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reword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through 1SO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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F[governmentat, In_liaison with 190, also take part In the Work. SO collaborates close
rnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

main task of technical committees is to prepare International Standards. Draff\Internationa
rnational Standard requires approval by at least 75 % of the member bodies casting a vote.

ntion is drawn to the possibility that some of the elements of this document may be the subje
s. ISO shall not be held responsible for identifying any or all such patent rights.

22901-1 was prepared by Technical Committee ISO/TC22, Road vehicles, Subcomm
trical and electronic equipment.

22901 consists of the following parts, under the general title Road vehicles — Open diag
hange (ODX):

Part 1: Data model specification
following parts are under preparation:

Part 2: Emissions-related diagnostic data

© 1SO 2008 — All rights reserved

y with the

rnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

Standards

bted by the technical committees are circulated to the member bodies for voting. Publication as an

ct of patent

ittee SC 3,

nostic data


https://standardsiso.com/api/?name=f9b8761ec37f6a1f8e205bd0f50dbae5

ISO 22901-1:2008(E)

Introduction

The purpose of this part of ISO 22901 is to define the data format for transferring Electronic Control Unit
(ECU) diagnostic and programming data between the system supplier, vehicle manufacturer and service
dealerships and diagnostic tools of different vendors.

In today's futomotive industry, an informal description 1S generally used 10 document the diagnostic flata
stream infofmation of vehicle ECUs. Any user wishing to use the ECU diagnostic data stream documentgtion
to set up development tools or service diagnostic test equipment needs a manual transformation of |this
documentafion into a format readable by these tools. This effort will no longer be required if the, 'diagngstic
data stream information is provided in Open Diagnostic Data Exchange (ODX) format and «if those tpols
support the|ODX format.

This part off ISO 22901 includes the data model definition of ECU diagnostic and programming data and the
related vehicle interface description in Unified Modelling Language (UML). This. part of ISO 22901 plso
includes an|implementation by Extensible Mark-up Language (XML) schema in Annex C.
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Scope

part of 1ISO 22901 specifies the concept of using a new industry standard, ‘diagnostic forn
nostic data stream information available to diagnostic tool application manufacturers, in orde
support of the aftermarket automotive service industry. The Open Djagnostic Data Excha
elled diagnostic data are compatible with the software requirements of the Modu
hmunication Interface (MVCI), as specified in 1SO 22900-2 and: SO 22900-3. The OD
nostic data will enable an MVCI device to communicate with the vehicle Electronic Control U
interpret the diagnostic data contained in the messages exchanged between the external tes
the ECU(s). For ODX compliant external test equipment,/n6 software programming is n
Vert diagnostic data into technician readable information ta be displayed by the tester.

ODX specification contains the data model to describé all diagnostic data of a vehicle and ph
diagnostic trouble codes, data parameters, identification data, input/output parameters, ECU ¢
ant coding) data and communication parameters:‘ODX is described in Unified Modelling Lang
rams and the data exchange format uses Extensible Mark-up Language (XML).

ODX modelled diagnostic data describe:

protocol specification for diagnostic communication of ECUs;

communication parameters-fot-different protocols and data link layers and for ECU software;
ECU programming data(Flash);

related vehicle interface description (connectors and pinout);

functional description of diagnostic capabilities of a network of ECUs;

ECU_ coenfiguration data (variant coding).

Figy

at to make
r to simplify
nge (ODX)
ar Vehicle
K modelled
hit(s) (ECU)
equipment
bcessary to

ysical ECU,
pnfiguration
Llage (UML)

re”) shows the usage of ODX in the ECU life cycle.

The purpose of this part of ISO 22901 is to ensure that diagnostic data from any vehicle manufacturer is
independent of the testing hardware and protocol software supplied by any test equipment manufacturer.

2

Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.
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ISO 8601, Data elements and interchange formats — Information interchange — Representation of dates and
times

ISO/IEC 8859-1, Information technology — 8-bit single-byte coded graphic character sets — Part 1. Latin
alphabet No. 1

ISO/IEC 8859-2, Information technology — 8-bit single-byte coded graphic character sets — Part 2: Latin
alphabet No. 2

ISO/IEC 10646, Information technology — Universal Multiple-Octet Coded Character Set (UCS)

ISO 22900, Road vehicles — Modular vehicle communication interface (MVCI) — Part 2: Diagngstic
protocol data unit application programming interface (D-PDU API)

ISO 229008, Road vehicles — Modular vehicle communication interface (MVCI) — Part 3: Diagnostic sgqrver
application programming interface (D-Server API)

IEEE 754, Binary floating-point arithmetic
XML Schema — 2, XML Schema Part 2: Datatypes, 2nd Edition, W3C Recommendation, 2004-10-28

ASAM MCI) 2, Harmonized Data Objects Version 1.0

3 Abbreviated terms

API Application Programming Interface

ASAM Association for Standardisation of Automation-and Measuring Systems
ASCII American Standard for Character Information Interchange
DOP Data Object Property

ECU Electronic Control Unit

GMT Greenwich Mean Time

MCD Measurement, Calibration and Diagnosis

ODX Open Diagnostic Data Exchange

OEM OriginalkEguipment Manufacturer

PDU Protocol Data Unit

PDX Packaged ODX

UML Unified Modelling Language

uTcC Coordinated Universal Time

VMM Vehicle Message Matrix

W3C World Wide Web Consortium

XML Extensible Mark-up Language
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4 ODX use cases

4.1 General

Figure 1 — Usage of ODX data in the ECU life cycle shows the usage of ODX in the ECU life cycle.
Engineering, manufacturing, and service specify communication protocol and data to be implemented in the
ECU. This information will be documented in a structured format utilizing the XML standard and by an
appropriate ODX authoring tool. There is potential to generate ECU software from the ODX file. Furthermore,
the same ODX file is used to setup the diagnostic engineering tools to verify proper communication with the
ECU and to perform functional verification and compliance testing. Once all quality goals are met, the ODX file
may-be-releasedtoa-dinghroesticdatabaseDiagreostie-nfermation-isrewavallablete-manutfastoring, service,

OEM franchised dealers, and aftermarket service outlets via Intranet and Internet.

=0 Ecu W
-

Diagnostic Diagnestics ODX Configuration
Frotocols : Manufacturing

ECU
Description Diagnostic
Database
(oDX)

Aftersales/
Services

in ODX (XML)

Diagnostic ]

Engineering Tool

0ODX Configuration Internet Access
to ODX Portal

Figure 1 — Usage of ODX data in the ECU life cycle

4.2| Use case1: ODX process chain

Figdre 2 shows an example of how ODX data is used in a process chain consisting of three |phases, as
desgribed'below.

a) Phase A of the development process between vehicle manufacturer and system supplier comprises the
exchange of ODX data to support the development of the diagnostic implementation in the ECU and the
development tools.

b) In phase B of the development process at the vehicle manufacturer, the engineering departments release
the ODX data into a diagnostic database. The manufacturing and service departments use the ODX data
as the basis to setup the End-Of-Line test equipment and service application development tools and
generate service documentation.

c) Phase C of the development process supports the service dealership diagnostic and programming tools.

The service department develops service tool application software based on the ODX data model. The
diagnostic and programming software is now available to all service dealerships.

© 1SO 2008 — All rights reserved 3
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The ODX data is the base for all exchange of diagnostic and programming data.

Phase A | Phase B | Phase C
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Figure 2 — Example of ODX process chain

4.3 Use tase 2: Cross vehicle platform ECU diaghostic development

A vehicle thanufacturer implements electronic systems into multiple new vehicle platforms. There is [ittle
variation in| the electronic system across the different vehicle platforms. Utilizing the same ECU in mjany
different vehicle platforms reduces redundant-development effort. The majority of design, normal operation,
and diagnostic data of an electronic system can’be reused in various vehicles.

Large automotive manufacturer tend (to have multiple engineering development centres. Diagnostic gata
exchange dan be based on the ODX data format to reduce the amount of proofreading of diagnostic dafa at
different dejelopment sites. Establishing an ODX compliant tool chain will avoid re-authoring diagnostic gata
into various| specific formats atdifferent engineering sites.
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Figure 3 shows an example of cross vehicle platform ECU diagnostic development between two engineering
sites.

Engineering Site A Engineering Site B
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Figure 3 — Example of cross vehicle platform ECU diagnostic development

re 4 shows one of many scenarios a vehicle:manufacturer may implement to support
ership, franchise and aftermarket. ODX files may be converted into an ODX runtime format f¢
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Figure 4 — Example of automotive dealership diagnostic tool support
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4.5 Architecture of a Modular VCI compliant D-server

Figure 5 shows the interfaces of a D-server and the position of ODX in a diagnostic system. The D-server may
use its own internal specific runtime data format. This data can be imported from the ODX using a specific
format converter.

T™ " Modularvel
Runtime System

Application
180 22901-1 ODX
IS0 22900-3
ECU D=SeTver AP
Description e
in ODX Iy
Format v
Modular VCI Server

IS0 228003

D-Server AP|

y i
obx UILRL T Modular VCI
E specific 5
ormat
Converter el (D-Server)
Runtime Data

150 22900-2

D-PDU APl

A
Y

MVCI Protocgl Module
1SO 229001

180220002 |
D-RDU API
Pratocol Driver(s)
IS0 15765, ISO 14230,
SAE J1939, ...

|
|
|
|
|
|
1
|
|
|
|
|
|
|
|
& D tic Server |
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|

Figure 5 — Architecture)of a Modular VCI compliant D-server
4.6 ODX|benefit examples

4.6.1 ECUY system supplier

The following benefits are applicable to the ECU system supplier:
— automatic configuration of ECU diagnostic data stream & protocol;
— documentation-is'generated from XML data format (ECU diagnostic content = documentation);

— automatie configuration of development tester to verify ECU diagnostic behaviour;

— XML data format provides machine readable information to import into supplier diagnostic data base;

— generation of source code to configure diagnostic kernel software components.

4.6.2 Vehicle manufacturer engineering

The following benefits are applicable to the vehicle manufacturer engineering:
— reduction of diagnostic data stream authoring effort;
— various development testers can be supported with “single source” data;

— one single file format for import and export into/from diagnostic database.

6 © 1SO 2008 — All rights reserved
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4.6.3 Vehicle manufacturer production

The following benefits are applicable to the vehicle manufacturer production:

— reduced effort for diagnostic data verification, because verification needs to be performed only once;
— reuse of verified diagnostic data;

— fewer errors because of fewer manual process steps;

— _end-of-line tester uses the same diaanastic data as enqaineerina diaanaostic tester
~J ~J ~J ~J

4.6.4 Vehicle manufacturer service department and dealerships
Thel following benefits are applicable to the vehicle manufacturer service department and. dealerships:
— | more convenient reuse of verified diagnostic data;
— |less cost to distribute diagnostic data;

— |“pull” (via Intranet/Internet) diagnostic data (e.g. from a portal inte~a D-server) versus “push[ (e.g. send
CD ROMs);

— |one single file format for various diagnostic service systems.

4.6.6 Test equipment manufacturer

Thel following benefits are applicable to the test equipment manufacturer:
— |less effort needed to implement high quality, scan tool software by using a generic data driven gpproach;
— |focus on “rich diagnostic application(s)’ versus bits & bytes;

— | more convenient reuse of vehicle-manufacturer verified diagnostic data.

4.6.p Franchise and aftermarket dealerships

The| following benefits arelapplicable to the franchise and aftermarket dealerships:
— | more convenient'reuse of vehicle manufacturer verified diagnostic data;

— |tester configuration by data download instead of by software modification;

— | download on demand versus buying tester software update upfront.

4.6.7 Legal authorities
The following benefits are applicable to the legal authorities:
— standardized description format for enhanced diagnostic data documentation (e.g. DTCs, PIDs);

— enables road-side scan tools and I&M (inspection and maintenance) tools to be vehicle manufacturer
independent;

— fulfils requirement of making enhanced diagnostic data available to independent aftermarket.

© 1SO 2008 — All rights reserved 7
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5 Specification release version information

5.1

Specification release version location

The release version of the ODX standard can be obtained from every ODX file instance. It is contained in the
MODEL-VERSION element.

<ODX xmlns:x

VERSION="2.2

5.2 Spegification release version
The specifi¢ation release version of this part of ISO 22901 is: 2.2.0.
6 Introdquction to and use of Unified Modelling Language (UML)
6.1 Geng¢ral aspects
Unified Moglelling Language (UML) is used to define the ODX data modél formally and unambiguousl
enhances readability by graphical data model diagrams.
A short intrpduction to UML is given in this clause. Only those aspects-of UML are described that are uss
the ODX data model. Specifically, from the large set of available ‘\UML diagrams, class diagrams are
applied for gata modelling.
6.2 Clasp diagrams
6.2.1 Class
The central modelling element in UML is alclass. A class represents a set of similar objects. Gene
speaking, g class can be instantiated many times. Every instance of a class is called an object. A class
attributes (defining the properties of these-objects) and methods (defining the actions an object can perfo
For ODX, methods are irrelevant and-are’not used.
PERSON
MNAME[1] - String

si="http://www.w3.0rg/2001/XMLSchema-instance" xsi:noNamespaceSchemalocation=" odx.xsd" MODEL-

.0">

watirs AGE[1] :int
PROFESSION[O..1] : String
wattrs |O[1] = 1D

Figure 6 — UML representation of class

It

d in
pnly

rally
has
rm).

Figure 6 shows the representation of a class and its attributes in UML notation. A class is symbolized by a
rectangle having up to three fields. The top field contains the name of the class, e.g. PERSON. The second
field contains the attributes of the class, e.g. NAME, AGE, PROFESSION, and ID. Methods are defined in an
optional third field. The attribute field is not always displayed in the ODX data model diagrams. Since the
method-field is unused in the ODX data model, it is never displayed.

Attributes consist of the attribute name, e.g. NAME, followed by the attribute’s cardinality, e.g. [1] or [0...1] and
the attribute type, e.g. String. Furthermore, a default value for the attribute may be specified. Such a default
value follows the type descriptor of the attribute and is separated from it by the symbol “=".

© 1SO 2008 — All rights reserved
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UML attributes specified with the <<attr>> stereotype in front of their name are implemented as XML attributes
of XML elements. UML attributes without this stereotype are implement as XML sub-elements of XML
elements.

Throughout the ODX data model, class names and attribute names are written in capital letters.

6.2.2 Inheritance relationships

Classes can inherit attributes from other classes. In Figure 7, a new class SCHOOLKID is derived from the
class PERSON. This means that implicitly the class SCHOOLKID has all the same attributes as PERSON
plu i ifi is called the
nt or super class; SCHOOLKID is called the child or subclass of the inheritance relationshig>-Because the
subglass adds more detail to the super class and is thus more specific, inheritance relationshigs are often
call¢d “specializations”.

Inhgritance relationships can be used to build inheritance trees of arbitrary depth. A class in such a tree
inhgrits all attributes from those classes in the transitive closure of all ancestors (patents, grandparents, etc.)
in the inheritance tree.

PERSON
MNAME[1] - String
watirs AGE[1] : int
PROFESSION[D..1] - String
wattrs 10[1] = 1D

wimpl-garents

SCHOOLKID
aakh GH.-"-.DEH] sint

Figure 7 — UML representation of inheritance relationship
6.2.3 Aggregation and composition relationships

Besjdes the inheritance relationship, a pair of classes may also have an aggregation or a gomposition
relationship. Aggregation~or composition relationships are used if an object of one class is confained in an
objgct of another class.: They are drawn as a line with a diamond at the end of the containipg class. A
conposition relationship’s diamond is filled; an aggregation’s diamond is not.

Thel differencé between these two kinds of relationships is as follows:

a) |thelcantained element in a composition relationship is a part of the containing element;

b) IT The containing elementis deleted, the contained element No longer exiIsts.

Therefore, composition means an object may only be contained in one other object. An aggregation
relationship is one of shared objects. This means that multiple objects may aggregate the same object.
Consequently, an aggregated object still exists, even if the aggregating object is deleted ).

1) In the special case where the data model is implemented in XML (see below), aggregation and composition
relationships are both mapped onto a sub element relationship between the two model elements. However, the UML
semantics guide prohibits multiple classes from having a composition relationship to the same class. Therefore,
aggregation relationships are used instead, even though the implementation in XML does not differ.

© 1SO 2008 — All rights reserved 9
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Figure 8 gives an example of three classes with composition and aggregation relationships defined. A
PERSON may have two feet (two objects of type FOOT). A foot is generally an integral part of its owner.
Therefore, a composition relationship is used. If the PERSON no longer exists, nor do the feet. By contrast, a
PERSON may also have a lot of COATs. However, a COAT may generally be used by multiple PERSONs
and its life-cycle is generally independent of the life-cycle of its wearers. Consequently, the relationship
between a PERSON and a COAT is modelled as an aggregation relationship.

Composition relationships may carry cardinalities, as shown in Figure 8. The following cardinalities are

common in

— 1

UML:

exactly one (mandatory);

— 0.1

— 1.r

— 0..%or

More specific cardinalities may be specified, e.g. 5 or 2...8.

Cardinalitie
class FOOT
FOOT end
related to €
object of clz

6.2.4 Association relationships

The third ki
as a simple
relationship
attributes o

zero or one (optional);
one or more;

* zero or more.

5 are read as follows: To specify how many objects of class PERSONare related to one obje
[, the cardinality at the PERSON end of the relationship is use. Vlice versa the cardinality af
of the relationship is used. This yields the following result: .oie object of class FOOT may
xactly one object of class PERSON (a foot always belongs<o'one and only one person) and

ss PERSON shall be related to exactly two objects of class\FOOT (a person usually has two fg
PERSON
NAME[T] : String o FOOT
catirs AGE[1] - int —— T
PROFESSION[0..1] - String | 1 j, [eBtire SIZEQ1] - int
watirs [D[1]: ID

a

COAT
wcontents Brand[1] : String

Figure 8 — UML.representation of composition and aggregation relationships

nd of classrelationship used within the ODX data model is the association relationship. It is dr
line between two classes. An association relationship has weaker semantics than the compos
Here, both objects have “equal rights”. An association relationship opens visibility onto

ot of
the

be
one
et).

awn
tion

the
one

the related objects. Figure 9 gives an example of an association. In an association, objects of

class may be related to one or more objects of the other class. To restrict the number of associations of the
same type between two classes, cardinalities are used in the same way as for compositions.

10
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PERSOM
MAME[1] : String
watirs AGE[1] :int
PROFESSION[D..1] : String
watlrs D[1] : 1D

MOTHER

simpl-parants

SCHOOI KID

-1:2008(E)

wglirs GRADE[] : int

Figure 9 — UML representation of association relationship

bciations may carry a name and a role name can be given at every assaciation end. In F
RSON class carries the role MOTHER in a relationship to a SCHOOLKID. The cardinalities
HOOLKID has exactly one mother, whereas a PERSON may be MOTHER or an arbitrary
HOOLKIDs.

gure 9, the
state that a
number of

An association relationship may carry an arrow at one associationend. This makes it possible to specify which

of th

6.2.

An @ssociation class is a hybrid of an association and\a class. Generally speaking, it can be interp

ass
con

The
Figu
salg
salg
EM

property of an employment rélationship.

e objects may actually access attributes of the other.

b Association classes
bciation carrying its own attributes (and methods). It is drawn like an association with a class sy
nected to the centre of the association line with a dashed line (see Figure 10).

example of a PERSON being employed by an EMPLOYER is modelled as an associati
re 10. Here, the employment relationship has an attribute named SALARY. This employm

ry may not exist, if the PERSON is unemployed. It is also not a property of the EMPLOYER, §
PLOYER has many different 'employee-specific salaries. This is the best indication that the S

EMPLOYED
SALARYTT] : int
I
PERSON . | .
MAME[1] : String :
waltrs AGE[1] : Int ]l EMPLOYER
PROFESSION[0..1] : String EMPLOYEE
wattrs (D[] : 1D

reted as an
mbol being

on class in
ent-specific

ry is clearly not a property of a PERSON, because one person may have multiple salaries. In addition, the

ecause the
ALARY is a

6.2.6

An i

Figure 10 — UML representation of association class
Interfaces

nterface makes certain properties of an object available to other objects.

Interfaces are a special means to group certain aspects of a class and make other classes dependent on only

one

of these aspects, instead of the class as a whole.

© 1SO 2008 — All rights reserved
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An interface symbol looks identical to a class symbol. It can be distinguished from class through the
stereotype <<interface>> within the symbol’s name field.

Figure 11 contains a small example of how interfaces are used within a model. A class COMPANY
implements two interfaces: EMPLOYEE and COMPETITOR. A person being employed by the company will
not observe the company as a competitor and a competing company will not observe the competitor as an
employer. If a class implements an interface, this is shown by a dashed arrow, similar to the inheritance arrow.
A tester class of an interface (e.g. PERSON) may simply use associations or aggregations to relate to an
interface. It is important to know that the tester class (PERSON) may only use those aspects of a class
implementing the EMPLOYER interface that are defined within this interface. Therefore, a company also may
equally employ a person by an administrative body, because the latter also implements the interface
EMPLOYE

PERSON
NAME[1] - Siring “einiertacas Sl bt
wattrs AGE[1] : int EMPLOYER COMPETITOR
PROFESSION[0..1]: String | = 1 byl [ 4
waltrs [D[1] : 1D / 4 !
& ! "\. _,l'llI
/" y ]
|ADM|MISTHMWE BODY COMPANY

IADDRESS[1}; String

Figure 11 — UML representation of interfaces

waltrs AGE[1] @ int
FPROFESSION[0_.1] : String
watirs |D[1] - 1D

6.2.7 Corlstraints
The UML makes it possible to define constraints on the.model elements used. One constraint that is ysed
frequently is the {xor} constraint between two associatiohs (or aggregations). It enforces that an instance of
one class Has a relationship with instances of one or.the other associated class, but never both at the same
time.
Figure 12 djsplays an example of such a constraint. A person wears either two SHOEs or two BOOTSs at|any
one time, byt never both together.

_ BOOT

2

PERSON
FIAME[1] : String 1 {K-:';!R}

Figure 12 — UML representation of constraint

6.3 Mapping to XML

The target implementation format of the ODX exchange format is XML. This subclause explains briefly how
the UML model is mapped onto XML language elements. It is not comprehensive, but rather serves as an
example to simplify comprehension of the XML examples given throughout this part of 1ISO 22901. The
complete XML mapping rules and the resulting XML schema are described in Clause 8.
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Generally speaking, the rules below apply.
a) Aclass is generally mapped onto an XML element.

b) Attributes of a class are mapped onto XML attributes of the XML element if the <<attr>> stereotype is
defined for the UML attribute, or onto a XML sub element if no stereotype is defined. If an UML attribute
with stereotype <<content>> is defined, the attribute is simply mapped onto the content of the XML
element.

c) Classes connected to another class via a composition or aggregation relationship are mapped onto sub
elements. In cases where the target cardinality of the contained class is multiple, a wrapper element
around the sub elements is generated. The wrapper element is omitted if the {nowrapper}-constraint is
defined on the composition or aggregation relationship respectively.

d) |Associations to other classes are mapped onto XML references to other elements:-Three kinds of
reference mechanisms have been defined for ODX: these are marked through sterectypes|<<snref>>,
<<snpathref>> and <<odxlink>>, respectively. For the detailed implementation of thes¢ reference
mechanisms, see 7.3.13.

e) |In ODX, classes that are part of an inheritance hierarchy are mapped in XML, depending on|which UML
inheritance relationship stereotype is used. The two inheritance stereatypes used in ODX gre <<impl-
child>> and <<impl-parent>>. Both stereotypes represent specializations, as defined in g.2.2. When
specifying an inheritance relationship using the <<impl-child>> stereotype, all child or sup-types are
implemented in XML; i.e. every child type will have one XMLK,schema type. When using the <<impl-
parent>> stereotype, the generated XML element carries an_attribute of name xsi:type. It gontains the
name of the child-type that is used in the particular instance:

FOOT
wattrs SIZE[T] : int
2
showrappers 1 CERSON
1
_VINAME[T] : String
wattrs AGE[1] ; int -
o ~JPROFESSION[0.1]: Sting |  |FATHER

wattrs 1D[1] : ID

COAT simpl-garemnts wndginks

ecoptents Brand[1]  String
SCHOOLKID

wallrs GRADE[T] : int

Figure 13 — UML representation of mapping example

In accordance with these rules, the example in Figure 13 is mapped onto the XML document shown below.
The <EXAMPLE> root element has been included to satisfy shapeliness of the XML.

<EXAMPLE>

<PERSON ID="ID_64711" AGE="33" xsi:type="PERSON">
<NAME>Jack O. Trades</NAME>
<PROFESSION> All Duty Service Technician </PROFESSION>
<COAT>Gucci</COAT>
<FOOT SIZE="8"></FOOT>
<FOOT SIZE ="9"></FOOT>

</PERSON>

<PERSON ID="ID_60815" AGE = "8" xsi:type="SCHOOLKID" GRADE="3">

© 1SO 2008 — All rights reserved 13
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<NAME>Kevin</NAME>
<FOOT SIZE="5"></FOOT>
<FOOT SIZE="5"></FOOT>
<FATHER-REF ID-REF="ID_64711"></FATHER-REF>
</PERSON>
</EXAMPLE>

Throughout this part of ISO 22901, some other constraints and stereotypes are used that have not been
explained within this subclause. These include the following:

— <<valug-inherit>> for inheritance between diagnostic layers;

— <<element-name>> to deviate from the standard naming schema that XML elements are named like their
UML class counterparts;

— <<impg@rt>> to describe the import of data from another diagnostic layer;

— {ordergd} to enforce that the order of XML sub elements is significant and shall"not be changed by|any
ODX-cpmpliant tool;

For more de¢tailed information on the mapping to XML, see Clause 8.

7 ODX gdata model

7.1 Gene¢ral modelling principles

711 Common members

SHORT-NAME identifies an ODX object. Its length is limited to 128 characters. A short name consisfs of

letters, digits and “_” character. The following regular expression describes the syntax of short names:

[a-zA-Z0-9 []+

LONG-NAM
characters.
NAME.

DESC desq
optional an

E is a short description” of the functionality of the ODX object. Its length is limited to
The LONG-NAME should"be displayed in human interface of an application instead of SHQO

ribes detailed. the functionality of the ODX object and has no length restriction. This eleme
] may involve{Several paragraphs marked by the ordered list of element <p>. The following

255
RT-

ht is
ags

known froml HTML can\be used to format the text: <br>, <i>, <b>, <u>, <sub>, <sup>, <ul>, <ol>, <li>.
LONG-NAM
for different
may occur
descriptions and can be used for language translations.

ism
hey
rnal

E and’DESC may also have an optional member Tl (text identifier) that supports multilingua
kmds of text module. The mapping technology is tooI-/manufacturer-spemﬂc For example

siaraal fil Tk Tl otcibiat $ P | tha oo niaa bafa siaraal ond Bt
H—aR—eXxterrar—he—rhe—rT—attiptte—thei—anows—ne |||ayp|l|3 Detweeh—eXxterrar—ana—mt

ELEMENT-ID is used as a common type to represent the above listed members throughout the ODX data
model. An attribute HANDLE of this type is used at all elements using these common members.

ID is an identifier used by the linking concept “odxlink” described later in this part of ISO 22901. The value of
ID is restricted by XML specification. No ODX compliant tool shall change the content of the ID over the whole
life cycle of the data element. No system that provides import/export facilities of ODX may change existing IDs
during import/modify/export cycles without explicit command by a user. Every ID needs to be unique in one
coherent ODX data pool (project). The process owner may explicitly decide to change IDs and use a tool to
perform the changes, i.e. the tool can assign a new ID to a new object. The process owner decides upon the
method used to ensure uniqueness of IDs, so as to avoid the necessity of subsequent changes due to
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conflicts. However, the use of Universally Unique Identifiers (UUIDs) as described in ISO/IEC 11578 is
recommended.

OID is used for invariant identification of an object, but not for linking. Any ODX compliant tool shall not
change the content of the Object-ID (if present) over the whole life cycle of the data element. Any system that
provides import/export facilities of ODX into an internal format shall ensure the OIDs are maintained during an
import/modify/export cycle. The process owner is responsible for ensuring the uniqueness of the OID
throughout the overall process chain. The use of Universally Unique ldentifiers (UUIDs) as described in
ISO/IEC 11578 is recommended.

any kind of
for the use
pecification
ODX is not

required to process SDGs.

Figyre 14 — UML representation of special data group (SDG) illustratesthe modelling in UML.

kage: Admil formation:: Adminlata

wrOWragpers SPECIAL-DATA

{ordered)

aimpl-childs wirmiplchild s

SDG 5D

wattrs SI0..1] - string wcontents CONTENTID.. 1] : string
wattrs TI[0..1] : siring
wattrs SI[0..1] : string

0.1

SDG-CAPTION

wattrs 10[1] : 1D
wattrs CHD[O.. 1] : string
atranss HANDLE[1] : ELEMENT-ID

Figure 14 — UML representation of special data group (SDG)

An SDG contains an optional SDG-CAPTION to describe the SDG content, and a list of SDG and SD objects
that contain the special data. This list can contain an arbitrary number of SDGs and SDs, and the ordering of
these SDGs and SDs is not restricted in any way. SDGs can be nested recursively; that way, very complex
data structures may be defined as SDGs. The member Sl is used to add semantic information to the
appropriate object, e.g. it can be used to implement a table with key-value pairs (see example 1 below). The
reuse of an already defined SDG-CAPTION can be done with the SDG-CAPTION-REF, which results from the
odxlink between SDG and SDG-CAPTION.
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EXAMPLE 1

<SDGS>

<SDG>

<SDG-CAP

<SHORT

<LO.

</SDG-

<SD SI

<SD SI

<SD SI
</SDG>
</SDGS>

EXAMPLE 2

With SDGs
shows a nu

This matrix

<SDGS>
<SDG>
<SDG

</ SD|
<SDG

Definition of tables of property lists with SDGs:
TION ID = "id123">
-NAME>properties</SHORT-NAME>
NG-NAME>A table of key-value pairs</LONG-NAME>
CAPTION>
= "part-number">4711</SD>
= "index">007</SD>
= "SAP-number">1234567</SD>
Describing deep substructures with SDGs (fictitious example).
it is possible to create complex structures of any depth, e.g. Figure 15 ~|Special data g
mber of tables, which can be combined to build a 3-dimensional matrix.

(212
(277
L112]
(122,

5
¢

L211
S L2271

L1711
L121

x

Figure 15 — Special data group

can be described by an SDG structure of depth 3:

FCAPTION ID="imatrix">

SHORT-NAME>matrix</SHORT-NAME>

LONG-NAME>A 3-dimensional matrix mapped to an SDG structure</LONG-NAME>
5-CAPTION>

SDG-CAPTION ID="itabl&l">
<SHORT-NAME>f1x$tTable</SHORT-NAME>
/SDG-CAPTION>
SDG>
<SDG=CAPTION ID="ilrowl">
<SHORT-NAME>firstRow</SHORT-NAME>
</*SDG-CAPTION>

el 2

55 5B

P

+ o

<SD SI="example">L112</SD>

</SDG>

<SDG>

<SDG-CAPTION ID="ilrow2">
<SHORT-NAME>secondRow</SHORT-NAME>

</SDG-CAPTION>

<SD SI="example">L121</SD>

<SD SI="example">L122</SD>

</SDG>

</SDG>

<SDG>

<SDG-CAPTION ID="itable2">

16

oup
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<SHORT-NAME>secondTable</SHORT-NAME>
</SDG-CAPTION>
<SDG>
<SDG-CAPTION ID="i2rowl">
<SHORT-NAME>firstRow</SHORT-NAME>
</SDG-CAPTION>
<SD SI="example">L211</SD>
<SD SI="example">L212</SD>
</SDG>
<SDG>
<SDG-CAPTION ID="i2row2">

I1ISO 22901-1:2008(E)

<SHORT-NAME>secondRow</SHORT-NAME>
</SDG-CAPTION>
<SD SI="example">L221</SD>
<SD SI="example">L222</SD>
</SDG>
</SDG>
/SDG>
</SDES>

7.1.2.2 AUDIENCE and ADDITIONAL-AUDIENCE

Audiences define the target group or groups of users for the following elements:
— | DIAG-COMM;

— |MULTIPLE-ECU-JOB,;

— | CONFIG-ITEM, CONFIG-RECORD and DATA-RECORD of ECU-CONFIG;
— |BASE-FUNCTION-NODE of FUNCTION-DICTIONARY;

— | SESSION-DESC of ECU-MEM-CONNECTOR,;

— |DATABLOCK of ECU-MEM,;

— | TABLE-ROW.

Fivg groups are predefined in ODX and thus five values can be specified there:
a) |IS-SUPRLIER;

b) |IS-DEVELOPMENT;

C) IS hAAI\IIII:Af‘TIIDII\If‘;

d) IS-AFTERSALES;

e) |S-AFTERMARKET.

Each value can be set to “true” or “false”. By default, the elements potentially carrying an audience are

available for every group, if the audience element is empty or not present.

To expand the list of enabled or disabled groups, the sub element ADDITIONAL-AUDIENCE of the DIAG-
LAYER can be used. ADDITIONAL-AUDIENCE is an individual list of users that shall be enabled or disabled
to read the corresponding diagnostic elements. A diagnostic element may contain either enabling or disabling

references to ADDITIONAL-AUDIENCEs.

© 1SO 2008 — All rights reserved
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Figure 16 — UML representation of layer common — additional audience shows the detailed modelling in UML.

Drawing: LayerCommon

Package: DiaglLayerStructure

| SessionSecurity: STATE-CHART |

| Response:: POS-RESPONSE |

|JGD::LIBRARY

®

-

Request: REQUEST + |Response: NEG-RESPONSE |
agttrs ID[1] : 1D
aattrs OID[0..1] : string .
atranss HANDLE[1] : ELEMENT-ID

| ESUB-COHPL‘:NENT

| Response:: GLOBAL-NEG-RESPONSE |

CompanyData::COMPANY-DATA I

watirs 1O[f] - 1D 1 1 i 1 1 i .

wattre QII[0..1] : string dared

wtranss HANDLE1] : ELEMENTAD 0.1 ¢ 00 0 - {ordered}

ROLE]] {fstring L DIAG-LAYER

0.1 watlrs ID[1]: 1D 1 aelement-names  r—
_c;uattru CID[D..1] : strimg DIAG-COMMS DIAG-COMM-PROXY
0 wtranss HANDLE[1] : ELEMENT-ID
.. 1 ]
Y 0 o4 "
0 0.1 |01 . .
AdminDdta:: ADMIN-DATA . - ' 1
LANGUAGE[D. 1] : language .
ADDITIONAL-AUDIENCE
0.1 watls D[] ; 1D - «odinks
a1 wattrs QID[0..1] : stfikg
o1 ’ ' wtrans» HANDLE[] ELEMENT-ID
{} h | ... [XOR}
STl [DataParameter: DIAG-DATA-DICTIONARY-SPEC | . .
wati 1D[1] - 1D ' wexelxlinkie *

uatip QID[0..1] : string
wirapss HANDLE[1] : ELEMEMT-ID

N
—| DiagComm:: DIAG-COMM

Figure 16 — UML representation of-layer common - additional audience

EXAMPLE ADDITONAL-AUDIENCES:

<ADDITIONAL-RAUDIENCES>
<ADDITIONAL-AUDIENCE ID="IS-SUPPLIER.ID}>
<SHORT-NAME>IS_SUPPLIER</SHORT-NAME>
<LON{5-NAME>IS-SUPPLIER</LONG-NAME>
</ADDITIPNAL-AUDIENCE>
</ADDITIONAL|AUDIENCES>

The “ENABLED-AUBRIENCE-REF” has the meaning that this element e.g. DIAG-COMM is only availablg for
the referenged ADBITIONAL-AUDIENCEs.

THE “DIS

) ) . . . . ced
ADDITIONAL-AUDIENCEs, but available for all other listed ADDITIONAL-AUDIENCEs.

In addition to the reference ADDITIONAL-AUDIENCEsS, the predefined AUDIENCESs shall be evaluated by a
tool.
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See Figure 17 — UML representation of DIAG-COMM and ADDITONAL-AUDIENCE for the detailed
modelling in UML.

Drawing. DiagComm

Packa

Datastream::.DiagComm

DiaglayerSiucure: ADDITIONAL-AUDMENCE
featirs 1D[1] - IO

tarttrs CHDN0, 1] ; string

firarss HANDLE[1] : ELEMENT-ID

EXAMPLE

<!--
<ADD
<A|

ofTean|-name s N ealarnent- rames w
EMABLED-SUDIENCEsdofirics Dl SABLED-AUDIENCE uink

(] wrStnuciune:: PROTOCOL

AUDIENGE i |

wattre I2-SUPPLIER{D 1] : boolean = frue

attre ES5-DEVELOPMENTIO. 1] - boolean = inse
Jeattrs IS-MANUFACTURINGO. 1] : booksan = trus
eaiirs IS-AFTERSALES[D_1] : boolean = e
ealirs IS-AFTERMARKET].. 1) - boclksan = tnue

SHO

</

AD

asnrefs
wadalike aodxirks L
RELATED-DIAG-COMM-REF
ELATICN-TYPE[1] - stnng
1 0.1
i
] DIAG-COMM

wenumenations

HAG-CLASS-TYPE

S TARTOOMM
STOPCOMM
VARIANTIDEMTIFICATION

[ 0110 %
01 festirs OIDJO_1] : sir \

ng
wiranss HANDLE[1] : ELEMENT-ID $\

Qo)
: N

wodadinks
FUNCT-CLASS-REF

< atire SEMANTIC[D. 1] - string )
catirs DIAGNOSTIC-CLASS]D |]:nus.cussqp|=_<
featirs ES-MAANDIATORY[D. 1] : boolean = talse

calrs S-EXECUTABLEJD. 1] : boclean = ru

Definition o
[TTONAL-AU!
PDITIONA.

READ-DYN-DEFINED-MESSAMGE

calirs E-FINALJD 1] : boolean = faks o~

CYM-DEF-MESSAGE .
CLEAR-DYN-DEF-MESSAGE

S

DiaglayerSiruciure. FUNCT-CLASS

eatirs. (D[1] - 1D
[=attrs CHIDHT_1] : string
[etranss HANIDLE]1] . ELEMENT-ID

AdminDat S0G
RTINS @
ADDRESSING imp-chilits sk
FLUNCTIOMAL
PHYSICAL Q\
FLUNCTICOMNAL-OR-PHYSICAL A‘
Service DIAG-SERVICE n
Ao
maars I5-CYCLICH.. 1] - boolkean = faise N7
|=adtrs |5-MULTIPLE[D..1] : boclean = talsa \[
l=atrs ADDRESSINGIO. 1) - ADDRESSING = PHYSICAL
[=airs TRANSMISSIOMN-MODE. 1] | TRANS-MODE WS AMD-RECEWE
A\

.

Figure 17 — UM

O.

ADDIT; L-AUDIENCES:

TIONAL-AUDIENCES -->

Bces>

TIENCE ID="MANUFACTURER_C.ID">

E>MANUFACTURER_C</SHORT-NAME>
AME>Manufacturer_C</LONG-NAME>

JTONAL-AUDIENCE

|Jw SINGLE-ECU-JOB

0.1

AdrmirData ADMMN-DATA

LANGFUAGER. 1] language

resentation of DIAG-COMM and ADDITONAL-AUDIENCE

<ADDITIONAL-AUDIENCE ID=,SUPPLIER_G.ID">

<SHORT-NAME>SUPPLIER_G</SHORT-NAME>

<LONG-NAME>SUPPLIER_G</LONG-NAME>

</ADDITIONAL-AUDIENCE >

<ADDITIONAL-AUDIENCE ID=,MANUFACTURER_S.ID">

<SHORT-NAME>MANUFACTURER_S</SHORT-NAME>

<LONG-NAME>Manufacturer_S</LONG-NAME>

</ADDITIONAL-AUDIENCE >

<ADDITIONAL-AUDIENCE ID="SUPPLIER_B.ID">

<SHORT-NAME>SUPPLIER_B</SHORT-NAME>

<LONG-NAME>SUPPLIER_B</LONG-NAME>

</ADDITIONAL-AUDIENCE >
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</ADDITIONAL-

-1:2008(E)

AUDIENCES >

<DIAG-SERVICE ID="SERIVCELl.ID">

<SHORT-NAME>SERVICE_1</SHORT-NAME>

<AUDIENCE IS-AFTERMARKET="false">

<ENABLED-

AUDIENCE-REFS>

<ENABLED-AUDIENCE-REF ID-REF="MANUFACTURER_C.ID"/>

</ENABLED-AUDIENCE-REFS>

</AUDIENCE>

</DIAG-SERVICE>

<DIAG-SERVIC
<SHORT-NAM
<AUDIENCE>
<DISABLE
<DIS
</DISABL)
</AUDIENCE>
</DIAG-SERVI

The result i

Service
AUDIE

Service

71.23 A

71.2.31

Some ODX|
changes, p
object shou
should be 3
data is callg

Each procs
information

t

ID="SERIVCE2.ID">
>SERVICE_2</SHORT-NAME>

D-AUDIENCE-REFS>
RBLED-AUDIENCE-REF ID-REF="SUPPLIER_B.ID"/>

FD-AUDIENCE-REFS>

CE>

5 as follows:

1 is enabled for MANUFACTURER_C but disabled 9or " all other defined ADDITION
NCE.

2 is disabled for SUPPLIER_B but enabled for all othier defined ADDITIONAL-AUDIENCE.
\dministrative information

Overview

objects like diagnostic layers or sgeryices have a very long lifetime. They may be subject to
bssibly performed by different_people from different companies. The change history of such
d be stored with the object. Seme information about the person who is responsible for the chd
vailable, too; so that questions and feedback can be addressed to the right recipient. This kin
d “administrative data” (or-short “admin data”).

ss partner can also-add his own company-specific admin data to an ODX object, e.g. revi
that is needed to-handle the ODX object with a content management system or a database.

AL-

any

an
nge
d of

5ion

20

© 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=f9b8761ec37f6a1f8e205bd0f50dbae5

I1ISO 22901-1:2008(E)

See Figure 18 — UML representation of admin data for detailed modelling information in UML.
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Figure 18~ UML representation of admin data

7.1.2.3.2 Location in ODX data‘model

ODX provides two classes-of objects for admin data: ADMIN-DATA and COMPANY-DATA.
An ADMIN-DATA objéect contains the admin data that is specific to the ODX object it belongs to.|Information
abolt the companies) that have created or modified the ODX object is stored in COMPANY-DATA objects.

There should be‘a separate COMPANY-DATA object for each company that is involved as a progess partner
in the creationof modification of ODX objects. See Figure 19 — Admin info for UML modelling infofmation.

Drawing: Admininfo

Parclk age. Adminlnformation

[ 1 { 1

AdminData CompanyData

Figure 19 — Admin info
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ADMIN-DATA objects are associated to a number of ODX objects. These ODX objects are typically expected
to be handled (e.g. modified or exchanged) as a whole in the engineering process.

Each COMPANY-DATA object provides information about a company and its employees who participate in
the engineering process. All company-specific admin data refers directly or indirectly to such a COMPANY -
DATA object. With these references, a process partner can filter out his own company-specific admin data.

COMPANY-DATA is placed in those ODX objects, e.g. DIAG-LAYER-CONTAINER, that are used as data

exchange u

nits and are possibly transferred to other process partners.

An ODX container catalogue described in Clause 9 Packaged ODX data may also contain ADMIN-DATA and

COMPANY]
ODX contai

71.23.3
ADMIN-DA

The natural
necessary,
LANGUAG

Each DOC-
REVISION
referenced
used TOOL
these objed
REVISION-
for the char

A DATE is
that is base
the century
between d
2003-08-22
specified ov

In addition,
way, each [
the ODX ob

The COMP,
belongs to.

Each COM
to the TEA

LDATA objects. Admin data from an ODX container catalogue describes revisions of the files i
her; it is typically used in the data exchange process.

Structure of ADMIN-DATA
['A consists mainly of two parts: DOC-REVISIONS and COMPANY-DOC-INFOS!

LANGUAGE of the text data of the whole ODX object containing ADMIN<DATA can be specifi
e.g. to support cooperation with international process partners. lt-is”a four-letter cod,
E may be set to “de-DE” for German or “de-CH” for German, Swiss variant.

REVISION object describes one revision of the object to which-thie ADMIN-DATA belongs. AD
object shall contain the DATE of the revision. The person“that created the revision can
with a TEAM-MEMBER-REF. As an option, the REVISION=LABEL, the STATE of the revision
, and the MODIFICATIONS made can be added. The process partners shall agree on the us
ts, e.g. all process partners have to apply the sameldevisioning scheme if they want to use
| ABEL. For each MODIFICATION, the CHANGE that was made shall be described. A REAS
ge may be added.

formatted according to the syntax of the dateTime datatype from the XML schema specificg
d on ISO 8601. A syntactically correct DATE has the form CCYY-MM-DDThh:mm:ss, where G

ate and time, hh the hours 0©fy'the day, mm the minutes and ss the seconds
T15:40:25). Such a date is interpreted as being UTC. A time zone may as well be expl
erriding this default.

company-specific revision-information can be stored in COMPANY-REVISION-INFO objects.
rocess partner can attach revision information required for his individual version control proceg
ject.

ANY-DOC-INEO objects contain company-specific information about the object the ADMIN-D
[They are mainly used for documentation purposes.

PANY:POC-INFO object contains a reference to the COMPANY that owns it. An optional refere
M-MEMBER that is responsible for this part of the document may be added, as well as a D

LABEL tha

nan

bd if
e.g.

OC-
be
the
e of
the
5ON

tion
C is

YY the year of the century, MM the. month of the year, DD the day of the month, T the separator

e.g.
Ccitly

This
s to

ATA

nce
OC-

tent

can be used for identification of the COMPANY-DOC-INFO object. Arbitrarily structured co

(e.g. a table that is to be included in a reference manual) can be stored in special data groups (SDGs). SDGs
are described in further detail in 7.1.2.1.
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See Figure 20 — UML representation of company data for detailed modelling informati
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Figure 2 ‘\QML representation of company data

Admin data: @ :
OO
@ .

