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= 4% Learning Objectives

* Explain what a database is, including common database
terminology, and list some of the advantages and
disadvantages of using databases.

* Discuss some basic concepts and characteristics of data, such
as data hierarchy, entity relationships, and data definition.

* Describe the importance of data integrity, security, and
privacy and how they affect database design.

* Identify some basic database classifications and discuss their
differences.
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= 48 Learning Objectives

4. List the most common database models and discuss how
they are used today.

5. Understand how a relational database is designed, created,
used, and maintained.

6. Describe some ways databases are used on the Web.
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= & Overview

* This chapter covers:

— What a database is, the individuals who use them, and
how databases evolved

— Important database concepts and vocabulary
— Database classifications and models

— The relational database

— How databases are used on the Web
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What Is a Database?

e Database

— A collection of related data stored in a manner that
enables information to be retrieved as needed

e Database Management System (DBMS)
— Used to create, maintain, and access databases
— Database engine

* The part of the program that actually stores and
retrieves data

— Microsoft Access, OpenOffice Base, Corel Paradox, Oracle
Database, etc.
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What Is a Database?

* A database typically consists of:
— Tables
 Collection of related records
— Fields (columns)

 Single category of data to be stored in a database
(name, telephone number, etc.)

— Records (rows)

 Collection of related fields in a database (all the fields
for one customer, for example)
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* ASimple Relational Database Example

Fields (columns)

Product”| Product ' | Supplier> [ Price Product Curent | OnOrder?
Number Name Number Stock
is Ellis Ski Ca 0.00 A202 Yes
A21 Aja Bros . A211 ? ol | s
Records A220 Poles Bent Corp Yes
o) A240 Bindings | Acme Com Yes FIGURE 14-1
A351 Wax Candle Industries No = —
PRODUCT TABLE ySie
RELATING DATA
Data in various tables can be pulled QUERY
together by their common field When the user supplies a
(Product Number). product number and order

size, all other relevant

Order Y Product Shipment Quantity | information needed to

Number Number Date complete an Order Request
| 1001 A202 18 30 screen is gathered and
S displayed automatically.
g| 1002 A240 18
Z| 1003 211 17 (50 E
=| 1004 A202 19 y :
2l 1005 2220 110 2
Z| 1006 A211 112 (50 2

INVENTORY ON ORDER TABLE ORDER REQUEST SCREEN
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What is a Database?

— Primary Key
* Field that uniquely identifies the records in a table
* Field in a table that is used to relate that table to other

tables
The yellow fields will The blue fields will not
always contain unique always contain unique data
data and so are good and so are not good to use . FIGURE 142 .
to use as primary keys. as primary keys.
| |

Product Number | Product Name | Supplier | Price

Student ID Number | Student Name | Address | Phone

Copyright © 2015 Cengage Learning

Customer Number | Address Phone |Balance
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What Is a Database?

* |Individuals Involved with a Database Management System
— Database Designers
* Design the database
— Database Developers
* Create the database
— Database Programmers

* Write the programs needed to access the database or
tie the database to other programs

Understanding Computers: Today and Tomorrow, 15th Edition



What Is a Database?

— Database Administrators

* Responsible for managing the databases within an
organization

— Users

* Individuals who enter data, update data, and retrieve
information from the database

Understanding Computers: Today and Tomorrow, 15th Edition
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What Is a Database?

e The Evolution of Databases

| MODEL FLAT HIERARCHICAL NETWORK RELATIONAL OBIJECT- MULTI-
FILES ORIENTED DIMENSIONAL  FIGURE 14-3
The evolution of
YEAR BEGAN 1940s 1060s 1060s 1870s 1080s 1000s databases: Ditikisas
DATA Flat files Trees Trees Tables and Objects Data cubes, tables g =
ORGANIZATION relations and relations, or a P
combination ST
DATA ACCESS Low-level Low-level access Low-leval High-lavel, High-lavel, OLAP tools or
access with a standard accass with nonprocedural nonprocedural, programming
navigational a standard languages object-crientad languages
language navigational languages
language
SKILL LEVEL Programmer Programmer Programmer User User User

REQUIRED TO
ACCESS DATA

ENTITY One-to-one One-to-one, One-to-one, One-to-one, One-to-one, One-to-one, b
RELATIONSHIPS ane-10-many one-to-many,  one-to-many, one-to-many,  ona-to-many, g
many-to-many many-to-many many-to-many  many-to-many b

SUPPORTED . g:
5

DATA AND No No No Yas Yos Yes e
PROGRAM C_,
INDEPENDENCE g
13
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25 What Is a Database?

