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AUTOSAR

1 Introduction

This document contains the specification of the AUTOSAR Generic Structure
Template. Actually, it has been created as a supplement to the formal definition
provided by the AUTOSAR meta-model [1]. In other words, this document in addition
to the formal specification provides introductory description and rationale for the parts
of the AUTOSAR meta-model relevant for almost all AUTOSAR templates.

Nevertheless, the core part of the specification is directly based on the content of the
AUTOSAR meta-model. Therefore, this document contains a summary of the main
concepts of the AUTOSAR meta-model, see chapters 1.3 and 1.4.

This document provides reference information and is not intended to be read in a se-
quence. Nevertheless it contains as major aspecits:

1. Chapter 3 explains the top level structure which is common to all AUTOSAR tem-
plates.

2. Mechanisms used to design AUTOSAR templates:

(a) Chapter 2 describes an essential aspects of the Autosar Template UML pro-
file which are necessary to understand the AUTOSAR template documents.

(b) Chapter 4 describes general template classes which are collected similar to
the standard library of a compiler.

(c) Chapter 5 explains abstract classes with abstract relationships. These struc-
tures implement particular concepts applicable to all Autosar templates.
These concepts are applied by specializing these abstract classes and in
particular specializing the abstract relationships.

(d) Chapter 6 explains in general the approach to apply by model transformation
(as for example used for Variant handling).

3. Some specific applications of design mechanisms in the MetaModel

(a) Chapter 7 describes the implementation of variant handling within Autosar
templates based on MetaModeling Patterns (as described in 6).

(b) Chapter 9 describes the documentation support.

1.1 Scope

The scope of this document covers information which is required to understand the
AUTOSAR templates and the core mechanisms used to define these templates.

Aspects of UML modeling required to perform the template Modeling tasks are out of
the scope of this document.
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1.2 Document Conventions

Technical terms are typeset in mono spaced font, e.g. PortPrototype. As a general
rule, plural forms of technical terms are created by adding "s" to the singular form, e.g.
PortPrototypes. By this means the document resembles terminology used in the
AUTOSAR XML Schema.

This document contains constraints in textual form that are distinguished from the rest
of the text by a unique numerical constraint ID, a headline, and the actual constraint
text starting after the | character and terminated by the | character.

The purpose of these constraints is to literally constrain the interpretation of the
AUTOSAR meta-model such that it is possible to detect violations of the standardized
behavior implemented in an instance of the meta-model (i.e. on M1 level).

Makers of AUTOSAR tools are encouraged to add the numerical ID of a constraint that
corresponds to an M1 modeling issue as part of the diagnostic message issued by the
tool.

The attributes of the classes introduced in this document are listed in form of class
tables. They have the form shown in the example of the top-level element AUTOSAR:

Class AUTOSAR

Package M2::AUTOSARTemplates::AutosarTopLevelStructure

Note Root element of an AUTOSAR description, also the root element in corresponding XML documents.

Tags: xml.globalElement=true

Base ARObject

Attribute Type Mul. Kind | Note

adminData AdminData 0..1 aggr | This represents the administrative data of an Autosar file.
Tags: xml.sequenceOffset=10

arPackage ARPackage * aggr | This is the top level package in an AUTOSAR model.
Stereotypes: atpSplitable; atpVariation
Tags: atp.Splitkey=shortName, variationPoint.shortLabel
vh.latestBindingTime=blueprintDerivationTime
xml.sequenceOffset=30

filelnfo FilelInfoComment 0..1 aggr This represents a possibility to provide a structured

Comment comment in an AUTOSAR file.
Stereotypes: atpStructuredComment
Tags: xml.roleElement=true
xml.sequenceOffset=-10
xml.typeElement=false

introduction DocumentationBlock 0..1 aggr | This represents an introduction on the Autosar file. It is
intended for example to rpresent disclaimers and legal
notes.
Tags: xml.sequenceOffset=20

Table 1.1: AUTOSAR

The first rows in the table have the following meaning:

Class: The name of the class as defined in the UML model.
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Package: The UML package the class is defined in. This is only listed to help locating
the class in the overall meta model.

Note: The comment the modeler gave for the class (class note). Stereotypes and UML
tags of the class are also denoted here.

Base Classes: If applicable, the list of direct base classes.
The headers in the table have the following meaning:

Attribute: The name of an attribute of the class. Note that AUTOSAR does not distin-
guish between class attributes and owned association ends.

Type: The type of an attribute of the class.

Mul.: The assigned multiplicity of the attribute, i.e. how many instances of the given
data type are associated with the attribute.

Kind: Specifies, whether the attribute is aggregated in the class (aggr aggregation),
an UML attribute in the class (attr primitive attribute), or just referenced by it (ref
reference). Instance references are also indicated (iref instance reference) in this
field.

Note: The comment the modeler gave for the class attribute (role note). Stereotypes
and UML tags of the class are also denoted here.

Please note that the chapters that start with a letter instead of a numerical value rep-
resent the appendix of the document. The purpose of the appendix is to support the
explanation of certain aspects of the document and does not represent binding con-
ventions of the standard.

The verbal forms for the expression of obligation specified in [TPS_STDT_00053] shall
be used to indicate requirements, see Standardization Template, chapter Support for
Traceability ([2]).

The representation of requirements in AUTOSAR documents follows the table specified
in[TPS_STDT_00078], see Standardization Template, chapter Support for Traceability

([2]).

1.3 Methodology for Defining Formal Templates

Figure 1.1 illustrates the overall methodology used to define formal templates using
System Template as an example. A precise and concise model of the information that
needs to be captured in AUTOSAR XML files is provided in [1]
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Figure 1.1: Methodology to define templates in AUTOSAR (using SystemTemplate as
example

The following documents describe the various aspects of the methodology:

1. The template document (in this example System Template) describes the
information that can be captured in the template, independently from the mapping
of this model on XML-technology. It contains an elaborate description of the
semantics (the precise meaning) of all the information that can be captured within
the relevant parts of the AUTOSAR meta-model.

2. The model called M2 Templates in the AUTOSAR meta-model [1] contains the
structure of the AUTOSAR templates modeled in UML. The model is annotated
using notes which are also represented as class tables in the template docu-
ments.

3. The document called Generic Structure Template (this document) is repre-
sented e.g. as predefined Classes in the meta-model which are incorporated
in the generated schema.
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4. The Template UML Profile and Modeling Guide describes the basic concepts
that were applied when creating content of the meta-model. This information is
presented in chapter 2.

5. The document called XML Schema Production Rules [3] describes how XML is
used and how the meta-model designed in the "Software Component Template"
should be translated by the "Schema Generator" (MDS) into XML-Schema (XSD)
"Data Exchange Format".

This "formalization strategy" is supposed to be used for all data that is formally
described in the meta-model. In particular this document is worth to read in order
to understand the mapping of the meta-model and the XML based AUTOSAR
template.

6. The Data Exchange Format is represented as an XML schema automatically
generated out of the AUTOSAR meta-model using the approach and the patterns
defined in the XML Schema Production Rules. This schema is typically used
as input to AUTOSAR tools.

7. The M1-level descriptions (in figure 1.1 illustrated as "System configuration de-
scription" and "System Constraint Description") are XML files that can be val-
idated against the XML schema and furtheron follow the specifications in the
relevant "template document". In other words, the XML files are instances of the
schema defining the XML representation of the template.

1.4 Organization of the Meta-Model

Figure 1.2 sketches the overall structure of the meta-model, which formally defines
the vocabulary required to describe AUTOSAR software-components. As the dia-
gram points out, other template specifications (e.g. ECU Resource Template [4]
and system Template [5]) also use the same modeling approach in order to define
an overall consistent model of AUTOSAR software description.

The dashed arrows in the diagram describe dependencies in terms of import-
relationships between the packages within the meta-model. For example, the package
SWComponentTemplate imports meta-classes defined in the packages Generic-
Structure (described in this document) and ECUResourceTemplate [4].
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Figure 1.2: Structure of the meta-model

For clarification, please note that the package GenericStructure contains some
fundamental infrastructure meta-classes and common patterns. As these are used by
all other template specification the dependency associations are not depicted in the
diagram for the sake of clarity.
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2 Usage of UML in AUTOSAR Templates

The AUTOSAR meta-model is defined as an UML model. Therefore basic knowledge
of UML is required to understand the AUTOSAR template documents.

2.1 UML Diagrams

The diagrams in the AUTOSAR Template documents are consistent with UML 2.0. The
underlying model (the AUTOSAR metamodel) is assumed to be complete even though
certain elements might not be shown in a particular diagram to simplify understanding.
Nevertheless the class tables show all relevant information.

The coloring of the diagrams is usually explained in the surrounding text. But in general
the meta classes in light green color are those which are taken from ASAM/MSR.

Representation of instance refs is shown in Figure 5.9 (see [TPS_GST_00044]).

2.2 The AUTOSAR Meta-Model Hierarchy

The complete meta model hierarchy for AUTOSAR templates is shown in figure 2.1.
Unlike the classical four-layer architecture used by OMG, five meta levels are shown.
Starting at the lowest, most concrete meta level those are:

e M0O: AUTOSAR objects
This is the realization of an AUTOSAR system at work: For example a real ECUs
executing a software image containing for instance the windshield wiper control
software.

e M1: AUTOSAR models
Models on this meta level are built by the AUTOSAR developers. They may define
a software component called "windshield wiper" with a certain set of ports that is
connected to another software component and so on. On this level all artifacts
required to describe an AUTOSAR system are detailed, including re-usable types
as well as specific instances of such types.

The AUTOSAR software is loaded in to individual ECUs for individual vehicles.
This loading means that the M1 Model is instantiated.

Note that such an AUTOSAR model can be represented using various formats
ranging from XML, to C even to PDF.

e M2: AUTOSAR meta-model
On this meta level the vocabulary for AUTOSAR templates is defined. This vo-
cabulary later can be used by developers of AUTOSAR based ECU systems.

For example it is defined on M2 that in AUTOSAR we have an entity called
"software component" which among others aggregate an entity called "port". This
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definition ensures that the developer of an AUTOSAR software component can
describe his particular component and its ports. This description is called an
AUTOSAR model and resides on M1.

e M3: UML profile for AUTOSAR templates
The AUTOSAR templates on M2 are built according to the meta-model defined
on M3. As discussed before this is UML together with a particular UML profile to
better support template modeling work.

Formally a template on M2 is still an instance of UML, but at the same time the
template profile is applied, i.e. that additionally rules set out by the stereotypes in
the profile need to be observed. The relevant details of the profile are specified
in chapter 2.3 and chapter 2.4.

Note that an AUTOSAR model can be represented using various formats ranging from
XML, to C even to PDF. The conversion between these formats is called "transforma-
tion", while the fact that an AUTOSAR model follows to the AUTOSAR meta-model is
called "instantiation". An AUTOSAR model (M1) is therefore called an instance of the
AUTOSAR meta-model (M2).
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Figure 2.1: Meta Model Hierarchy

2.3 Stereotypes

The AUTOSAR Template Profile uses the following stereotypes’:

e [TPS_GST_00022] «<atpAbstract > applicable to relations (associations,
aggregations) | This indicates that the relationship is abstract. There needs to
be specialized relation in every concrete subclass redefining the abstract relation.
This stereotype is there to provide a better visualization in the diagrams. The fact
that the relation is abstract is modeled by defining the role as “derived” in the
model. It is also indicated by a “/” in front of the role name in the diagrams.

the names of these stereotypes start with at p which is the abbreviation for Autosar Template Profile
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Relations of «atpAbstract>> exist only in the superclass and are not inherited
to subclasses. They need to be redefined in the subclasses?. |()

e [TPS_GST_00023] <atpDerived> applicable to relations (associations,
aggregations) | This indicates that the relationship exists in the subclasses by
inheritance. It further indicates that in M1 models the relation is calculated (de-
rived) from other information.

There are two types of calculation:

— general
indicates that the value is calculated by a method which is described in the
note of the abstract relation. For example the atpBase is calculated as the
container of the first atpContextElement.

— derived union
indicates that it is derived as the union of all concrete relations.

10

For example, the aggregation from AtpClassifier to AtpFeature with role
atpFeature IS <atpDerived>, SwComponentType has an atpFeature
association in addition to component, port etc. This atpFeature is calcu-
lated as the union of the concrete features.

derived union means that for a given component type, its atpFeature prop-
erty holds its ports AND its contained component prototypes AND its contained
connectors. This allows to define the instance reference on abstract level.

Refer to chapter 5 for further details.
e [TPS_GST_00024] <atpMixed > applicable to classes |

This is applied to meta-classes only and indicates a mixed content model without
intermixed text. |()

e [TPS_GST_00025] <atpMixedString>> applicable to classes |

This is a mixed content model with intermixed text. This is applied to meta-
classes only. |()

For more details see chapter 2.3.1.
e [TPS_GST_00026] <atpObject > applicable to classes |

This is an implicit base class. It can only provide attributes with tagged with
xml.attribute=true. [()

For more details see chapter 6.3.3.

2In consequence of such a redefinition the XSD-generator ignores such abstract relations.
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e [TPS_GST_00027] <atpSplitable>> applicable to relations [ By using the
stereotype <atpSplitable>> the meta model can explicitly define how in-
stances of the meta model may be distributed over several files. By default all
data is stored in one single file. If the <atpSplitable>> is applied, then the
associated or aggregated information may be stored in different files. |()

For more details refer to the use cases [UC_IOAT_00009], [UC_IOAT_00004],
[UC_IOAT_00005] and [UC_IOAT_00001] in [6] and see chapter 8.

e [TPS_GST_00028] <atpVariation>> applicable to classes and relations |
This indicates variant handling. It is applied to meta-classes as well as to associ-
ations or aggregations. |()

For more details see chapter 7.

e [TPS_GST_00029] «atpUriDef>> applicable to associations | This indi-
cates that the essential information is only the full qualified name of the refer-
ence.target. This is then used as a whole as identifier for a particular purpose.
The association acts as the definition of a kind of "Universal Resource Identifier”
in the AUTOSAR model.

