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Case Study 18       Production Management Support System

Production Management Support System

Problem Description

COMP Co. manufactures three types of computers: personal computers, laptops, and main frames. Two major operations in their production lines are final product assembly and testing. The management is concerned about these two processes, as they involve scarce resources. This issue is making the process of scheduling production challenging. 

The aim of this project is to create a decision support system that will help the managers build a production schedule for a period of n weeks, considering resource constraints in the product assembly and testing processes. For the purpose of this project, the user can enter the data manually or read the data from a file.

The Mathematical Model

The following is a linear programming model for the production planning problem. The decision variables for this problem are as follows:

xij :
total number of product j produced during week i,

Iij :
total amount of product j in inventory at the end of week i,
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Where, 

hij   : 
unit holding cost of product j during week i,

dij   : 
demand for product j during week i,

cij    : 
unit production cost of product j during week i,

(j   :
capacity usage coefficient for product j,

(    :
production (assembling) capacity, 

(    :
testing equipment capacity.

The objective is to minimize the total costs and production and inventory holding costs. The first set of constraints presents the flow conservation constraints, the second and third set of constraints are the capacity constraints, and last set of constraints are the non-negativity constraints.

Excel Spreadsheets 

1. Build a spreadsheet that presents the unit production cost for each product in every week of the planning horizon. 

2. Build a spreadsheet that presents the unit inventory holding cost for each product in every week of the planning horizon. 

3. Build a spreadsheet that presents the demand for each product in every week of the planning horizon.  

4. Build a spreadsheet that presents the capacity usage coefficient for each product.

User Interface

1. Build a welcome form.

2. Build a data entry form. The following are suggestions for building this form.

a. Insert a frame called “Problem Data.” The frame includes two option buttons. The user has the choice to select whether to read the data from a file or manually enter the data. Include a command button that, when clicked on, performs these actions: 

i. If the user chose to read the data from a file, a text box should appear where the user types in the name of the file.

ii. If the user chose to enter the data manually, a text box should appear where the user types in the total number of weeks. After the number of weeks is submitted, four tables appear. In the first table (with dimensions 3 by n) the user types in the unit production cost, in the second table (3 by n) the user types in the unit inventory holding costs, in the third table (3 by n) the user types in the weekly demands, and in the fourth table (1 by n) the user types in the capacity usage coefficients.

b. Insert two text boxes where the user can type in the production capacity in the assembly line and the capacity of the testing equipments.

3. Build a form that enables the user to solve the mathematical formulation described above, presents the solution found, and performs a sensitivity analysis with respect to problem parameters. The following are suggestions for building this form.
a. Insert a command button that, when clicked on, solves the mathematical formulation of the problem and presents the corresponding solution.

b. Insert a frame called “Sensitivity Analysis.” Within this frame, insert a sub-frame called “Choose a Parameter.” Insert six option buttons that enable the user to choose a parameter (unit production cost, unit holding cost, demand, capacity usage coefficient, assembling capacity, or testing equipment capacity) for the sensitivity analysis. Insert a combo box called “Choose a Product.” The combo box enables the user to choose a product for the sensitivity analysis. For example, the user may want to test the sensitivity of the solution with respect to changes on the demand for laptops. Insert a combo box called “Choose a Week.” The number of items in the combo box is equal to the total number of weeks in the planning horizon. For example, the user might be interested in testing the sensitivity of the solution with respect to changes on the demand for laptops during the week of Christmas. 

c. Insert a command button that, when clicked on, runs the simulation study using the parameters already defined by the user and opens the corresponding reports. 

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 total number of personal computers, laptops, and main frames that should be produced every week so that the total production and inventory holding costs are minimized and capacity requirements are not violated.

2. Report the total number of personal computers, laptops, and main frames held in the inventory in each week of the planning horizon.

3. Give a graphical representation of the weekly production and inventory held during the planning period.

4. Report the results from the simulation study. 

Reference
Winston, L.W. “Operations Research: Applications and Algorithms.” Duxbury Press, 3rd Ed., 1994.
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