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Overview of SysML




Overview of SysML

Main principles & concepts




Why use SysML?

e SysML is a standard Modelling Language designed to support Systems
Engineering for complex systems

OMG SysML 1.6 specification says (extract):

“SysML supports the specification, analysis, design, verification, and validation of a
broad range of complex systems. These systems may include hardware, software,
information, processes, personnel, and facilities.

SysML is designed to provide simple but powerful constructs for modelling a wide
range of systems engineering problems. It is particularly effective in specifying
requirements, structure, behaviour, allocations, and constraints on system properties
to support engineering analysis.”
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From UML to SysML

* The Unified Modeling Language (UML) is a general-purpose modeling languagein the field of software
engineering intended to provide a standard way to visualize the design of a system.

e OMG SysML is a UML extension dedicated for systems engineering

— 2003: “UML for Systems Engineering Request for Proposal ” sent out by OMG (Object Management Group)
in collaboration with INCOSE (International Council on System Engineering)

— Goal: create a system-oriented language with maximum reuse of OMG UML

e SysMLv1.0:September 2007

e SysMLv1.4: September 2015
— Aligned on UML 2.5 specification

* SysMLv1.5: May 2017

UML Reused

* SysMLvl.6: December 2019 UML nost rsel\(jlllfired by by SysML extensionsto
— Current version (UML_JML - (UML4SysML] UML

(SysML profile)

e SysMLv1.7 isin works

e SysML v2 Taskforce

— RFP due November 2019, specification is currently in works
and taking form, expected to be accepted by OMG at end of 2022

Source: Object Management Group
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SysML diagram types

SysML Diagram I

Legend
‘|‘ [] same as UML 2
L ] Modified from UML 2
Structure I Requirement Behavior W dagramtype
Diagram . Diagram Diagram
T req T
ibd
Internal Block Package Block Definition Use Case State Machine Sequence
Diagram I Diagram Diagram Diagram Diagram I Diagram I Activity Diagram
T pkg bdd uc stm seq act
I Parametric
' Diagram
par Source: Object Management Group
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The 4 Pillars of SysML

Requirement diagram

Use case diagram

SysML Model

Structure

Activitydiagram

Parametrlcs

Block definitiondiagram

Parametricdiagram

Sequence diagram

Internal block diagram

State machine diagram

Package diagram
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The Central System Model

traceability Structure Behavior analysis
rationale [®d) ~—y st ] needs

External A B - closed form
RequirementsJ “ Cﬁ—# )
= = [;—ES:,D—_LD
. O
[ performance

viewpoint [ LI LT | estimates discrete event
ument e A S
Documentation - ) _

and Specifications =
el | C )

_— network
Requirements Parametrics
System Model (SysML) Analysis Models
, sysIframework fmtgn \
: Electrical Software Testing
D:"Is?c:m:;aells Design Design Methods and
9 Models Models Models

Source: A Practical Guide to SysML by Sanford Friedenthal, Alan Moore and Rick Steiner
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Model vs Diagram

Y Magic Cyber Systems Engineer 2021x - AgriUAV.mdzip . O X
MOd el : File Edit View Layout Diagrams Options Tools Analyze Collaborate 3DEXPERIENCE Window Help X
DEE'B@gﬂvQ" '§%'§ﬁCreateDiagram
e AI | e | e m e ntS __ E Containment [ §,0 Diagrams] Model Overviey’f A0. Mission Phases X | 4 F B
Containment > 8 X p »%&'» : 2252 > e : @Q'E'»Q
¢ WhOIE truth B-Z 5 ﬁ Q i stm [State Machine] A0. Mission Phases [ A0. Mission Phases ]J
E-[E AgriUAV Model o . .
el B[ A. Problem Space
¢ D Iffl Ccu It tO Fea d E'ID AD. Mission Phases 100 e —
" AOQ. Mission Phases & % z
- [ A1, Stakeholder Requirements Elc . ey \
B-[3 A2 ConOps = — ‘ tre'a‘tpme':\t J
- [J A3. External Entities S e
H BJ- [ A4. Constraints - Equations State
D I ag ra m B[ B. Solution Space Composit.. ¥ .—_\th ¢
B} B AgriUAV profile [AgriUAV profile.mdzip] ® Initi tn"; i t o
° ° I . f Model Overview Intel abol;le: t:‘ee :lant D I a gra m
Pa rt 1dl view O - 8 Code Engineering Sets ® Final State
> Terminate
e N e
t h e m Od e I > Entry Point ~ analyze
treatment
. @ Exit Point l results
* Can hide truths del ©) Connection .
MO e () Deep Hist.. v
Juncti
* Easy toread S
> Choice
v
No symbol at (286, 176) ey I @ [100% v |6 | |
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Introduction to Cameo Systems Modeler

(CSM)




Introduction to the CSM

CSM presentation




What is CSM?

> Nf No Magic
D—S DASSAULT

SYUSTEMES

* Tool developed by No Magic Inc., now Dassault Systemes

* Cameo Systems Modeler is a rebranding of the MagicDraw platform (+ SysML)

— MagicDraw targets Software Engineers pPmo Q| carou

— Cameo Systems Modeler targets Systems Engineers @AMEO m
SYSTEMS MODELER

* CSM contains support for SysML, including requirements engineering, with
additional support for document generation

| | | CGAMEO
* Note: there is also Cameo Enterprise Architecture ENTERPRISE ARCHITECTURE

— Targets System of systems (enterprise architecture frameworks including NAF)
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CSM is changing

(. : P
1®:No Magic = 5 25ssau
L 1]

P .
mm DS CATIA | Magic

-

GAMEO & _~ .:..":!- M:&‘Ofg‘m:f Sg;t:m‘:f:gmed Magic Collaboration Studio
ENTERPRISE ARCHITECTURE —-“. e e G AL s % Teamwork Cloud
AT = UAF
aieo) AU
= Magic Cyber-S Engi
@weo | 2l Sbr Stz Cogineer
SYSTEMS MODELER ‘ .t
r — =~ Magic Software Architect Maalc Model Analust
Nmegieeirawy o g e S Bt
. @Gamro
= | SIMULATION TOOLKIT™

S J
2 N




It respects the
SysML specification

It is very “usable” as
it has been
developed with its
users

It is very connectible
and customizable

MATLAB

SIMULINK m

MODELICA
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CSM/MCSE software architecture

System Modeling tool
CSM / MCSE ecosystem

SysML Plugin Cameo DataHub Merge
Plugin Plugin

Plugin API

Collaborative platform

Magic Collaboration Studio (CatiaMagic)

TWC
collaboration

MagicDraw Modeling Platform AP

Teamwork Cloud

Simulation API
Cameo Simulation Toolkit (Nomagiclegacy) Cameo Collaboratorfor
Magic Model Analyst (catiamagic) TeamworkCloud
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CSM User Interface

' File Edit View Layout Diagrams Options Tools Analyze Collaborate Window Help Main menu X
OEE-0O8 5 - - - A5 §|Prewew:|—nupreuiew— |E| () Full Model : By - FF Create Diagram Main toolbar
B Contsinment | £ Diagrams | B Structure | & Model x| !
e R g iR MO : & - + - .~ Diagram toolbar. : %- . m-H2-.Q
B[] Model bkl i - pkg [Mode] Model[ Model ] J ~
E Package A
- | Model Toels | |
=X T Package
%
i Element Group 5
{1 EmstrahtDiagra m"
Model Browser |[feem=ii P ,
fedambon | Diagram Pane
£ Padkage
=] Motification Window ]
Motification Window (LI 4
& F B
Q Notification Window
Ready Status bar Q I & 100% < | @
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Introduction to the CSM
S

Project creation




CSM Tutorial — Create a new project (1/2)

ptions Tools Analyze Collaborate Window Help

Select one of the following T .mnwv
ways to create a new T Z
project:

—On the main menu, select

Manage Projects:

¥ Create New Project

“File” - “New Project...” - Open Projec % What's New

Recent Projects:

—On the main toolbar, click - UMICProjec

= Untitled1

t h e ! N eW P roj eCt” b Utto n grenrlr?oefimort_ldlc (1) Besourcs

—On the Welcome screen,
click on “Create New Project” No Magic News

Release of 19.0 SP3

—Use the keyboard shortcut o

Release of Cameo Inter-Op 19.0 SP1 and

o Ct rl + M aJ + N ) Cameo Workbench 19.0.5P1

Release of Cameo Inter-Op 19.0 LTR and
Cameo Workbench 19.0 LTR

Release of 19.0 SP1

Samples




CSM Tutorial — Create a new project (2/2)

In the “New Project” window that
opens:

2. Select “SysML” project

3. Givethe project aname

4. Set the project location

* Checkingthe “Create directory”
option creates a folder with the
same name as the projectin the
selected location, where the
project file and any related files
will be stored.

5. Click “OK”

WY Mew Project

Create a new blank SysML project

Systems Modeling Languaage (SysML) is designed for systems engineering
applications. Creating a SysML project will switch application to the SysML
graphical user interface and will use the SysML model templates, Specify a project
name, select a location to store the newly created project, and press OK.

