CHAPTER 10: DATABASES AND DATA WAREHOUSES


CHAPTER 10
DATABASES AND DATA WAREHOUSES
How Do You Organize Large Amounts of Information?
IN THIS CHAPTER

In this chapter, your students will explore how to organize, manage, and access large amounts of information that contain logical relationships.
The first section is brief and introduces your students to basic information management terms such as data, information, field, record, file, database, and data warehouse.

The second and third sections deal with the relational database model and a DBMS to manipulate a relational database.  Your students will learn about such topics as primary and foreign keys, identifying relationships with E-R diagrams,  integrity constraints, data dictionary, forms, report generators, QBE tools, and SQL.
The fourth section covers how databases are used in support electronic commerce activities.  Key topics here include Web databases, middleware, hypertext databases, personal portals, and the all-important considerations of privacy and security.

The final section covers data warehouses and data-mining tools.  It introduces your students to the notion of business intelligence, how data warehouses differ from databases, and the various types of data-mining tools.

STUDENT LEARNING OUTCOMES

1. Describe the difference between data and information and the logical structure people use to organize data and information.
2. Define key relational database concepts including field properties, primary keys, compound primary keys, foreign keys, and integrity constraints.

3. Describe the role of an entity-relationship diagram in defining the structure of a database and the relationships among the tables.

4. List the major components of a database management system and describe their roles.

5. Discuss how Web databases support various e-commerce functions.

6. Describe how data warehouses and data-mining tools help create business intelligence.

SIMNET CONCEPTS SUPPORT
· Database Applications (p. 293)
· Managing Data (p. 293)

· Database Management Systems (pp. 293, 299)

· Designing Relational Databases (p. 295)

· Types of Database Organizations (p. 297)

· Privacy Issues (p. 309)

· Security Issues (p. 309)

· Data Mining (p. 310)

WEB SUPPORT (at www.mhhe.com/i-series)
· Databases
· Database management systems

· Data warehouses

· Data-mining tools

LECTURE OUTLINE

DID YOU KNOW?

10.1 DATA, INFORMATION, AND THEIR STRUCTURES (p. 292)
A. Data Versus Information

B. Logical Structures

10.2 RELATIONAL DATABASES (p. 294)
A. Relational Database Concepts

· Field Properties

· Primary keys

· Foreign keys

· Integrity Constraints

B. Relationships in Relational Databases

· Entity-Relationship Diagrams

· Types of Database Relationships

· Minimum Values in a Database

10.3 DATABASE MANAGEMENT SYSTEMS (p. 299)
A. Data Definition Subsystem

· Defining Relationships among the Tables

B. Data Manipulation Subsystem

· Database Forms

· Querying Information in a Database

· Generating a Report

C. Other DBMS Subsystems

10.4 DATABASES IN ELECTRONIC COMMERCE (p. 304)
A. Web Databases

· Web Search Engines

· Electronic Catalogs

· Personal Portals

B. Security and Privacy

· Security

· Privacy

10.5 DATA WAREHOUSES AND BUSINESS INTELLIGENCE (p. 309)
A. Data Warehouse Features

B. Data-Mining Tools

· Query-and-Reporting Tools

· Multidimensional Analysis Tools

· Statistical Tools

· Data-Mining Agents

C. Data Marts

10.6 SUMMARY AND KEY TERMS

END-OF-CHAPTER SUPPORT (p. 315-321)

· Level 1

· Multiple Choice

· True/False

· Level 2

· Designing a Database
· Defining the Timeliness of Data Warehouse Information

· Level 3

· E-Commerce

· Ethics, Security, & Privacy

· On the Web

· Group Activities
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	Multidimensional analysis (MDA) tool
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	Object-oriented database model
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LECTURE NOTES AND TEACHING TIPS

CROSSWORD PUZZLE
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DID YOU KNOW?

No doubt about it – we are in the information age.  Technologies such as databases, DBMSs, data warehouses, and data-mining tools that help people organize, manage, and sift through huge volumes of information are vitally important.  Almost any category of information you can think of is probably stored somewhere in a database or data warehouse.  Many of these are freely available on the Web.
· Adherents.com (www.adherents.com) provides congregation statistics for over 4,200 religions, churches, denominations, religious bodies, faith groups, tribes, cultures, movements, ultimate concerns, etc.

· *u* UFO Database (www.larryhatch.net) provides a database of UFO information including cataloging and mapping features as well as the ability to perform statistical analyses.

· Roller Coaster DataBase (www.rcdb.com) provides a searchable database of information on over 1,600 roller coasters throughout the world.

It really doesn’t matter what type of information you want to find – it’s probably on the Web.  More importantly, that information is most likely stored in a database or data warehouse.  So, understanding database and data warehouse concepts is important to your students’ success in finding information efficiently on the Web.

