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UML Class Diagram:

Class diagrams (structural UML diagrams) are the main building blocks of every object
oriented methods. The class diagram can be used to show the classes, relationships, interface,
association, and collaboration. UML is standardized in class diagrams. Since classes are the
building block of an application that is based on OOPs, so as the class diagram has appropriate
structure to represent the classes, inheritance, relationships, and everything that OOPs have in
its context. It describes various kinds of objects and the static relationship in between them.
The main purpose to use class diagrams are:

o This is the only UML which can appropriately depict various aspects of OOPs concept.

» Proper design and analysis of application can be faster and efficient.

e Itis base for deployment and component diagram.

UML Class Notation
Each class is represented by a rectangle having a subdivision of three compartments
name, attributes and operation.
There are three types of modifiers which are used to decide the visibility of attributes and
operations:
e +isused for public visibility(for everyone)
e #isused for protected visibility (for friend and derived)
e - isused for private visibility (for only me)
There are several diagram components which can be efficiently used while making/editing

the model. These are as follows:

e Class { name, attribute, method}

o Objects

e Interface

« Relationships {inheritance, association, generalization}

o Associations {bidirectional, unidirectional}
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My ClassHame has 3 atfibutes
and 3 operafions

MyClas sName
+attribute : int
-attribute? : float
#attributed : Cincle
+0p1(in p1 : boolean, in p2): Sting
-op2(inout p3 : int): float ® == = = op2retumns a float
#op3d|out p*: Classh® #= == == |== op3refums a pointer
I (denoted by a *] to Clossé

Parameter o3 of op2 is of type int

Class Visibility:

The +, - and # symbols before an attribute and operation name in a class denote the visibility of

the attribute and operation.

Public Attribute

i MyClas sName

Private Attribute =— =»

+attribute : int
-attribute2  float
#attribute3 : Cincle

7/
Protected Attributes

+0p1(inp1 : boolean, in p2): Sting
-op2(inout p3 . int) : float

#opd(out p6): Classg®

Parameter Directionality:

Each parameter in an operation (method) may be denoted as in, out or inout which specifies its

direction with respect to the caller. This directionality is shown before the parameter name.

Possed to op2 by the caller, and possicly  — Lapdfinout p3 : int) : float
modified by op2 and is passed back

Mot

Passed to opl by the caller
|

i MyClas sName
+attriblite : int
: float
: Circle
+0p1(in p1 : booclean, in p2) : Sting

#up&[cirt p6) : Class6*
|

set by the caller but is modified by opd, and
is passed bock out
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Perspectives of Class Diagram:

The choice of perspective depends on how far along you are in the development process.
During the formulation of a domain model, for example, you would seldom move past
the conceptual perspective. Analysis models will typically feature a mix of conceptual and
specification perspectives. Design model development will typically start with heavy

emphasis on the specification perspective, and evolve into the implementation perspective.
A diagram can be interpreted from various perspectives:

1. Conceptual: represents the concepts in the domain
2. Specification: focus is on the interfaces of Abstract Data Type (ADTS) in the software

3. Implementation: describes how classes will implement their interfaces

The perspective affects the amount of detail to be supplied and the kinds of relationships worth

presenting. As we mentioned above, the class name is the only mandatory information.

Cell

-expression | Expression = null
-value : Value = null

= S : +ovaluale(Spreadshest)
-axpression -exprassion ; Expression +getFormula() ; Expression
Cell -value -value ; Value +setFormula(Expression )
Cell +avaluate the expr() +evaluate( Spreadsheat ) +getvalue(): Value
Conceptual Specification Implementation

Relationships between classes:

UML is not just about pretty pictures. If used correctly, UML precisely conveys how code
should be implemented from diagrams. If precisely interpreted, the implemented code will

correctly reflect the intent of the designer.

