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Executive Summary

The objective of this task is to collect engineering scenarios that is of particular concern for the
language and tool development work in ATESST. Such scenarios will form the basis for identifying
and formulating more detailed requirements as well as for supporting the verification and validation
of project results.

The task is carried out by both industrial and academic participants. The subtasks concerning
scenario capturing are mainly performed by the industrial participants in order to embrace the end-
users’ demands and to ensure the industrial significances. The academic participants have
contributed a scheme for scenario description and consolidated the industrial inputs.

This document provides a complete description of 36 engineering scenarios captured by the
project partners and concludes with a set of directly derived (plausible) generic requirements.
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Introduction

In general, an engineering scenario is a sequence of activities aiming to create a technical solution
or to provide management support with respect to the information or the organization of
engineering. In the context of ATESST, such activities are related to the usages of the architecture
description language as well as the associated methods and tools for stringent development,
verification and validation of automotive software-dependent systems. The captured scenarios will
be then used for

eliciting and documenting requirements, and hence forming a basis for the modeling and
methods refinement that is made in WP2-5

identifying the coverage and efficiency of existing solutions during the project,
evaluating and validating new solutions of WPXx results
Key content of a scenario includes its motivations, organization and process context, information

and process flow, as well as necessary technique and tool support. To support the scenario
capturing and description, a template has been provided (by KTH), shown in Table 1.

Table 1. Template for scenario capturing and description.

Scenario Attributes Related Questionnaire
Motivation - Relating to the reason(s) behind a Why is the scenario needed (e.g. process efficiency,
particular scenario. product V&V)?

Organization Context -Relating to the organization
such as design teams and workgroups where the
scenario is performed.

In which organizations (e.g., OEM), teams (e.g., SW,
automatic control) is the scenario performed?

Process Context - Relating to the engineering stages,

- L2 When is the scenario performed?
domains, or levels where the scenario is performed.

Systems/Product Context - Relating to the system or For which aspects, subsystems, or components of the
its concerns to which that the scenario targets. product is the scenario performed?

Stakeholders & Roles - Relating to specific people or
groups who are either directly involved in the scenario
or concerned with the outcome.

Who is performing the scenario or will be benefited? What
are their roles in terms of assigned engineering activities?

Product Information Required — Relating to the What is the information required? How could this be
required design/product information of the scenario. captured in EAST-ADL?

Product Information Derived - Relating to the derived | What is the information produced? How could this be
design/product information of the scenario. captured in EAST-ADL?

Product Information Transformations and Flow -
Relating to the information transformations and flow
within the scenario.

What is the information manipulations and flows within the
scenario (among stakeholders and tools)?

What are the engineering activities within the scenario?
What product information, transformations, information
flows does an activity work with? How are these activities
managed or scheduled?

Basic Activities and Process - Relating to the
engineering activities performed within a scenario, as
well as the sequence of operation.

How is the basic activities accomplished? What are the
involved engineering techniques and disciplines (e.g.,
control, SW)?

Techniques - Relating to the used/assumed methods
for analysis, synthesis, modeling, and management.

Tools - Relating to the adopted/preferred tools for How is the accomplishment of basic activities within the
analysis, synthesis, modeling, and management. scenario supported by tools?

Up to now, 36 scenarios have been proposed by the partners of ATESST according to their
engineering practices, which are in turn based on common automotive approaches or related to

2006-2008 The ATESST Consortium 9 (70)
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standard development processes like EIA 632 and IEEE 1220. A summary of these scenarios is

given in Table 2.

Table 2. List of scenarios.

Scenario Name

Short Description

OEM_and_HW/SW_Supplier

To compose new sub-systems from simpler subsystems and to describe the
composed behavior.

Extending_Product_Specifications

To extend an existing product.

System_Quote

To define a (sub)system/product at quotation.

System_Design

To specify a (sub)system/product in detail.

Function_Design

To design functions for a (sub-)system.

Behavior_Definition

To define the behaviors of a vehicle or its subsystems.

Definition_of Functions

To design vehicle (control) functions.

Function_Implementation

To specify the implementation software for the functions of a (sub-) system.

Software_Design

To define a software (sub-)system.

Function_to_Node_Allocation

To define allocation of functions.

Task_Scheduling

To define the execution schedule of software tasks

Communication_Scheduling

To define the schedule of communication messages.

Platform_Design

To define (sub-)system platform architecture for new product family definition

Hardware_Design

To define the hardware with sufficient detail level to support SW development

Middleware_Definition

To define middleware precisely

Sensor_and_Actuator_integration

To model and integrate the sensors and actuators

HMI_Specification

To design HMI devices

Timing_Definition

To define deadlines, rates, delays offsets and synchronism of SW tasks

Definition_of_Redundancy

To define redundancies for fault tolerance

Constructing_Feature_Dependencies

To integrate and manage the dependencies of features in a single view

Variability Management

To manage and maintain different kinds of variability in a central place

Software_Composition

To specify the integration/configuration of a software (sub-)system.

System_Composition

To provide detailed product definition, detailed architecture definition, and
software specification.

HW-SW__Integration

To configure the application and middleware/platform software for a specific
hardware platform

Code_Generation

To support Automatic Code generation from ADL

Behavioral_Validation

To valid the behaviors of defined functions and features

Simulation

To evaluate the functionality and other qualities by simulation

Definition_of_Environment_Models

To define environmental behaviors

Rapid_Pttyp_of_CtrlFunc

To evaluate the functionality and other qualities by rapid prototyping

HIL_Simulation

To evaluate the functionality and other qualities by HIL

Interface_Validation

To evaluate Interface compliance

Formal_Verification_of_Properties

To evaluate the functionality and other qualities using formal models.

Function_Oriented_Assignment_of_Responsibiliti
es_on_Spec_Level

To assigns design and testing responsibilities to engineering teams according
to functional subsystems

Creating_Requirement_Specification_Document

To produce requirements specification document

Communication_between_Companies/Departmen
ts

To support cross-enterprise information exchange with models

Model_Integration

To define and manage the relation between domain and system models

This document provides a complete description of these engineering scenarios. The original inputs
have been categorized into the following 8 groups according to their commonalities with respect to

the product focuses and process roles.

1-Overall Product Design;
3-Implementation Design;

5-Quality Centric Design;

2006-2008 The ATESST Consortium

2-Functional Design;
4-Implementation Platform Design;

6-System Integration;
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7-Verification and Validation; 8-Management and Documentation Support;

This document concludes by listing a set of generic requirements directly derived from the
captured scenarios. It is expected that more precise requirements will be derived using more
detailed scenario descriptions after a consensus concerning the importance and relevance of
current scenarios and generic requirements by all project partners.

2006-2008 The ATESST Consortium 11 (70)
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2

Description of Scenarios

2.1 Overall Product Design

Scenarios in this category are concerned with an overall system (architecture) in terms of its
composition, necessary behaviors and non-functional qualities, as well as indispensable
implementation concerns without taking details of technologies into consideration.

2.1.1 OEM and HW/SW Supplier (DC)

Scenario Name: OEM_and_HW/SW_Supplier
Source: DaimlerChrysler
Motivation: Composing new subsystems from simpler subsystems and describing their composed

behavior, which is a major architectural task.

- Issues of concern from suppliers’ perspective: economies of scale, i.e. minimize
number of product variants to reduce costs

- Issues of concern from OEM perspective: to have supplier implement innovative
functionality exclusively for this OEM (product differentiation against competition)

- Issues of concern for both stakeholders: reluctant to disclose intellectual property.
clarify interface and freeze design of functionality

- HW-supplier; SW-supplier;

- automotive manufacturer (OEM)

Stakeholders:

Process context: Deployment of functionality (SW) to different HW components.

Product context: Requirements definition and joined architectural design of car-subsystem to be
delivered

Organization context: Not performed within one single organizational unit but between two development

partners (OEM and supplier on a contractual basis) and refined on subsystems parts.

This scenario is represents a major architectural task that aims to compose new subsystems from
simpler/basic subsystems and to describe their composed behavior, with a particular focus on the
(subsystem) interfaces to be shared between different vendors. It is a part of early architecture
design that provides requirements definition and joined architectural design of car-subsystem
when the deployment of functionality (SW) to different HW components are considered. This
scenario is performed by both the OEM and various suppliers.

Implied ADL Support and Relevance to ATESST

This scenario reflects current practices and indicates some future needs. One time-proven method
for "interface matching" is, to use a common standardized bus (e.g. CAN) and both partners agree
on the protocol, how to use it. In future systems it will be necessary to integrate "alien" software
into one® own system, which then has to cope with "interface matching".

[t® the hope, that information needed for satisfactory "interface matching” can be expressed by
EAST-ADL. One major concern with respect to the ADL support is consistency:

If both, the OEM and the supplier, have its own ADL model of their respective interfaces,
how can one ensure that these interfaces "match" in the integrated system?

It is expected that the demonstrator could give an example for "matching" interfaces.

2006-2008 The ATESST Consortium 12 (70)
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Basic activities and process

The activities and process of this scenario can take different forms, depending on the interfaces to
be shared. The process is characterized by communications between the partners. The process is
ended when the partners have reached agreements at least on a CAN-bus interface, electrical
interfaces, procedures for fault reporting and diagnosis and non-functional properties (weight,
CAD-data, EMI, etc.).

Information Refinement/Transformation Flow

This scenario produces a precise interface description (i.e., outputs) with inputs from both OEM
and suppliers. That is, while the OEM provides the specification of functionality, the suppliers
provide specifications of available basic subsystems. In this information flow, one key issue is
variants management.

Innovative functionality usually requires the current system description to be extended and
sometimes even modified.

Extension and modification usually force the supplier to adapt his subsystem to every
OEM'’s needs differently, introducing a lot of (mostly software) variants.

Technical and Managerial Techniques

To ensure the success of performing this scenario, a variety of techniques listed below are

considered necessary.
Techniques for information communication : (needed) tool for transformation of the interface description
information into the different subsystem development tools in
use at both partners;

Techniques for quality assessment: (needed) conformance checker.

Techniques for creating technical solutions: - modeling of systems structure especially the interface
between the supplier- and the OEM-side of the system
- modeling of systems behaviors (both in normal mode and
various degraded modes);

Techniques for information management: N/A

Tool Support

Current tools are delimited to Matlab/Simulink for functional level description and bus-technology
specific design tools for implementation level specification. These tools are listed below.

Tools for information communication : N/A
Tools for quality assessment: N/A
Tools for creating technical Solutions: - at present: CAN-, LIN-, Flexray-Tools (only sufficient, if the bus

forms the standardized interface);

- experimental: OEM asks supplier to implement functionality
described by a Simulink-model, which then acts as the shared
interface

Tools for information management: N/A

2.1.2 Extending Product Specifications Scenario (DC)

Scenario Name: Extending_Product_Specifications
Source: DaimlerChrysler
Motivation: Only few systems are developed from scratch; often there is an existing solution, which

is extended for the next generation car or modified to fit other vehicle types.

Stakeholders: - (software) developer from automotive supplier;

2006-2008 The ATESST Consortium 13 (70)
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- integration tester, system architect/specifier from automotive OEM
Process context: development phase
Product context: - Completed (and implemented) product specification (to be extended);
- list of (additional) features to be realised by the product
Organization context: (advanced) development department of automotive OEM

This scenario aims to extend or modify existing products for new products or product variants in
which some additional needs will be satisfied. It provides an extended system specification by
extending the specifications of existing products with a list of additional features. This scenario is
performed at product development phase within the organization of automotive OEM while
involving (software) developers of automotive suppliers.

Implied ADL Support and Relevance to ATESST

This is a key scenario since extending functionality is a regularly practice. Current practices are
based on a copy-modify approach characterized by the following two steps: 1-copying the
requirements description of the existing system, and then 2-modifying its requirements to fit the
extended needs.

One may use this copy-modify approach as long as ADL-tools do not offer a solution. However,
this costs one complete copy of the design-repository per version/variant. In relation to EAST-ADL,
this scenario poses two key issues concerning the language and tool support:

Is there a methodology on how to "reverse-document” an existing system in the ADL?

How are versions and variants handled?

Basic activities and process

This scenario has a process composed of six major activities as listed below.
Activity_1: modeling/describing existing system
Activity_2: modeling/describing/developing additional functionality/services
Activity_3: Integrating additional functionality
Activity_4:  Performing test/regression test of the extended system
Activity_5:  Ensuring non-functional properties (weight, EMI, safety ...)
Activity_6: Extending FMEA, production, user and service documentation database

The process starts with modeling the existing system (i.e., activity_1). Then, the system
specification is extended (i.e., activity_2), such as by adding additional functionality on the same
execution environment, by using the same functionality on an extended Operational/Technical/
Hardware Architecture. These new features are then integrated (i.e., activity 3), while taking the
non-functional properties into consideration (i.e., activity_4). Thereafter, the new system is tested
with respect to the consequences of changes (i.e., activity 5). During the process, the existing
documents in database are also updated (i.e., activity_6). This process is illustrated in Figure 1.

2006-2008 The ATESST Consortium 14 (70)
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Basic Activities and Process

Iterate to refine solution or resolve problems

r Activity_3: |
k=) Integrating
functionality Activity_5:
Performing
Activity_4: Ensuring test/regression test
- non-functional

| properties

Activity_L

modeling/describing
existing system
Activity_2:modeling/

) describing/developing

additional func/services

\ Activity_6: Extending

\ ) database

K
\/~ |

| Performs

Per rmms\/

Automotive supplier Automotive OEM

Figure 1. A process overview of Extending_Product_Specifications.

Product Information Refinement/Transformation Flow

This scenario generates an extended/modified product specification (i.e., Outputs) with inputs in
terms of existing product specification and a list of additional requirements (e.g. to add further
functionality, to provide the same functionality in another type of car).