 Advantages and Disadvantages of the DBMS Approach
— Advantages
* Low level of redundancy
— Faster response time
— Lower storage requirements
— Easier to secure
— Increased data accuracy
— Disadvantages
* Increased vulnerability (backup is essential)

Understanding Computers: Today and Tomorrow, 15th Edition
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Inside the Industry Box

File Management Systems

—_— Ta bles are PRODUCT PRODUCT SUPPLIER PRICE PRODUCT PRODUCT SUPPLIER PRICE CURRENT ON
NUMBER NAME NUMBER NAME STOCK ORDER?

n Ot re I a te d A202 Skis Ellis Ski Co. 90.00 A202 Skis Ellis Ski Co. 90.00 15 Yes
A211 Boots Ajax Bros.  60.00 A211 Boots Ajax Bros.  60.00 90 Yes
SO Mmore A220 Poles Bent Corp.  25.00 A220 Poles BentComp. 25.00 80 Yes
ti m e A240 Bindings Acme Corp. 15.00 A240 Bindings ~ Acme Corp. 15.00 25 Yes
A351 Wax Candle 3.00 A351 Wax Candle 3.00 8 No
. Industries Inclustries
CO n S u I I l I n g PRODUCT TABLE INVENTORY TABLE
a n d m O re ORDER PRODUCT SHIPMENT PRODUCT SUPPLIER PRICE  QUANTITY
NUMBER NUMBER DATE NAME

re d un d an Cy 1001 A202 1/8 Skis Ellis SkiCo.  90.00 30 REDUNDANT FIELDS

Instead of just having one field duplicated

1002 A240 1/8 Bindings  Acme Corp.  15.00 15 EE :
u like in the databases created using a DBMS
£ 1003 A211 1/9 Boots AjaxBros, 6000 50 e e e e na
B using file management systems require
2 1004 A202 1/9 Skis Ellis Ski Co.  80.00 40 many more fields to be duplicated (green and
5 blue shaded columns). Notice that the blue
£ 1005 A220 1110 Poles Bent Corp.  26.00 35 shaded columns shown here appear only in
o the Product table in Figure 14-1; when using
2 1006 A211 1412 Boots AjaxBros.  60.00 60 B
B Inventory and Inventory on Order tables.

INVENTORY ON ORDER TABLE

Because file management systems cannot retrieve data from more than one table at a time,
there is a much higher level of redundancy.

Understanding Computers: Today and Tomorrow, 15th Edition 13



Data Concepts and Characteristics

* Data Hierarchy
— Fields/columns
* Hold single pieces of data
— Records/rows
* Groups of related fields
— Tables
 Collection of related records
— Database
e Contains a group of related tables

Understanding Computers: Today and Tomorrow, 15th Edition
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Data Concepts and Characteristics

* Entities and Entity Relationships
— Entity

* A person, object, or event of importance to the
organization

* Entities that the organization wants to store data about
typically becomes a database table

— Attributes

e Characteristics of an entity

* Typically become fields in the entity’s database table
— Relationship

* An association between two or more entities

Understanding Computers: Today and Tomorrow, 15th Edition 15



Data Concepts and Characteristics

— One to One (1:1) Entity Relationships
* One entity is related to only one other entity of a particular
type
* Not a common type of relationship
— One to Many (O:M) Entity Relationship
* Most common type of relationship
* One entity can be related to more than one other entity

— A supplier can supply more than one product to a
company
— Many to Many (M:M) Entity Relationships
* One entity can be related to more than one other entity, and

those entities can be related to multiple entities of the same
type as the original entity

Understanding Computers: Today and Tomorrow, 15th Edition 16



Data Concepts and Characteristics

e Data Definition

— The process of describing the properties of data to be
included in a database table

— During data definition, each field is assigned:
 Name (must be unique within the table)
* Data type (such as Text, Number, Currency, Date/Time)
» Description (optional description of the field)

* Properties (field size, format of the field, allowable
range, if field is required, etc.)

