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UML vs RUPUML vs. RUP

RUP d fi Wh d Wh t H d• RUP defines Who does What, How, and 
When

New or changed New or changed Software Engineering Process 
requirements system(RUP)

UML id t d di d hi l• UML provides a standardized graphical 
notation to represent Software Engineering 
Process Artifacts
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For Building a System -g y
UML Is Not Enough!

Team-Based 

Development

Modeling 

L
Process

Language

CASE 
ToolsTools

CASE Tools Example: Rational Suite 13www.nurani.ir  - info@nurani.ir

UML HistoryUML History
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The UML Provides Standardized Diagrams

Use CaseUse Case
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State
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State
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DeploymentDeployment

Component

Diagrams

Component
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Component
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Slide 15 of xwww.nurani.ir  - info@nurani.ir

UMLديدگاه ھاي مختلف سيستم در  ر م ي ي ي

11-- Use Case View:Use Case View:

- Requirements and Features      - Analyst

22-- Design View:Design View:

- Problem and Solution            - Designer and Programmer

33-- Process Process View:View:

- Multithreading                - Programmer

44-- Implementation View:Implementation View:

- Technologies                          - Programmer

55-- Deployment View:Deployment View:

- Hardware and Topology          - Designer and Technologist

.ھا مھمتر باشند viewبر حسب نوع برنامه، ممکن است بعضي  :نکته
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در سيستم مختلف ھاي Rationalديدگاه Rose Rational Roseديدگاه ھاي مختلف سيستم در

11 U C ViU C Vi11-- Use Case View:Use Case View:

 Use Case View in UML Standard

22-- Logic View:Logic View:

 Design View and Process View in UML Standard Design View and Process View in UML Standard

33-- Component View:Component View:

 Implementation View in UML Standard

44-- Deployment View:Deployment View:

 Deployment View in UML Standard
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Viewختلف Rationalهاي Rose View  هاي مختلفRational Rose
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ط RationalRoseمحيط RationalRoseح
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ط ح دهنده ل تشك RationalRoseعناص RationalRoseعناصر تشكيل دهنده محيط
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The Tools MenuThe Tools Menu

U d th T l it Under the Tools menu item, can:
 Generate Code in 

Ad Ada

 Java

 Oracle8 Oracle8

 C++

 XML_DTD

 Reverse Engineer Models from Code

 ... 
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Use Case ViewUse Case View

  اين ديد كه تشريح رفتار سيستم از ديد كاربر است و فعل و انفعالات  اين ديد كه تشريح رفتار سيستم از ديد كاربر است و فعل و انفعالات
ل لتقا لActorActorتقا شا دهد ش ا ن ا تفاد ا ها د لها شا دهد ش ا ن ا تفاد ا ها د 44ها   44ها و مورد هاي استفاده را نمايش مي دهد شامل ها و مورد هاي استفاده را نمايش مي دهد شامل   ActorActorمتقابلمتقابل

::نمودار زير استنمودار زير است

)اختياری(

)اختياری(
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Use Case View ibib hh h dh dUse-Case View Describes Describes WhatWhat the system must dothe system must do

View Report

Register for
Courses

Maintain
Professor

InformationStudent

End-user

Login Maintain
Student

Information
RegistrarUse-Case View

End user 

Functionality

Select Courses
to Teach

Information

Close
R i t i

Professor

Submit
Grades

Registraion

Billing
System

A Use Case Diagram
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Use Case ViewUse Case View
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Logical ViewLogical View
م تحليلگر و طراح ديد از سيستم عمليات نيازمنديهاي شامل ديد اين اين ديد شامل نيازمنديهاي عملياتي سيستم از ديد طراح و تحليلگر مي

.شامل دو نمودار زير است. باشد
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Logical View ibib h ill dh ill dLogical View
<<boundary>>

Describes Describes HOWHOW the system will do…the system will do…

MainForm

// select maintain schedule()

<<boundary>> MaintainScheduleForm

+ // open()

bou da y

1 0..11// select maintain schedule()  // open()
+ // select 4 primary and 2 alternate offerings()

1

CourseCatalogSystem
<<boundary>> 1 0..*

RegistrationController
<<control>>

1

// get course offerings() // add courses to schedule()

// get course offerings ()
0..1

S h d l
<<entity>>

1

Schedule

// create with offerings() 26www.nurani.ir  - info@nurani.ir



Component ViewComponent View
قالب در را افزاري نرم سيستم دهنده تشكيل هاي مولفه سازماندهي سازماندهي مولفه هاي تشكيل دهنده سيستم نرم افزاري را در قالب

.نمايش مي دهد Component Diagramنموداري به نام 
ن چ ه ها :لفه مولفه هايي همچون:

source code files, data files, components, executable, etc.
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Deployment ViewDeployment View
وظيفهSystem Engineerباشد م  وظيفهSystem Engineerمي باشد
فقط در سيستمهاي توزيع شده كاربرد دارد.

