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Intuitively design system and software architectures
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System Composer
Perform trade studies based on data driven analysis to optimize architectures

Add custom data Create analysis model Calculate mass roll-up data
SmallUAV SmallUAV
Instances Mass(kg) F Instances Mass(kg) F
. -/ A|  Architecture  Info 4 [ SmalluAV 0 + [ SmallUAV 15.932
Power Unit =l 4 [ Airframe 0 4 3 Airframe 9.25
v Main o Fuselage 1.7 o Fuselage 1.7
Name Power Unit o LandingGear 1.65 o LandingGear 1.65
12V ) Stereotype Add.. o Tail and Boom 27 o Tail and Boom 27
(b 28V v OnboardElement Select o Wings 3.2 o Wings 3.2
24y 1) Mass 0.217 kg 4 [ Flight Support Components 0 « 3 Flight Support Components 0.629
Power 0 mw 4 3 ADSB Module 0 « FJ ADSB Module 0.156
RFHarnessLength 0 cm o ABDSB Antenna 0.058 o ABDSB Antenna 0.058
ev ) o ADSB Board 0.098 o ADSB Board 0.098
_. ' 4 £ GPS Modul 0 « FJ GPS Module 0.398
25 Battery * \ o GPSg¢ 0.128 o GPS Antenna 0.128
Pwr Unit Status D-._'_Z—.F’wrStatus o G 027 o GPS Board 0.27
o Pitot Tube 0.075 o Pitot Tube Module 0.075
= - 4 P FlightComputer 0 4 3 FlightComputer 0.388
o Main Board 0.145 o Main Board 0.145
M Pratantiva Caca n 108 o Protective Case 0.195
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System Composer
Tackle Architecture complexity with spotlight views
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System Composer
Tackle Architecture complexity with views

Views - 8

Composition

& KeylessEntryArchitecture - Architecture Views Gallery

VIEWS
Flight Su nts Il = . 2 Open uirements Editor [ Hide unconnected ports
R— + 3@ @ C @ amg 9 g ¥k o g
e . 5 . Link to selecte irement § e ports
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System and software architectures connected to implementations in Simulink

Generate Simulink models from
architecture components

mainPowerBus & > propulsionSupply
>eplSupply ADD erMeasurements
IMPLEMENTATION
>ecommSupply H ERE latorsSupply
>@apSupply »evehicleSupply

Autogenerated by System Composer on March 25, 2019 2:00 pm EST

System Composer

Link Simulink models to
architecture components
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System Composer
Link system models to Simulink Requirements

’i UAS _reference_architecture/Vehicle/Electrical Subsystem * - Simulink = X
File Edit View Display Architecture Simulation Analysis Code Tools Help
B-ro-Ber 2O EB-94OP = [k ] lom ORORd" N
% | Electrical Property x|
g ® [Z]uas_reference_architecture » [™vehicle » [™]Blectrical > v {
g _reference Subsystem 235 i
Bl - A|| Detais
e %&.« D gl-
IMPLEMENTS Type: P
= F= Suies L}f:gf Index: 142
- ‘ Custom ID: [#35 |
B Description | Rationale
apControlsp—( b apControls i W pavfio v/B 7 U m EFEEE-
=) i } _ The original gas engine of the aircraft shall be replaced
| : enginePower > - 4flenginePower by an equivalent output electrical motor, able to supply
. at least 350 kW of mechanical power at 2,300 RPM.
ly b EnvBusl)— > EnvBus
0| _
] ."! umv
- L€ e
- UAS. L l
o e+ (508 3 4 RTE € |
Index Summary Implemented ~ ¥ Links
v Construction G | - - implemented by:
& 141 Moduiarity [ = Px
B 142 popsonpover (I a"ﬁ?‘m—mmww
YE1s Fiving Qualtes () fitun lound or s k. Go b Links vioy
w: Grouna St Copoites (N | ¢ .
« e S|} > Comments
Ready 125% VariableStepAuto
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System Composer

