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Objectives

O

L
L
L

Introduce Premiere Products, the company that is used as
the basis for many of the examples throughout the text

Introduce basic database terminology
Describe database management systems (DBMSs)

Explain the advantages and disadvantages of database
processing

Introduce Henry Books, the company that is used in a case
that appears throughout the text

Introduce Alexamara Marina Group, the company that is
used in another case that appears throughout the text




What Is a Database System?

Database:

B avery large, integrated collection of data.
Models a real-world enterprise

B Entities (e.g., teams, games)

B Relationships

B More recently, also includes active components , often called
“business logic”.

A Database Management System (DBMS) is a software system
designed to store, manage, and facilitate access to databases.




The Purpose of a Database s ...

...to manage and keep track of things (Entities):
Orders

Customers

Jobs

Skills

Employees




Walmart
Invoice
Example

What are
the
different
things
you need
to track
and
manage?
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WalMart Database

DBMS

Sale
Person Sales

Product
Store

Customer Terms & Policies




Premiere Products Background

Premiere Products

M Distributor of appliances, houseware, and sporting
goods

B Uses spreadsheet software to maintain important
data

B Recent growth has made spreadsheet approach
problematic




Premiere Products Background (continued)

Drders requiring more
than one spreadshest o

Customer Order Part Part Mumber | Quoted Rep :
Customer Mame | Number | Order Date | Number | Description | Ordered | Price Warehouse | Number

FIGURE 1-1: Sample orders spreadsheet




Premiere Products Background (continued)

Problems using spreadsheet
B Redundancy

1 Duplication of data or the storing of the same data in
more than one place

1 What problems does redundancy cause?

B Difficulty accessing related data (customer’s address)
[J Limited security (being accessed by unauthorized users)

1 Size limitations (multiple spread sheets)




Premiere Products Background (continued)

[0 Information Premiere Products needs to maintain

Sales Reps

[J Sales rep number, last name, first name, address, total
commission, commission rate

Customers

[0 Customer number, name, address, current balance, credit limit,
number of customer’s sales rep

Parts Inventory

[J Part number, description, number units on hand, item class,
warehouse number, unit price

Order

[J Order number, order date, customer number, part number, number
units ordered, quoted price




Database Background

Database

M Structure that can store information about:
L1 Different categories of information
[ Relationships between those categories of information

Entity
M Person, place, object, event, or idea

B Entities for Premiere Products: sales reps,
customers, orders, and parts




Database Background (continued)

Attribute

M Characteristic or property of an entity
B Example: Customer has name, street, city, etc.
B May also be called a field or column




Exercise

Students In a student organization
Students In a course

students on an athletic team
Student health records
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Database Background (continued)

Relationship

B Association between entities

B One-to-many relationship

[1 Each rep is associated with many customers
L1 Each customer is associated with a single rep




Types of Relationships in ERD

One-to-many relationships (1:M)

B PAINTER (1) paints PAINTING (M)
Many-to-many relationships (M:N)
m EMPLOYEE (M) learns SKILL (N)

One-to-one relationships (1:1)
B EMPLOYEE (1) manages STORE (1)




Entity and Attributes

/ .Ent'rties
.

— Rop
RepNum Qty
1
ttnbt._:i%)
" Customer
CustomerNum | CustormarName State RepNum
/ ribute\sD

FIGURE 1-3: Entities and attributes




One to Many Relationship

Rep

RepNum | LestName | PirstName |  Street aty Stat Zip | Commission Rate
- QelationshD'

Customer

CetomerNum | CustomerName | Street Clty State Zip Balance Creditlimit RepNum

FIGURE 1-4: One-to-many relationship







Datafile vs Database

Data file
M File used to store data
B Computer counterpart to ordinary paper file

Database

B Structure that can store information about:
L1 Multiple types of entities
L1 Attributes of those entities
1 Relationships between the entities




File Management Systems

Registrar

Accounting

Athletics

-
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file
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Different data about a similar thing

(e.g., student) is in different places
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So, How's That Look In A Database

Registrar H‘ Class |
- programs

[f——\
Accounting - - .‘ ;it;ﬂr:nmtz |
[f——\

Athletics Sports
= - programs

f——t

Now all data about

student Is In one

| place.