ا اف ا ا ا اف ا ل گا گ گ   چگونگي نگاشت مولفه هاي نرم افزار روي اجزاي سخت افزاري سيستم
.نمايش مي دهدDeployment Diagramدر قالب 
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Rational RoseRational Rose
از طريق نمودارها و عناصر زير كمك مي كند تا   Rational Roseدر حقيقت•

:به مدلسازي رفتار سيستم بپردازيم
 Use Case Diagramg

 Class Diagram

 Collaboration DiagramCollaboration Diagram

 Sequence Diagram

 State-chart Diagram State-chart Diagram

 Activity Diagram

 Component Diagram Component Diagram

 Packages

D l Di Deployment Diagram
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Diagrams   : Class Diagramg g

ف هت که ت ا دا ن کلا دا ن نمودار کلاس، نموداری است که مجموعه : تعريف

ا ا آ اط ا ا آ ل ا ا کلاس ھا، نحوه تعامل آنھا و ارتباط بين آنھا را کلا

.تشريح می کند

 قسمت درLogical view تھيه ميشود .

 جزوStructural Modeling  ميباشد

  جنبهStatic سيستم را مدل ميکند. Slide 30 of xwww.nurani.ir  - info@nurani.ir



دهنده ل تشك اصل Classاجزاي Diagram Class Diagramاجزاي اصلي تشكيل دهنده

 Class
 Attributes Attributes
 Operations

R l i hi Relationships
 Associations

G li ti Generalization
Dependency
 Realization Realization

 Constraint Rules and Notes
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Finding ClassesFinding Classes

 Do we have that should be stored or analyzed ?

 Do we have external system ? external system is 

modeled as class

 Do we have any patterns, class libraries, components, 

and so on ?
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Fi di ClFinding Classes

Classes are usually derived from the followingClasses are usually derived from the following 

real-world items :

 Tangible or "real-world" things: book, course

 Roles: library member, student

 Events: arrival leaving request (help find Events: arrival, leaving, request (help find 

associations)
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Finding ClassesFinding Classes

 Special Class – Actors as Classes
 i t t ith t b t t t f th interact with system, but are not a part of the 

system itself

 black box to the system : internal implementations black box to the system : internal implementations 
are irrelevant

 don’t have to implement it or understand its don t have to implement it or understand its 
internal details
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UML PackagesUML Packages

 A package is a general purpose grouping 
mechanismmechanism.
 Can be used to group any UML element (e.g. use 

case, actors, classes, components and other , , , p
packages.

 Commonly used for specifying the logical 
d b f ldistribution of classes.

 A package does not necessarily translate  into 
h i l ba physical sub-system.

Name
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Diagrams   : Class Diagramg g

Package  کلاسھابندي   :
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ClassesClasses

 A class is the description of a set of objects having 
similar attributes operations relationships andsimilar attributes, operations, relationships and 
behavior.

Class 
Window

size: Size
visibility: boolean

Window

size: Size
visibility: boolean

WindowName

Attributes visibility: boolean

display()
hide()

visibility: boolean

Operations

Slide 37 of xwww.nurani.ir  - info@nurani.ir

Class NotationClass Notation

Attribute
describe the characteristics of the objectsdescribe the characteristics of the objects

CustomerAttributes

Visibility Name : Type = Default Value

+ name

+ address

+ phone+ phone

-birthdate

Attribute Type

+ : Public

Attribute Name

- : Private

# : Protected
38www.nurani.ir  - info@nurani.ir



Class Diagramg

Visibility: Specify whether attribute or Operation cab be 
used by another classes

1- Public:
b f l ibl t ll

used by another classes.

members of a class are accessible to all
clients. This is the default access.

2- Protected:2 Protected:

members of a class are accessible only
to subclasses, friends, or to the class
itself.

3- Private:

members of a class are accessible only to
the class itself or to its friendsthe class itself or to its friends.