— Finished specifications for a table become the table
structure

Understanding Computers: Today and Tomorrow, 15th Edition 17



Indicates this Y S T e = %~ TABLE STRUCTURE
field is the . i ) The table structure
primary key. - SE specifies the fields and
their characteristics.
Fields and ' v mm oe
data types.
Seci nare 2 fyoe Properties of
Field size for TomNe— . Comamy grad precuss romsw o current field
Product Number. e T Bl ke Laciat e (Product Number).
indicates the ®a~ ~ -+ - TABLE DATA
pattem Product - . " G ' / The data IS
Number data | b viv m a entered into
must follow (one e i : : the table in the
letter followed by 5 appropriate fields.
three numbers). ‘
’ B e = - T« T I »

A validation ..' a2k v : _— A new record
rule can be ] § : can be added
entered here. | ! - = here; it would

. : become the

FIGURE 14-4 Product Number field is required and —— T TR T = 6th record in
. : cannot be left blank. I T s ol
Data definition. Eact '

Understanding Computers: Today and Tomorrow, 15th Edition
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Data Concepts and Characteristics

 The Data Dictionary
— Contains all data definitions in a database, including:
* Table structures
» Security information (passwords, etc.)
* Relationships between the tables in the database

* Basic information about each table, such as the current
number of records

— Does not contain any of the data in the tables

— Does contain metadata, which is information about the
database tables

— Ensures that data being entered into the database does
not violate any specified criteria

Understanding Computers: Today and Tomorrow, 15th Edition 19



Data Integrity, Security, and Privacy

* Data Integrity
— Accuracy of Data

* Quality of data entered determines the quality of
generated information

— Data Validation
* Process of ensuring that data entered into the database
is valid
e Record validation rules

— Checks all fields before changes to a record are
saved

e Can be enforced on a per transaction basis so the entire
transaction will fail if one part is invalid

Understanding Computers: Today and Tomorrow, 15th Edition 20



Usad with pemisson fom Micrasoht Comporstion

i
{:
.

— Database Locking

* Prevents two individuals from changing the same data
at the same time

WRONG DATA TYPE T s , -
Only data matching a field's assigned n =
data type may be entered into that field.

VALIDATION RULE VIOLATION
Only data conforming to a field's
assigned validation rule may be
entered into that field.

PR R SR . FIGURE 14-5

Understanding Computers: Today and Tomorrow, 15th Edition 21



Data Integrity, Security, and Privacy

* Data Security
— Protects data against destruction and misuse

— Protects against unauthorized access to and unauthorized
use of a database

— Database activity monitoring programs can be used to
detect possible intrusions and risks

— Prevents data loss

— Should include strict backup and disaster-recovery
procedures (disaster-recovery plan)

— Should be used with both in-house and cloud databases

Understanding Computers: Today and Tomorrow, 15th Edition 22



REPORT

Dashboard Library Monitoring Users & Orgs

as of Sep 25, 2013 3:44:42 PM EDT

Misconfigured Unpatched

Understanding Computers: Today and Tomorrow, 15th Edition

"‘,Seuliyposiigﬂ Rights Review | Activity Monitoring | Asset Inventory Viewing Organizations: Global O (Includes D sants) #| | |
|
c A
Most Hackable Assets Highly Privileged Users with Weak Passwords ~

s of Sep 25, 2013 3:48:57 PM EDT Viewr: Details

Admin Likeness Scores

Avg. Peak |

2 95.52% 95.95%

6 61.62% 68.14%

DbProtect now scans Hadoop!

'-@hadmmp

Click hers to learn zbout Hadoop
security chacks,

[[] Don't show again.

FIGURE 14-6

Database security

tools. This program

secures databases

and displays alers

for vulnerabilities 23
and attacks.



