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Disclaimer
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work requires a license to such intellectual property rights.
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may be utilized or reproduced, in any form or by any means, without permission in
writing from the publisher.

The work has been developed for automotive applications only. It has neither been
developed, nor tested for non-automotive applications.

The word AUTOSAR and the AUTOSAR logo are registered trademarks.
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1 Introduction

1.1 Objective

AUTOSAR requires a common technical approach for some steps of system develop-
ment. This approach is called the AUTOSAR methodology. This document defines
and describes this AUTOSAR methodology. It covers all major steps of the develop-
ment of a system with AUTOSAR: from the definition of the Virtual Functional
Bus to the generation of an ECU executable.

The requirements for the methodology are defined in the document [1].

1.2 Document Conventions

This document follows a list of document conventions, which are described in the fol-
lowing.

Technical terms of AUTOSAR are typeset in mono spaced font, e.g. ECU. As a general
rule, plural forms of technical terms are created by adding "s" to the singular form, e.g.
ECUS.

This document contains specification items in textual form that are distinguished from
the rest of the text by a unique numerical ID, a headline, and the actual text starting after
the | character and terminated by the | character. The conventions for requirements
traceability follow [TPS_STDT_00080], see Standardization Template ([2]).

1.3 Scope

[TR_METH_01003] Scope of the AUTOSAR methodology | The AUTOSAR method-
ology is not a complete process description, but rather aggregates the various elements
of AUTOSAR and shows how they are brought together to develop a complete system.
Sample aggregations are provided as Use Cases in Chapter 2. |(RS_METH_00006)

[TR_METH_01004] Support for various stakeholders by the AUTOSAR method-
ology | The structure of the methodology was designed to help cover the needs of
various AUTOSAR stakeholders:

e Organizations: Methodology is modeled in a modular format to allow organiza-
tions to tailor it and combine the Methodology within their own internal processes,
while identifying points where they interact with other organizations.

e Engineers: Methodology is scoped to allow engineers of various roles quickly find
AUTOSAR information that is relevant to their specific needs.
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e Tool Vendors: Methodology provides a common language to share among all
AUTOSAR members and a common expectation of what capabilities tools should
support.

|(RS_METH_00018, RS_METH_00056)

[TR_METH_01005] Restrictions of AUTOSAR methodology | Furthermore, the
methodology does not prescribe a precise order in which activities should be carried
out. The methodology is a mere work-product flow: it defines the dependencies of
activities on work-products. This means that when the information specified in the
methodology is available, an activity can be carried out to produce the output work-
products. The set of activities is described in Chapter 3.

This restriction implies that the AUTOSAR methodology does not define an overall
time-line and does not define how and when iterations are carried out. For example
during system and design, the same activity (namely configuring the system) will be
carried out repeatedly with various levels of precision. There will be a first rough”
configuration and a final "precise” configuration which might depend on the feedback
from the actual configuration or even implementation of Ecus. How and when such
refinement steps are to be carried out is NOT defined in the methodology. |()

The referenced deliverables AUTOSAR TR InteroperabilityOfAutosarTools is set to sta-
tus obsolete in release 4.4.0.

1.4 Overview

[TR_METH_01000] Domains of the AUTOSAR methodology | The AUTOSAR
methodology is structured into several domains of development:

e Virtual Functional Bus
e System
e Software Component

Basic Software

e ECU

These domains are depicted in the methodology overview workflow Figure 2.9. |
(RS_METH 00018, RS_METH_00032)

[TR_METH_01001] AUTOSAR methodology assets | For each domain, relevant
Work Product, Task, Role, and Tool elements are defined (see chapter 3). In
addition, there are elements that are common for all domains (see 3.1). |()

[TR_METH_01002] AUTOSAR methodology use cases | Use cases (see chapter 2)
show how these standard reusable elements are applied to support real-world devel-
opment. The Overall View (see chapter 2.1) provides an end to end view on the typical
use cases of all domains. | (RS_METH_00018, RS_METH_00056)
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1.5 Methodology Concepts

[TR_METH_01006] General AUTOSAR methodology concepts | The AUTOSAR
methodology defines activities' performed by roles that create work products as gen-
eral reusable method patterns. The reusable method pattern elements are described
in the methodology library elements section (cf. section 1.5.1). The methodology also
describes sample process patterns of typical use cases considered for the creation of
AUTOSAR work products. The patterns use process elements that are described in
the use case elements section (cf. section 1.5.2).

The definitions and the figures are made according to the Software Process Engineer-
ing Meta-Model Specification [3]. The symbols are taken from the Enterprise Architect
modeling tool. |(RS_METH_00018, RS_METH_00056)

1.5.1 Methodology Library Elements

[TR_METH_01007] Methodology Library [ The Methodology Library (see
chapter 3) defines the Methodology Library Elements of every method pattern
such as Roles, Tasks, and Work Product Definitions. |(RS_METH _00018)

[TR_METH_01008] Methodology Library Element | A Methodology Li-
brary Element contains a description of the element to define its purpose in the
methodology and thus provides the basic contents of the AUTOSAR methodology. The
Methodology Library Elements are used for the description of the related devel-
opment processes. These Methodology Library Elements can been seen as a
standard. |()

[TR_METH _01009] Relation of Methodology Library and Methodology Li-
brary Element to the SPEM meta model [ The Methodology Library and
the Methodology Library Elements correspond to the Method Content and
Method Content Elements in the SPEM meta model [3]. |()

[TR_METH_01010] Overview of Methodology Library Elements | Methodol-
ogy Library Elements comprise:

e Task Definition (section 1.5.1.1)
e Work Product Definition (section 1.5.1.2)
e Role Definition (section 1.5.1.3)
e Tool Definition (section 1.5.1.4)

e Guidance (section 1.5.1.5)?

'The RS_Methodology document uses the term “Activity” when addressing process elements in gen-
eral. In this document the atomic process elements are called “Tasks”, whereas an “Activity” is used to
organize tasks and to define processes.

2The Guidance is currently not used in the AUTOSAR Methodology. It may be used in future docu-
ments.
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|(RS_METH_00042)

The element symbols are shown in Figure 1.1.

>

Task Definition

Role Definition

Tool Definition

11 1 1
Work Product Deliverablel Guidance

Definition
(Artifact)
Figure 1.1: Symbols of AUTOSAR Methodology Library Elements

[TR_METH_01028] Usage of tables | Beside the graphical visualization of the differ-
ent SPEM diagrams, tables are used to specify and describe the model elements in
detail. |()

[TR_METH_01113] Usage of hyperlinks | Beside the conventional references to
chapters, figures and sections the AUTOSAR methodology document utilizes hyper-
links to the used SPEM elements. These hyperlinks are used across the text and
within the tables. Using the hyperlinks the reader can quickly navigate to the related
elements such as Tasks, Activities, Roles, Work Products and Tools. |()

1.5.1.1 Task Definition

[TR_METH_01011] Task Definition | According to the SPEM meta model, a
Task Definition is an assignable unit of work that is being performed by specific
Roles. The duration of a task is generally a few hours to a few days. Tasks usually
generate one or more work products. Each Task is associated to input and output
Work Products. Inputs are differentiated in mandatory and optional inputs. A Task
is used as one element among others to define a Process. |()

[TR_METH_01012] Task semantics | A Task has a clear purpose in which the per-
forming roles achieve a well defined goal. It provides complete step-by-step explana-
tions of doing all the work that needs to be done to achieve this goal. This description
is completely independent of when in a process lifecycle the work would actually be
done. It does not describe when what work is being done, but describes all the work
that gets done. | (RS_METH_00056)
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[TR_METH_01013] Task usage [ When a Task will be used in a development pro-
cess, it provides the information which pieces of the Task will actually be performed at
any particular point in time. This assumes that the Task will be performed in the pro-
cess over and over again, but each time with a slightly different emphasis on different
steps or aspects of the task description [3].

For the AUTOSAR Methodology, a Task is a reusable element that is used across
multiple methodology use cases. A Task is associated to at least one performing
Role and may have several additional performers. Tasks use Tools to achieve their
outputs. Optional performers and optional input and outputs to the task are described
by the relationship’s multiplicity. | (RS_METH_00042)

An overview of the Task as it is used in this document is given in Figure 1.2.

Role
Definition
«performs» Tool
«used Definition
tool»
[r— «input» «output» 0.* =
= O * |
Task
Work Product Definition \2NorkProduct
1
Figure 1.2: Task Definition Overview
1.5.1.1.1 Task Definition Tables
Task Definition Task
Package Location in the MetaModel package
Brief Description Short description
Description Detailed description
Relation Type Related Element Mul. | Note
Performed by Which Roles per- | Opt | Description of the specific role needed
form the Task or
not
Consumes What is consumed | Mult | Explanation on why this Element is
by the task needed.
Produces What is produced | Mult | Explanation on why this Element is
by the task needed.
In/out What is produced | Mult | Explanation on why this Element is
and consumed by needed.
the task
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Relation Type Related Element Mul. | Note
Used tool Tool used for that | Mult
Task

Table 1.1: Task

1.5.1.2 Work Product Definition

[TR_METH_01014] Work Product Definition [ According to the SPEM meta
model, a Work Product Definition is used, modified, and produced by Tasks
(i.e. atask input and output). Work Products are in most cases tangible work prod-
ucts consumed, produced, or modified by Tasks. They may serve as a basis for
defining reusable assets. A Work Product can be related to other work products by
a kind of nesting relationship, but work products shall not have circular references with
other work products. |()

[TR_METH_01015] Relationship between Roles and Work Products | Roles
use Work Products to perform Tasks and produce Work Products in the course
of performing the Tasks. Work Products are in the responsibility of the associated
Roles, thereby also defining a set of skills the performing Role should have. Even
though one Role might own a specific type of Work Product, other Roles can still
use the Work Product for their work, and update them [3]. |()

