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Background

 Increasing complexity in domains, technologies, functionality and

development in the embedded systems domain
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* Provision of methods and technologies for seamless development of high
quality embedded systems through AutoFOCUS3 tool — chain

FOCUS ON THE SYSTeEM
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AutoFOCUS3 Basics
AF3 - Highlights

* AF3 framework:
— Provides modular construction of the system
— a seamless model-based System Development
— (Standard-relevant) Levels of abstraction (e.g. logical, technical)
— explicates Allocations and Refinements between different abstractions
— Deeply integrated Formal Verification Techniques
— Open source (http://af3.fortiss.org) and free of charge

— One-Click Code Generation
— Support of Standards (e.g. FIBEX, ReqlF)
— Mechanisms to validate/verify Functional Correctness
— Efficient Test Case Generation
» AF3 supports Modular Model-based Development of Embedded Systems

for various kinds of platforms
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Requirements

AF3 Product - Development

Logical

Architecture
0 AF3 framework: ect

0 supports Concept Phase and Product

Development at System, Hardware
and Software Level

Deployment

0 explicates Allocations and
Refinements between different

abstractions Technical
O provides modular, hierarchic concept for Architecture

Networks of Components

O SpeedCommand

0 can be simulated, verified, synthezied
0 Supports Automated Verification oo
(e.g., contracts) ’

Acceleration
W PowertrainECU

0  Supports Automated Generation

O

(e.g., test cases, code, schedules) = intrdomainrietytus
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Safety Cases in AutoFOCUS3

The module view

Editor for modeling modules

B Safety Case 3 .
shycese and for showing the

relationships between
modules

m

0 High-Level Software Safety Argument

SuppoftedBy

U

() Software Contribution Safety Argument

< | 1l

Safety Case

£ Properties &2

Safety Case

General Name Safety Case
Internal | Comment
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|:| Model Elements &2

type filter text

FOCUS ON THE SYSTEM

Available argument

patterns

D Library
() argument_patterns
0 Software Contribution Safety Argument Pattern
(D) High-Level Software Safety Argument Pattern
(D ArgumentModule
& requirements_patterns
3 PatternsDatabase
@ Evidence Manager
O Evidence Assertion

A module model

element
=
) Module
¥ Patterns Database
@” Patterns Database
@ Evidence Traceability Link Type
O Evidence Type
& Requirements Pattern
(D) Safety Case
() Evidence Module
 Module
® Goal
® Away Goal

© Strategy
© Solution

© Away Solution
&) Justification
) Assumption
(3 Context

(@ Away Context
QO Entry

@ Exit
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Safety Cases in AutoFOCUS3

The argument structure view

a3

FOCUS ON THE SYSTEM

‘ (D) High-Level Software Safety Argument 3

Con: Sw
The Global

Goal: SwSystem Safe
GPS is acceptably safe to opera
within UGV

Con: operating context
() This is the descr of the
operating context of UGW!

InContextOf

SuppggtedBy

=0 EI Model Elements 3

|| typefilter text

0 Library
Q argument_patterns
0 Software Contribt
() High-Level Softw:
0 ArgumentModule
@ Evidence Manager
E (O Evidence Assertion

m

GSN model

m
Goal: swContribiutionAcc This is the model of a ) Module elements
Ass: hazard +——— @ The contribution made by GPS § —————» () Unmanned Ground Vehicle. & Module
S ; InContextOf | UGV hazards is acceptable InContextOf This is the model of a
All system hazards have/~ %( © Goal
een corr.ectly () Option Entity
Away Goal
Suppi\edBy g Stway o
° rategy
t: swContributionAcc : © Solution
ver each hazard /@ —— () Hazard2 Hazard3 Hazard1 © Away Solution
to which GPS mi InContextOf .
) Justification
pportedBy Supp°>&ed8y Supporte () Assumption
(9 Context
» - — > - ® » X Away Context
So S_rtedB)y Con: safetyRgt unyﬂ@f&my Con: safetyRqt Softvg' [fportedBy Con: safetyRgt o Eway on
contribution(s) fo Software Software Software contribution(s) to Software O Entry
Hazard3 is contributio contribution(s) contribution may/in Hazard2 is contributio ©® Gt
SuppgrtedBy SuppoytedBy SupportedBy
v \J