Sk
Systems Engineering b3 |Name: Metro|
Z o4 Project location: |C:‘|I | |I|
MagicGrid
QuickStart [] Create directory for project and related data
- SysML Project Options
MagicGrid ) )
Blank B 2 = B o=
. . B General
Software Engineering ¥
Use Basic Units Library [«] true
Business Process Modeling ¥
Simulation by
Simulation (Name)
Project (Description)
Other ¥
——
5.1 o Cancel | | Hep |
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Introduction to the CSM

Create & Edit : elements and diagrams




CSM Tutorial — Create elements

B Containment | #% Diagrams | Bg Structure |
* To create a new model element: T,
1. Either ...... = | Create Element Ctrl+Maj+E |
. . Create Diagram Ctrl+Maj+D
* Right-click the owner element and select Creste Relation >
“Create Element” /T Conament | & pagans | B swucure |
e Selectthe owner elementandusethe |2 Eﬁfﬁ'q
keyboard shortcut “Ctrl+Shift+E” Create Element: [Seaxch
General noom
2. Select the wanted element from the
El Block
Create Element menu that appears 5 it oce lock
£l constraint Block
R Containment | £8 ﬁag:lsu_%:;hWEI
* Use the “Search” field to filter the choices S Z i a
...... @Mﬂl

Create Element: |pa| |

General

el

L&l Smart Package
& Opaque Behavior

\Ox ’



CSM Tutorial — Create diagrams (1/2)

. R Containment | £ Diagrams | B Structure |
* To create a new diagram: e
1 . E it h e r ...... = Create Elerment Ctrl+Maj+E
. . [ Create Diagram Ctrl+Maj+D |
e Right-click the owner element and select Crese Rt K
“Create Diagram” T conmmont [ © pogens | S5 sreeure)
* Usethe keyboard shortcut “Ctrl+Shift+D” T
* Usethe “Create Diagram” button on the ------@Wcmmm =
main toolbar  ‘Chcesteoagen — A
2. Select the diagram you want to create from
the Create Diagram menu that appears —pabein
R Containment | £ Diagrams | Bg Structure |
B i Q
* Use the “Search” field to filter the choices |~ e P — |
General =
@ SysML Padkage Diagram
SysML Parametric Diagram
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CSM Tutorial — Create diagrams (2/2)

* Create Elements in the diagram:

—In the palette, click once on the kind of element you want to create, then
click an empty place in the diagram where you want to add it

* Add existing elements to a diagram:
—Drag the element from the model browser and drop it in the diagram

* Link elements in a diagram:

—Using the palette: In the palette, click once on the type of relation to
create, click on the source element and then on the target element
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Introduction to the CSM

Good to know...




CSM Tutorial — The Smart Manipulator

* When an element is selected in a diagram the smart manipulator becomes visible

[ Smart manipulator ]\; Select the type of relation that you want If you click an empty space,
# you will create a new element
| |
E | P i: 7 %
= [ ]
— A -7
k%) ~ Package 1 A ' g
: Packagef
B n
v\
Hovering over another element will show a blue border: Be careful: no blue border means
click it to create a relation between the two elements a new elementis created instead
(] [ 1] o |
Package 1 Package1 | = _ _ _— *EI Package 2

* The smart manipulator is different for each kind of element and between diagrams
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CSM Tutorial — The Specification Window

* The Specification windows displays the attributes of the selected element

° 2 Ways to Open |t: WY Specification of Model Model s
1. Right click any element (in the Specification of Model properties
H H Spedfy ties of the selected Model in th ti ification table,
mOdEI browser orina dlagram) and Cﬁise igps;p:ftuur .ﬁ.JTnSpEt?nns ﬁ'urun ;éanEeprrggseLrE;—sdp;fn Etﬁseee
select “specification” more properties. Modifies which
2. Select any e]emept (in the modgl | properties are
Ilcl)rowssr or in a diagram) and click % @ 2 Model shown: Standard
enter” on the keyboard, or double- |[=Eg B B == o / (for normal use)
H - B Traceability Ch v _ !
click the element - | & B Docmentason/Conments [Propertes: standard Expert or All
=>» will open “specification” except if - [ NavigationjHyperiiks | [E] HModel
there is a diagram attachedto this usage 1 Disgrams W Model h )
element, in which case the diagram is Ee-[B] Inner Blements Quiner The properties
! - B Relations Applied Stereotype
opened instead [ Taas 0D of the selected
Constraints Authar element

- B Allocations

Version

List of other compartments with
The name of the NamedElement.

different uses. These vary based
on the kind of object selected,

and the view for the properties Back Forward
(Standard, Expert or All)

Description of
[ the selected
property
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CSM Tutorial — Delete & Copy - Paste

* Be careful when deleting elements from the diagram

—There are two kinds of delete: delete from diagram (del/suppr) and
delete from model (Ctrl+D); use the buttons on the diagram toolbar if
yOU are Uncertain Delete frommodel Delete fromdiagram

4
5 Model x:\\
e it iR i EE] iAo

pkg [Model] Model[ Model |

* Be careful when using copy-paste in
the diagram

—Sometimes only the representation
is copied, not the object itself

— Copy-pastein the model browser is OK

40



CSM Tutorial — Saving

* General recommendation: Save regularly

Model containsunsaved changes — |

RO BB - B

E Containment Eﬂ Diagrams
iag

Containment (I T4

Elements containingunsaved a3 B vy Q 2 -
changes aredisplayedin blue, \E-- gAY Wodel
+r- . Hroblem >pace

black elements are saved B[ B. Solution Space
-0 Model
L B0 Package 1

e Saving creates a.mdzip.bak backup file
—Stored along with the original file

* If required, remove the “.bak” to transform it into a .mdzip file.
—The file can then be opened like any normal project.
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Introduction to the CSM
S

Exercice




Exercise

* Try to answer the following questions:

1. What happens in the model browser if you copy and paste a package in
the diagram?

2. What happens if you rename the copied package?

3. What happens if you drag & drop a package onto another in the model
browser?

4. What happens if you delete a package from the diagram?
5. What happens if you delete a package from the model browser?
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Introduction to the CSM

Navigation in the model




Using the Model Browser for navigation

Containment tree

=]
- [7J A. Problem Space
E1-[1 Al. Stakeholder Requirements
EH-[] A2 ConOps

* Shows ALL the objectsin the model

— Organized by containment;
Objects are contained inside others

e There are buttonsto:
— Collapse All

- Relations

: @ Constraints - Equations

-- E A4, Constraints - Equations
@ AreaConstraint

@ AreaEquation

@ DistanceEquation

@ DurationConstraint

— Collapse selected Recursively - K DurationEquation
. . - . Solution Space
— Openin New Containment tree 7 ..E;Sp{egﬁuffa
. . . . . D B1l. System Requirements
PY _ H-[] B2. Functions and FBS
nght C | IC k I n t h IS WI n d OW to D B3. Technical Solutions with Components
— Show auxiliary resources (profiles and libraries 5 or. comerentio
imported automatically) 51 A4, Constraints - Equations - Agrivav

. é Relations Model Overview
— Togglethe display of stereotypes —*| & constraints - Equations

Q A4, Constraints - Equations «Blocks

— Toggle the d |Sp|ay Of fu ” types @ AreaConstraint «<ConstraintBlocks

~[B] : A, Problem Space::A3, External Entities:: Treatment Liquid
~[€] : A, Problem Space: A4, Constraints - Equations: :AreaEgquation

A
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Using the Model Browser for navigation

Favorites

* Diagrams or specific elements can be added toyour |
favorites, indicated by the star at the top of the model
browser

Bz Contairment | £ Diagrams |

Containment

=X B

w|Q

E-E&] AgrilaV Model

PR — Y

* Toadd model elements (including diagrams) to your
favorites:
— Select the element(s) (so they are highlighted in blue)

Containment

— Click the star
— Select “Add Selected to Favorites”

* Toremove elements from your favorites, or to change the
order they appear in:
— Click the star
— Select “Manage Favorites”

B =2 B Yy Q £ -
EHZI Agriuav) Add Selected to Favorites |

BEIar .

@m0 Manage Favorites
Containment (£
e 5w Q £ -
EEI AgrilAy Add Selected to Favorites

BrIar |

D Manage Favorites

- B-0O Go To Favorites

g B Constraints - Equations

* With favorites added, access them quickly by clicking the star
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Using the Model Browser for navigation

'_E'g Emlﬂ'mm/ %ﬂ Diagrams l

Diagrams tree Disgrams
= = [Bl& waQ & -

B~ Diagrams

B} B3 Activity Decomposition Maps

-- 3 Derive Requirement Matrices

BB Instance Tables

-- 3 Refine Requirement Matrices

E}- B3 Relation Map Diagrams

-- £ Requirement Diagrams

BB Requirement Tables

-- £ satisfy Requirement Matrices

BB SysML Activity Diagrams

BB SysML Allocation Matrices

& B3 SysML Block Definition Diagrams

----- A2, 3 Operation

----- B3. Technical Solutions with Components

* Shows only the diagrams present in the model

* Right-click in this window to
— Group the diagrams by type (default)
— Group the diagrams by name

. . Pbe B3.2 Components

Qu I C k F I n d ----- Constraints - Equations
I External Entities

I - Sub-Systems
BB SysML Internal Block Diagrams
BB SysML Package Diagrams
E}- B3 SysML Parametric Diagrams
E}- £ SysML Sequence Diagrams
BB SysML State Machine Diagrams

* Usethe search button to search for specific
model elements by name ~.