A Work Product can be of type Artifact orDeliverable:

e [TR_METH_01017] Artifact Definition [ Artifact: Atangible work Prod-
uct that is consumed, produced, or modified by one or more Tasks. Artifacts
may be composed of other Artifacts and may serve as a basis for defining
reusable assets [3]. |()

[TR_METH_01018] Kinds of Artifacts | For the AUTOSAR Methodology, typ-
ical kinds of artifacts are:

AUTOSAR XML
— Source Code
— Object Code
— Executable
— Text
For more details see chapter 3.1.1. |(RS_METH_00015)

[TR_METH_01019] Properties of Artifacts | At a high level, an artifact is rep-
resented as a single conceptual file. As a rule of thumb, the AUTOSAR Method-
ology will distinguish artifacts that have most of the following properties:

— Separate versioning is needed

— A dedicated life cycle has to be cared for
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— Different exchange requirements need to be fulfilled

— Change in responsible roles

— Change in multiplicities

— Change in physical representation or format

— One of the products may be a separate deliverable to another party

— Separation of standardized from non-standardized parts
|(RS_METH_00016)

[TR_METH_01020] Relationship between Artifacts and meta-model ele-
ments | To express a relationship between artifacts of the methodology model
and any AUTOSAR meta-model element, a relationship with the stereotype «at-
pUseMetaModelElement» is used to express this "dependency”. For AUTOSAR
meta-model elements that are not directly related to methodology elements,
there is usually an indirect relationship via a related meta-model element. The
methodology can thus focus on the main elements of the meta-model. |()

e [TR_METH_01021] Deliverable Definition | Deliverable: Used to pre-
define typical or recommended content in the form of Work Products that
would be packaged for delivery. Deliverables are used to represent an output
from a process that has value, material or otherwise, to a client, customer, or
other stakeholder. |(RS_METH_00018)

[TR_METH_01022] Aggregation of Work Products [ A Deliverable iS a
Work Product that aggregates other Work Products. The Method Con-
tent maintains pre-configured potential Deliverables [3]. For the AUTOSAR
Methodology, the aggregation relationship is used to indicate which Wwork Prod-
ucts are contained in a deliverable. |(RS_METH_00018)

PackageableElement

ARPackage::ARElement Work Product

Definition

o
T

N
«AtpUseMetaModelElement»
\
\

«aggregation»

\

!

Artifact Deliverable2

Figure 1.3: Work Product Definition Overview
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1.5.1.2.1 Work Product Kind Tables

Category Work Product Kind

(Work Product Kind)

Package Location in the MetaModel package
Brief Description Short Description

Description Detailed Description

Table 1.2: Work Product Kind

1.5.1.2.2 Artifact Definition Tables

Artifact Artifact name

Package Location in the MetaModel package

Brief Description Short Description.

Description Detailed Description

Kind Work Product Kind

Extended by Artifacts which extend this Artifact

Extends Artifacts which are extended by this Artifact

Relation Type Related Element Mul. | Note

Aggregated by To which Deliver- | Mult | Description of the context of the
able is it aggre- Aggregation.
gated

In/out Which task is pro- | Mult | Description of the context of the Work
ducing and con- Product production and consumption.
suming the Work
Product

Produced by Which task is pro- | Mult | Description of the context of the Work
ducing the Work Product production.
Product

Consumed by Which task is con- | Mult | Description of the context of the Work
suming the Work Product consumption.
Product

Use meta model element | MetamodelElement | Mult
Relationship

Table 1.3: Artifact name

1.5.1.2.3 Deliverable Definition Tables

It is the same structure of table as the Work Product, only the Aggregation is not the
same as it can aggregate other Work Products Or Deliverables.




AUTOSAR

Deliverable Deliverable

Package Location in the MetaModel package

Brief Description Short Description.

Description Detailed Description

Kind Work Product Kind

Extended by Deliverables which extend this Deliverable

Extends Deliverables which are extended by this Deliverable

Relation Type Related Element Mul. | Note

Aggregates Which Work | Mult
Products are
aggregated to it

Aggregated by To which Deliver- | Mult | Description of the context of the
able is it aggre- Aggregation.
gated

In/out Which task is pro- | Mult | Description of the Context of production
ducing and con- and consumption.
suming the deliver-
able

Produced by Which task is pro- | Mult | Description of the context of the
ducing the deliver- production.
able

Consumed by Which task is con- | Mult | Description of the context of the
suming the deliver- consumption.
able

Use meta model element | MetamodelElement | Mult
Relationship

Table 1.4: Deliverable

1.5.1.3 Role Definition

[TR_METH_01023] Role Definition | According to the SPEM meta model, Role
Definitions define responsibilities of an individual or a set of individuals and thereby
define a set of related skills, competencies, and qualifications needed to perform a
Task. A Role can be filled by one person or multiple people, one person may fill
several Roles. Each Role performs Tasks. |()

[TR_METH_01024] Role assignment | Roles are not individuals or resources. Indi-
vidual members of the development organization will wear different hats, or perform dif-
ferent Roles. The mapping from individual to Role, usually performed by the project
manager when planning and staffing a project, allows different individuals to act as
several different Roles, and for a Role to be taken by several individuals [3].

In the AUTOSAR Methodology, a Role also assigns the responsibility of a Task and
defines optional performers. Performers that are responsible for e.g. a Task have
a multiplicity of 1 for the relationship to the Task, optional performers have optional
multiplicity assigned. Role Definitions are usually generic and still provide suffi-
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cient level of detail for managers to organize a team. Examples of Roles are "System
Engineer”, "Safety Engineer”, or "Software Developer”. | (RS_METH_00056)

RoleDefinition
«performs»

«performs»

Task Definition
Figure 1.4: Role Definition Overview

1.5.1.3.1 Role Definition Tables

RoleDefinition
(optional performer)

1.5.1.4 Tool Definition

Role Role
Package Meta-model Package Name
Brief Description Short Description.
Description Detailed Description.
Relation Type Related Element Mul. | Note
Performs In which task the | Mult
performer is acting
Table 1.5: Role

[TR_METH_01025] Tool Definition [ According to the SPEM meta model, Tool
Definitions can be used to specify a tool’s participation in a Task. A Tool Defi-
nition describes the capabilities of a CASE tool, general purpose tool, or any other
automation unit that supports the associated Roles in performing the work defined by
a Task. A Tool can identify a resource as useful, recommended, or necessary for a
task’s completion. A Tool can also be used to manage one or more Work Products

[3].

The AUTOSAR Methodology uses the Tool Definition todescribe AUTOSAR spe-
cific (e.g. Software Component Contract Generator) and other general Tools (e.g.
Compilers). The relationship of a Tool to a Task shows which Tools a Role will
need to perform the Task. | (RS_METH_00066, RS_METH_00042)
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«used tool»

Task Definition
Tool Definition

Figure 1.5: Tool Definition Overview

1.5.1.4.1 Tool Definition Tables

Tool Tool
Package Meta-model Package name
Brief Description Short Description
Description Detailed Description
Kind
Relation Type Related Element Mul. | Note
Used Task where the tool | Mult
is used

Table 1.6: Tool

1.5.1.5 Guidance

[TR_METH_01026] Guidance definition | According to the SPEM meta model, a
Guidance provides additional information related to e.g. Roles, Work Products,
and Tasks. A Guidance is classified to indicate a specific type for which perhaps a
specific structure and type of content is assumed [3]. |()

[TR_METH_01027] Guidance kinds | A Guidance can be a

e Supporting Material: Supporting Material is a catch-all for other
types of guidance not specifically defined elsewhere. It can be related to all kinds
of Content Elements, i.e., including other guidance elements. The AUTOSAR
Methodology uses the Supporting Material Guidance type to define title
pages, change histories, disclaimers etc.

e Tool Mentor: A Tool Mentor shows how to use a specific Tool to accom-
plish some piece of work either in the context of or independent from a Task or
Activity. In the context of the AUTOSAR Methodology, a Tool Mentor is
used in the same way as the Tool element.

e White Paper: White Papers are concept guidances that have been exter-
nally reviewed or published and can be read and understood in isolation from
other Method Content. AUTOSAR documents are examples of Wwhite Pa-
pers.



AUTOSAR

Other Guidances such as Checklists, Concepts, Estimates, Guidelines, Practices,
Reports, Reusable Assets, Roadmaps, or Templates as defined in [3] are not used
within the AUTOSAR Methodology. |()

Role Definition Guidance (Supporting
Material, Tool Mentor,
White Paper)

S~ =
~

«refersTo» ~ 2\ -

«refersTo»

fi
(il

///
—

_ —«refersTo»

Work Product
Task Definition Definition

Figure 1.6: Guidance Overview

1.5.2 Use Case Specifications

This section explains how the use cases in chapter 2 are specified. The first two sub-
sections introduce the main constituents of the use cases. Afterwards, it is explained
how these elements together with the Methodology Library elements are used for de-
scribing the use cases.