Technical and Managerial Techniques

To perform this product modification/extension scenario, techniques listed below are considered

necessary.
Techniques for information communication : N/A
Techniques for quality assessment: N/A
Techniques for creating technical solutions: Modeling techniques that support
- extending an existing model (discerning between previous
versions and current version)
- handling of model variants (discerning between alternative
execution environments)
Techniques for information management: N/A
Tool Support
This scenario needs a set of design and management tools as listed below.
Tools for information communication: N/A
Tools for quality assessment: testing tools
Tools for creating technical solutions: engineering tools (to develop the additional functionality),
Tools for information management: product documentation system (to retrieve the information on

the existing system)

2.1.3 System Quote (SV)

Scenario Name: System_Quote

Source: Siemens VDO Automotive

Motivation: Define (sub-)system product architecture at quotation process

Stakeholders: System lead with project team (SW , HW , System)

Process context: Quotation process

Product context: (sub-) system product definition with selection of sensor and actuator component,
hardware features selection, system function selection

Organization context: Automotive (sub-)system supplier in system division

2006-2008 The ATESST Consortium 15 (70)
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This scenario is performed by a project team of automotive suppliers at the quotation process,
aiming to define a (sub)system product architecture in terms of basic system functions and
implementation choices.

Implied ADL Support and Relevance to ATESST

The quotation scenario plays a key role in product development, while the modeling support is
missing today. It is highly expected that an ADL model-based information exchange between
OEM and suppliers would be supported. Moreover, the modeling of product definition, at least with
at least black-box descriptions of new functions, is also expected. This will form a basis for Start-
of-Development as well as for recording hypothesis recorded during quotation. Modeling will allows
to record technical definition build during quotation and record hypothesis for open issue.

The EAST-ADL can be used to describing the initial requirements and part of platform, function,
hardware that are reused by the product. To this end, the following open issues need to be
handled.

Feature model navigation versus different point of view and identification of attributes and
stereotypes to cover incremental decomposition of elements (CompositeSoftware)

Timing Requirement and EndToEndTiming with FunctionAnalysis EFeatures for safety
aspect

Variability mechanism overall different point of view and feature navigation
(VaribilitytEntitityPoint extension)

Communication frame packaging during and before design analysis (seen as an
architecture constraint from initial OEM architecture)

This scenario should be considered as a generic requirement in the ATESST effort. It addresses
the support for modeling initial requirement and part of platform, function, hardware reused by the
product, record system configuration quoted.

Basic activities and process

This scenario consists of three major activities as listed below.
Activity 1: Analyzing and Managing Original Requirements (set of requirement reviewed)

Activity_2: Building Technical Solutions, including
- Selecting sensors/actuators.
- Selecting/configuring function to reuse
- Identifying function to be developed (function landscape and external data flow
definition)
- Selecting HW platform configuration (Reuse/adaptation of HW platform + block diagram
selection)

Activity _3: Verifying and validating Technical Solutions, including
- Controlling Consistency of Data Flow (check on high level of abstraction : function)
- Checking Conformity Matrix with requirements
- Validating Safety Requirement (basics concepts)
- Estimating Performance (RAM, ROM, CPU)

The process starts with the project team reviewing the given requirements (i.e., activity 1). After
completing the requirement analysis, the project team produces the architecture definition (i.e.,
activity_2) by taking the existing solutions into consideration (see also Section 2.4.1 Platform
Design (SV)), and then evaluates the solutions (i.e., activity 3) iteratively until all the requirements
are satisfied by the solutions. This process is illustrated in Figure 2.
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Basic Activities and Process
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Figure 2. A process overview of System_Quote.

Product Information Refinement/Transformation Flow

With the given requirements and constraints, this scenario produces the product definitions by

consolidating a variety of information as listed below.
Inputs: - System Requirement Specification from OEM
- Automotive supplier generic specification of SV

Internal_Infol: Break down of Requirements in regards to generic product architecture

Internal_Info2: Definition of system functions, including
- reused system function in regards to requirement
- new system functions

Internal_Info3: Definition of hardware platform, including
- reused hardware platform
- hardware platform adaptation area

Outputs: System Product definition and architecture definition, including
- System component selection actuators / sensors;
- HW product definition (block diagram view) and platform selection,
- system function selection,
- software specification reference list.

To generate the system product definition and architecture definition, this scenario first receives
the system requirement specification from OEM and a generic platform specification of the
automotive supplier itself (i.e., Inputs). The external requirements are then transformed into
revised versions (i.e., Internal_Infol) in regards to the generic platform specification. Thereafter,
the necessary system functions (i.e., Internal_Info2) and platform solutions (i.e., Internal_Info3)
are defined on the basis of existing solutions. The design then provides a setup of "rough"
software specification reference list (i.e., Internal_Info4). This information flow is illustrated in
Figure 3.
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Figure 3. An overview of information flow in System_Quote.
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Technical and Managerial Techniques

To perform this (sub-)system architecture definition scenario, the techniques listed below are
considered necessary.
Techniques for information communication : - Workshop;
- Brainstorming;
- Analysis report

Techniques for quality assessment: - Reviewing.
- Analysis.
Techniques for creating technical solutions: Reuse of existing solutions;
- Estimation for new solutions;.
Techniques for information management: - Requirement and solution management
- Documentation

-configuration management support
Tool Support
To create the architectural solutions, the following tools are considered necessary.

Specific tool for high level product specification (HW block diagram, sensor/actuators, list
of functions)

Specific tool (proprietary format) with building of first software specification reference list

2.1.4  System Design (SV)

Scenario Name: System Design

Source: Siemens VDO Automotive

Motivation Initial composition of a (sub-)system (Modeling and V&V objective)

Stakeholders: System integration responsible

Process context: Start of Development of a project (basis set up) or major change in architecture
Product context: - (sub-) system product definition with refinement of selection of sensor and actuator

component, hardware features selection, system function selection done during quote
phase or at major of system architecture change;

- Architecture setup with detailed analysis, detailing of function portioning and
components;

Organization context: Automotive (sub-)system supplier in system division

This scenario is carried out by the system integration responsible of automotive (sub)system
suppliers. It aims to define the initial composition of the (sub-)system for description and V&V
purposes. Performed at the start of a development project or after major change, it refines the
architecture setup produced in the quote phase (see Section 2.1.3 System Quote (SV)) or after
major changes by providing detailed analysis and refining the function portioning and components
definitions.

Implied ADL Support and Relevance to ATESST

This is a key scenario as the first assembly of the system with detailed models. It is expected that
the architecture description is supported by an ADL including instance and detailed models. In this
respect, the EAST-ADL can play the following roles.

Forming a basis for Start of Development from Functional analysis Architecture to
Implementation (basic for future development).
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Supporting modeling of function and architecture (Middleware, OS, ...) via details of
ComponentSoftware and Behavioral Entities, with Requirement Entities with software
composant including theirs behavioral description mapped with requirements..

To this end, the following open issues need to be handled :

Feature model navigation versus different point of view and identification of attributes and
stereotypes to cover incremental decomposition of elements (CompositeSoftware )

Timing Requirement and EndToEndTiming with FunctionAnalysis EFeatures for safety
aspect

Variability mechanism overall different point of view and feature navigation
(VaribilitytEntitityPoint extension)

Communication frame packaging during and before design analysis (seen as an
architecture constraint from initial OEM architecture)

This scenario should be considered for the ATESST demonstrator.

Basic activities and process

This scenario consists of three major activities as listed below.
Activity_1: Analyzing and Managing Original Requirements (set of requirement reviewed)

Activity_2:  Building Technical Solutions including
- Reusing and reviewing of system elements selected during quoted phase (sensor/actuators,
functions, hardware platform)
- Configuring functions to reuse with detailed modules
- Identifying functions to be developed including data flow)
- defining scheduling scheme
Activity_3:  Verifying and validating Technical Solutions, including
- Checking Data Flow Interfaces
- controlling Consistency of Data and control Flow (historical data) via scheduling policy
- performing Integration verification
- Estimating Performance (RAM, ROM, CPU)

The process starts with the system integration responsible reviewing the given requirements (i.e.,
activity 1). After completing the requirement analysis, the system integration responsible produces
the refined architecture definition by taking the existing solutions into consideration (i.e.,
activity _2). This includes a set of sub-activities, ranging from functional level design to the
implementation level considerations. The generated solutions are then evaluated (i.e., activity_3).
The last two activities are performed iteratively until all the requirements are satisfied.

Product Information Refinement/Transformation Flow

With the given requirements and constraints, this scenario produces the refined system

architecture and platform definitions by consolidating a variety of information as listed below.
Inputs: - OEM System Requirement Specification
- System Product definition and architecture definition (System component selection actuators /
sensors; HW product definition (block diagram view) and platform selection, system function
selection)

Internal_Infol: Mapping of requirements in regards to architecture
Internal_Info2: Break down of news Requirements in regards to standard architecture.

Internal_Info3: Reuse and assembly of Quoted Element (Hardware, Platform, function, EAFeatures) with
Variability selection

Internal_Info4: Definition of black-box for new system function

Internal_Info5: Instantiation of architecture for integration of the 1st basis for function development and future
integration

Internal_Info6: Creation/validation of OS Logical Cluster
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Outputs: - System Product detailed definition and architecture definition (System component actuators /
sensors; HW product definition and platform , system function ).
- List of software specification modules

Inputs to this scenario include a system requirement specification from the OEM and the
definitions of standard system product and architecture by the automotive supplier itself. The given
requirements are then allocated to the standard architecture (i.e., Internal_Infol) and thereby
decomposed into subrequirements (i.e., Internal_Info2). Thereafter, reusable quoted element
(Hardware, Platform, function, EAFeatures) and their assemblies (i.e., Internal_Info3) are identified
with Variability selection. For new system functions, their definitions in black-box (i.e.,
Internal_Info4) are also produced at this design stage. To form the basis for upcoming function
development and future integration, this scenario proceeds to create an instantiation of the
architecture solution (i.e., Internal_Info5), together with some initial allocation and multitasking
decisions (Internal_Info5). Outputs from the scenario consist of detailed system product and
architecture definitions.

Technical and Managerial Techniques

This detailed architecture design scenario requires a set of techniques listed below.
Techniques for information communication : -workshop

Analysis report;
- Software specification list

Techniques for quality assessment: -Reviewing.
- check list
- expertise

Techniques for creating technical solutions: - configuration of existing solution
- Writing of specification

Techniques for information management: - Requirement and solution management
- Configuration management support
- Documentation.

Tool Support

To create the architectural solutions, a specific tool (proprietary format) for package definition is
considered necessary.
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2.2 Functional Design

Scenarios in this category focus on the design of system functionality and qualities at logical levels
that are independent of technology details (e.g., design of software programs).

2.2.1  Function Design (SV)

Scenario Name: Function_Design
Source: Siemens VDO Automotive
Motivation: Design of a function for a (sub-)system (Modeling & V&V objective)

- Automotive OEM;

Stakeholders: - System function designer;

Process context: Prototyping loop phase (including generic development)
Product context: Development of function for OEM project considering generic purpose of reuse
Organization context: Automotive (Sub-)system supplier in system division

This scenario is carried out by automotive (sub)system suppliers as a part of the product
prototyping-loop phase on the request of automotive OEMs. It aims to design the functions of
(sub-)systems for description and V&V purposes before the implementation (see Section 2.3.1
Function Implementation (SV)).

Implied ADL Support and Relevance to ATESST

This is a key development scenario in which the management of variability is explicitly considered.
The description represents partly current practice. For future practices, it is expected that the
architecture description is supported by an ADL with the following properties:

Supporting integration features of MatLab for V&V purpose as well as requirements
definition.

Supporting formal verification on model level together with integration constraints

Supporting ADL component versus MatLab transformation including implementation
features on different view point for behavioral model enrichment.

EAST-ADL can provide appropriate modeling support for the functions and architecture
(Middleware, OS, ...) via details of ComponentSoftware and Behavioral Entities, Requirement and
Verification and Validation Entities. It is expected that extensions of the ADL would include

<process feature> Mainstream of EAST-ADL with definition of criteria to Stop system ADL
Modeling and go to Implementation details (Software level and Verification level).

Framework of EAST-ADL and AUTOSAR platform, instantiation of AUTOSAR in specific
ECU, Base for start of development

To this end, the following open issues need to be handled.

Feature model navigation versus different point of view and identification of attributes and
stereotypes to cover incremental decomposition of elements (CompositeSoftware )

Timing Requirement and EndToEndTiming with FunctionAnalysis EFeatures for safety
aspect
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Variability mechanism overall different point of view and feature navigation
(VaribilitytEntitityPoint extension)

Communication frame packaging during and before design analysis (seen as an
architecture constraint from initial OEM architecture)

This scenario should be considered for the ATESST demonstrator.

Basic activities and process

This scenario consists of three major activities as listed below.
Activity 1: Requirement Analysis and Management (set of requirement reviewed)

Activity 2: Building of Technical Solution, including the following subactivities
- Architecture definition with components definitions (functional oriented) via package definition
- Modeling of components interfaces
- Diversity and configuration definition
- Definition of system integration constraints
- Definition/Selection of Hardware abstraction layer services
- Selection of HW platform configuration (Sensor, Actuator, Driver)
- Development of algorithms for control law (MatLab/Simulink)
- Definition of detailed test case scenario (for all configuration)
- Definition of safety scenario
- Generation of software specification (or Model for code generation)
Activity _3: Verification of Technical Solution, including the following subactivities
- Data Flow Interface check
- Consistency of Data and control Flow (historical data) via scheduling policy
- Integration verification (including for diversity of function)
- Functional requirement validation (including for diversity of function)
- Safety Requirement validation (critical reaction test scenario, Fault Tree Analysis scenario, ...)
- Timing performance valuation (Dead Line respect)
- Resource Estimation (RAM, ROM, CPU)
- Timing performance evaluation (Dead Line respect)
- Early validation via rapid-prototype verification

The process starts with a reviewing of the given requirements (i.e., activity_1). After completing
the requirement analysis, the functional solutions are defined (i.e., activity_2) by taking the overall
architecture definition, implementation and platform constraints, as well as variability, testing, and
safety into consideration. The generated solutions are then evaluated (i.e., activity 3) with respect
to conformances, functionality, timing, and resource utilization. The last two activities are
performed iteratively until all the requirements are satisfied.

