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Model-Based Design for High Integrity Software Development

Agenda

Building a Model from Requirements
= Introduction to Simulink

Traceability of a Model to Requirements
= Using the Requirements Management Interface
= The Requirements Report

Conformance to Modeling Standards
= Using the Model Advisor
= Customizing the Model Advisor
= Model Advisor Report

Verification of the Model against Requirements
= Introduction to SystemTest
= SystemTest Report

= Introduction to Simulink Design Verifier: Property
Proving

Production Code Generation
= Creating Data Objects
=  Function Prototype Control

Traceability of the Generated Code to the Model
= Code-to-Model Linking
* Model-to-Code Linking
= Traceability Report

Conformance to Coding Standards & Code Verification
= PolySpace
=  MISRA-C Compliance
=  Proving the Absence of Runtime Errors

Verification of the Generated Code against the Model

= Introduction to Simulink Design Verifier: Test-Vector
Generation

= SystemTest
= Embedded IDE Link Products for PIL

Verification of the Generated Code against the
Requirements

= SystemTest: Test Case reuse
= Embedded IDE Link Products for PIL
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Aerospace Standards

« RTCA/DO-178B Guidelines
o Commercial standard (FAA, JAA)
» Software Integrity Levels A-E based on hazards
o Level Aif failure hazards can cause loss of life or limb
o Structural coverage (MC/DC)

« UK MOD 0055/0056
o Software Integrity Levels 1-4
 Requires formal analysis and software proofs
» Has SPARK language and data flow checks

e MIL-STD-498
* Formerly DOD-2167A

« US military and defense DO—l TSB

* Emphasizes verification and validation activities
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Methods for Verification and Validation

Verification: Did | do the design right?
Validation: Did | do the right design?

Traceabllity

= Requirements to model and code
= Model to code

Modeling and Coding Standards

= Modeling standards checking
= Coding standards checking

Testing

= Model testing in simulation
= Processor In the loop

Proving
= Proving design properties
= Proving code correctness
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Workflow Example
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Workflow Example

Trace Validate .............
Simulink Verification 4 K’ .
e : Verify
e;gd Va_llldatlo?. P Requirements f SystemTest*
pysiislosbantc Embedded IDE Link
/nl‘e?face ! Simulink & Conformance
‘o Stateflow | ....... Model Advisor*
S~ 3 - SystemTest*
T === = —| Model |« Simulink Design Verifier:
_--" Property Proving
td
,* " Real-Time Workshop | onformance Model Coverage
\ Embedded Coder PolySpace Verify
\ SystemTest*

Polyspace*

N .
Trace >~ 5

~

: Simulink Design Verifier:
Model/Code Trace Report™ = = -.| Source Code |-

Test Generation
Embedded IDE Link

Embedded IDE Link

Object Code

* DO-178B Qualifiable Tool n
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Workflow Example

Validate ............
K Verify
_ - - - =+ Requirements SystemTest*

Embedded IDE Link

Simulink & Conformance
Stateflow | ... Model Advisor*
S~ S SystemTest*
T === = —| Model |« Simulink Design Verifier:
_--" - Property Proving
td
,” Real-Time Workshop | Conformance Model Coverage
\ Embedded Coder PolySpace Verify
\ SystemTest*

PolySpace*

N -
Trace -~ v

~

: Simulink Design Verifier:
Model/Code Trace Report™ = = -.| Source Code |-

Test Generation
Embedded IDE Link

Embedded IDE Link

Object Code

DO-178B Qualifiable Tool
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Requirements Management Interface
Overview

= Associating models and requirements

Establishing a link from a model block or test case to requirement
Establishing a link from a requirement to a model block or test case

= Managing changes in models and requirements

Detecting a change in a requirement associated with a model block or test
Detecting a change in a model block or test associated with a requirement

= Reporting requirement coverage for model blocks and test cases

How many and what algorithmic blocks are covered by requirements
How many and what test cases are covered by requirements
How many of the requirements are covered by test cases within the model

How many of the requirements are associated with algorithmic blocks within
the model
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Workflow Example

Trace Validate .............
Simulink Verification K’ :
T . : Verify
and Validation: - - -+ Requirements SystemTest"
Requirements _ -~