COMPANY-DOC - INFOS> %
<COMPANY-DOC-T

EXAMPLE

<ADMIIN-DATA>

LANGUAGE>en-UK</LANGUA

<COMP. A-REF ID-REF="SampleCompany" />

—éc— INFO>

INFOS>

</COMPAN:
/COMPANY
DOC-RE NS>

Q&’REVI SION>

CE) <TEAM-MEMBER-REF ID-REF="JDo"/>

<REVISION-LABEL>0.1</REVISION-LABEL>
<STATE>INITIAL</STATE>
<DATE>2008-02-25T15:00:00</DATE>
<TOOL>XMLSPY</TOOL>
<MODIFICATIONS>
<MODIFICATION>
<CHANGE>Initial. Addition of Example Services</CHANGE>
<REASON>ODX Documentation</REASON>
</MODIFICATION>
</MODIFICATIONS>
</DOC-REVISION>
<DOC-REVISION>
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<TEAM-MEMBER-REF ID-REF="JSm"/>
<REVISION-LABEL>0.2</REVISION-LABEL>
<STATE>REVIEW</STATE>
<DATE>2003-11-06T15:00:00</DATE>
<MODIFICATIONS>
<MODIFICATION>
<CHANGE>Review/Changes caused by Review</CHANGE>
</MODIFICATION>
</MODIFICATIONS>
</DOC-REVISION>
</DOC-REVISIONS>

</ADMIN-DATA|

7.1.2.3.4 |Structure of COMPANY-DATA

For each gmployee a TEAM-MEMBER object is stored. Detailed contact information-may be added with

optional DEPARTMENT, ADDRESS, ZIP code, CITY, PHONE, FAX, EMAIL and ROLE‘objects.

Information| that is not associated with a single person may be stored in the COMPANY-SPECIFIC-INFO
object. RELATED-DOC objects are used for cross-referencing additional doctiments. For this purpose} an
XDOC objeft is specified that may contain the optional objects NUMBER, STATE, DATE, PUBLISHER, URL,
and POSIT|ON. A DATE is formatted according to the syntax of the dateTime data type from the XML schema

specificatiop that is based on ISO 8601.

Any other cpbmpany-specific data can be stored in special data groups’ (SDGs).

EXAMPLE Company data:

<COMPANY-DATRA ID = "SampleCompany">
<SHORT-NAME>SampleCompany</SHORT-NAME>
<LONG-NAMEpSample Company</LONG-NAME>
<TEAM-MEMBERS>
<TEAM-MEMBER ID = "JDo">
<SHOR|'-NAME>JDo</SHORT-NAME>
<LONG}NAME>John Doe</LONG-NAME>
<DEPARTMENT>Development</DEPARTMENT>
<ADDRESS>5th Avenue</ADDRESS>
<ZIP>p5555</ZIP>
<CITYpBig Apple</CITY>
<PHONE>+1 555 1234 56%</PHONE>
<EMAI[>John.Doe@sample.com</EMAIL>
</TEAM-MEMBER>
<TEAM-MEMBER ID=»"JSm">
<SHOR|'-NAMEXJSm</SHORT-NAME>
<LONG}NAME>John Smith</LONG-NAME>

<DEPARTMENT>Service</DEPARTMENT>
<ADDRESS>6th Avenue</ADDRESS>
<ZIP>55555</ZIP>
<CITY>Big Apple</CITY>
<PHONE>+1 555 1234 678</PHONE>
<EMAIL>John.Smith@sample.com</EMAIL>
</TEAM-MEMBER>
</TEAM-MEMBERS>
</COMPANY-DATA>

24

© 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=f9b8761ec37f6a1f8e205bd0f50dbae5

I1ISO 22901-1:2008(E)

COMPANY-DATA and TEAM-MEMBER may be referenced by ADMIN-DATA. Therefore, a unique SHORT-
NAME shall be chosen for any of these objects to enable tools to offer a selection of employees and
companies.

7.1.2.4 Usage of ADMIN-DATA

7.1.2.41 Revision information of ODX objects

The ADMIN-DATA of an ODX object may contain revision information specific to this object. Generally

speaking, we distinguish two types of revision information:

ADN

Wh

to the ADMIN-DATA of the object. The list of all DOC-REVISIONs of an ODX object represents

hist

The)

A D

incllide a REVISION-LABEL to identify the revision, the STATE of the revision, the TOOL used t

revi
revi
com
spe

Ead
RE
INF

parthers to store their internal revision information without interfering with each other. As a

RE
pro

Any
proq

NOT
not
obje
oD
targ

public revision information can be used by all process partners;
internal revision information is provided for company-internal use only.
NIN-DATA supports the storage of both types of revision information.
bn a new revision of an ODX object is created, this may be documented by adding a new DOG
bry for this object.

mandatory DATE of the DOC-REVISION denotes the creation date of this revision.
OC-REVISION contains both public and internal revision ‘information. Public revision infor
5ion, the MODIFICATIONs made since the last revision, and the TEAM-MEMBER who
sion. To make use of the DOC-REVISION's REVISION-LABEL, the process partners have to
mon versioning scheme. The interpretation of STATE, TOOL, and MODIFICATIONSs is al
cific. Therefore, it is not covered by the ODX specification in further detail.

h process partner can add internal revision information to a DOC-REVISION with a
ISION-INFO. The mandatory COMPANY-DATA-REF is used to identify the COMPANY/

D's owner, i.e. the process partner'who added the internal revision information. This allows

ISION-LABEL and the STATE\ofthe revision may be added. Such an internal REVISION-LA

COMPANY-REVISION;INFO is only relevant to its owner and should be left untouched b
ess partners.

E As ODX.is not supposed to define guidelines for version control and configuration management,
equired to process any revision information associated with ODX objects. Nevertheless, revision inform
Ccts can be-used by specialized tools, e.g. for looking up a specific revision of an ODX object reference

object;.the’/REVISION attribute of the odxlink contains the (process-specific) description of which revisi
bt is requested.

ided, e.g. by a configurationmanagement system that applies a proprietary versioning schemsd.

-REVISION
the revision

mation may
b create the
created the
agree on a
50 process-

COMPANY-
REVISION-
he process
n option, a
BEL can be

y the other

a D-server is
ation of ODX
d by another
pn of the link

71.

b 45 Undatinet isionhi £ an-ODX-obi

If a new revision of an ODX object is created, the revision history of any ODX object that contains the changed
object shall be updated (i.e. a new revision of the containing object is added to its revision history), e.g. a new
revision of a DIAG-SERVICE result in a new revision of the diagnostic layer instance to which the service
instance belongs.

The DATE of the new DOC-REVISION of the containing ODX object should be set to a reasonable default
value, e.g. the most recent DATE found in the DOC-REVISIONSs of the contained ODX objects. The manner in
which the REVISION-LABEL and other revision information are set is process-specific.
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71.243

Versioning conflicts

When more than one process partner provide a new revision of the same ODX object at the same time, this
can result in a versioning conflict. To avoid versioning conflicts, the process partners have to negotiate who is
allowed to change an ODX object and its associated ADMIN-DATA. In this way, at most one new revision of
each ODX object is available at the same time.

7.1.3 Value coding

Values of ASAM types are present in ODX documents, like for CODED-CONST or PHYS-CONST values. The

schema typ

the XML fil
with the X

Table 1 —
ASAM type

In general,

L schema corresponding type.

5 and XML schema types.

defined by model or specification.

. They shall be converted from string to the ASAM type, as if they were declared in the sch

Table 1 — ASAM types correspondence with XML schema types

ASAM types correspondence with XML schema types contains the correspondence between

values of type number in the ODX data shall be decimal coded if no other number coding is

ASAM type XML schema type Example values
A_INT32 int £12™or “-37”
A_UINT32 unsignedInt “12”
A_BYTEFIELD hexBinary “AB05” or “ab05”
A_FLOAT3Z float “12.0” or “1.2e+1”
A_FLOAT64 double “12.0” or “1.2e+1”
A_ASCIISTRING string “on” or “off”
A_UTF8STRING string “on” or “off”
A_UNICODE2STRING string “on” or “off”

NOTE 1
the string val

NOTEZ2 1

7.2 ODX

e, e.g. &#x41; is already substituted with “A”.

package

7.21 Ovelrview

\Vhile the XML document can contain character references, they are already resolved by the XML pars|

'he string represéntation of a byte field of zero length is the empty string.

erin

Figure 21 — ODX package overview provides for easier understanding the UML model of ODX. This is
divided into packages, which mostly reflect the logical structure of the model and to improve readability. The
packages and their relations are also shown in Figure 21. From the viewpoint of the data model,
ODXStructure is a kind of root package.
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Figure 21 — ODX package overview
A short overview of the technical contents of the packages is given below.
— |DiagLayerStructure, Comparam, MultipleECUJobSpec, Vehiclelnfo, Flash: See 7.2.2.
— | SessionSecurity: This package describes a data model for a state diagram, allowing specifying an

ECU’s diagnostic-sessions, security states and corresponding methods to switch diagnostic sessions and
to perform a security access.

— |DataParameéter: This package deals with the description of simple (scalar) and complex |(structured)
data objeects in the diagnostic data stream and with the conversion to symbolic values (name, Vvalue, unit).
The important concept of DOP (data object property) is also defined in this package.

: : ! lostic tester
and ECU on “bits and bytes ie. dlagnostlc message or signal level. Diagnostic services and diagnostic
jobs are defined as well as request and response telegrams (from a tester's point of view).

— DynDefined: With some protocols (e.g. ISO 14230 or ISO 14229-1) it is possible to dynamically define
data records at run time, which contain values from other (already existing) records. This package
contains information used by services to define and to read the new data records.

— DiagnosticVariable: This package describes an optional, alternative access to the ODX data, which is
not communication oriented but rather quantity oriented. In the first case, the diagnostic application (or
user) requires the tester to communicate with the ECU using a specific service (e.g. “read by local ID 44”).
In the second case the user does not care about communication details at all but rather requests a
specific variable from the ECU (e.g. “read the current value of Temperature T2”)
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— AdminIinformation: This package contains commonly used structures used to support the development
process of diagnostic data like versioning, reference to content management systems and support of
multi company projects.

— DataTypes: This package contains the data types used in other packages and serves as a reference
only.

7.2.2 Package ODXStructure

Figure 22 — UML representation of ODX structure contains the “ODXStructure” package from the very top-
level root data-of-an-ODX data-instance
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Figure 22 — UML representation of ODX structure
The “ODXStructure” package then splits into ane of the ODX-CATEGORYs below.

a) A DIAG-LAYER-CONTAINER contains-one or a set of DIAG-LAYER structures, i.e. logical layers for| the
descrigtion of diagnostic services. with all necessary data, and additional process-specific information| like
ADMIN-DATA and COMPANY-DATA. The process partner who receives the DIAG-LAYER-CONTAINER
can exftract the DIAG-LAYERS to store them individually; alternatively, the complete DIAG-LAYER-
CONTAINER can be handled’as a single storage unit. (Package “DiagLayerStructure”.)

b) A COMPARAM-SPEC“defines a specific protocol stack consisting of predefined communication
paramgter sets (COMPARAM-SUBSETSs - specification of communication parameters, e.g. timingg for
physical layer, transport layer and diagnostic protocol). The communication parameters and those vaJues
are predefined. in these COMPARAM-SUBSETs. The value of communication parameters may be
changdd in\context of a layer, specific diagnostic service, LOGICAL-LINK or PHYSICAL-VEHICLE-L|NK.
This pgrt0f the model can also contain OEM specific parameters (Package “Comparam”).

c) The definition of diagnostic jobs that deal with quasi-parallel communication with several ECUs
(MULTIPLE-ECU-JOBS defined in the package “MultipleECUJobs”).

d) Information about the access to a specific ECU in a vehicle network using gateways and using the
concept of logical links between tester and a specific (physical) ECU (VEHICLE-INFO-SPEC defined in
package Vehiclelnfo). More about vehicle information can be found in 7.3.10.

e) The description of data which is needed for ECU flash memory programming like memory layout, logical

structure of flash fragments and information (references) about the diagnostic services or jobs that are to
be used to flash the data (FLASH defined in package “Flash”).

28 © 1SO 2008 — Al rights reserved


https://standardsiso.com/api/?name=f9b8761ec37f6a1f8e205bd0f50dbae5

I1ISO 22901-1:2008(E)

f)  An ECU's behaviour is strongly depending on the explicit configuration of a certain car. To reduce the
amount of ECU-VARIANTS, ECU Configuration is performed. The ECU-CONFIG describes several use
cases and the corresponding data model features.

g) Many functions of a car are distributed across several ECUs. The section FUNCTION-DICTIONARY

describes the features of the ODX data model to cover the use case of function-oriented diagnostics.

These data often descend from different sources and have their own and sometimes independent lifecycle.
The information of DIAG-LAYER structures for example can be generated by the ECU supplier who on the
other hand probably will not have complete information about the vehicle network where the ECU is to be
integrated. This information is available at the OEM, which illustrates that for process reasons this data should
be Kept in separate parts. This on the other hand does not mean that objects in the ODX files are pot linked at
all. For the use of the flash data for example the diagnostic jobs (or services) can be found in@B|AG-LAYER
strugture and are strongly linked to the information in the FLASH package.

An ODX instance may contain only one of the ODX-CATEGORYs.

7.3| ODX data model for diagnostics

7.3.1 Overview

The

con
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in t

ODX standard is intended to contain all information that is required by a diagnostic tester to d
munication with a specific ECU or set of ECUs. This me€ans that all ECU specific par
munication are completely contained in ODX and no ECWY specific software in the tester
bssary. This makes the tester completely data driven: when testing new ECUs no softwg
bted, just the appropriate ODX data shall be loaded.

data description is designed to be independent, of communication protocols, although 1SO
h used to check the concepts of ODX data description practically. In order to reduce protocol §
he ECU description, a special place for the*definition of the set of protocol specific con

parameters was created (see 7.3.3 and 7.3.4).
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to its intention to describe the diagnostic communication between tester and ECU, the unde
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munication services (DIAG-SERVICE). That means that a tester application that uses the OD

frampes on the communication bus). This corresponds to the concept of the object oriented interfa
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er AP| where objects diagnostic service and job play a key role.

does not mean that-the DIAG-SERVICE is the only “entry point” of the ODX data. With respeq
e of measurement and data acquisition the concepts of DIAG-VARIABLES (see 7.3.7) and

quired measurement variable without caring about the underlying communication services that
in the eurrent value of an internal variable of the ECU.

recommended to read the details of the DIAG-LAYER data model starting from the DIAG-SER
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of a tree of

related objects (aggregation or reference) that are used to describe the parameters that are necessary for a
D-server to do the diagnostic communication. In general, objects not linked in this chain (or tree) with DIAG-
SERVICE being the root object are - from the view of a D-server - not of relevance for communication, e.g. if a
POS-RESPONSE (description of a communication telegram from the ECU) is defined which is not used
(referenced) by any DIAG-SERVICE, it will never become effective, i.e. it cannot be used for communication.
Exceptions for these general rules are, for example, COMPARAM-REF and GLOBAL-NEG-RESPONSE.
However, other elements like TABLE or DIAG-VARIABLE can be used as an initial access to the data through
a D-server. See Figure 23 — Object chain in ODX DiaglLayerStructure.
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Figure 23 — Object'chain in ODX DiagLayerStructure

In all caseq where reuse of objects is possible, these objects are connected to other objects via references
(“links” in YML). Since these links sometimes shall be created interactively with an editor tool, normally all
objects thaf can be reused by reference do have a characteristic set of attributes: SHORT-NAME (un|que
identifier forf this specific class of object), LONG-NAME and, DESC, and ID.

Only a set [of DIAG-SERVICEstis visible from the viewpoint of an application using D-server to access| the
ODX data { slightly simplified.”As it can be seen later, this set of DIAG-SERVICEs depends on the “location”
that is used|in the ODX ddta model.

EXAMPLE The-number of supported services depends on the variant of an ECU.

If you take,|fer-example, the ODX description of the “EU” (Europe) variant of an ECU, you may get a diffgrent

t f DIAC CED\/ICE commnarad ta Sty vopiant ook o DY [ 1anman) It 1o ~f Ao ren noacoibhla o
set O OtV To =S CoOmMTParCOtoarnothCr—vararit SutroS— ot vapart it 1o O CoOuUTrSCPpOISSIoTC—to ave

only one set of DIAG-SERVICEs in an ODX file, but for the benefit of avoiding redundant data, it is possible to
spread the DIAG-SERVICEs over several hierarchical layers of the data model, as shown in 7.3.2. The layers
are top down: PROTOCOL, FUNCTIONAL-GROUP, BASE-VARIANT, ECU-VARIANT. ECU-SHARED-DATA
is a special pool of information, as described later in 7.3.2.

7.3.2 Diagnostic layer structure

7.3.21 Overview

The ODX data model structures the diagnostic data in five so-called diagnostic layers, which pursue the
following purposes:
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RS system

1

Lavyer

a) implement a hierarchical model to achieve data abstraction across a set of ECU variations, protocols,
functional groups and libraries in order to limit data redundancy: this special (limited) form of inheritance
is called value inheritance in this part of 1ISO 22901, and it includes the possibility to override certain
objects that are contained in a more general layer by another object defined in a more specialized layer;

b) provide a library-like mechanism via ECU-SHARED-DATA;

c) create a framework that supports ECU variant identification and base variant identification;

d) reflect the needs of the D-server by defining the set of objects that are visible at the D-server: this visibility
is connected with the concept of value inheritance and only available for the instances of the classes
which are the subject of value inheritance (see 7.3.2.4);

e) |define the scope for the odxlink and SHORT-NAME referencing mechanisms (see 7.3.48):

Figdre 24 shows a simple example of how the various diagnostic layers can be used to\implement:

— |a protocol (ISO 15765);

— |two base variants (a body control module BCM and a door control module"DCM);

— |two variants of the BCM and one variant of the DCM;

— |alibrary to collect globally defined PIDs (parameter identifiefs);

— |a functional group definition to allow functional communication to the complete DOO
(functional addressing).

Y
More PROTOCOL Layer ECU-SHARED-DATA
general
A
1SO15765 ;PROTOCOL
FUNCTIONAL-GROUP
Layer
DOORS
(FUNCTIONAL-GROUP
CA PID-LIERARY
BASE-VARIANT Laver ‘ECL-SHARED-DATA
BCM BASE-VARIANT DCM BASE-VARIANT
' ECU-YARIANT Layer
M.Dr_a BCM-V1 :ECU-VARIANT BCM-V2 ECL-VARIANT DCM-V1 ECU-VARIANT
specialized
Figure 24 — Diagnostic layers overview example
7.3.2.2 Diagnostic layer modelling

The various diagnostic layers have many common characteristics that have been modelled using the common
base class DIAG-LAYER. The classes PROTOCOL, FUNCTIONAL-GROUP, BASE-VARIANT and ECU-
VARIANT are the building blocks of the hierarchy mentioned in 7.3.2.1. The ECU-SHARED-DATA class is
somewhat different, which will be elaborated later.
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See Figure 25 — UML representation of diagnostic layers for diagnostic layer modelling.

7323 [

The model
class DIAG

32

JlagLayerstructure DIAG-LAYER

collecti

collecti
7.3.5.6

docum
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collecti
is optig
data el

collecti
PROX

acidwfinks
aimpl-child aimpl-childs
HIERARCHY-ELEMENT
AN
wimph-childs aimpl-chigmpl-childaimpl-child»
welBment-names
IMPORT
PROTOCOL FUNCTIONAL-GROUP | |[BASE-VARIANT| [ECU-VARIANT ECU-SHARED-DATA

Figure 25 — UML representation of diagnostic-layers

Diagnostic layer commonalities

section shown in Figure 26 defines the common characteristics for all diagnostic layers. The &
LAYER aggregates the following components:

bn of REQUEST objects (see 7.3.5.5);

bn of response objects (POS-RESPONSE, NEG-RESPONSE, GLOBAL-NEG-RESPONSE)

ent information using the ADMIN-DATA and COMPANY-DATA objects (see 7.1.2.3);

bn of FUNCT-CLASS objects) a FUNCT-CLASS object is defined at the DIAG-LAYER and is
gorize the DIAG-COMM!\objects that belong to the DIAG-LAYER; the semantics of the cre
fies are user specific and hot defined by this part of ISO 22901;

bn of DOP-BASE and TABLE objects: even though the element DIAG-DATA-DICTIONARY-SH
nal, most DIAG-LAYER instances will contain it, because it serves as the main container for
bments necessary to decode the diagnostic messages;

bn of-DIAG-COMM objects and/or DIAG-COMM references (bundled through a DIAG-CO
in“the model — such a PROXY is not visible in an instance file); the DIAG-COMM class is

ase

see

sed

hted

PEC
the

MM-
b an

abstraq

tion' of DIAG-SERVICE and SINGLE-ECU-JOB (see 7.3.5.2), which are exposed at the D-serv

eI,

collection of ADDITIONAL-AUDIENCES, as described in 7.1.2.2;

collection of STATE-CHARTS, as described in 7.3.9;

collection of LIBRARYS, as described in 7.3.5.8;

collection of SUB-COMPONENTSs, as described in 7.9.5.
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2.4  Value inheritance

2.4.1 Overview
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Figure 26 — UML representation of diagnostic layer commonalities

Valde inheritance is a core'concept of ODX. Value inheritance makes the inheritance concepgt of object-

orie

The

benefits of value.inheritance are the following:

nted technology usablé for diagnostic data modelling.

reduce the amount of data by specifying additions to and differences between ECU projects,
repeating data used in more than one ECU project;

reuse of diagnostic data for more than one ECU or ECU-variant based on a single source pringiple;

rather than

7.3.2.4.2

provide data security and integrity;

avoid error-prone copies of identical data between ECU projects.

General

Value inheritance is a relationship between diagnostic layers, i.e. the classes PROTOCOL, FUNCTIONAL-
GROUP, BASE-VARIANT, ECU-VARIANT and ECU-SHARED-DATA. Value inheritance means that data
objects, which are contained within a DIAG-LAYER A are considered to be also contained in a DIAG-LAYER
B that establishes a value inheritance relationship to A. Value inheritance is implemented by references in the
inheriting layer to the inherited layer(s) (PARENT-REF).
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A diagnostic layer of a specific type (PROTOCOL, FUNCTIONAL-GROUP, BASE-VARIANT, ECU-VARIANT
or ECU-SHARED-DATA) can inherit only a specific set of other types of diagnostic layers, e.g. a diagnostic
layer cannot inherit another diagnostic layer of the same type. In this way, an inheritance hierarchy is
established between the diagnostic layer classes. Figure 27 illustrates the hierarchy and the direction of
inheritance.

higher Specialization level
4 more general
o
I Protocol 1 A
M .
e Functional Group 2
0
< ;
2
o Base Variant 3
S .
= :
. \ 4
v L i ECU Variant 4 |
more special
lowegr

Figure 27 — Diagnosti¢’layer hierarchy
Diagnostic |ayers higher in hierarchy are termed “more general”, layers lower in hierarchy are termed “more
special’. Figure 28 is the UML model of the inheritanece hierarchy. Table 2 — is a tabular representation of the
same information.

Only objects of the following classes are subjéct to value inheritance:
— DIAG-COMM (its specializations);

— DIAG-YARIABLE;

— GLOBAL-NEG-RESPONSE;

— DOP-BASE (its\specializations);

— TABLE;

— FUNCT-CLASS;

— VARIABLE-GROUP;

— ADDITIONAL-AUDIENCE;
— STATE-CHART;

— UNIT-GROUP.
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The objects that are the subject of value inheritance have the properties described below.
a) Only objects of classes having a HANDLE attribute can be value inherited.

b)

-1:2008(E)

If an object having a HANDLE attribute aggregates other objects that also have HANDLE attributes, the

complete aggregation is being inherited, i.e. always the outermost object of an aggregation (which has a

HANDLE attribute) is subject of value inheritance.

only classes defined inside the DIAG-LAYER (and its specializations) can be value inherited.

Because the value inheritance is defined for objects between different instances of the DIAG-LAYER,

The objects of these classes can be queried at the D-server API at a selected DIAG-LAYER:
this query will be the list of objects visible at this layer.

NOTE 1 Even if a specialization of the class DOP-BASE is not visible at the D-server AP, it\is neverth
to value inheritance.

All objects of the same class shall have an unique SHORT-NAME in each BIAG-LAYER,
objects are not defined in this DIAG-LAYER but inherited.

An object which could be inherited from a more general layer can be overridden by another ¢

SHORT-NAME for each class. In this case, only the overriding ébject is visible.

SHORT-NAME are always connected with a well-defined“class and the SHORT-NAME of 3
this class shall be unique.

NOTE 2 Some of the classes cannot be referenced by SHORT-NAME, because only a so-called
available in the data model, which references an-object by its attribute ID (similar to regular XML referé
IDREF).

If an object that is subject to value inhéritance is referenced by an «odxlink», it may not be V
current layer, e.g. it is overridden.orexcluded from the inheritance. Consequently, this objed
be listed in the corresponding context of the D-server, even though it shall still be used at 1
examples, see 7.3.2.6.

The inheritance of an object'which is subject of value inheritance can be prevented by an exj
INHERITED clause inside PARENT-REF. Only objects of classes DIAG-COMM, DIAG-VARIA
BASE, TABLE, and{GIFOBAL-NEG-RESPONSE can be eliminated in this way.

e of these properties will be described in the following subclauses in more detail.

ever, these objects are not defined inside the DIAG-LAYER and are therefore not subje
ritance."Consequently, it is not possible to override these objects.

[he result of

eless subject

even if the

bject of the

same class with the equal SHORT-NAME in a more specialized layer. This ensures the uniquéness of the

It is possible to reference the object by only its SHORT-NAME in principle, because references by

| objects of

«odxlink» is
ences of type

isible in the
t would not
untime. For

licitly NOT-
BLE, DOP-

e exist ather classes which are visible at the D-server API, e.g. CONFIG-DATA and SESSJ|ON-DESC.

ct to value

dxlink» if it

has an ID attribute. Some objects having an HANDLE attribute but are not subject to value inheritance can
even be the target of a SHORT-NAME reference. Because the uniqueness is only guaranteed for value
inherited classes, additional context information might be necessary to solve such a reference.

The pool of objects that can be referenced is defined by all objects inside the current DIAG-LAYER and all
objects in the pools of the directly or indirectly inherited DIAG-LAYERSs. This pool can be increased through
the import mechanism (see 7.3.2.5). There are three exceptions: COMPARAM-REF and LINK-COMPARAM-
REF, which can reference any BASE-COMPARAM, and COMPARAM-SPEC-REF, which can reference any
COMPARAM-SPEC.
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Value inheritance is implemented by the use of special <<odxlink>> references derived from the abstract type
PARENT-REF as shown in Figure 29. Figure 28 shows the possible relationships, which can be constructed
between DIAG-LAYERSs using the PARENT-REF specializations.

EXAMPLE A BASE-VARIANT object establishes a value inheritance relationship to a PROTOCOL object by
aggregating a PROTOCOL-REF object that in turn references the PROTOCOL object by using an <<odxlink>>.

Between a pair of DIAG-LAYER objects may exist either a value inheritance relationship as described in this
subclause or an import relationship as described in 7.3.2.5. The existence of both kinds of relationships for the
same pair of objects is prohibited.

Drawing: LayerHierarchy

FPackage: DiagLayerstructure

avalusinharite

PROTOCOL IEG U-5HARED-DATA

oA
1 1
aoddinks aned ik o

svaluginharf ! avalusinhsarits .
eodxlinks wodlink
PROTOCOL.REF| | FUNCTIONAL-GROUP [C————<h b o1 ARED DATA-REF
" / 0.1
1
aoddinks A
wvalualinharits
widlink
FUNCTIONAL-GROUP:REF
«wvalusinherits

avaluainhariln

sl xlinkw
BASE-VARIAMT-REF

i
wyglueinheriis

wvaluelinhearis

1

ECU-VARIANT

Figure 28 — UML representation of the diagnostic layer hierarchy

0.1
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Table 2 — Value inheritance shows the possible value inheritance relationships among the various DIAG-
LAYER specializations.

Table 2 — Value inheritance

May value inherit from
DIAG-LAYER
PROTOCOL | BASE-VARIANT | ECU-VARIANT | ECU-SHARED-DATA | FUNCTIONAL-GROUP
PROTOCOL No No No Multiple No
BASE-VARIANT Multiple No No Multiple Multiple
EQCU-VARIANT No Exactly one No Multiple No
EQU-SHARED-
DATA No No No No No
FUNCTIONAL- . .
GROUP Multiple No No Multiple No

7.3.2.4.3 Elimination of inherited objects

Ong purpose of value inheritance is to reflect the needs of the D-sefver by defining the set of objgcts that are
visible at the D-server API. All of the objects that are defined\ within the network formed thrjough value
inhgritance relationships are visible at the D-server API. To.provide further control about what |objects are
visible, an elimination mechanism has been established by means of the NOT-INHERITED clausge as shown
in Fljgure 29 — UML representation of parent reference.

Package: DiagLayerStructu

DiagComm: DIAG-COMM | |Diawu&tic\-faliable::DIJ\G-VARIABLE | | DataParameter;: DOP-BASE || ComplexData: TABLE

1 J 1 1
usnfefs asnpefh wsnfefi asnfefs

NOTANHERITED-DIAG-COMM | [NOT-INHERITED-VARIABLE NOTANHERITED-DOP | [NOT-INHERITED-TABLE

« |Response GLOBAL-NEG-REJPONSE

ST — 1

PARENT-REF NOTANHERITED-GLOBAL-NEG-RESPONSE wsnfefs

1

wimpl-parants «fl?pl-paren[» aimpl-parante «impl-parants

BASE-VARIANT-REF ECU-BHARED-DATA-REF FUNCTIONAL-GROUP-REF PROTOCOL-REF

Figure 29 — UML representation of parent reference
For example, if a BASE-VARIANT does not support a certain service from a PROTOCOL it inherits, it may

eliminate the service by referencing it via a NOT-INHERITED-DIAG-COMM-SNREF. All other services of the
PROTOCOL are inherited normally.
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7.3.2.4.4 Overriding of objects

As mentioned above, the concept of value inheritance includes the possibility to override objects that could be
inherited from a more general layer. This is being accomplished by matching the SHORT-NAME of the object
to be overridden. There are distinct namespaces within which the SHORT-NAME resolution takes place. The
implemented class hierarchy within the ODX model implicitly gives these namespaces, i.e. all specializations
of the classes which are subject of value inheritance (see 7.3.2.4.3) share the same namespace for their
SHORT-NAMEs. 7.3.13 gives a comprehensive overview about the namespaces, e.g. if a DIAG-LAYER is
able to value inherit a DIAG-SERVICE with the same SHORT-NAME as a SINGLE-ECU-JOB it defines locally,
the locally defined SINGLE-ECU-JOB will override the DIAG-SERVICE, because SINGLE-ECU-JOB and
DIAG-SERVICE belong to the same value inherited class DIAG-COMM and the own DIAG-LAYER is always
more specialized than the inherited one.

Because a|layer can inherit several layers, it could happen that several objects of the same class-and| the
same SHORT-NAME are available for inheritance. The statement that the definition in the more specialjzed
layer overrifles the object in the more general layer is applied, too. For example, if a DIAG-LAYER is able to
value inherit several DIAG-COMMs with the same SHORT-NAME as a DIAG-SERVICE it-defines locally] the
locally defined DIAG-SERVICE will override all the other services, because the own DIAG-LAYER is always
more specialized than the inherited one.

For examplg, if a BASE-VARIANT is able to value inherit DIAG-SERVICEs with the-same SHORT-NAME from
a FUNCTIQNAL-GROUP layer and a PROTOCOL layer, the object of the FUNCTIONAL-GROUP layer|has
the higher gpecialization level and overrides that of the PROTOCOL layer, £or example, if a BASE-VARIANT
is able to yalue inherit DIAG-SERVICEs with the same SHORT-NAME from two FUNCTIONAL-GRQUP
services have the same specialization level (regardless of how they became part of|the
AL-GROUP, i.e. whether they are defined in the FUNCTIONAL-GROUP or inherited from angther
more general inherited layer) and an invalid constellation occurs, This forbidden multiple inheritance igsue
shall be solyed, as described in 7.3.2.4.5.

Objects that are imported from an ECU-SHARED-DATA: layer (see 7.3.13) acquire the level of specializgtion
from the importing layer. Objects that are value inherited from an ECU-SHARED-DATA layer obtaln a
specializatipn level that is less specialized than the‘inheriting layer but more specialized than the next more
general layer within the layer hierarchy. For example, if an ECU-VARIANT is able to value inherit DIAG-
SERVICEs |with the same SHORT-NAME from-the BASE-VARIANT as well as from an ECU-SHARED-DATA
the DIAG-SERVICE from the ECU-SHARED-DATA is supposed to override the one from the BASE-VARIANT.

Inheritance|is affected by a NOT-INHERITED clause inside the PARENT-REF. Such a clause removes a
specific object from a value inheritance branch. For example, if a BASE-VARIANT inherits fromm a
FUNCTIONAL-GROUP layer and from a PROTOCOL layer and in both layers a DIAG-SERVICE with| the
same SHORT-NAME is visible,‘but a NOT-INHERITED-DIAG-COMM to this DIAG-SERVICE exists insidg the
FUNCTIONAL-GROUP-REE{~the situation is the same as if only the PROTOCOL layer defines a DIAG-
SERVICE with this SHORT-NAME. Therefore, the BASE-VARIANT can inherit the DIAG-COMM from ingide
the PROTQCOL layer although the PROTOCOL is more general than the FUNCTIONAL-GROUP.

NOTE 1 his ruléscould result in a behaviour which is unexpected for the author. To summarize the last example,
before the not-inherited statement was added, the service from the FUNCTIONAL-GROUP was inherited. By addind this
statement, theZauthor could expect that no service of this SHORT-NAME is visible any longer, but in fact, the inillially
overridden serviee-inside-the PROTOGOayerbecomes-vist gath-

The overridden object from an inheriting layer is hidden by the overriding object. Therefore, only the overriding
object is visible at the D-server APIl. Because all SHORT-NAME references (either contained in objects
inherited from more general layers or defined within the current layer) are solved on the base of the objects
visible in the current layer, the overriding object (i.e. the object defined in the more specialized layer) is the
target. This implements the “late-binding” mechanism of ODX.

NOTE 2 Because only objects of those classes that are subject to value inheritance can be inherited, the overriding
concept is only applicable to objects of these classes, t0o, e.g. an object of class POS-RESPONSE is not subject to value
inheritance. It is possible to define an object of this type with the same SHORT-NAME, as already defined in one or
several inherited layers. All of these objects exist at the same time and could be used simultaneously inside the same
DIAG-LAYER. The D-server will distinguish all of them and uses that one which is referenced by an «odxlink». There exist
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no SHORT-NAME references to these objects. By contrast, objects of class DOP-BASE can be referenced by SHORT-
NAME to use this late-binding mechanism and, therefore, these are subject of value inheritance.

7.3.2.4.5

Multiple inheritance

Because the ODX data model allows multiple value inheritance, a diagnostic layer could inherit multiple data
objects of the same namespace and the same SHORT-NAME. As described in the 7.3.2.4.3, the data objects
in the highest level of specialization override any data objects in the lower levels. If more than one data object

is in

herited from the same highest specialization level, the situations below may occur.

The definition of an object with the same SHORT-NAME in the same namespace in the more

specialized

7.3.

The
whi
LAY
esta
datd
odx

diagnostic layer overrides all inherited definitions. This solves any ambiguity and descri
situation.

All but one of these objects is eliminated by using a NOT-INHERITED section. - There
considered diagnostic layer only the remaining data object is actually inherited and\ho ambigu
It is not permitted to eliminate a data object which is marked as mandatory?2).

A diagnostic layer inherits the same data object through multiple inheritance paths.

EXAMPLE Each of two PROTOCOL instances A and B establishes a¢alue inheritance relationshi
SHARED-DATA instance C. All data objects contained within C virtually exist now within A and B at the

specialization. If now a BASE-VARIANT D establishes value inheritarieé relationships to A and B, it s€
duplicated set of C's data objects. This is resolved in a way that only a single set of C's data objects ex
This can be detected using the ID of data objects.

If an ambiguity remains, the situation is forbidden.

.5 Importing and referencing of objects
ODX data model provides further methods-to avoid redundant data by use of ECU-SHARED-L
bh fulfil the purpose of libraries. An ECU-SHARED-DATA object is almost identical to the ¢
ERs with the additional property that jt can also be the target of an IMPORT-REF. If a D
blishes an IMPORT-REF to an ECU:SHARED-DATA object E, it enlarges its data pool for odx

objects contained within E. In order to make use of the data objects of E, they shall be ref
ink from an object in the referencing layer.

pbes a valid

ore, in the
ity remains.

to an ECU-
same level of
ems to get a
ists within D.

ATA layers,
ther DIAG-
AG-LAYER
links by the
erenced via

With regard to a specific DIAG-LAYER “DL”, objects of the layer itself and other layers fall into ong¢ or more of

the

a)

following sets, “A”, “I>.and “R”:

HA":
in the inheritance tree and the elements of any ECU-SHARED-DATA, that DL references vi
REF;

“1; an element from “A” that is target of an «odxlink» and that «odxlink» has a DI
PROXY, DTC-PROXY, DIAG-VARIABLE-PROXY or ROW-WRAPPER as source is in “I’; ele

everyelement that can be referenced from DL via «odxlink» is in “A”; this includes @ll elements

a IMPORT-

AG-COMM-
ments in “I”

are’ called “imported”; it is not possible to import a data object by a SHORT-NAME reference o

nly;

c)

“R”: an element from “A” that is target of an «odxlink» but is not in “I, is in “R”.

All DIAG-LAYER specializations can establish IMPORT-REFs to multiple ECU-SHARED-DATA layers. In this
way, an ECU-SHARED-DATA can reference other ECU-SHARED-DATA. Cyclic references are not allowed.

Only an ECU-SHARED-DATA can be a target of an IMPORT-REF.

2)

Such an object can be eliminated, but shall then be redefined or inherited from the other parent.
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Elements of “I” behave as if locally defined at the place of the source of the «odxlink». That is, their SHORT-
NAMEs contribute to the namespace of the referencing layer. These objects are possible targets of SNREFs
or SNPATH-REFs and are value inherited if their object type is subject to value inheritance. That means
imported data objects can be targets of SHORT-NAME references. This does not automatically include targets
of «odxlinks» from these elements, i.e. a DIAG-COMM that is part of “I” does not make its REQUEST become

part of “I”.

For example, if an imported DOP E1 from an ECU-SHARED-DATA E references another DOP E2 inside E by
DOP-SNREF, the data object E2 is not imported. Therefore, the DOP E2 shall be defined elsewhere outside E

as well.

If a DIAG-L
inherited, th
defined in [
IMPORT-R
LAYERs. If
as describe

EXAMPLE

SERVICE D
So faritis n
explicit IMP(Q
SNREF, a D
another defin

AYER D imports a data object with the same SHORT-NAME as a data object that is being,v
e imported data object overrides the inherited data object, because it is treated as if it had-b
). Every layer which references data objects of ECU-SHARED-DATA E is required to establis
EF to E regardless of whether such an IMPORT-REF already exists in any of the inherited DI
a PARENT-REF to E exists somewhere in the inheritance tree, any object in E can be referer]
din 7.3.2.4.2.

A DIAG-LAYER D references an ECU-SHARED-DATA E via IMPORT-REF. Eor the definition of a D
b in D, D references the DOP D1 inside E. The DIAG-LAYER C inherits DIAG-LAYER D including service
t necessary that C imports E. But, if an «odxlink» inside C refers to D1 or any’other data object inside H
RT-REF to E is required in C. Assuming that DOP D1 from E references another DOP D2 inside E by [
DP of the SHORT-NAME D2 is visible in the layers D and C. Because D2 inside E is neither visible in C n
ition of D2 needs to make D2 visible in both layers.

A further r
between o
VARIANT

VARIANT i
to the sets
not be use

7.3.2.6

ferencing mechanism is defined between ECU-VARIANTs. This mechanism can only be U
jects in ECU-VARIANTS inheriting from a common BASE-VARIANT. Every element of an E
at can be the target of an «odxlink» can be referenced by an object from any other E
heriting from the same BASE-VARIANT. The objects of an ECU-VARIANT fall into sets analog
A”, “I” and “R” above with respect to each other~ECU-VARIANT. However, an IMPORT-REF s
for this type of referencing.

alue inheritance and referencing examples

Some examples are provided to illustrate the.concept of value inheritance. A, B, C are DIAG-LAYERS
objects O, defined in a specific layer are drawn in black. Layers further down in the diagram inherit from
layer just above, indicated by an open arrow. Objects inherited are drawn in grey. Each example exhibits
columns: Column 1 identifies the layers” and the objects defined in each layer. Dashed arrows are use
illustrate references (odxlinks asqwell as SNREFS). Column 2 shows how inheritance and/or overridin
objects willlimpact referencing Eolumn 3 lists those objects, that a D-server will return, if asked to lisf]
objects of the respective layer;,"Column 4 lists all objects usable for communication by a LOGICAL-LINH
the respective layer. Therefore, column 3 depicts the visibility while column 4 depicts the usability,
mentioned above the D-server will use objects that are hidden at the API.

An object 1’ represents an object of the identical type (class) and identical SHORT-NAME to object O1.

The symbdlsCused in the examples below are shown in Figure 30 — Symbols for the value inherit3

alue
een
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AG-
ced

AG-
DS.
E, an
OP-
or D,

sed
CU-
CU-
ous
hall

and
the
four
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g of
the
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As

nce

examples.

explicit SNREF —odxlink—> explicit odxlink

. odulink.

—snref——= visible, but not defined hare

srref.
.. - &nre S implicit SNREF 4 implicit odslink

Figure 30 — Symbols for the value inheritance examples
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EXAMPLE 1 The example in Figure 31 — Inheritance and odxlink referencing illustrates the case, where object 02,
defined in layer A is successively overridden on both inheriting layers B and C. Yet because the object O1 references 02
in A via odxlink, O2 remains to be usable from within layers B and C. Example 2 shows a very similar situation, however,
since SNREFS are used in place of the odxlinks, this impacts visibility and usability of object O2 on layers, lower in the

inheritance hierarchy.

01, 02" 01,02, 02"

-LAYERS & Objects - Link resolution - Queryability via —_Existence in
runtime DB-API runtime
~
A ( 01 —odink-> 02 —@ 01, 02 01, 02
A o =
od.:-cli'r.wlk |
o 01,02  onoZ oz
B od.xli.l-'llt 02

C 02"

Figure 31 — Inheritance and odxlink referencing
EXAMPLE 2 Figure 32 — Inheritance and SNREFs shows references via SNREF to overridden objects |02’ and 02”
respectively, rather than to the original object from higher layers, like odxlinks do. Objects overridden on lower layers are
no Ignger usable at runtime on the respective specialization level, unless they are references via odxlink (see Example 1).

_Queryability via _Existence in

'LAYERS & Objects Link resolution - Quemabilty via - Bxisten

(e
@ o1, 02" 01, 02"
- EI'Ilef___ Fatsl W

01,02 01, 02

p

——

01, 02" 01, 02"

[ _..snref. 4 ozv

Figure 32 — Inheritance and SNREFs
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EXAMPLE 3 In Figure 33 — Visibility of overridden objects the object O2 retains its usability on layers B and C even

though it is overridden, however, it will only be visible as an object in layer A, notin B and C.

: , . Queryabilityvia _ Existence in
- LAYERS & ObJeCtS - Link resolution - runtime DB-API runtime
01,02 01,02
A O 01 4 02 W
/ @ o1, 02 ot 02,02
del-ill.'lk B [ or 0z
T @ o1, 02" p1', 02, 02"
C [ 02"

Figure 33 — Visibility of overridden,objects

EXAMPLE 4 The example in Figure 34 — Overriding objects teferenced by SNREFs illustrates a case where an opject
02, which hiis SNREFs pointing to it, is overridden by 02’,~SNREF to O2 will point to O2’ on the layer where Q2 is
defined and ¢pn layers lower in the inheritance hierarchy.

- i ) : _Queryability via _Existence in
LAYERS & Objects pnk resolution runtime DB-API  runtime

A | ‘ o1 02 ]
01,02 01, 02
o1, 02 o1', 02

B L DA | st

a¥
C L siref-. | 02’ o1, 02' o1, 02

42

Figure 34 — Overriding objects referenced by SNREFs

© 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=f9b8761ec37f6a1f8e205bd0f50dbae5

I1ISO 2290

1-1:2008(E)

EXAMPLE 5 In contrast to SNREFs, in Figure 35 — Overriding objects referenced by odxlink odxlinks preserve the
identity of the objects they point to, e.g. O2, even if O2 is overridden on lower layers.
. . ) Queryability via Existence in
-LAYERS & Objects L " runtime DB-APl runtime
A[ o1 02 == oa @ 01,02,03 01,02, 03
Ji)

odxlink

EXA
the
sinc

o1 oz o3

[ / 0 o1, 02", 03' o1, 02, 02'(03

C L 02" 03"

Figure 35 — Overriding objects referenced by odxlink

FCU-SHARED-DATA can be resolved inside the, EEU-SHARED DATA, however, it cannot be resol

0 01, 02", 03" 01, 02, 02", 03"

ved in layer B

MPLE 6 In the example in Figure 36 — Referencing object in ECU-SHARED-DATA the SNREF fror% 02to O3 in

e O3 is not imported into B. This situation constitutés a configuration invalid in ODX and should be flagge

as an error.

Queryability via _Existepice in

-LAYERS & Objects -Link resolution ~ rnfime DB-API ~ runtim

- ECU-SHARED-DATA [ }

[snref] eenSes AN or

we T

B 01 o 01, P2

Figure 36 — Referencing object in ECU-SHARED-DATA
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EXAMPLE 7

valid in ODX.

