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1 Introduction

1.1 Overview

The distributed nature of an AUTOSAR ECU development requires an optimized cap-
turing of information. In particular, diagnostic information (i.e. DEM and DCM configu-
ration) shall be captured only once by the person with the best knowledge and therefore
being able to take responsibility better than one centralized individual.

In the configuration approach before the advent of the DiagnosticExtract, the
Basic Software Modules DCM and DEM are entirely configured centrally. During in-
tegration, all SW-Cs above the RTE [1] (Application Software) introduce ports to be
connected to the BSW modules [2]. Additionally, SW-Cs express needs which shall be
fulfilled by the BSW.

The market shows a high demand for transferring diagnostic demands of the OEM-
specific configuration process to their tier-1 suppliers.

In the past, due to the absence of integral options, many file formats like ODX or
EcuC [3] are often used. But neither ODX nor EcuC is well suited to transfer this
information.

Appl. Dev. ECU-Supplier

Use Case 1: OEM as collector for diagnostic requirements Supplier

Diagnostic
OEM Extract
< Diagnostics (.arxml)
Definitions
SW-Cs (.doc, Xls, ...)
Diagnostic OEM
Contribution Diagnostic _OEM .
(-arxml) —»  System —p Diagnostic —
Extract Extract
(.arxml) (-arxml) @ c
=2 <}
2 I
. . . . o} &
Use Case 2: Supplier as collector for diagnostic requirements H £
% —» ©
OEM S g
Diagnostic o o
SW-Cs Extract Q 8
(partially filled) i w
Diagnostic (.arxml)
Contribution
(.arxml) —>
L L | -
l <
>

Figure 1.1: Scope of this document in the ECU Development work-flow

For example, ODX [4] lacks in fault memory details and EcuC (which was never de-
signed for becoming the vehicle for data exchange between different organizations)
has a very generic nature that renders the enforcement of a strict model formalization
very difficult.
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On top of that, the integration of EcuC definitions into an existing configuration (espe-
cially the PDUs) cannot be fully automated.

Therefore, the obvious solution approach has been to define a new standardized
AUTOSAR exchange format on diagnostic functionality that can be used similar to a
System Description, formalized as an ARXML [5] file.

In this spirit, the configuration of diagnostic functionality becomes similar to the config-
uration of the communication part within the System Description [6].

Figure 1.1 shows the configuration process of diagnostics for two generalized use
cases. This process involves three parties:

e OEM or diagnostic requester
e Application Developer or Application Developer
e ECU-Supplier or integrator

The specific role of these contributors to the diagnostic extract is in detail explained in
the following sub-chapters.

1.1.1 OEM

The OEM or requester of diagnostic data uses the DiagnosticExtract to define the
diagnostic interfaces of one or multiple ECUs. It may also define some InternalBe-
haviors as requirements for the ECU-Supplier or Application Developer

e Defines the values of the DTCs
e Defines the UDS services and sub-services supported by the ECUs

¢ Defines the required events needed by a specific composition implemented by an
Application Developer

NOTE: This list represents an example; this document does not define a specific own-
ership of each element.

In the first use case, the DiagnosticExtract is used to exchange information which
is transformed into the EcuC configuration (M2 to M1 mapping, see also [3] and [7]).

Second, the OEM uses the DiagnosticExtract to document requirements to be
implemented by a supplier. These requirements are expressed in textual language
and can not be mapped directly to any EcuC configuration parameters (no M2 to M1
mapping possible).

1.1.2 Application Developer

The Application Developers implement their software-components with the corre-
sponding software-component description. The role “Application Developer” can
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be assumed by both an OEM and a supplier. In other words, both OEM and supplier
may contribute application software to a given ECU.

With the introduction of this concept, the Application Developer has the possibility to
provide diagnostic information relevant to the software-components as part of the
DiagnosticExtract.

The Application Developer may also receive some input as requirement from the OEM
within the DiagnosticExtract in textual form as for example:

e Definition of the content of a specific ReadDataByIdentifier implemented by
this software-component

¢ Definition of the events needed for this software-component

NOTE: Only as example, this document does not define a specific ownership of each
element.

In the first use case, the Application Developer defines the parameters of a specific
ReadDataByIdentifier, i.e. the content of the diagnostic request but not the DID
itself. The DID of this command will usually be defined by the OEM.

Secondly, the software-component events including information like Debouncing and
OperationCycle may be defined by the Application Developer. The Application
Developer may also define events and diagnostic jobs which are not needed by a
specific OEM but for another one.

Suppliers may use the same software for multiple OEMs and need to reuse it. This im-
plies that some DiagnosticExtract information coming from a software-component
may be ignored during the integration if not needed for a specific project.

1.1.3 ECU-Supplier

The ECU-Supplier or integrator receives one or several DiagnosticExtract files
from the OEM and from multiple Application Developers. The main goal of the In-
tegrator is to integrate all delivered DiagnosticExtract and to generate the EcuC
configuration from it.

Since this concept does not define a specific ownership for each element like DIDs,
parameters of a UDS service, Events, Sessions, etc. the integrator has to ensure that
the complete information is still valid after merging it.

e Mapping of DTCs to Events
e Merge of Events
e Mapping of services

Some DTCs may already be mapped to events - especially in cases where both come
from the same party. But if the DTCs are defined by the OEM and the SW implemented
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by other supplier acting as an Application Developer the integrator has to ensure that
both are mapped together.

In some cases, an Event may be defined multiple times. An OEM defines the Events
which shall be implemented by an Application Developer. A Supplier implements a
software-component which will be used in multiple projects and which also detects this
type of error and also defines this same event.

Both events may have different naming but the same meaning. The integrator has to
detect this redundancy during the integration and merge them together.

In another case, the OEM requires a specific ReadDataByIdentifier and an Ap-
plication Developer implements it. If the implementation is performed for one specific
project only, the Application Developer may map the DID from the OEM to the already
defined job in their software-component.

In other cases, in which the Application Developer implements a generic diagnostic
job, it will be a task of the ECU-Supplier to merge this information and to map the jobs
to the corresponding DID.

1.1.4 Exchanging of Files

During an ECU development project, the three main roles (OEM, Application Devel-
oper, ECU Integrator) exchange DiagnosticExtract files. The timing and fre-
quency of exchanges and the content in each of these exchanged files is highly de-
pendent on the individual project setup and situation.

Therefore, the DiagnosticExtract format has been designed to allow for gradual
enrichment of definitions contributed at largely arbitrary points in time by the different
roles in order to meet the needs of “Decentralized Configuration”.

OEM Tier-1 Tier-2
Diagnostic Diagnostic Diagnostic
Extract Extract Extract
Initial Setup Modification Modification
Comparison Completion Completion

Comparison Comparison

Figure 1.2: Exchange of diagnostic configuration between OEM, Tier-1, and Tier-2

For any exchange path between any two roles, the same file format based on the
DiagnosticExtract template is used. It is then up to a company specific process
and tooling to merge the collected DiagnosticExtract files while resolving conflicts
(contradictions, redundancies etc.).
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As final result, a consistent and complete DiagnosticExtract file is available which
is input to derivation of the configuration for the diagnostic modules of the Basic Soft-
ware.

Even after the DiagnosticExtract has been fully integrated and is ready to go for
deriving the configuration of the diagnostic stack on EcuC level it is still foreseen to
feed it back to e.g. an OEM.

In this case the OEM has the ability to review the configuration of the diagnostic stack
on the level of the diagnostic extract.

At some point, this information may also be taken to (directly or via indirection of other
formats) create a configuration of a diagnostic client.

1.1.5 Relationship to software-component Service Needs

Before the introduction of the Diagnostic Extract, Service Needs were used to describe
diagnostic requirements on software-component level. These configuration require-
ments are referenced to the related BSW module DCM or DEM in order to provide the
corresponding configuration on BSW level.

The usage of Service Needs is only possible on Atomic software-component level
whereas the assignment of diagnostic demands must be possible on Composition level.

The software-component Service Needs Wwithin the software-component
Description are still to be used along with the DiagnosticExtract in order to
annotate the software-component ports which are relevant for further mapping and
handling as defined by the DiagnosticExtract.

From software-component Developer’s perspective, the DiagnosticExtract is
therefore used partially as substitution and partially as extension of the software-
component Service Needs. The reasoning for “substitution” is the avoidance of
redundant diagnostic definitions.

Since some diagnostic properties potentially definable by software-component Devel-
opers are not covered in software-component Service Needs, the Diagnos-
ticExtract can also be viewed as “extension” to the original purpose of software-
component Service Needs.

1.1.6 Recommendation and Hints

Multiple parties may have different understanding of which parts shall be provided by
each one. There is no defined rule to indicate who is responsible for each part. At the
end, it is the ECU-Supplier in his role as integrator who has to ensure that all mappings
are done and that the ECU runs as expected by the OEM.
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In case the OEM does not have own diagnostic requirements, the ECU-Supplier has to
provide the complete DiagnosticExtract. In this case, the OEM may only receive
the DiagnosticExtract as part of the delivery. The process itself how the parties
work with this format is not defined within this specification.

Figure 1.1 shows a recommended way how to handle the DiagnosticExtract be-
tween the different parties. In use case 1, some software-components are imple-
mented by the OEM (or by a Supplier of the OEM) and the first merging of Diag-
nosticExtract data occurs at the OEM.

In use case 2, the OEM provides the diagnostic requirements via DiagnosticEx-
tract and multiple Application Developerprovide information related to their imple-
mentation, the merging is performed completely by the ECU-Supplier.

Also, a combination of use cases 1 and 2 is allowed. Also, the ECU-Supplier may
implement some part of the SW inclusive their corresponding DiagnosticExtract.

1.1.7 Limitations

This release of the DiagnosticExtract template focuses on defining diagnostic
requirements a single ECU only. For the time being, distributed diagnostic functionality
for a system or partial system consisting of multiple ECUs cannot be defined using the
DiagnosticExtract template.

In future releases, the DiagnosticExtract template is expected to be extended to
also cover configuration of distributed diagnostic functionality. Similar to the descrip-
tion of communication dependencies in the System Description, it shall be possible to
describe diagnostic demands on system level to derive the diagnostic demands for a
specific ECU from this description.

In general, the DiagnosticExtract does not support process-related parts to doc-
ument the maturity of diagnostic configuration data. This means, that a data object
cannot be marked as “draft” or “released”.

This issue needs to be solved by AUTOSAR within a general concept in a future re-
lease. Therefore, it does not make sense to introduce a solution for diagnostics only.

1.2 Modeling of Diagnostic Configuration on classic and adaptive
Platform

The configuration of the “external behavior” of the AUTOSAR diagnostic stack is done
by means of the so-called DiagnosticExtract. The DiagnosticExtract in gen-
eral extends to both the AUTOSAR classic platform and the AUTOSAR adaptive plat-
form.
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In particular, some parts of the DiagnosticExtract apply only for the AUTOSAR
classic platform, some parts are shared between the AUTOSAR classic platform and
the AUTOSAR adaptive platform, and some parts apply only for the AUTOSAR adap-
tive platform.

The parts that are specific to the AUTOSAR classic platform, and the parts that ap-
ply to both the AUTOSAR classic platform and the AUTOSAR adaptive platform are
documented in the deliverable “TPS Diagnostic Extract Template”, i.e. this document.

For technical reasons, the parts that apply to the AUTOSAR adaptive platform cannot
be included in this document, “TPS Diagnostic Extract Template” and are consequently
described in the document “TPS Manifest Specification” [8].

The parts about the configuration of Diagnostic Management, as described in “TPS
Manifest Specification”, fit seamlessly into the same modeling framework that is used
on the AUTOSAR classic platform. This means that the specific parts for the AUTOSAR
adaptive platform utilize the shared parts that are described in the “TPS Diagnostic
Extract Template”.

In other words, readers who want to focus on DiagnosticExtract specifically for
application on the AUTOSAR classic platform may concentrate on reading the “TPS
Diagnostic Extract Template”.

On the other hand, readers who'd like to understand how the DiagnosticExtract
works on the AUTOSAR adaptive platform will have to read the diagnostics-related
chapters of the “TPS Manifest Specification”, plus the relevant parts of the “TPS Diag-
nostic Extract Template”.

1.3 Scope

This document describes the formal description of contributions to the diagnostic con-
figuration.

On the level of meta-modeling, the content described in this document conceptually re-
lates to the definition of SwcServiceDependency Or BswServiceDependency, as
defined by the Software Component Template [9] Or Basic Software Mod-
uleDescription Template [10].

Further relations exist to the specification of communication in AUTOSAR systems as
described by the System Template [6].

Further relations exist to the specification of the Diagnostic Communication
Manager [11] as well as to the Diagnostic Event Manager [12].

The relation of the DiagnosticExtract to the rest of the AUTOSAR meta-model is
sketched in Figure 1.3.
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Figure 1.3: The relation of the DiagnosticExtract to the rest of the AUTOSAR meta-
model

1.4 Imposition Times of Constraints

Constraints in this document have different actual imposition times depending on the
platform that utilizes a DiagnosticExtract. Onthe AUTOSAR classic platform, the
imposition time is defined as the time when the Ecu configuration of the diagnostic
stack is created.

For the AUTOSAR adaptive platform, the imposition time is identified as the time when
the creation of manifest content is completed.

It would be very cumbersome to list the two imposition times for the different platforms
in each constraint separately. Therefore, whenever a constraint is equally applicable to
both the AUTOSAR adaptive platform and the AUTOSAR classic platform the generic
phrase “at the time when the DEXT is complete”is used.
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1.5 Abbreviations

The following table contains a list of abbreviations used in the scope of this document
along with the spelled-out meaning of each of the abbreviations.

Abbreviation meaning

API Application Programming Interface
BSW Basic Software

BswM Basic Software Manager

CAN Controller Area Network

CSE Codes for Scaling Units

DEM Diagnostics Communication Manager
DCY Driving Cycle

DEM Diagnostics Event Manager

DID Diagnostic Identifier

DTC Diagnostic Trouble Code

DTR Diagnostic Test Result

DolP Diagnostics over IP

ECU Electrical Control Unit

ECUC ECU Configuration

FID Function Identifier

FIM Function Inhibition Manager

GID Group Identifier

ID Identifier

10 Input/Output

IP Internet Protocol

IUMPR In-Use Monitor Performance Ratio
1ISO International Organization for Standardization
LIN Local Interconnect Network

NRC Negative Response Code

OBD On-Board Diagnostic

ODX Open Diagnostic Data Exchange
OEM Original Equipment Manufacturer
PDU Protocol Data Unit

PID Parameter Identifier

PKI Public-Key Infrastructure

PTO Power Take Off

RA Routing Activation

RAM Random Access Memory

RID Routine Identifier

ROE Response on Event

ROM Read-Only Memory

RTE Run-TIme Environment

RS Requirements Specification

RX Receive

SPN Suspect Parameter Number

SW Software

SWC Software Component
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Abbreviation meaning
SWCD Software Component Description
TID Test Identifier
TPS Template Specification
X Transmit
SWS Software Specification
ubs Unified Diagnostic Services
UML Unified Modeling Language
VFB Virtual Functional Bus
VIN Vehicle Identification Number
WWH-OBD World-Wide Harmonized On-Board Diagnostics
XML Extensible Markup Language
XSD XML Schema Definition

Table 1.1: Abbreviations used in the scope of this Document

1.6 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:

Please note that constraints are not supposed to be enforceable at any given time in an
AUTOSAR workflow. During the development of a model, constraints may legitimately
be violated because an incomplete model will obviously show inconsistencies.

However, at specific points in the workflow, constraints shall be enforced as a safeguard
against misconfiguration.

The points in the workflow where constraints shall be enforced, sometimes also known
as the "binding time" of the constraint, are different for each model category, e.g. on the
classic platform, the constraints defined for software-components are typically enforced
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prior to the generation of the RTE while the constraints against the definition of an Ecu
extract shall be applied when the Ecu configuration for the Com stack is created.

For each document, possible binding times of constraints are defined and the binding
times are typically mentioned in the constraint themselves to give a proper orientation
for implementers of AUTOSAR authoring tools.

Let AUTOSAR be an example of a typical class table. The first rows in the table have
the following meaning:

Class: The name of the class as defined in the UML model.

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 ([13]).

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

([13]).
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1.7 Requirements Tracing

The following table references the requirements specified in [14] and links to the fulfill-

ment of these.

Requirement

Description

Satisfied by

[RS_DEXT_00001]

Diagnostic data exchange

[TPS_DEXT_01003] [TPS_DEXT_01004] [TPS_DEXT_01005]
[TPS_DEXT_01007] [TPS_DEXT_01008] [TPS_DEXT _01014]
[TPS_DEXT_01019] [TPS_DEXT_01020] [TPS_DEXT_01022]
[TPS_DEXT_01023] [TPS_DEXT_01024] [TPS_DEXT_01025]
[TPS_DEXT_01026] [TPS_DEXT_01027] [TPS_DEXT_01028]
[TPS_DEXT_01029] [TPS_DEXT_01038] [TPS_DEXT_01046]
[TPS_DEXT_01047] [TPS_DEXT_01055] [TPS_DEXT 01056]
[TPS_DEXT_01057] [TPS_DEXT_01060] [TPS_DEXT_01066]
[TPS_DEXT_01069] [TPS_DEXT_01075]

[RS_DEXT_00003] | SessionControl [TPS_DEXT_01039] [TPS_DEXT_01045] [TPS_DEXT_01081]
[TPS_DEXT_01082]
[RS_DEXT_00004] | ECUReset [TPS_DEXT_01019] [TPS_DEXT_01020] [TPS_DEXT_01021]

[TPS_DEXT_01045] [TPS_DEXT_01056]

[RS_DEXT_00005]

ClearDiagnosticInformation

[TPS_DEXT_01022] [TPS_DEXT_01045]

[RS_DEXT_00006]

ReadDTCInformation

[TPS_DEXT_01034] [TPS_DEXT_01045] [TPS_DEXT_01060]

[RS_DEXT_00007] | ReadDataByldentifier [TPS_DEXT_01045] [TPS_DEXT_01146]
[RS_DEXT_00008] | ReadMemoryByAddress [TPS_DEXT_01024] [TPS_DEXT_01045]
[RS_DEXT_00009] | SecurityAccess [TPS_DEXT_01036] [TPS_DEXT_01037] [TPS_DEXT_01038]

[TPS_DEXT_01045] [TPS_DEXT_01053]

[RS_DEXT_00010]

CommunicationControl

[TPS_DEXT_01029] [TPS_DEXT_01030] [TPS_DEXT_01031]
[TPS_DEXT_01032] [TPS_DEXT_01045] [TPS_DEXT_01057]
[TPS_DEXT 01074]

[RS_DEXT_00011]

ReadDataByPeriodicldentifier

[TPS_DEXT_01045]

[RS_DEXT _00012]

DynamicallyDefineDataldentifier

[TPS_DEXT_01045]

[RS_DEXT_00013]

WriteDataByldentifier

[TPS_DEXT _01045]

[RS_DEXT_00014]

10Control

[TPS_DEXT_01015] [TPS_DEXT_01016] [TPS_DEXT _01017]
[TPS_DEXT_01018] [TPS_DEXT_01045] [TPS_DEXT_01150]

[RS_DEXT_00015]

RoutineControl

[TPS_DEXT_01035] [TPS_DEXT_01045] [TPS_DEXT _01077]
[TPS_DEXT _01078] [TPS_DEXT 01079] [TPS_DEXT _01080]

[RS_DEXT_00016]

RequestDownload

[TPS_DEXT_01027] [TPS_DEXT_01045]

[RS_DEXT_00017] | RequestUpload [TPS_DEXT_01028] [TPS_DEXT_01045]
[RS_DEXT_00018] | TransferData [TPS_DEXT_01026] [TPS_DEXT_01045]
[RS_DEXT_00019] | RequestTransferExit [TPS_DEXT_01025] [TPS_DEXT_01045]
[RS_DEXT_00020] | WriteMemoryByAddress [TPS_DEXT_01023] [TPS_DEXT_01045]
[RS_DEXT_00021] | ControlDTCSetting [TPS_DEXT_01045] [TPS_DEXT_01075]
[RS_DEXT_00022] ResponseOnEvent [TPS_DEXT_01045]

[RS_DEXT_00023]

Configuration of events

[TPS_DEXT_01048] [TPS_DEXT_01067] [TPS_DEXT_01068]
[TPS_DEXT_01069] [TPS_DEXT_01083] [TPS_DEXT_01084]
[TPS_DEXT_01085] [TPS_DEXT_01151] [TPS_DEXT_03002]
[TPS_DEXT_03003] [TPS_DEXT_03004] [TPS_DEXT_03005]
[TPS_DEXT_03007] [TPS_DEXT_03011] [TPS_DEXT_03015]
[TPS_DEXT_03016]

[RS_DEXT_00024]

Configuration of DTCs

[TPS_DEXT _01064] [TPS_DEXT 01065] [TPS_DEXT _01066]
[TPS_DEXT_01086] [TPS_DEXT_03000] [TPS_DEXT_03003]
[TPS_DEXT _03012] [TPS_DEXT 03013] [TPS_DEXT _03014]

[RS_DEXT_00025]

Combined Events

[TPS_DEXT_03003]

[RS_DEXT_00026]

Enable Conditions

[TPS_DEXT_03015] [TPS_DEXT_03018]

Y
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Requirement

Description

Satisfied by

[RS_DEXT_00027]

Storage Conditions

[TPS_DEXT_03001] [TPS_DEXT_03006] [TPS_DEXT_03010]
[TPS_DEXT_03016] [TPS_DEXT_03019]

[RS_DEXT_00028]

Enable Condition Groups

[TPS_DEXT_01084] [TPS_DEXT_03010] [TPS_DEXT_03015]

[RS_DEXT_00029]

Storage Condition Groups

[TPS_DEXT_01084] [TPS_DEXT 03016]

[RS_DEXT_00030]

Assignment of Enable Condition
Groups

[TPS_DEXT 03010]

[RS_DEXT_00031]

Assignment of Storage Condition
Group

[TPS_DEXT_03010]

[RS_DEXT_00032]

Configuration of Extended Data
Records

[TPS_DEXT_03008]

[RS_DEXT_00033]

Configuration of Snapshot Records

[TPS_DEXT_01143] [TPS_DEXT_01144] [TPS_DEXT_03009]

[RS_DEXT_00034]

Description of Data Identifiers

[TPS_DEXT_01000] [TPS_DEXT_01001] [TPS_DEXT_01002]
[TPS_DEXT_01017] [TPS_DEXT_01072] [TPS_DEXT_01134]
[TPS_DEXT_01135] [TPS_DEXT_01136] [TPS_DEXT 01138]
[TPS_DEXT_01146] [TPS_DEXT_01150] [TPS_DEXT_01172]

[RS_DEXT_00035]

Description of Dynamic Data
Identifiers

[TPS_DEXT _01000] [TPS_DEXT 01172]

[RS_DEXT_00036]

Description of Routine Identifiers

[TPS_DEXT_01088]

[RS_DEXT_00037]

Description of 1/O Identifiers

[TPS_DEXT_01089]

[RS_DEXT_00038]

Description of nested elements of
DIDs and RIDs

[TPS_DEXT_01001] [TPS_DEXT_01002]

[RS_DEXT_00039]

Diagnostic Service Table

[TPS_DEXT_01006] [TPS_DEXT_01091]

[RS_DEXT_00040]

Diagnostic Sessions

[TPS_DEXT 01011][TPS_DEXT 01081] [TPS_DEXT 01082]
[TPS_DEXT _01139]

[RS_DEXT_00041]

Access Permissions

[TPS_DEXT_01012] [TPS_DEXT_01070] [TPS_DEXT_01071]

[RS_DEXT_00042]

Security Levels

[TPS_DEXT_01012] [TPS_DEXT_01038] [TPS_DEXT_01053]

[RS_DEXT_00043]

Description of data elements

[TPS_DEXT 01142] [TPS_DEXT 03020]

[RS_DEXT_00044]

Derivation of related ECU-C
parameter

[TPS_DEXT_01140]

[RS_DEXT_00045]

Textual descriptions

[TPS_DEXT _01064] [TPS_DEXT 01065] [TPS_DEXT _01066]
[TPS_DEXT_01067] [TPS_DEXT_01068] [TPS_DEXT_01069]
[TPS_DEXT 01071]

[RS_DEXT_00047]

Custom Diagnostic Service

[TPS_DEXT_01021] [TPS_DEXT_01030] [TPS_DEXT_01031]
[TPS_DEXT_01147]

[RS_DEXT_00048]

Diagnostic Properties that are
specific for one ECU

[TPS_DEXT 01055] [TPS_DEXT 01122]

[RS_DEXT_00049]

Properties of individual diagnostic
services

[TPS_DEXT_01013]

[RS_DEXT_00050]

Properties of all diagnostic
services of a given kind

[TPS_DEXT_01007] [TPS_DEXT_01008]

[RS_DEXT_00051]

Subfunctions of Diagnostic
Services

[TPS_DEXT_01013] [TPS_DEXT_01014] [TPS_DEXT _01018]
[TPS_DEXT_01019] [TPS_DEXT_01020] [TPS_DEXT_01021]
[TPS_DEXT_01022] [TPS_DEXT_01023] [TPS_DEXT_01024]
[TPS_DEXT_01025] [TPS_DEXT_01026] [TPS_DEXT_01027]
[TPS_DEXT_01028] [TPS_DEXT_01029] [TPS_DEXT_01030]
[TPS_DEXT _01031] [TPS_DEXT_01034] [TPS_DEXT _01039]
[TPS_DEXT_01056] [TPS_DEXT_01057] [TPS_DEXT_01060]
[TPS_DEXT_01075] [TPS_DEXT 01078]

[RS_DEXT_00052]

Mapping of diagnostic services to
the PortPrototypes of Application
SwComponentTypes

[TPS_DEXT_01040] [TPS_DEXT_01041] [TPS_DEXT_01042]
[TPS_DEXT_01043] [TPS_DEXT_01044] [TPS_DEXT_01142]
[TPS_DEXT _03002] [TPS_DEXT 03007] [TPS_DEXT 03017]
[TPS_DEXT_03018] [TPS_DEXT_03019] [TPS_DEXT_03020]

\Y
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[RS_DEXT_00053]

Debouncing of diagnostic events

[TPS_DEXT_01048] [TPS_DEXT_03004] [TPS_DEXT_03005]
[TPS_DEXT_03017]

[RS_DEXT_00054]

Operation cycles

[TPS_DEXT_01086] [TPS_DEXT_01087]

[RS_DEXT_00055]

Aging

[TPS_DEXT_03021]

[RS_DEXT_00056]

Indicator

[TPS_DEXT_03022]

[RS_DEXT_00057]

RequestFileTransfer

[TPS_DEXT_01090]

[RS_DEXT_00058]

Indicate that an ECU supports
OoDB

[TPS_DEXT_01122]

[RS_DEXT_00059]

Support for different protocols

[TPS_DEXT_01124]

[RS_DEXT_00060]

Function

[TPS_DEXT_01096] [TPS_DEXT_01097] [TPS_DEXT_01098]
[TPS_DEXT_01099] [TPS_DEXT _01100] [TPS_DEXT_01101]
[TPS_DEXT_01121]

[RS_DEXT_00061]

Relationship between functions
and diagnostic events

[TPS_DEXT_01095] [TPS_DEXT_01098] [TPS_DEXT_01099]
[TPS_DEXT_01100] [TPS_DEXT_01101]

[RS_DEXT_00062]

Pre-configuration of the Fim when
the Dem configuration is not yet
available

[TPS_DEXT_01095]

[RS_DEXT_00063]

Relation between functions on Fim
level and software-components

[TPS_DEXT 01102]

[RS_DEXT_00064]

Definition of an SPN

[TPS_DEXT_01103] [TPS_DEXT_01106]

[RS_DEXT_00065]

Definition of freeze frames on
J1939

[TPS_DEXT_01104] [TPS_DEXT_01105]

[RS_DEXT_00066]

Mapping between a J1939
controller application and a
software-component

[TPS_DEXT_01108]

[RS_DEXT_00067]

Definition of J1939 DTC

[TPS_DEXT_01107] [TPS_DEXT_01145]

[RS_DEXT_00068]

Definition of a Diagnostic
Parameter Identifier

[TPS_DEXT_01092]

[RS_DEXT_00069]

Support for OBD Mode 0x01
(RequestCurrentPowertrain
DiagnosticData)

[TPS_DEXT_01125]

[RS_DEXT_00070]

Support for OBD Mode 0x02
(RequestPowertrainFreezeFrame
Data)

[TPS_DEXT_01126]

[RS_DEXT_00071]

Support for OBD ModeModes 0x03
/ 0x07 / 0x0A (RequestEmission
RelatedDiagnosticTroubleCodes)

[TPS_DEXT_01127]

[RS_DEXT_00072]

Support for OBD Mode 0x04 (Clear
ResetEmissionRelatedDiagnostic
Information)

[TPS_DEXT_01128]

[RS_DEXT_00073]

Support for OBD Mode 0x06
(RequestOnBoardMonitoringTest
Results)

[TPS_DEXT 01129] [TPS_DEXT 01141]

[RS_DEXT_00074]

Support for OBD Mode 0x08
(RequestControlOfOnBoard
Device)

[TPS_DEXT_01130]

[RS_DEXT_00075]

Support for OBD Mode 0x09
(RequestVehicleInformation)

[TPS_DEXT_01131]

[RS_DEXT_00076]

Definition of Diagnostic Test
Identifier

[TPS_DEXT_01132]

[RS_DEXT_00077]

Description of the utilization of
UDS for supporting WWH-OBD

[TPS_DEXT_01093] [TPS_DEXT_01111] [TPS_DEXT_01112]
[TPS_DEXT_01133]

Y
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A
Requirement Description Satisfied by
[RS_DEXT_00078] | Support for In Use Monitor [TPS_DEXT_01148] [TPS_DEXT_01149] [TPS_DEXT_01156]
Performance Ratio [TPS_DEXT_01157]

[RS_DEXT_00079] Support for environment conditions | [TPS_DEXT_01113] [TPS_DEXT_01114] [TPS_DEXT_01115]
[TPS_DEXT_01116] [TPS_DEXT_01117] [TPS_DEXT_01118]
[TPS_DEXT_01119] [TPS_DEXT_01120] [TPS_DEXT_01165]
[TPS_DEXT_01166] [TPS_DEXT_01167] [TPS_DEXT_01168]

[RS_DEXT_00080] Support for persisting Security [TPS_DEXT_01153]
Events

[RS_DEXT_00081] Support for updating the Reporting [TPS_DEXT_01152]
Mode of Security Events

Table 1.2: RequirementsTracing
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2 Use Cases

2.1 Use cases for diagnostic data exchange

The basic usage of the DiagnosticExtract is the exchange of diagnostic data be-
tween the different parties involved in the diagnostic development process to allow the
configuration of the DCM and the DEM and to provide the description of corresponding
application interfaces to implement diagnostic services and fault handling.

2.2 Configuration of DCM

As depicted in Figure 2.1, the configuration of the DCM includes the setup of diag-
nostic services and the assignment of data objects provided by one or more software
components (e.g. Composition 1, Composition 2).

Composition 1 Composition 2
-
RTE /
\ /
\ 7
AN Z

0x22 DID Data Data

0x31 RID Data Data

Dcm

Figure 2.1: Assignment of DCM-related data objects

2.3 Configuration of DEM

As sketched in Figure 2.2, the configuration of the DEM includes fault memory data
(DTCs and environmental data) and the assignment of corresponding data by one or
more SwComponentTypes (e.g. Composition 1, Composition 2).

As already explained, the diagnostic development process is distributed among differ-
ent parties. On the one hand side, the OEM needs to describe the general require-
ments for a diagnostic system that have to be implemented by an ECU:
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1. Depending on the diagnostic system, the OEM can provide a completely or partly-
filled DiagnosticExtract including the description of Port Interfaces:

e Integrator/SWC developer (OEM or Tier 1) is responsible for the completion
(detailing of predefined diagnostic content).

e Integrator/SWC developer (OEM or Tier 1) is responsible for the specific
configuration of diagnostic content defined by himself.

¢ New integration of updated Diagnostic descriptions by integrator.
2. Return of completely or partly-filled DiagnosticExtract to OEM for:
Documentation

ECU testing

Integration reviews

Failure correction

Composition 1 Composition 2

K‘ RTE f
\y V,

DTC1 DTC 2

Dem

Figure 2.2: Assignment of DEM-related data objects

Use case examples:
e Configuration of UDS service 0x22 (ReadDataByIdentifier)
e Configuration of UDS service 0x2E (WriteDataByIdentifier)

e Configuration of UDS service 0x31 (Rout ineControl)

(

e Configuration of UDS service 0x2F (1/0-Control)
e Configuration of DEM DTCs

e Configuration of Combined Events
e Mapping of events to DTCs

e Configuration of DTC-related environmental data
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e Mapping of DEM Events to their corresponding Enable Conditions and Storage

Conditions

e Configure general DCM parameters

e Description of diagnostic demands that are not relevant for code generation but

have to be exchanged between OEM and Tier1 (e.g. set and reset condition for a
DTC)

Refinement of use cases, as also depicted in Figure 2.3:

The OEM already provides a System Template for an ECU which describes the ECU
Supplier SW parts as a CompositionSwComponent Type Where only inputs and out-
puts are known.

1.

The OEM creates a DiagnosticExtract which describes the diagnostic in-
terfaces of an ECU. Supported services are described (e.g. RDBI/WDBI/Routine
Control) as well as their corresponding input/output parameters and return values
(those which are optional in UDS standard).

SWC Developer at OEM or OEM SW Supplier develops SWC and also describes
the Diagnostic information using ServiceNeeds as diagnostic contribution.

. The OEM Diagnose Responsible for a Project creates the mappings between the

DiagnosticExtract and the SWC available on OEM side (from 2.).

. The OEM Diagnostic Responsible for a Project creates the mappings between

the DiagnosticExtract and the CompositionSwComponentTypeS which
will be implemented by the ECU Supplier or SW Developer.

. The ECU Suppliers receives the ECU Extract including DiagnosticExtract

from the OEM and imports it to the project.

In the same way is in point 2., the SWC Developer on supplier or Tier 2 side
describes the Diagnostic information using SserviceNeeds as diagnostic contri-
bution.

Creates an ECU description
including communication extract,
diagnostic extract, software-
component descriptions, etc.

Imports the ECU extact and
extends the diagnostic extract
with own software-components,

Provides ECU extract incl.
—————————————————— partially or completely filled
diagnostic extract

Provides software-component
description incl. related part of
diagnostic extract

Provides software-component
description incl. related part of
diagnostic extract

Software-component
Software-component developer by Tier-1 or
developer by OEM or any Tier-2 supplier
other software supplier

Figure 2.3: Workflow scenario for diagnostic data exchange
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In the same way as in point 3: The ECU Supplier Diagnostic Responsible creates the
mapping between the Port Interfaces of the DiagnosticExtract (from 5.) and
the SswComponent Types as provided in 6.

For the usage of indicators, it might happen that indicators defined on BSW level in
DEM might not be automatically mapped to the implementation on SWC level. This
would then require a manual mapping step by the integrator to resolve the mismatch.

2.4 Configuration of the Fim

2.4.1 Model Function Inhibition

A typical use case for the Fim is the definition of “control mechanisms for software
components and the functionality therein” [15]. By this means, the Fim can significantly
modify the behavior of the application software at run-time, e.g. in response to a sensor
failure.

The conditions for deciding about inhibitions are derived from diagnostic events. If a
diagnostic event that relates to a hardware sensor is reported as “failed” then the Fim
can degrade the behavior of the application software to no longer rely on the sensor
information that has become unreliable.

Consequently, the DiagnosticExtract needs to provide the basic mechanisms to
create the definition of such inhibition rules that relate pieces of the application soft-
ware (which are visible to the DiagnosticExtract as formally defined swCompo-
nent Types) to the definition of diagnostic events.

2.4.2 Model Fim configuration before Dem exists

The configuration of the Fim module and the Dem module are closely intertwined be-
cause the Fim uses the diagnostic events defined in the context of the Dem. This
means that the Fim can only be configured if the Dem exists as a basis for creating this
configuration.

Clearly, this is contradicting the approach of a “decentralized configuration” of the di-
agnostics stack’s behavior. It may happen that the configuration of the Fim and the
configuration of the Dem by means of the DiagnosticExtract are distributed over
different organizations within a concrete vehicle project.

However, the organizations would not be able to make progress independently of each
other because the work product of one is the immediate prerequisite that the other
organization can start working.

Therefore, one important use case for the DiagnosticExtract is the ability to con-
figure the Fim module in the scope of the DiagnosticExtract without the immedi-
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ate need to already have access to the corresponding configuration of the Dem
module.

In other words, a typical work-flow could look like this:

1. Create the Fim configuration on the basis of a collection of alias objects that
represent the diagnostic events that are defined in the context of the Dem module
within the configuration of the Fim and in parallel create the Dem configuration
and thereby add definitions of the actual diagnostic events.

2. Ship the configuration of the Dem to the organization that is responsible for the
creation of the configuration of the Fim.

3. Let this organization take care of resolving the alias diagnostic events by way
of referring from the Fim configuration to the diagnostic events contained in the
actual Dem configuration.

2.5 Configuration of J1939 Diagnostics

Within the System Extract, J1939 diagnostic is configured on a service level by the
diagnostic messages DMO01 .. DM57, which will be handled by J1939 Dcm.

The diagnostic content which is provided by the diagnostic messages is defined within
the DiagnosticExtract separately for each J1939 function, and contributes to the
configuration of the J1939 Dcm as well as the parts of the Dem configuration that are
relevant for J1939.

J1939 functions (known as Controller Application or CA within the SAE J1939 Stan-
dard [16]) are identified by a NAME and an address (assigned at run-time) and are
represented in AUTOSAR by the J1939NmNode.

2.5.1 Modeling of J1939 Diagnostic Aspects independent of the Deployment

The main use case for modeling the J1939 in the DiagnosticExtract is the pos-
sibility to create the diagnostic configuration relevant for a J1939 function, even if the
underlying communication architecture is not (fully) defined and if no vehicle model
(represented by a System) exists.

The J1939 diagnostics modeling is done during functional development before the
System exists where the functions are deployed. This approach represents a case of
decentralized configuration of the diagnostic stack.

2.5.2 J1939 Diagnostic Content modeled in the Diagnostic Extract

The diagnostic content for J1939 consists of the following topics:
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SPN The Suspect Parameter Number is used throughout the J1939 specification to
identify measured values (physical signals) and commands, the communication
signals to which these are mapped, and diagnostic events caused by these.

Signals Communication signals that are relevant for diagnostics are specifically anno-
tated, and reported by the J1939 diagnostics.

DTCs J1939 DTCs consist of an SPN, identifying the source of the diagnostic event,
and an FMI (Failure Mode Indicator), identifying the problem with this source, like
a boundary exception. In addition, an event counter is contained in the DTC.

Freeze Frames contain measured valued captured at the time a diagnostic event is
reported as failed. J1939 supports two different kinds of freeze frames:

o standardized freeze frames (reported by DM04), which have a legislated
layout

e expanded freeze frames (reported by DM24/DM25), which have a config-
urable layout
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3 Conceptual Background

Chapter 1 has already given an overview on the intended way of using the Diagnos-—
ticExtract template and files. This chapter gives further background information on
the overall concept behind the new format to create a better basis for understanding of
the meta-model described in Chapter 4.2.

3.1 Definition of relevant Diagnostic Elements

[TPS_DEXT_01046] ECU configuration is not suitable to be exchanged between
partners in an ECU development project [ The ECU configuration (EcuC) parameters
defined by the AUTOSAR Software Specification (SWS) documents for Dem and Dcm
are not suitable to be exchanged between partners in an ECU development project.

Besides proprietary ways of using the EcuC format, the main reason for EcuC param-
eters being inappropriate to be exchanged is their closeness to implementation (e.g.
parameter on buffer sizes).|(RS_DEXT_00001)

[TPS_DEXT_01047] Differences in the development processes for diagnostics at
automotive OEMs and ECU suppliers [Additionally, there are differences in the de-
velopment processes for diagnostics at automotive OEMs and ECU suppliers resulting
in different views on relevant diagnostic properties to be exchanged and different ways
of deriving and defining them as diagnostic requirements. | (RS_DEXT_00001)

Therefore, the identification of all diagnostic properties and requirements as superset
from the companies’ views forms the basis on which the DiagnosticExtract tem-
plate has been defined.

3.2 Abstraction from EcuC Level

The DiagnosticExtract template does not only focus on relevant diagnostic prop-
erties and requirements but also - if required - lift them onto an appropriate abstraction
level to make them meaningfully exchangeable (e.g. debouncing requirements that ab-
stract from mapping on a concrete ECU).

However, for many EcuC parameters identified as relevant, an abstraction is not useful
or not required and thus, these parameters are mapped 1:1 to equivalent elements of
the DiagnosticExtract template.

[TPS_DEXT_01140] Values contained in DiagnosticExtract shall be taken for
the derivation of basic software modules [The values specified in a given Diag-
nosticExtract shall be taken for the derivation of basic software modules in the
diagnostic stack.

This means that parameter values in the Ecuc are created that could be subject to
constraints, e.g. a valid interval.| (RS_DEXT_00044)
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Therefore, model elements in the DiagnosticExtract shall be carefully checked
against the constraints formulated in EcuC. However, this document does not contain
specific constraints on a detailed basis.

3.3 Independence of Definition

With respect to development processes, the DiagnosticExtract format also en-
ables more independence when defining requirements on diagnostic functionality than
possible with EcuC parameters. The approach of “decentralized configuration” is met
in the DiagnosticExtract template in mainly two ways described in the following
sub-chapters.

3.3.1 Use of <atpSplitable>> enabling separation of elements over several
physical files

Most elements of the DiagnosticExtract template can be split over several phys-
ical files. Therefore, parts of these elements (e.g. certain attributes) can be defined
by, for example, an OEM and other parts of these elements by, for example, an ECU
supplier.

3.3.2 Use of self-contained mapping elements

Many diagnostic requirements are established by mappings between diagnostic ele-
ments (e.g., DTC to DemEvent mapping). However, the “decentralized configuration”
approach requires that these mappings can be flexibly defined at almost any time within
the ECU development process and by any of the involved companies respectively roles.

Therefore, the DiagnosticExtract template defines self-contained mapping ele-
ments that have references to two (or potentially more) diagnostic elements to define
a mapping.

The self-contained mapping elements can be created any time after the diagnostic
elements to be mapped together have been defined. Alternatively, a mapping element
can be created after only one diagnostic element has been defined indicating the need
to make the mapping complete by defining the additional diagnostic element(s) to map
to.
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4 Diagnostic Resources

4.1 Overview

This chapter contains a description of diagnostic resources that are defined to describe
the external behavior of the diagnostic stack. The definition of these resources (e.g.
diagnostic services, diagnostic events) is done independently of their usage in the
context of either other diagnostic resources or the application software.

The description of the modeling of diagnostic resources can be roughly divided into
five sections

e A common section that contains meta-classes shared between the description of
the diagnostic services (that roughly corresponds to the Dcm) and the diagnostic
event handling (that roughly corresponds to the Dem), see section 4.2.

e A section dedicated to the configuration of the diagnostic services, see section
4.3.

e A section dedicated to the configuration of the diagnostic event handling, see
section 4.4.

¢ A section dedicated to the configuration of the functional inhibition from the diag-
nostics point of view, see section 4.5.

¢ A section dedicated to the configuration of the diagnostics on J1939, see section
4.6.

Following the descriptions in [17]. the modeling of the DiagnosticExtract supports
the application of variant handling of dedicated model elements.

4.2 Common Meta Model Elements

4.2.1 Data Ildentifier vs. Routine vs. Data Element
4.2.2 Overview

This chapter highlights the formal modeling of some of the central parts of AUTOSAR
diagnostics when it comes to configuration. There are some concepts widely used that
need to be reflected in the meta-model.

The purpose of the DiagnosticCommonElement is to provide a common reference
target for all kinds of diagnostic elements. This aspect is explained in more detail in
section 4.2.8.

The purpose of abata Identifier (DID)isto associate a unique numerical value to
a piece of data related to diagnostics. From the modeling point of view, this means that
the modeling of the Data Identifier needs to provide an attribute that represents
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the numeric value as well as a relation to a bata Element representing a set of
diagnostic piece of data.

ARElement ARElement «enumeration»
AtpBlueprint Unit ArraySizeSemanticsEnum
AtpBlueprintable
DataConstr + factorS.iToUn.it: Float [0..1] fixe.dSize.
+ offsetSiToUnit: Float [0..1] variableSize
AtpBlueprint
AtpBlueprintable +dataConstr s +unit/\\ 0.1 DiagnosticServiceMappingDiagTarget
BaseType | +haseType 0. Identifiable
SwBaseType o1 «atpVariation» DiagnosticDataElement
- SwDataDefP: +swDataDefProps = = = =
ARG whatabetbrops @ + araySizeSemantics: ArraySizeSemanticsEnum [0..1]
AtpBlueprint +compuMethod 0.1 «atpSplitable» + maxNumberOfElements: Positivelnteger [0..1]
AtpBlueprintable o1 + scalingInfoSize: Positivelnteger [0..1]
CompuMethod +dataEIement| 0.1
«atpVariation,atpSplitable»
DiagnosticCommonElement DiagnosticSupportinfoByte
DiagnosticAbstractDataldentifier
+ position: Positivelnteger [0..1] DiagnosticAbstractParameter

«atpVariation» + size: Positivelnteger [0..1]

+ id: Positivelnteger [0..1] + parameterSize: Positivelnteger [0..1]

«atpldentityContributor»
+supportinfoByte 0.1 +supportinfoByte 0.1 + biptOffsetfyPositivelmeger[O..l]
T
[ 1 H A
DiagnosticDynamicDataldentifier DiagnosticDataldentifier Rlagnosiiced TEE DiagnosticParameterSupportinfo
DiagnosticParameterldentifier

+ supportinfoBit: Positivelnteger [0..1]

+ didSize: Positivelnteger [0..1]

+ representsVin: Boolean [0..1] + id: Positiventeger [0..1]

+ pidSize: Positivelnteger [0..1]

" . B +supportinfo 0.1
«atpSplitable» Tags:

vh JatestBindingTime = postBuild [ * ~ “«atpVariation,atpSplitable»- - - - - - - «atpSplitable,atpVariation»

+dataElement | 0..* +dataElement | 0.* -~

DiagnosticParameter
«atpSplitable» Tags:
vh latestBindingTime = postBuild

+request$ 0.* +respcm$$ 0. ”eq'-'eak--* +feSP€mSe$0..* +response$ 0. +request$ 0.*

DiagnosticRoutineSubfunction DiagnosticRoutineSubfunction DiagnosticRoutineSubfunction
DiagnosticRequestRoutineResults DiagnosticStartRoutine DiagnosticStopRoutine
+start | 0.1 +stop [ 0.1

+requestResult 0.1

DiagnosticCommonElement

DiagnosticRoutine

+ routinelnfo: Positivelnteger [0..1]

«atpVariation»
+ id: Positivelnteger [0..1]

Figure 4.1: Common Diagnostic elements

Class DiagnosticCommonElement (abstract)
Package M2::AUTOSARTemplates::DiagnosticExtract::CommonDiagnostics
Note This meta-class represents a common base class for all diagnostic elements. It does not contribute any

specific functionality other than the ability to become the target of a reference.

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

Base

\Y
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A

Class DiagnosticCommonElement (abstract)

Subclasses DiagnosticAbstractAliasEvent, DiagnosticAbstractDataldentifier, DiagnosticAccessPermission,
DiagnosticAging, DiagnosticAuthRole, DiagnosticCondition, DiagnosticConditionGroup, Diagnostic
CustomServiceClass, DiagnosticDataldentifierSet, DiagnosticEculnstanceProps, Diagnostic
EnvironmentalCondition, DiagnosticEvent, DiagnosticExtendedDataRecord, DiagnosticFimEventGroup,
DiagnosticFreezeFrame, DiagnosticFunctionldentifier, DiagnosticFunctionldentifierlnhibit, Diagnostic
Indicator, DiagnosticinfoType, Diagnosticlumpr, DiagnosticlumprDenominatorGroup, Diagnosticlumpr
Group, DiagnosticJ1939ExpandedFreezeFrame, DiagnosticJ1939FreezeFrame, DiagnosticJ1939Node,
Diagnosticd1939Spn, DiagnosticMapping, DiagnosticMeasurementldentifier, DiagnosticMemory
Destination, DiagnosticMemoryldentifier, DiagnosticOperationCycle, DiagnosticParameterldentifier,
DiagnosticPowertrainFreezeFrame, DiagnosticProtocol, DiagnosticRoutine, DiagnosticSecurityLevel,
DiagnosticServiceClass, DiagnosticServicelnstance, DiagnosticServiceTable, DiagnosticSession,
DiagnosticTestResult, DiagnosticTestRoutineldentifier, Diagnostic TroubleCode, DiagnosticTroubleCode
Group, DiagnosticTroubleCodeProps

Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note

Table 4.1: DiagnosticCommonElement

4.2.3 Diagnostic Data Identifier

[TPS_DEXT_01000] AUTOSAR diagnostics supports two kinds of data identifiers
[In AUTOSAR, two kinds of data identifiers are supported:

e The DiagnosticDataIdentifier inherits from DiagnosticAbstract-
DataIdentifier and is used to define data identifiers fully known at config-
uration time. A DiagnosticDatalIdentifier shall have atleast1 dataEle-
ment.

e The DiagnosticDynamicDataIdentifier inherits from DiagnosticAb-
stractDataldentifier andis used to define data identifiers fully known only
at run time. Consequently, there is no formal means to define dataElement at
configuration time.

|(RS_DEXT_00034, RS_DEXT_00035)

[constr_1792] Existence of DiagnosticDataIdentifier.dataElement |[For
eachDiagnosticDataIdentifier, the aggregation of DiagnosticParameterin
the role datakElement shall exist at lest once at the time when the DEXT is
complete.|()

Class DiagnosticDataldentifier
Package M2::AUTOSARTemplates::DiagnosticExtract::CommonDiagnostics
Note This meta-class represents the ability to model a diagnostic data identifier (DID) that is fully specified

regarding the payload at configuration-time.