'
Management /

Interface

Embedded IDE Link
Simulink &

N Stateflow

SystemTest*
Simulink Design Verifier:
Property Proving
Model Coverage
Verify
SystemTest*
Simulink Design Verifier:
Test Generation
Embedded IDE Link

= = = = —=| Model

-

td
,~ Real-Time Workshop Conformance

\ Embedded Coder PonSpace:
S “‘_[?_Ql_y_§.|'oace
Trace ~~ ¥ ¥

N~

Model/Code Trace Report™ = = -.| Source Code |-

Embedded IDE Link

Object Code

* DO-178B Qualifiable Tool n
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Simulink Model Advisor

= Model Advisor is used to
= Enforce model standards and best practices
= Detect and troubleshoot modeling and code generation issues
= Check models for (a subset of) known version upgrade issues

Model Advisor - rtwdemo_advisorl

=lolx|
File Edit View Help
Task Hierarchy: twdemo_advisor1 ~l[Model Referencing
e-c2Model Advisor Task Manager . =l
£-EaBy Product [eress
=Simulink

Perform model reference related checks

=Real-Time Workshop Embedded Coder
e-La Simulink Verification and Validation

E! f@Modeling Standards I Show Report After Run
. @@DO-178B Checks

. wigMathWorks Automotive Advisory Board Chet

Run Selected Checks

i r Last Report
#-faRequirements Consistency
=-=By Task From node: Model Referencing
-[ElS!muIat!on Perft?rmance and Ac_curacy_ Report: C:\Work\AslrtwsIprjimodeladvisor\rtwder
e Simulation Runtime Accuracy Diagnostics Date/Time: 05-Jun-2007 14:58:04
zaModel Referencing

- & Check root medel Inport block specifications_ Summary: @Pass:4  @Fail 0 & Waming: 1
%---FOCheck for model reference configuration mis
é---FOCheck for parameter tunability information ign ]
g---FOCheck for implicit signal resoclution . ! 2l

. I L [ LILI Help

v
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Model Advisor Within Model-Based
Design Workflows s =

File Edit “iew Help

M - - - t Task Hisrarchy rtwdemo_advigo;l Mathworks Automotive Advisory Board Checks
: Issing r iremen
Req uireme ntS SS . g eq '_J e e ,S ..Silgf_ll;;e workshop Right click to select/deselect all valic
* Invalid requirement links L GaSimulink Verfioation 3
e-taModeling Standard
. w68 D0-178B Check
*, <Ny (| [ Analysis
. B-igRequirements Con Fun Selected Checl
Syst(.em ; » Simulation accuracy 7 @ dentity recn e Rme
Architecture \ e Modeling stvile gnﬁg:jem?f‘ryyre?u': / Appllb ation
s entify selec
. g y L @ dentify requin || | Last Report
* Modeling errors 4 8y Task _
. -3 Simulation Performar From node: Mathiorks Autornotive Agfisory Board Checks
® Safety ISsues --@Simulaﬂon Runtime A Repart: ShwondAsitwislprimodeladvisortwdemo  achis
° DeSign efficiency LiIMOd9| Referencing Date/Time: 04-Jun-2007 21:68:21
« Feature misuse & Upgrading to the Curr Summary: @ Pass: 10 @ Fail Ez; C Nott R
E-Managing Library Link, _
| . . . [Easafety Critical for DO- || 37 __,|;
| ° Inval |d Ilbrary |InkS < E-Requirement Consisﬁz f_ f_ Help
Prototype Design clle :
. System
Models * Incorrect code generation y

« Inefficient code generation Integration

* Implementation issues

o :
| >
| Code

: Component
Refined Models ~ Ceneration o e Code
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Simulink Verification and Validation
Additional Model Standards Checking

= DO-178B Checks
= Focus on generation of safety critical code from models
= Assist in MISRA-C compliance
= Maximize traceability of code to model
= Minimize differences between model coverage and code coverage

= Maximize the use of built-in Simulink and Stateflow diagnostics
during simulation

= MathWorks Automotive Advisory Board Checks

= Simulink style guide created by MathWorks Automotive Advisory
Board

= Best practices for consistent and readable models
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Model Advisor

