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atchdogBrake AccelerationCmd
. . B
e miaVelocity =2 AccelerationCmd
e R " MPCController
doubls
- double PreviewsdCurvature
UpperLimit = LaneCurveParams_Max(1)
LowerLimit = LaneCurveParams_Min(1} ongitudinalVelocity S—— » D |
LaneGenter_SAE va - =]
doub / N . . WDGBrakingController — Z
<Head.ngn..g\e> pa A &) »mioVelocity - . BrakeStatus ControlModeSelector
RelativeYawAngle 1
UpperLimit = LaneCurveParams_Max(3)

LowerLimit = LaneCurveParams_Min(3) >

| egoVelocity
double 2 =
LateralDeviation

- WDGBrakingController
UpperLimit = LaneCurveParams_Max(4)

mioDistance

decel

Lower imit =1 aneCurveD Minfd)
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Model Advisor Analysis

- X
File Edit Run Settings Highlighting Help
Thls=m  Jew
- - Check for blocks not recommended for C/C++ production code deployment
> W] Model Referencing A )
A A \ > [W]IZ§ Modeling Physical Systems Analysis
Y n ::L_’ 1 n E > [m] (g Modeling Signals and Parameters using Buses Identify blocks not supported by code generation or not recommended for C/C++ production code
-l'a\ M ]’n > [J2 Modeling Single-Precision Systems deployment.
> [ Modeling Standards for DO-178C/D0-331 .
> (W@ Modeling Standards for EN 50128 RNhECheed
v [m] L@ Modeling Standards for IEC 61508 ) )
L) ~Display configuration management data Result: [ Warning
Display model metrics and complexity report Tdentify blocks not supported by code generation or not recommended for C/C++ "
play plexity rep
@ Check for unconnected objects production code deployment.
yAN - g v [m] (g High-Tntegrity Systems
s i
¢ '|‘$ HE '}\& = v [ Smulnk Warning
@ check usage of lookup table blocks The following blocks are not supported or not recommended for C/C++ production code
[\ Check for inconsistent vector indexing methods deployment:
A\ Check for blocks not recommended for C/C++ production code deployment
@ Check for variant blocks with 'Generate preprocessor conditionals' active : Block Code Recommendation for C/C-t
@ Check for root Inports with missing properties ’ . .
(2] ~Check usage of Math Operations blocks Type generation | production code deployment
[J[-) ~Check usage of Signal Routing blocks - support
] ]2 ACheck usage of Logic and Bit Operations blocks ..../Intake Manifold/p0  Integrator Yesl 2 No
L4 [J[2) ~Check usage of Ports and Subsystems blocks =(.589 bar
1] ACheck for root Inports with missing range definitions sldemo_fuelsys/Throttle Repeating Yes3 No
[JE51 ~Check for root Outports with missing range definitions Command table
> [m] G4 Stateflow
> M4 MATLAB
v, )
i E Egrr:‘:guratlun Recommended Action
y M@ Requirgments Although Embedded Coder supports these blocks, they are not recommended for C/C++
° — s 6 Code production code deployment. Review the support notes for these blocks and follow the
7N " EEmEn > 71 Bug Reports v givenadvice.

dE@® k Apply
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=

v Model Advisor
v I2) By Task
I.2) Modeling Standards for MISRA C:2012

W

= Modeling Standards for DO-178C/D0O-331
5 Modeling Standards for DO-254

5 Modeling Standards for IEC 61508

5 Modeling Standards for IEC 62304

o Modeling Standards for ISO 26262

5 Modeling Standards for ISO 25119

= Modeling Standards for EN 50128/EN 50657
5 Modeling Standards for MAB

5 Modeling Standards for JIMAAB

WoW W VY Y Y Y Y Y Y

= Modeling Standards for Secure Coding (CERT C, CWE, ISO/IEC TS 17961)

MATLAB BEXIPPO

v [m] C& My Custom Checks
v IE& My Company’s Modeling Standards
M A\ Check state machine type of Stateflow charts
] @ Check safety-related solver settings for simulation time
M ] ~Check usage of Stateflow constructs
> V] 2 My Company's Metrics
> [C3) My Company's Guideline Checks
> [m] £ Modeling Standards for IEC 61508
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ﬂ Simulink Design Verifier Resy

ey

o\ Simulink Design Verifier Results

- EHWITTRIX

Derived Ra

QOutport

n H
[-128.)27]