Tags:atp.recommendedPackage=DiagnosticDataldentifiers

V
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Class DiagnosticDataldentifier
Base ARElement, ARObject, CollectableElement, DiagnosticAbstractDataldentifier, DiagnosticCommon
Element, Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Muit. Kind | Note

dataElement DiagnosticParameter * aggr This is the dataElement associated with the Diagnostic
Dataldentifier.
Stereotypes: atpSplitable; atpVariation
Tags:
atp.Splitkey=dataElement.bitOffset, data
Element.ident.shortName, dataElement.variation
Point.shortLabel
vh.latestBindingTime=postBuild

didSize Positivelnteger 0..1 attr This attribute indicates the size in bytes of the Diagnostic
Dataldentifier.

representsVin Boolean 0..1 attr This attributes indicates whether the specific Diagnostic
Dataldentifier represents the vehicle identification.

supportinfoByte DiagnosticSupportinfo 0..1 aggr This attribute represents the supported information

Byte associated with the DiagnosticDataldentifier.

Table 4.2: DiagnosticDataldentifier

Class DiagnosticDynamicDataldentifier
Package M2::AUTOSARTemplates::DiagnosticExtract::CommonDiagnostics
Note This meta-class represents the ability to define a diagnostic data identifier (DID) at run-time.
Tags:atp.recommendedPackage=DiagnosticDataldentifiers
Base ARElement, ARObject, CollectableElement, DiagnosticAbstractDataldentifier, DiagnosticCommon
Element, Identifiable, MultilanguageReferrable, PackageableElement, Referrable
Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note
Table 4.3: DiagnosticDynamicDataldentifier
Class DiagnosticAbstractDataldentifier (abstract)
Package M2::AUTOSARTemplates::DiagnosticExtract::CommonDiagnostics
Note This meta-class represents an abstract base class for the modeling of a diagnostic data identifier (DID).
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, Identifiable, Multilanguage
Referrable, PackageableElement, Referrable
Subclasses DiagnosticDataldentifier, DiagnosticDynamicDataldentifier
Aggregated by | ARPackage.element
Attribute Type Mulit. Kind | Note
id Positivelnteger 0..1 attr This is the numerical identifier used to identify the
DiagnosticAbstractDataldentifier in the scope of
diagnostic workflow
Stereotypes: atpVariation
Tags:vh.latestBindingTime=preCompileTime

Table 4.4: DiagnosticAbstractDataldentifier
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[constr_1793] Existence of attribute DiagnosticAbstractDataIdentifier.id
[For each DiagnosticAbstractDataldentifier, attribute id shall exist at the
time when the DEXT is complete.|()

[TPS_DEXT_01072] Purpose of attribute DiagnosticDataldentifier.repre-
sentsVin [There is a use case for identifying a specific Diagnosticbataldenti-
fier that carries the so-called vehicle identification number (VIN).

It is therefore important to be able to formally indicate this characteristic. For this
purpose the attribute DiagnosticDataldentifier.representsVin is available. |
(RS_DEXT_00034)

[constr_1324] Existence of attribute DiagnosticDataIdentifier.repre-
sentsVin [Within the context of a given DiagnosticContributionSet, the at-
tribute DiagnosticDataldentifier.representsVin shall have the value true
for only a single DiagnosticbDataldentifier at the time when the DEXT
is complete.|()

Please note that the VIN is only relevant in the context of diagnostics over IP (DolP).
However, there is no constraint that bounds the validity of [constr_1324] to the exis-
tence of a DiagnosticConnection thatis build on top of an IP stack.

If the attribute exists and there is no IP used then the meaning of the attribute is simply
irrelevant. Anyway, this situation should not be attributed to a misconfiguration.

4.2.4 Diagnostic Parameter
4.2.41 Overview

[TPS_DEXT_01169] Role of meta-class DiagnosticParameter |[The role of the
DiagnosticParameter is to allocate a well-defined (i.e. start, length, content) slot
in a diagnostic telegram, represented e.g. by a DiagnosticbhDataldentifier or
DiagnosticRoutineSubfunction.|()

DiagnosticServiceMappingDiagTarget

DiagnosticAbstractParameter +dataElement Identifiable

+ parameterSize: Positivelnteger [0..1] DiagnosticDataElement

«atpVariation,atpSplitable» 0.1

«atpldentityContributor»

+ bitOffset: Positivelnteger [0..1] + arraySizeSemantics: ArraySizeSemanticsEnum [0..1]

+ maxNumberOfElements: Positivelnteger [0..1]
f + scalingInfoSize: Positivelnteger [0..1]

[ 1
DiagnosticServiceMappingDiagTarget DiagnosticServiceMappingDiagTarget
+ident IdentCaption +subElement Identifiable

«atpldentityContributor> .1 DiagnosticParameterldent > or DiagnosticParameterElement

DiagnosticParameter

+ arraySize: Positivelnteger [0..1]

+subElement
0.*

Figure 4.2: Modeling of DiagnosticParameter

To facilitate the modeling of DiagnosticParameter, an abstract meta-class named
DiagnosticAbstractParameter is defined to allow for making statements (e.g.
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[TPS_DEXT_01170], [TPS_DEXT_01171], and [TPS_DEXT_01174]) about all its sub-
classes uniformly instead of clarifying model semantics for each sub-class separately.

[TPS_DEXT_01170] Semantics of meta-class DiagnosticAbstractParameter
[Meta-class DiagnosticAbstractParameter has been defined as a vessel to de-
fine attributes that are equally relevant for the sub-classes DiagnosticParameter
and DiagnosticParameterElement.]()

The modeling approach for the definition of a DiagnosticParameter is reflected in

Figure 4.2.

Class DiagnosticParameter
Package M2::AUTOSARTemplates::DiagnosticExtract::CommonDiagnostics
Note This meta-class represents the ability to describe information relevant for the execution of a specific
diagnostic service, i.e. it can be taken to parameterize the service.
Base ARObject, DiagnosticAbstractParameter
Aggregated by | DiagnosticDataldentifier.dataElement, DiagnosticExtendedDataRecord.recordElement, Diagnosticlnfo
Type.dataElement, DiagnosticParameterldentifier.dataElement, DiagnosticRequestRoutineResults.
request, DiagnosticRequestRoutineResults.response, DiagnosticStartRoutine.request, DiagnosticStart
Routine.response, DiagnosticStopRoutine.request, DiagnosticStopRoutine.response
Attribute Type Muit. Kind | Note
ident DiagnosticParameter 0..1 aggr | The aggregation in the role ident provides the ability to
Ident make the DiagnosticAbstractParameter identifiable.
From the semantical point of view, the AbstractDiagnostic
Parameter is considered a first-class Identifiable and
therefore the aggregation in the role ident shall always
exist (until it may be possible to let AbstractDiagnostic
Parameter directly inherit from Identifiable).
Stereotypes: atpldentityContributor
supportinfo DiagnosticParameter 0..1 aggr | This attribute represents the ability to define which bit of
Supportinfo the support info byte is representing this part of the PID.

Table 4.5: DiagnosticParameter

Class DiagnosticParameterElement
Package M2::AUTOSARTemplates::DiagnosticExtract::CommonDiagnostics
Note This meta-class represents an element of a DiagnosticParameter if the DiagnosticParameter represents
a structure.
Base ARObject, DiagnosticAbstractParameter, DiagnosticServiceMappingDiagTarget, Identifiable,
MultilanguageReferrable, Referrable
Aggregated by | DiagnosticParameterElement.subElement, DiagnosticParameterldent.subElement
Attribute Type Mult. Kind | Note
arraySize Positivelnteger 0..1 attr This attribute indicates that the enclosing Diagnostic
ParameterElement represents an array and configures
the array size in terms of the number of elements of the
array.
subElement DiagnosticParameter * aggr | This collection represents the sub-elements on the next
Element lower level.

Table 4.6: DiagnosticParameterElement
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Class DiagnosticParameterident
Package M2::AUTOSARTemplates::DiagnosticExtract::CommonDiagnostics
Note This meta-class has been created to introduce the ability to become referenced into the meta-class
AbstractDiagnosticParameter without breaking backwards compatibility.
Base ARObject, AtpClassifier, AtpFeature, AtpStructureElement, DiagnosticServiceMappingDiagTarget, Ident
Caption, Identifiable, MultilanguageReferrable, Referrable
Aggregated by | AipClassifier.atpFeature, DiagnosticParameter.ident
Attribute Type Mult. Kind | Note
subElement DiagnosticParameter * aggr | This collection represents the subElements on the top
Element level.
Table 4.7: DiagnosticParameterident
Class DiagnosticAbstractParameter (abstract)
Package M2::AUTOSARTemplates::DiagnosticExtract::CommonDiagnostics
Note This meta-class represents an abstract base class for modeling a diagnostic parameter.
Base ARObject
Subclasses DiagnosticParameter, DiagnosticParameterElement
Attribute Type Mult. Kind | Note
bitOffset Positivelnteger 0..1 attr This represents the bitOffset of the DiagnosticParameter.
The value of the bitOffset shall always be interpreted as
relative to the start of the enclosing DiagnosticData
Identifier, DiagnosticParameterldentifier, or Diagnostic
RoutineSubfunction.
Stereotypes: atpldentityContributor
Tags:atp.Status=candidate
dataElement DiagnosticDataElement 0..1 aggr This represents the related dataElement of the Diagnostic
Parameter
Stereotypes: atpSplitable; atpVariation
Tags:
atp.Splitkey=dataElement.shortName, data
Element.variationPoint.shortLabel
vh.latestBinding Time=postBuild
parameterSize Positivelnteger 0..1 attr This attribute allows for the specification of the parameter
size. This information is relevant if there is a gap between
one diagnostic parameter and the following diagnostic
parameter (or the tail of the telegram). The unit is bit and
the values shall be multiples of 8.
Tags:atp.Status=candidate

Table 4.8: DiagnosticAbstractParameter

4.2.4.2 Size of a Diagnostic Parameter

[TPS_DEXT_01171] Size of a DiagnosticAbstractParameter [The size of the
slot can be described in two mutually exclusive ways:

e if the aggregation in the role DiagnosticAbstractParameter.dataEle-
ment exists, then the size of the slot is defined by the value of the at-
tribute DiagnosticAbstractParameter.dataElement.swDataDefProps.
baseType.baseTypeSize. The unit of attribute baseTypesSize is bit.
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e if the aggregation DiagnosticAbstractParameter.dataElement does not
exist, then the size of the slot is defined by the value of the attribute Diagnos-
ticAbstractParameter.parameterSize. The unit of attribute parameter-
Size is bit.

10

[TPS_DEXT _01172] Semantics of attribute DiagnosticAbstractParameter.
parameterSize [The attribute DiagnosticAbstractParameter.parameter—
Size can be used to indicate the size of the current DiagnosticAbstractParam-
eter in the unit bits.

This information is relevant if the following DiagnosticAbstractParameter (or the
end of the telegram) is not placed directly adjacent to the current DiagnosticAb-
stractParameter, i.e. gaps exist between two adjacent DiagnosticAbstract-
Parameters.|(RS_DEXT 00034, RS_DEXT _00035)

4.2.4.3 Start Position of a Diagnostic Parameter

[TPS_DEXT_01173] Start position of a DiagnosticAbstractParameter [The
slot allocated by a DiagnosticAbstractParameter iS defined by means of its
starting position (formalized as DiagnosticAbstractParameter.bitOffset,
unit: bit) and the slot’s size.|()

[constr_1790] Existence of attribute DiagnosticAbstractParameter.bitOff-
set [For each DiagnosticParameter, attribute bitoffset shall exist at the
time when the DEXT is complete.|()

[constr_1470] Value of DiagnosticAbstractParameter.bitOffset [The value
of DiagnosticAbstractParameter.bitOffset shall only be set to a multiple of 8
at the time when the DEXT is complete.|()

4.2.4.4 Content of a Diagnostic Parameter

[TPS_DEXT_01174] Content of a DiagnosticParameter [ADiagnosticParam—
eter defines its content (i.e. the information stored in the slot) in one of two possible
ways:

e The DiagnosticParameter aggregates DiagnosticDataElement in the
role dataElement.

e The DiagnosticParameter contains a sub-structure consisting of Diagnos-
ticParameterElements by means of the aggregation DiagnosticParam-
eter.ident.subElement. In this case, the definition of the actual content is
delegated (recursively) to the sub-structure.

10
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Please note that the existence of the aggregation ion the role subElement can be
used to form nested hierarchies that resemble arrays or structures, including a mix-
ture of both.

Please note further that the ability to define a subElement with array-semantics is
somehow redundant to the already available capability of DiagnosticbhataElement,
which can define an array of “primitive” content.

To reduce the level of redundancy, a subElement with array-semantics shall only be
used for the definition of arrays with “non-primitive” content, i.e. the Diagnostic-
ParameterElement that represents the array shall have further subElements (see
[constr_10369]).

[constr_1791] Existence of attribute dataElement VS. parameterSize of meta-
class DiagnosticParameter [For each DiagnosticParameter, exactly one of
the attributes

e dataElement Or
® parameterSize
shall exist at the time when the DEXT is complete.]()

[TPS_DEXT_01175] Nested definition of a DiagnosticParameter [lt is possible
to define a nested structure inside the definition of a DiagnosticParameter.

This way, it is possible to replicate the nested structure of an AutosarDataProto-
type, such that either

¢ the entire structured AutosarDataPrototype or
e parts (i.e. DataPrototypes) of the structured data object

can be mapped to the respective locations in the definition of the structured biagnos-
ticParameter.

The definition of a structured DiagnosticParameter is done by aggregating Diag-
nosticParameterElement in the role ident.subElement.

A structured DiagnosticParameter can have a ident.subElement that itself rep-
resents a structure as well. For this purpose the ident.subElement aggregates
DiagnosticParameterElement inthe role subElement.|()

Please note: in AUTOSAR, the canonical naming approach for category LEAF would
most likely boil down to the value VALUE. But in this specific case it is possible that
the enclosed DiagnosticDataElement represents an array of primitive elements.
Therefore, the usage of VALUE could be misleading in this case.
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[constr_10369] Existence of attributes of DiagnosticParameterElement de-

pending on the value of attribute category |

Value of Description array- subElement dataElement
category Size
LEAF The DiagnosticParameterElement represents No No Yes
a “leaf” element of a nested structure.
ARRAY The DiagnosticParameterElement represents Yes Yes, if Yes, if
an array, i.e references to this dataElement subElement
DiagnosticParameterElement shall define a does not exist does not exist
value for the attribute index.
Arrays of “primitive” types are defined in the context
of the DiagnosticDataElement
STRUCTURE The DiagnosticParameterElement represents No Yes No
a structure with one or more elements.

This rule shall be imposed at the time when the DEXT is complete.

10

4.2.4.5 Diagnostic Parameter as Reference Target

[TPS_DEXT_01176] DiagnosticParameter as a reference target [The mapping
of DataPrototypes inside a nested AutosarDataPrototype t0 @ Diagnostic-
ParameterElement requires the root DiagnosticParameter to define a short-
Name that becomes part of the reference in the ARXML serialization.

But DiagnosticParameter natively does not have the ability to define a shortName
and therefore the aggregation of DiagnosticParameterIdent inthe role ident is
required to fill this gap.

For the case that the DiagnosticParameter directly defines a dataElement (i.e.
the aggregation DiagnosticParameter.ident.subElement does not exist), the
aggregation of DiagnosticParameterIdent in the role ident is not required.|

()

4.2.4.6 Examples of Diagnostic Parameters

4.2.4.6.1 Simple Nesting Example

The most simple example for a nested DiagnosticParameter is sketched in Figure
4.3. It consists of just one nesting level and the aggregated DiagnosticParame-
terElements named “X” and “Y” that are located — one after the other — at the start
of the enclosing DiagnosticParameter named “A”.
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DiagnosticParameter A: bitOffset = 32 [bit], parameterSize: 128 [bit]
DiagnosticParameterElement X: bitOffset = 32 [bit], parameterSize: 32 [bit]
DiagnosticParameterElement Y: bitOffset = 64 [bit], parameterSize: 32 [bit]

DiagnosticParameter B: bitOffset = 176 [bit], parameterSize = 48 [bit]

0 8 16 24 32 40 48 56 64 72 80 8 96 104 112 120 128 136 144 152 160 168 176
1 1 1 1 1 1 1 1

X Y A B

Figure 4.3: Example for the definition of a simple structure inside the definition of a
DiagnosticParameter

As sketched in Figure 4.3, the nested DiagnosticParameterElementS do not
cover the entire slot reserved by the enclosing DiagnosticParameter.

The free space that is not allocated for the nested DiagnosticParameterElement$s
cannot be claimed by other DiagnosticParameters, it is reserved for future ex-
tensions of the enclosing DiagnosticParameter “A”.

The simplified (i.e. stripped down to the bare minimum) modeling of the Diagnostic-
DataIdentifier (which would look similar for the modeling of a DiagnosticRou-
tineSubfunction) sketched in Figure 4.3 is contained in Listing 4.1.

<DIAGNOSTIC-DATA-IDENTIFIER>
<SHORT-NAME>NestedAligned</SHORT-NAME>
<DATA-ELEMENTS>
<DIAGNOSTIC-PARAMETER>
<BIT-OFFSET>32</BIT-OFFSET>
<PARAMETER-SIZE>128</PARAMETER-SIZE>
<IDENT>
<SHORT-NAME>A</SHORT-NAME>
<SUB-ELEMENTS>
<DIAGNOSTIC-PARAMETER-ELEMENT>
<SHORT-NAME>X</SHORT-NAME>
<CATEGORY>LEAF</CATEGORY>
<BIT-OFFSET>32</BIT-OFFSET>
<DATA-ELEMENTS>
<DIAGNOSTIC-DATA-ELEMENT>
<SHORT-NAME>X</SHORT-NAME>
</DIAGNOSTIC-DATA-ELEMENT>
</DATA-ELEMENTS>
</DIAGNOSTIC-PARAMETER-ELEMENT>
<DIAGNOSTIC-PARAMETER-ELEMENT>
<SHORT-NAME>Y </SHORT—-NAME>
<CATEGORY>LEAF </CATEGORY>
<BIT-OFFSET>64</BIT-OFFSET>
<DATA-ELEMENTS>
<DIAGNOSTIC-DATA-ELEMENT>
<SHORT-NAME>Y</SHORT-NAME>
</DIAGNOSTIC-DATA-ELEMENT>
</DATA-ELEMENTS>
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</DIAGNOSTIC-PARAMETER-ELEMENT>
</SUB-ELEMENTS>
</IDENT>
</DIAGNOSTIC-PARAMETER>
</DATA-ELEMENTS>

</DIAGNOSTIC-DATA-IDENTIFIER>

Listing 4.1: Example for the definition of a simple structure with aligned
DiagnosticParameterElement inside the definition of a DiagnosticParameter

4.2.4.6.2 Simple Nesting Example with Gaps

Another, slightly more complicated example is sketched in Figure 4.4. In contrast to the
example depicted in Figure 4.3, the two sketched DiagnosticParameterElements$s
named “X” and “Y” are not aligned with the start location of the enclosing Diagnos-
ticParameter and each other.

DiagnosticParameter A: bitOffset = 32 [bit], parameterSize: 128 [bit]
DiagnosticParameterElement X: bitOffset = 48 [bit], parameterSize: 32 [bit]
DiagnosticParameterElement Y: bitOffset = 96 [bit], parameterSize: 32 [bit]

DiagnosticParameter B: bitOffset = 176 [bit], parameterSize = 48 [bit]

0 8 16 24 32 40 48 56 64 72 80 8 96 104 112 120 128 136 144 152 160 168 176
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

X Y A B

Figure 4.4: Example for the definition of a simple structure with gaps inside the definition
of aDiagnosticParameter

In this specific case, future extensions of the enclosing DiagnosticParameter can
be done in the free space at the start, in between “X” and “Y”, and up to the tail of the
slot claimed by the enclosing DiagnosticParameter “A”

The simplified (i.e. stripped down to the bare minimum) modeling of the Diagnostic-
DataIdentifier (which would look similar for the modeling of a DiagnosticRou-
tineSubfunction) sketched in Figure 4.4 is contained in Listing 4.2.

<DATA-ELEMENTS>
<DIAGNOSTIC-PARAMETER>
<BIT-OFFSET>32</BIT-OFFSET>
<PARAMETER-SIZE>128</PARAMETER-SIZE>
<IDENT>
<SHORT-NAME>A</SHORT-NAME >
<SUB-ELEMENTS>
<DIAGNOSTIC-PARAMETER-ELEMENT>
<SHORT-NAME>X</SHORT-NAME>
<CATEGORY>LEAF</CATEGORY>
<BIT-OFFSET>438</BIT-OFFSET>
<DATA-ELEMENTS>
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<DIAGNOSTIC-DATA-ELEMENT>
<SHORT-NAME>X</SHORT-NAME>
</DIAGNOSTIC-DATA-ELEMENT>
</DATA-ELEMENTS>
</DIAGNOSTIC-PARAMETER-ELEMENT>
<DIAGNOSTIC-PARAMETER-ELEMENT>
<SHORT-NAME>Y </SHORT-NAME>
<CATEGORY>ILEAF</CATEGORY>
<BIT-OFFSET>96</BIT-OFFSET>
<DATA-ELEMENTS>
<DIAGNOSTIC-DATA-ELEMENT>
<SHORT-NAME>Y</SHORT-NAME>
</DIAGNOSTIC-DATA-ELEMENT>
</DATA-ELEMENTS>
</DIAGNOSTIC-PARAMETER-ELEMENT>
</SUB-ELEMENTS>
</IDENT>
</DIAGNOSTIC-PARAMETER>
</DATA-ELEMENTS>
</DIAGNOSTIC-DATA-IDENTIFIER>
Listing 4.2: Example for the definition of a simple structure with aligned
DiagnosticParameterElement inside the definition of a DiagnosticParameter

4.2.4.6.3 Two-Level Nesting Example
As emphasized by the example in Figure 4.5, it would be possible to specify a structure
inside a DiagnosticParameter that has gaps

e at the start, i.e. between the start of the DiagnosticParameter and the first
DiagnosticParameterElement,

e in between the placement of DiagnosticParameterElements,

e at the tail, i.e. between the placement of the last DiagnosticParameterEle-
ment and the tail of the DiagnosticParameter.

In other words, it is not required that sub-elements are placed one directly after the
other in their respective context. Similarly, a DID that hosts aDiagnosticParameter
could also have gaps

e at the start, i.e. between the start of the DiagnosticAbstractDataldenti-
fier resp. DiagnosticRoutineSubfunction and the first DiagnosticPa-
rameter,

¢ in between the placement of DiagnosticParameters,

e at the tail, i.e. between the placement of the last DiagnosticParameter and
the tail of the DiagnosticAbstractDataldentifier/DiagnosticRouti-
neSubfunction.

As indicated by Figure 4.2, the nested definition is applied by utilizing the roles
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e DiagnosticParameter.ident.subElement and
e DiagnosticParameterElement.subElement.

An example for the definition of a nested structure inside the definition of Diagnos-
ticParameter can be found in Figure 4.5.

The example postulates the existence of a DiagnosticParameter named “A” in-
side the definition of a given DiagnosticbataIdentifier (which could also be a
DiagnosticRoutineSubfunction).

The DiagnosticParameter named “A” defines two subElements named “X” and
“Y”. “X”,in turn, defines two subElements named “K” and “L’. Conversely, “Y” has two
subElements named “G” and “H”.

6iagnosticParameter A: bitOffset = 32 [bit], parameterSize: 128 [bit]

DiagnosticParameterElement X: bitOffset = 48 [bit], parameterSize: 32 [bit]
DiagnosticParameterElement K: bitOffset = 48 [bit], parameterSize: 8 [bit]
DiagnosticParameterElement L: bitOffset = 64 [bit], parameterSize: 8 [bit]

DiagnosticParameterElement Y: bitOffset = 96 [bit], parameterSize: 32 [bit]
DiagnosticParameterElement G: bitOffset = 96 [bit], parameterSize: 8 [bit]
DiagnosticParameterElement H: bitOffset = 104 [bit], parameterSize: 8 [bit] )

0 8 16 24 32 40 48 56 64 72 80 88 96 104 112 120 128 136 144 152 160 168 176
1 1 1 | | |

Figure 4.5: Example for the definition of a nested structure inside the definition of a
DiagnosticParameter

Listing 4.3 picks up the example depicted in Figure 4.5 and describes how a very
minimal modeling of the essential model elements looks like.

<DIAGNOSTIC-DATA-IDENTIFIER>
<SHORT-NAME>NestedMapping</SHORT-NAME>
<DATA-ELEMENTS>
<DIAGNOSTIC-PARAMETER>
<BIT-OFFSET>32</BIT-OFFSET>
<PARAMETER-SIZE>128</PARAMETER-SIZE>
<IDENT>
<SHORT-NAME>A</SHORT-NAME >
<SUB-ELEMENTS>
<DIAGNOSTIC-PARAMETER-ELEMENT>
<SHORT-NAME>X</SHORT-NAME>
<CATEGORY>STRUCTURE</CATEGORY>
<BIT-OFFSET>48</BIT-OFFSET>
<PARAMETER-SIZE>32</PARAMETER-SIZE>
<SUB-ELEMENTS>
<DIAGNOSTIC-PARAMETER-ELEMENT>
<SHORT-NAME>K</SHORT-NAME>
<CATEGORY>LEAF</CATEGORY>
<BIT-OFFSET>48</BIT-OFFSET>
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<DATA-ELEMENTS>
<DIAGNOSTIC-DATA-ELEMENT>
<SHORT-NAME>K</SHORT-NAME>
</DIAGNOSTIC-DATA-ELEMENT>
</DATA-ELEMENTS>
</DIAGNOSTIC-PARAMETER-ELEMENT>
<DIAGNOSTIC-PARAMETER-ELEMENT>
<SHORT-NAME>I1.</SHORT-NAME>
<CATEGORY>LEAF</CATEGORY>
<BIT-OFFSET>64</BIT-OFFSET>
<DATA-ELEMENTS>
<DIAGNOSTIC-DATA-ELEMENT>
<SHORT-NAME>I1.</SHORT-NAME>
</DIAGNOSTIC-DATA-ELEMENT>
</DATA-ELEMENTS>
</DIAGNOSTIC-PARAMETER-ELEMENT>
</SUB-ELEMENTS>
</DIAGNOSTIC-PARAMETER-ELEMENT>
<DIAGNOSTIC-PARAMETER-ELEMENT>
<SHORT-NAME>Y</SHORT-NAME>
<CATEGORY>STRUCTURE</CATEGORY>
<BIT-OFFSET>96</BIT-OFFSET>
<PARAMETER-SIZE>32</PARAMETER-SIZE>
<SUB-ELEMENTS>
<DIAGNOSTIC-PARAMETER-ELEMENT>
<SHORT-NAME>G</SHORT-NAME>
<CATEGORY>LEAF</CATEGORY>
<BIT-OFFSET>96</BIT-OFFSET>
<DATA-ELEMENTS>
<DIAGNOSTIC-DATA-ELEMENT>
<SHORT-NAME>G</SHORT-NAME >
</DIAGNOSTIC-DATA-ELEMENT>
</DATA-ELEMENTS>
</DIAGNOSTIC-PARAMETER-ELEMENT>
<DIAGNOSTIC-PARAMETER-ELEMENT>
<SHORT-NAME>H</SHORT-NAME>
<CATEGORY>LEAF</CATEGORY>
<BIT-OFFSET>104</BIT-OFFSET>
<DATA-ELEMENTS>
<DIAGNOSTIC-DATA-ELEMENT>
<SHORT-NAME>H</SHORT-NAME>
</DIAGNOSTIC-DATA-ELEMENT>
</DATA-ELEMENTS>
</DIAGNOSTIC-PARAMETER-ELEMENT>
</SUB-ELEMENTS>
</DIAGNOSTIC-PARAMETER-ELEMENT>
</SUB-ELEMENTS>
</IDENT>
</DIAGNOSTIC-PARAMETER>
</DATA-ELEMENTS>
</DIAGNOSTIC-DATA-IDENTIFIER>

Listing 4.3: Example for the definition of a nested structure inside the definition of a
DiagnosticParameter
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4.2.4.6.4 Array of Struct Example

This example (as depicted in Figure 4.6) assumes that the DiagnosticParameter
is representing an array of RGB color values that are stored in a structure of three
elements (representing the R, G, and B values).

The example also shows that it is possible to define the size of the array element (in
this case: 32 bit) greater that the actually used data real estate (in this case 24 bit)
occupied by the mentioned structure in each array element.

/DiagnosticParameter A: bitOffset = 32 [bit], parameterSize: 128 [bit]
DiagnosticParameterElement X[0]: bitOffset = 32 [bit], arraySize=3
DiagnosticParameterElement R: bitOffset = 32 [bit], parameterSize: 8 [bit]
DiagnosticParameterElement G: bitOffset = 40 [bit], parameterSize: 8 [bit]
DiagnosticParameterElement B: bitOffset = 48 [bit], parameterSize: 8 [bit]
DiagnosticParameterElement X[1]: bitOffset = 64 [bit]
DiagnosticParameterElement R: bitOffset = 64 [bit], parameterSize: 8 [bit]
DiagnosticParameterElement G: bitOffset = 72 [bit], parameterSize: 8 [bit]
DiagnosticParameterElement B: bitOffset = 80 [bit], parameterSize: 8 [bit]
DiagnosticParameterElement X[2]: bitOffset = 96 [bit]
DiagnosticParameterElement R: bitOffset = 96 [bit], parameterSize: 8 [bit]
DiagnosticParameterElement G: bitOffset = 104 [bit], parameterSize: 8 [bit]
DiagnosticParameterElement B: bitOffset = 112 [bit], parameterSize: 8 [bit]

0 8 16 24 32 40 48 56 64 72 80 88 96 104 112 120 128 136 144 152 160 168 176
1 1 1 1

o o
X[0] X[1] X[2]

Figure 4.6: Example for the definition of a DiagnosticParameter that represents an
array of structures

The model depicted in Figure 4.6 is also sketched in a minimal way in Listing 4.4.

<DIAGNOSTIC-DATA-IDENTIFIER>
<SHORT-NAME>DidArrayOfStruct</SHORT-NAME>
<DATA-ELEMENTS>
<DIAGNOSTIC-PARAMETER>
<BIT-OFFSET>32</BIT-OFFSET>
<PARAMETER-SIZE>128</PARAMETER-SIZE>
<IDENT>
<SHORT-NAME>A</SHORT-NAME>
<SUB-ELEMENTS>
<DIAGNOSTIC-PARAMETER-ELEMENT>
<SHORT-NAME>X</SHORT-NAME >
<CATEGORY>ARRAY</CATEGORY>
<BIT-OFFSET>32</BIT-OFFSET>
<PARAMETER-SIZE>32</PARAMETER-SIZE>
<ARRAY-SIZE>3</ARRAY-SIZE>
<SUB-ELEMENTS>
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<DIAGNOSTIC-PARAMETER-ELEMENT>
<SHORT-NAME>R</SHORT-NAME>
<CATEGORY>LEAF</CATEGORY>
<BIT-OFFSET>32</BIT-OFFSET>
<DATA-ELEMENTS>
<DIAGNOSTIC-DATA-ELEMENT>
<SHORT-NAME>R</SHORT-NAME>
</DIAGNOSTIC-DATA-ELEMENT>
</DATA-ELEMENTS>
</DIAGNOSTIC-PARAMETER-ELEMENT>
<DIAGNOSTIC-PARAMETER-ELEMENT>
<SHORT-NAME>G</SHORT-NAME>
<CATEGORY>LEAF</CATEGORY>
<BIT-OFFSET>40</BIT-OFFSET>
<DATA-ELEMENTS>
<DIAGNOSTIC-DATA-ELEMENT>
<SHORT-NAME>G</SHORT-NAME>
</DIAGNOSTIC-DATA-ELEMENT>
</DATA-ELEMENTS>
</DIAGNOSTIC-PARAMETER-ELEMENT>
<DIAGNOSTIC-PARAMETER-ELEMENT>
<SHORT-NAME>B</SHORT-NAME>
<CATEGORY>LEAF</CATEGORY>
<BIT-OFFSET>48</BIT-OFFSET>
<DATA-ELEMENTS>
<DIAGNOSTIC-DATA-ELEMENT>
<SHORT-NAME>B</SHORT-NAME>
</DIAGNOSTIC-DATA-ELEMENT>
</DATA-ELEMENTS>
</DIAGNOSTIC-PARAMETER-ELEMENT>
</SUB-ELEMENTS>
</DIAGNOSTIC-PARAMETER-ELEMENT>
</SUB-ELEMENTS>
</IDENT>
</DIAGNOSTIC-PARAMETER>
</DATA-ELEMENTS>
</DIAGNOSTIC-DATA-IDENTIFIER>

Listing 4.4: Example for the definition of an array of structures inside the definition of a
DiagnosticParameter

4.2.5 Diagnostic Data Element

The concept of the bata Element represents a piece of information decomposed
from the data identified by a DID and exchanged between the DEM and, for example,
a tester.

The nature of such abData Element could be compared to the nature of an 1Signal’
and therefore the modeling of a Data Element by means of the meta-class Diag-
nosticDataElement aggregates SwbataDefProps in the role swbataDefProps
in order to provide a reference to SwBaseType.

'which represents the payload in “regular” bus communication
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The aggregation of swbataDefProps can also be used to refer to a DataConstr in
order to specify a valid data range for the DiagnosticDataElement.

[constr_1394] Value of DiagnosticDataElement.maxNumberOfElements de-
pending on its existence [If the attribute DiagnostichDataElement.maxNumberO-
fElements exists then its value shall be greater than 0 at the time when the
DEXT is complete.|()

Class DiagnosticDataElement

Package M2::AUTOSARTemplates::DiagnosticExtract::CommonDiagnostics

Note This meta-class represents the ability to describe a concrete piece of data to be taken into account for

diagnostic purposes.

Base ARObject, DiagnosticServiceMappingDiagTarget, Identifiable, MultilanguageReferrable, Referrable

Aggregated by | DiagnosticAbstractParameter.dataElement

Attribute Type Mulit. Kind | Note

arraySize ArraySizeSemantics 0..1 attr This attribute controls the meaning of the value of the

Semantics Enum array size.

maxNumberOf Positivelnteger 0..1 attr The existence of this attribute turns the data instance into

Elements an array of data. The attribute determines the size of the
array in terms of how many elements the array can take.

scalingInfoSize Positivelnteger 0..1 attr Size in bytes of scaling information for the DiagnosticData
Element if used with DiagnosticReadScalingDataBy
Identifier

swDataDef SwDataDefProps 0..1 aggr This property allows to specify data definition properties

Props in order to support the definition of e.g. computation

formulae and data constraints.

Stereotypes: atpSplitable
Tags:atp.Splitkey=swDataDefProps

Table 4.9: DiagnosticDataElement

[TPS_DEXT_01134] Definition of a DiagnosticDataElement used in the con-
text of a DID obtained by sender-receiver communication [If the Diagnostic-
DataElement is aggregated by a DiagnosticParameter thatin turnis aggregated
by a subclass of DiagnosticAbstractDataldentifier and the Diagnostic—
DataElement is also referenced by a DiagnosticServiceDataMapping then the
referenced DiagnosticDataElement (by way of SwhataDefProps) shall refer to
a SwBaseType With attribute baseTypeSize set to either 8, 16, or 32 and attribute
baseTypeEncoding set to either

e NONE (for 8, 16, or 32 bit) or
e 2C (for 8, 16, or 32 bit) or
e IEEE754 (for 32 bit).

In this case it is possible to define the DiagnosticDataElement either as a scalar
or as an array (see [TPS_DEXT_01001], [TPS_DEXT_01002]).| (RS_DEXT_00034)
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[TPS_DEXT _01135] Definition of aDiagnosticDataElement used in the context
of a DID obtained by client/server communication [If the DiagnosticDhataEle-
ment IS aggregated by a DiagnosticParameter thatin turn is aggregated by a sub-
class of DiagnosticAbstractDataldentifier and the DiagnosticDataEle-
ment is also referenced by a DiagnosticServiceSwMapping then the referenced
DiagnosticDataElement (by way of SwbataDefProps) shall refer to a SwBase-
Type With attribute baseTypeSize setto either 8, 16, or 32 and attribute baseType-
Encoding set to either

e NONE (for 8, 16, or 32 bit) or
e 2C (for 8, 16, or 32 bit) or
e IEEE754 (for 32 bit).

In this case it is only possible to define the DiagnosticDataElement as an array
(see [TPS_DEXT_01001], [TPS_DEXT_01002]). The ability to define a Variable-Size
Array shall only be used for the last element of the DID. | (RS_DEXT_00034)

[TPS_DEXT_01136] Definition of a DiagnosticDataElement used in the context
of a diagnostic routine [If the DiagnosticDataElement is aggregated by a Di-
agnosticParameter thatin turnis aggregated by either a DiagnosticStartRou-
tine, DiagnosticStopRoutine, Or DiagnosticRequestRoutineResults then
the DiagnosticDataElement (by way of SwDataDefProps) shall refer to a
SwBaseType With attribute baseTypesize to either 8, 16, or 32 and attribute base-
TypeEncoding set to either

e NONE (for 8, 16, or 32 bit) or
e 2C (for 8, 16, or 32 bit) or
e IEEE754 (for 32 bit).

In this case it is possible to define the DiagnosticDataElement either as a scalar
or as an array (see [TPS_DEXT_01001], [TPS_DEXT _01002]). The ability to define a
Variable-Size Array shall only be used for the last argument to the diagnostic routine. |
(RS_DEXT_00034)

Enumeration ArraySizeSemanticsEnum

Package M2::AUTOSARTemplates::CommonStructure::ImplementationDataTypes

Note This type controls how the information about the number of elements in an ApplicationArrayDataType
is to be interpreted.

Aggregated by ApplicationArrayElement.arraySizeSemantics, DiagnosticDataElement.arraySizeSemantics,
ImplementationDataTypeElement.arraySizeSemantics, SwTextProps.arraySizeSemantics

Literal Description

fixedSize This means that the ApplicationArrayDataType will always have a fixed number of elements.

Tags:atp.EnumerationLiteralindex=0

V
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A

Enumeration ArraySizeSemanticsEnum

variableSize This implies that the actual number of elements in the ApplicationArrayDataType might vary at
run-time. The value of arraySize represents the maximum number of elements in the array.

Tags:atp.EnumerationLiterallndex=1

Table 4.10: ArraySizeSemanticsEnum

The attribute DiagnosticDataldentifier.didSize should be used if size of the
DID data is intended to be enforced.

[constr_1552] DiagnosticDataIdentifier referenced by Diagnostic-
DataldentifierSet [If @ DiagnosticDataIdentifier is referenced by Di-
agnosticDatalIdentifierSet then the DiagnosticbhDataIdentifier shall not
have gaps in between individual elements (as indicated by DiagnosticParameter.
bitOffset and the length of the aggregated DiagnosticDataElement) or at the
end of the Diagnosticbhataldentifier (as indicated by attribute Diagnostic-
Dataldentifier.didSize).

This rule shall be imposed at the time when the DEXT is complete.|()

[constr_10368] Restriction regarding the reference DiagnosticDataIdenti-
fierSet.dataIdentifier [ADiagnosticDataIdentifier thatis referenced in
therole DiagnosticDataldentifierSet.dataldentifier shall notaggregatein
the role dataElement a DiagnosticParameter that aggregates in the role ident
aDiagnosticParameterIdent thatin turn aggregates in the role subElement a
DiagnosticParameterElement.

This rule shall be imposed at the time when the DEXT is complete.|()

Rationale for the existence of [constr_10368]: in this context, there is no valid use case
to define nested DiagnosticParameters.

[TPS_DEXT_01138] Applicability of DiagnosticDataIdentifier.supportIn-
foByte [The attribute DiagnosticDataldentifier.supportInfoByte may ex-
ist if the value of Diagnosticbhataldentifier.id is in the range 0xF400-0xF4FF.

A typical case for the existence of DiagnosticDataldentifier.supportIn-
foByte is the understanding that the DiagnosticbhataIdentifier is relevant for
OBD and the DiagnosticbhataIdentifier.id is in the designated range.|(RS_-
DEXT_00034)

[constr_1472] EXxistence of DiagnosticDataIdentifier.supportInfoByte
[The attribute DiagnosticDataldentifier.supportInfoByte shall not exist
if the value of DiagnostichDataIdentifier.id is outside the range 0xF400-
OxF4FF.

This rule shall be imposed at the time when the DEXT is complete.|()
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4.2.5.1 Usage of SwDataDefProps

Please note that the definitions of properties like computation methods?, limits®, or
units* of diagnostic data elements is based on shared resources of the AUTOSAR
meta-model, namely by aggregation of meta-class swbatabDefProps.

[constr_1325] Allowed attributes of SwhbataDefProps for DiagnosticDataEle-
ment.swDataDefProps |

Attributes of SwDataDefProps DiagnosticDataElement.swDataDefProps
additionalNativeTypeQualifier N/A
annotation N/A
baseType.baseTypeDefinition.baseTypeEncoding D
baseType.baseTypeDefinition.baseTypeSize D
baseType.baseTypeDefinition.byteOrder D
baseType.baseTypeDefinition.memAlignment N/A
baseType.baseTypeDefinition.nativeDeclaration N/A
compuMethod D
dataConstr D
displayFormat D
displayPresentation N/A
implementationDataType N/A
invalidValue N/A
swAddrMethod N/A
swAlignment N/A
swBitRepresentation N/A
swCalibrationAccess N/A
swCalprmAxisSet N/A
swComparisonVariable N/A
swDataDependency N/A
swImplPolicy N/A
swIntendedResolution N/A
swInterpolationMethod N/A
swIsVirtual N/A
swPointerTargetProps N/A
swRecordLayout N/A
swRefreshTiming N/A
swTextProps N/A
swValueBlockSize N/A
unit D
valueAxisDataType N/A

This rule shall be imposed at the time when the DEXT is complete.

10

2formalized as CompuMethod in AUTOSAR
3formalized as DataConstr in AUTOSAR
4formalized as Unit in AUTOSAR
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This meta-class contributes a wealth of possible properties related to the definition of
data in general and, in this case, diagnostics in particular.

However, it is important to understand that swbataDefProps is SO expressive and
versatile that its applicability needs to be constrained (in this specific case, see [con-
str_1325]) for specific deployments according to the requirements that originate from
the semantics of the piece of data that is decorated by SwbatabDefProps.

Please note that, in comparison to similar constraints appearing in other AUTOSAR
documents (e.g. [9]), [constr_1325] intentionally goes into more detail regarding the
applicability of the attributes of swBaseType. This is in contrast to similar constraints
contained in, e.g. the specification of the Software-Component Template [9]

The attributes of SwBaseType are considered of paramount importance for the def-
inition of the semantics of the enclosing DiagnosticbataElement and thus the
emphasis is justified.

The following legend applies to [constr_1325]:

Abbr. Description

D Define the attribute independent from settings to the left.

| Inherit the definition from the left for usage in the scope of this element.

N/A Attribute is not applicable for usage in the scope of this element.

M Attribute is meaningless in the scope of this element. As it was allowed in previous versions, declaring it as Not
Applicable (NA) would break compatibility. Tools shall ignore such an attribute without a warning.

Legend of table “Allowed attributes of SwbataDefProps for DiagnosticDataElement.
swDataDefProps”

Class <<atpVariation>> SwDataDefProps
Package M2::MSR::DataDictionary::DataDefProperties
Note This class is a collection of properties relevant for data objects under various aspects. One could

consider this class as a "pattern of inheritance by aggregation". The properties can be applied to all
objects of all classes in which SwDataDefProps is aggregated.

Note that not all of the attributes or associated elements are useful all of the time. Hence, the process
definition (e.g. expressed with an OCL or a Document Control Instance MSR-DCI) has the task of
implementing limitations.

SwDataDefProps covers various aspects:

e Structure of the data element for calibration use cases: is it a single value, a curve, or a map, but
also the recordLayouts which specify how such elements are mapped/converted to the Data
Types in the programming language (or in AUTOSAR). This is mainly expressed by properties
like swRecordLayout and swCalprmAxisSet

e Implementation aspects, mainly expressed by swimplPolicy, swVariableAccessImplPolicy, sw
AddrMethod, swPointerTagetProps, baseType, implementationDataType and additionalNative
TypeQualifier

e Access policy for the MCD system, mainly expressed by swCalibrationAccess

e Semantics of the data element, mainly expressed by compuMethod and/or unit, dataConstr,
invalidValue

e Code generation policy provided by swRecordLayout

Tags:vh.latestBindingTime=codeGenerationTime

\Y
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Class <<atpVariation>> SwDataDefProps
Base ARObject
Aggregated by | AutosarDataType.swDataDefProps, CompositeNetworkRepresentation.networkRepresentation, Data
Prototype.swDataDefProps, DataPrototypeTransformationProps.networkRepresentationProps,
DiagnosticDataElement.swDataDefProps, DiagnosticEnvDataElementCondition.swDataDefProps, DIt
Argument.networkRepresentation, FlatinstanceDescriptor.swDataDefProps, ImplementationDataType
Element.swDataDefProps, InstantiationDataDefProps.swDataDefProps, I1Signal.networkRepresentation
Props, McDatalnstance.resultingProperties, ParameterAccess.swDataDefProps, PerlnstanceMemory.sw
DataDefProps, ReceiverComSpec.networkRepresentation, SenderComSpec.networkRepresentation,
SomeipDataPrototypeTransformationProps.networkRepresentation, SwPointerTargetProps.swDataDef
Props, SwServiceArg.swDataDefProps, SwSystemconst.swDataDefProps, SystemSignal.physicalProps
Attribute Type Mult. Kind | Note
additionalNative | NativeDeclarationString 0..1 attr This attribute is used to declare native qualifiers of the
TypeQualifier programming language which can neither be deduced
from the baseType (e.g. because the data object
describes a pointer) nor from other more abstract
attributes. Examples are qualifiers like "volatile", "strict" or
"enum" of the C-language. All such declarations have to
be put into one string.
Tags:xml.sequenceOffset=235
annotation Annotation * aggr This aggregation allows to add annotations (yellow pads
...) related to the current data object.
Tags:
xml.roleElement=true
xml.roleWrapperElement=true
xml.sequenceOffset=20
xml.typeElement=false
xml.typeWrapperElement=false
baseType SwBaseType 0..1 ref Base type associated with the containing data object.
Tags:xml.sequenceOffset=50
compuMethod CompuMethod 0..1 ref Computation method associated with the semantics of
this data object.
Tags:xml.sequenceOffset=180
dataConstr DataConstr 0..1 ref Data constraint for this data object.
Tags:xml.sequenceOffset=190
displayFormat DisplayFormatString 0..1 attr This property describes how a number is to be rendered
e.g. in documents or in a measurement and calibration
system.
Tags:xml.sequenceOffset=210
display DisplayPresentation 0..1 attr This attribute controls the presentation of the related data
Presentation Enum for measurement and calibration tools.
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Class

<<atpVariation>> SwDataDefProps

implementation
DataType

Abstractimplementation
DataType

0..1

ref

This association denotes the ImplementationDataType of
a data declaration via its aggregated SwDataDefProps. It
is used whenever a data declaration is not directly
referring to a base type. Especially

e redefinition of an ImplementationDataType via a
"typedef" to another ImplementationDatatype

e the target type of a pointer (see SwPointerTarget
Props), if it does not refer to a base type directly

e the data type of an array or record element within
an ImplementationDataType, if it does not refer to
a base type directly

e the data type of an SwServiceArg, if it does not
refer to a base type directly

Tags:xml.sequenceOffset=215

invalidValue

ValueSpecification

aggr

Optional value to express invalidity of the actual data
element.

Tags:xml.sequenceOffset=255

stepSize

Float

attr

This attribute can be used to define a value which is
added to or subtracted from the value of a DataPrototype
when using up/down keys while calibrating.

swAddrMethod

SwAddrMethod

ref

Addressing method related to this data object. Via an
association to the same SwAddrMethod it can be
specified that several DataPrototypes shall be located in
the same memory without already specifying the memory
section itself.

Tags:xml.sequenceOffset=30

swAlignment

AlignmentType

attr

The attribute describes the intended typical alignment of
the DataPrototype. If the attribute is not defined the
alignment is determined by the swBaseType size and the
memoryAllocationKeywordPolicy of the referenced Sw
AddrMethod.

Tags:xml.sequenceOffset=33

swBit
Representation

SwBitRepresentation

agor

Description of the binary representation in case of a bit
variable.

Tags:xml.sequenceOffset=60

swCalibration
Access

SwCalibrationAccess
Enum

attr

Specifies the read or write access by MCD tools for this
data object.

Tags:xml.sequenceOffset=70

swCalprmAxis
Set

SwCalprmAxisSet

aggr

This specifies the properties of the axes in case of a
curve or map etc. This is mainly applicable to calibration
parameters.

Tags:xml.sequenceOffset=90

swComparison
Variable

SwVariableRefProxy

aggr

Variables used for comparison in an MCD process.

Tags:
xml.sequenceOffset=170
xml.typeElement=false

swData
Dependency

SwDataDependency

agor

Describes how the value of the data object has to be
calculated from the value of another data object (by the
MCD system).

Tags:xml.sequenceOffset=200
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Class <<atpVariation>> SwDataDefProps

swHostVariable SwVariableRefProxy 0..1 aggr Contains a reference to a variable which serves as a
host-variable for a bit variable. Only applicable to bit
objects.
Tags:
xml.sequenceOffset=220
xml.typeElement=false

swimplPolicy SwimplPolicyEnum 0..1 attr Implementation policy for this data object.
Tags:xml.sequenceOffset=230

swintended Numerical 0..1 attr The purpose of this element is to describe the requested

Resolution quantization of data objects early on in the design
process.
The resolution ultimately occurs via the conversion
formula present (compuMethod), which specifies the
transition from the physical world to the standardized
world (and vice-versa) (here, "the slope per bit" is present
implicitly in the conversion formula).
In the case of a development phase without a fixed
conversion formula, a pre-specification can occur through
swintendedResolution.
The resolution is specified in the physical domain
according to the property "unit".
Tags:xml.sequenceOffset=240

swinterpolation Identifier 0..1 attr This is a keyword identifying the mathematical method to

Method be applied for interpolation. The keyword needs to be
related to the interpolation routine which needs to be
invoked.
Tags:xml.sequenceOffset=250

swlisVirtual Boolean 0..1 attr This element distinguishes virtual objects. Virtual objects
do not appear in the memory, their derivation is much
more dependent on other objects and hence they shall
have a swDataDependency .
Tags:xml.sequenceOffset=260

swPointerTarget | SwPointerTargetProps 0..1 agor Specifies that the containing data object is a pointer to

Props another data object.
Tags:xml.sequenceOffset=280

swRecord SwRecordLayout 0..1 ref Record layout for this data object.

