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Chapter Approach

Chapter 10 explores databases, including database theory, data management tools, database design, and query languages. 
· Section A defines basic database concepts and terminology, such as fields, records, and relationships.
· Section B focuses on database tools, which range from simple word processing software to database management software to sophisticated database servers.
· Section C examines how to design relational databases, while Section D covers SQL, one of today’s popular database query languages.
· The TechTalk at the end of the chapter discusses data analysis, the process of interpreting information to discover patterns and trends. 
· The Issue discusses whether we should take advantage of database technology that makes it easier to access information that was once private.
· The Computers in Context section deals with medicine. 
· The Course Lab for this chapter gives students practice in working with database software.
Chapter Notes

Try to set up a computer in your classroom that has access to the Internet. Make sure it has word processing software and database software such as Microsoft Access installed. You can use the sample database in Access to illustrate basic concepts such as fields and records, and to show SQL. Also install a projection system to this computer so that you can demonstrate database concepts in class.
Section A: File and Database Concepts
Databases and Structured Files
This section defines a database. Key terms include structured file.

Discussion topics include:

· A database is a collection of information, typically stored as a computer file. 
· Students should be able to identify databases that are not computer files, such as card files, address books, and Rolodexes. 
· What is a structured file? A structured file is similar to these types of databases because it uses a uniform format to store data for each item in the file.
· Introduce WebMusic, a fictitious music store on the Web. It is an example that continues throughout each section. Based on the description of WebMusic on page 514, work as a class to list the kinds of data WebMusic maintains.
Fields
This section defines fields. Key terms include field, field name, variable-length field, and fixed-length field.
Discussion topics include:

· Fields. Students should understand that a field contains the smallest unit of meaningful information. Each field has a unique field name. 
· Field length. Use Figure 10-2 to show the difference between a variable-length field and a fixed-length field. When designing a database, sometimes the length of a field is immediately apparent (e.g. date or time fields), at other times the decision is a subjective one. Mention to students the pros and cons of limiting fields (such as a LastName field) and of allowing unlimited field lengths. 
· Ask students to cite cases for WebMusic in which it would be wise to limit fields to a maximum length, and other cases when leaving a field length unlimited would be most appropriate. Relate the terminology of fields, records and files to the structure of data discussed earlier in the text.
Records
This section explains records. Key terms include record type, and record occurrence.
Discussion topics include:

· In database terminology, a record refers to a collection of data fields, and each record stores data about one entity—a person, place, thing, or event.

· What makes database files different from word processing or spreadsheet files is that the data is organized into records. Use Figure 10-3 to show how Microsoft Access displays records in a database file.
· A higher-level concept in this section is the distinction between a record occurrence and a record type. A record occurrence is a particular instance of a record that contains data describing an entity. You can use as an example an occurrence of an inventory record that contains data such as Brand New Day, $17.95, Sting. A record type is the general record format — a form that contains blanks for data, but no actual data. Figure 10-5 illustrates the difference between a record occurrence and a record type. 

Relationships and Cardinality
This section introduces relationships and cardinality. Key terms include flat file, one-to-many relationships, many-to-many relationships, one-to-one relationship, and entity-relationship.
Discussion topics include:

· What is a flat file? A data file that contains only one record type is a flat file. 
· Contrast flat file with database. A database can contain many record types. This allows a database to create relationships, associations between data that is stored in different record types.

· One practical difference between a flat file and a database is the facility with which the computer can combine data from different record types (or files). Figure 10-6 shows how the customer information stored in one record relates to the records for each of that customer’s orders. 
· Cardinality refers to the number of associations that two record types can have. The three different relationships are one-to-one, one-to-many, and many-to-many. Figure 10-7 shows an ER diagram where the data structure contains rectangles that represent entities (record types) and lines that represent relationships.