Y

o EEHEIE
Back to summary - Close | | Back to summary - Close results E?&'ﬁﬁﬂj
! antipatternla/Sum antipatternla/Abs d %ﬁiﬂ
Overflow VALID Overflow ERROR - View test case

Derived Ranges:
Outport 1/[-128..127]

° Bﬁ::
© WA
© WEHEA

L
GO \
In1

In2

int8 int8
Il R S
Abs
int& |
@ ouble

Relational Out1
Operator

4

- BENERRBILIEIE IR

<= | boolean C

threshold

Constant

MATLAB EXl
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Inputs

- |\ -
X

Data file (input)

cenario

et Signal 1
i)

Signal Editor

o

MATLAB {75

Oy
O

Stateflow

HTEES!

BiESIL, PILAMHILEITHER
i Parallel Computing Toolbox FA$34E 5 A R i A4

£ Simulink Test i#1T & %X BYTH gEMNI

@ vehicle

speed speed

throttle

h 4

o
= -
= -
> > .
vehicle = =
speed . :
= -
L -
w .
= -
= -

Signal spec. H shift_logic
and routing

User Inputs

Passing Maneuver

Brake

Throttle

Signal spec.
and routing

gear

it /H B |

¥——w

Double-click to
open the GUI
and select an

input maneuver

.f‘i%‘-il/ e MathWorks, Inc.

vehicle mph
(yellow)
& throttle %

Assessments

- | |\ -
X

Data file baseline)

| 1
:mgv[

Test Assessment

Temporal Assessment

« function customCriteria
v Perform custom criterj
1 test.verifyThat(t \

MATLAB Code

 EBEXR!
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4 Tt Manager - o0 x

Vil ~ LN A Y -~ N \ _:I:_ Ea = BoE o &
l—‘—lI ~|_II n \I-Il T et e o
\ e =
)y RIRk NI 23 7
1 y I a I"Bh 4 a
- Scenarios je 10 -
+ [5) ACC_ISO_TargeiDiscriminationTest ° s~
+ [§] ACC_ISO_CurveTest o B r
GoBE™ T 5 D m = = i @ & | @ . relte_dsance °
New Open swe | B P Duste Teasp  Bun Runwith Faallel Veushze Testing  Frefeeces Help relative_velocity ° s Tz fa &8 s ez 8s ss &8s 78
T e Nl Y s ' . » Ve Statamets ° I —
+ [ Sim Output (LaneF allowing TestBenchExa —
(-] ACCISD_CurveTest x|} stanFage 0.050 0050
+ [E] ACC_StopnGo ° “
e = ACC ISO_CurveTest ] Enstiea + [ LFACC_DoublaCurve_DacalTargat o
i ACC_S0_TargetDiscriminationTest R + [£] LFACC_DoubleCurve_StopnGo ®
) AGE. 190, AutoRtagor R 1 [ LFACE_Curve_ CutinOut ° =l - 1 — T — 1 — — — — 1 1
= ACC_JS0_CurveTest
%] LFACC_DoubleCurve_AuloRetarget £ UNDER TEST o e
o e b et + CALLBACKS 2
DLLT=S Lag0ing Tolerance o s
= BASELINE CRITERIA’ Poed . .
o aME = ams TOL EL TOL oL L NG TO +
= stnat hasstoer __
: - : Test Results
o/ dih _velocky [] 000% o 0 E \:_‘ :'I
025 0.00% 1] 1] e =
o 0,005 0 - < LaneFolowingTesiScenarios % | | StariFage x  [5] ACCISO_CurveTest > oy Comparison x| foj Visuallze
A0, W Cxluie.. 4 Eal C Refien [, Visusiae [ Deiets et resuilts by name of La ChA 4 L
Type gassiing Te « [ Sconarics TRT -
Locaton C\Demos\examplesistesil . o h - - - & - - L} + (B ACC_I1S0_AusRetamgetTast bt
Enabled /| « ChecklsteralDevial = At gny pot of tme. na B L4 .
anchy LaneFosowingTediStsaro P — “’“‘"l 1 + I8 Bassine Ciieria Result ° r
Tags lateral_deviation > 0.2 g doozeroreresand = L) Verity Statements o
v ey o s s e - P P —— i
» Iateral_deviation < 0.2 mUst ba frue After at most - - Test Assessments/GlobalAssessme. ] -
4 FhotTemrine | - i Sm Outpt (LaneFllning TestBanchEse R | 0 [ R o) N N R PO R R
Test Browser T
« safe_distance us
driver_sat_velocity — | |
‘ega_aceeleration pu— 1
ego_velocity — 25
+ [£) ACC_SwopaGo ® O B [ s T fa 88 %
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Simulink