- ECU-SHARED-DATA

-1:2008(E)

When there is an object O3 in B, as shown in Figure 37 — Overriding object from ECU-SHARED-DATA
in other layers, the SNREF between O2 and O3’ in the ECU-SHARED-DATA can also be resolved in B. This example is

i : o : _Queryability via _Existance in
LAYERS & ObJeCtS e runtime DB-APl  runtime

A ( 03 } 03 03

I‘oz

EXAMPLE 8
odxlinks insi
replaced by t

- ECU

—snrei L
e import @

nd:lin?c e
I e 0102, 03" 01,02, 02, 03"
c

odxlink

e 01,03 o, 02, 03

T e

Figure 37 — Overriding object from ECU-SHARED-DATA in other layers

Like in any other layer, odxlinks preserve the-identity of the objects they point to, see Figure 3
le ECU-SHARED-DATA. Overriding odxlink targetsaffects the visibility of objects. Overridden objects
he overriding object at and below where they are,defined in the inheritance tree.

Queryability via _Existence in

-LAYERS & Objects -Link resolution  ~ ryntime DB-API ~ runtime

A J

-SHARED-DATA

L=

drTipsr,
'-_Kodxlin
o1 01,02, 03

adxlink
01>02->

44

C[ J 01,02,03 01,02 02,03, 03

Figure 38 — odxlinks inside ECU-SHARED-DATA

8 —
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EXAMPLE 9 The situation shown in Figure 39 — odxlinks inside ECU-SHARED-DATA to overridden objects is
identical to example 5. Overriding an object O3’ in an ECU-SHARED-DATA, that an odxlink points to will preserve the
identity of the referenced object O3’, whether it is defined in an ECU-SHARED-DATA or elsewhere.

. . _Queryability via _Existence in
- Link resolution runtime DB-API runtime

-LAYERS & Objects

Al =) S
- ECU-SHARED-DATA

& import
N o1loz, 03

adxlink

- o1,l02, 02!
‘ 02 ‘ ‘ 03" ‘ 2iflerafie s of, 03"

Figure 39 — odxlinks inside ECU-SHARED-DATA to overridden objects

EXAMPLE 10  As shown in Figure 40 — Overriding objects with references, if an object O1 is overridden by O1’, the
refefences of O1 are not automatically preserved in O1

) . . . _Queryability via ~_ Existence in
LAYERS & Objects - Link resolution = | time DB-API runtirrE.'

A [ 03 ] 03 ds
- ECU-SHARED-DATA o

[ e o J\
e =
ok B o1 01,03 01, 32: 03,

[¥%]

CL o1' ‘ 02 [ 03” J 01,02, 03" o1',02', 03"

Figure 40 — Overriding objects with references
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EXAMPLE 11 As shown in Figure 41 — NOT-INHERITED mechanism and odxlinks, an object O3, that has been

excluded from inheritance remains usable in layer C if valid odxlinks are established to it, even though O3 is not listed
when all objects of layer C are queried.

. . . Queryability via Existence in
-LAYERS & Objects -Link resolution - ime DB-API  ~ runtime

A( E ) 03 03
/

Fiy

adxdink

01->02->

B[ O1 [osdinks 02 01,02, 03 01,1Q2,'03

ud_:lu'nk
MNOTINHERITED O3 4

C [ 02 &1, 02 2

0z, 03

Figure 41 — NOT-INHERITED mechanism and odxlinks

EXAMPLE 1R As shown in Figure 42 — NOT-INHERITED mechanism and SNREFs, SNREFs, unlike odxlinks, are yalid
only, when the referenced object is visible in the respective layer: Example 12 constitutes an invalid specification because

03 is not a |visible object in layer C. This situation can bé)resolved by using an odxlink in place of the SNREF |(see
Example 13)|or by making O3 visible inside layer C.

. . . Queryability via Existence in
-LAYERS & Objects - Link resolution " "0 aBI” runtime

Al 03] | s s

BU o1 fonlk-{ 02 }smef;, 01,02, 01, 02,

causes an error!
Q2 -> 03

MO T-INDERITED O5 oadxlink

C )y

Figure 42 — NOT-INHERITED mechanism and SNREFs
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EXAMPLE 13  Figure 43 — NOT-INHERITED mechanism, resolving an invalid SNREF by replacing it by an odxlink
shows how to resolve the reference resolving problem of Example 12.

-LAYERS & Objects

-Link resolution -/ ntime DB-API runtime

03 j 03 03

odxlink

Queryability via _ Existence in

oG] =]

MOT-INHERITED O3

E[ 01 |—oddink—> (Q2'

7.3.2.7 Variant identification

Figure 43 — NOT-INHERITED mechanism, resolving an invalid SNREF by replacing it by a

Thel ECU-VARIANT specialization of a DIAG-LAYER:may also contain data to support variant ide

runtime. Figure 44 — UML representation of data: structures for variant identification shows the dat

that|are dedicated to that purpose. See 7.4.3 for details.

Drawirhg? LayerVariant

ECU-VARIANT

PeQdage: DiaglLayerStructurd

-

{ordered)
ECU-VARIANT-PATTERN

1.7
{orderad}

MATCHING-PARAMETER

EXPECTED-VALUE[1] : string

] 01,02, 03 Oy 82, O3]

] o', 02 o1, 02, 03

n odxlink

ntification at
A structures

1

refa

usnref-or-gnpathrefs

1

[ DiagComm:: DIAG-COMM | winterfaces

Service::OUT-PARAM-IF

Figure 44 — UML representation of data structures for variant identification
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7.3.2.8 Base variant identification

The BASE-VARIANT-PATTERN element makes it possible to specify how a base variant can be identified by
communicating functionally or physically to an ECU. Figure 45 — UML representation of BASE-VARIANT-
PATTERN shows the data structures that are dedicated to that purpose. See 7.4.4 for details on how to set up
a base variant identification data structure.

BASE-VARIANT

BASE-VARIANT-PATTERN

1

1.*
{ordered}

MATCHING-BEASE-VARIANT-PARAMETER

EXPECTED-VALUE[T] : siring
USE-PHYSICAL-ADDRESSING]D.. 1} Boolean = true

asnfefs wsnref-or-gnpathreis
1 1
; o winterfaces
DiagCommy:DIAG-COMM | o . ice: OUT-PARANHIF

Figure 45 — UML-representation of BASE-VARIANT-PATTERN

7.3.3 Communication parameter

The timing pnd the logical‘behaviour of the D-server is parameterized by communication parameters. These
are represented in the OBDX data by COMPARAM and COMPLEX-COMPARAM elements. For the definitign of
communication parameters with simple values (e.g. a P2 timing parameter, etc.), the COMPARAM element
shall be used. Structured communication parameters consisting of multiple simple COMPARAMs (e.g}l an
array of CAN-IDRs\for functional addressing) shall be defined using the COMPLEX-COMPARAM element. [The
ALLOW-M LTIPLE VALUES attnbute of a COMPLEX COMPARAM makes it p033|ble to overrlde a
COMPLEX-COMPARA W A the
use case of funct|onal addressmg where the CAN Ids of mult|ple respondlng ECUs need to be set up The set
of COMPARAMs and COMPLEX-COMPARAMSs usually do not change the data bytes of the telegram from a
diagnostic tester to the ECU, defined elsewhere in the data model, but may manipulate parts of the telegram
header. An example is the ECU address in the header, or the CAN identifier. Communication parameters can
only be defined within a COMPARAM-SUBSET as part of a COMPARAM-SPEC structure. See Figure 46 —
Split up of the COMPARAM-SPEC structure (simplified).
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Figure 46 — Split up of the COMPARAM-SPEC structure (simplified)

OMPARAM-SPEC structure consists of one or more sub-structures called PROT=STACK
CK contains a protocol specific set of predefined communication parameters. The_parameter
hanged in context of a DIAG-LAYER or specific diagnostic service. The attribute RDU-PROTQ
ROT-STACK defines the standard protocol where the communication parameter set is desigr

Catenation of the application layer specification name plus the transport layer specificg

hected by the additional string “_on_". The master reference for the listof valid protocol type n
DU API specification.

manner in which the PROT-STACKSs are grouped by the COMPARAM-SPEC structure is no
part of ISO 22901. It is recommended, however, to group allithe PROT-STACK structures tod
VIPARAM-SPEC which belong to a combination of an application layer and a transport layer s
set of communication parameters defined by a PROT-STACK is subdivided into several C(
BSET structures according to the ISO OSI layer model’ Usually there is one structure for each
r, transport layer and physical layer. The attribute CATEGORY defines which layer a C(
BSET is designed for.

ensure the exchangeability of ODX data, an ODX compliant tool shall support the e
MIPARAM-SPEC structures. The D-server-identifies COMPARAMs and COMPLEX-COMPAR
K data that matches the internally.used communication parameters via their SHORT-N
sequence, the SHORT-NAME of(the COMPARAMs and COMPLEX-COMPARAMs is stan
22900-2, which is part of the standardized COMPARAM-SPEC structures which shall not be

antic to the standardized\.ones, the SHORT-NAMEs can be freely chosen. The mappi

ide the COMPARAM-SPEC structure by referencing the COMPARAM or COMPLEX-C
hent via «odx{ink» and defining a different value. This can be done using a COMPARAM-REF ¢

a COMRARAM-REF to a COMPARAM, the new value shall be defined as SIMPLE-VALUE.

PARAM-REF ID-REF="CP_14291">
[MPLE-VALUE>2001</SIMPLE-VALUE>

. A PROT-
values may
COL-TYPE
ed for. The

dard protocol shall be well known to the protocol driver. This protocol” type name should be a

tion name,
ames is the

defined by
ether into a
becification.
DMPARAM-
application
DMPARAM-

xchange of
AMs in the
AME. As a
dardized in
changed. In

b of the non-standardized (system-specific) COMPARAMs and COMPLEX-COMPARAMSs with a different

g of such

communication parameters defined in a COMPARAM-SPEC or rather their values can bhe changed

OMPARAM
lement.

</COMPERAM-REF

A COMPARAM-REF to a COMPLEX-COMPARAM

requires all

SIMPLE-VALUEs of the

including

COMPARAMSs to be covered by a COMPLEX-VALUE. That shall be done in the same order like the
COMPLEX-COMPARAM is defined in the COMPARAM-SPEC.

<COM

PARAM-REF ID-REF = "CCP_11381">

<COMPLEX-VALUE>

</

<SIMPLE-VALUE>4</SIMPLE-VALUE>
<SIMPLE-VALUE>2018</SIMPLE-VALUE>
<SIMPLE-VALUE>0</SIMPLE-VALUE>
COMPLEX-VALUE>

</COMPARAM-REF>
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A COMPARAM-REF may also be directed at a COMPARAM that is specified within a COMPLEX-
COMPARAM to only override parts of a COMPLEX-COMPARAM'’s default values. In this case, the
COMPARAM-REF is used in the exact same manner as for a regular COMPARAM.

COMPARAM-REF elements can be attached at a DIAG-LAYER in case of changing a communication
parameter value globally for all DIAG-COMMs of this diagnostic layer. The use of the COMPARAM-REF can
be called “overriding of a communication parameter value” because the communication parameter values are
inherited from DIAG-LAYER to DIAG-LAYER (diagnostic layer). The inheritance of data between DIAG-
LAYERs is usually called “value inheritance” within this part of ISO 22901. As already mentioned, a PROT-
STACK contains a protocol specific set of predefined communication parameters. This indicates that at any
time during runtime exactly one PROT-STACK is active. The valid PROT-STACK at a time is referenced via
SHORT-NAME by the active PROTOCOL or by the active LOGICAL-LINK. If there is a reference defined from

the active PROTOCOL and also from the LOGICAL-LINK they shall be identical. See Figure 47 =ML
representatjon of communication parameters.
Drpwing: Comparam
dal~kane: Compoaranm
Package: Compara ODXSirucire: ODX-CATEGORY
watirs 1D[1] - ID
walirs OID0..1] : sting Unit-UNIT-SPEC
wirans» HANDLE[1] - ELEMENT-ID
simpl-child s ‘{r wimpl-childs 0.1
PROT-STACK uh
COMPARAM-SPEC watlrs ID[1] - 1D wadxlinks - 3
attrs OID[D..1]  sting COMPARAM-SUBSET SimpleData:: DATA-OBJECT-PROP
wtrans» HANDLE[1] : ELEMENT-ID . attrs CATEGORY]1] : string
1 |PDU-PROTOCOL-TYPE[1] : string r 0.1
1 PHYSICAL-LINK-TYPE[1] : string ;
woddlinks U wenumerations
0.1 0.1 USAGE
. . wsnrefs ECU-SOFTWARE
ECu-comm
] FPLICATION
Diag} ayerStructure:-PROTOCOL asnfefs TESTER
0.1 0.r
snpefs
) Socne — BASE-COMPARAM
COMPARAM-REF . wadxlinks e
DESC[D. 1] - DESCRIPTION tir» ID[1] : 1D DOPIREF
i . wodflinigh" | “uattrs OID(0..1] - string e
~Jutranss HANDLE[1] : ELEMENT-ID STAMDARDISATION-LEVEL
0.1 “eatirn PARAM-CLASS[1] : string STANDARD
0.1 wotinke 1 luatrs CPTYPE[1] : STANDARDISATION-LEVEL SEM-SPECIFIC
LINK-COMPARAM-REF wattrs DISPLAY-LEVEL[D. 1] : unsignedint OPTIONAL
DESC[D.1] - DESCRIFTION wattrs CPUSAGE[1] : USAGE OEM-OPTIONAL
0.1 -
ir g
{ordered)
BABEIVALUE fordered] | o childs  imekchilds
1
. . o= 010}
klmp|-thlldllﬁﬁ aimpl-Ghildy {prio
) { 1
‘ ‘ COMPLEX-COMPARAM COMPARAM
[watirs ALLOW-MULTIPLE-VALUES[0_1] : boolean %YSICAL-DEFAULT- VALUE[T) : string |
S{MPLE-VALUE COMPLEX-VALUE r
woontenty COMTENT[1] string 1
0.1
0.1
COMPLEX-PHYSICAL-DEFAULT-VALUE

Figure 47 — UML representation of communication parameters

Each COMPARAM has a name (SHORT-NAME), a physical default value (PHYSICAL-DEFAULT-VALUE),
and a reference to a data object property (DATA-OBJECT-PROP-REF) for the conversion of physical to
internal values. The referenced DATA-OBJECT-PROPs (including their UNITs) are also stored within the
COMPARAM-SUBSET.
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COMPARAMs and COMPLEX-COMPARAMSs have attributes to add semantic information necessary for the
D-server or application software. With the attribute PARAM-CLASS the communication parameter can be
semantically classified in view of its use. The PARAM-CLASS is mostly for documentation purposes and does
not carry runtime semantics for the D-server. All communication parameters marked with the PARAM-CLASS
UNIQUE_ID are exceptions. These are used by the D-server to feed the D-PDU API correctly with addressing
information. The value set of PARAM-CLASS is extendable. In the following the corresponding predefined set

of values is listed alongside with the values meanings:

a)

b)

TIMING: message flow timing parameters, e.g. inter byte time or time between request and response;

INIT:

parameters for initiation of communication, e.g. trigger address or wakeup pattern; these

An
com

NOT
nee

The)

parameters shall not be overridden within ECU-Variant layer in any way;

COM: general communication parameter;
ERRHDL: parameter defining the behaviour of the D-server in case an errorleccurred, e
could either continue communication after a timeout was detected, or stop and-+eactivate;

BUSTYPE: used to define bus type specific parameters (e.g. baud rate): most of these
affect the physical hardware and can only be modified by the first-LOGICAL-LINK that a
physical resource; when a second LOGICAL-LINK is created for the.same resource, these
that were previously set will be active for the new LOGICAL-LINK;

UNIQUE_ID: this type of communication parameter is usediyto/indicate to both the ComLogi
the Application that the information is used for protocol response handling from a physical g
group of ECUs to uniquely define an ECU response;

TESTER_PRESENT: this type of communicationxparameter is used to indicate to a server

g. D-server

parameters
cquired the
parameters

calLink and
r functional

or servers)

that a client is still connected to the vehicle and\that certain diagnostic services and/or comimunication

that have been previously activated are to remain active.

pttribute named CPTYPE is used by the 'D=server to take the right choice of behaviour if an |
param occurs.

E Unsupported means that the D-server has no knowledge about this communication paramete
Is to be handled.

values of CPTYPE listed.below are permitted.

STANDARD The cammunication parameter specified by 1SO 22900-2 for a standardized
defined by this-part of ISO 22901) shall be supported by the D-server implementing the co
protocol. Diaghestic data using a standardized protocol not supported by the D-server
executed by-the D-server. If the D-server detects an unsupported communication paramg
STANDARD, it shall stop the execution of the diagnostic data and provide an error message.

OEM-SPECIFIC The communication parameter is part of a non-standardized OEM-speci

nsupported

r and how it

brotocol (or

rresponding

cannot be
cter of type

ic protocol;

nevertheless it is required to be implemented by the runtime system. Diagnostic data usin

g an OEM-

specific protocol not supported by the runtime system cannot be executed by the runtime system. If the

runtime system detects an unsupported communication parameter of type OEM-SPECIFIC,
the execution of the diagnostic data and provide an error message.

OPTIONAL This communication parameter does not have to be supported by the D-server
COMM uses an unsupported comparam of this type the comparam can be ignored and the D
can be executed nevertheless.

it shall stop

. If a DIAG-
IAG-COMM

OEM-OPTIONAL This communication parameter covers the OEM specific comparams that need not to

be supported by the runtime system.
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The DISPLAY-LEVEL is used to restrict visibility (and therefore changeability) of the COMPARAMs in an
application. Level 1 means that this can be changed for all users. Level 2 means that not everybody is
allowed to change these communication parameter. The maximum value of DISPLAY-LEVEL is 5. The
behaviour of the different applications according to the display levels can not be defined by the ODX

standard. Therefore the support of DISPLAY-LEVEL is optional.

The attribute CPUSAGE has the possible values “ECU-SOFTWARE”, “APPLICATION”, “ECU-COMM” and
“TESTER”. ECU-SOFTWARE parameters are communication parameters that are only used for ECU
software generation and configuration. Communication parameters of this type shall be fully ignored by the D-
server. APPLICATION parameters are only evaluated by the application. Communication parameters of this
type shall not be passed down by the D-server to the D-PDU API, but may be used by the D-server itself. In

any case, they shall be accessible via the D-server. ECU-COMM parameters are parameters neede

communic

both to the)
TESTER p4
use case of

7.34

e with the ECU (e.g. timings and addresses). A parameter of the kind “ECU-COMM” is (rele
tester during tester communication and to the ECU software generation/calibrationuse ¢
rameters are only valid to the tester during diagnostic communication, they are not relevant tg
ECU software generation and calibration.

Inhe¢ritance of communication parameters

During runtime a diagnostic layer is linked with a PROT-STACK to import a_valid set of communicg

parameters
PROTOCO
inherited C

A commun
parameter

COMPARA
respectively

(COMPARAM and COMPLEX-COMPARAM elements). This unambiguous link is defined via
| or the LOGICAL-LINK. The COMPARAM values are inherited between the different layers
DMPARAM value is identical to that in the parent layer, i.e. it has'the same value.

cation parameter shall be overridden to change its value. For that purpose the communice
is referenced by a COMPARAM-REF. The SIMPLE-VALUE or COMPLEX-VALUE of
M-REF defines the new value(s) of the referencedZCOMPARAM or COMPLEX-COMPAR
. The structure of a COMPLEX-VALUE shall matchrthe structure of the COMPLEX-COMPAR

which is re
to define t

rred to by type and order of the contained sub-glements. The PROTOCOL-SNREF can be U
t the COMPARAM-REF should be applied only for the referenced protocol. If the PROTOQ

SNREF is njot set, the COMPARAM-REF is valid for all applicable protocols. The PROT-STACK-SNREF
be used to |define that the COMPARAM-REF should“be applied only for the referenced protocol stack. i

PROT-STACK-SNREF is not set, the COMPARAM-REF is valid for all applicable protocol stacks.

COMPARAM-REF detected at runtime that,"does not match the current PROTOCOL/PROT-ST]/

combinatio

The LINK-(
REF but wi
specified b
PHYSICAL
applicable

LOGICAL-L

has no runtime relevance and shall be ignored.

[OMPARAM-REF at LOGICAL-LINK and PHYSICAL-VEHICLE-LINK is similar to COMPAR
hout a PROTOCOL-SNREF and PROT-STACK-SNREF. The protocol and the protocol stackl
y the LOGICAL-LINK \which either contains the LINK-COMPARAM-REF or which refers to
VEHICLE-LINK containing it. Again, the D-servers ignores any LINK-COMPARAM-REF
or the current,eombination of PROTOCOL-SNREF and PROT-STACK-SNREF defined at
INK.
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See Figure 48 — UML representation of overriding of communication parameters (incomplete structure).

DIAG-LAYER

wattrs 1D[1] : 1D
wattrs OID[0..1] : string

Comparam- BASE-COMPARAM wiranss HAMDLE[1] : ELEMENT-ID
watirs 10[1] - ID e
wattrs OID[D..1] : string
wirarse HANDLE[1] : ELEMENT-ID wirnpl-childs
walire PARAM-CLASE[] : string 1
watirs CPTYPE[1] : STANDARDISATION-LEVEL -+
watirs DISPLAY-LEVEL[0..1] : unsignedInt B 0.1
watirs CPUSAGE[1] : USAGE - HIERARCHY-ELEMENT

EINTwF (TN PR
Comparam:PROT-STACK

aattes ID[1]): 10 wodxinks

wattrs CID[0_.1] : string - |

atranss HANDLET] : ELEMENT-D | O usnrefn Cumpar‘am.w""m" REF

PDU-PROTOCOL-TYPE[1] - string —[PESCI0- 1] : DESCRIFTION

FHY SICAL-LINK-TYPE[1] : string aimpl-childe

0.1 wsnrefs asnrefs ‘
1
0.1
Comparam::COMPARAM-SPEC 1 wodsdinks
I~ — PROTQCDL

Figure 48 — UML representation of overriding of communication parameters (incomplete structure)

If 4 communication parameter value is overriddenxwithin the scope of a DIAG-LAYER, the changed
conmmunication parameter value is valid for all DIAG-SERVICEs that are available on this layer including
DIAG-SERVICEs that were inherited from the parent layer. It is also possible to override a COMPARAM value
for [a single DIAG-SERVICE. The scope of this change is restricted to this specific DIAG-SERVICE.
communication parameter values for a specific-DIAG-SERVICE are passed on implicitly by inherifance of the
DIAG-SERVICE they belong to. Therefore, they cannot be overridden within the scope of a diagfostic layer.
Only overriding the whole DIAG-SERVICE can change them. If a communication parameter value is
ovefridden in both the DIAG-SERVICE and the diagnostic layer, the DIAG-SERVICE-specific MPARAM
valye takes precedence over the layer-specific one, i.e. the communication parameter value fronp the DIAG-

SERVICE is used.

Ovdgrridden communication )parameter values on a FUNCTIONAL-GROUP level are not inherited to lower
laygrs (i.e. the inheritingbase variants). Base variants take their set of communication parameter values
directly from the protaCol and then override with locally defined values. Since a logical link alwdys includes

one|dedicated protocol, all multiple inheritance issues can unambiguously be resolved at runtime.

An pverview of the precedence rules for communication parameter values is shown in Table 3 — Precedence

rulep for communication parameters (from lower to higher precedence).
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Table 3 — Precedence rules for communication parameters

Location of value definition in ODX data model Type of value definition

COMPARAM and COMPLEX-COMPARAM (in COMPARAM- Default definition

SUBSET)

diagnostic layer [PROTOCOL] Override
Override

diagnostic layer [FUNCTIONAL-GROUP] (Attention: overwritten communication parameter values
Ion IiEJﬂC:I’IPNAL-GROUP level are not inherited to
lewertayersh

diagnostic Igyer [BASE-VARIANT] Override (PROTOCOL layer)

diagnostic Igyer [ECU-VARIANT] Override (PROTOCOL layer, BASE-VARIANT layer)

PHYSICAL-VEHICLE-LINK Override

LOGICAL-LINK Override

DIAG-SERVICE Override

In case a communication parameter value is overridden on the DIAG-SERVICE level, the D-server shall
ensure that] after a DIAG-SERVICE is completed, all communication parameters have the same values [that
they had bgfore its execution.

EXAMPLE Simplified inheritance example for simple communication parameters (COMPARAMSs only).

As shown |n Figure 49 — UML representation of inheritance>of communication parameters (examplg), a
PROTOCOL instance (PROT-A) references the PROT-STACK instance PS-B as the active PROT-STACK. As
a consequgnce, the valid set of communication parameters’ consists of A, B and C. Because COMPARAM A
value is ovgrridden within the protocol layer, the valid yalues in the scope of PROT-A are A=4, B=5 and C315.

CPSA L COMPARAM-SPRC BSA - PROT-STACK |

A=
— b=
T BEB:PROT-STACK E =7

=3

e,

o

=5

=158

-4 - DIAG-CORM EROT-A . PROTOCOL
=6 At
A
I
DC-B : DAG-COMM/ B~ VA BASE-YARL
=1 T q
NP ECUV-A : ECL-VARIANT [ 0B DAGCOMM |—— ECUVB - ECU-VARIANT
e b= Ty —
et =18 pez F=3
=

Figure 49 — UML representation of inheritance of communication parameters (example)

These values apply to all the DIAG-COMM that do not override a communication parameter value themselves.
The DIAG-SERVICE with the identifier DC-A in the PROTOCOL PROT-A shown in the example overrides the
COMPARAM B value. This is done within the data by a COMPARAM-REF element. The COMPARAM set for
this special DIAG-SERVICE results in [A=4, B=6, C=15].

The BASE-VARIANT instance BV-A overrides the COMPARAM B value. All other COMPARAM values are

derived from the protocol layer PROT-A. The COMPARAM set in the scope of BV-A is [A=4, B=7 C=15]. Two
DIAG-COMMs are available in this base variant layer. The DIAG-SERVICE DC-B defined within BV-A and the
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DIAG-SERVICE DC-A derived from the parent layer PROT-A. The COMPARAM set for DC-A at the base
variant level is [A=4, B=6, C=15] and COMPARAM set for DC-B is [A=1, B=7, C=15].

There are two instances of an ECU-VARIANT both inherited from BV-A. For ECUV-A the COMPARAM set is
[A=2, B=7, C=18]. There are three DIAG-SERVICEs available at ECUV-A. The inherited DC-A with [A=2, B=6,
C=18], the inherited DC-B with [A=1, B=7, C=18] and locally defined DC-E with [A=1, B=7, C=6]. Because the
COMPARAM E is not part of the current communication parameter set the COMPARAM-REF element at DC-
E that tries to override the COMPARAM E value exclusively for the DIAG-SERVICE has no affect and can be
ignored. The ECU-VARIANT instance ECU-B applies the COMPARAM values [A=3, B=7, C=15]. E is ignored
because it is not part of the active PROT-STACK. The available DIAG-SERVICEs are the value inherited DC-
A with [A=3, B=6, C=15] and the locally defined DC-B which overrides the DC-B defined at the layer above.
Thel COMPARAM set for DC-B in the scope of ECUV-B is [A=2, B=7, C=15]. There is no other wdy around to
chapge a COMPARAM value which is already overridden at the DIAG-SERVICE in a parent‘lgyer than to
ovefride the DIAG-SERVICE as a whole.

7.3.6 Datastream

7.3.p.1 Overview

Thig subclause (7.3.5) deals with the main topic of ODX. It specifies the diagnostic communication between a
tester and an ECU. The communication process consists of two parts:

— |request, and

— |response.

NOTE 1 ODX only describes the PDU but not the headersand’ checksum of the message. The service id¢ntifier is part
of the PDU.

Figdre 50 — Datastream example shows a requést message sent by the tester to the ECU, e.g. |if the tester
warlts to read or to write data. Normally, the ECU replies with a response message that contains the read data
or the information about success of the writing operation. Figure 50 shows a simple communication between a
tester and an ECU. The tester requests.three bytes of data, which should be read starting at the memory
address 0x204813 in the ECU's memory. The request message consists of three parameters: $ID (service
idenjtifier), Address and Size and has the length of 5 bytes. The tester receives 4 bytes as the response to its
requiest, which represent two parameters: SID and the requested three-byte value.

SiD Address Size

. ; ?7 23h | 20n | 48h | 13n | o3n % s

Request: read three bytes starting at

o > memory address 204813h £l wl
\'l*'\."— .. SID Requested three bytes R d
Q\E_EI (s - ‘\ & L 4 i

63h 00h 46h FBh Edu

Response: the requested three bytes

Figure 50 — Datastream example

NOTE 2 The memory addresses in ODX (type hexBinary) are mapped to A_UINT32 value in ISO 22900-3. As a result
of that circumstance only memory address information up to 4 bytes length can be used.

Figure 51 — UML representation of datastream shows the overview of the packages described in this
subclause. Service, Response, Request and Parameters are already mentioned above. Another possibility to
communicate with an ECU consists in using diagnostic jobs. They can be seen as complex services and, in
fact, they are based on them. A job uses one or more services for communication and is useful for performing
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of more complex tasks than simple services can offer. Thus, DIAG-COMMs are two diagnostic communication
primitives (DIAG-COMMSs) used to communicate with an ECU. They are the two implementing peculiarities of
the abstract class DIAG-COMM, which combines the common characteristics of jobs and services, described
in the package DiagComm.

i ——— o ————————— i ———— —

Figure 51 — UML representation of datastream

7.3.5.2 Diagnostic communication

A diagnostic communication (DIAG-COMM) provides_common characteristics of diagnostic services (DIAG-
SERVICEs] and jobs (SINGLE-ECU-JOBs). It defines.a’communication process between a tester and an ECU
(or a group of ECUs) in order to enquire diaghostic information from the ECUs or/and to modify their
behaviour fpr diagnostic purposes.
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See Figure 52 — UML representation of diagnostic communication.
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EMABLED-AUDIENCEdfink s DI SABLED- ALDIENCE aulling »
DOR)
— lL"u.lL.:ymS‘.lLL:.lru. Pml
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satirs 1S5-DEVELOPMENTI0..1] - boolsan = e
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1 0.1
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"3tr» 1D{1] : 1D
0.1 wattre CID{0.. 1] : sring
————— _ Jetranss HANDLE]1] : ELEMENT-ID
. < uatir» SEMANTICI0 1] : string iy
e G-CLASS-TYPE watirs NAGNOSTIC-CLASS[D. 1] : DIAG-CLASS-TYPE T
S TARTCOMM uattre IS-MANDATORYID..1] - boclean = Galse FUNCT-CLASS REF
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kenttre SI0._1] - string petrans = HANDLE] 1] - ELEMENT-ID
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ADDRESSING wimpi-childs wimpl-Siey
FUNCTIONAL
IPHYSICAL
FUNCTIONAL-OR-PHYSICAL
T o :'r:m — ok SINGLE-ECU-JOB AdmirOata ADMIN-DATA ||
puatrs |S-CC 1] boclean = talse |
pratrs |S-MULTIPLE[D. 1] - bockean = false NGUAGELD 1] language
featrs ADDRESSINGI0_ 1] : ADDRESSING = PHYSICAL
leatrs TRANSMISSION-AMODED. 1] - TRANS-MODE A SENELAND-RECENVE

Figure 52— UML representation of diagnostic communication

In addition to the standard-members ID, HANDLE, ADMIN-DATA and SDGs, the members listed below are
avallable for the characterization of a DIAG-COMM (a service or a job).

— |AUDIENCE defines the target group or groups of users the DIAG-COMM is available for. For fore details
see 7.1.2.2,

— |IS-MANDATORY indicates whether the DIAG-COMM can be eliminated in lower diagnostic layers by
using?NOT-INHERITED-DIAG-COMM. The value “true” means that the DIAG-COMM shall not be
eliminated. By default each DIAG-COMM can be eliminated (IS-MANDATORY = “false”).

— IS-FINAL indicates whether the DIAG-COMM can be overridden in lower diagnostic layers by declaring a
DIAG-COMM with the same SHORT-NAME. The value “true” means that the DIAG-COMM shall not be
overridden. By default each DIAG-COMM can be overridden (IS-FINAL = “false”).

© 1SO 2008 — Al rights reserved 57


https://standardsiso.com/api/?name=f9b8761ec37f6a1f8e205bd0f50dbae5

ISO 22901-1:2008(E)

Some services or jobs can only be used as part of other jobs and it does not make sense to use them
separately. IS-EXECUTABLE?) can be used in this case to tell the tool to hide this DIAG-COMM by setting IS-
EXECUTABLE to “false”. The default value of this attribute is “true”.

Via RELATED-DIAG-COMM-REF, it is possible to reference one or more DIAG-COMMs that are in
relationship with this DIAG-COMM. It is merely used for information purposes. RELATION-TYPE indicates the

user-specifi

c type of the relation (e.g. INPUT, OUTPUT, SESSION or SECURITY).

The DIAGNOSTIC-CLASS attribute denotes the purpose of the DIAG-COMM and may be used by the run
time system or other jobs for functional identification of a service or a job, e.g. to start the communication with
an ECU a service with DIAGNOSTIC-CLASS=“STARTCOMM” is used. Possible values for this attribute are:

STARTCOI
MESSAGE
time per la
(see Table

The memb
Table A.1 -

Each servic
referencing
classes but
them accor

PROTOCO
information
protocol is

To enable
PROTOCO
ECU. Such

g

!-

7.3.5.3

Figure 53 —

M, STOPCOMM, VARIANTIDENTIFICATION, DYN-DEF-MESSAGE, READ-DYN-D
and CLEAR-DYN-DEF-MESSAGE. STARTCOMM and STOPCOMM shall not exist more _than
er. They do not have to be present, if the ECU does not need an explicit initialisation mess
A\.9 — Enumeration “DIAG-CLASS-TYPE”).

br SEMANTIC is used for classifying of DIAG-COMMs. The pre-defined values.can be foun
- SEMANTIC at DIAG-COMM.

e or job can be assigned to a functional class using certain criteria. The-assignment takes plac
the class with FUNCT-CLASS-REF. A service or a job may be assigned’to one or more functi
also to no class. Such grouping of DIAG-COMM instances can becused by the application to
jing to the defined criteria.

| -SNREF at DIAG-COMM is used to determine the protecol the DIAG-COMM is valid for.
is given by referencing an arbitrary number of PROTOCOL instances via SHORT-NAME.
Feferenced all protocols in the transitive closure are supported. For DIAG-COMMs defined i

he reuse of one ECU-SHARED-DATA instance forvarious ECUs with different protocols suppd

| -SNREF inside ECU-SHARED-DATA may refer to a protocol outside the transitive closure o
a reference is allowed inside ECU-SHARED=DATA and will be ignored by the D-server.

ervice

- UML representation of service defines a diagnostic services (DIAG-SERVICEs) d

communic

information|from the ECUs or/and to-moadify their behaviour for diagnostic purposes. The tester initialise
service by sending a request message. REQUEST-REF is used to reference an appropriate request ol
that describjes the structure of the.request message. If no error occurs, the ECU replies by sending a pos

response

describes the structure of the response message. In case of an error the tester receives one or more neg4
response messages. Thedescription of them is done by NEG-RESPONSEs, which are referenced by N
RESPONSIE-REFs fromthe DIAG-SERVICE.

A DIAG-SERVICE;neither containing a POS-RESPONSE-REF nor a REQUEST-REF is not valid.

!

ECU-SHARED-DATA layer, it makes sense to define, under which protocol the DIAG-COMM can be exec
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rted,
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ion process between a testeriand an ECU or a group of ECUs in order to enquire diagngstic

essage. POS-RESPONSE-REF is used to reference the corresponding response object

bS a
ject
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that
tive
EG-

3) A D-server will deny a client application to execute a DIAG-COMM or any DIAG-COMM used by a TABLE-ROW as
runtime request parameter if the attribute IS-EXECUTABLE is set to ‘false’. Within a Java job’s source code, the value of

the IS-EXEC
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UTABLE attribute is ignored.
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Figure 53 — UML representation of service

IAG-SERVICE inherits all the members defined within the DIAG-COMM class. In addition, th
YCLIC and IS-MULTIPLE belong to a DIAG-SERVICE and it refers to related services, to a
psitive and negative responses.

YCLIC indicates whether the service is used to request data that is sent repeatedly. For exan
request the machine speed that is to be sent-at intervals of one second. The ECU replies

bd. The default value of this member is “false” which indicates that no cyclic responses are to b
periodic flag shall not be combined with DIAGNOSTIC-CLASS='"VARIANTIDENTIFICATIOI
VM.

L TIPLE is to be set to “true”.“By default only a single response message is expected. As a s
es a timeout parameter. Use case for IS-MULTIPLE is handling protocols where e.g. DTCs
multiple responses. In_that case an MCDResult should contain multiple MCDResponse Of
C| Diagnostic Server;,

responding to the~optional attribute TRANSMISSION-MODE the D-server will handle the
bral ways. Possible values are as described below.

SEND-ONLY: The D-server sends a request message and will not expect any kind o
Neitherpositive nor negative response. The classic use case is bus simulation.

e members
equest and

ple a tester
on such a
al machine
e expected.
N' of DIAG-

is case IS-
op criterion
are split up
jects in the

Service in

f response.

RECEIVE_-ONLY The D_server will not send a roqnnef message, but shall listen for one of th

referenced

positive responses. The classic use case is for listening to onboard messages.

SEND-AND-RECEIVE:  This is the regular diagnostic service. The D-server sends a reque
and will listen for one of the referenced positive responses.

SEND-OR-RECEIVE: This value is a place holder. It can be changed to another transmission

st message

mode value

during runtime before the DIAG-COMM is executed. Otherwise the DIAG-COMM will be executed in

SEND-AND-RECEIVE transmission mode as default. Therefore DIAG-COMM of this type shal
like a DIAG-COMM specified as SEND-AND-RECEIVE including request and response. The
case is for response-on-event handling.
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As mentioned above, REQUEST-REF is used to reference the appropriate request while POS-RESPONSE-
REFs reference the proper positive responses. NEG-RESPONSE-REFs reference negative responses that
may be returned if an error occurs. It is possible to define more than one positive or negative response for one
service. The D-server shall set up a table with expected responses that is passed down to the D-PDU API.
The information in this table is e.g. built from information retrieved from CODED-CONST and MATCHING-
REQUEST parameters. For details, see the D-PDU API specification.

If inherited GLOBAL-NEG-RESPONSES and locally defined GLOBAL-NEG-RESPONSES are both valid in a
specific location, the locally defined GLOBAL-NEG-RESPONSEs are evaluated before the inherited ones. In
case of multiple inheritance the GLOBAL-NEG-RESPONSESs are evaluated in the alphabetical order of the
SHORT-NAME of the DIAG-LAYER they have been inherited from.

If the POS-
can chooss

BIT-MASK
referenced

by the POS

not a sub-e

EXAMPLE
be suppress

<DIAG-COMMS>
<DIAG-SERYVY]
<SHORT-N;
<AUDIENC
<REQUEST
<POS-RES
<POS-R|
</POS-RE|
<POS-RES
<BIT-M|
<CODED
</POS-RE
</DIAG-SER
</DIAG-COMMS
<REQUESTS>
<REQUES
<SH

<Pj

hNVE>ExampleService</SHORT-NAME>

£/ >

FREF ID-REF="ExampleRequestID"/>
PONSE-REFS>

ESPONSE-REF ID-REF="ExampleResponseID"/>
FPONSE-REFS>

PONSE-SUPPRESSABLE>

RSK>80</BIT-MASK>

EPONSE-SUPPRESSABLE>
VICE>

ID="ExampleRequestID">
ORT-NAME>ExampleRequestx/SHORT-NAME>
RAMS>

<PARAM xsi:typés”CODED-CONST">
<SHORT=NAME>SIDParam</SHORT-NAME>
<CODED-VALUE>15</CODED-VALUE>

<BIT-LENGTH>8</BIT-LENGTH>

</DIAG-CODED-TYPE>

[CE ID="ExampleServiceID" ADDRESSING="FUNCTIONAL-OR-PHYSICAL">

-CONST-SNREF SHORT-NAME="ParamOfSubFunetion" />

<BIAG-CODED-TYPE BASE-DATA-TYPE="A_UINT32"

RESPONSE-SUPPRESSABLE element is defined at a DIAG-SERVICE, it means the appliegtion
whether it expects a positive response or not. If the application wants no positive response| the
bf POS-RESPONSE-SUPPRESSABLE is applied with an OR-semantic to the internal value of the
ICODED-CONST, VALUE, TABLE-KEY or PHYS-CONST parameter of the parameter referenced
b-RESPONSE-SUPPRESSABLE element. If the element POS-RESPONSE-SUPPRESSABLE is
ement of a DIAG-SERVICE it means the service is handled as usual.

Diagnostic service with a POS-RESPONSE-SUPPRESSABLE element. If-the’ positive response sHould
bd the following would happen: the BIT-MASK 0x80 is applied with an OR operation to the sub-function 18
(0x12), which results in 92hex being sent instead of 0x12 as subfunction.

xsi:type="STANDARD-LENGTH-TYPE">

</PARAM>

<PARAM xsi:type="CODED-CONST">

<SHORT-NAME>ParamOfSubFunction</SHORT-NAME>

<CODED-VALUE>18</CODED-VALUE>

<DIAG-CODED-TYPE BASE-DATA-TYPE="A_UINT32"

<BIT-LENGTH>8</BIT-LENGTH>
</DIAG-CODED-TYPE>

</PARAM>

</PARAMS>

</REQUEST>

</REQUESTS>
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ADDRESSING is used to define the addressing mode used by the DIAG-SERVICE. The valid values are
FUNCTIONAL, PHYSICAL or FUNCTIONAL-OR-PHYSICAL whereby the default value is PHYSICAL.
FUNCTIONAL means the DIAG-COMM will be executed using a functional address. In the case of PHYSICAL
only an individual ECU can be addressed using its physical address. Finally, FUNCTIONAL-OR-PHYSICAL is
used when both modes are supported.

The functional address is only be used in the Level of the FUNCTIONAL-GROUP layer. When communicating
functional, it is possible to open a logical link to a functional group. Now, the functionally executed service is
used as defined at this FUNCTIONAL-GROUP. However, the service could be overridden on BASE-VARIANT
level. The meaning of the DIAG-SERVICE overriding with respect to the functional addressing is described in
Table 4 — Overriding of functional services.

Table 4 — Overriding of functional services

FUNCTIONAL- BASE-VARIANT Semantics
GROUP ADDRESS ADDRESS
Response message is only overridden for the functional case.|The service
FUINCTIONAL FUNCTIONAL shall not be offered as an executable service on the BASE-YARIANT or
ECU-VARIANT level. An overridden request message is ignored
FUNCTIONAL-OR- Response message overrides faor “fuhctional and physical [addressing.
FUINCTIONAL PHYSICAL Request only overrides for physical"addressing. On BASE-VARIANT or ECU-
VARIANT level the service cantonly be executed physically.
Response message overrides for physical addressing only. For functional
addressing, the response of the functional group is used. Request only
FUNCTIONAL PHYSICAL overrides for physical~addressing. On BASE-VARIANT or EQU-VARIANT
level the service carponly be executed physically.
AR _nr. |Response message overrides for functional and physical |addressing.
E: «S:IEXII:IAL OR Eﬁﬁgl-gg[ml' OR Request only:everrides for physical addressing. On BASE-VARIANT or ECU-
VARIANT (evel the service can only be executed physically.
Response message overrides for physical addressing only. For functional
FUNCTIONAL-OR- PHYSICAL addressing, the response of the functional group is used. Request only
PHYSICAL overrides for physical addressing. On BASE-VARIANT or ECU-VARIANT
level the service can only be executed physically.

A diagnostic service can redefine one ore more communication parameters by referencing
MIPARAM. A COMPARAM-REF contains a reference to a COMPARAM defined in a COMPA
a new VALUE for-this parameter. In addition, there is a possibility to add a description

CcoO
and

redgfinition by means-of DESC.

Use

7.3.

Ar

b.4

an existing
RAM-SPEC
to such a

of Base-Variant overridden response messages can only be used after base variants have beg¢n identified.

Parameter

psponse or a request consists of one or more parameters (PARAMs). There are sever

| types of

parameters:

VALUE;

RESERVED;

CODED-CONST;

PHYS-CONST;

LENGTH-KEY;
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MATCHING-REQUEST-PARAM;

TABLE-KEY;

TABLE-STRUCT;

TABLE-ENTRY;

— DYNAMIC;

— SYSTEM:;

— NRC-QONST.

All of them can be used directly or indirectly in a response and in a request, except that MATCHING-
REQUEST{PARAM, DYNAMIC and NRC-CONST may only be used in a response.

Matching of result parameters can be done in one of the following ways:

a) MATCHING-REQUEST-PARAM (repetition of data from request);

b) CODED-CONST (matching with fixed coded-value);

c) NRC-JONST (matching with one of the fixed coded-values);

d) PHYS-CONST (matching with fixed physical value).
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See Figure 54 — UML representation of parameter.
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Figure 54 — UML representation of parameter

A VALUE parameter is a frequently used parameter type. It references a DOP, which converts|a concrete
valye from coded into physical representation and vice versa. The member PHYSICAL-DEFAULT-VALUE can
be used by this parameter to define the default valie to he sent to the FCU in case of a request, if the
user/application specifies no value. In a response message PHYSICAL-DEFAULT-VALUE is used for
verification of the received value. In this case, the received coded value shall be converted into the physical
representation. After that the specified and the received values can be compared.

A parameter of type RESERVED is used when the parameter should be ignored by the D-server. Such
parameters are not interpreted and are not shown on the user's display. If the last or the first parameter of the
PDU (request or response) should not be interpreted, it shall not be omitted. It shall be defined in the ODX
instance as RESERVED in order to compute the PDU length and to compare it with the length of the received
PDU in case of a response. Every bit in a request covered by a RESERVED parameter shall be filled with 0.