Data Integrity, Security, and Privacy

— Data Privacy

* Growing concern because of the vast amounts of
personal data stored in databases today

* Many states require businesses to notify customers
when their personal data has been compromised

e Data breaches can be costly
— One estimate is $200 per breached record

Understanding Computers: Today and Tomorrow, 15th Edition 24



Data Organization

Data Organization
— Arranging data for efficient retrieval
— Indexed organization

* Uses an index to keep track of where data is stored in a
database

Direct Organization

— Uses hashing algorithms to specify the exact storage
location

— Algorithms should be
designed to limit collisions

— Some systems use a combination of both indexed and
direct organization

Understanding Computers: Today and Tomorrow, 15th Edition 25



1. Primary key (Customer Number)
of the record o be retrieved is entered.

¥ o x

3

- E
3 3
- £l
5 2
3 o
H o
i S
3 &
: 3
3 i

!
4. The appropriate record 2. The primary key value is looked

is refrieved and the up in the index to determine the
information is displayed. appropriate record number. ::'GUR‘_E 14-7
naexea
organization is
= . often used for real-
Ouatamar b - oo Nare - i Nerve - Sirert Addrums - - | CUSTOMER RECORD . R
1= Dwwist St 104 Wlier 5e NUMBER NUMBER § processing.
" Caromn wifie 00 Fust i, h =
¥ ) howd Qlery 25 Lakw Ox . ‘01 15 :?
114 o e e L Yyiarwre v - g
“ -/wyu P T ) ’ 102 10 E
v 103 74 -
3. The record number is used to 1086 12 ]
locate the record information. =
CUSTOMER TABLE INDEX FOR CUSTOMER TABLE
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HASHING PROCEDURE
Prime number

1. The primary key value (in
this case the Customer

4 Number) is divided by a
23] 102 prime number.
92

1_0/ 2. The remainder indicates
the location to be used for
that record (in this case, 10).

" Remainder:

Understanding Computers: Today and Tomorrow, 15th Edition
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FIGURE 14-8

Direct organization
Is frequently used
for faster real-time

processing.
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Column Databases

— Stores data by columns
instead of rows

— Improves performance
by minimizing the time
needed to read the
disk

— Used with data
warehouses and other
big data applications

How It Works Box

Emp_no Dept Emp_last Emp_first Hire date

1 Acct Smith Janice 01/15/2011

2 IT Lee Tim 05/16/2009

3 Acct McNeil Patrick 04/01/2013

4 Sales Wilson Sammy 08/11/2012

5 IT } {‘ 11/16/2013
< Row-Oriented Database > (_ Coloumn-Oriented Database
11 Acct Smith Janice 01/1 B/2011 [|||1||Acct|| Smith 011572011
2 IT  Lee Tim (5/16/2009| IT ||Lee Fn' 05/16/2009
|3 Acct McNeil Patrick 04/01/2013| ||3 || Acct| |McNeil |Patrick| | 04/01/2013
— . e e I
Database needs to read all columns Database needs to read only three
(because data is read by rows) to columns to access the requested
access the requested data. data.

Example of retrieving the names of all IT employees
using a row vs. a column database.

Understanding Computers: Today and Tomorrow, 15th Edition
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Quick Quiz

1. A column in a database in which customer names are stored would
be referred to as a

a. field
b. record

c. table

2. True or False: Data validation procedures are used to ensure that
data entered into a database matches the specified type, format,

and allowable value.
3. The contains metadata about the database tables in a
database.

Answers:
1) a; 2) True; 3) data dictionary

Understanding Computers: Today and Tomorrow, 15th Edition 29



Database Classifications

* Single-User vs. Multiuser Database Systems
— Single-User Database System
* Located on a single computer
* Designed to be accessed by one user

* Widely used for personal applications and very small
businesses

— Multiuser Database System

* Designed to be accessed by multiple users (most
business databases today)

Understanding Computers: Today and Tomorrow, 15th Edition
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* Client-Server and N-Tier Database Systems
— Client-Server Database Systems

e Has both clients (front end) and at least one database
server (back end)

FIGURE 14-9

13

palt

ol wath permission
2017 Mirea

base systems.