[TR_METH_01031] Adaptability of the AUTOSAR methodology | The main focus of
this section is merely to provide a use case process flow that can be supported by an
AUTOSAR tool chain rather than to define a complete process description. One reason
for doing this is that the AUTOSAR methodology should be adaptable to development
processes of different organizations. | (RS_METH_00056)

[TR_METH_01032] Use case elements [ This section describes the main elements to
build a use case, which are given by the Capability Pattern andthe Activity.
The element symbols are shown in Figure 1.7. Roles, Work Products, Deliver-
ables and Tasks are used directly to describe the details of an Activity. The SPEM
meta model additionally defines the Role Use , the Work Product Use and the
Task Use elements, which are not used in the AUTOSAR methodology. Whereas
these are important elements when applying SPEM in an organization, the AUTOSAR
methodology does not necessarily need these elements since no instantiation of the

Enterprise Architect model is intended. |()

Activityl
Figure 1.7: Symbols of AUTOSAR Use Case Elements

Capability Pattern
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1.5.2.1 Activity

[TR_METH_01033] Definition of Activities [ In the SPEM meta model, an Ac-
tivity is the main building block to define a process. An Activity is usually a
defined task or work to be done that is commonly executed in one sequence. |()

[TR_METH_01034] Composition of Activities [ Activities can include other
Activities and thereby often decompose a flow of work and show which Activity
precedes other Activities [3]. At the lowest level, Activities are collections of
work breakdown elements which in AUTOSAR methodology are Tasks, Roles, and
Work Products. |(RS_METH_00066)

[TR_METH_01035] Definition of Processes [ A Process is a special Activity
in the SPEM meta model that describes a typical structure of development projects
or parts of them. A Process focuses on the lifecycle and the sequencing of work in
breakdown structures. Processes contain sequences of Task and Activities and
thereby express a lifecycle of the product under development. Processes also define
how to get from one milestone to the next by defining sequences of work, operations,
or events [3]. |(RS_METH_00056)

1.5.2.2 Capability Pattern

The methodology library elements (cf. Section 1.5.1) are referenced in order to de-
scribe together with activities the so-called Capability Patterns.

[TR_METH_01029] Capability Patterns definition | A Capability Pat-
tern® is a process pattern that contains a reusable set of activities. |
(RS_METH 00018)

[TR_METH_01030] Composition of Capability Patterns | Capability Pat-
terns can be assembled to larger Capability Patterns that describe develop-
ment processes or parts of a development process including typical use cases. |
(RS_METH_00018, RS_METH_00056)

1.5.2.3 Description of Use Cases

For the AUTOSAR Methodology, the main Use Cases are described with 3 types of
diagrams.

[TR_METH_01036] Description of overall Use Cases | In the first diagram, one
Capability Pattern describes the overall Use Case, composing a set of Activ—
ities and their main outputs (Deliverables). In these diagrams, the predecessor
relationship can be used in order to define a sequence of the Activities. However,
the predecessor relationship can be skipped and Deliverables can be extended by
other Deliverables (see Figure 1.8). |()

3In Enterprise Architect a SPEM “Capability Pattern” is called “Process Pattern”.
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Deliverablel

«nesting»

Activity 1

«oytput»

Capability
Pattern

Activity 2

Deliverable2

«pxtends»

Deliverable3

Figure 1.8: Activity Overview

The diagram is followed by its corresponding table as detailed hereunder:

Process Pattern Capability Pattern
Package Meta-model Package name
Brief Description Short Description
Description Detailed Description.
Relation Type Related Element Mul. | Note
Aggregates Activity nested to | Mult | Context explanation
the Capability Pat-
tern or to another
Activity
Consumes Deliverable  con- | Mult | Why this Activity needs to consume this
sumed by the Deliverable
Activity
Produces Deliverable  pro- | Mult | Why this Activity is producing this
duced by the Deliverable
Activity

Table 1.7: Capability Pattern

[TR_METH_01037] Precise description of Use Cases [ The second type of dia-
gram are Activities and Task Definition diagrams which precise the main
Tasks and Work Products used for the Use Cases but are not as detailed as in
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the Methodology Library (see Figure 1.9). The task usage in these diagrams can be
expressed by the role and in the note of the aggregation. This information will be also
visible in the generated table. The Work Products consumed or produced in the use
cases will be not integrated in the table for readability. |()

+The taskusage can be
expressed by the role and
the note of the
aggregation

TaskDefinitionl

Activity
1

«nNesting»

+The task usage can be
expressed by the role and
the note of the
aggregation

>

Task

Definition

Figure 1.9: Activity and Tasks Overview
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The diagram is followed by its corresponding table as detailed hereunder:

Activity Activity

Package Meta-model Package Name

Brief Description Short Description

Description Detailed Description

Extended by Activities which extend this Activity

Extends Activities which are extended by this Activity

Relation Type Related Element Mul. | Note

Aggregates Nested task defini- | Mult | Task usage description if needed
tion

Consumes What is consumed | Mult | Explanation on why this Element is
by the Activity needed.

Produces What is produced | Mult | Explanation on why this Element is
by the activity needed.

In/out What is produced | Mult | Explanation on why this Element is
and consumed by needed.
the activity

Predecessor Predecessor of the | Mult | Explanation on why the Predecessor is
activity needed.

Table 1.8: Activity

[TR_METH_01038] Detailed description of the work flow | The third type of diagram
contains the Tasks and Work Products used by an Activity in order to show the
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detailed work flow but not the structure of Activities as seen in Section 1.5.1.1. As
an example take Figure 2.16. The table generation is not done for this type of diagram.

10

1.6 Requirements Traceability

This section states the response of this specification to the corresponding requirements
document[1].

Requirement

Description

Satisfied by

[RS_METH_00006]

The methodology shall explain
how to build an AUTOSAR
system

[TR_METH_01003]
[TR_METH_01039]
[TR_METH_01044]
[TR_METH_01045]
[TR_METH_01046]
[TR_METH_01047]
[TR_METH_01048]
[TR_METH_01049]
[TR_METH_01061]
[TR_METH_01085]
[TR_METH_01087]
[TR_METH_01092]
[TR_METH_01093]
[TR_METH_01109]
[TR_METH_01110]
[TR_METH_01111]
[TR_METH_01112]
[TR_METH_01114]
[TR_METH_01134]
[TR_METH_01135]
[TR_METH_03002]
[TR_METH_03003]
[TR_METH_03004]

[RS_METH_00015]

The methodology shall be
independent of programming
languages

[TR_METH_01018]

[RS_METH_00016]

The methodology shall support
building a system of both
AUTOSAR and Non-AUTOSAR
ECUs

[TR_METH _01019]
[TR_METH_01128]
[TR_METH_01129]

[RS_METH_00018]

The methodology shall be
modular

[TR_METH_01000]
[TR_METH_01002]
[TR_METH_01004]
[TR_METH_01006]
[TR_METH_01007]
[TR_METH_01021]
[TR_METH_01022]
[TR_METH_01029]
[TR_METH_01030]
[TR_METH_01084]
[TR_METH_01110]
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[RS_METH_00020]

The methodology shall support
round-trip engineering

[TR_METH _01071]
[TR_METH_01089]
[TR_METH_02004]

[RS_METH_00032]

The methodology shall support
different levels of abstractions

[TR_METH_01000]
[TR_METH_01040]

[RS_METH_00033]

The methodology should
support the VFB concept

[TR_METH_01039]
[TR_METH_01045]
[TR_METH_01054]
[TR_METH_02000]

[RS_METH_00041]

The methodology shall support
top-down and bottom-up
approaches

[TR_METH _01071]

[RS_METH_00042]

The methodology shall
incorporate the usage of
industry standard tools

[TR_METH_01010]
[TR_METH_01013]
[TR_METH_01025]
[TR_METH_01093]

[RS_METH_00056]

The AUTOSAR methodology
shall not be bound to a particular
life-cycle model

[TR_METH_01002]
[TR_METH_01004]
[TR_METH_01006]
[TR_METH_01012]
[TR_METH_01024]
[TR_METH_01030]
[TR_METH_01031]
[TR_METH_01035]

[RS_METH_00062]

The methodology shall support
configuration of parameters with
different binding time.

[TR_METH_01086]
[TR_METH_01095]
[TR_METH_01098]
[TR_METH_01104]
[TR_METH_01108]
[TR_METH_01150]
[TR_METH_01151]

[RS_METH_00066]

The methodology shall allow
activities that reference tools

[TR_METH_01025]
[TR_METH_01034]

[RS_METH_00069]

It shall be possible to add
precise and human readable
documentation to each work
product

[TR_METH_071123]
[TR_METH_01124]

[RS_METH_00074]

The methodology shall specify
binding times

[TR_METH_00001]
[TR_METH_00002]
[TR_METH_00003]
[TR_METH_02011]
[TR_METH_02012]
[TR_METH_02013]
[TR_METH_02014]
[TR_METH_02020]

[RS_METH_00075]

The methodology shall specify
the tasks of resolving variant

[TR_METH_00001]
[TR_METH_02016]

[RS_METH_00076]

The methodology shall specify a
work product for values of
variant selectors

[TR_METH_02016]
[TR_METH_02017]
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[RS_METH_00077]

The methodology shall support
different views on the SW-C
structure by OEMs and suppliers

[TR_METH_01049]
[TR_METH_01076]
[TR_METH_01079]
[TR_METH_01080]
[TR_METH_01081]
[TR_METH_01082]
[TR_METH_01125]
[TR_METH_01126]
[TR_METH_01127]
[TR_METH_01130]
[TR_METH_01131]

[RS_METH_00078]

The methodology shall explain
the typical usage of different
views on the system of the OEM

[TR_METH_01044]
[TR_METH_01050]
[TR_METH_01068]

[RS_METH_00079]

The methodology shall explain
the typical usage of different
views on the system of the
supplier

[TR_METH_01068]
[TR_METH_01079]
[TR_METH_01080]
[TR_METH_01081]
[TR_METH_01082]

[RS_METH_00080]

The AUTOSAR methodology
shall support the concept of
implicit communication behavior

[TR_METH_01120]

[RS_METH_00083]

The AUTOSAR methodology
shall explain the description and
handling of Data Exchange
Points

[TR_METH_01202]
[TR_METH_01204]
[TR_METH_01205]

[RS_METH_00084]

The AUTOSAR methodology
shall relate templates to a
distributed development process

[TR_METH_01202]
[TR_METH_01204]
[TR_METH_01205]

[RS_METH_00208]