Note that in this case only the full qualified shortName path is important, and not
the shortName of the target nor the target itself. The particular semantics and
therefore the subsequent processing depends on the individual use case. |()

Therefore it is not always necessary to really follow the references of stereotype
<atpUriDef>>. Tools should not warn about dangling references of this stereo-
type unless explicitly requested by the user respectively the particular use case.

For example in EcucReferenceDef.dest ination the reference indicates that
valid targets of the EcucReferencevValue must be EcucContainervValues
whose definition is derived from the target of EcucReferenceDef.destina-
tion. But this can be verified even if the target EcucReferenceDef.destina-
tion is not really available.

e [TPS_GST_00030] <instanceRef>> applicable to dependencies | This is
used to provide a simplified representation of instance references within dia-
grams. |() See chapter 5.1.3 for more details due to instance references.

e [TPS_GST_00031] <isOfType> applicable to associations | This is used
to emphasize the concrete relationship between prototypes (subclasses of At p-
Prototype and types (subclasses of AtpType). |()

This stereotype influences in generation of associations according to chap-
ter 6.3.23.

3Note that this stereotype is redundant to the fact that such associations need to redefine the role
atpType directly or indirectly.
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2.3.1 Mixed Content (<atpMixed>, <atpMixedString>)

If a meta-class has several attributes (which may include aggregations or references),
there are cases in which the “serialized” representation (like XML) in the M1 model
adds semantics to the actual order and to the number of occurrences of the attribute
instances. It may be also be required, that the same attribute appears in multiple
instances (in M1) which are mixed with other attribute instances. This situation cannot
be expressed in UML in a simple way.

In addition, if a model requires to describe documentation-like information, it often will
need to mix formal content and text. An example of such a model is a an embedded
link in HTML: markup of formal information bits is mixed into regular text, as shown in
the following example:

[...]lmeet <a href="/wiki/Runtime" title="Runtime">runtime</a> requirements
of automotive devices[...]

This example illustrates that the "mixed content" feature is is well known in the XML
world, where it is called mixed content®.

[TPS_GST_00032] Basic Features of Mixed Content | The following list indicates
the features of mixed content from a modeling point of view. Within a mixed content
instance

e a set of formally defined model elements may appear an arbitrary number of
times in arbitrary order

e but the actually present order is relevant in terms of semantics of the whole object,
and

e In case of «atpMixedString> unqualified text may be mixed in between any
of formally defined elements.

10
This mechanism is supported in AUTOSAR through stereotypes

e <atpMixedString> which allows text between the data elements
([TPS_GST_00025])

e <atpMixed>> which allows any mix of the properties of such a class in any
order ([TPS_GST_00024])

The latter stereotype does not allow for mixed-in text, but keeps the definition of order
in terms of syntax and semantics.

[TPS_GST_00033] Upper Multiplicity in Mixed content | A mixed content class will
aggregate or reference a number of other classes in a template model. The target
multiplicity of those relations are typically 1, since the overall number of occurrences is
arbitrary by definition given in [TPS_GST_00032].

“http://www.w3schools.com/schema/schema_complex_mixed.asp



AUTOSAR

If, however, multiplicity is different from 1, a required grouping is specified. |()

For example if the target multiplicity is 2, always a pair of those objects (not just a single
object) must be put into the mixed content, and so on.

Figure 2.2 illustrates how it works. The M1 Model is shown in XML. Please note

1. MixedContent can be an arbitrary mix any order of a b ¢ d e in any order.
The order is semantically important. This is the same significance as if an aggre-
gation of upper multiplicity > 1 is annotated as {ordered} in UML®.

2. cis of upper multiplicity > 1 therefore the wrapper for multiplicity is there

3. e is legally missing since overall number of occurrences is arbitrary by definition.

«atpMixed» B
MixedContent <MIXED-CONTENT>
<B> ..</B>
<A>_.</A>
<CS>
<C> .. </C>
<C> .. </C>

<C> .. </C>
</CS>
<A>_.</A>
<CS>

<C> .. </C>

<C> .. </C>
someClass <C> .. </C>
</CS>
<A>_.</A>
<D-REF>..</D-REF>
<B> ..</B>
</MIXED-CONTENT>

Figure 2.2: Mixed content

[TPS_GST_00045] Inherited properties in mixed content |

¢ Inherited mixed properties are part of the mixed content and can freely be mixed
with own mixed properties.

e Inherited properties from classes, which are not <atpMixed> themselves, are
not part of the mixed content.

e Attributes (with xm1.attribute set to true) and inherited attributes are not
part of the mixed content.

Note further that in <atpMixedString>> there are no inherited properties other than
attributes with xm1.attribute setto true. |()

2.3.2 StructuredComment Elements (<atpStructuredComment >)

AUTOSAR supports StructuredComment to provide auxiliary information with the goal
to create a comment.

SUML it is not possible to denote this annotation for classes.
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[TPS_GST_00381] <atpStructuredComment> [ Elements marked as
<atpStructuredComment>> contain information that have no semantics in
the model and may be ignored on model level. |()

[TPS_GST_00382] Interaction of <atpStructuredComment > and
<atpSplitable>> [ When merging multiple physical files according to splitable ele-
ments all elements marked as <atpStructuredComment>> and all child elements
may be ignored. |()

The listing 2.1 illustrates the use of <atpStructuredComment>> by providing infor-
mation about the generating tool and its version.

Listing 2.1: File Info Comment in ARXML file

<AUTOSAR xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="http://autosar.org/schema/r4.0"
xsi:schemalocation="http://autosar.org/schema/r4.0_AUTOSAR_00044.xsd">
<FILE-INFO-COMMENT>>
<SDGS>
<SDG GID="GENERATION-INFO">
<SD GID="TOOL-VERSION">ToolA.1l.2.3</SD>
</SDG>
</SDGS>
</FILE-INFO-COMMENT>
<ADMIN-DATA>

Class FileinfoComment

Package M2::AUTOSARTemplates::AutosarTopLevelStructure

Note This class supports StructuredComment to provide auxiliary information with the goal to create a

comment.

Base ARObject

Attribute Type Mul. Kind | Note

sdg Sdg * aggr This property allows to keep special data which is not
represented by the standard model. It can be utilized to
keep e.g. tool specific data.

Table 2.1: FileInfoComment

2.4 UML Tags

The AUTOSAR Template Profile uses the following UML tags. Note that only those tags
are mentioned here which directly influence the semantic content of the meta model.

[TPS_GST_00364] UML tags are attached to the target end of relations if suitable
I

Unless specified differently with the particular UML tag, UML tags are attached to the
target end of a relation (association, aggregation). For Dependency and Generalization
UML tags are associated with the connector itself (to overcome limitation of UML tool
(EA) used in AUTOSAR). |()
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e [TPS_GST_00049] atp . recommendedPackage |
This tag provides a recommended package name for objects of the given meta
class. Thereby it provides a value for {kind}. Usually it is the name of the meta
class to which the tag is attached. Note that

— this tag is propagated to subclasses
— this tag only applies to subclasses of PackageableElement
|() The value for {kind} is described in Chapter 3.1.

e [TPS_GST_00385] atp.ManifestKind |
This tag provides a comma separated list of the manifest names to which this
class is assigned to. |()

e [TPS_GST_00050] atp.Splitkey |
This specifies the identifying key of <atpSplitable>> relations. The tag spec-
ifies a comma separated list of OCL expressions. These expressions can be the
foundation of constructing an identifying string.

For example if in PhysicalChannel.iSignalTriggering atp.Splitkey is
set to “shortName, variationPoint.shortLabel”, one can generate the
following OCL code:

context: PhysicalChannel

def: iSignalTriggering_atpSplitkey : String =
self.iSignalTriggering.shortName.concat (’',’)
.concat (self.iSignalTriggering.variationPoint.shortLabel)

10

For more details refer to Chapter 8.

[TPS_GST_00297] Tags to denote life cycle information | AUTOSAR denotes the
status with respect to life cycle on entities in UML model by tags with the name
atp.Statusx and map.Status. |()

e [TPS_GST _00051] atp.Status |
This tag allows to specify the current state of a meta model entity with respect to
its life cycle. It is applicable to classes, aggregations, associations and attributes.

The following values are supported:
valid This indicates that the related entity is a valid part of the document.

draft This indicates that the related entity is introduced newly in the meta model
but still experimental. This information is published but is subject to be
changed without backward compatibility management.

obsolete This indicates that the related entity is obsolete and kept in the meta
model for compatibility reasons. If this tag is set, the note shall express the
recommended alternative solution.
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preliminary This indicates that the related entity is preliminary in the meta
model. It is subject to be changed without backwards compatibility manage-
ment. An AUTOSAR release does not contain such elements. It is intended
for AUTOSAR internal development.

removed This indicates that the related entity is still in the meta model for what-
ever reason (e.g. in context of lifeCycles). It shall not be used and should
not even appear in documents. An AUTOSAR release does not contain such
elements. It is intended for AUTOSAR internal development.

In M1 use case, such removed elements are not included in an .arxml
delivery but can be referenced in a LifeCycleInfoSet by using the
<atpUriDef>> attribute of type Referrable: 1lcObject, respectively
uselnstead.

shallBecomeMandatory This indicates that the related entity should be manda-
tory from the semantical perspective and will become mandatory in future.
It is yet left optional to avoid backwards compatibility issues. Such elements
should be provided whenever possible.

The allowed combinations of status values in classes and aggregations / refer-
ences are illustrated in tables 2.2 and 2.3. If the tag is not specified, the related
entity is a valid part of the current meta model. The tag should be applied to the
target end of an association. |()

The tag can be applied to the association, if it is intended to be shown in notes
within diagrams.

Note that [TPS_GST_00051] focuses on M2 entities (meta model) while
[TPS_STDT _00064] expresses the same for M1 entities (model).

Note that Listing 12.1 provides these values as AUTOSAR arxml file.

e [TPS_GST_00413] Default value of atp.Status |
The default value of atp.sStatus for a meta class is ’valid’, an association in-
herits the value from the source, an aggregation and an attribute inherit the value
from the parent. |()

e [TPS_GST _00295] atp.StatusRevisionBegin |
This tag indicates the AUTOSAR-Revision from which on the status denoted in
atp.Status is viable. This corresponds to the periodBegin as specified in
[TPS_GST_00244]. |()

e [TPS_GST_00296] atp.StatusRevisionEnd |
This tag indicates the AUTOSAR-Revision from which on the status denoted
in atp.Status is viable. This corresponds to the periodEnd as specified in
[TPS_GST_00244]. |()

e [TPS_GST _00274] atp.StatusComment | This represents a short note about
the current status according to [TPS_GST_00051]. Itis primarily applied to status
values other than "valid". |()
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e [TPS_GST_00362] map.Status | This tag allows the definition of a life cycle for
upstream mappings. The values of this tagged value are linked to the values of

atp.status [TPS_GST_00051]. |()

The status values in aggregations / references and classes are illustrated in table 2.2
and table 2.3. There ’1’ means allowed and '0’ means not allowed combinations. The

tables represent direct children no inherit children.

Status of (Aggregation/Reference/Attribute)
Status of Class draft valid obsolete preliminary removed shallBecome
(parent/source) Mandatory

draft 1 0 1 1 1 0
valid 1 1 1 1 1 1
obsolete 0 0 1 0 1 0
preliminary 1 0 1 1 1 0
removed 0 0 0 0 1 0
shallBecomeMandatory 1 0 1 1 1 1

Table 2.2: Matrix of allowed status value combinations (Aggregation/Reference/At-

tribute)
Status of Class (child/target)
Status of draft valid obsolete preliminary removed shallBecome
(Aggregation/Refer- Mandatory
ence/Attribute)

draft 1 1 0 1 0 1
valid 0 1 0 0 0 0
obsolete 1 1 1 1 0 1
preliminary 1 1 0 1 0 1
removed 1 1 1 1 1
shallBecomeMandatory 0 1 0 0 0 1

Table 2.3: Matrix of allowed status value combinations (Class)

The scope of table 2.2 and table 2.3 is illustrated in figure 2.3.

____________________________________

Scope of table statusvalue combinations with parent/source Class

parent

ClassA

aggregation

child:

ClassB

source: ClassA

reference

target ClassB

Scope of table status value combinations with child/target Class

Figure 2.3: Status value combinations
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An invalid case: status of (Aggregation/Reference) = "valid" and status of Class (par-
ent/source) = "obsolete"; is illustrated in figure 2.4.

Scope of table status value combinations with parent/source Class

|

| |

| |

|

| parent ClassA source: ClassA :

|

| tags tags :

| atp.Status = obsolete atp.Status = obsolete |

| |

| |

| |
aggregation Tags: | P reference Tags:
atpStatus =valid [ _ _ _ _|° a ggieg_aﬂof _______________ rsfe_re_nc_e ______ atp.Status = valid

child: ClassB target ClassB

tags tags
atp:Status = obsolete atp.Status = obsolete

Scope of table status value combinations with child/target Class

Figure 2.4: Invalid combination of status values

[TPS_GST_00370] atp.EnumerationValue | This tag allows the definition of Enu-
merationValue(s). They shall not overlap each other in the context of one meta class
stereotyped "enumeration”. |()

[TPS_GST_00371] Tag to control the production of specification documents |
UML-Tags with the name mmt.* control the production of specification documents. |()

e [TPS_GST_00372] mmt .RestrictToStandards | The usage of this tag con-
trols the appearance of model elements in generated artifacts with respect to the
mentioned standard. If mmt .RestrictToStandards is applied to a model ele-
ment then this model element shall appear only in the generated artifacts of the
standard identified by the value of mmt .RestrictToStandards. The value of
mmt .RestrictToStandards can contain a comma separated list with one or
more of the following values "CP", "AP", "FO", "TC", "TA". The comma may be
succeeded by white-space. |()

The meta models of adaptive platform and classic platform are be maintained in a
common model. This allows reuse of existing meta-classes. Some meta-classes
will have attributes, aggregations or references that are mutually exclusive for the
respective standards, i.e the attributes relevant form the classic platform shall
only appear in generated artifacts for the classic platform and vice versa.

e [TPS_GST_00353] mmt . templateTable |
This tag is used to associate templates with the given variation Point. The value
is a white space separated list of templates denoted by names according to
[TR_PDN_00003]. In particular it is the abbrName defined by a Keyword of
classification DocumentAbbreviation in set "DocumentAbbreviations"
specified in [7] (e.g. SWCT).

mmt . templateTable tag is applied to any package which objects contributing
to the meta model.
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mmt . templateTable applies transitively to all sub-packages of the package in
which it is defined. Nevertheless sub-packages may override the value provided
by mmt . templateTable on ancestor packages. |()

[TPS_GST_00298] Tags to denote Variant Handling Properties [UML- Tags with
the name vh.* relate to the variant handling. |()

e [TPS_GST_00052] vh.latestBindingTime |
This tag controls the binding time of variant handling. |()

For more details see chapter 7.6 [TPS_GST_00182].

