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Key Takeaways

= You can import, write, and store textual requirements right in the same

environment as your architecture and design models.
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Key Takeaways
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= You can import, write, and store textual requirements right in the same
environment as your architecture and design models.

= You can establish relationships among multiple requirements and
architecture artifacts to understand the impact of changes.
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MAT

Key Takeaways

= You can import, write, and store textual requirements right in the same
environment as your architecture and design models.

= You can establish relationships among multiple requirements and
architecture artifacts to understand the impact of changes.

= You can visualize those relationships to assess the completeness of your
system.
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Details

To create a new requirement set to store requirements, click New Requirement Set L Save the
requirement set to assign a name

To add a requirement to a requirement set, select the requirement set and click Add Requirement
5 In the Properties pane, enter details for the requirement

To add a child requirement, right-click a requirement and select Add Child Requirement

To link a requirement to a block in your model, select the block, then right-click the requirement and
select Link from “object name" (object type) A link appears in the Links pane

For information on linking using the Requirements Perspective, see Getting Started in the
documentation

To view the loaded links, click Show Links in the toolstrip.

Change the source - destination relationship by selecting a link, and choosing a Type from the
dropdown list in the Properties pane

X
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Details

()
To create a new requirement set to store requirements, click New Requirement Set <> Save the
requirement set to assign a name

To add a requirement to a requirement set, select the requirement set and click Add Requirement
E: Inthe Properties pane, enter details for the requirement

To add a child requirement, right-click a requirement and select Add Child Requirement

To link a requirement to a block in your model, select the block, then right-click the requirement and
select Link from “object name" (object type) A link appears in the Links pane

For information on linking using the Requirements Perspective, see Getling Started in the
documentation.

To view the loaded links, click Show Links in the toolstrip.

[N Change the source - destination relationship by selecting a link, and choosing a Type from the
dropdown list in the Properties pane
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Assess Different Allocation Scenarios Quantitatively

Allocate Architectures in a Tire Pressure Monitoring System

This example shows how to use allocations to analyze a tire pressure monitoring system.

Qverview

In systems engineering, it is common to describe a system at different levels of abstraction. For example, you can describe a systen
not have any behavior associated with them but most likely trace back to some operating requirements the system must fulfill. We re
architecture. In this example, an automobile tire pressure monitoring system is described in three different architectures:

1. Functional Architecture — Describes the system in terms of its high-level functions. The connections show dependencies betwe

2. Logical Architecture — Describes the system in terms of its logical components and how data is exchanged between them. Add
simulation.

3. Platform Architecture — Describes the physical hardware needed for the system at a high level.

The allocation process is defined as linking these three architectures that fully describe the system. The linking captures the inform:
accessible to the others.

Use this command to open the project.

scExampleTirePressureMonitorsystem

asat b
alrPeiscsioa b
TP ow b daTn o
dslaOud b Is SenPrividesollels

o et caitTeoPrewrs b dcatTrofesne

cathTreFressre b

R2021a

View MATLAB Command

MATLAB BEXIPPO

Report Low Tire Pressure
Measure pressure on tire
Calculate Tire Pressure
Measure temprature of tire
Measure rotaticns

Calculate if pressure is low
Report Tire Pressure Lewvels

Supplier A Supplier B Supplier C Supplier D
1 a a a
2] a 1 a
2] 1 a a
a a a 1
2] 1 a a
1 a a a
1 a a a
8 a a a

Measure Tire Pressure

Scenario 1

scenario 2

Front ECUMemory Used (MB) 118
Front ECU Memory (MB) 186
Front ECU Owerloaded 1
Rear ECU Memory Used (ME)

Rear ECU Memory (ME) 166
Rear ECU Overloaded a

o8
laa

8
laa

https://www.mathworks.com/help/systemcomposer/ug/allocate-architectures-of-the-tire-pressure-monitoring-system.html
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tools?
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System Architecture Modeling for Electronic Systems
Using MathWorks System Composer and Simulink