FRONT END (CLIENT COMPUTERS) BACK END (SERVER)

The client computers typically utilize a The server contains the database used
graphical user interface to access the to fuifill the requests of the client
database located on the back-end server. computers.

Understanding Computers: Today and Tomorrow, 15th Edition 31



— N-Tier Database System
* Has more than two tiers

* Additional tiers typically
contain software referred to as
middleware

* Allows program code to be
separate from the database

* Code can be divided into any
number of logical components

Understanding Computers: Today and Tomorrow, 15th Edition

Database Classifications

Client J Client J
2
A 4
[ Middleware )
Server J Server J
2-TIER MODEL N-TIER MODEL

Has just a client
and a server.

Includes middleware,
which contains
additional programs
used to connect the
client and server.

FIGURE 14-10
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Database Classifications

e (Centralized vs. Distributed Database Systems
— Centralized Database System

* Database is located on a single computer, such as a
server or mainframe

— Distributed Database System

* Data is physically divided among several computers
connected by a network, but the database logically
looks like it is a single database

Understanding Computers: Today and Tomorrow, 15th Edition
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. = database

sdwith parmission from Microsoft Corporation

© Mr. Aesthetics/Shutterstock com;

CENTRALIZED DATABASE DISTRIBUTED DATABASE

The databases are stored on The data is divided among multiple

a single server. databases stored on more than one
server, though it acts as a single

database to the users.

@ Gravvi/Shutterstock.com; © Daboost/Shutterstock.com; Courtesy O-Link Systems, Inc.; @ Natalia Siverina/

Shutterstock.oom

FIGURE 14-11

Cant 115
centraiized vs

Understanding Computers: Today and Tomorrow, 15th Edition
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Database Classifications

* Disk-Based vs. In-Memory Database Systems
— Disk-Based Systems
e Data is stored on hard drives
— In-Memory Databases (IMDBs)
e Data is stored in main memory
* Dramatically faster than disk-based databases
* Good backup procedures are essential

* Used both in high-end systems where performance is
crucial and in small-footprint, embedded applications

Understanding Computers: Today and Tomorrow, 15th Edition
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Quick Quiz

1. Which type of database system is beginning to be used in
high-end systems where performance is crucial?

a. In-memory databases
b. Disk-based databases

c. Single-user databases

2. True or False: With the n-tier database model, there is at least
one middle piece of software between the client and the
server.

3. With a(n) database system, the databases used
by the system are all located on a single computer.

Answers:
1) a; 2) True; 3) centralized

Understanding Computers: Today and Tomorrow, 15th Edition 36



Database Models

e The Hierarchical and Network Database Models
— Hierarchical Databases
* Organizes data in a tree structure

* Typically a one-to-many relationship between data
entities

— Network Databases

* Allow both one-to-many and many-to-many
relationships between data elements

— Most databases today are neither hierarchical or network
models

Understanding Computers: Today and Tomorrow, 15th Edition 37



B 2084 The Relational Database Model
veie | (RDBMS)

* The Relational Database Model (RDBMS)
— Data is organized in tables related by common fields
— Most widely used database model today
— Designing a Relational Database
* |dentify the purpose of the database
* Determine the tables and fields

* Assign the fields to a table and reorganize as needed to
minimize redundancy (normalization — most databases
stop at 3NF)

 Finalize the structure (primary keys, field properties,
etc.)

Understanding Computers: Today and Tomorrow, 15th Edition 38
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PRODUCT TABLE

CUSTOMER TABLE

ORDER TABLE

Each table contains
a key field.

Product | Supplier | Price
Name
First Last Street City State ZIP Phone Balance
Name Name Address
Customer | Order Ship Product | Quantity
Number _| Date Date | Number
\/ FIGURE 14-14

The key fields are repeated in other tables
as needed to tie the tables together.

Understanding Computers: Today and Tomorrow, 15th Edition

A preliminary design

for three tables

in the Inventory

database.




