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‣Our passion: guiding to build safe 

systems worldwide

‣Our contribution: safe tools, safe 

methods and safe libraries.

‣We are specialized on tool and 

library qualification

Validas AG About Us
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Motivation

 Model & Modeling languages & tools are very powerful, e.g. UML, SYSML

 Modeling process has many phases

– Requirements Specification

– Interface Specification

– Design Specification

– Implementation

 Hard to describe processes precisely:  

– Name: Architecture Specification

– Input: UML-Model, 

– Output UML-Model,

– Description: Model Architecture using Class Diagrams

 Descriptions not verifiable: 

– Is a modeled architecture OK?

– Is modeling language used correctly?

 Process descriptions sometimes not useful for practical applications

Is this clear?
How to do this?
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Solution: Use Models

 Use models for formalization of model-based processes

 Model captures

– Requirements, e.g. ISO 26262 (and compliances)

– Processes

– Models (using Meta Model)

– Parameters

– Tailoring

 Provides all advantages of models for processes

– Precise definition

– Static validation

– Semantic Validation
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Goals of Process Modeling Tool

Goals: Making Safety Easier & Safer

 Formalize & improve processes

 Show compliance with safety standards (Safety Plan)

 Support achieving compliance (Safety Case)

 Document processes

Features:

 Model processes (with BPMN like visualization)

 Validate processes (syntactically) for consistency and completeness

 Generate process & compliance reports

 Generate Verification & Validation Plans (for separate VVT)

 Can be used for modelling of model-based processes

 Has been used to certify Validas qualification processes

 Will be open source soon
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Graphical Notation

Elements

 Process Module: blue, rounded box:

 Verification Module: green, rounded box:

 Hierarchical Process Module: blue folders:

 Hierarchical Verification Module: green folders:

 Artifact: Grey box with note:

 Model: Orange box with note:

 StakeHolder: transparent box:

 Conditions: yellow routes:

Relations

 Before After: solid arrow:

 Read/Write: dashed arrow:

 Artifact Containment: dotted arrow:

Default

 Start & End
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Process Example (SPEDIT)
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Advantages

 Technically:

– Precise Definition

– Syntactic Validation (Automatically)

– Semantic Validation: Check Lists

 Methodically:

– Clarification of process & models using meta-model:

• What is allowed?

• What is optionally?

• What is forbidden?

– Precise documentation of process

– Basis for tools support: Is this a valid architecture?

– Formalization / Modelling triggers valuable discussions 

 Argue & document compliance with requirements, e.g. ISO 26262 
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 Standards (ISO 26262, IEC 61508, DO 178, EN 50128) require a 
safe usage of all SW development tools & libraries

1. Tool classification

2. Critical tools: Qualification

3. Safe Usage

 We consider the following processes

1. Tool Chain Analysis

2. Qualification Kit Creation

3. Tool Qualification

Tool 1

Tool 5

Tool 4Tool 3

Tool 2
Tool Chain 

Analysis

Tool 5 Tool 5
Qualification 

Kit

Tool Qualification

Qualification 
Kit

Qualification Processes

Library 1Library 2Library 2Library 4Library 5

Library 5 Library 5



Page 13Validas AG

Tool Qualification Kit Documents

Potential Tool Errors

errors in

unused 

featuresdetectable, 

avoidable

remaining

Tool Safety Manual

Tool Qualification Plan Tool Qualification Report

Error Mitigations

+
Known Errors

QKit User Guide

QKit Developer Guide

QKit Verification and Validation Plan

QKit Verification and Validation Report

Tool Classification Report
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SPEDIT-Qualification Kits (“Growing”)

 Growing QKit: partial, can be extended 

 Compliant with ISO 26262, IEC 61508, DO-178, EN 50128,…

 Build according to Validas TÜV-certified compliance process

 AutoFocus-QKit

– Qualifies Schedule generation feature of AutoFOCUS

– First QKit for a formal methods tool

– Based on interface & redundancy

– Demonstration -> Exhibition (Validas)

 PTC-Modeller-QKit

– Qualifies Basic DataBase Functionality (“No Side-Effects”!!)

– “Mitigates” other features

– Demonstration -> Validas
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Motivation: (QKit-)Compliances

Tool Qualification Kit:

(8-11 Compliant)

• Feature-Specifications

• Potential Errors

• Known Bugs

• Mitigations

• Requirements Tests / TAU

• …

SWC Qualification Kit:

(8-12 Compliant)

• Function-Specifications

• Potential Errors

• Known Bugs

• Code-Coverage (ASIL D)

• negative Tests / TAU

• …

SWC Qualification Kit:

(6-SEOOC Compliant)

• Function-Specifications

• Potential Errors

• Known Bugs

• Code-Coverage (ALL ASIL)

• Architecture

• Programming Guidelines

• Tool Qualification Reports

• Many Tests  / TAU

• …

similar structures:
development processes
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PMT

Process Modeling Tool PMT

Project: V&V

ISO 26262, 
IEC 61508, ..

Link Requirements

to Processes and

Verification Actions

Model-
Based 

Process

Verification
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Report

Process
Description

Compliance 
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Example Compliane Argumentation
 We use Test Generators that have to generate complete test case

 We check this during V&V
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Generated Compliance Report
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Verification and Validation Model

 V&V Model documents Verification and Validation 
(for all instances of the parameters)

 V&V Model is basis for Verification and Validation Tool (VVT)

 VVT Model is generated from PMT (based on Process and Planning parameters)

 Meta Model of VVT:
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Example: Corresponding Checklist



Page 22Validas AG

Contents

 Reference Process

– Motivation

– Solution

– Process Modelling Tool (PMT)

 Tool Qualification Processes

 Process Compliance

 Summary



Page 23Validas AG

 SPEDIT-Reference process 

– Is generic & model-based

– Can be adapted to any project & company using PMT

– Can be validated (syntactically & semantically)

– Can be safe & compliant with ISO 26262, IEC 61508,..

 PMT Prototype

– Is freely available from http://www.validas.de/tools/

 VVT Prototype

– Is freely available from http://www.validas.de/tools/

 Approach has been applied to certify Validas tool qualification process

Summary

http://www.validas.de/tools/
http://www.validas.de/tools/

