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Chapter 10

Database
Management



Objectives

Define the term, database

|dentify the qualities
of valuable information

Explain why data is important
to an organization

Discuss the terms character,
field, record, and file

Identify file maintenance techniques

Differentiate between a file processing
system approach and the database approachy

Discuss the functions
common to most DBMSs

Describe characteristics of
relational, object-oriented, and
multidimensional databases

Explain how to interact with Web databases

Discuss the responsibilities of
database analysts and administrators




Data and Information

What is adatabasé?

Collection of data
organized so
you can access,
retrieve, and
use it

Database software
also callec

allows you to

Create
Create forms
database and
Add, Sort reports
change, and
and delete retrieve
data data




Data and Information

How are data and information related?
Data Is raw facts Step 2. The

computer extracts

Information is data that is organized the member data

and meaningful from disk.
Computers
pI’OCGSS receipt
data |nt0 Main Street Fitness Center
Information
N ———
Step 1. The member
data, including a — G
photograph, is entered _Srtept3-d TES r?_cneilpdt is
and stored on the hard created and printed.
disk.




Data and Information

What is data integrity?

Degree to which data is Garbage in
correct

Garbage in, garbage
out (GIGO)—computer
phrase that means you
cannot create correct Garbage out
Information from
Incorrect data

Data integrity
IS lost




Data and Information

What are the qualities of valuable information?




The Hierarchy of Data

What is a hierarchy?
Database contains files, file contains records, rem
contains fields, field contains characters

Membership Plans File

Ibmh ship Code | _Membership Name | An
BB Basic Business

AB Advantage B . o |
BP Basic Personal | $25.00 £ vaidation Rule B8 Or “AB" Or 89" Or "AP"
AP Advantage Personal $40.00 | Validation Text [Please enter valid membership code,
Alow Zero Length Mo
e e T T T ) —




The Hierarchy of Data

What is afield?
Combination of one or more

characters
Smallest unit of data user accesses
Field sizedefines the maximum

number of characters a field can
contain

Fleld nameuniquely identifies each
field

Data type specifies kind of data field
contains

Membership Code | Texk
Membership Mame | Texk
Annual Fee _Urrency
Member 1D Autakumber
First MName Texk

Lask Marne Text
Address Texk

_iky Texk
Skake Texk
Poskal Code Texk
E-mail Address Hyperlink,
Dake Joined Drake) Tirme
Membership Code | Text
Phokograph Obijeck




The Hierarchy of Data

What are common data types?

(a|sroec/;|£|ed ] JU”IJO@“C AutoNumber
numpers
)—letters, only

numbers, or special

characters
Currency Date Memo

dollar and cen@ a}mountg or month, day, year, and lengthy text entries
numbers containing decimal sometimes time

values \ \

unique number automatically
assigned to each new record

fesiNo e Object.

= Hyperlink (also called for binary large

(also called Web address that links to  object)—photograph, audio, video,
)—only the document or Web page or document created in other

values Yes or No (or

application such as word
True or False)

processing or spreadsheet




The Hierarchy of Data

What is arecord?




The Hierarchy of Data

What is adata file?
Collection of related records stored on disk

|

records key fields
field



Maintaining Data

What is file maintenance?
Procedures that keep data current

Adding records Changing records

Deleting records




Maintaining Data

Why do you add records?
Add new record when you obtain new data

disk before addition

ton Brewer 54 Lucy Court. .. = :
olla Drake 33 Timmons Place... | E—TCT

...Milton Brewer 54 Lucy Court...
...Benjamin Tu 2204 Elm Court. ..
...Louella Drake 33 Timmons Place.

disk after addition



Maintaining Data

Why do you change records?

Correct iInaccurate data
Update old data

disk before change

Brewer 54 Lucy Court. .. -
- Tu  2204EmCout... Fa
...Lovellagake 33 Timmons Place... |

...Milton Brewer 54 Lucy Court...
...Benjamin Tu 76 Ash Street. ..
...Louglla Drake

disk after change



Maintaining Data

Why do you delete records?

When record no longer is needed
Some programs remove record immediately,
others flag record

Type & quastion for help 1w
=

-6

Pesial Code
Email Address
Date Jeined

e
Record: (1)L 4] [ s [ )FiJFs] o 5

.. AdelbertRuiz 99 Tenth Streét,.
: .(.g_;EIena Gupta y

disk after deletion




Maintaining Data

What is validation?

