Inter

Introduction to SysML
Part 3.0: Model Organization, Package

and Use Case Diagrams

With tutorial exercises using MagicDraw
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Learning Objectives inter

Packages, Stereotypes, Profile and Model Libraries
Package Diagrams

-irst Exercise, creating a project and building a packaging
diagram

Use Cases and Use Case Diagrams
Second Exercise, creating a use case diagram
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Model Organization inter

In MBSE, the first step is deciding on model organization

Good model organization
— makes it easy to find elements of the model we want to work on

— allows multiple modelers to collaborate on a model without
getting in each others way.

In SysML, model organization uses packages

There can be multiple valid ways to organize a model
— Model Organization # System Structure
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Model Organization

« There can be multiple
valid ways to organize a
model

— Model Organization #
System Structure

Inter

pkg [Package] Test[ Untitled1 U

]

Project 1

—

Behavior

Parametrics

|

Requirements

-

Structure

1 1
Project 2 Project 3
| | .
Pre-Phase A Mechanical Design
] |
Phase A Project Managment
| _ .
Phase B Software Engineering
. |
Deployment Test Engineering
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Stereotypes and Profiles

bdd [Package] Test| @ Untitled1 1]

Stereotypes

aploc ks
Turboprop Engine

«requirement»

wactivity»

Manual Flight Fly Preprogrammed Course

.
ValLes

thrust ; KN

Id="1.2.3"
Text = "The UAV shall

be able to fly under
direct pilot control up to
10 km from the pilot
station.”

«NX_Part_Feature» |

Rotor Blade
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Stereotypes and Profiles

A package of stereotypes is called a profile

Containment k.

B v Q

8-
B-Eg MD Customization for Requirements [MD Customization

B-Eg MD Customization for ViewsViewpoints [MD_customizat
&£ UAV Analysis

&-E3 UAV Behavior

&£ UAV Design

&-E3 UAV Domain

&g UAV Library [UAV Library.mdzip]

-' AV Reguiremen

B-Eg UML Standard Profile [UML_Standard_Profile.mdzip]
B-[Eg ParaMagic Profile [ParaMagic Profile.mdzip]

B-Eg Syndeia_Profile [Syndeia_Profile.mdzip]

B-ER SysML [SysML Profile.mdzip]

B Constraint Block Library [Constraint Block Library.mdzip.

--Ea MD Customization for SysML [MD_customization_for_Sy

BH-Eg Syndeia_Profile [Syndeia_Profile.mdzip]
E-Eg SysML [SysML Profile.mdzip]
B~ Relations
B-E3 Activities
B-E3 Allocations
E-E3 Blocks
- Relations
B-[A AdjunctProperty [Property]
B 4£ BindingConnector [Connector]
BB Block [Class]

- @ +hase_Class : Class [0..1]
| | O +isEncapsulated : Boolean [0..1]
t-LB8 BoundReference [FProperty]
B[ ClassifierBehaviorProperty [Property]
B} «» ConnectorProperty [Property]
B «*» DirectedRelationshipFropertyPath [DirectedRe
B} @ DistributedProperty [Property]
B-«» ElementPropertyPath [Element]
BF-«» EndPathMultiplicity [Property]
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Stereotypes and Profiles inter

A package of stereotypes is called a profile

It Modelers generally do not create their own stereotypes

1t That makes it hard to share their models with others.

1t Profiles are created, curated and distributed collectively by the
organization.

X The modeler imports those profiles into their model at the
beginning of the project.
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Model Libraries Intercax

pko [Package] Test[ Mode! Libraries lJ

I
/ UAV Library

la

Containment

Value Types

~
- ﬁ Q avalueTypes | |evalueTypes | |evalueTypes | («valueTypes | |evalueTypes | |wvalueTypes | |evalueTypes