[

AND

previous_output

B | -

lupper] -
> e b-l
- flower] >

T

[~Brake && ...
Speed<=maxtspeed && ...
Speed>=mintspeed]

Stateflow

1

Steady
[hasChangedTo(AccelResSw,true)...
&&tspeed!=uint8(0)]

Pl

Code

)
O
2 L

2

Coverage annotation

Links to model

Code

rwdemao_sil {topmodel.c v Q Search

/* Output and |update for enable system: '<Root>/CounterTyped' *

static void cqunterTypes(void)

{

/* outputs for Emabled SubSystem: '<Root>/CounterTypeB' incorporates

— el <525 /Enable’

element \

105

if {enébiesl {

PrE,

' )mAer.\eT;

covered false, but not true

Tooltip with code

/o e
. | De

Inport: '<Root>/reset’

Inport: '<Root>/ticks_t

* outport: '<Root:/count_b

* Sum: 25 /Add"

if (rtu.reset) {

rtY.count_b = 0U;

coverage results

[hasChangedTo(CoastSetSwtrue) ...

&& tspeed > mintspeed]

Summary

Model Hierarchy/Complexity

1. sldemo_fuelsys

2....Engine Gas Dynamics

R Mixing & Combustion
[ A— EGO Sensor

.7 TR SystemLag
JE Throttle & Manifold

Tocasaavas Intake Manifold

L MATILAB
Function

N : L A3
. NS
N
SEkS Y
- E/MIITNREE
10N
SIS =
* BITIRER
Testl
Relational Saturation on
Decision Condition MCDC Execution B i ona. integer
oundary
overflow
80 34% mmmmemw 34% mmessm 7% W@ 90% 10% = 50%  m——
13 71% wesssm=s NA NA 100% wees——— 50% m— 50% —
3 67% wmmmmes NA NA 100% wo———— NA 50%  m—
2 100°% e NA NA NA NA NA
NA NA NA 100°% we—— N3 NA
10 73% wessm=s NA NA 100% v 50°%: m—— 50% m——
2 100% wee——— NA NA 100°% we——— N 50% —
2 100% w—— NA NA NA NA NA
—

MATLAB BEXIPPO
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KRS ERR
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Model Testing Dashboard:

/I:. IL.\/yIIJ l_ﬁ
HI R RALE

xR

EERBFFE
FHYEER

ERIRTS

5B R 1t Ao

BEETFE KM YT

IE y %?g’l‘iﬂ%ﬂ}ﬁ%

MATLAB E.

4\ Model Testing Dashboard

COMPONENTS

Name
~ [= Battery_System
» [ BMS_ClosedLoop
» [ BMS_Software
» [ BMS_Template
» [ Balancing_Logic
» [ Battery_Model
» [ currPowerLimCalc
~ [ soc_Estimation
» [=] Implemented Requi
[3] other Requirements
» [5] Design
~ [] Test Cases
» [ SOCTest! midatx
» [] Test Results
[ state_Machine
[ ssc_lithium_cell_1RC
[ ssc_lithium_cell_1RC_
[ Mo Unit

Details
Name SOCTest!.midatx
Path Tests/SOCISOCTest1.midatx

iﬁlter D )

