Chapter Ten: Database

The main objectives to this chapter are 1. Data, Information, and DBMS; 2. Data Integrity, 3. Qualities of Information; 4. Hierarchy of Data; 5. Maintaining Data; 6. File Processing Versus Database (Flat Files versus DBMS); 7. DBMS; 8. Relational, Object-oriented, and Multi-dimensional Database Models; 9. Web Databases; 10. Database Administration.; 11. the Relational and Boolean operators; and 12. The Types of Fields
Database software: Database software has a much lower rate of use; it is about 60 percent.  Database software is used to organize information about people, places, or things. A phone book is an example of a database; it shows the names of people in alphabetical order and therefore, is easily searched.  A user can also easily ask questions of the data. An example might be to ask for a report showing all of your clients who live in New York or Boston, but not Atlanta. Another example might be to ask to see all of the clients who are past due on their accounts. 

Your text will use the term databases when they are actually talking about a type of database program called a DBMS. DBMS stands for data base management system. Access, the program you will be working with is a DBMS, as is Oracle, Paradox, FoxPro, dBase IV, and other programs that are used in the business world to organize data. While it is true that if you learn the program Word, you can then easily use WordPerfect or learn the program Excel, and easily learn Lotus 1-2-3, it is not true about database software. Although some of the concepts are the same between programs, how to use them differs. If you learn Access, this does not make you able to easily use Oracle or FoxPro. That is most likely the reason that a few number of people list database software as a program that they know well. 

We choose to introduce you to Access because it is the program most commonly used in the business world for small businesses and departments. However, realize that you should also learn how to use other popular database programs (like Oracle), especially if you are thinking of becoming a database administrator. The IFSM degree is set up to prepare students for the positions of systems analysts, information managers, information security professionals, and database administrators.
Realize that this section of the class will only introduce you to the wonders of using a DBMS. To learn more about databases in general, you should take IFSM 410. IFSM 410 covers Access in greater detail, and introduces using the program as a programming tool. IFSM 411 gets into SQL, which stands for structured query language. Students taking IFSM 411 will use another database program called Oracle.

1. Data, Information, and DBMS

You already know that data is what is put into the computer to be processed. Data can include words, numbers, sounds, images, and video.

Once the data has been processed it is called information.  Information is organized, meaningful, and useful.

A database is a collection of data organized in a manner that allows access, and retrieval, and use of that data. I previously mentioned that a phone book is a good example of a database. The white pages are organized by the last name and then within the last name by first name. If there are two customers having the same name, the information is then organized by address. The yellow pages creates categories of types of businesses. Each of those categories is in alphabetical order and within each category; the businesses are listed in alphabetical order by name of business.

2. Data Integrity

The integrity of the data means that you can trust the data. The phrase GIGO (garbage in garbage out) is referring to the fact that if the data that has been entered into a database is incorrect the reports generated by the database will also be incorrect. If the data entry is flawed, the database can not be trusted. 

3. Qualities of Information
For information to be valuable the information must be accurate, verifiable, timely, organized, accessible, useful, and cost-effective. You can see a description of these items on page 516 of your textbook.

4. Hierarchy of Data

The hierarchy of data is described on pages 517-519 of your textbook. While I am not telling you to not read this information, I would prefer that use this hierarchy (and the definitions) that I show you below. There is a good picture of the database labeled with the different items shown to you on pages 518-519.
Character – one byte – smallest unit of meaningful data to a human

Data item – One piece of data in a database. This is not necessarily one word. In an address field, the words 123 Main Street are considered the data item.

Field – The type of data in a database. The fields would be the columns in a database. The user may have as many fields as he needs to the limits of the computer’s memory. A typical address would consist of 9 fields: Title, Last Name, First Name, Company, Street, 2nd Street, City, State, Zip Code. The more you break up the data into separate fields, the easier it is to work with the database. I could ask to see a report showing me the people who live only in Paris and London. The Key Field (or Primary Key Field) is the field used to link databases together. The key field must hold unique data. Since every person has a unique social security number, this is often used as a key field.