E.] . @ ] Hours Kg KJ Km KW Mbis

E-Eg Constraint Block Library [Constraint Block l.ibran,nmdzi]:j I
- g MD Customization for Requirements [MD Customization ———
EE}EB MD Customization fOI‘ SYSP"H. [MD_CUStomization_fOF_S‘,f winterfaceBlocks winterfaceBlocks «interfaceBlocks winterfaceBlocks
B}-Eg MD Customization for ViewsViewpoints [MD_customizat econTol | Em—r e e
EE}D UAV Analys's winterfaceBlocks | |winterfaceBlocks | |winterfaceBlocks | |w«interfaceBlocks | |«interfaceBlocks
[:} E UAV B h P PayloadControl Uplink RadarData RadarControl FlightData
<a o enavior
B-E3 UAV Design L
B[] UAV Domain «blocks «blocks wblocks ablocks
m UAV lerary [UAV lerary.deIp] Flight Control | |Flight Telemetry Payload Data| |Sensor Data
-] UAV Requirement |
§ = 4 x . 7 Constraints
B-Eg UML Standard Profile [UML_Standard_Profile.mdzip) : By
: . : L Sey ) ; ) o 2 wconstraints «constraints «constraints «constraints «constraints «constraints
E-fg ParaMagic Profile [ParaMagic Profile.mdzip] DataRateSum | |energy_Loiter | |Energy_TakeOff | | Energy_Transit e om | e sum
Bt-Eq Syndeia_Profile [Syndem_F‘ronle.mdap] e oy | BEERCeey | BEEmtoetcn | IEEmvta-ci| [ecomey| E=camon
] SysML [SysML Profile.mdzip] arl s | [ parameies e B —— ——
= ; c3 : Kmhr3 cl : Kmihrt2 c2: PerHours m: Kg P KW
5 UAV Model Index CEL 0 ct: K0 c2: 7%
UAV Model PKG t: Hours alt - Km ;Egnr
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Package Diagram

pkog [Model] Data | LAV Model PKGU

Inter

pkg [Model] Data[ &Y Model PKGU

| | | |
UAV Requirement UAV Analysis UAV Behavior UAV Design
.
UAV Domain UAV Library
UAV Use Cases Ld
y Constraints Items

I I

UAY Domain Behaviors Interface Blocks Value Types

[— UAV UC

— —

Monitor Natural
Disaster

UAVY Requirement UAV Analysis UAV Behavior UAV Design
.
UAY Domain UAV lerary
Constraints L
UAV Domain Behaviors Items
| ]
] Interface Blocks Value Types
UAV Use Cases
"f_;"lﬁ;r_—ﬂ“‘
\ )
Scene

UAV Domain::UAV Use Cases::UAV UC
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Exercise 3.1

Create a new MagicDraw project
Apply ParaMagic profile

Import UAV Library model library
Create package structure

Display package structure Iin
package diagram

Int
pkg [Model] Data | UANV NModel PKGU
"
UAV Domain UAV Library
Constraints L
UAV Domain Behaviors Items
. | |
UAV Use Cases Interface Blocks Value Types
UAV Requirement UAV Analysis UAV Design
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Use Cases and Inter
Use Case Diagrams

* A Use Case Diagram answers three fundamental sets of
guestions for the viewer
— What is the system of interest? What are its boundaries?
— Who are its users?
— What does it do for its users? Or what does it allow its users to do?

Good Use Case diagrams are simple, to promote
understanding and meaningful feedback
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Use Case Diagrams ntercax

uc [Package] UAY Use Cazes[ UAW UC _]_J

wblocks
UAV

System of
Interest

I/ _

Monitor Natural Dlsaster

Multiplicity
NA_sEmlatlons

Obzerver

Actors Use Cases

-

. \ - T - Return to Base Autonomously
Pilot Fly under Manual Control \‘ e
EXIENEI0N POINLE

(Cme‘_Fau Ity
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Use Case Diagrams nter

uc [Package] UAW Use Cazes [ UAYW UCJ_J

- -

| Monitor Emergency Scene

Emergency | —
Response
Services

I

_ \_\_ — T I Return to Base Autonomously
Pilot ‘\7/ Fly under Manual Control \ Ll