S0C_Estimation/Metrics

SOC_Estimation

Last updated: 3/26/2020, 4:54:55 PM

TEST CASE ANALYSIS

Requirements linked To Tests

5.5%

Requirements with Tests

Tests per Requirement

TEST RESULT ANALYSIS

Test Status

1%

Passed

Updated by: savula

unlinked

o[mme

Failed

Disabled

Tests linked to Requirements Test Case Breakdown

Tests by Type
Type
Simulation
Equivalence
0 .
54.8% unlinked Baseline
Tests with Requirements

Tests with Tag

Tag
Requirements per Test o [ 14 Boundary
RequirementsBased

3 =3 Robust

Coverage Analysis by Source
100%

=

Execulion Condition

W Achieved

0 80%
Untested

60%

40%

20%

Decision

Justified

MC/DC
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{ 3 ) »
wdg_deceleralion

Deceleration

@ beaking_swilch "

WatchdogBrake

[ BrStatus NoBrake

1
O mpc_acceleration

Acceleration

max_ac
max_dc

> _/_ —@aaceleraﬁon&nd

AccelerationCmd

w

&

w
(o))

K
S0

/* Switch: '<Root>/Switch' incorporates:
* (Constant: '<Root>/Constant’

* RelationalOperator: '<Root>/GreaterThan'

* Block requirements for '<Root>/Switch’

* 1. SW_HLF#7.3 Controller Mode Selection

if ((*rtu_watchdogBrake) > NoBrake) {

/* UnaryMinus: '<Root>/UnaryMinus’' */
rtb_uUnaryMinus = -(*rtu_Deceleration);
} else {

rtb_UnaryMinus = *rtu_Acceleration;

'* End of Switch: '<Root>/Switch' */
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- RIS B TR

B AT

(3 ) > —u
wag_deceleration

Deceleration

@ braking_switch »

WatchdogBrake >

| BrStatus.NoBrake

@ mpe_acceleration

Acceleration

- D b anlioc s AAns Ral O
".3: Controller Mode Sel. =

max_ac
max_dc

AccelerationCmd

* Switch: '<Root>/Switch' incorporates:

Constant: '<Root>/Constant’

Relationaloperator: '<Root>/GreaterThan'

Block requirements for ‘<Root>/Switch':

1. SW_HLF#7.3 Controller Mode Selection

= if ((*rtu_watghdogBrake) > NoBrake) {

4

Requirements - ControllerModeSelector b4
View: Requirements ~| |Search
Index ID Surgmary ASIL Safety-related
> B 6.1 SW_HLF#7.1 Path following§Controller D
> B 6.2 SW_HLF#7.2 Watchdog Cogftroller D
B 6.3 SW_HLF#7.3 Controller Mode Selection D
W

El 4= Implemelted by:

/* UnaryMigis: '<Root>/UnaryMinus' */
36 rtb_unaryMinus = -(*rtu_Deceleration);
= } else {
38 rtb_Unaryinus = *rtu_Acceleration;
¥
* End offfswitch: '<Root>/Switch' *
* Links

T Switch =1 & %
- Coded at:
ControllerModeSelector.c:30,38,50,51,53,56

B 1c1@

MATLAB BEXIPPO
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Static Code Verification for MISRA Compliance

@ Web Browser - ControllerModeSelector Code Generation Report

| ControllerModeSelector Code Generation Report

+

- o x
Hoedl-~

@ o |5 | #h | Location: [filey/Ci/Users/mabualqu/MATLAB/ Projects/examples/is026262CaseStudy/150_06_D8_Software_Unit_Design_and_implementation/WPs/I50, - |

Contents

Summary

Subsystem Report
Traceability Report

Static Code Metrics Report
Code Replacements Report

Coder Assumptions

Generated Code

[-1Model files
ControllerModeSelector.c
ContrellerModeSelector.h

ControllerModeSelector_priva;

ControllerModeSelector_types
[-1Shared files

BrStatus.h

rtwiypes.h

[ IS,

G

T N R I O R R O
ROR S W m NG h R

F Y
[ SRR S S i}

Bk

#
#

7

void ControllerModeSelector(const real_T *rtu_Acceleration, const BrStatus

{

*
* Prerelease License - for engineering feedback and testing purposes
* only. Not for sale.