Model Advisor —- c:\kmp'ma_utils', slprj'modeladvisorrtwdemo_ advisor1'repo... =]

Report *S oM

Fy

Report name: Model Advisor - MathWorks Automotive Advisory 7
Board Checks

Report enhanced ({0) be more Simulink version: 7.0 Model version: 1.190

userI as a process aUd|t System: rtwdemo_advisor] Last run: 08-Jun-2007 22:08:39 —
. Run Summary

Document' Pass Fail Warning HNotRun Total

. @11 Qo &
= More detailed summary oeede e @

m Report follows exact order MathWorks Automotive Advisory Board Checks
Of the MOdeI AdViSOf tree @cCheck for blocks not using one-based indexing

[ | Valld CheCk States PaSS, MathwWarks Automotive Advisary Board Style Guideline: db_0112: Indexing
Fail, Warning, and Not Run | "

& Check for invalid filenames

MathWorks Autamotive Advisory Board Style Guideline: ar_0001: Filenames

The following model or other files residing in the same directory as the
model use characters that are not allowed:

twidemo ot mexw32 loa
Cione
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Model Advisor

Enterprise Deployment

= The Model Advisor is highly
customizable:

= Add additional task groups
and checks

= Permanently enable
disable, and hide specific
checks

= Benefits

= Enforce your specific
process and standards

= Prevent defects at specific
points early in your design
process

W help ~loi x|
File Edt View Go Favorites Desktop Window Help £
Help Navigator Xl o | \‘é | FLY
Search for: I ;I EI Title: I Customizing the Model Advisar (Simulink Verification and Validation) LI
Example: "plot tools” OR plob* tools N
Contents | Index | Search Results | Demos | Simulink Verification and Validation T

=-@ Simulink Verification and Validatior=|
- Q Getting Started
i Examples
- Managing Model Requirements
=-B Managing Model Requirements \
B Managing Model Verification Blo
=-B Using Model Coverage
=@
- The Customization Process
~Demo and Code Example
#-Creating Callback Functions for
Defining Custom Checks
# Defining Custom Tasks
=-Defining a Process Callback Fur
Defining HTML Outputs
#-Registering Custom Checks anc
-[& Functions - By Category
& Functions - Alphabetical List
B Blocks - Alphabetical List
=8 Model Advisor Checks
) Release Notes
- Printable Documentation (PDF)
=-@ Stateflow
- SystemBuild to Simulink Translatol
& Target for Freescale™ MPC5xx
=-&@ Target for Infineon C166®
& Target for TI C2000™ b
& Target for TI C6000™

=-@ xPC Target =
4 | 3|

#

Customizing the Model
Advisor

The Model Advisor is a tool that runs a set of checks and
tasks on a Simulink model or subsystem to uncover conditions
and configuration settings that resuit in inaccurate or inefficient
simulation or code generation. For more information about the
Model Advisor, see Consulting Model Advisor in the Simulink
documentation.

Simulink Verification and Validation provides an APl that
allows you to customize the behavior of the Model Advisor by
defining your own custom tasks and checks, and writing your
own callback functions. This chapter describes how to
customize Model Advisor, covering the following topics:

Describes how to create the _
customization file.

The Customization
Process

Describes how to run a demo that
shows how to customize Model
Advisor.

Demo and Code
Example

Describes check callback functions
and how to create them.

Creating Callback
Functions for Checks

Defining Custom
Checks

Defining Custom

Describes the properties of custom
checks and how to define them.

