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Problem Description

Material requirement planning (MRP) is a key element in managing resources in a manufacturing environment. MRP systems were developed to help companies manage dependent demand inventory and schedule replenishment orders. MRP systems have proven to be beneficial to many companies. 

The aim of this project is to build a support system that would generate material requirements plans for a manufacturing company. This support system should be build using the principles of MRP systems. We use a simple example to show how MRP systems work; however, to learn more about these systems we refer the students to Krajewski and Ritzman (2002) and Nahmias (2000).

MRP System

An MRP system translates the master production schedule (MPS), bill of materials (BOM), and inventory records into a material requirement plan that specifies the replenishment schedules of all the subassemblies, components, and raw materials needed for the final product. We illustrate the inputs of the system and the final MRP plans using an example. We consider a manufacturing company that produces chairs. We present the BOM, MPS, and MRP plans for the ladder-back chairs produced by this company (Krajewski and Ritzman, 2002).    

MPS presents the lot size and due date for the final products. 
[image: image4.emf]Item: C

Description: Seat subassembly

Lot Size: 230 units

Lead Time: 2 weeks

Gross 

requirements

150

150

1

230

230

117

117

0

0

2

0

0

0

0

3

0

0

120

120

4

0

0

5

0

0

150

150

6

0

0

120

120

7

0

0

8

0

0

Scheduled 

receipts

Projected 

on-hand 

inventory

Planned 

receipts

Planned order 

releases

37

Week

0

0

0

0

117

117

117

117

–

–

3

3

–

–

3

3

–

–

153

153

–

–

273

273

–

–

273

273

Item: C

Description: Seat subassembly

Lot Size: 230 units

Lead Time: 2 weeks

Gross 

requirements

150

150

1

230

230

117

117

0

0

2

0

0

0

0

3

0

0

120

120

4

0

0

5

0

0

150

150

6

0

0

120

120

7

0

0

8

0

0

Scheduled 

receipts

Projected 

on-hand 

inventory

Planned 

receipts

Planned order 

releases

37

Week

0

0

0

0

117

117

117

117

–

–

3

3

–

–

3

3

–

–

153

153

–

–

273

273

–

–

273

273

[image: image5.emf]Item: Seat subassembly

Lot size: 230 units

Lead 

time: 2 weeks

Gross 

requirements

150

150

1 2 3

120

120

4 5

150

150

6

120

120

7 8

Planned 

receipts

Planned 

order 

releases

Week

0 0 0 0

230

230

230

230

Item: Seat subassembly

Lot size: 230 units

Lead 

time: 2 weeks

Gross 

requirements

150

150

1 2 3

120

120

4 5

150

150

6

120

120

7 8

Planned 

receipts

Planned 

order 

releases

Week

0 0 0 0

230

230

230

230

Item: Seat frames

Lot size: 300 units

Lead 

time: 1 week

Gross 

requirements

0

0

1

0

0

40

40

2 3

0

0

4 5

0

0

6

0

0

7 8

Scheduled 

receipts

Projected 

on-hand 

inventory

Planned 

receipts

Planned 

order 

releases

40

Week

110

110

110

110

230 230 0 0

0

0

0

0

0

0

300 0 0 0

110 180 180 180 180

300

300

Item: Seat cushion

Lot size: L4L

Lead 

time: 1 week

Gross 

requirements

0

0

1

0

0

0

0

2 3

0

0

4 5

0

0

6

0

0

7 8

Scheduled 

receipts

Projected 

on-hand 

inventory

Planned 

receipts

Planned 

order 

releases

0

Week

0

0

0

0

230 230 0 0

0

0

0

0

0

0

0 0 0 0

0 0 0 0 0

230

230

230

230

Item: Seat frames

Lot size: 300 units

Lead 

time: 1 week

Gross 

requirements

0

0

1

0

0

40

40

2 3

0

0

4 5

0

0

6

0

0

7 8

Scheduled 

receipts

Projected 

on-hand 

inventory

Planned 

receipts

Planned 

order 

releases

40

Week

110

110

110

110

230 230 0 0

0

0

0

0

0

0

300 0 0 0

110 180 180 180 180

300

300

Item: Seat frames

Lot size: 300 units

Lead 

time: 1 week

Gross 

requirements

0

0

1

0

0

40

40

2 3

0

0

4 5

0

0

6

0

0

7 8

Scheduled 

receipts

Projected 

on-hand 

inventory

Planned 

receipts

Planned 

order 

releases

40

Week

110

110

110

110

230 230 0 0

0

0

0

0

0

0

300 0 0 0

110 180 180 180 180

300

300

Item: Seat cushion

Lot size: L4L

Lead 

time: 1 week

Gross 

requirements

0

0

1

0

0

0

0

2 3

0

0

4 5

0

0

6

0

0

7 8

Scheduled 

receipts

Projected 

on-hand 

inventory

Planned 

receipts

Planned 

order 

releases

0

Week

0

0

0

0

230 230 0 0

0

0

0

0

0

0

0 0 0 0

0 0 0 0 0

230

230

230

230

Item: Seat cushion

Lot size: L4L

Lead 

time: 1 week

Gross 

requirements

0

0

