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Case Study 8       Machine Scheduling Problem

Machine Scheduling Problem

Problem Description
A machine shop produces products A and B. Product A is available in two options, A1 and A2, while product B is available in three options, B1, B2, and B3. The shop produces these products using an appropriate combination of three machines. The machines can be used in any order. The shop has signed contracts with clients that demand Q1 units of item A and Q2 units of item B per week. The objective is to determine the most economical way of satisfying the contracts. The data is summed up in Spreadsheet 1.  
This problem is formulated as a linear programming problem. The Excel solver can be used to solve this linear program. Let x1, …, x5 be, respectively, the number of units of product A1, A2, B1, B2, and B3 produced in one week. Below we present a linear programming formulation of the problem:
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The first two constraints are the production requirements constraints. The next three constraints are the machine time requirements constraints. 
Excel Spreadsheet
1. Build the following spreadsheet.
	Product
	Option
	Unit production time on machine
	Unit Cost

	
	
	1
	2
	3
	

	A
	1
	0.5
	-
	0.2
	2

	
	2
	-
	0.4
	0.2
	2.5

	B
	1
	0.4
	0.3
	-
	5

	
	2
	0.4
	-
	0.3
	4

	
	3
	-
	0.6
	0.3
	4

	Hrs. Available
	
	38
	31
	34
	


User Interface
1. Build a welcome form.

2. Build a form that enables the user to add/delete/update the data used in this problem. The following are instructions for creating this form.

a. Insert two text boxes where the user can type in the amount of Q1 and Q2 that should be produced in the current week.  

b. Insert a command button that, when clicked on, opens Spreadsheet 1 and allows the user to update the information about costs, machine hours available, etc.

c. Insert a command button that, when clicked on, solves the problem using the Excel solver and opens Form 3, described below.  

3. Build a form that presents the solution of the machine scheduling problem. In the same form, provide tools to enable the user to perform a sensitivity analysis with respect to problem data. Insert a frame that has four option buttons, one for each problem data: unit cost, hours available, quantity required, and production time. Insert a command button that, when clicked on, performs the sensitivity analysis and opens the corresponding reports.

Reports
1. Build a report that presents the weekly production schedule that minimizes costs, given the weekly requirements for the two products. Report the utilization of each machine.  

2. Build a report that presents the results from the sensitivity analysis. 

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