4- Implemented :

the class is accessible only by thethe class is accessible only by the
implementation of the package
containing the class.
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What is a Relationship

 Relationship
 Relationship Type : Dependency, Generalization, Associatione at o s p ype : epe de cy, Ge e a at o , ssoc at o

Window

E t

Dependency

open ( )

close ( )

( )

Event

ConsoleWindow

G li timove ( )

display ( )

handleEvent ( )

DialogBox Control

A i ti

Generalization

Association
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Association

ti ith l i l l ti hi th

V

representing either logical relationships or message paths

generalization

the abstraction of common features among classes by thethe abstraction of common features among classes by the

creation of a hierarchy of more general classes (superclasses)

that encapsulate the common featuresthat encapsulate the common features

dependency

a relationship between two model elements such that a change

V

p g

in one element may require a change in the dependent element

aggregation

a whole-part association between two or more objects that

represent the whole and the other parts of that whole

composition

aggregation where no part can belong to more than one

composition at a time and if the composite whole is deleted

its parts are deleted with it 41www.nurani.ir  - info@nurani.ir

Class DiagramClass Diagram

 An association between two classes indicates An association between two classes indicates
that objects at one end of an association
“recognize” objects at the other end and mayrecognize objects at the other end and may
send messages to them.

CompanyDepartmentEmployee
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Association

 Each association has two roles, one for each direction.

 Role name: verb phrase or noun (responsibility or operation).

 Multiplicity : 0 1; 1 (default); * (0 ); 1 *; 2 4; 5 Multiplicity : 0..1; 1 (default); * (0..); 1..*; 2,4; 5.

 Navigability:  An arrow at the end of the association line g y

indicates that the assoc. can be used in only that direction.
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AssociationAssociation

Role 
name

Staff Member Student
instructor

Association 
name

name

Staff Member Student
1..* *instructs

Navigable
Role

Multiplicity (uni-directional) 
association

Courses

pre -
requisites

*

Courses
0..3

Reflexive 
association
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Association
Multiplicity:
کلا آن از نه ن ند داکث ظه ل ک د که ت ا آن دھند نشان نشان دھنده آن است که در يک لحظه حداکثر چند نمونه از آن کلاس

.                                                     ميتوانند وجود داشته باشند

- Syntax:  min .. max
- example: 

0 1 دسته اين از اطلاعات ورود کلاسھاي ھستندبيشتر کلاسھاي ورود اطلاعات از اين دسته          1 .. 0ھستندبيشتر
            1 .. 1         example: main form

0 .. 0    فرقدارد  Abstract (No Instance)حالت با 

 Utilityآنھا  به که اي محاسباتي و رشته توابع ھايش  Operationمانند کلاسي که تمام               
Class  گويند.

Di thDim m as math
s = m.sin(90)

0 حالت ھاي .. N  ،1 .. N  وN نيز استفاده ميشود.
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AssociationAssociation
Multiplicity IndicatorsMultiplicity Indicators

Exactly one 1

Zero or more (unlimited) * (0..*)

One or more 1..*

Zero or one (optional 
association) 0..1

Specified range 2..4

Slide 46 of xwww.nurani.ir  - info@nurani.ir



Class DiagramClass Diagram

 Aggregation Aggregation
 A special form of association that models a whole-part 

relationship between an aggregate (the whole) and itsrelationship between an aggregate (the whole) and its 
parts.

Models a “is a part-part of” relationship.Models a is a part part of  relationship.

Car Door House
1..*2..*

Whole Part
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Class DiagramClass Diagram
 Composition Composition

A strong form of aggregation
 The whole is the sole owner of its part The whole is the sole owner of its part.

 The life time of the part is dependent upon the 
wholewhole. 

1Circle Point

3..*

1

Polygon
Point

Circle

Polygon
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Class DiagramClass Diagram

- Composition and Aggregation:

School Student
0..*1

School Department
1 1..*
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Class DiagramClass Diagram

 Generalization
 “is kind of” relationship.

Shape SuperAn abstract Shape
{abstract}

Super 
Class

An abstract 
class

Generalization

Circle
Sub 

Class

Generalization 
relationship
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Class DiagramClass Diagram

 Generalization

 A sub-class inherits from its super-classp
 Attributes
 Operations
 Relationships

 A sub-class may
 Add attributes and operations
 Add relationships
 Refine (override) inherited operations
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Class DiagramClass Diagram

 Dependency

 A dependency is a relation between two p y
classes in which a change in one may force 
changes in the otherg
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Class DiagramClass Diagram

 Dependency

 Examples:p
 A class is a friend of another class.
 A class contains an operation that takes an object

f h lof another class as a parameter.
 A class accesses a global object of another class.

 A stereotype may be used to denote the type of the 
dependencydependency.

Class A Class B
<<friend>>
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Example : Customer order 
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Instructor
C ll

Employee No.

Name

College
Name

Address

Employs

h
Age

Sex

teachesAddress

Phone

R i

teaches

Course

Off i

Salary
Rating

Offering

Course No.
Student

Student No.
Enrolls In

Date

Room No.

Name

Age

Max EnrolSex
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Example Class DiagramExample Class Diagram
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