Layout Tags:xml.sequenceOffset=290

swRefresh MultidimensionalTime 0..1 aggr | This element specifies the frequency in which the object

Timing involved shall be or is called or calculated. This timing
can be collected from the task in which write access
processes to the variable run. But this cannot be done by
the MCD system.
So this attribute can be used in an early phase to express
the desired refresh timing and later on to specify the real
refresh timing.
Tags:xml.sequenceOffset=300

swTextProps SwTextProps 0..1 aggr | the specific properties if the data object is a text object.
Tags:xml.sequenceOffset=120
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Class <<atpVariation>> SwDataDefProps

swValueBlock Numerical 0..1 attr This represents the size of a Value Block
Size Stereotypes: atpVariation

Tags:
vh.latestBindingTime=preCompileTime
xml.sequenceOffset=80

swValueBlock Numerical * attr This attribute is used to specify the dimensions of a value
SizeMult block (VAL_BLK) for the case that that value block has
(ordered) more than one dimension.

The dimensions given in this attribute are ordered such
that the first entry represents the first dimension, the
second entry represents the second dimension, and so
on.

For one-dimensional value blocks the attribute swValue
BlockSize shall be used and this attribute shall not exist.

Stereotypes: atpVariation
Tags:vh.latestBindingTime=preCompileTime

unit Unit 0..1 ref Physical unit associated with the semantics of this data
object. This attribute applies if no compuMethod is
specified. If both units (this as well as via compuMethod)
are specified the units shall be compatible.

Tags:xml.sequenceOffset=350

valueAxisData ApplicationPrimitive 0..1 ref The referenced ApplicationPrimitiveDataType represents
Type DataType the primitive data type of the value axis within a
compound primitive (e.g. curve, map). It supersedes
CompuMethod, Unit, and BaseType.

Tags:xml.sequenceOffset=355

Table 4.11: SwDataDefProps

4.2.6 Definition of Arrays on the level of DiagnosticDataElement

There are several use cases forabDiagnosticDataElement that actually represents
an array of information. In some cases the array size is static and will not change at
run-time, and in some cases the array size needs to change at run-time to fulfill the
intended purpose.

[TPS_DEXT_01001] Definition of a fixed-sized array [A DiagnosticDataEle-
ment shall be interpreted as a fixed-size array if all of the following conditions apply:

1. The attribute DiagnosticDataElement.maxNumberOfElements exists.

2. The value of the attribute DiagnosticbhataElement.maxNumberOfElements
is set to a value > 0.

3. The value of DiagnosticbhataElement.arraySizeSemantics either does
not exist or is setto ArraySizeSemanticsEnum.fixedSize.

|(RS_DEXT_00034, RS_DEXT_00038)
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[TPS_DEXT_01002] Definition of a variable-sized array [A DiagnosticDataEle—
ment shall be interpreted as a variable-size array if all of the following conditions

apply:
1. The attribute DiagnostichDataElement.maxNumberOfElements exists.

2. The value of the attribute DiagnosticbDataElement.maxNumberOfElements
is set to a value > 0.

3. The value of DiagnosticbhataElement.arraySizeSemantics is setto Ar-
raySizeSemanticsEnum.variableSize.

The value of DiagnosticDataElement.maxNumberOfElements shall be consid-
ered the maximum array size in terms of the number of elements. | (RS_DEXT _00034,
RS DEXT _00038)

[constr_1326] Existence of a variable-sized array [ The value of the attribute Diag-
nosticDataElement.arraySizeSemantics shall not be set to ArraySizeSe-
manticsEnum.variableSize if the respective DiagnosticDataElement is refer-
enced from a DiagnosticServiceDataMapping.

This rule shall be imposed at the time when the DEXT is complete.|()

4.2.6.1 Definition of textual Strings

DiagnosticDataElement can be used to model a textual string that shall be send
to or received from the ECU by the tester.

In this case it will be necessary to define the intended encoding such that the part of
the software on the ECU that produces or consumes of the string on the ECU can be
checked (after the establishment of a DiagnosticMapping) for a matching encoding
specification.

The encoding in the scope of the DiagnosticbhataElement can be defined using
the attribute DiagnosticDataElement.swDataDefProps.baseType.baseType-
Definition.baseTypeEncoding.

4.2.7 Textual Documentation

A Data Identifier also usually comes with some textual description that explains
the meaning of the Data Identifier in short form. This ability is available via the
inheritance from Tdentifiable, in particular by means of the attributes desc and/or
introduction (see Figure 4.7).

This also means that the ability to add some form of textual description is widely usable
in the scope of the DiagnosticExtract. Many meta-classes are derived from e.qg.
DiagnosticCommonElement (which inherits from Identifiable) or directly from
Identifiable and therefore qualify for the described form of documentation.
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In other words, the technology described in Figures 4.7 and 4.8 is not limited to Diag-
nosticDataElement but has a much wider applicability in the context of the Diag-

nosticExtract.

+adminData MultilanguageReferable
Identifiable

AdminData

+ language: LEnum [0..1] [0..1 «atpSplitable»
+ category: CategoryString [0..1]
+ uuid: String [0..1]

GeneralAnnotation | 4nnotation

Annotation
0..*

+desc| MultiLanguageOverviewParagraph
0.1
+introduction «atpMixed»
DocumentationBlock
0.1

Figure 4.7: Definition of a textual description by means of desc and introduction

The details regarding the specification of textual content that goes along a given diag-

nostics element is detailed in Figure 4.8.

In fact, DocumentationBlock provides a very sophisticated ability to define struc-
tured text that may consist e.g. of multiple paragraphs (formalized by meta-class Mul-
tilLanguageOverviewParagraph aggregated in the role p).

In addition to the ability to attach structured text, it is also possible to use the anno-
tation (see Figure 4.7) to add short annotations (comparable to the usage of sticky

notes) to diagnostic elements.

+msrQueryResultP2

0..1 «atpVariation,atpSplitable»

Paginateable | +figure

MsrQueryP2 g «atpMixed» +p Paginateable
0..1| pocumentationBlock L 3 . 0.1 MultiLanguageParagraph
+msrQueryP2 <<atpVar|atlon;atpSpInabIe» -
0.1 : +verbatim "
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e Variation,atpSplitabl 0..1| MultiLanguageVerbatim
atpVariation,atj itable: -
MIFormula & «atp ion.atpsSp >
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\
MIFigure ) «atpvariation,atpSplitable»
o

+note

VN
Paginateable [ ; «atpVariation,atpSplitable»
R
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1 +itemContents

7 7
/ «atpVariation,atpSplitable» 0..1
;o
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«atpVariation,atpSplitable»

+item | 1.*

1| Paginateable

Identifiable
Paginateable | +structuredReq
Traceable

< Ty
0.1 . .
StructuredReq «atpVarlatlon,qt\pSpl|_§e‘\‘bll‘e»

Item

+labeledList| Paginateable

e +
Identifiable trace

Paginateable | 1 «atpVariation,atpSplitable»
Traceable NN

v
\ v o+text " ’ R .

TraceableText \ ) o +itemContents
P i o "

«atpVariation,atpSplitable» 0..1

LabeledList

«atpVariation,atpSplitable»
1..* | +label

edltem

Paginateable

NN 0.1
-

o° +entryContents

Paginateable | +defList
DefList

- -
0..1 «atpVariation,atpSplitable» + | 5o o 1

.

Labeleditem

«atpVariation,atpSplitable» vh.Iates!BindingtimeIT note that Entry contains DocumentationBIoc:T

but is not part of the same.
Otherwise we would have nested Tables.

=PostBuild
+defltem | 1.*
ultilanguageReferrable +def
Paginateable 1
Defltem

1| +itemLabel

MultiLanguageOverviewParagraph

Figure 4.8: Details of the modeling of DocumentationBlock



AUT o

©SAR

Class <<atpMixed>> DocumentationBlock
Package M2::MSR::Documentation::BlockElements
Note This class represents a documentation block. It is made of basic text structure elements which can be
displayed in a table cell.
Base ARObject
Aggregated by | AUTOSAR.introduction, BlueprintGenerator.introduction, BlueprintPolicyModifiable.blueprintDerivation
Guide, ClientServerOperationBlueprintMapping.blueprintMappingGuide, DataMapping.introduction, Def
Item.def, Describable.introduction, EcucAddInfoParamValue.value, EcuResourceEstimation.introduction,
Entry.entryContents, FrameMapping.introduction, GeneralAnnotation.annotationText, /dentifiable.
introduction, IPduMapping.introduction, ISignalMapping.introduction, Item.itemContents, Labeledltem.
itemContents, LifeCyclelnfo.remark, MappingConstraint.introduction, MsrQueryP2.msrQueryResultP2,
Note.noteText, PortDefinedArgumentBlueprint.blueprintMappingGuide, PrmChar.cond, PrmChar.remark,
ScheduleTableEntry .introduction, SignalPathConstraint.introduction, StructuredReq.conflicts, Structured
Req.dependencies, StructuredReq.description, StructuredReq.rationale, StructuredReq.remark,
StructuredReq.supportingMaterial, StructuredReq.useCase, SwAxisType.swGenericAxisDesc, Topic
Content.blockLevelContent, TraceableText.text, VariationPoint.blueprintCondition
Attribute Type Mult. Kind | Note
defList DefList 0..1 aggr This represents a definition list in the documentation
block.
Stereotypes: atpSplitable; atpVariation
Tags:
atp.Splitkey=defList, defList.variationPoint.shortLabel
vh.latestBindingTime=postBuild
xml.sequenceOffset=40
figure MIFigure 0..1 aggr | This represents a figure in the documentation block.
Stereotypes: atpSplitable; atpVariation
Tags:
atp.Splitkey=figure, figure.variationPoint.shortLabel
vh.latestBindingTime=postBuild
xml.sequenceOffset=70
formula MIFormula 0..1 agor This is a formula in the definition block.
Stereotypes: atpSplitable; atpVariation
Tags:
atp.Splitkey=formula, formula.variationPoint.shortLabel
vh.latestBindingTime=postBuild
xml.sequenceOffset=60
labeledList LabeledList 0..1 aggr | This represents a labeled list.
Stereotypes: atpSplitable; atpVariation
Tags:
atp.Splitkey=labeledList, labeledList.variationPoint.short
Label
vh.latestBindingTime=postBuild
xml.sequenceOffset=50
list List 0..1 aggr This represents numbered or unnumbered list.
Stereotypes: atpSplitable; atpVariation
Tags:
atp.Splitkey=list, list.variationPoint.shortLabel
vh.latestBindingTime=postBuild
xml.sequenceOffset=30
msrQueryP2 MsrQueryP2 0..1 aggr | This represents automatically contributed contents
provided by an msrquery in the context of Documentation
Block.
note Note 0..1 aggr | This represents a note in the text flow.
Stereotypes: atpSplitable; atpVariation
Tags:
atp.Splitkey=note, note.variationPoint.shortLabel
vh.latestBindingTime=postBuild
xml.sequenceOffset=80
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Class

<<atpMixed>> DocumentationBlock

MultiLanguage
Paragraph

0..1

aggr

This is one particular paragraph.

Stereotypes: atpSplitable; atpVariation
Tags:

atp.Splitkey=p, p.variationPoint.shortLabel
vh.latestBindingTime=postBuild
xml.sequenceOffset=10

structuredReq

StructuredReq

aggr

This aggregation supports structured requirements
embedded in a documentation block.

Stereotypes: atpSplitable; atpVariation

Tags:

atp.Splitkey=structuredReq.shortName, structured
Req.variationPoint.shortLabel
vh.latestBindingTime=postBuild
xml.sequenceOffset=100

trace

TraceableText

0..1

aggr

This represents traceable text in the documentation block.
This allows to specify requirements/constraints in any
documentation block.

The kind of the trace is specified in the category.

Stereotypes: atpSplitable; atpVariation

Tags:

atp.Splitkey=trace.shortName, trace.variationPoint.short
Label

vh.latestBindingTime=postBuild
xml.sequenceOffset=90

verbatim

MultiLanguageVerbatim

0..1

aggr

This represents one particular verbatim text.

Stereotypes: atpSplitable; atpVariation

Tags:

atp.Splitkey=verbatim, verbatim.variationPoint.shortLabel
vh.latestBindingTime=postBuild

xml.sequenceOffset=20

Table 4.12: DocumentationBlock

Class

MultiLanguageOverviewParagraph

Package

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

Note

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

Base

ARObject

Aggregated by

Caption.desc, CompuScale.desc, Describable.desc, Identifiable.desc, Labeledltem.itemLabel,
Modification.change, Modification.reason, ScaleConstr.desc, SdgCaption.desc, SwRecordLayoutGroup.
desc, SwRecordLayoutV.desc, VariationPoint.desc

Attribute

Type

Mulit.

Kind

Note

12

LOverviewParagraph

1.*

agor

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
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4.2.8 Diagnostic Contribution

[TPS_DEXT _01003] DiagnosticContributionSet is the central part of the
DiagnosticExtract [The central part of formalization of the concept of the Diag-
nosticExtract isthe DiagnosticContributionSet.

To some extent, it fulfills a similar role as the Sy stem [6] in the communication domain. |
(RS_DEXT_00001)

The DiagnosticContributionSet maintains references to DiagnosticCom-—
monElement and by this means the actual definition of the extent of diagnostic contri-
bution takes place.

In other words, the actual extent of a given contribution is created by the collection of
DiagnosticCommonElements referenced by the DiagnosticContributionSet.

[TPS_DEXT _01004] DiagnosticContributionSet defines the scope of the Di-
agnosticExtract [The DiagnosticContributionSet has the ability to define
the scope of the given DiagnosticExtract. This meansthatthe DiagnosticCon-
tributionSet represents the DiagnosticExtract for the rest of the AUTOSAR
model.

In other words, the DiagnosticContributionSet assumes a similar crucial role
as the system in that it defines the extent to which a given description of diagnostic
behavior is valid.

Any downstream processing of the description of diagnostic behavior shall take the
scope of information to be processed from the definition of the DiagnosticContri-
butionSet in its role as the root element of the description of diagnostic behavior.

During different stages of the design methodology, the scope of the Diagnostic-
ContributionSet may vary between the scope of an entire system down to the
contribution of a specific tier-1 supplier to a much bigger context. | (RS_DEXT_00001)

[TPS_DEXT_01055] Standardized values of DiagnosticContributionSet.cat-
egory |[The scope of the DiagnosticContributionSet, on the other hand is
determined by the value of its category. The following values are predefined by
AUTOSAR:

DIAGNOSTICS_ABSTRACT SYSTEM DESCRIPTION this DiagnosticContribu-
tionSet represents a more or less high-level definition that can be taken as a
template for creating concrete DiagnosticContributionSets of category
DIAGNOSTICS_SYSTEM_EXTRACT Of DIAGNOSTICS_ECU_EXTRACT

DIAGNOSTICS_SYSTEM_ EXTRACT the scope of this DiagnosticContribution-
Set consists of several EcuInstances.

DIAGNOSTICS_ECU_EXTRACT the scope of this DiagnosticContributionSet
consists of a single EcuInstances. A DiagnosticContributionSet of
category DIAGNOSTICS_ECU_EXTRACT shall be taken as the basis for the
derivation of service software-components of the diagnostic stack.
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|(RS_DEXT_00001, RS_DEXT_00048)

[constr_1327] Multiplicity of DiagnosticEculInstanceProps.eculnstance
[The multiplicity of DiagnosticEculnstanceProps.eculnstance shall be limited
to 1 and the enclosing DiagnosticContributionSet shall only refer to at most one
DiagnosticEculnstanceProps if the enclosing DiagnosticContributionSet
is of category DIAGNOSTICS_ECU_EXTRACT.

This rule shall be imposed at the time when the DEXT is complete.|()

[constr_1328] Consistency of DiagnosticEcuIlnstanceProps.eculnstance
and DiagnosticServiceTable.eculnstance [Each DiagnosticServic-
eTable referenced by any given DiagnosticContributionSet in the role

serviceTable shall define a reference in the role DiagnosticServiceTable.
eculnstance t0 an Eculnstance that is also referenced in the role Diagnos-
ticEculnstanceProps.eculnstance by a DiagnosticEculnstanceProps
referenced by the mentioned DiagnosticContributionSet if the respective

DiagnosticContributionSet is of category DIAGNOSTICS_ECU_EXTRACT.

This rule shall be imposed at the time when the DEXT is complete.|()

Please note that [constr_1328] resolves an intentional redundancy in the meta-model.
Both DiagnosticContributionSet and DiagnosticServiceTable are able re-
fer to EcuInstance with the idea that both DiagnosticContributionSet and

DiagnosticServiceTable can be modeled independently of each other.

Of course, once the DiagnosticContributionSet and DiagnosticServic-
eTable are integrated in the same context (in particular by establishing the refer-
ence DiagnosticContributionSet.serviceTable) the individual references to
the applicable EcuInstances need to be consistent.

DiagnosticServiceTable +eculnstance FibexElement

Eculnstance

+ protocolKind: 0.1
NameToken [0..1] +eculnstance 0.*

+diagnosticConnection ARElement

. . . \ litabl
DiagnosticConnection «atpSplitable»

0.*

«atpVariation,a.tpSpIitabIe»
'
'

0.+ AREIEE DiagnosticEculnstanceProps

'
*  «atpVariation,atpSplitable» DiagnosticContributionSet
.

+ obdSupport: DiagnosticObdSupportEnum [0..1]

v
+serviceTable |

«atpVariation» Tags:
vh latestBindingTime =
postBuild

i +element\|/0..*
+servicelnstance 0..* masterEcu

ARElement secondaryEcu
primaryEcu
noObdSupport

- litabl «enumeration»
«atpVariation,atpSplitable» DiagnosticObdSupporEnum

DiagnosticServicelnstance

{> DiagnosticCommonElement

Figure 4.9: Diagnostic Contribution

[TPS_DEXT_01005] DiagnosticContributionSet can exist independently
[The DiagnosticContributionSet has been modeled as an ARElement so that
its instances can exist independently of the existence of context-providing model-
elements inside a given ARPackage.|(RS_DEXT_00001)
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[TPS_DEXT_01005] elaborates on an important aspect that makes the Diagnos-
ticExtract independent of the existence of a context. For example, it would have
been possible to aggregate DiagnosticContributionSet somewhere, e.g. at
System.

This kind of modeling intentionally puts DiagnosticContributionSet onthe same
level as e.g. System, as far as model granularity is concerned.

Class DiagnosticContributionSet
Package M2::AUTOSARTemplates::DiagnosticExtract::DiagnosticContribution
Note This meta-class represents a root node of a diagnostic extract. It bundles a given set of diagnostic model

elements. The granularity of the DiagonsticContributionSet is arbitrary in order to support the aspect of
decentralized configuration, i.e. different contributors can come up with an own DiagnosticContribution
Set.

Tags:atp.recommendedPackage=DiagnosticContributionSets

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

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note

common DiagnosticCommon 0..1 aggr | This attribute represents a collection of diagnostic

Properties Props properties that are shared among the entire Diagnostic
ContributionSet.

Stereotypes: atpSplitable
Tags:atp.Splitkey=commonProperties

element DiagnosticCommon ref This represents a DiagnosticCommonElement considered
Element in the context of the DiagnosticContributionSet

Stereotypes: atpSplitable; atpVariation

Tags:
atp.Splitkey=element.diagnosticCommonElement,
element.variationPoint.shortLabel
vh.latestBinding Time=postBuild

serviceTable DiagnosticServiceTable ref This represents the collection of DiagnosticServiceTables
to be considered in the scope of this Diagnostic

ContributionSet.

Stereotypes: atpSplitable; atpVariation

Tags:

atp.Splitkey=serviceTable.diagnosticServiceTable, service
Table.variationPoint.shortLabel
vh.latestBindingTime=postBuild

Table 4.14: DiagnosticContributionSet

The purpose of the DiagnosticContributionSet is to refer to all Diagnostic-
CommonElements that are relevant in the context of the biagnosticContribu-
tionSet.

It is not sufficient that a given DiagnosticCommonElement is referenced by another
DiagnosticCommonElement but is not referenced by the same DiagnosticCon-
tributionSet that also references the referencing DiagnosticCommonElement.

[constr_1745] Indirect reference to DiagnosticCommonElement [If a Diagnos—
ticCommonElement is referenced from within the context of another Diagnostic—
CommonElement and the referencing DiagnosticCommonElement is in turn refer-
enced by aDiagnosticContributionSet inthe role element then the referenced



AUTOSAR

DiagnosticCommonElement shall also be referenced by the same Diagnostic-—
ContributionSet.

This rule shall be imposed at the time when the DEXT is complete.|()

Example: a DiagnosticbhatalIdentifier that is referenced by a Diagnostic-
DataIdentifiersSet thatis referenced by a DiagnosticContributionSet shall
also be referenced by that DiagnosticContributionSet. This scenario is depicted
in Figure 4.10.

DiagnosticContributionSet

element element
DiagnosticCommonElement dataldentifier DiagnosticCommonElement
DiagnosticDataldentifierSet DiagnosticDataldentifier

Figure 4.10: Visualization of example scenario for the indirect reference to Diagnos-
ticCommonElement

4.2.9 Diagnostic Protocol

[TPS_DEXT_01124] Semantics of meta-class DiagnosticProtocol [The meta-
class DiagnosticProtocol can be used to describe the usage of different diagnos-
tic protocols as well as their priority. | (RS_DEXT_00059)

Class DiagnosticProtocol
Package M2::AUTOSARTemplates::DiagnosticExtract::DiagnosticContribution
Note This meta-class represents the ability to define a diagnostic protocol.

Tags:atp.recommendedPackage=DiagnosticProtocols

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, Identifiable, Multilanguage
Referrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note
diagnostic DiagnosticConnection * ref This represents the collection of applicable Diagnostic
Connection Connections for this DiagnosticProtocol.

Stereotypes: atpSplitable; atpVariation

Tags:
atp.Splitkey=diagnosticConnection.diagnosticConnection,
diagnosticConnection.variationPoint.shortLabel
vh.latestBinding Time=postBuild
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Class DiagnosticProtocol

priority Positivelnteger 0..1 attr This represents the priority of the diagnostic protocol in
comparison to other diagnostic protocols. Lower numeric
values represent higher protocol priority:

e 0 - Highest protocol priority
e 255 - Lowest protocol priority

Stereotypes: atpVariation
Tags:vh.latestBindingTime=preCompileTime

protocolKind NameToken 0..1 attr This identifies the applicable protocol.

sendRespPend Boolean 0..1 attr The purpose of this attribute is to define whether or not
OnTransToBoot the ECU should send a NRC 0x78 (response pending)
before transitioning to the bootloader (in this case the
attribute shall be set to "true") or if the transition shall be
initiated without sending NRC 0x78 (in this case the
attribute shall be set to "false").

Stereotypes: atpVariation
Tags:vh.latestBindingTime=preCompileTime

serviceTable DiagnosticServiceTable 0..1 ref This represents the service table applicable for the given
diagnostic protocol.

Stereotypes: atpSplitable; atpVariation

Tags:

atp.Splitkey=serviceTable.diagnosticServiceTable, service
Table.variationPoint.shortLabel
vh.latestBindingTime=postBuild

Table 4.15: DiagnosticProtocol

DiagnosticCommonElement | +servicelnstance IDiagnosticCommonElement +diagnosticConnection ARElement
DiagnosticServicelnstance o~ DiagnosticServiceTable «alpVarialign,atpSplitable» o * DiagnosticConnection
+ protocolKind: ) . - X N
NameToken [0..1] +diagnosticConnection 0..
FibexElement | +eculnstance «atpVariation» Tags: [UUURESEL L «atpVariation,atpSplitable»
Eculnstance vh latestBindingTime =
0.1 postBuild DiagnosticCommonElement
DiagnosticProtocol
\ + protocolKind: NameToken [0..1]
'
. \ «atpVariation»
t+serviceTable v + priority: Positivelnteger [0..1]
. , + sendRespPendOnTransToBoot:
0..1 «atpVariation,atpSplitable» Boolean [0..1]

Figure 4.11: Modeling of DiagnosticProtocol

[constr_1794] Existence of attribute DiagnosticProtocol.priority [For each
DiagnosticProtocol, attribute priority shall exist at the time when the
DEXT is complete.|()

[constr_1795] Existence of attribute DiagnosticProtocol.protocolKind [For
each DiagnosticProtocol, attribute protocolkKind shall exist at the time
when the DEXT is complete.|()

Each DiagnosticProtocol refersto at mostone DiagnosticServiceTable and
to a collection of DiagnosticConnections.

Please note that both DiagnosticServiceTable andDiagnosticProtocol have
an attribute named protocolKind.
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Class DiagnosticServiceTable

Package M2::AUTOSARTemplates::DiagnosticExtract::DiagnosticContribution

Note This meta-class represents a model of a diagnostic service table, i.e. the UDS services applicable for a
given ECU.

Tags:atp.recommendedPackage=DiagnosticServiceTables

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, Identifiable, Multilanguage
Referrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note
diagnostic DiagnosticConnection * ref This represents the DiagnosticConnection that is taken
Connection for handling the data transmission for the enclosing

DiagnosticServiceTable.

It is possible to refer to more than one diagnostic
Connections in order to support more than one diagnostic
tester.

Stereotypes: atpSplitable; atpVariation

Tags:
atp.Splitkey=diagnosticConnection.diagnosticConnection,
diagnosticConnection.variationPoint.shortLabel
vh.latestBinding Time=postBuild

eculnstance Eculnstance 0..1 ref This represents the applicable Eculnstance for this
DiagnosticServiceTable.
protocolKind NameToken 0..1 attr This identifies the applicable protocol.
servicelnstance DiagnosticService * ref This represents the collection of DiagnosticService
Instance Instances to be considered in the scope of this Diagnostic
ServiceTable,

Table 4.16: DiagnosticServiceTable

[constr_1796] Existence of attribute DiagnosticServiceTable.serviceIn-
stance [For each DiagnosticServiceTable, attribute serviceInstance shall
exist at the time when the DEXT is complete.|()

[constr_1797] Existence of attribute DiagnosticServiceTable.protocolKind
[For each DiagnosticServiceTable, attribute protocolKind shall exist at the
time when the DEXT is complete.|()

The attribute DiagnosticServiceTable.protocolKind shall be used to define
the applicability of a DiagnosticServiceTable for a given protocol before the for-
mal definition of the protocol even exists.

In other words, the attribute gives the designer of the DiagnosticServiceTable a
means to express an intention about the usage of the DiagnosticServiceTable.

The attribute DiagnosticServiceTable.protocolKind, on the other hand, is
used to define the actual nature of the DiagnosticProtocol.

By means of DiagnosticProtocol.serviceTable both “ends” of this aspect are
put together and therefore it is reasonable to express a constraint about the value of
attribute protocolKind.
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[constr_1405] Value of DiagnosticProtocol.serviceTable VS. Diagnostic-
ServiceTable.protocolKind [If the reference DiagnosticProtocol.servic—
eTable exists then the value of DiagnosticProtocol.protocolKind shall be
identical to the value of DiagnosticServiceTable.protocolKind.

This rule shall be imposed at the time when the DEXT is complete.|()

[TPS_DEXT_01006] The role of DiagnosticServiceTables |[The existence of
a DiagnosticServiceTable creates a formal relation between a collection of Di-
agnosticServiceInstances and the DiagnosticConnection that formalizes a
conduit for specific pairs of diagnostic request and response messages taken to trans-
mit the diagnostic service invocations from a tester to the applicable instance of the
AUTOSAR diagnostic stack and convey the response of the diagnostic stack back to
the tester.

In particular, this means that a DiagnosticServiceTable describes the set of
DiagnosticServiceInstances that are available via DiagnosticConnection
which is finally a request message to address a diagnostic service to an ECU and a
response message to be used by the ECU to respond to the service.|(RS_DEXT_-
00039)

Class DiagnosticConnection
Package M2::AUTOSARTemplates::SystemTemplate::DiagnosticConnection
Note DiagnosticConncection that is used to describe the relationship between several TP connections.

Tags:atp.recommendedPackage=DiagnosticConnections

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

Aggregated by | ARPackage.element

Attribute Type Muit. Kind | Note

functional TpConnectionldent * ref Reference to functional request messages.

Request

periodic PduTriggering * ref Reference to UUDT responses.

ResponseUudt

physical TpConnectionldent 0..1 ref Reference to a physical request message.

Request

response TpConnectionldent 0..1 ref In the vast majority of cases a response is required.
However, there are also cases where providing the
response is not possible and/or not allowed.

responseOn TpConnectionldent 0..1 ref Reference to a ROE message.

Event Tags:atp.Status=obsolete

Table 4.17: DiagnosticConnection

Here is an example of a service table for UDS diagnostics:
$14 - GroupOfDTC: OXFFFFFF

$19 - Subfunction: $02, Subfunction $06

$22 - DatalD: 0x1111, DatalD: 0x2222

$2E - DatalD: 0x1111, DatalD: 0x2222
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$2F - 10-1D:0x3333

[TPS_DEXT_01091] Relation between a DiagnosticServiceTable and one or
more DiagnosticConnections [In principle, the relation between a Diagnostic-
ServiceTable and one or more DiagnosticConnections can be established in
two possible ways:

e By means of the reference DiagnosticServiceTable.diagnosticConnec-
tion. This way, the concept of protocols and their priorities relative to each other
is not considered.

e By means of the references DiagnosticProtocol.diagnosticConnection
and DiagnosticProtocol.serviceTable. This way, the existence of several
protocols and their priorities is positively considered.

|(RS_DEXT_00039)

Please note that alternatives mentioned in [TPS_DEXT_01091] may or may not be
handled as alternatives in actual projects. It may be possible that in a first modeling
step protocols are ignored entirely and therefore the respective relations are created
by means of DiagnosticServiceTable.diagnosticConnection.

+ident

+response

TpConnection 8 Referrable ARElement
— > <}— o.1 TpConnectionident  [0..1 DiagnosticConnection
+responseOnEvent
- 0.1
J1939TpConnection +functionalRequest
+ broadcast: Boolean O*
+ bufferRatio: Positivelnteger [0..1] +“h sicalRequest
+ cancellation: Boolean [0..1] phy q
+ dynamicBs: Boolean [0..1] 0.1
+ maxBs: Positivelnteger [0..1]
+ maxExpBs: Positivelnteger [0..1] LinTpConnection
+ retry: Boolean [0..1]

+ timeoutAs: TimeValue [0..1]
timeoutCr: TimeValue [0..1]
CanTpConnection — + timeoutCs: TimeValue [0..1]

+

addressingFormat: CanTpAddressingFormatType +periodicResponseUudt\[/0..*
cancellation: Boolean [0..1]
maxBlockSize: Integer [0..1] Identifiable
paddingActivation: Boolean PduTriggering

taType: NetworkT argetAddressType [0..1]
timeoutBr: TimeValue [0..1] +tpSdu 1
timeoutBs: TimeValue [0..1] FlexrayArTpConnection
timeoutCr: TimeValue [0..1] —
timeoutCs: TimeValue [0..1] + connectionPrioPdus: Integer [0..1]

+ o+ttt

FlexrayTpConnection

+ bandwidthLimitation: Boolean

Identifiable

DolpTpConnection
DolpLogicAddress +dolpTargetAddress

1

+ address: Integer
+dolpSourceAddress

1

Figure 4.12: Modeling of DiagnosticConnection

Later in time and as the project progresses, protocols may become a thing and are con-
sequently introduced in the model. In response to this change, the relation in question
is now created by means of the references DiagnosticProtocol.diagnostic—
Connection and DiagnosticProtocol.serviceTable.
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However, the existing relation created by means of the reference DiagnosticSer—
viceTable.diagnosticConnection is not necessarily required to be removed. It
may just as well continue to exist. However, in this case an obvious consistency rule
as described in [constr_1406] applies.

[constr_1406] DiagnosticServiceTable.diagnosticConnection VS. Diag-
nosticProtocol.diagnosticConnection [lf a DiagnosticServiceTable ex-
ists that fulfills the following conditions:

e reference DiagnosticServiceTable.diagnosticConnection exists

e the DiagnosticServiceTable is referenced by means of DiagnosticPro-
tocol.serviceTable

then all of the DiagnosticConnections referenced by means of DiagnosticSer-
viceTable.diagnosticConnection shall also be referenced in the role diagnos-
ticConnectionfromaDbDiagnosticProtocol thatinturnreferences the respective
DiagnosticServiceTable inthe role DiagnosticProtocol.serviceTable.

This rule shall be imposed at the time when the DEXT is complete.|()

4.2.10 Diagnostic Common Properties

[TPS_DEXT_01007] Common properties of a DiagnosticExtract [There are
some properties of aDiagnosticExtract that are shared among all elements of the
DiagnosticExtract. These properties are modeled by means of the meta-class
DiagnosticCommonProps.|(RS_DEXT_00001, RS _DEXT_00050)

[TPS_DEXT 01008] DiagnosticContributionSet defines the scope for the
application of the common diagnostic properties [DiagnosticContribution-
Set aggregates DiagnosticCommonProps and by this means defines the scope for
the application of the common diagnostic properties.| (RS_DEXT_00001, RS _DEXT_-
00050)

[constr_10042] Existence of attribute DiagnosticCommonProps.defaultEndi-
anness [One of the following conditions shall be fulfiled at the time when the
DEXT is complete:

e DiagnosticCommonProps.defaultEndianness exists.

e The atiribute DiagnosticParameter.dataElement.swDataDefProps.
baseType.baseTypeDefinition.baseTypeEncoding exist for all Diag-
nosticParameters defined in the context of the DiagnosticContribu-
tionSet.

10

[constr_10043] Existence of attribute DiagnosticCommonProps.resetCon-
firmedBitOnOverflow [Attribute DiagnosticCommonProps.resetConfirmed-
BitOnOverflow shall exist at the time when the DEXT is complete.|()
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ARElement «enumeration» «enumeration»
DiagnosticContributionSet DiagnosticOccurrence CounterProcessingEnum DiagnosticEventCombinationBehaviorEnum
testFailedBit eventCombinationOnStorage
confirmedDtcBit eventCombinationOnRetrieval

«enumeration»

+commonProperties DiagnosticClearDtcLimitationEnum

«atpSplitable»
0.1 T

«atpVariation» allSupportedDtcs
DiagnosticCommonProps clearAllDtcs

+ defaultEndianness: ByteOrderEnum [0..1]

+ eventCombinationReportingBehavior: «enumeration»
DiagnosticEventCombinationReportingBehaviorEnum [0..1] DiagnosticDebounceBehaviorEnum
maxNumberOfRequestCorrectlyReceivedResponsePending: Positivelnteger [0..1]
occurrenceCounterProcessing: DiagnosticOccurrenceCounterProcessingEnum [0..1] freeze
resetConfirmedBitOnOverflow: Boolean [0..1] reset

responseOnAllRequestSids: Boolean [0..1]
responseOnSecondDeclinedRequest: Boolean [0..1] -
typeOfEventCombinationSupported: DiagnosticEventCombinationBehaviorEnum [0..1] «enumeration»
DiagnosticTypeOfDtcSupportedEnum

o+ o+ o+ o+ o+

is011992_4
is014229_1
is015031_6
saeJ1939_73
saeJ2012_da

«enumeration»
DiagnosticEventDisplacementStrategyEnum

full
none

prioOcc
«enumeration»
0..* | +debounceAlgorithmProps DiagnosticEventCombinationReportingBehaviorEnum
Identifiable «enumeration» reportinginChronlogicalOrderOldestFirst
DiagnosticDebounceAlgorithmProps DiagnosticMemoryEntryStorageTriggerEnum
+ debounceCounterStorage: Boolean [0..1] confirmed
fdcThreshold

«atpVariation»
+ debounceBehavior:
DiagnosticDebounceBehaviorEnum [0..1]

testFailed

Figure 4.13: Common Diagnostic Properties

[constr_10044] Existence of attribute DiagnosticCommonProps.occurrence—
CounterProcessing [If, inthe contextofaDiagnosticContributionSet,aDi-
agnosticDemProvidedDataMapping exists where attribute DiagnosticbemPro-
videdDataMapping.dataProvider is set to the value DEM_OCCCTR, then attribute
DiagnosticCommonProps.occurrenceCounterProcessing shall exist at the
time when the DEXT is complete.|()

The following primitive attributes of meta-class DiagnosticCommonProps are op-
tional:

e maxNumberOfRequestCorrectlyReceivedResponsePending
e responseOnAllRequestSids
e responseOnSecondDeclinedRequest

[constr_10089] Existence of attribute DiagnosticCommonProps.eventCom—
binationReportingBehavior [Attribute DiagnosticCommonProps.event-—
CombinationReportingBehavior is always optional and shall be set to the
value DiagnosticEventCombinationReportingBehaviorEnum.reporting-
InChronlogicalOrderOldestFirst only if attribute DiagnosticCommonProps.
typeOfEventCombinationSupported is set to the value DiagnosticEvent-
CombinationBehaviorEnum.eventCombinationOnRetrieval.
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If it is missing, then the reporting order is not specified. This rule shall be imposed at
the time when the DEXT is complete.]|()

Class <<atpVariation>> DiagnosticCommonProps

Package M2::AUTOSARTemplates::DiagnosticExtract::DiagnosticCommonProps

Note This meta-class aggregates a number of common properties that are shared among a diagnostic extract.

Tags:vh.latestBindingTime=codeGenerationTime

Base ARObject

Aggregated by | DiagnosticContributionSet.commonProperties

Attribute Type Mulit. Kind | Note

debounce DiagnosticDebounce * aggr Defines the used debounce algorithms relevant in the

AlgorithmProps AlgorithmProps context of the enclosing DiagnosticCommonProps.
Usually, there is a variety of debouncing algorithms to
take into account and therefore the multiplicity of this
aggregation is setto 0..".

default ByteOrderEnum 0..1 attr Defines the default endianness of the data belonging to a

Endianness DID or RID which is applicable if the DiagnosticData
Element does not define the endianness via the swData
DefProps.baseType attribute.

event DiagnosticEvent 0..1 attr In case of EventCombination on Retrieval, this attribute

Combination CombinationReporting specifies if a specific order of reporting is to be

Reporting BehaviorEnum maintained.

Behavior

maxNumberOf Positivelnteger 0..1 attr Maximum number of negative responses with response

Request code 0x78 (requestCorrectlyReceived-ResponsePending)

Correctly allowed per request. DCM will send a negative response

Received with response code 0x10 (generalReject), in case the limit

Response value gets reached. Value 0xFF means that no limit

Pending number of NRC 0x78 response apply.

occurrence DiagnosticOccurrence 0..1 attr This attribute defines the consideration of the fault

Counter CounterProcessing confirmation process for the occurrence counter.

Processing Enum

resetConfirmed Boolean 0..1 attr This attribute defines, whether the confirmed bit is reset

BitOnOverflow or not while an event memory entry will be displaced.

responseOnAll Boolean 0..1 attr If set to FALSE the DCM will not respond to diagnostic

RequestSids request that contains a service ID which is in the range
from 0x40 to 0x7F or in the range from 0xCO to OxFF
(Response IDs).

responseOn Boolean 0..1 attr Defines the reaction upon a second request (ClientB) that

Second can not be processed (e.g. due to priority assessment).

ggctnei? TRUE: when the second request (Client B) can not be

q processed, it shall be answered with NRC21 BusyRepeat

Request.
FALSE: when the second request (Client B) can not be
processed, it shall not be responded.

typeOfEvent DiagnosticEvent 0..1 attr Select type of Event Combination support.

Combination CombinationBehavior

Supported Enum

Table 4.18: DiaghosticCommonProps
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Enumeration DiagnosticOccurrenceCounterProcessingEnum

Package M2::AUTOSARTemplates::DiagnosticExtract::DiagnosticCommonProps
Note The occurrence counter triggering types.

Aggregated by DiagnosticCommonProps.occurrenceCounterProcessing

Literal Description

confirmedDtcBit

The occurrence counter is incremented when TestFailed bit transitions from 0 to 1 if the fault
confirmation was successful (ConfirmedDTC bit is already set).

Tags:atp.EnumerationLiterallndex=0

testFailedBit

The occurrence counter is incremented when TestFailed bit transitions from 0 to 1 (and the fault
confirmation is not considered).

Tags:atp.EnumerationLiterallndex=1

Table 4.19: DiagnosticOccurrenceCounterProcessingEnum

Enumeration DiagnosticTypeOfDtcSupportedEnum

Package M2::AUTOSARTemplates::DiagnosticExtract::Dem::DiagnosticTroubleCode

Note Supported Dtc Types

Aggregated by DiagnosticMemoryDestinationPrimary.typeOfDtcSupported

Literal Description

is011992_4 1ISO11992-4 DTC format
Tags:atp.EnumerationLiteralindex=0

is014229_1 ISO14229-1 DTC format (3 byte format)
Tags:atp.EnumerationLiteralindex=1

is015031_6 ISO15031-6 DTC format (2 byte format)
Tags:atp.EnumerationLiterallndex=2

saed1939_73 SAEJ1939-73 DTC format
Tags:atp.EnumerationLiteralindex=3

saed2012_da SAE_J2012-DA_DTCFormat_00 (3 byte format)
Tags:atp.EnumerationLiterallndex=4

Table 4.20: DiagnosticTypeOfDtcSupportedEnum

Enumeration ByteOrderEnum

Package M2::AUTOSARTemplates::GenericStructure::GeneralTemplateClasses::Primitive Types

Note When more than one byte is stored in the memory the order of those bytes may differ depending on
the architecture of the processing unit. If the least significant byte is stored at the lowest address, this
architecture is called little endian and otherwise it is called big endian.
ByteOrder is very important in case of communication between different PUs or ECUs.

Aggregated by ApSomeipTransformationProps.byteOrder, BaseTypeDirectDefinition.byteOrder, DiagnosticCommon
Props.defaultEndianness, I1SignalTolPduMapping.packingByteOrder, MultiplexedIPdu.selectorField
ByteOrder, PduToFrameMapping.packingByteOrder, SegmentPosition.segmentByteOrder, SOMEIP
TransformationDescription.byteOrder, System.containerlPduHeaderByteOrder

Literal Description

mostSignificantByte | Most significant byte shall come at the lowest address (also known as BigEndian or as

First Motorola-Format)
Tags:atp.EnumerationLiteralindex=0

mostSignificantByte | Most significant byte shall come highest address (also known as LittleEndian or as Intel-Format)

Last Tags:atp.EnumerationLiteralindex=1

V
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Enumeration ByteOrderEnum
opaque For opaque data endianness conversion has to be configured to Opaque. See AUTOSAR COM

Specification for more details.

Tags:atp.EnumerationLiterallndex=2

Table 4.21: ByteOrderEnum

Enumeration DiagnosticEventCombinationBehaviorEnum
Package M2::AUTOSARTemplates::DiagnosticExtract::DiagnosticCommonProps
Note Select type of Event Combination support
Aggregated by DiagnosticCommonProps.typeOfEventCombinationSupported
Literal Description

eventCombination
OnRetrieval

Event combination on retrieval is used to combine events. For each event an individual event memory
entry is created, while reporting the data via UDS, the data is combined.

Tags:atp.EnumerationLiterallndex=1

eventCombination

Event combination on storage is used to combine events. Only one memory entry exists for each

OnStorage DTC which is also reported via UDS.

Tags:atp.EnumerationLiteralindex=0

Table 4.22: DiagnosticEventCombinationBehaviorEnum

Enumeration DiagnosticEventCombinationReportingBehaviorEnum
Package M2::AUTOSARTemplates::DiagnosticExtract::DiagnosticCommonProps
Note Select reporting format of events. Applicable only for Event Combination on Retrieval.
Aggregated by DiagnosticCommonProps.eventCombinationReportingBehavior
Literal Description
reportingln The reporting order for event combination on retrieval is the chronological storage order of the events
ChronlogicalOrder . I _
OldestFirst Tags:atp.EnumerationLiteralindex=0

Table 4.23: DiagnosticEventCombinationReportingBehaviorEnum

4.3 Diagnostic Services

4.3.1

Introduction

The meta-model for the diagnostic services according to AUTOSAR, to a large degree,
takes over aspects of the description of diagnostic services according to the definition
of Unified Diagnostic Services (UDS) as of ISO 14229 [18].

4.3.2 Service Instance vs. Service Class

When it comes to diagnostic services, the meta-model distinguishes between the con-
cept of a diagnostic service instance vs. the concept of a diagnostic service class.
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As the terminology suggests, the diagnostic service instance (formalized as Diagnos-
ticServiceInstance)implements a concrete use of a diagnostic service in a given
context whereas purpose of the diagnostic service class (formalized as Diagnostic—
ServiceClass) is to provide properties that are shared among all existing diagnostic
service instances in the model.

DiagnosticCommonElement +serviceClass DiagnosticCommonElement DiagnosticCommonElement

DiagnosticServicelnstance DiagnosticServiceClass q— DiagnosticCustomServiceClass
«atpAbstract» 0.1

+ customServiceld: Positivelnteger [0..1]

+accessPermission DiagnosticCommonElement

DiagnosticAccessPermission

0.1

Figure 4.14: Common service elements

[constr_1329] Existence of concrete sub-classes of DiagnosticServiceClass
in the context created by a DiagnosticContributionSet [One of the following
mutually exclusive conditions shall apply for the existence of any concrete sub-class
of DiagnosticServiceClass in the context created by a DiagnosticContribu-
tionSet:

e The subclass of DiagnosticServiceClass shall only appear once in the con-
text created by a DiagnosticContributionSet

e If the subclass of DiagnosticServiceClass appears multiple times in the
context created by a DiagnosticContributionSet then all instances shall
have identical values for all of their attributes.

In case of aggregations the number of aggregated elements shall be identical and
the values of primitive attributes of aggregated elements shall again be identical.

This rule shall be imposed at the time when the DEXT is complete.|()

The background of [constr_1329] is obviously related to the semantics of Diagnos-
ticServiceClass Which is to define model attributes that are shared among all
DiagnosticServicelInstances.

This would not be possible if more that one DiagnosticServiceClass with a di-
verging set of attribute values exists.

Class DiagnosticServiceClass (abstract)
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::CommonService
Note This meta-class provides the ability to define common properties that are shared among all instances of

sub-classes of DiagnosticServicelnstance.

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, Identifiable, Multilanguage
Referrable, PackageableElement, Referrable

\Y
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Class

DiagnosticServiceClass (abstract)

Subclasses

DiagnosticAuthenticationClass, DiagnosticClearDiagnosticlnformationClass, DiagnosticClearReset
EmissionRelatedInfoClass, DiagnosticComControlClass, DiagnosticControlDTCSettingClass, Diagnostic
CustomServiceClass, DiagnosticDataTransferClass, DiagnosticDynamicallyDefineDataldentifierClass,
DiagnosticEcuResetClass, DiagnosticloControlClass, DiagnosticReadDTClInformationClass, Diagnostic
ReadDataByldentifierClass, DiagnosticReadDataByPeriodiclDClass, DiagnosticReadMemoryByAddress
Class, DiagnosticReadScalingDataByldentifierClass, DiagnosticRequestControlOfOnBoardDeviceClass,
DiagnosticRequestCurrentPowertrainDataClass, DiagnosticRequestDownloadClass, DiagnosticRequest
EmissionRelatedDTCClass, DiagnosticRequestEmissionRelatedDTCPermanentStatusClass, Diagnostic
RequestFileTransferClass, DiagnosticRequestOnBoardMonitoringTestResultsClass, DiagnosticRequest
PowertrainFreezeFrameDataClass, DiagnosticRequestUploadClass, DiagnosticRequestVehiclelnfo
Class, DiagnosticResponseOnEventClass, DiagnosticRoutineControlClass, DiagnosticSecurityAccess
Class, DiagnosticSessionControlClass, DiagnosticTransferExitClass, DiagnosticWriteDataByldentifier
Class, DiagnosticWriteMemoryByAddressClass

Aggregated by

ARPackage.element

Attribute

Type Mult. Kind | Note

Table 4.24: DiagnosticServiceClass

Class

DiagnosticServicelnstance (abstract)

Package

M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::CommonService

Note

This represents a concrete instance of a diagnostic service.

Base

ARElement, ARObject, CollectableElement, DiagnosticCommonElement, Identifiable, Multilanguage
Referrable, PackageableElement, Referrable

Subclasses

DiagnosticAuthentication, DiagnosticClearDiagnosticlnformation, DiagnosticClearResetEmissionRelated
Info, DiagnosticComControl, DiagnosticControlDTCSetting, DiagnosticCustomServicelnstance,
DiagnosticDataByldentifier, DiagnosticDynamicallyDefineDataldentifier, DiagnosticEcuReset, Diagnostic
IOControl, DiagnosticMemoryByAddress, DiagnosticReadDTClInformation, DiagnosticReadDataBy
PeriodicID, DiagnosticRequestControlOfOnBoardDevice, DiagnosticRequestCurrentPowertrainData,
DiagnosticRequestEmissionRelatedDTC, DiagnosticRequestEmissionRelatedDTCPermanentStatus,
DiagnosticRequestFileTransfer, DiagnosticRequestOnBoardMonitoringTestResults, DiagnosticRequest
PowertrainFreezeFrameData, DiagnosticRequestVehiclelnfo, DiagnosticResponseOnEvent, Diagnostic
RoutineControl, DiagnosticSecurityAccess, DiagnosticSessionControl

Aggregated by

ARPackage.element

Attribute

Mult. Kind Note

Type

access
Permission

DiagnosticAccess 0..1 ref

Permission

This represents the collection of DiagnosticAccess
Permissions that allow for the execution of the referencing
DiagnosticServicelnstance..

serviceClass

0..1 ref This represents the corresponding "class", i.e. this
meta-class provides properties that are shared among all
instances of applicable sub-classes of DiagnosticService

Instance.

DiagnosticServiceClass

The subclasses that affected by this pattern implement
references to the applicable "class"-role that substantiate
this abstract reference.

