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Abstract

We describe and give examples of techniques we have used to incorporate realistic examples in an introductory database management system course at the University of South Carolina. These are the use of guest lecturers from industry, the use of examples from industry, and the use of real problems from outside enterprises for database projects.  The incorporation of outside material or lecturers requires minor adjustments to the schedule, but the use of outside projects requires extensive planning and may not always be successful.

Introduction

An introductory course in database management systems is a common elective in computer engineering and computer science programs. These courses generally provide an introduction to database concepts and foundations and practical experience using and designing databases. Most texts in the area provide one or more examples intended for use either as pedagogical examples or for student course projects. While many of these projects are substantive and quite involved, they necessarily have had many of the rough edges removed. Additionally, these examples often are about things such as library systems that because of familiarity do not engage the students in the same way as an equally complex fresh example. 

Reality can be brought to the classroom in at least four different ways:

1. Enlisting the services of a practitioner to come and share experiences

2. Doing a project for a business

3. Sharing business experiences with the students

4. Using appropriate case studies

Real cases and examples often differ from examples found in texts in some interesting and instructive ways. These cases often:

· Show that there are situations in business where getting the job done calls for doing things in almost the exact opposite manner as specified in the text.

· Provide a richness of detail and interest that could never be derived from an academic example.

· Demonstrate in a graphic, almost humorous way, the surprises and knowledge that can be discovered in a database.

Since the examples are coming from actual experience, they carry a natural type of excitement to the presentation. For the more critical, practical student, there is also the idea that “This is real. This works!” This does not necessarily mean that students think the textbook examples are not practical or useable but rather that these types of examples add a seasoning or flavor that adds to the course a sense of business use orientation.

The next section provides an overview of the introductory database course at the University of South Carolina. The following section describes experiences with outside lecturers. The next three sections describe three experiences with outside projects. An example of an interesting real-life database problem follows. The last section gives our conclusions and recommendations.

Yet Another Introductory Database Course

The introductory database course given by the Department of Computer Science and Engineering at the University of South Carolina is for advanced undergraduates and beginning graduate students. The course is taken by students in all three of the department’s undergraduate majors: Computer Engineering, Computer Information Systems, and Computer Science; it is required for Computer Information Systems students. There are additional advanced database courses for graduate students. All of these courses are three semester hours in length. The introductory course assumes a background in computer science and programming but no previous experience in database systems. It is taught each semester by a rotating group of faculty members, including the authors of this paper. The classes are usually full, with an enrollment of about 35 students. 

The text that we have used for this course is Hoffer, Prescott & McFadden (2002) (or an earlier edition). The course uses both Oracle and Microsoft Access as supporting database management systems, and students do assignments and projects using both systems. The balance is at the discretion of the instructor. Case Tools, such as Visio and Erwin, are typically used. Each semester students will work with existing, usually “toy” databases and also develop at least one database system as a project. In order for a system to serve as a reasonable introductory database, it needs to be relatively small in scope and not present difficult modeling or implementation problems. However, it is desirable for students to have at least some exposure to the kinds of problems that arise in dealing with real database systems.

A Visit from the Real World

A Solutions Architect from Teradata, a division of NCR Corporation made a class presentation entitled, “Why Should I be Normal: Data Warehouse Concepts”.  He discussed problems and factors associated with consolidating data and organizing it so that it is useful.  Here are some that were highlighted:

The Islands of Information Problem

The speaker talked about the widespread problem within many companies of a little bit of data here, a little bit of data there, etc.  He illustrated this by bringing a box of shredded paper to class and on several desks put a little pile of the “data”.  How do you tie all this together and make sense of it?  How did things get this way and what can be done about it? He then discussed approaches taken at Teradata to handle data and database integration.

Business Questions to Consider during Database Design.

It is always best to ask what questions you might want to get answers to and use this as input to the database design.  Some generic questions most any business would want to answer are:

· Who are our customers?  This is a harder question to answer than many might suppose.  Large companies are divided by product and geographic regions; each division may have its own “island of information” with names of customers embedded.

· Who is most likely to purchase this type product?

· What inventory do we have where?

· Where did we sell the most?

· What is the total revenue by customer?

Putting it all together and understanding the big picture.

