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cf. Buncefield Investigation Glossary www.buncefieldinvestigation.gov.uk/glossary.htm
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IEC 61508 — All industries

ISO 26262, SOTIF — Automotive

DO 178C — Avionics

IEC 62304 — Medical

EN 50128 — Rail
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/ <<QuadCopterPhisicaIProperties>>\

> GCSCmds Telemetry D

Payload:14g
Cost:$90

Reprogrammable: True
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Payload:12g

L ST .H N i . COSE$180
1 + % l Reprogrammable: True

Payload:14g
Cost:$90

> GCSCmds Telemetry l>
Reprogrammable: True
Payload:12g
> GCSCmds Telemetry pCOSt$87

Reprogrammable: Fals

Analysis Model

-

Instantiate Architecture Model

Description

Create an instance model from this architecture model by flattening out all referenced models and their components. Such an @
instance medel may be used for system-level analysis expressed as MATLAB functions. =

Step 1: Select Stereotypes

Select the stereotypes to make available on
the instance model

~ [ QuadcopterPhysicalProperties
AirVehicle
Battery
HW_Implementation
Payload
PayloadComponent
Target

Strict Mode

Don't see your profile? |Profile Editor ...

MATLAB EXF

~QuadChoce_PayloadCost.m

Step 2: Configure Analysis
Function

Analysis function:

|Quad(ho ice PatloadCost

Function arguments (comma-separated):

>> QuadChoice_PayloadCost(instance)
Model lteration

lteration Order: | Pre-order

Instance Model Properties

MName: |QuadAr‘ch

[ Normalize Units

PayloadCost =
PayloadCapacity / Cost
*Reprogrammable

BESLURHEE

Curve Fitting Toolbox

gg Cancel b Instantiate

Optimization Toolbox

Global Optimization Toolbox
Symbolic Math Toolbox

Mapping Toolbox

Partial Differential Equation Toolbox

AI, F—HYIZ. st

Statistics and Machine Learning Toolbox
Deep Learning Toolbox

Reinforcement Learning Toolbox

Deep Learning HDL Toolbox

Text Analytics Toolbox

Predictive Maintenance Toolbox
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Payload:12g

b Cosoye ;é\ roemey o COSE:$180 " Anal?sii Model O . O 6 6 6 6
-

I Reprogrammable: True InsianlialeArch\teclureMnde\ X

Description

Create an instance model from this architecture model by flattening out all referenced models and their components. Such an
instance medel may be used for system-level analysis expressed as MATLAB functions.

{tep 1: Select Stereotypes Step 2: Configure Analysis

Function
Select the stereotypes to make available on

. the instance model Analysis function:
£ ; Payload ) 149 |Quadchoiceipa}£cload(ust |
> GCSCmds — ”_ j , Telemetry b> COSt:$90 ~ [ QuadcopterPhysicalProperties Function arguments (comma-separated): O . 1 5 5 5 5

AirVehicle |

, ) |
Reprogrammable . True 2i:r7?1p\ementaﬁon »> QuadChoice_PayloadCost(instance)
Payload Model lteration
PayloadComponent
Target Iteration Order: |Pre-urder '|

Instance Model Properties

MName: |QuadAr‘ch |

Payload:12g
Cost:$87
Reprogrammable: Fals Strict Mode

Don't see your profile? % Concel \M‘

[ Normalize Units

-
&
-

Telemetry b

False

> GCSCmds
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CERTIFICATE

No. Z10 067052 0021 Rev. 02

.DO ¢ CERTIFICAT

ETIREEY —J)v  Simulink Requirements S
Simulink Test Software Tool for Safety Related Development

Simulink Check

Simulink® Requirements ™

Simulink Coverage Simulink® Test™
Simulink Design Verifier
O— F&ERY—IL Embedded Coder The verification tools, classified T2, are suitable for use in safety-
related software development according to IEC 61508 and
AUUDERR BlEse! EN 50128 for any SIL and ISO 25119 for any SRL. The
Simulink PLC Coder verification tools are qualified tools according to ISO 26262 for

Y — : any ASIL. They are suitably validated for use in safety-related
SES REYY —IL

FAREE Polyspace Bug Finder development according to IEC 62304. The report MN86842C is a
Polyspace Code Prover | mandatory part of this certificate.