$8%4 The Relational Database Model
8% (RDBMYS)

* Creating a Relational Database
— Creating the Tables

e Each table is created using the table structure
developed during the database design process

— In Access, can use Design view or Datasheet view
— Entering and Editing Data
 Existing data can be migrated to the new database
* New data can be added via a form or Datasheet view
— In either case, the same data is being manipulated

Understanding Computers: Today and Tomorrow, 15th Edition 40



Database Models

Use the View button to You specify the name of the database
select the desired view/ file when the database file is created.

/

[\ IS *  eertory | Database COMsar Deb bie\ Dacumen. ARLE TOOL T - 0O DES'GN lew FIG URE 14-1 5

x

OME  CPEATE  EXTERMALDATA  DATABASETOOLS  DESGN ‘Jy-y The table structure is created Tables can be
e - T > TN

o : = o ‘ : before data is entered. created using
Y e 2 ) Design view or
Detadmet Ve [T vty =1 ,You create all fields and Datasheet view
Somlcd Norme Yoo [= n - C a
b-/ Dasigge Ve b o) | -‘vodun\umh: hon Ta?lu — co:rﬁﬂ.::f:::-ﬁ:n:: set me pnmary key‘
* CurrentStock Numbsr Cuuantity avallanis for s
I vweatoy Onrder? Yes/No ‘H*-:nmmrsoncrﬂn_.

_ DATASHEET VIEW
e The table structure is created

Pormest

AT : as table data is entered.
gt Mk
iy /
Petavit Vare 4 A fieh] 0am o3 ey 62 53 OV A 100G
TR - (@ = Dlatsbzasat - Ditabmns. C\Usarv|Dabbsiwi Documa. ? - B X
':::-':’ :: n HOVE CREATE EXTERMAL DATA DATARASE TOOLS FELLS TLE sgnin F
Test 240 Geners b a8 1 2 = !" X @m|  [swaTee 3
View  Short Nambes Cumency i:': Properties ‘ el
Tost b = L Vabdeion -~
a4 G Dedete = Farm wnng -
| All Access Obje... ® « l:’ —— < -
ey J 5 0 - Aoldl . Feldl  «  Feldl v CAkinAdd e B
You specify the name Tavies H—— e g
= imertar
of the table when the 38
table is saved. B
g
g
Entering data creates 7 5
appropriate fields that 5
you can rename; =
an ID field primary key T (i DN 2
is created by default. 3
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(@ o- =

base Models

Access ? - 0O X
HOME | CREATE | EXTERMAL DATA  DATABASETOCLS Sgnin £ 2. Aform COﬂtal'mg all FIGU RE 14-1 E
B EeEm RE BEOR a flelds n the Product Forms. Forms can be
Appication  Table Table ShasPoinl Query Cuery Fomm Form  Blink : Heparts Macoes & table is created and . .
o)) B el by =i .|  displayed in Form view. used to view and edit
Tables ®« / table data.
3 custonEs = Acemm ? - 0O X
(VENTOR! HOME  CREATE  EXTERMAL DAT. DATABASETOOLS  DESGN NGE  FORMAT ‘ 2 .
hmie= . MR MR o Sy . 3. Design view can be used to edit and
ZD IRVENTOR! O ORDER = AdThemes~ n! S 1ago == Y 2 :
M ooen o Mo 3V ATee Wi It format the form, including rearranging
; - | ol e ) 3 Dicpa : :
i Blrwess 707 g Boasadtme T hig  Shen the fields, adding headings and logos,
Moren Themas Cordrols Header / Fachey Taals ~
and so forth.
Tables @« /
S8 customer ' 1 I
s URETIT & TROBICTY BHE S & hecess 7T - P X
3 INVDTORS O CRDER | =] PRODUCT HOME  CREATE TERMALDATA  DATABASEFOOLS | DESGN ~ ARRANGE  FO*
B ceoer s FERcis : 5 SR L]
0 rronticr H..» r Fazez f_ écm:: LY T-, :7:: 2 [_] ==
1. Select the Product e ViEr | Eiesass | oM o s i | (Jcouing Povery. T3b. oy
table, then click the T = s
Form button to create ‘ = Product Entry Form -0 x
Price $50.00 =
a form for the Product [Becorsm oty 0w | ¥ S| T O N Ioa OO0, RS T
table. £
2
(=3
S
E
= Product Ertry Form - O X E
2
Current record; \ =
can be edited or "\ .2
deleted. s
Produrt Wame: Skis g
Product Number:  A202 NUM LOLK E
. Supplien: Elli= Ski Co.
Click to add a —
new record N s \\
: | T 4. The finished form can be
v - used to view and edit the
fcoa n_fias [P00) ssn L] 2 data in the Product table.
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— Relating Tables