The methodology shall support
the data exchange between
different stakeholders

[TR_METH_01044]
[TR_METH_01047]
[TR_METH_01050]
[TR_METH_01051]
[TR_METH_01052]
[TR_METH_01053]
[TR_METH_01055]
[TR_METH_01056]
[TR_METH_01057]
[TR_METH_01058]
[TR_METH_01059]
[TR_METH_01060]
[TR_METH_01061]
[TR_METH_01065]
[TR_METH_01066]
[TR_METH_01067]
[TR_METH_01068]
[TR_METH_01070]
[TR_METH_01071]
[TR_METH_01075]
[TR_METH_01076]
[TR_METH_01077]
[TR_METH_01078]
[TR_METH_01079]
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[TR_METH_01080]
[TR_METH_01081]
[TR_METH_01082]
[TR_METH_01083]
[TR_METH_01088]
[TR_METH_01089]
[TR_METH_01090]
[TR_METH_01092]
[TR_METH_01109]
[TR_METH_01110]
[TR_METH_01112]
[TR_METH_01114]
[TR_METH_01116]
[TR_METH_01117]
[TR_METH_01125]
[TR_METH_01126]
[TR_METH_01127]
[TR_METH_01132]
[TR_METH_01133]
[TR_METH_01151]
[TR_METH_01153]
[TR_METH_02000]
[TR_METH_02001]
[TR_METH_02002]
[TR_METH_02003]
[TR_METH_02015]
[TR_METH_02016]
[TR_METH_02017]
[TR_METH_02018]
[TR_METH_03000]
[TR_METH_03005]
[TR_METH_03006]
[TR_METH_03007]
[TR_METH_03008]
[TR_METH_03010]

Some input requirements cannot (or not completely) be traced down to single specifi-
cation items found in this document. They are satisfied by the AUTOSAR methodology
in a general way together with other documents as listed in the following:

[TR_METH_01120] Definition of Consistency Needs [ The AUTOSAR methodol-
ogy supports the exchange of implicit communication behavior description. Chapters
3.4.1.14 and 3.4.2.15 depict the task and the artifact which allow to define the corre-
sponding consistency needs. |(RS_METH_00080)

[TR_METH_01121] Building the AUTOSAR methodology document | All
AUTOSAR methodology related model elements (see 1.5) are consumed by an in-
ternal AUTOSAR tool that automatically produces the corresponding text, tables, and
diagrams. These artifacts are included into a document which is automatically trans-
formed into the final PDF file. |()
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[TR_METH_01122] Relations between AUTOSAR Work Products [ Work Prod-
ucts (Deliverables and Artifacts) are designed in such a way that no circular
references with other Wwork Products exist. |()

[TR_METH_01123] Traceability to external artifacts | Artifacts considered in the
Methodology model include external artifacts like c-code, libraries, documentation and
generated artifacts (see e.g. 3.5.2.22, 3.4.2.4). General Non Autosar Artifact
is a generic representation of non AUTOSAR artifacts. It is aggregated by the General
Deliverable and allows linking and tracing of non AUTOSAR artifacts within the
AUTOSAR context. Furthermore, several specific artifacts represent non AUTOSAR
elements or allow referring to them. The A2L File artifact is a representation of
the measurement and calibration format that is defined by the ASAM and therefore
out of scope of AUTOSAR. The description of the Atomic Software Component
Implementation artifact explains how external artifacts can be referred from this
ARXML artifact. |(RS_METH_00069)

[TR_METH_01124] Documentation of Work Products | In order to document de-
sign decisions or restrictions during the development process each Work Product
can aggregate the corresponding documentation which is represented by the Gen-
eral Documentation artifact. The General Documentation artifact is added
to Work Products by processing the task Add General Documentation. |
(RS_METH_00069)
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2 Use Cases

In the following, the main use cases for building an AUTOSAR system are described.
Chapter 2.1 gives an overall brief description of the main development steps. These
steps are elaborated in detail in chapter 2.2 to chapter 2.7. In addition, chapter 2.8 to
2.17 decribe general topics of interest.

2.1 Overall View

2.1.1 Purpose

This chapter provides a rough outline of the design steps to build an AUTOSAR system.
The main activities are depicted in Figure 2.8. The overall workflow including relevant
work products is given in Figure 2.9. A brief description of these main steps is given
below in section 2.1.2.2. For a detailed description please refer to the relevant chapters
2.2t02.7.

2.1.2 Description
2.1.2.1 Views on the System

During the development of an AUTOSAR system different views on the system can
exist. This allows to refine the system step by step as well as to concentrate on the
relevant parts during the development.

[TR_METH_01039] Virtual Functional Bus View | The development of an AUTOSAR
System is based on the definition of the Virtual Functional Bus (VFB). The VFB
is an abstract communication mechanism that allows software components to interact.
This view is independent of any ECUs and networks used. Based on the VFB the
system is designed. |(RS_METH_00006, RS_METH_00033)

[TR_METH_01040] Support of different system views | The views on the system
might further be restricted to e.g. the functionality only, or a subsystem. These views
are described explicitly, whereas a mapping mechanism is used to express the relation
between them. | (RS_METH_00032)

In the following, three different views on the system are distinguished:

e [TR_METH_01041] Abstract system | The abstract system abstracts from the
concrete software architecture and describes e.g. the functional view on the sys-

tem. |()

e [TR_METH_01042] Overall technical system | The overall technical system
is organized from the software architecture perspective including a topology of
ECUs. |()



AUTOSAR

e [TR_METH_01043] Subsystem | The subsystem is a reduced part of the overall
technical system and describes relevant aspects for a dedicated subsystem. |()

2.1.2.2 Overall Workflow

The main activities in order to develop an AUTOSAR system are described briefly in the
following. The first step focuses on the development of an abstract system, followed
by the description of the VFB development and finally the activities for refining and
developing the system further.

[TR_METH_01044] Development of a functional view on the system | The over-
all workflow starts with an optional activity. In this activity, the Abstract System
Description is developed in advance, which represents the overall system from
a functional or abstract view (functional architecture). On the one hand, this Ab-
stract System Description might contain VFB-related parts. This information
might serve as an input for the development of the VFB later and a mapping between
those two views might be established. Please note that during this step the function-
ality including ports is mapped to software components. Therefore some ports used
in the abstract view might not be used in the subsequent development, see Figure
2.1. On the other hand, the Abstract System Description might contain infor-
mation regarding the topology and the mapping to ECUs. This is then the basis for
the development of the concrete System Description. The development of the
Abstract System Description is detailed in chapter 2.2. |(RS_METH_00006,
RS _METH_00078, RS _METH_00208)

Functionality A Functionality B Functionality C Functionality. D ;;
-0 - OO i
P ¥ -I.D -
! I"_J.I]_", ........ K 3
[P | ; ; <

* - - i' 3
:w-cﬂ:""lj SW-C 2 sw-c3[ }-{] SW-Ca E
Y - o F ;

Figure 2.1: Abstract view on the system (top) and exemplary mapping to the SW-Cs of
the VFB View (bottom)

[TR_METH_01045] Development of the Overall VFB System | In case of omitting
the optional first step, the development directly starts with the definition of the Overall
VFB System. The VFB is an abstraction of the communication between software
components. It provides a dedicated view of all the software components the system
contains, see Figure 2.2, independent of any ECUs and networks. See chapter 2.3 for
more details. | (RS_METH_00006, RS_METH_00033)
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Virtual Functional Bus

Figure 2.2: VFB View

[TR_METH_01046] Development of the system | The VFB is refined into a system by
defining a topology of ECUs and networks and deploying software components to the
ECUs, see Figure 2.3. Additionally, the communication matrices, which are required
to interconnect the distributed features, are derived. As a part of the communication
development, a custom transformation technology can be specified for transforming
the data in case of inter-ECU communication. This transformer specification is the
basis for the implementation of the corresponding basic software module. The devel-
opment of the system can be achieved directly in one phase or in several phases. |
(RS_METH_00006)

ECU 1 ECU 2 ECU 3
SW-C 1 SW-C2 SW-C3 SW-c4

RTE RTE RTE

BSW BSW BSW

Communication Bus

Figure 2.3: Scope of the system

[TR_METH_01047] Two phase development approach | The two phase approach is
used when there is an organizational separation of responsibility, where the primary or-
ganization (usually OEM) defines the overall system in the first phase, and several other
organizations (usually suppliers) define the subsystems in parallel during the second
phase. In this case, the primary organization hands over System Extracts, which
represent the subsystems of the whole system. These subsystems contain subsystem
VFBs, which are parts of the overall VFB. |(RS_METH_00006, RS_METH_00208)

[TR_METH_01048] The overall system | The overall system defines the major pub-
lic ECUs and topologies, and the subsystem design contributes by adding private
ECUs and networks to the system. Please note that portions defined within a sub-
system are not directly visible to any other subsystem or to the overall system. |
(RS_METH_00006)

[TR_METH_01049] Interaction between organizations | Additionally, the software
component structure of the System Extracts delivered by the primary organization
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can be transformed into a different structure for each ECU by the receiving organization
(ECU System Description). In this case the System Extract of the primary
organization can be considered as a requirement and the subsystem of the receiving
organization represented by one or more ECU System Description$ can be seen
as a solution, which has to fulfill the delivered requirements. See Figure 2.4 for the
scope of the System Extract and the ECU System Description and sections
2.5.3 t0 2.5.5 for details. |(RS_METH_00006, RS METH_00077)

Scope of System Extract Scope of System Extract
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| | 0 i
: RTE | RTE i | RTE ’
‘ ; BSW l BSW }“ ! BSW |
I I i
o I | I | |
|| i ik |
= Communication Bus : } ” :
‘ Scope of ECU " Tscopeof ECU || “Scope of ECU |
: System Description System Description I System Description ’
- -

Figure 2.4: Scope of System Extract and ECU System Description

[TR_METH_01109] Producing ECU-specific deliverables | After the system design
is complete, the portions that are related to a specific ECU are extracted producing
a deliverable for each ECU, the so-called ECU Extract. Compared to the previ-
ous descriptions of the system or the ECU, the ECU Extract is fully decomposed
and contains atomic software components only. It is the basis for ECU configuration.
The activities for creating this deliverable are elaborated further in section 2.5.6. |
(RS_METH_00006, RS_METH_00208)