I's &
I Page 1of 1 ™
@) TUV SUD Product Service GmbH » Certffication Body « Ridierstralle 65 « 80338 Munich + Germany
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Table 5 — Notations for software unit design
. ASIL
Notations
Al B | c| D
la |Natural languagea ++ ‘ ++ ‘ ++ ‘ ++ | |
1b |Informal notations Table 2 — Notations for software architectural design
1c |Semi-formal notationsb
) ASIL
1d |Formal notations Notations
A B C D
a2 Natural language can complement the use of notat
natural language or provide an explanation and rationa | 1a |[Natural language? ++ ++ t+ t+
EXAMPLE To avoid possible ambiguity of natural langu 1b |Informal notations ++ ++ + +
diagram with natural language can be used. 1c |Semi-formal notationsp + + i+ i+
b Semi-formal notations can include pseudocode or n 1d |Formal notations + + + +

NOTE UML®, SysML®, Simulink® and Stateflow® |a  Natural language can complement the use of notations for example where some topics are more readily expressed in

mfo(tl‘mz:tlon is given for the convenience of users of this | ,3ty;ra] language or providing explanation and rationale for decisions captured in the notation.
products.

b Semi-formal notations can include pseudocode or modelling with UML®, SysML®, Simulink® or Stateflow®.

NOTE UML®, SysML®, Simulink® and Stateflow® are examples of suitable products available commercially. This
information is given for the convenience of users of this document and does not constitute an endorsement by ISO of these
products.
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Model Verification
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Model Advisor Analysis

& Model Advisor - sldemo_fuelsys
File Edit Run Settings Highlighting Help

BhE® ] e

> [m] [ Model Referencing ~
> [m] g Modeling Physical Systems
> [m] 5§ Modeling Signals and Parameters using Buses
> [J 3 Modeling Single-Precision Systems
> u_:‘) Modeling Standards for DO-178C/DO-331
> [ L@ Modeling Standards for EN 50128
v [W] (g Modeling Standards for IEC 61508
(] ~Display configuration management data
@ Display model metrics and complexity report
_Q Check for unconnected objects
v [m] Cd High-Integrity Systems
v [w] g simulink
@ Check usage of lookup table blocks
A Check for inconsistent vector indexing methods
A\ Check for blocks not recommended for C/C-++ production code deployment
@ Check for variant blocks with 'Generate preprocessor conditionals' active
@ Check for root Inports with missing properties
(7] ~check usage of Math Operations blocks
L] ~Check usage of Signal Routing blocks
() ~check usage of Logic and Bit Operations blocks
(] ~Check usage of Ports and Subsystems blocks
I ~Check for root Inports with missing range definitions
D [ ~Check for root Outports with missing range definitions
> W4 stateflow
> [ @ MATLAB
> [ @ Configuration
> [J & Naming
> [ Requirements
> [V]I@ Code
> [v] G4 Bug Reports v

dTE@

Check for blocks not recommended for C/C++ production code deployment
Analysis

Identify blocks not supported by code generation or not recommended for C/C++ production code

deployment.

Run This Check

Result: /& Waming

Identify blocks not supported by code generation or not recommended for C/C++

production code deployment.

Warning
The following blocks are not supported or not recommended for C/C++ production code
deployment:

Block Block Code Recommendation for C/C++

Type generation | production code deployment
support

.../Intake Manifold/p0  Integrator Yesl.2 No

=0.589 bar

sldemo fuelsys/Throttle Repeating Yes3 No

Command table

Recommended Action

Although Embedded Coder supports these blocks, they are not recommended for C/C++
production code deployment. Review the support notes for these blocks and follow the

given advice.

A Apply

Al
T4 7 X
T A —T VA ERY

BA A

ARANEARZAVFzy 70D
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v Model Advisor
o I2) By Task
> I} Modeling Standards for MISRA C:2012

> I} Modeling Standards for Secure Coding (CERT C, CWE, ISO/IEC TS 17961)
> I} Modeling Standards for DO-178C/DO-331 _
> I} Modeling Standards for DO-254 > ¢ EI U:a [‘1'7' Custom Checks
> I.2) Modeling Standards for IEC 61508 v '*-a My Company’'s Modeling Standards
> I2) Modeling Standards for IEC 62304 & Check state machine type of Stateflow charts
> M) Modeling Standards for ISO 26262 Q Check safety-related solver settings for simulation time
> I.2) Modeling Standards for ISO 25119 :j ~Check usage of Stateflow constructs
> I} Modeling Standards for EN 50128/EN 50657 h.—j My CAOI'ﬂDBﬂY'S Metrics
> I} Modeling Standards for MAB h_:_:j My Company’s Guideline Checks
> I_2) Modeling Standards for JMAAB 3
> [m] [ Modeling Standards for IEC 61508
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Simulink
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Stateflow