Product Information Refinement/Transformation Flow

This scenario is performed with information listed below.
Inputs: - System Requirement Specification (OEMs and all stakeholders)
- SV Generic Platform Specification

Internal_Infol: Breakdown of Requirements in regards to standard architecture
Internal_Info2: Reuse of system function in regards to requirement
Internal_Info3: Reuse of hardware platform.

Internal_Info4: Design of new system functions and software specification

Outputs: Function system definition and architecture definition (System component selection actuators /
sensors; HW product definition (block diagram view) and platform selection, system function
selection).

Technical and Managerial Techniques

This function design scenario requires a variety of techniques as listed below.
Techniques for information communication: - Workshop;
- Software specification or model
- Analysis report
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Techniques for quality assessment: - Reviewing.
- Simulation and RapidPrototyping solution
- testing

Techniques for creating technical solutions: Modeling technique (including architecture features :
Middleware and OS features);

Techniques for information management: - Configuration management support

- Documentation
- Specifications and models

Tool Support
Necessary tools for this scenario are listed below.
Tools for information communication: - Word, Excel document
Tools for quality assessment: - EXCEL, Word for test case definition via proprietary format

- MatLab/Simulink
- vehicle test (INCA, DSPACE)

Tools for creating technical solutions: - Specific tool (proprietary format) for package definition
- MatLab/Simulink

Tools for information management: - configuration management
- WORD, EXCEL

2.2.2  Behavior Definition (VTEC)

Scenario Name: Behavior_Definition

Source: Volvo

Motivation: Behavioral definitions are important to capture the dynamics of the systems in the
model.

Stakeholders: Software engineer, control engineer,

Process context: System Design

Product context: Product and system/subsystem

Organization context: Engineering department at OEM/Supplier

This scenario aims to define and model the behaviors of a (sub)system on various levels of detail.
It is performed by the software and control engineers at the product design phase.

Implied ADL Support and Relevance to ATESST

This is an important scenario in system development that is highly relevant to ATESST. 1t is
expected that the EAST-ADL provides explicit support for the behavioral definitions, preferably in a
native format, allowing for unambiguous interpretation of models.

This scenario can be used as a criterion for validation or included in the demonstrator.

Basic activities and process

This scenario is performed incrementally with increasing levels of detail ranging from use cases to
behavior specification of the application software. The design iterates until satisfactory solutions
have been identified (see also Section 2.7.1 Behavioral Validation (VTEC) and Section 2.7.7
Formal Verification of Properties (VTEC))
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Product Information Refinement/Transformation Flow

This scenario provides definitions of the behaviors of functions (i.e., Outputs) that compose the
vehicle’s EE. The required inputs include specifications of requirements, feature descriptions,
interface definitions, and structural definitions.

Technical and Managerial Techniques

The functions are defined using the language’s support for structure, behavior, requirements, etc.
in which the techniques listed below are considered important.

Techniques for information communication : N/A

Techniques for quality assessment: (see Section 8.5 Behavioral Validation (VTEC) and Section
8.6 Formal Verification of Properties (VTEC))

Techniques for creating technical solutions: - Simulation

- graphical editing

- code generation (e.g., from vehicle level to analysis level,
from analysis to design, from design to implementation)

- playback, traces

Techniques for information management: N/A

Tool Support

Modeling tool plays a central role in supporting this scenario by forming the basis of
communication, quality assessment, design, and information management. Other important tool
support includes simulators RCP environment, and compliers.

2.2.3 Definition of Functions (VTEC)

Scenario Name: Definition_of_Functions

Source: Volvo

Motivation: Functions have to be defined as they are the basis of the features

Stakeholders: Control engineer, Domain Expert

Process context: Design phase

Product context: Definition of functional content of the product, both systems and subsystems and the
entire vehicle

Organization context: Engineering department at OEMs and suppliers

This scenario aims to define functions which form the basis for vehicle features. It is performed by
the control engineers and domain experts at product design phase.

Implied ADL Support and Relevance to ATESST

This scenario is highly relevant to ATESST, where EAST-ADL can provide good support for
function definition on several abstraction levels.

It should be used for the demonstrator for validation purposes.

Basic activities and process

This scenario provides the definitions of functions based on the vehicle-level features. It is
performed iteratively with increasing levels of detail with the following five basic activities.

Activity_1:  |gentifying functional content of the Feature.
Activity_2:  pecomposing functions into subfunctions.
Activity_3: |gentifying internal and external interfaces.
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Activity_4:  Defining behavior of functions. (see also Section 2.2.2 Behavior Definition (VTEC))
Activity_S:  Refining and defining requirements on function.

Product Information Refinement/Transformation Flow

This scenario provides definitions of the functions (i.e., Outputs) that compose the vehicle’'s EE.
The inputs are specifications of feature content and overall requirements on vehicle, as well as
other constraints and legacy components.

Technical and Managerial Techniques

The functions are defined using the language’s support for structure, behavior, requirements, etc.
in which the techniques listed below are considered important.

Techniques for information communication: Documents and model browsing
Techniques for quality assessment: - Reviewing.
- Prototyping in simulated and real environments
Techniques for creating technical solutions: Graphical editing of functions
Techniques for information management: Sharing of files and models
Tool Support

Modeling tool plays a central role in supporting this scenario by forming the basis of
communication, quality assessment, design, and information management. Other important tool
support includes simulators, RCP environment, and compliers.
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2.3 Implementation Design

Scenarios in this category are concerned with the implementation of system functions on a
platform, where the given functions are refined by taking the implementation means (e.g., software
programs) and details of platform specific issues into consideration.

2.3.1 Function Implementation (SV)

Scenario Name: Function_Implementation

Source: Siemens VDO Automotive

Motivation: Implementation of a function for a (sub-)system (code generation and V&V objective;
considering generic purpose of reuse)

Stakeholders: - Automotive OEM,;
- Software developers, System Engineers, HW Engineers of automotive suppliers.

Process context: Prototyping loop phase (including generic development)

Product context: Development of functions (for OEM project)

Organization context: Automotive (sub-)system supplier

This scenario aims to define implementation solutions for the predefined global and/or local
functions (See Section 2.2.1 Function Design (SV)) for the purposes of code generation and V&V
with respect to an execution platform. Being a part of the prototyping-loop in the development of
product functions, this scenario is performed by software developers of automotive suppliers on
the request of automotive OEMs.

Implied ADL Support and Relevance to ATESST

This scenario is important and driven by AUTOSAR today since platform related issues are
considered central. In current practices, no explicit architecture modeling support is provided.

In respect to EAST-ADL, this scenario addresses the needs of supporting AUTOSAR compliance
platform representation. To this end, the following open issues need to be resolved.

Feature model navigation versus different point of view and identification of attributes and
stereotypes to cover incremental decomposition of elements (CompositeSoftware )

Timing Requirement and EndToEndTiming with FunctionAnalysis EFeatures for safety
aspect

Variability mechanism overall different point of view and feature navigation
(VaribilitytEntitityPoint extension)

Communication frame packaging during and before design analysis (seen as an
architecture constraint from initial OEM architecture)

This scenario should be considered as a requirement for ATESST results. The Autosar connection
is the most important part, but no demonstration may be needed.

Basic activities and process

This scenario consists of five major activities as listed below.
Activity_1: Analyzing and Managing Original Requirements (set of requirement reviewed);

Activity 2: Building Technical Solutions, including
- determining code configuration for diversity purpose (version configuration and data set
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configuration) <General code configuration>

- determining code generation and configuration for platform environment <Target specific code
generation and configuration>

- defining allocation of logical cluster/tasks for integration <Allocation Design>

- performing configuration management

- linking and Locating (tool impacts)

- writing test case for SW parts <Testing Design>

Activity_3: Verifying and validating Technical Solutions, including
- code reviewing
- verifying coding rules
- verifying platform integration (compliance AUTOSAR for example)
- verifying integration (link and locate) including diversity of component configuration
- measuring resource utilization (RAM, ROM, CPU timing)

- performing unitary test (reuse of pattern from modeling) or proof via formal verification
(prospective)

- performing scheduling and timing requirement validation (and WCET calculation: prospective)
- Performing early validation / integration on PC virtual platform (prospective)

Activity_4: Releasing and Delivering Technical Solutions
Activity 5: Configuration and Change Management

The process starts with the software developers reviewing the given requirements (i.e., activity 1)
together with systems and hardware engineers, such as with respect to feasibility,
appropriateness, and relevance. After completing the requirement analysis, the software
developers carry out the design in terms of code configuration, allocation, and scheduling (i.e.,
activity_2) and then evaluate the solutions with respect to coding quality, platform integration, and
resource utilization (i.e., activity 3). The two activities are performed iteratively until all the
requirements are satisfied by the solutions. In parallel with the technical activities, a management
activity (i.e., activity_5) is performed to provide necessary configuration and change management
support. The final solutions are made available and transferred to the automotive OEM (i.e.,
activity 4). This process is illustrated in Figure 4.
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Figure 4. A process overview of Function_Implementation.

Product Information Refinement/Transformation Flow

This scenario produces the implementation solutions with information listed below.

Inputs: - Specifications of software including the nonfunctional requirements;
- Generic Platform Specification;

Internal_Infol: - Revised Specifications of software including the nonfunctional requirements;
- Revised Generic Platform Specification;

Internal_Info2: - Instantiation of software components for the given functions;

- Decomposed/refined non-functional software requirements;
- Choice/implementation of platform;

Internal_Info3: - Implementation of data/code versus platform

Internal_Info4: - Creation/validation of OS Logical Cluster
- Creation of implementation details related to Software component (memory allocation ...)
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Internal_Info5:

- Validation results on target of SW component

Outputs:

Software component, software implementation details, link with physical electronic product

- Software component definition;
- Software integration definition

This information flow is illustrated in Figure 5. To determine the implementation solutions, this
scenario first receives a set of specifications defining the desired software functionality and non-
functional properties, together with a specification of the preferred target platform (i.e., Inputs).
These given requirements and constraints are then transformed into revised versions for the
upcoming development work (i.e., Internal_Infol). With the specifications, the software
components for the given functions are then instantiated with logical variables and features
replaced by their implementation specific correspondences (i.e., Internal_Info2). Thereafter, the
design is refined in terms of code level solutions (i.e., Internal_Info3) as well as solutions for the
platform integration (i.e., Internal_Info4). The implementation solutions is then evaluated and
documented (i.e., Internal_Info5). Issues that are of concern during the evaluation include for
example the integration, functionality, platform compliance to AUTOSAR, etc. The solutions in its
release form are given as a set of software component definitions and integration definitions (i.e.,
Outputs).

Product Information Refinement/Transformation Flow

" Thternal oz~ |

Internal_infos:
Refined
SW requirements

Validation on target | |
of SW components

—  nputst 1 Internal_Infol:

SW component

| nternal_infos 1

Il
| | |
| I [ |
SW Specification Revised SW | | | definition
— I | || = -
0OS Logical Clust
| I Py I | = | FEE
| Specification | | || speciicaion | | N Choicemptementation] | Tnternal Info3 - | [Tmpt-Stereotype of | |
ey [ et S | IS [ 0l ] il | ___
1 £~ X | ===—== T I g o | A
S S —_—
: \ 1 x A \ ]
\ U . . . . -\ -
\ / N, Basic Actiities and Prcess 3 I
a .
m&__useg___l____lﬂfﬂws :
o v 1 \
A?jllvny_l{ Analy;l_ngl Activity_2: Building Activity_3: Verifying . I
an Managlng Original of Technical Solutions Technical Solutions
Requirement s . \

Activity_4: Releasing
and Delivering
Technical Solutions

a
Activity_5: Configuration A
and Change Management,

Figure 5. An overview of information flow in Function_Implementation.

Technical and Managerial Techniques

To perform this function implementation scenario, the techniques listed below are considered

necessary.
Techniques for information communication: - Workshop;
- Coding module;

- Document report

Techniques for quality assessment: - Reviewing.
- test : Simulation and test bench ;

- Analysis techniques
Techniques for creating technical solutions: - Coding, Compiler, Linker,...;
Techniques for information management: Configuration management support.

These techniques are used for different engineering activities as illustrated in Figure 6.
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Basic Activities and Process
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Figure 6. An overview of necessary engineering techniques for Function_Implementation

Tool Support

This scenario uses a set of tools for software building and testing, which are listed below and

illustrated in Figure 7.

Tools for information communication:  _ ¢ sgource code

- editor, word

- Unit test with Simulator Rational testBehavioral.

- test case definition via proprietary format (EXCEL, Word)
- dedicated tooling for WCET, Proof (Prospective);

- HW model for virtual HW solution (Prospective);

- Compiler, linker, locater specific to platform
- Source code checker
- Code generator (Prospective)

Tools for quality assessment:

Tools for creating technical solutions:

Tools for information management: - Config Management and Change Management specific tools

Engineering Techniques
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Figure 7. An overview of necessary tool support for Function_Implementation.

2.3.2  Software Design (SV)

Scenario Name:

Software_Design

Source:

Siemens VDO Automotive

Motivation:

Initial composition of a software (sub-)system (Design for code integration and V&V
objective)

Stakeholders:

Software integration responsible

Process context:

Start of Development of a project (basis set up) or major change in the architecture

Product context:

(sub-) system binary software product definition solving implementation issue, source
code module configuration, tools binary generation issues, and platform integration
validation (triggered by quote phase or major change)

Organization context:

Automotive (sub-) system supplier in software division
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This scenario aims to define the composition of a software (sub-)system in terms of software
components and their integration for the purposes of code integration and V&V. It is performed by
the software integration responsible of automotive suppliers at the Project Release phase
(integration software phase) of a project.

Implied ADL Support and Relevance to ATESST

This is a key development scenario supported by variability management. The following support is
expected for future practices.