Christopher B. Watkins Jerry Varghese

Cudfstream Aeraspace Corporation

chris watkins{@ gulfstream.com

Culfsiream Aerospace Corporation
Savannah, GA, U.S. Savannah, GA, U5,

jerry.varghesef@oulfstream. com

Michael Knight
Culfsiream Aerospace Corporation

Savannah, GA, U5,

michael knightir sul fstream. com

Becky Petteys
The Math Works, Inc.
Matick, Massachusetts, U.S.

bpetteysi@mathworks com

Abstract—Electronic system architectures have traditionally
been documented as static bloek diagrams in tools such as
Microsoft™ Visio™ or through a richer modeling approach such as
Svstems Modeling Language (SyvsML). These approaches did
not fully meet the modeling needs for the Gulfsiream authors,
which led to an alternative approach.

This paper introduces the Electronic Svstem Architecture
Muodeling (eSAM) method, which leverages a new system
architecture modeling tool called System Composer™, eSAM
was created by the authors to define a standard method for
applying the generic System Composer modeling constructs to
build functional, physical, and logical architecture models of
electronic systems. The eSAM methods are applied to an example
avionics architecture to demonstrate capabilities needed for
svstem modeling, collaborative OEM-supplier workflows, data
management and ICI generation, systems integration activities,
generation of system architecture deliverables for the avionics

Jordan Ross
The MathWorks, Inc.
Natick, Massachusetts, ULS.
jordanr@mathworks.com

Gap
w2

Design Specs

Gap
#

implementation

Figure 1: Simplified development process

https://ieeexplore.ieee.org/document/9256753
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Who is doing Model Based Systems Engineering with MathWorks

tools?

AUTOMOTIVE SPICE MathWorks Automotive
WITH MODEL BASED

SYSTEMS ENGINEERING

Automotive SPICE With Model Based Systems Engineering

SYS.3 BP2 allocation, BP6 traceability and BP7 consistency of system
requirements

» Bidirectional links to DOORS with help of the Simulink requirement toolbox. ) BOSCH

» Easy take over of requirements allocations between projects, as requirements are included in the architecture
import/export.

» Consistencyis checked by the traceability matrix.

Automotive SPICE With Model Based Systems Engineering

]
S (111 (PP SYS.3 BP5 Evaluate alternative system architectures
| “MO" model | HER

» Forthe evaluation of alternative system architectures a

H
(]

w
H

Conference 2021

. L B draft model or analysis is created based an the
4 Hork - respective use case. In addition to the traditional tools
Doors MathWorks : . -
: I|kfe power point and Excel, System Cumf}oser models EcuSysArchModel_LogicalView

- gain user acceptance. The model analysis feature of = a

I B System Composer and the allocation scenarios

e | oo okt | £ UTES | HOLALA3 @ B strengthen this approach. P EI

T

Draft “MO" model ion

I | T St | S5 EUTESE | HILLAY

i) BOSCH

Felix Raab, Bosch
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New Features in R2021a

= System Composer
— Sequence diagrams

W TPMS_Functional&rchitecture * - Architecture Views Gallery

VIEWS

ol = |

MATLAB BEXIPPO

4 [ TPMS_FunctionalArchitecture

™= Calculate if pressure is low

54
Mew  Save Delete | Pivot Facus
- - Requirements Manager
| % View COMPONENTS CANVAS NAVIGATE REQUIREMEMT
o SeguenceDiagram1
[} Sequence Diagram N
4 ﬁ Sequence Diagrams Report Tire Pressure | |Measule‘ﬁre Pressure‘ |Calculate if pressure i. | |Report Low Tire Pres...
[ sequenceDiagram1 H H H H
1 1 1 1
1 1 1 1
+ 1 + 1
1 1 1 1
1 1 1 1
1 1 1 1
: pressureVal ' | pressure :
1 1 1 1
1 On value change 1 1 1
refreshDisplay ! Iplessula\lal : :
1 1 1 1
D 1 1 1
pressureVal " 1pressureVal : :
1 1
= 1 ]
T T
¥ Model Components [+] Al |1 '
- ]
]
1

