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pSix advanced technologies
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The 1echnology alleviates pressure on pilots, improves
navigation performance and human-machine interface
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only four pieces (instead of six pieces
seen on other planes) to help reduce
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and active control technology The jetliner adopts an advanced aerodynamic
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vanced metal materials

These materials help cut the aircraft's weight
while reducing noise levels
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Model-Based Design
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Modellng ’
Modeling & Test & -‘

Fast repeatable tests

Simulation Verification

Software Physics

development loops

Automation vp
Code J
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Mike Weaver
Senior Systems Engineer
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Airbus Develops Fuel Management System
for the A380 Using Model-Based Design
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Challenge
Develop a controller for the Airbus A380 fuel management
system

Airbus A380, the world’s largest
commercial aircraft.

Solution

Use MATLAB, Simulink, and Stateflow for Model-Based
Design to model and simulate the control logic,
communicate the functional specification, and accelerate
the development of simulators

Results

= Months of development time eliminated

= Models reused throughout development

= Additional complexity handled without staff increases

“Model-Based Design gave us
advanced visibility into the
functional design of the system.
We also completed requirements
validation earlier than was
previously possible and simulated
multiple simultaneous component
failures, so we know what will
happen and have confidence that
the control logic will manage it.”

Christopher Slack
Airbus

Link to user story

DEFENCE AND SPACE

MATLAS Tour 207

Achievements using MBD for Safety-Critical Equipments

Aircrafts:

5 . A330-MRTT

. A400M

. C-295 (EIS in 2018)

The following Toolboxes have been
used during the design phase of
Safety-Critical Equipments for these

MathWorks Tools

MATLAB / Simulink
Stateflow

Embedded Coder
Simulink Code Inspector
Polyspace

Fixed-Point Designer
HDL Coder

HDL Verifier

MATLAB Coder

Simulink Verification and
Validation

Simulink Design Verifier
DO Qualification Kit

AIRBUS
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Verification, * Test and *Model checking  * Code verification * Test automation
ValiddatTiont, measurement * Certification kits * Requirements
and tes * HDL verification authoring & mgmt.
Automatic * Rapid *Embedded  *Hardware support *PLCcode  *MATLAB *HW/SW
Code prototyping code packages * HDL code to C/HDL  co-development
Generation and HIL * GPU code
System _ - *DSP designs ¢ State charts  * Physical ¢ Discrete-event *Computer  *RF * Robotics and
Modeling and I Simulink I * Communications modeling  simulation vision * Phased autonomous systems
Simulation systems * \Video processing array * WLAN/LTE protocols
Data Analysis * Control design * Optimization ~ *Image * Computational * Computational * Machine * Deep learning
and Algorithm * Signal processing  * Statistics processing finance biology learning * Sensor fusion
Development * Text analytics
. * Application * Student version * Parallel computing * MATLAB Mobile :Eiv%/gagaA "
CZ;CS:;% MATLAB I deployment o |nstrument and for phones/tablets Rdieas g?;?:?gggn
database connectivity * MATLAB Online \erp 9
* ThingSpeak for loT
1985 1990 1995 2000 2005 2010 2015

MathWorks founded
in 1984
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CPU / DSP
Low Cost

Embedded
Coder (C/C++)
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Automation

FPGA /ASIC GPU
Lowest Power

Fastest

IANVNNET

HDL Coder GPU Coder
(VHDL/Verilog) (CUDA)
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Fast repeatable tests

S

Fast agile
development loops
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’i Results: sldvdemo_design_error_det...  — [} s
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— | |Integer overflow Objectives "
Overflow Error - needs - View
simulation test case
Target speed n
error throt

Pl Controller

Simulink Design Verifier

Polyspace Bug Finder
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[Filter tests by name or tags, e g tags' test
~ T sltestProjectorFanSpeedTestSuite
~ [ Fan Speed Parametric Study
[El Fan Speed = 800
[E| Fan Speed = 1300
[5] Fan Speed = 1800
[El Fan Speed = 2300

WALUE
[El Fan Speed = 1300
Baseline Test

sltestProjectorFanSp...
Hamess Name FanSpeedTestHamess
Simulation Mode [Model Settings]
Location C:\Program Files\MA.
Enabled v

Higrarchy sitestProjectorFansp...

|=| Fan Speed =1300

Fan Speed = 1300

sltestProjectorFanSpeedTestSuite » Fan Speed Parametr
Speed = 1300

Baseline Test

Select releases for simulation:| Select Release »
Create Test Case from External File

» TAGS

» DESCRIPTION

» REQUIREMENTS

~SYSTEM UNDER TEST*

WModel: | sltestProjectorFanSpeedExample | Il
~ TEST HARNESS*

Hamess: | FanSpeedTestHamess | v | C

Simulink Test

SIZE
sldemo_fuelsys
Created by: The MathWorks, Inc.  Revision: 1742
Collected on: 1/4/2019, 2:45:46 PM 1 Warnings 192
Blocks
MODELING GUIDELINE COMPLIANCE ARCHITECTURE
Actual Reuse
r \ ( Potential Reuse
- -
88.4% 74.2%
High Integrity MAAB
185 188
Model Complexity
Blocks
» »

Simulink Check

Simuink Coverage

4\ MathWorks

Modeling 9

Fast repeatable tests

+

Automation p '

development loops

BEARD

Code Verification Results : Verified
Function Interface Verification Results : Verified

Function Status Details
sleidemo_roll initialize Verified -

slcidemo_roll_step Verfied -

Model To Code Verification Results : Verified

Status Details

Model objects with status Venfied : 42

R Model objects with status Partially processed - 0

Vernified 3 i
Model objects with status Unable to process := 0

Model objects with status Failed to verify : 0
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DATA
STORAGE

CONTINUOUS Polyspace Access

INTEGRATION
R201%9a
XJIRA
AUTHENTICATION Po Iys pace BUG

TRACKING
Server

R2019a
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https://gnb-jsensi-deb8-64:9443/metrics/index-debug.htmli?a=
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POLYSPACE CENTER

— | |
N e 4 N C
Metrics E‘ Defects Custom Coding Rules Code Metrics New Unrevit
- - Coding Rules =
APPS ‘ FILTERS
Total: 250 RTE
PROJECT LIST “Result List
ke ~|Family~ Group Check
588 L] Control flow Non-terminating loop
BF Test (Trends)
cce [ ] Control flow Non-terminating call
c_front_end (Polyspace B [ ] Static memory Out of bounds array inde
Code-Prover_Example-Tr e Other Invalid use of standard li
Code-Prover_jsf_Example [ ] Static memory lllegally dereferenced p
Code-Prover_misracpp_E Numerical Overflow
configure (Polyspace Bug Data flow Non-initialized local vari..
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