10.1 DATA, INFORMATION, AND THEIR STRUCTURES
	INSTRUCTOR EXCELLENCE – PRESENTATION TIP

1. This can be a very dry and boring chapter for your students.
2. Or, you can create a lot of interactivity by demonstrating almost everything.

3. You can use Microsoft Access to build and query a database.

4. You can demonstrate the search capabilities of a Web database.

5. You can demonstrate data warehousing by building a 3-D pivot table in Excel.


When most of your students think of managing large amounts of information, they think of workbooks or spreadsheets because that’s what they are familiar with and spreadsheet software is very easy to work with.
However, spreadsheets fail by comparison to databases, data warehouses, DBMSs, and data-mining tools in their abilities to (1) logically link related information and (2) provide tools for data analysis activities to support decision making.

DATA VERSUS INFORMATION

There are distinct differences technically between the terms data and information.  Information is usually considered data whose meaning is important in a particular context.

Key Terms:

· Data – distinct items providing descriptions of people, places, and/or things that may not have much meaning to you, depending on their context. (p. 292)

· Information – organized data whose meaning is clear and useful to you in a given context. (p. 293)

LOGICAL STRUCTURES

This is a key section.  Your students need to be able to clearly delineate the differences between and the relationships of the terms field, record, file, database, and data warehouse.

Key Terms:

· Field – the smallest piece of data, which may be information in a given context. (p. 293)

· Record – a group of logically related fields. (p. 293)

· Data file – a group of logically related records. (p. 293)

· Database – a logical collection of files. (p. 293)

· Data warehouse – a collection of information from internal and/or external sources (mostly databases) organized specifically for generating business intelligence to support decision making.

	INSTRUCTOR EXCELLENCE – SIMNET

1. The SimNet Concepts Support CD contains three tutorials called “Database Applications,” “Managing Data,” and “Database Management Systems.”
2. Each reinforces the concepts in this chapter.
3. If you don’t integrate the teaching of a DBMS with this part of your course, consider having your IT/MIS majors prepare a report on some of these tutorials.


MAKING THE GRADE

1. Information is organized data whose meaning is clear and useful to you in a given context. (p. 292)
2. The smallest piece of data is a(n) field. (p. 293)
3. A record is a group of logically related fields. (p. 293)
4. A(n) file is group of logically related records. (p. 293)
5. A(n) database is a logical collection of files. (p. 293)
10.2 RELATIONAL DATABASES
	INSTRUCTOR EXCELLENCE – PRESENTATION TIP

1. For most instructors, teaching relational database concepts without getting into the “technical” details is a difficult task.
2. We’ve prepared this particular section to minimize the technical details while still presenting technically-correct material.

3. As you prepare for this section, don’t become bogged down in cascading deletions, recursive relationships, and the like.

4. Of course, if all your students are technical majors (IT, MIS, CS, etc), feel free to dive into the technical details.

5. Otherwise, be clear but don’t worry about being 100 percent technically correct.


The relational database model is the most popularly and widely used database model.

In this section, we’ll be using a database for Retread Auto that tracks information on cars, customers, and services (repairs).  The tables for this database are presented in Figure 10.3 on page 294.

Key Terms:

· Relational database model – stores information in files or tables that have rows and columns. (p. 294)

RELATIONAL DATABASE CONCEPTS

As you approach teaching database concepts, stress to your students that databases differ from spreadsheets in many ways.  One of the most important is that you must design a database before building it.  That isn’t necessarily true for spreadsheets.  In spreadsheet software, you can take off and start entering information and making changes as you need to.

That’s bad in a database environment as changing the structure of a database is often difficult to do.

Key Terms:

· Field property – the type of information in a field (for example, numeric, date, and currency). (p. 294)

· Primary key – a field in a database table that uniquely identifies a record in that table. (p. 295)

· Compound primary key – occurs in a database table when two or more fields together uniquely identify each record. (p. 295)

· Foreign key – a primary key field of one database table that also appears in another database table. (p. 295)

· Integrity constraint – rule that helps ensure the quality of information in a database. (p. 295)

RELATIONSHIPS IN RELATIONAL DATABASES

One of the most important improvements of databases over spreadsheets is that you logically organize information in a database by introducing foreign keys.

For each relationship in a database among the tables, you must have a foreign key.  So, understanding the types of possible relationships (and how to represent them) in an E-R diagram are important.

Figures 10.4 (p. 296), 10.5 (p. 297), and 10.6 (p. 298) illustrate how to build and interpret an E-R diagram.

We have found that most students find this to be an interesting exercise.