®

* File: ControllertodeSelector.c

®

* Code generated for Simulink model 'ControllertodeSelector’.

®

* Model version r2.a

* simulink Coder version : 9.4 (R2821a) 14-0ct-2082@

* C/C++ source code generated on : Wed Oct 28 ©4:51:06 2820

®

+ Target selection: ert.tle

* Embedded hardware selection: Intel->x86-64 (hWindows64)

* Code generation objectives: Unspecified

* Validation result: Not run

*

include "ControllerModeSelector.h”

include "ControllerModeSelector_private.h”

* Qutput and update for referenced model: 'ControllerModeSelector’

*rtu_WatchdogBrake, const real T *rtu_Deceleration, real T
*rty AccelerationCmd)

real_T rtb_UnaryMinus;
real T y;

/* Switch: '<Root»/Switch' dncorporates:
* Constant: ‘<Reotr/Constant’
* RelationalOperator: '<Root>/GreaterThan’
*
if ((*rtu_WatchdogBrake) » MoBrake) {
/% UnaryMinus: "<Roots>/UnaryMinus’ #/

rth_UnaryMinus = -(*rtu_Deceleration);
} else {
rtb_UnaryMinus = *rtu_Acceleration;

}
/% End of Switch: '<Root:/Switch' */

/* Saturate: '<Root:/Saturation’ */
if (rtb_UnaryMinus > 2.8) {
y = 2.8;
} else if (rtb_UnaryMinus < (-10.8)) {
y = (-1e.e);
} else {
y = rtb_UnaryMinus;

C{E5mFE — Code Verification

Chapter 1. MISRA C:2012 Guidelines

MISRA C:2012 Guidelines Summary - Violations by File

y -V

T
rwtypes.h %
1

o

MISRA C:2012 Guidelines Summary - Violations by Rule

MISRA €:2012 Guidelines Summary - Violations by Rule

Number of coding rule violations

T
71.1%
1

o

File

Number of coding rule violatiens

MISRA C:2012 Guidelines Summary for all Files

MATLAB BEXIPPO

Tota

pes.h

CAlUsers\imabualquiMAMSO_06_08_Software_Unit_Design_and_ImplementationVWPs\USC_6_8_5_2_Software_Unit_Implementation\slprjlerf_sharedutils\BrStatus.h 0
CAUsers\imabualquiMAUSO_06_08_Software_Unit_Design_and_Implementation\WPs\US0_6_8_5_2_Software_Unit_Implementation\slprj\eri\_sharedutils\rtwiypes.h 2
Total 2

MISRA C:2012 Guidelines Summary for Enabled Guidelines

e s e P
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AUTO CREATE

Test File from Model
Create a test file from model

Test for Model Component

Test from Spreadsheet

Test for C/C++ code
Import and test external CfC++ code

Man Wi dE
j Test Manager Wizar
Create a new baseline or back-to-back test fer model component
Create a new test with data specified in a spreadsheet
Create Test for Model Component X

How do you want to test the component?

() Use component under test output as baseline

(@) Perform back-to-back testing

Select simulation modes:

Simulation1: | Normal | v
Simulation2: | sofware-in-the-Loop (SIL) | +
Normal

(O Define the verifj Accelerator

No verification | Rapid Accelerator
Software-in-the-Loop (SIL)
Processor-in-the-Loop (PIL)

Simulate the top model and record the outputs of the component fo be usglias baseline

Set up a test to compare the component under test outpudiT aifferent simuiation modes

e lest

Abouifament step

Select how to verify the test outputs.

You can perform baseline testing, back to
back (equivalency) testing, or manually set
up the verification logic in the auto created
test hamess.