Architecture description via ADL

integration features of MatLab for V&V purpose as well as Requirements

Formal Verification Model Level.
EAST-ADL is related to this scenario by providing support for modeling of function and
architecture (Middleware, OS, ...) with introduction of binary software attributes in relation with
source code software components and their behavioral model. An implication that this scenario

has is the need of process criteria, such as to Stop system ADL Modeling and go to
Implementation details (Software level and Verification level).

This scenario should be considered as a part of the attest demonstrator.

Basic activities and process

This scenario consists of three major activities as listed below. The design iterates until

satisfactory solutions have been identified.
Activity 1: Requirement Analysis and Management (set of requirement reviewed)

Activity_2: Building of Technical Solution, including the following subactivities
- defining source Code assembly (version configuration and data set configuration only)
- defining allocation of logical cluster/tasks for integration
- Configuration Management
- Linking and Locating (tool impacts)
- Test case integration writing or reuse for SW parts

Activity_3:  verification and validation, including the following subactivities
- Integration review and error detection
- Integration verification (link and locate)
- Platform integration verification (e.g., Integration Platform/Hardware and components)
- resource measurement (RAM, ROM, CPU timing)
- scheduling and timing requirement validation (and WCET calculation : prospective)
- Early validation / integration on PC virtual platform (prospective)

Product Information Refinement/Transformation Flow

With the given requirements and constraints, this scenario produces the software component and

integration definition by consolidating a variety of information as listed below.
Inputs: - Software specification and Software requirement Specification (non functional)
- Generic Platform Specification
- System Product detailed definition and architecture definition (System component actuators
/ sensors; HW product definition and platform, system function).
- Initial software specification and basic design rules (OS policy, platform configuration, driver

priority, ...)

Internal_Infol: Breakdown of non functional software requirements

Internal_Info2: Assembly of source code Instantiation of SoftwareComponent

Internal_Info3: Creation/validation of OS Logical Cluster

Internal_Info4: Configuration of toolset for binary generation

Internal_Info5: Validation of Integration on target of SW component (e.g. : Integration Platform/Hardware and
components)
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Outputs: Software component definition and software integration definition (Software component,
software implementation details, link with physical electronic product)

Technical and Managerial Techniques

To perform this function implementation scenario, a variety of techniques listed below are

considered necessary.
Techniques for information communication : - Workshop;
- Code module;
- Document report
Techniques for quality assessment: - Reviewing.

- test : Integration test ;
- Analysis techniques

Techniques for creating technical solutions: Compiling, linking
Techniques for information management: Configuration Management support
Tool Support
These required tools are listed below.
Tools for information communication: - C source code
- editor, word
Tools for quality assessment: - EXCEL, Word for test case definition via proprietary format

- Prospective : dedicated tooling for WCET, Proof, HW model
for virtual HW solution

Tools for creating technical solutions: - Compiler, linker, locater specific to platform
- Source code checker
Tools for information management: Config Management and Change Management specific tools

2.3.3  Function to Node Allocation (VTEC)

Scenario Name: Function_to_Node_Allocation

Source: Volvo

Motivation: The function allocation is central for modelling a distributed system
Stakeholders: System engineer,

Process context: System analysis, design and implementation

Product context: Product and system/subsystem at the implementation or functional level
Organization context: Engineering department at OEM/Supplier

This scenario aims to define the allocation of functions on a distributed platform at the system
analysis, design, or implementation phase. The product or subsystems under consideration is
normally the implementation design, where the chosen allocation is implemented as tasks and
frames on specific busses and ECUs. Optionally, the allocation can also be considered in terms of
the functional design on analysis level.

Implied ADL Support and Relevance to ATESST

This scenario is relevant to ATESST in the sense that the allocation associations need to be
added to the EAST-ADL support. It remains to be seen how many and on what abstraction levels

This scenario can be used as a criterion for validation or included in the demonstrator.

Basic activities and process

2006-2008 The ATESST Consortium 31 (70)



ATESST D6.1.1 Contract N. 2004-026976

The process starts with the designers identifying the function set, the node set, and the allocation
constraints. Thereafter, the designers decide an optimal allocated solution that meets the
constraints and qualities of concern. The evaluation is supported by analysis and testing activities
(e.g., Section 2.3.4 Task Scheduling (VTEC) and Section 2.3.5 Communication Scheduling
(VTEQ)) and other qualities.

Product Information Refinement/Transformation Flow

Inputs to this scenario include the set of functions to be allocated, the nodes and networks of
target platform, and the allocation constraints that represents the concerns of legacy, supplier
choice, modularization, efficiency, etc. Outputs from this scenario define the locations of functions
on the platform in terms of the corresponding tasks and frames on ECUs and specific busses.

Technical and Managerial Techniques

Modeling and analysis support listed below is considered as key to ensure the success of this
scenario.

Techniques for information communication : N/A
Techniques for quality assessment: Analysis of allocation regarding
- timing,
- performance,
- dependability, etc.
Techniques for creating technical solutions: - Graphical editing of allocation decision,
Techniques for information management: N/A
Tool Support

Modeling and analysis tools are needed for this scenario. One important tool feature to be
improved in ATESST should be: automatic allocation based on optimization criteria.

2.3.4 Task Scheduling (VTEC)

Scenario Name: Task_Scheduling

Source: Volvo

Motivation: Task scheduling is necessary to meet timing constraints of the system
Stakeholders: System engineer, platform SW engineer

Process context: Implementation

Product context: Product and system/subsystem

Organization context: Engineering department at OEM/Supplier

This scenario aims to define the execution schedule of software tasks in order to meet timing
constraints of functions. It is performed by the system engineer and platform SW engineer at the
implementation phase of a product or its subsystems.

Implied ADL Support and Relevance to ATESST

This scenario reflects current practice and is relevant to ATESST in the sense that task scheduling
information, including both requirements (deadlines, rates, etc) and parameters (WCET, priorities,
timing, etc.), has to be supported. One basic requirement is that

the requirements and required parameters need to be separated from parameters that are
only consequences of scheduling.
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This scenario can be used as a criterion for validation or included in the demonstrator.

Basic activities and process

The process starts with the designers identifying the timing constraints, partitioning and allocation
decisions of functions, as well as other constraints of the execution and communication platforms.
Thereafter, the execution schema is synthesized according to task-models defined on the basis of
a scheduling theory/algorithm. The process ends when satisfactory solutions have been identified
after formal verification or testing.

Product Information Refinement/Transformation Flow

Inputs to this scenario include the timing definition of hosted functions (deadlines and rates) and
the (required) execution time of task. Essential information in the execution schema (i.e., Outputs)
includes the definitions of periods or priorities for each task, according to the timing constraints of
its software and data.

Technical and Managerial Techniques

The success of this design scenario relies mainly on schedule synthesis and analysis techniques.

Tool Support

Tool support for schedule synthesis and analysis is considered necessary.

2.3.5 Communication Scheduling (VTEC)

Scenario Name: Communication _Scheduling

Source: Volvo

Motivation: Message scheduling is necessary to meet timing constraints of the system
Stakeholders: System engineer, platform SW engineer

Process context: Implementation

Product context: Product and system/subsystem

Organization context: Engineering department at OEM/Supplier

This scenario aims to schedule communication messages in order to meet timing constraints
during the execution. It is performed by the system engineer and platform SW engineer at the
implementation phase of a product or its subsystems.

Implied ADL Support and Relevance to ATESST

This scenario reflects a current practice and is relevant to ATESST in the sense that message
scheduling information, including both requirements (deadlines, rates, etc) and parameters
(transmission time, message size/bitrate, priorities, timing, etc.), has to be supported. One basic
requirement is that

the requirements and required parameters need to be separated from parameters that are
only consequences of scheduling.

This scenario can be used as a criterion for validation or included in the demonstrator.

Basic activities and process
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This scenario is performed by first identifying the configuration constraints, messages of concern,
and the desired timing of signals/data contained in the messages. Then, the communication
schema is modeled and defined on the basis of a chosen communication infrastructure. The
process ends when satisfactory solutions have been identified after formal verification or testing.

Product Information Refinement/Transformation Flow

To produce the communication schema, important inputs includes the signals/data set to be
communicated and their sizes, rates and deadlines, the senders and receivers of data, and the
characteristics of the communication network such as available speed limitations. The produced
schedule

Technical and Managerial Techniques

The success of this design scenario relies mainly on message schedule synthesis and analysis
techniques.

Tool Support

Tool support for message schedule synthesis and analysis is considered necessary.
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2.4 Implementation Platform Design

Scenarios in this category focus on the design of software and hardware platforms on which the
application functions and software programs execute and communicate.

2.4.1  Platform Design (SV)

Scenario Name: Platform_Design

Source: Siemens VDO Automotive

Motivation: Define (sub-)system platform architecture for new product family definition (modeling
and V&V)

Stakeholders: Software leader with project team of SW, HW, System engineers

Process context: New generic product definition

Product context: (sub-) system generic platform definition of hardware platform features and interfaces
versus system configuration

Organization context: Automotive (sub-)system supplier in software division

This scenario is performed by a project team of SW, HW, System engineers of automotive
suppliers. Being a part of the new generic product definition process (see Section 2.1.3 System
Quote (SV)), it aims to define (sub-) system platform architecture for new product family definition.

Implied ADL Support and Relevance to ATESST

This is a key scenario at the quotation phase that targets the build of platform (AUTOSAR platform
and instance for example). It requires both middleware modeling support and the platform
definitions of AUTOSAR. Currently, the modeling of AUTOSAR is in progress with concept link to
EAST-ADL to be clarified.

This scenario indicates the need of a framework that integrates EAST-ADL and AUTOSAR
platform, e.g., to describe the instantiation of AUTOSAR in specific ECU, as a basis for early
development.

This scenario should be considered for the ATESST demonstrator, but the AUTOSAR IP has to be
resolved.

Basic activities and process

This scenario consists of three major activities as listed below. The design iterates until

satisfactory solutions have been identified.
Activity 1: Requirement Analysis and Management (set of requirement reviewed)

Activity_2: Building of Technical Solution (no modeling today), including the following sub-activities
- Selection of hardware components and ASICs
- Design of hardware digital core and external peripheral (ASICs)
- Design of software Middleware in regards to requirements

Activity_3: Verification of Technical Solution (software Part), including the following sub-activities
- Use case definition for test
- Design review
- Consistency checks (data and control flow) from design view
- Safety Requirement validation (basics concepts)
- Estimation of Performance (RAM, ROM, CPU)
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Product Information Refinement/Transformation Flow

This scenario produces the definitions of HW product and platforms with the information listed
below.

Inputs: - Generic System Requirement Configuration Specification
- Generic Software Requirement Specification
- Generic Hardware Requirement Generic

Internal_Info1l: (Acquisition of Requirement in Specific Tools) Break down of Requirements in regards to
hardware/middleware architecture

Internal_Info2: Design of generic hardware
Internal_Info3: Design of generic middleware

Outputs: Generic Product definition and architecture definition :
- HW product definition (block diagram view), and
- platform definition

Technical and Managerial Techniques

To perform this function design scenario, techniques listed below are considered necessary.
Techniques for information communication: - Workshop.
- Brainstorming

- Analysis report

Techniques for quality assessment: Review.
Checklist
Expertise
test
Techniques for creating technical solutions: Writing Specification

Design hardware
Driver Implementation
Techniques for information management: Requirement and solution management
Documentation
Configuration management support

Tool Support

This scenario uses specific tool (proprietary format) for HW block diagram, list of middleware
functions. By as results of the platform ADL model of the platform would be useful for integration
purpose on ADL model level.

2.4.2 Hardware Design (VTEC)

Scenario Name: Hardware_Design
Source: Volvo
Motivation: To define the hardware with sufficient detail level to support SW development

- HW design is necessary for the EE architecture design: the embedded system relies
on accurate info about the HW

Stakeholders: Hardware Engineer and Systems Engineer of OEM
Process context: System Design

Product context: Product and system/subsystem

Organization context: Engineering department of hardware supplier

This scenario aims to provide accurate definition about the HW platform with sufficient detail level
to support SW development. It is not concerned with the logical design of hardware architecture as
input for detailed ECU design, wire harness design, etc. However, the difference in terms of
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information content can be quite small. For example, the pins and wires connecting ECU and a
sensor have to be modeled for correct driver configuration, interpretation of sensor reading, etc. At
the same time, this is the basis for wire harness design, connector definition, etc. This scenario is
performed by the Hardware Engineer based on systems Engineer requirement selected during
system design phase of a product or its subsystems.

Implied ADL Support and Relevance to ATESST

This scenario reflects a current practice and is highly relevant to ATESST in the sense that
hardware modeling with sufficient detail to support system modeling with allocation, driver SW
configuration, bus scheduling and gatewaying, etc. has to be supported.

This scenario can be used as a criterion for validation or included in the demonstrator.

Basic activities and process

This scenario provides an accurate definition about the HW platform incrementally according to
the inherent structure of the platform and the hierarchy and other characteristics of services that
are of concern for the application SW development.

Product Information Refinement/Transformation Flow

This scenario provides a definition of the hardware with sufficient detail level to support application
SW development with the following inputs:

Rough estimation of functional content, HW constraints and requirements.

Hardware architecture with ECUs, busses, memories, pins, connections, sensors,
actuators,

Technical and Managerial Techniques

Modeling technique for HW description plays an essential role in this scenario.

Tool Support

Graphical modeling tool for editing of hardware is used.

2.4.3 Middleware Definition (VTEC)

Scenario Name: Middleware_Definition
Source: Volvo
Motivation: A precise definition of middleware is necessary to support application development.

- a correct representation of the middleware is necessary for system configuration and
the functional definition

Stakeholders: System software engineer

Process context: System design/implementation

Product context: Product and system/subsystem
Organization context: Engineering department at OEM/Supplier

This scenario aims to provide a precise definition of middleware, which is necessary to support
application development. It is performed by the system software engineer at the system
design/implementation phase of a product or its subsystems.
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Implied ADL Support and Relevance to ATESST

This scenario reflects a future need that is highly relevant to ATESST in the sense modeling of
middleware in ADL is preferred.