The slide below was part of the presentation.  This slide shows how Teradata integrates concepts studied in the course to produce useful information and facts in their particular business processes.  It emphasizes planning, design and results.    The presentation served to give meaning to these different concepts from the text and show how they work together in a business setting.
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A Reverse Engineering Database Project

One semester the major course project was for a state agency. The agency keeps an Oracle database of potentially hazardous environmental sites in the state. The purpose of the database is to record basic geographic and demographic data about the sites, changes in the sites, reports of visits, and status of the sites relative to subsequent reported findings of the visits and other environmental issues. In all, this database contained approximately 400 tables with accompanying forms and reports.

A large part of the project to establish the database was out-sourced to a vendor.  The vendor used Case Tools to build the database, but some aspects of the documentation were not very complete.  Now the database needed to be expanded and improved, but budget concerns did not allow for engaging the vendor again for this smaller project. 

A first step for the database enhancement project was to understand the organization of the database with respect to tables and forms.  This had to be known before changing the database.  Hence, this was a reverse engineering project in the sense that development had preceded design or planning.  What was done was done and not documented.  Now the documentation had to be figured out.  So what was encountered in this project was a situation where the activities were in the opposite order as developed in the text.

The students were introduced to the necessity of a project plan type approach with deliverables specified.  It became clear that without these controls the limited time available could easily be used up thrashing around working on various interesting things but leading to no finished job. The class agreed to do a forms inventory to catalog the dependency relationships between the forms and tables.  

The students provided the state agency documentation so that a set of modules could be enhanced at the state agency.  The state provided a computer system in a room at the University and Erwin software for viewing the forms and tables.  

The students were from different countries, so this added to the challenge of team building.  The duration of the project was approximately 6 weeks of the semester so there was adequate time for this to be worked out.  Distinctive features of this project were

· A visit to a worksite.  The students visited the state agency and received a presentation setting forth the work needed and a description of the database.

· The use of real customer requirements rather than an instructor created homework assignment

· A real problem with 400 tables and forms.  There were too many to write down or think about informally; this   motivated the need and use of Case Tools such as Erwin.

A Database Project for a Social Service Agency

One semester the database course instructor was contacted by a local social service agency seeking volunteer assistance with their computer systems. From the initial discussion, it appeared that the primary problem was the implementation of a small database. This seemed like a good candidate for a class project, and plans were made to do the implementation as such. A representative from the agency visited the class and described the situation. Most of her presentation and the ensuing discussion were on the goals and operations of the agency. Only part was on the computer needs, since this was not her area of expertise. (One on the agency’s problems was that they were not large enough to have anyone with computer expertise.)

The students set to work on this project in groups. A couple of the groups scheduled additional meetings with agency representatives. It soon became apparent that the agency’s primary needs were for development of a static web site with little or no database support for it. The students did develop prototype databases to manage the kind of information the agency dealt with, but they were not really what the agency needed at that time. Some students also developed prototype web pages but did not adequately address the need for coordination with the local United Way. So, although the project did provide a learning experience for students, it was less than completely satisfactory. An additional problem that arose in this case is that almost all of the data the agency handled was highly sensitive and confidential, so none could be released for development purposes. 

A Research Database Project

During the Fall 2002 semester the database course instructor was contacted before the semester started by a USC researcher in anthropology who was looking for one or more students to hire for computer system implementation. One of the things they wanted to do was convert some data currently in several Excel spreadsheets to an Access database. They had found that some of the questions they were trying to answer required nontrivial access to multiple spreadsheets. After some discussion, arrangements were made to use this project as a class project. The researcher came and presented the goals and findings of their research project and described the current implementation. 

Although neither the current or proposed system was a transaction processing system, the project presented some interesting database modeling and implementation problems. The researchers were working from a variety of primary historical sources, which were often inconsistent and incomplete. There was thus a lot of missing and estimated data, as well as a lot of special cases. So this aspect of the project provided a dramatic illustration of the problem of managing data quality in a real context.

Students first examined and then discussed in class the current data fields and data organization; they then developed data models appropriate for the project.  These are now being implemented as Access databases; the researchers will review some of these final projects. If they find that none completely meets their needs, it is quite likely that one of the students from the class will be hired to refine his or her database so that it can be adopted as the operational system. 