[TPS_GST_00291] UML-tags for Configuration of XML schema production | UML-
Tags with the name xm1 . « relate to the XML serialization of AUTOSAR models. They
basically do not influence the semantics of an M1 model, but ensure that the XML
serialization can be controlled by the meta model.

They also provide means to tweak the schema such that backwards compatibility of
the schema can be ensured while the meta model evolves.

For more details how to apply these tags and about the impact of these tags, refer to
chapter "4 Configuration of XML schema production" in [3]. |()

e [TPS_GST_00053] xml.xsd. etc. |
These tags allow to define details of primitive types by using XSD restrictions.
Even if it is specified by means of a technology specific definition it applies to the
meta model independently of the storage technology. |()

e [TPS_GST_00054] xml.xsd.customType |
This tag is applicable to a <primitive>. It specifies the name of the
xsd:simpleType wWhich represents the primitive type. |()

e [TPS_GST_00055] xml.attribute |
determines if the UML-attribute is serialized as an XML attribute. This tag allows

to control the XML serialization and is not relevant for the semantics of an M1
model. |()

e [TPS_GST_00056] xml.attributeRef |
determines if the UML-attribute is serialized as a reference to a global XML at-
tribute. If set to t rue serializes the property as a reference to a global attribute.
Applicable only if xm1.attribute is setto true.

The name of the referenced attribute is specified in xm1 .name. The namespace
prefix of the referenced attribute is specified in xm1.nsPrefix. |()

e [TPS_GST_00057] xml.enforceMinMultiplicity |
If true, enforce minimum multiplicity; otherwise, it is "0". In order to allow for
transmitting partial information, the minimum multiplicity is not enforced by default
in the standardized schema. |()
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e [TPS_GST_00058] xml.enforceMaxMultiplicity |
If true, enforce maximum multiplicity; otherwise, it is "unbounded". By default
xml.enforceMaxMultiplicity istrue. |()

e [TPS_GST_00059] xml.globalElement |
If true, a global xsd:element is created for the tagged class. This
xsd:element can be used as the root element of an instance of the schema.
This tag needs to be explicitly defined in the AUTOSAR meta-model. Usually only
the meta-class AUTOSAR is represented by a globally defined XML element. |()

e [TPS_GST_00060] xml.mds.type |
determines the data type for a primitive if this is a primitive type generated by
the meta model tool. Major example for such a generated type is given by
REFERRABLE-SUBTYPES-ENUM. This tag shall be applied to a <primitive>
which then acts as a proxy to the type denoted in xml .mds . type. |()

e [TPS_GST_00061] xml.name |
Provides the name of a schema fragment (element, attribute, group, etc.) that
represents the role or class.

If not explicitly defined in the AUTOSAR meta model, then this value is calculated
as explained in [3]. |()

e [TPS_GST_00062] xml.nsPrefix |
This tag may be applied to

attribute determines the name space prefix for properties with
xml.attributeRef setto true

package determines the name space prefix used for the schema based on this
package.

10

e [TPS_GST_00063] xml.nsUri |
determines the name space URI used for the schema based on this package.
The format of the name space URI is defined in [3]. If not explicitly defined in the
AUTOSAR meta model, then this value is implicitly specified as explained in [3].

10

e [TPS_GST_00064] xml .roleElement, xml .roleWrapperElement,
xml.typeElement, xml.typeWrapperElement |
These tags allow to control the XML serialization, in particular the creation of
XML-Elements and are not relevant for the semantics of an M1 model. For more
details see [3]. |()

e [TPS_GST_00065] xml . sequenceOffset |
Determines the sequence in which the properties are serialized in XML. If this tag
is missing, the properties are serialized in alphabetical order. This sequence is
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relevant for easier maintenance of the XML artifacts but are not relevant for the
semantics of an M1 Model. |()°

e [TPS_GST_00066] xml1.systemIdentifier |
Determines the System identifier which should be used in instances dedicated
to this schema. If not explicitly defined in the AUTOSAR meta model, then this
value is implicitly specified as explained in [3]. |()

[TPS_GST_00292] Adminstrative UML Tags | For document administration of
the meta model, the UML tags with the name pattern admin.x are applied
to a particular package (for example M2::AUTOSAR Templates::ReadMe). If
this package is referenced in the configuration files of the Meta Model Tool the
values are forwarded to the generated artifacts ( e.g. MMOD_XMLSchema or
MOD_ECUConfigurationParameters).

In addition to the UML tags the disclaimer for the generated artifacts is taken from the
package note of this package. | ()

The following UML tags apply:

e [TPS_GST_00067] admin.documentClassification |
Denotes the classification of the meta-model (Standard resp. Auxiliary) |()

e [TPS_GST_00068] admin.documentIdentificationNo |
This represents the AUTOSAR document number. |()

e [TPS_GST_00069] admin.documentOwner |
This denotes the maintainer of the meta-model. |()

e [TPS_GST_00070] admin.documentResponsibility |
This denotes the responsible authority of the meta-model. |()

e [TPS_GST_00071] admin.documentStatus |
This denotes the status of the meta-model. |()

e [TPS_GST_00072] admin.documentTitle |
This denotes the title assigned to the meta-model. |()

e [TPS_GST_00073] admin.documentVersion |
This denotes the official version of the meta-model. Note that the document
version is not related to the admin.partOfRelease SO a version number like
3.1.12 doesn’t necessarily refer to the R3.1 branch of AUTOSAR. |()

e [TPS_GST _00074] admin.partOfRelease |
This denotes the AUTOSAR release in which the meta-model is published. Note
that this tag is necessary as it's being used by the tooling in order to control the
details of various generators such as:

— the insertion of hardwired xsd: simpleType named REF for AUTOSAR re-
lease less than 4.0.

61f the sequence is relevant, this is denoted as {ordered} mutltiplicity in the model.
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— the processing of primitives according to their impplementation.

— structural differences of artifacts (e.g. classtables) among the AUTOSAR
releases.

|() Details to the implementation of primitives are described in Chapter 6.3.1.

e [TPS_GST_00075] admin.releaseDate |
This denotes the date of the AUTOSAR release in which the meta-model is pub-
lished | ()

e [TPS_GST_00076] admin.revision |
denotes the particular revision of the AUTOSAR release in which the meta-model
is published. |()

[TPS_GST_00299] Tags to specify Upstream Mapping | UML-Tags with the name
map. {template} . relate to the description of upstream mapping. Upstream map-
ping describes if and how entities (M1 or M2) in artifacts crated latter in the methodol-
ogy (also called downstream) relate to entities created earlier (also called upstream).
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e [TPS_GST_00301] Placeholder {template} in Upstream Mapping Specifi-
cation Tags | This denotes the applicable upstream template, in which the map-
ping will be listed. These names follow [TR_PDN_00003]. In particular it is the
abbrName defined by a Keyword of classification DocumentAbbrevia-—
tion in set "DocumentAbbreviations" specified in [7] (e.g. SWCT). |()

e [TPS_GST _00300] map. {template} .desc | This provides a description of the
mapped entity. |()

e [TPS_GST_00302] map. {template}.m2element | This denotes the refer-
ence to M2 entity, e.g. SystemSignal.length [()

e [TPS_GST _00303] map. {template}.rule | This gives textual description
how to transform the data, e.g. 1:1 mapping |()

e [TPS_GST_00304] map. {template}.type | This represents the mapping
quality. The following values apply:

local no mapping needed since parameter local to BSW
partial some data can be automatically mapped but not all
full all data can be mapped automatically

10

[TPS_GST_00363] map.ld | This tag allows the unique identification of a given up-
stream mapping for the purpose of tracing. |()
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3 Autosar Top Level Structure

AUTOSAR uses a common top level structure for all AUTOSAR templates. This ap-
proach leaves maximum flexibility to design the artifacts in the AUTOSAR methodology.
Figure 3.1 illustrates the AUTOSAR top level structure.

AUTOSAR

¢ ¢

«atpSplitable,atpVariation»
«atpStructuredComment»

+arPackage | 0..*

- +adminData | 0..1
AtpBlueprint
AtpBlueprintable .
CollectableElement | +arPackage AGmIREE R
dentifiable | 0. + language: LEnum [0..1]
ARPackage
’ «atpSplitable,atpVariation»
«atpSplitable,atpVariation»
+e|ement|0..* +introduction | 0..1 +fileinfoComment | 0..1
CollectableElement «atpMixed» FilelInfoComment
Identifiable DocumentationBlock
PackageableElement
These elements have no
«atpObject» semantics in the model and
ARObject may be ignored on model
level.
ARElement + checksum: String [0..1]

+ timestamp: DateTime [0..1]

) ARObject is an implicit
base class of all classes
A in the model.

AtpType
Autosambaiatype many specializations + factorSiToUnit: Float [0..1]
not shown here ... |+ offsetsiTounit: Float [0..1]

Unit

Figure 3.1: Top level structure of AUTOSAR templates

[TPS_GST_00077] Top-Level Structure of an AUTOSAR Model | The meta-class
AUTOSAR is the root of all templates. AUTOSAR contains multiple ARPackages as
arPackage. |()

ARPackage can be arbitrarily nested. These packages contain PackageableEle-
ments which represent particular autonomous entities of AUTOSAR templates. The
most prominent specialization of this is ARE1ement (see Chapter 4.2).

Note that all' AUTOSAR meta-classes inherit from ARObject (see Chapter 4.1).

[TPS_GST_00078] AUTOSAR top level AdminData | The top level structure also
contains AdminData which specifies two major aspects of an AUTOSAR artifact:

'Obviously AROb ject dos not inherit from itself.
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e change management information specified as DocRevision

e language status of the document

10

For more details see Chapter 4.4).

[TPS_GST_00079] Language Status of an Artifact | The language status of the
artifact specifies:

1. the "master" language of the document specified in the attribute 1anguage in the
top level AdminData.

2. the additional languages which are in the document. This is specified as used-
Languages Which is a MultiLanguagePlainText which serves as a list of
languages used in the document.

10

For more details on the multi language approach see Chapter 9.6. The following exam-
ple illustrates the top-level structure of an ARXML file. This file is maintained in English
as well as in German. English is the master language.

Listing 3.1: Top-Level Structure of an ARXML file

<?xml version="1.0" encoding="UTF-8"?>
<AUTOSAR xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="http://autosar.org/schema/r4.0"
xsi:schemalocation="http://autosar.org/schema/r4.0_AUTOSAR_4-1-3.xsd"
>
<ADMIN-DATA>
<LANGUAGE>EN</LANGUAGE>
<USED-LANGUAGES>
<L-10 L="EN" xml:space="default">English</L-10>
<L-10 L="DE" xml:space="default">German</L-10>
</USED-LANGUAGES>
</ADMIN-DATA>
<AR-PACKAGES>
<AR-PACKAGE>
<SHORT-NAME>demo</SHORT-NAME >
<ELEMENTS>
<!--
autosar elements here
-
</ELEMENTS>
</AR-PACKAGE>
</AR-PACKAGES>
</AUTOSAR>
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Class AUTOSAR

Package M2::AUTOSARTemplates::AutosarTopLevelStructure

Note Root element of an AUTOSAR description, also the root element in corresponding XML documents.

Tags: xml.globalElement=true

Base ARObject

Attribute Type Mul. Kind | Note

adminData AdminData 0..1 aggr This represents the administrative data of an Autosar file.
Tags: xml.sequenceOffset=10

arPackage ARPackage * aggr This is the top level package in an AUTOSAR model.
Stereotypes: atpSplitable; atpVariation
Tags: atp.Splitkey=shortName, variationPoint.shortLabel
vh.latestBindingTime=blueprintDerivationTime
xml.sequenceOffset=30

fileInfo FileiInfoComment 0..1 aggr This represents a possibility to provide a structured

Comment comment in an AUTOSAR file.
Stereotypes: atpStructuredComment
Tags: xml.roleElement=true
xml.sequenceOffset=-10
xml.typeElement=false

introduction DocumentationBlock 0..1 aggr This represents an introduction on the Autosar file. It is
intended for example to rpresent disclaimers and legal
notes.
Tags: xml.sequenceOffset=20

Table 3.1: AUTOSAR

An AUTOSAR artifact is organized in ARPackages which contains so called Pack-
ageableElements elements. These are defined on its own nature, they exist inde-
pendently from each other and are used by associations. For example a computation
method is defined on its own. It is used by data definitions through a reference.

For more details about ARPackage please refer to Chapter 4.2.

3.1 Identifying M1 elements in packages

Packages are used to organize AUTOSAR M1 models. AUTOSAR Gbr itself publishes
M1 models as part of the released standard. In order to clearly identifying such model
elements, the following rules apply:

e [TPS_GST_00080] Package Structure for AUTOSAR delivered Models |
Model elements standardized by AUTOSAR and delivered as ARXML live in a
top-level Package of which the shortName is AUTOSAR.