1

0

0

0

0

2 3

0

0

4 5

0

0

6

0

0

7 8

Scheduled 

receipts

Projected 

on-hand 

inventory

Planned 

receipts

Planned 

order 

releases

0

Week

0

0

0

0

230 230 0 0

0

0

0

0

0

0

0 0 0 0

0 0 0 0 0

230

230

230

230







Figure 1: MPS for a Family of Chairs.
The BOM presents the components required to manufacture the final product, the parent-component relationships, and the usage quantities. Inventory records present an item’s lot-size policy, lead-time, and other time-phased data. Below we present the BOM, MPS, inventory records, and the material requirements plan for a Ladder-Back Chair.

Figure 2: BOM for a Ladder-Back Chair.

Figure 3: Inventory Records for the Seat Subassembly of the Ladder-Back Chair.



Figure 4: Part of MRP Plans for the Ladder-Back Chair.

Excel Spreadsheets

1. Build a spreadsheet that presents for each final product the name and quantity of all the components used to produce the product. 

2. Build a spreadsheet that presents for each item the amount on hand and scheduled receipts. 

3. Build a spreadsheet that presents for each final product the amount and the due dates promised to customers.

User Interface

1. Build a welcome form.

2. Build a form titled “Bill of Materials.” The following are suggestions to help you design this form. Insert a combo box titled “Choose a Product.” The combo box allows the user to select one of the final products listed. Upon selection, a list of the components used to produce the product is displayed. The user should be able to select more than one component from the list as, more than one component may be used to produce the final product. Include two command buttons in this frame, one titled “Continue” and the other “Submit.” If the user clicks on the “Continue” command button, list boxes appear, one for each component. The user selects for each item the corresponding components and submits the information. The same process continues until we have defined all parent-component relationships of the final product. If the user clicks on the “Submit” command button, then a form titled “Enter Usage Quantities” appears. This form presents all the components used by a product. Next to the name of each component, insert a text box for the user to type in the quantity used. Insert a command button that, when clicked on, submits the data and creates the bill of material for the selected product. 

3. Build a form titled “Master Production Schedule.” Insert a command button. When the user clicks on this button, the data about the amount of the final product due and the corresponding due date (Spreadsheet 3) are used to prepare the MPS. The MPS is presented to the user.

4. Build a form titled “Inventory Records.” The frame consists of a combo box and a command button. The combo box lists the names of the final products and components. The user selects a product or a component and clicks on the command button to generate the inventory records for the selected item. 

5. Build a form titled “See an Example.” This form presents a simple example that demonstrates how the MRP systems work.

6. Build a form titled “Create the MRP Plans.” The frame includes the following:

a. A text box where the user types in the length of the lead-time.

b. A combo box that allows the user to select a lot-sizing rule (FOQ, POQ, or L4L).

c. A command button that, when clicked on, uses the BOM, MPS, inventory records, lead-time, and lot-sizing rules to produce the MRP plans.

7. Build a form titled “Reports.” The form has a number of option buttons and a command button. The option buttons allow the user to select one of the reports created. When the user clicks on the command button, the selected report is opened.

Design a logo for this project. Insert this logo in the forms created above. Pick a background color and a font color for the forms created. Include the following in the forms created: record navigation command buttons, record operations command buttons, and form operations command buttons as needed. 

Reports

1. Report the BOM for the final product(s) produced by the company.

2. Report the MPS for the final product(s) produced by the company.

3. Report the MRP plans created using the three different lot-sizing rules.

Reference
Nahmias, S., “Production and Operations Analysis with Student CD-Rom.” 4th Ed., McGraw-Hill/Irwin, 2000.
Krajewski, L.J., Ritzman, L.P. “Operations Management: Strategy and Analysis.” 3rd Ed., Prentice Hall, 2000.
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