v

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

[hasChangedTo(AccelResSw,true)...
&&tspeed!=uint8(0)]
1

1

Steady

'l
it
¥

previous_output

& T715- - Block sid

| MATLAB Function | + |
1 [function [residual, xhatOut] = EXTKALMAN (meas, deltat)
2 IREXTKALMAN Radar Data Processing Tracker Using an Extended Kalman Filter
8 %
4 % This program is executed as a MATLAB function block in the
5 % sldemo_radar Sinulink model. The estimated and actual positiens are
6 % saved to the workspace and are plotted at the end of the simulation by
7 % the prozram aero_radplot (called from the simulation automatically)
& %
a i
1o
" % Copvright 1990-2015 The MathWorks, Inc.
12
13 % Initialization
14 - persistent P
15 — persistent xhat
18 = if isempty ()
17 - <hat = [0.001; 0.01; 0.001; 4007;
18 - P o= zeros(4);
19 e
20
21 % Radar update time deltat is inherited from model workspace
22
23 % 1. Compute Phi, 0, and R
24 — Phi = [1 deltat 0 0; 0100 ;001 deltat; 00011 o
A L A ST T
| [#7 1 7 1

2
[hasChangedTo(CoastSetSw.true) ...

&& tspeed > mintspeed]
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Simulink Coverage ML 7R—

Summary

Model Hierarchy/Complexity

1. sldemo_fuelsys

.. Engine Gas Dypamics

3o Mixing & Combustion
[ AT EGO Sensor

s P System Lag
Giisissian Throttle & Manifold
Torcassanss Intake Manifold

Lo . MATILAB
Function

. RO, Throttle

Testl

Decision

Condition

34% wem
NA
NA
NA
NA
NA
NA

Execution I
Boundary

90% e 10% =

100% oo 50% —

100% wo—— N2

NA NA

100% w——— NA

100% woe—— 50°% —

100% w—— NA

NA NA

100% o 100% —— 8

Saturation on
integer
overflow
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Chapter 1. MISRA C:2012 Guidelines

N EE
2
MISRA C:2012 Guidelines Summary - Violations by File ﬁm@mm}‘

MISRA C:2012 Guidelines Summary - Violations by File

rtwtyposh % —_— < o .
' - MISRAD—T A Y7 I—IFzv7

o 1 2
Mumber of coding rule violations

MISRA C:2012 Guidelines Summary - Violations by Rule — MISRAC®:2004 F v Hh—

MISRA C:2012 Guidelines Summary - Violations by Rule

711% — MISRA C® . 2004 AC AGC ?I 4 jj_

’ NLJMberorcudnrlgrtllemulauons ’ — MISRA C® : 2012 ? I \y jj —
MISRA C:2012 Guidelines Summary for all Files _ M|SRA® C++ ? T v H—

s X AT A—TFT 4 VIIL—IILF VT
wen — CERT-all : & 2 7/L— )L HEE

> 7 > >
pes.h S N J= L— ~ N\
- CERTC/IL—JL, XUV, #ERIIHE NJIH
CUsersimabualqu\MANSO_06_08_Software_Unit_Design_and_Implementation\WPs\SO_6_8_5_2_Software_Unit_Implementation\siprilert,_sharedutils\BrStatus.h 0
— R\
CUsersimabualqu\MANSO_06_08_Software_Unit_Design_and_Implementation\WPs\ISO_6_8_§_2_Software_Unit_Implementation\siprjler\_sharedutils\rtwtypes h 2 —_ ISO 17961 . ‘ —b # i } l —_— T ,f / ) —_— )
Total 2
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Simulink Requirements / IEC Certification Kit
Simulink Coverage

Embedded Coder / Simulink Test

Simulink Code Inspector
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L earn More

System Composer

Design and analyze system and software arékiites

§ Download a free trial

Simulink Requirements

Aulhor, manage, and trace requirements to mode|s,

generated code, and test cases

® Watch video

Simulink Reguirements

$ Download a free trial

Simulink Test

Develop, manage, and execute simulation-based tests

© Wach video

$ Download a free trial

Simulink Test

MATLAB EXIP

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.

11 Best Practices for Developing

150 26262 Applications with Simulink

Read while paper

ISO 26262 Advisory Service
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