[TR_METH_01110] Development of Software Components | In parallel to the
system design, the software components (Delivered Atomic Software Compo-
nents) are implemented according to the definitions required by the abstract VFB,
the VFB or the subsystem VFB. Based on the external interfaces defined by the VFB,
the internal behavior can be defined and finally the software component can be imple-
mented, see Figure 2.5. The software components are delivered to be integrated in
the ECUs, where they are deployed. Please note that the implementation of a software
component is to a great extent independent from the configuration of the ECU. This
is a key feature of the AUTOSAR methodology. See chapter 2.4 for more details. |
(RS_METH_00006, RS_METH 00018, RS METH_00208)
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Figure 2.5: Development of a SW-C

[TR_METH_01111] Development of Basic Software modules | Since the Ba-
sic Software modules are independent of the VFB, they can be developed at any
time before ECU integration. See Figure 2.6 and chapter 2.6 for more details. |
(RS_METH_00006)

ECU 1

Application Layer .arxml
.arxml

SW-C1 SW-C2

.arxml

BSW Module
Delivered Bundle

:

Figure 2.6: Development of BSW

[TR_METH_01112] Integration of AUTOSAR ECUs | The integration for an
AUTOSAR ECU commences when the BSW Module Delivered BundleS, ECU
Extract, and the implementation of all Delivered Atomic Software Compo-
nents are available. At this stage, the ECU is configured. The execution order
is defined by scheduling tasks, and assigning Software Component Runnables
to these tasks. Finally, the Basic Software Modules are configured. After the
RTE is generated, the complete code is compiled and linked into an executable, see
Figure 2.7. This step is elaborated in detail in chapter 2.7. |(RS_METH_00006,
RS _METH_00208)
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Figure 2.7: Integrate Software for one ECU

2.1.3 Workflow

Develop System «nesting» Develop Application
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Integrate Software
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Figure 2.8: Methodology Overview: Overall Structure
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Process Pattern Methodology Overview
Package AUTOSAR Root::M2::Methodology::Methodology Use Cases::High
Level::Methodology Overview
Brief Description High level view of the AUTOSAR Methodology
Description This Process Patterns contains the typical activities to develop an
AUTOSAR system.
Relation Type Related Element Mul. | Note
Aggregates Develop Applica- 1
tion Software
Aggregates Develop Basic 1
Software
Aggregates Develop Sub-Sys- 1
tem
Aggregates Develop System 1
Aggregates Develop a VFB 1
System  Descrip-
tion
Aggregates Develop an Ab- 1
stract System
Description
Aggregates Integrate Software 1
for ECU

Table 2.1: Methodology Overview
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2.2 Develop an Abstract System Description
2.2.1 Purpose

This Activity provides a rough outline of the creation of the Abstract System
Description.

2.2.2 Description

[TR_METH_01050] Abstract System Description activity [ Due to the fact that
the overall view on vehicle functions can differ from the actual technical definition of
the software architectures of individual ECUs, the optional activity Develop an Ab-
stract System Description allows to define a view on the overall system from
an abstract or functional perspective. This view describes a dedicated abstract VFB.
During the further activities this abstract view is refactored into a technical view of the
software architecture. | (RS_METH_00078, RS_METH_00208)

For the purpose of this use case, this activity is split into sub-activities and tasks (see
Figure 2.10) that are in detail described in Chapter 2.3 and 2.5.2:

e Data Model Development

e Component Model Development

e VEFB Timing Development

e Define VFB Top Level

e Define VFB Component Constraints

e Design System

e Integrate Non AUTOSAR System at VFB level

In the bata Model Development activity, the set of VFB Interfaces, VFB Modes,
and VFB Types that are used throughout the abstract VFB are defined. Please note,
that these objects can be used in later steps by the VFB and the subsystem VFB as
well.

[TR_METH_01051] Creation of an overall abstract system [ In the Component
Model Development activity, a component model is created which represents the
overall system from a functional point of view, e.g. from a customer related perspec-
tive of vehicle functions, independent of a concrete vehicle platform design. During this
process compositions might be modeled, which are not further refined into Atomic Soft-
ware Components. However it is also possible to define atomic software components
as well in this abstract VFB view. |(RS_METH_00208)

[TR_METH_01052] Definition of a constraints in the context of an abstract sys-
tem | In the context of the abstract VFB, the task Define VFB Component Con-
straints defines constraints w.r.t. software components of the abstract VFB. These
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constraints have to be considered when the abstract VFB is transformed into the con-
crete, technical VFB. | (RS_METH_00208)

[TR_METH_01128] Integration of Non AUTOSAR Systems in the context of an
abstract system [ In parallel with the development of the Abstract System De-
scription within an AUTOSAR process there may be functions that are developed
based on another approach. The functionality of in-vehicle infotainment systems for
instance is usually not covered in an AUTOSAR development process. Rather, devel-
opment methods and platforms such as GENIVI (http://www.genivi.org/) for instance
are employed that address the specific needs and conditions of infotainment system
development. The integration of these functions into the overall system should be ad-
dressed as early as possible. For that purpose first a description of the non-AUTOSAR
functionality (Description of a Non-AUTOSAR System) is needed, which must
be provided by the non-AUTOSAR approach. Within the development of the Abstract
System Description the functional interaction of the non-AUTOSAR functions and
the AUTOSAR functions has to be specified that is based on the given descriptions of
both parts. Since the non-AUTOSAR part is typically specified in a non-AUTOSAR
format it must be translated to the corresponding AUTOSAR format (task Trans-
late Non-Autosar Description to Autosar Description). Moreover, the
information on the functional interaction must be incorporated in order to obtain one
common view of the integrated system. The "Integration of Franca IDL Software Com-
ponent Descriptions" document ([4]) defines a format for a VFB Integration Con-
nector and a translation of Franca Interface Definitions - that are used in GENIVI
- to AUTOSAR. It can be used for the development of an abstract description of an
integrated AUTOSAR and GENIVI system. |(RS_METH_00016)

[TR_METH_01053] Definition of a System Description in the context of an ab-
stract system | Additionally to the definition of the abstract VFB, parts of the System
Description can already be defined in the Design System activity, e.g. the topol-
ogy and ECUs where SWCs of the abstract VFB are mapped to. This SW-C mapping
from the abstract VFB to ECUs can be used as a methodological step to the definition
of the concrete VFB. Please note that not all tasks of the Design System activity
have to be performed in the context of an abstract system. |(RS_METH_00208)
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2.2.3 Workflow
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Figure 2.10: Develop an Abstract System Description

Activity Develop an Abstract System Description
Package AUTOSAR Root::M2::Methodology::Methodology Use Cases::System::
Develop System
Brief Description Develop an abstract or functional view on the system.
Description This activity defines an abstract view on the overall system from an
abstract or functional point of view. This activity is optional.
Relation Type Related Element Mul. | Note
Consumes System Constraint | 0..1 | Inthe context of the "Develop an
Description Abstract System Description" activity, the
constraints for the abstract or functional
view on the system can be provided by
the "System Constraint Description".
Consumes VFB  AUTOSAR | 1.*
Standard Package
Produces Abstract System | 1..*
Description
Aggregates Component Model 1
Development
Aggregates Data Model Devel- 1
opment
Aggregates Define VFB Com- 1
ponent Constraints
Aggregates Define VFB Top 1
Level
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Relation Type Related Element Mul. | Note

Aggregates Design System 1 In the context of the "Develop an
Abstract System Description" activity, not
all tasks have to be performed.

Aggregates Integrate Non AUT 1
OSAR System at V
FB level

Aggregates VFB Timing Devel- 1
opment

Table 2.2: Develop an Abstract System Description

2.3 Develop a VFB System Description

2.3.1 Purpose

This Activity provides a rough outline of the creation of @ Virtual Functional
Bus view of a System. [3]

2.3.2 Description

[TR_METH_01054] Virtual Functional Bus | The Virtual Functional
Bus (VFB) view of a System shows how the Systems software functions interact in-
dependently of any network topology or deployment of features across multiple ECUs.
|(RS_METH_00033)

For more information on the VFB concept see [5]. For detailed information on the
meta-model parts relevant for the VFB see [6].

For the purpose of this use case, this Act ivity is split into the following sub-activities:
e Data Model Development
e Component Model Development
e VEFB Timing Development
e Integrate Non AUTOSAR System at VEFB level
e Define VFB Safety Information

[TR_METH_01055] Data Model Development activity [ Inthe Data Model De-
velopment, the set of VFB Interfaces, VFB Modes, and VEB Types that are
used throughout the VFB are defined. Some of these have already been pre-defined
by AUTOSAR (so-called “blueprints”), see 3.2.2.7 |(RS_METH_00208)

[TR_METH_01056] Definition of the VFB | In the Component Model Develop-
ment activity, the VFB is defined. This can either be done by the use of the abstract
VFB as a basis, or is done directly by defining the software components. In case of




AUTOSAR

using the abstract VFB as a basis, a mapping between the abstract and the concrete
VFB can be established by performing the tasks Define System View Mapping
(see Section 3.3.1.14 for more details). | (RS_METH_00208)

Two general approaches can be separated:

[TR_METH_01057] Top-Down approach | Following a Top-Down approach, the
highest level VFB Composition Components are created, and these are itera-
tively broken down to smaller components. At the leaves of the hierarchy the VvEB
Atomic Software Component are defined. Note that the activity can be even
finished with empty VEB Composition Components, allowing the detailing of
the further structure at a later stage. |(RS_METH_00208)

[TR_METH_01058] Bottom-Up approach | If a Bottom-Up approach is used,
then the VFB Atomic Software Components are first defined, and aggre-
gated into VFB Composition Components. |(RS_METH_00208)

[TR_METH_01059] Kinds of VFB Atomic Software Components | Several spe-
cial kinds of VFB Atomic Software Component$ can be modeled in this activity:

VFB Atomic Application Software Component$ are the core elements.
They are used to implement the feature algorithms.