This means that data elements which are defined by an OEM or supplier should
not live in a top level package named AUTOSAR. |()

[TPS_GST_00081] Pattern for AUTOSAR delivered Models | The package
structure of AUTOSAR delivered models follow the pattern:

/AUTOSAR
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/{module} -- identify the spec
/{kind}s[_Blueprint | _Example] —-— identify the kind
- of object

10

Note that AUTOSAR typically delivers Blueprints. For more details see
[TPS_STDT_00067].

An example structure is

/AUTOSAR

/ComM
/ApplicationDataTypes_Blueprint [BLUEPRINT]
/BswModuleEntrys_Blueprint [BLUEPRINT]
/CompuMethods_Blueprint [BLUEPRINT]
/DataConstrs_Blueprint [BLUEPRINT]
/DataTypeMappingSets_Blueprint [BLUEPRINT]
/Documentations [STANDARD]
/ImplementationDataTypes_Blueprint [BLUEPRINT]
/ImplementationDataTypes [STANDARD]
/ModeDeclarationGroups_Blueprint [BLUEPRINT]
/SwcBswMappings_Blueprint [BLUEPRINT]
/SwComponentTypes_Blueprint [BLUEPRINT]
/BswModuleDescriptions_Blueprint [BLUEPRINT]

In this example, there is a package with blueprints for implementation data types
as well as for implementation data types which are finally implemented as STAN-
DARD.

Another example is

/AUTOSAR
/AISpecification
/DataConstrs STANDARD]
/PhysicalDimensions STANDARD]
/Units STANDARD]
/ApplicationDataTypes_Blueprint BLUEPRINT
/CompuMethods_Blueprint BLUEPRINT

[

[

[

[ 1

[ 1
/PortInterfaces_Blueprint [BLUEPRINT]

[ ]

[

[

[

[

[

/PortPrototypeBlueprints_Blueprint BLUEPRINT
/ApplicationDataTypes_Example EXAMPLE]
/BlueprintMappingSets_Example EXAMPLE]
/CompuMethods_Example EXAMPLE]
/PortInterfaces_Example EXAMPLE]
/SwComponent Types_Example EXAMPLE]

This example shows a use case which provides STANDARD, BLUEPRINT and
EXAMPLE.
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[TPS_GST_00082] Package Structure for ECUC parameter definitions |
Note that that for compatibility reasons, the ECUC package structure is kept in
AUTOSAR 4.0 as

/AUTOSAR
/EcucDefs

10

e [TPS_GST_00083] Pattern for AUTOSAR defined Model Elements | Model
elements for which AUTOSAR specification already defines a standardized name
(such as platform types) shall live in a package path according to the following
pattern:

/AUTOSAR_{module} [_{postfix}]/{kind}s |()
In these given patterns, the following placeholders apply:

e [TPS_GST _00017] {module} denotes a Module Designator [ The module
designator is one of

— the module, library etc. (as API service prefix according to [8] (e.g. CanIf,
Ifx, Compiler)

— the abbrName defined by a Keyword of classification ModuleDes-
ignator in set "VirtualModules" specified in [7] (e.9. AISpecification).

10

e [TPS_GST_00084] {postfix} denotes the particular implementation | If
and only if multiple implementations of the BSW Module appear in the same
system the a postfix is added to the package structure. |()

e [TPS_GST _00085] {kind} denotes the kind of element | The value is the
name of a subclass of ARElement with an appended plural-'s’. The par-
ticular package names are specified for each ARElement using the UML
tag atp.recommendedPackage (see [TPS_GST_00049]) and shown as such
in the class tables (e.g. BswModuleDescriptions derived from BswMod-
uleDescription. |()

[TPS_GST_00086] Category of ARPackage | The value of attribute category of an
ARPackage can be taken as an indication about the nature of the ARPackage’s con-
tent. Certain values of attribute category are standardized by AUTOSAR: STANDARD,
BLUEPRINT, EXAMPLE, ICS. For the definition of custom values of attribute category
[TPS_GST_00016] applies. |()

e [TPS_GST_00087] BLUEPRINT |
Elements in such a package act as a kind of “blueprint” for real objects.
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This applies in particular to objects such as Port Inter face which are not mod-
eled particularly to be a “blueprint” but still are specializations of AtpBlueprint
respectively AtpBlueprintable. |()

For example, an authoring tool provides the such predefined PortInterface
as a kind of toolbox from which the definitions can be copied to a real project.

Model elements in such packages may be only defined partially. Therefore par-
ticular semantic constraints may apply. See [TPS_STDT_00002] in [2] for more
details.

[constr_2501] Blueprint of blueprints are not supported | Note that objects
modeled particularly as a “blueprint” (e.g. PortPrototypeBlueprint) also live
in a package of category BLUEPRINT. Strictly speaking this means that they can
be “blueprints” of “blueprints”. This indirection is not intended and not supported.

10

e [TPS_GST_00088] STANDARD |
Elements which are standardized by the submitter of the related top level package
and can be used as is for processing (e.g. ECU Parameter definitions). |()

Note that this also allows to represent stakeholder specific standard elements
since STANDARD is not limited to AUTOSAR internal application.

e [TPS_GST_00196] 1ICs |
Elements which form an Implementation Conformance Statement. |()

[constr_4055] ICS may not contain blueprints | Since an Implementation Con-
formance Statement always describes a set of one or more fully configured soft-
ware modules, a package with category I1Cs it is not allowed to contain sub-
packages at any level which have the category BLUEPRINT. |()

[constr_2573] ICS shall not reference examples | ICS is like a productive
Model and therefore shall not reference to an EXaMPLE. Such a reference would
be useless since the target needs to be ignored in the ICS. |()

For more details on the content of an Implementation Conformance Statement
refer to [9].

e [TPS_GST_00089] EXAMPLE |
Elements in EXxAMPLE package illustrate how to apply for example Elements de-
fined in STANDARD or BLUEPRINT packages. Elements in EXAMPLE packages
shall be ignored by generators etc. |()

[TPS_GST_00090] Non Standardized Category of ARPackage | Model elements
which do not fall in to one of these categories should live in a package with a category
mutually agreed between the stakeholders. It is also possible to have no category at
all in this case. |()

[constr_2515] Categories of packages shall not conflict | If a non empty category
is defined for a package, then all sub packages shall have empty category or the same
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category. See table 3.2. Additionally, the "Rules for references between elements in
packages with specific categories” shall apply. See table 3.3. |()

child + category (also indirect children)
g:tr:gtt)ry empty | BLUEPRINT | STANDARD | EXAMPLE ICS custom1 | custom2
empty ok ok ok ok ok ok ok
BLUEPRINT ok ok conflict conflict conflict | conflict conflict
STANDARD ok conflict ok conflict conflict | conflict | conflict
EXAMPLE ok conflict conflict ok conflict | conflict conflict
ICS ok conflict conflict conflict ok conflict | conflict
custom1 ok conflict conflict conflict conflict ok conflict
custom2 ok conflict conflict conflict conflict | conflict ok
Table 3.2: Rules for categories of sub packages
target package category (if category is empty, then the parent category
applies)
category
of package
that
contains
reference
source
element (if | empty | BLUEPRINT | STANDARD | EXAMPLE ICS custom1 | custom2
category is
empty,
then the
parent
category
applies)
empty ok ok ok ok ok ok ok
BLUEPRINT ok ok ok conflict ok conflict conflict
STANDARD ok conflict ok conflict conflict | conflict | conflict
EXAMPLE ok ok ok ok ok conflict conflict
ICS ok conflict ok conflict 2 ok conflict | conflict
custom1 ok ok ok ok ok ok ok
custom2 ok ok ok ok ok ok ok

Table 3.3: Rules for references between elements in packages with specific categories

It is possible to maintain a reference from a blueprint to the “actual” objects which were
derived from this blueprint. The meta-class BlueprintMappingSet can be used for
this. Particular compatibility rules may be applicable and defined in the appropriate
templates. For more details refer to [2].

2see [constr_2573] for details



AUTOSAR

Class BlueprintMappingSet
Package M2::AUTOSARTemplates::StandardizationTemplate::BlueprintMapping
Note This represents a container of mappings between "actual" model elements and the "blueprint" that has

been taken for their creation.
Tags: atp.recommendedPackage=BlueprintMappingSets

Base ARElement, ARObject, CollectableElement, Identifiable, MultilanguageReferrable, Packageable
Element, Referrable

Attribute Type Mul. Kind | Note

blueprintMap AtpBlueprintMapping * aggr This represents a particular blueprint map in the set.

Table 3.4: BlueprintMappingSet

3.2 The role of ARPackage, ARElement and Identifiable et. al.

The AUTOSAR meta model uses some abstract classes which represent various abil-
ities with respect of model organization. A synopsis of the same is provided in Fig-
ure 3.2.
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Referrable

+ shortName: Identifier

‘F

SingleLanguageReferrable +longName1 MixedContentForLongName

«atpMixedString»
0.1 SingleLanguageLongName

MultilanguageReferrable +longName MultilanguageLongName
>
0.1
Identifiable Describable

+ category: CategoryString [0..1]
+ uuid: String [0..1]

+ category: CategoryString [0..1]

Zr 0..1 | +introduction

«atpMixed»
DocumentationBlock

0..1 | +introduction

CollectableElement

‘F

AtpBlueprint
AtpBlueprintable +arPackage
ARPackage 0.+

«atpSplitable,atpVariation» ? «atpSplitable,atpVariation»

+element|0..*

PackageableElement

I

ARElement FibexElement

JA

Autosaibaiaype - many specializations + factorSiToUnit: Float [0..1]
not shown here ... |+ offsetsiToUnit: Float[0..1]

Figure 3.2: Synopsis of model organization classes

About Referrable:

e Referrable is an abstract meta class which has a shortName acting as a tar-
get for references. Referrable is mainly used for reference targets with a small
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footprint such as sdg. Referrable is specialized in SingleLanguageRe-
ferrable/MultilanguageReferrables.

e Specialization s of singlelLanguageReferrable are applicable as elements
which are embedded in a text which is already part of a multilingual object (so
called inline elements as described in Chapter 9.2.8).

e Specializations of MultilanguageReferrables apply to multilingual objects
which should have a relatively small footprint such as DefList, Traceable.

About Describable:

e Describable is an abstract meta class which represents the ability to provide a
description but not being Referrable or Identifiable. It is mentioned here
for completeness.

About Identifiable:

e Identifiable is an abstract class which inherits from MultilanguageRe-
ferrable. This is used to identify the essential objects in an AUTOSAR model.
Related to Referrable it provides further means to identify the element such as
desc. Obviously anything which can be identified shall also be referable. There-
fore, ITdentifiable is a specialization of Referrable.

e Nested Identifiables establish a hierarchical name space.

Note that if Referrable would contain further Referrables it would not be a
hierarchical name space because name spaces are established by Tdentifi-
able only3.

See chapter 4.3.1 for more details.

e arPackage in AUTOSAR is the top-most ITdentifiable in an AUTOSAR model.
This top-level ARPackage is the root of the name space hierarchy.

e The shortName of an Identifiable (more precisely of an Referrable) must
be (case insensitively) unique in the containing Tdentifiable. Examples are

— shortName oOf an ARElement (e.g. ApplicationSwComponentType)
must be unique within ARPackage (which is Identifiable). But there
might be other ApplicationSwComponentTypes with the same short-
Name in a different ARPackage.

— The shortName of an PortPrototype must be unique within an 2ppli-
cationSwComponentType (Which is Identifiable). But there might
be PortPrototypes of the same name in other ApplicationSwCom-
ponentTypesS.

About CollectableElement:

3Nevertheless such a nesting of Referrables does not occur in the AUTOSAR meta model.
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e CollectableElement represents the ability to be part of a collection (in partic-
ular to be referenced by a collection). This meta class does not introduce further
attributes nor further possible aggregations.

e Even if CollectableElement is similar to ARElement it is not the same be-
cause it handles an entirely different aspect.

About ARPackage:

e ARPackage can be nested: ARPackage can contain ARPackage in the role
arPackage.

e Thereby ARPackage consists of nested branches (ARPackages) and leaves
(subclasses of PackageableElement, in particular subclasses of ArElement).

e ARPackage is a specialization of Tdentifiable. Otherwise it would not con-
tribute to the name space hierarchy.

e PackageableElement is an abstract class which represents the ability that the
objects can be defined stand-alone. These objects do not require a context. Such
objects are sometimes called "first class citizens".

e PackageableElement (ARElement FibexElement) cannot contain further
PackageableElementS (ARElementsS resp. FibexElement).

About ARElement and FibexElement:

e ARElement iS an abstract class which contributes to an AUTOSAR model in
general.

e FibexElement iS an abstract class which represents the ability that the ele-
ments contribute particularly to the description of communication and topology of
a system.

e ARElement and FibexElement is Identifiable. So the derived elements
also have a shortName.

e ARElement FibexElement may contain further elements derived from Iden-
tifiable.
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4 General Template Classes

The nature of the general template classes given below is similar to the standard library
of a compiler: a set of predefined structures and elements to be used in an AUTOSAR
template model.

4.1 ARObject - Common Attributes for all Classes

[TPS_GST_00091] ARObject | AROb ject is one meta-class which is inherited by all
other meta-classes. |()

The related pattern is shown in Figure 6.9.

Class ARObject (abstract)
Package M2::AUTOSARTemplates::GenericStructure::GeneralTemplateClasses::ArObject

Note Implicit base class of all classes in meta-model.

Base
Subclasses —all concrete metaclasses—
Attribute Type Mul. Kind | Note

checksum String 0..1 attr Checksum calculated by the user’s tool environment for
an ArObject. May be used in an own tool environment to
determine if an ArObject has changed. The checksum
has no semantic meaning for an AUTOSAR model and
there is no requirement for AUTOSAR tools to manage
the checksum.

Tags: xml.attribute=true
xml.name=S

timestamp DateTime 0..1 attr Timestamp calculated by the user’s tool environment for
an ArObject. May be used in an own tool environment to
determine the last change of an ArObject. The timestamp
has no semantic meaning for an AUTOSAR model and
there is no requirement for AUTOSAR tools to manage
the timestamp.

