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Introductions

= | spend most of my time:

A. Creating specifications and requirements (systems and software)

B. Implementation based on specification and requirements created
by somebody else (generating / writing / deploying / debugging
code)

C. Other (including both, or none of the above)
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Great Demo

= How much time do we need to get 100% MC/DC coverage?
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Address the Entire Development Process

Requirements J
/ Design \ System V&V
e Requirements Validation
Environment g§ Robustness Testing
: St Modeling Standards Checking

Physical Components -

e E gg/ Component V&V \

Algorithms Design Verification

Model Testing

Coverage & Test Generation
Property Proving

o 5 Code Verification
Digital Embedded Code Correctness
Electronics Software \Processor-ln-The Loop Testing/

VHDL, Verilog C, C++

FPGA || ASIC || MCU || DSP Integration Testing
S ~— —/ g5 Software Integration Testing

Integration Hardware-in-the-Loop Testing
Hardware Connectivity

\ Implement /
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Methods for Early Verification and
Validation

= Traceabillity

= 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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Increasing Confidence In Your Designs

Confidence

Traceability Modeling and Coding Model and Code Proving Design
Standards Checking Testing Properties and Code
Correctness

Verification Method
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Traceability

Functional Requirements

s

/ Design \ S

Environment

——

*Tracing Requirements&Model

Physical Components

— , Simulink® Verification and Validation™
Algorithms ' K‘
LIRS
¢\ /Ny Y =Tracing Model$>Source Code
/_\g] \ : : Real-Time Workshop® Embedded Coder™
. I
Flethonics  Obftware ! 1 sTracing Requirements<Source Code
VHDL, Verilog C, C++ e Simulink Verification and Validation

FPGA || ASIC || MCU | DSP
- 7
Y.
Integration

Implement /
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Modeling and Coding Standards

Coding Standards

Modeling Standards ¢

/ Design \

Environment

— ; 5
Physical Components i = Modeling Standards Checking
= _, Pt i Simulink Verification and Validation
Algorithms ' :

Digital Embedded = Coding Standards Checking
Electronics Software € nnnnst’ .
PolySpace™ Client™ for C/C++

VHDL, Verilog C, C++

FPGA || ASIC | MCU DSP
— —

Inteaﬂition

Implement /
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Early Validation and Robustness Testing

|

a

Requirements
Design \ System V&V
P T Requirements Validation
Environment g§ Robustness Testing
: ke - = Modeling Standards Checking

Physical Components -

—

Algorithms

b
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powergui

File Edit Views Simulstion Format Tools Help
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Component Testing
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Functional Requirements

Design

Environment

—=

Physical Components -

' o

Algorithms

)

A

=Design

Verification

Digital Embedded
Electronics Software
VHDL, Verilog C, C++
FPGA || ASIC || MCU || DSP
- 7

~ .
Integration
\ Implement /
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Test Generation Workflow

Functional Requirements

*
/ Design \ i sDesign
S — ] H s ]
Environment i Verification
' e o Analysis Test
Application
Physical Components Model o pp
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Aagonthms | v, Code Harness
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Digital Embedded ‘ I >
Electronics Software Code
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VHDL, Verilog C, C++ =Code Detailed models Source Code
Verification
FPGA || ASIC || MCU | DSP
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Integration

\ Implement /
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Code Testing with Generated Signals

Simulink |
Fil= Edit View Simulation Format Tools Help ;Igb
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e
= Exported model outputs become e e
expectation values for code testing [l amminmte, el
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Proving

Requirements J
.I .

/ Design \

Environment
' ——

= Proving Design Properties
- Simulink Design Verifier

Algorithms Prove that design meets

3\ % the key functional
§ A\ % \ requirements

Physical Components -

Digital Embedded _

Electronics Software  lqu.ueen” = Proving Code Correctness
VHDL, Verilog C, C++ PolySpace™ Server for C/C++
FPGA || ASIC || McU || DsP Prove that code meets
< — non-functional runtime

Y.
Integration :
requirements

Implement /
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Code Correctness Formal method:

Abstract Interpretation

gtatic void Pointer Arithmetic ()

: by

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

( Green \Cnrii = 0; 1« 100; it++, E—H—:I\ Green
reliable T | reliable

ifiget bus status() > 0}
{

K if{get oil pressure() > Dy

Red 7D = §; /% Dut of bounds */ Green

reliable

else

faulty e

/
4
i = random int():

if (random_int{))| *(p-i) = 10

N
/ifVED{i_ && 1<=100) Gr-een
Orange {p=p- i reliable

) S /% Zafe pointer access */
unproven -
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A
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H

Adopling ModsBased Dsign _ Results are proven for
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Summary

= Model-Based Design enables early verification and
validation!

= Early verification and validation methods improve and
optimize your existing development process.

= Early problem detection significantly reduces time spent
debugging — shorter time to resolution
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Master Class Invitation

= Methods for Early Verification and Validation
= Robustness Testing
= Automatic Test Generation
= Property Proving
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