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Quick Review

| : . WhatlstheUML? e

# Why do we have many diagrams?

~ # Why do we use use case diagrams?




In today’s workshop you'll ..

# Understand the purpose and function of the class

diagrams
4 Learn how to model the class compartments
# Learn how to model the class attributes

# Learn how to mo_del the class operations




# An ob]ect 1S any person place, thmg, concept event screen, Or

report apphcable to your system.
# Objects have attributes and they have methods.

HA class is a representat1on of an object and, in many ways, 1t is &

~fslmply a template from whlch ob]ects are created




Objects and Classes (Cont.)

B Classes form the main building blocks of a ob]ect—

or1ented apphcatlon

: %f' Example:

W Although thousands of students attend the university, you would

only model one class called Student.

S ?_Students have student numbers, names, addresses, and phone

| 'numb‘_ers. Those are all examples of the attributes of a student.
Students also enroll in courses, drop courses, and request

- transcrip_tswhich represent what the student can do (methods).
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#A system's structure is made up of a collection of pieces often

© referred to as objects.

#Classes descnbe the different types of ob]ects that your system

~can have

»A class diagram describes the types of objects (i.e., classes) in

 the system and the various kinds of static relationships that exist

B among them.

- Class d1agrams also show the properties and operations of a
class and the constramts that apply to the way objects are

~ -Connected




- lasSia ramS Lol )

= Class diagrams are the primary source for‘fofward
_engmeermg (turnmg a model into code), and the target for

reverse engmeermg (turning code into a model).
 #The rules in the Class diagram are used to generate code.

% The code generates ob]ects while the application is running,

. )_f'that behave accordmg to the rules defmed by the Class dlagram.




An OverV1ew of the Graph1ca1
Notatlons

Relationships &
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. # Classes fOrm}thé foundation of the Class

diagram.

# a class in UML is drawn as a rectangle

Attributes

| split int'oup to three compartments

(sections):

| Operations
 #The top section contains the name of the '

= class.
» The mlddle se_ct_ilonicontains the attribu_tes. _

& The finéﬂ,_sectiohC0ntainsithe operations.
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“#The attributes and operations sections are optional.
#Hiding them does not change the fact that they exist.

I «#Mt merely enables you to keep the people who are rev1ew1ng -
your Class d1agram focused on the elements about which you

| jﬂneed their 1ns1ghts




Modeling a Class (Cont.)

name compartment only - minimum name and attributes only

Name
Attributes

all compartments visible name and operations only

— attributes suppressed
Attributes Name

Operations




‘Modeling a Class—Example

o

4% The BlogAccount class defines the information that the

- B 'system w111 hold relating to each of the user's accounts.

» T- ne BlogEntry class defmes the information Contamed

| -‘jwithm an entry made by a user mto her blog




. VI . d e 1 1n g th e N a me
C‘;;p artment—Class

] %The name alWaYS resides in the topmost Compartment.

#The name is nearly always a singular noun or noun phrase

. such as User and BlogAccount.

_%The capitalization rules for a class name typically correspond

to the language that will be used to code the application.

& %Since the code generated from class names usually does not
support spaces in the name, it is a good idea to use
_ ffunderscores or hyphens or 81mply no spaces between the _

words.




Mo de11ng the Name
Ccmpartment—Class Name (Cont )

! #A class name must be unique within a p‘ackage.
= The same c1ass name may occur Ain multiple packages.
' %T}us redundancy often happens When systems are worked

_'on by d1fferent teams or developed as parts of different

| pro]ects .

| » To clarify Wh1ch class you mean to reference you must

quahfy the class name with the name of the package that owns




3‘"Model1ng the Name L e
Compartment—Class Name (Cont )

- The format ' fOf aﬁﬂ]y qualiﬁ_ed o is:

Package Name Class Name

Scheduling :: Event Sales :: Event Contract_Admin :: Event
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# How does a class Selectively reveal its Operations and data to
other classes? By using visibility. :

# There are four d1fferent types of V1s1b111ty that can be apphed to
the elements of a UML model.

% These V181b111ty character1st1cs will be used to control access to

both attributes, operatlons and sometimes even classes

Public Protected
(Notation) | () (#)

More accessible to other Less accessible to other
parts of the system parts of the system




Public Visibility

# Public visibility »iS'thé,Amo._s_t._f_accefssible‘ of visibility charactéri_sticks.f -

% Specified usmgtheplus ‘(.\+) symbol befqré theassséiafedatffibute br Opferation.

package1

BlogAccount

'g + publicURL<C- - - } -

aMethod() * 7 |UassInSamePackage

JAN

2.

D.....-......-..--.

package2

-,

(lassInAnotherPackage SpecializedClassinAnotherPackage




Protected Visibility

L2 Protected elements on classes can be accessed by methods that are part of your -

class and also by methods that are declared on any « class that inherits from

your class : | .; s | | packagel

% Protected attr1butes and BlogAccount

# creationDate <= - - } :
Oper at1or1s are SPeC1ﬁed 2~ | aMethod() (lassinSamePackage

‘ ‘usmg thehash () o

{ "This attribute or operation is

'.'-'useful m51de my class and

: classes extendmg my class, but package2

S I —
. - - - b------------...

no one else should be usmg it

: "“ e i (lassinAnotherPackage Specialized(lassinAnotherPackage




Package Visibility

L2 If you add an attrlbute Or operatlon that is declared Wlth package V151b111ty to

your class, then any class in the same package can dlrect}y access that attribute

or operatlon

packagel

BlogAccount

W Spec1f1ed w1th a t11de ( )

- ~countEntries()<- « |CassInSamePackage
aMethod() '

2

- - - - P---------.-.

package2

- - D--.--.---.--.---...

