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Case Study 25       Task Management Support System

Task Management Support System

Problem Description

A big challenge faced by many service agencies and government organizations is managing a variety of tasks with a limited budget. Often, the budget available is not enough to support all tasks; therefore, organizations have to invest in only the most profitable ones. 

The aim of this case study is to build a decision support system that will enable a government organization to select the most important from a variety of tasks. Note that organizations make official commitments to fund certain tasks; hence, those commitments must be honored. However, there are several other tasks that should undergo a selection process. The value of each task is measured based on a set of criteria. Some of the tasks have multiple budget levels, such as minimum, planned, and accelerated levels. Different budget levels for a task have a different value to the organization. However, only one of the available levels of a particular task can be included in the final portfolio, making the tasks mutually exclusive. Below we present an integer programming formulation of this problem.  

Integer Programming Model

We use the following notation:

T
the total number of tasks

I 
the total number of evaluation measures 

P 
the set of “must-fund” tasks, |P| < T 

B 
the total available budget 

bt 
the budget for task t
xit
the score of task t on the evaluation measurement i 

wi 
the weight assigned to the i-th evaluation measure

Ds
 sets of mutually exclusive dependent tasks; s = 1, 2,…,S.
The following are our decision variables:
yt 
is a binary variable that takes the value 1 if task t is in the portfolio, and 0 otherwise.

The objective is to maximize the performance of the system. The first set of constraints shows that the number of tasks selected is limited by the availability of the budget. The second set of constraints shows that the tasks to which the government has made a commitment should be selected. The third set of constraints shows that at most one of the mutually exclusive tasks should be selected. The final set presents the integrality constraints. 
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Excel Spreadsheets
1. Build a spreadsheet that presents the budget requested for each task.

2. Build a spreadsheet that presents the name of each evaluation criterion and the corresponding weight.

3. Build a spreadsheet that presents the score that each task has received in each evaluation criterion. 

User Interface

1. Build a welcome form.

2. Build a data entry form. The following are suggestions that help in designing this form. Insert a frame named “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 in the database. Include a command button that, when clicked on, performs these actions: 
a. 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.

b. If the user chose to enter the data manually, two text boxes should appear where the user types in the total number of tasks and total number of evaluation measures. After this information is submitted, three tables appear. In the first table (with dimensions 1 by T) the user types in the budget requested for each task. In the second table (with dimensions 2 by I) the user types in the name and weight for each evaluation criteria. In the third table (with dimensions I by T) the user types in the score that tasks receive in each evaluation criterion. 

Insert a text box where the user can type in the total budget available. Insert a frame named “Must-Fund Tasks” that includes a list box and a command button. The list box presents all the tasks under consideration. The user can select more than one task from this list as the “must-fund” tasks. The command button allows the user to submit the names of the selected tasks. Insert a frame named “Mutually Exclusive Tasks” that includes a list box and a command button. The list box presents all the tasks under consideration. The user selects the mutually exclusive tasks and clicks on the command button to submit this information. Insert a command button that, when clicked on, uses the Excel solver to solve the integer programming formulation of this problem and opens Form 3, described below.

3. Build a form titled “Problem Analyses.” This form includes two frames. The first frame, titled “Select a Report,” includes a number of check boxes that enable the user to select to open one of the reports described below. The second frame is titled “Select a Parameter.” This frame includes the following: a text box where the user can type in the total budget; a combo box that allows the user to choose one of the listed weights wi (i =1,…,I); and a combo box that allows the user to choose one of the listed tasks for the sensitivity analysis. Insert a command button that, when clicked on, runs the sensitivity analysis with respect to the selected parameter(s) 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 portfolio of tasks selected by the Excel solver. 

2. Report the results from the sensitivity analysis with respect to the total budget, the weight assigned to each evaluation criterion, the score that a task received in each criterion, etc.  

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