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Interaction diagrams

Interaction diagrams model collaboration between classes/objects/actors
during the realization of use cases (or their parts).

1. Sequence diagram captures the communication between
classes/objects with an emphasis on the temporal ordering of passed

messages.

2. Communication diagram captures the communication with an
emphasis on relationships between classes/objects.
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Sequence diagram

Sequence diagram models the interaction as a temporal sequence of

messages between objects/classes/actors.

Basic elements:

Actors, classes, objects
Lifelines

Activations (focus of control)
Messages

Fragments
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Sequence diagram - Example

sd AddCourse %

‘Registrar

synchronous _— lifeline
message

‘RegistrationManager

addCourse("UML") _ |

The Registrar select:
"add course".

The system creates
the new Course.

\ notes canform
a"script”
describing the
flow

> / objectcreation message

create»
uml:Course
activation ‘ objectis
message 1 i created at
return i | this point
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Sequence diagram - Example Il

sd DeleteCourse )

% ‘RegistrationManager uml:Course
‘Registrar

self delegation

1 deleteCourse("UML")

findCourse("UML" )
nested activation :

" «destroy» ><

objectis
deleted at
this point
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Sequence diagram - Combined Fragments

Combined fragments divide the sequence diagram into multiple areas
with different behaviour

Each combined fragment is marked with operator, one or more operands,
and condition(s).

The most important operators are:

e opt (option) - has one operand, which is executed only if the
specified condition is satisfied.

e alt (alternatives) - has multiple operands, only the one with the
satisfied condition is executed.

o loop - repeated execution of the operand.

@ break - operand is executed if its condition is satisfied and it
terminates the execution cycle.
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Sequence diagram -

Combined Fragments Il

X

sd ManageBasket J

:Customer | :ShoppingBasketI I item:ltem !
L getitem() X 5
alt ' [changeQuantity] f :
e setQuantity() E J
opt[ item.quantity = 0 ] ) E 5

[deleteltem]

«destroy»

N Y
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Sequence diagram - Combined Fragments Il

sd FindCourse( name : String ) : Courseﬂ

[:RegistrationManagerl |coursesl | course:CourseI

'
1
1

H H
H :

" 1 H

P H H

H 1

1 1

loop [for each course in coursesu courseName = getName() :

; >,

. .

break [name = courseName] ) : G

H H

H H

< course ' :
-------------------------------------- H H

T ;

null 1 H
[Qrmmmmmrommm s 5 ' :
H H
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Communication diagram

Communication diagram captures the interaction as connection between
objects/classes/actors and the mutual communication occurring over these

connections.

The basic elements:
@ Actors, classes, objects
o Connections (links)

@ Messages
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Communication diagram - Example

sd AddCourses J
lifeline

sequence number /
q umbe message uml:Course

1: addCourse( "UML" ) —> T 1.1: «create»
2: addCourse( "MDA" ) —»

/

:RegistrationManager

:Registrar link l 2.1: «create
mda:Course object creation
message
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Communication diagram - lterations

Iterations are expressed with iteration expression.
Syntax: * [loop min, max [condition]]

iteration specifier

sd PrintCourses iteration clause
—

1.1 * [fori=1ton]: printCourse(i) —>

sd PrintCourses ,
1: printCourses() —> [~
—:Reg
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% 1: printCourses () — ‘Regi ionManager]
‘Registrar l 1.1.1: print() Registrar l 1= print)
courses *
[i]:Course :Course
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Communication diagram - Branching

Branching is modelled by adding a guard condition to the message. The
message is sent only if the guard condition is satisfied.

sd RegisterStudentForCourse 1.1: student = findStudent( "Jim" ) >

1.2: course = findCourse{ "UML") —>

1: register ( "Jim", "UML") —

:RegistrationManager
I

<+—— 1.4 [lfound] : error()

:Registrar l 1.3 [found] : register( student )

guard condition

R}und = (student = null) & (course != null) Iﬁ course:Course
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Open the use case and design class models and for each use case,
think about the interaction between the objects that are participating
in the use case (ideally, in terms of a pseudocode).

@ Select the 5 most interesting (sufficiently complex) use cases.
@ Two of them (the simpler ones) should be modelled by

communication diagrams

@ The remaining 3 should be modelled by sequence diagrams

@ Update the design class diagram if necessary.
o BONUS: Complete the sample exam assignment for sequence

diagram.

Submit the pdf report to the homework vault (Seminar 10).
Deadline:

Saturday (Groups 03, 04)

Monday (Group 11)

Tuesday (Groups 06, 07) ,
Wednesday ([06:00 AM] Groups 08, 09) ENE
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Rules for Report Submission

000 0 0060 ©0 ©0690

Submit the PDF report, not the VP source file and not an exported image.

PDF report must be created using the procedure shown on the seminars
including the report settings.

The name of the PDF report file should be lastnamel-lastname2-lastname3
of the team members.

PDF report must contain all diagrams modelled until now.

PDF report must be uploaded to the homework vault by the specified
deadline.

PDF report must be uploaded to the correct homework vault. The name of
the homework vault is always specified on the slides.

Each team uploads only a single PDF report for the whole team.
Submitted diagrams must be clear and readable.

Submitted diagrams should not contain serious mistakes. At least, they
should not contain mistakes mentioned in the Catalogue of common
mistakes.
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