Hierarchical, Network, Relational, and Object-Oriented Databases

This section introduces these database models. Key terms include node, root node, parent node, child node, network set, owner, member, table, tuple, and attribute.
Discussion topics include:

· Use the easiest models first. Your students will probably find it easy to grasp the basic concepts behind the hierarchical and network database models. You can use Figures 10-8 and 10-9 to illustrate these models. 
· More difficult are the relational and object-oriented models. You will probably want to use Figures 10-10, 10-11, 10-12 for a detailed walkthrough of relational and object-oriented databases. In Figure 10-12, note the following:

· Class (Orders)

· Objects (Phone Orders, Web Orders)

· Attribute for objects (Order Number, Phone Number, etc.)

· Methods (Enter order information, etc.)


Quick Quiz
1. Each field has a unique ______ name that describes its content.
2. True/False: In database jargon, a relationship is an association between data that is stored in different record types.
3. Of the four types of database models used today, which is the simplest model in which to arrange record types as a hierarchy?

a. Network

b. Object oriented

c. Hierarchical
d. Relational


Quick Quiz Answers

1: Field

2: True

3: C


Classroom Activity
Have the students create lists of field names for a personal database.  Is more than one table needed to organize the fields?  For example, a telephone database, music database, recipe table?  Within each of these tables there could be common fields like the name of the person who gave you the CD or recipe.

Section B: Data Management Tools
Data Management Software
This section introduces data management software. Key terms include data dependence and data independence. 
Discussion topics include:

· What are the simplest data management tools available? Discuss personal organizers, and other simple applications that let users keep small numbers of records. Some is available as shareware.

· You can also create a flat data file using tables in a word-processing program, such as Microsoft Word, or a spreadsheet program, such as Microsoft Excel.
· Custom software is specially written for a particular file. The software and data are dependent on each other (if you change the data or file structure you must also change the program). This approach is fairly costly compared to other approaches.

· One goal for databases is that they have data independence; that is, they separate data from the programs that manipulate the data. Custom software often suffers from data dependence, which results in data that is difficult to modify.
Database Management Systems
This section introduces database management systems. Key terms include DBMS, XML DBMS, OODBMS, RDBMS, database client software, database server software, and distributed database.

Discussion topics include:
· What are database management systems? They use generalized data management software to manage the data in one or more related files. Database management software generally supports one of the four database models, but most common today is database management software that supports the relational database model. Use Figure 10-17 to show an example of Microsoft Access, an entry-level DBMS, or demonstrate Access in class.
· Database server software. Whereas an entry-level DBMS is designed for personal and small business use, database server software is designed to manage billions of records and several hundred transactions per second. Ask students to identify the types of data that are best suited for an entry-level DBMS, and those best suited for database server software.


Databases and the Web
This section explains some of the technology for accessing databases over the Web. Key terms include static Web publishing, dynamic Web publishing, server side program, and XForms.

Discussion topics include:
· Web-enabled database tools give users the advantages of database management combined with access to the World Wide Web. These tools are a particularly useful resource for e-commerce. 
· Web sites can provide access to databases through static Web publishing and dynamic Web publishing. Use Figures 10-20 and 10-21 to compare these types of Web databases.
· Forms. Visit a Web site that uses forms, such as Expedia.com or Travelocity.com. Refer to page 528 and explain the process the Web site uses to display the form and send the form data to a database. 
· Server-side programs. Students should know the purpose of server-side programs and the tools used to create them. Use Figure 10-22 to illustrate the process of running a server-side script.


XML Documents
This section introduces XML documents and their role in Web databases. 

Discussion topics include:
· XML is a markup language that allows you to incorporate field tags, data, and tables in a Web document. XML helps organize data in context, as shown in Figure 10-24. 
· An XML document can also contain structured data organized into fields and records, replacing a traditional database. In other cases, you can store data in a relationship database and use server-side software to generate XML documents for exchanging data on the Web. See Figure 10-25 to discuss this process.