CODED-CONST parameters are used in a request, if the user shall not change its value. For example, the
service identifier is always fixed. In this case DIAG-CODED-TYPE provides information how to put the given
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value into the PDU. In a response it can be used for verification of the received value without converting it into
the physical representation. If a physical value is required for this parameter, a COMPU-METHOD of
CATEGORY = IDENTICAL is assumed (see 7.3.6.6.2).

PHYS-CONST is an alternative for CODED-CONST with the difference that the value is given in the physical
representation. In a request it shall be converted into the coded value using the referenced DATA-OBJECT-
PROP. In the response, the received coded value shall be converted into the physical representation. After
that the specified and the calculated values can be compared.

NRC-CONST is used only in negative responses (see also Figure 57 — UML representation of Response). It
describes a set of negative response codes as coded values. The response shall contain one of the given
coded valugs in the encoding defined by the DIAG-CODED-TYPE. It differs from a CODED-CONST gnly in
that it descfibes a set of values and shall not be used in a REQUEST or in a POS-RESPONSE. Thevalues
are used i matching a negative response. For example you might define a VALUE parameter that us¢s a
TEXTTABLE COMPU-METHOD to map all possible negative response codes to descriptive."texts.| An
additional NRC-CONST parameter can make the NEG-RESPONSE match if one of a specificrstubset of these
codes is adtually returned. The NRC-CONST is located at the same PDU position as the MALUE parameter.
As a VALUE parameter is never used to match a RESPONSE, the parameter((and its associated
TEXTTABLE) does not suffice to select the response.

In some cages the parameter's length can be defined by another one in the same. message. For this purq
the type LENGTH-KEY exists. Such a parameter has the member ID and is referenced by the DIAG-COD

ose
ED-

TYPE of th
parameter.
this LENG]
RESPONS

The verificgtion can also take place by matching the received value with a value in the request message u

MATCHING
position ang
zero at the
comparison
request PD
PARAM mg
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data by da
TABLE-RO
wrapper (0
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With some
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DATA-OBJECT-PROP used by the parameter, whose length is.determined by the LENGTH-
The LENGTH-KEY parameter and the parameter using the-BATA-OBJECT-PROP that refer
[H-KEY parameter should be defined within the same_wrapper (STRUCTURE, ENV-DA
E or REQUEST). 7.4.8 gives an example for use of LENGTH-KEY parameters.

-REQUEST-PARAM. REQUEST-BYTE-POS and BYTE-LENGTH are used then to define
the length of the value within the request PDUZThe counting of REQUEST-BYTE-POS starts
first byte of the PDU. In this case the request PDU shall be stored by the D-server for
. Furthermore, the received value can*be compared only with byte-aligned values within
) because no bit wise value extraction-takes place from the request PDU. MATCHING-REQUE
y only be used in a response.

ters of types TABLE-KEY, TABLE-STRUCT and TABLE-ENTRY are used for reading and wr|
a identifiers. Parameter type* TABLE-ENTRY can only exist at a STRUCTURE referenceg
V. TABLE-KEY and TABLE-STRUCT parameters should only be used within the same PARA
a STRUCTURE, an( ENV-DATA, a RESPONSE or a REQUEST). For more information

protocols (e.gnISO 14230 or ISO 14229-1) it is possible to dynamically define data records at
contain values from other records identified by a local identifier, a common identifier or an add

memory, etc. A DYNAMIC parameter is used in this case to indicate the D-server that
was défined dynamically. If the D-server detects a DYNAMIC parameter, it shall interpret

parameter

DYNAMIC ;Parameters.

pccording to the information stored in the memory. See 7.4.2 to get an example for us
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The parameter of type SYSTEM is used to cause the D-server to calculate a value that depends on the run
time information (e.g. the current system time) or on the special D-server information (e.g. the tester ID). The
member SYSPARAM defines this value type. All SYSPARAMS listed below shall be supported by any D-
server. This value set of SYSPARAM is extendable. If a user-defined SYSPARAM is used, which is not
supported by the D-server, an error shall be reported. The value received by the D-server is a physical value
and shall be coded using the referenced DOP. Within a response the handling of parameters of type SYSTEM
is similar to the handling of parameters of type VALUE.
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Table 5 — Coding of system parameter specifies the data types and coding which applies for SYSPARAMSs.

Table 5 — Coding of system parameter

SYSPARAM | data type (physical) coding example
TIMEZONE A_INT32 Count of minutes to UTC +60 (Berlin)
YEAR A_UINT32 YYYY 2008
MONTH A_UINT32 MM 03 (march)
DA A_LUNT32 DD 01 (first day-of month)
HOUR A_UINT32 hh 22 (10 pm)
MINUTE A_UINT32 mm 00 (full hour)
SECOND A_UINT32 ss 00 (full minute)
TE$TERID A_BYTEFIELD "00E056"
USERID A_BYTEFIELD "043FF0"
CENTURY A_UINT32 cC 20 (in year 2008)
WHEK A_UINT32 04 (Fourth week of the|year)
TIMESTAMP  |A_BYTEFIELD IS?&STS?B%?%?@S eéh"%"ﬁiﬁ‘é%”;f sabit. Joeriliacncts SRLLL,
Integer (most significant byte first)

BYTE- and BIT-POSITION specify the start position of\the parameter in the PDU, where the counting starts
withl zero. This information is used for assembling of-the request message and for extraction of th¢ parameter
from the response PDU. Sometimes, the position“of a parameter cannot be determined until runfime, so the
BYTE- and the BIT-POSITION shall be omitted in the ODX instance. The parameter starts then| at the byte
edgp next to the end of the last parameter. The D-server shall pack all PARAMs without a BYTE-POSITION in
the |exact order in which they are specified within the ODX file. The same applies to data extraction: All
unppsitioned parameters are extracted jin the order in which they are specified in ODX. If the unpositioned
parameters follows a complex DOP .(see 7.3.6), e.g. STRUCTURE, it follows behind the total|size of the
conplex DOP (e.g. given by thé&:flongest” parameter in any order or by BYTE-SIZE). A PARAM which is
referenced by another PARAM'(e'.g. LENGTH-KEY and TABLE-KEY) shall be specified before the|referencing
PARAM (in order of appearance in the XML document) or shall be positioned.

Forjmore informationabout data extraction see 7.3.6.2. BIT-POSITION shall not have a value greater than 7.

A |data object/of DIAG-CODED-TYPE A_BYTEFIELD, A_ASCIISTRING, A_UTF8STRING, and
A_UNICODE2STRING as well as complex data objects shall cover whole bytes, i.e. the bit positjon shall be
zerg and thé\length shall be a multiple of 8 (16 in case of A_UNICODE2STRING). This is valid even if the bit-
length of(the data object is dynamically defined by MIN-MAX-LENGTH type, LEADING-LENGTH-INFO or
PARAM-LENGTH-INFO-TYPE.

Information about the content of a parameter is defined by the member SEMANTIC. The values are listed in
Table A.2 — SEMANTIC at PARAM. The list can also be extended if needed. This member can be used by
the application to handle the parameter in a specific way or for searching and sorting purposes.

7.3.5.5 Request

The request message (REQUEST) is an integral part of each diagnostic service. It is sent by the tester to an
ECU or a group of ECUs in order to get some diagnostic data or to adjust the ECU's settings. Figure 55 —
UML representation of request describes the structure of such a request message. It consists of one or more
request parameters (PARAMs) that define the content of the message. The ECU interprets these parameters
and replies to the tester by sending a response message, which consists of response parameters in an
analogous manner.
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Figure 55 — UML representation of request?)

Each requgst owns the member ID that unambiguously identifies the request. One or more PARAM objects
give the cgntent of the request message. The PARAMs shall not overlap in the request byte strean. In
general, alll bytes andbits of the request byte stream should be covered by at least one of the reqpest
parameters| Be aware‘that the payload of the request is initialized by bit value 0. In consequence, all gags of
the request|that are-not explicitly defined by parameters remain unchanged (with the bit value 0).

Generally spéaking, the request message is assembled as follows. Firstly, each parameter is converted tp its
coded repr: for i : i iff = BIT-
POSITION. Bytes are counted from zero starting with the first byte of the message, i.e. byte 0 is the first byte
after the message header. Bits are counted from zero starting with the least significant bit (LSB). If the BIT-
POSITION is omitted, the coding starts at the bit position 0 of the specified byte.

EXAMPLE ReadDataByAddress request message defined in Keyword Protocol 2000:

<REQUEST ID = "REQ_ReadDataByAddress">
<SHORT-NAME>REQ_ReadDataByAddress</SHORT-NAME>
<LONG-NAME>Read Data By Address Request</LONG-NAME>

4) The order of PARAMs inside the wrapper is globally significant regardless of the PARAM class.
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<PARAMS>

<PARAM SEMANTIC "SERVICE-ID" xsi:type "CODED-CONST">

<SHORT-NAME>ServiceId</SHORT-NAME>
<BYTE-POSITION>0</BYTE-POSITION>
<CODED-VALUE>35</CODED-VALUE>

<DIAG-CODED-TYPE BASE-DATA-TYPE "A_UINT32" xsi:type " STANDARD-LENGTH-TYPE" >

<BIT-LENGTH>8</BIT-LENGTH>
</DIAG-CODED-TYPE>
</PARAM>

<PARAM xsi:type "VALUE">

<SHORT-NAME>Address</SHORT-NAME>

1:2008(E)

<LONG-NAME>Address in the ECU memory</LONG-NAME>
<BYTE-POSITION>1</BYTE-POSITION>
<BIT-POSITION>0</BIT-POSITION>

<DOP-REF ID-REF "DOP_3ByteIdentical"/>

</PARAM>

<PARAM xsi:type "VALUE">

<SHORT-NAME>Size</SHORT-NAME>

<LONG-NAME>Size of the value</LONG-NAME>
<BYTE-POSITION>4</BYTE-POSITION>
<PHYSICAL-DEFAULT-VALUE>1</PHYSICAL-DEFAULT-VALUE>

<DOP-REF ID-REF = "DOP_lByteIdentical"/>
</PARAM>
/ PARAMS>

DUEST>

is example, the first PARAM (the service ID) has.a constant internal value and cannot be moq
. The user/application shall specify the second;PARAM because neither a constant nor a def
n, while the third PARAM can be specified, otherwise the default value “1” is used. The secon
dress”) references the DOP with ID = “DOP_3Byteldentical”, while the third one (“Size”) ref
P with ID=“DOP_1Byteldentical”’. Both-DOPs convert the physical values given by the user/af
Hefault value into their coded representation.

b.6 Response

sponse message (RESRONSE) is the ECU's part of a diagnostic service. It is returned by
onse to a tester's request message. Figure 56 — UML representation of response describg
bPONSE of such a.response message. Three types of responses are defined in ODX: positi
global negative responses. Normally a positive response message (POS-RESPONSE) is sent
exceptional situation occurs within the ECU, a negative response message can be sent back.

ative responses might be defined specific to a service or to a diagnostic layer instance. In th

lified by the
hult value is
| parameter
brences the
plication or

the ECU in
s the class
e, negative
by an ECU.

e first case

negatiVe“response shall be defined by referencing a NEG-RESPONSE from the servic

via NEG-

BPONSE-REF. In the second case, a global negative response (GLOBAL-NEG-RESPONSE) shall be
hed) This response shall automatically be used by a D-server if no negative response, referepced by the

actuar service, maiches.
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Figure 56 — UML representation of response®)

All types of| responses have the same structure.(A response is identified by the ID attribute and consisis of
several response parameters (PARAMSs) that represent all data to be extracted from the response messagg.

The interpregtation of the response consists of the interpretation of the parameters defined by the RESPOINSE
object. See(7.3.5.4 for more information about the parameters.

EXAMPLE ReadDataByAddress_ response message defined in Keyword Protocol 2000:

<POS-RESPONSE ID = "RESP_ReadDataByAddress">
<SHORT-NRME>RESP_ReadDataByAddress</SHORT-NAME>
<LONG-NAME>Read Data'\Bw.*Address Response</LONG-NAME>
<PARAMS>
<PARPM SEMANTIC = "SERVICE-ID" xsi:type = "CODED-CONST">

SHORT-NAME>RDBA< /SHORT-NAME>

LONG-NAME>read Data By Address</LONG-NAME>

<BYTE-POSITION>0</BYTE-POSITION>
<CODED-VALUE>99</CODED-VALUE>
<DIAG-CODED-TYPE BASE-DATA-TYPE = "A_UINT32" xsi:type = "STANDARD-LENGTH-TYPE">
<BIT-LENGTH>8</BIT-LENGTH>
</DIAG-CODED-TYPE>
</PARAM>
<PARAM SEMANTIC = "DATA" xsi:type = "VALUE">
<SHORT-NAME>ReadData</SHORT-NAME>
<LONG-NAME>Read data</LONG-NAME>

5) The order of PARAMs inside the wrapper is globally significant regardless of the PARAM class.
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<BYTE-POSITION>1</BYTE-POSITION>
<DOP-REF ID-REF = "DOP-ByteArray"/>
</PARAM>
</PARAMS>
S-RESPONSE>

-1:2008(E)

In the above example, the first PARAM is the service identifier. Its value shall match the value given by
CODED-VALUE and DIAG-CODED-TYPE. The second PARAM references a DOP with ID= “DOP-ByteArray”,
which interprets the received byte array.
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67 Single ECU job

ices (DIAG-SERVICE, see above). They are seen as complex services that are not provided
FCU, but shall be implemented manually on top of the ECU’s native services. Jobs'solely intef
brver. They have no means to communicate directly with e.g. a diagnostic application or a ug
nteraction. Thus, they are macros for recurring complex tasks (e.g. reading of diagnostic trg
the corresponding environment data, seed&key algorithms or ECU memuory programming). J
b used to define complete diagnostic test sequences.

D-server supports two kinds of jobs, which are modelled separately’within ODX. One kind of |
5 o services of one and only one dedicated ECU (SINGLE-ECU-JOB). These jobs are explg
clause and illustrated in Figure 57 — UML representation ¢f job (SINGLE-ECU-JOB). The §
in the other kind (MULTIPLE-ECU-JOB, see 7.3.11) span-multiple ECUs and are explained in
Clause, because they cannot be assigned to one DIAG-EAYER alone.

Drawing: Job
Package: Datastream::Job

winterfaces
Servica: OUT-PARAM-IH

\
]

\

5 (SINGLE-ECU-JOBSs) are a second kind of diagnostic communication primitive (DIAG-COMM) next to

natively by
act with the
er interface
uble codes
obs are not

ob contains
ined in this
ervice calls
a separate

—J

A
OUTPUT-PARANI

winterfaces
Service: IN-PARAM-IF
™ wattrs ID[1] - 1D
\ wattrs QID[0. 1] : string
\ «  |etranss HANDLE[1] : ELEMENT-ID
\ 0.1 {ordered} [+attrs SEMANTIC[D..1] ! sfing
11 SINGLE-ECU-JOB
<
0.1
{ordered} ‘1
INPUT-PARAM 0.1 1 04
wattrs OIDD..1] : stringl
wiranss HAMOLE[ 1)~ ELEMENT-ID {ordered}
watire SEMANTICION]] : string
PHYSICAL-DEFAULT-VALUE[D. 1] : string i B
atransy HANDLE[1] : ELEMENT-ID
PROG-CODE woddinks
CODE-FILE[1] : string
|ENCRYPTION[O_.1] : string _
SYNTAX[1] : string wodxlinks
BEVISIONIT] - siring
ENTRYPOINT[O. 1] : string | ™
™ Y
LIBRARY . ~.
wattrs 10[1] : 1D \\
«attrs OID[0..1] ; string
utrans: HANDLE[1] : ELEMENT-ID ., . - ,
CODE-FILE[1] ® string X woddinks SYNTAX ="JAVA' | 'CLASS' | JAR! 1 1
ENCRYPTIOND..1] : string
SYNTAX[1] : string

REVISIOM[1] : string DataParameter:: DOP-BASE
ENTRYPOINT[0. 1] - string

wattes ID[1] @ 1D
wattrs OID[0..1] : string
wtranss HANMDLE[1] : ELEMENT-ID

AT TR

Figure 57 — UML representation of job (SINGLE-ECU-JOB)
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A SINGLE-ECU-JOB is derived from DIAG-COMM, the generic class for all diagnostic communication

primitives. In analogy to a DIAG-SERVICE, a SINGLE-ECU-JOB has input and output data, which

are

modelled as a set of input parameters (INPUT-PARAM) and output parameters (OUTPUT-PARAM). In case of

errors, a set of negative output parameters (NEG-OUTPUT-PARAM) may be returned by the job instead
set of regular output parameters.

of a

Job INPUT- and OUTPUT PARAMs have references to a DOP-BASE. However DOPs are applied differently

from services: The conversion method is ignored, meaning an input parameter is passed to the job as-is

and

always as a physical value. PHYSICAL-DEFAULT-VALUE shall only be used, if INPUT-PARAM references a

DATA-OBJECT-PROP. Output parameters are returned by the job as physical values. The physical va
returned by the job shall comply with the PHYSICAL-TYPE specification of the associated DOP-BASE.

lues

Special cades are input parameters that have a TEXTTABLE defined as COMPU-METHOD (see 7.3:6:
Here, the valid texts of the TEXTTABLE can be listed within an application. Upon selection, the correspon
text (the phyysical value) is passed to the job. Hence, the COMPU-METHOD is only used for comfort reas
not for actual conversion of the input parameter from a physical into a coded type. Consequently, the DI
CODED-TY|PE of the DOP associated by a job parameter (regardless of whether it is an INRUT- or OUTH
PARAM) is lignored.

The reasong for this solution are as follows:

a) the joh parameter specification can reuse DOPs of contained servicesyin cases where the ser
paramgters are part of the job’s input or output as well;

b) the D-gerver does not support conversion of input- and output parameters of jobs.
The SEMAINTIC attribute’s value domain of the INPUT-PARAM and OUTPUT-PARAM is defined in analog
that of PARAMS.

The core aspect of a job is the program code (PROG:CODE). A PROG-CODE instance contains all
needed to feference a specific piece of code that is_to' be executed as the job. Within the PROG-C(
instance, a freference to the file containing the code is.specified (CODE-FILE). The syntax of the code is g
in SYNTAX (either JAVA for Java source code, ©f " CLASS for Java byte code or JAR for .jar-files) and
code revisign number in REVISION. As an option; an encryption algorithm may be specified in ENCRYPT]
as well as gn ENTRYPOINT into a binary code-or .jar-file.

It is recommended that within one job®) the contained PROG-CODE elements are disjoint regarding
value for the SYNTAX attribute. JAVA,)CLASS and JAR shall exclude each other.

ing of a java job used in PROG-CODE there are some guidelines to be observed. To assurg
unambiguoysness of the name of the used java classes the namespace of java package will be used.
package stiuctures are supplier specific and may start for example with company's internet domain.

The following rules exist for the different SYNTAX values:

— in the ¢ase of SYNTAX = “JAVA”, the CODE-FILE value shall be specified using the slash characte

5.7).
ding
ons
AG-
UT-

vice

y to

Hata
DDE
ven

the
ION

heir

the
The

packade separator (e.g. “com/carmanufacturer/jobs/EcuJob.java”);

— in the case of SYNTAX = “CLASS”, the CODE-FILE shall be specified using the dot character as package

separator (e.g. “com. carmanufacturer.jobs.EcuJob”);

— in the case of SYNTAX = “JAR”, the CODE-FILE shall contain the name of the Jar-file and the ENTRY-
POINT specifies the name of the job in dot notation (e.g. CODE-FILE = “jobs.jar” and ENTRY-POINT =

“com.carmanufacturer.jobs.EcuJob”).

6) SINGLE-ECU-JOB or MULTIPLE-ECU-JOB.
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However, if jobs in another syntax (e.g. a Windows DLL) need to be supported, a corresponding value for
SYNTAX and ENTRY-POINT can be used. A regular D-server implementation is not able to execute such a
proprietary job. Similar information applies to the ENCRYPTION field.

EXA

MPLE 1 In the following, an example for a SINGLE-ECU-JOB instance is given. The data is meant for a job able
to return a list of all diagnostic trouble codes for a KW2000 ECU. An input parameter provides the option of retrieving the
diagnostic trouble codes together with the environment data. Thus, the job contains calls to two KW2000 services of the
ECU. The output parameter has a reference to a DOP. In this case, it is a COMPLEX-DOP describing the data structure
for the returned data of the ECU’s fault memory.

<SINGLE-ECU-JOB ID = "JOB_Read_ DTC_With_Env_Data" SEMANTIC = "FAULTREAD">
SHORT-NAMESJOR Read DTC With Eny Datac/SHORT_NAME
AUDIENCE/>

</ST

EXAMPLE 2 In a second example, the data of a job is shown that calls a single diagnostic service. This

Rea
As 3
bod
valu
para

<SIN|

PROG-CODES>
<PROG-CODE>
<CODE-FILE>SEJ_ReadDTCWithEnvData.java</CODE-FILE>
<SYNTAX>JAVA</SYNTAX>
<REVISION>1.1.2</REVISION>
</PROG-CODE>
/PROG-CODES>
INPUT-PARAMS>
<INPUT-PARAM>
<SHORT-NAME>WITH_ENV_DATA</SHORT-NAME>
<PHYSICAL-DEFAULT-VALUE>true</PHYSICAL-DEFAULT-VALUE>
<DOP-BASE-REF ID-REF = "ID_73474"/>
</INPUT-PARAM>
/INPUT-PARAMS>
OUTPUT-PARAMS>
<OUTPUT-PARAM ID = "ID_73472">
<SHORT-NAME>DTC_LIST</SHORT-NAME>
<DOP-BASE-REF ID-REF = "ID_73473"/>
</OUTPUT-PARAM>
/OUTPUT-PARAMS>
NGLE-ECU-JOB>

HDataByAddress service already used as an example in 7.3.5.3 onwards (there it is named ReadMemon
n essential difference between the job’s parameters and the parameters of the service’s request that i
, constant parameters-do not have to be included. Constant parameters of the service will be filled with {
e automatically whén-the job calls the service via the D-server. The other (variable) parameters reappea
meter profile and\the service’s DOPs are reused for the job’s parameters.

CLE-ECU-JOB~ID = "JOB_Read_Data_By_Address" SEMANTIC = "COMMUNICATION">
SHORT-NAME¥JOB_Read_Data_By_Address</SHORT-NAME>

AUDIENCE/ >

PROG~CODES>

Bervice is the
ByAddress).
5 called in its
heir constant
rin the job’s

<CODE-FILE>SEJ_ReadDataByAddress</CODE-FILE>
<SYNTAX>CLASS</SYNTAX>
<REVISION>2.3.0</REVISION>

</PROG-CODE>

</PROG-CODES>

<INPUT-PARAMS>

<INPUT-PARAM>
<SHORT-NAME>Address</SHORT-NAME>
<DOP-BASE-REF ID-REF = "DOP_3ByteIdentical"/>

</INPUT-PARAM>

<INPUT-PARAM>
<SHORT-NAME>Size</SHORT-NAME>

© 1SO 2008 — All rights reserved
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<DOP-BASE-REF ID-REF = "DOP_1ByteIdentical"/>
</INPUT-PARAM>
</INPUT-PARAMS>
<OUTPUT-PARAMS>
<OUTPUT-PARAM ID = "ID_734712">
<SHORT-NAME>Returned_Value</SHORT-NAME>
<DOP-BASE-REF ID-REF = "DOP_ByteArray"/>
</OUTPUT-PARAM>
</OUTPUT-PARAMS>
</SINGLE-ECU-JOB>

7.3.5.8 Llibrary

Libraries (LIBRARY) are used to specify code that is not directly executed, but is used by executable ¢
defined within a PROG-CODE instance. For example, a PROG-CODE element containing-a Java job n
reference a LIBRARY element that describes an additional JAR-file, which is included by,'import stateme
the job’'s Jpva code. LIBRARYs are attached to DIAG-LAYERs to allow for multiplereferences wit
redundancigs.

As describgd in the above paragraph, LIBRARY elements can provide additional information to a D-s€
about consf{raints when executing a PROG-CODE instance at runtime. For,example, LIBRARY elements
define a sef of program libraries to be used by the PROG-CODE, and define the exact revisions and code-
of these libfaries that are to be used. This enables a PROG-CODE to make explicit which libraries and w
versions of|these libraries are needed for a successful execution. However, it is still up to the PROG-C(

ode
ight
ht in
hout

rver
can
files
hich
DDE

provider and to the data and application designers whether code files described by a LIBRARY are actyially

part of an PDX data distribution, or are deployed in a different‘way. For example, an ODX package n
include a JAR-file that is described by a LIBRARY element, ‘or LIBRARY elements might point to spg
versions of|system libraries that a PROG-CODE code files depends on for successful execution. A D-se&
can use th¢ information provided through LIBRARY definitions to enforce execution constraints on PR
CODE code files. For example, it might refuse toexecute a PROG-CODE if not all of its LIBR/
prerequisitgs are met on a system. Also, LIBRARY_elements can provide information to a D-server wher
look for specific library files that need to be made ‘accessible to a PROG-CODE during execution.

Figure 58 —+ LIBRARY collection at DIAG-LAYERA can be referenced by PROG-CODE instances via odx
and can b¢ used within SINGLE-ECU=3OBs, MULTIPLE-ECU-JOBs or from COMPU-METHODs of
COMPUCQDE.

Job LIBRARY

wattrs IO[1] @ 1D

wattrs QID[D..1] : string

wtranss HAMOLE[1] - ELEMENT-ID
CODE-FILE[1] : string
ENCRYPTION[O..1] : siring
ISYNTAX[1] : string

REWISION[1] : string
ENTRYPOIMT[O..1] - string

ight
cific
rver
DG-
ARY
e to

link,
ype

DIAG-LAYER >

wattrs 10[1] - 1D 1
wattrs OID0..1] : string
wirarss HAMDOLE[1] : ELEMENT-ID

Figure 58 — LIBRARY collection at DIAG-LAYER
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A LIBRARY instance covers similar properties and attributes like PROG-CODE (see also 7.3.5.7 and

7.3.6.6.9):

— CODE-FILE: references the file containing the code;

— ENCRYPTION: optional, specifies an encryption algorithm;

— SYNTAX:

additional to the formats that apply as for PROG-CODE (“JAVA”, “CLASS” and “JAR”), other

suffixes (e.g. .so or .dll) are valid for a LIBRARY; for all Java data formats like “JAVA”, “CLASS” and
“JAR” the same processing mechanism applies as for PROG-CODE, all non-Java data formats shall only
be provided to an application without any further processing by the D-server:;

— |REVISION: specifies the code file revision number;

— |ENTRYPOINT: optional, semantic depends on the kind of code file that is described.by the LIBRARY.

Seg Figure 59 — LIBRARY referenced by PROG-CODE.

EXAMPLE
taskp:

<LIBRARY>

<SHORT-NAME>Sectrity_Access</SHORT-NAME>

<LPNG-NAME>Se€urity access for telematics ECUs.</LONG-NAME>

<DESC>.

p>Corttains classes with methods for calculation of security keys for telematic ECUs.</p>

PROG-CODE

CODE-FILE[1] : string
EMCRYPTION[O.. 1,: string
SYNTAX[1] : strirg
REVISION[3] Gtring
ENTRYESRT[0..1] : strirg

LIBRARY *

wattrs [O[1] ;1D

waltrs QID[0..1] : string

stranss HANDLE[1] : ELEMENTID
CODE-FILE[1] - sfring
ENCRYFTION[D..1] - sty
SYNTAX[1] : string

REVISION[1] - string
ENTRYPOINTIOL] : string

. aoddinks

Figure:59 — LIBRARY referenced by PROG-CODE

A LIBRARY elément defined in XML, referencing a java archive (JAR) file to be used for sefurity access

</PE

<CODE-FILE>SecurityAccess.jar</CODE-FILE>

<ENCRYPTION>myEncryptionMethod</ENCRYPTION>

<SYNTAX>JAR</SYNTAX>

<REVISION>1.0.1</REVISION>

<ENTRYPOINT>SecurityAccessNavigation</ENTRYPOINT>

</LIBRARY>
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7.3.6 Data parameter

7.3.6.1 Overview

Data parameters play an important role within diagnostic communication. Diagnostic services send request
data to the ECU and get response data back from it. The task of the diagnostic D-server is not only to perform
the communication between tester and ECU but also to transform the data from the physical representation
format to the coded byte format that is actually transported via the communication layer and physical layer.
The same procedure holds for the reverse way where the coded byte format is converted to the physical
representation. The properties of data parameters describe this process of data extraction, interpretation and
conversion._The major objects are the DATA-OBJECT-PROPs (or DOPs), which consist of data types for
coded and physical format, constraints, computation methods and reference physical units.

Figure 60 4+ Data parameters and diagnostic communication (ISO 14230 example) illustrates ahove
described behaviour.

Request: read three bytes starting at
memory address 204813h

SiD Address Size
il - " 5y i
22
ﬁ 23h 20h 48h 13h 03h % T
% wi
s Response: the requested three wies 6'; o M EN
63h 00h 46h FEh ECU
sSiD h Requesied jhwe byles

'

Cogded value = 0046FBh

Conversion of coded value inlo its
DOP physical representation
{physical=coded/10)

Physical value = 1817,1 (r/min)

l

OmIT

l

Display value = 30,285 risec

Figure 60 — Data parameters and diagnostic communication (ISO 14230 example)

Figure 61 — UML representation of data parameter packages illustrates data parameters, which are a
substantial part of the whole ODX data model with a lot of classes and attributes.
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The following packages keep the model of data parameters:

a) SimpleData consisting of simple data structures and using the packages:

— conversion for the description of transforming data from the physical presentation to the internal
format and vice versa: there are 8 different computation method types defined;

— units containing the modelling of physical units especially the methods to convert units to each other
with consideration of specific unit groups;

b) ComplexData defines composite and diagnostic specific data structures with complex substructures that

[ |

end up in simple data structures.

—

ComplexData

" SimpleData

|
i
—

Cohmversion

Figure.61 — UML representation of data parameter packages

Figure 62 — UML representation of data parameter overview illustrates the DIAG-LAYER which can include a
datq dictionary, whichCis the location for all diagnostic data parameters. The data dictionary is modelled as
clags DIAG-DATA-DICTIONARY-SPEC that consists mainly of an aggregation of subclasses defining the
diffgrent types af-data parameters besides administration data and unit definitions.

The| following classes of diagnostic data objects are used for request and/or response parameters:

— |DATA-OBJECT-PROP (SimpleData): represents a single value, consists of data types for|coded and

physical format, constraints, computation methods, and references physical units;

— DTC-DOP (SimpleData): represents a single diagnostic trouble code (DTC), consists of data types for
coded and physical format, computation methods, and collection of possible DTC values;

— STRUCTURE (ComplexData): container for data parameters of any class;

— MUX (ComplexData): multiplexed data parameters;

— ENV-DATA (ComplexData): container for environment data parameters belonging to one DTC;

© 1SO 2008 — All rights reserved
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— ENV-DATA-DESC (ComplexData): multiplexed environment data parameters data belonging to DTC
information;

— FIELD (STATIC-FIELD, DYNAMIC-ENDMARKER-FIELD, DYNAMIC-LENGTH-FIELD, END-OF-PDU-
FIELD) (ComplexData): container for data parameters that are repeated within the PDU;

— TABLE: multiplexed data parameters with table structure.

All used data objects are identified by an ID and have a HANDLE (of type ELEMENT-ID). The general class
DOP-BASE is specialized by its subclasses which are the onIy ones who can be instantiated (<<|mpl -child>>
inheritance J asses

these objed
tester. Dats objects using objects of the other classes COMPLEX-DOPs and TABLE describe the packaging
rules of spgci
dynamic lemgth. But the description of each COMPLEX-DOP finally ends up with references\to a parameter
using DATA-OBJECT-PROPs or DTC-DOPs.

DiaglayerStruciure: IAG-LAYER
wattrs (D[1] - 1D

batirs OID{0.. 1] - string

wiranss HANDLE[1] - ELEMENT-ID

0.1 AdminData - SDG
wattrs SI0..1] ; string
o1 C'.1 -
.{ DIAG-DATA-DICTIGNARY-SPEC
* o
1 0.1
0.1
Uni: UNIT-SPEC 0.1
ComplexData; TABLE .
et g Bl ABrinData ADMIN-DATA
wattry QID{D..1] : string
letrarfs» HANDLE[1) : ELEMENT-ID DOP-BASE [fo———RANGUAGE]D..1] : language
watirp SEMANTICIO. 1] : string attrs ID[1] : 1D 0.1
FEY]LABELJD.. 1] : string attrs OID(0. . 1] : string
[FTRUCT-LABEL[D..1] - stjrg kirans» HANDLE[1] : ELEMENT-ID k>
Fal 0.1
aimplchilds
wimpl-childs» simpl-child=
Srm[sﬂ:;'ﬂ DATA-OBJECT-PROP SimpleData: DTC-DOP ComplexData: . COMPLEX-DOP

allre IS-VISIBLE[D. 1] : boolean = lakse

Figure 62 — UML representation of data parameter overview

The Conversion package includes all types of computational methods (COMPU-METHODs), which can be
used for conversion between physical and coded representation of values. There are eight different types of
COMPU-METHODs that are described in 7.3.6.6. Where possible, COMPU-METHODs use a generic
approach to define the mathematical formula used for conversion. The integration of external computer
programs used for conversion is also specified in this subclause.
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The package Unit offers the possibility to define units, unit groups and methods for converting units. The class
UNIT defines the physical units (e.g. m, km, km/h, s) with their physical dimensions. UNITs are referenced by
DATA-OBJECT-PROPs and indicate to the D-server that the values from the ECU shall be delivered to the
tester inclusive a physical unit (e.g. 100 km/h, 10,3467 s). There is also a concept to define equivalence
classes of units used in different countries. For example “mph” is used in the USA where “km/h” is used in
Europe. Though “m/s” also represents speed, it is normally used for other values and thus will not belong to

this class.

Table 6 — Positioning of PARAM and DOP types shows the rules for the use of PARAMs and DOPs.
Generally speaking, FIELDs shall not be contained in FIELDs.

Table 6 — Positioning of PARAM and DOP types
Context Class Allowed PARAM types Allowed Reference [Targets
DIAG- REQUEST VALUE DATA-OBJECT-PROP, | DTC-DOP,
SERVICE STRUCTURE, END-OF-PDU-FIELD
CODED-CONST, RESERVED -
PHYS-CONST, SYSTEM, LENGTH-KEY DATA-OBJECT-PROP
TABLE-KEY TABLE, TABLE-ROW
TABLE-STRUCT -
DIAG- RESPONSE VALUE DOP-BASE
SERVICE
CODED-CONST, RESERVED, MATCHING-|-
REQUEST-PARAM, DYNAMIC, NRC-CONST
PHYS-CONST, SYSFEM, LENGTH-KEY DATA-OBJECT-PROP
TABLE-KEY TABLE, TABLE-ROW
TABLE-STRUCT -
REQUEST STRUCTURE |See\"'Allowed PARAM types" and corresponding "Allowed Reference Targets" at class
REQUEST
RESPONSE |STRUCTURE, “|See "Allowed PARAM types" and corresponding "Allowed Reference Targets" at class
ENV-DATA RESPONSE
TABLE-ROW |[STRUCGTURE |vALUE”) DOP-BASE
CODED-CONST, RESERVED -
PHYS-CONST, SYSTEM DATA-OBJECT-PROP
TABLE-KEY TABLE, TABLE-ROW

TABLE-STRUCT

TABLE-ENTRY

TABLE-ROW

7) If the TABLE-ROW is used inside a REQUEST, then the allowed reference target are restricted to DATA-OBJECT-
PROP, DTC-DOP, STRUCTURE, and END-OF-PDU-FIELD.
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7.3.6.2 Simple data - DATA-OBJECT-PROP

7.3.6.21  Figure 63 — UML representation of DATA-OBJECT-PROP illustrates the request message which
is sent by the tester to the ECU and the response message sent by the ECU to the tester. The response
message can be interpreted by request parameters and response parameters, respectively, using simple and
complex DOPs as described in 7.3.6.1. Using the object of class DATA-OBJECT-PROP in a request, it
describes how to transform the physical representation value into its internal form using a computational
method (COMPU-METHOD) and how to encode and to pack the internal value as a single data item into the
byte stream of the request message. The class DATA-OBJECT-PROP describes how to extract and decode a
single data item from the byte stream of the response message and how to transform the internal value into its
physical representation using a computational method (COMPU-METHOD).

After the cdnversion a UNIT-REF can be used to reference a UNIT in order to provide additional visualizgtion
information|for the value.

Conpserscr:: COMPUMETHOD
CATEGORY[1] | COMPLLCATEGDR'Y

R TLITRE b T
Lirat:LUIKNIT CATA-TYRE O AT

wialiniie uartee Y1) D P INTAZ PHYBICAL -DATA-TYFE
LI T-REF utre CHEED. 1] : wwing A Ln & INT22

wiranss HANDLE|1] | ELEMENT-ID B FLOXT I LeMTIZ

0.1 DI SPLAY-MAME] ] : airing _FONTE FLOATIZ
FACTOR-S-TOLMITIO. 1] - doubie o _ASEISTRING \_FLOsATS
ICEFSET-51-TO-LUMITID 1] - coubis N UTFESTRING I UNICODETSTRIMG
" UHICODEISTRING ||&_BY TEFELD:
PHTSICAL-TYPE B BYTEFIELD

piitits BASE-DATA-TYFE] 1] | PHYSICAL-DATA-TRE

PRECISIONID 1] | urmigradien e
a - a4 1 feasrs DISPLAYRADDSN 1) ; RADIX INTERWAL-TYFE.
v B -name I;.:I - l4IH-_-F
e ankTmo naTe e CALE
a1 e WFINITE
DATA-OBJECT FROP o a PHYSCONSTR JRFINITE |
s aETErhon
0 ) Loz INTERMAL -CONSTR) VALID-TYPE
0.1 r - VALID
LA - o1 MCT-ALID
a1 MCT-DEFMED
4 g T A AILAILE
| T T e o B LW
- TERMIMATION RADIN
o— COMNS a) 11 —
ki v anrets | | SomeerBEMLBCOMETR | - [0 POl FEX
[FRCHT LASEL]D 1] TEAT ERC T
DESCID 1] DESCRIPTION LT b e r =1
e WALIDITYTH] - VALID-TYIPE T

by PITERYAL-TYPER. 1] | INTERWAL-TYPE » CLOSED
coreests CONTENT]!) - string
o *1
i
i

DNAG-CODED-TYPE
v [caE R T VPR G 1] ENCLO G
Sarace LEWGTH-HKEY 1 st BASE-DATA-TYPE[1] : DATA-TYPE
i O 0 satre EHIGHLOW-BYTE-ORDERD 1] : backesn = e
F
-n;mlhi.- smpHErETls smp-panees s imp-pannsts smpkpannls
I [ X STANDARD-LENGTH-TYPE
PARAM-LENGTH-MFO-TYPE | [LEADMG- LENGTHANFO-TYPE AL T S
- — F.lmnr-ur T unsgredn LENGTHIT] - uraipreding
LRIl - wegre PLLEMGTHT]: unsigrading T-MASRE. 1] - ey
- 1 = = Al T P e Y a1 XS mat [EE] =i
= e e al = .

S -

BIT-LENTH -——
i Excisshoss =)

Figure 63 — UML representation of DATA-OBJECT-PROP

A DATA-OBJECT-PRORP is identified by its SHORT-NAME and ID. It consists of a COMPU-METHOD, a
DIAG-CODED-TYPE and a PHYSICAL-TYPE. As an option, INTERNAL-CONSTR and PHYS-CONSTR can
be given for a DATA-OBJECT-PROP and a UNIT may be referenced.

The implicit valid range of a data type is defined by BASE-DATA-TYPE, restricted by ENCODING and size of
the parameter, which is defined either by the number of 1 in a condensed BIT-MASK or the BIT-LENGTH. The

78 © 1SO 2008 — Al rights reserved


https://standardsiso.com/api/?name=f9b8761ec37f6a1f8e205bd0f50dbae5

I1ISO 22901-1:2008(E)

explicit valid range is defined by UPPER-LIMIT and LOWER-LIMIT minus all SCALE-CONSTR with
VALIDITY!=VALID. If UPPER-LIMIT or LOWER-LIMIT is missing, the explicit valid range is not restricted in
that direction. The valid range is defined by the intersection of the implicit and the explicit valid range.

SCALE-CONSTR are not allowed to overlap each other, and shall be defined within INTERNAL-CONSTR
limits.

DIAG-CODED-TYPE is responsible for extraction of the coded value out of the byte stream and for packing of
a value into the stream (see subclauses “Data extraction” and “Data packing” below). The coded value type
inside the message is described by the member BASE-DATA-TYPE of the DIAG-CODED-TYPE. The
extracted and decoded data item is stored within the D-server as an internal value. The internal value type is

con
stor
strin

Tab

hected with the coded value type. Because the decoded value of type A_ASCIISTRING capn
ed as an ASCII string — the character set becomes larger during decoding — the internal value
g type is A_UNICODE2STRING (see also 7.3.6.6.2 and 7.3.6.6.9).

e 7 — Predefined ODX base data types specifies the ODX BASE-DATA-TYPE.

Table 7 — Predefined ODX base data types

bt be longer
type of any

BASE-DATA-TYPE Description

Al

NT32 32 bit signed integer (range: -231 .. 2*31-1)

AL

INT32 32 bit unsigned integer (range: 0 .. 2432-1)

AR

LOAT32 32 bit float (IEEE 754 single precision)

AR

LOAT64 64 bit float (IEEE 754 double precision)

A/

SCIISTRING

ISO-LATIN-1 (ISO/IEC 8859-1).¢6ded character field with maximum length: 231

-1 bytes

A_L

UTF8STRING UTF-8 coded character field.with maximum length: 2431-1 bytes

AL

NICODE2STRING
characters

UNICODE-2 (ISO/IEC 10646 UCS-2) coded character field with maximum length: 2431-1

A_H

YTEFIELD

Byte field with maximum length: 2432-1

The
tran
with
ME]

a)

internal value and its typejare used as input for the computational method (COMPU-M
sform the value into its physical representation (physical value). Consequential the COMP
in a DOP shall support,the internal and physical value type of it. The detailed description
[HODs occurs in 7.3.6.6. There are four types of the class DIAG-CODED-TYPE, as described

LEADING-LENGTH-INFO-TYPE: the length of the parameter is to be extracted from the
LENGTH specifies the bit count at the beginning of this parameter and shall be greater than

value.<Fhat means the data extraction of the coded value starts at the byte edge to this length

bits contain(the length of the parameter in bytes. The bits of length information are not part g

The attribute IS-HIGHLOW-BYTE-ORDER of the DIAG-CODED-TYPE is applied to the exire
coded value (except A_BYTEFIELD, A _ASCIISTRING, and A _UTF8STRING) and the leg

ETHOD) to
J-METHOD
bf COMPU-
below.

PDU. BIT-
vero. These
f the coded
information.
ction of the
ding length

b)

c)

DAEamator
T

PARAM-LENGTH-INFO-TYPE: the length of the parameter is defined by another parameter referenced

by this kind of DIAG-CODED-TYPE. The physical value of the referenced parameter defines t
the referencing parameter in bits.

MIN-MAX-LENGTH-TYPE: the minimum and the maximum length of a parameter in a m
specified by MIN-LENGTH and MAX-LENGTH. Both values (MIN-LENGTH and MAX-LENGT

he length of

essage are
H) are to be

given in number of bytes. Consequently, the coded parameter shall at minimum have the length of MIN-
LENGTH and at maximum the length of MAX-LENGTH bytes, independent of TERMINATION.

TERMINATION specifies a possible pre-mature end of a parameter in the message, that is, the

parameter is reached before MAX-LENGTH bytes have been
TERMINATION are possible:

read. The following

© 1SO 2008 — All rights reserved
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d)

80

— ZE

RO: the byte stream to be extracted is terminated by the first of the following conditions:

finding termination character 0x00 (A_ASCIISTRING and A_UTF8STRING) or 0x0
(A_UNICODE2STRING) after MIN-LENGTH bytes;

reaching of MAX-LENGTH bytes;

reaching end of PDU.

— HEX-FF: the byte stream to be extracted is terminated by the first of the following conditions:

— If

000

finding termination character OxFF (A _ASCIISTRING and A UTF8STRING) or Ox5FFF

(A_UNICODE2STRING) after MIN-LENGTH bytes;
reaching of MAX-LENGTH bytes;

reaching end of PDU.

D-OF-PDU: the byte stream to be extracted is terminated by the first of the)following conditions:

reaching of MAX-LENGTH bytes;
reaching end of PDU.

he end of the PDU is reached before MIN-LENGTHbytes have been read, an error shal

re

If the actual payload of the parameter is shorter than MAX-LENGTH, the termination value shall be cq
into thg PDU in case of TERMINATION ZERO or HEX<FF. If the actual payload length of the paramet

equal

coded pvalue of the corresponding response parameter does not contain the termination byte). Only
payload will be encoded and converted. The-termination value is not used for conversion, but

consid
termina

In the (¢
charac
string
values

The te
Theref

In the ¢

urned at runtime.

the MAX-LENGTH, the termination value™is omitted (it is not coded into the request and

red if the next parameter has an undefined BYTE-POSITION, i.e. the next parameter follows
tion value.

ase of A_UNICODE2STRING'it is necessary to test the termination value 0x0000 and OxFFF
er codes rather the sequence of 2 bytes with values 0x00 or OxFF. For example, the unig
Aa” has the byte seqGence 0x01 0x00 0x00 0x61 assuming a byte order HIGH-LOW. The
0x00 in the middle tay not be interpreted as a ZERO termination.

mination characters OxFF and OxFFFF are not valid UTF-8 and UCS-2 characters, respecti
bre, they are-suitable as termination characters.

ase of A_UNICODE2STRING, the values of MIN-LENGTH, MAX-LENGTH shall be even.

be

ded
er is
the
the
it is
the

F as
ode
both

rely.

In the (¢

ase of A_UNICODEZ2STRING, the length of actual payload shall be even. Otherwise, the D-se

rver

shall report an error.