A relationship can be one of the following types:

Association

-
L
>E Inheritance {> Generalisation / Interface

_________________ DE Realization <@ Composition / Strong Aggregation

}77777777777777777% Dependenc) <> Weak aggregation

Aggregatior

Compositior
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1. Inheritance (or Generalization): asesl)

A generalization is a taxonomic relationship between a more general classifier and a more
specific classifier. Each instance of the specific classifier is also an indirect instance of the
general classifier. Thus, the specific classifier inherits the features of the more general

classifier.

e Represents an "is-a" relationship.
e An abstract class name is shown in italics.

e SubClassl and SubClass2 are specializations of SuperClass.

aiysiia el Cial) i ¢ (SUperclass) el adias (subclass) e Ciia Juasi Glo aaxill b
(interface dgalsll Min dalal ol wendll Wle st oS ¥ € (LY Giall e (Cup)
Cilial sae (g (Cuygill) hytial) Sadinls macy Ciall labia of Lad 3L sl (05 dimplementation)

o) e (e bl deadl) & Qllal) araxt i (JBall 128 & L e

The figure below shows an example of inheritance hierarchy. SubClassl and SubClass2 are

derived from SuperClass.

Shape

P

Polygon Elli psa Spline
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2. Association: ks ¥

Associations are relationships between classes in a UML Class Diagram. They are represented
by a solid line between classes. Associations are typically named using a verb or verb phrase

which reflects the real world problem domain.

JBal) 138 3, dadiie b oy Cilage Die img " 5 T i) G 28 ClBle Bl (e psill 1aa i

s lahall ag DSy (D) Al gl

Student

Studies

College

Simple Association:

e Astructural link between two peer classes.

e There is an association between Class1 and Class2

The figure below shows an example of simple association. There is an association that connects

the <<control>> class Class1 and <<boundary>> class Class2.

o 10

Class1 Clazs2

3. Aggregation: gl
A special type of association.

e It represents a "part of" relationship.
e Class2 is part of Classl.
e Many instances (denoted by the *) of Class2 can be associated with Class1.

e Objects of Classl and Class2 have separate lifetimes.
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The figure below shows an example of aggregation. The relationship is displayed as a solid line
with a unfilled diamond at the association end, which is connected to the class that represents

the aggregate.

® ~—+@

Class1 Class2

by g sanall (pn ALalS A B3gas Jia LU Y1 (e pald g53 2 (Aggregation) aseal

College <>7 Student

JalS S8 poeatl 8 dieciall Glia) s Voo ST aaly s e A0S0 Caia (S8 (JEd) Jass e
Jabie Qllall (Sl ol s A Chin s 48] U (S us cliginal e

4, Composition: ¢ sl

A special type of aggregation where parts are destroyed when the whole is destroyed.

e Objects of Class2 live and die with Class1.

e Class2 cannot stand by itself.

The figure below shows an example of composition. The relationship is displayed as a solid
line with a filled diamond at the association end, which is connected to the class that represents

the whole or composite.

0. 0

Class1 Class2

g i 6 ladie Ctia G g ASLe ) jedn 3 aeaill (e gald £93 g8 (Composition) ¢y eal)
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5. Dependency: 4l

An object of one class might use an object of another class in the code of a method. If the object

is not stored in any field, then this is modeled as a dependency relationship.

e A special type of association.
e Exists between two classes if changes to the definition of one may cause changes to the
other (but not the other way around).

e Classl depends on Class2

oda it 5 AY) B st (g ) e B eill gop B Cun S ) cpiia Gn AD) a3 Latl
o il adiey o U Jdl b Al G e adiag aaly ciia o) ) Aedll i Gus dbecs A0
L) s ) A

Student |==————— — College

The figure below shows an example of dependency. The relationship is displayed as a dashed

line with an open arrow.
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Class1 Class2

The figure below shows another example of dependency. The Person class might have a
hasRead method with a Book parameter that returns true if the person has read the book

(perhaps by checking some database).