— By name only, not by type

Cu}n% 2B X
B B B Q i -

E-[=] Agriuav Mod
&3 A. Proble
D Al S

Search for Element:

|Qsearch by Name

[+]

! m.F1 a7 ConOns

- B SysML Use Case Diagrams
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Searching

Find in diagram

e UseCtrl+Fin a
diagram tofind a
specific element

~ [2) AgriUAV Model Diagram X |

PR N S TS W

- RO 8 iR QS -oiE-BeiQ

Find: ‘ Q Space

’ A ¥ 1of2matches (i)

pkg [Ivbdel] AgnUAV hbdd [ AgrillA

SEY
_

LT
S

B3. Technical

Solutions w

=] Interface Block
E2 Constraint Block
¥ Value Type

["E] Enumeration A1
3 Signal

= Instance

%1 Proxy Port v
/| Link

/" Directed Association v
o Directed Aggregation v

A3 BExternal Entities

B2. Funct

ith Components

bdel Oagram]

B1

lonsand FBS

System Require ments

B4. Deployment Configurations

ﬁ

| B. Solution Space | =~

Componant Library

_l:-: y &

Stakeholder Requirements

| A4, Constraints - Equations

| A. Problem Space |

AD. Mission Phases

48



Searching

Find (Ctrl+Shift+F)

|40

[Find... ( Ctrl+Shift=F) |

e Use the Find button from the Diagram Search bar
OR use the Ctrl+Shift+F keyboard shortcut

e Search for an element
of a given type, with a
given property, etc.

WY Select properties

Select properties and specify values for them. Selected properties will
be included into search query.

EE C-untainmeg}f [ Search Results (2) l

Search Results (2} (I

HeBm-FARE U

- 2] Found in loaded diagrams (0 symbols)
=B DEE Found in model (2 elements)
- [E Business Requirement(? matches)
' C8l AgrillAV-BR1 Treatment duration <businessRequirements
o [E AgrilAV-BR3 Operating cost «businessRequirements

¥ Find X
Find elements
Search elements by name, applied stereotype name or tag
value and documentation contents, You can extend your
search criteria by using wildcards [*, 7).
What: [o] v|
Type: |Business Requirernent |
Scope: |Whn:-|e Project |
Properties: & |1.rer'rﬁ.rMethod:Ana|'l_.rsis |
Clear previous results
[ Load diagrams and autoloadable used projects
[ Include elements from standard/system profiles
[ Include elements from additional content
[0 Search data unused in diagrams
@ Show results in new window
[~ Optiens Close Help

lE=] &) | =0 =%
Is Appli.. Mame Yalue
H «fmus
O FMIVersion
H «extendedRequirement»
@  verfyMethod Analysis
|Q =
Clear All
OK Cancel Help
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SysML notation and support by CSM




SysML notation and support by CSM

SysML diagram types




SysML distinguishes Definition and Usage

* Definition versus Usage: Define once, use many times

* Definition = defines the characteristics, the whole
— Example: a Block (see later) that represents an Engine

* Usage = occurrence of a definition used in a specific, given context
— Example: a Part property (= Block usage) that represents the left Engine

* Most SysML concepts are organized with both a definition and a usage

 Some SysML diagrams are better suited to address the system definition
while other are better suited to describe a few usages of the system

— Will be explored in the next slides
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SysML diagram types

Diagram kind [model element type] model element name [diagram name}

L —
pkg [Package] SysML Diagrams [ SysML Diagrams ]J
SysML Diagram I Legend
T [[] Same as UML 2
L [ ] Modified from UML 2
—— —— L1 New diagramtype
Structure I Requirement Behavior = 9 yp
Diagram Diagram Diagram
T req T
ibd
Internal Block Package Block Definition Use Case State Machine Sequence - .
Diagram I Diagram I Diagram I Diagram I Diagram I Diagram I AGINIT L EGENT
‘L pkg bdd uc stm seq act
—-— - - .y
I Parametric
Diagram
par

Source: OMG
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SysML notation and support by CSM

Package Diagram




Package Diagram (PKG)

pkg [Package] SysML Diagrams[ [f SysML Diagrams ])

SysML Diagram I

Legend
T [] Same as UML 2
J. ] Modified from UML 2
—" .
— — — - L j New diagramtype

Structure | Requirement Behavior

Diagram Diagram Diagram

Internal Block Package Block Definition Use Case State Machine Sequence A .
Diagram I Diagram I Diagram I Diagram I Diagram Aol el

-_L__

| Parametric
Diagram

P



Package Diagram

Used to:
—Show the organization of the whole model or part of the model

—Show the hierarchy between packages

Package

\ | Containment relation
| A. Problem Space

pkg [Model] AgriUAV Model[ AgriUAV Model | )

E||='£| Model
,—'} Relations
=[] A.Problem Space |

|='_'| AD, Mission characteristics [ ) [T [ | [ )
El A1l Stakeholders A0. Mission Phases A1. Stakeholder Requirements A4. Constraints - Equations A3. External Entities A2. ConOps
&[] A2, External Entities
&[] A3.Life Cyde Concepts
El A4, Constraints and Equations
[ A5.Stakeholder Needs and Requirements [
=- D B.Solution Space B. Solution Space
&[] BO. Solution Classes
&[] B1. System Requirements
[ B2. Functional architectures
El B3. Technical Solutions with Components | | | | |
B5. Component Library B4. Deployment Configurations B3. Technical Solutions with Components B2. Functions and FBS B1. System Requirements
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Project Structure - Model Organization

* There are no formal rules for the project structure

* However, even a simple model can consist of several hundred
elements — organization is important!

* Having a good project structure eases navigation in the model

e A structure can be changed and adapted according to model needs,
internal company work processes and company customs, but should
always be well reasoned
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Problem Space vs Solution Space

Problem Space

Need to move from Ato B
Why is a change needed? Temperaturesfrom -30°C to +50°C
Grass, sand, stony terrain

Which functions are required?

What is the problem?

These are the expectationswith
What are the constraints? constraints: cannot really be changed

Solution Space

Car? Bike? Aircraft?
Electrical or thermal motor?

. 4
How are the functions realized? Windshield:
Integrated heater and cooler?

Which strategy (innovation, reuse, product line...)?

Which technical solution?

Which technologies? These are our decisions, can
be changed (ex: trade-off)
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Package Diagram Concepts

* Concept: Package ewmase used to: = Ao Mo

--EI A, Problem Space

. B B E}|=__I B. Solution Space
—Organize and structure the model (like a directory) --g;:ua;mfﬂ |
" . ystem equirements
=>» No single best structure 5 L3 B2 Functions and FBS

-- £ B3. Technical Solutions with Components

. --EI B4, Deployment Configurations
—Ease collaborative work (each package can be locked & B 85, Component Libray
or exclusive work with Team Work Cloud — see later)

pkg [Mode] AgriUAV Model[ AgriUAV Model ] J

|
B. Solution Space

Equivalent notation
— )
B1. System Requirements B2. Functions and FBS

= = |
B3. Technical Solutions with Components

= ] = )
B4. Deployment Configurations B5. Component Library

B. Solution Space

e ) [
B5. Component Library B4. Deployment Configurations

B3. Technical Solutions with Components B2. Functions and FBS B1. System Requirements
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Some examples of model organizations

* |n most of MBSE approaches, the model is organizedinto “problem space” and
“solution space” (top level packages) 3 5 1o ovs AT Sytem

. o wmammmmav-u Ij__l 0 Requirements / Specifications
— Example 1: Airbus MOFLT framework » = M.::::“:‘ﬁ::::'w. 0 1 sn s
(-8 2 Operational Analysis

— Example 2: 3DS MagicGrid N i B[ 3 Functional Analysis

e | P e B3 [53 4 Logical Architecture
= Structural Point of View | Betaviorat Point of View E 5 TEChnical f:\rchitECtUrE
[ 28 Containment | &0 Diagrams | | [i2]13 Subsystem Structure | [ )5 Functional Analysie 121 TECHMICAL ARCHITECTURE B[ 6 Multi-Level Configuration
Containment o X IE @ a A = SRR, - Structural Pomd of Vew | Behaviori Pont of View H . . .
 (gad 5 - - -
?E M Cl‘ﬁ =4 L REQUIREMENTS BEHAVIOR — &= 7 Parametric hﬂﬁh"SlS
b2 e 8 ! Bl-[*7 8 Project Overall Acronyms & Terms
i r'__] 'gs?lhg)i:;er[:\oi;:::]irements i ‘Bp&?:?(LBEOMX) Z "'“""" TR i “5“""""‘“
‘ m H !.u"...u-.......u....-.'..u-....-uu....uu....uﬂ
[ 2 System Structure
&[] 3 System Behavior BhEDR 1 su. v
i e rometars " taios - e W | [
[ 5 Traceability B Anchor (WHITE BOX) Il it o it ek
it [7] 2.1 Subsystem A Solution Dom = 1 1
- (1 2.2 Subsystem B Solution Domd { Contairim.. e et
7 [*] 3 System Configurati " Dep :
}g 4 Implementation Domain [] Image Fro... « s vt “ £ ss,-usmm i s,mm ey
=] Index % Diagram Ov... i e | TR O B i
> Legend "
e {} Constraint ~
3 bocu. ] Proper .. Zoom || iR SOLUTION 12 m R 13 smm- Subsys tem Behavior Subsystem Paramete
Zom T [— B |
() Content Sha... ) - @
- : Test mode
N

" e EID 0 - Transversal
~ R = ml!1 - Mission specification

B
=
. g
."‘ Presentation...
B[] 2 - Sol specification

7] 3 - Functional design
— Example 3: ESA SysML methodology » gm 4 -Physitcal designg

B[] Requirements
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CSM to support package management

* Packages can be created both from containment view (create element) or
through a package diagram (through the palette)

* Package diagrams can be used to show an overview of the model
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SysML notation and support by CSM

Requirement Diagram




Requirement Diagram (REQ)

pkg [Package] SysML Diagrams[ [f SysML Diagrams ])

ML Di
Sys iagram I Legend

T [] Same as UML 2
[] Modified from UML 2

(e | .