Describes the properties of custom -
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Workflow Example
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Trace Validate .............
Simulink Verification s K :
: Verify
and Validation: _ - = = Requirements SystemTest*
?Ae;n“;reer;e;‘;ts/ - Embedded IDE Link
Inte?‘face | Simulink & Conformance
R . Stateflow | ... Model Advjg
"= - = - = Model |-

L d - -
,” Real-Time Workshop | Conformance _
\ Embedded Coder PolySpace verify
AN PolySpace* SystemTest*
Trace ™~ v Simulink Design Verifier:

Model/Code Trace Report™ = = -.| Source Code |-

Test Generation

Embedded IDE Link

Embedded IDE Link

Object Code

* DO-178B Qualifiable Tool m
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SystemTest Software =

[: System V&V
£=} Comp. V&V
C] Integration
= Manage tests and analyze
results for system verification
and validation _“ Setup Test and
- Variables
e f Run
e 2 o Load Simulations

- — .ﬂi
o e S A Y
e m Bt =a
Cosgrata ara rrd
— - | —
{f‘i. K

Simulink System
Model

‘fI::.I._; :. \:. Ak, -
4, B ‘

@ é) ZI Analyze

Results

SystemTest
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SystemTest

Key Features

= Develops, manages, and edits test structures using predefined test
elements in a graphical user interface

= Stores tests in a separate TEST-file independent of the model under test
for repeatable test execution

= Defines pass/fail criteria for tests using Boolean constraints and
tolerance limits

= Generates random test vector values using probability distribution
functions, especially useful for Monte Carlo simulations

= Runs iterations, such as parameter sweeps, of Simulink models on
multiple processors with Distributed Computing Toolbox (available
separately)

= Generates reports of test execution and results

= Visualizes and analyzes multidimensional test results in
Test Results Viewer
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SystemTest
Sample Applications

Stress testing
Parameter sweeps

Model verification and validation
= Vary block parameters

= Measure and report model coverage
(with Simulink Verification and Validation)

Algorithm verification and validation
Monte Carlo simulation
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Workflow Example

MATLAB&SIMULINK

Trace Validate .............
Simulink Verification s K :
: Verify
and Validation: _ - = = Requirements SystemTest*
?Ae;n“;reer;e;‘;ts/ - Embedded IDE Link
Inte?‘face | Simulink & Conformance
R . Stateflow | ... Model Advjg
"= - = - = Model |-

L d - -
,” Real-Time Workshop | Conformance _
\ Embedded Coder PolySpace verify
AN PolySpace* SystemTest*
Trace ™~ v Simulink Design Verifier:

Model/Code Trace Report™ = = -.| Source Code |-

Test Generation

Embedded IDE Link

Embedded IDE Link

Object Code

* DO-178B Qualifiable Tool m
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Simulink Design Verifier
Property Proving

= Functional testing

= Generates a proof for a requirement
= For example: Thrust reversers shall not deploy in flight

= |ncludes blocks for definition of properties
= Proves model properties and generates example of violations
= Produces detailed property-proving analysis reports

= Uses formal methods, not simulation
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Property Proving
Verification Results

L=
-]

File Edit Wew Go Debug Deskbop Window Help

- | & | &% |Location:I:DD?aRC1,l'worKl'sIdv_output,l'sldvdemo_debounce_LI

= Proof or assertion can be found: -

Chapter 2. Test/Proof Objectives
u SatISfI ed Table of Contents

Status
Y o erify True Cutput
= Falsified N
Status
u U ndeCIdabIe Table 2.1. Objectives Falsified with Counterexamples
#: |Type |Mude| Item Description
1 Assert|Asser1ion Assertion "Assertion”

= |If Falsified, a test case is generated  Verify True output

and added to the model harness | romeriee

1 Falsified TC 1 Assgert

Description

Chapter 3. Test Cases / Counter Examples
Table of Contents

Counterexarmple 1 ]

Counterexample 1

Summary

Length: 0 Seconds (2 sample periods) =
P — I ;IJ

Done 4
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Model Coverage

Measure of Test Completeness

= EXxecution analysis

Based on the model structure

Dynamic — data collected during
simulation

= Coverage results

= Available in a separate HTML report

Displayed directly in the model

linked with the model objects

= Supports

Simulink
Stateflow
Embedded MATLAB

MATLAB&SIMULINK

| ——

(] systemvav
) comp.vav
(—) P
C] Integration

| Fu i covmenpn. Condin "LI_nct” e v e

Decision coverage
Condition coverage
MC/DC

Lookup table coverage
Signal range coverage

Supported coverage types
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Workflow Example