Quick Quiz
1. Database ______ software allows any remote computer or network workstation to access data in a database.
2. True/False: An OODBMS allows you to create, update and administer a relational database.
3. The script that can get user input, run queries, and display query results is _________.
a. ASP
b. CGI
c. PHP
d. HTML

Quick Quiz Answers

1: Client

2: False

3: A


Classroom Activity
Have students browse the Internet and find database management software. Have them list price and system requirements as well
Section C: Database Design
Define Fields
This section focuses on the mechanics of database design, beginning with more about fields. Key terms include database structure, primary key, data type, real, integer, date, text, memo, logical, and hypertext data types, BLOB, computed field, case sensitive database, field format, field validation rule, and lookup routine.
Discussion topics include:
· What kind of data do you want to store? Explain to students that you start by determining what data you want to collect and store. Then you organize that data into fields, breaking data when appropriate. Use Figure 10-27 to illustrate the benefits of breaking data into fields.
· Data types. Use Microsoft Access, if possible, to illustrate. Use Table Design View to show where you define a data type in Access, and demonstrate the information Access provides about the data types. 
· Validation rules. You also use Table Design View to set rules that can help to prevent data entry errors. For example, show how you can make a field case sensitive, follow a certain field format, and use a lookup list or field validation rule.

· Assign students the task of designing and developing a simple database. For example, they could create a database of their CDs or address book, or one used by a fictional business (not WebMusic). Their first task is to list the data they want to maintain in the database.  Stress that the order of fields is not important.
Normalization
This section explains normalization. Key terms include data redundancy. 
Discussion topics include:
· Goals of normalization. Eliminating data redundancy as part of the normalization process will make it easier to update a file, and specifying a range check to limit the range of valid entries will make it more difficult for data entry errors to occur.

· The next step in designing a database is to group the fields into tables, considering that you want to avoid data redundancy. Also identify any relationships among the tables. 
· Have students organize their fields into two or more tables for their database, further refining them, if possible, as shown in Figure 10-34. Then they should enter a few records in each table.  Does the student have any fields that need to be in both tables?  
Organizing Records
This section introduces the organization process. Key terms include sort order, sort key, and database index. 
Discussion topics include:
· Sorting. One powerful feature of databases is that they can present data in various ways depending on how their tables are sorted or indexed.
· The sort order is the order in which records are stored on disk. Databases work more efficiently when their data is sorted. A sort key usually determines how the records are sorted. For example, a table can use the record number as the sort key, and then store the records in numerical order.

· A database index contains a list of keys, and each key references the record that contains the rest of the fields related to that key. Use Figure 10-36 to illustrate this concept. Unlike a sort order, the index is not related to how the records are stored on disk. Tables are usually indexed by any fields that are commonly used as search fields, such as Customer Name, not an arbitrary record number.
· Have students identify sort keys and index fields for their database.  
Designing the Interface
This section discusses the need for a good interface.

· Explain that the database interface is the window into which users will enter data.  For students interested in programming, mention Visual Basic as the language used to create User Interface forms.

· Keep the user in mind. A well-designed user interface for a database is clear, intuitive, and efficient. The order of the fields should make sense for the user of the database, not the designer. 
· The design should also make clear which entry box corresponds to which label. The labels themselves should be meaningful and informative, even providing instructions for how to complete a field.
· Show examples of database interfaces, if possible, and ask students to evaluate them. If you don’t have access to a variety of database, use Figures 10-37 and 10-38, which show the same data entry screen designed in two ways. 
· Have students sketch the design of a data-entry form for their database, or ask them to use the Form Wizard or Form Design View in Access to create a data-entry form.
Designing Report Templates

This section discusses reports and report templates. Key terms include report generator. 

Discussion topics include:
· A report generator in a database helps you create the reports. 
· You can design report templates that select the best presentation format. 
· Using the sample report described on page 542 and presented in Figure 10-39, have students sketch a report for their database, or ask them to use the Report Wizard or Report Design View in Access to create a simple report.
· Like forms, reports should also be designed with the user in mind. Use the list on page 543 to identify the hallmarks of a well-designed report, and then evaluate database reports. You might evaluate the reports the students created, ask them to find examples of reports on the Web, or bring in strong and weak examples yourself.