New diagramtype

Structure Requirement Behavior L g YP
Diagram Diagram Diagram

| I

Internal Block I Package I Block Definition I Use Case I State Machine I Sequence I

Diagram Diagram Diagram Diagram Diagram Diagram Activity Diagram

-_L__

| Parametric
Diagram

2 U



Requirement Diagram

req [Package] A1. Needs and constraints (text)[ legal reguirements ] )

«requirements
UAV category is "special
activities"
Id="L1"
Text = "UAV category is
“special activities™

e Usedto display links between
requirements

— Containment (decomposition)

Containment relation

d ——

Requirement

— Derivation (differentlevels)

«requirement» «requirements
scenario S-2: no people, Mass threshold = 150 Kg
maximum 1 Km from ld="112"
remote operator TS
req [Fackage] HSUVReauirements [ Establishing Derived Requirements and Rationale from Low est Tier of Requirements Hierarchy (Requirements Diagram) 1 =111 Text = "Mass threshold =
A 150 K
Braking Aty Rty OadCapaiily | | Acraloration Fsbriralir Text = "scenario S-2:: no .
people, maximum 1 Km
fh an ~ ® T ® " from remote operator”
\ A T Y N % N I
\ / \ . «deriveReqts N N N hS |
! \ S Sy aderiveRegty B, \ .
wderiveReqts \ wderiveReqts \ ~ ~ 3 % \ n(dari-vsﬁeqts \ Agertyelsaqhs:
% i
! t \ % urequirementn k {demeFee\ql» |
\ f’ cderiveReqty N Range ~ ooa |
~ q
arequirerents ‘\ ~ SR wreguirement» «requirements «requirementys ™| «reguirement» \ arequirementxs
i al L8 c Ao 5 5 “ L S &
RegenerativeBraking ; B “,Equi,imm,, altitude threshold =50 m | | activity declaration design certificate for activity manual legal authorization
Power needed for acceleration, offroad performance & |~ 3| Power d="L111" ld="L1.1.2" security (people protection) ld="L1.14" ld="L1.1.5"
rgo capacity confiicts with fuel economy - Y DS -" " R ) sy
i ﬁa — Text = "altitude threshold | |Text = "activity ld="L113" : Text = "activity Text = "legal authorization
HSUV Operational States 2 i - ’(;;m':mqtn =50m" declaration" Text : " design cemﬁca?e for manual"
= o e N security (people protection)”
arequirements N
Pow erSource Management
«rationale»
Power delivery must happen by
coordinated control of gas and electric
. . . motors. See "Hybrid Design
Derivation relation Guidance”

7&
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Requirements Table

 More compact representation than the Requirements Diagram
—Easier to use when there are several requirements (Excel like)

# 1d A Name Text Rationale
1 (L1 B [® L1 UAV category is "special activities™ UAV category is "spedial activities™ =} French regulation: DEVA1528542A-1;
2 |L11 B [® L1.1 scenario 5-2: no people, maximum 1 Km from remote operator scenario S-2 : no people, maximum 1 Km from remote operator
3 [LL11 [®] L1.1.1 altitude threshold = 50 m altitude threshold = 50 m
4 |L1.1.2 [®] L1.1.2 activity dedaration activity declaration
5 [L1.1.3 [®] L1.1.3 design certificate for security (people protection) design certificate for security (people protection)
6 |L1.1.4 [’ L1.1.4 activity manual activity manual
7 |lL1.1.5 [’ L1.1.5 legal authorization legal authorization
8 |12 [®] L1.2 Mass threshold = 150 Kg Mass threshold = 150 Kg
o . : Spray treatment shall not be used when wind speed is greather or = French regulation: L.253-1 - NOR: AC
9 |2 [®] L2 Spray treatment limited according to wind force equal than 3 on Beaufort scale
10 L3 [®] L3 Provide means to avoid treatment outside target field Frowie sesrss {0 ol reaument orsie eeget ekl =R French regulation: L.253-1 - NOR: AC
Users would like the system to adapt the volume of product used
11 |NEED1 [(8 MNEED1 optimized treatment with regards to stressed areas according to the field cartography (heterogeneity)
12 NEED2 [H NEED2 Automatic treatment ﬁl:ogould like the treatment to be done automatically (without user
13 |NEED3 (8 NEEDZ Treatment of a remote field users would like to park the tank up to some distance from target field
14 |NEED4 [(8 NEED4 Reload battery during the mission users need to be able to reload the battery during the mission
15 |NEED5S [(8 MEEDS better precision when wind is over 10 km/h users wans the system to adapt when...

© 2020-2022 Samares Engineering— All rights reserved
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CSM to support requirement management

* CSM can create both requirement diagrams and requirement tables

* The requirement table can be used to
—Create new requirements
—Show/hide requirement characteristics (name, derived into...) as columns
—Move requirement as a child of another requirement
— Filter requirements according to a given keyword
—Sort by name, text, id... (any column)

© 2020-2022 Samares Engineering— All rights reserved 81



CSM can write to Excel

Reg-001 Record

* Export requirements to Excel in 1 click

A device installed on the aircraft records the essential parameters of the flight, including at least

1E] Export |2 Report & - : &
P

t (optidhal): & | Drag elements from the Model Bri

w

Columns

L including at least the location, the attitude of
lysis of the last 20 minutes flight.

the zone of evolution, not meeting the criteria

mote pilot;

g procedure, under the fellowing conditions:

essential the location, the attitude of the aircraft, and the quality of the command and control signal,
parameters allowing analysis of the last 20 minutes flight.
2|Reg-002 |Reg-002 UAY 5-2: use outside the populated area, without any third party on the ground in the zone of
Category evolution, not meeting the criteria of
scenario S-1, at a maximum horizontal distance of one kilometer from the remote pilot;
3|Reg-003 |Reg-003 Loss of The loss of the control and control link entails the implementation of a landing procedure, under
control the following conditions:
- this landing may be preceded by a waiting procedure for the restoration of the link. This
procedure shall not lead to an output of the maximum flight volume, except possibly in the case of
a fixed-wing aircraft, provided that the output of the maximum flight volume is minimized in time
and distance; the total delay between the loss of connection and the landing is sufficiently short
to minimize the risk of occurrence of an additional malfunction.
4|Reg-004 |Reg-004 The engine stop function required in paragraph 2.5.1 (c)
Independent engine| is independent of the on-board aircraft control system.
stop function
5|Reg-005 |Reg-005 Prevent An automatic device prevents the aircraft from crossing the horizontal limits of a programmable
crossing of flight volume, even in the case of remote pilot control or activation of an automatic flight plan, or
horizontal limits an alarm system informs the remote pilot of such a crossing.
AlBag-NA  |Rag-NNA Drevant A antnmatic deviee nrewvants the aircraft from evraading s nrngrammahle mavienon altitnds o

the link. This procedure shall not lead to an
wing aircraft, provided that the cutput of the
tween the loss of connection and the landing
nction.

of a programmable flight velume, even in the
arm system informs the remote pilot of such a

fiaximum altitude or height, even in the case of

reraft to ensure that the aircraft in real time

30 meters in the 5-2 scenario.

the treatment product is not used ouside the
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CSM can read/write from/to Excel

* Synchronize a table with Excel for read/write possibility

 # AL3 Stakeholder Require... X |

¢ ‘B iy e AddNew Add Nested ==+ Add Existing... Delete '*; Remove From Table : B% ~ Unnest Nest ¥ Columns . @] Export Report%v@ 1} e R

Excel/CSV Sync

A1l.3 Stakeholder Requirements

‘ 1|REC_001 |Topography When user request topographical analysis of the field the system shall be able to perform
I automated flight over the field and perform acqguisition of the soil topography.
= — L . — — = L - e location, the attitude of the
2|Reg-001—B==—aio
#iz AL3 Stakeholder Reguire... X
& C e By e AddNew Add Nested sk Add Existing... Delete Remove From Table | Bf « Unnest +13: Nest ® Columns . [E] Export [E] Report 3 ~ : &
3|Reg-002 Criteria
Scope (optional): | 41.3 Stakeholder Requirements 1y | Filter: | ™™
Requirementimported from Excel |
Excel Import Status: [ | New [ | Updated [ | Obsolete [ | Unchanged .
4 |Reg-004 # Id + Name Text /
1 |StR-005 (&l StR-005 5tR-005 Might condition The System shall allow treatment without any luminosity /
5 |Reg-005 2 |stR-004 (&l StR-004 StR-004 Treatment predsion The System shall provide means to treat target crops with good predision (TBD) /
T - 3 5tR-003 (& =tR-003 5tR-003 Tank distance The System shall allow parking the tank at some distance (Max TED) from target field /'
4 StR-002 [(r] StR-002 StR-002 Adapt sprayrate System shall optimize treatment rate according to different areas identified in digital ﬁglmrtogaphy
7 |Reg-007 5 StR-001 [®] StR-001 5tR-001 Treat automatically System shall provide automatic treatment with limited control from farmer l
R 6 REQ001 [E REQ_001 Topography mﬁ;:ﬁ%mmmm of the field the system shall be able to perform automated flight over the field and perform
Reg-OOQi; 7 |Reg-010 (&l Req-010 Reg-010 Wind speed limit Mo products may be pulverized or sprayed if the wind is above an intensity of 3 on the Beaufort scale.
10 Rég-OlO 8 Reg-009 [&] Req-00% Reg-009 Prevent treatment outside tar Mo matter how the weather evolves, adequate means must be used to ensure the treatment product is not used ouside the target field
11 lewn_nnt 9 |Reg-008 (&l Reg-008 Reg-008 Max altitude Only aircraft with @ mass of 2 kg or less may be used at a height of more than 50 meters in the 5-2 scenario,