VFB Parameter Component are used to provide characteristic values, such
as calibration parameters, to software components.

VFB Sensor Actuator Component$ provide the connection between phys-
ical sensors/actuators and the VFB Atomic Application Software Com-
ponents.

ECU Abstraction Software Component$ can be modeled at this level as
well in oder to model the ECU input and output interfaces which are used by
sensors and actuators.

Complex Driver Component$ also have to be modeled here, though their
implementation is ECU specific, because their ports need to be connected at the
VFB level.

VFB NvBlock Software Component can be modeled at this level if applica-
tion software accesses non-volatile data via ports.

Empty VFB Composition Components can be provided in case the detailed
structure of the desired solution is not in the scope of this activity and will be left
open to a later stage in the development.

|(RS_METH_00208)

[TR_METH_01129] Integrate Non AUTOSAR System at VFB level activity |
In addition to the components that are specified with an AUTOSAR SwComponent
Description there may be application components that are specified in other formats
because they are developed within another application domain. In-vehicle infotain-
ment components for instance are usually not developed with AUTOSAR means.
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Rather, development methods and platforms such as GENIVI (http://www.genivi.org/)
are employed that address the specific needs and conditions of infotainment sys-
tem development. The integration of these components into the overall system
should be addressed as early as possible. For that purpose the Description
of a Non-AUTOSAR System must be incorporated into the VFB system descrip-
tion (VEB System). Since the non-AUTOSAR components are typically specified in
a non-AUTOSAR format their descriptions must be translated to the corresponding
AUTOSAR format (Task Translate Non-Autosar Description to Autosar
Description). Moreover, the information on the interconnection of the components
must be incorporated in order to obtain one common view of the integrated system.
The document "Integration of Franca IDL Software Component Descriptions" ([4]) de-
fines a format for a VFB Integration Connector and a translation of Franca In-
terface Definitions - that are used in GENIVI - to AUTOSAR. It can be used for the
development of a VFB description of an integrated AUTOSAR-and-GENIVI system. |
(RS_METH 00016)

[TR_METH_01149] Definition of VFB relevant safety information | In the optional
activity Define VFB Safety Information the VFB relevant safety information is
defined. Safety requirements and safety measures created at this development stage
may be detailed (refined, decomposed, allocated, mapped, etc.) later on in the process
(See chapter 2.14). |()

After these activities are completed, the virtual Functional Bus view of the Sys-
tem is defined. At this point, some VFB Software Component Mapping Con-—
straints may already be known by design, or based on an analysis such as De-
fine VFB Timing. These can be described to provide guidance to the downstream
activities.
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2.3.3 Workflow
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Figure 2.13: Define VFB Safety Information

Activity Develop a VFB System Description

Package AUTOSAR Root::M2::Methodology::Methodology Use Cases::VFB::
Develop VFB

Brief Description This pattern describes the methodology to develop the Virtual
Functional Bus view of the System.

Description The Virtual Functional Bus (VFB) view of a System shows how the

Systems software and hardware functions interact independent of any
network topology or deployment of features across muliple ECUs. This
Activity is split into three sub-activities:

e Data Model Development

e Component Model Development

e Timing Model Development

¢ Integrate Non AUTOSAR System at VFB level
e Define VFB Safety Information.

Relation Type Related Element \ Mul. \ Note
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Relation Type Related Element Mul. | Note
Consumes Abstract System | 0..* | The abstract System Description is an
Description optional input for the activity "Develop a
VFB System Description". The
VFB-related part of the Abstract System
Description can be than refined to the
concrete "Overall VFB System".
Additionally, a mapping between those
two views can be established.
Consumes VFB  AUTOSAR | 1.*
Standard Package
Produces Overall VFB Sys- 1
tem
Aggregates Component Model 1
Development
Aggregates Data Model Devel- 1
opment
Aggregates Define System 1
View Mapping
Aggregates Define VFB Com- 1
ponent Constraints
Aggregates Define VFB Safety 1
Information
Aggregates Define VFB Top 1
Level
Aggregates Integrate Non AUT 1
OSAR System at V
FB level
Aggregates VFB Timing Devel- 1
opment
Table 2.3: Develop a VFB System Description
Activity Data Model Development
Package AUTOSAR Root::M2::Methodology::Methodology Use Cases::VFB::
Develop VFB
Brief Description
Description
Relation Type Related Element Mul. | Note
Aggregates Define VFB Con- 1
stants
Aggregates Define VFB Inter- 1
faces
Aggregates Define VFB Modes 1
Aggregates Define VFB Types 1

Table 2.4: Data Model Development
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Activity Component Model Development
Package AUTOSAR Root::M2::Methodology::Methodology Use Cases::VFB::
Develop VFB
Brief Description
Description
Relation Type Related Element Mul. | Note
Aggregates Define  Complex 1
Driver Component
Aggregates Define ECU 1
Abstraction Com-
ponent
Aggregates Define VFB Ap- 1
plication Software
Component
Aggregates Define VFB Com- 1
position ~ Compo-
nent
Aggregates Define VFB Nv 1
Block Software
Component
Aggregates Define VFB Pa- 1
rameter Compo-
nent
Aggregates Define VFB Sen- 1
sor or Actuator
Component
Aggregates Define VFB Vari- 1
ants
Aggregates Define  Wrapper 1
Components to
Integrate  Legacy
Software
Table 2.5: Component Model Development
Activity VFB Timing Development
Package AUTOSAR Root::M2::Methodology::Methodology Use Cases::VFB::
Develop VFB
Brief Description
Description
Relation Type Related Element Mul. | Note
Aggregates Define VFB Timing 1
Predecessor Component Model 1
Development
Predecessor Data Model Devel- 1
opment

Table 2.6: VFB Timing Development
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Activity Integrate Non AUTOSAR System at VFB level

Package AUTOSAR Root::M2::Methodology::Methodology Use Cases::VFB::
Develop VFB

Brief Description Incorporate the description of the non-AUTOSAR system and its

connection with the AUTOSAR system into the AUTOSAR
methodology activities.

Description Based on the description of the non-AUTOSAR system its connection
with the AUTOSAR system is defined and specified using the VFB
Integration Connector format. This is translated into an AUTOSAR
description that becomes part of the VFB system description.

Relation Type Related Element Mul. | Note
Aggregates Define VFB Inte- 1

gration Connector
Aggregates Translate Non- 1

Autosar  Descrip-
tion to Autosar
Description

Table 2.7: Integrate Non AUTOSAR System at VFB level

Activity Define VFB Safety Information

Package AUTOSAR Root::M2::Methodology::Methodology Use Cases::VFB::
Develop VFB

Brief Description Defines all required safety information at VFB level.

Description In this activity, the safety information at VFB level is defined. The safety
information can be refined or completed in further development phases.

Extends Define Safety Information

Relation Type Related Element Mul. | Note

Consumes VFB System 1

Produces VFB Safety Exten- 1
sions

Table 2.8: Define VFB Safety Information

2.4 Develop Software Components

2.4.1 Develop an Atomic Software Component
2.4.1.1 Purpose

This Activity provides a rough outline of the creation of an Atomic Software
Component.
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2.4.1.2 Description

[TR_METH_01060] Develop an Atomic Software Component activity [ Thisis
the generic Activity valid for several kinds of Atomic Software Components. The
first step is to create design, including the runnables, events, interrunnable variables,
etc. Once this is complete, the contract header files can be created and the software
component can be implemented.

Optionally, the safety relevant information for the software component and all contained
elements can be defined (See chapter 2.14). If the software component is developed
as a SEooC (Safety Element out of Context) and the safety requirements are not fully
known at development time, the ASIL attribute can be set to indicate the integrity level
the component was developed for, i.e. in the development process all development
process related requirements of ISO 26262 for the specified ASIL have been applied.
|(RS_METH_00208)

Note that the method of implementation, quality, testing, etc. are beyond the scope of
this activity.

After the component is implemented and successfully compiled, its resources are mea-
sured and stored as part of the software component description for further usage by
downstream processes.

The pattern also includes the optional tasks of creating a timing model, binding pre-
build-variants and evaluating variants, all in the scope of the atomic software compo-
nent. Note that the sequence of these optional tasks within the Activity is only one
possible example.

2.4.1.3 Workflow
Figure 2.14 shows the work breakdown assumed for this use case. The next two fig-

ures 2.16 and 2.17 show all the tasks and work products of the method library involved
in this use case.
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Activity

Develop an Atomic Software Component

Package

AUTOSAR Root::M2::Methodology::Methodology Use Cases::Software
Component::Develop Atomic SWC

Brief Description

Description

This is the generic pattern valid for several kinds of Atomic Software
Components. The first step is to create design, including the
runnables, events, interrunnable variables, etc. Once this is complete,
the contract header files can be created and the software component
can be implemented.

Note that the method of implementation, quality, testing, etc. are
beyond the scope of this capability pattern.

After the component is implemented and successfully compiled, its
resources are measured and stored as part of the software component
for further usage by downstream processes.

The pattern also includes the optional tasks of creating a timing model,
defining safety relevant information, binding prebuild-variants and
evaluating variants, all in the scope of the Atomic Software
Component. Note that the sequence of these optional tasks within the
capability pattern is only one possible example.

Extended by

Develop Application Software, Develop a Complex Driver Component,
Develop a Sensor Actuator Component, Develop an ECU Abstraction
Component, Develop an NvBlock Software Component, Optimize a
Software Component for a Specific Target

Relation Type

Related Element Mul. | Note

Aggregates

Compile  Atomic 1
Software Compo-
nent

Aggregates

Define Atomic 1
Software Com-
ponent Internal
Behavior

Aggregates

Define Consis- 1
tency Needs

Used for defining the consistency
relations between a group of
RunnableEntitys and a group of
DataPrototypes.