Process of comparing data with a set of rules
to find out if data is correct

Reduce data entry errors and enhance data
Integrity before program writes data on disk

SAMPLE VALID AND INVALID DATA

Alphabetic Check First Name Karen Ka24n
Numeric Check Postal Code 46322 4tr22
Range Check Annual Fee $30.00 $120.00
Consistency Check Date Joined 9/20/2006 9/20/2006
Birth Date 8/27/1983 8/27/2007

Completeness Check Last Name Tu




number(s) or
character(s)
appended to or
Inserted into a
primary key value

to confirm
accuracy. of
primary key value

Maintaining Data

ensures correct
type of data
entered

determines
whether. number: Is
within specified
range

What are the types of validity checks?

verifies that a
required field
contains data

tests for; logical
relationship
between two or
more fields




File Processing Versus Databases

What is afile processing syster@

Each :
Records in on&
department or :
file may not

area within May have
L relate to
organization weaknesses

has own set of records |_n any
: other file
files

Data . Isolated

redundancy— data—dgta
same fields stored in
stored in separate files
multiple files SO Itis
difficult to
access




File Processing Versus Databases

What is the database approacl?
Many programs and users can share data in database

Secures data so only authorized users can access
certain data

Programs on
Computer for

Checkout Lanes

- : A 'E'_:-ll'-—‘* et __T:Z'.j_ ; P e '
e y init SR S .-'
[ Tyt :. X
nbe File
Programs on e | ship Plans File
Membership Services : urchases File
Associate’s Computer ment System ucts File
3

T e i Discount Warehouse Database




File Processing Versus Databases

What are the strengths of the database approach?

Reduced
data
redundancy  Improved
data

integrity Shared

data
Easier

dCCESS Reduced

development
time




File Processing Versus Databases

How do a database
application and a
file processing
application differ

In the way they
store data?

File Processing Example
Member File

Member ID,
Last Name, Address,
Postal Code, E-mail

Membership Plans File

1 embership Code,
bership Name, Annual Fee

Database Example
Member File

A Membership Plans File
ame, Last Name, Address
tate, Postal Code, E-mai
Idress, Date Joined, y
Membership Code,
Photograph

hip Code,
e, Annual Fee




Database Management Systems

What are popular database management systems (DBMf&s

POPULAR DATABASE MANAGEMENT SYSTEMS

Access Microsoft Corporation Personal computer, server, PDA

Adabas Software AG Midrange server, mainframe

g Raining Data Personal computer, midrange server

DB2 IBM Corporation Personal computer, midrange server, mainframe

Essbase Hyperion Solutions Corporation Personal computer, server

FastObjects FastObjects Inc. Personal computer, midrange server

GempFire GemStone Systems, Inc. Midrange server

Informix IBM Corporation Personal computer, midrange server, mainframe

Ingres Computer Associates Personal computer, midrange server, mainframe
International, Inc.

InterBase Borland Software Corporation Personal computer, server

JDataStore Borland Software Corporation Personal computer, server

KE Texpress KE Software, Inc. Personal computer, server

MySQL MySQL AB Personal computer, midrange server

ObjectStore Progress Software Corporation Personal computer, midrange server

Oracle Oracle Corporation Personal computer, midrange server, mainframe, PDA

SQL Server Microsoft Corporation Server, personal computer, PDA

Sybase Sybase Inc. Personal computer, midrange server, PDA

Versant Versant Corporation Personal computer, midrange server

Visual FoxPro Microsoft Corparation Personal computer, server




Database Management Systems

What Is adata dictionary?