Tags: xml.attribute=true
xml.name=T

Table 4.1: ARObject

4.2 Packages in Autosar

AUTOSAR M1 models can be organized as a number of packages, represented by
class ARPackage. It allows allows to put together the model elements, e.g. in form of
an OEM or project specific package containing entities like a windshield wiper software
component.

The self aggregation (role arpackage) shows that packages may in fact contain other
packages. Besides those, a package may contain an arbitrary number of elements,
represented by the abstract class ARE1ement. Such an AUTOSAR element is an en-
tity for which it makes sense to be defined in its own semantic context (stand-alone).
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An example for such an ARE1ement is the definition of a reusable software component
type. On the other hand a parameter of an operation does not make sense to be de-
fined stand-alone since its semantics is defined within and therefore highly dependent
on the enclosing context: the operation.

[TPS_GST_00092] The purpose of a ARPackage | The purpose of ARPackage is to

e organize AUTOSAR M1 models and establish a name space for the elements in
the package (as all Tdentifiables do)

e define the basis for relative references

10

For details about relative references, see chapter 6.3.2.2.

AUTOSAR
«atpSplitable» Tags:
------------------- vh latestBinding Time =
«atpSplitable,atpVariation» blueprintDerivationTime
+arPackage | 0..*

AtpBlueprint
AtpBlueprintable
CollectableElement
Identifiable

+referenceBase ReferenceBase
ARPackage
g > «atpSplitable» 0..*| + baselsThisPackage: Boolean
+package + globalElement: ReferrableSubtypesEnum [0..*]
+ isDefault: Boolean
+ isGlobal: Boolean
0.1 + shortLabel: Identifier

+globallnPackage

0..*
CollectableElement
+element Identifiable
- - PackageableElement
«atpSplitable,atpVariation» g * 9
\
«atpSplitable» Tags:
vh latestBindingTime =
systemDesignTime
xml.sequenceOffset =
20
+arPackage
0.*

«primitive»
ReferrableSubtypesEnum

tags
xml.mds.type = REFERRABLE-SUBTYPES-ENUM
xml.xsd.type = string

«atpSplitable,atpVariation»

Figure 4.1: AUTOSAR package

Note that the aggregation of ARElement in ARPackage is subject to variation. The
main use-case for this is to specify component alternatives with different interfaces
within a product line architecture.
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[constr_2537] Variation of PackageableElement is limited to components resp.
modules | Variation of ARElement in ARPackage shall be applied only to elements
on a kind of component level. In particular this is BswModuleDescription, Doc—
umentation, Implementation, SwComponentType, TimingExtension. This
constraint only applies if the PackageableElement is not a blueprint. |()

[constr_2509] ReferenceBase needs to be unique in a package | The shortLa-
bel of a reference base needs to be unique in (not within) a package. Note that it is
not necessary to be unique within (to say in deeper levels) of a package. |()

[constr_2510] only one default ReferenceBase | Only one ReferenceBase per
level can be marked as default (default="true”). |()

[constr_2574] globalInPackage for global elements only | Reference-
Base.globalInPackage is allowed only if isGlobal is set to true. |()

[constr_2538] Global reference is limited to certain elements | The ability to per-
form a global reference is limited to Chapter, Topicl, Caption, Traceable, Xref—
Target, Std, Xdoc, Xfile [()

Class ARPackage
Package M2::AUTOSARTemplates::GenericStructure::GeneralTemplateClasses::ARPackage
Note AUTOSAR package, allowing to create top level packages to structure the contained ARElements.

ARPackages are open sets. This means that in a file based description system multiple files can be used
to partially describe the contents of a package.

This is an extended version of MSR’s SW-SYSTEM.

Base ARObject, AtpBlueprint, AtoBlueprintable, CollectableElement, Identifiable, MultilanguageReferrable,
Referrable

Attribute Type Mul. Kind | Note

arPackage ARPackage * aggr This represents a sub package within an ARPackage,

thus allowing for an unlimited package hierarchy.

Stereotypes: atpSplitable; atpVariation

Tags: atp.Splitkey=shortName, variationPoint.shortLabel
vh.latestBindingTime=blueprintDerivationTime
xml.sequenceOffset=30

element PackageableElement * aggr Elements that are part of this package

Stereotypes: atpSplitable; atpVariation

Tags: atp.Splitkey=shortName, variationPoint.shortLabel
vh.latestBindingTime=systemDesignTime
xml.sequenceOffset=20

referenceBase ReferenceBase * aggr | This denotes the reference bases for the package. This is
the basis for all relative references within the package.
The base needs to be selected according to the base
attribute within the references.

Stereotypes: atpSplitable
Tags: atp.Splitkey=shortLabel
xml.sequenceOffset=10

Table 4.2: ARPackage




AUT o

©SAR

Class PackageableElement (abstract)
Package M2::AUTOSARTemplates::GenericStructure::GeneralTemplateClasses::ARPackage
Note This meta-class specifies the ability to be a member of an AUTOSAR package.
Base ARObject, CollectableElement, Identifiable, MultilanguageReferrable, Referrable
Subclasses ARElement, EnumerationMappingTable, FibexElement
Attribute Type Mul. Kind | Note
Table 4.3: PackageableElement
Class ARElement (abstract)
Package M2::AUTOSARTemplates::GenericStructure::GeneralTemplateClasses::ARPackage
Note An element that can be defined stand-alone, i.e. without being part of another element (except for
packages of course).
Base ARObject, CollectableElement, Identifiable, MultilanguageReferrable, PackageableElement, Referrable
Subclasses AclObjectSet, AclOperation, AclPermission, AclRole, AliasNameSet, ApplicationPartition, AutosarData
Type, BaseType, BlueprintMappingSet, BswEntryRelationshipSet, BswModuleDescription, BswModule
Entry, BuildActionManifest, CalibrationParameterValueSet, ClientldDefinitionSet, ClientServerinterfaceTo
BswModuleEntryBlueprintMapping, Collection, CompuMethod, ConsistencyNeedsBlueprintSet, Constant
Specification, ConstantSpecificationMappingSet, CryptoServiceCertificate, CryptoServiceKey, Crypto
ServicePrimitive, DataConstr, DataExchangePoint, DataTransformationSet, DataTypeMappingSet,
DiagnosticCommonElement, DiagnosticConnection, DiagnosticContributionSet, DiagnosticMasterTo
SlaveEventMappingSet, Documentation, EcucDefinitionCollection, EcucDestinationUriDefSet, Ecuc
ModuleConfigurationValues, EcucModuleDef, EcucValueCollection, EndToEndProtectionSet, Evaluated
VariantSet, FMFeature, FMFeatureMap, FMFeatureModel, FMFeatureSelectionSet, FlatMap, General
PurposeConnection, HwCategory, HwElement, HwType, IPv6ExtHeaderFilterSet, Implementation,
InterpolationRoutineMappingSet, J1939ControllerApplication, KeywordSet, LifeCyclelnfoSet, LifeCycle
StateDefinitionGroup, McFunction, McGroup, ModeDeclarationGroup, ModeDeclarationMappingSet,
PhysicalDimension, PhysicalDimensionMappingSet, Portinterface, PortinterfaceMappingSet, Port
PrototypeBlueprint, PostBuildVariantCriterion, PostBuildVariantCriterionValueSet, PredefinedVariant,
RapidPrototypingScenario, SdgDef, SwAddrMethod, SwAxisType, SwComponentType, SwRecord
Layout, SwSystemconst, SwSystemconstantValueSet, SwcBswMapping, System, SystemSignal, System
SignalGroup, TcpOptionFilterSet, TimingExtension, TransformationPropsSet, Unit, UnitGroup, ViewMap
Set
Attribute Type Mul. Kind | Note
Table 4.4: ARElement
Class ReferenceBase
Package M2::AUTOSARTemplates::GenericStructure::GeneralTemplateClasses::ARPackage
Note This meta-class establishes a basis for relative references. Reference bases are identified by the short
Label which must be unique in the current package.
Base ARObject
Attribute Type Mul. Kind | Note
baselsThis Boolean 1 attr This indicates that this base is established by the current
Package package. In this case the association "package" can be
derived as the qualified shortName of the enclosing
package.
If the value of baselsThisPackage is set to true then one
of the following must be true:
v




AUTO SAR

Class ReferenceBase

A
e target of the association "package" must be the
enclosing package.

e association "package" is omitted.
Tags: xml.sequenceOffset=28

globalElement ReferrableSubtypes * attr This attribute represents a meta-class for which the global
Enum referencing is supported via this reference base.

Tags: xml.sequenceOffset=29

globalln ARPackage * ref This represents the ability to express that global elements
Package live in various packages which do not have a common
ancestor package. Packages mentioned by Reference
Base.globallnPackage are used in addition to the one in
ReferenceBase.package.

Tags: xml.sequenceOffset=28

isDefault Boolean 1 attr This attribute denotes if the current ReferenceBase is the
default. Note that there can only be one default reference
base within a package.

Tags: xml.sequenceOffset=20

isGlobal Boolean 1 attr This indicates that the target of the applicable reference
can be resolved via the non-qualified shortName. This
requires that the shortName of the target is unique within
the package referenced in the reference base.

The default is false.

Note that the reference base also maintains a list of
elements which may be referenced using a "global
Reference".

Tags: xml.sequenceOffset=25

package ARPackage 0..1 ref This association specifies the basis of all relative
references with the base equals shortLabel.

This association must exist unless the value of baselsThis
Package is set to true.

Tags: xml.sequenceOffset=30

shortLabel Identifier 1 attr This is the name of the reference base. By this name,
particular references can denote the applicable base.

Tags: xml.sequenceOffset=10

Table 4.5: ReferenceBase

Primitive ReferrableSubtypesEnum

Package M2::AUTOSARTemplates::GenericStructure::GeneralTemplateClasses::ARPackage

Note This primitive is a proxy for an enum generated by the MMT. It allows to refer to any subclass of
Referrable. Due to technical reasons the possible values are not shown in this class table.

Tags: xml.mds.type=REFERRABLE-SUBTYPES-ENUM
xml.xsd.type=string

Table 4.6: ReferrableSubtypesEnum
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4.3 Identifiable and Referrable

[TPS_GST_00095] Main Purpose of Identifiable | The abstract base class
Identifiable represents the ability to contribute significantly to the technical struc-
ture of an AUTOSAR system. |()

[TPS_GST_00096] Main Purpose of Referrable [ The abstract base class Re-
ferrable represents the ability to be the target of a reference. Such references can
be simply links in a documentation or association contributing to the data model of an
AUTOSAR system. |()

It is important to understand the big picture of the properties of Tdentifiable. First,
there are properties which have an identifying purpose:

e [TPS_GST_00097] Purpose of shortName | The shortName (provided by Re-
ferrable) unambiguously identifies the object within the context given by the
first ancestor Identifiable. |()

[TPS_GST_00098] Recommendation to Choose Human Readable short-
Names | It is intended that shortNames are "speaking names" but can also be
used for reference purposes. |()

e [TPS_GST_00099] Purpose of 1longName | longName (provided by Multi-
languageReferrable) which contains the headline of the object as single line
of text. The content 1ongName is targeted to human readers. Therefore the long
name can be described in different languages. |()

e [TPS_GST_00100] Purpose of desc [ desc which contains a brief description
of what the object is. This is intended to help a human being to identify the object.
It is one single paragraph also provided in multiple languages. |()

e [TPS_GST_00101] Purpose of adminData [ adminData contains administra-
tive information about the object such as version information, language setting
etc. This information also has identifying character. |()

e [TPS_GST_00365] Purpose of uuid | uuid may be used in an user’s tool en-
vironment to uniquely identify AUTOSAR elements, for example, when merg-
ing AUTOSAR elements into a company-specific data base. The uuid has
no semantic meaning for an AUTOSAR model and there is no requirement for
AUTOSAR tools to manage the uuid. |()

In addition to these identifying properties, Tdentifiable carries further properties
which are of specifying purpose. For simplification of the model, these properties are
defined in Identifiable since they apply to mostly all identifiable objects represent-
ing the technical structure of an AUTOSAR system:

e [TPS_GST _00102] Purpose of category | category contains a keyword ex-
pressing a specific use case of the Tdentifiable. To some extent category can
be compared with stereotypes in UML. The applicable categories are specified in
the constraints of the objects in question. |()
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[TPS_GST_00016] Values for category [In general it is allowed to extend the
categories defined in the template specifications by user-defined values. In this
case the user is responsible to avoid any conflict with existing or future defined
AUTOSAR categories. This can be achieved for example by using an appropriate
prefix.

Anyhow the constraints of specific elements may restrict the category to exactly
the defined ones and in this case an extension is not allowed. |()

e [TPS_GST_00103] Purpose of introduction | introduction contains in-
troductory documentation about how the identified object is built or maybe used.

10

e [TPS_GST_00104] Purpose of annotation [ annotation contains develop-
ment annotations |()

For more details on Annotation see chapter 4.11).
As an example, these properties for the AUTOSAR project would be:
e shortName: AUTOSAR
e longName: AUTomotive Open Systems ARchitecture

e desc: AUTOSAR is an open and standardized automotive software architecture,
jointly developed by automobile manufacturers, suppliers and tool developers.

e introduction:
AUTOSAR

— paves the way for innovative electronic systems that further improve perfor-
mance, safety and environmental friendliness

— is a strong global partnership that creates one common standard: "Cooper-
ate on standards, compete on implementation”

The base class Identifiable has further content related attributes, which are shown
in figure 4.2:
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Referrable

+ shortName: Identifier

MultilanguageReferrable MultilanguageLongName

+longName

0.1

xmlsequenceOffset:

desc: -60
category: -50
adminData: -40

introduction -30
annotation -25

Identifiable d MultiLanguageOverviewParagraph
+de:
+ category: CategoryString [0..1] o
+ uuid: String [0..1] 0.1
. AdminData
+adminData
‘ + language: LEnum [0..1]
0.1
«atpMixed»
+introduction DocumentationBlock
>
0.1
GeneralAnnotation
+annotation Annotation
t
0.*

Figure 4.2: Identifiable

The base class Referrable and its specializations are shown in figure 4.3:

Referrable
+ shortName: Identifier
+shortNameFragment
0.*
SingleLanguageReferrable MultilanguageReferrable Identifiable ShortNameFragment
<|_ + category: CategoryString [0..1] + fragment: Identifier
+ uuid: String [0..1] + role: String

+longNamel | 0..1 +longName | 0..1

MixedContentForLongName q
9 MultilanguageLongName

«atpMixedString»
SingleLanguageLongName

Figure 4.3: Referrable
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In case a shortName is composed by different shortNames each of these particu-
lar shortNames shall be listed by one shortNameFragment. In 4.1 the composed
shortName is "A__B". The first ShortNameFragment is "A" and has the role "pre-
fix". The second ShortNameFragment is "B" and has the role "suffix".