Trace Validate .............
Simulink® Verification K’ .
. _ : Verify
ar;j Va_hdatlontTM. P - — = Requirements SystemTest*
cquIrements Embedded IDE Link
M?:tzgrg::m Simulink® & Conformance
‘o Stateflow® | ...... Model Advisor*
S~ 3 - SystemTest*
T~ === —| Model |« Simulink Design Verifier:
_--" Property Proving
td
,* Real-Time Workshop®| Conformance Model Coverage
'\ Embedded Coder™ | PolySpace Verify
\ SystemTest*

PolySpace*
'Q“ .0“

: Simulink Design Verifier:
- - -.| Source Code |-~

Test Generation
Embedded IDE Link

Embedded IDE Link[™

Object Code

DO-178B Qualifiable Tool
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Model-to-Code and

Code-to-Model Traceability

Use Simulink Verification and

Validation software to navigate

and trace between model
elements and requirements.

Requirement #1

MATLAB&SIMULINK

| —

™

= Use Real-Time Workshop
Embedded Coder software to navigate
and trace between generated code back
and its source model.

Q System V&V

( )

( ) .V&v
Comp. V&

:] Integration

Requirement #2 | <——> {1 e
In1

Requirement #3

Textual
requirements

Model used for
production
code generation

OUTPUT
] Out1

F* Exported block signals

real T INFUT:
real T OUTPUT:

S#% Exported block parameters /7
real T k = 5.0;

CQOTPUT = INFPUT * k:

=

4

C source
code
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Traceability Report T spuemvay

Real-Time Workshop Embedded Coder ) com vy

S
G Integration

= Use the Traceability
Report section of the
Real-Time Workshop - Tatgat seectn
Embedded Coder code i _|—|B
generation report to  Documentaon sndvaceabiy

review mapping between ﬁfe“e':‘e”““em“_ " ﬁgfdjf°'_b'°j‘:?g::?g:t?”g coigee. |
model elements and

generated code. B

Back | Forward I

Traceability Report

Eliminated / Virtual Blocks

Contents

Traceability Report;

. Block Name Comment
Genera_ted Source Files <Root>/Build ERT Empty SubSystem
ert main.c _ <Root=/Mux Mux
rtwdemo hvuerl!nks.c <Root=/Scope Eliminated unused block
rtwdemo hyperlinks.h <Root>View RTW Empty SubSystem

rtwdemo hvperlinks private.h
rtwdemo hyperlinks types.h

Traceable Blocks

rtwtypes.h

Block Name Code Location

<Root=/INCZ rtwdemo hyperlinks.c:36
<Root=/INC3 rtwdemo hvyperlinks.c:37
<Root=/L IMIT rtwdemo hyperlinks.c:44
<Root=/RESET rtwdemo hyperlinks.c:54
<Root=/RelOpt rtwdemo hvyperlinks.c:43
<Root=/Sum rtwdemo hvperlinks.c:35

<Root=/Switch rtwdemo hvyperlinks.c:55
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Workflow Example

MATLAB&SIMULINK

Trace Validate .............
Simulink Verification K .
o : Verify
aRnd Vgndatlotn. P Requirements SystemTest*
Moo Embedded IDE Link
Inte?'face I Simulink & Conformance
‘o Stateflow | ....... Model Advisor*
S~ 3 - SystemTest*
T~ = = = | Model Simulink Design Verifier:

- -
-

L d
Real-Time Workshop

7’
/

\ Embedded Coder Verify .
A SystemTest
Trace -~ v Simulink Design Verifier:

Property Proving
Model Coverage

N~

Model/Code Trace Report

= - -.| Source Code |-

Test Generation

Embedded IDE Link

Embedded IDE Link

Object Code

* DO-178B Qualifiable Tool m
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Why prove the absence of run-time errors?
Implications of verification, static analysis & unit testing

+3 months +6 months

Statlc

anaIyS|s

One-time improvement,
but nothing measurably
proven

==
G

0% proven
reliable

[— _ _
€ ) Required for functional
testing. Not suitable to

prove code correctness

} The MathWorks MATL AB&SIMULINI@

Improvement is
- possible and
measurable
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Code Correctness

gtatic void Pointer Arithmetic ()