This scenario can be used as a criterion for validation or included in the demonstrator.

Basic activities and process

This scenario provides an accurate description of chosen middleware incrementally according to
the inherent hierarchies and classifications of middleware services.

Product Information Refinement/Transformation Flow

This scenario produces the description with a specification of the middleware under consideration.

Technical and Managerial Techniques

Modeling technique is considered essential for this scenario.

Tool Support

Graphical modeling tool is preferred.

2.4.4 Sensor and Actuator integration (VTEC)

Scenario Name: Sensor_and_Actuator_integration

Source: Volvo

Motivation: Modeling of sensors and actuators as parts of the embedded system

Stakeholders: Hardware Engineer, Systems Engineer, Application expert, Software engineer of OEM
Process context: This is done with different level of detail on analysis, design and implementation level.
Product context: Product and system/subsystem

Organization context: Engineering department at OEM.

This scenario aims to model and integrate the sensors and actuators of an embedded system.
Performed on the analysis, design, and implementation level of a product or its subsystems, this
scenario involves the software, hardware, and systems engineers, as well as the application
experts of OEM engineer of OEM.

Implied ADL Support and Relevance to ATESST

This scenario reflects future practice and is relevant to ATESST in the sense that sensor/actuators
must be modeled in the ADL with sufficient detail and with appropriate structure to support
integration on different levels.

This scenario can be used as a criterion for validation or included in the demonstrator.

Basic activities and process

This scenario is done with different level of detail on analysis, design and implementation level.
Basically, the sensor/actuator-related entities are defined with increasing level of details on lower
abstraction levels. It proceeds by first gathering information about the inputs and outputs defined
at the functional design (see Section 2.2.2 Behavior Definition (VTEC)), and then investigating
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appropriate solutions available either within the organization or from the suppliers and developing
new ones when necessary.

Product Information Refinement/Transformation Flow

This scenario has a refinement flow with information listed below.

Inputs: Information about functional input and output.

Internal_info:  Mappings of the functional needs on the analysis level onto definitions of sensors and
actuators.

Outputs: - Definition of actuator/sensor, its control/interpretation algorithms, its interface in SW
(drivers) and HW (electronic components), its pinning and connections to ECU pins,
etc.

- The sensor/actuator HW, control SW, driver SW, interface electronics,
pinning/connection definition.

Technical and Managerial Techniques

Modeling support is essential for this scenario.
Tool Support
It is preferred that the modeling tools have the following two usability features.
Providing graphical support for editing of hardware and functional architecture.
Providing easy navigation between the different entities related to the same sensor,

consistency checks on the properties on the related sensor elements (signal resolution,
etc.)

2.4.5 HMI Specification (VTEC)

Scenario Name: HMI_Specification

Source: Volvo

Motivation: HMI devices are similar to sensors and actuators, but needs special attention because
of their special properties.

Stakeholders: Hardware Engineer, Systems Engineer, Application expert, Software engineer

Process context: System Design

Product context: Product and system/subsystem

Organization context: Engineering department at OEM/Supplier

This scenario aims to specify HMI devices by defining sensors and actuators and related
algorithms. It is performed during system design, involving system engineers, software engineers,
HW engineers, and application experts.

Implied ADL Support and Relevance to ATESST

This scenario mainly describes future needs. It is relevant to ATESST in the sense that EAST ADL
must support modeling of HMI functions and devices.

This scenario can be used as a criterion for validation and probably included in the demonstration.

Basic activities and process
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This design scenario is performed incrementally with increasing levels of detail ranging from
behavior specification, to application SW design, and to design of HW platform and system
software.

Product Information Refinement/Transformation Flow

Inputs to the design include HMI needs, functional needs on the analysis level, and other
constraints. The generated HMI specification, which is about defining sensors and actuators and
related algorithms for HMI, provides the definitions of sensor/actuator HW, control SW, driver SW,
interface electronics, and pinning/connection.

Technical and Managerial Techniques

Important techniques for the HMI design include modeling/language support for describing SW
and HW solutions, formal techniques for behavior specification and generation of test cases, and
methods for consistency checks on the properties of the related sensor elements (signal
resolution, etc.).

Tool Support
The following tool features are considered necessary.
Graphical support for editing of hardware and functional architecture.
Support for easy navigation between the different entities related to the same sensor,

Graphical support for validation
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2.5 Quality Centric Design

Scenarios in this category focus on the nonfunctional quality aspects (e.g., timing and
dependability) of a product by defining/tuning the parameters or creating dedicated solutions. The
design can have different levels of detail, ranging from application functions, to application
software, and to the hardware platform.

2.5.1 Timing Definition (VTEC)

Scenario Name: Timing_Definition
Source: Volvo
Motivation: Deadlines, rates, delays offsets and synchronism are necessary for schedule definition,

simulation, correct external interaction, etc. It is fundamental in a real-time system

System engineer, platform SW engineer, application SW engineer, domain expert,

Stakeholders: control engineer

Process context: System analysis, design and implementation
Product context: Product and system/subsystem
Organization context: Engineering department at OEM/Supplier

This is a fundamental scenario in the development of real-time systems. It aims to provide a set of
timing information in terms of deadlines, rates, delays offsets and synchronism for schedule
definition, simulation, correct external interaction, etc. It is performed by software engineers at the
system analysis phase, involving system engineers, domain experts, and control engineers.

Implied ADL Support and Relevance to ATESST

This scenario mainly describes future needs. It is relevant to ATESST in the sense that timing
requirements needs to be supported by the ADL.

This scenario can be used as a criterion for validation and probably included in the demonstration.

Basic activities and process

This scenario provides the timing information incrementally by deriving timing requirements from
the control design and the implementation constraints from the performances and architectural
properties of the target platforms.

Product Information Refinement/Transformation Flow

This scenario provides timing definition in terms of deadlines, rates, delays offsets and
synchronism (i.e., outputs) based on the information of requirements, algorithms, and the
architecture/structure (i.e., inputs).

Technical and Managerial Techniques

Modeling techniques and analysis techniques for basic consistency checks of timing definitions are
considered essential for this scenario.

Tool Support
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Graphical modeling tool with consistency check is preferred.

2.5.2  Definition of Redundancy (VTEC)

Scenario Name: Definition_of Redundancy

Source: Volvo

Motivation: Redundancy is necessary to reach sufficient dependability/safety (which is central for
ATESST)

Stakeholders: System engineer, software engineer, hw engineer

Process context: System analysis, design and implementation

Product context: Product and system/subsystem

Organization context: Engineering department at OEM/Supplier

This scenario aims to design the redundancy of a product or its subsystems, which is a
mechanism necessary for ensuring the dependability or safety. It is performed during system
analysis, design, and implementation, involving system engineers, software engineers, and HW
engineers.

Implied ADL Support and Relevance to ATESST

This scenario mainly describes future needs. It is relevant to ATESST in the sense that the
language needs to be able to distinguish between multiple entities for base functionality and for
redundancy. Moreover, traceability support to dependability requirements needs to be available.
This scenario can be used as a criterion for validation and probably included in the demonstration.

Basic activities and process

Major activities for design of redundancy include: requirement analysis, error modeling, design of
analytical or implementation-level redundancies, and verification.

Product Information Refinement/Transformation Flow

Output from this scenario is a new system model/design with the redundancy of functions and data
as well as redundant computation or communication. The required inputs include a system model
without redundancy, dependability requirements, and additional constraints and requirements.

Technical and Managerial Techniqgues

Necessary techniques for the design of redundancy include formal modeling and analysis
methods, dependability theories and architectural patterns.

Tool Support

Graphical editing of system is considered as an important tool feature.

2.5.3 Constructing Feature Dependencies (TUB)

Scenario Name: Constructing_Feature_Dependencies

Source: TUB
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Motivation: To integrate and manage the dependencies of features due to the underlying solutions
in a single view.

(1) detect modeling mistakes;

(2) avoid infeasible feature-selections

(3) Currently, the dependencies described above are spread across many different
development artifacts.

Stakeholders: mainly Function developers (OEM) ; system architect (OEM)
Process context: mainly system integration
Product context: set of selectable features of a vehicle feature model; dependencies between features

not (yet) described

Organization context: OEM

This scenario aims to integrate and manage the dependencies of features spreading across many
different development artifacts in a single view and hence to detect modeling mistakes and to
avoid infeasible feature-selections. It is mainly performed by the function developers and system
architect of OEM during early integration based on model view, after a set of selectable vehicle
features have been defined.

Implied ADL Support and Relevance to ATESST

This is an important future scenario. It is highly related to EAST-ADL and addresses the need of
refining the relationships between VFM and other artifacts.

Basic activities and process

Major activities include: identifying the assignment of features to product instances, deriving and
describing the feature dependencies.

Product Information Refinement/Transformation Flow

This scenario establishes the needs/excludes-dependencies between features with an information

flow as listed below.
Inputs: - the FAA-description (with its dependencies)
- the mapping between VFM-features and FAA-components

An understanding, which FAA-dependencies should show up as VFM-dependencies

Internal_Infol: Derived the needs/excludes-relations between the VFM-features. Same can be done with
artifacts below FAA.

Internal_Info2: Derived information on dependencies between variants from a multitude of
heterogeneous artifacts to the VFM

Outputs: Establishment of needs/excludes-dependencies between features (which form a basis for
minimizing number of infeasible feature selections — “infeasible”: impossible to implement
in a given architecture due to contradicting dependencies on the FAA level and below)

Technical and Managerial Techniques

Key techniques for this scenario include language/modeling support for tracing the refinements
and assignments of features as well as for managing and reasoning about the consistency of
different information. In particular, there should be dedicated support for specific types of artifacts.

(Construction could be done for the complete model or — as a check — on an a case-by-case basis
for one particular user-requested feature-selection)

Tool Support
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If a method can be found, then a tool to “upward“ map FAA-dependencies to VFM-dependencies
or at least a tool to check, whether a given selection of VFM-features is consistent with the
modeled VFM-feature-dependencies (or for artifacts below FAA correspondingly) is considered
necessary.

2.5.4  Variability Management (TUB)

Scenario Name: Variability_Management
Source: TUB
Motivation: Variability is one of the key sources of the enormous complexity of automotive e/e-

systems and it is difficult to manage and maintain. At the same time, a concise
Variability Management technique can facilitate (or sometimes even enable) reuse.
- Introduce as few variations as possible (to reduce complexity, cost, etc.) ;

- introduce enough variations to provide a broad product range (i.e. the products are
sufficiently distinctive when compared to one another).

Stakeholders: Marketing, Management, Engineers (both OEM and Supplier)

Process context: Mainly early phases of development, e.g. on specification level (as described in Scen.
LSpecification of Components with partial use of Design concepts®) ; but information is
used also in later phases (design, implementation and test)

Product context: all subsystems, etc.

Organization context: both OEM and Supplier

This scenario aims to manage and maintain different kinds of variability within automotive E/E-
systems in a central place for the reasons of complexity control and reuse. It is mainly performed
at early phases of product development by marketing, management, or engineering persons.

Implied ADL Support and Relevance to ATESST

This is an important future scenario. It is highly related to EAST-ADL and indicates the need of
several improvements, including

refinement of vehicle feature model ;

refinement of FAA ;

refinement of relation between vehicle feature model to other abstraction levels.
It can possibly be used for validating the ATESST results.

Basic activities and process

Key activities include: describing the basic functionality of concern, identifying and reasoning about
variation points, and making the dependencies visible in a central place without redundantly
defining them

Product Information Refinement/Transformation Flow

Using a description of basic functionality (from management, marketing, etc.) as the input, this
scenario produces the following outputs:

Document the variations (introduced in a suitable way for reusing this documentation
throughout the development process).

2006-2008 The ATESST Consortium 44 (70)



ATESST D6.1.1 Contract N. 2004-026976

Detailed definition of what variants are offered and what functionality (Features) they
provide and how variability is realized.

Technical and Managerial Techniqgues

Feature modeling is considered as the key technique for this scenario.

Tool Support

Feature editor with analysis capabilities is necessary.
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2.6 System Integration

Scenarios in this category focus on final system integration in which the application design and
platform solutions are put together.

2.6.1 System Composition (SV)

Scenario Name: System_Composition

Source: Siemens VDO Automotive

Motivation: Composition of function for a (sub-)system (Model integration and V&V objective)

Stakeholders: System integration responsible

Process context: Specification freeze for Project Release phase (integration specification phase)

Product context: Composition of (sub-)system based on integration of function for validation of design
validation purpose (sensor and actuator component, platform features, function
features)

Organization context: Automotive (sub-)system supplier in system division

This scenario aims to determine the composition of functions within a (sub-)system for model
integration and V&V objective. It is performed at the integration specification phase by the
software integration responsible of automotive (sub-)system suppliers.

Implied ADL Support and Relevance to ATESST

This is an important scenario but more driven by AUTOSAR today. It is expected that architecture
description via ADL will be supported in future practices.

Important item is that dynamic aspect and integration properties have to be verified. Timing
requirement and dynamic change in the architecture have to be ensured in a context of integration
and this new system composition.

In respect to EAST-ADL, the AUTOSAR platform compliance is important (but IP need to be
considered).

This scenario can be used as a requirement for project results.