(lassInAnotherPackage Specialized(lassinAnotherPackage




Private Visibility =~

' % Only the class that:contains the privatéelementcan see or work

with the data stored in a private attribute or make a call to a private

“operation. o padkage]

BlogAccount

(lassInSamePackage

"+ Specified with a minus () R

JAN

package2

(lassInAnotherPackage SpedializedClassinAnotherPackage |
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- It's a commonly accepted rule of thumb that attributes should
always be private and only in extreme cases opened to direct

accessby using something- more Visible.

= The except1on to this rule is when you need to share your

- -Class s attribute with classes that mhent from your class.

2 In this case, it is common to use protected.

 In well- des1gned OO systems, attrlbutes are usually private or

| Drotected but Very rarely pubhc




A e g,

W Attrlbutes can be |

represented on a class | An .m,ibmeﬁ
£ by association
dlagram e1ther by —

?'placmg them 1ns1de

=i ' BlogAccount
= the1r sect10n of the e S “name : Sting
attnbutes +publi(URl:UR\l

.__'-class box—known as K

o v.s.b.nﬁ
-,.by assoc1at10n W1th o

another class
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% The attrlbute notat1on describes a property as a line of text
(S1gnature) W1thm the class box itself. The full form of an

attr1bute is:

| Visibility name: type multiplicity = default {property strings} '

& % Your attribute will usually have a signature that contains a visibility
. property, a name and a type, although the attribute's name is the only

part of its 51gnature that absolutelv must be present.
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% An attrlbute 's name can be any set of characters, but no two

attr1butes in the same class can have the same name.

L One of the primary aims of modeling your system is to
- communicate your design to others so make sure that the name

accurately describes what is being named.

4% Check to make sure that the name meets the conventions of the |

programmmg language
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‘% The type of attr1bute can Vary dependmg on how the class W111
e 1mp1emented in your system but it is usually either a class,

: such as Strmg, or a primitive type, such as an int in Java.
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: Sometimesanattribute will represent rn'ore than one object.

In fact an attr1bute Could represent any number of objects of

— _1ts type

“» -Thisis like declaring that an attribute is an array.

- Multiplicity allows you to specify that an attribute actually
represents a collect1on of ob]ects and it can be apphed to both'

| 1n11ne and attributes by assoc1at10n
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- Multiplicity ismod-eled as a value eXPré'ssi‘on. =

' Whenmultipli_c_:ity is used in an inline attribute, the value

~ expression is enclosed within square brackets ([ ]).
# When multiplicity is used to adorn a diagram notation like an
_ association, it has no enclosing brackets.
- Multiplicity can express a range of values, a specific value,a

range without limit.
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# Range of values

A range of values mcludes a lower and an upper value separated by two periods, as in
[0..5] or O..5.

| * Spec1f1c Values"

When the upper and lower values in a range are the same, the UML allows the use of
the upper value by itself, as in [2] or 2

SoccerTeam

. 4% Range without limit
s e goal_keeper: Player [1]
~ When the upper value is unknown or forwards: Player [2..3]

~ unspecified, the UML uses the asterisk (*) in

> midfielders: Player [3..4]
place of a number value, as |n ot whrch
meansoneormorei - | defenders: Player [3..4]
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- There is also a set of propertles that can be apphed to attrlbutes to

completely descr1be an attribute's characteristics.
» Examples of propert1es

= —readOnly Spec1f1es that the attrlbute may not be modified once the |

o 1n1t1a1 value is set.

~ —ordered: An attribute with a multiplicity greater than 1 can be

specified to be ordered.

| —unique: an attrlbute Wlth mult1p11c1ty greater than 1 may be

. requlred to be unzque




Attribute Properties-Example

Bank

§ - clients : AccountHolder[0..*] {ordered, unique}
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- Operations are the actions that a class knows to carry out.

- Operations most obViously correspond to the methods on a class.

- The full UML syntax for operations is:

Visibility-name (parameter-list) : return-type {property-string}

» Operations in UML are specified on a class diagram with a
-signature that is at minimum made up of a visibility property, a
name, a pair of parentheses in which any parameters that are

needed for the operatlon to do its job can be supphed and a return

'*type




Modeling Operations-Example

BlogAccount

-name: Stnn%
+ publicURL : URL
-authors Author [1..5)

+ addEntry(newEntry : BlogEntry) : void | = _

- name : String

+ publicURL : URL
- authors ; Author [1..5]

+ addEntry(newEntry : BlogEntry, author : Author) : void
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% In UML, operations, attributes, and even classes themselves

can be declared static.

= % You repre.seﬁfét'ajtic parts by underlining them.

N BlogAccount
| -name: Stnnc{;l
+ publicURL : URL

: authors Author [1..5]
- accountCounter : int

- | +addEntry(newEntry : BlogEntry, author : Author) : void
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