Loading Data
This section discusses the ways you can load data into a database.

Discussion topics include:
· Demonstrate how to import a flat file into an Access database. You could also show how to use data created in other programs, such as a Word table or an Excel spreadsheet, in an Access database. Demonstrate the import and export features of Access in class.
· Entering data can be tedious and cumbersome. To avoid data redundancy and errors, you can use an importing and exporting tool.  Discuss the linking relationship between programs when using the import feature.
Course Lab: The Course Lab 10-C “Working with Database Software” deals with issues that relate to this section of the textbook. You might want to go through the lab during class time if you have a computer with a projection device. Or, assign this lab for students to do on their own.

Quick Quiz
1. Fixed length fields that hold character data, such as people’s names, should be assigned _______________ type.
2. True/False: A computed field is a calculation that a DBMS performs during processing, and then temporarily stores in a memory location.
3. If the data exists electronically in another type of database file or in flat files, it is usually possible to transfer the data using __________.
a. Custom-written conversion routine
b. Import routine
c. Export routine
d. All of the above

Quick Quiz Answers

1: Text data
2: True
3: D

Classroom Activity
Have students define a list of fields, organize the records, and remove any redundancy.  Design an input screen and enter five records.
Section D: SQL

SQL Basics
This section introduces SQL (Structured Query Language), which allows you to use English-like commands to query or extract data from a database. Key terms include SQL query and SQL keywords. 
Discussion topics include:

· A SQL query is a command that retrieves certain information from a database. For example, the query SELECT * FROM Employee where Gender = 'F' would select records for all female employees.
· Use examples. Take time in class to dissect a SQL statement like SELECT * FROM Employee where Gender = 'F' so students understand how that statement works to select certain records.  Explain that queries allow you to lookup or search for specific data in the database.  
· Keywords. Students should be familiar with the SQL keywords listed in Figure 10-42. In addition, they should be familiar with USE, FROM, and INTO.


Adding Records
This section discusses how to add keywords with SQL.

Discussion topics include:

· SQL statements using the keyword INSERT add data to a database. Refer to Figure 10-43 for an example of an INSERT statement and how it relates to the WebMusic database.
· Access example. You can use the SQL feature in Access to show students how to construct an INSERT statement. Use the sample Northwind database in Access and add a record to one of its tables.

Searching for Information
This section provides an introduction to searching for information with SQL. Key terms include Boolean operators.

Discussion topics include:

· SQL statements using the keyword SELECT to search for a record or group of records. Dissect the statement SELECT CDName, CDCover FROM CompactDisks WHERE ArtistName = ‘Natalie Merchant’ as an example of a SQL SELECT statement.
· Boolean operators. SQL can also perform more complex searches using Boolean operators, which students might be familiar with from searching the Internet. A key to success is structuring focused queries. Reviewing Boolean logic (and, or, not) helps students create focused queries. Consider spending class time reviewing examples of the appropriate use of these operators.

Updating Fields
This section describes how to use SQL to change records in a database. Key terms include global update.
Discussion topics include:

· SQL statements using the UPDATE keyword change the records in a database (if you have the right to do so). Analyze the sample UPDATE statements on page 551 to see how the first one reduces the number of CDs in stock. The second UPDATE statement performs a global update.

Joining Tables
This section describes how to use SQL to retrieve information from more than one table at once.

Discussion topics include:

· In SQL terminology, creating a relationship between tables is called joining tables. Use Figure 10-46 to show an example of two tables that have a relationship. Students should know how to use the SQL JOIN command to join and access the data in more than one table. Figure 10-47 shows the JOIN command used with other SQL commands.
Student Edition Lab: Refer students to the New Perspectives Web site for a Student Edition Lab called “Advanced Databases.”