2020-2022 Samares Engineering— All rights reserved



CSM can read/write from/to DOORS

e Using the commercial plugin CAMEO DATAHUB

: :
—Mainly for Requirement e

2
Management

—Goal: interoperability within 0 Caaa™
the business and IT market by DataHub
solving data interoperability o
issues between different vendors

3

Databases
via CSV format files

Microsoft Excel
via CSV format files
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CSM can read/write from/to DOORS

e Using the commercial plugin CAMEO DATAHUB

. File Edit View Layout Diagrams Options Tools Analyze Collaborate Window Help SAMAREQ

DS@-DBKD- B - By~ [howomgn
P Containment  #2] Diagrams | B Lock View |

4 v 8

> g I oo

Containment 8 x
sts FHQ B o -
E—m Mode| A
B Relations
$~r__] A.Problem Speafication

[—jf:] B.Solution Sp ton

Ej— !} Bl.System Requirements

B-E7 1.Model-Based System Requirements

B, Relations

B-£1 1.1.System Interfaces

£-£7 1.2.5ystem Internal Functions
B-£7 1.3.5ystem Modes and states
f~h Model-Based System Requirements
-8B 34 Software Update

-8B 35 Make diagnosis and Repair
E-88 36 Access log of maintenance data
£-81 3¢ Locate ice accretion on aircraft

ents

E-§3 1.Top-Level SysReq

L—h 1.Top-Level SysReq
— 8 Top-Level Functions with Traceability
—[(i8 2 Make diagnosis and Repair
—[i2 3 Software Update
—[[i8 7 Access log of maintenance data
—[(i% 8 Locate ice accretion on aircraft
—[d8 13 Inspect aircraft external cabin

Criteria
Row Element Type: Main Function

Row Scope: 1.Model-Based System Requirements
Dependency Criteria: SaM,SMlsfy (Imphed)

 [15] Overview [Read-Only] | g 1.Top-Level SysRee S Top-Level Functions with... X -
Remove From Matrix | .1 ChangeAxes Bl bpot QY (0 - & iQ

| Column Element Type: Requirement
Column Scope: 1.Top-Level SysReq

Dection: (BB

Show Elements: All ~

Legend
/" Satisfy

B|[E] > Make diagnosis —
HIE = Software Updat—

L £ 1.Top-Level Syske [

£ 1.Model-Based System Requirements
1~-§ 34 Software Update

L 35 Make diagnosis and Repair
B8 35 Access log of maintenance data
1—@ 38 Locate ice accretion on aircraft
88 50 Inspect aircraft external cabin

[R] 7 Access log of m—

&l 5 Locate ice accre—

(=|[E 15 Inspect aircraf—

Requirementssynchronized from DOORS

&t Cameo DataHub Explorer

| cameo DataHub Explorer

¥ % 8 R

| Type text to search

EHgll Cameo DataHub
g‘ W RreQ_DB
E}-Ba AIDA
)-82 1.Top-Level SysReq
{13 1 Make diagnosis and Repair
{13 2 Software Update
(.3 3 Access log of maintenance data

i 113 4 Locate ice accretion on aircraft
i L[3 5 Inspect aircraft external cabin
i~ &5 2.Lower Level SysReq

B3- 5 Al.Stakeholder Requirements

View of requirements

in DOORS
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SysML notation and support by CSM

Use Case Diagram




Use Case Diagram

pkg [Package] SysML Diagrams[ [f SysML Diagrams ])

SysML Diagram I

Legend
T [] Same as UML 2
J. ] Modified from UML 2
—" .
— — — - L j New diagramtype

Structure | Requirement Behavior
Diagram Diagram Diagram
AN 1;
Internal Block Package Block Definition Use Case State Machine Sequence A .
Diagram I Diagram I Diagram I Diagram I Diagram Activity Diagram

-_L__

| Parametric
Diagram
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Use Case diagram

Use Case diagram uses

Use Case
uc [Package] A3. Use cases and scenarios [ A3. use cases | )
e Describe the usages of a /
. ' «block»
system, by its Actors Actor AgriUAV System /
(InteraCtlng SySt,emS or \ Q automatic treatment and
humans), to achieve a goal g g
remote UAV control operator ™
* Define functionalities / reload battery and
. resume treatment

services offered to system h
users or other stakeholders
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Use Case Diagram Concepts

e Concept: Use Case (UC)
—The Use Case is a means to capture what the system s supposed to do

—The UC should always be complete in terms of execution; each UC is
independent from all other UCs and shall bring value for at least one

stakeholder of the system

¢ Conce pt: ACtor uc [Package] A3. Use cases[ Maintenance use cases | )
—Role played by an entity that is external to the T
system, that interacts with the systemdirectly

* Actors are associated with the UC to show }7&@

that they participate in that UC
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CSM to support use case diagram creation

 CSM can create UC diagrams and associated concepts

—Note: possible to create many UC diagrams (for instance one for each
lifecyclestage: deployment, operation, maintenance, retirement...)

* Can reuse an actor in several UC diagrams (drag & drop from containment)

e Can create a block to represent the System Of Interest, drop it on the UC
diagram, and move the Use cases inside it (meaning UC belong to that Sol)

e R B BOTR A % -/I"7078 & K =EHES

= =% Q o -
i = G
EIE] Model - uc [Package] A3. Use cases [ A3. use cases ])
B~ /2 Relations e
B0 : AgriUAV System
. B~/ Relations
- B[] AL Needs and constraints (text) el liresimenfiand
|=__] A2. Operational context (entities) - S GritoriAG
. B[] A3. Use cases e G memae = th
needs with UC and s X Ador A
| & AgriuaV System Acua... ~ / \
B on anace remote UAV control operator
. p O Use
B (8] Commentaires RF reload be:tte v andt
Bl 150-80000 [1S0-80000.mdzip] [0 Package Dra gand d > resume treatmen o
Elm MD Customization for Requirements [MD C ElBlock ~ r (@] p
Elm MD Customization for SysML [MD_customiz " Include
B[ MD Customization for ViewsViewpoints [MO}| . _ . . S5
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SysML notation and support by CSM

Block Definition Diagram




Block Definition Diagram (BDD)

pkg [Package] SysML Diagrams[ [f SysML Diagrams ])

SysML Diagram I

Legend
T [] Same as UML 2
J. (] Modified from UML 2
—_—— —_—— L New diagramtype
Structure | Requirement Behavior L 9 P
Diagram Diagram Diagram

| I

Internal Block Package Block Definition Use Case State Machine Sequence A .
Diagram I Diagram I ‘ Diagram I Diagram I Diagram Activity Diagram

-_L__

| Parametric
Diagram
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Block Definition Diagram (BDD)

BDD is used to show the structure of a system or a function Slock

e Structural Breakdown

— Physical breakdown
— Functional breakdown

e Can define simple properties - »

structure PU DU

(called “value properties”) E e = s S

Structure ; Processing Unit | | Display Unit
LifeCycle Mgt system T i
fms battery Camera
o energy sensor aps1:GPS «block
s Lititent] © Monitoring And Control
Flight management system 2 trs) mms
S «block» «block» «block» T

rotors : Rotor AutoPilot system Treatment system Communication system it M ac ot sy «block»
::n;:rw parameter sensors g - parties M
¢ : controller configuration

pump‘I’ pipesl nl F‘—TI c cSW , pvs
«block» «block» «block» «block» «block» «block»
Pump Pipe Nozzle Product container Treatment controller SW | |Product volume sensor
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BDD Concepts

* Concept: Signal
—Represents a communication between elements
—Transverseelement: Used indirectly in many

bdd [Package] Signals [ Signals ] J

other diagrams

Generalization

* See IBD, Activity, Sequence, State Machine

* Concept: Generalization (inheritance)

—The generalization relation means that a child
element “is a kind of” its parent element

— Attributes defined for the parent are inherited by
the children.

— Children are compatible with their parents

Signal
«signal»
Command —
\ ?
[ |
«signaly «signals
StartCMD StopCMD

«signal»
Wind

«signal»
Status
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CSM to support block management

* CSM can create BDDs and associated concepts

—Candrag and drop any block from any package in
a BDD

* CSM provides powerful customization
capabilities for a block

—Can display it with an image (full image or as an 7
icon) —also true for any other model element
(but more useful for blocks in general)

—Can show or hide value properties Ay Gpere

—Canshow the parts created by composition
relationships

uc [Package] A2.3 Operation[ OpsCon ]j
AgriUAV XX
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SysML notation and support by CSM

Internal Block Diagram




Internal Block Diagram (IBD)

pkg [Package] SysML Diagrams[ [f SysML Diagrams ])

SysML Diagram I

Legend
T [] Same as UML 2
J. ] Modified from UML 2
—" .
—— — L j New diagramtype

Structure | Requirement Behavior
Diagram Diagram Diagram
N 1;

Internal Block Package Block Definition Use Case State Machine Sequence A .
Diagram I Diagram I Diagram I Diagram I Diagram P LR
| Parametric
Diagram
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Internal Block Diagram (IBD)

Internal Block Diagram uses

 Define the internal structure of a block

* Toshow the internal architecture of a system or a function — from inputs to outputs

ibd [Block] AgriUAV System[ B3.3 - Architecture - 2 levels ] )

: Remote Contol Station |
: Communcation driver

PU : Processing Unit

: Monitoring And Control

DU : Display Unit

) = :
< i
Position iy ==
pos : Positioning system
-
5 ¥
UAV Cmd aps : AutoPilot system < <] Lo g
Position
-p2 : FlightCommand __C
- amera
pS : FlightComman: pS : ~FlightParameter
=
|mrn: : Mission Management system LA prm th
Flight Command