Key Terms:

· Entity-relationship (E-R) diagram – graphical representation of the tables in a database and the relationships among the tables. (p. 296)

· One-to-one relationship – one record in a database table can only be related to at most one record in another database table. (p. 296)

· One-to-many relationship – one record in a database table can be related to many records in another database table. (p. 296)

· Many-to-many relationship – many records in a database table can be related to many records in another database table. (p. 297)

	INSTRUCTOR EXCELLENCE – BREAK OUT

1. The best way for your students to learn about relational concepts, specifically design issues, is for them to work on a small project.

2. Consider having several breakout sessions in which groups of students work on Level #2 Project #1 on page 316.

3. It requires that they think about relational concepts in designing an application to track department, instructor, and course information.

4. That’s an application all your students can easily relate to.


	INSTRUCTOR EXCELLENCE – PRACTICALLY SPEAKING

1. The relational database model is the most popular and widely used.  But there are three others.
2. Hierarchical database model – creates a hierarchy of relationships among records in a database such that a “child” record can have only one “parent” record, but a “parent” record can have many “child” records.

3. Network database model – similar in structure to the hierarchical database model except that each child can have more than one parent.

4. Object-oriented database model – uses objects to represent people, places, and things.


	INSTRUCTOR EXCELLENCE – SIMNET

1. The SimNet Concepts Support CD contains a tutorial called “Designing Relational Databases.”

2. It covers many of the design aspects we present in this chapter as well as more advanced topics.
3. It’s a good one for IT/MIS majors, but not all students in general.


MAKING THE GRADE

1. The relational database model stores information in files or tables that have rows and columns. (p. 294)
2. A(n) field property is the type of information in a field. (p. 294)
3. A(n) compound primary key occurs in a database table when two or more fields uniquely identify each record. (p. 295)
4. A(n) entity-relationship (E-R) diagram is a graphical representation of the tables in a database and the relationships among the tables. (p. 296)
5. A(n) one-to-many relationship means that one record in a database table can be related to many records in another database table. (p. 296)
	INSTRUCTOR EXCELLENCE – SIMNET

1. The SimNet Concepts Support CD contains a tutorial called “Types of Database Organizations.”

2. In addition to covering the relational database model, it does cover some of the other database types presented in the Practically Speaking box on page 297.


10.3 DATABASE MANAGEMENT SYSTEMS

	INSTRUCTOR EXCELLENCE – PRESENTATION TIP

1. A DBMS is the software that people use to interact with a database.
2. Of the various subsystems in a DBMS, most people only use the data definition subsystem and the data manipulation subsystem, leaving the application generation subsystem and data administration subsystem to the more technical people.

3. Therefore, if you have a wide range of students, in terms of major, focus most of your time and efforts on the first two subsystems.

4. If you mainly have IT/MIS majors, you’ll want to supplement our coverage of the latter two subsystems.


DBMSs are analogous to spreadsheet software.  A DBMS is the software that you use to manipulate a database while spreadsheet software is the software that you use to manipulate a workbook.

Key Terms:

· Database management system (DBMS) – application software that allows you to arrange, modify, and extract information from a database. (p. 299)

DATA DEFINITION SUBSYSTEM

Because you have to design and build a database before you can begin entering information, you must have a set of “building” tools.  These are contained in the data definition subsystem.  It allows you to create the data dictionary and define the relationships among the tables.

Figure 10.7 on page 299 shows the data dictionary for the Car table in Retread Auto’s database.

Figure 10.8 on page 300 illustrates how you define relationships among the tables using Microsoft Access.

Key Terms:

· Data definition subsystem – of a DBMS helps you define the tables in a database and the relationships among them. (p. 299)

· Data dictionary – defines the structure and properties of a database table. (p. 299)

	INSTRUCTOR EXCELLENCE – INTEGRATION

1. This is obviously a great place to start teaching your preferred DBMS.
2. You can easily build the data dictionary for Retread Auto.

3. Then you can use that database throughout the rest of this section to teach querying, reporting, and the like.


DATA MANIPULATION SUBSYSTEM

The data manipulation subsystem of a DBMS contains the tools that allow you to enter, modify, and extract information from a database.

These are the tools that most database users interface with.

They include forms for entering and changing information, QBE tools and SQL for extracting information, and report generators for creating reports.

Figure 10.9 on page 301 shows a simple but effective database form.

Figure 10.10 on page 302 shows the QBE grid used to answer the question: “Who bought what car?” from Retread Auto’s database.