Sortedsy
(Omoey

]
Stl’ﬁ 4B
conthfpo e
sC
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Safety Cases in AutoFOCUS3 QG
Linking GSN elements with AF3 elements

N S S S S

Goals <-> Safety Requirements
Solutions <-> AF3 elements

Parts of a claim <-> Safety Requirements
Parts of a claim <-> Hazards

Parts of a claim <-> Logical Components

Parts of a claim <-> Platform Components
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Software Safety Case Pattern

Goal: sw contribution

Con: tierNdesign {software contribution} to
{Hazard} is acceptably

managed at {tier n}

{{tier n} design}

Goal: hazCont_hazCont

Goal: SSRidentify _SSRidentify

Strat: sw /
contribution
) {1 Potential hazardous failures at

SSRs from {tier n-1} have been
adequately allocated, decomposed, Argument over SSRs e i tabl ed
apportioned and interpreted at {tier n} identified for {tier n} {tier n} are acceptably manag
&] SSR Identification Pattern gy Mazenious Cankffwiion Ptiern
number of SSRs at {tier n}
Con: SSRsN
Goal: SSRnAddn
{SSRs identified
for {tier n}} {SSRn} addressed through
the realisation of the design
at {tier n}
Atleast 1 of 2
Goal: SSRnSat Goal: SSRnAddn+1
{SSRn} demonstrably {SSRn} addressed through
satisfied through evidence the realisation of the design
provided at {tief n} at {(ier n+1}
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Evidence Manger in AF3 QG

FOCUS ON THE SYSTEM

A prototypic implementation

The AF3 Evidence Manager contains Evidenceltems, Assertions made about the contained Evidenceltems
and the relationships between Evidenceltems.

The user can:

4 [ PatternsDatabase
@ Evidence Traceability Link Type

4 () EvidenceType

/ Define Evidence Assertion patterns O EvidenceAssertionl
for a certain Evidenceltem type _ _
) EvidenceAssertion2

() EvidenceAssertion3

< Define Evidenceltem types

< Define types of links that can exist
between two Evidenceltems
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Evidence Manger in AF3 Qrﬂ

A prototypic implementation |

Overview

w Evidence Traceability
Blabla:

[ Back to the whole system view ]

[ UnTrace Assertion in SafetyArguments] An EV I d e n CeASSe rt|0 n

DistanceControl component modelled in FMEAc has three failure modes.

Failure Mode X of AccelerationControl component modelled in FMEAc may lead to Failure Effect V.

An Evidenceltem

FMEA

A relationship between two Evidenceltems

The probability of sub-system SpeedPlausibilization being in an operational state, modelled in Markov, is 0.64.

Evidence Dependency
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Thank you

Carmen Carlan (carlan@fortiss.orq)
Sebastian Voss (voss@fortiss.orq)

fortiss GmbH

An-Institut Technische Universitat Munchen
Guerickestral3e 25 - 80805 Munchen - Germany
tel +49 89 3603522 33 fax +49 89 3603522 50

www.fortiss.org
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Please try yourself:

© O O /i auorocuss-Focus on Th. x
€& - C [} af3.fortiss.org

Seamless Model-based Development..
From requirements analysis to platform

FOCUS ON THE SYSTeEM

http://af3.fortiss.org

Main Features:

.*—o sy | o ; ' Open Source
"° AF3 2.3 Release ("Phoenix") New

Download

Requirements Engineering

Download

I nteg rated Tools:

i e | O Modeling of Systems

arnnl

T A o
= Yices AUtoFOCUSS. Watch them to learn how to get
for ghtwelghted non-dete B analyses | | Started with AutoFOCUS3. Most screencasts

B Verification and Testing

_ _ Scheduling Synthesis

To report a bug click here
To subscribe as a user/developer click hered

Code Generation and Deployment
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