Listing 4.1: Example for shortNameFragments

<SHORT-NAME>2A__ B</SHORT-NAME>
<SHORT-NAME-FRAGMENTS>
<SHORT-NAME-FRAGMENT>
<ROLE>prefix</ROLE>
<FRAGMENT>A</FRAGMENT>
</SHORT-NAME-FRAGMENT>
<SHORT-NAME-FRAGMENT>
<ROLE>suffix</ROLE>
<FRAGMENT>B</FRAGMENT>
</SHORT-NAME-FRAGMENT>
</SHORT-NAME-FRAGMENTS>

This procedure allows to compose and to separate the atomic and composed short-
Names without losing the original information.

For more details about DocumentationBlock please refer to chapter 9.2.

The attributes are given in the following class tables:

Class Identifiable (abstract)

Package M2::AUTOSARTemplates::GenericStructure::GeneralTemplateClasses::Identifiable

Note Instances of this class can be referred to by their identifier (within the namespace borders). In addition to
this, Identifiables are objects which contribute significantly to the overall structure of an AUTOSAR
description. In particular, Identifiables might contain Identifiables.

Base ARObject, MultilanguageReferrable, Referrable

Subclasses ARPackage, AbstractEvent, AbstractimplementationDataTypeElement, AbstractServicelnstance,

ApplicationEndpoint, ApplicationError, ApplicationPartitionToEcuPartitionMapping, AsynchronousServer
CallResultPoint, AtpBlueprint, AtpBlueprintable, AtpClassifier, AtpFeature, AutosarOperationArgument
Instance, AutosarVariablelnstance, BswinternalTriggeringPoint, BswModuleDependency, BuildAction
Entity, BuildActionEnvironment, CanTpAddress, CanTpChannel, CanTpNode, Chapter, ClassContent
Conditional, ClientldDefinition, ClientServerOperation, Code, CollectableElement, ComManagement
Mapping, CommConnectorPort, CommunicationConnector, CommunicationController, Compiler,
ConsistencyNeeds, ConsumedEventGroup, CouplingPort, CouplingPortStructuralElement, Crypto
ServiceMapping, DataPrototypeGroup, DataTransformation, DependencyOnArtifact, DiagEvent
DebounceAlgorithm, DiagnosticConnectedIndicator, DiagnosticDataElement, DiagnosticFunctionInhibit
Source, DiagnosticMasterToSlaveEventMapping, DiagnosticRoutineSubfunction, DolpLogicAddress, EC
UMapping, EOCExecutableEntityRefAbstract, EcuPartition, EcucContainerValue, EcucDefinition
Element, EcucDestinationUriDef, EcucEnumerationLiteralDef, EcucQuery, EcucValidationCondition, End
ToEndProtection, ExclusiveArea, ExecutableEntity, ExecutionTime, FMAttributeDef, FMFeatureMap
Assertion, FMFeatureMapCondition, FMFeatureMapElement, FMFeatureRelation, FMFeatureRestriction,
FMFeatureSelection, FlatinstanceDescriptor, FlexrayArTpNode, FlexrayTpConnectionControl, FlexrayTp
Node, FlexrayTpPduPool, FrameTriggering, GeneralParameter, GlobalTimeGateway, GlobalTimeMaster,
GlobalTimeSlave, HeapUsage, HwAttributeDef, HwAttributeLiteralDef, HwPin, HwPinGroup, IPv6EXxt
HeaderFilterList, 1SignalTolPduMapping, I1SignalTriggering, IdentCaption, InternalTriggeringPoint, J1939
SharedAddressCluster, J1939TpNode, Keyword, LifeCycleState, LinScheduleTable, LinTpNode, Linker,
MacMulticastGroup, McDatalnstance, MemorySection, ModeDeclaration, ModeDeclarationMapping,
ModeSwitchPoint, NetworkEndpoint, NmCluster, NmEcu, NmNode, NvBlockDescriptor, Packageable
Element, ParameterAccess, PduToFrameMapping, PduTriggering, PerinstanceMemory, Physical

Y

Y%
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A
Class Identifiable (abstract)
AN
Channel, PortGroup, PortinterfaceMapping, PossibleErrorReaction, ResourceConsumption, RootSw
CompositionPrototype, RptComponent, RptContainer, RptExecutableEntity, RptExecutableEntityEvent,
RptExecutionContext, RptProfile, RptServicePoint, RunnableEntityGroup, SdgAttribute, SdgClass,
SecureCommunicationAuthenticationProps, SecureCommunicationFreshnessProps, ServerCallPoint,
ServiceNeeds, SocketAddress, SomeipTpChannel, SpecElementReference, StackUsage, Structured
Req, SwGenericAxisParamType, SwServiceArg, SwcServiceDependency, SwcToApplicationPartition
Mapping, SwcToEcuMapping, SwcTolmplMapping, SystemMapping, TcpOptionFilterList, Timing
Condition, TimingConstraint, TimingDescription, TimingExtensionResource, TimingModelnstance, Tls
CryptoCipherSuite, Topic1, TpAddress, TraceableText, TracedFailure, TransformationProps,
TransformationTechnology, Trigger, VariableAccess, VariationPointProxy, ViewMap, VlanConfig, Wait
Point
Attribute Type Mul. Kind | Note
desc MultiLanguageOverview 0..1 aggr This represents a general but brief (one paragraph)
Paragraph description what the object in question is about. It is only
one paragraph! Desc is intended to be collected into
overview tables. This property helps a human reader to
identify the object in question.
More elaborate documentation, (in particular how the
object is built or used) should go to "introduction".
Tags: xml.sequenceOffset=-60
category CategoryString 0..1 attr The category is a keyword that specializes the semantics
of the Identifiable. It affects the expected existence of
attributes and the applicability of constraints.
Tags: xml.sequenceOffset=-50
adminData AdminData 0..1 aggr This represents the administrative data for the identifiable
object.
Tags: xml.sequenceOffset=-40
annotation Annotation * agar Possibility to provide additional notes while defining a

model element (e.g. the ECU Configuration Parameter
Values). These are not intended as documentation but
are mere design notes.

Tags: xml.sequenceOffset=-25

introduction

DocumentationBlock 0..1 agor This represents more information about how the object in
question is built or is used. Therefore itis a
DocumentationBlock.

Tags: xml.sequenceOffset=-30

uuid

String 0..1 attr The purpose of this attribute is to provide a globally
unique identifier for an instance of a meta-class. The
values of this attribute should be globally unique strings
prefixed by the type of identifier. For example, to include a
DCE UUID as defined by The Open Group, the UUID
would be preceded by "DCE:". The values of this attribute
may be used to support merging of different AUTOSAR
models.

The form of the UUID (Universally Unique Identifier) is
taken from a standard defined by the Open Group (was
Open Software Foundation). This standard is widely
used, including by Microsoft for COM (GUIDs) and by
many companies for DCE, which is based on CORBA.
The method for generating these 128-bit IDs is published
in the standard and the effectiveness and uniqueness of
the IDs is not in practice disputed.

If the id namespace is omitted, DCE is assumed.

An example is

v
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A
Class Identifiable (abstract)
A
"DCE:2fac1234-31f8-11b4-a222-08002b34c003".
The uuid attribute has no semantic meaning for an
AUTOSAR model and there is no requirement for
AUTOSAR tools to manage the timestamp.
Tags: xml.attribute=true
Table 4.7: Identifiable
Primitive Identifier
Package M2::AUTOSARTemplates::GenericStructure::GeneralTemplateClasses::Primitive Types
Note An Identifier is a string with a number of constraints on its appearance, satisfying the requirements typical
programming languages define for their Identifiers.
This datatype represents a string, that can be used as a c-Identifier.
It shall start with a letter, may consist of letters, digits and underscores.
Tags: xml.xsd.customType=IDENTIFIER
xml.xsd.maxLength=128
xml.xsd.pattern=[a-zA-Z][a-zA-Z0-9_]*
xml.xsd.type=string
Attribute Datatype Mul. Kind | Note
blueprintValue String 0..1 attr This represents a description that documents how the
value shall be defined when deriving objects from the
blueprint.
Tags: atp.Status=draft
xml.attribute=true
namePattern String 0..1 attr This attribute represents a pattern which shall be used to
define the value of the identifier if the identifier in question
is part of a blueprint.
For more details refer to TPS_StandardizationTemplate.
Tags: xml.attribute=true
Table 4.8: Identifier
Class MultilanguageLongName
Package M2::MSR::Documentation::TextModel::MultilanguageData
Note This meta-class represents the ability to specify a long name which acts in the role of a headline. It is
intended for human readers. Per language it should be around max 80 characters.
Base ARObject
Attribute Type Mul. Kind | Note
14 LLongName 1.* aggr This is the long name in one particular language.
Tags: xml.roleElement=true
xml.roleWrapperElement=false
xml.sequenceOffset=20
xml.typeElement=false
xml.typeWrapperElement=false

Table 4.9: MultilanguageLongName
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Class «atpMixedString» SingleLanguageLongName
Package M2::MSR::Documentation::TextModel::SingleLanguageData
Note SingleLanguageLongName
Base ARObject, MixedContentForLongName
Attribute Type Mul. Kind | Note
Table 4.10: SingleLanguageLongName
Class «atpMixedString» LLongName
Package M2::MSR::Documentation::TextModel::LanguageDataModel
Note MixedContentForLongNames in one particular language. The language is denoted in the attribute I.
Base ARObject, LanguageSpecific, MixedContentForLongName
Attribute Type Mul. Kind | Note
blueprintValue String 0..1 attr This represents a description that documents how the

value shall be defined when deriving objects from the
blueprint.

Tags: atp.Status=draft
xml.attribute=true

Table 4.11: LLongName

Class «atpMixedString» MixedContentForLongName (abstract)
Package M2::MSR::Documentation::TextModel::InlineTextModel
Note This is the model for titles and long-names. It allows some emphasis and index entries but no reference
target (which is provided by the identifiable in question). It is intended that the content model can also be
rendered as plain text.
The abstract class can be used for single language as well as for multi language elements.
Base ARObject
Subclasses LLongName, SingleLanguageLongName
Attribute Type Mul. Kind | Note
€ EmphasisText 1 agar This is emphasized text
Tags: xml.sequenceOffset=40
ie IndexEntry 1 aggr This is an index entry.
Tags: xml.sequenceOffset=70
sub Superscript 1 attr This is subscript text.
Tags: xml.sequenceOffset=60
sup Superscript 1 attr This is superscript text.
Tags: xml.sequenceOffset=50
it Tt 1 aggr This is a technical term.
Tags: xml.sequenceOffset=30

Table 4.12: MixedContentForLongName
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Class MultiLanguageOverviewParagraph

Package M2::MSR::Documentation::TextModel::MultilanguageData

Note This is the content of a multilingual paragraph in an overview item.

Base ARObject

Attribute Type Mul. Kind | Note

12 LOverviewParagraph 1.7 aggr This represents the text in one particular language.
Tags: xml.roleElement=true
xml.roleWrapperElement=false
xml.sequenceOffset=20
xml.typeElement=false
xml.typeWrapperElement=false

Table 4.13: MultiLanguageOverviewParagraph

Class «atpMixedString» LOverviewParagraph

Package M2::MSR::Documentation::TextModel::LanguageDataModel

Note MixedContentForOverviewParagraph in one particular language. The language is denoted in the attribute

l.

Base ARObject, LanguageSpecific, MixedContentForOverviewParagraph

Attribute Type Mul. Kind | Note

blueprintValue String 0..1 attr This represents a description that documents how the

value shall be defined when deriving objects from the
blueprint.