Basic activities and process

This scenario consists of three major activities as listed below. The design iterates until

satisfactory solutions have been found.
Activity_1: Requirement Analysis and Management (set of requirement reviewed)

Activity _2:  Building of Technical Solution, including the following sub-activities
- Reuse of reference architecture defined in design step
- Configuration of new function to integrate with detailed modules
- Scheduling definition
- Identification of integration/function test case to be executed

Activity_3:  Verification and validation, including the following sub-activities
- Data Flow Interface check
- Consistency of Data and control Flow (historical data) via scheduling policy
- Integration verification (functional impact)
- Safety Requirement validation (critical reaction test scenario, Fault Tree Analysis scenario, ...)
- Timing performance valuation (Dead Line respect)
- Resource Estimation (RAM, ROM, CPU)

2006-2008 The ATESST Consortium 46 (70)



ATESST D6.1.1 Contract N. 2004-026976

Product Information Refinement/Transformation Flow

With the given requirements and constraints, this scenario produces the detailed system product
and architecture definition and a software specification based on a variety of information as listed
below.
Inputs: - System Requirement Specification (OEMs and all stakeholders)
- System Product definition and architecture definition (System component selection actuators
/ sensors; HW product definition (block diagram view) and platform selection, system function

selection)
Internal_Info1l: Mapping of requirements in regards to standard architecture
Internal_Info2: Introduction of new function
Internal_Info3: Instantiation of SoftwareComponent
Internal_Info4: Creation/validation of OS Logical Cluster
Internal_Info5: Validation of system integration on specification (or model)
Internal_Info6: Creation of full specification for Software integration
Outputs: - System Product detailed definition and architecture definition (System component actuators

/ sensors; HW product definition and platform , system function ).
- (Creation of) software specification

Technical and Managerial Techniques

To perform this function implementation scenario, a variety of techniques listed below are

considered necessary.
Techniques for information communication : - Workshop;
- analysis report

- software specification list

Techniques for quality assessment: Reviewing
Checklist
Expertise.

Techniques for creating technical solutions: Selection and configuration of existing
solution t

Techniques for information management: configuration management support
documentation

Tool Support

Specific tool (proprietary format) for package definition is used, but ADL model with features
(component composition) and configuration via variability mechanism is expected to allow verifying
dynamic integration properties on ADL model view.

2.6.2 Software Composition (SV)

Scenario Name: Software_Composition

Source: Siemens VDO Automotive

Motivation: composition of a software (sub-)system (Code integration and V&V objective)
Stakeholders: Software integration responsible

Process context: Project Release phase (integration software phase)

Product context: (sub-) system software product generation and platform integration validation
Organization context: Automotive (sub-)system supplier in software division

This scenario aims to define the initial composition of a software (sub-)system for the purposes of
code integration and V&V. It is performed by the software integration responsible of automotive
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suppliers at the Start of Development of a project (basis set up, triggered by quote phase) or in the
case of major changes in the architecture.

Implied ADL Support and Relevance to ATESST

This is an important scenario but more driven by AUTOSAR today. It is expected that architecture
description via ADL will be supported in future practices. To this end, the AUTOSAR platform
compliance is important (but IP need to be considered).

This scenario can be used as a requirement for project results (but no demonstration needed).

Basic activities and process

This scenario consists of three major activities as listed below. The design iterates until

satisfactory solutions have been identified.
Activity_1: Requirement Analysis and Management (set of requirement reviewed)

Activity 2: Building of Technical Solution, including the following sub-activities
- source Code assembly (version configuration and data set configuration only)
- Configuration Management
- Link and Locate (tool impacts)
- Test case integration writing or reuse for SW parts

Activity_3:  Verification and validation, including the following sub-activities
- Integration review (lint message)
- scheduling and timing requirement validation (and WCET calculation : prospective)
- Integration verification (link and locate)
- Platform integration verification (e.g. : Integration Platform/Hardware and components)
- resource measurement (RAM, ROM, CPU timing)
- Non regression test

Product Information Refinement/Transformation Flow

This scenario produces the definitions of software components and their integrations, as well as
some initial software binaries using the information listed below.
Inputs: - Software specification and Software requirement Specification (non functional)
- SV Generic Platform Specification
- System Product detailed definition and architecture definition (System component actuators /
sensors; HW product definition and platform , system function ).
- (Creation of) initial software specification
Internal_Info1l: Breakdown of non functional software requirements
Internal_Info2: Assembly of source code Instantiation of SoftwareComponent (no code generation)
Internal_Info3: Validation of OS Logical Cluster

Internal_Info4: Validation of Integration on target of SW component (e.g. : Integration Platform/Hardware and
components)

Outputs: - Software component definition and software integration definition (Software component,
software implementation details, link with physical electronic product)
- Creation of initial software binary file for (sub-)system

Technical and Managerial Techniques

To perform this function implementation scenario, a variety of techniques listed below are
considered necessary.

Techniques for information communication : - Workshop;

- Code module;

- Document report
Techniques for quality assessment: - Reviewing.

- test : Integration test ;
- Analysis techniques

Techniques for creating technical solutions: Compiling, Linking, Locating techniques
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Techniques for information management: Configuration Management support
Tool Support
The required tools for this scenario are listed below.
Tools for information communication: - C source code
- editor, WORD
Tools for quality assessment: - EXCEL, Word for test case definition via proprietary format

- Prospective : dedicated tooling for WCET, Proof, HW model
for virtual HW solution

Tools for creating technical solutions: - Compiler, linker, locater specific to platform
- Source code checker
Tools for information management: Config Management and Change Management specific tools

2.6.3 HW-SW Integration (VTEC)

Scenario Name: HW-SW_ Integration

Source: Volvo

Motivation: To configure the application and middleware/platform software for a specific hardware
platform. HW-SW integration is error prone but is suitable for automation.

Stakeholders: System software engineer, hardware engineer, system engineer

Process context: System design/implementation

Product context: Product and system/subsystem

Organization context: Engineering department at OEM/Supplier

This scenario aims to integrate application software and the underlying middleware/platform
software for a specific hardware for a product or its subsystems. Performed at the system design
or implementation phase, this scenario involves system software engineers, hardware engineers,
and system engineers.

Implied ADL Support and Relevance to ATESST

This scenario reflects current practices and some future needs. It is highly relevant to ATESST in
the sense that sufficient information should be contained in the SW and HW models to allow the
integration in a smooth and automatic way. Further, any integration design choices has to be
possible to document.

This scenario can be used as a criterion for validation or included in the demonstrator.

Basic activities and process

This scenario proceeds by first identifying the specifications (see also e.g., Section 2.3.2 Software
Design (SV), Section 2.4.2 Hardware Design (VTEC), and Section 2.4.3 Middleware Definition
(VTECQ)), and then determining the configuration solutions. During the process, all configuration
information are properly managed and documented.

Product Information Refinement/Transformation Flow

This scenario produces the HW-SW integration solution in terms of configurations of application
and middleware/platform software on the target hardware platform the following inputs: application
and platform SW information, HW architecture, ECU details, and bus communication detalils.

With the given Technical and Managerial Technigues
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Modeling and documentation techniques are considered essential for this scenario.

Tool Support

It is desired that the tools support automatic configuration of software based on system model,
e.g. hardware information, SW services used, sensors and actuators included, etc.

2.6.4 Code Generation (VTEC)

Scenario Name: Code_Generation

Source: Volvo

Motivation: Automatic Code generation saves time and yields more consistent, error-free code
compared to manual coding

Stakeholders: Software engineer

Process context: System implementation

Product context: Product and system/subsystem

Organization context: Engineering department at OEM/Supplier

This scenario aims to promote the process efficiency of product development through automatic
code generation. It is performed by software engineers during system implementation for a
product or its subsystems.

Implied ADL Support and Relevance to ATESST

This scenario reflects current practices in many domains. Possible code generation support of
EAST-ADL includes various types of transformations, ranging from vehicle level to analysis level,
from analysis to design, from design to implementation. However, the tool support issue is
considered less important for ATESST. Instead, the EAST-ADL can provide a basis for managing
code generation files and configurations and for specifying the behaviors for code generation.

This scenario can be used as a criterion for validation and probably included in the demonstration.

Basic activities and process

An automatic code generation process starts by providing a specification of application behavior,
structure, and implantation constraints in a higher level language/model. Thereafter, the
specification is transformed to software code for a HW platform through parsing, compiling,
linking, and locating in one or several steps.

Product Information Refinement/Transformation Flow

Important inputs for code generation normally include high level behavior definition and constraints
on target behaviors (e.g. the C code).

Technical and Managerial Techniques

A modeling/language with precise semantics with respect to behaviors and implementation is the
key enabling technique.

Tool Support

Important tool features include support for configuration management and support for debugging.
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2.7 Verification and Validation

Scenarios in this category focus on the verification and validation tasks, aiming to assess the
degree of satisfactions of functional or nonfunctional requirements provided by a given solution.

2.7.1 Behavioral Validation (VTEC)

Scenario Name: Behavioral_Validation

Source: Volvo

Motivation: The behavior of defined functions and features has to be validated regarding its
intended use and expectations. It is necessary to set the right requirements.

Stakeholders: Hardware Engineer, Systems Engineer, Application expert, Software engineer

Process context: System Design

Product context: Product and systems/subsystems

Organization context: OEM and supplier control and domain experts

This scenario aims to validate the behaviors of predefined functions and features. It involves the
hardware engineers, systems engineers, application expert, and software engineers.

Implied ADL Support and Relevance to ATESST

This scenario is relevant to ATESST, but the underlying scenarios like RCP (see Section 2.7.2
Definition of Environment Models (VTEC)), HIL (see Section 2.7.5 HW in the loop simulation
(VTECQC)), and simulation (see Section 2.7.2 Simulation (VTEC)) provide more direct implications on
the needed supported.

This scenario can be used as a criterion for validation and possibly included in the demonstrator.

Basic activities and process

The behavior validation proceeds by first modeling the functions of concern and then performing
analysis or test of the behaviors with respect to the requirements.

Product Information Refinement/Transformation Flow

Important inputs to the validation process include a preliminary representation of the function or
system to validate (preferably it should be executable). The validation outputs are captured as
edits in the model. When the given requirements are not met by the solutions, a validation may
result in adjustments of system/function representation, requirements, etc.

Technical and Managerial Technigues

Essential techniques for the scenario include visualization, simulation, RCP and HIL (see separate
scenarios), and report reviewing.

Tool Support

Tools for the validation task includes simulation tools, modeling and visualization tools, and RCP
and HIL tools. The ability of being able to easily navigation among models is considered as an
important feature.
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2.7.2  Simulation (VTEC)

Scenario Name: Simulation

Source: Volvo

Motivation: Simulation is a powerful way of understanding the current model, detect faults and
perform various fault injections and tests

Stakeholders: Control engineer, system engineer, hardware engineer, application SW engineer

Process context: System development, system validation, system verification

Product context: Product and system/subsystem

Organization context: Engineering department at OEM/Supplier

This is a generic scenario aiming to support comprehension, verification and validation, as well as
testing and debugging of a product or its subsystems. It is performed by control engineer, system
engineer, hardware engineer, application SW engineer during system design as well as system
verification and validation.

Implied ADL Support and Relevance to ATESST

This scenario reflects current practices and future needs. It is relevant to ATESST in the sense
that executable behavioral definitions are normally desired.

This scenario can be used as a criterion for validation and potentially included in the demonstrator.

Basic activities and process

This scenario proceeds by modeling the dynamic environment () and the application, defining the
test scenarios, and performing the simulation and results evaluation.

Product Information Refinement/Transformation Flow

To evaluate the functionality as specified in the system models by simulation, the following inputs
are necessary:

environment models with suitable levels of detail corresponding to selected functionalities.
behavioural definition with suitable level of detalil

Technical and Managerial Techniques

Key techniques for the scenario include modeling support for representations of a dynamic
environment and application behaviors, and testing support for generating test scenarios.

Tool Support

Besides the modeling tools, testing tool with features like automatic generation of test scenarios
and automated testing is preferred.

2.7.3 Definition of Environment Models (VTEC)

Scenario Name: Definition_of_environment_models
Source: Volvo
Motivation: Verify the FDA/PM/HWA, was the system built right?
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- System Engineers (providing interfaces and requirements),

Stakeholders: - SW/HW Designers (providing a system fulfilling the requested requirements,
performing tests)

Process context: Design

Product context: Product and system/subsystem

Organization context: Engineering department at OEM/Supplier

This scenario aims to support the verifications of a product or its subsystems with respect to the
external environment. Performed at the system design phase, this scenario involves system
engineers (providing interfaces and requirements) and SW/HW designers (providing a system
fulfilling the requested requirements, performing tests).

Relevance to ATESST

This scenario reflects current practices and future needs. It is highly relevant to ATESST in the
sense that environment models need to be supported in the ADL. Possibly, different behavioral
models are needed depending on use. The abstraction levels should probably share these
models, but there may be models of different detail level. Also, vehicle and environment
configurations may affect the environment models.

This scenario can be used as a criterion for validation or included in the demonstrator.

Basic activities and process

The process is characterized by environment modeling and system testing activities. It proceeds
by first receiving the specifications of environmental interfaces and requirements (e.g., the
accuracy and details of environmental behavior and information), defining appropriate environment
models and test cases, and then performing the test.

Product Information Refinement/Transformation Flow

Inputs to this scenario include the specifications of system features and other requirements (i.e.,
Vehicle Feature Model with requirements) and the specifications of implementation design and
platform (i.e., Functional Design Architecture/Platform Model/Hardware Architecture). Outputs
from this scenario include the environment models including traceability link between different view
and components. It shall also highlight and solve integration error due to wrong variability usage
via consistency checks on the system.

Technical and Managerial Techniques

Modeling and V&V techniques are essential for this scenario.

Tool Support

The Tool developed shall allow viewing UML profile dedicated for testing. It shall perform
verification and validation in respect to test objectives defined in the profile on a dedicated
package.

2.7.4 Rapid Prototyping of Control Functions (VTEC)

Scenario Name: Rapid_Pttyp_of_CtrlFunc

Source: Volvo

Motivation: Rapid prototyping has a wide scope and is a tool for making the development process
more efficient. Active safety, for example, is an automotive area given much attention.
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Stakeholders: Control and software engineers of OEM

Process context: Rapid prototyping of control functionality <in a> Incremental development of
functionality in rapid steps, performed on some given hardware, i.e. a modified
production car.

Product context: Prototypes of control functions

Organization context: Engineering department at OEM or Supplier

This scenario aims to support efficient development of control functionality in an approach
characterized by incremental development and early verification. It is performed by control and
software engineers.

Implied ADL Support and Relevance to ATESST

This scenario reflects current practices, where the tool support for sensor and actuator integration
is still poor. It is highly relevant to ATESST in the sense that the integration of EAST-ADL system
models into RCP environments must be secured.