About selectai_pnon

Auto creates the required test harnesses
for the component under test

Sets up a test case containing two
simulations to compare the harness
outputs in the selected simulation modes

I e

MATLAB B

Back to Back Test

sltest_sldemo_fuelsys_tests » New Test Suite 1 » Back to Back Test

Equivalence Test
» DESCRIPTION*
* SIMULATION 1

) ~SYSTEM UNDER TEST*
Model: | sldemo_fuelsys
« TEST HARNESS*

Harness: | sldemo_fuelsys_Harness1
» SIMULATION SETTINGS AND RELEASE OVERRIDES*

» INPUTS*

+ SIMULATION QUTPUTS™

+ SIMULATION 2 Copy settings from Simulation 1

~ SYSTEM UNDER TEST*
Model: | sldemo_fuelsys
~ TEST HARNESS™

Harness: | sldemo_fuelsys_SILHarmess1

~ SIMULATION SETTINGS AND RELEASE OVERRIDES*

L BR Ne
ME<K,

E%aAC
[-lc @

Simulation Mode: Software-in-the-Loop (SIL)

[Model Settings]
Normal

Select releases for simulation; | Accelerator
Rapid Accelerator

Start Time: | 0 Software-in-the-Loop (SIL)
Processer-in-the-Loop (PIL)

Stop Time: | 10

Initial State:
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@ Web Browser - Dependency Analyzer Report for iso26262casestudy-hlf.html

+1 | Dependency Analyzer Report for iso26262casestudy-hifhtml | + |

- o x
HoEO0) -

Dependency Analyzer Report

l;elport gemel @ Web Browser - ControllerModeSelector Code Generation Report — O X
1es .
Dependencie +_?. | ControllerModeSelector Code Generation Report 4 | + | BODABIO ‘ ~
Project i dm oy ‘ Q |“ | Lecation: mplementation/slprj/ert/ControllerfModeSelector/html/ControllerModeSelector_codegen_rpt.html
rojec 150y
Root < Contents -
Model  Hi Code Generation Report for
= Summar ! !
Files . ControllerModeSelector
Subsystem Report
File
Traceability Report Meodel Information
ControllerMd Web Brawser - 5IL Coverage Report by Model — 0 Ed
ControllerMd M,J SIL Coverage Report by Model | + | BoBed -~
ControllerMd Report o 3D Locstion files/ciu TLAB/Project ol 1y/150_06_09_Software_Unit_Verification/WPs/1S0_6_9_5_2_Software
Multil Code Replaceq
e #25 SIL Coverage Report by Model
- Report
csMultilnstar
DD _Controll] Coder Assumy] Top Model: ControllerModeSelector
DD _Estimatg Complexity  Decision Statement Function
DD_FindlLea] Generated Co
TOTAL COVERAGE 100% m— 100% e— 100% m—
DD _HLEsd) [-]Model file
DD_HLE_C Controlled !---ControllerModeSelector 4 100% memm— 100% m—— 1007 m—
DD ELF D4 Controlle
DD_HLF W
DD LaneCed Controller @ Web Browser - Model Advisor Report for 'ControllerModeSelector’ — O H
DD _LF Co Controlled +'3 | Model Advisor Report for 'ControllerModeSelector' "| + | HOHIO | M
DD _LF Datd [+] Shared fild - B | @ |“ | Location: |erModeSelector/model_standard_checks/ControllerModeSelector_SMS_Conformance_Report.html
DD_MPCCo ; i o
DD PFC C Filter checks Model Advisor Report - ControllerModeSelector.slx
- Simulink version: 10.3 Model version: 2.1
DD_Preview @ @ passed
——— -~ " System: Current run: 07-Jan-2021 19:13:08
1 ¥ @ Failed ControllerMode Selector
¥ & waming Model Advisor configuration:
# =l Mot Run is026262Checks.json
Treat as Referenced
Keywords Model: on
o Run Summary
Navigation Pass Fail Warning Not Run Total
Model Advisor @347 D0 A0 El16 363
1150 26262-6:2018
IModeling Guidelines
1.1 Table 1 — Topics to be = Model Advisor
! covered by modelling

MATLAB EXF

4\ MathWorks: ]

User Stories ~ Q

User Stories

Leonardo Accelerates Development and Comp|icnce of Radar Navigation

Software to DO-178C

Challenge

“DO Quadlification Kit eliminated much of the guesswork

involved in cerfification. It helped us understand how to use Develop radar navigation software for
use on search and rescue helicopters

MathWorks tools for Model-Based Design and employ
and certify it to DO-178

automation to meet DO-178 objectives, enabling us to present

artifacts to the certification authority much faster than Solution

previously possible.”

