arning. All Rights Reserved. May not be scanned, copied
ed to a publicly accessible website, in whole or in part.




Chapter Objectives

» Explain how object-oriented analysis can be
used to describe an information system

» Define object modeling terms and concepts,
including objects, attributes, methods,
messages, classes, and instances

» Explain relationships among objects and
the concept of inheritance

» Draw an object relationship diagram

Copyright ©2017 Cengage Learning. All Rights Reserved. May not be scanned, copied
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Chapter Objectives .

» Describe Unified Modeling Language (UML)
tools and techniques including use cases, use
case diagrams, class diagrams, sequence
diagrams, state transition diagrams, and
activity diagrams

» Explain the advantages of using CASE tools in
developing the object model

» Explain how to organize an object model

Copyright ©2017 Cengage Learning. All Rights Reserved. May not be scanned, copied
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Overview of Object-Oriented
Analysis co

» Object-Oriented Terms and Concepts
- Unified modeling language (UML)

- Method of visualizing and documenting an information
system

- Attributes: Characteristics that describe an object
- Methods: Tasks or functions that the object performs
- Message: Command to perform a specific function
- A class is a group of similar objects
- Instance: Specific member of a class

..........
...........
...........
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Overview of Object-Oriented

Analysis <
» Objects

- Represented as a
rectangle

- The object name is at
the top, followed by
the object’s attributes
and methods

FIGURE 6-1 Objects have attributes,
can send and receive messages, and
perform actions called methods.

The DRIVER objact

... Can send massages

.10 Ine CAR obyect

... Which performs the
requastad methods

DRIVER Object ]

[ Attributes include driver license number, age, etc,

| !
- !

|

CAR Object
Attributes include year, make, model, VIN, ate.
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Analysis cs

FIGURE 6-2 The PARENT
object includes four
attributes and two
methods. Mary Smith,
Ahmed Ali, and Anthony
Greene are instances of
the PARENT object.

PARENT Object

Characterstics Attributes
thiat descibe the Name
PARENT abject Age

Sex

Hair colar
Tasks tha thea
FAREMT abjecl
can perform

Instances of

the PARENT Object

Mary Smith
Aoe 25
Femala
Rad

Ahmed Ali

Age 34
Male
Girooar

Anthony Greene

Age 42
klale
Browemn
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Overview of Object-Oriented
Analysis cos

Instances of

CHILD Object the CHILD Object
. Age 3
Characteristics Attributes Male
that describe the ...--_--"" Name Red
CHILD object Age
Sex - :
Hair color Amelia Ali
- Age 1
Number of siblings Female
Brown
Tasks that the
CHILD object can E
perform H;:t:greene
Female
Blonde

FIGURE 6-3 The CHILD object includes five attributes and five methods. James Smith,
Amelia Ali, and Misty Greene are instances of the CHILD object.
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Overview of Object-Oriented
Analysis cos

» Attributes

- Describe the characteristics of an object

- The number of attributes required depends on:
- Business requirements of the information system
- Requirements of users

- Attributes of an object are defined during the
system development process

- Objects possess a state
- State: Describes the object’s current status

A
O
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Overview of Object-Oriented

Analysis cos
» Methods

- Specific tasks that an object can perform
- ldentify functions performed
- Describe the functions performed

FIGURE 6-4 The MORE FRIES method
requires the server to perform seven
specific steps.

7~ Method:

MORE FRIES

-

Steps:
1. Heat oil

2. Fill fry basket with frozen
potato strips

3. Lower basket into hot oil
4. Check for readiness

5. When ready raise basket
and let drain

6. Pour fries into warming
tray

7. Add salt

~

J
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Overview of Object-Oriented
Analysis co

» Message

- A command that tells an object to perform a certain
method

- Polymorphism: Concept that a message gives
different meanings to different objects

Message: GOOD NIGHT

el I

FARENT DoG CHILD
Causes tha Causas the OO0 Causes the GHILD
PAREMT objsct o ophjact io go o sleap abjact o ged ey
read a bodlime elary for bed

FIGURE 6-5 In an example of polymorphism, the message GOOD NIGHT
produces different results, depending on which object receives it.
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Overview of Object-Oriented
Analysis cos

4 Message (cont.)

- A message to the object triggers changes within the
object without specifying how the changes must be
carried out
- An object can be viewed as black box

- Encapsulation: Idea that all data and methods are
self-contained, as in a black box

Message:

ENTER GRADE
INSTRUCTOR | e——-

STUDENT
RECORD

Figure 6-6 In a school information system, an INSTRUCTOR object sends an ENTER GRADE
message to an instance of the STUDENT RECORD class.
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Overview of Object-Oriented
Analysis cos

» Classes

- An object belongs to a group or category called a
class

- All objects within a class share common attributes and
methods

- Subclasses: Categories within a class

- Super-class: A class belonging to a general
category

Copyright ©2017 Cengage Learning. All Rights Reserved. May not be scanned, copied
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Overview of Object-Oriented

Analysis <o

FIGURE 6-7 The VEHICLE class
includes common attributes and
methods. CAR, TRUCK, MINIVAN, and
SCHOOL BUS are instances of the
VEHICLE class.