Tags: atp.Status=draft
xml.attribute=true

Table 4.14: LOverviewParagraph

Class Referrable (abstract)
Package M2::AUTOSARTemplates::GenericStructure::GeneralTemplateClasses::Identifiable
Note Instances of this class can be referred to by their identifier (while adhering to namespace borders).
Base ARObject
Subclasses AtpDefinition, BswDistinguishedPartition, BswModuleCallPoint, BswModuleClientServerEntry, Bsw
VariableAccess, CouplingPortTrafficClassAssignment, DiagnosticDebounceAlgorithmProps, Diagnostic
EnvModeElement, EthernetPriorityRegeneration, EventHandler, ExclusiveAreaNestingOrder, Hw
DescriptionEntity, ImplementationProps, LinSlaveConfigldent, ModeTransition, MultilanguageReferrable,
PncMappingldent, SingleLanguageReferrable, SocketConnectionBundle, TimeSyncServerConfiguration,
TpConnectionldent
Attribute Type Mul. Kind | Note
shortName Identifier 1 attr This specifies an identifying shortName for the object. It
needs to be unique within its context and is intended for
humans but even more for technical reference.
Tags: xml.enforceMinMultiplicity=true
xml.sequenceOffset=-100
shortName ShortNameFragment * agor This specifies how the Referrable.shortName is
Fragment composed of several shortNameFragments.
Tags: xml.sequenceOffset=-90

Table 4.15: Referrable
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Class MultilanguageReferrable (abstract)
Package M2::AUTOSARTemplates::GenericStructure::GeneralTemplateClasses::Identifiable
Note Instances of this class can be referred to by their identifier (while adhering to namespace borders). They
also may have a longName. But they are not considered to contribute substantially to the overall
structure of an AUTOSAR description. In particular it does not contain other Referrables.
Base ARObject, Referrable
Subclasses Caption, Defltem, DocumentationContext, /dentifiable, SdgCaption, TraceReferrable, Traceable
Attribute Type Mul. Kind | Note
longName Multilanguagelong 0..1 aggr | This specifies the long name of the object. Long name is
Name targeted to human readers and acts like a headline.
Table 4.16: MultilanguageReferrable
Class SingleLanguageReferrable (abstract)
Package M2::AUTOSARTemplates::GenericStructure::GeneralTemplateClasses::Identifiable
Note Instances of this class can be referred to by their identifier (while adhering to namespace borders). They
also may have a longName but in one language only.
Specializations of this class only occur as inline elements in one particular language. Therefore they
aggregate
But they are not considered to contribute substantially to the overall structure of an AUTOSAR
description. In particular it does not contain other Referrables.
Base ARObject, Referrable
Subclasses Std, Xdoc, Xfile, XrefTarget
Attribute Type Mul. Kind | Note
longName1 SingleLanguagelong 0..1 agar | This specifies the long name of the object. The role is
Name longName1 for compatibilty to ASAM FSX
Table 4.17: SingleLanguageReferrable
Class ShortNameFragment
Package M2::AUTOSARTemplates::GenericStructure::GeneralTemplateClasses::Identifiable
Note This class describes how the Referrable.shortName is composed of several shortNameFragments.
Base ARObject
Attribute Type Mul. Kind | Note
fragment Identifier 1 attr This specifies a single shortName (fragment) which is
part of the composed shortName.
Tags: xml.sequenceOffset=20
role String 1 attr This specifies the role of fragment to define e.g. the order
of the fragments.
Tags: xml.sequenceOffset=10
Table 4.18: ShortNameFragment
4.3.1 Name spaces and uniqueness of shortName

The shortName in Referrable contributes to the identification of specializations of
Referrable, in particular Identifiable.
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[TPS_GST_00018] Name Space established by Identifiable [ Identifiable
thereby establishes a name space in which the contained Tdentifiables respec-
tively Re ferrables can unambiguously identified by their shortName. In some cases
there are meta-classes derived from Identifiable that aggregate meta-classes that
are not derived from Identifiable but they aggregate in turn a meta-class that is
derived from Referrable. In other words, there are cases where Tdentifiables are
aggregated only indirectly.

Anyhow the rules for interpreting the established name space apply in this case as
well. In particular, for a given instance of Referrable, the name space is established
by the nearest ancestor (not only parent) element which is an Tdentifiable. This
expressed by the phrase "within a given Identifiable" in [constr_2508]. |()

[TPS_GST_00019] Referrable does not establish Name Space | Note that Re—
ferrable does not establish a name space. Beyond Identifiable there is no
use case wWhere Referrable aggregates another Referrable. But if it would, the
shortName of the aggregated one would need to be unique within the nearest ances-
tor Identifiable (not only the nearest ancestor Referrable). |()

Note that it is possible to extend the name space for particular elements in order to
support global references. See [constr_2538] in Chapter 4.2 for more detalils.

[TPS_GST_00021] Case Sensitivity of shortName | shortName shall be
e basically interpreted as case sensitive (see [TPS_GST_00020])

e but checked for uniqueness as not case sensitive ([constr_2508])

10

[constr_2508] Name space of shortName | The content of shortName needs to be
unique (case insensitive) within a given ITdentifiable.

Note that the check for uniqueness of shortName shall be performed case insensi-
tively. This supports the good practice that names should not differ in upper / lower case
only which would cause a lot of confusion.

The term “case insensitive” indicates that the characters in the sets

uvwzxy z}

p
P UV WXY Z}

ijklmno gr s t
I JKLMNO QRST
are respectively considered to be the same. In other words case-insensitive check for
unigueness of shortNames results in the fact that e.g. elements with shortName "X"

and "x" are considered the same and shall not exist in the same package. |()

4.4 Administrative Data

AdminData is used to denote administrative meta data to objects. It covers various
aspects:
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e [TPS_GST_00105] Control of the Document Language by AdminData | con-
trol of the languages in the document. |() (see chapter 3 and chapter 9.6).

[constr_2572] Unique Control of Document Languages | The settings for mul-
tiple languages are specified in the top-Level AdminData only |()

[TPS_GST_00106] Version Management | Version and change management
is performed using DocRevision. Note that entry for the current revision is the
first one. Information about previous revisions can be provided as change history.

10

[TPS_GST_00107] Merge Operations in Version Management | DocRevi-
sion allows to specify the revision label of its predecessors in order to document
merge operations. |()

[TPS_GST_00108] Special Information in Version Management | sdg allows
to denote specific information in addition to the AUTOSAR standardized model.
The usage of sdg shall be mutually agreed between the involved parties. |()

AdminData +usedLanguages MultiLanguagePlainText

+ language: LEnum [0..1] 0.1

DocRevision

date: DateTime

issuedBy: String [0..1]

revisionLabel: RevisionLabelString [0..1]
revisionLabelP1: RevisionLabelString [0..1]
revisionLabelP2: RevisionLabelString [0..1]
state: NameToken [0..1]

+docRevision

0.*
{ordered}

o+ o+ o+ o+ o+

+sdg Sdg

& 0.4t gid: NameToken

Figure 4.4: AdminData

Class AdminData
Package M2::MSR::AsamHdo::AdminData
Note AdminData represents the ability to express administrative information for an element. This

administration information is to be treated as meta-data such as revision id or state of the file. There are
basically four kinds of meta-data

e The language and/or used languages.

e Revision information covering e.g. revision number, state, release date, changes. Note that this
information can be given in general as well as related to a particular company.

e Document meta-data specific for a company

Y%
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Class AdminData

Base ARObject

Attribute Type Mul. Kind | Note

docRevision (or- | DocRevision * aggor This allows to denote information about the current

dered) revision of the object.
Note that information about previous revisions can also
be logged here. The entries shall be sorted descendant
by date in order to reflect the history. Therefore the most
recent entry representing the current version is denoted
first.
Tags: xml.roleElement=true
xml.roleWrapperElement=true
xml.sequenceOffset=50
xml.typeElement=false
xml.typeWrapperElement=false

language LEnum 0..1 attr This attribute specifies the master language of the
document or the document fragment. The master
language is the one in which the document is maintained
and from which the other languages are derived from. In
particular in case of inconsistencies, the information in
the master language is priority.
Tags: xml.sequenceOffset=20

sdg Sdg * aggr This property allows to keep special data which is not
represented by the standard model. It can be utilized to
keep e.g. tool specific data.
Tags: xml.roleElement=true
xml.roleWrapperElement=true
xml.sequenceOffset=60
xml.typeElement=false
xml.typeWrapperElement=false

usedLanguages | MultiLanguagePlainText 0..1 agagr | This property specifies the languages which are provided
in the document. Therefore it should only be specified in
the top level admin data. For each language provided in
the document there is one entry in MultilanguagePlain
Text. The content of each entry can be used for
illustration of the language. The used language itself
depends on the language attribute in the entry.
Tags: xml.sequenceOffset=30

Table 4.19: AdminData

Class DocRevision

Package M2::MSR::AsamHdo::AdminData

Note This meta-class represents the ability to maintain information which relates to revision management of

documents or objects.
Tags: xml.sequenceOffset=20

Base ARObject

Attribute Type Mul. Kind | Note

date DateTime 1 attr This specifies the date and time, when the object in
question was released
Tags: xml.sequenceOffset=80

issuedBy String 0..1 attr This is the name of an individual or an organization who
issued the current revision of the document or document
fragment.
Tags: xml.sequenceOffset=60
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Class DocRevision
modification Modification * aggr This property represents one particular modification in
comparison to its predecessor.
Tags: xml.roleElement=true
xml.roleWrapperElement=true
xml.sequenceOffset=100
xml.typeElement=false
xml.typeWrapperElement=false
revisionLabel RevisionLabelString 0..1 attr This attribute represents the version number of the object.
Tags: xml.sequenceOffset=20
revisionLabelP1 RevisionLabelString 0..1 attr This attribute represents the version number of the first
predecessor of the object.
Tags: xml.sequenceOffset=30
revisionLabelP2 | RevisionLabelString 0..1 attr This attribute represents the version number of the
second predecessor of the object.
This attribute is used if the object is the result of a merge
process in which two branches are merged in to one new
revision.
Tags: xml.sequenceOffset=40
state NameToken 0..1 attr The attribute state represents the current state of the
current file according to the configuration management
plan. It is a NameToken until possible states are
standardized.
Tags: xml.sequenceOffset=50
Table 4.20: DocRevision
Class Modification
Package M2::MSR::AsamHdo::AdminData
Note This meta-class represents the ability to record what has changed in a document in comparison to its
predecessor.
Base ARObject
Attribute Type Mul. Kind | Note
change MultiLanguageOverview 1 aggr This property denotes the one particular change which
Paragraph was performed on the object.
Tags: xml.sequenceOffset=20
reason MultiLanguageOverview 0..1 agar | This property represents the rationale for the particular
Paragraph change.
Tags: xml.sequenceOffset=30

Table 4.21: Modification

4.5 Special Data - Extension Mechanism

4.5.1 Special Data

Special data groups (sdgs) provide a standardized mechanism to store arbitrary data
for which no other element exists of the data model.
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[TPS_GST_00223] Use Cases for sdg | Intended use cases for special data are such
as

e Representing proprietary information within an AUTOSAR model without the
need for "sidedcar" files.

e Representing information to implement workarounds for deficiencies or features
missing in the AUTOSAR meta model.

e Representing use case at dedicated places in the model e.g. BuildAction-
IoElement).

Application of sdg depends on mutual agreement between the involved parties. |()

[TPS_GST_00224] Applicable modeling support in Special Data | Basically sdg al-
lows a generic representation of arbitrary models (similar to "well formed XML") without
the need of an explicit meta model. It provides the following approaches:

e Sdg aggregated outside of sdgContents represents the root container of spe-
cial data.

e Sdgintherole sdgContents.sdg represents a container for structured informa-
tion. It can contain an arbitrary mix of sdg, sd and sdx.

e sSd in the role sdg.sd represents primitive information. In opposite to TagWith-
OptionalValue the value is represented implicitly and therefore can not be
optional (see [TPS_GST_00358]).

e Sdg.sdx (areference to Referrable) represents an association.

10

[TPS_GST_00356] Application of sdg | There is a slight difference in application of
Sdg:

e AdminData.sdg is used for pure proprietary purposes

e Dedicated aggregations in other meta classes for which the purpose is described
in the respective template.

10

[TPS_GST_00225] Specifiation of roles in Special Data | The particular role of el-
ements in special data is denoted in the attribute gid of sd respectively of sdg. Note
that sdx does not have such an attribute. If specific roles need to be denoted, then an
extra container sdg needs to be wrapped around the sdx. |()

The following hints apply:

e Create a separate sdg per mutual agreement. This may be denoted in gid by
the name an organization, or a name indicating a particular semantics.

e Choose distinctive names for gid since sdg does not create name spaces.
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e Chose a proper layout of containers (sdg): not one container per sd neither one
"mega container" for all sd.

e Do not use sdg to represent information which is already supported by the meta
model.

e Be aware that sd preserves white space.

Example 4.2 illustrates a use case "tracing-info" as a more complete example. This
specifies some properties of a document with respect to requirements tracing. It is a
simple container with a bunch of attributes.

Listing 4.2: Simple Example for Special Data

<SDG GID="TRACING-INFO">
<SD GID="ITEM-PREFIX">BswM</SD>
<SD GID="CONTRIBUTES-TO-GENERAL">SRS_BSWGeneral</SD>
<SD GID="CONTRIBUTES-TO">SRS_ModeManagement</SD>
<SD GID="INCLUDES">SWS_BSWGeneral</SD>
</SDG>

Example 4.3 illustrates a use case "Relation" as a simple example. This example
illustrates how the relationship of a requirement and related development objects could
be represented using sdg. The example shows in particular:

e an Sdg with a caption (sdgCaption) which contains shortName and desc

arbitrary associations represented by sdx

that the role of the sdx referencing /My /Mypackage is not explicitly specified.

the semantics of these associations to be expressed by a surrounding sdg

the arbitrary mix of sdg and sd sdx in SdgContents

Listing 4.3: Example for Special Data with References

<SDG GID="EXAMPLE-RELATION">
<SDG-CAPTION>
<SHORT-NAME>Rel_90</SHORT-NAME>
<LONG—-NAME>
<L-4 L="AA">This is the relationship no 90</L-4>
</LONG-NAME>
<DESC>
<L-2 L="AA">This relationship specifies objects related to
requirement 90.</L-2>
</DESC>
</SDG-CAPTION>
<SDX-REF DEST="AR-PACKAGE">/My/Mypackage</SDX-REF>
<SD GID="SEVERITY">significant</SD>
<SDG GID="SOURCE">
<SDX-REF DEST="TRACEABLE" BASE="ArTrace">RS_MyReqg 0090</SDX-REF>
</SDG>
<SDG GID="TARGETS">
<SDX-REF DEST="SW-COMPONENT-TYPE" BASE="MyComponent">SwComponentTypes
/MyComponent </SDX-REF>
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<SDX-REF DEST="COMPU-METHOD" BASE="MyComponent">CompuMethods/MyMethod
</SDX-REF>
<SDX-REF DEST="AUTOSAR-DATA-TYPE" BASE="MyComponent">
ImplementationDataTypes/MyType</SDX-REF>
</SDG>
<SD GID="Path">maintenance</SD>
</SDG>

To express variability in special data group see listing 4.4.