Aggregates

Define  Software 1
Component Safety
Information

Aggregates

Define  Software 1
Component Timing

Aggregates

Define Symbol 1
Props for Types

Used for solving name conflicts on the
level of component or data types.

Aggregates

Evaluate Variant 1

Aggregates

Generate  Atomic 1
Software Com-
ponent  Contract
Header Files

Aggregates

Generate Compo- 1
nent Prebuild Data
Set
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Relation Type Related Element Mul. | Note
Aggregates Implement Atomic 1
Software Compo-
nent
Aggregates Measure Compo- 1
nent Resources
Table 2.9: Develop an Atomic Software Component
Activity Define Software Component Safety Information
Package AUTOSAR Root::M2::Methodology::Methodology Use Cases::Software
Component::Develop Atomic SWC
Brief Description Defines all required safety information for a software component.
Description
Extends Define Safety Information
Relation Type Related Element Mul. | Note
Consumes Overall VFB Sys- 1
tem
Consumes Software Compo- 1
nent Internal Be-
havior
Consumes VFB Safety Exten- 1
sions
Produces Software Compo- 1
nent Safety Exten-
sions

Table 2.10:

Define Software Component Safety Information
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Figure 2.16: Develop an Atomic Software Component - Detailed view with work products
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2.4.2 Develop Application Software
2.4.2.1 Purpose

This Activity provides a rough outline of the creation of one or more Application
Software Components.

2.4.2.2 Description

[TR_METH_01061] Develop Application Software activity | This Activity
describes the work flow and the necessary activities in terms of the AUTOSAR method-
ology to develop one or more Application Software Components. The work
flow shall allow a more or less independent development of the software compo-
nents core functionality. These activities have to be performed for each Application
Software Component. |(RS_METH_00006, RS _METH_00208)

2.4.2.3 Workflow

The detailed workflow can be derived from the generic activity Develop an Atomic
Software Component.

Develop an Atomic Software
Component

«extends»

Develop Application
Software

«i tput» 1.*

Overall VFB

System Delivered

Atomic
Software
Components

«input»

Diagnostic System Extract

Figure 2.18: Develop Application Software
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Activity Develop Application Software

Package AUTOSAR Root::M2::Methodology::Methodology Use Cases::Software
Component::Develop Application SWC

Brief Description

Description This pattern describes the workflow and the necessary activities in
terms of the AUTOSAR methodology for the development of
application software components.

The workflow shall allow a more or less independent development of
the software component core functionality. These activities have to be
performed for every application software component.

Extends Develop an Atomic Software Component

Relation Type Related Element Mul. | Note

Consumes Diagnostic System | 0..* | The Diagnostic System Extract contains
Extract diagnostic information that serves as a

requirement for the software developer.

Consumes Overall VFB Sys- 1 The application software needs to refer
tem to the relevant elements of the overall

VFB system such as Software
Component Types, Port Interfaces and
Data Types.

Produces Delivered Atomic | 1..* | Complete description of a set of
Software Compo- AtomicSoftwareComponents including
nents implementation (incl. source or object

code files)

Produces Diagnostic System | 0..* | Diagnostic information relevant to the
Extract SW-Cs is provided as a part of the

Diagnostic System Extract and can
contain relationships to the SW-C'’s
service needs.

Table 2.11: Develop Application Software

2.4.3 Uses Cases for more Specialized Software Components
2.4.3.1 Purpose

These Activities provides a rough outline of the creation of more specialized com-
ponents and of the ECU specific optimization of a software component.

2.4.3.2 Description

These Activities describe the work flow and the necessary activities in terms of
the AUTOSAR methodology to develop more specialized components, which could be
partially hardware or ECU dependent.
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2.4.3.3 Workflow

These work flows are for the most part derived from the generic activity Develop an
Atomic Software Component. The diagrams show the required extensions.

Note the development of a Service Component does not fall into this category of use
cases, because it is for the most part generated during integration time.

For the development of a VFB Parameter Component refer to the calibration use

case 2.9.
= Develop a Sensor Actuator
«extehds»
gz\:;m::! Atomic Software
Figure 2.19: Develop a Sensor or Actuator Component
Activity Develop a Sensor Actuator Component
Package AUTOSAR Root::M2::Methodology::Methodology Use Cases::Software
Component::Develop Sensor-Actuator Component
Brief Description Show how to develop a Sensor Actuator Component
Description Activities to develop a VFB Sensor Actuator Component, i.e.
component that represents a physical sensor or actuator.
Extends Develop an Atomic Software Component
Relation Type Related Element | Mul. | Note

Table 2.12: Develop a Sensor Actuator Component



AUTOSAR

Develop an ECU Abstraction
Component

«nesting»

Define BSW Module
Timing

«nesting»

Map Software Component

Develop an Atomic Software to BSW

Component

Figure 2.20: Develop an ECU Abstraction Component

Activity Develop an ECU Abstraction Component

Package AUTOSAR Root::M2::Methodology::Methodology Use Cases::Software
Component::Develop Ecuabs Component

Brief Description Show how to develop an ECU Abstraction Component.

Description Activities to develop an ECU Abstraction Software Component, i.e. a
component that implements an ECU Abstraction..

Extends Develop an Atomic Software Component

Relation Type Related Element Mul. | Note

Aggregates Define BSW Mod- 1
ule Timing

Aggregates Map Software 1
Component to BS
w

Table 2.13: Develop an ECU Abstraction Component

- Develop a Complex Driver
~———| | Component

«extends»

Develop an Atomic Software
Component

Figure 2.21: Develop a Complex Driver Component

Map Software Component
to BSW
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Activity Develop a Complex Driver Component

Package AUTOSAR Root::M2::Methodology::Methodology Use Cases::Software
Component::Develop CDD Component

Brief Description Show how to develop a Complex Driver Component

Description Show how to develop a Complex Driver Component

Extends Develop an Atomic Software Component

Relation Type Related Element Mul. | Note

Aggregates Map Software 1

Component to BS
W

Table 2.14: Develop a Complex Driver Component

Develop an NvBlock Software
Component

A

«extenfs»

Develop an Atomic Software
Component

Figure 2.22: Develop an NvBlock Software Component
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Activity

Develop an NvBlock Software Component

Package

AUTOSAR Root::M2::Methodology::Methodology Use Cases::Software
Component::Develop NvBlock Software Component

Brief Description

Description

Activities to develop an NvBlock Software Component. An
NvBlockSoftwareComponentType (designed as part of activity
Component Model Development) allows the application software to
access non-volatile data in a convenient way via ports. The NvBlock
Software Component takes over the management and buffering of data
within blocks including data exchange with the underlying basic
software (NvM). Optionally, it implements special writing strategies
(e.g. cyclic writing). The development activities are similar to the
generic activity Develop an Atomic Software Component with the
following differences:

e The description of the NvBlockNeeds within a
NvBlockSoftwareComponentType is done in response to
requirements given by the application software as part of their
own NvBlockNeeds. These are part of their Software
Component Internal Behavior which means that this level must
be available when the NvBlockSoftwareComponentType is
finally designed.

e The creation of an Software Component Internal Behavior within
NvBlockSoftwareComponentType is optional. This artifact is
only needed if special writing strategies have to implemented by
the RTE or if the application software needs a direct access (via
client-server ports) to the NvM.

e The source code of an NvBlockSoftwareComponentType will be
generated during integration as part of the artifact RTE Source
Code. Therefore no source code and no Atomic Software
Component Implementation needs to be created during this
activity.

Note that if non-volatile data are accessed by the application software
via an NvBlockSoftwareComponentType, it is not required to define a
ServiceComponentType for this use case.

Extends

Develop an Atomic Software Component

Relation Type

Related Element \ Mul. \ Note

Table 2.15: Develop an NvBlock Software Component
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Develop an Atomic
Software Component

Optimize a
Software

Component for a
Specific Target

+Compile Atomic
SWC ECU Specific’

Re-compile
Component in ECU
context

«nesting»

«extends»

«nesting»

Generate Component
Header File in Vendor
Mode

Create Service
Component

Generate Base
Ecu Configuration

Figure 2.23: Optimize Software Component

Activity

Optimize a Software Component for a Specific Target

Package

AUTOSAR Root::M2::Methodology::Methodology Use Cases::Software
Component::Optimize Software Component

Brief Description

Show how to optimize a software component for a specific target.

Description

In practice the integration of an application software component has to
consider some optimizations to meet performance or resource
requirements. The Component API might be much more efficient, if it
will be generated particularly adapted to the concrete ECU
configuration, e.g. via using macro definitions instead of function calls
for some RTE interaction. In fact this should not change the
Component Implementation (i.e. the C-sources).

That means now we have a different set of component headers, which
include the ECU-configuration-specific optimizations.

Note: This use case shows the typical steps needed until the
recompilation with the optimized header file can be done. It does not
show all the other steps needed for the ECU build.

Extends

Develop an Atomic Software Component

Relation Type

Related Element Mul. | Note

Aggregates

Create Service 1
Component

Aggregates

Generate Base 1
Ecu Configuration

Aggregates

Generate Compo- 1
nent Header File in
Vendor Mode
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Relation Type Related Element Mul. | Note

Aggregates Re-compile Com- 1 Compile Atomic SWC ECU Specific:
ponent in ECU
context

Table 2.16: Optimize a Software Component for a Specific Target

2.5 Develop System and Subsystems

2.5.1 Overview
2.5.1.1 Purpose

The Activities to develop the artifacts on the system level include the optional
development of the abstract system (see Chapter 2.2), the development of an overall
(technical) system and optionally the refinement into one or more subsystems. The
reason for this split is, that the latter may be done by another organization, as has
already been pointed out in 2.1.2.