Key Terms:

· Data manipulation subsystem – of a DBMS helps you enter information into a database, query it to find information, and generate reports. (p. 300)

· Database form – graphical interface that makes it easy to add, change, and delete information. (p. 301)

· Query-by-example (QBE) tool – allows you to graphically represent what information you’d like to see from a database. (p. 302)

· Structured Query Language (SQL) – standardized query language for most DBMSs. (p. 302)

· Report generator – creates reports in a database environment. (p. 302)

	INSTRUCTOR EXCELLENCE – TO THE WEB

1. Even if you do teach a DBMS, you should consider having your students work on the Web and learn more about searching databases with the data manipulation subsystem.
2. Consider visiting eBay (www.ebay.com).

3. Click on Search.

4. The first screen you will see will allow you to search by keyword, category, location, words to exclude, price range, and payment type accepted.

5. This is a powerful example of the querying capabilities of a DBMS.


OTHER DBMS SUBSYSTEMS

There are two other DBMS subsystems – application generation and data administration.  These are used by database professionals to create software and manage the overall database environment.

Key Terms:

· Database administrator (DBA) – designs, implements, and maintains solutions to business challenges using databases. (p. 303)

· Application generation subsystem – of a DBMS contains tools for generating transaction-intensive software. (p. 303)

· Data administration subsystem – of a DBMS contains tools for managing the overall database environment. (p. 304)

	INSTRUCTOR EXCELLENCE – I-SERIES INSIGHTS

1. Knowing about privacy is important when searching databases on the Web.
2. Some, like eBay, will allow you to search for information without first providing any personal information.

3. Others will want you to register first with the site (usually at no cost) before you can search for information.

4. The latter is obtaining information about you and may use it in ways that might surprise you.


	INSTRUCTOR EXCELLENCE – SIMNET

1. The SimNet Concepts Support CD contains a tutorial called “Database Management Systems.”

2. It covers many aspects of using a DBMS.


MAKING THE GRADE

1. A(n) data dictionary defines the structure and properties of a database table. (p. 299)
2. A(n) database form is a graphical interface that makes it easy to add, change, and delete information. (p. 301)
3. SQL is a standardized query language for most DBMSs. (p. 302)
4. Database administrators design, implement, and maintain solutions to business challenges using databases. (p. 303)
5. The application generation subsystem of a DBMS contains tools for generating transaction-intensive software. (p. 303)
10.4 DATABASES IN ELECTRONIC COMMERCE
	INSTRUCTOR EXCELLENCE – PRESENTATION TIP

1. Most of your students are probably familiar with electronic commerce, and now they know that databases are part of the overall engine that supports electronic commerce.
2. In this section, we cover Web databases, hypertext databases, and personal portals.

3. Take a quick poll in your class to determine which of those types of databases are least known by your students.

4. Then, focus most of your time on those types of databases.


Your students can probably readily relate to electronic commerce.
So, the e-commerce world is a great place to illustrate the uses and importance of databases.

In e-commerce, databases (called Web databases) are used to support search engine capabilities (in the form of hypertext databases), electronic catalogs, personal portals, and many other activities.

WEB DATABASES

Key Terms:

· Web database – supports the access to, modification of, and presentation of information through a Web browser. (p. 305)

· Middleware – software application that works between two or more different software applications and allows them to talk to each other. (p. 305)

· Hypertext database – stores each Web address as an object linked to its respective Web page. (p. 306)

· Personal portal – Web page for which you define the content you want to see. (p. 306)

	INSTRUCTOR EXCELLENCE – TO THE WEB

1. A great set of database-supported e-commerce sites are those that allow you to customize a computer purchase.
2. The classic site is Dell (www.dell.com).

3. Take your students on a tour of one of these sites and build a customized computer.

4. Then, have your students complete the same task by building a system for their unique needs.


	INSTRUCTOR EXCELLENCE – I-CAN

1. Much of the information on the Web is free.
2. However, if you want detailed personal information, you’ll probably have to pay for it.

3. Instead of doing all the work yourself, you can hire a data broker to find the information you need.  Many businesses do this.

4. Data broker – company that searches many databases and returns information to you.


SECURITY AND PRIVACY

This is an important section. 

Your students need to understand that a wealth of information is being stored about them on the Web.

	INSTRUCTOR EXCELLENCE – SIMNET

3. The SimNet Concepts Support CD contains two tutorials called “Privacy Issues” and “Security Issues.”
4. These are great tutorials, covering security and privacy from many points of view, not just on the Web.
5. We highly recommend that you have your students cover these tutorials.


MAKING THE GRADE

1. A(n) Web database supports the access to, modification of, and presentation of information through a Web browser. (p. 305)
2. A(n) hypertext database stores each Web address as an object linked to its respective Web page. (p. 306)
3. Middleware is a software application that works between two or more different software applications and allows them to talk to each other. (p. 305)
4. A(n) personal portal is a Web page for which you define the content you want to see. (p. 306)
10.5 DATA WAREHOUSES AND BUSINESS INTELLIGENCE

	INSTRUCTOR EXCELLENCE – PRESENTATION TIP

1. Stress to your students that data warehouses are a step up the “knowledge” ladder from databases.
2. While databases support transaction processing and querying, data warehouses are designed specifically to generate business intelligence to support decision making.