Stereotypes: atpAbstract

Table 4.25: DiagnosticServicelnstance

[constr_1798] Existence of DiagnosticServiceInstance.serviceClass [For
each subclass of DiagnosticServiceInstance, a reference with the abstract
role serviceClass shall exist at the time when the DEXT is complete 10
a matching subclass of DiagnosticServiceClass.
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This rule applies unless a rule for a specific combination of matching sub-classes of
DiagnosticServiceInstance and DiagnosticServiceClass exists.]()

DiagnosticCommonElement X DiagnosticCommonElement
X X X +serviceClass . . A
DiagnosticServicelnstance DiagnosticServiceClass

«atpAbstract» (.1

Q +customServiceClass Q

DiagnosticCommonElement

DiagnosticCustomServicelnstance

0.1 DiagnosticCustomServiceClass
{redefines
serviceClass} + customServiceld: Positivelnteger [0..1]

Figure 4.15: Modeling of custom service instance

[TPS_DEXT_01147] Support for custom service instance [Meta-class Diagnos—
ticCustomServiceInstance can be used to define the existence of an instance of
a custom diagnostic service. | (RS_DEXT_00047)

Custom services can obviously not be configured using standardized attributes, but
there is the ability to use sdg in the context of adminData for this purpose.

There is no obligation for a given tool to be able to properly process the definition of
the custom service instance.

Class DiagnosticCustomServicelnstance
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::CustomServicelnstance
Note This meta-class has the ability to define an instance of a custom diagnostic service.

Tags:atp.recommendedPackage=DiagnosticCustomInstances

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServicelnstance,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note
customService DiagnosticCustom 0..1 ref Reference to the corresponding DiagnosticCustom
Class ServiceClass ServiceClass.

Table 4.26: DiagnosticCustomServicelnstance

[constr_1330] Custom service identifier shall not overlap with standardized ser-
vice identifiers [The value of the attribute customsServiceId shall not be set to
any of the values reserved for standardized service identifiers as defined by the 1ISO
14229-1, see [18].

This rule shall be imposed at the time when the DEXT is complete.|()

Class DiagnosticCustomServiceClass
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::CommonService
Note This represents the ability to define a custom diagnostic service class and assign an ID to it. Further

configuration is not foreseen from the point of view of the diagnostic extract and consequently needs to
be done on the level of ECUC.

Tags:atp.recommendedPackage=DiagnosticCustomServiceClasses

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

\Y
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JAN
Class DiagnosticCustomServiceClass
Aggregated by | ARPackage.element
Attribute Type Muit. Kind | Note
customService Positivelnteger 0..1 attr This attribute may only be used for the definition of
Id custom services. The values shall not overlap with

existing standardized service IDs.

4.3.3 Access Permission, Session, Security Level

This chapter discusses a set of meta-classes that have been created to represent the

Table 4.27: DiaghosticCustomServiceClass

concept of an access permission used in the context of the Dcm.

4.3.3.1

The DiagnosticAccessPermission is used to describe the ability (or the lack
thereof) to execute a diagnostic service depending on the referenced Diagnostic—

Introduction to Access Permission

SecurityLevel and DiagnosticSession (see Figure 4.16).

At runtime, DiagnosticSessions are used to create a context for the execution of
diagnostic functionality. Servers usually support a variety of different Diagnostic-
Sessions. It is possible to switch between DiagnosticSessions at runtime.

DiagnosticCommonElement
DiagnosticSession

id: Positivelnteger [0..1]
jumpToBootLoader:
DiagnosticJumpToBootLoaderEnum [0..1]

DiagnosticCommonElement
DiagnosticAuthRole

p2ServerMax: TimeValue [0..1] +
p2StarServerMax: TimeValue [0..1] +

bitPosition: Positivelnteger [0..1]
isDefault: Boolean [0..1]

+diagnosticSession 0.*

+authenticationRole 0..*

DiagnosticCommonElement

DiagnosticAccessPermission

«enumeration»
DiagnosticJumpToBootLoaderEnum

+securityLevel\|/0..*

+environmentalCondition\|/0..1

DiagnosticCommonElement
DiagnosticSecurityLevel

+ o+ o+ o+ o+

accessDataRecordSize: Positivelnteger [0..1]
keySize: Positivelnteger [0..1]

DiagnosticCommonElement
DiagnosticEnvironmentalCondition

noBoot

oemBoot
systemSupplierBoot
oemBootRespApp
systemSupplierBootRespApp

numFailedSecurityAccess: Positivelnteger [0..1]
securityDelayTime: TimeValue [0..1]
seedSize: Positivelnteger [0..1]

[TPS_DEXT_01139] Semantics of the references from DiagnosticAccessPer-
mission [The semantics of the references from DiagnosticAccessPermission

to

Figure 4.16: Common model elements relevant for the Dcm

e DiagnosticSession intherole diagnosticSession
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e DiagnosticSecurityLevel inthe role securitylLevel

e DiagnosticEnvironmentalCondition intherole environmentalCondi-
tion
e DiagnosticAuthRole inthe role authenticationRole.

in terms of how access permission is granted is subject to the specification of the
Dcm [11].](RS_DEXT_00040)

[TPS_DEXT_01011] Semantics of DiagnosticSession.id [The value of the at-
tribute DiagnosticSession.id has a given semantics according to ISO 14229-
1 [18]. For the sake of completeness, the dedicated values of DiagnosticSession.
id are:

0x01 This represents the default session. This session has a specific semantics in the
context of diagnostics communication such that e.g. any diagnostic service that
is supposed to execute in the default session cannot require any reference to a
DiagnosticSecurityLevel.

0x02 This represents the programming session.
0x03 This represents the extended diagnostic session.
0x04 This represents the safety system diagnostic session.

The value range 0x40 .. 0x5F is reserved for manufacturer-specific use. | (RS_DEXT _-
00040)

Class DiagnosticSecurityLevel
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm
Note This meta-class represents the ability to define a security level considered for diagnostic purposes.

Tags:atp.recommendedPackage=DiagnosticSecurityLevels

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, Identifiable, Multilanguage
Referrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note

accessData Positivelnteger 0..1 attr This represents the size of the AccessDataRecord used
RecordSize in GetSeed. Unit:byte.

keySize Positivelnteger 0..1 attr This represents the size of the security key. Unit: byte.
numFailed Positivelnteger 0..1 attr This represents the number of failed security accesses
SecurityAccess after which the delay time is activated.

securityDelay TimeValue 0..1 attr This represents the delay time after a failed security
Time access. Unit: second.

seedSize Positivelnteger 0..1 attr This represents the size of the security seed. Unit: byte.

Table 4.28: DiagnosticSecurityLevel

[TPS_DEXT _01012] Rationale for the modeling of the multiplicity of Diag-
nosticAccessPermission.securityLevel [The multiplicity of DiagnosticAc-
cessPermission.securityLevel has been setto 0..* with the following motivation:
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e The DiagnosticSession where the attribute DiagnosticSession.id is set
to 0x01 shall not be associated with a DiagnosticSecurityLevel.

e There are no associated DiagnosticSecurityLevels required. As a conse-
quence, the execution of the DiagnosticServiceInstance that references
the given DiagnosticAccessPermission is always possible.

|(RS_DEXT 00041, RS_DEXT 00042)

[TPS_DEXT_01070] Description of textually semi-formal formulated pre- and run-
conditions for the validity of DiagnosticAccessPermission [AUTOSAR sup-
ports the description of textually formulated semi-formal pre- and run-conditions for
the validity of DiagnosticAccessPermission.

This can be done by means of the attribute DiagnosticAccessPermission.in-
troduction.structuredReq.|(RS_DEXT_00041)

For more details regarding the modeling of the semi-formal text please refer to Figure
4.8.

An example of how the definition of pre- and run-conditions may look like in ARXML is
sketched in listing 4.5.

To make this approach work it is important to standardize possible values of the at-
tribute category such that the semi-formal semantics of the definition of pre- and
run-conditions is protected by regulation of the AUTOSAR standard.

[TPS_DEXT 01071] Standardized values of DiagnosticAccessPermis-—
sion.introduction.structuredReq [The following possible values of Diag-

nosticAccessPermission.introduction.structuredReq are standardized by
AUTOSAR:

e DIAG_ACCESS PERM_PRE_COND: this value describes the pre-condition of
the corresponding DiagnosticAccessPermission.

e DIAG_ACCESS_ PERM_RUN_COND: this value describes the run-condition of
the corresponding DiagnosticAccessPermission.

|(RS_DEXT_00041, RS_DEXT_00045)

<DIAGNOSTIC-ACCESS-PERMISSION>
<SHORT-NAME>exampleAccessPermission</SHORT-NAME>
<INTRODUCTION>
<STRUCTURED—-REQ>
<SHORT-NAME>precondition</SHORT-NAME>
<CATEGORY>DIAG_ACCESS_PERM_PRE_COND</CATEGORY>
<DESCRIPTION>
<P>
<L-1 L="EN">This is a textual description of a pre-condition</L-1
>
</P>
</DESCRIPTION>
</STRUCTURED-REQ>
<STRUCTURED-REQ>
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<SHORT-NAME>runcondition</SHORT-NAME>
<CATEGORY>DIAG_ACCESS_PERM_RUN_COND</CATEGORY>

<DESCRIPTION>
<P>
<L-1 L="EN">This is a textual description of a run-condition</L-1
>
</P>
</DESCRIPTION>
</STRUCTURED-REQ>
</INTRODUCTION>

<DIAGNOSTIC-SESSION-REFS>
<DIAGNOSTIC-SESSION-REF DEST="DIAGNOSTIC-SESSION">/AUTOSAR/UseCase_230/
ExampleSession</DIAGNOSTIC-SESSION-REF>
</DIAGNOSTIC-SESSION-REFS>
<SECURITY-LEVEL-REFS>
<SECURITY-LEVEL-REF DEST="DIAGNOSTIC-SECURITY-LEVEL">/AUTOSAR/
UseCase_230/ExampleSecuritylevel</SECURITY-LEVEL-REF>
</SECURITY-LEVEL-REFS>
</DIAGNOSTIC-ACCESS-PERMISSION>

Listing 4.5: Example for the definition of pre- and run-conditions for
DiagnosticAccessPermission

[constr_1419] Value of DiagnosticSecurityLevel.accessDataRecordSize |If
the attribute DiagnosticSecuritylLevel.accessDataRecordSize exists then its
value shall be greater than zero at the time when the DEXT is complete.|()

Class DiagnosticAccessPermission
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm
Note This represents the specification of whether a given service can be accessed according to the existence

of meta-classes referenced by a particular DiagnosticAccessPermission.

In other words, this meta-class acts as a mapping element between several (otherwise unrelated) pieces
of information that are put into context for the purpose of checking for access rights.

Tags:atp.recommendedPackage=DiagnosticAccessPermissions

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, Identifiable, Multilanguage
Referrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note

authentication DiagnosticAuthRole * ref This reference identifies the authenticationRole applicable

Role for the enclosing DiagnosticMemoryDestinationUser
Defined.

diagnostic DiagnosticSession * ref This represents the associated DiagnosticSessions

Session

environmental Diagnostic 0..1 ref This represents the environmental conditions associated

Condition EnvironmentalCondition with the access permission.

securityLevel DiagnosticSecurityLevel * ref This represents the associated DiagnosticSecurityLevels

Table 4.29: DiagnhosticAccessPermission
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Class DiagnosticSession
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm
Note This meta-class represents the ability to define a diagnostic session.

Tags:atp.recommendedPackage=DiagnosticSessions

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, Identifiable, Multilanguage
Referrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note

id Positivelnteger 0..1 attr This is the numerical identifier used to identify the
DiagnosticSession in the scope of diagnostic workflow

jumpToBoot DiagnosticdumpToBoot 0..1 attr This attribute represents the ability to define whether this

Loader LoaderEnum diagnostic session allows to jump to Bootloader (OEM

Bootloader or System Supplier Bootloader).

If this diagnostic session doesn’t allow to jump to
Bootloader the value JumpToBootLoaderEnum.noBoot
shall be chosen.

p2ServerMax TimeValue 0..1 attr This is the session value for P2ServerMax in seconds

(per Session Control).

The AUTOSAR configuration standard is to use Sl units,
so this parameter is defined as a float value in seconds.

Max

p2StarServer TimeValue 0..1 attr This is the session value for P2*ServerMax in seconds

(per Session Control).

The AUTOSAR configuration standard is to use Sl units,
so this parameter is defined as a float value in seconds.

Table 4.30: DiagnosticSession

Enumeration DiagnosticdJumpToBootLoaderEnum

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm

Note This enumeration contains the options for jumping to a boot loader.

Aggregated by DiagnosticSession.jumpToBootLoader

Literal Description

noBoot This diagnostic session doesn’t allow to jump to Bootloader.
Tags:atp.EnumerationLiteralindex=0

oemBoot This diagnostic session allows to jump to OEM Bootloader. In this case the bootloader send the final
response.
Tags:atp.EnumerationLiteralindex=1

oemBootRespApp This diagnostic session allows to jump to OEM Bootloader and application sends final response.

Tags:atp.EnumerationLiteralindex=3

systemSupplierBoot

This diagnostic session allows to jump to System Supplier Bootloader. In this case the bootloader
send the final response.

Tags:atp.EnumerationLiterallndex=2

systemSupplierBoot
RespApp

This diagnostic session allows to jump to System Supplier Bootloader and application sends final
response.

Tags:atp.EnumerationLiterallndex=4

Table 4.31: DiagnhosticJumpToBootLoaderEnum
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4.3.3.2 Diagnostic Authentication

[TPS_DEXT_01154] Semantics of meta-class DiagnosticAuthRole [Meta-class
DiagnosticAuthRole provides support for role-based authentication authentication.

In particular, it supports the existence of different roles and the assignment of different
rights (e.g. access a given DiagnosticDataIdentifier) to any of these roles.

The rights are defined in the form of a bitfield that is associated with a given role. In
other words, the implementation of this “roles and rights” concept is that a bitfield is
associated with a textual label (that describes the role).|()

Class DiagnosticAuthRole
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm
Note This meta-class represents the ability to specify an authentication role that can be used to deliver

fine-grained access rights.

Tags:atp.recommendedPackage=DiagnosticAuthRoles

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, Identifiable, Multilanguage
Referrable, PackageableElement, Referrable

Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note

bitPosition Positivelnteger 0..1 attr This attribute allows for the specification of the position of
the enclosing role in a bitfield of roles.

isDefault Boolean 0..1 attr This attribute indicates whether the enclosing role is
considered a default role.

Table 4.32: DiagnosticAuthRole

Please note that the value of DiagnosticAuthRole.bitPosition contributes to
the “normative” definition of the “roles and rights” matrix. This matrix is typically defined
individually by each OEM and applies for all projects in the OEM’s organization.

The model relations of DiagnosticAuthRole are depicted in Figure 4.16.
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Service List
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0 0 0 0 0 0 0

0 0 0 0 0 0 0

Figure 4.17: Example “roles and rights” matrix
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An example of such a matrix is sketched in Figure 4.17. For more information please
refer to the document SWS Diagnostic Communication Manager [11].

[constr_10038] Restriction for the usage of DiagnosticAccessPermission.
authenticationRole [Attribute DiagnosticAccessPermission.authentica-
tionRole shall not exist if the DiagnosticAccessPermission is referenced from

DiagnosticRequestCurrentPowertrainData

DiagnosticRequestPowertrainFreezeFrameData

DiagnosticRequestEmissionRelatedDTC

DiagnosticClearResetEmissionRelatedInfo

DiagnosticRequestOnBoardMonitoringTestResults

DiagnosticRequestControlOfOnBoardDevice

DiagnosticRequestVehicleInfo

DiagnosticRequestEmissionRelatedDTCPermanentStatus

sub-classes of DiagnosticAuthentication

This rule shall be imposed at the time when the DEXT is complete.|()

4.3.4 Environmental Conditions for the Execution of Diagnostic Services

In some cases, diagnostic functionality can only be executed if the vehicle is in a (safe)
state that allows for the respective diagnostics function. For example, one such condi-
tion is that the vehicle is not driving, i.e. vehicle speed == 0.

DiagnosticEnvironmentalCondition

DiagnosticCommonElement

+modeEIement$0..*

+formula$0..1

DiagnosticEnvModeElement

Referrable

DiagnosticEnvConditionFormula

0.1 +modeElement

+ nrcValue: Positiveinteger [0..1]
+ op: DiagnosticLogicalOperatorEnum [0..1]

«enumeration»
DiagnosticLogicalOperatorEnum

+pan$0..* {ordered} 47

logicalAnd
logicalOr

DiagnosticEnvConditionFormulaPart

«enumeration»
DiagnosticCompareTypeEnum

i

isEqual
isNotEqual
isLessThan
isLessOrEqual
isGreaterThan

isGreaterOrEqual

DiagnosticEnvConpareCondition

+ compareType: DiagnosticCompareTypeEnum [0..1]

f

DiagnosticEnvModeCondition

DiagnosticEnvDataElementCondition

DiagnosticEnvDataCondition

Figure 4.18: Formal modeling of the consideration of environmental conditions
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The meta-class DiagnosticEnvironmentalCondition formalizes the idea of a
condition which is evaluated during runtime of the ECU by looking at “environmental”
states (such as the mentioned vehicle speed).

DiagnosticEnvironmentalConditions are based on the active modes in the ap-
plication software or basic software or by comparison of DiagnosticDataElements
with constant values. Atomic conditions can be combined by logical operations to form
more complex conditions.

Please note that it is possible to create a nested hierarchy (of arbitrary depth) of Di-
agnosticEnvConditionFormula. This modeling is supported by the fact that Di-
agnosticEnvConditionFormula inherits from and, at the same time, aggregates
DiagnosticEnvConditionFormulaPart.

Class DiagnosticEnvironmentalCondition
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::EnvironmentalCondition
Note The meta-class DiagnosticEnvironmentalCondition formalizes the idea of a condition which is evaluated

during runtime of the ECU by looking at "environmental" states (e.g. one such condition is that the
vehicle is not driving, i.e. vehicle speed == 0).

Tags:atp.recommendedPackage=DiagnosticEnvironmentalConditions

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, Identifiable, Multilanguage
Referrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note
formula DiagnosticEnvCondition 0..1 aggr | This attribute represents the formula part of the
Formula DiagnosticEnvironmentalCondition.
modeElement DiagnosticEnvMode * aggr | This aggregation contains a representation of Mode
Element Declarations in the context of a DiagnosticEnvironmental
Condition.

Table 4.33: DiagnosticEnvironmentalCondition

[constr_1799] Existence of DiagnosticEnvironmentalCondition.formula
[For each DiagnosticEnvironmentalCondition, the aggregation of Diagnos—
ticEnvConditionFormula in the role formula shall exist at the time when
the DEXT is complete.|()

4.3.4.1 Environmental Condition Formula

The core part of aDiagnosticEnvironmentalConditionisthe DiagnosticEn—
vConditionFormula.

[TPS_DEXT_01113] Evaluation of a DiagnosticEnvConditionFormula [A Di-
agnosticEnvConditionFormula embodies the computation instruction that is to
be evaluated at runtime to determine if the DiagnosticEnvironmentalCondition
is currently present (i.e. the formula is evaluated to t rue) or not (otherwise).

The DiagnosticEnvConditionFormula itself consists of parts which are com-
bined by the logical operations represented by the attribute op. | (RS_DEXT_00079)
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Class DiagnosticEnvConditionFormula
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::EnvironmentalCondition
Note A DiagnosticEnvConditionFormula embodies the computation instruction that is to be evaluated at

runtime to determine if the DiagnosticEnvironmentalCondition is currently present (i.e. the formula is
evaluated to true) or not (otherwise). The formula itself consists of parts which are combined by the
logical operations specified by DiagnosticEnvConditionFormula.op.

If a diagnostic functionality cannot be executed because an environmental condition fails then the
diagnostic stack shall send a negative response code (NRC) back to the client. The value of the NRC is
directly related to the specific formula and is therefore formalized in the attribute DiagnosticEnvCondition
Formula.nrcValue.

Base ARObject, DiagnosticEnvConditionFormulaPart

Aggregated by | DiagnosticEnvConditionFormula.part, DiagnosticEnvironmentalCondition.formula

Attribute Type Mult. Kind | Note

nrcValue Positivelnteger 0..1 attr This attribute represents the concrete NRC value that

shall be returned if the condition fails.

op DiagnosticLogical 0..1 attr This attribute represents the concrete operator
OperatorEnum (supported operators: and, or) of the condition formula.

part (ordered) DiagnosticEnvCondition * aggr | This aggregation represents the collection of formula
FormulaPart parts that can be combined by logical operators.

Table 4.34: DiagnosticEnvConditionFormula

[constr_1800] Existence of DiagnosticEnvConditionFormula.op [For each
DiagnosticEnvConditionFormula, that attribute op shall exist at the time
when the DEXT is complete.|()

Enumeration DiagnosticLogicalOperatorEnum
Package M2::AUTOSARTemplates::DiagnosticExtract::Decm::EnvironmentalCondition
Note Logical AND and OR operation (&&, ||)
Aggregated by DiagnosticEnvConditionFormula.op
Literal Description
logicalAnd Logical AND
Tags:atp.EnumerationLiteralindex=0
logicalOr Logical OR
Tags:atp.EnumerationLiterallndex=1

Table 4.35: DiagnosticLogicalOperatorEnum

Class DiagnosticEnvConditionFormulaPart (abstract)

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::EnvironmentalCondition

Note A DiagnosticEnvConditionFormulaPart can either be a atomic condition, e.g. a DiagnosticEnvCompare
Condition, or a DiagnosticEnvConditionFormula, again, which allows arbitrary nesting.

Base ARObject

Subclasses DiagnosticEnvCompareCondition, DiagnosticEnvConditionFormula

Aggregated by | DiagnosticEnvConditionFormula.part

Attribute Type Mulit. Kind | Note

Table 4.36: DiagnosticEnvConditionFormulaPart

[TPS_DEXT_01114] DiagnosticEnvConditionFormula that has no parts [A
DiagnosticEnvConditionFormula that has no parts shall be evaluated to false.
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This rule shall apply independently of the value of DiagnosticEnvConditionFor-
mula.op.|(RS_DEXT_00079)

[TPS_DEXT_01115] DiagnosticEnvConditionFormula that has one part [A
DiagnosticEnvConditionFormula that has one part shall be evaluated to the
evaluation result of this part. This rule shall apply independently of the value of Diag-
nosticEnvConditionFormula.op.|(RS_DEXT_00079)

[TPS_DEXT _01116] DiagnosticEnvConditionFormula that has more than one
part [The evaluation result of a DiagnosticEnvConditionFormula with more
than one part shall be calculated by combining the results of the parts with the
logical Operation specified by DiagnosticEnvConditionFormula.op.

The evaluation shall be done in a “short-cut” manner, i.e. following the rules for the
evaluation of the logical operators in C.

The consequences of this approach are:

e The parts shall be evaluated in the specified order starting at the first element.
This is why the aggregation of part is decorated by the ordered qualifier.

e after the evaluation of each part a check shall be executed if it is still possible
that the evaluation of the remaining parts (o true or false) could change the
overall result.

e As soon as a change of the overall result is no longer possible, i.e. any of the
following conditions evaluates to false:

— there are no parts left

— the current part was evaluated to false and DiagnosticEnvCon-
ditionFormula.op == DiagnosticLogicalOperatorEnum.logica-
1And

— the current part was evaluated to true and DiagnosticEnvCondi-
tionFormula.op ==DiagnosticLogicalOperatorEnum.logicalOr

the evaluation of the parts shall be finalized and the evaluation result of the
current part shall be considered the overall evaluation result of the formula.

Regarding the strategy for returning NRC values please refer to the specification
of the SWS Dcm [11].

|(RS_DEXT_00079)

[TPS_DEXT 01117] Semantics of DiagnosticEnvConditionFormula.nrc-
value [If a diagnostic functionality cannot be executed because an environmental
condition fails, i.e. the formula is evaluated to false, then the diagnostic stack shall
send an optional negative response code (NRC) back to the client (if it is present).

If no value for NRC is defined then a pre-defined NRC value as defined in the SWS
Dcm [11] will be sent back. The value of the NRC is directly related to the specific
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DiagnosticEnvConditionFormula and is therefore formalized in the attribute Di-
agnosticEnvConditionFormula.nrcValue.|(RS_DEXT_00079)

[constr_1464] Allowed value range of DiagnosticEnvConditionFormula.nrc—
Value | The value of attribute DiagnosticEnvConditionFormula.nrcValue shall
be limited to the interval [1..255].

This rule shall be imposed at the time when the DEXT is complete.|()

The rationale for the existence of [constr_1464] is provided by ISO 14229-1 [18].

4.3.4.2 Atomic Conditions

Atomic conditions in the context of a DiagnosticEnvConditionFormula are de-
scribed by means of meta-class DiagnosticEnvCompareConditions. The formu-
lation of DiagnosticEnvCompareConditions is based on the idea of a comparison
at runtime of some variable data with a constant value.

The actual type of the comparison (==, !=, <, <=, ...) is specified by means of the
attribute DiagnosticEnvCompareCondition.compareType.

Class DiagnosticEnvCompareCondition (abstract)

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::EnvironmentalCondition

Note DiagnosticCompareConditions are atomic conditions. They are based on the idea of a comparison at
runtime of some variable data with something constant. The type of the comparison (==, |=, <, <=, ...) is
specified in DiagnosticCompareCondition.compareType.

Base ARObject, DiagnosticEnvConditionFormulaPart

Subclasses DiagnosticEnvDataCondition, DiagnosticEnvDataElementCondition, DiagnosticEnvModeCondition

Aggregated by | DiagnosticEnvConditionFormula.part

Attribute Type Mulit. Kind | Note
compareType DiagnosticCompare 0..1 attr This attributes represents the concrete type of the
TypeEnum comparison.

Table 4.37: DiagnosticEnvCompareCondition

[constr_1801] Existence of DiagnosticEnvCompareCondition.compareType
[For each DiagnosticEnvCompareCondition, that attribute compareType shall
existat the time when the DEXT is complete.|()

Enumeration DiagnosticCompareTypeEnum

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::EnvironmentalCondition

Note Enumeration for the type of a comparison of values usually expressed by the following operators: ==,
=, <, <=, >, >=

Aggregated by DiagnosticEnvCompareCondition.compare Type

Literal Description

V
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Enumeration DiagnosticCompareTypeEnum

isEqual equal
Tags:atp.EnumerationLiterallndex=0

isGreaterOrEqual greater than or equal
Tags:atp.EnumerationLiterallndex=5

isGreaterThan greater than

Tags:atp.EnumerationLiterallndex=4

isLessOrEqual less than or equal

Tags:atp.EnumerationLiteralindex=3

isLessThan less than
Tags:atp.EnumerationLiterallndex=2

isNotEqual not equal
Tags:atp.EnumerationLiterallndex=1

Table 4.38: DiagnosticCompareTypeEnum

DiagnosticEnvCompareCondition is an abstract meta-class that acts as a base
class for two concrete meta-classes designed to handle different operand types.

The specific sub-classes (the details are explained in sections 4.3.4.2.1, 4.3.4.2.2,
and 4.3.4.2.3) of DiagnosticEnvCompareCondition support a different set of at-
tributes of DiagnosticCompareTypeEnum for setting the value of attribute Diag-
nosticEnvCompareCondition.compareType.

4.3.4.2.1 Data Condition to DID

[TPS_DEXT_01118] Semantics of DiagnosticEnvDataCondition [The meta-
class DiagnosticEnvDataCondition represents an atomic condition that com-
pares the current value of the referenced DiagnosticbhDataElement with a constant
value defined by the valueSpecification aggregated in the role comparevalue.|
(RS_DEXT_00079)

[TPS_DEXT _01168] Allowed values of compareType in the context of a Diag-
nosticEnvDataCondition [Within the context of a DiagnosticEnvDataCondi-
tion all values of DiagnosticCompareTypeEnum are supported for the inherited
attribute compareType.|(RS_DEXT_00079)

Class DiagnosticEnvDataCondition

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::EnvironmentalCondition

Note A DiagnosticEnvDataCondition is an atomic condition that compares the current value of the referenced
DiagnosticDataElement with a constant value defined by the ValueSpecification. All compareTypes are
supported.

Base ARObject, DiagnosticEnvCompareCondition, DiagnosticEnvConditionFormulaPart

Aggregated by | DiagnosticEnvConditionFormula.part

\Y
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A
Class DiagnosticEnvDataCondition
Attribute Type Mulit. Kind | Note
compareValue ValueSpecification 0..1 aggr | This attribute represents a fixed compare value taken to
evaluate the compare condition.
dataElement DiagnosticDataElement 0..1 ref This reference represents the related diagnostic data
element.

Table 4.39: DiagnosticEnvDataCondition

[constr_1802] Existence of DiagnosticEnvDataCondition.compareValue [For
each DiagnosticEnvDataCondition, that attribute comparevalue shall exist at
the time when the DEXT is complete.]|()

[constr_1803] Existence of DiagnosticEnvDataCondition.dataElement |For
each DiagnosticEnvDataCondition, that attribute dataElement shall exist at
the time when the DEXT is complete.]|()

4.3.4.2.2 Data Condition to Data Element owned by Application

[TPS_DEXT_01165] Semantics of DiagnosticEnvDataElementCondition [The
meta-class DiagnosticEnvDataElementCondition represents an atomic con-
dition that compares the current value of the referenced DataPrototype with a
constant value defined by the valueSpecification aggregated in the role com-
pareValue.|(RS_DEXT_00079)

[TPS_DEXT_01166] Usage of DiagnosticEnvDataElementCondition in top-
down and bottom-up scenarios [Meta-class DiagnosticEnvDataElementCon-
dition supports the definition of access to a DataPrototype owned by the applica-
tion:

¢ If the application software exists (i.e. a top-down development process is in
place) at the time when the DiagnosticEnvDataElementCondition is cre-
ated, then the reference in the role dataPrototype can be used to identify the
target DataPrototype right away.

e If the application software does not exist (i.e. a bottom-up development process
is in place) at the time when the DiagnosticEnvDataElementCondition
is created, then the aggregation of swbatabefProps in the role swbataDef—
Props shall exist.

In this case, the properties (baseTypeEncoding, baseTypeSize) of the Dat-
aPrototype (most likely identified by the integrator) taken for the comparison
can be formally described.

|(RS_DEXT_00079)
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DiagnosticEnvConditionFormulaPart Q— DiagnosticEnvConditionFormula +formula EEGIOSEED eleen
DiagnosticEnvironmentalCondition
+part + nrcValue: Positivelnteger [0..1] 0.1
+ op: DiagnosticLogicalOperatorEnum [0..1]
0..* {ordered}
«enumeration» «enumeration»
DiagnosticCompareTypeEnum DiagnosticLogicalOperatorEnum
. . o isEqual logicalAnd
DiagnosticEnvCompareCondition isNotEqual logicalor
isLessThan

+ compareType: DiagnosticCompareTypeEnum [0..1
L L J 2 o -1 isLessOrEqual

f isGreaterThan ARElement

isGreaterOrEqual AtpType
AutosarDataType

AtpPrototype N [
DiagnosticEnvDataElementCondition +dataPrototype P il PSR Relates to f
I —— ——————>>{ DataPrototype «atpSplitable»

«instanceRef» 0.1 +swDataDefProps | 0..1

«atpVariation»

+compareValue ValueSpecification SwDataDefProps

0..1| + shortLabel: Identifier [0..1]

Figure 4.19: Usage of DiagnosticEnvDataElementCondition in a top-down develop-
ment scenario

Class DiagnosticEnvDataElementCondition
Package M2::AUTOSARTemplates::DiagnosticExtract::Dem::EnvironmentalCondition
Note This meta-class represents the ability to formulate a diagnostic environment condition based on the value

of a data element owned by the application software.

Base ARObject, DiagnosticEnvCompareCondition, DiagnosticEnvConditionFormulaPart

Aggregated by | DiagnosticEnvConditionFormula.part
Attribute Type Mult. Kind | Note

compareValue ValueSpecification 0..1 aggr This aggregation represents the definition of the compare
value against which the value taken from the application
software shall be compared.

dataPrototype DataPrototype 0..1 iref This instanceRef represent the ability to access a data
element owned by the application software on the
AUTOSAR classic platform.

InstanceRef implemented by:DataPrototypelnSystem

InstanceRef
swDataDef SwDataDefProps 0..1 aggr Via this aggregation it is possible to describe the
Props properties of the data that is obtained from the application

for the environmental condition.

Stereotypes: atpSplitable
Tags:atp.Splitkey=swDataDefProps

Table 4.40: DiagnhosticEnvDataElementCondition

[constr_10115] Existence of attributes of DiagnosticEnvDataElementCondi-
tion if the reference in the role dataPrototype exists [If the reference in the role
DiagnosticEnvDataElementCondition.dataPrototype exists, then

¢ the aggregation in the role comparevalue shall exist and
e the aggregation in the role swbatabefProps shall not exist

at the time when the DEXT is complete.|()
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DiagnosticEnvConditionFormulaPart < DiagnosticEnvConditionFormula +formula IRl CRT 0T
tpart DiagnosticEnvironmentalCondition
pa + nrcValue: Positiveinteger [0..1] 0.1
0.* fordered} + op: DiagnosticLogicalOperatorEnum [0..1]
«enumeration» «enumeration»
DiagnosticCompareTypeEnum DiagnosticLogicalOperatorEnum
. . L isEqual i
DiagnosticEnvCompareCondition :sNg'tJEquaI :gg:i;:g?d
+ compareType: DiagnosticCompareTypeEnum [0..1] isLessThan
isLessOrEqual
isGreaterThan
isGreaterOrEqual
DiagnosticEnvDataElementCondition +swDataDefProps| «atpVariation»
- SwbhDataDefProps
«atpSplitable» ¢ 1
+compareVaIueTO..1 +compuMethod\|/0..1 +dataConstr\|/0..1 +baseType\|/0..1
ValueSpecification ARElement ARElement AtpBlueprint
AtpBlueprint AtpBlueprint AtpBlueprintable
+ shortLabel: Identifier [0..1] AtpBlueprintable AtpBlueprintable SwBaseType
CompuMethod DataConstr
BaseTypeDirectDefinition
+ baseTypeEncoding: BaseTypeEncodingString [0..1]
+ baseTypeSize: Positivelnteger [0..1]
+ byteOrder: ByteOrderEnum [0..1] e
+ memAlignment: Positivelnteger [0..1] BaseTypeDefinition +baseTypeDefinition ARElement
+ nativeDeclaration: NativeDeclarationString [0..1] —|> 1 BaseType

Figure 4.20: Usage of DiagnosticEnvDataElementCondition in a bottom-up develop-
ment scenario

[constr_10116] Existence of attributes of DiagnosticEnvDataElementCondi-—
tion if the reference in the role dataPrototype does not exist [If the reference in
the role DiagnosticEnvDataElementCondition.dataPrototype does not ex-
ist, then the aggregations in the role

e compareValue and
e swDataDefProps
shall exist at the time when the DEXT is complete.]|()

[constr_10117] Existence of attributes of DiagnosticEnvDataElementCondi-
tion.swDataDefProps |

Attribute of swbataDefProps Attribute Existence
baseType 1

compuMethod 0..1

dataConstr 0.1

This rule shall be imposed at the time when the DEXT
is complete.

10

[TPS_DEXT_01167] Relevance of CompuMethod and DataConstr for the defi-
nition of DiagnosticEnvDataElementCondition [The references swbataDef-
Props.compuMethod and dataConstr can be used to define the data semantics of



AUTOSAR

the data obtained from the application software such that — where applicable — the
compareValue can be defined in the physical domain, i.e. as a Applicationval-
ueSpecification.|(RS_DEXT_00079)

4.3.4.2.3 Mode Condition

[TPS_DEXT_01119] Semantics of DiagnosticEnvModeCondition [The meta-
class DiagnosticEnvModeCondition represents an atomic condition that com-
pares the current value of the referenced ModeDeclarationGroupPrototype with
the value of a ModeDeclaration taken as the reference value. | (RS_DEXT_00079)

The concrete modeling of this aspect is sketched in Figure D.4.

Please note that the ModeDeclarationGroupPrototype as well as the applicable
ModeDeclaration are both referenced in the concrete modeling of the attribute
DiagnosticEnvSwcModeElement.mode.

The idea behind this modeling approach (for more information, please refer to Figure
D.4) is that the ModeDeclaration can only be a member of the specific ModeDec-
larationGroup taken to type the respective ModeDeclarationGroupPrototype
anyway.

Admittedly, this relation could be expressed by means of two references and a formal
constraint or it could be expressed by way of a single reference that’s implying an
interpreting of the model in a specific way. AUTOSAR opts for the latter alternative,
which is detailed by [TPS_DEXT_01120].

Referrable

—|> DiagnosticEnvModeElement <)—

DiagnosticEnvSwcModeElement DiagnosticEnvBswModeElement

N ! !
«i nslan'ceRef» «instanceRef»
| |

+mode\y0..l +m0de\y1

AtpStructureElement
Identifiable
ModeDeclaration

+ value: Positivelnteger [0..1]

Figure 4.21: Specializations of DiagnosticEnvModeElement

[TPS_DEXT_01120] Comparison of the value of a ModeDeclarationGroupPro-
totype With a ModeDeclaration [For the comparison of the value of a ModeDec-
larationGroupPrototype With a ModeDeclaration, two alternatives apply, de-
pending on whether mode condition is executed in application software (swc) or basic
software (bsw):

e The ModeDeclarationGroupPrototype referenced in the role Diagnos-
ticEnvSwcModeElement.mode.contextModeDeclarationGroup shall be
compared to the ModeDeclaration referenced in the role DiagnosticEn-—
vSwcModeElement.mode.targetMode.
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e The ModeDeclarationGroupPrototype referenced in the role Diagnos-
ticEnvBswModeElement.mode.contextModeDeclarationGroup shall be
compared to the ModeDeclaration referenced in the role DiagnosticEn-
vBswModeElement.mode.targetMode.

|(RS_DEXT_00079)

Please note that the two alternatives mentioned in [TPS_DEXT_01120] are described
in Figure 4.21.

[constr_1466] Allowed values of compareType in the context of a Diagnos-
ticEnvModeCondition [Within the context of a DiagnosticEnvDataCondition
only a subset of the values of DiagnosticCompareTypeEnumn is supported for the
inherited attribute compareType, namely:

e DiagnosticCompareTypeEnum.isEqual
e DiagnosticCompareTypeEnum.isNotEqual
This rule shall be imposed at the time when the DEXT is complete.|()

[constr_1467] References in DiagnosticEnvModeCondition [InaDiagnosti-
cEnvModeCondition the reference modeElement shall only pointtoaDiagnosti-
cEnvModeElement that is aggregated inside the same DiagnosticEnvironmen—
talCondition asthe DiagnosticEnvModeCondition itself.

This rule shall be imposed at the time when the DEXT is complete.|()

Please note that the main benefit of the existence of the dedicated meta-class Diag-
nosticEnvModeElement is to keep the (serialized) model clean. Given the fulfillment
of [constr_1467], the potentially lengthy InstanceRef for identifying the operands of
a mode comparison does not (if applicable) have to be repeated but can be reused
multiple times in the context of the enclosing DiagnosticEnvironmentalCondi-
tion.

Class DiagnosticEnvModeCondition
Package M2::AUTOSARTemplates::DiagnosticExtract::Decm::EnvironmentalCondition
Note DiagnosticEnvModeCondition are atomic condition based on the comparison of the active Mode

Declaration in a ModeDeclarationGroupProtoype with the constant value of a ModeDeclaration.

The formulation of this condition uses only one DiagnosticEnvElement, which contains enough
information to deduce the variable part (i.e. the part that changes at runtime) as well as the constant part
of the comparison.

Only DiagnosticCompareTypeEnum.isEqual or DiagnosticCompareTypeEnum.isNotEqual are eligible
values for DiagnosticAtomicCondition.compareType.

Base ARObject, DiagnosticEnvCompareCondition, DiagnosticEnvConditionFormulaPart

Aggregated by | DiagnosticEnvConditionFormula.part

Attribute Type Mult. Kind | Note
modeElement DiagnosticEnvMode 0..1 ref This reference represents both the ModeDeclaration
Element GroupPrototype and the ModeDeclaration relevant for the
mode comparison.

Table 4.41: DiagnosticEnvModeCondition
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[constr_1804] Existence of DiagnosticEnvModeCondition.modeElement [For
each DiagnosticEnvModeCondition, that attribute modeElement shall exist at
the time when the DEXT is complete.]|()

Class DiagnosticEnvModeElement (abstract)
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::EnvironmentalCondition
Note All ModeDeclarations that are referenced in a DiagnosticEnvModeCondition shall be defined as a

DiagnosticEnvModeElement of this DiagnosticEnvironmentalCondition.

This concept keeps the ARXML clean: It avoids that the DiagnosticEnvConditionFormula is cluttered by
lengthy InstanceRef definitions.

Furthermore, it allows that an InstanceRef only needs to be defined once and can be used multiple times
in the different DiagnosticEnvModeConditions.

Base ARObject, Referrable
Subclasses DiagnosticEnvBswModeElement, DiagnosticEnvSwcModeElement

Aggregated by | DiagnosticEnvironmentalCondition.modeElement
Attribute Type Mult. Kind | Note

Table 4.42: DiagnosticEnvModeElement

Class DiagnosticEnvSwcModeElement

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::EnvironmentalCondition

Note This meta-class represents the ability to refer to a ModeDeclaration in a concrete System context.

Base ARObject, DiagnosticEnvModeElement, Referrable

Aggregated by | DiagnosticEnvironmentalCondition.modeElement

Attribute Type Mulit. Kind | Note

mode ModeDeclaration 0..1 iref This reference identifies both the ModeDeclarationGroup
Prototype and the ModeDeclaration for the specific mode
comparison.

InstanceRef implemented by:PModelnSysteminstance
Ref

Table 4.43: DiagnhosticEnvSwcModeElement

[constr_1805] Existence of DiagnosticEnvSwcModeElement.mode [For each
DiagnosticEnvSwcModeElement, that attribute mode shall exist at the time
when the DEXT is complete.|()

Class DiagnosticEnvBswModeElement

Package M2::AUTOSARTemplates::DiagnosticExtract::Decm::EnvironmentalCondition

Note This meta-class represents the ability to refer to a specific ModeDeclaration in the scope of a BswModule
Description.

Base ARObject, DiagnosticEnvModeElement, Referrable

Aggregated by | DiagnosticEnvironmentalCondition.modeElement

Attribute Type | Mult. | Kind | Note

vV
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Class DiagnosticEnvBswModeElement
mode ModeDeclaration 1 iref This reference identifies both the ModeDeclarationGroup
Prototype and the ModeDeclaration for the specific mode
comparison.

InstanceRef implemented by:ModelnBswModule
DescriptioninstanceRef

Table 4.44: DiagnosticEnvBswModeElement

[constr_1806] Existence of DiagnosticEnvBswModeElement.mode [For each
DiagnosticEnvBswModeElement, that attribute mode shall exist at the time
when the DEXT is complete.|()

4.3.5 Diagnostic Services supported by AUTOSAR

The following sub-chapters describe the modeling of the collection of relevant diag-
nostic services as defined in the ISO 14229-1 [18]. This means that the definition of
the AUTOSAR DiagnosticExtract does not explicitly support the total collection of
diagnostic services as defined by [18].

Some diagnostic services compiled in this document define so-called sub-functions
that need to be identified to fully specify the nature of the respective diagnostic service.

[TPS_DEXT_01045] Supported diagnostic services [ The table 4.45 shows the UDS
services supported by the DiagnosticExtract.|(RS_DEXT 00003, RS _DEXT -
00004, RS_DEXT_00005, RS _DEXT_00006, RS _DEXT 00007, RS _DEXT_00008,
RS _DEXT 00009, RS DEXT 00010, RS DEXT 00011, RS _DEXT 00012, RS -
DEXT 00013, RS DEXT 00014, RS DEXT 00015, RS DEXT 00016, RS DEXT -
00017, RS_DEXT_00018, RS _DEXT_00019, RS_DEXT 00020, RS_DEXT_00021,
RS _DEXT _00022)

ID Service
0x10 SessionControl
0x11 EcuReset
0x14 ClearDiagnosticlnformation
0x19 ClearDTClnformation
0x22 ReadDataByldentifier
0x23 ReadMemoryByAddress

0x27 SecurityAccess

0x28 CommunicationControl
0x29 Authentication
0x2A ReadDataByPeriodicldentifier
0x2C DynamicallyDefineDataldentifier
0x2E WriteDataByldentifier

Y4
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A
ID Service
0x2F IOControl
0x31 RoutineControl

0x34 RequestDownload
0x35 RequestUpload

0x36 TransferData
0x37 RequestTransferExit

0x3D WriteMemoryByAddress
0x85 ControlDTCSetting
0x86 ResponseOnEvent

Table 4.45: Supported diagnostic services

[TPS_DEXT_01013] Specification of sub-functions by means of attribute Diag-
nosticServiceInstance.category |

In all cases where a diagnostic service defines a sub-function according to ISO 14229-
1 [18], the value of the attribute category of the applicable sub-class of Diagnos-
ticServiceInstance can be used to specify the applicable sub-function as a textual
token.

Constraints are defined to clarify the existence of standardized values of the attribute
category for the given sub-function. This implies that an instance of the given sub-
class of DiagnosticServiceInstance only has a single sub-function at a time. |
(RS_DEXT_00049, RS _DEXT_00051)

[TPS_DEXT_01014] Possible values of the category attribute for diagnostic ser-
vices [AUTOSAR claims the right to standardize the possible values of the attribute
category for given diagnostic services.|(RS_DEXT_00001, RS_DEXT_00051)

If applicable, AUTOSAR allows for the usage of values of the attribute category other
than the standardized values.

In this case, however, proprietary values of the attribute category shall be prefixed
with a company-specific name fragment in order to avoid collisions that could occur if or
when the list of possible values claimed by the AUTOSAR standard itself is extended.
Example:

<AR-PACKAGE>
<SHORT-NAME>DiagnosticExtractExample</SHORT-NAME>
<ELEMENTS>
<DIAGNOSTIC-ECU-RESET>
<SHORT-NAME>Reset TheHardWay</SHORT-NAME>
<CATEGORY>ACME_REALLY_HARD_RESET</CATEGORY>
</DIAGNOSTIC-ECU-RESET>
</ELEMENTS>
</AR-PACKAGE>

Listing 4.6: Example for the definition of a custom category
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4.3.5.1 DataByldentifier

This chapter describes the modeling of diagnostic services ReadDataByIdentifier
(0x22) and WriteDataByIdentifier (OX2E).

The purpose of this diagnostic service is to enable a tester to request the values of
data records from the AUTOSAR diagnostics stack. The data records are identified by
a formally modeled DiagnosticDatalIdentifier.

DiagnosticCommonElement X DiagnosticCommonElement
. . . +serviceClass . . .
DiagnosticServicelnstance DiagnosticServiceClass

«atpAbstract» 0.1

0.1 +accessPermission T Zr

DiagnosticCommonElement
DiagnosticAccessPermission

DiagnosticDataByldentifier DiagnosticWriteDataByldentifierClass DiagnosticReadDataByldentifierClass

+ maxDidToRead: Positivelnteger [0..1]

Zﬁ +writeClass/|\0..1 +readClass /[\0:1

{redefines serviceClass} {redefines
serviceClass}

0.1 +dataldentifier

IEGIeSIEED DElehent DiagnosticWriteDataByldentifier

DiagnosticAbstractDataldentifier

«atpVariation»
+ id: Positivelnteger [0..1]
f DiagnosticReadDataByldentifier
[
DiagnosticDataldentifier DiagnosticDynamicDataldentifier

+ didSize: Positivelnteger [0..1]
+ representsVin: Boolean [0..1]

Figure 4.22: Modeling of diagnostic services ReadDataBylIdentifier (0x22) and
WriteDataByIdentifier (OX2E)

The modeling of this diagnostic service comprises the two meta-classes Diagnos-
ticReadDataByIdentifier and DiagnosticWriteDataByIdentifier. These
meta-classes both need to specify the set of DiagnosticbataIdentifiersandthe
set of applicable DiagnosticAccessPermissions.

As these properties are shared between instances of DiagnosticReadDataByI-
dentifier and DiagnosticWriteDataByIdentifier, an abstract base class
named DiagnosticDataByIdentifier has been created that provides the ac-
tual references to DiagnostichDataldentifier and DiagnosticAccessPer—
mission.

The ability to read multiple DIDs at run-time is controlled via attribute Diagnosti-
cReadDataByIdentifierClass.maxDidToRead and therefore it is sufficient to (at
configuration-time) limit the multiplicity of attribute dataIdentifierto 1.

Please note that the reference DiagnostichDataByIdentifier.dataldentifier
goestoDiagnosticAbstractDataldentifier. This modeling approach allows to
actually reference any of the meta-classes that inherit from DiagnosticAbstract-
Dataldentifier.
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Class DiagnosticReadDataByldentifier
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::DataByldentifier
Note This represents an instance of the "Read Data by Identifier" diagnostic service.
Tags:atp.recommendedPackage=DiagnosticDataByldentifiers
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticDataByldentifier,
DiagnosticServicelnstance, Identifiable, MultilanguageReferrable, PackageableElement, Referrable
Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note
readClass DiagnosticReadDataBy 0..1 ref This reference substantiates that abstract reference in the
IdentifierClass role serviceClass for this specific concrete class.
Thereby, the reference represents the ability to access
shared attributes among all DiagnosticReadDataBy
Identifier in the given context.

Table 4.46: DiagnosticReadDataByldentifier

[constr_1807] Existence of reference DiagnosticDataByIdentifier.
dataIdentifier [For each DiagnosticDataByIdentifier, the reference
dataldentifier shall exist at the time when the DEXT is complete.|()

Class DiagnosticWriteDataByldentifier
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::DataByldentifier
Note This represents an instance of the "Write Data by Identifier" diagnostic service.
Tags:atp.recommendedPackage=DiagnosticDataByldentifiers
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticDataByldentifier,
DiagnosticServicelnstance, Identifiable, MultilanguageReferrable, PackageableElement, Referrable
Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note
writeClass DiagnosticWriteDataBy 0..1 ref This reference substantiates that abstract reference in the
IdentifierClass role serviceClass for this specific concrete class.
Thereby, the reference represents the ability to access
shared attributes among all DiagnosticWriteDataBy
Identifier in the given context.
Table 4.47: DiagnosticWriteDataByldentifier
Class DiagnosticWriteDataByldentifierClass
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::DataByldentifier
Note This meta-class contains attributes shared by all instances of the "Write Data by Identifier" diagnostic
service.
Tags:atp.recommendedPackage=DiagnosticDataByldentifiers
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable
Aggregated by | ARPackage.element
Attribute Type Mulit. Kind | Note

Table 4.48: DiagnosticWriteDataByldentifierClass
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Class DiagnosticDataByldentifier (abstract)

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::DataByldentifier

Note This represents an abstract base class for all diagnostic services that access data by identifier.

