Modeling Message-Based
Behavior with Interactions
(Part 1 — SysML Concepts)
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Section Objectives

% In this Section, you will learn:
< How to model Sequence Diagrams in SysML




Overview

<& This section will discuss:
<& Sequence Diagram Concepts
<% Why model Sequence Diagrams?
<& Sequence Diagram Components
< Depicting Complex Interactions
<& Referencing Interactions
&Sequence Diagrams for In-Class Project




Why Model Sequence Diagrams?

<& Depicts the interactions between structural elements of a block
% Used to elaborate Use Cases
< Depicts all of the paths (or scenarios) that a use case may take
< Graphical depiction of the sequence of message exchanges
& Particularly useful in modeling Service-oriented processes
<& Where parts request services from other parts of the system
<& Clarification, Elaboration, Communication




Sequence Diagram Components

<& Sequence diagrams can be comprised of the following:

¢J Lifelines

< Represents a Structural Element of a system
< Depicts ‘Time’

<& Messages

< Asynchronous
< Synchronous

Reply

sd Ordering an Automobila

: Dealer -

: Manufacturing Plant
Order("GSX") |
l
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Lifelines

<& Represents a Structural Element of a system
< Depicted by a rectangle, with the name and type of the element
< Depicts ‘Time’

< Depicted by a dashed line descending from the base of the
rectangle

& Time ‘advances’ from top to bottom

sd Camera Control [Lifelines])

security guard[Elvis] : Advanced Operator % company security system : Surveillance System
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Asynchronous Messages

& Asynchronous - sender continues to execute after sending message

& Used when sending a signal or for an asynchronous call for an
operation

& Represented by a solid line with an open arrowhead

sd Camera Control [Simple Sequence])
| security guard [Elvis] : Advanced Operator -2 ‘ |company security system : Surveillance System‘

| select camera(camera id = "CCC1") |
! get current status() /!
I i get status
| (camera id = "CCC1")
| | ! get status():"OK"
e get current status():"OK" f ...... i
| pan camera(strength = 2) N
! get current status() !
: g get status
I l (camera id = "CCC1")
| _ | ! get status():"Moving"
k get current status():"Moving" -|< ,,,,,, i
l |
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Synchronous and Reply Messages

<& Synchronous — sender waits for a response
< Used for a synchronous call for an operation
< Represented by a solid line with a closed (solid) arrowhead
< Reply — used to depict a response to a synchronous message
< Represented by a dashed line with an open arrowhead (optional)

sd Camera Control [Simple Sequence])

| security guard [Elvis] : Advanced Operator % ‘ |company security system : Surveillance System‘

select camera(camera id = "CCC1")

|

! get current status() /!

! get status

| (camera id = "CCC1")
| -

| | ! get status():"OK"

< get current status():"OK" -|<. ..... i

pan camera(strength = 2) J
|

get current status()

|
|
I b
get status
| I (camera id = "CCC1")
|
|
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More on Messages

<& Messages usually represent a ‘call’ for an operation

< Depicts a request from the sender for the receiver to carry out one
of the receiver's operations

<& Messages are ‘labeled’ with the requested operation name
& May include parameters — contained within parentheses ()
& May include return values - listed after parameter list

< May include conditions — contained within brackets [ ], and listed
before the operation name

sd Camera Control [Simple Sequence])

| security guard [Elvis] : Advanced Operator -% ‘ |company security system : Surveillance System

select camera(camera id = "CCC1")

get current status()

|

I

| L

[ get status

| (camera id = "CCC1")
|

I 1]

k get current status()."OK" -|< ______
| pan camera(strength = 2) J

I I
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Depicting Complex Interactions

&3 Complex interactions can =
be depicted in Seq uence |security guard R ATl O REs %||c§mpany sscurity system : Surveilance System
Diagrams through use Of I llegal Entry Detected (id = sensor id) !
Combined Fragments 1 intrucder Alet (sencor )

{3 Combined Fragments allow et
logic to be depicted in o st e :
Sequence Diagrams in ’ puto Traek) .
order to show alternative o Lost Track “Lﬂ
(alt) paths, optional (opt) R ... B—— |
paths, parallel paths (par), | | T
or loops (loop) i |

4 Fragments are depicted as copprr] Pan Gamertarenaty .
frames in a SD and contain N !
an Interaction Operator to R :
define the type of logic to E— :
apply (e.g. alt, opt, par, L
loop) ! | o mams
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Referencing Interactions

& Interactions can be referenced on Sequence Diagrams
< Depicted as a frame with the keyword ‘ref’
< Body of the frame contains the name of the referenced interaction
&Supports re-use of common interactions

sd End-to-End Scenario
security guard{Elvis] % company security system : Alarm System
[gate1] : Perimeter Sensor ‘ : Advanced Operator : Surveillance System ref During Alert

T T T T
| | | |
| | | |
| | | |
| + * |
| ﬂ |
| Setup System |
| |
| | | |
| t } |
I | loop it ] | {normal status} |
| | | |
| ref |
| Route Maintenance |
| |
[ R P - e |
| | {alert status} |
| lllegal Entry Raise Alarm() |
Detected (gate1) ref | »
Handling Alert I

| ql
| T T Cancel Alarm() |
| I I |
| | |
| | ref ] 1
| Shutdown System |
| |
| I T |
| | | |
| | | |
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Sequence Diagram for In-Class Project

< Build a Sequence Diagram for Parking Garage Gate Project using
EA

<& Define
& Lifelines
<& Messages
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Sequence Dlagram for Parking Garage

=d Pay Parking Eill [Primary Path)
T

G a l e tSensar :Display Unit ‘Processor :Magnetic Strip :Printer 1Gate Maotor
Reader
|

T T
| |
| SenseVehicleAmivall) |
T 1
| |
|

_—
g T

1
[vehicle senszed]: ;:J

|
|
| PromptFarP amking Ticket])
[
[
|

[zard inzerted]:

e [Credit 0k
[

| ; BillCard(y

FrintReceipt])

T T
| |
| |
| |
| |
| |
| | |
| | |
| | |
| | |
| | |
| | |
| | | |
| | | |
| | ReadTicket] :Entry Time/Date | | |
| | ] | |
I I I I
:Entry Time/Date
| | [ Lo l | |
| | | | | |
| | | | | |
| | | | |
| | CalculateFee) :Fee Amount | | |
| | - : : |
| | ] :Fee Amount | | |
| | - | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| =l | | |
| | | | |
I l ReadCreditCard?) : Credit Card Mbr ___l I I
I I ] I I
| | :Credit Card Mbr | | |
| T = e s 7 | |
| | | | |
| | | | |
I :l\-’erifyt:rediiﬂ :boolean I I I
| | | |
| + | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| I I I
|
|
|
b
|
|

L
|
I
=f
| }r_/ Open Gate ‘
i T T T T
= SenseVlehlcleDepartureo : i i |
! | | | |
| lvehidedepanedi - I | I
| | | | | |
I I ref
: : 'y Close Gate ‘
| | T
| | |
i i i

15



Summary

<& Sequence Diagrams are used to depict the interactions between
structural elements of a Block

<& Sequence Diagrams are comprised of:
¢ Lifelines
<& Messages
% Lifelines represent the structural element and depicts Time
<& Messages can be either:
<& Asynchronous
<& Synchronous
4 Reply
& Messages represent a call for an operation

<& Combined Fragments are used to depict complex interactions and
include: alternate paths, parallel paths, optional paths or loops

& Reference Interactions depict re-use of common interactions
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