STANDARD-LENGTH-TYPE: the parameter always occupies the specified length of BIT-LENGTH bits
inside the message. If a provided value is shorter than the specified length, an error shall be signalled.

The va

lue of BIT-LENGTH shall be greater than zero.

As an option, an attribute BIT-MASK can be specified, if not all BIT-LENGTH bits inside the request
message should be modified by the parameter value or some bits inside the response message should
be masked out. The length of the bit mask shall be equal to the BIT-LENGTH. If the parameter does not
occupy a continuous bit stream inside the message, the optional attribute CONDENSED = true can be
combined with BIT-MASK.
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In this case, the unset bits inside the bit mask do not only specify the unaffected bits inside the message,
but additional the bits to remove from the coded value while the extraction step by shifting the higher bits
to the lower bits. The following example compares the application of BIT-MASK with and without the

7.3.
con

Exa

EXA

TERMINATION bytes within the first MIN-LENGTH bytes are inserted into the payload.

CONDENSED attribute:
Response message: 01011110011110100101101001011010

Assume BIT-LENGTH = 24:

Bit mask: 111111110000000011111111 = OxFFOOFF

Apply binary AND: 111001110000000010100101 = O0xE700A5

Extracted coded value in case of
CONDENSED = false: 111001110000000010100101 = OxE700A5
CONDENSED = true: 11100111 10100101 = OxE7A5

sidered depending on the BASE-DATA-TYPE:

A_INT32 and A_UINT32: length shall be between 1 bit and 32 bit;
A_FLOAT32: length shall be exactly 32 bit;

A_FLOAT®64: length shall be exactly 64 bit;

A_BYTEFIELD, A_ASCIISTRING, and A_UTF8STRING: length shall be a multiple of 8 bits
bytes);

A_UNICODEZ2STRING: length shall be a multiple of16 bits (i.e. whole words);
the D-server shall report an error in the case .of the violation of these restrictions;

LEADING-LENGTH-INFO-TYPE and MIN-MAX-LENGTH-TYPE are allowed for the internal
A BYTEFIELD, A_ASCIISTRING, A_UNICODE2STRING, and A_UTF8STRING only.

mples for type MIN-MAX-LENGTH-FYPE of class DIAG-CODED-TYPE are given below.

MPLE 1 MIN-MAX-LENGTHYTYPE: Ignore termination byte before MIN-LENGTH.

BASE-TYPE-EMCODING = NONE Range searched for TERMINATION byte
BASE-DATAYYPE = A_BYTEFIELD TERMINATION byte Causes pre-mature end
MIN-LERNET = 2
MAXsSENGTH = 5
TERWMINATION = HEX-FF

PDU 02 FF|02 FF 04 65 FF|67 02

k
other Parameters ignored, MIN-LENGTH  First byte of next
nol reached parameler
Resulting content of byte field First byte of MIN-MAX-
*02FFO465" LENGTH-TYPE

6.2.2 Regardless of the type of length specification, the following additional "restrictions shall be

(i.e. whole

data types

Figure 64 — MIN-MAX-LENGTH-TYPE: Ignore termination byte before MIN-LENGTH

© 1SO 2008 — All rights reserved
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EXAMPLE 2 MIN-MAX-LENGTH-TYPE: End at MAX-LENGTH.

After reading MAX-LENGTH bytes, no additional TERMINATION byte is expected or read.

BASE-TYPE-ENCODING = NONE Mo pre-mature end

BASE-DATA-TYPE = A BYTEFIELD 'T'{;;gr.;;fﬁg:dua; MAX-LENGTH reached
MIN-LENGTH = 2
MAX-LENGTH = 5
TERMINATION = HEX-FF =

PDU 02 FF|02 FF 00 04 65|67 02

e
other Paramelers ignored, MIN-LENGTH  First byte of next
Tl Teached parameler
Resulting content of byte field: First byte of MIN-MAX-
“0RFFO00465" LENGTH-TYPE

Figure 65 — MIN-MAX-LENGTH-TYPE: End at MAX-LENGTH

EXAMPLE 3 MIN-MAX-LENGTH-TYPE: End before MAX-LENGTH.

The next paremeter starts immediately after the TERMINATION byte. The TERMINATION byte is not part of the payload.

ASE-TYPE-ENCODING = NONE TERMINATION byte
BASE-DATA-TYPE = A_BYTEFIELD causes pre-mature end
HIN-LENGTH = 2 First byte of next parameter
MAK-LENGTH = 6

ERMINATION = HEX-FF =

PDU 02 FF|02-57 FF|04 65 67 02
e —t | ———
other Parameters Expect TERMINATION
byte here

Resulting content of byte field: First byte of MIN-MAX-

0257 LENGTH-TYPE

Figure 66 — MIN-MAX-LENGTH-TYPE: End before MAX-LENGTH

EXAMPLE 4 ‘EndOfPDU’: Termination by END-OF-PDU?

Everything up to the end of the PDU is added to the payload.

BASE-TYRE-ENCODING = NONE END-OF-PDU causes
BASE-DAFA-TYPE = A_BYTEFIELD pre-mature end

MIN-LEBISTH = 2
Mae-DENGTH = 5
[ERMINATION = END-OF-PDL -

PDU 02 FF[{02 FF 00

other Parameters Expect end of PDU
here
Resulting content of byte field: First byte of MIN-MAX-
"02FF00" LENGTH-TYPE

Figure 67 — MIN-MAX-LENGTH-TYPE: End at end of PDU

82 © 1SO 2008 — Al rights reserved


https://standardsiso.com/api/?name=f9b8761ec37f6a1f8e205bd0f50dbae5

I1ISO 22901-1:2008(E)

EXAMPLE 5 MIN-MAX-LENGTH-TYPE: Error reaching end of PDU before MIN-LENGTH.

At least MIN-LENGTH bytes shall be read before termination or an error occurs.

BASE-TYPE-ENCODING = NONE
BASE-DATA-TYPE = A BYTEFIELD END-OF-PDU
MIN-LENGTH = 2 CEUSESs ermor

MAX-LENGTH =5
TERMINATION = END-OF-FDU ===

PDU 02 FF|02

] e
L ] —_

i

other Parameters Expect end gi RHU
herg
Error, because MIN-LENGTH not First byte of MIN,MAK-
reached LENGTH-TYPE

Figure 68 — MIN-MAX-LENGTH-TYPE: Error reaching end of PDU before MIN-LENGTH

7.3.6.2.3 The member ENCODING at DIAG-CODED-TYPE givés the method used for encqding of the
valye in the PDU. It has the following value domain:

— |BCD-P,

— |BCD-UP,

— |1C,

— |2C,

— | SM,

— |UTF-8,

— |UCS-2,

— |1S0O-8859-1,

— |1S0O-8859-2 and

— |WINDOWS-1252.
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Table 8 — BASE-DATA-TYPE encodings provides an overview over possible combinations of BASE-DATA-
TYPE and BASE-TYPE-ENCODING values.

Table 8 — BASE-DATA-TYPE encodings

BASE-DATA-TYPE Possible BASE-TYPE-ENCODINGs
SM (sign-magnitude 8), 1C (one’s complement),
A_INT32 (sig g ) ( p )
2C (two’s complement)(=default encoding)®)
A_UINT32 BCD-P(packed RCN)10) RCD-1IP11) NONE (=default encading)
A_FLOAT33 IEEE 754 (=default encoding)
A_FLOATG64 IEEE 754 (=default encoding)
A_ASCIISTRING ISO-8859-1 (=default coding), ISO-8859-2, WINDOWS-1252
A_UTF8STRING UTF-8 (=default encoding)
A_UNICODE2STRING UCS-2 (=default encoding)
A_BYTEFIELD BCD-P(packed BCD)'2) 13), BCD-UP14), NONE (=default encoding)
If the D-sefver is not able to encode or decode the value according 16 _the ENCODING specified, it ghall
provide an appropriate error message.
Binary-coded decimal encoding of BASE-DATA-TYPE = A_BYTEEIELD.
Binary-coded decimal (BCD) is an encoding for decimal numbers in which each digit is represented by its pwn
binary sequence. Its main virtue is that it allows easy conversion to decimal digits for printing or display|and

faster decimal calculations.

In case of g
internal val
forbidden d
will be no f
identical va
values of m

Figure 69
an examp
TYPE=A_B

BCD encoded BYTEFIELD in the PDU-the D-server does not need to convert the coded into
e, it only needs to check whether-the value contains forbidden digits like OxA to OxF or not.
git is used, the D-server shall provide an appropriate error message. In a common use case t
Lrther calculation from the intérnal into the physical value, the byte sequence can be passe
ue directly to the applicationyContrary to data types A_UINT32 or A_INT32 it is possible to ¢
ore than 4 byte with datatype A_BYTEFIELD.

- Example for binary=coded decimal encoding of BASE-DATA-TYPE = A_BYTEFIELD illustr;
le which shows»'a BCD encoded PDU containing a parameter with BASE-DA
YTEFIELD and*how it is converted from its coded over the internal into the physical value.

the
If a
nere
1 as
bver

ates
TA-

8) The en

ding sign-magnitude means the first bit represents the sign (e.g. “1” equals “-"). In the following bits

the

magnitude of the value is coded.

9)

If the BASE-TYPE-ENCODING is not defined explicitly, the “default encoding” shall be applied.

10) A BCD digit is packed in 4 bits (nibble) (e.g. 47 = 47h).
11) A BCD digit is mapped to one byte (e.g. 17 = 0107h).

12) An use case is, for example, to transmit a 5 byte field of fixed length containing only numbers (e.g. a part number) and
display the value as it has been transmitted.

13) The D-server will actually not encode or decode the internal value during packing and extracting, but only check that

each byte of

the byte field is interpretable as a byte with BCD encoding.

14) The D-server will actually not encode or decode the internal value during packing and extracting, but only check that

each byte of

84

the byte field is interpretable as a byte with BCD-UP encoding.
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Coded value

PDU

-1:2008(E)

0x12 0x34

(4]

Normalization, Extraction
and application of BIT-MASK

1

PH
the
resy
RAIL
hex
or (
nun
A H
sidg
PRE

The)
disq
ano|
RER

The)

00010010
0

00110100 |

Assignment
BASE-TYPE-ENCODING = BCD-P

Paying attention tp pagsible
values along used encoding

BASE-DATR-TYPE =

Internal value = 0x12 0x34 A_BYTHRYELD

Computation
COMPU-CATEGORY = IDENTICAL

PHYSICAL-DATA-TYPE =

Physical value = 0x12 Ox34 A_BYTEFIELD

Figure 69 — Example for binary-coded decimal encoding of BASE-DATA-TYPE = A_BYT

SICAL-TYPE specifies the physical representation of the value. The member BASE-DATA-
type and encoding of the physical value again. Physical values always have the default enco
ective type as defined in Table 8 — BASE-DATA-TYPE encodings. The optional membe
DIX is used for visualization purposes;-i.e. it specifies whether the physical value is to be dig
hdecimal, decimal, binary or octal'‘representation. The corresponding attribute values are HEX
DCT. It is only applicable to the physical data type A_UINT32. There is also a possibility to
ber of digits to be displayed after the decimal point by the member PRECISION. It can &

. For example, to displaythe value 1.234 the PRECISION is to be set to 3 while 0.00010
ECISION of 5.

calculated physical value can be directly displayed on the tester. Usually units are used to a
layed value with additional information like m/s or litre. Also the conversion of values from

F. See 7.3.6.7 for more information about units.

value coding of numbers in the ODX data is subject to restrictions described by specifig

sch

EFIELD

'YPE gives
jing of their

DISPLAY-
played in a
, DEC, BIN
specify the
e given for

LOAT32 and A_FLOATG64 data types and is used for the visualisation of the physical value at the tester

requires a

ugment this
one unit to

her like “kmh” to “m/s” is possible. The declaration of the unit to be used is given via the refefence UNIT-

ation “XML

b Dot 2% Ear Avoarnanla “400” G!".d “4 Q2 ara fvawn diffarant ltaralo yahich bhath Aanata th

same float

oo T art Z -+ o CRartpre; U U Orc WO O oo e Traro— Wi o oot oo T Totc—1ce

value. A value of type A_ BYTEFIELD shall be defined hexadecimal in ODX data with an even number of digits.
Value of type A_UINT32 and A_INT32 shall be defined decimal in ODX data.

The validity of the internal value can be restricted to a given interval via the INTERNAL-CONSTR and its
members LOWER-LIMIT and UPPER-LIMIT. In addition, SCALE-CONSTRS can be used to define valid, non-
valid, non-defined or non-available sub-intervals within the interval spanned by INTERNAL-CONSTR. The
limits of the sub-intervals are defined with LOWER-LIMIT and UPPER-LIMIT in the same way as in
INTERNAL-CONSTR. The attribute VALIDITY of each SCALE-CONSTR can take the values VALID, NOT-
VALID, NOT-DEFINED or NOT-AVAILABLE, respectively (Table 9 — Values of VALIDITY). As an option, a
SHORT-LABEL can be used to add an identifier to a SCALE-CONSTR.
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The following restrictions regarding SCALE-CONSTR apply:

a) each range of SCALE-CONSTR shall not overlap any other range: two closed range ends with the same
limit are prohibited;

b)

c)

each range of SCALE-CONSTR shall fit into the INTERNAL-CONSTR range;

are equal, the INTERVAL-TYPE of both shall be set to CLOSED.

LOWER-LIMIT/CONTENT shall be less or equal to UPPER-LIMIT/CONTENT: if the CONTENT values

VALIOITY

Description

VALID

Valid area. Current value is within a valid range and can be presented to user.

NOT-VALID,

Invalid area. The ECU cannot process the requested data.

NOT-DEFIN

Indicates an area, which is marked in a specification (e.g. as reserved). Shall usually not be se&
ED
during editing process.

the ECU but is used by a tester to verify correct ECU behaviour. Also |prevents use of afeas

t by

NOT-AVAIL

Currently invalid area. The value usually is presented by theiE€U but can currently nof
performed due to e.g. initialisation or temporary problems. This (behaviour appears during run
and cannot be handled while data is edited.

ABLE

be
ime

7.3.6.2.4
LABEL can
LOWER-LIN
are OPEN
defined by
ignored if
direction, i.

IMPORTAN
values. All
Therefore,

1NTERVAL-TYPE=“INFINITE". In case ofmo limit given, the interval is not constrained in
. the limit is implicitly set to - if LOWER-LIMIT is missing or to + if no UPPER-LIMIT is given.

Some information like “value is not valid” might not always be sufficient. Therefore the SHQ
be used to provide further information like error.messages. The attribute INTERVAL-TYP
MIT and UPPER-LIMIT defines the type of the interval at the corresponding end. Possible va
f the edge value is not to be included, CLOSED"if it is to be included, or INFINITE if the v
| OWER-LIMIT is - or if it is + in the case\0f UPPER-LIMIT. The value specified by the linj

RT-
E of
ues
hlue
it is
that

T — The LOWER-LIMIT and UPRER-LIMIT of INTERNAL-CONSTR define the valid interv

CONSTR With VALIDITY=“VALID” **). If neither LOWER-LIMIT nor UPPER-LIMIT is define

INTERNAL
exist.

The implicif]
parameter

The explici
VALIDITY !
that directig

-CONSTR directly, at-least one SCALE-CONSTR with VALIDITY other than “VALID”

valid range of @ data type is defined by BASE-DATA-TYPE, restricted by ENCODING and siz
vhich is defined either by the number of 1 in a condensed BIT-MASK or the BIT-LENGTH.

valid srange is defined by UPPER-LIMIT and LOWER-LIMIT minus all SCALE-CONSTR
= VALID. If UPPER-LIMIT or LOWER-LIMIT is missing the explicit valid range is not restrictg
n¢

| of

values outside of this interval are not valid and thus are not to be processed by the ECU.
the declaration of an INFERNAL-CONSTR is equivalent to the declaration of a SCALE-

in
hall

e of

with
d in

The valid range is defined by the intersection of the implicit and the explicit valid range.

INTERNAL-CONSTR can only be used in conjunction with a DATA-OBJECT-PROP which has a numerical

type of the i

nternal value.

15) In ODX there is no need for SCALE-CONSTRS with VALIDITY="VALID" because the valid interval is defined by the
INTERNAL-CONSTR. If a SCALE-CONSTR with VALIDITY="VALID" is found within the ODX data (e.g. as the result of a
data import from another use case) then it should be ignored during the processing of the INTERNAL-CONSTR.

86
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If the DATA-OBJECT-PRORP is used for calculation of physical value from the internal one,
value is matched against the valid range directly:

1) match internal value against the valid range defined above of the DATA-OBJECT-PROP;

2) if match was successful (i.e. the internal value is valid), calculate the physical value from
value with the COMPU-METHOD of the DATA-OBJECT-PROP:

i) if the value is outside the valid range, the D-server reports an error message;

i) if the value falls into an explicitly specified invalid scale, the information of this SCAL

-1:2008(E)

the internal

the internal

E-CONSTR

For

<D

</
The)
of th
Figu

The)
rang

is used to generate the error message.
If the DATA-OBJECT-PROP is used to transform the physical into the internal valuesthe ph
range:

1) calculate the internal value from the physical value with the COMPU-METHOD of
OBJECT-PROP;

2) match calculated internal value against the valid range defined above of the DATA-OBJE(

i) if the value is outside the valid range, the D-server-ddes not accept the physical
input value and reports an error message;

ii) if the value falls into an explicitly specified invalid scale, the information of this SCAL
is used to generate the error message.

the examples below, the following specification of- DIAG-CODED-TYPE is assumed:

[AG-CODED-TYPE xsi:type="STANDARD-LENGTH-TYPE" BASE-DATA-TYPE="A_INT32"
CONDENSED="true" BASE-TYPE-ENCODING="SM">

BIT-LENGTH>12</BIT-LENGTH>

BIT-MASK>EO7</BIT-MASK>

PIAG-CODED-TYPE>

parameter occupies inside’the message a length of 12 bit, but the condensed bit mask restricf]
e signed integer value-to actually 6 bit. Because it is encoded as SM, the implicit valid range is

re 70 — Use of constraints: no explicit restrictions (no INTERNAL-CONSTR) shows an examp

explicit yvalid range is (-, + ) and, therefore, the intersection between the explicit and i
es is [-31,+431].

ysical value

given by the user is first converted into the internal representation and is then matched against the valid

the DATA-

CT-PROP:

alue as an

E-CONSTR

s the length
[-31, +31].

e.

mplicit valid

%}RAU =

=

2

-5 -4 -3 -2 -1 n] 1 2 ] 2 = = 7

Figure 70 — Use of constraints: no explicit restrictions (no INTERNAL-CONSTR)

Figure 71 — Use of constraints: one valid interval shoes an example.

<INTERNAL-CONSTR>

<LOWER-LIMIT INTERVAL-TYPE = "CLOSED">-3</LOWER-LIMIT>
<UPPER-LIMIT INTERVAL-TYPE = "CLOSED">5</UPPER-LIMIT>

</INTERNAL-CONSTR>

© 1SO 2008 — All rights reserved
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The explicit valid range is [-3, +5] and, therefore, the intersection between the explicit and implicit valid ranges

is [-3, +5].
-5 -4 -z -2 -1 u] 1 2 = £ 5 E 7
Figure 71 — Use of constraints: one valid interval
Figure 72 —FOseof constraimts o INTERNATCONS TR timits showsamexampte: Q)
<INTERNAL-CONSTR> QQ
<SCALE-CPNSTRS> .(1/
<SCALE-CONSTR VALIDITY = "NOT-DEFINED"> \ :

</8C
<SCA

</SC
</SCALE-
</INTERNAL-C

With no lim

o0, +oo). Within this interval the interval (4, 5] is declared via S

(5, 6] as no
The explicit]

valid range
equivalent

EXAMPLE 1

<INTERNAL-CO

LOWER-LIMIT INTERVAL-TYPE = "OPEN">4</LOWER-LIMIT>

UPPER-LIMIT INTERVAL-TYPE "CLOSED">5</UPPER-LIMIT>

PLE-CONSTR>

[[E-CONSTR VALIDITY = "NOT-VALID"> O
LOWER-LIMIT INTERVAL-TYPE = "OPEN">5</LOWER-LIMIT> \%
UPPER-LIMIT INTERVAL-TYPE = "CLOSED">6</UPPER-LIMIT> s\

LLE-CONSTR>
CONSTRS>
DNSTR>

ts for the INTERNAL-CONSTR, the explicit validity e internal value is defined in the interv
E-CONSTRS as non-defined and the intg

valid, which is illustrated in the following figur
R\

valid ranges are (-, +4] and (+6, +oo), t fore, the intersections between the explicit and im
5 are [-31, +4] and (+6, +31]. Because! the internal type is an integer type, the second rang

b [+7, +31]. Q\\C’

NOT-DEFINED NOT-VALID

S

Fi@@ﬁ — Use of constraints: no INTERNAL-CONSTR limits

U @Qconstraints: Clipping:
s

al (-
rval

licit
e is

<LOWER-L

<UPPER-LIMIT INTERVAL-TYPE

MIT INITERVAL-TYPE = CLUSED >UX/LOWER- LIMIT

"INFINITE" />

<SCALE-CONSTRS>

<SCALE-CONSTR VALIDITY

"NOT-DEFINED" >

<LOWER-LIMIT INTERVAL-TYPE = "OPEN">4</LOWER-LIMIT>

<UPPER-LIMIT INTERVAL-TYPE

"CLOSED">5</UPPER-LIMIT>

</SCALE-CONSTR>

<SCALE-CONSTR VALIDITY
<LOWER-LIMIT INTERVAL-TYPE
<UPPER-LIMIT INTERVAL-TYPE

"NOT-AVAILABLE">

"OPEN">5</LOWER-LIMIT>

"CLOSED">6</UPPER-LIMIT>

</SCALE-CONSTR>

</SCALE-CONSTRS>

</INTERNAL-CONSTR>
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This XML code defines the explicit validity of the internal value in the interval [0, +<) by defining limits for the
INTERNAL-CONSTR. Within this interval the interval (4, 5] is declared via SCALE-CONSTRS as non-defined

and

the interval (5, 6] as non-available, which is illustrated in the following figure.

The explicit valid ranges are [0, +4] and (+6, +-o), therefore, the intersections between the explicit and implicit
valid ranges are [0, +4] and (+6, +31]. Because the internal type is an integer type, the second ranges is

equ

ivalent to [+7, +31].

Figure 73 — Use of constraints: clipping shows an example.

MOTCEEIRED M AN

AILABLE

\ 7

YALID

:

In 3
phy:
rest
Pre
the
met
valy

EXAMPLE 2 Extracting one bit from the PDU™and converting it into a string via COMPU-METH

“TE

<DAT]
<S5
<Lj

<C

Figure 73 — Use of constraints: clipping

similar way, it is possible to specify constraints for the physical value inside PHYS-CON
sical type of the DATA-OBJECT-PROP is a numerical types'ln' this case, the implicit valid n
ricted by the size or encoding of the data type, only by.the general restriction as given in
jefined ODX base data types. If the DATA-OBJECT-PROP is used for calculation of physica
nternal one, the physical value is matched against the, valid physical range after applying the
hod. If the DATA-OBJECT-PRORP is used to transform the physical into the internal value, f
e given by the user is first matched against the valid physical range.

TTABLE™:

A-OBJECT-PROP ID="DOP_DTC_WLCS">
HORT-NAME>DOP_DTC_WLCS</SHORT-NAME>
DNG-NAME>DTC Warning Lamp Calibration Status</LONG-NAME>
DMPU-METHOD>
CATEGORY>TEXTTABLE</CATEGQRY#
COMPU-INTERNAL-TO-PHYS¥
<COMPU-SCALES>
<COMPU-SCALE>
<SHORT-LABEL>WLD</SHORT-LABEL>
<LOWER&LIMIT INTERVAL-TYPE="CLOSED">0</LOWER-LIMIT>
<UPPER+LIMIT INTERVAL-TYPE="CLOSED">0</UPPER-LIMIT>
<COMPU-CONST>
<VT>warning lamp disabled</VT>
</COMPU-CONST>

STR, if the
ange is not
Table 7 —
value from
conversion
he physical

OD of type

</COMPU-SCALE>
<COMPU-SCALE>
<SHORT-LABEL>WLE</SHORT-LABEL>
<LOWER-LIMIT INTERVAL-TYPE="CLOSED">1</LOWER-LIMIT>
<UPPER-LIMIT INTERVAL-TYPE="CLOSED">1</UPPER-LIMIT>
<COMPU-CONST>
<VT>warning lamp enabled</VT>
</COMPU-CONST>
</COMPU-SCALE>
</COMPU-SCALES>

</COMPU-INTERNAL-TO-PHYS>

</COMPU-METHOD>

© 1SO 2008 — All rights reserved
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<DIAG-CODED-TYPE xsi:type="STANDARD-LENGTH-TYPE" BASE-DATA-TYPE="A_UINT32" IS-HIGHLOW-BYTE-ORDER="true">
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<BIT-LENGTH>1</BIT-LENGTH>

</DIAG-CODED-TYPE>

<PHYSICAL-TYPE BASE-DATA-TYPE="A_UNICODE2STRING"/>

<INTERNAL-CONSTR>

<LOWER-LIMIT INTERVAL-TYPE="CLOSED">0</LOWER-LIMIT>

<UPPER-LIMIT INTERVAL-TYPE="CLOSED">1</UPPER-LIMIT>

</INTERNAL-CONSTR>

</DATA-OBJECT-PROP>

EXAMPLE 3

<DATA-OBJECT
<SHORT-N;
<COMPU-M
<CAT,
</COMPU-
<DIAG-CO
<BIT
</DIAG-C
<PHYSICA]
<UNIT-RE|
</DATA-OBJEC

where Unit_}

<UNIT ID = "
<SHORT-N
<DISPLAY]
<FACTOR-
<OFFSET-
<PHYSICA

</UNIT>

<PHYSICAL-DI
<SHORT-N]
<LENGTH-
<TIME-EX|
</PHYSICAL-D]

73.6.3 [

7.3.6.3.1

FPROP ID = "DOP_VehicleVelocity">
hME>DOP_VehicleVelocity</SHORT-NAME>
ETHOD>

EGORY>IDENTICAL</CATEGORY>

METHOD>

DED-TYPE BASE-DATA-TYPE = "A_INT32" xsi:type = "STANDARD-LENGTH-TYPE">
FLENGTH>16</BIT-LENGTH>

DDED-TYPE>

[ -TYPE BASE-DATA-TYPE = "A_INT32"/>
FF ID-REF = "Unit_Kmh"/>

-PROP>

mh and the appropriate physical dimension are defined as follows:

bnit_Kmh">

AME>Unit_Kmh</SHORT-NAME>
FNAME>km/h</DISPLAY-NAME>
FI-TO-UNIT>3.6</FACTOR-SI-TO-UNIT>
EI-TO-UNIT>0</OFFSET-SI-TO-UNIT>

[ -DIMENSION-REF ID-REF = "PD_Velocity"/%

MENSION ID = "PD_Velocity":*
hME>PD_Velocity</SHORT-NAME>
EXP>1</LENGTH-EXP>
P>-1</TIME-EXP>

[MENSION>

Data extraction

Extracting two bytes from the PDU and calculating the vehicle velocity in km/h:

For the data extraction process of PARAM from the PDU to the physical value, the following

Hata

objects are

— BYTE-POSITION and BIT-POSITION at PARAM which references this DATA-OBJECT-PROP;

used:

— DIAG-CODED-TYPE including all attributes and sub-elements;

— PHYSICAL-TYPE;

— COMPU-METHOD.
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6.3.2 The data extraction process comprises the steps below.

-1:2008(E)

Determination of the size of the parameter in bits (BitLength). Dependent on the actual type of DIAG-

CODE-TYPE, the length is described by another parameter, which shall be extracted before.

In the case

of MIN-MAX-LENGTH-TYPE, it is the net number of bits without the optional termination character.

Extraction of ByteCount bytes, starting at PARAM /BYTE-POSITION, where ByteCount is computed as

follows:

BitPosition + BitLength
Q

1

ByteCount = ’V

9)

The

The
isu
vari
phy

7.3.
A B
is sl

©

where [ | indicates the ceiling function.

Normalization of data: If IS-HIGHLOW-BYTE-ORDER="false” (Intel format), the extracted byt
reversed, so that the byte order corresponds to the Motorola format (HIGHLQW-. This step i
the extracted bytes as a whole, if the coded type represents a numerical type. In t
A_UNICODE2STRING, it is separately applied to each character (pair of bytes).

Extraction of BIT-LENGTH bits from the normalized byte field starting at PARAM /BIT-POS
valid value range of BIT-POSITION is 0 to 7. Bit counting starts with)the least significant (right
the least significant byte where BIT-POSITION is equal 0. If no.BIT-POSITION is specified, th
is taken for it.

Application of the BIT-MASK'6): If CONDENSED="fal¢ée” (the default) apply BIT-MASK as
without any implicit shift operation. If CONDENSED="true” remove from the field all bits that
in the BIT-MASK. The remaining bits form the extracted bit field. Its length is equal to the nur
in BIT-MASK and will affect the decoding in the-fext step.

Decode the extracted bit field according Ao the bit length, the DIAG-CODED-TYPE/BASE-L
and the DIAG-CODED-TYPE/BASE-TYPE-ENCODING and assign the result to a variable co
internal value of internal type.

Computation of the physical value using COMPU-METHOD.
se steps shall be performed.in the reverse direction in the case of a request.

goal of the first 6 steps.is to internally assign the received data to a variable of internal type. T
5ed in the last step {o’calculate the physical value using the specified COMPU-METHOD. Th
hble of the physical type holding the physical value corresponding to the received coded
sical value is{inally displayed to the user (potentially, after converting to desired units).

6.3.3 _“The procedure described above is also valid for the extraction of values of c
YTERIELD, A_ASCIISTRING, A_UTF8STRING, and A_UNICODE2STRING in principle, but i
ghtly.modified.

bs are to be
5 applied to
he case of

ITION. The
most) bit of
e value of 0

AND-mask
are set to 0
nber of “1”s

ATA-TYPE
ntaining the

his variable
b result is a
value. This

pded types
h practice it

a)

b)

c)

The number of bytes to be extracted depends on the content of the PDU. For details see 7.3.6

If the coded type is A_UNICODE2STRING, the byte order flag IS-HIGHLOW-BYTE-ORDER i
each character separately, i.e. each pair of bytes. For A BYTEFIELD, A _ASCIIST
A_UTF8STRING, the byte order flag is ignored.

2.

s applied to
RING, and

Only whole bytes are affected, i.e. the BIT-POSITION is always 0 and no bit shifting is necessary.

16) This step is only related to the element BIT-MASK inside DIAG-CODED-TYPE. The content of the element inside
POS-RESPONSE-SUPPRESSABLE is applied to the internal value and only for data packaging.
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d) The optional leading length parameter shall be extracted separately from this parameter like an own
response parameter. The byte order flag is applied to this leading length parameter, too.

Figure 74 — Example: extraction of a 4-bit value illustrates the extraction process of a 4-bit value from the
PDU.

BytaPosition = 3

l BylaCount = 2

TCompuras o SPoson=o ang BrLengi==
PO {_‘p—_\ ¢ !
high byta e byte
11000011 [ 10101000
) i 2 3 4 5 []

EyteCrder = YRighlow”
Mormalization ﬂ {Motarola formet)

high byte | low byte
1100001 T0TP1000
5 .

15 a

BitPosition = 5
Application of BIT-MASK BilLength = 4

Bitkdask = 0111 {0Th)

high byla low byler

1100001[ | 000p106d

15 g a
Merging OR %

high bayte low byte

1100001f [ T0TR1000

15 5 Q

Racking ﬂ
PO

high byta o byte
11003011 | 10101000
o 1 ] 3 4 5 [

Result of Value Preparation

oonofioi

Figure 74 — Example: extraction of a 4-bit value

At first, the value ByteCount is computed, as follows:

ByteCount = IVBIIPOSIIIOIZ + thLength—‘ _ {5 + 4—‘ P

8 8
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A two-byte sub-frame is then extracted from the original data frame, consisting of the bytes 3 and 4
(BytePosition = 3, the ByteCount = 2). Since ByteOrder=“highlow”, the normalization step is not necessary. In
the next step, the relevant bits are extracted from the two-byte frame using BitPosition and BitLength. Now the
BitMask is applied. The resulting bit field is decoded as an unsigned integer of 4 bit length with default
encoding and the result is assigned to a internal variable of the internal type A_UINT32. Finally, the COMPU-
METHOD (in this case a TEXTTABLE) is applied to the internal value and the result is assigned to a new
string-valued variable.

7.3.6.4 Data packing

The_process of data packing, i.e. the conversion of the physical value into its internal representation and

puttjng it into the PDU, follows the steps below.

a) |Value preparation: the physical value is prepared in order to be put into the PDU. The steps below are
necessary.

1) Computation using COMPU-METHOD: the physical value is converted into the internal
representation. The bytes of the target value buffer are set to zero by default.

2) Creation of bit-stream using ENCODING.

3) Determine the effective BitLength for the coded data types A BYTEFIELD, A_ASCIISTRING,
A _UTF8STRING and A_UNICODE2STRING, including termination character if necessary.

4) Truncation of the coded value: If CONDENSED="“false” clear all bits positioned above BitLength in
the bit-stream. If CONDENSED=*true” count the’ number of 1s in the BIT-MASK calling it
ValueLength. Clear all bits positioned above ValuelLength in the bit-stream.

5) Application of BIT-MASK'7) if it is specified:\the BIT-MASK here is used to manipulate tHe truncated
value that comes out of the computing method. If CONDENSED="false”, a bit-wise AND-pperation is
applied to the bit-stream and the BIT-MASK. If CONDENSED="true”, merge the BIT-MASK and the
bit-stream IN into a new bit-stream OUT. Initialize OUT with the BIT-MASK. Then replace|every “1” in
bit-stream OUT with bits from bit-stream IN from least-significant-bit to most-significant-bit. Replace
the least-significant “1” in bit-stream OUT with bit 0 of bit-stream IN. Replace the next “1” in bit-
stream OUT with bit 1 of bit:stream /N and so on. Use bit-stream OUT from there on.

EXAMPLE Expanding.a 4 bit value to a bit length of 8:
Index: 76543210
Bit-Stream /N 00001100
replaces /[ |
BIT-MASK: 0101010
Bit-Stream OUT: 01010000
b) |Preparation of a PDU cut-out:

Extraction of ByteCount bytes, starting at PARAM /BYTE-POSITION, where ByteCount is computed
as follows:

1)

ByteCount = [BltPosmon8+ BltLength—|

17) This step is only related to the element BIT-MASK inside DIAG-CODED-TYPE. The content of the element inside
POS-RESPONSE-SUPPRESSABLE is applied to the internal value, i.e. between the steps a) and b) and it only modifies
the internal value by a bit-wise OR operation, but it has no affect to the data packaging.
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c)

2) If the bytes do not exist at the time, the parameter is to be processed, they are created and initialized

Wi

th 0. The result of this step is a PDU cut-out with the length of ByteCount bytes.

3) Normalization: if 1S-HIGHLOW-BYTE-ORDER="“false” (Intel format), the extracted bytes are to be
reversed, so that the byte order corresponds to the Motorola format (HIGHLOW). This step is only
applied if coded type represents a numeric value. In the case of UNICODE string, each pair of bytes,
representing a single character, is swapped separately.

4) Application of BIT-MASK'8): the bit in the bit-stream is set to 0, if the corresponding bit in the BIT-
MASK is set to 1 (i.e. clear all bits, which have the value of 1 in the BIT-MASK). The bit 0 of the BIT-
MASK is applied to the bit x in the PDU cut-out, where x=BitPosition; bit 1 is applied to the bit x+1

an
ler

NQTE  BIT-MASK is used to protect bits in the PDU from manipulation, e.g. because they aré already s
othler PARAMs.

5) Merging: the BitLength bits of the PDU cut-out and the bit-stream are merged.by applying a log
OR-operation. The bit 0 of the bit-stream is applied to the bit x in-the PDU cut-out, w
x=BitPosition; bit 1 is applied to the bit x+1 and so on.

Packing into the PDU:

1) Ngrmalization: if IS-HIGHLOW-BYTE-ORDER="false” (Intel-format), the extracted bytes are tq

re

2) Put back the PDU cut-out into the PDU.

ersed again to cancel the first normalisation out.

d so on. The default BIT-MASK if not specified is always a sequence of bit “1” according to|
gth BitLength. In other words: If BIT-MASK is not defined the bit-stream shall be copied.intg
PDU limited by BitLength.

the
the

et by
jical

nere

be

18) This description is only related to the element BIT-MASK inside DIAG-CODED-TYPE. The content of the element
inside POS-RESPONSE-SUPPRESSABLE is applied to the internal value.
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Figure 75 — Example: preparation of physical value for data packing illustrates steps a) 1) to a) 5).

A_UNICODE2STRING physical_value = "Light Dim High"

Loverlimit  UpperLimit  Text

3

&)

Light L Wedium

5

Computation Zompukdethod

5

Light Cirt Figh

Physica Tvpe = A_UNICODE2STRING

A_UINT3Z coded_value =5

Creation of Bit-Stream us ng i .
A SE.TYE = EN-ODING ﬂ BASE-TYPE-ENCODIMNG ="HOMNE
pe
nn0001 0

Eittlask = 07h
(=0111)

00000101

Application of BIT-MASK

Figure 75 — Example: preparation of physical value for data packing

© 1SO 2008 — All rights reserved

I1ISO 22901-1:2008(E)

95


https://standardsiso.com/api/?name=f9b8761ec37f6a1f8e205bd0f50dbae5

ISO 22901-1:2008(E)

Figure 76 — Example: data packing illustrates steps b) 1) to c) 2).

BytePosition = 3

ByleCounl = 2
complted rom BitFosit on=5 and BilLenath=4
PDOU {comp Jth=4)
Righ byte | Tow byte
11000011 | 10101000
n 1 ] 3 4 5 G
. ByteOrder = "highow"
Normalizalion J_|7 (Wotarola format)
v
high byte | low byte
1100001 101D 1000
15 5 1]
BitFosition = %
Application of BIT-MASK EitLength =4

Eithaclk = 0171 (C7h)

high byte | low byte

1100001[ OODD1DEIO
15 5 0 Fesult of Value Preparatjon
/ 0000070T]

Merging OR Q/‘/
high byte | low byte
1100001[1: 10’1?]1000
14 L] u]

Packing

RDU
high byte oy byt
L0V SN R IV R LSRR N]S)
0 1 2 3 4 5 5

Figure 76 — Example: data packing
The items below should be pointed out.

— If only whole bytes are affected, e.g. for coded types A_BYTEFIELD, A_ASCIISTRING, A_UTF8STRING,
and A_UNICODE2STRING without BIT-MASK and BIT-POSITION, the algorithm described above is
equivalent to a simple coding and copying of the value into the PDU starting at the BYTE-POSITION. In
the case of A_UNICODE2STRING, the flag IS-HIGHLOW-BYTE-ORDER="false” shall be considered for
each pair of bytes representing a single UNICODE character.
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The optional BIT-MASK specifies the bits inside the PDU which are changed by the value. The steps 1 d),

1 e), 2 c¢) and 3) are equivalent to the rule, that only those bits of the bit-stream are moved (

copied) into

the PDU, those corresponding bit in the bit mask are set to 1 and all other bits in the PDU remains

unchanged.

The data extraction is the logical inversion of the data packing. Some steps are not required for data

extraction because the PDU cut-off will not put back into the PDU or the applying of the B
steps 1 d), 1 e) and 2 c) are combined in only one step.

The optional leading length parameter shall be put separately from the other parameter |
request parameter. The byte order flag is applied to this length parameter, too.

IT-MASK in

ike an own

6.5 Value comparison
nition of LOWER-LIMIT and UPPER-LIMIT in COMPU-SCALE, INTERNAL-CONSTR ,SCAL
CASE requires the definition of comparison operators “<” (less than), “==" (equals)-and “>” (g

bse of A_UINT32, A INT32, A FLOAT32 and A_FLOATG64 the values arexcompared numeric
__ASCIISTRING, A_UNICODE2STRING, and A_UTF8STRING only the)comparison operator
ned. Two strings are equal, if and only if both strings have the same length and each co
racter code is equal.

ase of A BYTEFIELD the comparison operators are defined“as follows. The values are fi
ing 00-Bytes until they are of same length. Right-most byte is the least significant byte. Af
es are interpreted as numerical values (large unsighed integers) and can be compareq
erical types.
MPLE The following (in-) equations are valid for-byte fields:

ff01 == OxOOFFO01 == OxFFO01 > 0XO0AE02 == OXAE02 == Oxae02; OXxAE02 < OxFFO01.

.6 Computational methods

.6.1 General

nputational methods (COMPU-METHOD) are needed to calculate between the internal ty
sponse parameter from the response message received from the ECU. To this internal diagng
putational method”is applied to get the physical value for representation. On the other hang

e given by the,user is to be converted into internal value in order to be sent to an ECU. This i

s into a request are made via DIAG-CODED-TYPE that is described in 7.3.6.2, 7.3.6.3, and 7.1

F-CONSTR
reater than)

blly. In case
‘equals” is
rresponding

led up with
ter that the
like other

pe and the

sical type of the diagnéstic values. An internal diagnostic value is for example the result of the g¢xtraction of

stic value a
a physical
5 also done
ing of data
.6.4.
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See Figure 77 — UML representation of conversion for further detail.

Drawing: Conversion

Package: D

ataParameter::Conversion

COMPU-METHOD

ICATEGORY[1] : COMPU-CATEGORY

na

wenumerations

wattrs INTERVAL
woontents CONTH

A COMPU-

type compl
respectively
automatical
correspond
calculation.

1 COMPU-CATEGORY
IDENTICAL
0.1 0.1 LINEAR
SCALE-LINEAR
COMPU-PHYS-TO-INTERNAL COMPU-INTERNAL-TO-PHYS TEXTTABLE
COMPUCODE
TAB-INTP
0 [} ri) Fa A} ATELINC
0.1 0.1 0.1 o1 | o1 a.1 [POALE-RAT-FUNC
prio = 010} o = TG}
- n__1
GORY ‘
. o
! {XOR}. COMPU-DEFAULT-VALUE
Job:-PROG-CODE B ]
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EMCRYPTION[O. 1] : string COMPU-CONST Yy
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0.1 [XOR}
COMPU-SCALE :
SHORT-LABEL[D..1] : TEXT :
DESCI0..1] - DESCRIPTION
1 COMPU-BATIONAL-COEFFS
0.1 0. 1
I %4 0.1 Hehile
[element-names telement-names wimphghilds
LOWERLMIT UPPER-LIMIT 0.1
welemerf-nameas
SimpleData- LIMIT COMPU-INVERSE-VALUE EOMPU-NUMERATOR wimptkhilds
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FYPE[D_1] : INTERVAL-TYPE = CLOSED
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0.1 {ordared} {ordgred) ‘

Figure 77 — UML representation of conversion

METHOD can spécify a COMPU-INTERNAL-TO-PHYS and/or a COMPU-PHYS-TO-INTER
element, which specifies/the’transformation of a coded value read out of the PDU into a physical value
ant to the DOP-BASE this COMPU-METHOD belongs to or a physical value into a coded vg
. For invertible COMPU-METHODS (e.g. a LINEAR function), the inversion shall be perfor
y, e.g.. by a D-server. In case the COMPU-INTERNAL-TO-PHYS calculation is not invertible
ng”~*COMPU-PHYS-TO-INTERNAL element can be used to define a deterministic inv

The same holds true, if only a COMPU-PHYS-TO-INTERNAL has been defined at this is

v

VT

wcontents CONTENT[1] : double

wocontents CONTENT[1] : string
watlrs TI0..1] : string

NAL
of a
lue,
med
the
Brse
not

invertible. A COMPU-INTERNAL-TO-PHYS can be used to solve this situation. A COMPU-METHOD of one of
the categories RAT-FUNC, SCALE-RAT-FUNC, or COMPUCODE is never invertible and a separate element
for the inverse direction shall be specified, if the inverse direction is required. Be aware that the author is
responsible for the consistency between the COMPU-INTERNAL-TO-PHYS and the COMPU-PHYS-TO-
INTERNAL calculation, if this consistency is expected. There is no possibility for an ODX tool to check that the
one is really a valid inversion of the other one.

For an example on the use of COMPU-INVERSE-VALUE, see 7.3.6.6.7, where a TEXTTABLE is specified.
Since multiple internal values are mapped onto the same string as physical value, there is no deterministic
inversion. However, for every COMPU-SCALE element a COMPU-INVERSE-VALUE is specified. For
example, the values 5...9 map onto the string “ON”. Since it is non-deterministic to which value “ON” should
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be mapped when converting from physical to internal value, COMPU-INVERSE-VALUE defines this
deterministically to be the value 5.

In case both directions (COMPU-PHYS-TO-INTERNAL and COMPU-INTERNAL-TO-PHYS) are defined in
one COMPU-METHOD both need to be used in case this COMPU-METHOD appears in a REQUEST and
RESPONSE. If only one direction is used, inversion takes place in the respective other direction, if the
corresponding conversion is invertible.

Table 10 — COMPU-METHOD outlines the various cases.

Tabla-40 COMPLLMETLIO
TavTC™ TV CUNWIT U"ITMM.TTTOWD

calculation of direction . \ .
calculation of.direction

COMPU-METHOD specifies ... internal -> physical (response)

uses .. physical -> internal'(requejt) uses ...

COMPU-INTERNAL-TO-PHY|S in inverse

only COMPU-INTERNAL-TO-PHYS COMPU-INTERNAL-TO-PHYS . .
direction

both COMPU-INTERNAL-TO-PHYS and

COMPU-PHYS-TO-INTERNAL COMPU-INTERNAL-TO-PHYS COMPUY-PHYS-TO-INTERNAL

COMPU-PHYS-TO-INTERNAL in

only COMPU-PHYS-TO-INTERNAL . C
inverse direction

COMPU-PHYS-TO-INTERNAL

There are eight different types of COMPU-METHODs: IDENTICAL, LINEAR, SCALE-LINEAR, TEXTTABLE,
COMPUCODE, TAB-INTP, RAT-FUNC and SCALE-RAT-FUNC. The mandatory member CATEGORY
defipes the type of the COMPU-METHOD.

