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Unified Modeling Language (UML)

* A graphical notation for OOP

e Example: (All examples are from Visual Paradigm)

Name

{

Shape

Aftribute(s) =— =

-length

Operation(s) =— =—»

+getlLengthi)
+setLength()

Class without signature

Shaps
-length : int
+getLength() : int
+setlengthin : int) : void

Class with signature


https://www.visual-paradigm.com/guide/uml-unified-modeling-language/uml-class-diagram-tutorial/

Class Operations (Methods)

* The return type of a method is shown after the colon at the end of
the method signature.

MyClassMame has 3 atiibutes
and 3 operafions

MyClassName

+attibute : int
-attribute2 : float
Hattribute3 : Circle

+op1(in p1 : boolean, in p2): Sting
-op2(inout p3 : int): float = =— =
#op3{out pij: Classé® o= — —

== 02 returns a float
== Op3 refums a pointer

Parameter pd of op2 is of type int

[denoted by o *] to Classs



Class Visibility

* + public
* - private

 # protected Public Aftribute

Private Attribute =— =

/7
Protected Afttributes




Parameter Directionality
Fassed to opl by the caller

*in, inout, out

Fassed to op? by the caller, and possibly
modified by op2 and i passed back

Mot sef by the caller but is modified by opd, and
I5s passed back out



Perspectives of Class Diagram

e Conceptual
 Specification
* Implementation

Conceptual Specification Implementation




Relationships Between Classes

>
__________________ >
e
<>
et

Association

Inheritance

Realization

Dependency

Aggregation

Composition



Inheritance

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

Shape

£\




Assoclation

3 Exactly one
* One-to-one -

* One-to-many = Zero orone

* Many-to-many _

lero or more

|

|

T 1 or more

[ordered] Ordered



Aggregation, Composition, Dependency

* Aggregation

— It represents a "part of" relationship.

— Objects of Class1 and Class2 have separate lifetimes.

* Composition

— Objects of Class2 live and die with Class1.

* Dependency

— If changes to Class 2 cause changes to Class 1

Pearson

+hasRead(book) : boolean

Book

——————— >

Class1 Class2
O «——0O
Class1 Class2
Class1 Class2



Multiplicity

I Aggregation
Class [
I I | Role
I I
i I
¥ 0 -
. 1 -
|
[
Association

Operation

Example:
Order System

Abstract Class —

Generalization — =— =»

=




Example: GUI

Dependency

- Abstract Class

Aggregation Class
Boundary Class I + — = Generalization
Atiribute

- R
N 1
I l L

Control class [
Operation Composition




Generate C# Code using UML in Visual Studio

* https://www.visual-paradiem.com/tw/tutorials/visual-studio-uml-to-csharp-tutorial.jsp
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https://www.visual-paradigm.com/tw/tutorials/visual-studio-uml-to-csharp-tutorial.jsp
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