3. If at all possible, demonstrate the features of a data warehousing package such as Cognos or Informatica.  If you don’t have either package, try to find a guest speaker who does.


Data warehouses and data-mining tools for data warehouses are the “new kids on the block” in terms of IT innovation and tools.

These tools seek to provide businesses with a way of capturing, managing, and mining business intelligence.  Business intelligence is a step up from basic information.  It is designed to help businesses make important decisions.

Key Terms:

· Online transaction processing (OLTP) – processing of information to support some sort of transaction such as the purchase of a product. (p. 309)

· Online analytical processing (OLAP) – manipulation of information to generate business intelligence to support decision-making tasks. (p. 309)

· Business intelligence – knowledge about your customers, competitors, and internal operations that can help you make more informed and effective decisions. (p. 309)

DATA WAREHOUSE FEATURES

Data warehouses store summaries of information in multidimensional form.

Because the information is summarized, you cannot perform OLTP on a data warehouse.  That’s a key difference between databases and data warehouses.  Databases support both OLTP and OLAP, while data warehouses support only OLAP.

Figure 10.16 on page 310 illustrates the multidimensional nature of data warehouses.  You’ll revisit an application of data warehouses and this cube approach in Chapter 11 on emerging technologies.

Key Terms:

· Data warehouse – collection of information from internal and/or external sources (mostly databases) organized specifically for generating business intelligence to support decision making. (p. 309)

	INSTRUCTOR EXCELLENCE – BREAK OUT

1. A key consideration in creating a data warehouse is determining how often the information needs to be updated.
2. Every time a transaction occurs, an update is not automatically made to the appropriate data warehouse(s).

3. To help your students with this, have a breakout project and assign Level #2 Project #2 on page 317.

4. It requires your students to determine the time frame within which to update a data warehouse for a variety of settings.


DATA-MINING TOOLS

Data-mining tools in a data warehousing environment are analogous to the data manipulation tools in a database in that they allow you to extract information from a data warehouse.
Key Terms:

· Data mining – process of extracting information from a data warehouse. (p. 310)

· Data-mining tool – tool you use to perform data mining. (p. 310)

· Query-and-reporting tool – similar to QBE tools, SQL, and report generators in the typical database environment. (p. 310)

· Multidimensional analysis (MDA) tool – slice-and-dice technique that allows you to view multidimensional information from different perspectives. (p. 310)

· Statistical tool – helps you apply various mathematical models to the information stored in a data warehouse to discover new information. (p. 311)

· Data-mining agent – helps you discover new information, trends, and relationships within a data warehouse without necessarily applying a specific mathematical model. (p. 311)

	INSTRUCTOR EXCELLENCE – SIMNET

1. The SimNet Concepts Support CD contains a tutorial called “Data Mining.”

2. It covers many aspects of data mining, mainly from the point of view of databases.
3. However, its coverage is still appropriate for data warehouses.


	INSTRUCTOR EXCELLENCE – INTEGRATION

1. You can cover an advanced topic in Excel to illustrate the multidimensional aspect of information.
2. In Excel, you can build a 3-D pivot table in which the depth is provided in the various worksheets.


DATA MARTS

Many organizations have found that organization-wide data warehouses are simply too big for most users because they contain large amounts of business intelligence that not all people need.

So, organizations are building smaller data warehouses (called data marts) suited to the needs of various business units.

Key Terms:

· Data mart – miniature data warehouse with a special focus. (p. 312)

MAKING THE GRADE

1. Online transaction processing (OLTP) is the processing of information to support some sort of transaction such as the purchase of a product. (p. 309)
2. A(n) data warehouse is a collection of information from internal and/or external sources (mostly databases) organized specifically for generating business intelligence to support decision making. (p. 309)
3. Data mining is the process of extracting information from a data warehouse for decision-making purposes. (p. 310)
4. Query-and-reporting tools for a data warehouse are similar to QBE tools, SQL, and report generators in the typical database environment. (p. 310)
5. A(n) data mart is a miniature data warehouse with a special focus. (p. 312)
LEVEL ONE: REVIEW OF TERMINOLOGY

Multiple Choice

1. A group of logically related fields is called a
a. record.

b. data file.

c. database.

d. data warehouse.

e. data mart.

