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Problem Description

Improving responsiveness and reliability of order fulfillment has become a challenge for integrated steel mills (ISMs) because of the increase of market competition in recent years. As a result, ISMs have shifted from using pure make-to-order systems to hybrid make-to-stock/make-to-order systems. This change will enable companies to match certain customer orders using existing semi-finished inventories, and, as a result, reduce the time it takes to fulfill the orders. However, choosing which semi-finished products should be made-to-stock is a difficult task. ISMs carry several thousand designs of steel slabs. It seems reasonable to choose for make-to-stock only the slabs that have a high probability to match customer orders. We want to build a decision support system to help ISMs with these types of decisions. Below we present an integer programming formulation of this problem.

Where, k is the maximum number of designs that are to be made-to-stock; S is the set of potential slab designs; C is the set of orders; rij is the benefit of having a slab j to cover an order i; xj takes the value 1 if slab j 
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 S is chosen, and 0 otherwise; yij takes the value1 if order i is assigned to slab j, and 0 otherwise.

Given rij , we want to choose at most k designs that maximize the total reward. For each feasible application of slab design to an order, the ISM earns a non-negative reward equal to the size of the order. For the non-feasible allocations, the ISM gets no reward.

Excel Spreadsheets

1. Build a spreadsheet that presents historical information about the orders received. For each order, record the date, product ordered, and order quantity. 

2. Build a spreadsheet that keeps information about the current inventory of still slabs.

3. Build a spreadsheet that presents the benefit of having a particular slab assigned to a particular order.

User Interface

1. Build a welcome form.

2. Build a form that includes the following controls:

a. A text box where the user can type in the maximum number of designs that are to be made-to-order (k).

b. A command button that, when clicked on, opens Spreadsheet 1 and allows the user to add a new order or update/delete an existing order.

c. Insert a command button that, when clicked on, solves the integer programming problem using the Excel solver and provides a solution.
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 details about the final solution of this optimization problem.

2. Report the sensitivity of the final solution with respect to changes in the maximum number of designs that should be made-to-order. 

Reference
Denton, B., Gupta, D., and Jawahir, K., “Managing Increasing Product Variety at Integrated Steel Mills.” Interfaces, Vol. 33:2, pp. 41-53, 2003. 
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