4 ™ Measure Tire Pressure
™= Calculate Tire Pressure
= Measure pressure on tire
™= Measure rotations
== Measure temprature of tire
™= Report Low Tire Pressure
"= Report Tire Pressure Levels

[ pressure = 30 ]
1
1

Low | ’. isLoy

[ pressure = 25]
1

1
sCritical | ’. isCrif

cal
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New Features in R2021a

= System Composer
— Sequence diagrams
— Stateflow charts in components

W TPMS_Functional&rchitecture * - Architecture Views Gallery

= \h ‘Open Requirements Editor = =
oo/ @ =3 dAdd  [E G @ [0 | B gy = Gaa
Mew | Save Delete RunCusr Rermave o e [E3J Pivot o B
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| E View COMPONENTS CANVAS NAVIGATE REQUIREMEMT

o SeguenceDiagram1
[} Sequence Diagram N

4 [E5] Sequence Diagrams

Report Tire Pressu

| |Measule‘ﬁrePressure‘ |Calculate if pressure i. | |ReportLowT|re Pres...

[ SequenceDiagram1

refreshDisplay B

1 1
) ]
pressureVal I‘ : pressureVal

pressureVal H pressure

1
On value change 1
Iplessula\lal

Airframe

lightGmds . NavigationLights[—(&> Navigation Lights
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& cut

> - flightCmds lightCrmds . LandingStrobe (B Landing Strot 8

etrSricDeflection , dR_dEp— P dR_dE

Copy
Paste

LandingGear ‘:‘ Fuselage "ri

ctriSrfcDeflection . Brake—(b- Brake Explore

Open
Open in New Tab

Tail and Bo Open In New Window

Delete

Save As Architecture Model...

Create Simulink Behavior.

Create Stateflow Chart Behavior

Link to Model.. k

Cirl+X
Ctrl+C
CtrisV
Del

MATLAB EXP
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New Features in R2021a

= System Composer
— Sequence diagrams
— Stateflow charts in components

MATLAB BEXIPPO
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New Features in R2021a

= System Composer
— Sequence diagrams
— Stateflow charts in components
— Software architectures

«  Simulink Requirements
— Editor improvements
— Multi-artifact traceability matrix

w System Composer

Architecture Model
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ports, and connectors. Specify information exchange between software components with interfaces.
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Key Takeaways
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Key Takeaways
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System
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Logical

A 4

Hardware
Requirements

Architecture
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] Architecture § WHERE A

MATLAB B

= You can import, write, and store textual
requirements right in the same environment
as your architecture and design models.
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Key Takeaways
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MATLAB

You can import, write, and store textual
requirements right in the same environment
as your architecture and design models.

You can establish relationships among
multiple requirements and architecture
artifacts to understand the impact of
changes.
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MATI

You can import, write, and store textual
requirements right in the same environment
as your architecture and design models.

You can establish relationships among
multiple requirements and architecture
artifacts to understand the impact of
changes.

You can visualize those relationships to
assess the completeness of your system.
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Learn More

System Composer

Design and analyze system and software arékiites

§ Download a free trial

Simulink Requirements

Author, manage, and trace requirements to models,
generoted code, and test cases

® Watch video $ Download a free trial

Simulink Requirements

Simulink Test

Develop, manage, and execute simulation-based tests

© Wach video $ Download a free trial

Simulink Test

Simulink for System Modeling and
Simulation

Model and simulate all parts of your system
in one multidomain environment

MATLAB and Simulink for Model-Based
Systems Engineering (MBSE)

Design, analyze, and test system and software architectures.

MATLAB and Simulink for
AUTOSAR

AUTOSAR

MATLAB EXP
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