Contains data about each file in database and each
field within those files

B Member
Field Name

Data Type

Description

Mermber 1D
Firsk Marne
Lask Mame
Address

City

State|

Postal Code
E-mail Address
Date Joined
Membership Code
Photograph

Murmber
Text
Texk
Text
Text
Texk
Texk
Hyperlink
Date/Time
Texk

OLE Object

Membet's 1D Murmber
Mermbet's First Mame
Member's Last Name
Membet's Address

City Member Lives

Skate Member Lives

Member's Poskal Code
Membet's E-mail Address
Dake Member Joined Center
Membership Code For Membership Plan
Digital Photograph of Member

Field Properties

General | Laakup |

Figld Size

Format

Input Mask

Caption

Default Yalue
Yalidation Rule
Walidation Text
Required

Allows Zero Length
Indexed

Unicode Compression
IME Mode

IME Sentence Mode
Smarkt Tags

State

T

A4 Field name can

be up bo 64

characters long,

Wes

including spaces.
Press F1 For help

Mo

on figld names,

Mo

Mo

Mo Conkrol

Mane




Database Management Systems

What is aquery?
Request for specific data from
a database

Query languageconsists of
simple, English-like statements
that allow users to specify data
to display, print, or store

Step 3. View query on the screen.

First Name | Last Name |  E-mail Address
Donna Vandenburg

=hannan hurray murray@Eworld. net
Adrian Valesguez |valesquezi@prattville net
Jonah Weinberg

Marcus Green m@eanh_cnm

Step 1. Select the fields you want
to display in the resulting query.

Simple Query Wizard

Which Fields do you want in

query?
t E choose from more than one query.

| Member _|

wailable Fields: Selected Fields:

Step 2. Assign a name to the ‘
guery, SO you can open it later.

Simple Query Wizard

‘What title do you want for your query?
F\’Ien'ber E-Mail Addresses|

That's all the information the wizard needs to creats your
QQQQQQ

Do you want to open the query or modify the query's design?

&+ Open the query to view infarmation.
" Modify the query desian,

I Display Help on working with the query?

S [ ==




Database Management Systems

What Is aquery by example (QBEP
Program retrieves records that match criteria

entered in form fields
Has a graphical user interface that assists users

with retrieving data

Query by example screen
= B)X]
Address otate | Postal Code E-mail Address Date Joined | Membership Code

BF v
| ¥

B Member: Filter by Form

Last Mame

criteria

Query results
B Member |:| |E| |E|
E-mail Address | Date Joined | Membership Code |

Last Name Address City otate | Postal Code

+ | Tu 7B Ash Street Indianapolis | IN 46255 tuiZindi net 9/4/2007 BF

+ | Ruiz 59 Tenth Strest Carmel I 45033 10/852006 BP

Record: (4] < | 1 [» JOHJP#] of 2 (Fitered) £ el ]




Database Management Systems

What is aform?

Window on screen that provides areas for enteringro
changing data in database

3 SAM'S CLUB |

Used to retrieve and =B

- - d - e ck - O E] @ @ p aaaaa *Favnrites @ @ m |_] D ﬁ '3
I I I al n tal n ata I n a Address @ tttttt 1 e, samsclub .comfeciub Jrain_address_mar.jsp?stg=5Tia18mt =aln=1%EY _SessionID=, % | . GGGGG
CCou

My Account > My Account

club.com - Microsoft Internet Explorer

d a.tab ase - Unorade Membershia | Add New Shlpplng Address
- Renew Mermnbership Fill out all the required fields (marked with a *) below, then click "add this

- Manage Merbershi address”

Form that sends e

- Payment Methods v ||
data across network | s
- Express Checkout 1071 Barton Avenue

- Shopping Lists

or Internet is called | zomee
e-form, short for —
electronic form

nnnnnnnn




Database Management Systems

What Is areport generator?

Allows user to design a report on screen, retrieve
data into report design, then display or print

reports
Also called
report writer

Member List by Membership Plan |

ip Nan
Last 55 City
Gupt: Elena 2 nn Drtve Pittshor 06
Last Name First Name Address City
Ruiz Adelbert 99 tre anmel 06
n Benjamin 76 Indianapolis 472




Database Management Systems

What is data security?

DBMS provides

means to ensure

only authorized

Users can access
data

define activities

that specific user

or group of users
can perform

Read-only
privileges -
user can
view data,
but cannot
change it

Full-update
privileges -
user can
view and
change data



Database Management Systems

What are backup andlog? before image
Backup is a copy of the
entire database
Log is a listing of activities
that change database
contents change

] Address [15 Southgate Road |
DBMS places three items [ : )

after image

In log: before image,
actual change, and after |2
image e




Database Management Systems

What is arecovery utility ?