Class Subclass

Attributes

Attributes
ks
el
Year
Weighl
Taodod

CTRHE

Attributes

e en
Al

Attributes
Load 1k

Attributes
Emergency Rait Ioestian

rine in
Allilanks
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Superclass
Attributes Class
Marme
Date of birth Class
e Attributes

Subclass

Saclal Securlly number

P
Uneommeon - i Telepione number
atdbies Hire date Subclass

Title S

Pay rate

Camman
makads

Attributes
Instrucior iype
Availakility

NG T
rosfenls

FIGURE 6-9 At the fitness center, the PERSON superclass includes common
attributes and methods. EMPLOYEE is a class within the PERSON superclass.
INSTRUCTOR is a subclass within the EMPLOYEE class.
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Relationships Among Objects and
Classes conn

Parent Child Inherits
Attributes Attributes
Social Security number L Type of Instructor
Telephone number | Social Security number
Hire date l / Telephone number
Title Hire date
Pay rate Title
’ et ke

FIGURE 6-10 An inheritance relationship exists between the INSTRUCTOR and
EMPLOYEE objects. The INSTRUCTOR (child) object inherits characteristics
from the EMPLOYEE (parent) class and can have additional attributes of its own.
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Relationships Among Objects and
Classes cona

» Object Relationship Diagram

- Displays objects and how they interact to perform
business functions and transactions

Isa

MAMAGER OFFICE STAFF INSTRUCTOR

(o) e ()
Indicates

availability FITHESS-CLASS

Determines Administers

FIGURE 6-11 Object relationship
diagram for the fitness center.

FITNESS-CLASS
SCHEDULE

Lists apan
fitness-classas

REGISTRATION
RECORD

STUDENT
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Object Modeling with the Unified

Modeling Language con

» Use Case Modeling (cont)

- UML symbol for a use case is an oval with a label that
describes the action or event

- The actor is shown as a stick figure, with a label that
identifies the actor’s role

- Use case description: Documents the name of the use
case, the actor, a description of the use case

- Provides a step-by-step list of the tasks and other key
descriptions and assumptions

N

FIGURE 6-12 In a medical office system, a PATIENT —
(actor) can MAKE APPOINTMENT (use case).

MAKE APPOINTMENT
PATIENT Usa Casa)
[Acdarh
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Object Modeling with the Unified
Modeling Language con.

—C O~—=—C D
=<Uses>>

Add Fithess-Class Produce Fithess-Class
Student Roster
—-- e
<<lUSaS>>
Change Availability Update Instﬁpctor
Instructor Information

FIGURE 6-13 When a student adds a class, PRODUCE FITNESS-CLASS ROSTER uses the results of
ADD CLASS to generate a new class roster. When an instructor changes his or her availability, UPDATE
INSTRUCTOR INFORMATION uses the CHANGE AVAILABILITY use case to update the instructor’s

information.
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Object Modeling with the Unified
Modeling Language cons

FIGURE 6-14 The

ADD NEW ADD NEW STUDENT Use Case Add New Student
STUDENT use
case description Name: Add New Student
documents the Actor: StudentManager
process used to
add a current Description: Describes the process used to add a student to a filness-class
student into an Successful 1. Manager checks FITNESS-CLASS SCHEDULE object for availability
existing class. completion: 2. Manager notifies student

3. Fitness-class is open and student pays fee

4. Manager registers student

Alternative: 1. Manager checks FITNESS-CLASS SCHEDULE object for availability

2. Fitness-class is full
3. Manager notifies student

Precondition:

Student requests fitness-class

Postcondition:

Student is enrolled in fitness-class and fees have been paid

Assumptions:

None
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Object Modeling with the Unified
Modeling Language cons

» Use Case Diagrams
- A visual summary of several related use cases
within a system or subsystem
> The first step is to identify the system boundary
which is represented by a rectangle

- System boundary: Shows what is included in the
system (inside the rectangle) and what is not included
in the system (outside the rectangle)

..... i Copyright ©2017 Cengage Learning. All Rights Reserved. May not be scanned, copied
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Object Modeling with the Unified

Modeling Language cons

Usze Caze Diagram: Aute Service Departrnant

——-

Reguazz
zErvice

Customer

Metifes

U ate
Work
Scheduls

Periarms

FIGURE 6-16 A use case

wark
diagram to handle work at Machanic
an auto service
department. Prepare
Inveice

~af——
Wi les

Checks

Sarvica
Writar
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Object Modeling with the Unified
Modeling Language cos

» Class Diagrams

- Show the object classes and relationships involved
In a use case

- Each class appears as a rectangle, with the class
name at the top, followed by the class’s attributes
and methods

> Lines show relationships between classes and have
labels identifying the action that relates the two
classes