* Once all tables have been created, they can be related
to one another using their primary keys

[a . . ) . 2. Drag a primary key field to a related table
Kl o o WP 9 ; and then click the Create button to create the
. T W —_ - -av & . relationship between those two tables.

m Mcrosodt Coposstion

o [
i
3 5 L ———
1. Click to open fsse Newrm -
Relationships. . ‘
X E’” == = N
-5 4 ;

Understanding Computers: Today and Tomorrow, 15th Edition

3. Once the tables are
related, data from
one table (Order table,
in this example) can
be displayed within a
related table (Customer
table, in this example).

FIGURE 14-17
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$8%4 The Relational Database Model
8% (RDBMYS)

* Retrieving Information from a Relational Database

— Query

* Arequest to see information from a database that
matches specific criteria

* Every DBMS provides tools users can use to query the
database for information

e Can also write in structured query language (SQL)

* Must be designed to extract information as efficiently
as possible

* Poorly written queries can impact the overall
performance of the system

Understanding Computers: Today and Tomorrow, 15th Edition
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Queries are saved; click a
saved query to see the results.
g ur

-~ L .- “ y —

Click to open the
query design screen

I P igen mese
[T -
el

The three The records in The queary result
specified the query results will display only
fieids will be  will be sorted in the records for
displayed. alphabetical order which the price
by Product Name Is less than $20.

1. ORIGINAL TABLE~L_ . -
Theommaimie P P S — o e
contains data for S AdSS . 008
all records. *an 5 ian s “we oo
& 20 . & dirm - fis o0
. ‘... P ’ ,'.-o e ey 3 ¢C
FIGURE 14-18
— 2. CREATING THE QUERY Querving
1y s et Queries can be created using the query Axtabina
design screen or by typing SOL code. SR
P The query design screen is used to specify the fields and
records that should be displayed in the query results L
e The underlying SOL code for a query can be viewed
- and edited using the View button on the HOME tab.
3 ——s
ZLLTT OO0V Mrutet Rane, FRODUT et Memte| MO0 1 e P &
FROM FRODU
] QOVKT Pt « X3 2
JRDER & MROOUCT Al Y v I3
¥
3. QUERY RESULTS < e g - w I3
Only the specified - . £
fields and the records "\ Procuct Name » ProductNumber « Prige « - |5
meeting the criteria Bindwngs 3¢ 01808 i
listed in the query are o— A1 €3 08 -
displayed when the R » — =
query is opened 3
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peadd The Relational Database Model
<ie | (RDBMS)

— Reports

* Formatted way of looking at a database table or the
results of a query

e Can pull data from more than one table

* Many programs have wizards or other tools to make it
easy to create a report

e Can be modified and customized using the Design view

e Reports in Microsoft Access are saved as objects in the
database file
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_— 1. Click to start the

Report Wizard. FIGURE 14-19

: / 2. The fields to be included in the report are selected and
the overall appearance is specified.

- IS
=, ' ™ eew e - |
; "A :‘] -
- N " 7 ; Order Report %
. ' # Frorven g
- 1T E - e ""'7‘_". -~ "" c
E—— | Tkl ki el M = £
A0 e = = = T
2 =
’ - \ e t i i
Report and column titles can —é— Dt Report &
be specified when the report B -2 B R i T 3
is created or modified. ‘e R =
4 = 3. The report can be edited
/‘__}_,,.. in Design view, as needed.
Felds to be included in the report o gmnL P 22 ..
are specified when the report is - - : \
created. Notice that this report e 4. When the report is opened, the
combines fields from the Order - aes s e \ > appropriate fields from the
table, Customer table, and Product =¥ designated tables are displayed
table. (e sem T 3wk —e— =] in the assigned order and format.
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$8%4 The Relational Database Model
4% (RDBMS)

