Developing a Problem Statement

Anything can be phrased as a problem statement. Even application development is new at some level:

0) Application development problem statement
Objective: Create an application for a specific business / organization
Problem: Off-the shelf software probably only achieves the task partially
Concept: Develop a specific solution

This problem statement is specific to the business / organization. Research problem statements solve problems solve a problem that is generic enough to be of interest to many people. Research is published in peer-reviewed publications, i.e. publications for which anonymous reviewers (other professors or professionals) checked that the content is novel and sound. You can find examples of peer-reviewed publications at:
http://scholar.google.com

To demonstrate that a research problem is novel, researchers are expected to cite the most closely related publications as well as any publications they used in solving the problem. For the course project, the expectations are much more limited than for actual research publications, but you should still try to find the publications that are most closely related. Make sure to think of similar application areas. 

On the next page are some example problem statements, to guide you. However, keep in mind that the most interesting problem statements are usually ones that relate to some area of expertise that you may have independently of this course or even your studies in general. 

If you have a project that you have wanted to do for a long time, consider whether you can phrase it in the terms of a problem statement. The project does not have to use database management systems but should in some form relate to the organization, use, or collection of data.

If you are already working on a thesis or dissertation, it may be possible to phrase the data aspects of that work as a problem statement. 

If you have an idea that fits the application problem statement most closely, there may be something generic about it that would apply to many other businesses / organizations and for which there is no good solution available. Do focus on that generic contribution in your presentation and write-up.

Example Problem Statements

1) Security of Database Applications
Objective: Find vulnerabilities in database applications (e.g., those created in homework)
Problem: No standard approach
Concept: Your approach; could be penetration testing software
For this particular problem statement you will get a set of 3 virtual servers on a local network. Multiple students can do this project, but you will have to share the resources, and each of you will have to write a report detailing your specific solution to this problem. 

2) Query processing
Objective:  Do the solution to a specific problem faster by using special property of data / query, etc.
Problem:  Query processors have to work for general data
Concept: <Your special idea> implemented using a simulation

3) Data mining
Objective:  Find patterns / cluster / do prediction for <your favorite complex data set>
Problem:  Standard algorithms may not work well
Concept: <You favorite solution>

4) Twitter data
Objective:  Find patters / cluster / classify tweets according to some property
Problem:  May not have been done
Concept: Use combination of algorithms on Tensorflow 
 
5) Geospatial
Objective:  Find boundaries of something (e.g., agricultural fields) in satellite imagery 
Problem:  For example, boundaries of agricultural fields are not publicly accessible
Concept:  Use statistically significant differences between neighboring windows

6) No-SQL 
Objective:  Do <your favorite problem> using a NO-SQL database
Problem:  Conventional databases don’t scale to very large, distributed problems, but NO-SQL databases have a more limited functionality
Concept:   Use approximate / specialized / otherwise limited implementation