A usB
ameter

cSW : Treatment controller SW

I n1:Nozzle II n2: Nozzle l

” s il
p2;:-FighiCoimmand p3 : FlightParameter 1
[1] 1] P o Treatment Product
p4: .,(;oan —] fms|: Flight A (] A Treatment Product w
B
rotors : Rotor pampCEump Treatment Prodict
c: Low spray signal >r
7} — Treatment Product
: RotorData | pvs : Product volume sensor l A
foto sneed b1 | Treatment Product
p4 : WindSpeed Lp2 : WindSpeed i
E’ fps : Flight parameter sensors I ¢ : Product container |
A {
Current product entry

ems : Energy M:

Current

| battery I |energysensorl
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IBD Concepts

e Concept: [tem Flow '#enror
— Used to specify what circulates on a connector
—The Item Flow always conveys one or more items

—The item can be a block, a signal, or almost any
other kind of model element

‘aps : AutoPilot system

AdjustSprayRate Cmd,
StartTreatment Cmd,

p4 : ControlTreatment p1: ~ControlTreatment trs : Treatment system

—> —>

th
StopTreatment Cmd

* Examples
— Unidirectional flow/

—Bidirectional flows

p2 : FlightCommand

V]
Y}
cos : Communication system

- CommunicationDriver

3 :\~CommunicationDriver
:Remote Contol Station ﬁ] Position UAV Cmd
<> ‘

e

Al
v

:l p5 : FlightCommand
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BDD and IBD Synchronization Concepts

* Concept: Composition orwasicampsr

— A relation between blocks that signifies
that a block is a part of another block

» Concept: Part Property (Part) me=teses Part na

bdd [Package] PBS[ Aircraft partial PBS ] ‘J

wblocks
Aircraft

me left wing right win
—A Part represents the usage of a Block. A (letteng ) |, "N e
. wblocks wblocks
Part can only belong to a block, and is a Engine Wing |
different way of representing a /

composition relation oes
E-.%/ Relations
------- Aircraft partial PBS

=~ & Aircraft

ibd [Elun:k(ﬁirn:raﬂ [)Qirn:raﬁ internal architecture - partial ]J

N’

_»| left eng : Engine right eng : Engine

------- @ Aircraft internal architecture - partial
Composition and parts are two ways of CToTERT g
g 5 g o ------- [Pl left wing : Wing
visualizing the samerelation, and allows _..[B right wing : Wing
two-way synchronization =t

left wing : Wing right wing : Wing
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IBD Concepts

* Concept: Connector i camedr

— A link between parts, represents a
connection between them

—Can be named; the name can be displayed
on the IBD diagram

* Concept: Port e

— Ports specify interface points at which
external entities can connect to and interact
with a block

ibd [Block] Aircraft[ Aircraft internal architecture - partial ]J

left wing : Wing

right wing : Wing

left eng : Engine

right eng : Engine

ibd [Block] Aircraft] Aircraft internal architecture - with ports ]J

left wing : Wing
F

right wing : Wing
F

T pvlon

left eng : Engine

T pylon

right eng : Engine
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IBD Concepts

ibd [Block] Aircraft[ Aircraft internal architecture - Refined ] )

* Previous example refined: the previous
port (pylon) has now been refined into a
block (Pylon) that has its own ports to
show attachments to both the wing and

the engine (2 ties)

ibd [Block] Aircraft] Aircraft internal architecture - with poris ]J

Jeft wing : Wing right wing : Wing
F ]
T pvlon T pylon

left eng : Engine right eng : Engine

According to your purpose and focus, you can use the right level of details
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CSM to support IBD creation

 CSM can create IBD and associated concepts

—An IBD is generally created from a given
Block. If the IBD is created from a package,
CSM automatically creates a parent “Block”
for the IBD

* CSM can initialize an IBD from a block easily:
there is a wizard to select which elements to
display

* CSM can display any internal property of a
part, and the ports and connections
between ports or parts automatically

* Candrag and drop any block or signal on a
connector to create an item flow

WX Display Parts/Ports X
Displaying parts and ports be:A
Select properties and ports Do thi —r—
the panel on the right side of lar types ts. RSN
Id down Shift and select th eleme
of | &
e AgiU
) . All
=2} : Constraint Property
B . A - [Pl Part Property
B [ batts [V Value Property
@ ™ mes o
All
B @ mo [ nd]
- @ A sub 551 1 Select All
5 @ sum Clear Al
B [ /totalMass : Re: QLTS
@ [T trea ty [itre] . Layout Parts
= B Use Layout Tem)
p: zz
8 B Show Connector:
p2:
. J:I 3 Port Layout Options:
p3:
() Top/Bottom
© Left/Right
OK

ibd [Block] AgrilAV [ AgrilAV simple 1IBD for demo ])

g3 : ~USB drive

pl:~l'0 Interface

: Mission Management Sub-System
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SysML notation and support by CSM

Activity Diagram




Activity Diagram (ACT)

pkg [Package] SysML Diagrams[ [f SysML Diagrams ])

SysML Diagram I

Legend
T [] Same as UML 2
J. ] Modified from UML 2
—" .
— — — - L j New diagramtype

Structure | Requirement Behavior
Diagram Diagram Diagram
N 1;
Internal Block Package Block Definition Use Case State Machine Sequence A .
Diagram I Diagram I Diagram I Diagram I Diagram I Diagram P LR

-_L__

| Parametric
Diagram




Activity Diagram

Initial node Fork node

Swimlane

(‘act [Activity] Taxi Ride [ TaxiRide ] | \.

Activity Diagram uses Action | ——

™ I I

wallocates zallocates
Client | | Taxi driver

e Describe processes or system behavior

A
. . . AcallaTaxi L . _ Wait for Client
— Can show interactions with actors -_—) {:

— Can show system components collaborating Jointhode o,

—_—— = = — — — — _[ Drive to Client '

* One diagram can describe several usages G ) - f - - B
(different paths of execution— see next slide) / :

Drive Client to
destination

Control flow

. Calculate ride
Swimlanes representingthe components ObJECt flow ™ price

T e o]
RidePric P| n
ering Treatment Product [ Delivering Treatment Product \
walocates calocates walocates | salocaies | «alocates Recei i
raulic Pump : Hydraulic Pump pipe Nef rk : Pipe Net rk fin : Front Left Noz: frn : Front Right Nozzle rin : Rear Left Nozzle rrn : Rear Right Nozzle Pﬂ‘_.l'I'I'IEI'It F'E}I'ITIEI'IT wet
paymen
y Rate Cmd Transfer Liquid
» rate o S
i ure Liquid *
High Pressure Ligui
High Pre

Spi out STL_4: Sprayed Liquid -
: Get out of Taxi —_
s seray Ij t STL_3: Sprayed Liquid
iquid
i essure Liqui

é\ Final node

&8

L

y‘:( Spray D— out STL _1: §y

m
by

High Pregsure Liquid
ssure Liquis Pump Liquid
al
\
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Example showing a process with inputs and outputs

in :flight plan 3

(act [Activity] AgriUAV mission execution [ AgriUAV mission execution ] )

’ joht pian H Parameter
W
Decision node ( Step 1 : Check flight plan )

|
z—‘ljﬂ' ht pla figuration loaded notificati .
o ight plan | configuration loaded notification Exampleshowng
W

( Step 2 : Manage flight plan scenarios (hominal
- L L i i i
base position treatment positions and spray rates | starting position | an d Issue Wlth W.I n d
[wind < windLimit, ¥ _lelse] @ force) and showing
= [pacents both control flow
* mission will
l _ not start (sequence) and
g J, éé e e object flow between
(" Step3:Reachfield ) v | actions
\ Step3to5: |
reatment positions and spray rates | Report on after (5ms)
z| W current
Step 4 : Fly and Treat position A
th W
Zlmse position 7 position
ﬁ Wy Treatment Liquid
C Step 5: Return to base )_ 9@
S out : Treatment Liquid out :current position — out : configuration loaded notification —

108



Activity Diagram Concepts

* Concept: Activity & s
—Activities are used to express behavior

— An Activity diagram describes an activity and is thus always stored below
the activity it describes (contextual diagram)

. ' é Iatinns
* Concept: Call behavior action ceussian

Camera acquisition Operational Procedure

‘En Camera acquisition Operational Procedure

—Activities are definitions; call behavior actions express their usage; this

makes it possible to define an activity once and reuse it inside several
activities, or several times inside the same activity

* Concept: Pin / Activity parameter =wses

jE{}I.llp.ll:Pi'l‘. o
— Call behavior actions have pins that define their inputs and outputs
—Instead of pins, the activity has activity parameters T IS .
. . : Activ out output
—Parametersand pins are synchronized & | oo

&) output
—The pins / activity parameters can be typed, just like value properties
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Activity Diagram Relation Concepts

* Concept: Object flow = osecron

— Connects actions through pins; defines functional flows between
functions

e Concept: Control flow % cummiron

— Directly connects actions together; specifies a precedence constraintin

the execution of the actions. Control flows may have guards.