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServicelnstance,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Subclasses DiagnosticReadDataByldentifier, DiagnosticReadScalingDataByldentifier, DiagnosticWriteDataBy
Identifier

Aggregated by | ARPackage.element

Attribute Type Mulit. Kind | Note

dataldentifier DiagnosticAbstractData 0..1 ref This represents the linked DiagnosticDataldentifier.
Identifier

Table 4.49: DiagnosticDataByldentifier

The modeling of DiagnosticbDataByIdentifier represents concrete instances of
diagnostic services within a DiagnosticExtract. However, there are attributes that
are shared among all instances of DiagnosticReadDataByIdentifier.

For this purpose the dedicated service class DiagnosticReadDataByIdenti-—
fierClass has been introduced.

Class DiagnosticReadDataByldentifierClass
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::DataByldentifier
Note This meta-class contains attributes shared by all instances of the "Read Data by Identifier" diagnostic
service.
Tags:atp.recommendedPackage=DiagnosticDataByldentifiers
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable
Aggregated by | ARPackage.element
Attribute Type Mulit. Kind | Note
maxDidToRead Positivelnteger 0..1 attr This attribute represents the maximum number of allowed
DIDs in a single instance of DiagnosticReadDataBy
Identifier.

Table 4.50: DiagnosticReadDataByldentifierClass

Please note that it is possible to create a reference to a concrete Diagnostic-
Dataldentifier from different DiagnosticServiceInstances.

Class DiagnosticValueNeeds

Package M2::AUTOSARTemplates::CommonStructure::ServiceNeeds

Note Specifies the general needs on the configuration of the Diagnostic Communication Manager (DCM)
which are not related to a particular item (e.g. a PID). The main use case is the mapping of service ports
to the DCM which are not related to a particular item.
In the case of using a sender receiver communicated value, the related value shall be taken via assigned
Data in the role "signalBasedDiagnostics".
In case of using a client/server communicated value, the related value shall be communicated via the
port referenced by assignedPort. The details of this communication (e.g. appropriate naming
conventions) are specified in the related software specifications (SWS).

Base ARObject, DiagnosticCapabilityElement, Identifiable, MultilanguageReferrable, Referrable, Service
Needs

\Y
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Class DiagnosticValueNeeds

Aggregated by | BswServiceDependency.serviceNeeds, SwcServiceDependency.serviceNeeds

Attribute Type Mult. Kind | Note

dataLength Positivelnteger 0..1 attr This attribute is applicable only if the DiagnosticValue
Needs is aggregated within a BswModuleDependency.
This attribute represents the length of data (in bytes)
provided for this particular PID signal.

diagnosticValue | DiagnosticValueAccess 0..1 attr This attribute is applicable only if the DiagnosticValue

Access Enum Needs is aggregated within a BswModuleDependency.
This attribute controls whether the data can be read and
written or whether it is to be handled read-only.

fixedLength Boolean 0..1 attr This attribute is applicable only if the DiagnosticValue
Needs is aggregated within a BswModuleDependency.
This attribute controls whether the data length of the data
is fixed.

processingStyle | DiagnosticProcessing 0..1 attr This attribute controls whether interaction requires the

StyleEnum software-component to react synchronously on a request

or whether it processes the request in background but still
the DCM has to issue the call again to eventually obtain
the result of the request.

Table 4.51: DiagnosticValueNeeds

Enumeration DiagnosticValueAccessEnum

Package M2::AUTOSARTemplates::CommonStructure::ServiceNeeds

Note Defines the access of the configured diagnostic current values which will be used by the Dem or Dcm
module.

Aggregated by DiagnosticValueNeeds.diagnosticValueAccess

Literal Description

readOnly The access to the data element is limited to read-only. This is typically used to read-out diagnostic
information (e.g. current values).
Tags:atp.EnumerationLiteralindex=0

readWrite The value of the diagnostic data element is classified as configurable (read and write access is
possible).
Tags:atp.EnumerationLiteralindex=1

writeOnly The access to the data element is limited to write-only. This supports the use case where the Dcm
just writes data to the application software without the intention to read it back,
Tags:atp.EnumerationLiterallndex=2

Table 4.52: DiagnosticValueAccessEnum

Enumeration DiagnosticProcessingStyleEnum

Package M2::AUTOSARTemplates::CommonStructure::ServiceNeeds

Note This meta-class represents the ability to define the processing style of diagnostic requests.

Aggregated by DiagnosticValueNeeds.processingStyle

Literal Description

processingStyle The software-component processes the request in background but still the Dcm has to issue the call

Asynchronous again to eventually obtain the result of the request.
Tags:atp.EnumerationLiteralindex=0

\Y%
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Enumeration DiagnosticProcessingStyleEnum
processingStyle The software-component processes the request in background but still the Dcm has to issue the call
AsynchronousWith again to eventually obtain the result of the request or handle error code.
Error Tags:atp.EnumerationLiteralindex=1
processingStyle The software-component is supposed to react synchronously on the request.
Synchronous . I
Tags:atp.EnumerationLiterallndex=2
Table 4.53: DiagnosticProcessingStyleEnum
DiagnosticCommonElement +serviceClass| DiagnosticCommonElement
DiagnosticServicelnstance «atpAbstract» 01 DiagnosticServiceClass

DiagnosticCommonElement A
DiagnosticAccessPermission

+accessPermission

0.1

% DiagnosticCommonElement
DiagnosticAbstractDataldentifier

+dataldentifier

DiagnosticDataByldentifier

«atpVariation»
0..1 |+ id: Positivelnteger[0..1]

& &

+dataElement

DiagnosticParameter - . DiagnosticDataldentifier
*

0.. «atpVariation,atpSplitable»

+ didSize: Positivelnteger [0..1]

+ representsVin: Boolean [0..1]
«atpVariation» Tags:
vh.latestBindingTime =
postBuild " " - - "
DiagnosticAbstractParameter DlagnostlcsemceMapplnglzl;gi;l;ia;gleet
+ parameterSize: Positivelnteger [0..1] H +dataElement DiagnosticDataElement
'
) ) |
«atpIdentl?yCor.\t.rlbumr» ‘ + arraySizeSemantics: ArraySizeSemanticsEnum [0..1]
+  bitOffset: Positivelnteger [0..1] «atpVariation,atpSplitable» 01| 4 \axNnumberofElements Positivelnteger [0..1]
+ scalingInfoSize: Positivelnteger [0..1]
DiagnosticReadScalingDataByldentifier +readScalingDataClass| pjagnosticReadScalingDataByldentifierClass

0.1

Figure 4.23: Modeling of diagnostic services ReadScalingDataByIdentifier (0x24)

[TPS_DEXT_01146] Support for service ReadScalingDataByIdentifier (0x24)
[The AUTOSAR Diagnostic Extract supports the configuration of UDS service Read-
ScalingDataByIdentifier (0x24). For this purpose meta-classes Diagnos-—
ticReadScalingDataByIdentifier and DiagnosticReadScalingDataByI-
dentifierClass shall be used.|(RS_DEXT_00007, RS_DEXT_00034)

[constr_1623] Restriction on DiagnosticReadScalingDataByIdentifier.
dataIdentifier [Thereference DiagnosticReadScalingDataByIdentifier.
dataIdentifier shall only referto a DiagnosticDataldentifier.

This rule shall be imposed at the time when the DEXT is complete.|()

[constr_1624] Existence of DiagnosticDataElement.scalingInfoSize [The
attribute DiagnosticDataElement.scalingInfoSize shall only exist if the en-
closing DiagnosticAbstractParameter is aggregated by a Diagnostic-
DataIdentifier thatis referenced by a DiagnosticReadScalingDataByIden-
tifier in the role DiagnosticReadScalingDataByIdentifier.dataldenti-
fier.

This rule shall be imposed at the time when the DEXT is complete.|()
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Class DiagnosticReadScalingDataByldentifier
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::DataByldentifier
Note This represents an instance of the "Read Scaling Data by Identifier" diagnostic service.
Tags:atp.recommendedPackage=DiagnosticDataByldentifiers
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticDataByldentifier,
DiagnosticServicelnstance, Identifiable, MultilanguageReferrable, PackageableElement, Referrable
Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note
readScaling DiagnosticReadScaling 0..1 ref This reference substantiates that abstract reference in the
DataClass DataByldentifierClass role serviceClass for this specific concrete class.
Thereby, the reference represents the ability to access
shared attributes among all DiagnosticReadScalingData
Byldentifier in the given context.
Table 4.54: DiagnosticReadScalingDataByldentifier
Class DiagnosticReadScalingDataByldentifierClass
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::DataByldentifier
Note This meta-class contains attributes shared by all instances of the "Read Scaling Data by Identifier"
diagnostic service.
Tags:atp.recommendedPackage=DiagnosticDataByldentifiers
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable
Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note
Table 4.55: DiagnosticReadScalingDataByldentifierClass
4.3.5.2 10Control

This chapter describes the modeling of diagnostic services ITnputOutput Control
(0x2F). The purpose of this service is to provide the tester with the ability to override
values exchanged with the AUTOSAR hardware abstraction.

[TPS_DEXT_01015] Meaning of attributes of DiagnosticIOControl [The at-
tributes freezeCurrentState, resetToDefault, and shortTermAdjustment
represent the capabilities of the server rather than a concrete request message. | (RS_-
DEXT 00014)

[TPS_DEXT_01016] The capability returnControlToEcu [According to the statement
made by [TPS_DEXT_01015], there is no formal means provided to configure the ca-
pability to execute returnControlToEcu. This lack of configuration is intentional because
the capability is always available and cannot be revoked anyway. | (RS_DEXT_00014)

[TPS_DEXT_01017] Meaning of DiagnosticIOControl.dataldentifier [The
DiagnosticIOControl.dataldentifier is taken for specifying the payload for
the service.
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However, in some cases dataIdentifier models the payload of the request mes-
sage (DiagnosticIOControl.shortTermAdjustment is set to true) and in some
cases it represents the payload of the response message.|(RS_DEXT_00014, RS._-
DEXT_00034)

DiagnosticCommonElement +serviceClass DiagnosticCommonElement

DiagnosticServicelnstance DiagnosticServiceClass
«atpAbstract» 0.1

+accessPermission\|/0..1 Zﬁ Zﬁ

DiagnosticCommonElement +ioControlClass
DiagnosticAccessPermission

DiagnosticlOControl DiagnosticloControlClass

+ freezeCurrentState: Boolean [0..1] X X 0.1
+ resetToDefault: Boolean [0..1] {redefines serviceClass}
+ shortTermAdjustment: Boolean [0..1 DiagnosticControlEnableMaskBit
) - +controlEnableMaskBit
+ bitNumber: Positivelnteger [0..1]
0.*
+data|dentifier\|/0“l +contro|IedDataEIement\l/O..*
DiagnosticAbstractDataldentifier DiagnosticServiceMappingDiagTarget
DiagnosticDataldentifier ldentifiable
—— — DiagnosticDataElement
+ didSize: Positivelnteger [0..1]
+ representsVin: Boolean [0..1] + arraySizeSemantics: ArraySizeSemanticsEnum
[0..1]

+ maxNumberOfElements: Positivelnteger [0..1]
+ scalingInfoSize: Positivelnteger [0..1]

Figure 4.24: Modeling of diagnostic service I0Control (0x2F)

Please note that the referenced dataIdentifier itself may aggregate several Di-
agnosticDataElements.

At run-time, only some DiagnosticbhataElements may be relevant for a specific
execution of the service InputOutput Control. For this purpose, the diagnostic
message contains the so-called ControlEnableMaskRecord (for more information,
please refer to [SWS_DCM_00581]).

[TPS_DEXT_01089] Definition of an identifier of a DiagnosticIOControl [The
identifier of a DiagnosticIOControl is defined by the attribute DiagnosticIO-
Control.dataldentifier.id.|(RS_DEXT_00037)

Class DiagnosticlOControl
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::10Control
Note This represents an instance of the "I/O Control" diagnostic service.

Tags:atp.recommendedPackage=DiagnosticloControls

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServicelnstance,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note

controlEnable DiagnosticControl * aggr | This aggregation represents the control mask record

MaskBit EnableMaskBit consisting of single bits.

dataldentifier DiagnosticDataldentifier 0..1 ref This represents the corresponding DiagnosticData
Identifier

freezeCurrent Boolean 0..1 attr Setting this attribute to true represents the ability of the

State Dcm to execute a freezeCurrentState.

\Y
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Class DiagnosticlOControl
ioControlClass DiagnosticloControl 0..1 ref This reference substantiates that abstract reference in the
Class role serviceClass for this specific concrete class.
Thereby, the reference represents the ability to access
shared attributes among all DiagnosticlOControl in the
given context.
resetToDefault Boolean 0..1 attr Setting this attribute to true represents the ability of the
Dcm to execute a resetToDefault.
shortTerm Boolean 0..1 attr Setting this attribute to true represents the ability of the
Adjustment Dcm to execute a shortTermAdjustment.
Table 4.56: DiagnosticlOControl
Class DiagnosticloControlClass
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::10Control
Note This meta-class contains attributes shared by all instances of the "IO Control" diagnostic service.
Tags:atp.recommendedPackage=DiagnosticloControls
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable
Aggregated by | ARPackage.element
Attribute Type Mulit. Kind | Note

Table 4.57: DiagnosticloControlClass

[TPS_DEXT_01018] InputOutput Control does not define any sub-functions
[The diagnostic service InputOutput Control does not define any sub-functions,
therefore the value of DiagnosticIOControl.category does not need to be con-
strained. | (RS_DEXT_00014, RS_DEXT _00051)

Class DiagnosticloControlNeeds

Package M2::AUTOSARTemplates::CommonStructure::ServiceNeeds

Note Specifies the general needs on the configuration of the Diagnostic Communication Manager (DCM)
which are not related to a particular item (e.g. a PID). The main use case is the mapping of service ports
to the Dcm which are not related to a particular item.

Base ARObject, DiagnosticCapabilityElement, Identifiable, MultilanguageReferrable, Referrable, Service
Needs

Aggregated by | BswServiceDependency.serviceNeeds, SwcServiceDependency.serviceNeeds

Attribute Type Mult. Kind | Note

currentValue DiagnosticValueNeeds 0..1 ref Reference to the DiagnosticValueNeeds indicating the

access to the current value via signalBasedDiagnostics.

freezeCurrent Boolean 0..1 attr This attribute determines, if the referenced port supports

StateSupported temporary freezing of 1/O value.

resetToDefault Boolean 0..1 attr This represents a flag for the existence of the ResetTo

Supported Default operation in the service interface.

shortTerm Boolean 0..1 attr This attribute determines, if the referenced port supports

Adjustment temporarily setting of 1/O value to a specific value

Supported provided by the diagnostic tester.

Table 4.58: DiagnosticloControlNeeds
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[TPS_DEXT 01150] Semantics of meta-class DiagnosticControlEnable-
MaskBit |[By aggregating DiagnosticControlEnableMaskBit at Diagnosti-—
cIOControl itis possible to specify /O control channels in the diagnostic extract.

The reference DiagnosticControlEnableMaskBit.controlledDataElement
identifies all DiagnosticbhataElements that belong to the 1/0O control channel rep-
resented by the bit in the control mask record. | (RS_DEXT_00014, RS_DEXT_00034)

Class DiagnosticControlEnableMaskBit

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::10Control

Note This meta-class has the ability to represent one bit in the control enable mask record.

Base ARObject

Aggregated by | DiagnosticlOControl.controlEnableMaskBit

Attribute Type Mult. Kind | Note

bitNumber Positivelnteger 0..1 attr This attribute represents the bit number of the bit in the
control mask record. Bit number 0 is the most significant
bit (MSB) in the first byte of the CEMR in the network
presentation.

controlledData DiagnosticDataElement * ref This reference represents the collection of Diagnostic

Element DataElements that are controlled by this bit of the control
mask record.

Table 4.59: DiagnosticControlEnableMaskBit

Please note that the modeling of the controlEnableMaskBit intentionally does not
use the ordered annotation to assign bit numbers to the aggregated Diagnostic—
ControlEnableMaskBits.

The control mask record does not necessarily have to be used from top to bottom
without gaps. Example: bit 3 could be unused, but 0,1, and 4 could be used.

[constr_1721] DiagnosticControlEnableMaskBit.bitNumber shall be unique
[Within the context of the enclosing DiagnosticIOControl the value of attribute
DiagnosticIOControl.controlEnableMaskBit.bitNumber shall be unique.

This rule shall be imposed at the time when the DEXT is complete.|()

Please note that within the context of a DiagnosticIOControl, it is not required
to have 0 as the lowest value of aggregated DiagnosticIOControl.controlEn-
ableMaskBit.bitNumber.

[constr_1722] Relation between reference DiagnosticIOControl.dataIden-
tifier and attribute DiagnosticIOControl.controlEnableMaskBit [Any

DiagnosticDataElement referenced in the role DiagnosticIOControl.con-
trolEnableMaskBit.controlledDataElement shall be defined in the scope of
the DiagnosticDatalIdentifier that is referenced in the role DiagnosticIO-
Control.dataldentifier.

This rule shall be imposed at the time when the DEXT is complete.|()
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4.3.5.3 EcuReset

This chapter describes the modeling of diagnostic services EcuReset (0x11).

DiagnosticServicelnstance 0.1 DiagnosticServiceClass

«atpAbstract» +serviceClass|

DiagnosticCommonElement DiagnosticCommonElement

«enumeration»
DiagnosticResponseToEcuResetEnum

+accessPermission

respondBeforeReset
respondAfterReset
0.1

DiagnosticCommonElement DiagnosticEcuReset DiagnosticEcuResetClass
DiagnosticAccessPermission +ecuResetCla
+ customSubFunctionNumber: Positivelnteger [0..1] + respondToReset:
0.1 DiagnosticResponseToEcuResetEnum [0..1]
{redefines
serviceClass}

Figure 4.25: Modeling of diagnostic service EcuReset (0x11)

Class DiagnosticEcuReset
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::EcuReset
Note This represents an instance of the "ECU Reset" diagnostic service.
Tags:atp.recommendedPackage=DiagnosticEcuResets
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServicelnstance,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable
Aggregated by | ARPackage.element
Attribute Type Mulit. Kind | Note
customSub Positivelnteger 0..1 attr This attribute shall be used to define a custom
Function sub-function number if none of the standardized values of
Number category shall be used.
ecuResetClass DiagnosticEcuReset 0..1 ref This reference substantiates that abstract reference in the
Class role serviceClass for this specific concrete class.
Thereby, the reference represents the ability to access
shared attributes among all DiagnosticEcuReset in the
given context.

Table 4.60: DiagnhosticEcuReset

Class DiagnosticEcuResetClass

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::EcuReset

Note This meta-class contains attributes shared by all instances of the "Ecu Reset" diagnostic service.
Tags:atp.recommendedPackage=DiagnosticEcuResets

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mulit. Kind | Note

respondTo DiagnosticResponseTo 0..1 attr This attribute defines whether the response to the Ecu

Reset EcuResetEnum Reset service shall be transmitted before or after the

actual reset.

Table 4.61: DiagnosticEcuResetClass




AUTOSAR

Enumeration DiagnosticResponseToEcuResetEnum

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::EcuReset

Note This enumeration controls the point in time in which a response to the reception of an EcuReset
service shall be generated.

Aggregated by DiagnosticEcuResetClass.respondToReset

Literal Description

respondAfterReset Answer to EcuReset service should come after the reset.

Tags:atp.EnumerationLiteralindex=0

respondBefore Answer to EcuReset service should come before the reset.
Reset

Tags:atp.EnumerationLiteralindex=1

Table 4.62: DiagnosticResponseToEcuResetEnum

Please note that (as already explained in section 4.3.5) the SubFunctions of this
service are modeled by means of the category attribute.

[TPS_DEXT_01056] Applicable values for DiagnosticEcuReset.category [The
following values of the attribute DiagnosticEcuReset.category are standardized
by AUTOSAR:

e HARD_RESET

KEY_OFF_ON_RESET

SOFT_RESET

ENABLE_RAPID_POWER_SHUT_DOWN

DISABLE_RAPID_POWER_SHUT_DOWN

The meaning of these values is described in the applicable ISO document [18].] (RS_-
DEXT_00001, RS_DEXT _00004, RS_DEXT_00051)

[TPS_DEXT _01019] Correspondence of category values to numerical values
mentioned in the ISO 14229-1 [The ISO 14229-1 [18] standard document defines
specific numerical values for the sub-functions of the diagnostic service EcuReset.

The correspondence of the numerical values to the pre-defined values of category
according to [TPS_DEXT_01056] is pretty obvious because the definition of values
defined in [TPS_DEXT_01056] has been directly inspired by the ISO 14229-1 [18]
standard document. | (RS_DEXT_00001, RS_DEXT_00004, RS_DEXT_00051)

[TPS_DEXT_01020] Manufacturer-specific values for sub-functions of service
EcuReset [The ISO 14229-1 [18] standard document, beyond the standardized nu-
merical values for sub-functions, reserves a numerical range of subFunction identifiers
for manufacturer- or supplier-specific use.

In this case it is possible to define further values for category, provided that a custom
prefix is used to avoid potential name clashes with further extensions of the AUTOSAR
standard, namely [TPS_DEXT_01056].| (RS_DEXT_00001, RS_DEXT_00004, RS_-
DEXT _00051)
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[TPS_DEXT_01021] Semantics of DiagnosticEcuReset.customSubFunction-
Number |[The attribute DiagnosticEcuReset.customSubFunctionNumber has
been introduced to allow for the specification of a manufacturer- or supplier-specific
value to represent the custom sub-function in the diagnostic communication.

The tuple created by the values of attributes DiagnosticEcuReset.category and
DiagnosticEcuReset.customSubFunctionNumber fully specifies identification of
the manufacturer- or supplier-specific sub-function. |(RS_DEXT_00004, RS _DEXT_-
00047, RS _DEXT 00051)

[constr_1331] Existence of DiagnosticEcuReset.customSubFunctionNumber
[The attribute DiagnosticEcuReset.customSubFunctionNumber shall only exist
if the value of DiagnosticEcuReset.category is outside the standardized set of
values as defined by [TPS_DEXT_01056].

This rule shall be imposed at the time when the DEXT is complete.|()

[constr_1332] Value range for DiagnosticEcuReset.customSubFunctionNum-
ber [The allowed value for DiagnosticEcuReset.customSubFunctionNumber
shall always be within the closed interval 0x40 .. OX7E.

This rule shall be imposed at the time when the DEXT is complete.|()

4.3.5.4 ClearDiagnosticinformation

This chapter describes the modeling of diagnostic services ClearDiagnosticIn-—
formation (0x14). As the name suggests, the purpose of the service is to clear
diagnostic information in the AUTOSAR diagnostics stack.

DiagnosticCommonElement +serviceClass DiagnosticCommonElement

DiagnosticServicelnstance DiagnosticServiceClass
«atpAbstract» 0.1

+accessPermission\|/0“l ZF ZF

DiagnosticCommonElement
DiagnosticAccessPermission

DiagnosticClearDiagnosticinformation | *clearDiagnosticinformationClass| pjagnosticClearDiagnosticinformationClass

0.1
{redefines serviceClass}

Figure 4.26: Modeling of diagnostic service ClearDiagnosticInformation (0x14)

Please note that there is nothing to configure for DiagnosticClearDiagnosticIn-—
formation beyond its mere existence.

Class DiagnosticClearDiagnosticlnformation
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::ClearDiagnosticlnfo
Note This represents an instance of the "Clear Diagnostic Information" diagnostic service.

Tags:atp.recommendedPackage=DiagnosticClearDiagnosticlnformations

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServicelnstance,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Y
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Class DiagnosticClearDiagnosticlnformation
Attribute Type Mulit. Kind | Note
clearDiagnostic DiagnosticClear 0..1 ref This reference substantiates that abstract reference in the
Information Diagnosticlnformation role serviceClass for this specific concrete class.

Class Class Thereby, the reference represents the ability to access

shared attributes among all DiagnosticClearDiagnostic
Information in the given context.

Table 4.63: DiagnosticClearDiagnosticinformation

Class DiagnosticClearDiagnosticinformationClass
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::ClearDiagnosticinfo
Note This meta-class contains attributes shared by all instances of the "Clear Diagnostic Information”

diagnostic service.

Tags:atp.recommendedPackage=DiagnosticClearDiagnosticlnformations

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note

Table 4.64: DiagnosticClearDiagnosticinformationClass

[TPS_DEXT _01022] ClearDiagnosticInformation does not define any sub-
functions | The diagnostic service ClearDiagnosticInformation does not define
any sub-functions, therefore the value of DiagnosticClearDiagnosticInforma-
tion.category does not need to be constrained.|(RS_DEXT_00001, RS _DEXT_-
00005, RS _DEXT_00051)

4.3.5.5 Memory Services

This chapter describes the modeling of diagnostic services for memory access (0x23,
0x3D, 0x34-0x37). The purpose of these services is to access memory on the diag-
nostic stack on request of the tester.

The service description for accessing memory for diagnostic purposes is modeled by
the abstract meta-class DiagnosticMemoryByAddress. It is supposed to provide
all model properties relevant for the memory access.

The description of memory access, to some extent, requires a formal description of the
memory segments to take into account. For this purpose the meta-class Diagnos—
ticMemoryIdentifier has been introduced and referenced by DiagnosticMem-
oryAddressableRangeAccess in the role memoryRange.

The intent of this modeling was not to provide a generic memory model but to allow for
the specification of memory properties just as far as diagnostics is concerned.
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The aggregation of DiagnosticMemoryIdentifier atDiagnosticMemoryByAd-
dress may or may not be relevant for an OEM. However, there is certainly a use case
for adding this information to a DiagnosticExtract that goes back from a tier-1
supplier to an OEM as sort of documentation of the diagnostic configuration.

DiagnosticCommonElement
DiagnosticServicelnstance

DiagnosticCommonElement
+accessPermission|/0..1 DiagnosticMemoryldentifier

DiagnosticCommonElement | 1 53ccessPermission
DiagnosticAccessPermission

+ id: Positivelnteger [0..1]
+ memoryHighAddress: Positivelnteger [0..1]
0.1 + memoryHighAddressLabel: String [0..1]
+ memoryLowAddress: Positivelnteger [0..1]
+ memoryLowAddressLabel: String [0..1]

f +memoryRange 0.*

DiagnosticT ransferExit DiagnosticDataT ransfer DiagnosticMemoryAddressableRangeAccess

DiagnosticMenmoryByAddress

DiagnosticWriteMemoryByAddress DiagnosticReadMemoryByAddress DiagnosticRequestDownload DiagnosticRequestUpload

Figure 4.27: Modeling of diagnostic services Memory (0x23, 0x3D, 0x34-0x37)

As DiagnosticMemoryByAddress represents a generic base class for all kinds of
diagnostic memory access, it is also necessary to model the particular sub-classes
that address specific use cases for diagnostic memory access.

These sub-classes are conceptually on the same level as other sub-classes of Diag-
nosticServicelInstance.

In other words, the case of memory access deviates from the modeling of other diag-
nostic services such that there is one further abstract base class involved.

[constr_1333] Existence of DiagnosticMemoryIdentifier.memoryLowAd-
dress and DiagnosticMemoryIdentifier.memoryHighAddress |[The at-
tributes DiagnosticMemoryIdentifier.memoryLowAddress as well as Diag-
nosticMemoryIdentifier.memoryHighAddress shall not exist if the Diagnos-
ticMemoryIdentifier referenced in the role memoryRange is referenced by a
DiagnosticRequestDownload Ora DiagnosticRequestUpload.

This rule shall be imposed at the time when the DEXT is complete.|()

[constr_1411] Existence of DiagnosticMemoryIdentifier.memoryHighAd-
dressLabel Vs. DiagnosticMemoryIdentifier.memoryHighAddress [At
most one of the attributes in the following list shall exist at the time when the
DEXT is complete:

e DiagnosticMemoryIdentifier.memoryHighAddressLabel

e DiagnosticMemoryIdentifier.memoryHighAddress

10



AUTO SAR

[constr_1412] Existence of DiagnosticMemoryIdentifier.memoryLowAd-
dressLabel VS. DiagnosticMemoryIdentifier.memoryLowAddress [At most
one of the attributes in the following list shall exist at the time when the DEXT
is complete:

e DiagnosticMemoryIdentifier.memoryLowAddressLabel

e DiagnosticMemoryIdentifier.memoryLowAddress

10

Please note that it does not make sense to describe a memory address in this con-
text both numerically and symbolically. If the address is described at all (see [con-
str_1333]) then it shall be done either symbolically or numerically. This is the motiva-
tion of the existence of [constr_1411] and [constr_1412].

Class DiagnosticMemoryByAddress (abstract)

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::MemoryByAddress

Note This represents an abstract base class for diagnostic services that deal with accessing memory by
address.

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServicelnstance,

Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Subclasses DiagnosticDataTransfer, DiagnosticMemoryAddressableRangeAccess, DiagnosticTransferExit

Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note

Table 4.65: DiagnosticMemoryByAddress

Class DiagnosticMemoryAddressableRangeAccess (abstract)

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::MemoryByAddress

Note This abstract base class

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticMemoryByAddress,
DiagnosticServicelnstance, Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Subclasses DiagnosticReadMemoryByAddress, DiagnosticRequestDownload, DiagnosticRequestUpload, Diagnostic
WriteMemoryByAddress

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note

memoryRange DiagnosticMemory * ref This represents the formal description of the memory
Identifier segment to which the DiagnosticMemoryByAddress

applies.

Table 4.66: DiagnosticMemoryAddressableRangeAccess

Class DiagnosticMemoryldentifier

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::MemoryByAddress

Note This meta-class represents the ability to define memory properties from the diagnostics point of view.
Tags:atp.recommendedPackage=DiagnosticMemoryByAdresss

Y%
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Class DiagnosticMemoryldentifier
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, Identifiable, Multilanguage
Referrable, PackageableElement, Referrable
Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note
access DiagnosticAccess 0..1 ref This represents that access permission defined for the
Permission Permission specific DiagnosticMemoryldentifier.
id Positivelnteger 0..1 attr This represents the identification of the memory segment.
memoryHigh Positivelnteger 0..1 attr This represents the upper bound for addresses of the
Address memory segment.
memoryHigh String 0..1 attr This represents a symbolic label for the upper bound for
AddressLabel addresses of the memory segment.
memoryLow Positivelnteger 0..1 attr This represents the lower bound for addresses of the
Address memory segment.
memoryLow String 0..1 attr This represents a symbolic label for the lower bound for
AddressLabel addresses of the memory segment.
Table 4.67: DiagnosticMemoryldentifier
Class DiagnosticWriteMemoryByAddress
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::MemoryByAddress
Note This represents an instance of the "Write Memory by Address" diagnostic service.
Tags:atp.recommendedPackage=DiagnosticMemoryByAdresss
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticMemory
AddressableRangeAccess, DiagnosticMemoryByAddress, DiagnosticServicelnstance, Identifiable,
MultilanguageReferrable, PackageableElement, Referrable
Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note
writeClass DiagnosticWriteMemory 0..1 ref This reference substantiates that abstract reference in the
ByAddressClass role serviceClass for this specific concrete class.
Thereby, the reference represents the ability to access
shared attributes among all DiagnosticWritememoryBy
Address in the given context.
Table 4.68: DiagnosticWriteMemoryByAddress
Class DiagnosticWriteMemoryByAddressClass
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::MemoryByAddress
Note This meta-class contains attributes shared by all instances of the "Write Memory by Address" diagnostic
service.
Tags:atp.recommendedPackage=DiagnosticMemoryByAdresss
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable
Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note

Table 4.69: DiaghosticWriteMemoryByAddressClass

[TPS_DEXT_01023] writeMemoryByAddress does not define any sub-functions
[ The diagnostic service WriteMemoryByAddress does not define any sub-functions,
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therefore the value of DiagnosticWriteMemoryByAddress.category does not
need to be constrained. | (RS_DEXT_00001, RS_DEXT_00020, RS_DEXT_00051)

DiagnosticCommonElement +serviceClass| DiagnosticCommonElement
DiagnosticServiceClass

DiagnosticServicelnstance

+accessPermi$'0n\|/O.,l ZF

DiagnosticCommonElement
DiagnosticAccessPermission

«atpAbstract» 0.1

DiagnosticMemoryByAddress

ZF +writeCl

DiagnosticMemoryAddressableRangeAccess DiagnosticWriteMemoryByAddress DiagnosticWriteMemoryByAddressClass
ﬂ 0.1
{redefines serviceClass}

Figure 4.28: Modeling of diagnostic service WriteMemoryByAddress (0x3D)

Class DiagnosticReadMemoryByAddress
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::MemoryByAddress
Note This represents an instance of the "Read Memory by Address" diagnostic service.

Tags:atp.recommendedPackage=DiagnosticMemoryByAdresss

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticMemory
AddressableRangeAccess, DiagnosticMemoryByAddress, DiagnosticServicelnstance, Identifiable,
MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note
readClass DiagnosticReadMemory 0..1 ref This reference substantiates that abstract reference in the
ByAddressClass role serviceClass for this specific concrete class.

Thereby, the reference represents the ability to access
shared attributes among all DiagnosticReadMemoryBy
Addresst in the given context.

Table 4.70: DiagnosticReadMemoryByAddress

Class DiagnosticReadMemoryByAddressClass

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::MemoryByAddress

Note This meta-class contains attributes shared by all instances of the "Read Memory by Address" diagnostic
service.

Tags:atp.recommendedPackage=DiagnosticMemoryByAdresss

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element
Attribute Type Mulit. Kind | Note

Table 4.71: DiagnosticReadMemoryByAddressClass

[TPS_DEXT_01024] ReadMemoryByAddress does not define any sub-functions
[The diagnostic service ReadMemoryByAddress does not define any sub-functions,

therefore the value of DiagnosticReadMemoryByAddress.category does not
need to be constrained. | (RS_DEXT_00001, RS_DEXT_00008, RS_DEXT_00051)
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DiagnosticCommonElement +serviceClass DiagnosticCommonElement

DiagnosticServicelnstance DiagnosticServiceClass

+accessPermission\|/0,.1 ZF

DiagnosticCommonElement
DiagnosticAccessPermission

«atpAbstract» 0.1

DiagnosticMemoryByAddress

ZF +readClass

DiagnosticMemoryAddressableRangeAccess :I DiagnosticReadMemoryByAddress

DiagnosticReadMemoryByAddressClass
0.1
edefines serviceClass}

Figure 4.29: Modeling of diagnostic service ReadMemoryByAddress (0x23)

Class DiagnosticTransferExit
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::MemoryByAddress
Note This represents an instance of the "Transfer Exit" diagnostic service.
Tags:atp.recommendedPackage=DiagnosticMemoryByAdresss
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticMemoryByAddress,
DiagnosticServicelnstance, Identifiable, MultilanguageReferrable, PackageableElement, Referrable
Aggregated by | ARPackage.element
Attribute Type Mulit. Kind | Note
transferExit DiagnosticTransferExit 0..1 ref This reference substantiates that abstract reference in the
Class Class role serviceClass for this specific concrete class.
Thereby, the reference represents the ability to access
shared attributes among all DiagnosticTransferExit in the
given context.
Table 4.72: DiagnosticTransferExit
Class DiagnosticTransferExitClass
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::MemoryByAddress
Note This meta-class contains attributes shared by all instances of the "Transfer Exit" diagnostic service.
Tags:atp.recommendedPackage=DiagnosticMemoryByAdresss
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable
Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note

Table 4.73: DiagnosticTransferExitClass

+serviceClass|  pjagnosticCommonElement

01 DiagnosticServiceClass

DiagnosticCommonElement

DiagnosticServicelnstance «atpAbstract»

+acce§Permission\|/0..1 4 4
+transferExitClass
Rlagiesuctony anIer.\‘ent DiagnosticMemoryByAddress <'_ DiagnosticTransferExit DiagnosticTransferExitClass
DiagnosticAccessPermission tede ] CIO..l}
redetines serviceClass;

Figure 4.30: Modeling of diagnostic service TransferExit (0x37)

[TPS_DEXT_01025] TransferExit does not define any sub-functions | The diag-
nostic service TransferExit does not define any sub-functions, therefore the value
of DiagnosticTransferExit.category does not need to be constrained.|(RS._-
DEXT 00001, RS_DEXT 00019, RS_DEXT _00051)
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Class DiagnosticDataTransfer
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::MemoryByAddress
Note This represents an instance of the "Data Transfer" diagnostic service.
Tags:atp.recommendedPackage=DiagnosticMemoryByAdresss
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticMemoryByAddress,
DiagnosticServicelnstance, Identifiable, MultilanguageReferrable, PackageableElement, Referrable
Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note
dataTransfer DiagnosticDataTransfer 0..1 ref This reference substantiates that abstract reference in the
Class Class role serviceClass for this specific concrete class.
Thereby, the reference represents the ability to access
shared attributes among all DiagnosticDataTransfer in the
given context.
Table 4.74: DiagnosticDataTransfer
Class DiagnosticDataTransferClass
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::MemoryByAddress
Note This meta-class contains attributes shared by all instances of the "Data Transfer" diagnostic service.
Tags:atp.recommendedPackage=DiagnosticMemoryByAdresss
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable
Aggregated by | ARPackage.element
Attribute Type Mulit. Kind | Note

Table 4.75: DiagnosticDataTransferClass

+serviceClass

DiagnosticCommonElement DiagnosticCommonElement

DiagnosticServicelnstance «atpAbstract» 0.1 DiagnosticServiceClass

+acce$Permi$ion\|/O..l ZF

+dataTransferClass ZF

DiagnosticCommonElement
DiagnosticAccessPermission

DiagnosticMemoryByAddress < DiagnosticDataTransfer DiagnosticDataTransferClass

0.1
{redefines serviceClass}

Figure 4.31: Modeling of diagnostic service DataTransfer (0x36)

[TPS_DEXT_01026] DataTransfer does not define any sub-functions | The diag-
nostic service bataTransfer does not define any sub-functions, therefore the value
of DiagnosticDataTransfer.category does not need to be constrained. | (RS._-

DEXT_00001, RS_DEXT_00018, RS_DEXT_00051)

Class DiagnosticRequestDownload

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::MemoryByAddress

Note This represents an instance of the "Request Download" diagnostic service.
Tags:atp.recommendedPackage=DiagnosticMemoryByAdresss

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticMemory
AddressableRangeAccess, DiagnosticMemoryByAddress, DiagnosticServicelnstance, Identifiable,
MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

\Y%
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DownloadClass

DownloadClass

A
Class DiagnosticRequestDownload
Attribute Type Mulit. Kind | Note
request DiagnosticRequest 0..1 ref This reference substantiates that abstract reference in the

role serviceClass for this specific concrete class.

Thereby, the reference represents the ability to access
shared attributes among all DiagnosticRequestDownload
in the given context.

Table 4.76: DiagnosticRequestDownload

Class DiagnosticRequestDownloadClass

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::MemoryByAddress

Note This meta-class contains attributes shared by all instances of the "Request Download" diagnostic service.
Tags:atp.recommendedPackage=DiagnosticMemoryByAdresss

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note

Table 4.77: DiagnhosticRequestDownloadClass

DiagnosticCommonElement

DiagnosticServicelnstance

+serviceClass DiagnosticCommonElement

+accessPen‘nis‘on\|/O..l

2

DiagnosticCommonElement
DiagnosticAccessPermission

DiagnosticMemoryByAddress

1

DiagnosticMemoryAddressableRangeAccess

<+

DiagnosticServiceClass

«atpAbstract» 0.1

+requestDownloadClass

DiagnosticRequestDownload

01 DiagnosticRequestDownloadClass

{redefines serviceClass}

Figure 4.32: Modeling of diagnostic service RequestDownload (0x34)

[TPS_DEXT_01027] RequestDownload does not define any sub-functions [The
diagnostic service RequestDownload does not define any sub-functions, therefore
the value of DiagnosticRequestDownload.category does not need to be con-
strained. | (RS_DEXT_00001, RS_DEXT 00016, RS_DEXT_00051)

DiagnosticCommonElement
DiagnosticServicelnstance

+serviceClass DiagnosticCommonElement

+accessPermission \I/O..l

7

DiagnosticCommonElement
DiagnosticAccessPermission

DiagnosticMemoryByAddress

7

«atpAbstract» 01 DiagnosticServiceClass

+requestUploadClass

DiagnosticMemoryAddressableRangeAccess < DiagnosticRequestUpload

0.1

DiagnosticRequestUploadClass

{redefines serviceClass}

Figure 4.33: Modeling of diagnostic service RequestUpload (0x35)
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Class DiagnosticRequestUpload
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::MemoryByAddress
Note This represents an instance of the "Request Upload" diagnostic service.
Tags:atp.recommendedPackage=DiagnosticMemoryByAdresss
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticMemory
AddressableRangeAccess, DiagnosticMemoryByAddress, DiagnosticServicelnstance, Identifiable,
MultilanguageReferrable, PackageableElement, Referrable
Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note
requestUpload DiagnosticRequest 0..1 ref This reference substantiates that abstract reference in the
Class UploadClass role serviceClass for this specific concrete class.
Thereby, the reference represents the ability to access
shared attributes among all DiagnosticRequestUpload in
the given context.

Table 4.78: DiagnhosticRequestUpload

Class DiagnosticRequestUploadClass

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::MemoryByAddress

Note This meta-class contains attributes shared by all instances of the "Request Upload" diagnostic service.
Tags:atp.recommendedPackage=DiagnosticMemoryByAdresss

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note

Table 4.79: DiagnosticRequestUploadClass

[TPS_DEXT_01028] RequestUpload does not define any sub-functions | The di-
agnostic service RequestUpload does not define any sub-functions, therefore the
value of DiagnosticRequestUpload.category does not need to be constrained. |
(RS_DEXT_00001, RS_DEXT_00017, RS_DEXT_00051)

4.3.5.6 CommunicationControl

This chapter describes the modeling of diagnostic services CommunicationControl
(0x28). The purpose of this diagnostic service is to enable or disable TSignalIpP-
duGroups.

However, the actual implementation of the enabling or disabling is obviously not exe-
cuted directly within the diagnostic stack. It requires some interaction with the BswM
that in turn implements the enabling algorithm.

Therefore, the meta-class modeled for this purpose does not need to refer to I1sig-
nalIPduGroupSs but implements a mode request to the BswM.

[TPS_DEXT_01057] Allowed values of DiagnosticComControl.category [The
sub-functions of the diagnostic services CommunicationControl are identified by
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means of the attribute DiagnosticComControl.category. Standardized values of
DiagnosticComControl.category are:

e ENABLE_RX_AND_TX

e DISABLE_RX_AND_TX

e ENABLE_RX_AND_DISABLE_TX

e DISABLE_RX_AND_ENABLE_TX

e ENABLE_RX_AND_DISABLE_TX_WITH_ENHANCED_ADDRESS_INFORMATION
e ENABLE_RX_AND_TX_ WITH_ENHANCED_ADDRESS_INFORMATION

The meaning of these values is described in the applicable ISO document [18].| (RS _-
DEXT _00001, RS _DEXT 00010, RS _DEXT _00051)

DiagnosticCommonElement +serviceClass DiagnosticCommonElement

DiagnosticServicelnstance DiagnosticServiceClass

«atpAbstract» 0.1

DiagnosticComControl DiagnosticComControlClass
DiagnosticAccessPermission 0.1
+ customSubFunctionNumber: {redefines

Positivelnteger [0..1] sewviceClass
+subNodeChannel | 0..* 0..*| +specificChannel

DiagnosticComControlSubNodeChannel DiagnosticComControlSpecificChannel

+accessPermission\|/0..1 ZF

- - +comControlCla:
DiagnosticCommonElement

+ subNodeNumber: Positivelnteger [0..1] + subnetNumber: Positivelnteger [0..1]

+subNodeChannel 0.1 +allChannels\|/0..* +specificChannel \[/¢..1

FibexElement

«atpVariation»
CommunicationCluster

Figure 4.34: Modeling of diagnostic service CommunicationControl (0x28)

[TPS_DEXT_01029] Correspondence of category values to numerical values
mentioned in the ISO 14229-1 [The ISO 14229-1 [18] standard document defines
specific numerical values for the sub-functions of the diagnostic service Communica-
tionControl.

The correspondence of the numerical values to the pre-defined values of category
according to [TPS_DEXT_01057] is pretty obvious because the definition of values
defined in [TPS_DEXT_01057] has been directly inspired by the ISO 14229-1 [18]
standard document. | (RS_DEXT_00001, RS_DEXT_00010, RS_DEXT_00051)

[TPS_DEXT_01030] Manufacturer-specific values for sub-functions of service
CommunicationControl [The ISO 14229-1 [18] standard document, beyond the
standardized numerical values for sub-functions, reserves a numerical range of sub-
Function identifiers for manufacturer-specific use.

In this case it is possible to define further values for category, provided that a custom
prefix is used to avoid potential name clashes with further extensions of the AUTOSAR
standard, namely [TPS_DEXT_01057].| (RS_DEXT_00010, RS_DEXT 00047, RS_-
DEXT_00051)
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[TPS_DEXT _01031] Semantics of DiagnosticComControl.customSubFunc-
tionNumber [The attribute DiagnosticComControl.customSubFunctionNum-
ber has been introduced to allow for the specification of a manufacturer-or supplier-
specific value to represent the custom sub-function in the diagnostic communication.

The tuple created by the values of attributes DiagnosticComControl.category
and DiagnosticComControl.customSubFunctionNumber fully specifies identifi-
cation of the manufacturer- or supplier-specific sub-function. | (RS_DEXT_00010, RS._-
DEXT_00047, RS_DEXT _00051)

[constr_1334] Existence of DiagnosticComControl.customSubFunctionNum-
ber [The attribute DiagnosticComControl.customSubFunctionNumber shall
only exist if the value of DiagnosticComControl.category is outside the stan-
dardized set of values as defined by [TPS_DEXT_01057].

This rule shall be imposed at the time when the DEXT is complete.|()

[constr_1335] Possible values for DiagnosticComControl.customSubFunc—
tionNumber [Given the fulfillment of [constr_1334], the value of a given Diagnos-
ticComControl.customSubFunctionNumber shall always be within the closed in-
terval 0x40 .. Ox5F (for manufacturer-specific sub-functions) or the closed interval
0x60 .. Ox7E (for supplier-specific sub-functions).

This rule shall be imposed at the time when the DEXT is complete.|()

[TPS_DEXT_01032] Impact of the DiagnosticComControlClass on the state
management for CommunicationClusters [The impact of the DiagnosticCom-
ControlClass on the state management for CommunicationClusters can have
two alternative consequences:

e All CommunicationClusters are affected. For this purpose the attribute
allChannels has the ability to identify the applicable CommunicationClus—
ters.

It may seem counterintuitive to require a reference to all applicable Communica-
tionClusters when the expected semantics is actually to define an impact on
all of them.

However, there could be private CommunicationClusters that are not partici-
pating in the diagnostics work-flow: These need to be kept out of scope and there-
fore the explicit identification of applicable CommunicationClusters makes
sense.

e A selected number of CommunicationClusters is affected. This is conceptu-
ally different from the other use case in that it requires an additional attribute that
keeps a subnetNumber that is typically assigned by the OEM role.

|(RS_DEXT_00010)
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Class <<atpVariation>> CommunicationCluster (abstract)

Package M2::AUTOSARTemplates::SystemTemplate::Fibex::FibexCore::CoreTopology

Note The CommunicationCluster is the main element to describe the topological connection of communicating
ECUs.

A cluster describes the ensemble of ECUs, which are linked by a communication medium of arbitrary
topology (bus, star, ring, ...). The nodes within the cluster share the same communication protocol, which
may be event-triggered, time-triggered or a combination of both.

A CommunicationCluster aggregates one or more physical channels.

Tags:vh.latestBindingTime=postBuild

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

Subclasses AbstractCanCluster, EthernetCluster, FlexrayCluster, LinCluster, UserDefinedCluster

Aggregated by | ARPackage.element

Attribute Type Mulit. Kind | Note

baudrate PositiveUnlimitedInteger 0..1 attr Channels speed in bits/s.

physical PhysicalChannel 1.7 aggr | This relationship defines which channel element belongs

Channel to which cluster. A channel shall be assigned to exactly
one cluster, whereas a cluster may have one or more
channels.

Note: This atpSplitable property has no atp.Splitkey due
to atpVariation (PropertySetPattern).

Stereotypes: atpSplitable; atpVariation
Tags:vh.latestBindingTime=systemDesignTime

protocolName String 0..1 attr The name of the protocol used.

protocolVersion String 0..1 attr The version of the protocol used.

Table 4.80: CommunicationCluster

[constr_1336] Applicable value range for DiagnosticComControlSpecific-
Channel.subnetNumber |[The value of attribute DiagnosticComControlSpeci-
ficChannel.subnetNumber shall be within the closed interval 1 .. 14.

This rule shall be imposed at the time when the DEXT is complete.|()

Please note that the regulation implied by [constr_1336] has not been introduced on an
arbitrary basis but gets its conceptual background from the ISO 14229-1 [18] standard
document.

Obviously, a diagnostic service with the name CommunicationControl will have
an impact on the enclosing ECU’s mode management. This impact, however, is not
defined by any further attributes or references, the biagnosticComControl is the
impact.

By definingaDiagnosticComControl and setting the category to one of the applica-
ble values (e.g. ENABLE_RX_AND_TX), it is possible to express the intended semantics
to the full extent.

[constr_1337] Allowed value range for attribute DiagnosticComControlSubN-
odeChannel.subNodeNumber |[The value of attribute DiagnosticComControl-
SubNodeChannel.subNodeNumber shall not exceed the closed interval 0 .. 65535.