Be Intuitive Facilitate Analysis Tackle Complexity Enable Implementation
. . ce latency(ms) d:iaRate resources queueDepth B ( \. \
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Digital Thread for Requirements Coverage Reporting and Impact Analysis
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System Composer and Model-Based Design
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A Systems Engineer

Simulink Models
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Simulink Requirements et 7] W
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Systems engineering techniques ™ S“/H = 1'3 b

are used in complex projects:
spacecraft design, computer chip
design, robotics, software integration,
and bridge building. Systems
engineering uses a ools that
de modeling and simulation,

requirements analysis and scheduling
MATLAB EXPO 2019 to manage complexity.
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Requirements, Models and Tests — Bottom-up
Requirements

enbl
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Systems Engineering and Requirements — Top Down

[ T e—
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I.1.Normal Mode of Operation 37 Sucmsns [
Duting the normal mode of operation, the Fault Tolerant Fuel Control Sy§ [ . ) ||
shall determine the fu rate which is injected at the valves A 1
111 Stoichlometric mixture ratio - :
During normal model of operation |the System shall mantain the ||
stoichiometric mixture target ratio of 14.6. 38 St [ | o
112 Oxygen Sensor (EGO) T -
The System shall determine the amoust of residual oxygen preset |
exhaust gas (EGO) by reading the value of the EGO sensor. During T e | |
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113 High Oxygen Level l -
If the EGO sensor determunes a hieh oxveen level present i the exty L
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Independence Forced by Tooling

Requirements
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Flexibility between Systems and Software

System Composer Models and Requirements
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Simulink Models

MATLAB EXPO 2019
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Now let’s see it in action

4\ MathWorks
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L UAS_ref_arch * - Simulink
File Edit View Display Architecture Simulation Analysis Code Tools Help
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’i UAS_ref_arch * - Simulink
File Edit View Display Architecture Simulation Analysis Code Tools Help
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'h'i a5 reference_architecture - Simulink

Model Browser

File Edit View Display Architecture Simulation Analysis Code Tools Help
- - =] = . I o, . [
B-o-8 BEO-H-9GOP » A« porma @ - -
UAS_reference_architecture
@ Ij UAS_reference_architecture b v
2 2 A
@ ; ! v A
) 3 :
v ~a . @
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= =
H <] ualOSdownlir
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£ >
Requirements - UAS_reference_architecture } X
View: Requirements = %z | ] H (Zh L7+ =y I
Fal
& 142 Propulsion Power IE— | ]
& 1.5 Flying Qualities
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i 3 BLOS Capabilities
W

Ready
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¥ Properties
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Revision: 24
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Created on: 07-Dec-2018 15:50:34

Modified by: rboldt
Modified on: 20-Mar-2019 16:06:56
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Model Browser

Ready

v v - v v Normal
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How to run the DeHavilland model!
(B % 1. See the Aerospace Blockset User's Guide for instructions
& to set up FlightGear.
._ 2. Install the dhc2 geometry model to FlightGear's data/Aircraft
= ‘.b w directory. The geometry is downloadable from www.flightgear.org.
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<
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'h'i UAS reference_architecture/Vehicle/Electrical Subsystern * - Simulink

File

Model Browser :[,y

Edit View Display Architecture Simulation Analysis Code Tools Help
| - i == o i, . e
=R - IR =R - Ad=RaL R CR CN 7 R Normal @ - &~
Electrical Subsystem
= DUA.S reference_architecture B D"u‘eﬂicle 2 DElectricaISUbs'fstem 3 -
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. 5<
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— | &
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- L4 >
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e 1.1.2 Rain Conditions
s 1.1.3 Power
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’i UAS_reference_architecture/Vehicle/Electrical Subsystem * - Simulink — X
File Edit View Display Architecture Simulation Analysis Code Tools Help
= o - > - iii
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PL UAS reference_architecture/Vehicle/Electrical Subsystem * - Simulink = X
File Edit View Display Architecture Simulation Analysis Code Tools Help
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’i UAS_reference_architecture/Vehicle - Simulink