: Activity

* Concept: Fork and Join %k (Rt )

&5 Join Horizontal

— A fork is used to duplicate an incoming flow

* Mainly used with Control flow to trigger several actions so they executein

unspecified order (does not mean “parallel”)

e Can be used with Object flow to share an output with several actions
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CSM to support Activity Diagram creation

* CSM can create Activity diagrams and associated concepts

—When creating an AD, CSM will automatically create the parent activity and
will synchronize the name of both elements (activity and diagram (AD))

e Can drag and drop actors or blocks on the AD: they become swimlanes

e Can reuse any activity Al in another activity A2

—Drag the reused activity (Al) inside A2 diagram: CSM automatically creates a
“Call Behavior Action” that refers to Al with pins corresponding to Al
parameters

— CSM supports synchronization between Activity definition and Activity usage
(Call Behavior Action)
e Can synchronize from one action to the referenced activity
e Can synchronize from one activity to all actions that reference it
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SysML notation and support by CSM

Sequence Diagram




Sequence Diagram (SEQ)

pkg [Package] SysML Diagrams[ [f SysML Diagrams ])

SysML Diagram I

Legend
T [] Same as UML 2
J. ] Modified from UML 2
—" .
——— — L j New diagramtype

Structure | Requirement Behavior
Diagram Diagram Diagram
AN 1;
Internal Block Package Block Definition Use Case State Machine Sequence A .
Diagram I Diagram I Diagram I Diagram I Diagram I Activity Diagram

-_L__

| Parametric
Diagram
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Sequence Diagram

Sequence Diagra m uses Lifeline \ =d [Interaction] Treat field automatically [ Treat field automatically ]J
. ) . \ | : DAV Operator %I wblocks ¢ «hincks agg
— Formalize a use case behavior (scenario/ story) 5 dad =
* Either with system seen as a black box | ,H |
* Or as a white box system (internal components) -
— Exhibit the flow of control between the actors i 13
and the system or system parts (components) | Message s contguraton oaged_
* |dentification of external functional interfaces AN
. . . o o . 5
* If used for a white box scenario, identification of X Gsemesn i
internal functional interfaces 5 pogtion -
Time constraint . .. 7 e
— Capture and specify certain time constraints P H
otonisgart |- L 15 postin -
— Note: Black box sequence diagrams can be | _ e mssoncompite__ ||
reused for validation '
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Sequence Diagram Concepts

e Sequence Diagrams can be created below UCs

* Concept: Lifeline e o 3 s
—Each lifeline represents an entity in the scenario. | |
Time is represented by the y axis; the top of the L _zow 1

lifeline is the start of the scenario, and as time
passes, we move further down the lifeline )

* Concept: Message
—Messages can be sent between the lifelines
(between the entities represented by the lifelines) -
* Either synchronous, often associated withareply —
* Else asynchronous (no wait for areply) — o

—A “message to self” has same source and
destination (internal message) s
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CSM to support Sequence Diagram creation

 CSM can create Sequence diagrams and associated concepts

—When creating a SD, CSM automatically creates the parent “interaction”
element and synchronizes the name of both the element (interaction) and SD

* Can drag and drop actors or blocks on SD: CSM create swimlanes

e Can move a SD below a UC = the SD represents one of the\UC\behaviors
—CSM automaticallycreates a “rake” symbol and navigation link to the SD

ically | Treat field autbatically ] J

- Treat field automatically uc [Package] A2 3 Operation] OpsCon ] J

[=MERY Treat field automatically(context AgriUAV) Eve .
_______ 00 Treat feld automatically SELR X Doubleclick on UC
"""" O : AgriUAV Treatﬁeld
....... O : Field automatical
------- O : UAV Operator @
....... = : AgriUAV
....... = - Feld

....... = : UAV Operator
------- -L asynchCall position

------- - asynchCall position

------- - asynchCall position

------- - asynchCall treatment liquid
--------- -» reply configuration loaded
......... -» reply mission complete

UAV Operator
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SysML notation and support by CSM

State Machine Diagram (STM)




State Machine Diagram

pkg [Package] SysML Diagrams[ [f SysML Diagrams ])

SysML Diagram I

Legend
T [] Same as UML 2
J. ] Modified from UML 2
—" .
—— — L j New diagramtype

Structure | Requirement Behavior
Diagram Diagram Diagram
AN 1;
Internal Block Package Block Definition Use Case State Machine Sequence A .
Diagram I Diagram I Diagram I Diagram I Diagram Activity Diagram

-_L__

| Parametric
Diagram
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State Machine Diagram

State Machine Diagram Uses

 Describe event-basedbehavior

e Used at different abstraction levels:

— For a mission: mission profile

stm [3tate Machine] HSUW Operational States J

Initial State

S Off

art

State

— For a system/product or component:

lifecycle

— For a function: functional modes
— For an exchange protocol between 2

entities...

e State Machine Diagrams

are always owned by State Machines

Flnal State

keyOff

Operate

Idle

accelenate
releaseBrake

Accelerating/
Cruising

T engageBrake

shutOff
Nominal states cmlyr

| Signal event

Transition

From OMG SysML specification 1.6
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AgriUAV example

stm [State Machine] B2. UAV main behaviour[ B2. UAV main behaviour ] )

-

ON
OFF ) activateRequest Waiting for o Skion ' Configured for
- \ configuration SNy S operation
ready for | : :
Opel‘ations \ SwitchOffRequest L1 J reachedBasePosition
= |
SwitchOffRequest J
battery fully reloaded resumeMissionReguest
lowBattery s ' Returning to base .
J Orthogonal in freatment mission — Guard

re loading N (parallel) state | Automatic pilot J

battery y AN . - ‘ end0 htPlan

takeControlRequest i . .
‘ Decision
Effect | manual pilot | lowBatte ,
’ il tooMuchWind wind speed < 30 kmin [[YeS]
N~ J
Timeevent\\ B - s mo]
sending position resumeMissionReguest ,
after (1s}/sendrdu‘ren’t.position< s et i | Emergency
i | landing ‘
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State Machine Diagram Concepts

* Concept: State s
— A state is a condition during the lifetime of the system during which the

SyStem. stm [State Machine] AgriUAV [ AgriUAV ] /I
* meets certain conditions,
« performs an operation, = ] )

e or waits for an event.

—The state is defined by the concepts of duration and stability. The
system can not be in an unknown or undefined state.

—All states have a name, and may have sub-states

e Concept: Initial State & Final State
—Initial state: defines the starting point of a state machine @
—Final state: defines the end point of a state machine @)
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State Machine Diagram Concepts

* Concept: Transition (_Foomo ) 3 TmeoutTone )| Transition
— Transitionis the relationship taking the state machine from one state
configuration to another
* Concept: Event

— Events are used to trigger the transition. There are different kinds of
events; for this training we limit ourselves to two kinds:

* Time event: used to trigger a transition at a specific time, or at a specific
interval of time

* Signal event: used to trigger a transition upon reception of a specific

Slgnal T [hatteryﬂharge:»Zl}%] JT] Signalevent
» Concept: Guard puare

—The guard is a condition on the transition
—The transition can only be fired if the guard condition is true

Time event
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CSM to support State Machine creation

* CSM can create State Machine diagrams (StM) and associated concepts

—When creating a StM, CSM automatically creates the parent “state machine’
and synchronizes the name of the state machine and the StM

]

e Can move a state machine below a block
=>» it represents the behavior of that block

— CSM automatically creates a navigation link to the’§StM

E-.%7 Relations «block»
E - AgriUAV

: = . . treatmentCapacity : volumellitre}{unit = litre}
AgrilAV operational modes batterycharge = 100

- AgriUAV SubSystems —_—
E]?f—l AgriUAV UDE‘I’E!tiDI'lEIl modes .. |mouvementSpeed : speed[metre per second]{unit = metre per sec—

-

Double cIick on the block
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State Machine vs Activity

* Different kinds of behavior
—Asynchronous =2 State Machine diagram
—Synchronous =2 Activity diagram

e Systems typically conform to “GALS”:

at system level

Globally Asynchronous

Locally Synchronous

at equipment level, during a short period
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SysML notation and support by CSM

Parametric Diagram(PAR)




Parametric Diagram

pkg [Package] SysML Diagrams[ [f SysML Diagrams ])

SysML Diagram I

Legend
T [] Same as UML 2
J. ] Modified from UML 2
—" .
—— — L j New diagramtype

Structure | Requirement Behavior
Diagram Diagram Diagram
N 1;

Internal Block I Package I Block Definition I Use Case I State Machine I Sequence I

Diagram Diagram Diagram Diagram Diagram Diagram Activity Diagram

Parametric
Diagram
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Parametric Diagram

Parametric Diagram uses
— Measures of Effectiveness— Measures of Performance
—Trade-off analysis

par [Block] Operating Context[ Operating Context JJ

“Field Note: a parametric diagram
«constraints distance I
: TreatmentDistanceEquation cropsinterRowDistance : distance[metre]
e | | can be evaluated through
E 4 z . . .
[] | cropaarea : areslaguare metre) | simulation (requires Cameo
interRowDistance
Simulation Toolkit license)
: Mission distance treatedArea
duration :I [ ] [ ]
ot k «constraint» «constraint»
[duratlon  time[second] | : Duration Equation : TreatedAreaWithliquid
{duration = distance / speed} {treatedArea = liquidEfficiency * liquidVolume}
[ ] il
|liquidVolume liquidE fficiency
: Treatment Solution
| speed : velocity[metre per second] I = Sreatment Liquir
| treatmentCapacity : volume|cubic metre] I efficiency : liquid efficiency[square metre per cubic metre] |
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BDD concepts for Parametric Diagram

* Concept: Value Property s i

—Property of a block that takes a value (number), R P ettt - s o
can be given a type (acceleration, temperature, ....) that has a unit

—CSM provides a library with all International System units (pressure, newton...)

* Concept: Constraint Block Ecrsnsio

— A specific kind of block that can represent a mathematical equation with its
parameters, used to bind and constrain the physical properties of a system.