Use Model-Based Design to trace
requirements to design elements;
generate certifiable code; run
automated simulation-based, SIL. and
PIL tests; and generate reports and
documentation

— Dr. Calum Brown, Leonardo

Results

+ Recertification cycle times reduced
by more than 90%

-] 250.000 pages of interactively
linked documentation generated

250,000 pages of interactively linked documentation
generated. "Altogether, we generated the equivalent of around

250 000 pages of interactively linked test reports and other
documentation using Simulink Test and Simulink Report Generator,”
notes Brown. "As the certification authority has carte blanche to
review whatever they want, we felt it was easier to be able to
provide evidence for everything we had done. If the DER wanted to
see any particular result, it was available for them and fully linked to
our model, which really built their trust.”

L eonardo User Story
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https://www.mathworks.com/company/user_stories/leonardo-accelerates-development-and-compliance-of-radar-navigation-software-to-do-178c.html

\N‘

p

T%

m

FiREg

TTHYS=

1E

Py

44

MATLA

/)IL
ﬂ,&ﬁ,%ﬁﬂﬁ@Z@ BaICASE R
-ﬁﬁﬁbﬂﬁ&ikﬂ&ﬁ%& - B R STRSFNIR 2 DU T R A%
‘ I, \ ;
ARG > BREEK > BEHRE > ;: IR BN G e

A 4

B RS

56



|IEC Certification Kit 5 DO Qualification Kit

UERA B 51

- @ﬁfﬂ‘%,

QLI =y

M L IE~

A A BRI A2 AT BRI TAE

@ Certification Artifacts Explorer

File Edit Help

+gde @

- ] X

DO Qualification Kit

IEC Certification Kit
User's Gulde v Iic Certification Kit

|{2) Embedded Coder

=) Polyspace Bug Finder

) Polyspace Code Prover

L) Simulink Design Verifier

=) Simulink Check

I2) Simulink Coverage

I.2) Simulink PLC Coder

) Simulink Test

) Simulink Requirements

L2 Supporting Artifacts
ﬁ certkitMAConfig.mat
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1 150 26262, IEC 61508, IEC 62304, EN 50128, IEC 61511

certkitiec_mbd_en50128.docx

User's Guide
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CERTIFICATE

No. Z10 15 11 67052 017

Holder of Certificate:  The MathWorks, nc.

Factory(ies)

Certification Mark

Product: Software Too! for Satety Related Development

Model(s) Embedded Coder™ R2021a
Real-Time Workshop® Embedded Coder™

Parameters:

MATLAB EXF

MATLAB&SIMULINK®

| DO-178C, DO-278A, DO-330, DO-254

|2) Polyspace Code Prover

|2 Polyspace Bug Finder

|2) Simulink Report Generator

|2 Simulink Model Comparison

|2) Simulink Code Inspector

|2 Simulink Check

|2 Simulink Coverage

|2) Simulink Test

|2 Simulink Design Verifier

|2) Simulink Reguirements

|2) Supporting Artifacts
ﬁ qualkitMAConfig.mat
] qualkitdo_do178_workfiow.pdf
] qualkitdo_do254_workfiow.pdf
: qualkitdo_psac.docx
4‘?\ qualkitdo_psac.pdf

) MathWorks®
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Embedded Code Generation

Verification, Validation, and Test Solution Page

Verifving Models and Code for High-Inteqgrity Systems

Using Model Based Design in the ISO 26262:2018 Case Study

Helicopter Flight Control: A Model-Based Design Example for DO-178C and

DO-331
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https://www.mathworks.com/solutions/embedded-code-generation.html
https://www.mathworks.com/solutions/verification-validation.html
https://www.mathworks.com/company/newsletters/articles/verifying-models-and-code-for-high-integrity-systems.html
https://www.mathworks.com/help/certkitiec/ug/overview-of-a-model-based-design-workflow-in-the-iso-26262-project-example.html
https://www.mathworks.com/help/qualkitdo/ug/helicopter-flight-control-do-qual-example.html
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