{

 Green \/

MATLAB&SIMULINK?
FE
CJ

N

Green

Formal method:
Abstract Interpretation

System V&V
Comp. V&V
Integration

int tah[l00]:
int i, *p = tab;

for(i = 0; i < 100; i+, pHH)

reliable *p = 0; /reliable
P if(get bus status() > 0}
r !
if(get oil pressure(] > 0)
O Red NS Fp = 5; /¢ Out of huunds/*,f Green
V B
1 .
e faulty = reliable
!
)
i = randow int():
& if (random_int())| *ip-i) = 10
§
/ﬁi_ 56 1<=100] Gr_een
Orange {p=p-i: reliable
unproven p=3 A% Zafe pointer access *f
\_}

'

Results are proven for

all possible executions of the code!!
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PolySpace Link @
(I

Comp. V&V
Integration

Solution

= Trace run-time errors back to the model
= |ntegrate code verification into the production code generation

= riwdemo_asap? * |Z”E|r>_(|

Eile Edit Mjew Simulation Format Tools  Help

O = & 2 | <) 2 |1D.EI |N|:|rrr|al

-
-] PolySpace Viewer - C:\PolySpace_resul
File Edit Tools Windows Help

L B e o @ A
I o

edural entities

rtwdemo_hyperlinks.c

37 A% Sumr '<Rootx/Sum' ing
35 *  UnitDelay: '<Root>/]
39 *
40 rth_3Jwitch = {uintd T) (]
41

4z /% RelationalOperator: |
43 rth RelOpt = (rth_Switcl
44
45 f* Outport: '<Root>S0ut

46 rt¥.0ut = rth Rellpt:
47

45 A% Switch: '<Roots/Swit
49 if {rth RelCpt) {

demonstrates ASAPZ data export. ASAPZ i5 a data definition standan s
£ | ?
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Workflow Example

Trace Validate .............
Simulink Verification K] :
aRnd Vgndatlotn. PO Requirements SystemTest*
Me;n“;reer;e;‘ms/ Embedded IDE Link
Inte?‘face I Simulink & Conformance
‘o Stateflow | ....... Model Advisor*
S~ 3 P SystemTest*
T~ == =—| Model |« Simulink Design Verifier:

- -
-

”
,° Real-Time Workshop Conformance

\ Embedded Coder PolySpace*
X _PolySpace*

Property Proving
Model Coverage

N .
Trace -~ v

Model/Code Trace Report™ = = -.| Source Code |-

Embedded IDE Link

Object Code

DO-178B Qualifiable Tool
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Simulink Design Verifier
Test Generation

Automatically generates test vectors to achieve 100%
coverage

Detects unreachable states

Save test vectors
= Automatically generate a separate model with test harness
= EXport test vectors to .CSV file

Automatically generates test vector report

= Two-way mapping of objectives and generated vectors
= List of objectives and associated test vector
= List of test vectors and associated objective(s)
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Simulink Design Verifier
Test Generation

= Verify model satisfies requirements

= Find test vectors for coverage not achieved by functional tests
= Create unspecified requirement

= Remove model function not traceable to a requirement

= Verify object code functions according to model
= Generate test vectors for model coverage
= EXecute test vectors on model
= EXxecute test vectors on object code
= Compare model and code outputs for equality
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Workflow Example

Trace Validate ............
Simulink Verification K
and Validation: - Requirements

. -
Requirements -

Management /

Simulink & Conformance
Intertace Stateflow | ... Model Advisor*
S~ 3 - SystemTest*
T~ == =—| Model |« Simulink Design Verifier:
_--" Property Proving
td
,° Real-Time Workshop Conformantie Mode Coverage
\ Embedded Coder PolySpace Verify
S PolySpace* SystemTest*
Trace >~ _ ¥ Simulink Design Verifier:

Model/Code Trace Report™ = = -.| Source Code |-

Test Generation
Embedded IDE Link

Embedded IDE Link

Object Code

DO-178B Qualifiable Tool
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MATLAB&SIMULINK

Processor-in-the-Loop Testing
Embedded IDE Link MU

Simulink:

Tl Lt Yee Swmistin Fowsl Took Heb

allix

-:MM“MUW'MMM&WWW
!lﬂlsnul e L TR 5]
cn-n-ax-auaufeu -
mm o M T e =
T

Q System V&V
' Comp. V&V
C] Integration

= Model in simulation and code on the processor

running in parallel

Flle Edit Wiew Simulation Format Tools Help

I [m]

O2E&| ER (s 4 <2 » onfo0 [Noma =] 5[

PIL comparison: Model Simulation vs. Tricore Code

|

—
outt P2 pfing  Piltricare inta2 o
inta Host Results1 v
outz A iz
: int3z
int2 | o=
Outz I3 Haost Results? I )
Ll e esu Inz
Test Inputs hodel Host
In2
L int32 I
PIL Results1
FIL Template
int3z
i Inat
> PIL Results2 "
i o
Tricare PIL Code 1 Verify Outputs with
> Aszsertion Blocks
Ready [107% |FixedstepDiscrate

[ sopet
85 L0 ABE B A

Hust Flesults]

PiL Resultsl

i

L

PIL also provides execution profiling, code coverage reports, and interactive debugging.
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MATLAB&SIMULINK

Introduction to DO Qualification Kit

Provides documentation, test cases, and
procedures that help you use Simulink or
PolySpace software verification tools for
projects based on the DO-178 standard

Includes tool qualification plans, tool
operational requirements, and other
materials required for qualifying software
verification tools

Helps streamline certification of your
embedded systems developed using
Simulink or PolySpace products
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Key Features

= Tool Qualification Plan and Tool

Operational Requirements ,*‘

= Test case models and code, test
procedures, and expected results

= Traceability tables mapping test cases Plans Test Cases Requirements
to requirements

= Qualification materials for Simulink
verification, validation, and test tools

= Qualification materials for PolySpace
code verification tools
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Working with DO Qualification Kit
To use DO Qualification Kit:

Propose tool qualification to
certification authorities.

Y

| Document tool operational

requirements,

Tool satisfies operational

equirements? Verify that correct version of
regiul 7

all required software is
installed correctly and is being

used,

Check whether knuvgn bu,
Provide certification authorities reports related to this product
with tool qualification results. exist on www.mathworks.com.

Contact MathWorks Support

for assistance.
Done
Document a limitation of tool
usage in your Tool
Accomplishments Summary.
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MATLAB&SIMULINK

Tool Qualification Plan and Operational

Requirements

DO Qualification Kit 1.0 contains
gualification artifacts for the following
products:
= Simulink Verification and Validation
= DO-178B Model Checks
= SystemTest
= Limit Test Element
= PolySpace verification products
= PolySpace Client for C/C++
= PolySpace Server for C/C++
Version support includes:
= Release R2008b
= Release R2009a

DO Qualification Kit 1
SystemTest™ Tool Operational Requirements

DO Quadlification Kit 1
Sim Ui'kl'lk@ Verifjcmion and Validation™ Tool
Quialification Plan

MATT
SIM

DO Qualification Kit 1
Po]ySpace@ Client/Server for C/C++ —
Test Cases, Procedures, and Results
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Summary

DO Qualification Kit:

Eases your embedded system certification process

Helps satisfy the objectives of verification tool qualification
described in DO-178B (Section 12.2)

Facilitates automated software verification for DO-178

Enables use of state-of-the-art development tools for
Model-Based Design with flight code generation

Enables qualification of PolySpace products, including
formal analysis capabillities
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Workflow Summary

Trace Validate .............
Simulink Verification 4 K’ .
e : Verify
aRnd Vgndatlotn. IO Requirements |~ SystemTest
Moo Embedded IDE Link
Integrface l Simulink & Conformance
o Stateflow | _...... Model Advisor*
S~ 3 - SystemTest*
T~ === —| Model |« Simulink Design Verifier:
_--" Property Proving
td
,~ Real-Time Workshop Conformamie Model Coverage
\ Embedded Coder PolySpace Verify
\ SystemTest*

Folyspace*

N .
Trace -~ v

~

: Simulink Design Verifier:
Model/Code Trace Report™ = = -.| Source Code |-

Test Generation
Embedded IDE Link

Embedded IDE Link

Object Code

* DO-178B Qualifiable Tool m
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