This scenario can be used for validating the analysis support and design models w.r.t. RCP.

Basic activities and process

This scenario proceeds by first developing the functional design prototypes or obtaining the
mature function design, integrating them with the prototyping hardware platform and target vehicle
context, and then evaluating the control performance.

Product Information Refinement/Transformation Flow

This scenario shall allow gateway between RCP system and EAST-ADL model for control

performance evaluation in the context of the whole system modeled.
Inputs: - Description of functional structure.
- Information of resource availability: memory consumption and end to end response
times. <some given hardware, i.e. a modified production car.>
- Management of version and results.

Internal_Info: A prototypical or mature function design, validated in its target context

Outputs: Function evaluated.

Technical and Managerial Techniques

One key technique for this scenario is the support for managing the rapid-prototype process.

Tool Support

Current practices rely on the tool chain of Matlab/Simulink and rapid-prototyping platforms (e.qg.,
dSpace)

275 HWin theloop simulation (VTEC)

Scenario Name: HIL_Simulation
Source: Volvo
Motivation: HIL is a first integration test of distributed functionality using target hardware. It is a tool

for making the development process of functionalities more efficient.

Stakeholders: - Control engineer, system engineer, hardware engineer, driver developer of OEM.
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- Systems engineer of OEM will receive the test results.

Process context: Systems integration testing

Product context: distributed functionality on target hardware (note: HIL also relevant for single ECU
testing)

Organization context: OEM & Supplier control engineers, domain experts

This scenario aims to support efficient development of functionality by providing the first
integration test of distributed functionality on the target hardware. It is a part of systems integration
testing, involving mainly control engineers and hardware engineers. It is a further refinement of the
rapid-prototyping test (see Section 2.7.2 Definition of Environment Models (VTEC))

Implied ADL Support and Relevance to ATESST

This scenario reflects a current practice. It is highly relevant to ATESST in the sense that the
relation to environment model and sensors and actuators represented in the ADL must support
HIL.

This scenario can be used as a criterion for validation and possibly included in the demonstrator.

Basic activities and process

This scenario proceeds by first receiving the environment model (see Section 2.7.3 Definition of
Environment Models (VTEC)) and test requirements, and then defining the test scenarios, building
up the HIL setup. Thereafter, it performs the test and the evaluation of test results. Since special
I/O is typically to interface the simulator, one major sub-activity during the HIL setup is to design
hardware interface between emulator and target system and to design alternative device drivers. A
reasonable simplification is to temporarily redesign 1/0 and device drivers for the HIL integration
test.

Product Information Refinement/Transformation Flow

This test scenario uses and generates information for a product or its subsystems as listed below.
Inputs: - A model of the environment corresponding to selected functionalities (modeled at a suitable
level of detail.)
- Test (requirements) specifications

Internal_Info: Test scenarios and automated testing.

Special I/0 solutions
- hardware interface between emulator and target system.
- alternative device drivers.

Outputs: Test results of functionality as implemented on target system.
- Fulfillment of tests (yes/no, ...)

Technical and Managerial Techniques

For HIL testing, the modeling and design techniques are necessary for the following objectives.

representing the environment corresponding to selected functionalities at a suitable level of
detail.

Design of special I/O, hardware interfaces between emulator and target system, and
device drivers.

Generation of test scenarios and test cases.
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Tool Support

For the HIL testing, tool support for modeling of a dynamic environment and assessing the test
results is considered necessary. In particular, it is desired that the process can be automated with
respect to the test case generation and the testing itself.

2.7.6 Interface Validation (VTEC)

Scenario Name: Interface_Validation

Source: Volvo

Motivation: Interface compliance is critical for correct architecture composition
Stakeholders: System Designer/Architect, Supplier vs. OEM

Process context: System Design

Product context: Product and system/subsystem

Organization context: Engineering department at OEM/Supplier

This scenario aims to control the compliance of interfaces, which is critical for correct architecture
composition. It is performed at the system design phase for a product or its subsystems by the
system designer/architect.

Implied ADL Support and Relevance to ATESST

This scenario reflects future needs. In current practices, interface validation is not done
systematically. It is highly relevant to ATESST in the sense that the supported interface definition
and semantics must be clear enough to validate semantics. This may include value and time
domain and perhaps other attributes such as safety or visibility.

This scenario can be used as a criterion for validation and possibly included in the demonstrator.

Basic activities and process

This scenario consists of three major activities as listed below.
Activity_1: Modeling of component interface,

Activity_2: automatic consistency check of connected ports,

Activity_3: completeness check

Product Information Refinement/Transformation Flow

The analysis focuses on the system structure and the data exchange between system
components. Assuming a signal-based interface, the check of consistency requires the following
information of it:

data type (unit, range, resolution, accuracy, etc.)

timing (frequency, age, etc.)

subject/interpretation (unanomuous identification of the signal based on identifier and short
description)

Protocol/behavior: (any low-level interaction needed to exchange data. The “high-level”
behavior in the sending and receiving component are part of the system validation)
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Technical and Managerial Techniques

Modeling and information management support, as well as techniques for defining the consistency
rules, are considered important for this scenario.

Tool Support

Automatic consistency check is desired.

2.7.7 Formal Verification of Properties (VTEC)

Scenario Name: Formal_Verification_of_Properties

Source: Volvo

Motivation: To support early quality assessment of solutions using models
Stakeholders: Software engineer

Process context: System Analysis

Product context: Product and system/subsystem

Organization context: Engineering department at OEM/Supplier

This is a generic scenario aiming to evaluate the static and dynamic properties behaviors/logics of
various functions and features using formal models and analysis techniques. It is performed by
software engineers at the system analysis phase.

Implied ADL Support and Relevance to ATESST

This scenario mainly describes future needs. It is relevant to ATESST in the sense that the
behavioural definition and semantics, composition rules, description of requirements, etc. need to
comply with formal verification needs.

This scenario can be used as a criterion for validation, depending on to which extent formal
verification is supported.

Basic activities and process

The verification process includes two major activities: 1. modeling the solutions according to the
chosen formalism, and 2. defining the cases of analysis or test.

Product Information Refinement/Transformation Flow

This scenario provides verification of static and dynamic properties of the system with the following
inputs:

Requirements.
Behavioral definition with precise semantics for the verification of system dynamics.
Structural definition with precise semantics for the verification of system static properties.

Technical and Managerial Techniques

Essential techniques for this scenario are the available formalisms of various types and modeling
support.
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Tool Support

Automatic verification and support for playback and traces are considered as necessary tool
features.
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2.8 Management and Documentation Support

Scenarios in this category focus on management tasks that support the technical design with
resource planning, documentation, and coordination of issue resolution.

2.8.1 Function Oriented Assignment of Responsibilities on Specification Level (DC)

Scenario Name: Function_Oriented_Assignment_of _Responsibilities_on_Spec_Level
Source: DaimlerChrysler
Motivation: The motivations are better handling of reuse of existing functionalities and better

exploitation and planning of hardware resources.

- Traditionally, persons in charge and teams are assigned to hardware-subsystems. But
this is only possible, if the hardware architecture (i.e. how the system will be broken
down to ECUs) is already defined.

- However, it is desirable to be able to assign the responsibility for abstract functions
(analysis functions in EAST terms) no matter whether they will be implemented in a
single hardware sub-system or spread across many different hardware sub-systems
(,function oriented development").

- Mainly Function developers (OEM) ; others: system architect (OEM),

Stakeholders: - Implementers (Supplier)

Process context: ECU-Development
Product context: Detailed system specification (in EAST terms: FAA) ; closely connected to feature level
Organization context: Development and integration of car functionalities

This scenario assigns design and testing responsibilities to engineering teams according to
functional subsystems without making (detailed) design decisions. The aim is to provide a better
handling of reuse of existing functionalities and better exploitation and planning of hardware
resources. It is performed at the ECU-development stage with detailed system specification (in
EAST terms: FAA) by the function developers and system architects of OEM.

Implied ADL Support and Relevance to ATESST

This scenario represents an approach to modeling and managing of product responsibilities, which
is currently being evaluated.

EAST-ADL can be used to support this scenario by documenting responsibilities of functions or
features in a Vehicle Model.

This scenario should serve as a validation of project results.

Basic activities and process

This scenario consists of two major activities: 1. defining functions regardless of their
(HW/platform) deployment, and 2. specifying the responsible person/team for every function.

Product Information Refinement/Transformation Flow

The scenario has the following information.
Inputs: - Description of responsible persons/teams
- Descriptions of subsystems (i.e., functions) with a clear separation of abstract functions on
specification level and software functions and hardware components on design / implementation
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level
Internal_Info1l: Definition of Function-Responsibility
Internal_Info2: Definition of Inter-function dependencies
Internal_Info3: Definition of ECU-Responsibilities

Outputs: Assignment of responsibility for specification and testing of sub-systems without making
(detailed) design decisions

Technical and Managerial Techniques

Modeling support for representing abstract functions is considered as the most important
technique for this scenario. To this end, the EAST-ADL® FFA model is currently chosen.

Tool Support

This scenario currently uses MS EXCEL and MS Word for information communication and
documentation. An editor for abstract functions (in EAST terms: FAA) is also used.

2.8.2 Creating Requirement Specification Document (DC)

Scenario Name: Creating_Requirement_Specification_Document

Source: DaimlerChrysler

Motivation: Misleading / insufficient requirement specifications and high number of iterations for
settling on requirements cause higher costs and time to market.

Stakeholders: - OEM;
- Supplier

Process context: Creation of requirement specification document

Product context: Requirement

Organization context: ECU-Development in Automotive supplier (exclusive or OEM)

This scenario aims to improve the quality of requirement specifications by detecting and removing
potential problems — such as mistakes and insufficient specifications — and hence forms a basis
for efficient product development. It is performed at the requirement specification phase of system
development, involving both OEM and suppliers.

Implied ADL Support and Relevance to ATESST

This scenario reflects partly the real world today (which is based on Excel, Word documents). The
vision is having more formal exchange mechanisms between OEM and suppliers. The
improvements can be done using EAST-ADL for explicit modeling of function and architecture via
details of Component Software and Behavioral Entities, with Requirement and Verification and
Validation Entities.

This scenario should serve as a validation of ATESST project results. It would then cover most
aspects of requirements development and specification between OEM and supplier except the
validation, verification, and prototyping.

Basic activities and process

This scenario consists of four activities as listed below.

Activity 1: Analyzing Requirements.
Activity 2: Discussing existing solutions and reusing them.
Activity_3: Calculating cost and planning.
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Activity 4: Documenting.

The process starts with the OEM and supplies capturing and assessing some original requirement
statements (i.e., activity_1). Thereafter, the requirement statements are analyzed and traded off
by taking existing solutions into consideration (i.e., activity_2), such as regarding to the feasibility,
testability, and reusability, and then evaluated with respect to the cost (i.e., activity_3). In parallel
with these two activities, the requirements specification document is produced by the documenting
activity (i.e., activity_4). These three activities iterates until a satisfactory solution concept is
agreed between these two stakeholders. This process is illustrated in Figure 8.

Basic Activities and Process
Iterate to refine specification and define alternatives

Activity_2: Discussing Activity_3: )
existing solutions and Calculalingcost
reusing them
= Activity_4: /
\ Documenting .
. E : L/

Activity_1: Analyzing
Original Requirement
Statements

5 N\ .
. N\ yZ
I Performs \/Perfor ms
Automotive OEM Automotive supplier

Figure 8. A process overview of Creating_Requirement_Specification_Document.

Information Refinement/Transformation Flow

With the given customer requirements, this scenario produces the requirements specification

document by consolidating a variety of information listed below.
Inputs: - Customer requirements.
- Formal and non-formal system specification — ADL model, system descriptions.

Internal_Infol:  From OEM
- Revised customer requirements.

Internal_Info2:  From OEM
- Specifications of high level functionalities (features) of product and their deployment on ECUs.
- (Optional)_Partial specification of implementation constraints (e.g. a particular Micro-Controller
or technology to be used).

Internal_Info3:  From Supplier
- specifications of the implementation solutions for the functionalities and the needed
technological resources (e.g. choice of memory, Micro-Controller etc.).

Outputs: Requirements specification document

To generate the requirements specification document, this scenario first receives the statements
of customer needs and the specifications of overall systems (i.e., Inputs). The original requirement
statements are then transformed into revised versions (i.e., Internal_Infol) on the basis of the
overall system specifications. With the system specifications and the revised customer
requirements including test criteria, specifications of high level functionalities (features) of product
and their deployment on ECUs (i.e., Internal_Info2) are provided by the OEM, possibly together
with a partial specification of implementation constraints and preferences (e.g. a particular Micro-
Controller or technology to be used). Based on these OEM decisions, specifications of the
implementation solutions as well as necessary technological resources (i.e., Internal_Info3. such
as choice of memory, sensors and actuators, Micro-Controller etc.) are then provided by the
automotive suppliers. The requirement specifications in their final form are finally released as the
requirements specification document (i.e., Outputs). This information flow is illustrated in Figure 9.
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Figure 9. An overview of information flow in Creating_Requirement_Specification_Document.

Technical and Managerial Techniques

One central issue in this requirement specification scenario is concerned with the choice of
appropriate hardware including sensors, actuators, architectural design of software. Often existing
concepts and technologies are reused for producing a new system. However, sometimes it is
necessary to prove new concepts concerning costs, development time, etc. via prototyping. Such
a prototype can be an executable model, software, or hardware. To ensure the success, a variety
of techniques listed below are considered necessary.

Techniques for information communication : requirements analysis
Techniques for quality assessment: - requirements analysis and break down
- Prototyping
- Simulation
Techniques for creating technical solutions: - Architectural design of software.
- Choice of appropriate hardware.
Techniques for information management: Documentation

These techniques are used for different engineering activities as illustrated in Figure 10.