A generic approach is used for the definition of functions. The following mathematical function forms the basis
of all functions apart from IDENTICAL, TEXTTABLE and COMPUCODE:

n

2
() = L0 Ve TxA Vg x4 AN, T X Numerator

2 m .
Vpo+Vp1*x+Vpp *x% +2.¥Vp, *x Denominator

Forleach interval, a numerator (COMPU-NUMERATOR) and a denominator (COMPU-DENOMINATOR) are
defined. Each of them-defines a sequence of V-values representing a polynomial. The first V7 is the coefficient
for 19, the second Kis the coefficient for x!, and so on.

Thel domain ef\the a COMPU-METHOD of CATEGORY TEXTTABLE, SCALE-LINEAR or SCALE{RAT-FUNC
can| be divided into several intervals each specified by one COMPU-SCALE. The domain of categories
LINEAR- and RAT-FUNC shall define exactly one COMPU-SCALE, which may only restrict the single domain.
categories IDENTICAL and COMPUCODE shall not define any COMPU-SCALE at all. The category
NFP-sh pesi S MO bert-A-thi e—oach A willl define only

A scale for a function is defined via COMPU-SCALE. When applying intervals for scales, defined by UPPER-
LIMIT and LOWER-LIMIT, the user shall guarantee that no intervals will overlap (Exception: Only for the
COMPU-METHOD of type TEXTTABLE overlapping is allowed.). Therefore the attribute INTERVAL-TYPE
and its values “OPEN”, “CLOSED” or “INFINITE” can be used. The value “OPEN” does not include the
boundary, whereas the value “CLOSED” does. “INFINITE” denotes an open-end interval. For the categories
LINEAR and RAT-FUNC a missing LOWER-LIMIT or UPPER-LIMIT means, that the domain is not restricted
in this corresponding direction. For the categories TEXTTABLE, SCALE-LINEAR, and SCALE-RAT-FUNC the
LOWER-LIMIT shall be defined in any COMPU-SCALE definition. If no UPPER-LIMIT is defined the COMPU-
SCALE will be applied only for the value defined in LOWER-LIMIT. In this case INTERVAL-TYPE at LOWER-
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LIMIT shall be defined as CLOSED. For the category TAB-INTP, LOWER-LIMIT contains the singular value
and UPPER-LIMIT shall not be present.

The processing order of the scales of any category is the order of specification inside the ODX document: The
first matching scale closes the processing in the D-server. This is even the case, if the value falls into several
scales of a TEXTTABLE. Besides the COMPU-SCALEs, the categories TEXTTABLE, SCALE-LINEAR, and
SCALE-RAT-FUNC may define an optionally default scale COMPU-DEFAULT-VALUE. If the COMPU-
METHOD is used in the inverse direction and if the optional COMPU-INVERSE-VALUE is not present inside
COMPU-DEFAULT-VALUE, the default scale is ignored.

The use of this optional element differs for both computational directions, if it is really applicable:

in the g
result,

in the ¢
result,
be defi

If the valug
present or 1

The differer
invalid due
parameter,

For all CON
calculation

influence on the precision of the calculation.

ase of computational direction internal to physical value, the physical value is only reported\ag
f the internal value does not match any defined interval (wherever they can be defined);

ase of computational direction physical to internal value, the internal value is only*réported as
f the physical value given as input value does not match any defined interval (wherever they
hed) and if it is equal to the physical value given inside the default scale.

does not fall into any COMPU-SCALE and if the optionally COMPU-BEFAULT-VALUE is
ot applicable, the D-server shall indicate a runtime error.

t processing of the default scale for both directions reflects the.idéa that an invalid input value,
to a spelling error in the case of a TEXTTABLE, should not'be‘accepted in the case of a req
while any allowed response parameter could use the default scale if applicable.

IPU-METHODs except those of CATEGORY IDENTICAL, TEXTTABLE and COMPUCODE,
ype (float or integer) is deduced from the type of the.internal and physical values. It has a deci

The type offthe calculation is determined according to the following rules:

a) if one |of the types (physical or internal).is;A_FLOAT32 or A_FLOATG64, the calculation is of
A _FLOAT®64 bit;

b) if both fypes are A_UINT32, the calculation is of type A_UINT32;

c) in any pther case, the calculation-is of type A_INT32.

The type of| the coefficients in €COMPU-NUMERATOR is equal to the type of the calculation. Also the typ

the coefficignts in COMPU<BENOMINATOR is equal to the type of the calculation, except for the categq

the

the
can

not

e.g.
est

the
sive

ype

e of
ries

LINEAR and SCALE-LINEAR, where the only coefficient is always of type A UINT32. The COMPU-

DENOMINATOR shall be-non-zero. If the COMPU-DENOMINATOR is not specified, the numerical value
assumed fdr the denominator, i.e. no division is executed.

The type of the‘values of the other elements inside COMPU-INTERNAL-TO-PHYS and COMPU-PHY S-
INTERNAL lare’summarized in Table 10 — COMPU-METHOD

1is

TO-
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Table 11 — Elements of COMPU-METHOD

Element COMPU-INTERNAL-TO-PHYS COMPU-PHYS-TO-INTERNAL

LOWER-LIMIT internal type physical type
UPPER-LIMIT internal type physical type
COMPU-INVERSE-VALUE internal type physical type
COMPU-CONST physical type internal type
COMPU-DEFAULT-VALUE physical type internal type
COMPU-DEFAULT-VALUE/ COMPU- internal type physical type
INVERSE-VALUE

IMPORTANT — Not all elements are applicable for all categories of COMPU-METHOD. Spme of the
elements have the sub-elements V and VT. In all of theses cases, the sub-element V shall be used for
numerical types and VT for non-numerical types.

The content specified inside the XML document shall match the Schema data‘types according to [Table 12 —
Schema data types.

Table 12 — Schema data types

BASE-DATA-TYPE Schema data type
A_INT32 xsd:int
A_UWINT32 xsd:unsignedint
A_FLOAT32 xsd:float
A_RKLOAT64 xsd:double
A_BYTEFIELD xsd:hexBinary
A_ASCIISTRING xsd:string
A_WTF8STRING xsd:string
A_UNICODE2STRING xsd:string

If an overflow or divisien'by zero occurs during the calculation, the D-server shall report an error message.

If the calculatienitype is A_FLOAT64 and a result type is either A_INT32 or A_UINT32, the [commercial
rounding is applied, i.e. 0.5->1,1.3->1,1.5 ->2.

© 1SO 2008 — All rights reserved 101


https://standardsiso.com/api/?name=f9b8761ec37f6a1f8e205bd0f50dbae5

ISO 22901-1:2008(E)

7.3.6.6.2 Identical

Figure 78 — COMPU-METHOD of type identical shows a COMPU-METHOD of type IDENTICAL
(CATEGORY="IDENTICAL”) which just passes on the input value so that the internal value and the physical
one are identical.

Mathematical function: 12 A
f(x)=x,xeR 10 -
. 8 -
Certain data types: _
3 6
— Internd: all types 2
s 4
— Physical: all types
2
— (physidal type = internal type)
0O
-2 2 4 6 8 10 12
224
internal

Figure 78 — COMPU-METHOD -of type identical

For COMPUWU-METHODs of this type, the data objects COMPU-INTERNAL-TO-PHYS and COMPU-PHYS-{TO-
INTERNAL |are not allowed. This is the simplest type.of a COMPU-METHOD and can be instantiated as
follows:
EXAMPLE
<COMPU-METHOpP>

<CATEGORY>[[DENTICAL</CATEGORY>
</COMPU-METHpPD>
The value domain of an identical’function includes all values of all types (including ASCII strings). This does
not becomg apparent from the drawing above, but it is possible. The only limitation, which shall be obseryed,
is that the physical and the\internal types shall be identical. If the coded type (at BASE-TYPE-ENCODIN( at
DIAG-CODED-TYPE) is>A_ASCIISTRING or A_UTF8STRING, the conversion to or from the physical BASE-

DATA-TYPE A_UNICODE2STRING shall be done implicitly during the decoding or encoding process.

7.3.6.6.3 |Linear

Figure 79 — COMPU-METHOD of type linear shows COMPU-METHODs of CATEGORY LINEAR which
multiply the input value with a factor and add an offset. As an option, the sum can be divided by a constant
unsigned integer. Exactly one COMPU-SCALE shall be defined. It contains COMPU-RATIONAL-COEFFS
within which COMPU-NUMERATOR and COMPU-DENOMINATOR are declared. The numerator should
contain two values. The first one is the offset (V,,), the second one is the factor (V). If the denominator is
present it shall specify exactly one unsigned integer value. The LIMITs at COMPU-SCALE can be used to
restrict the value domain.

Via this COMPU-METHOD, it is possible to create a function returning a constant value by setting 74 = 0. In
this case, COMPU-INVERSE-VALUE shall be defined if the reverse calculation is required.
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Mathematical function: 12
Vo +Var*x 10 1
f(x)= NOV N1
DO 8 -
Possible data types: g 6 -
>
(=
— Internal:  A_INT32, A_UINT32, A _FLOAT32, e 4 -
A_FLOATOZ
7 \
— | Physical: A INT32, A_UINT32, A FLOAT32, . g
A_FLOAT64 /"’ A N A |
- 2 4 6 8§ 10 2
-2 4

internal

Figure 79 — COMPU-METHOD of type‘linear

EXAMPLE
f(xp=3+2x

<COMPU-METHOD>
<CRTEGORY>LINEAR</CATEGORY>
<CPpMPU-INTERNAL-TO-PHYS>
COMPU-SCALES>
<COMPU-SCALE>
<COMPU-RATIONAL-COEFFS>
<COMPU-NUMERATOR><V>3</V><V>2</V><4ACOMPU-NUMERATOR>
<COMPU-DENOMINATOR><V>1</V></CQMPU-DENOMINATOR>
</COMPU-RATIONAL-COEFFS>
</COMPU-SCALE>
/COMPU-SCALES>
</[FOMPU-INTERNAL-TO-PHYS>
</COMPU-METHOD>

7.3.6.6.4 Scalelinear

Figdre 80— COMPU-METHOD of type scale linear shows functions (CATEGORY=“SCALE-LINEAR”) which
are [similar to the linear ones with the difference that more than one interval can be defined as the¢ domain of
the funetion and different calculations can be applied to the intervals. The boundaries of the intervals shall not
overlap.

Condition for invertibility: adjacent COMPU-SCALES shall have the same values on their common boundaries
AND the V4 of all intervals shall have the same sign or shall be 0. If 7',y = 0, COMPU-INVERSE-VALUE shall
be specified.
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Mathematical function: 12
1 1 % 10 4
Vo +V
NO 1N1 x’ xe I
Vpo 81
f(x)= 5
Vi +V i *x iz 8
ZNOTINT 7y 1, 2
Y bo s 4
. ./
where I, .|., |, are arbitrary disjunctive intervals.
0O
Possible dgta types: -2 2 4 6 8 10 , M2
2 ;
— Interna: A_INT32, A_UINT32, A_FLOAT32, internal
A_FLOAT64

— Physichl:  A_INT32, A _UINT32, A_FLOAT32,
A_FLOAT64

Figure 80 — COMPU-METHOD of type scale’linear

EXAMPLE

1+ 2x,x € [0,2)
f(x)=43+kxe[25)
8,) € [5,+)

<COMPU-METHOpP>
<CATEGORY>BCALE-LINEAR</CATEGORY>
<COMPU-INTERNAL-TO-PHYS>
<COMPU-SFALES>
<COMPU}SCALE>
<LOWER-LIMIT INTERVAL-TYPE="CLOSED">0</LOWER-LIMIT>
<UPPER-LIMIT INTERVAL-TYPE={OPEN">2</UPPER-LIMIT>
<COMPU-RATIONAL-COEFFS>
<CPMPU-NUMERATOR><V>1</NV><V>2</V></COMPU-NUMERATOR>
<CPMPU-DENOMINAT@R>%V>1</V></COMPU-DENOMINATOR>
</COMPU-RATIONAL~COEFFS>
</COMPpP-SCALE>
<COMPU} SCALE>.
<LOWER-LIMIT INTERVAL-TYPE="CLOSED">2</LOWER-LIMIT>

<UPPER-LIMIT INTERVAL-TYPE="OPEN">5</UPPER-LIMIT>

<COMPU-RATIONAL-COEFFS>
<COMPU-NUMERATOR><V>3</V><V>1</V></COMPU-NUMERATOR>
<COMPU-DENOMINATOR><V>1</V></COMPU-DENOMINATOR>
</COMPU-RATIONAL-COEFFS>
</COMPU-SCALE>
<COMPU-SCALE>
<LOWER-LIMIT INTERVAL-TYPE="CLOSED">5</LOWER-LIMIT>
<UPPER-LIMIT INTERVAL-TYPE="INFINITE"/>
<COMPU-RATIONAL-COEFFS>
<COMPU-NUMERATOR><V>8</V><V>0</V></COMPU-NUMERATOR>
<COMPU-DENOMINATOR><V>1</V></COMPU-DENOMINATOR>
</COMPU-RATIONAL-COEFFS>
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</COMPU-SCALE>
</COMPU-SCALES>
</COMPU-INTERNAL-TO-PHYS>
</COMPU-METHOD>

7.3.6.6.5 Rational function

Figure 81 — COMPU-METHOD of type rational function shows a function (CATEGORY="RAT-FUNC”) which

differs from the linear function in the omission of the restrictions for COMPU-NUMERATORs and COMPU-
DENOMINATORS Thn\]/ can-have as many \=values as needed.-The calculation-inthe reverse direction is not

alloyed for this type.

Mathematical function: 21

_ pavo +’V)J1* X'+’V)J2 *.x2 +n..4’L]A% *.x”

S

m

V})O +’V})1*.x4‘L<D2 *.x2 +H..+’V1)m *.x

Posgsible data types: /1
V2
— | Internal: A_INT32, A_UINT32, A_FLOAT32, A_FLOAT64
2 2 4 6 é 10 12
— | Physical: A_INT32, A_UINT32, A_FLOAT32, A_FLOAT64 2]

internal

Figure 81 — COMPU;METHOD of type rational function

EXAMPLE

f(x)= x2,xe [0, +<)

<COMPU-METHOD>
<CRTEGORY>RAT-FUNC</CATEGORY>
<CPMPU-INTERNAL-TO-PHYS>
COMPU-SCALES>
<COMPU-SCALE>
<LOWER-LEMIT INTERVAL-TYPE="CLOSED">0</LOWER-LIMIT>
<UPPER-LIMIT INTERVAL-TYPE="INFINITE"/>
<COMPU=RATIONAL-COEFFS>
<COMPU-NUMERATOR><V>0</V><V>0</V><V>1</V></COMPU-NUMERATOR>
<COMPU-DENOMINATOR><V>1</V></COMPU-DENOMINATOR>

</COMPU-RATIONAL-COEFFS>
</COMPU-SCALE>
</COMPU-SCALES>
</COMPU-INTERNAL-TO-PHYS>
</COMPU-METHOD>
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7.3.6.6.6

Scale rational function

Figure 82 — COMPU-METHOD of type scale rational function shows COMPU-METHODs of CATEGORY
SCALE-LINEAR of the CATEGORY SCALE-RAT-FUNC which can have more than one COMPU-SCALE to
provide different calculations for different intervals. The calculation in the reverse direction is not allowed for

this type.

Mathematical function: 12 1
o\ 1 % 1 % 2 1 «.n 0
VO +-PUV1 X'+LZV2 X 4>”'4>L2Vn X el
: 1 i
Vho + Vi *x+V Dy *x2 44V ) *x™ _ 8
f(x)= - S 6
VAI{’O+V]§1*x+V]§2*x2+'"+VNn*xn cJ _,::
, X k 4
Vo +VE *x+vE, *x? T L
2 |
where Iy, .|. , I, are arbitrary disjunctive intervals. A
2 4 6 8 10 12
Possible data types: -2 J
internal
— Interngl: A_INT32, A_UINT32, A_FLOAT32, A_FLOAT64

— Physicpl: A_INT32, A_UINT32, A_FLOAT32, A_FLOAT64

Figure 82 — COMPU-METHOD of type scale rational function

xe[0,2)

—,x€[2,0)

EXAMPLE
2
X
Sfx)=
6+
2

<COMPU-METHOp>

<CATEGOR}>SCALE-RAT-FUNC</CATEGORY>

<COMPU-T

NTERNAL-TO-PHYS>

<COMPU-SCALES>

COMPU-SCALE>
<LOWER=LIMIT INTERVAL-TYPE = "CLOSED">0</LOWER-LIMIT>
<UPPER-LIMIT INTERVAL-TYPE = "OPEN">2</UPPER-LIMIT>

*COMPU-RATIONAL-COEFFS>

<COMPU-NUMERATOR>
<V>0</V>
<V>0</V>
<V>1</V>
</COMPU-NUMERATOR>
<COMPU-DENOMINATOR>
<V>1</V>
</COMPU-DENOMINATOR>
</COMPU-RATIONAL-COEFFS>

</COMPU-SCALE>

<COMPU-SCALE>

106

<LOWER-LIMIT INTERVAL-TYPE =

"CLOSED">2</LOWER-LIMIT>
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<UPPER-LIMIT INTERVAL-TYPE = "INFINITE"/>
<COMPU-RATIONAL-COEFFS>
<COMPU-NUMERATOR>
<V>6</V>
<V>1</V>
</COMPU-NUMERATOR>
<COMPU-DENOMINATOR>
<V>2</V>
</COMPU-DENOMINATOR>
</COMPU-RATIONAL-COEFFS>
</COMPU-SCALE>

</COMPU-SCALES>

/COMPU-INTERNAL-TO-PHYS>
</COMPU-METHOD>

7.3.6.6.7 Text table

Figdre 83 — COMPU-METHOD of type Texttable shows the TEXTTABLE which is commonly sp
by COMPU-INTERNAL-TO-PHYS and used in both directions. First, it is. described for COMPU-
TO{PHYS. The type TEXTTABLE is used for transformations of the interhal value into a textual ex
leagt one COMPU-SCALE shall be specified. In each scale UPRER=LIMIT and LOWER-LIMI
intefval. For a TEXTTABLE, these scales may overlap. To find "a' single matching interval, th
SCALEs are to be processed in ODX document order. The first matching interval is taken. T|
COMPU-DEFAULT-VALUE can be used to define the physical value if the internal value does n
givgn interval. COMPU-CONST with the data object VT defines the resulting text for the appropriat
the Jreverse calculation is needed, for each scale the COMPU-INVERSE-VALUE can be used td
revgrse calculation result. In case where LOWER-LIMI is equal to UPPER-LIMIT, the COMPU
VAUUE is optional. If it is omitted, the LOWER-LIMIT is used as the inverse value. To gu
unambiguous reverse calculation, the COMPUANVERSE-VALUE of all the COMPU-SCALEs
phygical string value shall be identical. If the.internal data type is a string type, the definition of a
alloyed. If the element UPPER-LIMIT is\explicitly specified, its content shall be equal to the
LOWER-LIMIT.

In al TEXTTABLE inside COMPU-RHYS-TO-INTERNAL, the textual expression shall be specified
LIMJT (UPPER-LIMIT should be.omitted or shall be equal) and the internal value shall be spe
COMPU-CONST. Each COMPUY-SCALE, therefore, represents a single textual value. The ph
proyided is matched in~ ODX document order against each COMPU-SCALE. Theref
COMPUSCALEs may aovertap. The COMPU-CONST of the first COMPU-SCALE that represents
sane text as physicalvalte contains the resulting internal value.

1:2008(E)

ecified only
NTERNAL-
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| define an
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he optional
bt lie in any
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define the
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Example of a TEXTTABLE function:

internal physical

[0,5) "OFF"
[5.,9) "ON"
[9,00) "OVERLOAD"
Z
Possible data types: %

— Interngl:  A_INT32, A_UINT32, A_FLOAT32;
_A_FLPAT64; A_ASCISTRING, A_UTF8STRING,
A_BYTIEFIELD; A_UNICODE2STRING,

— Physicpl: A_UNICODE2STRING.

internal (]/(19)

Figure 83 — COMPU-METHOD of type Texttablg\\%

The example shown above is implemented as follows:

<COMPU-METHOpP> Q

<CATEGOR}>TEXTTABLE</CATEGORY> o\\
<COMPU-INTERNAL-TO-PHYS> &

<COMPU-SCALES> ®

COMPU-SCALE>

<LOWER-LIMIT INTERVAL-TYPE = "CLOSED" >0</LOWE@ MIT>
<UPPER-LIMIT INTERVAL-TYPE = "OPEN">5< /UPPERALIMIT>
<COMPU-INVERSE-VALUE> \O

<V>0</V> . \&
</COMPU-INVERSE-VALUE> \\0
<COMPU-CONST> C)

.

<VT>OFF</VT> @ °
</COMPU-CONST> O

/COMPU-SCALE> C)
COMPU-SCALE> O N
<LOWER-LIMIT INT -TYPE = "CLOSED">5</LOWER-LIMIT>
<UPPER-LIMIT VAL-TYPE = "OPEN">9</UPPER-LIMIT>
<COMPU—HNQ_ VALUE>
<V>5?&>
</COo NVERSE-VALUE>
< -CONST>

<VT>ON</VT>
% /COMPU-CONST>
</COMPU-SCALE>

<COMPU-SCALE>
<LOWER-LIMIT INTERVAL-TYPE = "CLOSED">9</LOWER-LIMIT>
<UPPER-LIMIT INTERVAL-TYPE = "INFINITE"/>
<COMPU-INVERSE-VALUE>
<V>9</V>
</COMPU-INVERSE-VALUE>
<COMPU-CONST>
<VT>OVERLOAD</VT>
</COMPU-CONST>
</COMPU-SCALE>
</COMPU-SCALES>
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<COMPU-DEFAULT-VALUE>

<VT>UNDEF</VT>

</COMPU-DEFAULT-VALUE>

</COMPU-INTERNAL-TO-PHYS>

</COMPU-METHOD>

7.3.6.6.8

Tab interpolated

F|gure 84 — COMPU METHOD of type tab mterpolated shows a COMPU- METHOD of CATEGORY TAB-

INTR

d COMPU-

CcoO \lST/V are used for that purpose (UPPER LIMIT should be omltted or shaII be equal to LOWER LIMIT). If
the [calculation is used in the direction of specification, it is performed as follows: The inputcvalue|is matched
agajnst the value intervals in the order they are defined by the COMPU-SCALEs; the limits of a value interval
are [defined by the LOWER-LIMIT values of two adjacent COMPU-SCALEs. The processing stgrts with the
firsttand second COMPU-SCALEs, in the next step the second and the third COMPU-SCALEs afe checked,

ther

the third and forth, and so on. Once the input value matches an end point_dplies inside an|interval the
itergtion is stopped and the result value is to be calculated via linear interpolation ifor the interval
the |values inside COMPU-CONST/V of the same COMPU-SCALEs.

specified by
If the~internal value is legs than the

smgllest defined X-value or greater than the greatest defined X-value a runtime error shall be indigated by the

D-server.

Thel calculation in the reverse direction is performed in an analogous‘manner and also in the samq

order, with

the (difference that the input value is tested against the valuedntervals, which are defined by the COMPU-
COINST/V values of two adjacent COMPU-SCALEs. The first pair of COMPU-SCALEs matching the value will
be Used to calculate the result in reverse direction by interpolation the interval specified by their LOWER-

LIM|Ts.

Example of a TAB-INTP function:

Intgrnal Physical

Posgsible data types:

12

0
5
8
10
10

physical

— | Internal:/~A_INT32, A UINT32, A_FLOAT32, ‘
A_FL@AT64 12
— | Physical:  A_INT32, A UINT32, A _FLOAT32,

internal

Al ARk
A_TTLUATOS

Figure 84 — COMPU-METHOD of type tab interpolated

The following XML code shows the implementation of this example:

<COMPU-METHOD>

<CATEGORY>TAB-INTP</CATEGORY>

<COMPU-INTERNAL-TO-PHYS>

<COMPU-SCALES>

<COMPU-SCALE>

© 1SO 2008 — All rights reserved
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<COMPU-CONST>
<V>0</V>
</COMPU-CONST>

</COMPU-SCALE>

<COMPU-SCALE>

<LOWER-LIMIT INTERVAL-TYPE "CLOSED">2</LOWER-LIMIT>
<COMPU-CONST>
<V>5</V>

</COMPU-CONST>

</COMPU-SCALE>

<COMPU-SCALE>

</CO
</COMPU-
</COMPU-METH,

7.3.6.6.9

A COMPU

computation. This shall be coded in\Java programming language. Java libraries allowed to use are liste

Table 13 —
interface 1_|

Interface of

public inter]
public Objec
}

<LOWER-LIMIT INTERVAL-TYPE "CLOSED">4</LOWER-LIMIT>
<COMPU-CONST>
<V>8</V>
</COMPU-CONST>
/COMPU-SCALE>
COMPU-SCALE>
<LOWER-LIMIT INTERVAL-TYPE "CLOSED">8</LOWER-LIMIT>
<COMPU-CONST>
<V>10</V>
</COMPU-CONST>
/COMPU-SCALE>
COMPU-SCALE>
<LOWER-LIMIT INTERVAL-TYPE "CLOSED">10</LOWER-LIMIT>
<COMPU-CONST>
<V>10</V>
</COMPU-CONST>
/COMPU-SCALE>
MPU-SCALES>
[NTERNAL-TO-PHYS>

DD>

Computational code
METHOD of CATECORY( COMPUCODE is used when a computer program should do

Java packages for computational code. A java class with computational code shall implement
CompuCode.

computationalcede:

Face I_CampuCode {

I compute (Object input) ;

the
d in
the

As this interface definition shows, no parameterization of the Java code is possible. The only way to signal an
error condition inside the Java code is to throw a Java exception.

For both input and result parameter, the mapping of the coded and physical BASE-DATA-TYPE of ODX to the
Java classes is defined as follows:

110

A_INT32 to Integer;
A_UINT32 to Long;

A_FLOAT32 to Float;
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A_FLOATG64 to Double;
A_BYTEFIELD to byte[];
A_ASCIISTRING to String (Unicode);
A_UTF8STRING to String (Unicode);

A_UNICODE2STRING to String (Unicode).

lava code-mav exnaect-an ohiect of this class as innut narametaer and shall return the result
B4 L f) 1 1

-1:2008(E)

/alue as an

objq
Jav
(at

cha
spe
enc
enc

typs.

ct of this class. Otherwise, the Java code or the D-server may report a runtime error. All(oh
h string class are always encoded as UCS-2, corresponding to A_UNICODE2STRING. df:the
BASE-TYPE-ENCODING at DIAG-CODED-TYPE) is A_ASCIISTRING the Java String Ishall
racters that can be represented in an A_ASCIISTRING. The conversion between Java Str
cified internal type A_ASCIISTRING or A_UTF8STRING is done by the D-server. during the
bding process. Therefore, the encoding or decoding is generally not the taskyof the Java
pding or decoding is desired to be done inside the Java code, a A_BYTEFIELD shall be use

Table 13 — Java packages for computational code

jects of the
coded type
bnly contain
ng and the
lecoding or
code. If the
d as coded

Package Description

Java.lang Provides classes that are fundamental to thexdesign of the Java programming langua

Je.

Provides classes for performing arbitrary-precision integer arithmetic (Biginteger) a

Java.math precision decimal arithmetic (BigDecintal).

nd arbitrary-

Provides Classes and interfaces for handling text, dates, numbers, and messages

Java.text independent of natural languages.

n a manner

Contains the collections . ffamework, legacy collection classes, event model, da
facilities, internationalisation, and miscellaneous utility classes (a string tokenizer
number generator, and a bit array).

Java.util

e and time
a random-

No
met
(6{0)]
PH

To
the
met]

usef

con
for j

instance of COMPU-SCALE“or COMPU-DEFAULT-VALUE is allowed for this type of co
hod. All data types for physical and internal value are applicable. COMPUODE is not invertible
MPU-INTERNAL-TO-RHYS shall be specified for computation from internal type to physical ar
S-TO-INTERNAL far-physical to internal.

efer to the right computational code, the name of the source file or class file shall be placed
member COBE-FILE. ENCRYPTION provides a possibility to put in the information about
hod if usedy‘This member defines all details necessary for the encryption. The definition take

specifiecs'way and is not specified in this part of 1ISO 22901. There are three storag
putational java code which are defined by the member SYNTAX: “JAVA” for java source cod
pVa,byte code (complled) and “JAR” for j java archive. REVISION indicates the version of the filg

AT/ DA LT

mputational
If required,
d COMPU-

as value of
encryption
5 place in a
e kinds for
e, “CLASS”
 to be used.

It c

—
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ecifies the

name of the class containing the program code. The standard only supports jobs written in Java. If jobs in
another syntax (e.g. a Windows DLL) need to be supported, a corresponding value for the SYNTAX field and
the entry point into the DLL can be included.

EXAMPLE 1

<COM

A COMPUCODE function defined in XML referencing a java file:

PU-METHOD>
<CATEGORY>COMPUCODE</CATEGORY>
<COMPU-INTERNAL-TO-PHYS>
<PROG-CODE>
<CODE-FILE>myCompucode2. java</CODE-FILE>
<SYNTAX>JAVA</SYNTAX>
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<REVISION>1.0</REVISION>
</PROG-CODE>
</COMPU-INTERNAL-TO-PHYS>
<COMPU-PHYS-TO-INTERNAL>
<PROG-CODE>
<CODE-FILE>myCompucode?2.java</CODE-FILE>
<SYNTAX>JAVA</SYNTAX>
<REVISION>1.0</REVISION>
</PROG-CODE>
</COMPU-PHYS-TO-INTERNAL>
</COMPU-METHOD>

EXAMPLE 2 A computational code in a java file (e.g. my_compucode1.java):

import java.lang.* ;
public class|myCompucodel
implements I|CompuCode {

public Objecf compute(Object input) {

EXAMPLE 3 A COMPUCODE function defined in XML referencing a java'class:

<COMPU-METHOpP>
<CATEGOR}>COMPUCODE</CATEGORY>
<COMPU-INTERNAL-TO-PHYS>
<PRO-CODE>
CODE-FILE>myCompucodel</CODE-FILE>
SYNTAX>CLASS</SYNTAX>
REVISION>1.0</REVISION>
</PRPG-CODE>
</COMPU-[[NTERNAL-TO-PHYS>
</COMPU-METHpPD>

EXAMPLE 4 Referencing the class“myCompucode1” in the archive “allCompucode.jar”:

<COMPU-METHOpP>
<CATEGOR}>COMPUCODE< / CATEGORY>
<COMPU-INTERNAL-TO~RHYS>
<PRO-CODE>
CODE-EIRE>allCompucode.jar</CODE-FILE>
SYNTAX>JAR</SYNTAX>

RESIToTon 1 AT T oM

<ENTRYPOINT>myCompucodel</ENTRYPOINT>
</PROG-CODE>
</COMPU-INTERNAL-TO-PHYS>
</COMPU-METHOD>
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7.3.6.7 Units

7.3.6.7.1  General

Usually units are used to augment the value with additional information (e.g. “m/s” or “litre”). That is necessary
for a correct interpretation of the physical value for input and output processes. The application shows the
DISPLAY-NAME of the unit besides the physical value of the diagnostic data.

The conversion of values into other units like “km/h” into “miles per hour” is also possible. Therefore the unit
involves information about its physical dimensions. The substructure of physical dimensions defines all used
quaptities in the SI-System (e g velocity as length/time corresponds to m/s) The unit references gne physical
dimgnsion. If the physical dimension of two units is identical a conversion between them is possiblg.

Figyre 85 — UML representation of unit defines the modelling.

Drawing: Unit

Package: DataParameter::Unit

AdminData:: ADMIN-DATA
LANGLAGE[D.. 1] : language

I AdminData::SDG |

0.1] 0.1 UNIT '

walirs O[] - 1D
UNIT-SPEC sattrs OID[0..1] : string

utranss HANDLE[1] : EREMENT-ID
: + |DISPLAY-NAME[1[\Gairing .
! [ FACTOR-S-TO-WNITD. 1] : double
OFFSET-SI-T@UNIT[D. 1] : double

0.1

aodxinks

PHYSICAL-DIMENSION woditks

galtsn 10[1] - 1D

watirn OID0..1] : string
airanss HANDLE[1] : ELEMENT-ID 0.1
LENGTH-EXP[0..1] : int
ASS-EXP[0.1] :int

«  TIME-EXP[0..1] : int
(ICURRENT-EXP[0..1] - int
TEMPERATURE-EXP[D..1] : int
MOLAR-AMOUNT-EXP[0.1] : int
LUMINOUS-INTENSITY-EXP[D.1] @ int

UNIT-GROUP

watirs OID[0..1] - sfring
atranss HANDLE[1] : ELEMENT-ID
CATEGORY[1] : UNIT-GROUP-CATEGORY

wanumearations
UNIT-GROUP-CATEGORY
LINTRY
EQLN-UNITS

Figure 85 — UML representation of unit
In the model implemented, all units that might be defined should stem from Sl units. In order to convert one
unit into another, factor and offset are defined. For the calculation from Sl-unit to the defined unit, the factor
(FACTOR-SI-TO-UNIT) and the offset (OFFSET-SI-TO-UNIT) are applied, as follows:
UNIT = SI-UNIT * FACTOR-SI-TO-UNIT + OFFSET-SI-TO-UNIT

FACTOR-SI-TO-UNIT is the (value using Sl unit) when (value using this unit) = 1.
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OFFSET-SI-TO-UNIT is the (value using Sl unit) when (value using this unit) = 0.

For the calculation from a unit to Sl-unit, the reciprocal of the factor (FACTOR-SI-TO-UNIT) and the negation
of the offset (OFFSET-SI-TO-UNIT) are applied, as follows:

SI-UNIT = (UNIT - OFFSET-SI-TO-UNIT) / FACTOR-SI-TO-UNIT
There is also a possibility of defining units without referencing a PHYSICAL-DIMENSION. In this case,

FACTOR-SI-TO-UNIT and OFFSET-SI-TO-UNIT shall not be specified. Only the DISPLAY-NAME shall be
given, which is used for displaying. It is recommended to avoid the definition of such units, though.

EXAMPLE Unit calculations:

cm (centimefre) = FACTOR-SI-TO-UNIT * (metre) = 0.01 m

km/h (kilometre per hour) = FACTOR-SI-TO-UNIT * m/s (metre per second) = 0.2777778 m/s
mph (miles per hour) = FACTOR-SI-TO-UNIT * m/s (metre per second) = 0.44704 m/s
Celsius = FACTOR-SI-TO-UNIT * K + OFFSET-SI-TO-UNIT = K + 273,15

The following XML example shows some definitions of units and the corresponding conversion from one|unit
to another.

<UNIT-SPEC>

<UNITS>
<UNIJ’ ID = "Unit_Celsius">

SHORT-NAME>Unit_Celsius</SHORT-NAME>

DISPLAY-NAME>°C</DISPLAY-NAME>

</UN[LT>

<UNI[F ID = "Unit_Kmh">

SHORT-NAME>Unit_Kmh</SHORT-NAME>

DISPLAY-NAME>km/h</DISPLAY-NAME>

FACTOR-SI-TO-UNIT>0.2777777777777777I%+}777777777778</FACTOR-SI-TO-UNIT>

OFFSET-SI-TO-UNIT>0</OFFSET-SI-TO-UNLT>

PHYSICAL-DIMENSION-REF ID-REF ='4PD Velocity"/>

</UN[LT>

<UNI[ ID = "Unit_MilesPerHour"*

SHORT-NAME>Unit_MilesPérHolr</SHORT-NAME>

DISPLAY-NAME>mph</DISPLAY-NAME>

FACTOR-SI-TO-UNIT>0.44704</FACTOR-SI-TO-UNIT>

OFFSET-SI-TO-UNIT»0</OFFSET-SI-TO-UNIT>

PHYSICAL-DIMENSION-REF ID-REF = "PD_Velocity"/>
</UN[T>

</UNITS>

<PHYSICAL-DIMENSIONS>
<PHYBFICAL-DIMENSION ID = "PD_Temp">

<SHORT-NAME>PD_Temp</SHORT-NAME>
<TEMPERATURE-EXP>1</TEMPERATURE-EXP>

</PHYSICAL-DIMENSION>

<PHYSICAL-DIMENSION ID = "PD_Velocity">
<SHORT-NAME>PD_Velocity</SHORT-NAME>
<LONG-NAME>Metre Per Second</LONG-NAME>
<LENGTH-EXP>1</LENGTH-EXP>
<TIME-EXP>-1</TIME-EXP>

</PHYSICAL-DIMENSION>

</PHYSICAL-DIMENSIONS>
</UNIT-SPEC>
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For the conversion of a quantity with value x and unit “km/h” into the same quantity with value y and unit “mph”
via SI-UNIT (m/s), the following equations result:

xkm/h=xx0,277 777 8 m/s

xx 0,277 777 8 m/s / 0,447 04 =y mph

resulting in

x km/h = 0,621 4 x x =x mph =y mph

(step 1)

(step 2)

The)
DAT
with

7.3.

Unit
UNI
are
well
equ
Km
unit
the

Figu
UNI

An
catg
con

re is also a unit “Unit_Celsius” in this example, which does not reference a PHYSICAL-DIME
[A-OBJECT-PROP refers to this unit, the physical value, extracted using this DOP, is_simp
the string “°C” behind it.

6.7.2  Unit groups

s can be grouped with the help of UNIT-GROUP. Each UNIT-GROUP may refer to an arbitrar
Ts. The member CATEGORY of the UNIT-GROUP denotes the unit system that the UNIT-GR
associated to. In this way, country-specific unit systems (CATEGORY=*COUNTRY”) can be

as specific unit systems for certain application domains. For example, we can define
valent units, which are used in different countries, by setting CATEGORY="EQUIV-UNITS". F
PerHour and MilesPerHour could be combined to one group of-this category named “vehicle_§
MetrePerSec would not belong to this group because it is mormally not used for vehicle spee
mentioned units could be combined to one group named “speed”.

re 86 — UNIT-GROUP example shows the relation ®Getween UNIT-GROUP (CATEGORY=(
T and UNIT-GROUP (CATEGORY=EQUIVUNITS):
UNIT-GROUP uHIT UHIT-GROUP
[CATEGORY=COUHTRY} {CATE GORY=ECQUIVUHITS}

Him
KmPeHour / vehide-speed /
4—-—’*‘_;

MilesP etH our

/ EU
/ us

heterFersec

Figure 86 — UNIT-GROUP example

ODX toolvcan use information stored in UNIT-GROUPS, e.g. to present a list of the ay
gories’to the user; then, the user can select the appropriate unit system from this list and t
putations would be performed using the units belonging to this system.

NSION. If a
y displayed

y number of
OUP's units
defined as
a group of
Or example,
speed”. The
d. But all of

FOUNTRY),

ailable unit
ne following

A UNIT-GROUP always refers to UNITs that are defined in the same UNIT-SPEC as the UNIT-GROUP itself.

EXAMPLE

<UNIT-SPEC>

<UNIT-GROUPS>
<UNIT-GROUP>
<SHORT-NAME>europe_unitgroup</SHORT-NAME>
<CATEGORY>COUNTRY</CATEGORY>
<UNIT-REFS>
<UNIT-REF ID-REF = "Unit_Metre"/>

<UNIT-REF ID-REF = "Unit_Kmh"/>
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</UNIT-REFS>

</UNIT-GROUP>

<UNIT-GROUP>

<SHORT-NAME>usa_unitgroup</SHORT-NAME>

<CATEGORY>COUNTRY</CATEGORY>

<UNIT-REFS>

<UNIT-REF ID-REF "Unit_Foot"/>

<UNIT-REF ID-REF "Unit_Mph"/>

</UNIT-REFS>

</UNIT-GROUP>

<UNIT-GROUP>

</UN
</UNIT-G]
</UNIT-SPEC>

7.3.6.8 [
Figure 87
trouble cod
the detailed
a conseque
DTCs.

A DTC-DO

SHORT-NAME>VehicleSpeed</SHORT-NAME>
LONG-NAME>Vehicle Speed</LONG-NAME>
CATEGORY>EQUIV-UNITS</CATEGORY>
UNIT-REFS>
<UNIT-REF ID-REF "Unit_Kmh"/>

<UNIT-REF ID-REF = "Unit_Mph"/>
/UNIT-REFS>
[T-GROUP>

ROUPS>

DTC data object property

- UML representation of DTC data object property shows the interpretation of DTCs (diagng
bs) received from the ECU is a core functional task:during diagnostics. The D-server usually o
information for each received DTC. In addition, environment data can also be given for a DTG
nce, the classes DTC-DOPs, ENV-DATA and ENV-DATA-DESC are introduced for the handlin

P is simple DOP with data extractionvparameters (DIAG-CODED-TYPE), a conversion me

(COMPU-METHOD), and a result type (PHYSICAL-TYPE). In addition, it provides a set of DTC objects, w

contain the

In an early
These temy
and supplig
temporary [

The value
“Processing
shall be set|

TROUBLE-CODE itself, a TEXT with an error message for this DTC and a LEVEL.

stage of the ODX document\creation a DTC may be marked with the attribute IS-TEMPORA
orary DTCs only serve far documentation purposes during the coordination between manufact
r. They should exist anly-during the design phase of the ODX data. A D-server should ignor
DTCs.

bf TROUBLE-CQODE is an unsigned integer number (A_UINT32) that is used for matching
of DTC-DOP? below). As a consequence, the BASE-DATA-TYPE member of PHYSICAL-T
to A_UINTS32.
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Drawing: Dtc

FPackage: DataParameter::SimpleData

PHYSICAL-TYPE

restricted to A UINT32) wattre DISPLAY-RADER]0_1] : RADIK

sattrs BASE-DATA-TYPE[1] | PHYSICAL-DATA-TYPE

(BASE-DATA-TYPE 'j T PRECISIONIO. 1] - unsignedint

DIAG-CODED-TYPE
q wallro BASE-TYPE-ENCODING[D..1] : ENCODING
0.1 o0 s cattrs BASE-DATA-TYPE[1] : DATA-TYPE
s wattrs |S-HIGHLOW-BYTE-ORDER[D..1] + bolean = true
Y, Y,
andyinks DTC-DOP - .
- — L wenUmerations wenumeration:
] aattre 15-VISIBLE[0..1] : boodean = false 01 PHYSICAL-DATA-TYPE DATA-TYPE
A INT32 8 INT32
. 1 1 A UJINT32 4 LINT 33
A_FLOAT3Z2 1% FLOATEZ
W_FLOATEA A FLOATEA
LINKED-DTC-DOP A UNMICODE2STRING 4 ASCISTRING
A BYTEFIELD A _LUTFASTRING
- I UMICOPDEZSTRIMG
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atranss sEnumerations
DTC-PROXY RADIX
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apdinks ocT
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1
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| NOT-INHERITED-DTC 1 L Conversion: COMPU-METHOD
CATEGORY[1]: COMPU-CATEGORY
DTC
wattrs QID[D..1] : string 24-Z0-0 111
wattrs IS-TEMPORARY[O. 1] : ogtean = false | _ | [a-2A-Z0-8_}{1.128}
SHORT-MAME[1] : string ~
[TROUBLE-CODE[1] : unsionedint : -
DISPLAY-TROUBLE-CQOE[0. 1] string L~ AdminData:-SDG
TEXT[1]: TEXT . [|wattre SI0.1] : string
LEVEL[0.1] : unsfanddByte = 0 0.1
Figure 87 — UML representation of DTC data object property
The| KEVEL is used to filter the DTCs. Its value domain is 0...255. The default value for a DTC [evel is 0. It
may for exampie Tetate to the DTCSeverity I SO 14229~ The D-server can provide a method to request
DTCs of a given level range. The method has two parameters for the closed interval range of the DTC levels
to be returned. E.g. [10...200] returns all DTCs with levels set to numbers between 10 and 200 inclusively.

Therefore, the interval [0...255] will contain all defined DTCs. A DISPLAY-TROUBLE-CODE (for example the

SAE code) can be used to specify the display value for this DTC if it differs from the numeric
CODE. DISPLAY-RADIX is handled in the same manner as for DATA-OBJECT-PROPs.

TROUBLE-

Specific information like error set conditions may be added as SDGs (see 7.1.2.1 for a more detailed

description of SDGs).

To provide the reuse of DTC objects, DTC-DOP may reference to DTCs that are contained in other diagnostic

layers (see explanation below).
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For better understanding, the DTC-DOP can be visualized as a global table of error codes (see Table 14 —
Table visualisation of DTC-DOP data).

Table 14 — Table visualisation of DTC-DOP data

SHORT-N

AME TROUBLE-CODE DISPLAY-TROUBLE-CODE TEXT

LEVEL
(1-255)

DTC_0120

288 Throttle Position Malf.

DTC_0130

304 B0130 Sensor Circuit Malf.

Figure 88

structure o

service con
first paramg

“ListOfDTC

repeated ur

Service 18h

Figure

Figure 89
the D-servg

the service ReadDiagnosticTroubleCodesByStatus (Service Id = 0x18) of 1S0.14230-3.
Sists of a request and a response. Each of them consists of several parameters’on its part.

til the end of the PDU. This structure contains two parameters. One of them refers to a DTC-D

FOUEST

—— PARAM

POS-RESPONSE

L PARAM 58h (SID+40h)

—— PARAM (NRODTC)

L—— PARAM (ListOfDTCAndStatus.) — END-OF-PDU-FIELD STRUCTURE

Y

- Structure of service ReadDiagnosticTroubleCodesByStatus (0x18) of 1ISO 14230~3 ‘shows

ter of the response is the Service Id + 0x40 the second gives the number of-D[ICs. The param
AndStatus” refers to an END-OF-PDU-FIELD, which indicates, that the referenced STRUCTUR

the
The
The
eter
Eis
DP.