Quick Quiz
1. The client software collects input, then converts it into a(n) _____ query, which can operate directly on the database to carry out instructions.
2. True/False: The SQL command that adds data to a table is the ADD command.
3. Using the following SQL code:
SELECT INVName FROM InventoryDisks

WHERE (ProductName = ‘Shirt’ AND ProductPrice < 100.00)
The outcome will produce the following data :
a. Shirt, 150.00
b. Skirt, 100.00
c. Hat, 125.00
d. Shirt, 99.00

Quick Quiz Answers

1: SQL 

2: False
3: B

Classroom Activity
Have students design a query and a report using the design view.  Then students should view the SQL code and review each statement.
TechTalk

Data Analysis
The TechTalk discusses data analysis, the process of interpreting information to discover trends and patterns. Data analysis can produce summaries, predictions, and classifications to help you make decisions. Relate data analysis to decision support tools discussed in Chapter 9.
Based on the examples given on page 553, ask students to provide other examples of how data analysis could help businesses make decisions. 
Also refer to the example of data mining discussed on page 555 and Figure 10-49 and see if students can provide examples of an OLAP system.

Issue

Privacy?
Privacy is an issue about which many individuals have strong feelings. As a way of demonstrating to your students the pros and cons of database information on the Web, ask them to brainstorm two lists: one of all the ways in which collected information can benefit both the user and the general public, and the other of ways in which personal information on the Web can be harmful. What most concerns your students with regard to the issue of personal privacy?  What guidelines should the government and private businesses and agencies adopt to safeguard the rights of computer users, as well the interests of industry and research? 
Computers in Context
Medicine
Discuss the role of computers in the medical world, and how they are used both for diagnostic purposes and for record keeping. Are any of your students studying for careers in a medical field? Ask them about their experiences and what they’ve learned. 
Chapter Discussion Questions

1 Provide some examples of simple databases (which are not necessarily computerized) and more complex databases (which probably are computerized). What advantages does organizing data like this provide? What are the advantages of computerizing a database? What are the disadvantages?

2 What types of data management tools have you already used? For example, have you used a PDA to organize the addresses of your friends and family? What features made it particularly easy to find information? What features made it difficult to enter or retrieve information?

3 Consider a database that you’ve used, such as a form on the Web. Did the database prevent you from entering inaccurate data? Did the designer of the database use any other techniques that you’d like to employ in a database?

Key Terms

	Attributes
	Each column of the table equivalent to a field

	BLOB
	Binary large object is a collection of binary data that is stored in a single field of a database

	Boolean operators
	Search operators

	Cardinality
	Refers to the number of associations that can exist between two record types

	Case sensitive database
	Where uppercase letters are not equivalent to their lowercase counterpart

	Child node
	Can only have one parent node or record type

	Computed field
	A calculation that a DBMS performs during processing

	Conversion routine
	Converts data from its current format into a format that can be automatically incorporated into the new database

	Data analysis
	Refers to the process of interpreting existing information to discover trends and patterns

	Data cube
	Three-dimensional model of the data in a database

	Data dependence
	Refers to the undesirable situation in which data and program modules are so tightly interrelated that they become difficult to modify

	Data independence
	Separating the data from the programs that manipulate the data

	Data mining
	Refers to the use of statistical tools for automated extraction of predictive information from large databases.

	Data redundancy
	The amount of data that is repeated or duplicated in a database

	Data type
	Specifies the way data is represented on the disk and in RAM

	Data warehouse
	Collection of information organized for analysis

	Database
	Collection of information

	Database client software
	Allows any remote computer or network workstation to access data in a database

	Database index
	Contains a list of keys, and each key provides a pointer to the record that contains the rest of the fields related to that key

	Database server software
	Designed to manage billions of records, and several hundred transactions every second

	Database structure
	The arrangement of the fields, tables, and relationships in a database

	Date data type
	Used to store dates in a format that allows them to be manipulated, such as when you want to calculate the number of days between two dates.