Database

\

management -
system

Database
Class file

Accounts file
Sports file




Types of Database Model

A database model defines the logical design of data. The
model also describes the relationships between different
parts of the data. In the history of database design, three
models have been in use: the hierarchical model, the
network model and the relational model.

Ll Hierarchical database model (legacy systems)
L1 Network database model (legacy systems)
L1 Relational database model (focus in this course)




Hierarchical database model

In the hierarchical model, data Is organized as an inverted
tree. Each entity has only one parent but can have several
children. At the top of the hierarchy, there is one entity,
which is called the root.

DEPARTMENT

No.

Name I

|

COURSES

No.

Name

Unit

PROFESSORS

ID

Name I

D

Name

Courses I STUDENTS

An example of the hierarchical model representing a university




Hierarchical Database Model

®

Started by IBM and known as IMS DB
It influenced later DB’s

Basic structure

« Each parent can have many children
« Each child can have only one parent

The path 1s from left to nght and the top of the tree Is
the root

It Is iImportant that the most used records be placed to
the left of the tree

This model 1s useful when there are many one-to-
many relatonships that remain fixed over time




A Hierarchical Database Model

/ ltems

ltiem Descnption Quantity

998 DogFood 12
764 CatFood 11

Customers

Customer
Order

‘ ltems Ordered ‘

To retrieve data, you
must start at the top
(customer). VWhen you
retrieve a customer, you
retneve all nested data.




Network database model

In the network model, the entities are organized In a graph,
In which some entities can be accessed through several paths

(Figure 14.4).

DEPARTMENT No

Name

COURSES No

Name

Unit I

ID

Name Courses I STUDENTS

ID

Name | PROFESSORS

An example of the network model representing a university




Network Database Model

® The model came about to 1. Improve DB
performance, 2. Handle more complex

business situations, and 3. To set DB
standards

® Basic structure
« Sernes of one-to-many relationships
« A parent may have many children
« Achild (record) may have many parents




Relational database model

In the relational model, data is organized in two-dimensional
tables called relations. The tables or relations are, however,

related to each other, as we will see shortly.

DEPARTMENT PROFESSORS
No Name ID Name Dept-No | Courses
[ ] ®
[ ] ® PY ® [ ]
[ ] Y L] [ ]
L] L] L}
COURSES

No | Dept-No Prof-ID | Unit STUDENTS
D Name Courses
[ ] ® PY .
. . . .
[ ] . o
[ ] [ P

An example of the relational model representing a university




Entity-Relationship (E-R) Diagram

Entity-relationship (E-R) diagram
B Visual way to represent a database
B Rectangles represent entities

M Lines represent relationships between connected
entities




Premiere Prgduct E-R Diagram
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Rep * [ * Customer
RepNum CustomerNum A
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Database Management Systems

Database management system (DBMS)

B Program, or collection of programs, through which
users interact with a database

Popular DBMSs: Access, Oracle, DB2,
MySQL, and SQL Server

Premiere Products decides to use Access

Database design
B Determining the structure of the required database




Database Management Systems

(continued)
s =

FIGURE 1-8: Using a DBMS directly

FIGURE 1-9: Using a DBMS through another program




Database Management Systems
(continued)

[ Forms

B Screen objects used to maintain, view, and print data
from a database

B DBMS creates forms that Premiere Products needs
[l Reports

B DBMS creates reports for Premiere Products based on
user’s answers about the desired content and appearance
of each report




Database Management Systems
(continued)

¥ [ Farttiun AT 34
Dezcriphon lron
B Class Hiw S
‘warehouse 3
Frice Bed. o

FIGURE 1-10: Part form




Database Management Systems
(continued)

“2] Orders

P [ 0rderNum 1610

/" Fiekds rom OrcerDate 10/20/2010
@rdem table ’ Fields from the
__./ CustomerNum 356 Orderline table

N

PartNum ~ | NumOrdered - [ QuotedPrice ~
| DR93 1 $495.00
-~ DWN 1 $399.99
*

Record: 4 <« 1 of 2 P M ob { o Filter | |Search

FIGURE 1-11: Orders form




Database Management Systems
(continued)