—— PARAM (DTC)

e

DTC-DG

—— PARAM (SODTC)

88 — Structure of service ReadDiagnosticTroubleCodesByStatus (0x18) of ISO 14230-3

- Processing of DTC-DOP shows the situation if a response parameter refers to a DTC-DOP

using DAT/

rshall extract and convert the value of DTC in the same manner as other response parame

physical DTC value i.e. the result of the executlon of the COMPU METHOD of the DTC DOP is then used as
a switch-key (Figure 89, switch-key = 0120h). Afterwards, it is taken to find the matching DTC object by

looking for

a matching TROUBLE-CODE. A DTC object with TROUBLE-CODE =

displayed to the user.

118

switch-key is finally
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Response of Service 18h in KWP2000

poTe pDTC

01h 20h 01h 23h

DTC-DOP 0T
TROUBLE-CODE=0120h -
TEXT="Throttle Pasition Malf."

= SHORT-MAME LEVEL=5

- LOMNG-NAME

- DESC DTC:

= ADMIM-DATA TROUBLE-CODE=0130h

- DIAG-CODED-TYPE TEXT="Sensor Circuit Malf.{
- COMPU-METHOD LEVEL=1

- PHYSICAL-TYPE

Extraction

of switch-key using:

- DIAG-CODED-TYPE,

- COMPU-METHOD and
= PHYSICAL-TYPE

switch-key = 0120k

Searching

for DTC object using i

- swllch-key and

= TROUBLE-CODEs

Display DTC DTE:

if LEVEL is in specified {TROUBLE-CODE=0120h

interval TEXT="Throttla Position Malf."
LEVEL=5

Figure 89 — Processing of DTC-DOP

EXAMPLE DTC-DOP in XML

<DTC}DOP,ID/= "DTCDOP_All">

SHORT-NAME>DTCDOP_All</SHORT-NAME>

<BIT-LENGTH>16</BIT-LENGTH>
</DIAG-CODED-TYPE>
<PHYSICAL-TYPE BASE-DATA-TYPE = "A_UINT32"/>
<COMPU-METHOD>
<CATEGORY>IDENTICAL</CATEGORY>
</COMPU-METHOD>
<DTCS>
<DTC ID = "DTC0120">
<SHORT-NAME>DTC0120</SHORT-NAME>
<TROUBLE-CODE>288</TROUBLE-CODE>
<TEXT>Throttle Position Malf.</TEXT>
<LEVEL>5</LEVEL>
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</DTC>

<DTC ID = "DTCO0130">
<SHORT-NAME>DTCO
<TROUBLE-CODE>30

130</SHORT-NAME>
4</TROUBLE-CODE>

<DISPLAY-TROUBLE-CODE>B0130</DISPLAY-TROUBLE-CODE>

<TEXT>Sensor Cir
<LEVEL>1</LEVEL>
</DTC>
</DTCS>
</DTC-DOP>

cuit Malf.</TEXT>

Figure 90 + Reuse of DTCs shows the DTC-DOPs which can be reused by means of inheritance of by
referencing|the objects in a ECU-SHARED-DATA layer. The DTC objects can also be reused. For‘éxample, if
in a lower layer new DTCs should be added to the existing DTC list defined in the upper layer (DTC-DOP |A in
Figure 90), p new object shall be created in the lower layer (DTC-DOP B). This object references to the DT Cs
to be reusgd from the object A and defines the new DTCs that should be added. Thejyadvantage of|this
approach ig that if certain DTCs are not to be used in the lower layer, they can bec¢eliminated in an gasy
manner: nof used DTCs are simply not referenced.

BASE-VARIANT Layer

DTC-DOP A

- SHORT-MAME

- LONG-MAME

- DESC

- ADMIN-DATA

- DIAG-CODED-TYPE
- COMPU-METHOD

- PHYSICAL-TYPE

DTC:
TROUBLE-CODE=0120h

TEXT="Throttlie-Pasition Malf."

LEVEL=5

DTC:
TROUEBLE-CODE=0130h
TEXT="Sensor Circuit Malf.”
LEVEL=1

ECU-VARIANT Layer

DTC-DOP B

- SHORT-NAME

- LONG-MAME
AESC
SADMIN-DATA

- DIAG-CODED-TYPE
- COMPU-METHOD

- PHYSICAL-TYPE

DTC-REF

DTC-REF

DTC:
TROUBLE-CODE=0131h
TEXT="Sensor 2 Circuit Malf.”
LEVEL=1

Mew DTC 4
DTC-DOF B

—

Figure 90 — Reuse of DTCs

A DTC-DOP may also be used in a REQUEST. A request parameter referencing a DTC-DOP provides the
possibility to enter an existing DTC by TROUBLE-CODE. The COMPU-METHOD of the DTC-DOP is used to
calculate the internal value which shall be passed to the ECU.

A further alternative to reuse DTC-DOPs and their containing DTCs is to work with LINKED-DTC-DOPs. This
feature allows the use of categorised DTCs inside one DTC-DOP. That means a DTC-DOP might be defined
which contains DTCs, describing for instance common behaviour and also a DTC-DOP might be defined
which contains DTCs, describing for instance ECU specific behaviour in particular. This helps to prevent

redundancy.

120
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To cite an example the ODX-container for the base variant of an ECU “Engine Control Module” shall list all the
DTCs, applicable for this ECU. This list of necessary DTCs is made up of common DTCs (that might be
important for all ECUs) and DTCs only applicable for this ECU. In this example the DTC-DOP defined in the
base variant contains all ECU specific DTCs. In an ECU-SHARED-DATA layer a DTC-DOP is defined that
contains all common DTCs. To get those common DTCs in focus inside the DTC-DOP with the ECU
applicable DTCs in the base variant of the “Engine Control Module” ECU, a LINKED-DTC-DOP reference
shall be established within the DTC-DOP defining the ECU specific DTCs. Now all the common DTCs
referenced via the LINKED-DTC-DOP are also visible inside the DTC-DOP with the ECU specific DTCs.

The most important circumstance with LINKED-DTC-DOPs is, that all listed DTCs within such a linked DTC-
DOP are known in the layer, where the LINKED-DTC-DOP is established. The DTCs do not need to be

refefenced via a DTC-REF to use them.

The| below mentioned XML code example will show the described issue. The listed ECU-SHA

container shows the DTC-DOP with the common DTCs.

<ECU} SHARED-DATA ID="ES_DataPool">
<SHORT-NAME>ES_DataPool</SHORT-NAME>
<LPNG-NAME>Data Pool</LONG-NAME>
<DLAG-DATA-DICTIONARY-SPEC>
DTC-DOPS>
<DTC-DOP ID="DTCDOP_CommonDTCs">
<SHORT-NAME>DTCDOP_ CommonDTCs</SHORT-NAME>
<LONG-NAME>Common DTCs</LONG-NAME>
<DESC>
<p>The following described DTCs are applicable for alls BCUs</p>
</DESC>
<DIAG-CODED-TYPE BASE-DATA-TYPE="A_UINT32" xsi:types"STANDARD-LENGTH-TYPE">
<BIT-LENGTH>16</BIT-LENGTH>
</DIAG-CODED-TYPE>
<PHYSICAL-TYPE BASE-DATA-TYPE="A_UINT32"/>
<COMPU-METHOD>
<CATEGORY>IDENTICAL</CATEGORY>
</COMPU-METHOD>
<DTCS>
<DTC ID="DTC3004">
<SHORT-NAME>DTC3004</SHORT-NAME>
<TROUBLE-CODE>3004</#TROUBLE-CODE>
<DISPLAY-TROUBLEE=CODE>P0OBBC</DISPLAY-TROUBLE-CODE>
<TEXT>Fault~path for ACC Sensor Error</TEXT>
<LEVEL>2& /LEVEL>
</DTC>
<DTCED&"DTCO0130" >
<SHORT-NAME>DTC0130</SHORT-NAME>
<TROUBLE-CODE>304</TROUBLE-CODE>
<DISPLAY-TROUBLE-CODE>B0130</DISPLAY-TROUBLE-CODE>

SR G P TR . =] RS

RED-DATA

<LEVEL>1</LEVEL>
</DTC>
</DTCS>
</DTC-DOP>
</DTC-DOPS>
</DIAG-DATA-DICTIONARY-SPEC>
</ECU-SHARED-DATA>

The listed BASE-VARIANT container shows the DTC-DOP with the ECU specific DTCs and also shows the

reference (via LINKED-DTC-DOP) to the common DTCs that are also important for this ECU.
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<BASE-VARIANT ID="BV_EngineControlModule">

<SHORT-NAME>BV_EngineControlModule</SHORT-NAME>

<LONG-NAME>Engine control module</LONG-NAME>

<DIAG-DATA

-DICTIONARY-SPEC>

<DTC-DOPS>

<DTC-DOP ID="DTC_DOP_ListOfDTCsForEngineControlModule">

<SHORT-NAME>DTC_DOP_ListOfDTCsForEngineControlModule</SHORT-NAME>

<LONG-NAME>List of DTCs for engine control module</LONG-NAME>

<DIAG-CODED-TYPE BASE-DATA-TYPE="A_UINT32" xsi:type="STANDARD-LENGTH-TYPE">

<BIT-LENGTH>16</BIT-LENGTH>

</DIAG-CODED-TYPE>

<PHY]
<COoM|
<C
</CO
<DTC]
<D

</
< /DT
<LIN]

<L

</

</LI

</DTC-
</DTC-DO
</DIAG-DAT
</BASE-VARIA]

To make it

It also coul
LINKED-DT,
DTC-SNRE

<LINKED-DTC-
<NOT-INH
<NOT!
</NOT-1IN|
<DTC-DOP;

EICAL-TYPE BASE-DATA-TYPE="A_UINT32"/>
pPU-METHOD>
RTEGORY>IDENTICAL</CATEGORY>

MPU-METHOD>

B>

[C ID="DTC_0120">

SHORT-NAME>DTC0120</SHORT-NAME>
TROUBLE-CODE>288</TROUBLE-CODE>
DISPLAY-TROUBLE-CODE>B0120</DISPLAY-TROUBLE-CODE>
TEXT>Throttle Position Malf.</TEXT>
LEVEL>5</LEVEL>

DTC>

CS>

{ED-DTC-DOPS>

[NKED-DTC-DOP>

DTC-DOP-REF ID-REF="DTCDOP_CommonDTCs" DOCREF="ES_DataRoél" DOCTYPE="LAYER"/>
[ . INKED-DTC-DOP>

NKED-DTC-DOPS>

DOP>

PS>

L-DICTIONARY-SPEC>

NT>

Clear, an application now shows two DTCs DTC3004, DTC0130 and the DTC0120.

d be possible that not all DTCs, made available with the DTC-DOP for the common DTCg
C-DOP, are necessany for the ECU “Engine Control Module”. Therefore, the NOT-INHERIT

F element can be-used to exclude the unwanted DTCs from the common DTC data pool.
DOP>

ERITED-DTQ-SNREFS>

- INHERITED=DTC-SNREF SHORT-NAME = "DTC3004"/>

HERLTED-DTC-SNREFS>

FREF) ID-REF = "DTCDOP_CommonDTCs" DOCREF = "ES_DataPool" DOCTYPE = "LAYER"/>

</LINKED-DTC

An applicati

-DOP>

on now shows DTC0130 and the DTC0120 as the possible DTCs.

via
ED-

Regardless how the DTCs become part of the DTC-DOP, whether by local definition (DTC), by import (DTC-
REF), or by inclusion of the DTCs from a linked DTC-DOP (LINKED-DTC-DOP), the SHORT-NAMEs of all
DTCs shall be unique. It is not possible to override a DTC inside a referenced DTC-DOP by a local definition
of DTC. Because the content of TROUBLE-CODE is used similar to a switch-case, the values of TROUBLE-
CODEs shall be unique, too, except the DTC is marked as temporary.
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A DTC-DOP may also be used in REQUESTs (see Table 6 — ). Services $17 in KWP and Service $19086,
$1910 are examples for services containing DTCs in a request. A VALUE referencing a DTC-DOP can be
used to describe this in ODX. The 3D-System offers the possibility to enter the TROUBLE-CODE. The
COMPU-METHOD of the DTC-DOP is used to calculate the coded value which shall be passed to the ECU in

this

7.3.6.9

7.3.6.9.1

case.
Environment data description

General

kb

A
[see
use
eac
DT(
stru
obje
DT(
env

The
equ

In n
con
spe
ALL
datd
of th
Thig
sec
only

To
in th

Usg

LA Illay Vo TUNTUVVC U Uy CTvIiTUTITTICTIU Udld UTdl UTOUTNTUTC O 1o viTuultiowdarivCo 1 winoitm uars Orl
service ReadStatusOfDTC (service id = 17h) of ISO 14230]. ENV-DATA-DESC is a complex
H to define the interpretation of environment data. Since environment data may be definéd-ind
N DTC, a reference to the response parameter PARAM-SNREF is used to indicate a.switch-
L in the PDU. This parameter shall reference a simple DOP in order to extract the switch-key
cture of the environment message data varies between different DTCs. Therefore, several
cts may be referenced. As several DTCs may share the same environment data) structure, mo
L-VALUE may be given for one ENV-DATA if the corresponding DTCs have the same
ronment data. The values shall be given in their physical representation.

BIT-POSITION of a PARAM using an ENV-DATA directly or via_any kind of COMPLEX-D
bl to “0” because an ENV-DATA is a BASIC-STRUCTURE that starts’always at byte edge.

hany cases a set of environment data is valid for all DTEs. " To avoid duplicate specificati
mon environmental data as PARAMs within all affected ENV-DATA objects, a separate ENV-I
Cial flag ALL-VALUE is intended. In case all DTCs sharée. at least some parts of the environmg
-VALUE element can be used to identify an ENV-DATA object as the common part of the ¢
of all DTCs in a given ENV-DATA-DESC. The ALL-VALUE ENV-DATA is then expected at th
e environment data message of all DTCs of thisSENV-DATA-DESC and is evaluated first by th
is why there cannot be more than one ALL-VALUE element in a given ENV-DATA-DESC
bnd step the specific DTC-VALUE’s ENV-DATA is extracted from the response message. Evel
have one specific ENV-DATA object (other than the ALL-VALUE ENV-DATA) associated to it.

provide reuse of ENV-DATA objects,Jan ENV-DATA-DESC may reference ENV-DATASs that ar
e same or in other diagnostic layers in the valid data pool. See also Figure 95 and Figure 96.

of ENV-DATA-DESC in a'FIELD means that the ENV-DATA is repeated in a response.

r occurred
DOP that is
ividually for
ey e.g. the
value. The
ENV-DATA
re than one
structure of

DP shall be

bn of these
ATA with a
nt data, the
bnvironment
e beginning
e D-server.
object. In a
ry DTC can

e contained
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See Figure 91 — UML representation of ENV-DATA-DESC.

Drawing: EnvDataDesc
Package: ComplexData

ENV-DATA-DESC wsnref-or-snpathrefs

kY Fi

Service: FPARAM

aoddlnks wattrs OID[0..1] : string
wtranss HANDLE[1] : ELEMENIT-IE
wattrs SEMANTIC[D..1] : stoiog

1.*

{orderad} K
ENV-DATA
1 I 1
| EEEEECooe {MOR -« -2ee . §
DTC-VALUE ALL-VALUE

ccontents CONTENT]1] : unsignedint

Figure 91 — UML representation of ENV-DATA-DESC
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Figure 92 — Structure of service 0x17 in 1SO 14230-3 shows the service ReadStatusOfDTC to access the
environment data. The first parameter of the response is the Service Id + 0x40, the second gives the number
of DTCs. The following parameters are the DTC, the status of DTC (SODTC) and the environment data.

Service 1Th

—— REQUEST

Figdre 93 — Processing of ENV-DATA-DESC illustrates the situation when the D-server detects
to BNV-DATA-DESC during(the processing of the response, it shall determine the physical val
response parameter referénced by PARAM-SNREF. This value is used as a switch-key and sha
A_UINT32 (PHYSICAL-FYPE.BASE-DATA-TYPE of the referenced DOP shall be equal to “A_UI]
D-server shall check‘whether an ENV-DATA object with the flag ALL-VALUE exists. In this cass
DATA shall be used/first to decode the environment data in the response message. Second, t
sha|l search far.-an ENV-DATA object with a DTC-VALUE equal to the physical value of t
refefenced by the ENV-DATA-DESC. This ENV-DATA object shall then be used to decode the r

PARAM

—— POS-RESPONSE

—— PARAM 57h (SID+40h)

PARAM (NRODTC)

PARAM (SODTG)

—— PARAM (ENVDATA)

the pnvironment data in the response message.

Forleach ENV-DATA found, all contained PARAMSs are processed in order of their BYTE- and BIT-

PARAM (DTC) Sl

DOP

R

ENV-DATA-DESC

Figure 92 — Structure of service 0x17 in ISO 14230-3

These positions are given relatively 10 the start posituon of the ENV-DATA-DESU In the FDU

a reference
le from the

| be of type

NT32"). The

, this ENV-

he D-server
he PARAM

emainder of

POSITION.
. If several

PARAMs share the same BYTE- and BIT-POSITION, they are ordered according to the position in the ODX
instance. This implies that the order of PARAMs within an ENV-DATA and of ENV-DATAs within an ENV-
DATA-DESC shall not be changed by the application. In this way the author of the ODX document can define
the order, which is later used to sort the data items for displaying. If no ENV-DATA with ALL-VALUE flag and
no ENV-DATA with DTC-VALUE = switch-key are found, the D-server shall report an error message.
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Response of Service 17h in KWP2000

]
DTC Environment Data (DTC-specific)
01h 20h 26h 48h 46h 07h
o W, N W,
h 4 {

DOP ENV-DATA-DESC ENV-DATA:
- | vALUE=0120h
SHORT-NAME " | PARAMS

LONG-NAME

DESC ENV-DATA:
L | ADMIN-DATA o | VALUE=0130h

PARAM-SNREF="DTC" = PARAMS

Extrgction

of referenced parameter using
- PARAM-SNREF and

- DO referenced from PARAM

switch-key = 0120h

Searghing

for ENV-DATA object using
- switgh-key and

- VALUEs

ENV-DATA:
VALUE=0120h

| AtaRams

Extrgction
of pafameters in ENV-DATA using
- PARAMS

Display ENV=DATA: Engine Speed = 2450 r/min (2648h)
Vehicle Speed = 75 km/h {46h)
DTC Event Counter = 7 (07h)

Figure 93 — Processing of ENV-DATA-DESC

EXAMPLE ENV-DATA-DESC in XML:

<DIAG-DATA-DICTIONARY-SPEC>
<ENV-DATA-DESCS>

<ENV-DATA-DESC ID="ENVDESC_EnvDataDescl">

<SHORT-NAME>ENVDESC_EnvDataDescl</SHORT-NAME>
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<PARAM-SNREF SHORT-NAME="SwitchKeyDTC"/>
<ENV-DATA-REFS>
<ENV-DATA-REF ID-REF="ED_1"/>
<ENV-DATA-REF ID-REF="ED_2"/>
<ENV-DATA-REF ID-REF="ED_3"/>
<ENV-DATA-REF ID-REF="ED_All"/>
</ENV-DATA-REFS>
</ENV-DATA-DESC>
</ENV-DATA-DESCS>

<ENV-DATAS>

I1ISO 22901-1:2008(E)

ENV-DATA ID="ED_1">
<SHORT-NAME>ED_DTC0120</SHORT-NAME>
<PARAMS>

<PARAM xsi:type="VALUE">
<SHORT-NAME>EngineSpeed</SHORT-NAME>
<BYTE-POSITION>0</BYTE-POSITION>
<DOP-REF ID-REF="DOP_EngineSpeed"/>
</PARAM>
<PARAM xsi:type="VALUE">
<SHORT-NAME>VehicleSpeed</SHORT-NAME>
<BYTE-POSITION>2</BYTE-POSITION>
<DOP-REF ID-REF="DOP_1lByteHex"/>
</PARAM>
</PARAMS>
<DTC-VALUES>
<DTC-VALUE>288</DTC-VALUE>
</DTC-VALUES>
/ENV-DATA>

ENV-DATA ID="ED_2">
<SHORT-NAME>ED_DTC0130</SHORT-NAME>
<PARAMS>

<PARAM xsi:type="VALUE">
<SHORT-NAME>EngineSpeed</SHORT-NAME>
<BYTE-POSITION>0</BYTE-POSITION>
<DOP-REF ID-REF="DOP/(EngineSpeed"/>
</PARAM>
<PARAM xsi:type="VARBUE">
<SHORT-NAME>Vehtage</SHORT-NAME>
<BYTE-POSITION>2</BYTE-POSITION>
<DOP-REBE_ID-REF="DOP_Voltage"/>
</PARAM>
</PARAMS>
<PTC~<VALUES>
«DTC-VALUE>304</DTC-VALUE>

</DTC-VALUES>

</ENV-DATA>

<ENV-DATA ID="ED_3">
<SHORT-NAME>DTC2345_AND_DTC1234</SHORT-NAME>
<PARAMS>
<PARAM xsi:type="VALUE">
<SHORT-NAME>Voltage</SHORT-NAME>
<BYTE-POSITION>0</BYTE-POSITION>
<DOP-REF ID-REF="DOP_Voltage"/>
</PARAM>

<PARAM xsi:type="VALUE">

© 1SO 2008 — All rights reserved
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<SHORT-NAME>EngineSpeed</SHORT-NAME>

<BYTE-POSITION>1</BYTE-POSITION>

<DOP-REF ID-REF="DOP_EngineSpeed"/>

</PARAM>

</PARAMS>

<DTC-VALUES>

<DTC-
<DTC-

VALUE>4660</DTC-VALUE>
VALUE>9029</DTC-VALUE>

</DTC-VALUES>

</ENV-DATA>

<ENV-DAT;
<SHORT
<PARAM]
<PAR|

<S

<B

<D

</PA
</PARA]
<ALL-V]
</ENV-DA|
</ENV-DATA|

</DIAG-DATA-

In the abo

“‘ED_3"). Environment data with ID="ED_1" is defined for>the DTC 0120h, with ID="ED_2" for 0130h,

ENV-DATA
referenced
start of the

7.3.6.9.2

Environmer
VALUE. All
with an exp
ALL-VALUH

An ENV-D/

CLASS atfribute indicates an error service (DIAGNOSTIC-CLASS="FAULTREAD”). Furthermore,
nall contain)exactly one parameter whose SHORT-NAME matches the SHORT-NAME attribute of

response s
PARAM-SN

7.3.6.9.3

h ID="ED_All">

- NAME>ED_Al1l</SHORT-NAME>

5>

hM xsi:type="VALUE">
HORT-NAME>EventCounter</SHORT-NAME>
Y TE-POSITION>3</BYTE-POSITION>
DP-REF ID-REF="DOP_1ByteHex"/>
RAM>

MS>

hLUE/>

rA>

b>

DICTIONARY-SPEC>

e example, three DTC-specific ENV-DATA objects are referenced (ID = “ED_1", “ED_2"
with ID="ED_3” is defined for two DTCs:\1234h and 2345h. In addition, an ENV-DAT

that is valid for all DTCs (ID = ED_AIl). In.this example, byte at the byte position 3 relatively tq
ENV-DATA-DESC is always an event counter, which gives how often the error has occurred.

Rules for authoring
tal data common for all DTCs should be specified inside a single ENV-DATA with the flag A
environmental data specific for one or more DTCs shall be specified inside a single ENV-D
icit specification of the corresponding DTCs. This means that at most one ENV-DATA with the
E may exist.

TA-DESC may only be referenced by a response parameter of a service whose DIAGNOS

REF inithe ENV-DATA-DESC object.

and
and
A is
the

ALL-
ATA
flag

r'C-
the

Reuse of ENV-DATA objects

To enable reuse of ENV-DATA objects, ENV-DATA-DESC only holds references to ENV-DATA objects. New
ENV-DATA objects shall be created and added to the collection ENV-DATAS in the DIAG-LAYER-
CONTAINER and subsequently be referenced from an ENV-DATA-DESC. Unreferenced ENV-DATASs in ENV-
DATAS may exist and may be stored in the ODX file for later use or for data exchange.
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7.3.6.10 Complex data (complex data object property)

7.3.6.10.1 Overview

-1:2008(E)

Complex diagnostic data object properties (Complex DOPs) are used to define and interpret complex ECU
responses (or structured parts of a tester request) containing multiple data items, which are grouped in a
structure or repeated in a field. In addition, there is a multiplexer, which is used to interpret alternative data
depending on a switch-key. They are needed to describe ECU responses which are dynamic, i.e. the size and
actual structures that are known only at runtime.

Con
sim
a fu

termpinate in a PARAM leaf which references DATA-OBJECT-PROP o' DTC-DOP. The BYTH

PO{
PO{
BY1
conm
byte
EC\
type
pos

“ alse Setto true thls attribute causes the diagnostic appl|cat|on to show the structural dnforn
nis complex DOP. Otherwise, it is not shown.

E The D-server does not evaluate this attribute, but passes it to the diagnostic application only.
plex DOPs are referenced from a PARAM of a response in the same way like simple DOPs. In
ble DOPs, the complex DOPs usually contain directly or indirectly further PARAMSs, which can
rther complex DOP. Because infinite recursion, e.g. by self-referencing,-is forbidden, every k

bITIONs of a PARAM are given there as absolute positions in the PDU if the PARAM is direg
b-RESPONSE, NEG-RESPONSE, GLOBAL-NEG-RESPONSEXor REQUEST. In contrast
E-POSITION of a PARAM used inside a complex DOP is)always given relatively to the
plex DOP (see Figure 94 — Absolute and relative byte pasition). The complex DOP it self sh

) response a PARAM of type VALUE at absolute byte position 2 is defined that refers to a com

STRUCTURE (description will follow below). Inside the STRUCTURE two PARAM at r
tions 1 and 3 are defined.

PARAM->BOP->STRUCTURE

- DESC, ID,
set to “true”
hation given

contrast to
also refer to
ranch shall
- and BIT-
tly part of a
o that, the
start of this
all start at a

edge, i.e. the BIT-POSITION of the referencing parameter shall be 0 or absent. In a desctliption of an

blex DOP of
blative byte

1 byte
—_— PARAM PARAM
PDU
|
| ; y
byfeposition’ 0 T 12 13 4 |5 6 7 8 9
[ | ol I
| I |
' i ) —
| -l relative byteposition -
l absolute | in structure
| byteposition :
I in PDU i

Figure 94 — Absolute and relative byte position

Most classes derived from COMPLEX-DOP are allowed to be used only inside a response description. Only
STRUCTURE and END-OF-PDU-FIELD are usable directly or indirectly inside a REQUEST.
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See Figure 95 — UML representation of complex data.
Drawing: ComplexData
Package: DataParameter::ComplexData
COMPLEX-DOP
{ordered) JN
iuirn[l:\.l_rl-\:l.rh. m:—dn Pz »:mpl el :rnp| Sl
MLIX BASIC-STRUCTURE ENV-DATA-DESC FIELD
Eilrtré_ls-gﬁgﬁﬁﬁ[[ﬁ"jl,']j;z:g:: false BYTE-SIZE[D..1] : unsignedint waltrn 1S-VISIBLE : boolean = e
wimpl-childgimpkchild»
ENV-DATA STRUCTURE
wattre 15-VISIBLE[D..1] : boolean = true
Figure 95 — UML representation of complex data
7.3.6.10.2 tp 7.3.6.10.7 describe all types of complex DOPs.in:detail.
7.3.6.10.2 |Structure
Figure 96 + UML representation of structure illustrates a structure (STRUCTURE) which is a kind of wrapper
to enable recursion that combines several PARAMSs into a group of parameters belonging together. This is
possible fof REQUEST and RESPONSE . Beside information structuring, the use of STRUCTUREs enaples
an easy reyse of parameter groups. The BIT-POSITION of a PARAM using a STRUCTURE directly or vialany
kind of COMPLEX-DOP shall be abgent’'or equal to “0”, i.e. a STRUCTURE starts always at byte edge.|For
example, the status of DTC might-be defined as a STRUCTURE containing a DTC Warning Lamp Calibrgtion
Status, a DJC Storage Status, a-DFC Readiness Flag and a DTC Fault Symptom. In ISO 14230, this strudture
can then bg used both at seryice"0x17 and at service 0x18.
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BASIC-5TRUCTURE

wattrs OID[D..1] : string

watirs |S-VISIBLE[D..1] : boolean = frue

Figure 96 — UML representation of structure

h PARAM represents an item which is a member_of the group built by this STRUCTURE. But

rence to a STRUCTURE without any parameters inside the BASE-VARIANT, which is overr
FCU-VARIANT by a STRUCTURE with\the actual parameters available in this variant.

5 to create space after the fastitem. If the STRUCTURE has any dynamic components (e.g.
LD with dynamic length) theyBYTE-SIZE should not be given.

e a complex DOPR (ean contain PARAMSs, which themselves can use complex DOPs, it is

1 as a wrapper'should be visible at the diagnostic application. For example, if a STRUCTURE
arameter RARAM_2A, a parameter PARAM 2B and the attribute IS-VISIBLE="true” this
cture of (name S2 at the application interface (that contains “2A” and “2B”). If the
BLE="false” is set, no structure but simply two result parameters “2A” and “2B” are returned.

BYTE-SIZE[D..1] : unsignedint hl . |vtranss HANDLE[1] : EREMENT-IT)
0.1 - dﬂé-m . wattrs SEMANTIC[DN 1] : string
wimplchild»
STRUCTURE

eneral, one or more PARAMs are defined in the same way as within a response inside a ST}

bs, the existence of parameters depends on the,actual variant of the ECU. For example, no g
lable inside the base variant, but inside specific variants. This can be specified by a SH

optional attribute BYTE-SIZE gives’the size of the whole structure in bytes. It shall not be le
| size of the included parametets. It can be greater than the total size of the included items if th

ne complex data Gtructures recursively. The flag IS-VISBLE is used to define if the STRUCT

)

g

RUCTURE.
N some use
arameter is
DRT-NAME
dden inside

ss than the
e developer
MUX or any

possible to
URE that is
S2 consists
results in a
ttribute |S-
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Figure 97 — Recursive definition of data structures using STRUCTURE illustrates an example about recursive
definition of data structures using STRUCTURE.

51: STRUCTURE
DIAG-SERVICE
FARAM_1: VALUE o
BYTE-POSITION=1 Lo por
Y -
-RESPONSE
Fos s PARAM_2: VALUE | |
BYTE-POSITION=3
CODED.CONST=rn
BYTH-POSITION=1 Y
82 STRUCTURE
PARAM_D: VALUE
BYTH-POSITION=2
PARAM_2A: VALUE - boP
BYTE-POSITION=1 =
PARAM 2B: VALUE -
BYTE-POSITION=3 - pDop |
STRUCTURE S1
PARAM_1 PARAM 2/ STRUCTURE 52
PARAM 24 BARAM_2E)
0 1 2 3 4 5 6 7 8 9
Figure 97 — Recursive definition of data structures using STRUCTURE
In XML, the]structure S1@ppears as follows:
<STRUCTURE Ip = "STRUCT S1" IS-VISIBLE = "false">
<SHORT-NRME>S1</SHORT-NAME>
<BYTE-SIfE>8%/BYTE-SIZE>
<PARAMS>
<PARAM xsi:type = "VALUE" SEMANTIC = "DATA">

<SHORT-NAME>PARAM_1</SHORT-NAME>
<BYTE-POSITION>1</BYTE-POSITION>

<DOP-REF ID-REF = "DOP-ID"/>
</PARAM>
<PARAM xsi:type = "VALUE" SEMANTIC = "DATA">

<SHORT-NAME>PARAM_2</SHORT-NAME>
<BYTE-POSITION>3</BYTE-POSITION>
<DOP-REF ID-REF = "STRUCT_S2"/>
</PARAM>
</PARAMS>
</STRUCTURE>
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EXAMPLE The following structure implements the example mentioned above. It represents the status of DTC in
ISO 14230 containing a DTC Warning Lamp Calibration Status, a DTC Storage Status, a DTC Readiness Flag and DTC

Fault Symptom in one byte.

<STRUCTURE ID = "STRUCT_SODTC" IS-VISIBLE = "false">
<SHORT-NAME>SODTC</SHORT-NAME>
<LONG-NAME>Status of DTC</LONG-NAME>
<BYTE-SIZE>1</BYTE-SIZE>
<PARAMS>
<PARAM xsi:type = "VALUE" SEMANTIC = "DATA">
<SHORT-NAME>DTC_WLCS</SHORT-NAME>

<LONG-NAME>DTC Warning Lamp Calibration Status</LONG-NAME>
<BYTE-POSITION>0</BYTE-POSITION>
<BIT-POSITION>7</BIT-POSITION>

<DOP-REF ID-REF = "DOP_DTC_WLCS"/>
</PARAM>
<PARAM xsi:type = "VALUE" SEMANTIC = "DATA">

<SHORT-NAME>DTC_SS</SHORT-NAME>
<LONG-NAME>DTC Storage Status</LONG-NAME>
<BYTE-POSITION>0</BYTE-POSITION>
<BIT-POSITION>5</BIT-POSITION>

<DOP-REF ID-REF = "DOP_DTC_SS"/>
</PARAM>
<PARAM xsi:type = "VALUE" SEMANTIC = "DATA">

<SHORT-NAME>DTC_RF</SHORT-NAME>
<LONG-NAME>DTC Readyness Flag</LONG-NAME>
<BYTE-POSITION>0</BYTE-POSITION>
<BIT-POSITION>4</BIT-POSITION>

<DOP-REF ID-REF = "DOP_DTC_RF"/>
</PARAM>
<PARAM xsi:type = "VALUE" SEMANTIC = "DATA!>

<SHORT-NAME>DTC_FS</SHORT-NAME>
<LONG-NAME>DTC Fault Symptom</LONG=*NAME>
<BYTE-POSITION>0</BYTE-POSITION>
<BIT-POSITION>0</BIT-POSITION>
<DOP-REF ID-REF = "DOP_DTC_FS"/>
</PARAM>
/PARAMS>
</STRUCTURE>

7.3.6.10.3 Static field

Figdre 98— UML representation of field illustrates static fields (STATIC-FIELD) which are use
PDU centains a recurring structure and the number of repetitions is fixed and does not have to be
dyngmically. In other words, a STATIC-FIELD is used to describe a repetition of a BASIC-STR

d when the
determined
UJCTURE or

ENV-DATA-DEST with an a priori fixed number of repefifions. The meaning ot the reference 1o

NV-DATA-

DESC is that the actually selected ENV-DATA out of the ENV-DATAs the ENV-DATA-DESC references to is

taken for the repetitions.

The flag IS-VISIBLE is used to define if the list itself should be visible at the diagnostic application. Set to
“true”, this attribute causes the diagnostic application to show the structural information. Otherwise, it is not

shown.

NOTE The D-server does not evaluate this attribute but passes it to the diagnostic application only.

© 1SO 2008 — All rights reserved

133


https://standardsiso.com/api/?name=f9b8761ec37f6a1f8e205bd0f50dbae5

ISO 22901-1:2008(E)

Drawing: Field

Package: DataParameter::ComplexData
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ITEM-BYTE-SIZE[1] : unsignedint $ MINNNMBER-OF-ITEMS[0..1] : unsigneding= 0

1
1
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DYN-END-DOP-REF -

DETERMINE-NUMBER-OF4TEMS

TERMIMATION-VALUE[1] ; string

- EYTE-POSITION[T] : uasianedint
BIT-POSITION[0. 1] Mokignedint

The numbef of repetitions is given via the attribute FIXED-NUMBER-OF-ITEMS. The reference (by «odxl
to the BASIC-STRUCTURE or ENV-DATA-DESC defines the complex DOP to be repeatedly

or «snrefy)

wodxlight

SimpleData:: DATA-OBJECTPROP

Figure 98 —UML representation of field

~
£

BIT-POSITION: At

maxExclusive=8

applied. The first item starts at thesame byte position as the STATIC-LIST. For each further item, the

position is increased by ITEM-BYTE-SIZE which determines the length of one item in the field. It is give
bytes and ghall not be less than the length occupied by the PARAMs included by the repeated complex L

or the optiohal BYTE-SIZE of the BASIC-STRUCTURE referenced to.

IMPORTAN

EXAMPLE

In the following example, a STATIC-FIELD is defined, which contains two elements with the stru

nk»
byte
nin
DOP

T — It shall be ensured that the items shall not exceed this fixed byte length, even if they
contain dypamic data objects.

tture

defined by theobjfectwitmtD=“STRUCT St~

<STATIC-FIELD ID="SF-1">

<SHORT-NAME>SF_1</SHORT-NAME>

<BASIC-STRUCTURE-REF ID-REF="STRUCT_S-1"/>

<FIXED-NUMBER-OF-ITEMS>2</FIXED-NUMBER-OF-ITEMS>

<ITEM-BYTE-SIZE>4</ITEM-BYTE-SIZE>

</STATIC-FIELD>
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See Figure 99 — Using STATIC-FIELD.

DIAG-SERVICE SF-1: STATIC-FIELD
ITEM-BYTE-SIZE = 4
l Bl FIXED-NUMBER-OF-ITEMS = 2
PO3-RESPONSE

CODED-CONST=nn
BYTE-POSITION=1

L J

VALUE
i 5-1; STRUCTURE
BYTE-FOSITION=2 BYTE-SIZE=3

DoR 12 hit

 J

FARAM_1: VALUE
BYTE-POSITION=0

FARAM 2: VALUE » Dap & hit
BYTE-POEITIOM=2

STATIC FIELD SF1

STREUCTURE 31 STRUCTURE 51
PARAM_1 PARAM 2 FARAM_1 PARAM_Z
- r= - >
BYTE-SIZE BYTE-SIZE

|
[ t
2 3 4 5 : 6 7 B 9

ITEM-BYTE-SIZE

———p -

ITEM-BYTE-SIZE

N/

FIXED-MUMBER-OF-ITEMS = 2

Figure 99 — Using STATIC-FIELD

7.3.6.10.4° Dynamic length field

Dynamic length fields (DYNAMIC-LENGTH-FIELD) are fields of items (BASIC-STRUCTURE or ENV-DATA-
DESC) with variable number of repetitions, which can be determined only at runtime.

The determination of the number of repetitions is described by DETERMINE-NUMBER-OF-ITEMS. The
DATA-OBJECT-PROP referenced to is used to calculate the repetition number, which is contained in its
physical value of type A_UINT32. Its BYTE-POSITION is relative to that of the DYNAMIC-LENGTH-FIELD.
The optional BIT-POSITION shall be between 0 and 7. The reference (by «odxlink» or «snref») to the BASIC-
STRUCTURE or ENV-DATA-DESC defines the complex DOP to be repeatedly applied. For the first item, the
byte position is given by OFFSET relatively to the byte position of the DYNAMIC-LENGTH-FIELD. Each
further item starts at the byte edge following the item before (similar to PARAMs without explicitly specified
BYTE-POSITION).
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See Figure 100 — Using DYNAMIC-LENGTH-FIELD and the example below for further explanation.

EXAMPLE In the following example, a DYNAMIC-LENGTH-FIELD is defined, which contains a field of elements with
the structure defined by the object with ID=“STRUCT_S-1". The DOP with ID=“DOP_1" extracts a number from the PDU at
BYTE-POSITION=0 and calculates the element count.

<DYNAMIC-LENGTH-FIELD ID = "DLF1" IS-VISIBLE = "true">
<SHORT-NAME>DLF1</SHORT-NAME>
<BASIC-STRUCTURE-REF ID-REF = "STRUCT_S-1"></BASIC-STRUCTURE-REF>
<OFFSET>2</0OFFSET>
<DETERMINE-NUMBER-OF-ITEMS>

<BYTE-POSITION>U</BYTE-POSITION>
<DATR-OBJECT-PROP-REF ID-REF = "DOP_1"/>
</DETERM[[NE-NUMBER-OF-ITEMS>
</DYNAMIC-LENGTH-FIELD>

DIAG-SERVICE
Y
POS-RESPONSE
o | DLF1: DYNAMIC-LENGTH-FIELD
- OFFSET=2
CODED-CONST=nn
BYTE-POSITION=1 4'
¥
VALUE 5-1STRUCTURE
BYTE-POSITION=2
DOP
PARAM 1: VALUE o L
BYTE-POSITION=0 ||
DETERMINE-NUMER-QF-I TEMS, PARAM_2: VALUE | |
BYTE-POSITION=0 BYTE-POSITION=1 - Dop 8 bit
Y
DoP A6\bit

DYNAMIC-LENGTH-FIELD DLF1

* STRUCTURE 81 | STRUCTURE §1 | STRUCTURE 51
0o 03

PARAM 1|PARAM 2 | PARAN 1 |PARAM 2 EARAM 1 PARAM 2
[
[
T
I [

0 1 : 2 3 : 4 5 6 7 8 9

I [
e B—

I |
offset of first item in field

Figure 100 — Using DYNAMIC-LENGTH-FIELD
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Figure 101 — Using DYNAMIC-ENDMARKER-FIELD illustrates dynamic endmarker fields (DYNAMIC-
ENDMARKER-FIELD) which are fields of items (BASIC-STRUCTUREs or ENV-DATA-DESCs) which are
repeated until an end-marker is found (the TERMINATION-VALUE). It is also terminated by the end of the
PDU. Before each iteration step the end of PDU condition is tested. If the end of PDU is reached, the
processing of the iteration stops immediately. Otherwise, the referenced DATA-OBJECT-PROP is used to
calculate a physical value of the parameter at the current position in the PDU. Before the first iteration, this is
the byte position of the DYNAMIC-ENDMARKER-FIELD. If the resulting physical value matches the
TERMINATION-VALUE (inside DATA-OBJECT-PROP-REF), the field ends without any additional item.
Therefore, the value inside the TERMINATION-VALUE shall be given in the physical type of this referenced
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plex DOP to be repeatedly applied. For the first item, the byte position is givenby the byte po
NAMIC-ENDMARKER-FIELD. Each further item starts at the byte edge following the item beforn
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structure defined by the object with ID="STRUCT_S}1.. "Before each iteration the DATA-OBJ
ID="DOP_1" is calculated at the current position@and converts it to a string, which is con

YMINATION-VALUE="TERMINATE”. This string is returned by the DATA-OBJECT-PROP if
e is between 0xF1 and OxFF. The iteration is stopped when a value between 0xF1 and OxFF ig
MPLE

AMIC-ENDMARKER-FIELD ID = "DEF1" IS-VISIBLE = "true'">
SHORT-NAME>DEF1</SHORT-NAME>
BASIC-STRUCTURE-REF ID-REF = "STRUCT_S1"/>
DATA-OBJECT-PROP-REF ID-REF =<"DOP_1">

<TERMINATION-VALUE>TERMINATE</TERMINATION-VALUE>
/DATA-OBJECT-PROP-REF>
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DIAG-SERVICE DEF1: DYNAMIC-ENDMARKER-FIELD

'

POS5-RESPONSE

TERMIMATION-WALLE = 255

DopP & hit

CODED-CONST=nn
BYTE-POSITION=1

VALUE
BYTE-POSITION=2

51: STRUCTURE

DoP
|
PARAM_1:VALUE | |

BYTE-FOSITION=0

PARAM 2: VALUE
BYTE-POSTION=1 [[————=|.() DOF

ENDMARKER

DYMAMIC-ENMDMARKER-FIELD DEF1

STRUCTURE 21 ISTRUCTURESVYSTRUCTURE S1

255

PaRAM_1| ParaM 2 Paran 1| Paran_l PARAM_1| PARAM 2 |

Figure 101 — Using DYNAMIC-ENDMARKER-FIELD

7.3.6.10.6 |End of PDU - Field

Figure 102 — Using END-OF-PDU-FIELD illustrates end of PDU — Fields (END-OF-PDU-FIELD) which| are
similar to DYNAMIC-ENDMARKER-FIELDs with the difference, that the item is always repeated until the [end
of the PDU. END-OF-PDU-FIELD is the only class of type FIELD which is allowed to be used directly or
indirectly inside 'a REQUEST.

In the case of building a request, the application shall set the number of items within the bounds defined by
MIN-NUMBER-OF-ITEMS and/or MAX-NUMBER-OF-ITEMS before it is able to set the physical values of the
VALUE parameters, which are contained inside the STRUCTURE referenced to.

IMPORTANT — A reference to an ENV-DATA or ENV-DATA-DESC is not allowed, if the END-OF-PDU-
FIELD is used directly or indirectly inside a REQUEST.

In the case of analyzing a response, the values of MAX-NUMBER-OF-ITEMS and MIN-NUMBER-OF-ITEMS
are ignored. Before each iteration step the end of PDU condition is tested. If the end of PDU is reached, the
processing of the iteration stops immediately. The reference (by «odxlink» or «snrefy) to the BASIC-
STRUCTURE or ENV-DATA-DESC defines the complex DOP to be repeatedly applied. For the first item, the
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byte position is given by the byte position of the END-OF-PDU-FIELD. Each further item starts at the byte

edge following the item before (similar to PARAMSs without explicitly specified BYTE-POSITION).

EXAMPLE

<END-OF-PDU-FIELD ID = "EOPl" IS-VISIBLE = "false">
<SHORT-NAME>EOP1</SHORT-NAME>
<BASIC-STRUCTURE-REF ID-REF = "STRUCT_S1"></BASIC-STRUCTURE-REF>
<MAX-NUMBER-OF-ITEMS>6</MAX-NUMBER-OF-ITEMS>
<MIN-NUMBER-OF-ITEMS>1</MIN-NUMBER-OF-ITEMS>

</END-OF-PDU-FIELD>

DIAG-SERVICE

l ECF1: END-OF-FDU-FIELD

POS-RESPOMSE

CODED-CONST=nn
EYTE-POSITION=1

VALUE
BYTE-POSITION=2

51: BSTRUCTURE

PARAM_1: VALUE
BYTE-POSITION=0

PARAM_2: VALUE
BYTE-POSITION=1

EMND-OF-PDU-FIELD EOQP1

STRUCTURE 51 |STRUCTURE 51 | STRUCTURE 51

PaRAM_1| PARAM 2] PARAM_1| PARAM 2] PARAM_1] PARAM 2

J—p DOP
S DOP
END-OF-PDU

Figure 102 — Using END-OF-PDU-FIELD
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7.3.6.10.7 Multiplexer

Figure 103 — UML representation of Multiplexer/MUX illustrates Multiplexers (MUX) which are used to
interpret data stream depending on the value of a switch-key (similar to switch-case statements in
programming languages like C or Java).