This rule shall be imposed at the time when the DEXT is complete.|()
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[TPS_DEXT_01074] Difference between the attributes DiagnosticComControl-
Class.specificChannel and DiagnosticComControlClass.subNodeChan-
nel [The semantical difference between the attributes DiagnosticComControl-
Class.specificChannel and DiagnosticComControlClass.subNodeChan-
nel is that DiagnosticComControlClass.specificChannel actually refers
to a CommunicationCluster whereas DiagnosticComControlClass.subN-
odeChannel basically refers to a CommunicationCluster to which the nodes with
the given identification numbers are connected. | (RS_DEXT_00010)

[constr_10122] Existence of attribute DiagnosticComControlSubNodeChan—
nel.subNodeChannel [Aftribute DiagnosticComControlSubNodeChannel.
subNodeChannel shall only exist if the value of DiagnosticComControl.cate-
gory is set to either

e ENABLE_RX_ AND_DISABLE_TX_ _WITH_ENHANCED_ADDRESS_INFORMATION
or

e ENABLE_RX_AND_TX WITH_ENHANCED_ADDRESS_TINFORMATION.

This rule shall be imposed at the time when the DEXT is complete]()

Class DiagnosticComControl
Package M2::AUTOSARTemplates::DiagnosticExtract::Decm::DiagnosticService::CommunicationControl
Note This represents an instance of the "Communication Control" diagnostic service.

Tags:atp.recommendedPackage=DiagnosticCommunicationControls

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServicelnstance,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note
comControl DiagnosticComControl 0..1 ref This reference substantiates that abstract reference in the
Class Class role serviceClass for this specific concrete class.

Thereby, the reference represents the ability to access
shared attributes among all DiagnosticComControl in the
given context.

customSub Positivelnteger 0..1 attr This attribute shall be used to define a custom
Function sub-function number if none of the standardized values of
Number category shall be used.

Table 4.81: DiaghosticComControl

Class DiagnosticComControlSpecificChannel

Package M2::AUTOSARTemplates::DiagnosticExtract::Decm::DiagnosticService::CommunicationControl

Note This represents the ability to add further attributes to the definition of a specific channel that is subject to

the diagnostic service "communication control".

Base ARObject

Aggregated by | DiagnosticComControlClass.specificChannel

Attribute Type Mult. Kind | Note

specificChannel | CommunicationCluster 0..1 ref This represents the affected CommunicationClusters in
the role specificChannel

subnetNumber Positivelnteger 0..1 attr This represents the applicable subnet number (which is
an arbitrary number ranging from 1..14)

Table 4.82: DiagnosticComControlSpecificChannel
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Class DiagnosticComControlClass
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::CommunicationControl
Note This meta-class contains attributes shared by all instances of the "Communication Control" diagnostic
service.
Tags:atp.recommendedPackage=DiagnosticCommunicationControls
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable
Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note
allChannels CommunicationCluster * ref This reference represents the semantics that all available
channels shall be affected. It is still necessary to refer to
individual CommunicatuionClusters because there could
be private CommunicationClusters in the System Extract
that are not subject to the service "communication
control".
By referring to the applicable CommunicationClusters it
can be made sure that only the affected Communication
Clusters are accessed.
specificChannel | DiagnosticComControl * aggr | This represents the ability to add additional attributes to
SpecificChannel the case that only specific channels are supposed to be
considered,
subNode DiagnosticComControl * aggr This attribute represents the ability to add further
Channel SubNodeChannel attributes to the definition of a specific sub-node channel
that is subject to the diagnostic service "communication
control".
Table 4.83: DiagnosticComControlClass
Class DiagnosticComControlSubNodeChannel
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::CommunicationControl
Note This represents the ability to add further attributes to the definition of a specific sub-node channel that is
subject to the diagnostic service "communication control".
Base ARObject
Aggregated by | DiagnosticComControlClass.subNodeChannel
Attribute Type Mult. Kind | Note
subNode CommunicationCluster 0..1 ref This represents the affected CommunicationClusters in
Channel the role subNodeChannel
subNode Positivelnteger 0..1 attr This represents the applicable subNode number. The
Number value corresponds to the request message parameter
nodeldentificationNumber of diagnostic service
CommunicationControl (0x28).

Table 4.84: DiagnosticComControlSubNodeChannel

4.3.5.7 DynamicallyDefineDataldentifier

This chapter describes the modeling of diagnostic services DynamicallyDefine-
DataIdentifier (0x2C). The purpose of the service is to allow for defining data
identifiers (DID) at run-time.

By this means it is possible to combine existing diagnostic data into a single DID.
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This semantics is reflected by the modeling of the meta-class DiagnosticDynami-
callyDefineDatalIdentifier that refers to a DiagnosticDynamicDataIden—
tifierintherole dataldentifier.

Also, the DiagnosticDynamicallyDefineDataIdentifier inherits a reference
to accessPermission from DiagnosticServiceInstance.

DiagnosticCommonElement +serviceClass DiagnosticCommonElement
DiagnosticServiceClass

DiagnosticServicelnstance «atpAbsiact> 01

+accessPermission\[/0..1 Zﬁ

DiagnosticCommonElement

DiagnosticDynamicallyDefineDataldentifier
DiagnosticAccessPermission

+ maxSourceElement: Positivelnteger [0..1]

0.1
+dataldentifier\[/0..1 +dynamicallyDefineDataldentifierClass\|/ {redefines serviceClass}

Riagnosticabsuacibaiakenuicy DiagnosticDynamicallyDefineDataldentifierClass

DiagnosticDynamicDataldentifier

+ checkPerSourceld: Boolean [0..1]

+ configurationHandling: DiagnosticHandleDDDIConfigurationEnum [0..1

+ subfunction:
DiagnosticDynamicallyDefineDataldentifierSubfunctionEnum [0..*]

«enumeration» «enumeration»
DiagnosticHandleDDDIConfigurationEnum DiagnosticDynamicallyDefineDataldentifierSubfunctionEnum
volatile defineByldentifier
nonVolatile defineByMemoryAddress
clearDynamicallyDefineDataldentifier

Figure 4.35: Modeling of diagnostic service DynamicallyDefineDataldentifier
(0x2C)

[constr_1421] Consistency of DiagnosticDynamicallyDefineDataIdenti-
fierClass.subfunction |[The values of DiagnosticDynamicallyDefine-
DataldentifierClass.subfunction shall not repeat, i.e. every value of Diag-
nosticDynamicallyDefineDataldentifierSubfunctionEnum shall at most
appear once in the subfunction attribute.

This rule shall be imposed at the time when the DEXT is complete.|()

Class DiagnosticDynamicallyDefineDataldentifier
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::DynamicallyDefineDataldentifier
Note This represents an instance of the "Dynamically Define Data Identifier" diagnostic service.

Tags:atp.recommendedPackage=DiagnosticDynamicallyDefineDataldentifiers

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServicelnstance,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note
dataldentifier DiagnosticDynamicData 0..1 ref This represents the applicable DiagnosticDynamicData
Identifier Identfier.

Y%
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JAN
Class DiagnosticDynamicallyDefineDataldentifier
dynamically DiagnosticDynamically 0..1 ref This reference substantiates that abstract reference in the
DefineData DefineDataldentifier role serviceClass for this specific concrete class.
IdentifierClass Class Thereby, the reference represents the ability to access
shared attributes among all DiagnosticDynamicallyDefine
Dataldentifier in the given context.
maxSource Positivelnteger 0..1 attr This represents the maximum number of source elements
Element of the dynamically created DID.

Table 4.85: DiagnosticDynamicallyDefineDataldentifier

[constr_1808] Existence of reference DiagnosticDynamicallyDefine-
Dataldentifier.dataIdentifier [For each DiagnosticDynamicallyDe-
fineDatalIdentifier, the reference t0 DiagnosticDynamicDatalIdentifier
in the role dataIdentifier shall exist at the time when the DEXT is com-

plete.|()

Class DiagnosticDynamicallyDefineDataldentifierClass
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::DynamicallyDefineDataldentifier
Note This meta-class contains attributes shared by all instances of the "Dynamically Define Data Identifier"
diagnostic service.
Tags:atp.recommendedPackage=DiagnosticDynamicallyDefineDataldentifiers
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable
Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note
checkPer Boolean 0..1 attr If set to TRUE, the Dcm module shall check the session,
Sourceld security and mode dependencies per source DIDs with a
ReadDataByldentifier (0x22) with DID in the range 0x
F200 to OxF3FF.
If set to FALSE. the Dcm module shall not check the
session, security and mode dependencies per source
DIDs with a ReadDataByldentifier (0x22) with DID in the
range 0xF200 to OxF3FF.
configuration DiagnosticHandleDDDI 0..1 attr This configuration switch defines whether DDDID
Handling ConfigurationEnum definition is handled as non-volatile information or not.
subfunction DiagnosticDynamically * attr This attribute contains a list of applicable subfunctions for
DefineDataldentifier all DiagnosticDynamicallyDefineDataldentifier that
SubfunctionEnum reference the DiagnosticDynamicallyDefineDataldentifier
Class.
Table 4.86: DiagnosticDynamicallyDefineDataldentifierClass
Enumeration DiagnosticHandleDDDIConfigurationEnum
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::DynamicallyDefineData
Identifier
Note This meta-class represents the options for controlling how the configuration of the DynamicallyDefine
Dataldentifiers is done in the given context.
Aggregated by DiagnosticDynamicallyDefineDataldentifierClass.configurationHandling
Literal Description

Y%
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A
Enumeration DiagnosticHandleDDDIConfigurationEnum
nonVolatile This indicates that the configuration of DynamicallyDefineDataldentifier shall be stored as non-volatile
data.
Tags:atp.EnumerationLiteralindex=0
volatile This indicates that the configuration of DynamicallyDefineDataldentifier shall be handled as volatile
data.
Tags:atp.EnumerationLiteralindex=1
Table 4.87: DiagnosticHandleDDDIConfigurationEnum
Enumeration DiagnosticDynamicallyDefineDataldentifierSubfunctionEnum
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::DynamicallyDefineData
Identifier
Note This meta-class contains a list of possible subfunctions for the UDS service 0x2C.
Aggregated by DiagnosticDynamicallyDefineDataldentifierClass.subfunction
Literal Description

clearDynamically
DefineDataldentifier

Clear the specified dynamic data identifier.

Tags:atp.EnumerationLiteralindex=0

defineByldentifier The definition of dynamic data identifier shall be done via a reference to a diagnostic data identifier.
Tags:atp.EnumerationLiteralindex=1

defineByMemory The definition of dynamic data identifier shall be done via a reference to a memory address.

Address

Tags:atp.EnumerationLiterallndex=2

Table 4.88: DiagnosticDynamicallyDefineDataldentifierSubfunctionEnum

4.3.5.8 ReadDataByPeriodicldentifier

This chapter describes the modeling of diagnostic services ReadDataByPeriodicI-
dentifier (0x2A).

DiagnosticCommonElement +senviceClass DiagnosticCommonElement

DiagnosticServicelnstance DiagnosticServiceClass
«atpAbstract» 0.1

+accessPermission

1 1

DiagnosticCommonElement
DiagnosticAccessPermission +readDataCla

DiagnosticReadDataByPeriodiclD DiagnosticReadDataByPeriodiclDClass

+ maxPeriodicDidToRead: Positivelnteger [0..1]
0.1 + schedulerMaxNumber: Positivelnteger [0..1]

{redefines serviceClass}

+periodicRateT0..*

DiagnosticPeriodicRate

«enumeration»
DiagnosticPeriodicRateCategoryEnum

+ period: TimeValue [0..1]
+ periodicRateCategory:
DiagnosticPeriodicRateCategoryEnum [0..1]

periodicRateSlow
periodicRateMedium
periodicRateFast

Figure 4.36: Modeling of diagnostic service ReadDataByPeriodicIdentifier (0x2A)

[constr_1338]

Maximum number of aggregated DiagnosticReadDataByPer-

iodicIDClass.periodicRate [The number of aggregated periodicRate within
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the context of one DiagnosticReadDataByPeriodicIDClass shall be within the
closed interval 1..3.

This rule shall be imposed at the time when the DEXT is complete.|()

Class DiagnosticReadDataByPeriodiclD
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::ReadDataByPeriodiclD
Note This represents an instance of the "Read Data by periodic Identifier" diagnostic service.

Tags:atp.recommendedPackage=DiagnosticReadDataByPeriodiclds

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServicelnstance,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note
readDataClass DiagnosticReadDataBy 0..1 ref This reference substantiates that abstract reference in the
PeriodicIDClass role serviceClass for this specific concrete class.

Thereby, the reference represents the ability to access
shared attributes among all DiagnosticReadDataBy
PeriodicID in the given context.

Table 4.89: DiagnosticReadDataByPeriodiclD

Class DiagnosticReadDataByPeriodiclDClass
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::ReadDataByPeriodiclD
Note This meta-class contains attributes shared by all instances of the "Read Data by periodic Identifier"

diagnostic service.

Tags:atp.recommendedPackage=DiagnosticReadDataByPeriodiclds

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mulit. Kind | Note

maxPeriodicDid | Positivelnteger 0..1 attr This represents the maximum number of data identifiers

ToRead that can be included in one request.

periodicRate DiagnosticPeriodicRate * aggr | This represents the description of a collection of periodic
rates in which the service can be executed.

schedulerMax Positivelnteger 0..1 attr This represents the maximum number of periodic data

Number identifiers that can be scheduled in parallel.

Table 4.90: DiagnosticReadDataByPeriodiclDClass

[constr_1810] Existence of aggregation DiagnosticReadDataByPeriodicID-
Class.periodicRate [For each DiagnosticReadDataByPeriodicIDClass,
the aggregation of DiagnosticPeriodicRate inthe role periodicRate shall exist
at least once at the time when the DEXT is complete.|()

[constr_1811] Existence of attribute DiagnosticReadDataByPeriodicID-
Class.maxPeriodicDidToRead [For each DiagnosticReadDataByPeriodi-
cIDClass, the attribute maxPeriodicDidToRead shall exist at least once at the
time when the DEXT is complete.|()



AUTOSAR

[constr_1812] Existence of attribute DiagnosticReadDataByPeriodicID-
Class.schedulerMaxNumber [For each DiagnosticReadDataByPeriodicID-
Class, the attribute schedulerMaxNumber shall exist at least once at the time
when the DEXT is complete.|()

Class DiagnosticPeriodicRate

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::ReadDataByPeriodiclD

Note This represents the ability to define a periodic rate for the specification of the "read data by periodic ID"
diagnostic service.

Base ARObject

Aggregated by | DiagnosticReadDataByPeriodiclDClass.periodicRate

Attribute Type Mult. Kind | Note

period TimeValue 0..1 attr This represents the period of the DiagnosticPeriodicRate

in seconds.
periodicRate DiagnosticPeriodicRate 0..1 attr This attribute represents the category of the periodic rate.
Category CategoryEnum

Table 4.91: DiagnosticPeriodicRate

[constr_1763] Existence of attribute DiagnosticPeriodicRate.periodi-
cRateCategory [For each DiagnosticPeriodicRate, the attribute periodi-
cRateCategory shall existat the time when the DEXT is complete.|()

Enumeration DiagnosticPeriodicRateCategoryEnum

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::ReadDataByPeriodiclD
Note This meta-class provides possible values for the setting of the periodic rate.

Aggregated by DiagnosticPeriodicRate.periodicRateCategory

Literal Description

periodicRateFast This value represents a fast periodic rate.

Tags:atp.EnumerationLiterallndex=0

periodicRate This value represents a medium periodic rate.

Medium Tags:atp.EnumerationLiteralindex=1

periodicRateSlow This value represents a slow periodic rate.
Tags:atp.EnumerationLiterallndex=2

Table 4.92: DiagnosticPeriodicRateCategoryEnum

The meaning of the values defined in DiagnosticPeriodicRateCategoryEnum is
described in the applicable ISO document [18].

4.3.5.9 ControlDTCSetting

This chapter describes the modeling of diagnostic services ControlDTCSetting
(0x85). The purpose of the diagnostic service is to let the tester tell the diagnostic
stack to either stop or resume the updating of a diagnostic trouble code.

[TPS_DEXT _01075] standardized values for the attribute DiagnosticCon-
trolDTCSetting.category [AUTOSAR does not standardize any of the possible
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values for the attribute DiagnosticControlDTCSetting.category.|(RS_DEXT_-
00001, RS_DEXT 00021, RS_DEXT_00051)

DiagnosticCommonElement DiagnosticCommonElement

DiagnosticServicelnstance

+serviceClass

DiagnosticServiceClass

«atpAbstract» 0.1
+accessPermission\|[/0..1 % %
i . +dtcSettingCl
DiagnosticCommonElement DiagnosticControl DT CSetting DiagnosticControl DTCSettingClass
DiagnosticAccessPermission 0..1

{redefines + controlOptionRecordPresent: Boolean [0..1]

serviceClass}

Figure 4.37: Modeling of diagnostic service ControlDTCSetting (0x85)

Class DiagnosticControlDTCSetting
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::ControlDTCSetting
Note This represents an instance of the "Control DTC Setting" diagnostic service.
Tags:atp.recommendedPackage=DiagnosticControlDtcSettings
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServicelnstance,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable
Aggregated by | ARPackage.element
Attribute Type Mulit. Kind | Note
dtcSettingClass DiagnosticControlDTC 0..1 ref This reference substantiates that abstract reference in the
SettingClass role serviceClass for this specific concrete class.
Thereby, the reference represents the ability to access
shared attributes among all DiagnosticControlDTCSetting
in the given context.
Table 4.93: DiagnosticControlDTCSetting
Class DiagnosticControlDTCSettingClass
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::ControlDTCSetting
Note This meta-class contains attributes shared by all instances of the "Control DTC Setting" diagnostic
service.
Tags:atp.recommendedPackage=DiagnosticControlDtcSettings
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable
Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note
controlOption Boolean 0..1 attr This represents the decision whether the DTCSetting
RecordPresent ControlOptionRecord (see ISO 14229-1) is in general
supported in the request message.

Table 4.94: DiagnhosticControlDTCSettingClass

4.3.5.10 ResponseOnEvent

This chapter describes the modeling of diagnostic services ResponseOnEvent
(0x86). The purpose of this service is to instruct the AUTOSAR diagnostic stack with
respect to the starting or stopping of sending responses to a specific event to the tester.
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+serviceClass

DiagnosticCommonElement
DiagnosticServicelnstance

+accessPermission

«atpAbstract» 0.1

i

DiagnosticResponseOnEvent

responseOnEventAction:

DiagnosticCommonElement

DiagnosticCommonElement

DiagnosticServiceClass

0.1 DiagnosticAccessPermission

1

DiagnosticResponseOnEventClass

+responseOnEventClass

DiagnosticResponseOnEventActionEnum [0..1]

maxNumberOfStoredDT CStatusChangedEvents:
Positivelnteger [0..1]

0.1
{redefines serviceClass}

maxNumChangeOfDataldentfierEvents: Positivelnteger [0..1]
maxNumComparisionOfValueEvents: Positivelnteger [0..1]

+eventWindow | 0..*

maxSupportedDIDLength: Positivelnteger [0..1]
responseOnEventSchedulerRate: TimeValue [0..1]
storeEventEnabled: Boolean [0..1]

+ o+ o+ o+ o+

DiagnosticEventWindow

+ eventWindowTime:
DiagnosticEventWindowTimeEnum [0..1]

«enumeration»
DiagnosticResponseOnEventActionEnum

«enumeration»
DiagnosticEventWindowTimeEnum

infiniteTimeToResponse stop

powerWindowTime start
clear
report

reportMostRecentDtcOnStatusChange

reportDT CRecordInformationOnDtcStatusChange
onChangeOfDataldentifier

onDTCStatusChange

onComparisonOfValues

Figure 4.38: Modeling of diagnostic service ResponseOnEvent (0x86)

Class DiagnosticResponseOnEvent
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::ResponseOnEvent
Note This represents an instance of the "Response on Event" diagnostic service.
Tags:atp.recommendedPackage=DiagnosticResponseOnEvents
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServicelnstance,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable
Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note
eventWindow DiagnosticEventWindow * aggr | This represents the applicable DiagnosticEventWindows
responseOn DiagnosticResponseOn 0..1 attr Defines sub-functions of the service ResponseOnEvent.
EventAction EventActionEnum
responseOn DiagnosticResponseOn 0..1 ref This reference substantiates that abstract reference in the
EventClass EventClass role serviceClass for this specific concrete class.
Thereby, the reference represents the ability to access
shared attributes among all DiagnosticResponseOnEvent
in the given context.
Table 4.95: DiagnosticResponseOnEvent
Class DiagnosticResponseOnEventClass
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::ResponseOnEvent
Note This represents the ability to define common properties for all instances of the "Response on Event"
diagnostic service.
Tags:atp.recommendedPackage=DiagnosticResponseOnEvents
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable
Aggregated by | ARPackage.element
Attribute Type | Mult. | Kind | Note

\Y
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Class DiagnosticResponseOnEventClass
maxNumberOf Positivelnteger 0..1 attr The maximum number of DTCs that can be stored as
Stored DTCs with change status within one ResponseOnEvent
DTCStatus SchedulerRate interval.
ChangedEvents
maxNum Positivelnteger 0..1 attr The maximum number of events that can be
ChangeOfData simultaneously configured with sub function onChangeOf
IdentfierEvents Dataldentifier.
maxNum Positivelnteger 0..1 attr The maximum number of events that can be
ComparisionOf simultaneously configured with sub function on
ValueEvents ComparisonOfValues.
maxSupported Positivelnteger 0..1 attr The maximum number of measurable data bytes allowed
DIDLength for each DID that is used for comparison or data change.
responseOn TimeValue 0..1 attr The call rate of the periodic scheduler to compare the
EventScheduler values of the Dataldentifier (DID) or to detect DTC status
Rate changes.
storeEvent Boolean 0..1 attr Specifies if the storeEvent functionality of the Response
Enabled OnEvent diagnostic service shall be supported or not. If

set to true, the storeEvent functionality is available. If set

to false the storeEvent functionality is not available.

Table 4.96: DiagnosticResponseOnEventClass
Class DiagnosticEventWindow
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::ResponseOnEvent
Note This represents the ability to define the characteristics of the applicable event window
Base ARObject
Aggregated by | DiagnosticResponseOnEvent.eventWindow
Attribute Type Mult. Kind | Note
eventWindow DiagnosticEventWindow 0..1 attr This attribute clarifies the validity of the eventWindow
Time TimeEnum
Table 4.97: DiagnosticEventWindow

Enumeration DiagnosticEventWindowTimeEnum
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::ResponseOnEvent
Note This represents the ability to define the semantics of the event window.
Aggregated by DiagnosticEventWindow.eventWindowTime
Literal Description

infiniteTimeTo
Response

Tags:atp.EnumerationLiteralindex=3

This value specifies that the event window shall stay active for an infinite amount of time (e.g. open
window until power off).

powerWindowTime

Tags:atp.EnumerationLiterallndex=4

This enumeration value specifies that the server shall send response on event messages until the
server is powered down. The server stops sending response on event messages with the power
down and will send no more response on event messages after server is up again.

Table 4.98: DiagnosticEventWindowTimeEnum
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Enumeration DiagnosticResponseOnEventActionEnum
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::ResponseOnEvent
Note This meta-class has the ability to define sub-functions of the UDS service ResponseOnEvent.
Aggregated by DiagnosticResponseOnEvent.responseOnEventAction
Literal Description
clear Clears the configured events.
Tags:atp.EnumerationLiteralindex=2
onChangeOfData Reports based on change of data identifier.
Identifier Tags:atp.EnumerationLiterallndex=6
onComparisonOf Triggered if data condition is met (e.g. RPM over 5000 1/min).
Values Tags:atp.EnumerationLiterallndex=8
onDTCStatus Reports based on change of DTC status.
Change Tags:atp.EnumerationLiterallndex=7
report Reports the activated events.
Tags:atp.EnumerationLiteralindex=3
reportDTCRecord Reports the DTC record-related information based on a DTC status change. (Subfunction 0x09)
gtf:l)tLrggtri]c;r;](gthc Tags:atp.EnumerationLiteralindex=5
reportMostRecent Triggers the report of the most recent failed or confirmed DTC (Subfunction 0x08).
8::;;8;&% Tags:atp.EnumerationLiterallndex=4
start Starts the response on event service.
Tags:atp.EnumerationLiteralindex=1
stop Stops the response on event service.
Tags:atp.EnumerationLiteralindex=0
Table 4.99: DiaghosticResponseOnEventActionEnum
4.3.5.11 ReadDTCInformation

This chapter describes the modeling of diagnostic services ReadDTCInformation
(0x19). The purpose of this service is to enable a testerto read a Diagnostic Trou-
ble Code fromthe AUTOSAR Dcm [11] (that, in turn, fetches the information from the
AUTOSAR Dem [12]).

DiagnosticCommonElement +serviceClass DiagnosticCommonElement

DiagnosticServicelnstance DiagnosticServiceClass

«atpAbstract» 0.1

+acce§Permi§ion\|/O“l 4 ZF

DiagnosticCommonElement +readDT CInformationClass
DiagnosticAccessPermission

DiagnosticReadDT CInformation DiagnosticReadDT CInformationClass

0.1
{redefines serviceClass}

Figure 4.39: Modeling of diagnostic service ReadDTCInformation (0x19)

[TPS_DEXT_01034] Sub-functions of the service ReadDTCInformation [The di-
agnostics service ReadDTCInformation defines a number of sub-functions that are,
as far as the modeling in AUTOSAR goes, identified by a textual identifier.
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These sub-functions are not modeled explicitly but can be specified by defining a
DiagnosticReadDTCInformation and by setting the DiagnosticReadDTCIn-
formation.category to the identifier of the respective sub-function.

The possible values, as far as the AUTOSAR standard is concerned, are defined by

[TPS_DEXT 01060].|(RS_DEXT 00006, RS_DEXT _00051)

[TPS_DEXT_01060] Applicable values for DiagnosticReadDTCInformation.
category [The following values of the attribute DiagnosticReadDTCInforma-

tion.category are standardized by AUTOSAR:

REPORT_NUMBER_OF_DTC_BY_STATUS_MASK

REPORT_DTC_BY_STATUS_MASK

REPORT_NUMBER_OF_EMISSIONS_OBD_DTC_BY_STATUS_MASK

REPORT_EMISSIONS_OBD_DTC_BY STATUS_MASK
REPORT_DTC_SNAPSHOT_IDENTIFICATION
REPORT_DTC_SNAPSHOT_RECORD_BY_DTC_NUMBER
REPORT_DTC_STORED_DATA_BY_RECORD_NUMBER
REPORT_DTC_EXT_DATA_RECORD_BY_DTC_NUMBER
REPORT_NUMBER_OF_DTC_BY_ SEVERITY_MASK_RECORD
REPORT_DTC_BY_SEVERITY_MASK_RECORD
REPORT_SEVERITY_INFORMATION_OF_DTC
REPORT_SUPPORTED_DTC
REPORT_FIRST_TEST_FAILED_DTC
REPORT_FIRST_CONFIRMED_DTC
REPORT_MOST_RECENT_TEST_FAILED_DTC
REPORT_MOST_RECENT_CONFIRMED_DTC
REPORT_DTC_FAULT_DETECTION_COUNTER
REPORT_DTC_WITH_PERMANENT_STATUS
REPORT_DTC_EXT_DATA_RECORD_BY_ RECORD_NUMBER

REPORT_USER_DEF_MEMORY_DTC_BY_STATUS_MASK

REPORT_USER_DEF_MEMORY_DTC_SNAPSHOT_RECORD_BY_DTC_NUMBER

REPORT_USER_DEF_MEMORY DTC_EXT DATA_ RECORD_BY DTC_NUMBER

REPORT_WWH_OBD_DTC_BY_ MASK_RECORD

REPORT_WWH_OBD_DTC_WITH_PERMANENT_STATUS



AUTOSAR

e REPORT SUPPORTED_DTC_EXT DATA RECORD
e REPORT DTC_INFORMATION BY DTC_READINESS GROUP_IDENTIFIER

The meanings of these values are described in the applicable ISO document (ISO
14229-1) [18].] (RS_DEXT_00001, RS_DEXT 00006, RS_DEXT_00051)

Please note that there is nothing to configure for DiagnosticReadDTCInformation
beyond its mere existence.

Class DiagnosticReadDTCInformation
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::ReadDTClInformation
Note This represents an instance of the "Read DTC Information" diagnostic service.

Tags:atp.recommendedPackage=DiagnosticReadDtcInformations

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServicelnstance,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note

read DiagnosticReadDTC 0..1 ref This reference substantiates that abstract reference in the
DTCInformation InformationClass role serviceClass for this specific concrete class.

Class

Thereby, the reference represents the ability to access
shared attributes among all DiagnosticRead
DTClInformation in the given context.

Table 4.100: DiagnosticReadDTCInformation

Class DiagnosticReadDTCInformationClass

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::ReadDTClInformation

Note This meta-class contains attributes shared by all instances of the "ReadDTClInformation" diagnostic
service.

Tags:atp.recommendedPackage=DiagnosticReadDtcInformations

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note

Table 4.101: DiagnosticReadDTCInformationClass

4.3.5.12 RoutineControl

This chapter describes the modeling of diagnostic services Rout ineControl (0x31).
The purpose of this diagnostic service is to execute a piece of code, a Diagnostic
Rout ine, on the diagnostic stack at the request of the tester.

Diagnostic Routines consist of up to three possible components:
e Start Routine

e Stop Routine
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e Request Routine Results
The impact of this architecture on the meta-model is described by [TPS_DEXT_01077]:

[TPS_DEXT_01077] Modeling of DiagnosticRoutine [From the meta-modeling
point of view, the semantics of DiagnosticRoutine is created by aggregating three
further meta-classes that represent subfunctions of service RoutineControl (0x31):

e DiagnosticStartRoutine
e DiagnosticStopRoutine

e DiagnosticRequestRoutineResults

|(RS_DEXT_00015)

Identifiable
DiagnosticRoutineSubfunction

JA

DiagnosticStartRoutine DiagnosticStopRoutine DiagnosticRequestRoutineResults

Figure 4.40: Abstract base class for subfunctions of diagnostic service RoutineCon-
trol (0x31)

Class DiagnosticRoutineSubfunction (abstract)

Package M2::AUTOSARTemplates::DiagnosticExtract::CommonDiagnostics

Note This meta-class acts as an abstract base class to routine subfunctions.

Base ARObject, Identifiable, MultilanguageReferrable, Referrable

Subclasses DiagnosticRequestRoutineResults, DiagnosticStartRoutine, DiagnosticStopRoutine

Attribute Type Mult. Kind | Note

access DiagnosticAccess 0..1 ref This reference represents the access permission of the
Permission Permission owning routine subfunction.

Table 4.102: DiagnosticRoutineSubfunction

[TPS_DEXT_01088] Semantics of DiagnosticRoutine.id [The attribute Diag-
nosticRoutine.id represents the so-called identifier of the DiagnosticRoutine. |
(RS_DEXT_00036)

[TPS_DEXT_01078] Not possible to use the attribute category for the identifica-
tion of the sub-function of diagnostic service RoutineControl [In the case of
DiagnosticRoutine, it is not possible to use the attribute category for the identi-
fication of the sub-function. | (RS_DEXT_00015, RS_DEXT _00051)

The sub-functions actually have different properties i.e. the arguments to a Diagnos-
ticRoutine that require a dedicated modeling for this purpose.



AUTO SAR

DiagnosticCommonElement +serviceClass DiagnosticCommonElement
DiagnosticServicelnstance «atpAbstract» 01 DiagnosticServiceClass
DiagnosticRoutineControl +routineControlClass DiagnosticRoutineControlClass
0.1

{redefines serviceClass}

+routine \[/0..1

DiagnosticCommonElement IDiagnosticServiceMappingDiagTarget

DiagnosticRoutine Identifiable
DiagnosticDataElement

+ routinelnfo: Positivelnteger [0..1]

«atpVariation» +dataElement 0.1
+ id: Positivelnteger [0..1]
«atpVariation» Tags:
+start | 0.1 +stop | 0.1 +requestResult | 0..1 vhlatestBindingTime = [=-=-=""""~
DiagnosticRoutineSubfunction | |DiagnosticRoutineSubfunction DiagnosticRoutineSubfunction postBuild «atpVariation,atpSplitable»
DiagnosticStartRoutine DiagnosticStopRoutine DiagnosticRequestRoutineResults

DiagnosticAbstractParameter
* * * * * *
+request | 0..* +response | 0..* +request | O..*+response | 0..* +request | O.. +response | O.. + parameterSize: Postivelnteger [0..1]

«atpldentityContributor»

—————>> + bitOffset: Positivelnteger [0..1]

DiagnosticParameter

Figure 4.41: Modeling of diagnostic service RoutineControl (0x31)

[TPS_DEXT_01079] Modeling of the arguments to a DiagnosticRoutine [The
arguments to a DiagnosticRoutine are modeled by means of DiagnosticPa-
rameter that is aggregated in the following roles:

e DiagnosticStartRoutine.request

e DiagnosticStartRoutine.response

e DiagnosticStopRoutine.request

e DiagnosticStopRoutine.response

e DiagnosticRequestRoutineResults.response

e DiagnosticRequestRoutineResults.request

e DiagnosticRequestRoutineResults.response
|(RS_DEXT_00015)

A DiagnosticParameter, in turn, aggregates a DiagnosticDataElement (See
section 4.2.1) in the role dataElement.

[TPS_DEXT_01080] Diagnostic Routine heeds to be started [ISO 14229-1 [18]
does not foresee the existence of a Diagnostic Routine that is already executing
at boot time. Therefore, a Diagnostic Routine needs to be started at some point
in order to make sense of it.| (RS_DEXT_00015)

[constr_1339] Existence of DiagnosticRoutine.start [Inacomplete Diagnos—
ticExtract, the attribute DiagnosticRoutine.start shall always exist for any
given DiagnosticRoutine.

This rule shall be imposed at the time when the DEXT is complete.|()
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[TPS_DEXT _01035] Existence of DiagnosticRoutine.stop and Diagnosti-
cRoutine.requestResult [In contrast {0 DiagnosticRoutine.start (as clari-
fied by [constr_1339]), the existence of DiagnosticRoutine.stop and Diagnos-
ticRoutine.requestResult is truly optional.| (RS_DEXT_00015)

[constr_1340] Consistency of DiagnosticServiceSwMapping Wwith re-
spect to synchronously called DiagnosticRoutines [Each DiagnosticSer-
viceSwMapping that references a DiagnosticRoutineControl that only aggre-
gates a DiagnosticStartRoutine in the role start shall only reference a swc-
ServiceDependency Of BswServiceDependency thatin turn aggregates a Diag-
nosticRoutineNeeds with attribute diagRoutineType set to DiagnosticRou-—
tineTypeEnum.synchronous.

This rule shall be imposed at the time when the DEXT is complete.|()

[constr_1341] Consistency of DiagnosticServiceSwMapping With respect
to asynchronously called DiagnosticRoutines [Each DiagnosticSer-
viceSwMapping that references a DiagnosticRoutineControl that aggregates
aDiagnosticStopRoutine and/or DiagnosticRequestRoutineResults inthe
role stop or requestResult shall only reference a swcServiceDependency Or
BswServiceDependency that in turn aggregates a DiagnosticRoutineNeeds
with attribute diagRoutineType set t0 DiagnosticRoutineTypeEnum.asyn-—
chronous.

This rule shall be imposed at the time when the DEXT is complete.|()

DiagnosticCommonElement | , 5 -cessPermission Identifiable

DiagnosticAccessPermission DiagnosticRoutineSubfunction
0.1

Figure 4.42: Permission is granted per subfunction

The DiagnosticRoutineControl service is the only UDS service with both sub-
function and identifier. ISO 14229-1 [18] treats the service with respect to session and
security as a service with identifier.

In other words a DiagnosticRout ine—with its three subfunctions start, stop and
requestResult—for the same identifier can have only DiagnosticAccessPer—
mission with the same referenced DiagnosticSession and DiagnosticSecu—
rityLevel.

However, different DiagnosticEnvironmentalConditions may exist for the sub-
functions of a DiagnosticRoutine with the same identifier (DiagnosticRoutine.
id).

[constr_1772] Unique DiagnosticSession and DiagnosticSecurityLevel
for diagnostic routines that have the same identifier [All DiagnosticAc-
cessPermissions referenced from DiagnosticRoutines where attribute Diag-
nosticRoutine.id has the identical value shall refer to the identical set of biag-
nosticSession and DiagnosticSecurityLevel.

This rule shall be imposed at the time when the DEXT is complete.|()
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For this purpose, the reference from the abstract base class® DiagnosticRoutine-
SubfunctiontoDiagnosticAccessPermissionintherole accessPermission
exists (see Figure 4.42).

Consequently, the reference from meta-class DiagnosticRoutineControl (via its
abstract base class DiagnosticServiceInstance) to meta-class Diagnosti-
cAccessPermission has no meaning.

[constr_1612] Reference from DiagnosticRoutineControl t0 DiagnosticAc—
cessPermission has ho meaning | The reference fromDiagnosticRoutineCon-
trol (via its abstract base class DiagnosticServiceInstance) in the role
accessPermission to meta-class DiagnosticAccessPermission shall not be
used.

This rule shall be imposed at the time when the DEXT is complete.|()

Class DiagnosticRoutine
Package M2::AUTOSARTemplates::DiagnosticExtract::CommonDiagnostics
Note This meta-class represents the ability to define a diagnostic routine.

Tags:atp.recommendedPackage=DiagnosticRoutines

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, Identifiable, Multilanguage
Referrable, PackageableElement, Referrable

Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note

id Positivelnteger 0..1 attr This is the numerical identifier used to identify the
DiagnosticRoutine in the scope of diagnostic workflow

Stereotypes: atpVariation
Tags:vh.latestBindingTime=preCompileTime

requestResult DiagnosticRequest 0..1 aggr | This represents the ability to request the result of a
RoutineResults running routine.
routinelnfo Positivelnteger 0..1 attr This represents the routine info byte. The info byte

contains a manufacturer-specific value (for the
identification of record identifiers) that is reported to the
tester.

Other use cases for this attribute are mentioned in ISO
27145 and ISO 26021.

start DiagnosticStartRoutine 0..1 aggr This represents the ability to start a routine

stop DiagnosticStopRoutine 0..1 aggr | This represents the ability to stop a running routine.

Table 4.103: DiagnosticRoutine

[constr_1815] Existence of attribute DiagnosticRoutine.id [For each Diag-
nosticRoutine, the attribute id shall exist at least once at the time when the
DEXT is complete.|()

Sof meta-classes DiagnosticStartRoutine, DiagnosticStopRoutine, and DiagnosticRe—
questRoutineResults
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Class DiagnosticStartRoutine

Package M2::AUTOSARTemplates::DiagnosticExtract::CommonDiagnostics

Note This represents the ability to start a diagnostic routine.

Base ARObject, DiagnosticRoutineSubfunction, Identifiable, MultilanguageReferrable, Referrable

Aggregated by | DiagnosticRoutine.start

Attribute Type Mult. Kind | Note

request DiagnosticParameter * aggr This represents the request parameters.

response DiagnosticParameter * aggr This represents the response parameters.

Table 4.104: DiagnosticStartRoutine

Class DiagnosticStopRoutine

Package M2::AUTOSARTemplates::DiagnosticExtract::CommonDiagnostics

Note This represents the ability to stop a diagnostic routine.

Base ARObject, DiagnosticRoutineSubfunction, Identifiable, MultilanguageReferrable, Referrable

Aggregated by | DiagnosticRoutine.stop

Attribute Type Mulit. Kind | Note

request DiagnosticParameter * aggr | This represents the request parameters.

response DiagnosticParameter * aggr | This represents the response parameters.

Table 4.105: DiagnosticStopRoutine

Class DiagnosticRequestRoutineResults

Package M2::AUTOSARTemplates::DiagnosticExtract::CommonDiagnostics

Note This meta-class represents the ability to define the result of a diagnostic routine execution.

Base ARObject, DiagnosticRoutineSubfunction, Identifiable, MultilanguageReferrable, Referrable

Aggregated by | DiagnosticRoutine.requestResult

Attribute Type Mult. Kind | Note

request DiagnosticParameter * aggr This represents the request parameters.

response DiagnosticParameter * aggr This represents the response parameters.

Table 4.106: DiagnosticRequestRoutineResults

Class DiagnosticRoutineControl

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::RoutineControl

Note This represents an instance of the "Routine Control" diagnostic service.

Tags:atp.recommendedPackage=DiagnosticRoutineControls
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServicelnstance,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note

routine DiagnosticRoutine 0..1 ref This refers to the applicable DiagnosticRoutine.

routineControl DiagnosticRoutine 0..1 ref This reference substantiates that abstract reference in the

Class ControlClass role serviceClass for this specific concrete class.
Thereby, the reference represents the ability to access
shared attributes among all DiagnosticRoutineControl in
the given context.

Table 4.107: DiagnosticRoutineControl
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[constr_10100] Existence of DiagnosticRoutineControl.routine [For each
DiagnosticRoutineControl, the attribute routine shall exist at the time
when the DEXT is complete.|()

Class DiagnosticRoutineControlClass
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::RoutineControl
Note This meta-class contains attributes shared by all instances of the "Routine Control" diagnostic service.
Tags:atp.recommendedPackage=DiagnosticRoutineControls
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable
Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note
Table 4.108: DiagnosticRoutineControlClass
Class DiagnosticRoutineNeeds
Package M2::AUTOSARTemplates::CommonStructure::ServiceNeeds
Note Specifies the general needs on the configuration of the Diagnostic Communication Manager (Dcm) which
are not related to a particular item (e.g. a PID). The main use case is the mapping of service ports to the
Dcm which are not related to a particular item.
Base ARObject, DiagnosticCapabilityElement, Identifiable, MultilanguageReferrable, Referrable, Service
Needs
Aggregated by | BswServiceDependency.serviceNeeds, SwcServiceDependency.serviceNeeds
Attribute Type Mult. Kind | Note
diagRoutine DiagnosticRoutineType 0..1 attr This denotes the type of diagnostic routine which is
Type Enum implemented by the referenced server port.
Table 4.109: DiagnosticRoutineNeeds
Enumeration DiagnosticRoutineTypeEnum
Package M2::AUTOSARTemplates::CommonStructure::ServiceNeeds
Note This enumerator specifies the different types of diagnostic routines.
Aggregated by DiagnosticRoutineNeeds.diagRoutineType
Literal Description
asynchronous This indicates that the diagnostic server is not blocked while the diagnostic routine is running.
Tags:atp.EnumerationLiteralindex=0
synchronous This indicates that the diagnostic routine blocks the diagnostic server in the ECU while the routine is
running.
Tags:atp.EnumerationLiterallndex=1

Table 4.110: DiagnosticRoutineTypeEnum

4.3.5.13 SecurityAccess

This chapter describes the modeling of diagnostic services SecurityAccess (0x27).
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[TPS_DEXT_01053] Existence of DiagnosticSecurityAccess.securityLevel
[The configuration of a given DiagnosticSecurityAccess is considered incom-
plete until the reference in the role DiagnosticSecurityAccess.securityLevel
exists.| (RS_DEXT_00009, RS_DEXT_00042)

The meaning of [TPS_DEXT_01053] is that the reference may be missing in intermedi-
ate steps of the configuration work flow. But at the point in time when ECU configuration
is generated from the DiagnosticExtract the reference is needed to able to make
sense of the model for the given DiagnosticSecurityAccess.

DiagnosticCommonElement +authenticationRole DiagnosticCommonElement

DiagnosticAccessPermission o DiagnosticAuthRole

+accessPermisson 0.1 + bitPosition: Positivelnteger [0..1]
0..% \|/ +securityLevel v + isDefault: Boolean [0..1]

DiagnosticCommonElement
DiagnosticSecurityLevel

DiagnosticCommonElement +serviceClass DiagnosticCommonElement
DiagnosticServicelnstance DiagnosticServiceClass

«atpAbstract» 0.1

+ accessDataRecordSize:
Positivelnteger [0..1]

+ keySize: Positivelnteger [0..1]

+ numFailedSecurityAccess:

Positivelnteger [0..1]

i ime: Ti +securityLevel .
* [sgc;]myDelayTlme. TimeValue Y + requestSeedId: Positivelnteger [0..1]

0.1 + securityDelayTimeOnBoot: TimeValue [0..1]
+ seedSize: Positivelnteger [0..1] |~ X
«atpSplitable»

DiagnosticSecurityAccess DiagnosticSecurityAccessClass
+securityAccessClass

0.1
{redefines serviceClass}

Figure 4.43: Modeling of diagnostic service SecurityAccess (0x27)

Please note that (as already explained in section 4.3.5) the sub-functions of this service
are modeled by means of the category attribute.

In response to conceptual differences between many other diagnostic services and
SecurityAccess, the applicable sub-functions for the diagnostic service Security-
Access are not defined by means of the attribute DiagnosticSecurityAccess.
category.

[TPS_DEXT_01036] Work-flow within the execution of the diagnostic service Se-
curityAccess [The work-flow within the execution of the diagnostic service secu-
rityAccess basically boils down to the tester sending the request to obtain a seed
from the diagnostic stack and then sending back a key to the stack.

Thus, the sub-functions could be generically be described as requestSeed and send-
Key, which is precisely what the ISO 14229-1 [18] does.

According to this logic, the requestSeed could get a specific number assigned to iden-
tify the sub-function and then the sendKey sub-function would get assigned the number
of the requestSeed sub-function + 1. Again, this is fully in line with the ISO 14229-
1 [18].](RS_DEXT_00009)

However, there is further dimension to take into account, namely the DiagnosticSe-
curityLevel. According to ISO 14229-1 [18], different security levels make different
numbers for the sub-function identifier.

[TPS_DEXT_01037] Semantics of DiagnosticSecurityAccess.requestSee-
did |[The attribute DiagnosticSecurityAccess.requestSeedId shall be used
to define the number of the sub-function of the diagnostic service SecurityAccess
according to the intended security level.| (RS_DEXT_00009)
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[constr_1342] Possible values for DiagnosticSecurityAccess.requestSee-
did [The value of the attribute DiagnosticSecurityAccess.requestSeedId
shall only be set to an odd number®.

The supported value range consists of the following list:
¢ all odd numbers in the closed interval 0x01 .. 0x41

e 0x5F (this corresponds to the case of end-of-life activation of on-board pyrotech-
nic devices according to ISO 26021-2 [19])

e all odd numbers in the closed interval 0x61 .. OX7E
This rule shall be imposed at the time when the DEXT is complete.|()

In contrast to a similar situation in the case of the diagnostic service SessionControl
(see section 4.3.5.14), there is no real evidence that a DiagnosticSecurityLevel
always exists before the referencing DiagnosticSecurityAccess is created in or-
der to properly establish the reference in the role DiagnosticSecurityAccess.
securityLevel.

[TPS_DEXT _01038] Motivation for making the reference DiagnosticSecu-
rityAccess.securityLevel <atpSplitable> [The reference Diagnostic—
SecurityAccess.securityLevel needs to be decorated with the stereotype
<atpSplitable>> in order to advertise the idea that the reference to a correspond-
ing DiagnosticSecurityLevel is created (potentially in a different artifact) some
time after the actual creation of the given DiagnosticSecurityAccess.|(RS_-
DEXT _00001, RS _DEXT 00009, RS DEXT _00042)

Of course, if the DiagnosticSecurityLevel factually exists before the definition of
DiagnosticSecurityAccess the reference can directly be inserted into the model.

Class DiagnosticSecurityAccess
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::SecurityAccess
Note This represents an instance of the "Security Access" diagnostic service.

Tags:atp.recommendedPackage=DiagnosticSecurityAccesss

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServicelnstance,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note
requestSeed|d Positivelnteger 0..1 attr This would be 0x01, 0x03, 0x05, ...

The sendKey id can be computed by adding 1 to the
requestSeedId

vV

5The even numbers are reserved for the identification of the corresponding sendKey sub-function, as
explained by [TPS_DEXT_01036].
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Class DiagnosticSecurityAccess

securityAccess DiagnosticSecurity 0..1 ref This reference substantiates that abstract reference in the

Class AccessClass role serviceClass for this specific concrete class.
Thereby, the reference represents the ability to access
shared attributes among all DiagnosticSecurityAccess in
the given context.

securityDelay TimeValue 0..1 attr Start delay timer on power on in seconds.

TimeOnBoot This delay indicates the time at ECU boot power-on time
where the Dcm remains in the default session and does
not accept a security access.

securityLevel DiagnosticSecurityLevel 0..1 ref This reference identifies the applicable security level for
the security access.

Stereotypes: atpSplitable
Tags:atp.Splitkey=securityLevel

Table 4.111: DiagnosticSecurityAccess

[constr_1816] Existence of attribute DiagnosticSecurityAccess.request-
SeedId [For each DiagnosticSecurityAccess, the attribute requestSeedId
shall exist at least once at the time when the DEXT is complete.|()

[constr_1817] Existence of attribute DiagnosticSecurityAccess.secu-
rityLevel [For each DiagnosticSecurityAccess, the attribute secu-
rityLevel shall exist at least once at the time when the DEXT is com-

plete.|()

[constr_10045] Existence of attribute DiagnosticSecurityAccessClass.
securityDelayTimeOnBoot [Attribute DiagnosticSecurityAccessClass.se—
curityDelayTimeOnBoot shall exist at the time when the DEXT is com-

plete.|()

Class DiagnosticSecurityAccessClass
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::SecurityAccess
Note This meta-class contains attributes shared by all instances of the "Security Access" diagnostic service.

Tags:atp.recommendedPackage=DiagnosticSecurityAccesss

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note

Table 4.112: DiagnosticSecurityAccessClass

4.3.5.14 SessionControl

This chapter describes the modeling of diagnostic services SessionControl (0x10).
The obvious goal of the service is to support the switching from one diagnostic session
to another.
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[TPS_DEXT_01081] Modeling of DiagnosticSessionControl [For the purpose
of providing a means to specify the switching from one diagnostic session to another di-
agnostic session, DiagnosticSessionControl refers to a DiagnosticSession
in the role diagnosticSession.|(RS_DEXT_00003, RS_DEXT_00040)

DiagnosticCommonElement |4 5ccessPermission DiagnosticCommonElement +serviceClass DiagnosticCommonElement

DiagnosticAccessPermission DiagnosticServicelnstance DiagnosticServiceClass
0..1 «atpAbstract» 0.1

0__*\|/+diagnostic:8ession ZF ZP

DiagnosticCommonElement

+diagnosticSession DiagnosticSessionControl +sessionControlClass| DiagnosticSessionControlClass
DiagnosticSession

0.1 0.1

+ id: Positivelnteger [0..1] {redefines serviceClass}

+ jumpToBootLoader:
DiagnosticJumpToBootLoaderEnum [0..1]

+ p2ServerMax: TimeValue [0..1]

+ p2StarServerMax: TimeValue [0..1]

Figure 4.44: Modeling of diagnostic service SessionControl (0x10)

According to ISO 14229-1 [18], the diagnostic service SessionControl defines sub-
functions.