Record – One person's, place's, or thing's information

Database – One collection of information about a subject

File – A collection of meaningful information or databases that are related


The database table called Customers

	Last Name
	First Name
	Date of Invoice
	Price
	Deposit
	Balance Due
	First Time Customer

	Smith
	Sue
	12/25/99
	15.00
	5.00
	10.00
	Y

	Brown
	Bill
	11/16/99
	25.00
	0
	25.00
	N

	Jones
	Jill
	12/02/99
	54.50
	20.00
	34.50
	N



5. Maintaining Data

Data maintenance is also called updating the database. This is something that needs to be done periodically. Depending on the size of the business a company might update the database daily, weekly, or even at different times in the period of one day. There are three things that one does that update a database. One is adding records. You add records to a database when you add new entries to be made. The second is changing or editing the records. .An example of needing such a change would be somebody having a new address, a new phone number, or a new job title. The third thing is deleting records. You would delete records when people leave the company.

Validating the data is the process of comparing the data with a set of rules or values to find out if the data is correct. The database administrator can actually set up a number of validation rules within the structure of the database. Some of these things are listed on page 523. Examples are shown in the table, figure 10-8 on the same page. These are doing an alphabetic/numeric check, a range check, a consistency check, a completeness check, and the use of a check digit. These types of a validation rules are created by the database administrator when the database is created. They are not considered a part of maintaining a database. The maintenance of the database is usually handled by a data clerk.  

Sort – to organize data into alphabetical or numerical or data order. Sorting can be done in ascending or descending order. Ascending order is from A to Z or low to high numbers or dates. Descending order is from Z to A or from high to low numbers or dates. 

6. File Processing Versus Database (Flat Files versus DBMS)

I said that the databases being shown to you in your textbook are called DBMSs. Then what other type of database software is there? The other type of database program is called a flat file database. Flat file database programs only allow the user to open one database at a time. The terms file and database become synonymous. If, for example, I created a database called IFSM 201 that held my student data (SS#, Last Name, First Name, Q1 Grade, Q2 Grade, Q3 Grade, and Q4 Grade, I could open that database and sort it into alphabetical or numerical order or ask it to show me reports like how many students have a Q1 Grade average higher than a “C”. If I wanted to have another database file for my CMST 385 class, I would have to create another database. The CMST 385 class could have similar types of data, with different student names and grades. I could open it and ask the same questions or sort it the same way. What I could not do would be to open both files and try to ask it to show me how many students from both classes have better than “C” averages. Each file is separate. When I open one, I can not open the other.

There are reasons that a company might purchase a flat file database program. One of these is that the company might only need to look at data files separately from each other. I truly never do ask how many students from all of my classes have a “C” or better. Each class is completely separate. Another reason is that the software itself is cheap or even free. If you have Lotus 1-2-3 or Excel, you have, built into the spreadsheet program, a flat file database program. In fact, the 1-2-3 in Lotus means 1, it does spreadsheet, 2, it does analytic graphing, and 3, it does database. Excel just copied Lotus 1-2-3. The Works program is an integrated package, having word processing, spreadsheet, flat file database, and communications capability. Another flat file program is called dBase III. It is still used to this day by companies wanting to have the advantage of a flat file system. The software program itself is small. The entire DBase III program fits on one floppy disk. Being that it is small, this means that it can be installed and run on an older computer system. It needs a lot less hard drive space and memory. Realize that many companies, worldwide, do not have the latest computers.




Each of these files must be opened separately, even though they share some of the same data. You could open Client Names and ask to see all clients who live on Center St or put it into alphabetical order or ask to see who purchased item # 101. You could open Purchases to ask to see prices over $50 or to put item # in sorted order. You could not get one report showing the client’s name, the street, the item, the price, and the item#.

A company purchases a DBMS to gain the ability to work with more than one file at a time. Also known as relational databases, they have the ability to show relationships between databases and files. One file may consist of one or more databases.



The file name is My Store and it has three databases named Client Names, Purchases, and Inventory.
This DBMS has three tables. A table is synonymous with a database. I could ask to see one report showing me the Client’s name, the Item, the Item # and the Retail price. In order to link the three tables together, each must share a common field, the key field. In this case, that key field is Item #. A key field, also called a primary key field is the field used to link databases together. The key field must hold unique data. Since every person has a unique social security number, this is often used as a key field.
The advantages of using a DBMS are shown to you on page 525. These advantages are reduced data redundancy, improved data integrity, shared data, easier access, and reduced development time. Disadvantages of using DBMS's are that they are expensive, they take quite a lot of hard drive space and memory, and the learning curve is much higher.