«constraint»
AreaConstraint

constrants
{I' reatedArea >= CropArea}

paramefers
CropArea : area[square metrel{quantityKind = area, unit = square metre}
TreatedArea : area[square metrel{quantityKind = area, unit = square metre

H
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CSM to manage parametric diagrams

* CSM can create Par and associated concepts

— A par is created from a given Block

* CSM can parse an equation and create

automatically the parameters

* CSM can suggest automatic binding from names

W Parametric Equation Wizard

Tic ion

This tool automates SysML Parametric diagram creation. Flease type or paste a parametric equation and dick the "Parse and Map” button to create
and automatically bind all parameters to matching Value Properties or parameters in other constraints. If names do not match or multiple alternatives
are available, you can re-bind manually by dragging a parameter from your equation in the left tree onto a Value Property or other Constraint
Parameter from your model in the right tree. To verify, check contextuslized equation representation where parameter names are substituted.

TreatedArea = TreatmentEffidency * TreatmentCapacity

Contextual Equation (after binding):

| pae i |

|TreabedArea = :Treatment Liquid. treatmentEfficiency * :AgriUAV. treatmentCapacity

From: To:

E-=] A4. Constraints - Equations[4. Problem Space::4 Drag from left to right to bind.
B-[@ : AreaEquation

ETreah'rleﬂﬂEFﬁcienq-I : Real

ETraabedAraa : Real

E TreatmentCapacity : Real

B8 : Agrilay

[V treatmentCapadty : volume[litre]
-[F : Field
=8 : Treatment Liquid

i Delete | ¢

EIQ A4, Constraints - Equations[4. Problem Space::4

¥ mouvementSpeed : speed[metre per secd

[ treatmentEfficiency : height[milimetre]

>

Lok J[ cancdl | [ ke |

={TreatmentDuration = MissionDistance / Speed}

«constraint»

constraints

Al

«constraint»
MissionDurationEquation

constraints

{TreatmentDuration = MissionDistance / Speed}

parameters

: Real
TreatmentDuration : Real
MissionDistance : Real

°|
e R Soloes s Specification Entrée
values Symbol Properties AltsEntrée
S m ;:: Element Group N
Create Diagram
Create Relation >
TR Selectin Containment Tree ~ Alt+B
LAl F5  Select in Structure Tree
" E GoTo >
«blocks locks Dipley 4
A B Related Elements >
el Vikios Refactor >
Mass_A : Real Mass_B : Real Tools 4 Hierarchy Diagram Wizard...
Edit Compartments Create Setters/Getters...
Implement/Override Operations...
Simulation N Create Instance..
Extract Legends
Generic Table Wizard...
Export to Modelica
Export to Simulink
Apply Rollup Pattern...
Remove Rollup Patten...
Parametric Equation Wizard
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SysML notation and support by CSM

Matrix
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Allocation matrix

pkg [Package] SysML Diagrams[ [f SysML Diagrams ])

SysML Diagram I

|

Tables &
] transversal
matrixes

Diagram
N

Structure I

—-— - L —-— -y
| Requirement
Diagram

Behavior
Diagram

I

Legend
[] Same as UML 2
] Modified from UML 2
—" .
L j New diagramtype

Internal Block
Diagram

Package
Diagram

Block Definition

Diagram

Use Case
Diagram

State Machine
Diagram

Sequence
Diagram

I Activity Diagram

-_L__

| Parametric
Diagram
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Allocation Matrix

Allocation matrix uses

* Management of allocation relationships : From functions to components,
from logical component to physical equipments, from functional flows to

physical links... Legend CRE Tee—
" Allocate
| =
g = v B =
a5 5§ 2 & 2 g
= = N = | = E =
236228837 °
O O 0 O OO C o

1] Functions
-] Chek Flight Plan(context Mission Mgt System
- Fly to AT /!
-] Reach field Va A/ Va
-] Report position
-] Return to base V4 A7 A
v v

-] Treat
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CSM to manage matrices

* CSM can create any allocation matrix or dependency matrix
—Select the types of elements and scope (packages) for row and column
—Keep “allocation” or select another type of relation
—CSM automatically creates the matrix and fills it with the existing relations

“Eg Containment é@ Diagrams1 %g Structure _ JE] Functions to Components X |

‘:i-h - H = =~ : , :
Biiiiaisiiiian & 9 o Bp 1 Delete [y Remove From Matrix : ff] Change Axes [E|Export { QY & - a i Q
~
K S%Q Q|| criteria

=5 EI AgriUAV Model a Row Element Type: l Activity | ... | Column Element Type: [ Block ]
[,/ Relations - )

Row Scope: | B2.1 Functions (xy Column Scope: | B3.2 Components {xy
E3-[] A. Problem Space B ’ | 5 ‘ po ‘ :
B[] B. Solution Space Dependency Criteria: | Allocate, Allocate (Implied) | ..  Direction: Row to column V\ Show Elements: |All V‘

Lo .
B,/ Relations Legend ;

B~ 83.2 Components;

BJ-[] B1. System Requirements
Etl B2. Functions and FBS 7 Aliogre

E]D B2.1 Functions 1 Allocate (Implied)
B[] B2.2 Functional Flows

B[] B3. Technical Solutions with Components
E!D B3.1 Sub-Systems

EID B3.2 Components

3| Propellir-mw
w | ] Propulsion Sub-Ss-

w | Accelerometer-—

E wind Sensor-

B ,*V Relations [=1[] B2.1 Functions

|| Components @3 Check flight plan
A Functions to Components -3 Fly

------ | A Functions to subsystems and compone &3 Fly and Treat
B~ =] Accelerometer ;

B3~ (5] Altitude sensor &8 Manage flight plan
B I Battery -3 Reach field

EIE Controller @& Report on current position | 2
EE Flow Meter -2 3 Return to base
EQ GPS E. Treat

- = Gyrometer

B3~ =] Motor

[~ Nozzle
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CSM tips




e Quick Layout of a diagram:
Ctrl + Q or the :a- button in the diagram toolbar

 Select all elements of a specific type in a diagram:

Alt + click one element of the specific type

* Find an item selected on the diagram in the
containment tree:
Alt + B or right-click = Select in containment tree

 Rename an element: F2, or use the specification
window

Edit | View Layout Diagrams Options Tools |

JALL:

Undo

Redo

Cut

Copy

Copy URL

Paste

Paste with New Data
Paste Style

Paste as Diagram Overview
Delete

Remove from Diagram
Select All

Select of the Same Type

“*  Select of the Same Stereotype

=& O

N

Select Sibling
Select Connected
Select Connected Recursively
Copy as BMP Image
Copy as EMF Image
Copy as JPG Image
Copy as PNG Image
Find in Diagram
Find...

Quick Find...

Find TODO

Find Modified

Find and Replace...

Paths

Ctrl+Z
Ctrl+Y
Ctrl+X
Ctrl+C

Ctrl+V
Ctrl+E
Ctrl+Maj+V

Ctrl+D

Supprimer
Ctri+A

Ctri+Alt+S
Ctrl+Alt+T
Ctrl+Alt+B
Ctri+Alt+C

Ctrl+Maj+B
Ctrl+Maj+E
Ctrl+Maj+J
Ctrl+Maj+P
Ctrl+F
Ctrl+Maj+F
Ctri+Alt+F

Ctrl+R
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Memory Management

‘ File Edit | View | Layout Diagrams Options Tools Analyze Collaborate 3DEXPERIENCE \ .
DS B & Fito indow W feDiogrm * If you have a PC with low RAM, show
c Zoom In Ctrl+Plus . .
i 1 P b [ the Memory Monitor to see if the
ntainmen Eas
=4 Zoom 1:1 Ctrl+5Slash o H H H ('
o osection memory is close to the limit (it turns
=07 A H .
= B & red) and click on it to run the
| B[] ReopenClosed Tab Ctrl+ Shift+T Ga rbage COl ector and free Up
E?j"g Go To Previous Tab Shift+ Left
- Go To Next Tab Shift+Right memaory
[ Netij Show Tabs in Full Screen F11
Netification | Main Toolbars s .
= Diagramn Toolbars 3
i [2022.14] Status Line * ||| | Show Status Bar Durmp Memory Heap Ctrl+Shift+H
.E |~ || Show Diagram Zoom Slider Dump Memory Histogram Ctrl+Alt+Shift+H
= ) Sh"—"""" Memary Menitor || Run Garbage Collector

3 Aa7hd of 13088 (rnax 4000k

s 35 (oot
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Navigation By Diagrams

Whenever a rake symbolis presentin a diagram, that means there is a diagram
inside the element

Double-clicking this elementin the diagram will open the diagram behind it

On other elements, instead of the rake symbol there is a little diagram icon;
double-clicking this element also opens the indicated diagram

Togo back, use the back (or forward) button on the diagram toolbar E

ion] Treat field ically [ Treat field ically ] J

uc [Package] AZ2.3 Operation[ A2.3 Operation ]J

stm [State Machine] AgriUAV [ AgriUAV | ) «'bk‘mk: =

: Field

.ﬁL OFF wblocks
activate | deactivate rilAv

ON

. [ onGround inFlight

L_ field treated

notConfigured l

configuration loaded

( readyForMission
start mission [batterycharge > 80%]

1

Treat field
automaticall

13: posttion
wblocks godl
Fiﬂ'lﬂ e _ 14: mission complete | |

wblocks
UAW Operator
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Navigating by Overview Diagram

* In any diagram, it is possible to add a link to a different diagram by
drag-and-dropping a diagram into the diagram pane

* This can be used to create an overview diagram to help navigate the

model
* Notes, text-boxes and lines / rectangles, found under the “Common”
header in the diagram palette, T T
can be used to add titles and WS e o }
explanations to the overview | Sk M e R
diagram (or any other diagram (Cpersioral s~~~ ~ T T T T T T T
g ( y. g ). : . OperatioContext On :
e Can create the links from any diagram | & 0 T T ____ |
. |K:yl5 tos " |
* Can also use “Content diagram” | |
Constraints - Equations |