* Maintaining a Relational Database

— Table structures can be modified when needed

— Other possible modifications:
* Adding new indexes to speed up queries
* Deleting obsolete data
* Upgrading database software, installing patches
* Repairing/restoring data that has become corrupt
* Continuing to evaluate and improve security
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5 The Object-Oriented Database Model

* The Object-Oriented Database Model

— Object-Oriented Database Management System
(OODBMS)

* Database system in which multiple types of data are
stored as objects along with their related code

e Can contain virtually any type of data (video clip, text
with music, etc.) along with the methods to be used
with that data

* Objects can be retrieved using queries (object query
language or OQL)

* Objects can be reused in other applications to create
new applications quickly
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Law Enforcement Databases

— Have been used for years but new database are now

emerging that hold non-traditional data like photos and
biometric data

* Next Generation Identification (NGI)

— Includes AFIT to store and
match fingerprints

— Includes support for photos
and face-matching

— Future improvements include
support for voice, iris, DNA,

palm prints, etc.
Understanding Computers: Today and Tomorrow, 15th Edition
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* Hybrid Database Models
— A combination of two or more database types or models

* Hybrid XML/Relational @

Database

— Can store and
retrieve both XML data
and relational data

FIGURE 14-21

!"?’y' brid XML/
relational databases. )
XML otz Relational dat3
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i %§ Multidimensional Databases (MDDB)

 Multidimensional Databases (MDDB)
— Designed to be used with data warehousing

— Often used in conjunction with Online Analytical
Processing (OLAP)

« MOLAP (Multidimensional OLAP)
— Data is stored in single structures called data cubes
 ROLAP (Relational OLAP)

— Data is stored in an existing relational database
using tables to store the summary information

 HOLAP (Hybrid OLAP)
— Combination of MOLAP and ROLAP technologies
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Cloud Databases

* Typically hosted on a cloud database provider’s servers that is
accessible to users via the Web

 Examples of Cloud Databases in Use
— Information retrieval

* Data to be accessed and displayed on a Web page is
often stored in a database, i.e, Search sites

— Support and facilitate e-commerce

 Display product information, pricing, customer
information, shopping cart content, etc.

— Cloud databases allow Web pages to be dynamic Web
pages
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Cloud Databases
— Use growing rapidly

— Typically built using a cloud
provider (Windows Azure,
Amazon SimpleDB, or
Google Cloud SQL)

— Requires less in-house
hardware and maintenance

— Individuals can create via
Microsoft Access web apps

Used with permission from Microsaft Corporation

With Microsoft Access, you can create

custom cloud databases.
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Cloud Databases

 How Cloud Databases Work
— Visitor makes request by
* Filling out a Web page form

e Selecting an option from a menu displayed on a Web
page form

— Web server converts the request into a database query,
passes it onto the database server, and then sends the
results back to the visitor

Understanding Computers: Today and Tomorrow, 15th Edition
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Cloud Databases

— Middleware

* Software used to connect two otherwise separate
applications, such as a Web server and a database
management system

e Commonly written as scripts
e Common languages include
— JavaScript
— VBScript
— CGl Scripts
— Active Server Pages (ASPs)
— PHP Scripts
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. The user fills out the

saarch box and either
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tha Search button,
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FIGURE 14-23

A cloud databasa In
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_ ¢ Quick Quiz

1. Which of the following is the most widely used type of database
today?
a. Network
b. Relational
c. Object-oriented
2. True or False: Databases are often used in conjunction with dynamic
Web pages.

3. A(n) is used to extract specific information from a
database by specifying particular conditions about the data to be

retrieved.

Answers:
1) b; 2) True; 3) query

Understanding Computers: Today and Tomorrow, 15th Edition 58



Al -
» v N Y
» ! w2\

< & " olv £

’ ¥ 2 qu] qu] I‘

; A0 u a
-

v ( ‘
- \
\ » \

 What Is a Database?

* Data Concepts and Characteristics
* Database Classifications

* Database Models

* Cloud Databases
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