7. DBMS

Many of the items listed in the section that database management system that starts on page 526 of your book could also be true if you are discussing a flat file database. For example a data dictionary is included in both types of programs. The picture of the data dictionary shown on page 527 is a sample of the Access database. Access calls this the design view; it is also known as the structure of the database. We call it the structure because it is like the skeleton of the human body and holds the rest of the body up. The database designer creates the structure of the database and makes the decisions about what the field names will be called, what data type the data will be for those fields, and other properties including the field size, formatting, default values, and other validation rules. The database administrator can add or remove these fields from an existing database.

File retrieval and maintenance is done if you are using a DBMS or flat file database. We've discussed file maintenance already. File retrieval is the key to using a database program. You use a word processing program because of your ability to edit.  You use a spreadsheet program because of the ability to have what-if analysis. You use a database program because you want to query the data. To query the data means to ask questions based on certain criteria. The answers to the questions are shown to you in the form of a report. You can then choose to read the report, save the report, and/or print the report.

There are two ways the databases allow one to create a query. The first is called QBE (query by example). QBE allows users to use drop down choices and is very easy to use. Using QBE is transparent. When you use a QBE to query a database, the underlying operations are transparent to you. Access uses QBE. See the QBE query and the resulting report on page 529, figures 10-14a and 10-14b.

The second type of query that you can use is called SQL which stands for structured query language. Structured query language has a higher learning curve and the query itself looks like a line of programming code. The Oracle database uses SQL. See the SQL query and the resulting report on page 534, figures 10-21a and 10-21b.

All types of database programs allow you to create reports. The programs have report generators that allow users to design how report will look on the screen. Users use reports to show selected data from a database. For example, if I had a database that had fifteen different fields I might create a report that shows only five of these fields on the screen. You can make the report looked like anything you'd like to using either a report wizard or the report generator. You can then use the report on screen or print it. A sample Access report is shown on in figure 10-16 on page 530.
All database programs have some level of data security. The database administrator can set access levels for reading and or writing to a database or set access to specific fields in the database. DBMS's usually have a higher level of security than flat file databases.

All databases need to be backed up just as you back up all your important information. Many database programs have built in backup utilities. Databases that are used by organizations that have offices and different physical locations have a feature called replication that will automatically add new information entered or any updating so that all users in the organization and see it. A large scale DBMS like Oracle does automatic backups. If by some chance the database gets deleted or damaged, a log which has been created to list the activities that have been done to the database will help in the recovery process.

8. Relational, Object-oriented, and Multi-dimensional Database Models

A Relational database is just another name for a DBMS. It is called a relational database as you have the ability to show relations between the different tables in a database.  The majority of the pictures in your book are showing you a relational database.
OODBMS stands for object oriented database management systems. Object oriented DBMSs allow you to have objects within a database. Those objects can be graphics, video, audio, and other types of files. Relational databases are described on pages 533-534.
Multidimensional databases store data into dimensions. A DBMS is a two dimensional; multidimensional database can have more than two dimensions. Multidimensional databases consolidate data much faster than the relational database. They handle large numbers of records extremely efficiently. There is no standard query language created for the format of a multidimensional database. They tend to be proprietary and use their own language. The language is command line interface like SQL. Multidimensional databases are described on page 535.
A data warehouse is a database that stores and manages data and analyzes historical and card transactions. Data warehouses are used by most of the large retailers. Some of these include Amazon, Ebay, and Spiegel. To read about Data Warehousing, a good start is to go to the web page A Definition of Data Warehousing: http://www.dwinfocenter.org/defined.html
Please go to the article, Data Mining: What is Data Mining? http://www.anderson.ucla.edu/faculty/jason.frand/teacher/technologies/palace/datamining.htm.

Once there, read from the Overview down to (but not including) How Does Data Mining Work?
9. Web Databases

There are a huge number of databases accessible via the WWW. The Internet movie database (http://www.imdb.com/) has everything you ever wanted to know about movies and is a wonderful database! UMUC - Asia offers a huge variety of searchable databases (http://www.umuc.edu/library/library.html). The Google search engine is also a database. To use a web database, the user enters the search term into a form.  The browser then sends that search term to the web server via a CGI script. The database retrieves the information and shows it via the browser window. 
Some of the databases used by Google include:

· Images: Picture database

· Groups: Usenet news database

· News: Past 30 days of Web-based news sites

· Book Search: Full text books with only limited viewing of in-copyright books

· Google Scholar: Academic papers, articles, reports, and citations

· Froogle: Shopping and product search

· Catalog Search: Scanned product catalogs

Many sites ask the user to enter information via a form. When you go to Amazon or another retailer, you fill out your name, address and billing information. This information is transferred from the web server to a database program.
10. Database Administration
Your book describes the roles of database analyst and database administrators starting on page 537. 