ANSWER:  a – a record is a group of logically related fields. (p. 293)
2. A(n) _________________ is a field in a database table that uniquely identifies a record in that table.

a. foreign key

b. field property

c. primary key

d. secondary key

e. unique key

ANSWER:  c - a primary key is a field in a database table that uniquely identifies a record in that table. (p. 295)
3. Not allowing an hourly wage to be zero or negative is an example of a(n)

a. foreign key.

b. primary key.

c. compound primary key.

d. integrity constraint.

e. file.

ANSWER:  d – integrity constraints ensure the quality of information in a database. (p. 295)
4. When one record in a database table can only be related to at most one record in another database table, the relationship is called a

a. one-to-many relationship.

b. one-to-one relationship.

c. many-to-one relationship.

d. many-to-many relationship.

e. compound relationship.

ANSWER:  b – a one-to-one relationship occurs when one record in a database table can only be related to at most one record in another database table. (p. 296)
5. To create a data dictionary, you use the 

a. application generation subsystem.

b. data administration subsystem.

c. data manipulation subsystem.

d. data definition subsystem.

e. data dictionary subsystem.

ANSWER:  d – you use the data definition subsystem of a DBMS to create a data dictionary. (p. 299)
6. The data manipulation subsystem of a DBMS consists of

a. database forms.

b. QBE tools.

c. SQL.

d. report generators.

e. all of the above.

ANSWER:  e – the data manipulation subsystem of a DBMS contains database forms, QBE tools, SQL, and report generators. (p. 300)
7. To create a report in a database environment you use

a. a QBE tool.

b. SQL.

c. a database form.

d. a report generator.

e. the data administration subsystem.

ANSWER:  d – report generators in a database environment are used to create a report. (p. 302)
8. The manipulation of information to generate business intelligence and support decision-making tasks is called

a. OLAP.

b. OLTP.

c. OLQP.

d. OLBI.

e. none of the above.

ANSWER:  a – online analytical processing (OLAP) is the manipulation of information to support decision-making tasks. (p. 309)
9. Business intelligence is knowledge about

a. your customers.

b. your competitors.

c. your own internal operations.

d. all of the above.

e. only a and b above.

ANSWER:  d – business intelligence includes knowledge about your customers, competitors, and own internal operations. (p. 309)
10. Data-mining tools that are slice-and-dice techniques allowing you to view multidimensional information from different perspectives are called

a. data-mining agents.

b. statistical tools.

c. MDA tools.

d. query-and-reporting tools.

e. none of the above.

ANSWER:  c – multidimensional analysis (MDA) tools allow you to view information from different perspectives. (p. 310)
True/False

11. _____ A primary key is a foreign key field of one database table that also appears in another database table.
ANSWER:  False – a foreign key is a primary key of one database table that also appears in another database table. (p. 295)

12. _____ DBMS software is application software that allows you to arrange, modify, and extract information from a data warehouse.
ANSWER:  False – DBMS software is application software that allows you to arrange, modify, and extract information from a database.  (p. 299)

13. _____ A query-by-example (QBE) tool is a graphical version of SQL.
ANSWER:  True – a QBE tool is a graphical version of SQL.  (p. 302)

14. _____ Data brokers are companies that search many databases and return information to you.
ANSWER:  True – data brokers are companies that search and find information for you for a fee. (p. 308)

15. _____ Statistical tools apply subjective reasoning to the information stored in a data warehouse to discover new information.
ANSWER:  False – statistical tools apply objective reasoning to the information stored in a data warehouse to discover new information.  (p. 311)

LEVEL TWO: REVIEW OF CONCEPTS

1. Designing a Database

This is a great hands-on project requiring your students to think about the design of a database.

There is a new element in this project, that of many-to-many relationships because many instructors may be able to teach many of the same courses.

If you want, you can take your students through the process of normalization to create a composite relation eliminating the many-to-many relationship.  However, this project does not require that your students complete that task.

	Table
	Description
	Primary Key

	Department
	Academic unit
	Department name (e.g., Finance) or identifier (e.g., FIN)

	Instructor
	People who teach
	Instructor ID or social security number

	Course
	A class for enrolling in
	Department name or identifier plus course number (this is a composite primary key)


a. The E-R diagram.










b. Describe the types of relationships.

















c. Minimum values.















d. Foreign keys.

	TABLE
	FOREIGN KEY
	PRIMARY KEY FROM
	JUSTIFICATION

	Instructor
	Department Name
	Department
	Each instructor must be assigned to a department.

	Course
	Department Name
	Department
	Each course must be offered by a department.


This is the point at which your students will have to deal with the many-to-many relationship issue.  It exists between Instructor and Course. 
Therefore, be lenient in your grading.  Some students will place Instructor ID as a foreign key in the Course table while others will place Department Name + Course Number in the Instructor table.  Either is correct because your students haven’t learned how to create a composite relation to eliminate a many-to-many relationship.

e. Narrative descriptions.