Basic Activities and Process

Activity_2: Discussin Activity_3: I >
existing solutions and Calculating_cost
reusing them |

Activity_1: Analyzing
Original Requirement
Statements

I I . Activity_4: |
Documenting

I /
: AR AV E— S e g—————— 1
I . R4 1
. 2y I . I

Enables EnablesL Engineering Ted1n|ques J_ Enables

R

——— i ="
Enables | Archnectural de5|gr| | | Prototyping | Enablesl I AnaIyS|s |
requirements ana|y3|s DOCumemmg | |
Choice of Simulation | _‘eCh”'que | |
appropriate HW

Figure 10. An overview of techniques for Creating_Requirement_Specification_Document.

Tool Support

In order to apply the above mentioned techniques successfully, a set of tools is considered

necessary. These tools are listed below.
Tools for information communication : N/A

Tools for quality assessment: - Matlab/Simulink;
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- RapidPrototyping Platforms (such as dSpace)

Tools for creating technical Solutions: - Matlab/Simulink;
Tools for information management: - MS Excel;
- MS Word.

-- Requirement manager tools (e.g. Doors, etc..)

Figure 11 provides an overview of these tools in relation to the engineering techniques.

Engineering Techniques

— r
| Archnectural de5|gn Prototyping | | Ana|ys|s |
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| Choice of I Simulation | technlque I
appropriate HW
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Engineering Tools
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|
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Platforms I | |
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Figure 11. An overview of necessary tools for Creating_Requirement_Specification_Document.

2.8.3 Communication between Companies/Departments (VTEC)

Scenario Name: Communication_between_Companies/Departments

Source: Volvo

Motivation: To provide suppliers with complete picture, utilize provided solutions in model

Stakeholders: Designers (receiving subsets of the requirements and interface model), System
Engineers (providing subsets of the model)

Process context: Product and system/subsystem

Product context: Product and system/subsystem

Organization context: Engineering department at OEM and suppliers.

This is a generic scenario aiming to support cross-enterprise information exchange with modeling
for a product or its subsystems. It involves designers (receiving subsets of the requirements and
interface model) and system engineers (providing subsets of the model).

Implied ADL Support and Relevance to ATESST

This scenario reflects current practices and some future needs. It is highly relevant to ATESST but
does not provide any specific implications on the language. The reason for this is that the
abstraction levels of the model, and the proper system documentation on each level is in itself a
good basis for information exchange. Possibly, some kind of view support is necessary as well as
user rights. The latter aspects may be tool specific, though.

This scenario can be used as a criterion for validation and probably included in the demonstration.

Basic activities and process

Central activities of this scenario include model-creations by both OEM and suppliers and the
model-exchange between these partners.

Product Information Refinement/Transformation Flow
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The models of OEM describe requirements on HW, platform, and functionality in terms of black-
boxes. The models of suppliers describe the sub-requirements and the HW and platform solutions
to be delivered.

Technical and Managerial Techniqgues

Modeling techniques for describing and relating the hierarchical requirements and solutions with
multiple views is considered important.

Tool Support

Multi-viewed modeling support should be a key feature.

2.8.4 Model Integration (VTEC)

Scenario Name: Model_Integration
Source: Volvo
Motivation: There will probably be domain-specific tools that are more suitable than the generic

ADL. In this case the relation between the external models and the system model has to
be well-defined.

Stakeholders: Software engineer

Process context: System Design

Product context: Product and system/subsystem
Organization context: Engineering department at OEM/Supplier

This is a generic scenario aiming to define the relationships between some external models and a
system model under the assumption that there will probably be domain-specific tools that are more
suitable than the generic ADL. It is performed by software engineers at the system design phase
for a product or its subsystems.

Implied ADL Support and Relevance to ATESST

This is largely a future scenario. It is relevant to ATESST in the sense that Links to external tools
and models must be included in a language.

This scenario can be used as a criterion for validation and probably included in the demonstration.

Basic activities and process

The model integration is carried out by investigating the models to be integrated, defining the
transformation rules, and implementing the mappings in tools.

Product Information Refinement/Transformation Flow

Inputs to the model integration are system models in external tools, such as Simulink or Ascet.
Outputs include the transformation rules and an integration solution for such external models in
the ADL context.

Technical and Managerial Techniques

Necessary techniques for the model integration include supports for defining and reasoning about
the transformations as well as for accessing and exchanging information in models.
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Tool Support

Important tool features includes the ability to navigate between models and the ability to perform
consistency checks on interfaces, etc.
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(Plausible) Requirements Derived from the Scenarios

With the captured engineering scenarios, a set of generic requirements and sub-requirements on
the need ADL feature and tool support is derived. These requirements are listed in Table 3.

Table 3. A list of the requirements and sub-requirements and the source scenarios.

Requirement Source Scenario
R1 The ADL should support the description of OEM_and_HW/SW_Supplier;
product requirements. Extending_Product_Specifications;

System_Quote; System_Design;
Definition_of_Functions; Function_lmplementation;
Software_Design;
Communication_between_Companies/Departments;
Platform_Design; System_Composition
Software_Composition;
Creating_Requirement_Specification_Document

R1.4 The ADL shall support analysis of requirements. System_Quote; System_Design;
Function_Design; Definition_of_Functions;

Function_to_Node_Allocation; Timing_Definition;
Creating_Requirement_Specification_Document.

R1.5 The ADL shall support breakdown of requirements System_Quote; System_Design;
with traceability links Function_Design;

R2 The ADL should support the description of overall | OEM_and_HW/SW_Supplier;
product architecture. Extending_Product_Specifications;

System_Quote; System_Design;
Function_Design; Platform_Design;
Sensor_and_Actuator_integration;
HMI_Specification;
Creating_Requirement_Specification_Document

R2.1 The ADL shall allow interface matching checks OEM_and_HW/SW_Supplier; System_Quote;
(consistency) System_Design; Function_Design;
Definition_of_Functions; Platform_Design;
Constructing_Feature_Dependencies;
Interface_Validation;

R2.2 The ADL shall allow interface packing via OEM_and_HW/SW_Supplier: System_Quote;
communication protocol & electrical interface System_Design; Function_Design;

(extension of interface checks capability) Communication Scheduling.

R3 The ADL should support system dynamics.
R3.1 The ADL shall support description of functions, Behavior_Definition;
including the definitions, the interfaces, and the
composition.
R3.2 The ADL shall support subsystem behaviors in Behavior_Definition;
various levels of detail.
R3.3 The ADL shall support executable behavioral Behavioral_Validation; Simulation;
definitions.
R3.4 The ADL shall have behavior descriptions (including Formal_Verification_of_Properties;
the behavioral definition and semantics, composition
rules, description of requirements, etc.) that are in
conformance with formal verification needs
R3.5 The ADL must provide interface definitions and Interface_Validation;

semantics that are clear enough to validate
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semantics, which may include value and time domain
and perhaps other attributes such as safety or
visibility.

R4 The ADL shall support environment models in Behavioral_Validation;
different levels of details. Definition_of_Environment_Models;
R4.1 The ADL shall provide HIL compatible representations | Behavioral_Validation; HIL_Simulation.
of the relationships between environment model and
sensors & actuators.
RS The ADL shall provide explicit timing information. | Timing_Definition; System_Quote;
System_Design; Function_Design;
R5.1 The ADL shall support end-to-end timing System_Quote; System_Design;
specification. Function_Design;
R5.2 The ADL shall support timing information for task Task_Scheduling;
scheduling with a separation between requirements
and required parameters for task scheduling.
R5.3 The ADL shall support timing information for message | Communication_Scheduling;
scheduling with a separation between requirements
and required parameters
R6 The ADL needs to be able to distinguish between | Definition_of Redundancy;
multiple entities for base functionality and for
redundancy.
R7 The ADL and tools shall provide (dedicated view Extending_Product_Specifications;
for) Version & variants handling support. Variability_ Management; System_Quote;
System_Design; Function_Design;
System_Composition.
R8 The ADL and tools shall support V&V purpose
Rs.1 The ADL and tools shall support formal verification on | Function_Design; Software_Design;
model level Behavior_Definition;
Formal_Verification_of Properties
R8.2 The ADL and tools shall support Performance System_Quote; System_Design;
estimation (RAM, ROM, CPU) with different precision | Fynction_Design; Function_to_Node_Allocation
in correlation with models details . - -
Rapid_Pttyp _of CtrlFunc.
R8.3 The ADL and tools shall support scheduling System_Design; Function_Design;
verification versus timing requirement and platform Function_Implementation; Software_Design;
scheduling policy. LT . - .
Function_to_Node_Allocation; Task_Scheduling;
System_Composition; Software_Composition.
R8.4 The ADL and tools shall support timing requirement Function_Design; Function_Implementation;
verification. Software_Design; Function_to_Node_Allocation;
Task_Scheduling; Timing_Definition;
Software _Composition
R8.5 The ADL and tools shall support model simulation Behavior_Definition; Definition_of_Functions;
Simulation.
R8.6 The ADL and tools shall secure the integration of Behavioral_Validation; Rapid_Pttyp_of CtrlFunc
EAST-ADL system models into RCP environments. Function_Design; Definition_of Functions;
Creating_Requirement_Specification_Document.
R8.7 The ADL and tools should support safety analysis Extending_Product_Specifications;
(FMEA, FTA) Function_Design.
R8.8 The ADL and tools shall support test case and test Function_Design; Function_Implementation;
document generation Software_Design; Platform_Design;
Software_Composition.
R9

The ADL shall support hardware models with
sufficient detail to support system modeling with
allocation, driver SW configuration, bus

Hardware_Design; System_Design;
Function_Design; Platform_Design;
Sensor_and_Actuator_integration;
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scheduling and gatewaying, etc. has to be
supported.

HMI_Specification; HW-SW_Integration

R9.1 The ADL shall support modeling of sensor/actuators System_Quote; System_Design;
with sufficient detail and with appropriate structure to Sensor_and_Actuator_integration.
support integration on different levels. - - -
R9.2 The ADL shall provide sufficient information about the | OEM_and_HW/SW_Supplier; System_Quote;
design and configuration of communication networks System_Design;
(e.g., CAN, LIN, MOST)
R10 The ADL shall support modeling of middleware. Middleware_Definition; System_Design.
R10.1 The ADL shall have compliance or integration with Function_Design; Function_Implementation;
AUTOSAR platform/middleware representation. System_Composition; Software_Design;
Platform_Design; Software Composition
R11 The ADL shall contain sufficient information in the | HW-SW_Integration; Hardware_Design
SW and HW models to allow HW-SW integration in
a smooth and automatic way.
R12 The ADL should support cross-aspect/domain
mapping and traceability.
Riz1 The ADL shall support allocation associations. Function_to_Node_Allocation;
R12.2 The ADL shall have well-defined (traceability) Constructing_Feature_Dependencies;
relationships between VFM and other artifacts
R13 The ADL and tools shall provide adequate
management support for the product information
and work organization.
R13.1 The ADL and tools shall provide a basis for managing | Code_Generation; Function_Design;
code generation files and configurations and for Behavior_Definition; Function_Implementation;
specifying the behaviors for code generation - . -
Software_Composition
R13.2 The ADL and tools shall support library management | System_Quote; System_Design;
concept (set of model of model composition) and Function_Design; System_Composition
project space working page (building of system Function_Oriented_Assignment_of Responsibilities
configuration)
on_Spec_Level
R13.3 The ADL shall provide sufficient information for Function_Oriented_Assignment_of_Responsibilities
documenting responsibilities of functions or features _on_Spec_Level;
in a Vehicle Model
R14 The ADL and tools shall have the ability to link Model_Integration; OEM_and_HW/SW_Supplier;
to/with external tools and models.
R14.1 The ADL and tools shall support the integration OEM_and_HW/SW_Supplier; Function_Design;
MatlLab features and direct transformation. Software_Design;
Creating_Requirement_Specification_Document.
R14.2 The ADL and tools shall support the integration of OEM_and_HW/SW_Supplier;
important network design and test tools (like CANoe,)
R14.3 The ADL and tools shall be connected to System_Quote; System_Design;
configuration management environment Function_Design; Platform_Design;
System_Composition.
R14.4 The ADL and tools shall be connected to requirement | System_Quote; System_Design.
management tool (Doors, ...) Function_Design; Platform_Design;
Creating_Requirement_Specification_Document.
R15 The ADL and tools shall have adequate usability
support.
R15.1

The ADL and tools shall allow upward and backward
navigation in different point of (VFM, FAA, ...) and
composition

System_Quote; System_Design;
Function_Design; Definition_of_Functions;
Function_Implementation; Software_Design;
Software_Composition.
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R15.2 The ADL and tools shall support graphical edition of Behavior_Definition; Definition_of_Functions;
the models Function_to_Node_Allocation
R16 The ADL and tools shall provide adequate
documentation support.
R16.1 The ADL and tools shall support Reverse Extending_Product_Specifications;
document/engineering
R16.2 The ADL and tools shall support open solution for System_Quote; System_Design;
document generation Function_Design; Platform_Design;
System_Composition;
Creating_Requirement_Specification_Document
R16.3 The ADL and tools shall support design document Function_Design; Function_lmplementation;
generation Software_Design; Platform_Design;
Software _Composition.
R17

The ADL and tools shall support more formal
exchange mechanisms between OEM and suppliers

Creating_Requirement_Specification_Document;

It is expected that more precise requirements will be derived from these generic requirements
based on more detailed scenario description after a voting of their importance and relevance by all
project partners.
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4 Contribution to overall ATESST objectives

In the context of ATESST, the captured scenarios describe possible current or future usages of
the ADL as well as the methods and tools. These scenarios will be used for

eliciting requirements for WP2-5

identifying the coverage and efficiency of existing solutions during the project,
Evaluating and validating new solutions of WP2-4 results

Reflecting experience of industrial practice

Theses scenarios will be refined for the task 6.2 in order to define case study scenario for
evaluation of ATESST results and new methodology developed in the engineering WPX.

Furthermore, requirement list part of this document will be updated during ATESST project

duration, in order to update them versus state of art survey associated to WPx engineering
activities. These results will be attached to task 6.3 and D6.3.3 delivery report
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