
Modeling with UMLg

1COE618 Winter 2013, Olivia Das, Elec. and Comp. Engg., Ryerson University



Software Life Cycle
• Requirements Analysis

•Design•Design

• Implementation and Testing

• Acceptance Test

• Production 

•Modification and Maintenance

2COE618 Winter 2013, Olivia Das, Elec. and Comp. Engg., Ryerson University



Life cycle models: Waterfall model
Requirements Analysis

Design

Implementation and TestingImplementation and Testing

Acceptance TestAcceptance Test

Production

Mod. And Maintenance
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Life cycle models: Spiral model
Requirements Analysis

Design

Implementation and TestingImplementation and Testing

Acceptance TestAcceptance Test

Production

Mod. And Maintenance
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Modeling using UMLModeling using UML

• Use Case DiagramsUse Case Diagrams
• Class Diagrams
• Sequence diagramsSequence diagrams
• State machine diagrams
• Activity diagramsy g

From book: Object-Oriented Software Engineering: j g g
Using UML, Patterns, and Java, by Bernd Bruegge 
and Allen H. Dutoit (Chapter 2)
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Three different models:
i l d l d ib h f i li• Functional model: describes the functionality 

of the system from user’s point of view. (Use 
di )case diagrams)

• Object model: describes the structure of system 
in terms of objects, attributes, and operations 
and associations. (Class Diagrams)

• Dynamic model: describes the internal behavior 
of the system. (Sequence diagrams, state y ( q g ,
machine diagrams, activity diagrams).
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Use Case Diagrams

• used during requirements analysis phase.

• represent the functionality of the system from arepresent the functionality of the system from a 
user’s point of view. 

• defines the boundaries of the system.
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Use Case Diagrams (contd.)

Actors: external entities that interact with the system 
(e g a user system admin a bank customer ) or(e.g. a user, system admin, a bank customer…) or 
another system (central databse…).

Use cases: describe the behavior (external behavior) 
of the system as seen from an actor’s point of view.
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Use Case Diagrams (Example)

• Accident Management System

ReportEmergency

Field Officer
Dispatcher

OpenIncident

Field Officer

AllocateResources
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Template to describe a use case 
• Name of the use case

• Participating actors (actors interacting with the use case)p g ( g )

• Entry conditions: condns. that need to be satisfies before the 
use case is initiated.

• Flow of events (numbered): sequence of interactions of the 
use case. 

• Exit conditions: condns. that need to be satisfies before the 
use case is initiated.

• Quality Reqts.: reqts. That are not related to the functionality 
of the system
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ReportEmergency Use case description
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Scenarios

• A use case is an abstraction that describes all 
possible scenarios involving the describedpossible scenarios involving the described 
functionality.

• Scenarios are used as examples for illustrating 
common cases: their focus is on understandibility.
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Template to describe a Scenario 
• Name of the scenario. The name is underlined.

• Participating actor instances (with underlined names)p g ( )

• Flow of events (numbered): sequence of events step by step. 

No Entry or Exit conditions
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wareHouseOnFire scenario for ReportEmergency use case
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Use case diagrams: four types of relationships

•Association: Actors and use cases communicate 
when information is exchanged between themwhen information is exchanged between them. 
Depicted by solid line between actor and the use case.

ReportEmergency

OpenIncident

Field Officer
Dispatcher

OpenIncident
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Use case diagrams: four types of relationships

• Include: Depicted by dashed open arrow (labeled with 
<<include>> originating from the including use case.include  originating from the including use case.

ReportEmergency

OpenIncident ViewMap

<<include>>

AllocateReso rces
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Textual description of include relationships
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Use case diagrams: four types of relationships

• Extends: A use case can extend another use case by adding 
events.events. 

ReportEmergency

OpenIncident ConnectionDown

<<extends>>

AllocateReso rces
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Textual description of extend relationships
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Use case diagrams: four types of relationships

• Inheritance/Generalization: A use case can specialize 
another more general one by adding more detail.another more general one by adding more detail.

AuthenticateWithPasswordAuthenticateWithPassword

Authenticate

A thenticateWithCard
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Textual description of inheritance relationships
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Class Diagrams

• describe the structure of the system in terms of 
classes and objectsclasses and objects.

• Relationships:

• Aggregation• Aggregation

• Inheritance

• Dependency
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Employee
-name: String
-salary: int

alice: Employee
-name: String

l i t +getName(): String
+setName( n:String ): void
+getSalary() : int
+setSalary( s: int ) : void

y

+getName(): String
+setName( n:String ): void
+getSalary() : int

-salary: int

setSalary( s: int ) : void
+setSalary( s: int ) : void

Class

Object
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SequenceDiagrams
• describe patterns of communication among a set of 
interacting objects.

• An object interacts with another object by sending• An object interacts with another object by sending 
messages. The reception of a message by an object  
triggers the execution of a method, which may in turntriggers the execution of a method, which may in turn 
send messages to other objects.

• represent the objects participating in the interaction• represent the objects participating in the interaction 
horizontally and time vertically.
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TimeTime
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State Machine Diagrams
• describes a sequence of states an object goes through in 
response to external events.

• State: condn satisfied by the attributes of an object• State: condn. satisfied by the attributes of an object.

• Transition: represents a change of state triggered by 
i i ievents, conditions or time.

•Actions: small atomic behaviors that are executed at specific 
points in the state machine. They take a short amount of time to 
execute and cannot be interrupted. 
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State Machine Diagrams
•Actions: small atomic behaviors that are executed at 
specific points in the state machine. They take a short 
amount of time to execute and cannot be interrupted. 

• Can occur in 3 places:p

• when a transition is taken

i• when a state is entered

• when a state is exited.
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State Machine Diagrams
•Activity: is a behavior that is executed as long as an 
object resides in some state.

• an activity can take a substantial amount of time and• an activity can take a substantial amount of time and 
interrupted when a transition exiting the state is fired.

• represented with the do label and are placed inside the 
state where they are executed.
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Activity Diagrams
• a task-centric view of the behavior of a set of objects.

• contains action states Each action state corresponds tocontains action states. Each action state corresponds to 
an activity in that state.

• open arrows are interpreted as sequential constraints• open arrows are interpreted as sequential constraints 
between activities.
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Activity Diagrams
• Decision: branches in the control flow.

• depicted by a diamond with one or more incomingdepicted by a diamond with one or more incoming 
open arrows and two or more outgoing arrows.
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Activity Diagrams
• Complex transitions: transitions with multiple source 
states or multiple target states.

- denotes the synchronization of multiple 
concurrent activities. (in case of multiple sources)( p )

- denotes splitting of flow of control into multiple 
threads. (in case of multiple targets)threads. (in case of multiple targets)
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Activity Diagrams
• Swimlanes:actions may be grouped into swimlanes to 
denote object or subsystem that implements the actions.

• represented as rectangles enclosing a group of 
actions.

• transitions may cross swimlanes.
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