File Edit View Display Architecture Simulation Analysis Code Tools Help
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"’i UAS reference_architecture/Vehicle/Electrical Subsystem * - Sirmulink

Requirements - UAS_reference_architecture

View: Requirements = %, L3 E E-

v iE 14
= 1.4.1
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& 15
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Construction
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’i UAS_reference_architecture/Vehicle/Electrical Subsystem * - Simulink
File Edit View Display Architecture Simulation Analysis Code Tools Help
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L UAS_reference_architecture/Vehicle/Electrical Subsystem * - Simulink = X
File Edit View Display Architecture Simulation Analysis Code Tools Help
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’i UAS reference_architecture_electric/Vehicle/Electrical Subsystem * - Simulink — >
File Edit View Display Architecture Simulation Analysis Code Tools Help
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File Edit WView Display Architecture Simulation Analysis Code Tools Help
(U [ = - = - — | =
k--3 L - B¢ P 7Y~ [s0 | [Normal ne.
L Electrical Subsystem
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File Edit WView Display Architecture Simulation Analysis Code Tools Help

o8 o 2 Ee-E- eGP [ o ] [l @ -|E-

= Electrical Subsystem Property Inspector P E
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[ — 2 Architecture Info &
: @ _
E *~ Main
[=: Name Propulsion Power 5.
i Stereotype Add.. -
D - ’i * SubsystemBudget Select -
Propulsion Power Subsystem (Electric) Mass 100 kg
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HOME

o OE @ B o (SR -

[> Arguments ¥
New Open Save Delete Analyze Update M Ovenwrite
v ' - lBonomUp v l
INSTANCE MODEL ) . AwAwsis | UPDATE ‘ =
(27 Instances Mass Power 3¢ | INSTANCE PROPERTIES v
4 [ UAS_reference_architecture_electric_budgetRollup 39233 175614300 - |
o BVLOS Navigation 0 0 Nodelnstance: Propulsion Power Subsystem (Electric)
4 [3 Ground Station 0 0 Property Units Value Edit
4 3 Communication Box 0 0 + Ff5) SubsystemBudget
o Ground Station GPS interface 0 0 28
o USB Serial Converter 0 0 H_j Bass kg 100 3
o Wireless Communication Subsystem 0 0 ] Power mW 175,000,000 [3
o GPS receiver 0 0
4 [ Guidance and Navigation Computer 0 0
o Flight Commands 0 0
o Payload Computer 0 0
4 [ Vehicle 39233 175614300
4 [ Communications Subsystem 263 58050
o Automatic Dependent Surveillance-Broadcast 0.05 5000
o C-Band Radio Modem 0.05 2000
o KU-Band Radio TX/RX 25 50000
o On-Board GPS 0.01 50
o Radio RX PPM/PWM 0.02 1000
4 ] Electrical Subsystem 143.15 175355090
o Actuator Power Subsystem 8 300000
o Power Distribution 10 1000
o Power Monitor 0 0
o Power Source 20 1000
o Propulsion Power Subsystem (Electric) 100 1750_’9000(1
o Vehicle Power Subsystem 5 50000
o apRegulator 0.05 20
o commRegulator 0.05 1070
o plRegulator 0.05 2000
o Environment 0 0 .‘ bl
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Key Takeaways

= System Composer connects
architectures with requirements and

simulation

= A flexible canvas

- Enables analysis and simulation

= Helps manage complexity

MATLAB EXPO 2019
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Learn More

= System Composer Webpage
- Simulink Requirement Webpage
= System Modeling and Simulation Webpage

= See more at the System Modelling demo station
— Including AUTOSAR composition authoring

= Trial

MATLAB EXPO 2019
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https://www.mathworks.com/products/system-composer.html
https://www.mathworks.com/products/simulink-requirements.html
https://www.mathworks.com/solutions/system-design-simulation.html
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