Department to Instructor:

A department has instructors who deliver classes.

An instructor is assigned to a department.

A department has many instructors.

A department must have at least one instructor.

An instructor must be assigned to a department.

An instructor can only be assigned to one department.

Instructor to Course:

An instructor delivers courses.

Courses are delivered by instructors.

An instructor can deliver many courses.

An instructor must deliver at least one course.

A course can be delivered by many instructors.

A course may not have an instructor identified who can deliver it (i.e., “Staff”).

Department to Course:

A department offers courses.

Courses are offered by departments.

A department can offer many courses.

A department must offer at least one course.

A course must be offered by a department.

A course can only be offered by one department.

A note here.  We have generalized the answers above.  Your school probably has some unique considerations.  Please ensure that your students take these into account.
2. Defining the Timeliness of Data Warehouse Information

In this project, your students will evaluate a variety of scenarios and determine for each how often information should be updated in a data warehouse to support some sort of decision-making tasks.

Most importantly, you want your students to justify their reasoning for their choice of how often to update information in a data warehouse.  That is, some of the answers are rather subjective.  If your students can make the appropriate justification then their answers are correct.

Below are our proposed answers.  Again, justification is important.
	Scenario
	Update How Often?

	Allocate the printing of reports across several network printers based on demand.
	Minute-by-minute

	Adjust class sizes to meet enrollment requests by students.
	Daily

	Real-time weather alerts to private citizens.
	Minute-by-minute

	Predict the scores of professional football games.
	Weekly

	Adjust the timing of radio advertisements in light of demographic changes.
	Monthly

	Monitor the success of a new product line in the clothing retail industry.
	Weekly

	Adjust production levels of food in a school cafeteria.
	Minute-by-minute

	Adjust the rate offerings on bank CDs.
	Daily

	Determine the forecasted demand for various types of tires.
	Weekly

	Determine how many copies of a new video to buy.
	Weekly

	Determine how many audit workers to have on staff as “tax season” approaches.
	Monthly


LEVEL THREE: HANDS-ON PROJECTS

E-COMMERCE

1. Obtaining a Free Credit Report
Many sites on the Web do offer free credit reports.  Most often, you can only obtain a single credit report.  If you come back six months later, you’ll have to pay.

We definitely recommend that you have all of your students complete this project.  Query them in class concerning if they find something on their credit report that seems to be incorrect.  Given the number of high school and college students who are getting in financial trouble with credit cards, this is a good exercise for everyone to complete.

Answers here will vary greatly according to which credit report sites your students visit.  At the conclusion of this project, have your class make a recommendation concerning which site is best.

2. Getting Tutored on the Web

Getting tutored on the Web has not been all that successful.

It does require significant face-to-face interaction.

However, sites that match people with tutoring needs to those who can provide tutoring have been somewhat successful, especially in larger metropolitan areas.

Your school may offer such a matching service.  If so, make sure your students are aware of it.

Answers again here will vary greatly according to what sites your students visit.

3. Using Interlibrary Loan

Interlibrary loan and searching for articles on the Web are necessities for your students today.  Libraries are scaling back in their offerings of paper-based documents in favor of providing online services.

This would be a good time to have your school librarian come in and demonstrate how to use your school’s services.

Answers will vary according to the sites your students visit and your school’s service offerings in this area.

ETHICS, SECURITY & PRIVACY

1. How Secure Is Your Personal Information?

This project is good for a class discussion and debate.

In it, your students will consider (1) if they would provide information to a business that had been broken into, (2) who has responsibility to ensure that break ins don’t occur, and (3) who should be responsible for monitoring bug reports of software failures.

Most of your students will have never considered the above issues.  So, it’s important that you spend some time here informing them of the all the vulnerabilities and break ins that do occur.

There are no right or wrong answers for this project. 

2. CRUD – Defining Who Can Do What with Database Information

In this project, your students will complete a table determining who has what abilities with respect to their information at your school.  Below, we’ve provided our generalized answers.  Those answers will vary somewhat according to how your school operates.

	
	You
	Other Students
	Your Instructor
	Your Advisor
	Registrar’s Office
	Financial Aid

	Name
	R
	R
	R
	R
	CRUD
	R

	Phone
	CRUD
	
	R
	R
	CRUD
	R

	E-mail address
	R
	R
	R
	R
	CRUD
	R

	Major
	R
	
	R
	CRUD
	CRUD
	R

	GPA
	R
	
	R
	R
	CRUD
	R

	Family income
	R
	
	
	
	
	CRUD

	Parking violations
	R
	
	
	
	CRUD
	R

	Checked out books
	R
	
	
	
	CRUD
	R

	Classes
	CRUD
	
	R
	R
	CRUD
	R

	Grades
	R
	
	
	R
	CRUD
	R


ON THE WEB

1. Using Webopedia to Learn More About Technology
Webopedia (www.webopedia.com) is a great resource on the Web for finding basic information about any technology term.