[TPS_DEXT_01039] Identification of the sub-function of DiagnosticSession-
Control [Inthe case of DiagnosticSessionControl it would not be a good idea
to encode the applicable sub-function by means of the attribute DiagnosticSes-
sionControl.category.

Actually, the possible sub-functions are strongly related to the concept of the diagnostic
session, represented by the meta-class DiagnosticSession.

The latter, in turn, has an attribute id that directly corresponds to the number of the
applicable sub-function for DiagnosticSessionControl.

In other words, the sub-function of DiagnosticSessionControl is identified
by means of the reference DiagnosticSessionControl.diagnosticSession.|
(RS _DEXT 00003, RS DEXT 00051)

[TPS_DEXT _01082] Existence of DiagnosticSessionControl.diagnostic-
Session [The idea of modeling the sub-function of DiagnosticSessionControl
by means of the reference DiagnosticSessionControl.diagnosticSession
implies that the applicable DiagnosticSession already exists at the time when the
given DiagnosticSessionControl is created.

It is assumed that this will always be the case because the definition of Diagnos-
ticSessions is part of laying the groundwork’ for diagnostic communication. | (RS_-
DEXT_00003, RS_DEXT _00040)

It is hard to foresee a scenario where the DiagnosticSessions are defined near the
very end of the work-flow that leads to a complete DiagnosticExtract.

"This is similar to the definition of commonly used data types in a software development project
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Class DiagnosticSessionControl
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::SessionControl
Note This represents an instance of the "Session Control" diagnostic service.

Tags:atp.recommendedPackage=DiagnosticSessionControls

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServicelnstance,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note

diagnostic DiagnosticSession 0..1 ref This represents the applicable DiagnosticSessions
Session

sessionControl DiagnosticSession 0..1 ref This reference substantiates that abstract reference in the
Class ControlClass role serviceClass for this specific concrete class.

Thereby, the reference represents the ability to access
shared attributes among all DiagnosticSessionControl in
the given context.

Table 4.113: DiagnosticSessionControl

[constr_1818] Existence of reference DiagnosticSessionControl.diagnos-
ticSession [For each DiagnosticSessionControl, the reference to Diagnos-
ticSessionintherole diagnosticSession shall exist at the time when the
DEXT is complete.|()

Class DiagnosticSessionControlClass
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::SessionControl
Note This meta-class contains attributes shared by all instances of the "Session Control" diagnostic service.

Tags:atp.recommendedPackage=DiagnosticSessionControls

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note

Table 4.114: DiagnosticSessionControlClass

4.3.5.15 RequestFileTransfer

This chapter describes the modeling of diagnostic services RequestFileTransfer
(0x38). The purpose of the service is the triggering of the transfer of a file from or to
the AUTOSAR diagnostic stack.

Please note that there is nothing to configure for DiagnosticRequestFileTrans—
fer beyond its mere existence.

[TPS_DEXT_01090] Diagnostic service RequestFileTransfer does not define
any sub-functions [ The diagnostic service RequestFileTransfer does not define
any sub-functions. therefore, the usage of the attribute category is not constrained
for meta-class DiagnosticRequestFileTransfer.|(RS_DEXT_00057)
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DiagnosticCommonElement +serviceClass DiagnosticCommonElement
DiagnosticServicelnstance «atpAbstract» 0.1 DiagnosticServiceClass
0.1 \|/+acce§Permi$ion Z} ZP
DiagnosticCommonElement DiagnosticRequestFileTransfer +requestFileTransferClass DiagnosticRequestFileTransferClass
DiagnosticAccessPermission
0.1

{redefines serviceClass}

Figure 4.45: Modeling of diagnostic service RequestFileTransfer (0x38)

Class DiagnosticRequestFileTransfer
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::RequestFile Transfer
Note This diagnostic service instance implements the UDS service 0x38.

Tags:atp.recommendedPackage=DiagnosticRequestFileTransfers

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServicelnstance,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note
requestFile DiagnosticRequestFile 0..1 ref This reference substantiates that abstract reference in the
TransferClass TransferClass role serviceClass for this specific concrete class.

Thereby, the reference represents the ability to access
shared attributes among all DiagnosticRequestFile
Transfer in the given context.

Table 4.115: DiagnosticRequestFileTransfer

Class DiagnosticRequestFileTransferClass

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::RequestFileTransfer

Note This meta-class contains attributes shared by all instances of the "Request File transfer" diagnostic
service.

Tags:atp.recommendedPackage=DiagnosticRequestFileTransfers

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element
Attribute Type Mulit. Kind | Note

Table 4.116: DiagnosticRequestFileTransferClass

4.3.5.16 Authentication

This chapter describes the modeling of the diagnostic service Authentication
(0x29). The purpose of this service is to allow the tester to identify itself to the ECU,
and thereby gain access to services allowed for its “role”.

[TPS_DEXT_01158] Sub-Functions for diagnostic service Authentication [The
following sub functions are supported for the diagnostic service Authentication:

e De-authentication, formalized by meta-class DiagnosticDeAuthentication.
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e Verify certificate unidirectional, formalized by meta-class Diagnosticveri-
fyCertificateUnidirectional.

¢ Verify certificate bidirectional, formalized by meta-class DiagnosticvVerifyC-
ertificateBidirectional

e Proof of ownership, formalized by meta-class DiagnosticProofOfOwner-
ship.

¢ Authentication configuration, formalized by meta-class DiagnosticAuthenti-
cationConfiguration.

10

- n +serviceCla - -
DiagnosticCommonElement DiagnosticCommonElement

DiagnosticServicelnstance «atpAbstract» 0.1 DiagnosticServiceClass

ZF +authenticationClass ZF

DiagnosticAuthentication 01 DiagnosticAuthenticationClass

+ authenticationTimeout: TimeValue [0..1] {redefines

Zr serviceClass}

DiagnosticAuthenticationConfiguration DiagnosticVerifyCertificateBidirectional DiagnosticVerifyCertificateUnidirectional

DiagnosticDeAuthentication DiagnosticProofOfOwnership

Figure 4.46: Modeling of diagnostic service Authentication (0x29)

[TPS_DEXT_01159] Supported authentication methods for diagnostic service
Authentication [The modeling of the Authentication service only provides sup-
port for a PKI certificate exchange. | ()

[constr_10091] Mandatory subfunction of diagnostic service Authentication
[If the diagnostic service Authentication is supported, then the following sub-
functions shall be configured:

e De-authentication, formalized by meta-class DiagnosticDeAuthentication.

e Proof of ownership, formalized by meta-class DiagnosticProofOfOwner-
ship.

¢ Authentication configuration, formalized by meta-class DiagnosticAuthenti-
cationConfiguration.

e One of

— Verify certificate unidirectional, formalized by meta-class Diagnosticver-
ifyCertificateUnidirectional

— Verify certificate bidirectional, formalized by meta-class Diagnosticver—
ifyCertificateBidirectional.

This rule shall be imposed at the time when the DEXT is complete.|()
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Class DiagnosticAuthentication (abstract)
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::Authentication
Note This meta-class represents the ability to configure the usage of the UDS service Authentication in the
Diagnostic extract.
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServicelnstance,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable
Subclasses DiagnosticAuthenticationConfiguration, DiagnosticDeAuthentication, DiagnosticProofOfOwnership,
DiagnosticVerifyCertificateBidirectional, DiagnosticVerifyCertificateUnidirectional
Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note
authentication Diagnostic 0..1 ref This represents the corresponding "class", i.e. this
Class AuthenticationClass meta-class provides properties that are shared among all
instances of applicable sub-classes of DiagnosticService
Instance.
The subclasses that affected by this pattern implement
references to the applicable "class"-role that substantiate
this abstract reference.
authentication TimeValue 0..1 attr This attribute defines the time that the authentication
Timeout state is maintained in default-session if there is no
communication from the authenticated client.
Table 4.117: DiagnosticAuthentication
Class DiagnosticAuthenticationClass
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::Authentication
Note This meta-class contains configuration shared by all instances of the Authentication diagnostic service.
Tags:atp.recommendedPackage=DiagnosticAuthentications
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable
Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note
Table 4.118: DiagnosticAuthenticationClass
Class DiagnosticAuthenticationConfiguration
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::Authentication
Note This meta-class represents the subfunction to configure the authentication.
Tags:atp.recommendedPackage=DiagnosticAuthentications
Base ARElement, ARObject, CollectableElement, DiagnosticAuthentication, DiagnosticCommonElement,
DiagnosticServicelnstance, Identifiable, MultilanguageReferrable, PackageableElement, Referrable
Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note

Table 4.119: DiagnosticAuthenticationConfiguration
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Class DiagnosticVerifyCertificateBidirectional

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::Authentication

Note This meta-class represents the subfunction to do a bidirectional verification of the certificate.
Tags:atp.recommendedPackage=DiagnosticAuthentications

Base ARElement, ARObject, CollectableElement, DiagnosticAuthentication, DiagnosticCommonElement,
DiagnosticServicelnstance, Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note

Table 4.120: DiagnosticVerifyCertificateBidirectional

Class DiagnosticVerifyCertificateUnidirectional

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::Authentication

Note This meta-class represents the subfunction to do a unidirectional verification of the certificate.
Tags:atp.recommendedPackage=DiagnosticAuthentications

Base ARElement, ARObject, CollectableElement, DiagnosticAuthentication, DiagnosticCommonElement,
DiagnosticServicelnstance, Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note

Table 4.121: DiagnosticVerifyCertificateUnidirectional

Class DiagnosticDeAuthentication

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::Authentication

Note This meta-class represents the subfunction to remove the authentication
Tags:atp.recommendedPackage=DiagnosticAuthentications

Base ARElement, ARObject, CollectableElement, DiagnosticAuthentication, DiagnosticCommonElement,
DiagnosticServicelnstance, Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Muit. Kind | Note

Table 4.122: DiagnosticDeAuthentication

Class DiagnosticProofOfOwnership

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::DiagnosticService::Authentication

Note This meta-class represents the subfunction to provide proof of ownership.
Tags:atp.recommendedPackage=DiagnosticAuthentications

Base ARElement, ARObject, CollectableElement, DiagnosticAuthentication, DiagnosticCommonElement,
DiagnosticServicelnstance, Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note

Table 4.123: DiagnosticProofOfOwnership




AUTOSAR

4.3.6 OBD Diagnostic Services supported by AUTOSAR

Support for diagnostic services for on-board diagnostics (OBD) [20] requires the defi-
nition of further meta-classes similar to e.g. DiagnostichDataldentifier or Diag-
nosticRoutine.

[TPS_DEXT_01092] Semantics of DiagnosticParameterIdentifier [The
meta-class DiagnosticParameterIdentifier is used to reflect the concept of the
so-called Parameter Identifiers (PID) in the diagnostic extract. ADiagnosticParam-
eterIdentifier defines the following properties:

e Each DiagnosticParameterIdentifier gets a numerical ID carried in the
attribute DiagnosticParameterIdentifier.id.

e DiagnosticParameterIdentifier may also contain a so-called Support
Info Byte, modeled as DiagnosticSupportInfoByte.

e The definition of a DiagnosticParameterIdentifier also contains a list of
data associated with the PID. This list is modeled as an aggregation of Diag-
nosticParameter.

|(RS_DEXT_00068)

As already mentioned in [TPS_DEXT_01092], the DiagnosticParameterIdenti-
fier shall not be confused with the DiagnosticParameter. The latter is used
“‘inside” the definition of DiagnosticParameterIdentifier, but also in Diag-
nosticDataldentifier Or DiagnosticRoutine, to define one (out of potentially
many) piece of information held in the scope of a DiagnosticParameterIdenti-
fier.

[constr_1447] Restrictions for the value of DiagnosticParameterIdentifier.
id [The values 0x00, 0x20, 0x40, 0x60, 0x80, 0xA0, 0xCO, and 0xEO are not allowed
to appear in the value of DiagnosticParameterIdentifier.id.

This rule shall be imposed at the time when the DEXT is complete.|()

[constr_1448] Interval of DiagnosticParameterIdentifier.id [The allowed in-
terval for values of DiagnosticParameterIdentifier.id shall not exceed [0..255]
at the time when the DEXT is complete.|()

«atpVariation» |+swDataDefProps DiagnosticServiceMappingDiagTarget DiagnosticAbstractParameter
SwDataDefProps —————————<@ identifiable +dataElement
0.1 «atpSplitable» DiagnosticDataElement + parameterSize: Positivelnteger [0..1]
g
+ araySizeSemantics: 0.1 N «atpldentityContributor»
Yl P «atpVariation,atpSplitable» + bitOffset: Positivelnteger [0..1]
«enumeration» ArraySizeSemanticsEnum [0..1] \
AmaySizeSemanticsEnum + maxNumberOfElements:
Positivelnteger [0..1]
fixedSize : iti bo .
Ixeasize + scalingInfoSize: Positivelnteger [0..1] «atpSplitable» Tags:
vh.latestBindingTime = postBuild
+supportinfo T
DiagnosticParameterSupportinfo L > = DiagnosticParameter
0.1
+ supportinfoBit: Positivelnteger [0..1]
DiagnosticCommonElement

; } . . e '

DiagnosticSupportinfoByte +supportinfoByte DiagnosticParameterldentifier ' +dataElement
+ position: Positivelnteger [0..1] + id: Positivelnteger [0..1] . - 0..%
+ size: Positivelnteger [0..1] 0.1 + pidSize: Positivelnteger [0..1] «atpSplitable atpVariation»

Figure 4.47: Modeling of the DiagnosticParameterIdentifier
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[constr_10370] Restriction regarding the role DiagnosticParameterIdenti-
fier.dataElement [A DiagnosticParameter thatis aggregated by a Diagnos—
ticParameterIdentifier inthe role dataElement shall not aggregate in the role
ident aDiagnosticParameterIdent thatin turn aggregates in the role subEle-
ment a DiagnosticParameterElement.

This rule shall be imposed at the time when the DEXT is complete.|()

The rationale for [constr_10370] is that the usage of DiagnosticParameter in the
context of the DiagnosticParameterIdentifier is typically limited to a few prim-
itive values does not have a need for nested structured DiagnosticParameter.

[constr_1449] PID shall only carry a fixed-length collection of data [The
value of DiagnosticParameterIdentifier.dataElement.dataElement.ar—
raySizeSemantics shall not be setto variableSize.

This rule shall be imposed at the time when the DEXT is complete.|()

[constr_1750] Existence of attribute DiagnosticParameterIdentifier.pid-
Size [Atftribute DiagnosticParameterIdentifier.pidSize is only relevant if a
gap exists at the end of the DiagnosticParameterIdentifier. If this gap does
not exist, the size of the DiagnosticParameterIdentifier can be computed.

This rule shall be imposed at the time when the DEXT is complete.|()

Class DiagnosticParameterldentifier
Package M2::AUTOSARTemplates::DiagnosticExtract::CommonDiagnostics
Note This meta-class represents the ability to model a diagnostic parameter identifier (PID) for the purpose of

executing on-board diagnostics (OBD).

Tags:atp.recommendedPackage=DiagnosticParameterldentifiers

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, Identifiable, Multilanguage
Referrable, PackageableElement, Referrable

Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note

*

dataElement DiagnosticParameter aggr | This represents the data carried by the Diagnostic

Parameterldentifier.

Stereotypes: atpSplitable; atpVariation

Tags:

atp.Splitkey=dataElement.bitOffset, data
Element.ident.shortName, dataElement.variation
Point.shortLabel

vh.latestBindingTime=postBuild

id Positivelnteger 0..1 attr This is the numerical identifier used to identify the
DiagnosticParameterldentifier in the scope of diagnostic
workflow (see SAE J1979-DA).

pidSize Positivelnteger 0..1 attr The size of the entire PID can be greater than the sum of
the data elements because padding might be applied.
Unit: byte.
supportinfoByte | DiagnosticSupportinfo 0..1 aggr | This represents the supported information associated
Byte with the DiagnosticParameterldentifier.

Table 4.124: DiagnosticParameteridentifier
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[constr_1819] Existence of attribute DiagnosticParameterIdentifier.id [For
each DiagnosticParameterIdentifier, attribute id shall exist at the time
when the DEXT is complete.|()

Class DiagnosticParameterSupportinfo

Package M2::AUTOSARTemplates::DiagnosticExtract::CommonDiagnostics

Note This represents a way to define which bit of the supportinfo is representing this part of the PID

Base ARObject

Aggregated by | DiagnosticParameter.supportinfo

Attribute Type Mulit. Kind | Note

supportinfoBit Positivelnteger 0..1 attr defines the bit in the Supportinfo byte, which represents
the PID DataElement pidSize / position / size. Unit: byte.

Table 4.125: DiagnosticParameterSupportinfo

Class DiagnosticSupportinfoByte

Package M2::AUTOSARTemplates::DiagnosticExtract::CommonDiagnostics

Note This meta-class defines the support information (typically byte A) to declare the usability of the Data

Elements within the so-called packeted PIDs (e.g. PID$68).

Base ARObject

Aggregated by | DiagnosticDataldentifier.supportinfoByte, DiagnosticParameterldentifier.supportinfoByte

Attribute Type Mulit. Kind | Note

position Positivelnteger 0..1 attr This represents the position of the supportinfo in the PID.
Unit: byte.

size Positivelnteger 0..1 attr This represents the size of the supportinfo within the PID.
Unit: byte.

Table 4.126: DiagnosticSupportinfoByte
4.3.6.1 OBD Mode 0x01 (RequestCurrentPowertrainDiagnosticData)

The service RequestCurrentPowertrainDiagnosticData is modeled in Figure
4.48.

[TPS_DEXT 01125] Support for diagnostic service RequestCurrentPow-
ertrainDiagnosticData [The modeling support for the OBD diagnostic ser-
vice RequestCurrentPowertrainDiagnosticData utilizes the new meta-class
DiagnosticParameterIdentifier such that the meta-class DiagnosticRe-
questCurrentPowertrainData maintains a reference to DiagnosticParame-
terIdentifier intherole pid.|(RS_DEXT_00069)
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DiagnosticCommonElement DiagnosticCommonElement +serviceClass| DiagnosticCommonElement
DiagnosticParameterldentifier DiagnosticServicelnstance «<atpAbstract» 01 DiagnosticServiceClass
+ id: Positivelnteger [0..1]
+ pidSize: Positivelnteger [0..1] 0.1 DiagnosticCo nElement
+pid 0.1 DiagnosticAccessPermission
4 +accessPermission

DiagnosticRequestCurrentPowertrainData

+requestCurrentPowertrainDiagnosticDataClass|  pjagnosticRequestCurrentPowertrainDataClass

0.1

{redefines serviceClass}

Figure 4.48: Modeling of diagnostic service for OBD Mode 0x01

Class DiagnosticRequestCurrentPowertrainData
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::ObdService::Mode_0x01_RequestCurrentPowertrain
DiagnosticData
Note This meta-class represents the ability to model an instance of the OBD mode 0x01 service.
Tags:atp.recommendedPackage=DiagnosticRequestCurrentPowertrainDatas
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServicelnstance,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable
Aggregated by | ARPackage.element
Attribute Type Mulit. Kind | Note
pid DiagnosticParameter 0..1 ref This represents the PID associated with this instance of
Identifier the OBD mode 0x01 service.
requestCurrent DiagnosticRequest 0..1 ref This reference substantiates that abstract reference in the
Powertrain CurrentPowertrainData role serviceClass for this specific concrete class.
(D:EggosncData Class Thereby, the reference represents the ability to access
shared attributes among all DiagnosticRequestCurrent
PowertrainData in the given context.

[constr_1820]

Table 4.127: DiagnosticRequestCurrentPowertrainData

Existence of reference DiagnosticRequestCurrentPower-

trainData.pid [For each DiagnosticRequestCurrentPowertrainData, the
reference to DiagnosticParameterIdentifier inthe role pid shall existat the
time when the DEXT is complete.|()

Class DiagnosticRequestCurrentPowertrainDataClass

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::ObdService::Mode_0x01_RequestCurrentPowertrain
DiagnosticData

Note This meta-class represents the ability to define common properties for all instances of the "Request
current Powertrain Data" OBD diagnostic service.
Tags:atp.recommendedPackage=DiagnosticRequestCurrentPowertrainDatas

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mulit. Kind | Note

Table 4.128: DiagnosticRequestCurrentPowertrainDataClass
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4.3.6.2 OBD Mode 0x02 (RequestPowertrainFreezeFrameData)

The service RequestPowertrainFreezeFrameData is modeled in Figure 4.49.

[TPS_DEXT_01126] Support of OBD service RequestPowertrainFreeze-—
FrameData | The modeling support for the ODB diagnostic service RequestPower-
trainFreezeFrameData utilizes the new meta-class DiagnosticParameterI-—
dentifier such that the meta-class DiagnosticRequestCurrentPowertrain-
Data maintains a reference t0 DiagnosticParameterIdentifier in the role
pid.|(RS_DEXT_00070)

DiagnosticCommonElement | +accessPermission  [DiagnosticCommonElement +serviceClass DiagnosticCommonElement

DiagnosticAccessPermission DiagnosticServicelnstance «atpAbstractg. 1 DiagnosticServiceClass

” 5 5

DiagnosticRequestPowertrainFreezeFrameData | *feduestPowertrainFreezeFrameData | piagnosticRequestPowertrainFreeze FrameDataClass

0.1
{redefines serviceClass}

DiagnosticCommonElement
DiagnosticParameterldentifier

+freezeFrame \(/0..1

DiagnosticCommonElement +pid

DiagnosticPowertrainFreezeFram + id: Positivelnteger [0..1]
0..*| + pidSize: Positivelnteger [0..1]

Figure 4.49: Modeling of diagnostic service for OBD Mode 0x02

Class DiagnosticRequestPowertrainFreezeFrameData

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::ObdService::Mode_0x02_RequestPowertrainFreeze
FrameData

Note This meta-class represents the ability to model an instance of the OBD mode 0x02 service.

Tags:atp.recommendedPackage=DiagnosticPowertrainFreezeFrames

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServicelnstance,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note
freezeFrame DiagnosticPowertrain 0..1 ref This represents the associated freeze-frame.
FreezeFrame

request DiagnosticRequest 0..1 ref This reference substantiates that abstract reference in the

Powertrain PowertrainFreezeFrame role serviceClass for this specific concrete class.

Er:tzzeFrame DataClass Thereby, the reference represents the ability to access
shared attributes among all DiagnosticRequestPowertrain
FreezeFrameData in the given context.

Table 4.129: DiagnosticRequestPowertrainFreezeFrameData

[constr_1821] Existence of reference DiagnosticRequestPowertrainFreeze—
FrameData.freezeFrame [For each DiagnosticRequestPowertrainFreeze-
FrameData, the reference to DiagnosticParameterIdentifier in the role
freezeFrame shall exist at the time when the DEXT is complete.|()
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Class DiagnosticRequestPowertrainFreezeFrameDataClass

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::ObdService::Mode_0x02_RequestPowertrainFreeze
FrameData

Note This meta-class represents the ability to define common properties for all instances of the "Request

Powertrain Freeze Frame Data" OBD diagnostic service.
Tags:atp.recommendedPackage=DiagnosticPowertrainFreezeFrames

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note

Table 4.130: DiagnosticRequestPowertrainFreezeFrameDataClass

Class DiagnosticPowertrainFreezeFrame

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::ObdService::Mode_0x02_RequestPowertrainFreeze
FrameData

Note This meta-class represents a powertrain-related freeze-frame. In theory, this meta-class would need an

additional id attribute. However, legal regulations requires only a single value for this attribute anyway.

Tags:atp.recommendedPackage=DiagnosticPowertrainFreezeFrames

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, Identifiable, Multilanguage
Referrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note
pid DiagnosticParameter * ref This represents the PID associated with this instance of
Identifier the OBD mode 0x02 service.

Table 4.131: DiagnosticPowertrainFreezeFrame

4.3.6.3 OBD Mode 0x03 / 0x07 (RequestEmissionRelatedDiagnosticTrouble-
Codes)

[TPS_DEXT_01127] Semantics of meta-class DiagnosticRequestEmissionRe-
latedDTC [Two very similar OBD services, subsumed as RequestEmissionRe-
latedDiagnosticTroubleCodes are supported by means of the meta-class Di-
agnosticRequestEmissionRelatedDTC.|(RS_DEXT_00071)

The modeling is sketched in Figure 4.50.

DiagnosticCommonElement +serviceClass DiagnosticCommonElement
DiagnosticServiceClass

DiagnosticServicelnstance
9 «atpAbstract» 0.1

+accessPermission\|/0..1 Zﬁ ZF

n N +requestEmissionRelatedDtcClass

mmo rent . . - " . o

B RiEC DiagnosticRequestEmissionRelatedDTC DiagnosticRequestEmissionRelatedDTCClass
DiagnosticAccessPermission

0.1
{redefines serviceClass}

Figure 4.50: Modeling of diagnostic service for OBD Modes 0x03, 0x07
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Class DiagnosticRequestEmissionRelatedDTC

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::ObdService::Mode_0x03_0x07_RequestEmission
RelatedDTC

Note This meta-class represents the ability to model an instance of the OBD mode 0x03/0x07 service.
Tags:atp.recommendedPackage=DiagnosticRequestEmissionRelatedDTCs

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServicelnstance,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note

request DiagnosticRequest 0..1 ref This reference substantiates that abstract reference in the

Emission EmissionRelatedDTC role serviceClass for this specific concrete class.

gg:;ethc Class Thereby, the reference represents the ability to access

shared attributes among all DiagnosticRequestEmission
RelatedDTC in the given context.
Table 4.132: DiagnosticRequestEmissionRelatedDTC

Class DiagnosticRequestEmissionRelatedDTCClass

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::ObdService::Mode_0x03_0x07_RequestEmission
RelatedDTC

Note This meta-class represents the ability to define common properties for all instances of the "Request
Emission Related DTC" OBD diagnostic service.
Tags:atp.recommendedPackage=DiagnosticRequestEmissionRelatedDTCs

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mulit. Kind | Note

Table 4.133: DiagnosticRequestEmissionRelatedDTCClass

4.3.6.4 OBD Mode 0x04 (ClearResetEmissionRelatedDiagnosticinformation)

[TPS_DEXT_01128] Semantics of meta-class DiagnosticClearResetEmis-—
sionRelatedInfo [The OBD diagnostic service ClearResetEmissionRelated-
DiagnosticInformation is supported by means of the meta-class Diagnostic—
ClearResetEmissionRelatedInfo.|(RS_DEXT_00072)

DiagnosticCommonElement
DiagnosticAccessPermission

+accessPermission  [PiagnosticCommonElement +serviceClass DiagnosticCommonElement

DiagnosticServicelnstance DiagnosticServiceClass

01 «atpAbstract» 0.1

D &

DiagnosticClearResetEmissionRelatedinfo +clearResetEmissionRelatedDiagnosticinfoClass DiagnosticClearResetEmissionRelatedinfoClass

0.1

{redefines serviceClass}

Figure 4.51: Modeling of diagnostic service for OBD Mode 0x04

The modeling is sketched in Figure 4.51.
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Class DiagnosticClearResetEmissionRelatedInfo

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::ObdService::Mode_0x04_ClearResetEmission
RelatedInfo

Note This meta-class represents the ability to model an instance of the OBD mode 0x04 service.

Tags:atp.recommendedPackage=DiagnosticClearResetEmissionRelatedInfos

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServicelnstance,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note

clearReset DiagnosticClearReset 0..1 ref This reference substantiates that abstract reference in the
Emission EmissionRelatedInfo role serviceClass for this specific concrete class.

Related Class

Thereby, the reference represents the ability to access

Diagnosticinfo shared attributes among all DiagnosticClearReste
Class L : .
EmissionRelatedInfo in the given context.
Table 4.134: DiagnosticClearResetEmissionRelatedinfo

Class DiagnosticClearResetEmissionRelatedIinfoClass

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::ObdService::Mode_0x04_ClearResetEmission
RelatedInfo

Note This meta-class represents the ability to define common properties for all instances of the "Clear Reset
Emission Related Data" OBD diagnostic service.
Tags:atp.recommendedPackage=DiagnosticClearResetEmissionRelatedInfos

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note

Table 4.135: DiagnosticClearResetEmissionRelatedinfoClass

4.3.6.5 OBD Mode 0x06 (RequestOnBoardMonitoringTestResults)

[TPS_DEXT_01129] Support for OBD diagnostic service RequestOnBoardMon-
itoringTestResults [ The OBD diagnostic service RequestOnBoardMonitor—
ingTestResults is supported by manes of meta-class DiagnosticRequestOn-—
BoardMonitoringTestResults that refers to the representation of the test result
modeled as meta-class DiagnosticTestResult |(RS_DEXT_00073)

The modeling is sketched in Figure 4.52.

In general, the mode 0x06 supports the querying of supported test identifiers from
a given server. However, this functionality is not supported in AUTOSAR, hence the
existence of [constr_1462].

[constr_1462] Restrictions for the value of DiagnosticTestResult.testIden-
tifier.id [The values 0x00, 0x20, 0x40, 0x60, 0x80, 0xA0, 0xCO0, and OxEO are not
allowed to appear in the value of DiagnosticTestResult.testIdentifier.id.

This rule shall be imposed at the time when the DEXT is complete.|()
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DiagnosticCommonElement | +accessPermission DiagnosticCommonElement +serviceClass DiagnosticCommonElement

DiagnosticAccessPermission DiagnosticServicelnstance DiagnosticServiceClass

0.1 «atpAbstract» 0.1

7 T

+requestOnBoardMonitoringTestResultsClass

DiagnosticRequestOnBoardMonitoringTestResults DiagnosticRequestOnBoardMonitoring T estResultsClass

0.1
{redefines serviceClass}

+diagnosticTestResult\|/0..*

DiagnosticCommonElement
DiagnosticTestResult

«atpVariation»
+ updateKind: DiagnosticTestResultUpdateEnum [0..1]

Figure 4.52: Modeling of diagnostic service for OBD Mode 0x06

[TPS_DEXT_01141] Definition of a collection of test results [It is possible to assign
a collection of test results to the mode 0x06.

For this purpose, DiagnosticRequestOnBoardMonitoringTestResults shall
refer to multiple DiagnosticTestResults in the role diagnosticTestResult
that in turn refers to the identical DiagnosticMeasurement Identifier in the role
monitoredIdentifier (taken as the identification of related test results in down-
stream processing of a diagnostic extract). | (RS_DEXT_00073)

Class DiagnosticRequestOnBoardMonitoringTestResults

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::ObdService::Mode_0x06_RequestOnBoard
MonitoringTestResults

Note This meta-class represents the ability to model an instance of the OBD mode 0x06 service.
Tags:atp.recommendedPackage=DiagnosticRequestOnBoardMonitoringTestResultss

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServicelnstance,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note

diagnosticTest DiagnosticTestResult * ref This reference identifies the applicable collection of test

Result identifiers for setting up a request message for mode
0x06.

requestOn DiagnosticRequestOn 0..1 ref This reference substantiates that abstract reference in the

Board BoardMonitoring Test role serviceClass for this specific concrete class.

Monitoring Test ResultsClass

ResultsClass Thereby, the reference represents the ability to access

shared attributes among all DiagnosticRequestOnBoard
MonitoringTestResults in the given context.

Table 4.136: DiagnosticRequestOnBoardMonitoringTestResults

Class DiagnosticRequestOnBoardMonitoringTestResultsClass

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::ObdService::Mode_0x06_RequestOnBoard
MonitoringTestResults

Note This meta-class represents the ability to define common properties for all instances of the "Request
On-Board Monitoring Test Results" OBD diagnostic service.

Tags:atp.recommendedPackage=DiagnosticRequestOnBoardMonitoring TestResultss

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

\Y
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A
Class DiagnosticRequestOnBoardMonitoringTestResultsClass
Aggregated by | ARPackage.element
Attribute Type Muit. Kind | Note

Table 4.137: DiagnosticRequestOnBoardMonitoringTestResultsClass

4.3.6.6 OBD Mode 0x08 (RequestControlOfOnBoardDevice)

[TPS_DEXT_01130] Support of OBD diagnostic service RequestControlOfOn-
BoardDevice [The OBD diagnostic service RequestControlOfOnBoardDevice
is supported by means of meta-class DiagnosticRequestControlOfOnBoard-—
Device that in turn refers to a DiagnosticTestRoutineIdentifier in the role
testId|(RS_DEXT_00074)

The modeling is sketched in Figure 4.53.

In general, the mode 0x06 supports the querying of supported test routine identifiers
from a given server. However, this functionality is not supported in AUTOSAR, hence
the existence of [constr_1461].

[constr_1461] Restrictions for the value of DiagnosticTestRoutineIdenti-
fier.id [The values 0x00, 0x20, 0x40, 0x60, 0x80, 0xAO, 0xCO, and OxEOQ are not
allowed to appear in the value of DiagnosticTestRoutineIdentifier.id.

This rule shall be imposed at the time when the DEXT is complete.|()

Class DiagnosticRequestControlOfOnBoardDevice

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::ObdService::Mode_0x08_RequestControlOfOnBoard
Device

Note This meta-class represents the ability to model an instance of the OBD mode 0x08 service.

Tags:atp.recommendedPackage=DiagnosticRequestControlOfOnBoardDevices

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServicelnstance,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mulit. Kind | Note

requestControl DiagnosticRequest 0..1 ref This reference substantiates that abstract reference in the
OfOnBoard ControlOfOnBoard role serviceClass for this specific concrete class.
DeviceClass DeviceClass

Thereby, the reference represents the ability to access
shared attributes among all DiagnosticRequestControlOf
OnBoardDevice in the given context.

testld DiagnosticTestRoutine 0..1 ref This represents the test Id for the mode 0x08.
Identifier

Table 4.138: DiagnosticRequestControlOfOnBoardDevice
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DiagnosticCommonElement
DiagnosticAccessPermission

+accessPermission [PiagnosticCommonElement

DiagnosticServicelnstance

+serviceClass|

DiagnosticCommonElement
DiagnosticServiceClass

0.1 «atpAbstract» 0.1

1 7

DiagnosticRequestControlOfOnBoardDevice | *'equestControlOfonBoardDeviceClass|  pjagnosticRequestControlOfonBoardDeviceClass

0.1

{redefines serviceClass}

+testld\|/0..1

DiagnosticCommonElement
DiagnosticTestRoutineldentifier

+ +

+

id: Positivelnteger
requestDataSize: Positivelnteger
responseDataSize: Positivelnteger

Figure 4.53: Modeling of diagnostic service for OBD Mode 0x08

[constr_1822] Existence of reference DiagnosticRequestControlOfOnBoard—
Device.testId [For each DiagnosticRequestControlOfOnBoardDevice, the
reference to DiagnosticParameterIdentifier inthe role test1d shall exist at

the time when the DEXT is complete.|()

Class DiagnosticRequestControlOfOnBoardDeviceClass

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::ObdService::Mode_0x08_RequestControlOfOnBoard
Device

Note This meta-class represents the ability to define common properties for all instances of the "Request
Control Of On-Board Device" OBD diagnostic service.
Tags:atp.recommendedPackage=DiagnosticRequestControlOfOnBoardDevices

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mulit. Kind | Note

Table 4.139: DiagnosticRequestControlOfOnBoardDeviceClass

Class DiagnosticTestRoutineldentifier

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::ObdService::Mode_0x08_RequestControlOfOnBoard
Device

Note This represents the test id of the DiagnosticTestldentifier.
Tags:atp.recommendedPackage=DiagnosticTestRoutineldentifier

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, Identifiable, Multilanguage
Referrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mulit. Kind | Note

id Positivelnteger 1 attr This represents the numerical id of the DiagnosticTest

Identifier (see SAE J1979-DA).

requestData Positivelnteger 1 attr This represents the specified data size for the request

Size message. Unit: byte.

responseData Positivelnteger 1 attr This represents the specified data size for the response

Size message. Unit:byte.

Table 4.140: DiagnosticTestRoutineldentifier
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[constr_1823] Existence of attribute DiagnosticTestRoutineIdentifier.id
[For each DiagnosticTestRoutineIdentifier, attribute id shall exist at the
time when the DEXT is complete.|()

[constr_1824] Existence of attribute DiagnosticTestRoutineIdentifier.re—
questDataSize [For each DiagnosticTestRoutineIdentifier, attribute re-
questDataSize shall exist at the time when the DEXT is complete.|()

[constr_1825] Existence of attribute DiagnosticTestRoutineIdentifier.re-
sponseDataSize [ForeachDiagnosticTestRoutinelIdentifier, attribute re-
sponseDataSize shall existat the time when the DEXT is complete.|()

4.3.6.7 OBD Mode 0x09 (RequestVehiclelnformation)

[TPS_DEXT_01131] Support for OBD diagnostic service RequestVehicleIn-
formation [The OBD diagnostic service RequestVehicleInformation iS sup-
ported by means of meta-class DiagnosticRequestVehicleInfo thatin turn ref-
erences a DiagnosticInfoType inthe role infoType.|(RS_DEXT_00075)

The modeling is sketched in Figure 4.54.

iagnosticCommonElement [ +accessPermission | DiagnosticCommonElemen serviceClass iagnosticCommonElemen
Di icCi El t ssP issi Di ticC El t +: Cl D ticC El t
DiagnosticAccessPermission o1 DiagnosticServicelnstance «atpAbstract» 01 DiagnosticServiceClass
f - . +requestVehicleInformationClass;
D|ag.nost|c(,?orrnnnEIerTEnt +infoType DiagnosticRequestVehiclelnfo DiagnosticRequestVehiclelnfoClass
DiagnosticinfoType o1 . . 0.1
+ id: Positivelnteger [0..1] {redefines serviceClass}
DiagnosticServiceMappingDiagTarget
Identifiable
. «atpVariation» Tags: . .
«atpSplitable» vhlatestBindingTime = e TR e
ostBuild f -
DiagnosticAbstractParameter P + i”ayzl'zezemamtl‘c; .11
+dataElement | 0..* rraySizeSemanticsEnum [0..
+ parameterSize: Positivelnteger [0..1] ' +dataElement + maxNumberOfElements:
DiagnosticParameter «atpldentityContributor» P ' PositiveInteger [0..1]
—> ; . Posi + scalingInfoSize: Positivelnteger
+ bitOffset: Positivelnteger [0..1] «atpVariation,atpSplitable» 0-1 0.1] 9 g

Figure 4.54: Modeling of diagnostic service for OBD Mode 0x09

[constr_1460] Restrictions for the value of DiagnosticInfoType.id [The values
0x00, 0x20, 0x40, 0x60, 0x80, 0xA0, 0xCO, and OxEOQ are not allowed to appear in the
value of DiagnosticInfoType.id.

This rule shall be imposed at the time when the DEXT is complete.|()

DiagnosticServiceMappingDiagTarget | +dataElement
Identifiable

DiagnosticDataElement

DiagnosticCommonElement
DiagnosticinfoType

DiagnosticAbstractParameter

g

0.1 «atpVariation,atpSplitable»

+ parameterSize: Positivelnteger
[0..1]

+ id: PositiveInteger [0..1]

+ araySizeSemantics:
ArraySizeSemanticsEnum [0..1]

+ maxNumberOfElements: Positivelnteger
[0..1]

+ scalingInfoSize: Positivelnteger [0..1]

«atpVariation»
SwDataDefProps

«atpldentityContributor»
+ bitOffset: Positivelnteger [0..1]

j‘ﬁ

Figure 4.55: Modeling of DiagnosticInfoType

+swDataDefProps

«atpSplitable» 0..1 «atpSplitable»

+dataElement 0.*

«atpVariation» Tags:
vh.latestBindingTime = postBuild

DiagnosticParameter
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[constr_1749] Existence of DiagnosticInfoType.dataElement |[For each Di-
agnosticInfoType, atleast one aggregation of DiagnosticParameter inthe role
dataElement shall existat the time when the DEXT is complete.|()

Class DiagnosticRequestVehiclelnfo
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::ObdService::Mode_0x09_RequestVehicleInformation
Note This meta-class represents the ability to model an instance of the OBD mode 0x09 service.

Tags:atp.recommendedPackage=DiagnosticRequestVehiclelnfos

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServicelnstance,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note

infoType DiagnosticInfoType 0..1 ref This represents the info type associated with the mode
0x09 service.

requestVehicle DiagnosticRequest 0..1 ref This reference substantiates that abstract reference in the

Information VehiclelnfoClass role serviceClass for this specific concrete class.

Class Thereby, the reference represents the ability to access
shared attributes among all DiagnosticRequesVehiclelnfo
in the given context.

Table 4.141: DiagnosticRequestVehiclelnfo

[constr_1826] Existence of reference DiagnosticRequestVehicleInfo.info-
Type [For each DiagnosticRequestVehicleInfo, the reference to Diagnos-
ticParameterIdentifier in the role infoType shall exist at the time when
the DEXT is complete.|()

Class DiagnosticRequestVehiclelnfoClass
Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::ObdService::Mode_0x09_RequestVehicleInformation
Note This meta-class represents the ability to define common properties for all instances of the "Request

Vehicle Info" OBD diagnostic service.

Tags:atp.recommendedPackage=DiagnosticRequestVehiclelnfos

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note

Table 4.142: DiagnosticRequestVehiclelnfoClass

Class DiagnosticinfoType
Package M2::AUTOSARTemplates::DiagnosticExtract::CommonDiagnostics
Note This meta-class represents the ability to model an OBD info type.

Tags:atp.recommendedPackage=DiagnosticinfoTypes

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, Identifiable, Multilanguage
Referrable, PackageableElement, Referrable

Aggregated by | ARPackage.element
Attribute Type | Mult. | Kind | Note

\Y%




AUTOSAR

Class

DiagnosticlnfoType

dataElement

DiagnosticParameter * aggr This represents the data associated with the enclosing
DiagnosticinfoType.

Stereotypes: atpSplitable
Tags:atp.Splitkey=dataElement.bitOffset, data
Element.ident.shortName

Positivelnteger 0..1 attr This attribute represents the value of InfoType (see SAE
J1979-DA).

Table 4.143: DiagnosticinfoType

[constr_1827] Existence of attribute DiagnosticInfoType.id [For each Di-
agnosticInfoType, attribute id shall exist at the time when the DEXT is

complete.|()

4.3.6.8 OBD Mode 0x0A (RequestEmissionRelatedDiagnosticTroubleCodesPer-
manentStatus)

[TPS_DEXT_01132] Support for OBD diagnostic service RequestEmission-
RelatedDiagnosticTroubleCodesPermanentStatus [The OBD diagnostic ser-

vice RequestEmissionRelatedDiagnosticTroubleCodesPermanentStatus

is supported by means of meta-class DiagnosticRequestEmissionRelated-
DTCPermanentStatus.|(RS_DEXT_00076)

The modeling is sketched in Figure 4.56.

DiagnosticCommonElement |+ accessPermission DiagnosticCommonElement +serviceClass| DiagnosticCommonElement
DiagnosticAccessPermission DiagnosticServicelnstance DiagnosticServiceClass

~ «atpAbstract» 0.1

7 1

DiagnosticRequestEmissionRelatedDT CPermanentStatus 0.1 DiagnosticRequestEmissionRelatedDT CPermanentStatusClass

{redefines serviceClass}

+requestEmissionRelatedDtcClassPermanentStatus

Figure 4.56: Modeling of diagnostic service for OBD Modes 0x0A

Class DiagnosticRequestEmissionRelatedDTCPermanentStatus

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::ObdService::Mode_0x0A_RequestEmissionRelated
DTCPermanentStatus

Note This meta-class represents the ability to model an instance of the OBD mode 0x0A service.
Tags:atp.recommendedPackage=DiagnosticRequestEmissionRelatedDTCPermanentStatuss

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServicelnstance,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type | Mult. | Kind | Note

\Y%
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A
Class DiagnosticRequestEmissionRelatedDTCPermanentStatus
request DiagnosticRequest 0..1 ref This reference substantiates that abstract reference in the
Emission EmissionRelatedDTC role serviceClass for this specific concrete class.
gle;:;ethc PermanentStatusClass Thereby, the reference represents the ability to access
Permanent shared attributes among all DiagnosticRequestEmission
Status RelatedDTCPermanentStatus in the given context.

Table 4.144: DiagnosticRequestEmissionRelatedDTCPermanentStatus

Class DiagnosticRequestEmissionRelatedDTCPermanentStatusClass

Package M2::AUTOSARTemplates::DiagnosticExtract::Dcm::ObdService::Mode_0x0A_RequestEmissionRelated
DTCPermanentStatus

Note This meta-class represents the ability to define common properties for all instances of the "Request

Emission Related DTC Permanent Status" OBD diagnostic service.
Tags:atp.recommendedPackage=DiagnosticRequestEmissionRelatedDTCPermanentStatuss

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, DiagnosticServiceClass,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note

Table 4.145: DiagnosticRequestEmissionRelatedDTCPermanentStatusClass

4.3.7 UDS Diagnostic Services for supporting WWH-OBD

[TPS_DEXT_01133] Support for WWH-OBD within the diagnostic extract [A sup-
port for WWH-OBD [21] within the diagnostic extract involves the usage of the following
UDS services and their respective subfunctions:

DiagnosticReadDataByIdentifier (0x22) where the value of attribute Diag-
nosticDataldentifier.id inside the interval defined by the OBD range, i.e.:

o F400-F4FF
e F600-F6FF
« F800-F8FF

Please note that the usage of this diagnostic service in an implementation of
WWH-OBD corresponds to the existence of a DiagnosticvalueNeeds on the
side of an AtomicSwComponent Type that interacts with the diagnostic service.

DiagnosticRoutineControl (0x31) where the value of attribute Diagnosti-
cRoutine.id is inside the interval defined by the OBD range, i.e. EO00-EOFF.
Please note that the usage of this diagnostic service in an implementation of
WWH-OBD corresponds to the existence of a DiagnosticRoutineNeeds on
the side of an AtomicSwComponentType that implements routines executed
within the diagnostic service.

DiagnosticClearDiagnosticInformation (0x14)
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DiagnosticReadDTCInformation (0x19) with the subfunctions (0x4, 0x6, 0x42)
|(RS_DEXT_00077)

When used in a WWH-OBD environment, meta-class DiagnosticRoutine utilizes
the attribute routineInfo to support the configuration of the diagnostic response. In
a pure UDS environment (except in an application of ISO 26021 [19]) the attribute has
no semantics.

4.4 Diagnostic Event Handling

4.4.1 Introduction

This sub-chapter describes the meta-model elements that define the handling of and
the functionality around diagnostic events.

In a standard AUTOSAR Basic Software architecture, the definitions based on the
model elements described in this sub-chapter are realized by the Diagnostic Event
Manager (Dem) module.

The following figure gives an overview on the model elements related to the diagnostic
event functionality.

ARElement | +element ARElement
DiagnosticCommonElement

T

DiagnosticEvent DiagnosticConditionGroup DiagnosticCondition DiagnosticExtendedDataRecord DiagnosticFreezeFrame

DiagnosticContributionSet

0..* «atpVariation,atpSplitable»

DiagnosticTroubleCode Diagnosticindicator DiagnosticOperationCycle DiagnosticTroubleCodeGroup DiagnosticAging

Figure 4.57: Common model elements relevant for the Dem

For the definition of the diagnostic event functionality, a number of model elements
are derived from DiagnosticCommonElement. These elements are described in the
following sub-chapters.

4.4.2 DiagnosticEvent
4.4.2.1 Overview

[TPS_DEXT_01083] Semantics of a DiagnosticEvent [A DiagnosticEvent -
the atomic unit handled by the bem module - has to be defined together with its prop-
erties which affect the event handling behavior and possible interfaces to software-
components. | (RS_DEXT_00023)
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Figure 4.58 depicts the definition of DiagnosticEvent together with its properties.

The DiagnosticExtract allows the definition of an arbitrary number of Diagnos-

ticEvents.

Although the exchange of a DiagnosticExtract between companies usually in-
volves DiagnosticEvents related to swcC functionality, the event kind BSw is also
supported in order to enable definition of handling of BSW events (e.g. definition of

associated DiagnosticTroubleCode).

DiagnosticCommonElement
DiagnosticEvent

«enumeration»

«enumeration»

DiagnosticEventClearAllowedEnum DiagnosticEventKindEnum

associatedEventldentification: Positivelnteger [0..1]
clearEventAllowedBehavior: DiagnosticClearEventAllowedBehaviorEnum [0..1]
eventClearAllowed: DiagnosticEventClearAllowedEnum [0..1]

eventKind: DiagnosticEventKindEnum [0..1]

prestorageFreezeFrame: Boolean [0..1]

prestoredFreezeframeStoredinNvm: Boolean [0..1]
recoverableinSameOperationCycle: Boolean [0..1]

o+ o+ o+ o+ o+

«atpVariation»
+ confirmationThreshold: Positivelnteger [0..1]

always
requiresCallbackExecution

bsw
swe

«enumeration»
DiagnosticindicatorTypeEnum

«enumeration»
DiagnosticConnectedIndicatorBehaviorEnum

warning
malfunction
amberWarning
protectLamp
redStopLamp

continuousOnMode
blinkMode
blinkOrContinuousOnMode
slowFlashingMode
fastFlashingMode

postBuild

+connectedindicator | 0..*

ldentifiable
DiagnosticConnectedindicator

«atpVariation» Tags:
«atpVariation,atpSplitable» =~~~ """ """ vh.latestBindingTime =

«enumeration»
DiagnosticClearEventAllowedBehaviorEnum

noStatusByteChange
onlyThisCycleAndReadiness

+indicator

DiagnosticCommonElement
Diagnosticlndicator

+ behavior: DiagnosticConnectedIndicatorBehaviorEnum [0..1]

+ indicatorFailureCycleCounterThreshold: Positivelnteger [0..1]
«atpVariation»

+ healingCycleCounterThreshold: Positivelnteger [0..1]

+healingCycle

01| «atpVariation»

+ type: DiagnosticindicatorTypeEnum [0..1]

DiagnosticOperationCycle

DiagnosticCommonElement

0.1

+ type: DiagnosticOperationCycleTypeEnum [0..1]

Figure 4.58: Modeling of DiagnosticEvent

[TPS_DEXT_03011] Clearing request for a DiagnosticEvent [Furthermore, a
clearing request for a DiagnosticEvent might require invocation of a callback to
a swc in order to allow or to prohibit the clearing operation.