We choose to introduce you to Access because it is the program most commonly used in the business world for small businesses and departments. However, realize that you should also learn how to use other popular database programs, especially if you are thinking of becoming a database administrator. The position of database administrators is in the top 5 of jobs of fastest growing occupations. Median annual earnings of database administrators were $85,190 in May 2004; median annual earnings of database administrators employed in computer system design and related services were $85,530 (http://www.bls.gov/oco/ocos042.htm). You might want to check out some of the help wanted ads available through the Internet to see descriptions of the tasks and skills required, the pay scales, and the database programs required.

11. The Relational and Boolean operators

Relational Operators

Databases use relational operators. These operators allow you to build criteria. The operators are:

	Operator
	Condition
	name

	==
	equal to
	equality

	!=
	not equal to
	non-equality

	<
	less than
	less than

	<=
	less than or equal to
	less than or equal to

	>
	greater than
	greater than

	>=
	greater than or equal to
	greater than or equal to


Here are some example queries:

Show me the City == "Seattle"

Show me the due date < 03/12/04

Show me the addressees != "Boston"

Each database program handles these operators differently. For example, the symbol might be == for equal to or some other symbol.
Boolean Operators (Logical Operators)

Databases and search engines (which use databases) use the Boolean operators to define searches. There are three logical operators. The operators are:

	AND
	This limits.

It means show me everything that has this term AND this term:
	Women AND computers

Would show you articles that discuss women and computers in the same article.

This is the default for all search engines.

	OR
	This expands.

It means show me everything that has this term OR this term:
	Women OR computers

Would show you articles that discuss women and computers in the same article and all articles that discuss women and all articles that discuss computers.



	NOT
	This limits.

It means show me this but with this item removed
	Chocolate chip cookies recipes NOT nuts

Would show you chocolate chip cookie recipes that do not have nuts as one of the ingredients.


Each search engine and database handles these operators differently. For example, the symbol might be OR or || for your using the OR or some other symbol.

12. The Types of Fields

Databases allow you to create many different types of fields for a database. You will see them when you go to the Design View of Access and look under the Data Type area. The four most common types of data in a database are these:

· Character field (also called a text filed or an alphanumeric field) - this type of field accepts words or things that we treat as words. Things that we treat as words are numbers that we will never do math with. You would never add, divide, or multiply phone numbers of SS#s together. Examples of text fields include Last Name, Street, Zip Code, Phone Number, and Class Taken. This type of field is also called a text field.
· Number field - these fields will have numeric data. This field holds numbers that you want to be able to do math with. It includes formulas. Examples of numeric fields include Amount Due, Balance, Paid, Principal Amount, and Interest Rate

· Date fields (called Date/Time by Access) are for dates or times. Examples of date fields include Date of Invoice and Date of Class.

· Logical fields (called Yes/No by Access) are based on the basis of a computer using the binary system. Logical fields have only two possible choices. Yes or No, True or False, or checked or unchecked. Examples of logical fields include Married or Single, Returning Customer or Not, and Over 18 or under 18.
Extra - Take a look at http://www.functionx.com/access/ for lessons, examples, and links on how to use and explore Microsoft Access.
Skips

Pages 527-528. Data Dictionary
Pages 531 - 532. Backup and Recovery
Pages 534 - 535. Object-Oriented Databases
Pages 535 - 536. Multidimensional Databases

Database name is Client Names





Name          Street        Item #


Sue Smith   123 Main   87


Bill Brown 2 Center    131


Joe Green   PSC 56      101





Database name is Purchases





Item      Price        Item #


Clock   $ 35.00	131


Table      156.50	101


Desk	 75.00	90





Database name is Inventory





Item #	Item	Cost	Retail


131	Clock	20.00	35.00


101	Table	75.00	156.50


90	Desk	50.00	75.00





DBMS – file name is My Store
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File name is Client Names





File name is Purchases





Two Flat File Databases

















The word Jones is a data item, so is the word Jill, or the number 54.50





Records = Rows





Fields = Columns





Database = Customers


A file can be one or more databases.
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