Uses logs and/or
backups to restore
database when it is
damaged or destroy:t

—DBMS
uses log to re-enter
changes made to data-
base since last save or

backup —DBMS uses
Also called log to undo any changes
made to database during

certain period of time
Also called




Relational, Object-Oriented, and Multidimensional D  atabases

What is adata modef?

Rules and standards that

define how database

organizes data

Defines how users view

organization of data

Three popular data models
Relational
Object-oriented
Object-relational

Multidimensional




Relational, Object-Oriented, and Multidimensional D  atabases

What is arelational database?
Stores data in tables that consist afows and columns
Each row has primary key
Each column has unique name
Stores data relationships
Uses specialized terminology




Relational, Object-Oriented, and Multidimensional D  atabases

What is arelationship?
CO n n eCtI O n § Fitness Center : Database (Acc... [« |[B]X]

(efigpen WLpesion Titiew | X | 4y - [EE WM

within data e [
[ tabes || Bl createtablebyusimgwel
=) ) lﬁj Create table by enteripddata
= =
B Reports || O
*3 Pages i |
o2 M | B Membership Plans : Table
. Membership Code | Membership Name | Monthly Fee &
o) e . L Late Shit $20.25
Groups ‘\‘ + M Matinee §25.75
@ Fevortes || i P Prime Time $45.50 o
| by
| \ + R Round the Clock $55.50
'n‘ + W Weekender $39.50 &
A
* & Relationships
Personal Trainer
Fist Narne
Last Name

Membership Plans

Mombership Code relationships
Membership Name
Morthiy Fee




Relational, Object-Oriented, and Multidimensional D  atabases

What Is Structured Query Language (SQLJ?
Allows you to manage, update, and retrieve data
Has special keywords and rules included in SQL
statements

SQL statement

SQL statement results

First Name Last Name Monthly Fee
Marcus Green 20.25
Shannon Murray 39.50
Adrian Valesquez 45.50
Donna Vandenburg 95.50
Jonah Weinberg 45.50




Relational, Object-Oriented, and Multidimensional D  atabases

What is an object-oriented database (OODB?

: : IS item that contains data,
Stores data in objects a5 well as actions that read or
process data

Can store more types of data
Can access data faster

Advantages

Often uses




Relational, Object-Oriented, and Multidimensional D  atabases

What are examples of applications appropriate for a

object-oriented database?
Multimedia databases

Store images, audio clips,
and/or video clips

Computer-aided design
(CAD) databases

Store data about

engineering, architectural,
and scientific designs

Hypermedia databases

Contain text, graphics,
video, and sound

Groupware databases

Store documents such as
schedules, calendars, manual
memos, and reports

Hypertext databases

Contain text links
to other documents

Web databases

Link to e-form on Web page




Relational, Object-Oriented, and Multidimensional D  atabases

What i1s amultidimensional databasé&

Stores data In
dimensions

Multiple dimensions, also

called , allow users
to analyze any view of data

Can consolidate data much
faster than relational database




Relational, Object-Oriented, and Multidimensional D  atabases

What I1s adata warehous®

Huge database system that stores and manages de
required to analyze historical and current transast

Quick and efficienty Often uses a process called
way to access largg to find patterns

amounts of data and relationships among data

Uses multidimensional IS smaller
databases version of data warehoust




Web Databases

What is a Web database?
Database you access through the Web by filling infarm
on a Web page

Usually resides on
a database servey
a computer that
stores and provides
access to a
database




Database Administration

What are guidelines for developing a database?

Design tables on paper first
Each table should contain Be sure every record has a unique
data about one subject primary key
Use separate fields for logically
distinct items
Do not create fields for information
that can be derived from entries in
other fields
Allow enough space for each field
Set default values for frequently
entered data




Database Administration

What is the role of the database analyst and
administrator?

Focuses on meaning and
usage of data
Decides proper placeme

Creates and maintains da
dictionary, manages

database security,
monitors database
performance, and checks
backup and recovery
procedures

of fields, defines
relationships, and
identifles users’ access
privileges




Summary of Database Management

How data and information are Advantages of organizing
valuable assets to an organization data in a database

Methods for maintaining
high-quality data Various types of databases

Assessing. the qua_lity of Role of the database
valuable information analysts and administrators