2.5.1.2 Description

[TR_METH_01065] Develop System and Develop Sub-System activities | Fig-
ures 2.24 and 2.25 show the main inputs and outputs of these two major activities
and how they are refined into sub-activities. Note that the activity Generate ECU
Extract and Define System Safety Information can be performed as part
of Develop System and Develop Sub-System as well. Optionally a mapping be-
tween two different system views represented by different System Descriptions
can be added (see Section 3.3.1.14) and a specification of the transformer technology
for the communication can be defined. |(RS_METH_00208)

[TR_METH_01066] Creation of a System Extract and an ECU Extract | De-
pending on the intended work split, the System Configuration Description
produced during this activity can be used as a basis

1. to create one or more so-called Ssystem Extracts as a basis for further refine-
ment as sub-systems (see 2.5.5)

2. or to generate ECU Extracts which directly contain all relevant information to
be integrated on an ECU (see 2.5.6)

In the first case, only an outer system is defined. Based on the outer sys-
tem, ONe or more System Extracts can be delivered. The System Extract is
not fully decomposed and still needs to be refined before it forms the basis for the
ECU configuration. In order to distinguish between the delivered System Ex-
tracts and the refined sub-system, one or more ECU System Description$ are
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created as a basis for further refinement (See activity Create ECU System De-
scription). Atomic Software Components, additional ECUs, Networks and
the resulting communication will be added during the refinement step in the activity
Design Sub-System. |(RS_METH_00208)

0.* ~
Transformer Design
Bundle
z 0.* -
- «output» «output» = -
- 0.* .
Abstract System «in
S pu
Description Develop System System Extract
- «input» — «output» -
- 1> -
- 0.1 -
Overall VFB 7 7 ‘ 5 ‘\ . p——
System «input»
- Y -
- 0-1 «nesting» 1. -
z . «nesting» -
- «nesting» «nesting» -
Sysem «nesting» System
Constraint «nesting» Configuration
- Description
Description
1 0..1 0. 1.* 0.* 0.1
/ ﬁ
‘ ‘ | % | E Define System
i i Generate ECU Generate System View Mapping
Design Define System Design Custom g poner:
System Safety Information e o xtract

Figure 2.24: Structure of Activity: Develop System

qinput»

System Extract

«nesting»

Create ECU System
Description

Develop Sub-System

«nesting»

/1..*

Design Sub-System

«nesting»

B

Define System
Safety Information

ECU Extract

Generate ECU
Extract

Figure 2.25: Structure of Activity: Develop Subsystem

Figure 2.26 shows how the major deliverables produced during these activities are
related and how they refer to artifacts describing the software.

[TR_METH_01067] Abstract System Description deliverable | The 2Ab-
stract System Description extends the general System Description. The
System View Mapping maps the different views on the system together, e.g. dif-
ferent overall VFB systems (e.g. Abstract System Description with System
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Configuration Description), or the overall VFB system with the VFB System
Extract description. |(RS_METH_00208)

System

Syste
Description

«extends» &extends» «extend:\ «extends»

Abstract System
Description

extends»

System Constraint
Description

ECU System
Description

System Configuration
Description

/

System Extract ECU Extract

ti .
«aggregation> «aggregatiofi» . aggregatipn
«aggregatioff» «aggregation»
1 1 Software 1 L
0.1 -| Overall vFB | vFB system | EcU Extract of
~| system - | Extract - | VFB System
«aggregation» «aggregation» aggregation:
0.1 0.1 1
«aggregati
. 0.1
_—
—
—
e 01 «aggregation»
ECU Flat Maj
System Flat Map System View P

Mapping

Figure 2.26: Overview on the different roles of deliverables based on System Description

Note that all the deliverables based on the generic deliverable System Description
as well as the ECU Extract consist of ARXML files that are using the meta-model

element system as the root element, from where the other information can be traced
down.

Activity Develop System

Package AUTOSAR Root::M2::Methodology::Methodology Use Cases::System::
Develop System

Brief Description

Description Develop the description of an overall AUTOSAR System as a basis to
deliver System and/or ECU extracts.

Relation Type Related Element Mul. | Note

Consumes Abstract System | 0..* | The abstract System Description is an
Description optional input for the activity "Develop

System". Please note, that in this step
the Abstract System Description is
refined to a System Description.
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tract

Relation Type Related Element Mul. | Note
Consumes Overall VFB Sys- | 0..1 | Usually the System refers to elements of
tem an overall VFB descriptions. But for the
description of a legacy system, this input
might be empty.
Consumes System Constraint | 0..1
Description
Produces ECU Extract 1.*
Produces System Configura- | 1..*
tion Description
Produces System Extract 0.x
Produces Transformer De- | 0.7
sign Bundle
Aggregates Define System | 0..1
Safety Information
Aggregates Define System | 0..1
View Mapping
Aggregates Design Custom | 0..*
Transformer
Aggregates Design System 1
Aggregates Generate ECU Ex- | 1..*
tract
Aggregates Generate System | 0..*
Extract
Table 2.17: Develop System
Activity Develop Sub-System
Package AUTOSAR Root::M2::Methodology::Methodology Use Cases::System::
Develop System
Brief Description
Description Develop the description of a sub-system based on a given System
Extract.
Relation Type Related Element Mul. | Note
Consumes System Extract 1
Produces ECU Extract 1.*
Aggregates Create ECU Sys- 1
tem Description
Aggregates Define System | 0..1
Safety Information
Aggregates Design  Sub-Sys- | 1..*
tem
Aggregates Generate ECU Ex- | 1.7

Table 2.18: Develop Sub-System
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2.5.2 Design System
2.5.2.1 Purpose

This Activity provides a rough outline of the design steps leading to an AUTOSAR
System Configuration Description and the system-specific part of the Ab-
stract System Description, including its topology, deployment, communication
matrix, etc.

2.5.2.2 Description

[TR_METH_01068] Inputs and Output of the Design System activity [ The design
of an AUTOSAR system Configuration Description and the system-specific
part of the Abstract System Description uses input information from a Sys-
tem Constraint Description and is based on an Overall VFB System for
the software part. Optionally, the Abstract System Description that represents
the functional view on the system can be used as an input. Please note that the inputs
and output are depicted in the top-level activities which aggregates the activity Design
System.

The activity involves the creation of a Topology, ECU Resources Descrip-—
tions, and the interconnection between ECU instances. |(RS_METH_00078,
RS METH 00079, RS METH _00208)

[TR_METH_01069] Deployment of AUTOSAR Software Components | The
AUTOSAR Software Components defined within the VFB Top Level System Com-
position are then deployed to the ECU instances. |()

[TR_METH_01070] Description of network signals | The required network signals
are identified and a mapping is done to System Signals to implement the VFB.
System Signal Groups, are defined to keep certain signals grouped together for
consistent transmission. System Signals are then defined and form the initial input
to design the Communication. |(RS_METH_00208)

[TR_METH_01071] Description of design constraints | During this stage, design
constraints can also be defined Mapping of Software Components to Im-—
plementations, Mapping of Software Components to ECUs and Signal
Path Constraints. These constraints serve many purposes including the ability
for tools to use them to optimization a system, to interface with legacy ECUs, and
to "lock” design decision between iterations. |(RS_METH_00041, RS_METH_00020,
RS _METH_00208)

Note: The mapping of software components to implementations is optional and needed
only if those components are specifically required to be used in an ECU.

[TR_METH_01155] Definition of serialization | There are two approaches possible
for defining the serialization. The first approach provides the necessary information
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based on the network representation, the second approach based on implementation
data types. For details of these two approaches, please see [7]. |()

[TR_METH_01156] Use case: Serialization based on network representation |
The OEM defines the network representation on network signal (I1Signal) level. This
network representation is used by the Serializer Transformer to create the byte
stream. If not provided by the OEM, the Tier1s are free to choose implementation data
types for the application software. |()

[TR_METH_01157] Use case: Serialization based on implementation data types
[ The OEM defines the same implementation data types for the root software com-
position of communicating Ecu instances. These implementation data types are used
by the serializer Transformer to create the byte stream. Tier1s are free to use
arbitrary implementation data types for the application SW inside the root software
composition. |()

2.5.2.3 Workflow

Design
Communication

Figure 2.27: Structure overview: Desigh System
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Figure 2.28: Nesting relationship: Designh System
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Activity Design System

Package AUTOSAR Root::M2::Methodology::Methodology Use Cases::System::
Design System

Brief Description Initial work to create a topology, map a VFB onto that topology and
determine the ECU resources each ECU needs.

Description The design of an AUTOSAR System involves the creation of a

Topology, ECU Resources Descriptions, and the interconnection
between ECU instances.

The software components defined within the VFB Top Level System
Composition are then deployed to the ECU instances.

The required network signals are identified and a mapping is done to
System Signals to implement the VFB. System Signal Groups, are
defined to keep certain signals grouped together for atomic
transmission. System Signals are then defined and form the initial
input to design the Communication Matrix.

During this stage, design constraints can also be defined (Mapping of
Software Components to Implementations, Mapping of Software
Components to ECUs, Signal Path Constraint). These constraints
serve many purposes including the ability for tools to use them to
optimization a system, to interface with legacy ECUs, and to "lock"
design decision between iterations.

Notes: The mapping of software components to implementations is
optional and needed only if those components are specifically required
to be used in an ECU.

Relation Type

Related Element Mul. | Note

Aggregates Assign Top Level 1
Composition

Aggregates Define ECU De- 1
scription

Aggregates Define Signal Path 1
Constraints

Aggregates Define System 1
Timing

Aggregates Define System 1
Topology

Aggregates Define System 1
Variants

Aggregates Deploy  Software 1
Component

Aggregates Derive  Communi- 1
cation Needs

Aggre