An Amazing Story

Sales Support Database.

One of the authors spent 17 years at NCR Corporation.  During this time, his job was to keep an Oracle database of the activities of his Sales Support Department.  Basic entities in the database were:  Customers, Projects, Sales Phases, Barriers to Close, Key Purchase Criteria, Customer Installed Base, Project Value and Competitors.

Sales Support analysts assisted the Sales Force in driving the customer “deal” through the Sales Funnel.  The Sales Funnel consisted of the various Sales Phases: Proposal Preparation, Proof of Concept, Performing Customer Benchmarks and Closure of the deal.

Important information to track included 

· Number of deals

· Number of Servers or Units involved in each deal

· Key Competitor for the deal

The database information was used to track and report account statuses and develop an integrated picture of services applied to these Presale Accounts and the results.  Statistics of interest to the plant were displayed on an intranet QIS (Quality Information System).  Hence, graphs based on the data in the database were regularly displayed and updated  on the QIS.

One day two young Product Management MBAs who pounced into my cubicle as though they were making the final moves to corner a prey startled me.  One said to me,     “We have been looking in the ‘Competitive Landscape’ section of the QIS.  That data you have up on the QIS has got to be wrong and the whole plant is seeing it! Just look at these graphs we printed out the QIS using your data, how can this be true!”

Needless to say, this was somewhat startling news.  I looked at the two graphs and they appeared to contradict one another so I said, “Er, ah , give me a chance to look into this.”  The graphs are presented below.
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The apparent problem was how could SUN be competing with us for 68% of all the sales of individual units and at the same time be involved in only 17% of the deals?  This seemed contradictory or at least the result of  highly suspect data.  What was wrong?  Was there one large wrong entry somewhere in the data?  Was there some subtle mistake in the SQL that generated this data?  What was the answer?

After considerable investigation the answer turned out to be quite a surprise.  This data was telling us something that no one else seemed to know.  The strategy of the competitor SUN at this time was to go head to head with NCR only in the BIG deals!  

The individual Sales Support Analysts did not know this nor did the Salespersons because this fact emerged only from a look at all the data.  So rather than an error in the database this became an “amazing story” told by the data because of the organization of the database.  

This example serves to illustrate an ever-growing trend in the use of databases, the use of databases to derive business and competitive intelligence to improve or make the business more productive by “looking at the data.”  Earlier uses of databases were for automation of business processes with transaction processing systems.  This newer use of databases is to actually improve the business through knowledge discovery.  This example provided a lead-in to reference more advanced concepts explored in later courses on Knowledge Discovery in Databases and Data Warehousing.

Conclusions
In this paper, four ways to bring reality into the classroom were illustrated using specific instances.  An introductory database class is a good setting to do this because it is focused on a particular topic, databases, an important area of study in the major as well as a necessity to business operations.

The Business Examples and Case Studies.

Of the methods listed in the Introduction Section, methods 1,3 and 4 are fairly easy to use but require some adjustments to the schedule and checking that all necessary course topics are still covered in the lectures. Students have different reactions.  Some wonder if any of this material will be on the test.  But most students appreciate the effort and are stimulated to ask questions about various job roles that might be involved in the business experiences or case studies brought to the classroom.  Often this provides opportunity for the instructor to discuss various jobs such as data modeling, database design, implementation, and database administration.

The Outside Project.

Method 2, the outside business project, is very valuable but requires much more care in the preparation.   Expectations on both sides, the business partner and the class, need to be defined, recognized and managed.  As we have related, the business partner in the project can have a different set of ideas of the project and work from the instructor and the class.  Sometimes anything can be put into a category labeled “database” even web programming.  Other times a business partner can have a very difficult situation, say an “islands of information” problem,  with  data  kept on tens of Excel spreadsheet “databases” throughout the organization.  Because this is “a lot of data” there can be the expectation that “ the answer must be out there somewhere” and all that is needed is a professor with the “database”  expertise and some free labor.  Hence, the instructor needs to ensure that clear, achievable deliverables are identified and that the amount of work required for success is reasonable.

Both methods add new dimensions to the course and sometimes lead to interesting discussions about the curriculum and what courses might be good to take next to prepare for a particular job situation.
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