> Includes a concept called cardinality

- Cardinality: Describes how instances of one class
relate to instances of another class

'_\.\:‘ AN Copyright ©2017 Cengage Learning. All Rights Reserved. May not be scanned, copied
AR or duplicated, or posted to a publicly accessible website, in whole or in part. 25



Object Modeling with the Unified
Modeling Language co

UML Nature of the Example Description
Motation Relationship
0.t £BMo or many Employes H Payrall Deduction An employee can have no payroll
1 o deductions or many deductions,
0.1 Zaro or ana Ernpl ShoLs An employea can have no spousa or
mployes H pouse ohe spouse.
1 0.1

1 One and anly cne Office Manager | | Salas Office An office anager manages one and
only one office.

1 1
1.” One or many Ordar | | ltem Ordered fC}ne order can include ane or many
itemns ordered.
1 1."

FIGURE 6-17 Examples of UML notations that indicate the nature of the relationship between
instances of one class and instances of another class.
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Object Modeling with the Unified
Modeling Language cons

FIGURE 6-18 Class diagram
for a sales order use case
(attributes and methods
omitted for clarity).

Wlariges

Sales Manager Salesz Rep

Attributes Attributas

Bxsigned o

Rethodz ethads

lsnzges Azsigned

Places Customer

Attributes
Methads

Attrbutes
Methods

oL* L Itemz Ordered
Attributes Attributes
Methods Methods
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Object Modeling with the Unified
Modeling Language cons

» Sequence Diagrams

- Dynamic model of a use case, showing the
interaction among classes during a specified time
period

> Graphically document the use case by showing the
classes, the messages, and the timing of the
messages

- Include symbols that represent classes, lifelines,
messages, and focuses

..... i Copyright ©2017 Cengage Learning. All Rights Reserved. May not be scanned, copied
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Object Modeling with the Unified

Modeling Language oo

» Sequence Diagrams cont)

> Classes

- Send or receive messages
- Shown at the top of the sequence diagram

o Lifelines

- Represent the time during which the object above it is
able to interact with the other objects in the use case

- An X marks the end of the lifeline
- Messages

- Include additional information about the contents
> Focuses
- Indicate when an object sends or receives message

A
O

Copyright ©2017 Cengage Learning. All Rights Reserved. May not be scanned, copied
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Object Modeling with the Unified
Modeling Language conn

I : Lifeline | : Lifeline
f ] Message 1 [ )

H

that describes the message, and that
each class has a focus that shows the

FIGURE 6-19 A sequence diagram I I
with two classes. Notice the X'that
F | F 1

indicates the end of the CLASS 2 o : o :
lifeline. Also notice that each message I 0
is represented by a line with a label | Message 2

|

I

period when messages are sent or \ )
received
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Object Modeling with the Unified
Modeling Language co»

I Request I I

fitness-class ,--'I'-\ Check /‘I‘\
p—- —-

Notify
Register ‘ I \

: X

-

Focus

Pay

.{}------
.{--------

FIGURE 6-20 The sequence diagram for the ADD NEW STUDENT use case.
The use case description for ADD NEW STUDENT is shown in Figure 6 14.
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Object Modeling with the Unified
Modeling Language cos

» State Transition Diagrams
- Show how an object changes from one state to
another, depending on events that affect the object
- All possible states must be documented in the state
transition diagram
- States appear as rounded rectangles with the state
names inside

Opens Makes first
account

Bank closes account
Customer closes account

deposit — g siver Closed/
Existing Former

Assets
released

attached

FIGURE 6-21 An example of a
state transition diagram for a bank
account.
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Object Modeling with the Unified
Modeling Language o

» Activity Diagrams
- Show actions and events as they occur

- Show the order in which the actions take place and
identify the outcomes

Customer Card is PIM is

needs cash Customer accepted Customer accepted
Start inserts enters PIN
ATM card

Sufficient funds available

Customer
requests
cash

FIGURE 6-22 An
activity diagram shows
the actions and events
involved in withdrawing
cash from an ATM.

ATM ATM
adjusts provides
balance cash

Sufficient funds not available

ATM
notifies
customer
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Object Modeling with the Unified
Modeling Language cos

» Business Process Modeling (BPM)
- Represents the people, events, and interaction in a
system
> Can be used anytime during the systems
development process
- Compatible with object modeling
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Object Modeling with the Unified

Modeling Language co
» CASE Tools

- Provide an overall framework for documenting the
system components

- Object modeling requires many types of diagrams to
represent proposed systems

- CASE tools speed up the process
- Ensure consistency and provide common links

- Once objects are described and used in one part of the
design, they can be reused multiple times without
further effort
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Chapter Summary co

» The Unified Modeling Language (UML) is a
widely used method of visualizing and
documenting an information system

» Use case describes a business situation
initiated by an actor, who interacts with the
information system

» At the end of the object modeling process,
the use cases and use case diagrams are

organized and class, sequence, state
transition, and activity diagrams are created
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