(C.E'mmrFau it}

exiansion poincs

Comm Faul
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Use Cases

(‘act [Activity] Fly Preprogrammed Course | @ Fhy Preprogrammed Cuurseu

\j» Auto Cmd

auto crmd

uc [Package] UAW Use Cases[ UAW UC _]_J

I

" at:initiste |
- — Auto Mode —
o - y

@*"‘.,

ad: Terminate |
Auto Mode

th

Observer

Pilot

\

auto term

Termination
Signal

|'. Emergency
| L L L L L A
- |
|
I
| Prgm |
| Instruction B e — —_—
| Available? | a2: Read Next instruction| a3 :Execute
- [ves] Program Program
9</ el Instruction Instruction
| | instruction
|
I
|
I
' |
' |
|
o les “_ Abort Auto Cmd
| S L
/
|

. EE———————

Fly Autonomously

—
Fly under Manual Control \‘

"

uextendt Return to Base Autonomously

ExIension poinis

Comm Fault

(CDI‘I‘II‘I‘I‘T:EIJ ]
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Use Cases

uc [Package] UAW Use Cazes[ UAW UC J_J

Pilot

wblocks
UAW

————
s —

Monitor Hatural Disaster

yﬁlon itor Emergency Scene

~

wblocks

Weather

| Fly Autonomously

Fly under Manual Control
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Inheritance

uc [Package] UAV Uge Cases[ UAW UCT _]_J

Use cases inherit
characteristics of
parent use case,
Including
associations, and
add unique features
of their own.

Multiple inheritance
Is allowed, but can
be complicated

|'/r.-’-_--

h-'_""‘"--—.____’_.»-"'____ ____"‘--_

J"
Observer

. |j/ Fly Autonomously
.'/ b
|

~ T o

h‘\“u? Fly under Manual Control

7

[ Monitor Emergency Scene . -
r - Monitor Earthquake .
4 Damage

—
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<<Extend>> intercax

uc [Package] UAW Use Cases[ UAW UC J_J

wblocks
uav

. o extend Return to Base Autonomously
Filot Fly under Manual Control \‘ CEIEIEE

(C.E'mm‘_Fau ity

Exiension poinLs

Comm Fault
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<<Include>>

o

Inter

uc [Package] U&Y Uze Cazesz [ UAW UC.J_J

—

— g ] !f-' T
winclude» _ s : : .
I/f Fly Autonomously e 2 Run Flight Diagnostics
-

zincludes _-

ablocks
VAV

- e T —

-

e

[ exiension points
% Comm Fault

‘_-h-_-_'—""""‘/*’f Fly under Manual Control

:’fRetu rn to Base Autonomously
wextends |
{Comm Fault)

<<include>> should not be used to

« decompose a use case

* Indicate the order in which use
cases occur

« show some vague connection

-

-

-
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Exercise 3.2

Create a Use Case Diagram

Populate Diagram with System,
Actors and Use Cases (pre-
existing)

Create a new Use Case

Create Associations between
Actors and Use Cases

Create an Extend Relationship
between Use Cases
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ReCap Inter

« At the end of the hands-on exercises, you should be able
to

— Explain the following terms: use case, package, actor,
containment, stereotype, profile

— Create a model package structure and display it in a package
diagram
— Create use cases and display them in a use case diagram

— ldentify the principle purpose(s) of package and use case
diagrams
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Questions? inter

www.intercax.com
email info@intercax.com
blog www.intercax.com/blog
Twitter @intercax | LinkedIn intercax-lic

Disclosure
This course material is developed by InterCAX LLC. All copyrights held by InterCAX LLC.
Usage of this material is governed by the licensing agreement terms between user and InterCAX. Usage or
distribution for educational or other purposes outside these terms is not permitted. No part of this material
may be reproduced or repurposed without the written consent of InterCAX.
The intent is to present vendor-independent concepts and examples in an objective educational way that the
course participants will find helpful. References are made to commercial products by InterCAX for the
purpose of making these concepts concrete. Course participants are encouraged to evaluate these products

and tools for themselves and to investigate similar products and tools by other organizations where
applicable.
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