Parts

PartNum Description OnHand Class Warehouse Price

AT94 Iron 50 HW 3 $24.95
BVDs Home Gym 45 SG 2 $794.95
CD3s2 Microwave Oven 32 AP 1 $165.00
DL71 Cordless Drill 21 HW 3 $129.95
DR93 Gas Range 8 AP 2 $495.00
DW11 Washer 12 AP 3 $300,90
FD21 Stand Mixer 22 HW 3 $159.95
KL&2 Dryer 12 AP 1 $§34005
KTO3 Dishwasher 8 AP 3 $505.00
KV29 Treadmill 9 SG 2 $1,390.00

FIGURE 1-12: Parts report




Advantages of Database Processing

1. Getting more information from the same
amount of data

2. Sharing data

3. Balancing conflicting requirements

B Database administrator or database
administration (DBA): person or group in charge
of the database

4. Controlling redundancy
5. Facilitating consistency




Advantages of Database Processing
(continued)

6. Improving integrity
e Integrity constraint: a rule that data must follow in the
database
7. Expanding security
e Security: prevention of unauthorized access
8. Increasing productivity
9. Providing data independence

B Data independence: can change structure of a database
without changing the programs that access the database




Disadvantages of Database Processing

Larger file size
Increased complexity
Greater impact of failure
More difficult recovery

2ot 1 €D | D e




Summary

Problems with non-database approaches to data
management: redundancy, difficulties accessing
related data, limited security features, limited data
sharing features, and potential size limitations

Entity: person, place, object, event, or idea for
which you want to store and process data

Attribute, field, or column: characteristic or
property of an entity

Relationship: an association between entities




Summary (continued)

O

One-to-many relationship: each occurrence of first entity is
related to many occurrences of the second entity and each
occurrence of the second entity is related to only one
occurrence of the first entity

Database: structure that can store information about
multiple types of entities, attributes of entities, and
relationships among entities

Premiere Products requires information about reps,
customers, parts, orders, and order lines

Entity-relationship (E-R) diagram: represents a database
visually by using various symbols




Summary (continued)

Database management system (DBMS): program
through which users interact with a database; lets
you create forms and reports quickly and easily,
and obtain answers to questions about the data

Advantages of database processing: getting more
Information from the same amount of data, sharing
data, balancing conflicting requirements,
controlling redundancy, facilitating consistency,
Improving Integrity, expanding security, increasing
productivity,




Summary (continued)

Disadvantages of database processing: larger
file size, increased complexity, greater impact
of failure, and more difficult recovery




Introduction to Henry Books Case

Henry Books
B Book store chain operated by Ray Henry

Henry decided to use database to gather and
store information on:

B Branches

B Publishers

B Authors

B Books




Introduction to Henry Books Database Case (continued)

Publicher
PubliherCode
] I ublicherName
City
Author Fook l
BookCode
A uthorNum
Authorlas Tide
i 1 PubbsherCode
AuthorFirst Tipe
Papertrack
J
EBookCode
' S wwhor®Num
Sequence
Branwrh c
Eranch um oy
BookCode
EranchMName | g PBranchNum
BEranchlL ocation CopyNum
Qualiry
Price




Introduction to the Alexamara
Marina Group Database Case

Alexamara Marina Group offers in-water boat
storage to owners

M Provides boat slips that boat owners can rent on an
annual basis

B Two marinas: Alexamara East and Alexamara
Central

B Provides boat repair and maintenance services
Database used to store data




Alexamara Marina Group E-R

Diagram

Marina Owner
MarinaNum OwwmerMNum
Name LasiMName
Address FirsiName
City Address
State Clty
flp Stmle
Zip
MarinaSlip ServiceCategory
SHplD CatemoryNum
MarinaNum CateporyDeseripton
L o SHpNum |
Lenglth
Rentallee
BoatMName
BoatType
OwnerMNum
ServiceRequest
ServicelD
SHpID
s CategoryNum j—
Description
Status
E=tH ours
SpentHours

NextServicelDate