The expectation on this callback interface can be expressed using the attribute event -

ClearAllowed:

e always indicates that a clearing request for the DiagnosticEvent shall un-

conditionally be executed.

e In case of requiresCallbackExecution, the execution of a callback shall

decide whether the clearing is permitted.

In other words, the implementation of this decision is up to the developer of the

corresponding At omicSwComponent Type.

The latter shall define a SwcServiceDependency with appropriate Diagnos—
ticEventNeeds and a RoleBasedPortAssignment where the value of the

attribute role is setto CallbackClearEventAllowed.
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|(RS_DEXT_00023)

StoredInNvm

Class DiagnosticEvent
Package M2::AUTOSARTemplates::DiagnosticExtract::Dem::DiagnosticEvent
Note This element is used to configure DiagnosticEvents.
Tags:atp.recommendedPackage=DiagnosticEvents
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, Identifiable, Multilanguage
Referrable, PackageableElement, Referrable
Aggregated by | ARPackage.element
Attribute Type Mulit. Kind | Note
associated Positivelnteger 0..1 attr This attribute represents the identification number that is
Event associated with the enclosing DiagnosticEvent and allows
Identification to identify it when placed into a snapshot record or
extended data record storage.
This value can be reported as internal data element in
snapshot records or extended data records.
clearEvent DiagnosticClearEvent 0..1 attr This attribute defines the resulting UDS status byte for the
Allowed AllowedBehaviorEnum related event, which shall not be cleared according to the
Behavior ClearEventAllowed callback
confirmation Positivelnteger 0..1 attr This attribute defines the number of operation cycles with
Threshold a failed result before a confirmed DTC is setto 1. The
semantic of this attribute is a by "1" increased value
compared to the confirmation threshold of the "trip
counter" mentioned in ISO 14229-1 in figure D.4. A value
of "1" defines the immediate confirmation of the DTC
along with the first reported failed. This is also sometimes
called "zero trip DTC". A value of "2" defines a DTC
confirmation in the operation cycle after the first occurred
failed. A value of "2" is typically used in the US for OBD
DTC confirmation.
Stereotypes: atpVariation
Tags:vh.latestBindingTime=preCompileTime
connected DiagnosticConnected * aggr Event specific description of Indicators.
Indicator Indicator Stereotypes: atpSplitable; atpVariation
Tags:
atp.Splitkey=connectedIndicator.shortName, connected
Indicator.variationPoint.shortLabel
vh.latestBindingTime=postBuild
eventClear DiagnosticEventClear 0..1 attr This attribute defines whether the Dem has access to a
Allowed AllowedEnum "ClearEventAllowed" callback.
eventKind DiagnosticEventKind 0..1 attr This attribute is used to distinguish between SWC and
Enum BSW events.
prestorage Boolean 0..1 attr This attribute describes whether the Prestorage of Freeze
FreezeFrame Frames is supported by the assigned event or not.
True: Prestorage of FreezeFrames is supported
False: Prestorage of FreezeFrames is not supported
prestored Boolean 0..1 attr If the Event uses a prestored freeze-frame (using the
Freezeframe operations PrestoreFreezeFrame and ClearPrestored

FreezeFrame of the service interface DiagnosticMonitor)
this attribute indicates if the Event requires the data to be
stored in non-volatile memory. TRUE = Dem shall store
the prestored data in non-volatile memory, FALSE = Data
can be lost at shutdown (not stored in Nvm)
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Class

DiagnosticEvent

recoverableln
SameOperation
Cycle

Boolean 0..1 attr If the attribute is set to true then reporting PASSED will
reset the indication of a failed test in the current operation
cycle. If the attribute is set to false then reporting
PASSED will be ignored and not lead to a reset of the
indication of a failed test.

Table 4.146: DiagnosticEvent

Enumeration DiagnosticClearEventAllowedBehaviorEnum
Package M2::AUTOSARTemplates::DiagnosticExtract::Dem::DiagnosticEvent
Note This enumeration defines the possible behavior for clear event allowed
Aggregated by DiagnosticEvent.clearEventAllowedBehavior
Literal Description
noStatusByte The event status byte keeps unchanged.
Change Tags:atp.EnumerationLiteralindex=0
onlyThisCycleAnd The OperationCycle and readiness bits of the event status byte are reset.
Readiness Tags:atp.EnumerationLiteralindex=1
Table 4.147: DiagnosticClearEventAllowedBehaviorEnum
Class RoleBasedPortAssignment
Package M2::AUTOSARTemplates::SWComponentTemplate::SwclnternalBehavior::ServiceMapping
Note This class specifies an assignment of a role to a particular service port (RPortPrototype or PPort
Prototype) of an AtomicSwComponentType. With this assignment, the role of the service port can be
mapped to a specific ServiceNeeds element, so that a tool is able to create the correct connector.
Base ARObject
Aggregated by | NvBlockDescriptor.clientServerPort, SwcServiceDependency.assignedPort
Attribute Type Mult. Kind | Note
portPrototype PortPrototype 0..1 ref Service PortPrototype used in the assigned role. This
PortPrototype shall either belong to the same AtomicSw
ComponentType as the SwcinternalBehavior which owns
the ServiceDependency or to the same NvBlockSw
ComponentType as the NvBlockDescriptor.
role Identifier 0..1 attr This is the role of the assigned Port in the given context.
The value shall be a shortName of the Blueprint of a Port
Interface as standardized in the Software Specification of
the related AUTOSAR Service.

Table 4.148: RoleBasedPortAssignment

[TPS_DEXT_01085] piagnosticEvent can be connected to one or multiple in-
dicators [A DiagnosticEvent can be connected to one or multiple indicators (mod-
eled by means of aggregating DiagnosticIndicator intherole connectedIndi-
cator) of a certain type and with certain behavior. | (RS_DEXT_00023)
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Class DiagnosticConnectedIndicator

Package M2::AUTOSARTemplates::DiagnosticExtract::Dem::DiagnosticEvent

Note Description of indicators that are defined per DiagnosticEvent.

Base ARObject, Identifiable, MultilanguageReferrable, Referrable

Aggregated by | DiagnosticEvent.connectedIndicator

Attribute Type Mult. Kind | Note

behavior DiagnosticConnected 0..1 attr Behavior of the linked indicator.

IndicatorBehaviorEnum
healingCycle DiagnosticOperation 0..1 ref The deactivation of indicators per event is defined as
Cycle healing of a diagnostic event. The operation cycle in

which the warning indicator will be switched off is defined
here.

healingCycle Positivelnteger 0..1 attr This attribute defines the number of healing cycles for the

Counter WarningIndicatorOffCriteria

Threshold Stereotypes: atpVariation
Tags:vh.latestBindingTime=preCompileTime

indicator DiagnosticIndicator 0..1 ref Reference to the used indicator.

indicatorFailure Positivelnteger 0..1 attr This attribute defines the number of failure cycles for the

CycleCounter WarninglIndicatorOnCriteria. Please note that this

Threshold attribute is not relevant for the Adaptive Platform.

Table 4.149: DiagnosticConnectedIndicator

[constr_1829] Existence of reference DiagnosticConnectedIndicator.indi-
cator [For each DiagnosticConnectedIndicator, the reference to Diagnos-
ticIndicator in the role indicator shall exist at the time when the DEXT
is complete.|()

[constr_1761] Existence of attribute DiagnosticConnectedIndicator.heal-
ingCycle [DiagnosticConnectedIndicator.healingCycle shall only exist if
the value of DiagnosticConnectedIndicator.healingCycleCounterThresh—

old is not equal to 0.

This rule shall be imposed at the time when the DEXT is complete.|()

Enumeration DiagnosticEventClearAllowedEnum

Package M2::AUTOSARTemplates::DiagnosticExtract::Dem::DiagnosticEvent
Note Denotes whether clearing of events is allowed.

Aggregated by DiagnosticEvent.eventClearAllowed

Literal Description

always The clearing is allowed unconditionally.

Tags:atp.EnumerationLiteralindex=0

requiresCallback
Execution

In case the clearing of a Diagnostic Event has to be allowed or prohibited through the SWC interface
CallbackClearEventAllowed, the SWC has to indicate this by defining appropriate ServiceNeeds (i.e.
DiagnosticEventNeeds).

Tags:atp.EnumerationLiterallndex=2

Table 4.150: DiagnosticEventClearAllowedEnum
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Enumeration DiagnosticEventKindEnum
Package M2::AUTOSARTemplates::DiagnosticExtract::Dem::DiagnosticEvent
Note Applicability of the diagnostic event.
Aggregated by DiagnosticEvent.eventKind
Literal Description
bsw The event is assigned to a BSW module.
Tags:atp.EnumerationLiteralindex=0
swc The event is assigned to a SWC.
Tags:atp.EnumerationLiteralindex=1
Table 4.151: DiagnosticEventKindEnum
Enumeration DiagnosticConnectedindicatorBehaviorEnum
Package M2::AUTOSARTemplates::DiagnosticExtract::Dem::DiagnosticEvent
Note Behavior of the indicator.
Aggregated by DiagnosticConnectedIndicator.behavior
Literal Description
blinkMode The indicator blinks when the event has status FAILED.

Tags:atp.EnumerationLiteralindex=0

blinkOrContinuous
OnMode

The indicator is active and blinks when the event has status FAILED.

Tags:atp.EnumerationLiteralindex=1

continuousOnMode

The indicator is active when the event has status FAILED.

Tags:atp.EnumerationLiterallndex=2

fastFlashingMode

Flash Indicator Lamp should be set to "Fast Flash".
Tags:atp.EnumerationLiterallndex=3

slowFlashingMode

Flash Indicator Lamp should be set to "Slow Flash".
Tags:atp.EnumerationLiterallndex=4

Table 4.152: DiagnosticConnectedindicatorBehaviorEnum

4.4.2.2 Textual description

[TPS_DEXT_01067] Textually formulated content attached to DiagnosticEvent
[The definition of a DiagnosticEvent also consists of textually formulated content
that is formalized in structure but cannot be formalized in content.

The purpose of this content is to define e.g. a mature condition that relates to the
specific DiagnosticEvent.|(RS_DEXT_00023, RS_DEXT_00045)

[TPS_DEXT_01068] Textual description with respect to the DiagnosticEvent
[ Textual description that has the character of requirements with respect to the Diag-
nosticEvent shall be provided by means of the meta-class st ructuredRegq, i.e. by
means of introduction.structuredReq.|(RS_DEXT_00023, RS_DEXT_00045)
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Class StructuredReq
Package M2::MSR::Documentation::BlockElements::RequirementsTracing
Note This represents a structured requirement. This is intended for a case where specific requirements for
features are collected.
Note that this can be rendered as a labeled list.
Base ARObject, DocumentViewSelectable, Identifiable, MultilanguageReferrable, Paginateable, Referrable,
Traceable
Aggregated by | DocumentationBlock.structuredReq
Attribute Type Mult. Kind | Note
appliesTo StandardNameEnum * attr This attribute represents the platform the requirement is
assigned to.
Tags:
xml.namePlural=APPLIES-TO-DEPENDENCIES
xml.sequenceOffset=25
conflicts DocumentationBlock 0..1 aggr | This represents an informal specification of conflicts.
Tags:xml.sequenceOffset=40
date DateTime 1 attr This represents the date when the requirement was
initiated.
Tags:xml.sequenceOffset=5
dependencies DocumentationBlock 0..1 aggr | This represents an informal specification of
dependencies. Note that upstream tracing should be
formalized in the property trace provided by the
superclass Traceable.
Tags:xml.sequenceOffset=30
description DocumentationBlock 0..1 aggr | This represents the general description of the
requirement.
Tags:xml.sequenceOffset=10
importance String 1 attr This allows to represent the importance of the
requirement.
Tags:xml.sequenceOffset=8
issuedBy String 1 attr This represents the person, organization or authority
which issued the requirement.
Tags:xml.sequenceOffset=6
rationale DocumentationBlock 0..1 aggr | This represents the rationale of the requirement.
Tags:xml.sequenceOffset=20
remark DocumentationBlock 0..1 aggr This represents an informal remark. Note that this is not
modeled as annotation, since these remark is still
essential part of the requirement.
Tags:xml.sequenceOffset=60
supporting DocumentationBlock 0..1 aggr | This represents an informal specification of the
Material supporting material.
Tags:xml.sequenceOffset=50
testedltem Traceable * ref This association represents the ability to trace on the
same specification level. This supports for example the of
acceptance tests.
Tags:xml.sequenceOffset=70
type String 1 attr This attribute allows to denote the type of requirement to
denote for example is it an "enhancement”, "new feature"
etc.

Tags:xml.sequenceOffset=7
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Class StructuredReq
useCase DocumentationBlock 0..1 aggr | This describes the relevant use cases. Note that formal
references to use cases should be done in the trace
relation.
Tags:xml.sequenceOffset=35
Table 4.153: StructuredReq
Enumeration StandardNameEnum
Package M2::AUTOSARTemplates::GenericStructure::DocumentationOnM1
Note This enumeration lists all allowed standard abbreviations.
Aggregated by StructuredReq.appliesTo
Literal Description
AP This values represents the Adaptive Platform.
Tags:atp.EnumerationLiteralindex=0
CP This Value represents the Classic Platform.
Tags:atp.EnumerationLiteralindex=1
FO This values represents the Foundation.
Tags:atp.EnumerationLiterallndex=2
TA This Values represents the Testing of the Adaptive Platform.
Tags:atp.EnumerationLiterallndex=3
TC This values represents the Testing of the Classic Platform.
Tags:atp.EnumerationLiterallndex=4

Table 4.154: StandardNameEnum

For more details regarding the modeling of the semi-formal text please refer to Figure
4.8.

[TPS_DEXT_01069] Standardized values of DiagnosticEvent.introduction.
structuredReq [ The following possible values of DiagnosticEvent.introduc—
tion.structuredReq are standardized by AUTOSAR:

e DIAG_EVENT_MON_COND: this value describes the monitoring condition of the
corresponding DiagnosticEvent.

e DIAG_EVENT_MON_TYPE: this value describes the monitoring type of the corre-
sponding DiagnosticEvent.

e DIAG_EVENT_MON_RATE: this value describes the monitoring rate for the corre-
sponding DiagnosticEvent.

e DIAG_EVENT_MAT_COND: this value describes a mature condition of the Diag-
nosticEvent.

e DIAG_EVENT DEMAT_COND: this value describes a de-mature condition of the
DiagnosticEvent.

e DIAG_EVENT_AGING: this value describes the behavior of the Diagnos-
ticEvent regarding aging.
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e DIAG_EVENT_LIMP_IN_ACT: this value describes the associated limp-in action
forthe DiagnosticEvent.

e DIAG_EVENT_MAT_TIME: this value describes the mature time for the corre-
sponding DiagnosticEvent, i.e. how long or how often the fault must exist.

e DIAG_EVENT_DEMAT_ TIME: this value describes the de-mature time for the cor-
responding DiagnosticEvent, i.e. how long or how often must the OK condi-
tions be fulfilled.

|(RS_DEXT_00001, RS_DEXT_00023, RS_DEXT_00045)

The following ARXML fragment exemplifies the usage of St ructuredReq along with
the standardized values of the attribute category to attach semi-formal textual de-
scriptions of an exemplary mature condition and a de-mature conditionto a Diagnos-
ticEvent.

<DIAGNOSTIC—-EVENT>
<SHORT-NAME>ExampleEvent_0001</SHORT-NAME>
<INTRODUCTION>
<STRUCTURED-REQ>
<SHORT-NAME>MatureCondition</SHORT-NAME>
<CATEGORY>DIAG_EVENT_MAT_COND</CATEGORY>
<DESCRIPTION>
<P>
<L-1 L="EN">This DTC is set if System Voltage is below 9 Volts</L
-1>
</P>
</DESCRIPTION>
</STRUCTURED-REQ>
<STRUCTURED-REQ>
<SHORT-NAME>DematureCondition</SHORT-NAME>
<CATEGORY>DIAG_EVENT_DEMAT_COND</CATEGORY>
<DESCRIPTION>
<P>
<L-1 L="EN">This DTC is set if System Voltage is above 10 Volts<
XFILE>
<SHORT-NAME>Requirement_Specification</SHORT-NAME>
<URL>http://autosar.org</URL>
</XFILE>
</L-1>
</P>
</DESCRIPTION>
</STRUCTURED-REQ>
</INTRODUCTION>
<CLEAR-EVENT-BEHAVIOR>ONLY-THIS-CYCLE-AND-READINESS</CLEAR-EVENT-BEHAVIOR
>
<EVENT-CLEAR-ALLOWED>ALWAYS</EVENT-CLEAR-ALLOWED>
<EVENT-FAILURE-CYCLE-COUNTER-THRESHOLD>100</EVENT-FAILURE-CYCLE—-COUNTER-
THRESHOLD>
<EVENT-KIND>SWC</EVENT-KIND>
<PRESTORAGE-FREEZE-FRAME>f 3l se</PRESTORAGE-FREEZE-FRAME>
</DIAGNOSTIC-EVENT>

Listing 4.7: Example for the definition of a semi-formal textual element in the context of
a DiagnosticEvent
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4.4.2.3 Associated Event Identification

[TPS_DEXT_01151] Semantics of attribute DiagnosticEvent.associatedE-
ventIdentification [Use cases exist where DiagnosticEvents are not as-
sociated with the DiagnosticTroubleCode but the occurrence of the event shall
nonetheless be reported as part of the dtcProps.snapshotRecordContent.

dataldentifier of agiven DiagnosticTroubleCodeUds.

For this purpose, it is necessary that the tester can identify the occurrence of the
DiagnosticEvent by means of the value of attribute DiagnosticEvent.associ-

atedEventIdentification.|(RS_DEXT_00023)

DiagnosticCommonElement

DiagnosticEvent

+ associatedEventldentification: Positivelnteger [0..1]
+ clearEventAllowedBehavior:
DiagnosticClearEventAllowedBehaviorEnum [0..1]

eventClearAllowed: DiagnosticEventClearAllowedEnum [0..1]

+

+ eventKind: DiagnosticEventKindEnum [0..1]

+ prestorageFreezeFrame: Boolean [0..1]

+ prestoredFreezeframeStoredinNvm: Boolean [0..1]

+ recoverablelInSameOperationCycle: Boolean [0..1]
«atpVariation»

+ confirmationThreshold: Positivelnteger [0..1]

DiagnosticTroubleCode
DiagnosticTroubleCodeUds

considerPtoStatus: Boolean [0..1]
eventObdReadinessGroup: NameToken [0..1]
functionalUnit: Positivelnteger [0..1]

severity: DiagnosticUdsSeverityEnum [0..1]

+ o+ o+ o+

«atpVariation»
+ udsDtcValue: Positivelnteger [0..1]
+ wwhObdDtcClass: DiagnosticWwhObdDtcClassEnum [0..1]

+troubleCodeUds 0.1

+diagnosticEvent

0.1

DiagnosticEventToTroubleCodeUdsMapping

DiagnosticMapping

+dtcProps\|/0..1

DiagnosticTroubleCodeProps

DiagnosticCommonElement

+ immediateNvDataStorage: Boolean [0..1]

+ maxNumberFreezeFrameRecords: Positivelnteger [0..1]

+ significance: DiagnosticSignificanceEnum [0..1]
«atpVariation»

+ priority: Positivelnteger [0..1]

T
«atpVariation,atpSplitable»

+extendedDataRecord '0' MREEI

* -

DiagnosticCommonElement

DiagnosticExtendedDataRecord

customTrigger: String [0..1]
recordNumber: Positivelnteger [0..1]

«atpVariation» Tags:
vh latestBindingTime =
preCompileTime

trigger: DiagnosticRecordTriggerEnum [0..1]
update: Boolean [0..1]

+ o+ o+ o+

+recordElement

0.*

DiagnosticParameter

+dataElement

T
«atpVariation,atpSplitable»

0.1

T
«atpVariation,atpSplitable»
iOA.l+s1apshotRecordContem

DiagnosticCommonElement
DiagnosticDataldentifierSet

0.*
{ordered}

+dataldentifier

DiagnosticAbstractDataldentifier

DiagnosticAbstractParameter

<

+ parameterSize: Positivelnteger [0..1]

«atpldentityContributor»
+ bitOffset: Positivelnteger [0..1]

+dataElement

0..* «atpVariation,atpSplitable»

DiagnosticDataldentifier

+ didSize: Positivelnteger [0..1]
+ representsVin: Boolean [0..1]

«atpVariation,atpSplité\ble»
.

DiagnosticMapping
DiagnosticDemProvidedDataMapping

«atpVariation» Tags:
vh latestBindingTime = postBuild

+ dataProvider: NameToken [0..1]

0.1

+dataElement

DiagnosticServiceMappingDiagTarget
Identifiable
DiagnosticDataElement

0.1

+ arraySizeSemantics: ArraySizeSemanticsEnum [0..1]
+ maxNumberOfElements: Positivelnteger [0..1]
+ scalinginfoSize: Positivelnteger [0..1]

Figure 4.59: Modeling of associated event identification

[constr_1768] Existence of attribute DiagnosticEvent.associatedEventI-
dentification [Attribute DiagnosticEvent.associatedEventIdentifica-
tion shall exist if the respective DiagnosticEvent is mapped to a Diagnostic-

TroubleCodeUds and one of the following conditions is fulfilled:
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e The reference DiagnosticTroubleCodeUds.dtcProps.snapshotRecord-
Content exists and the referenced DiagnosticDataIdentifierSet refer-
ences at least one datalIdentifier.dataElement.dataElement thatis also
referenced by a DiagnosticDemProvidedDataMapping that has attribute
dataProvider settothe value DEM_EVENT ASSOCIATED IDENTIFICATION.

e The reference DiagnosticTroubleCodeUds.dtcProps.extended-
DataRecord exists and the referenced DiagnosticExtendedDataRecord
aggregates at least one recordElement.dataElement that is also ref-
erenced by a DiagnosticDemProvidedDataMapping that has attribute
dataProvider set to the value DEM_EVENT_ASSOCIATED_IDENTIFICA-
TION.

This rule shall be imposed at the time when the DEXT is complete.

10

The use case described in [TPS_DEXT_01151] and [constr_1768] is depicted in Fig-
ure 4.59.

Please note that [constr_1768] only describes the minimum viable scenario for the
usage of attribute DiagnosticEvent.associatedEventIdentification.

It is also possible that more than one DiagnosticDataElement exists that is
referenced by a DiagnosticDemProvidedDataMapping where attribute dat-
aProvider is set to the value DEM_EVENT_ASSOCIATED_IDENTIFICATION.

4.4.3 DiagnosticTroubleCode

DiagnosticTroubleCodes (i.e. the ECU external view on diagnostic events) are
defined together with their properties and mapped to DiagnosticEvents using Di-
agnosticEventToTroubleCodeUdsMapping.

[TPS_DEXT_03012] Three kinds of DTCs |[There are three kinds of DTCs repre-
sented as specializations of DiagnosticTroubleCode:

e non OBD relevant DTCs (DiagnosticTroubleCodeUds)
e OBD relevant DTCs (DiagnosticTroubleCodeObd)
e J1939 [22] relevant DTCs (DiagnosticTroubleCodeJ1939)

Properties individual to such a DTC specialization are modeled as attributes of Di-
agnosticTroubleCodeUds, DiagnosticTroubleCodeObd and Diagnostic-—
TroubleCodeJ1939, respectively. | (RS_DEXT_00024)
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DiagnosticCommonElement
DiagnosticTroubleCodeGroup

«atpVariation,atpSplitable»

+dtc

o

«atpVariation»

groupNumber: Positivelnteger [0..1]

«atpVariation» Tags:
vh.latestBindingTime = postBuild

0.*

DiagnosticCommonElement
DiagnosticTroubleCode

«enumeration»
DiagnosticTroubleCodeJ1939DtcKindEnum

standard
serviceOnly

DiagnosticTroubleCodeUds

DiagnosticTroubleCodeObd

DiagnosticTroubleCodeJ1939

+
+
+
+

o
+

considerPtoStatus: Boolean [0..1]

eventObdReadinessGroup: NameToken [0..1]

functionalUnit: Positivelnteger [0..1]

severity: DiagnosticUdsSeverityEnum [0..1]
«atpVariation»

udsDtcValue: Positivelnteger [0..1]
wwhObdDtcClass:

DiagnosticWwhObdDtcClassEnum [0..1]

«atpVariation»

+ considerPtoStatus: Boolean [0..1]
+ obdDTCValue: Positivelnteger [0..1]
+ obdDTCValue3Byte: Positivelnteger [0..1]

+ fmi: Positivelnteger [0..1]
+ kind: DiagnosticTroubleCodeJ1939DtcKindEnum [0..1]

+dtcProps\|/0..1

+dtcProps\|[/0..1 +spn\|(/0..1

«enumeration»
DiagnosticWwhObdDtcClassEnum

demDtcWwhObdClassB1
demDtcWwhObdClassA
demDtcWwhObdClassB2
demDtcWwhObdClassC
demDtcWwhObdClassNoInformation

+dtcProps

DiagnosticTroubleCodeProps

DiagnosticCommonElement
DiagnosticJ1939Spn

DiagnosticCommonElement

0.1

+ immediateNvDataStorage: Boolean [0..1]

+ maxNumberFreezeFrameRecords: Positivelnteger [0..1]

+ significance: DiagnosticSignificanceEnum [0..1]
«atpVariation»

+ priority: Positivelnteger [0..1]

+ spn: Positivelnteger [0..1]

«enumeration»
DiagnosticUdsSeverityEnum

noSeverity
maintenanceOnly
immediately
checkAtNextHalt

Figure 4.60: Modeling of DiagnosticTroubleCode

Class DiagnosticTroubleCodeUds
Package M2::AUTOSARTemplates::DiagnosticExtract::Dem::Diagnostic TroubleCode
Note This element is used to describe non OBD-relevant DTCs.
Tags:atp.recommendedPackage=DiagnosticTroubleCodes
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, Diagnostic TroubleCode,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable
Aggregated by | ARPackage.element
Attribute Type Mulit. Kind | Note
considerPto Boolean 0..1 attr This attribute describes the affection of the event by the
Status Dem PTO handling.
True: the event is affected by the Dem PTO handling.
False: the event is not affected by the Dem PTO handling.
dtcProps DiagnosticTroubleCode 0..1 ref Defined properties associated with the DemDTC.
Props
eventObd NameToken 0..1 attr This attribute specifies the Event OBD Readiness group
Readiness for PID $01 and PID $41 computation. This attribute is
Group only applicable for emission-related ECUs.
functionalUnit Positivelnteger 0..1 attr This attribute specifies a 1-byte value which identifies the
corresponding basic vehicle / system function which
reports the DTC. This parameter is necessary for the
report of severity information.
severity DiagnosticUdsSeverity 0..1 attr DTC severity according to ISO 14229-1.
Enum
udsDtcValue Positivelnteger 0..1 attr Unique Diagnostic Trouble Code value for UDS.
Stereotypes: atpVariation
Tags:vh.latestBindingTime=preCompileTime
wwhObdDtc DiagnosticWwhObdDtc 0..1 attr This attribute is used to identify (if applicable) the
Class ClassEnum corresponding severity class of an WWH-OBD DTC.

Stereotypes: atpVariation
Tags:vh.latestBindingTime=preCompileTime

Table 4.155: DiagnosticTroubleCodeUds
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[constr_1757] Existence of attribute DiagnosticTroubleCodeUds.udsDtc-
Value [For each DiagnosticTroubleCodeUds, attribute udsDtcvalue shall exist
at the time when the DEXT is complete.|()

Class DiagnosticTroubleCodeObd
Package M2::AUTOSARTemplates::DiagnosticExtract::Dem::Diagnostic TroubleCode
Note This element is used to define OBD-relevant DTCs.

Tags:atp.recommendedPackage=DiagnosticTroubleCodes

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, Diagnostic TroubleCode,
Identifiable, MultilanguageReferrable, PackageableElement, Referrable

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note
considerPto Boolean 0..1 attr This attribute describes the affection of the event by the
Status Dem PTO handling.

True: the event is affected by the Dem PTO handling.
False: the event is not affected by the Dem PTO handling.

Stereotypes: atpVariation
Tags:vh.latestBindingTime=preCompileTime

dtcProps DiagnosticTroubleCode 0..1 ref Defined properties associated with the DemDTC.
Props

eventReadiness | EventObdReadiness 0..1 aggr | This aggregation allows for the variant definition of the

Group Group attribute eventObdReadinessGroup.

Stereotypes: atpSplitable; atpVariation

Tags:
atp.Splitkey=eventReadinessGroup.eventObdReadiness
Group, eventReadinessGroup.variationPoint.shortLabel
vh.latestBinding Time=postBuild

obdDTCValue Positivelnteger 0..1 attr Unique Diagnostic Trouble Code value for OBD.

Stereotypes: atpVariation
Tags:vh.latestBindingTime=preCompileTime

obd Positivelnteger 0..1 attr 3 Byte OBD DTC value based on the definition from SAE
DTCValue3Byte J2012. The existence of this attribute is only required if
separated UDS and OBD DTC values are used for SAE
J1979-2. If this attribute does not exist, then UDS DTC
values are used with J1979-2.

Stereotypes: atpVariation
Tags:vh.latestBindingTime=preCompileTime

Table 4.156: DiagnosticTroubleCodeObd

[constr_10088] Relation between event and DTC without event combination [If
attribute DiagnosticCommonProps.typeOfEventCombinationSupported is not
configured, then all DiagnosticTroubleCodeUds that refer to a Diagnostic-
TroubleCodeProps intherole dtcProps thatinturnrefersto abiagnosticMemo—
ryDestination inthe role diagnosticMemory shall only be referenced by at most
one DiagnosticEventToTroubleCodeUdsMapping.

This rule shall be imposed at the time when the DEXT is complete.|()

[TPS_DEXT_03013] Common properties of a DTC |Properties that are often com-
mon for a group of DiagnosticTroubleCodeUds elements are modeled as at-
tributes of DiagnosticTroubleCodeProps.|(RS_DEXT_00024)
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+dataldentifier

DiagnosticCommonElement DiagnosticAbstractDataldentifier
DiagnosticDataldentifierSet 0.* DiagnosticDataldentifier
«<atpVariation» Tags: ~ {ordered} + didSize: Positivelnteger [0..1]
+snapshotRecordContent 0..1 +legisatedFreezeFrameContentUdsObd7\-0..1" "~ _ ] vh.IahestB!nd!nngme = + representsvin: Boolean [0..1]
-------------- - - - === preCompileTime

«atpVariationiatpSpIitabIe» «atpVariation,atpSplitable»
|

DiagnosticCommonElement DiagnosticTroubleCode
DiagnosticTroubleCodeProps DiagnosticTroubleCodeUds

considerPtoStatus: Boolean [0..1]
eventObdReadinessGroup: NameToken [0..1]
functionalUnit: Positivelnteger [0..1]

severity: DiagnosticUdsSeverityEnum [0..1]

+ immediateNvDataStorage: Boolean [0..1]
+ maxNumberFreezeFrameRecords: Positivelnteger [0..1] +dtcProps
+ significance: DiagnosticSignificanceEnum [0..1]

+ o+ o+ o+

e 0.1
«atpVariation»

+ priority: Positiveinteger [0..1] «atpVariation»
+ udsDtcValue: Positivelnteger [0..1]
+ wwhObdDtcClass: DiagnosticWwhObdDtcClassEnum [0..1]

+aging
T T T DiagnosticCommonElement
«atpVariation,atpSplitable» 0.1 DiagnosticAging
«atpVariation,atpSplitable» «amVaﬁa§0q>> Talgs: «atpVariation»
"""""""""""""""""" vh.atestBindingTime = + threshold: Positivelnteger [0..1]
preCompileTime "——.__‘__ T
+extendedDataRecord \|/0..* +freezeFrame \[/0..* i “«atpVariation apSplitable»
DiagnosticCommonElement DiagnosticCommonElement *agingCycle\/0..1
DiagnosticExtendedDataRecord DiagnosticFreezeFrame DiagnosticCommonElement
+ customTrigger: String [0..1] + customTrigger: String [0..1] e
+ recordNumber: Positivelnteger [0..1] + trigger: DiagnosticRecordTriggerEnum [0..1] + type: DiagnosticOperationCycleTypeEnum [0..1]
+ trigger: DiagnosticRecordTriggerEnum [0..1] + update: Boolean [0..1]
+ update: Boolean [0..1] «atpVariation»
+ recordNumber: Positivelnteger [0..1]
+diagnosticMemory\|/0..1
DiagnosticCommonElement
DiagnosticMemoryDestination
+ agingRequiresTestedCycle: Boolean [0..1]
+ clearDtcLimitation: DiagnosticClearDtcLimitationEnum [0..1]
+ dtcStatusAvailabilityMask Positivelnteger [0..1]
+ eventDisplacementStrategy: DiagnosticEventDisplacementStrategyEnum [0..1]
+ maxNumberOfEventEntries: Positivelnteger [0..1]
+ memoryEntryStorageTrigger: DiagnosticMemoryEntryStorage TriggerEnum [0..1]
+ statusBitHandlingTestFailedSinceLastClear: DiagnosticStatusBitHandlingTestFailedSinceLastClearEnum [0..1]
+ statusBitStorageTestFailed: Boolean [0..1]
+ typeOfFreezeFrameRecordNumeration: DiagnosticTypeOfFreezeFrameRecordNumerationEnum [0..1]
Figure 4.61: Modeling of DiagnosticTroubleCodeUds
Class EventObdReadinessGroup
Package M2::AUTOSARTemplates::DiagnosticExtract::Dem::Diagnostic TroubleCode
Note This meta-class represents the ability to define the value of attribute eventObdReadinessGroup. It is only
introduced to allow for a variant modeling of this attribute.
Base ARObject
Aggregated by | DiagnosticTroubleCodeObd.eventReadinessGroup
Attribute Type Mulit. Kind | Note
eventObd NameToken 0..1 attr This attribute specifies the Event OBD Readiness group
Readiness for PID $01 and PID $41 computation. This attribute is
Group only applicable for emission-related ECUs.
Stereotypes: atpldentityContributor

Table 4.157: EventObdReadinessGroup

[constr_1758] Existence of attribute DiagnosticTroubleCodeObd.obdDTC-
Value [For each DiagnosticTroubleCodeObd, attribute obdDTCValue shall exist
at the time when the DEXT is complete.|()
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[constr_1349] Value of udsDtcValue shall be unique [The value of Diagnos-
ticTroubleCodeUds.udsDtcValue shall be unique for all DiagnosticTrouble-
CodeUds that refer to the same DiagnosticMemoryDestination viathe reference
DiagnosticTroubleCodeUds.dtcProps.diagnosticMemory.

This rule shall be imposed at the time when the DEXT is complete.|()

Class DiagnosticTroubleCode (abstract)

Package M2::AUTOSARTemplates::DiagnosticExtract::Dem::DiagnosticTroubleCode

Note A diagnostic trouble code defines a unique identifier that is shown to the diagnostic tester.

Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, Identifiable, Multilanguage
Referrable, PackageableElement, Referrable

Subclasses DiagnosticTroubleCoded1939, DiagnosticTroubleCodeObd, DiagnosticTroubleCodeUds

Aggregated by | ARPackage.element

Attribute Type Mult. Kind | Note

Table 4.158: DiagnosticTroubleCode

[TPS_DEXT_03014] Semantics of DiagnosticTroubleCodeGroup [The Diag-
nosticTroubleCodeGroup element is used to define groups of DTCs that belong
together. Each DiagnosticTroubleCodeGroup has its own groupNumber value
assigned. |(RS_DEXT _00024)

Class DiagnosticTroubleCodeGroup
Package M2::AUTOSARTemplates::DiagnosticExtract::Dem::DiagnosticTroubleCode
Note The diagnostic trouble code group defines the DTCs belonging together and thereby forming a group.
Tags:atp.recommendedPackage=DiagnosticTroubleCodes
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, Identifiable, Multilanguage
Referrable, PackageableElement, Referrable
Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note
dtc DiagnosticTroubleCode * ref This represents the collection of DiagnosticTroubleCodes
defined by this DiagnosticTroubleCodeGroup.
Stereotypes: atpSplitable; atpVariation
Tags:
atp.Splitkey=dtc.diagnosticTroubleCode, dtc.variation
Point.shortLabel
vh.latestBinding Time=postBuild
groupNumber Positivelnteger 0..1 attr This represents the base number of the DTC group.
Stereotypes: atpVariation
Tags:vh.latestBindingTime=preCompileTime

Table 4.159: DiagnosticTroubleCodeGroup

[constr_1830] Existence of DiagnosticTroubleCodeGroup.groupNumber |For
each DiagnosticTroubleCodeGroup, attribute groupNumber shall exist at the
time when the DEXT is complete.|()
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[constr_1350] Value of DiagnosticTroubleCodeGroup.groupNumber shall be
unique [The value of DiagnosticTroubleCodeGroup.groupNumber shall be
unique to any other DTC and DTC group value.

This rule shall be imposed at the time when the DEXT is complete.|()

[constr_1351] Value of DiagnosticTroubleCodeGroup.groupNumber [To be
compliant to ISO, the value of DiagnosticTroubleCodeGroup.groupNumber shall
be set as defined in ISO 14229-1 [18].

This rule shall be imposed at the time when the DEXT is complete.|()

[TPS_DEXT_03000] ISO 14229-1 reserves values of DiagnosticTroubleCode-
Group.groupNumber [Any values other than those mentioned in [constr_1351] are
reserved by ISO 14229-1 [18].|(RS_DEXT_00024)

[constr_1352] Existence of maxNumberFreezeFrameRecords VS. freezeFrame
[If the attribute DiagnosticTroubleCodeProps.maxNumberFreezeFrameRe—
cords exists than the attribute DiagnosticTroubleCodeProps.freezeFrame
shall not exist or vice versa.

This rule shall be imposed at the time when the DEXT is complete.|()

[constr_1353] Applicability of [constr_1352] [[constr_1352] shall apply in the iden-
tical way (either one or the other attribute shall exist) for all DiagnosticTrouble-
CodeProps within the context of all DiagnosticContributionSets of category
DIAGNOSTIC_ECU_EXTRACT that refer to the same EcuInstance.

This rule shall be imposed at the time when the DEXT is complete.|()

[constr_1354] Existence of attribute DiagnosticTroubleCodeProps.snap-
shotRecordContent [If one of the attributes DiagnosticTroubleCode-
Props.maxNumberFreezeFrameRecords Or DiagnosticTroubleCodeProps.
freezeFrame exists then the attribute DiagnosticTroubleCodeProps.snap—
shotRecordContent shall exist.

This rule shall be imposed at the time when the DEXT is complete.|()

[TPS_DEXT_01064] Textually formulated content attached to DiagnosticTrou-
bleCode |[The definition of a DiagnosticTroubleCode also consists of textually
formulated content that is formalized in structure but cannot be formalized in content.

The purpose of this content is to define e.g. an error text or the possible cause that
relates to the specific DiagnosticTroubleCode.|(RS_DEXT_00024, RS_DEXT_-
00045)

[TPS_DEXT _01065] Different approaches to provide semi-formal textual content
attached to a DiagnosticTroubleCode [There are different approaches to provide
semi-formal textual content attached to a DiagnosticTroubleCode:
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e Textual description that has the character of descriptions of the Diagnostic-
TroubleCode shall be provided by means of the meta-class TraceableText,
i.e. by means of introduction.trace.

e Textual description that characterizes the DiagnosticTroubleCode with re-
spect to the ODX long name shall be provided by means of the attribute 1ong-
Name.

|(RS_DEXT _00024, RS_DEXT_00045)

Class TraceableText
Package M2::MSR::Documentation::BlockElements::RequirementsTracing
Note This meta-class represents the ability to denote a traceable text item such as requirements etc.

The following approach applies:
e shortName represents the tag for tracing
e longName represents the head line

e category represents the kind of the tagged text

Base ARObject, DocumentViewSelectable, Identifiable, MultilanguageReferrable, Paginateable, Referrable,
Traceable
Aggregated by | DocumentationBlock.trace
Attribute Type Mulit. Kind | Note
text DocumentationBlock 1 aggr | This represents the text to which the tag applies.
Tags:

xml.roleElement=false
xml.roleWrapperElement=false
xml.sequenceOffset=30
xml.typeElement=false
xml.typeWrapperElement=false

Table 4.160: TraceableText

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, Identifiable, SdgCaption, TraceReferrable, Traceable

Attribute Type Mult. Kind | Note

longName MultilanguagelLong 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 4.161: MultilanguageReferrable

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

\Y
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Class MultilanguageLongName

Aggregated by | AliasNameAssignment.label, GeneralAnnotation.label, MultilanguageReferrable.longName, Note.label,
Prms.label, ValueGroup.label

Attribute Type Mulit. 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 4.162: MultilanguageLongName

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
Aggregated by | MultilanguageLongName.l4
Attribute Type Mult. 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 4.163: LLongName

For more details regarding the modeling of the semi-formal text please refer to Figure
4.8.

The usage of TraceableText and StructuredReq alone would not qualify as a
semi-formal textual attachment. It is necessary to standardize the value of the cate-
gory in order to get some level of semi-formal textual description.

[TPS_DEXT_01066] Standardized values of DiagnosticTroubleCode.intro-
duction.trace [The following possible values of DiagnosticTroubleCode.in-
troduction.trace are standardized by AUTOSAR:

e DIAG_DTC_ERROR_TEXT: this value shall be used to describe an error text.

e DIAG_DTC_REP_ACT: this value describes the associated repair for the corre-
sponding DiagnosticTroubleCode.

e DIAG_DTC_CUS_PER_SYMP: this value describes the possible customer per-
ception symptom for the corresponding DiagnosticTroubleCode.

e DIAG_DTC_POSS_CAUSE: This value describes the possible cause for the cor-
responding DiagnosticTroubleCode.

|(RS_DEXT_00001, RS_DEXT_00024, RS_DEXT_00045)
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DiagnosticCommonElement
DiagnosticExtendedDataRecord

+ customTrigger: String [0..1]
DiagnosticCommonElement +extendedDataRecord + recordNumber: Positivelnteger [0..1]
DiagnosticTroubleCodeProps «atpVariation,atpSplitable» ~ 0.+[ * trigger: DiagnosticRecordTriggerEnum [0..1]
' + update: Boolean [0..1]

+ immediateNvDataStorage: Boolean [0..1]

+ maxNumberFreezeFrameRecords: Positivelnteger [0..1] «atpVariation» Tags:

+ significance: DiagnosticSignificanceEnum [0..1] vhlatestBindingTime =
«atpVariation» preCompileTime

+ priority: Positivelnteger [0..1]

DiagnosticCommonElement
DiagnosticFreezeFrame

+ customTrigger: String [0..1]
trigger: DiagnosticRecordTriggerEnum [0..1]

' + update: Boolean [0..1
' +freezeFrame 4 L=

o

«atpVariation»
«atpVariation,atpSplitable» o_*| + recordNumber: Positivelnteger [0..1]

«enumeration»
+diagnosticMemory\|/0..1 DiagnosticClearDtcLimitationEnum
DiagnosticCommonElement allSupportedDtcs
DiagnosticMemoryDestination clearAllDtcs
+ agingRequiresTestedCycle: Boolean [0..1] K
+ clearDtcLimitation: DiagnosticClearDtcLimitationEnum [0..1] . . CEUMSEIE .
+ dtcStatusAvailabilityMask Positivelnteger [0..1] DiagnosticTypeOfFreezeFrameRecordNumerationEnum
+ eventDisplacementStrategy: DiagnosticEventDisplacementStrategyEnum [0..1] calculated
+ maxNumberOfEventEntries: Positivelnteger [0..1] configured
+ memoryEntryStorageTrigger: DiagnosticMemoryEntryStorageTriggerEnum [0..1]
+ statusBitHandlingTestFailedSinceLastClear: DiagnosticCommonElement
DiagnosticStatusBitHandlingTestFailedSinceLastClearEnum [0..1] DiagnosticAuthRole
+ statusBitStorageTestFailed: Boolean [0..1]
+ typeOfFreezeFrameRecordNumeration: + bitPosition: Positivelnteger [0..1]
DiagnosticTypeOfFreezeFrameRecordNumerationEnum [0..1] + isDefault: Boolean [0..1]
+authenticationRole 0.1
[ ]
DiagnosticMemoryDestinationPrimary DiagnosticMemoryDestinationUserDefined
+ typeOfDtcSupported: DiagnosticTypeOfDtcSupportedEnum [0..1] + memoryld: Positivelnteger [0..1]
«enumeration» «enumeration»
DiagnosticEventDisplacementStrategyEnum DiagnosticMemoryEntryStorageTriggerEnum
full confirmed
none fdcThreshold
prioOcc testFailed

Figure 4.62: Modeling of DiagnosticMemoryDestination

The following ARXML fragment exemplifies the usage of TraceableText along with
the standardized values of the attribute category to attach semi-formal textual de-
scriptions to a DiagnosticTroubleCodeUds.

<DIAGNOSTIC-TROUBLE-CODE-UDS>
<SHORT-NAME>ExampleDTC_0001</SHORT-NAME>
<LONG—-NAME >
<L-4 L="EN">My little ODX long name</L-4>
</LONG-NAME >
<DESC>
<L-2 L="EN">This DTC is a System Error DTC</L-2>
</DESC>
<INTRODUCTION>
<TRACE>
<SHORT-NAME>MyErrorText</SHORT-NAME>
<CATEGORY>DIAG_DTC_ERROR_TEXT</CATEGORY>
<P>
<L-1 L="LA">Lorem ipsum dolor sit amet, consectetur adipisicing
elit</L-1>
</P>
</TRACE>
</INTRODUCTION>
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<DTC-PROPS-REF DEST="DIAGNOSTIC-TROUBLE-CODE-PROPS">/AUTOSAR/UseCase_230/
ExampleDTC_0001_Props</DTC-PROPS—REF>

<FUNCTIONAL-UNIT>1</FUNCTIONAL-UNIT>
<SEVERITY>CHECK-AT-NEXT-HALT</SEVERITY>
<UDS-DTC-VALUE>0x000001</UDS-DTC-VALUE>

</DIAGNOSTIC-TROUBLE-CODE-UDS>

Listing 4.8: Example for the definition of a semi-formal textual element in the context of

aDiagnosticTroubleCode

[constr_1378] Value of DiagnosticMemoryDestinationUserDefined.memo-
ryId [Within the scope of one DiagnosticContributionSet, no two (or more)
DiagnosticMemoryDestinationUserDefineds shall exist that share the same
value for attribute DiagnosticMemoryDestinationUserDefined.memoryId

This rule shall be imposed at the time when the DEXT is complete.|()

In other words, the value of the attribute DiagnosticMemoryDestinationUserDe—
fined.memoryId shall be unique within any given DiagnosticExtract.

Class DiagnosticMemoryDestination (abstract)
Package M2::AUTOSARTemplates::DiagnosticExtract::Dem::DiagnosticMemoryDestination
Note This abstract meta-class represents a possible memory destination for a diagnostic event.
Base ARElement, ARObject, CollectableElement, DiagnosticCommonElement, Identifiable, Multilanguage
Referrable, PackageableElement, Referrable
Subclasses DiagnosticMemoryDestinationPrimary, DiagnosticMemoryDestinationUserDefined
Aggregated by | ARPackage.element
Attribute Type Mult. Kind | Note
agingRequires Boolean 0..1 attr Defines whether the aging cycle counter is processed
TestedCycle every aging cycles or else only tested aging cycle are
considered.
If the attribute is set to TRUE: only tested aging cycle are
considered for aging cycle counter.
If the attribute is set to FALSE: aging cycle counter is
processed every aging cycle.
clearDtc DiagnosticClearDtc 0..1 attr Defines the scope of the DEM_ClearDTC Api.
Limitation LimitationEnum
dtcStatus Positivelnteger 0..1 attr Mask for the supported DTC status bits by the Dem.
AvailabilityMask
event DiagnosticEvent 0..1 attr This attribute defines, whether support for event
Displacement DisplacementStrategy displacement is enabled or not, and which displacement
Strategy Enum strategy is followed.
maxNumberOf Positivelnteger 0..1 attr This attribute fixes the maximum number of event entries
EventEntries in the fault memory.
memoryEntry DiagnosticMemoryEntry 0..1 attr Describes the trigger to allocate an event memory entry.
StorageTrigger StorageTriggerEnum
statusBit DiagnosticStatusBit 0..1 attr This attribute defines, whether the aging and
HandlingTest HandlingTestFailed displacement mechanism shall be applied to the "Test
FailedSinceLast | SincelLastClearEnum FailedSincelLastClear" status bits.
Clear
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Class DiagnosticMemoryDestination (abstract)
statusBit Boolean 0..1 attr This parameter is used to activate/deactivate the
StorageTest permanent storage of the "TestFailed" status bits.
Failed true: storage activated
false: storage deactivated
typeOfFreeze DiagnosticTypeOf 0..1 attr This attribute defines the type of assigning freeze frame
FrameRecord FreezeFrameRecord record numbers for event-specific freeze frame records.
Numeration NumerationEnum
Table 4.164: DiagnosticMemoryDestination

Enumeration DiagnosticMemoryEntryStorageTriggerEnum
Package M2::AUTOSARTemplates::DiagnosticExtract::Dem::DiagnosticMemoryDestination
Note Trigger types to allocate an event memory entry.
Aggregated by DiagnosticMemoryDestination.memoryEntryStorageTrigger
Literal Description
confirmed Status information of UDS DTC status bit 3

Tags:atp.EnumerationLiteralindex=0
fdcThreshold Threshold to allocate an event memory entry and to capture the Freeze Frame.

Tags:atp.EnumerationLiteralindex=1
testFailed Status information of UDS DTC status bit 0.

Tags:atp.EnumerationLiteralindex=3

Table 4.165: DiagnosticMemoryEntryStorageTriggerEnum

Enumeration DiagnosticClearDtcLimitationEnum
Package M2::AUTOSARTemplates::DiagnosticExtract::Dem::DiagnosticMemoryDestination
Note Scope of the DEM_ClearDTC Api.
Aggregated by DiagnosticMemoryDestination.clearDtcLimitation
Literal D