We highly recommend that you show it to your students.

Answers here will vary greatly according to such things as how well your students prepare for class, how you augment the material in the text, and so on.

The primary focus of this project is to alert your students to the value of Webopedia.

2. Researching Data Warehouses and Data-Mining Tools

There are many good data warehouses and data-mining tools available commercially.

We’ve provided your students with links to many sites of data warehouse and data-mining tool vendors.

· For those, we would make the following observations:

· BusinessObjects is good, but complicated to learn and use.

· SAS – provides the best statistical tool set for data mining.

· Cognos – the leader in this market.

· Informatica – number 2 in this market, but has the best overall data-mining tool set.

· Brio – primarily a query-and-reporting tool set.

3. Finding a DBMS for your PDA

DBMSs are finding their way to PDAs.  And it makes sense – as people want more information stored on their PDAs, that information must be logically organized with the appropriate relationships.

At the time we created this project, PDA DBMSs were just surfacing.  So, we can’t provide answers to many of our questions.

However, by the time you assign this project, your students should be able to complete a fairly detailed analysis of PDA DBMSs.

4. Researching Database Security

Database security is important and many Web site discuss the issue of database security.

So, your students should be able to find many sites.

We like:
AntiOnline
Attrition’s List
Happy Hacker
Insecure
Net Security
5. Finding a Free DBMS

This project is more suited for your technical students and students who like to dabble in free software just to see what it can do.
There are a number of free DBMSs out there including LEAP, Xbase, and Sav Z DBMS.

Most are relational DBMSs.

None seem to compare well to the commercially-available DBMSs such as Access and FileMaker.

GROUP ACTIVITIES

1. Evaluating Popular Personal DBMSs
In this project, your students will build a table that compares various features of seven well-known personal DBMSs.  Below are our answers as of July 2003.
	
	Alpha Five
	askSam Pro
	FileMaker Pro
	Microsoft Access
	My-Database
	Paradox
	Quick-Base

	Version number
	5
	5
	6
	2002
	6.0
	10
	N/A

	Security (passwords)
	Y
	Y
	Y
	Y
	N
	Y
	Y

	SQL support
	Y
	N
	Y
	Y
	N
	Y
	N

	Export to HTML
	N
	Y
	Y
	Y
	N
	Y
	Y

	Mail merge
	Y
	Y
	Y
	Y
	Y
	Y
	Y

	Relationships
	Y
	N
	Y
	Y
	N
	Y
	Y

	Report wizard
	Y
	N
	Y
	Y
	N
	Y
	N

	Form wizard
	Y
	Y
	Y
	Y
	N
	Y
	N


2. Digging for Databases

This is a good project to get your students thinking about and exploring the number of databases they interact with only a daily basis.

Your students will search around campus for different types of databases in use.

As such, we can’t provide any answers here.

3. Defining the Structure of a Data Warehouse

This is a good project in which your students will evaluate an Excel file of information and then determine what information from it they would need in a data warehouse to make different types of decisions as well as any other information they would need.

You can find Housing.xls on the Web site for this text (www.mhhe.com/i-series).

It contains the following information on housing sales:

· Lot # - unique community identifier within each project
· Project # - unique project number

· Asking Price

· Selling Price

· Listing Date

· Selling Date

· Sq Footage

· Num Baths

· Garage (number of cars)

· View (mountain, open space, etc)
a. Define which dimensions of information would be important to a real estate agent trying to determine which type of houses to sell.

· All information except for the community identifier would be important.

· The most important would be selling price as compared to the time it takes to sell the home (selling date minus listing date).  This gives the most insight into average daily commission.

b. Define which dimensions of information would be important to a new housing developer trying to determine which type of houses to build.

· Project # - to illustrate how other builders have faired in selling homes

· Ask price to sell price ratio

· Time to sell the home (selling date minus listing date)

· Sq footage – size of home

· Num baths – which seems to sell best

· Garage – which seems to sell best

· View – which seems to sell best

c. Define which dimensions of information would be important to a bank trying to determine how to create loan packages for people buying those homes.

· Primary - Sq footage as compared to selling price (price per square foot)

· Other information would also be helpful including knowing the types of loan packages that people opted for in the various home purchases.  This information is not available in the workbook.

Department





Instructor





Course





has





delivers





offers





Instructor





offers





Course





Department





delivers





has





delivers





has





Instructor





offers





Course





Department





delivers








PAGE  
10.1

