should be shipped from each plant to each of

the distribution centers to minimize the total transportation cost?
(a) [8%] Give a linear programming (LP) formulation of this transportation problem.

(b) [10%] Construct the appropriate parameter table and obtain an optimal solution by the

northwest-corner method and the transportation simplex tableau algorithm.

5. [20%] Job Shop Scheduling Problem

NCKU factory implements a small-volume large-variety production. In the shop floor, there exists a

3-machine job shop scheduling problem. 3 machines are A, B, and C. There are 4 jobs.

Processing time
Job Operation1 | Operation2 | Operation3 | Operation4 | Due date
1 6(A) 4(B) 7(C) 3(B) 25
2 7(A) 6(C) 15
3 8(C) 5(A) 4(B) 6(A) 21
4 6(C) 3(B) 8(A) 18

(a) [10%] Use the dispatching rule earliest due date (EDD) to sequence the “jobs”. (i) Give a Gantt
Chart for illustration. (ii) What is the completion time of all jobs and how many number of tardy
jobs (over due date)?

(b) [10%] Use the dispatching rule minimum slack time (MST), which keep updating the current
time and considers the remaining operating process, to decide the “job-operation” sequence.
(i) Give a Gantt Chart for illustration. (ii) What is the completion time of all jobs and how many
number of tardy jobs (over due date)? ‘

6. [8%] Quality Assurance .
NCKU automatic machinery is used to fill and seal 15-0z cans of a certain liquid product. The
process standard deviation is 0.3 oz. to ensure that every can meets or exceeds this 15-0z
minimum, the company has set a target value for the process of 16 oz. (Hint: you may use the
attached normal curve table.)
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(a) [4%] At this process average of 16 oz, what percent of the can will has less than 15.5 oz of
product? Assume contained weights are normally distributed.

(b) [4%] If the quality control division samples these cans in subgroups of five, what will 3-sigma
control limits be for the X-chart?
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