Listing 4.4: Example for Special Data with Port-Reference and Variant

<SDG GID="EXAMPLE-PORT-REF">
<SDXF>
<REFERRABLE-REF DEST="P-PORT-PROTOTYPE">SwComponentTypes/MyComponent/
PDatal</REFERRABLE-REF>
<VARIATION-POINT>
<SW-SYSCOND BINDING-TIME="PRE-COMPILE-TIME">
<SYSC-REF DEST="SW-SYSTEMCONST" BASE="MySwSystemconsts">
SwSystemconsts/ScVarl</SYSC-REF> &gt;= 1
</SW-SYSCOND>
</VARIATION-POINT>
</SDXF>
<SDF GID="EXAMPLE-VARIANT-SD">
<VALUE><SYSC-REF DEST="SW-SYSTEMCONST" BASE="MySwSystemconsts">
SwSystemconsts/ScVar2</SYSC-REF>+4</VALUE>
</SDF>
<SDG GID="EXAMPLE-VARIANT-SDG">
<SD GID="Path">maintenance</SD>
<VARIATION-POINT>
<SW—-SYSCOND BINDING-TIME="PRE-COMPILE-TIME">
<SYSC—-REF DEST="SW-SYSTEMCONST" BASE="MySwSystemconsts">
SwSystemconsts/ScVar3</SYSC-REF> &lt; 1
</SW-SYSCOND>
</VARIATION-POINT>
</SDG>
</SDG>
</SDGS>
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Sdg

+ gid: NameToken

+sdgContentsType | 0..1

+sdg

«atpVariation»
N

0.1

N
N
N
N

«atpMixed»
SdgContents

AN +sdgCaption | 0..1 +sdgCaptionRef\|/0..1
AN MultilanguageReferrable
A SdgCaption

¢ ¢

+sdx | 0.1

«atpVariation»

+sdxf\|/0..1

----- . | «atpVariation» Tags:
vh latestBindingTime =

postBuild

+desc | 0..1

Referrable

MultiLanguageOverviewParagraph

+ shortName: Identifier

+sdf | 0.1 +sd | 0.1

Sdf Sd

+ gid: NameToken + gid: NameToken

«atpVariation»
+ value: Numerical [0..1]

+ value: VerbatimStringPlain
+ xmlSpace: XmlSpaceEnum [0..1]

Figure 4.5: SpecialData

explicitly modeled in the meta-model.

Class Sdg
Package M2::MSR::AsamHdo::SpecialData
Note Sdg (SpecialDataGroup) is a generic model which can be used to keep arbitrary information which is not

Sdg can have various contents as defined by sdgContentsType. Special Data should only be used
moderately since all elements should be defined in the meta-model.

Thereby SDG should be considered as a temporary solution when no explicit model is available. If an sdg
Caption is available, it is possible to establish a reference to the sdg structure.

Base ARObject

Attribute Type

Mul.

Kind

Note

gid NameToken

1

attr

This attributes specifies an identifier. Gid comes from the
SGML/XML-Term "Generic Identifier" which is the
element name in XML. The role of this attribute is the
same as the name of an XML - element.

Tags: xml.attribute=true

sdgCaption SdgCaption

0..1

aggr

This aggregation allows to assign the properties of
Identifiable to the sdg. By this, a shortName etc. can be
assigned to the Sdg.

Tags: xml.sequenceOffset=20

sdgCaptionRef SdgCaption

0..1

ref

This association allows to reuse an already existing
caption.

Tags: xml.name=SDG-CAPTION-REF
xml.sequenceOffset=25
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Class Sdg
sdgContents SdgContents 0..1 agor This is the content of the Sdg.
Type Tags: xml.roleElement=false
xml.roleWrapperElement=false
xml.sequenceOffset=30
xml.typeElement=false
xml.typeWrapperElement=false
Table 4.22: Sdg
Class «atpMixed» SdgContents
Package M2::MSR::AsamHdo::SpecialData
Note This meta-class represents the possible contents of a special data group. It can be an arbitrary mix of
references, of primitive special data and nested special data groups.
Base ARObject
Attribute Type Mul. Kind | Note
sd Sd 0..1 aggr This is one particular special data element.
Tags: xml.sequenceOffset=40
sdf Sdf 0..1 aggr This is one particular special data element.
Tags: xml.sequenceOffset=60
sdg Sdg 0..1 aggr This aggregation allows to express nested special data
groups. By this, any structure can be represented in
SpeicalData.
Stereotypes: atpVariation
Tags: vh.latestBindingTime=postBuild
xml.sequenceOffset=50
sdx Referrable 0..1 ref Reference to any identifiable element. This allows to use
Sdg even to establish arbitrary relationships.
sdxf Referrable 0..1 ref Additional reference with variant support.
Stereotypes: atpVariation
Tags: vh.latestBindingTime=postBuild
Table 4.23: SdgContents
Class SdgCaption
Package M2::MSR::AsamHdo::SpecialData
Note This meta-class represents the caption of a special data group. This allows to have some parts of special
data as identifiable.
Base ARObject, MultilanguageReferrable, Referrable
Attribute Type Mul. Kind | Note
desc MultiLanguageOverview 0..1 aggr This represents a general but brief (one paragraph)
Paragraph description what the special data in question is about. Itis
only one paragraph! Desc is intended to be collected into
overview tables. This property helps a human reader to
identify the special data in question.

Table 4.24: SdgCaption
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Class Sd

Package M2::MSR::AsamHdo::SpecialData

Note This class represents a primitive element in a special data group.

Base ARObject

Attribute Type Mul. Kind | Note

gid NameToken 1 attr This attributes specifies an identifier. Gid comes from the
SGML/XML-Term "Generic Identifier" which is the
element name in XML. The role of this attribute is the
same as the name of an XML - element.
Tags: xml.attribute=true

value VerbatimStringPlain 1 attr This is the value of the special data.
Tags: xml.roleElement=false
xml.roleWrapperElement=false
xml.typeElement=false
xml.typeWrapperElement=false

xmlSpace XmiSpaceEnum 0..1 attr This attribute is used to signal an intention that in that
element, white space should be preserved by
applications. It is defined according to xml:space as
declared by W3C.
Tags: xml.attribute=true
xml.attributeRef=true
xml.enforceMinMultiplicity=true
xml.name=space
xml.nsPrefix=xml

Table 4.25: Sd

Class Sdf

Package M2::MSR::AsamHdo::SpecialData

Note This class represents a numerical value in a special data group which may be subject to variability.

Base ARObject

Attribute Type Mul. Kind | Note

gid NameToken 1 attr This attributes specifies an identifier. Gid comes from the
SGML/XML-Term "Generic Identifier" which is the
element name in XML. The role of this attribute is the
same as the name of an XML - element.
Tags: xml.attribute=true

value Numerical 0..1 attr This is the value of the special data.
Stereotypes: atpVariation
Tags: vh.latestBindingTime=preCompileTime

4.5.2 Special Data Definitions

Table 4.26: Sdf

[TPS_GST_00374] Purpose of sdgbef | The Special Data Group Definition SdgDe £
specifies the structure of sdgs that are accepted in AUTOSAR Models. The struc-
ture is defined by specifying a Meta—-Model using SdgClasses and its SdgAt-
tributes (SdgPrimitiveAttributeS, SdgPrimitiveAttributeWithVaria-
tionS, SdgReferenceS, SdgAggregationWithVariations, SdgForeignRef-
erences and sdgForeignReferenceWithVariations). |()
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The sdgDef is the AUTOSAR counterpart of a UML Profile.

[TPS_GST _00375] Purpose of SdgClass | The sdgClass specifies the structure of
a sdg with a specific gid. |()

The sdgClass is the AUTOSAR counterpart of a UML Stereotype.

AbstractMultiplicityRestriction
Identifiable
ARElement N + lowerMultiplicity: Positivelnteger [0..1]
Paginateable N .
SdgDef Teseale + upperMultiplicity: Positivelnteger [0..1]
+ upperMultiplicityInfinite: Boolean [0..1]
TraceableText
+sdgConstraint 0..*
+sdgClass |0..* AbstractValueRestriction
Identifiable \dentifiable + max: Limit [0..1]
SdgElementWithGid i . iti
[¢] +attribute SdgAttribute + mnggngth. Positivelnteger [0..1]
SdgClass o — + min: Limit [0..1]
= 0.* + minLength: Positivelnteger [0..1]
+ caption: Boolean [0..1] {ordered} + pattern: RegularExpression [0..1]
+ extendsMetaClass: MetaClassName [0..1]
0.1 0.1
+subSdg
+destSdg
SdgAbstractForeignReference SUGEICHERMINE
SdgAbstractPrimitiveAttribute
+ destMetaClass: MetaClassName [0..1]
SdgReference SdgForeignReference SdgPrimitiveAttribute

SdgElementWithGid
ISdgAggregationWithVariation

SdgForeignReferenceWithVariation SdgPrimitiveAttributeWithVariation

:

AbstractVariationRestriction

+ validBindingTime: FullBindingTimeEnum [0..*]
+ variation: Boolean [0..1]

Figure 4.6: Special Data Group Definition

[constr_2605] If a SdgClass is referenced then it shall have a caption |
destSdg.caption==true |()

Example 4.5 specifies a special data group definition sdgbef that accepts simple ex-
tensions as described in example 4.2.

Listing 4.5: Example of a Special Data Definition

<SDG-DEF>
<SHORT-NAME>TracingInfoExtension</SHORT-NAME>
<SDG-CLASSES>
<SDG-CLASS>
<SHORT-NAME>TracingInfo</SHORT-NAME>
<GID>TRACING-INFO</GID>
<EXTENDS-META-CLASS>Documentation</EXTENDS-META-CLASS>
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<ATTRIBUTES>

<SDG-PRIMITIVE-ATTRIBUTE>
<SHORT-NAME>ItemPrefix</SHORT-NAME>
<GID>ITEM-PREFIX</GID>

</SDG-PRIMITIVE-ATTRIBUTE>

<SDG-PRIMITIVE-ATTRIBUTE>
<SHORT-NAME>ContributesToGeneral</SHORT-NAME>
<GID>CONTRIBUTES-TO-GENERAL</GID>

</SDG-PRIMITIVE-ATTRIBUTE>

<SDG-PRIMITIVE-ATTRIBUTE>
<SHORT-NAME>ContributesTo</SHORT-NAME>
<GID>CONTRIBUTES-TO</GID>

</SDG-PRIMITIVE-ATTRIBUTE>

<SDG-PRIMITIVE-ATTRIBUTE>
<SHORT-NAME>Includes</SHORT-NAME>
<GID>INCLUDES</GID>

</SDG-PRIMITIVE-ATTRIBUTE>

</ATTRIBUTES>
</SDG-CLASS>
</SDG-CLASSES>
</SDG-DEF>

Example 4.6 specifies a special data group definition sdgDe f that accepts extensions
with nested sdg containers and references to objects of a AUTOSAR model. An ex-
ample of an accepted sdg is provided in 4.3.

Listing 4.6: Example of a Special Data Definition that specifies a structure of Special
Data with sub groups and references

<SDG-DEF>
<SHORT-NAME>ExampleSdgDefWithForeignReferencesAndSubSdgs</SHORT-NAME>
<SDG-CLASSES>
<SDG-CLASS>
<SHORT-NAME>ExampleRelation</SHORT-NAME>
<GID>EXAMPLE-RELATION</GID>
<EXTENDS-META-CLASS>ARPackage</EXTENDS-META-CLASS>
<CAPTION>true</CAPTION>
<ATTRIBUTES>
<SDG-FOREIGN-REFERENCE>
<SHORT-NAME>packageRe f</SHORT-NAME>
<UPPER-MULTIPLICITY>1</UPPER-MULTIPLICITY>
<DEST-META-CLASS>ArPackage</DEST-META-CLASS>
</SDG-FOREIGN-REFERENCE>
<SDG-PRIMITIVE-ATTRIBUTE>
<SHORT-NAME>severity</SHORT-NAME>
<UPPER-MULTIPLICITY>1</UPPER-MULTIPLICITY>
<GID>SEVERITY</GID>
<PATTERN>critical|significant |minor|low</PATTERN>
</SDG-PRIMITIVE-ATTRIBUTE>
<SDG-AGGREGATION-WITH-VARIATION>
<SHORT-NAME>source</SHORT-NAME>
<LOWER-MULTIPLICITY>1</LOWER-MULTIPLICITY>
<UPPER-MULTIPLICITY>1</UPPER-MULTIPLICITY>
<GID>SOURCE</GID>
<VARIATION>false</VARIATION>
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<SUB-SDG-REF DEST="SDG-CLASS" BASE="Extensions">
ExampleRelationExtension/SourceRefContainer</SUB-SDG-REF>
</SDG-AGGREGATION-WITH-VARIATION>
<SDG-AGGREGATION-WITH-VARIATION>
<SHORT-NAME>t arget</SHORT-NAME>
<LOWER-MULTIPLICITY>1</LOWER-MULTIPLICITY>
<UPPER-MULTIPLICITY>1</UPPER-MULTIPLICITY>
<GID>TARGETS</GID>
<VARIATION>false</VARIATION>
<SUB-SDG-REF DEST="SDG-CLASS" BASE="Extensions">
ExampleRelationExtension/TargetsRefContainer</SUB-SDG-REF>
</SDG-AGGREGATION-WITH-VARIATION>
<SDG-PRIMITIVE-ATTRIBUTE>
<SHORT-NAME>path</SHORT-NAME>
<LOWER-MULTIPLICITY>(0</LOWER-MULTIPLICITY>
<UPPER-MULTIPLICITY>1</UPPER-MULTIPLICITY>
<GID>Path</GID>
</SDG-PRIMITIVE-ATTRIBUTE>
</ATTRIBUTES>
</SDG-CLASS>
<SDG-CLASS>
<SHORT-NAME>SourceRefContainer</SHORT-NAME>
<ATTRIBUTES>
<SDG-FOREIGN-REFERENCE>
<SHORT-NAME>sourceRef</SHORT-NAME>
<LOWER-MULTIPLICITY>1</LOWER-MULTIPLICITY>
<UPPER-MULTIPLICITY>1</UPPER-MULTIPLICITY>
<DEST-META-CLASS>Traceable</DEST-META-CLASS>
</SDG-FOREIGN-REFERENCE>
</ATTRIBUTES>
</SDG-CLASS>
<SDG-CLASS