	DBMS
	Database management system

	DELETE
	Command word to remove a record from a table

	Distributed database
	A database is stored on different computers, or different networks, or in different locations

	Dynamic Web publishing
	Process that generates customized Web pages as needed, or “on the fly”.

	Entity-relationship diagrams
	Diagramming technique to graphically display relationships between record types

	Field
	Contains the smallest unit of meaningful information, so you might call it the basic building block for a structured file or database

	Field format
	A “picture” of what the data is supposed to look like when it’s entered

	Field name
	Unique name that describes its contents

	Field validation rule
	A specification that the database designer sets up to filter the data entered into a particular field

	Fixed-length field
	Contains a predetermined number of characters

	Flat file
	Data file that contains only one record type 

	Global update
	Changes the data in more than one record at a time

	Hierarchical database
	Record type is referred to as a node or “segment”

	Hyperlink data type
	Stores URLs used to link directly from a database to a Web page

	INSERT
	SQL Command which adds your data to the table

	Integer data type
	Data that is a whole number

	JOIN
	SQL command allow you to temporarily join and simultaneously access the data in more than one table

	Joining tables
	creating a relationship between tables

	Logical data type
	Used to store true/false or yes/no data using minimal storage space

	Lookup routine
	Validates an entry by searching for the same data in a file or database table

	Many-to-many relationship
	Means that one record in a particular record type can be related to many records in another record type, and vice versa

	Member
	Roughly equivalent to the child records in a hierarchical database

	Memo data type
	Provides a variable-length into which users can enter commands

	Multidimensional database
	Provides built-in methods to display and store data in a multidimensional structure

	Network database
	Allows many-to-many relationships in addition to one-to-many relationships

	Network set
	Related record types

	Node
	A record type in a hierarchical database

	Normalization
	Minimizes data redundancy reducing storage space and increasing processing efficiency

	Object-oriented database
	Stores data as objects, which can be grouped into classes, and defined by attributes and methods

	OLAP
	Online analytical processing, most advanced data analysis method

	One-to-many relationship
	When one record is related to many records

	One-to-one relationship
	When one record in one record type can be related to only one record in another record type

	OODBMS
	Object-oriented database management system used to optimize the object-oriented database model

	Owner
	Similar to a parent record in a hierarchical database

	Parameter
	Technical jargon that refers to the detailed specifications for a command

	Parent node
	Can have more than one child node

	Primary key
	A field that contains data unique to a record

	RDBMS
	Relational database management system that allow you to create, update and administer a relational database

	Real data type
	Data that is formatted to include decimal places

	Record
	Refers to a collection of data fields

	Record occurrence
	Record that contains data

	Record type
	Each kind of record

	Relational database
	Stores data in a collection of related tables

	Relationship
	An association between data that’s stored in different record types

	Report generator
	A software tool that provides the ability to create report templates for a database

	Report template
	Contains the outline or general specifications for a report

	Root node
	Top node in the hierarchy

	SELECT
	SQL command that allows you to query for a particular record or group of records

	Server-side program
	Resides on the Web server and acts as an intermediary between your browser and a DBMS

	Sort key
	One or more fields that are used to specify where new records are inserted in a table

	Sort order
	The order in which records are stored on disk

	SQL
	Structured Query Language is a database query language

	SQL keywords
	SQL query language collection of special commands

	SQL query
	A sequence of words that can operate directly on the database to carry out instructions

	Static Web publishing
	Simple way to display the data in a database by converting a database report into an HTML document which can be displayed as a Web page by a browser

	Structured file
	Similar to a card file or rolodex because it uses a uniform format to store data for each person or thing in the file

	Table
	A sequence, or list of records

	Tuple
	Each row of a table, equivalent to a record

	UPDATE
	SQL command to change the data in some or all of the records

	Text data type
	Data that is formatted for a fixed-length field that holds character data such as names

	Variable-length field
	Expands to fit the data entered, up to some maximum number of characters

	XForms
	Provides an alternative to HTML forms

	XML DBMS
	Optimized for handling data that exists in XML format




































