Parson Book
+hasRead{book) :boclean [~~~ 7 7 =]

6. Realization:

Realization is a relationship between the blueprint class and the object containing its respective
implementation level details. This object is said to realize the blueprint class. In other words,

you can understand this as the relationship between the interface and the implementing class.

For example, the Owner interface might specify methods for acquiring property and disposing
of property. The Person and Corporation classes need to implement these methods, possibly in

very different ways.

=< |nterface>>
Qwner
+acquire (property}
+dispose{property)
4 [
i’ 1
i L]
i 1]
i 1
P 1
) Al
' i
Parson Corporation
-real -current
-tangible -fiwed
-intengible -longTerm
-intangible

- Class diagram examples (A classroom scheduling system: specification perspective.)
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Adminll InterfaceController ReservationRepository
currentlUser
paintd addReseration()
mlugin() d_ﬁ____:a’remn\reResewatinn()
addUser() 1 makeyweekivSchedulal )
. |addinstructor( 1 makelnstructorSchedulal )
- 1 _=laddRoom(} tnakeRoomScheduled)
PublicUl |~ | amavellser() ]
remaovelnstructard) \
paintd removeRoom() Instructar
1 ” [narre .
. 1 class ! 1
‘;\H‘“\- Reservation
User date
narme =
passward Roorm M
privilege location
capacity 1
checkPassword()
setPrivileged )
Study pack
Course title
Nunber
Year
Instructor
Assgnment OHP slides Lecture Videota pe
notes
Credits Slides Text Tape ids .
Exercises Solutions
#Problems Text
Description Diagrams
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Bank
+code
+address O
+manages() ATM
+maintains()
Customer +location
o tmanagedby
+name
:m’e“ +identifies()
transactio
+card number Hhans nsO
+pin
ATM Transactions
+vernityPassword()
Account o
Haz (1 ) +transaction id
- T aTiaT 3 Account Transaclion | +date
12 +halance +Hype
1—1 +amount
+deposit) +post balance
+withdraw()
createTransaction() +madifies()
Current Account Saving Account
+account no. 1 Savings-Checking | *+account no.
+balance J 1 +balance
+withdraw()
- UML Class Example
Customer Order
narme 1 0.* | date
address x status
association -\‘ calcTax
] calcTotal
- Payment *
abstract class™ 4 1. IIf ! calcTotalWeight
armount 1
role name
neralization .__ o e s
s L lingitern | 1.7 €«—— multiplicity
[ | | OrderDetail ftem -« class name
Cradit Cash Check i . )
gquantity - : shlpp!nngght attributes
nurmker cashTendered name taxStatus - description
twpe hankiD f/
expDate calcSubTotal getPriceF orGuantity
autharized calceight [ | getrveight < operations
authorized K
navigability
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UML class diagrams : Library class hierarchy

Library item

Catalogue n umber
Acquistion da te
Cost

pe
Status

Number of copies

Acquire ()
Catalogue ()
Dispose ()
Isste ()
Return ()

i
| |

Published item Recor ded item
Title Title
Publisher Medium
| I I
Book Magazine Film Computer
- program
Author ear Director -
Edition Isste Date of release \ersion
Publication da te Distributor Platbrm
ISBN
- UML class diagrams: User class hierarchy
Library user
Name
Address
Phone
Registration #
Register ()
De-register ()
Reader Borrower
Afiliation Items on loan
Max. loans
Staff Student
Depar tment Major subject
Depar tment phone Home ad dres

11
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Class Diagram Example: Order System

Multiplicity

I
I
I
|
v
y

Aggregation
Class
| Role

Attribute — — » T o-
|

Association Operation
1.
Abstract Class =— —
Generalization =— =— =»

A class diagram may also have notes attached to classes or relationships.

Dependency

= Absiract Class

| Aggregation Class
I <+ — = Generalization

= [ [

A
I

Operation Composition

Boundary Class

I Attribute

Association = = = »

A
I

Control class
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