M

COMPLEX-DOP | STRUCTURE |
_ |w|'.r-- IS-VISIBLE[D..1] : boolean = true |
d 0.1
«impichild = anchdink-pr-snrefs 0
1
MUuX - DEFAULT-CASE
-4 altr IS-VISIBLE[D..1] : boclean = false 1 0.1 [eiranss HANDLE[1] . ELEMENTD 1
BYTE-POSITION1] | unsignedint

1

SWITCH-KEY
BYE-POSITION[T] - unsignedint |~
BIT{POSITIONIO. 1] : unsignedint

-
fordared)

wodxlink-ar-gnrals
odink s CASE

atranss HANDLE[1] ; ELEMENT-ID

1 0.1 0.1

SimgjeData:DATA-OBJECT-PROP

aBnUmerations
INTERVAL-TYPE
IOPEN
ICLOSED
aslement-names wslement-namas INFINITE
i LOWER-LIMIT ! UPPER-LIMIT

| SimplaDiata AAMIT

ualirs INTERVAL-TYPE[D..1] : INDERVAL-TYPE = CLOSED
contants CONTENT[1] - kg

Figure 103 — UML representation of Multiplexer/MUX

The deternjination of the actual switch<key is described inside SWITCH-KEY. The DATA-OBJECT-PROP
referenced fo is used to calculate the switch-key, which is contained in its physical value. The DIAG-CODEED-
TYPE of tHat DATA-OBJECT-PROP shall be of type STANDARD-LENGTH-TYPE. lts BYTE-POSITION is
relative to the that of the MUX~The optional BIT-POSITION shall be between 0 and 7. The DIAG-CODED-
TYPE of that DATA-OBJECT-PROP shall be of type STANDARD-LENGTH-TYPE.

Any numbef of CASEs\¢an be specified. If a MUX object has no CASES sub-object, it shall have a DEFAULT-
CASE sub-pbject.<Each of them defines a LOWER-LIMIT and an UPPER-LIMIT. The values shall match the
physical type of\the switch-key. The actual value of the switch-key is compared with the values ingide
IT.and UPPER-LIMIT in the same way as for SCALE-CONSTR and COMPU-SCALE (see
7.3.6.2). The pariseR—rFules—are— physieat-type—is-A—UNICOBE2SFRING-ONly
identity is allowed, i.e. LOWER-LIMIT and UPPER-LIMIT shall be equal. If a matching CASE is found, the
referenced STRUCTURE is analyzed at the BYTE-POSITION (child element of MUX) relatively to the byte
position of the MUX. If a matching CASE cannot be found and the optional DEFAULT-CASE is specified, the
STRUCTURE referenced by this DEFAULT-CASE is analyzed in the same way. Otherwise, the D-server shall
report an error.

The reference to the STRUCTURE is optional inside CASE and DEFAULT-CASE. If it is not specified, the D-
server will not signal an error condition if this case needs to be used. By this way it is possible to specify a
CASE or DEFAULT-CASE with the only purpose to prevent an error message of the D-server, i.e. because
the actual value of the switch-key is valid, but it is not connected with further data. The ranges defined by the
CASEs shall not overlap. If no CASEs are specified, the optional DEFAULT-CASE shall be specified.
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EXAMPLE

<MUX

ID="M1">

<SHORT-NAME>M1</SHORT-NAME>

<BYTE-POSITION>1</BYTE-POSITION>

<SWITCH-KEY>
<BYTE-POSITION>0</BYTE-POSITION>
<DATA-OBJECT-PROP-REF ID-REF="DOP_1"/>

</SWITCH-KEY>

I1ISO 22901-1:2008(E)

The following example code defines a MUX, which interprets the data structure depending on the byte
before the data structure referenced by this multiplexer.

<CASES>
<CASE>
<SHORT-NAME>case_1</SHORT-NAME>
<STRUCTURE-REF ID-REF="SCASE-24"/>
<LOWER-LIMIT>24</LOWER-LIMIT>
<UPPER-LIMIT>24</UPPER-LIMIT>
</CASE>
<CASE>
<SHORT-NAME>case_2</SHORT-NAME>
<STRUCTURE-REF ID-REF="SCASE-25"/>
<LOWER-LIMIT>25</LOWER-LIMIT>
<UPPER-LIMIT>25</UPPER-LIMIT>
</CASE>
</CASES>
< /MUK>
Figyre 104 — Using MUX clarifies the circumstances, The third byte of the shown PDU is the switch-key. In
the first step the switch-key is extracted using BYTE-POSITION and the DOP referenced by SWIT|CH-KEY. In
the second step the matching CASE is searched\\This appropriate structure is then used to interpret the rest
of the message. The physical type of the DOP used by the SWITCH-KEY shall match the data type in

LOWER-LIMIT and UPPER-LIMIT.
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Figure 104 — Using MUX

ABLE - compound data-object

t of data identifiers or’parameter identifiers describes the association of a data structure defin
cal identifier. This-data structure may contain a single parameter or a list of parameters. Typi
ngle parameter-in case of analogue values like sensor voltages or a list of parameters in cas
Les like switeh'statuses.

Lols ,use* data identifier to describe data structures contained in response messages, how
1,defines for example the InputOutputControlByldentifier (0x2F) or WriteDataByldentifier (O
ch-extends the use of Dataldentifier also to specify data structures contained in request messa

tion
cally
e of

pver
2E)

ges.

For this proceeding the element TABLE can be used. See Figure 105 — UML representation of TABLE for
further modelling detail.
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Drawing: Table
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Figure 105 — UML representation of TABLE
Thel TABLE is similar'to the COMPLEX-DOP MUX because both are multiplexers with a switch-key and cases
whi¢h connect the' various switch-key values with a data structures (e. g. STRUCTURE). In many cases, the
use|of a TABLE could be replaces by a MUX and vice versa. But the TABLE is more comfortable {o specify in
many cases.and is connected with a lot of special semantics in the data model as well as in the pfocessing of
the D-server, e.g. the execution of diagnostic services by selection of the switch-key or dynamigally defined
seryices. Because the TABLE is not derived from DOP-BASE it can only be used by at the PARAM of types
TABLE-KEY and TABLE-ENTRY unlike DOP-BASE-derived objects. The TABLE can be used for different

kind of KEYs (data identifier). On account of this it has a SEMANTIC attribute. Values of SEMANTIC may be
for example DATA-ID (Dataldentifier), PACKAGE-ID  (Packageldentifier), PARAMETER-ID
(Parameterldentifier), LID (Localldentifier), CID (Commonldentifier) and ADDRESS (MemoryAddress in the
ECU).

According to its name TABLE is a composed of a KEY-column and a STRUCT-column. The columns are
labelled by KEY-LABEL and STRUCT-LABEL for the documentation use-case. A TABLE-ROW associates a
data identifier called KEY with an optional parameter definition via reference (by «odxlink» or «snref») to a
STRUCTURE or DATA-OBJECT-PROP. A TABLE-ROW already defined in another TABLE can be reused by
reference. Because this is in fact an import (see 7.3.2.5) this referenced TABLE-ROW is considered as locally
defined.
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The DATA-OBJECT-PROP referenced by KEY-DOP-REF defines the conversion and coding of the KEY in
any request parameter and the extraction and conversion of the KEY out of any response parameter. The
KEY value in the XML-instance is always a physical value of the physical type of the DATA-OBJECT-PROP
referenced to.

Three PARAM types are introduced for usage with TABLE, as described below.

a)

b)

c)

TABLE-KEY: A parameter of type TABLE-KEY is the part of the PDU where the KEY (data identifier) shall
be read in the case of response or written in the case of request. The parameter can refer the TABLE for
dynamic parameter definition (similar to parameter type VALUE without PHYSICAL-DEFAULT-VALUE) or
it refers a TABLE-ROW for static definition similar to parameter type PHYS-CONST. The TABLE-KEY-
parameter in the response shows the position where the KEY should be extracted using the DATA-
OBJEQT-PROP referenced by TABLE. The physical result shall match with exactly one KEY-valdg,in the
TABLH. The TABLE-ROW containing the matching KEY refers the STRUCTURE or DATA-OBJHCT-
PROP [describing the data parameter connected with this KEY. To include this data inside the"'message,
use a TABLE-STRUCT parameter referring to this TABLE-KEY parameter.

TABLB-STRUCT: This parameter type defines the position of the STRUCTURE or DATA-OBJECT-PROP
referenced by the TABLE-ROW which was selected by the corresponding TABLE:KEY parameter. [The
TABLHE-KEY is referenced inside TABLE-STRUCT by «odxlink-or-snrefy.

TABLB-ENTRY: This parameter type can be used for including 'foreigni~fable row definitions inside a
TABLE-STRUCT. That means that when using a TABLE-ENTRY parameter within a structure defined by
a table|row, this parameter will be interpreted based on the definitions referenced by the TABLE-ENTRY
object.|The TARGET attribute of a TABLE-ENTRY element indicates whether the KEY-DOP (attribute
value KEY, in this case the TABLE shall define a KEY-DOP element) or the STRUCTURE (attribute value
STRUCT) referenced by the table row the TABLE-ENTRY paints to should be used for interpretation. [This
parameter type can only be used in a structure referenced.by-a TABLE-ROW.

A TABLE-KEY always corresponds to a TABLE. The cofresponding TABLE can be determined in diffgrent

ways.

The TABLH is either:

The TABLH that corresponds with a TABLE-KEY shall define a KEY-DOP.

A TABLE-
the TABLE{ENTRY itself references via <<odxlink>>. Other TABLEs are ignored. even if they import the s

the one the TABLE-KEY refers to directly via the <<odxlink>> from the <<trans>>parent element
ODXLINK-TO-TABLE;

the ong the TABLE-KEY refers to.directly via a <<snref>> from the <<trans>>parent element SNREF{TO-
TABLE;

the ong which actually-defines (not imported via «odxlink») the TABLE-ROW, that the TABLE-KEY r¢gfers
to via qodxlink»; otherTABLESs are ignored, even if they import the same TABLE-ROW element.

oW

TRY'corresponds to the TABLE which actually defines (not imported via «odxlink») TABLE-R

TABLE-ROW element. The TABLE that corresponds with a TABLE-ENTRY shall define a KEY-DOP, if the
ROW-FRAGMENT of the TABLE-ENTRY is KEY.
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See Figure 106 — UML representation of parameter for further modelling detail.
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Figure-1406—UMLrepresentation-of parameter

EXAMPLE In the following figures, some examples for writing and reading data identifier are shown. Two of them
are implemented in static and dynamic manner. In case of dynamic implementation of a request parameter, a TABLE-KEY
refers a TABLE as a whole. Identical to PARAM-type VALUE without PHYSICAL-DEFAULT-VALUE, the tester needs to
choose a TABLE-ROW during runtime.

At the static implementation, the TABLE-KEY refers a TABLE-ROW directly and defined a permanent
parameter value in this way identical to PARAM-type PHYS-CONST.

It is possible to restrict the use of a TABLE-ROW. In addition to the diagnostic service connected with the
TABLE, each TABLE-ROW can define its own attribute IS-EXECUTABLE with the default value “true”. If its
value is set “false” the D-server shall reject the execution via API of the diagnostic service which refers to this
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TABLE-ROW inside its request, regardless whether by a static or dynamic implementation of TABLE-KEY.
Such a service is only executable inside a job. If the service is marked as not executable the attribute value at
the TABLE-ROW is irrelevant. That means a value “true” at TABLE-ROW cannot override the value “false” at

DIAG-COM

M.

In general, the TABLE-ROW refers to a STRUCTURE with at least one parameter PARAM. But in some cases
this normal behaviour is not a suitable description for a set of diagnostic services which should be combined
inside one TABLE. One example is the diagnostic class RoutineControl with the subfunctions startRoutine,
stopRoutine, and requestRoutineResults. While using a TABLE with these subfunctions as TABLE-ROW the
problem arises that some parameters, e.g. routineControlOptionRecord, are optional and not suitable for each
subfunction. In such a case it is possible to specify a TABLE-ROW without a reference to a STRUCTURE. In

another us¢ case, the existence of parameters depends on the actual variant of the ECU. For example], no
parameter is available inside the base variant, but inside specific variants. This can specified by a SHQRT-
NAME refefence to a STRUCTURE without any parameters inside the BASE-VARIANT, which is~overriqden
inside the ECU-VARIANT by a STRUCTURE with the actual parameters available in this)variant. [See
Figure 107 — 1SO 15031-5 Service 0x01 PID example, Figure 108 — ISO 14229-1 Read data by identifier
example (dynamic) and Figure 109 — ISO 14229-1 Read data by identifier example (static) for further
modelling detail.
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Figure 107 — ISO 15031-5 Service 0x01 PID example
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Drawing: 1SO14229-1 RDBI (dyn)
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Figure108 — ISO 14229-1 Read data by identifier example (dynamic)
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Drawing: 15014228-1 RDBI (static)

REGQUEST
DIAG-SERVICE CODED-CONST
Read data by identifier o CODED-VALUB=0%22
(Service 0x22) -
TABLE-KEY
BEYTE-POSITION=1
TABLE-KEY
BYTE-POSITION=3 ]
HESPOMSE
COOED-COMNST
CODEDYWALUE = 0xa2
DATA-CBJECT-PROPERTY
ALUE
EYTE{POSITION=1 COMPU-METHOD
(IDEMTICAL)
- PHYSICAL-TYPE
BASE-DATA-TYPE=A UINT32
STAMDARD-LEMGTH-TYRE
BASE-DATA-TYPE=A_UINT32
 J BIT-LENGTH=18
‘ END-CF-PDU-FIELD ‘
. TABLE || STRUCTURE
- SHORT-MAME=ECLU_PID_LIST
T WALUE . | DATA-OBIECT-PROPERTY
i active driving program - active driving program
STRUCTURE X WALLE o DATAOBIECT-PROPERTY
TABLE-ROW A cutoff mode AC cutoff mode
THBLE-KEY — ™ SHORT-NAME=PID_FDOO
[‘ BYTEPOSITION=0 ™ KEY=FDOO »
TABLE-ROW
TABIE-STRUCT
B = = SHORT-MAME=PID_FDO%
EYTEOSITION=2 i
STRUCTURE
- WALUE | DATAOBIECT-PROPERT
engine speed o engine speed

Figure 109 — ISO 14229-1 Read data by identifier example (static)

In the dyngmic case, the user shall select the case via TABLE-KEY, see Figure 110 — I1SO 14229-1 Write
data by identifier (dyhamic).

IMPORTANT < The PARAMSs of type VALUE defined shall be offered to be set by the application.

According to the selection of the TABLE-KEY, the corresponding TABLE-STRUCT shall be used by the
application to determine the PARAMSs to be set by the user.

In the static case that selection is not allowed because TABLE-KEYs are statically defined by the ODX data.
Nevertheless, if the data structure included by TABLE-STRUCT contains parameters of type VALUE, the user
is able or obliged (if no PHYSICAL-DEFAULT-VALUE is specified) to set their values, see Figure 111 —
ISO 14229-1 Write data by identifier (static).

148 © 1SO 2008 — Al rights reserved


https://standardsiso.com/api/?name=f9b8761ec37f6a1f8e205bd0f50dbae5

I1ISO 22901-1:2008(E)

REQUEST

DIAG-SERVICE CODED-CONST
Write data by identifier CODED-VALUE=DxZE

(Service 0x2E) b |
TABLE-KEY
BYTE-POSITION=1
TABLE-STRUCT DATA-OBJECT-FROFERTY
BYTE-POSITION=3

COMPU-METHOD
(IDENTICAL)

PHYSICAL-TYPE
BASE-DATA-TYPE=A UINT32

¥

RESPONSE STANDARD-LENGTH-TYPE
BASE-DATA-TYPE=A_UINT32
POBECTCCIET BIT-LENGTH=16
CODED-VALUE = DxBE
TABLE
NG HORTNAME=ESt PO
REQUEST-BYTE-POS=1 [~ STRUCTURE
VALUE DATA-OBJECT-PROPERT
TABLE-ROW active driving progranf | ® active driving grogram
y » N
SRl VALUE | bata-osjEcTiPROPERT
_ AJC cutoff mode AIC titeffmode
TABLE-ROW
SHORT-NAME=PID_FD01 H—
KEY=FDO1
300
STRUCTURE
» [ ResparamRESULT|| | DATA-OBJECT-PROPERTY
desired idle@iest o desired idle speed

Figure 110 — ISO 14229-1 Write data by identifier (dynamic)
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Figure 111 — ISO 14229-1 Write data by identifier (static)
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Figure 112 — Use of TABLE-ENTRY (GMlan DPID Example) shows an example for the usage of TABLE-

ENTRY.
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Figure 112 — Use of TABLE-ENTRY (GMlan DPID Example)

E-ROW can refer to STATE-TRANSITIONs, PRE-CONDITIONs and FUNCT-CLASSes. The
ferences complies with the use at DIAG-SERVICEs. If a TABLE-ROW defines state transit
conditions, this definition is added te*the possible definition at the appropriate DIAG-SERV
that the allowed states for the execution of the DIAG-SERVICE with a concrete TABLE-ROW,
bll pre-conditions defined at the'DIAG-SERVICE and at the TABLE-ROW. The same applies to

ERVICE is executed with.the TABLE-ROW all STATE-TRANSITIONs are evaluated. The STA
N with the SOURCE (state that is equal to the current state is applied. If the DIAG-SERVIC
iccessfully, the stateZof the ECU changes from the specified SOURCE to the specified TAR(

IAG-COMMs-also TABLE-ROWs may specify the attributes IS-FINAL and IS-MANDATORY. |
", the TABLE-ROW shall not be changed in a derived layer. If a TABLE contains such TAR
TABLEwith the same SHORT-NAME in the lower layer shall not define TABLE-ROWSs with
. Instead of that, it shall import the original TABLE-ROWSs if necessary.

B

use
ons
CE.
are
the
pr. If
TE-
E is
SET

fIS-
LE-
the

In case if IS-MANDATORY=true, the TABLE-ROW shall be available in the derived layer. If a TABLE contains
such TABLE-ROWs, a TABLE with the same SHORT-NAME in the lower layer shall contain TABLE-ROWs (or
TABLE-ROW-REFs) with the same KEYs. Furthermore, such a TABLE cannot be completely eliminated from
the inheritance by means of NOT-INHERITED-TABLE, but it can be overridden or inherited from another layer.
The value of IS-MANDATORY shall not be changed in an overridden TABLE-ROW from “true” to “false”, i.e. a
mandatory TABLE-ROW cannot be made optional.

Both attributes IS-FINAL and IS-MANDATORY are applied to TABLE-ROWSs only not to the referenced
STRUCTURE or DATA-OBJECT-PROP which can be overridden. The D-server ignores the attributes 1S-
MANDATORY and IS-FINAL.
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Figure 113 — Use of IS-FINAL and IS-MANDATORY shows the use of IS-FINALE and IS-MANDATORY
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Figure 113 — Use of\IS-FINAL and IS-MANDATORY
7.3.6.12 Cascading tables
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parameter “Timestamp”. There is also a complex DID in this figure: 0x1001. The first byte (Contro
of its data record decides~about the remaining structure. If its value is equal to 0x00, only the thre
is s¢nt to the ECU (STRUCTURE DID_1001_00). In case of 0x01 one more parameter is needed
“Time”. In this case\the parameters of the STRUCTURE “DID_1001_01" are to be set by the user.
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Figure 114 — Use of cascading tables

beneral
urement and calibration (MC) use case, the tester has direct access to the ECU memory to

ical variable identifier (also called “label), to the memory address of the variable value.
part of the ECU software; thus, an ECU-+internal variable is called “SW-variable”.

nostic use case, another communication paradigm is preferred: diagnostic data is typi

sed directly.

ead

hta. The ECU provides internal variables to simplify this memory access. An ECU-internal varigble

his

ally

via diagnostic services or diagnostic jobs that read/write data from/to the ECU. The ECU memory

should be capable to utilizé SW-variables from the MC use case also in the diagnostic use case.
ason the notion of~diagnostic variables (DIAG-VARIABLES) is introduced in ODX. A DIAG-

VARIABLE |[emulates a SW-yariable by calling appropriate diagnostic services for operations like reading or
writing a value from/to the ECU.

An ODX copnformant-diagnostic system makes it possible to communicate with an ECU via both DIAG-
VARIABLE$ and diagnostic services. The user can chose the communication paradigm that he is more
familiar with.
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Figure 115 — UML representation of diagnostic variable layer illustrates the modelling.
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Figure.115 — UML representation of diagnostic variable layer
7.3.f.2 Use cases
The| following use_¢ases apply:

— |functionaiMesting of ECUs during development: after setting a value in ECU memory the cofresponding
DIAG=VARIABLE is read by a diagnostic system while the corresponding SW-variable is read by an MC
system; the received values are compared to detect functional errors of the ECU,;

— list of all SW-variables which can be accessed via diagnostic services;

— clustering of related services: DIAG-VARIABLEs contain information which services are related
(RELATION-TYPE Element) to each other and deal with the same variable, e.g. “read”, “write”, and “reset
to default”.
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See Figure 116 — UML representation of diagnostic variable.
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Figure 116 — UML representation of diagnostic variable

7.3.7.3  Structure of DIAG-VARIABLE

A DIAG-VA

This depen
RELATION
TABLE-RO

RIABLE typically depends on axnumber of DIAG-COMM objects (diagnostic services or jobs).

Hency can be expressed(either by placing the appropriate DIAG-COMM objects into the CO
TYPE element with theyadequate value at RELATION-TYPE (1) or by referencing a TABLE
V' object using SHORT-NAME references (2).

MM-
and

a)

b)

154

For expmple, to read‘the value of a variable a service is needed that requests the corresponding ¢ata
from tHe ECU. A COMM-RELATION object describes the relation between the DIAG-VARIABLE and a
DIAG-COMM ohject; each COMM-RELATION refers to one DIAG-COMM object. Depending on the type
of relajion there."may be a reference to a parameter in the PDU, which contains the variable. [The
RELAT|ION-TYPE describes the type of the operation that the referenced DIAG-COMM performs on the
DIAG-YARIABLE. Valid values are READ, WRITE, RETURNCONTROL etc. A DIAG-VARIABLE shall not

h Lol OCOMM-_DRCL A TIANL abla Llo RECLATIAONL TN/ L. | W PPN TH 4l <l <l th
ave UTUPIT UUNVIVITETANLLATTIVINS WILTT T odllic TN\LLLATTUINTT TT L= olllTy. WIUUTIHITTY UITT UTPYTITUTTIVY IS

way provides no possibility to set the corresponding PARAM object (DIAG-SERVICE) and INPUT-
PARAM object (SINGLE-ECU-JOB) in order to define e.g. which data identifier to read. This approach
leads to inflated ODX data, because for each DIAG-VARIABLE at least one DIAG-COMM object shall be
defined with the appropriate value set for the parameter, e.g. by using the PHYSICAL-DEFAULT-VALUE
element inside a VALUE parameter.

A second possibility was introduced to describe the dependency between a DIAG-VARIABLE and a
DIAG-COMM. Therefore, the new element SNREF-TO-TABLEROW has been added to the ODX model.
This new element consists of two child elements, TABLE-SNREF and TABLE-ROW-SNREF, which
reference a TABLE and a TABLE-ROW by SHORT-NAME respectively. This is necessary to target a
specific TABLE-ROW unambiguously. In addition, the TABLE class has a child element TABLE-DIAG-
COMM-CONNECTORS to connect one or more DIAG-COMM objects to a TABLE. The new class
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references a DIAG-COMM. The corresponding SEMANTIC can be used to define the kin
COMM referenced, i.e. a READ and a WRITE service for data identifiers. In DIAG-VARIABLE
only allowed to use either the COMM-RELATION mechanism or the SNREF-TO-TABLEROW
It is not allowed to use both or none of them.

d of DIAG-
objects it is
mechanism.

Operations like reading or writing the value of a DIAG-VARIABLE imply a data transfer from the ECU to the D-
server or vice versa. In this case, when using the COMM-RELATION element the service parameter that is
used for the data transfer is specified by one of the attributes IN-PARAM-IF-SNREF and OUT-PARAM-IF-
SNREF/IN-PARAM-IF-SNREF denotes a PARAM of the referenced DIAG-COMM's REQUEST that is used for
writing data to the ECU. To read data from the ECU the OUT-PARAM-IF-SNREF is set to the name of the
corresponding PARAM of the RESPONSE of the DIAG-COMM. If no data needs to be transferred between

the
ope

D-server and the ECU, no service parameter needs to be selected. The D-server perforr
ration for example when it returns the control of the DIAG-VARIABLE to the ECU.

When using the SNREF-TO-TABLEROW mechanism, no PARAM-IF-SNREF needs to be specifig

by t
are

brgeting a certain TABLE-ROW element inside a TABLE the DIAG-COMM to use.ahd the PA
clearly specified.

A DIAG-VARIABLE corresponds to the TABLE that directly (not via <<odxlink>%) contains the T

that

is referenced by the DIAG-VARIABLE. Other TABLEs are ignored,~even if they referenc

TABLE-ROW element.

A Dtserver evaluates the referenced TABLE-ROW and by doing this; retrieves the KEY of the TA
Thel| value of the KEY is the value each TABLE-KEY PARAM ef\the referenced DIAG-COMM'’s

sha

| be set with.

EXAMPLE 1 Use of SNREF-TO-TABLEROW class:

<BASE-VARIANT ID="BV_ID_1">

<S5
<Lj

<D

HORT-NAME>BV</SHORT-NAME>
DNG-NAME>Base Variant</LONG-NAME>
[AG-DATA-DICTIONARY-SPEC>
DATA-OBJECT-PROPS>
<DATA-OBJECT-PROP ID="DOP_1">
<SHORT-NAME>KEYDOP</SHORT-NAME>
<COMPU-METHOD>
<CATEGORY>TEXTTABLE</CATEGORY>
<COMPU-INTERNAL-TO-PHYS>
<COMPU-SCALES>
<COMPU-SCALE>
<LOWER-LIMIT>65321</LOWER-LIMIT>
<UPRERALIMIT>65321</UPPER-LIMIT>
<COMPU-CONST>
<VT>Engine RPM</VT>
</COMPU-CONST>
</COMPU-SCALE>
</COMPU-SCALES>

ns such an

bd, because
RAM to set

ABLE-ROW
e the same

BLE-ROW.
REQUEST

</COMPU-INTERNAL-TO-PHYS>
</COMPU-METHOD>
<DIAG-CODED-TYPE xsi:type="STANDARD-LENGTH-TYPE" BASE-DATA-TYPE="A_UINT32">
<BIT-LENGTH>16</BIT-LENGTH>
</DIAG-CODED-TYPE>
<PHYSICAL-TYPE BASE-DATA-TYPE="A_ UNICODE2STRING"/>
</DATA-OBJECT-PROP>
<DATA-OBJECT-PROP ID="DOP_2">
<SHORT-NAME>DOP_2</SHORT-NAME>
<COMPU-METHOD>
<CATEGORY>LINEAR</CATEGORY>
<COMPU-INTERNAL-TO-PHYS>
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</

</CO
<DIA

<B

</DI
<PHY]

<P

</PH
</DATA|
</DATA-0
<STRUCTU
<STRUC
<SHO|
<PAR

<P

<COMPU-SCALES>
<COMPU-SCALE>
<LOWER-LIMIT>0</LOWER-LIMIT>
<UPPER-LIMIT>65535</UPPER-LIMIT>
<COMPU-RATIONAL-COEFFS>
<COMPU-NUMERATOR>
<V>800</V>
<V>0.01</V>
</COMPU-NUMERATOR>
</COMPU-RATIONAL-COEFFS>
</COMPU-SCALE>

/COMPU-SCALES>

[OMPU-INTERNAL-TO-PHYS>

MPU-METHOD>

-CODED-TYPE xsi:type="STANDARD-LENGTH-TYPE" BASE-DATA-TYPE="A_UINT32">
[T-LENGTH>16</BIT-LENGTH>

NG-CODED-TYPE>

EICAL-TYPE BASE-DATA-TYPE="A_FLOAT64">
RECISION>3</PRECISION>

Y SICAL-TYPE>

-OBJECT-PROP>

BJECT-PROPS>

RES>

[URE ID="STRUCTURE_ID_1">
RT-NAME>STRUCTURE_Engine_RPM</SHORT-NAME>
AMS>

hRAM xsi:type="VALUE">
SHORT-NAME>Engine_RPM</SHORT-NAME>
BYTE-POSITION>0</BYTE-POSITION>
DOP-SNREF SHORT-NAME="DOP_2"/>

</PARAM>
</PARAMS>
</STRULTURE>
</STRUCTPRES>
<TABLES>
<TABLE| ID="TABLE_ID_1">
<SHORT-NAME>TABLE</SHORT-NAME>
<KEY|DOP-REF ID-REF="DOP_1" /DOCREF="BV" DOCTYPE="LAYER"/>
<TABLE-ROW ID="TABLE_ROW_LIDH1">
<SHORT-NAME>TABLE_ROW=7SHORT-NAME>
<KEY>Engine RPM</KEY>
<S[RUCTURE-REF¢ID<REF="STRUCTURE_ID_1" DOCREF="BV" DOCTYPE="LAYER"/>
</TABLE-ROW>
<TABLE-DIAG-COMM-CONNECTORS>
<TRBLESDIAG-COMM-CONNECTOR>
SEMANTIC>READ</SEMANTIC>
<DIAG-COMM-REF ID-REF="DS_1" DOCREF="BV" DOCTYPE="LAYER"/>

</
</TA

TABLE-DIAG-COMM-CONNECTOR>
BLE-DIAG-COMM-CONNECTORS>

</TABLE>
</TABLES>
</DIAG-DATA-DICTIONARY-SPEC>
<DIAG-COMMS>
<DIAG-SERVICE ID="DS_1">
<SHORT-NAME>RDBI</SHORT-NAME>
<REQUEST-REF ID-REF="REQ 1" DOCREF="BV" DOCTYPE="LAYER"/>
<POS-RESPONSE-REFS>
DOCREF="BV"

<POS-RESPONSE-REF ID-REF="POS_RE_1" DOCTYPE="LAYER" />
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</POS-RESPONSE-REFS>
</DIAG-SERVICE>
</DIAG-COMMS>
<REQUESTS>
<REQUEST ID="REQUE_1">
<SHORT-NAME>REQ_1</SHORT-NAME>
<PARAMS>
<PARAM xsi:type="CODED-CONST" SEMANTIC="SERVICE-ID">
<SHORT-NAME>ServiceID</SHORT-NAME>
<BYTE-POSITION>0</BYTE-POSITION>
<CODED-VALUE>34</CODED-VALUE>

<DIAG-CODED-TYPE xsi:type="STANDARD-LENGTH-TYPE" BASE-DATA-TYPE="A_UINT32">
<BIT-LENGTH>8</BIT-LENGTH>
</DIAG-CODED-TYPE>
</PARAM>
<PARAM xsi:type="TABLE-KEY" SEMANTIC="LOCAL-ID" ID="TABLE_KEY_REQUE">
<SHORT-NAME>Key</SHORT-NAME>
<BYTE-POSITION>1</BYTE-POSITION>
<TABLE-REF ID-REF="TABLE_ID_1" DOCREF="BV" DOCTYPE="LAYER"/>
</PARAM>
</PARAMS>
/REQUEST>
</REQUESTS>
<PPS-RESPONSES>
POS-RESPONSE ID="POS_RE_1">
<SHORT-NAME>POS_RE_1</SHORT-NAME>
<PARAMS>
<PARAM xsi:type="CODED-CONST" SEMANTIC="SERVICE-ID">
<SHORT-NAME>ServiceID</SHORT-NAME>
<BYTE-POSITION>0</BYTE-POSITION>
<CODED-VALUE>98</CODED-VALUE>
<DIAG-CODED-TYPE xsi:type="STANDARD:LENGTH-TYPE" BASE-DATA-TYPE="A_UINT32">
<BIT-LENGTH>8</BIT-LENGTH>
</DIAG-CODED-TYPE>
</PARAM>
<PARAM xsi:type="TABLE-KEY™ ‘SEMANTIC="LOCAL-ID" ID="TABLE_KEY_ RESPO">
<SHORT-NAME>Key</SHORT-NAME>
<BYTE-POSITION>1</BY¥TE-POSITION>
<TABLE-REF ID-REF%"TABLE_ID_1" DOCREF="BV" DOCTYPE="LAYER"/>
</PARAM>
<PARAM xsitype="TABLE-STRUCT" SEMANTIC="DATA">
<SHORT&NAME>Data</SHORT-NAME>
<BYTE-POSITION>3</BYTE-POSITION>
<TABLE-KEY-REF ID-REF="TABLE_KEY_RESPO" DOCREF="BV" DOCTYPE="LAYER"/>
</BARAM>
</ PARAMS>

</POS-RESPONSE>
</POS-RESPONSES>
<DIAG-VARIABLES>
<DIAG-VARIABLE ID="DV_ID_1">
<SHORT-NAME>DV</SHORT-NAME>
<SNREF-TO-TABLEROW>
<TABLE-SNREF SHORT-NAME="TABLE"/>
<TABLE-ROW-SNREF SHORT-NAME="TABLE_ROW" />
</SNREF-TO-TABLEROW>
</DIAG-VARIABLE>
</DIAG-VARIABLES>
</BASE-VARIANT>
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Figure 117 — SNREF-TO-TABLEROW mechanism visualizes the SNREF-TO-TABLEROW mechanism and
how to use it.

3
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4
The value of the
TABLE- KEY parameter is
used to decode the data
against the correct
TABLE- ROW
Figure 117 — SNREF-TO-TABLEROW mechanism
If a DIAG-JARIABLE shall not be written without reading it beforehand, IS-READ-BEFORE-WRITE attribute
shall be sef to “true**For example, if a DIAG-VARIABLE represents a data set and a single item in this sgt is
to be changed<the whole set shall be read and only then the item can be changed and the variable can be
written. By ¢efault the value “false” is assumed for this attribute.

Typically a DIAG-VARIABLE has a simple data type like integer or string. If the COMM-RELATION
mechanism is used, the conversion between the coded and the physical representation for such a DIAG-
VARIABLE is done by the DATA-OBJECT-PROP that is associated with the PARAM specified by IN-PARAM-
IF-SNREF and OUT-PARAM-IF-SNREF. Both shall have identical definitions of PHYSICAL-TYPE. PARAMs
with complex DOPs (e.g. STATIC-FIELD or MUX) are not allowed to be referenced.

When using the SNREF-TO-TABLEROW option, the conversion is entirely handled by the specified data
related to the referenced TABLE-ROW, e.g. the PARAM objects that are contained in the referenced
STRUCTURE (STRUCTURE-REF in TABLE-ROW) define the conversion between the coded and physical
representation.
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The VALUE-TYPE defines how the D-server should handle the transfer of DIAG-VARIABLE values between
the ECU and the tester, as described below.

— CURRENT: The value should be retrieved from the tester/ECU every time when the DIAG-VARIABLE is
accessed. The D-server sends/receives the actual value. This is the default if no VALUE-TYPE is
specified.

— MEASUREMENT: The values describe measurement services, tables, etc.

— STORED: When a changed value is retrieved from the tester, the D-server should store this value for
further use, The stored value is sent to the ECU

— |STATIC: The value should be retrieved once from the tester/ECU when the DIAG-VARIABLE |s accessed
for the first time. After that, the value cannot be changed anymore. An example for a|static|value is an
ECU-internal identifier.

— |SUBSTITUTED: These values are neither current nor stored but values. (delivered by the ECU as
substituted (or intermediate) values.

A SWW-VARIABLE object describes a SW-variable that is available as a DIAG-VARIABLE, too. Thelidentifier of
the SBW-variable specified in the ECU software is used as SHORT-NAME. 'in addition, the ORIGIN of the SW-
varigble, i.e. the ECU software release containing the SW-variable, can‘be defined.

A DOIAG-VARIABLE may be associated with an arbitrary numbervof SW-VARIABLEs indicating|an existing
mapping between the represented SW-variables and the DIAG-VARIABLE. One SW-VARIABLE gbject exists
for gach SW-variable within specific ECU software that is miapped to the DIAG-VARIABLE. That|way, many
SWiVARIABLEs may be associated with the same DIAGVARIABLE. If no SW-VARIABLE is giver], the DIAG-
VARIABLE is only available in the diagnostic use case.

A DOIAG-VARIABLE can refer to a VARIABLE-GROUP. Each VARIABLE-GROUP denotes a category of
DIAG-VARIABLEs, e.g. measurement variables, calibration parameters, or compound variables. The
intrgduction of VARIABLE-GROUPSs is a means to handle large numbers of DIAG-VARIABLEs.

EXAMPLE 2 Mapping of two SW-variables (defined by suppliers A and B) to a DIAG-VARIABLE (defined py OEM C):

<ECU}VARIANT ID = "Engine_ECU_Variant\">
SHORT-NAME>Engine_ECU_Variant</SHORT-NAME>
DIAG-VARIABLES>
<DIAG-VARIABLE ID _=\"DV_PHY_TMOT" IS-READ-BEFORE-WRITE = "false">
<SHORT-NAME>DV«~PHY_ TMOT</SHORT-NAME>
<VARIABLE=GROUP-REF ID-REF = "VG_MEAS"/>
<SW-VARIABLES>
<SW-VARIABLE>
<SHORT-NAME>tmot</SHORT-NAME>
<ORIGIN>A</ORIGIN>
</SW-VARIABLE>

W-_VARTARLE

<SHORT-NAME>TMOTK</SHORT-NAME>
<ORIGIN>B</ORIGIN>
</SW-VARIABLE>
</SW-VARIABLES>
<COMM-RELATIONS>
<COMM-RELATION VALUE-TYPE = "CURRENT">
<RELATION-TYPE>READ</RELATION-TYPE>
<DIAG-COMM-SNREF SHORT-NAME = "DS_ReadMotorTemperature"/>
<OUT-PARAM-IF-SNREF SHORT-NAME = "STAT_PHY_ TMOT"/>
</COMM-RELATION>
<COMM-RELATION VALUE-TYPE = "CURRENT">
<RELATION-TYPE>WRITE</RELATION-TYPE>
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<DIAG-COMM-SNREF SHORT-NAME = "DS_WriteMotorTemperature"/>
<IN-PARAM-IF-SNREF SHORT-NAME = "ARG_PHY_ TMOT"/>
</COMM-RELATION>
<COMM-RELATION VALUE-TYPE = "CURRENT">
<RELATION-TYPE>RETURNCONTROL</RELATION-TYPE>
<DIAG-COMM-SNREF SHORT-NAME = "DS_WriteMotorTemperature_END"/>
</COMM-RELATION>

</COMM-RELATIONS>

</DIAG-VARIABLE>

</DIAG-VARIABLES>

<VARTIABLE-GROUPS>

<VAR|

</VA
</VARIAB
</ECU-VARIAN]

73.74 |
DIAG-VARI
layers. Thsg
INHERITEL
defined in a

If the DIAG
case that

association
the new DIA
are used by

The overrid
is changed
consequen
VARIANT ¢

7.3.8 Dynamically defined messages

With some
time, which
(COMMON

IABLEs are inherited like diagnostic services or jobs, they can<be Teused or overridden at Id

[ABLE-GROUP ID = "VG_MEAS">
SHORT-NAME>VG_MEAS</SHORT-NAME>
LONG-NAME>measurement variable group</LONG-NAME>
RIABLE-GROUP>

[LE-GROUPS>

>

hheritance of DIAG-VARIABLESs

inheritance of a DIAG-VARIABLE from the PARENT layer )can be eliminated via the N
-VARIABLE class. For the following use scenarios, we assume that the DIAG-VARIABL
BASE-VARIANT instance.

bne of the referenced DIAG-COMMs is overridden in the same ECU-VARIANT instance
defined by the corresponding COMM-RELATION is overridden; the COMM-RELATION refer
AG-COMM. The overriding DIAG-COMM shall\have identical SHORT-NAMEs of the PARAMS
DIAG-VARIABLE.

ng of a DIAG-VARIABLE is required:when a COMM-RELATION or an associated SW-VARIA
In this case the complete DIAG-VARIABLE is overridden including its COMM-RELATIONS. A
e, all references to services or, TABLEs and to parameters shall be specified again for the E
ven if they have not changed\from the BASE-VARIANT.

protocols (e.g. 1S@14230 or ISO 14229-1) it is possible to dynamically define data records af
contain values from other records identified by a local identifier (LOCAL-ID), a common iden
ID) or an address in the ECU memory, etc. The new data records are identified by a DY]

(dynamicall

identifiers gf the ECU (SUPPORTED-DYN-ID) and references all TABLEs, which contain information a

existing da

TABLEs ar¢ ‘grouped by the definition mode. Therefore the class DYN-ID-DEF-MODE-INFO was introdu

defined, identifier). The object DYN-DEFINED-SPEC lists all supported dynamically def

records and can be used for creation of new DYN-ID records. The supported DYN-IDs and

-VARIABLE is to be reused in the ECU-VARIANTinstance, no further change is necessary.

wer
OT-
E is

In
the
s to
that

BLE
\s a
CU-

run
ifier
N-1D
ned
bout

the

ced

as a wrapper for one group of DYN-IDs and the appropriate TABLEs. Tts member DEF-MODE indicafes the
definition mode: by LOCAL-ID, COMMON-ID, etc. Each instance of DYN-ID-DEF-MODE-INFO refers to three
DIAG-COMMs used to define new DYN-IDs, to read data using a DYN-ID and to clear a DYN-ID defined
before. The DIAGNOSTIC-CLASS of these DIAG-COMMs shall have the values DYN-DEF-MESSAGE,
READ-DYN-DEF-MESSAGE or CLEAR-DYN-DEF-MESSAGE respectively. Within one DYN-DEFINED-SPEC
there should not exist multiple DYN-ID-DEF-MODE-INFO instances with the same DEF-MODE value.

The DYN-DEFINED-SPEC shall be defined in a BASE-VARIANT or ECU-VARIANT. There exists only one
object of that class within each DIAG-LAYER because a DYN-DEFINED-SPEC has no SHORT-NAME. The
DIAG-COMMs referenced by DYN-ID-DEF-MODE-INFO have to carry the appropriate DIAGNOSTIC-
CLASS="DYN-DEF-MESSAGE”, “READ-DYN-DEF-MESSAGE” or “CLEAR-DYN-DEF-MESSAGE”. All
TABLEs used for creation of new DYN-ID records shall be referenced from this DYN-DEFINED-SPEC. If an
ECU-VARIANT does not have an own DYN-DEFINED-SPEC, the DYN-DEFINED-SPEC of the parent BASE-
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VARIANT is valid. If the ECU-VARIANT defines its own DYN-DEFINED-SPEC, it completely replaces the one
of the BASE-VARIANT. See 7.4.2 to get an example for use of DYN-DEFINED-SPEC. The definition of an
empty DYN-DEFINED-SPEC at the ECU-VARIANT means that this ECU-VARIANT does not support the
mechanism of the DYN-DEFINED-SPEC independent of the BASE-VARIANT.

See Figure 118 — UML representation of DYN-DEFINED-SPEC.

Drawing: DynDefined

Package: DynDefined

| DiagLayerStruciure: BASE-VARIANT | | DiaglayerStructure: ECU-VARIANT

0.1 0.1
0.1 0.1
DYN-DEFIMED-SPEC ComplaxData: TABLE
SUPPORTED-DYN-D
wkontents D‘r’N—ﬁJ[H : hexBinary welement-namen ]
1 SELECTION-TABLE
’ * aodxlink-pr-Enrafs

DYN-ID-DEF-MODEYNFO

DEF-MODE[1] - siring

& & T
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aalamant-namae welament-names welament-names
1 CLEAR-DYM-DEFMMESSAGE 1 READ-DYMN-DEF-MESSAGE 1 DY¥N-DEFIMESSAGE
i / K

| Service: DIAG-SERVICE ]

Figure/118 — UML representation of DYN-DEFINED-SPEC

7.3.p Session and’security handling
The| sessionsand security sub model covers two aspects:

a) [to-describe possible state transitions resulting from the execution of a DIAG-COMM,;

b) to describe preconditions for the execution of a DIAG-COMM.
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Figure 119 — UML representation of session security and STATE-CHART shows the data model for the two
features.

Drawing: SessionSecurity

- ) ) g
Package: SessionSecurity

DiagLayerStructure: DIAG-LAYER | DiagComm:: DIAG-COMM |
1 0.1
0.1
woddxlinks wsnref-or-snpathrefs
STATE-CHART STATE-TRANSITION-REF
1 T stn
et 10[1] 1D WALUE[D.. 1] : string
wattrs OID[D..1] : string 0.1
wirans» HANDLE[1] : ELEMENT-ID ) *
SEMANTIC[1] : string wodxlink» prT——
$ ; Sarvice: INARARAM-F
1
1 a "
0.1
STATETRANSITION EXTERNAL-ACCESS-METHOD
- eattrs 10[1] - 1D
wsnfefs :‘:H:: ::?IEJ%D Iﬂ : sting . o— LI Dﬂ%aaéﬂin%LEMEmm
. o 1 wlranss 1]: -or-gnpathrafs
wiranss: HAMDLE[1] : ELEMENT-ID METHOD): stfing
;sn afn asnfefs
welement-names selement-name:s
1 SOURCE 1 TARGET
alament-nafes \
START-STATE s 1 wodxlink» ’ wodxink»
=~ Juatire ID[1]: 1D PRE-CONDITION-STATE{REF
wattre OID{0..1] : string VALUE[D. 1] ; string
1 stranss HANDLE[1] : ELEMENT-ID

Figure 119 — UML representation of session security and STATE-CHART

Both the sgssion and the security handling are modelled within one state machine model. The element
STATE-CHART stores the possible STATEs of an ECU. SEMANTIC defines the type of the STATE-CHART. It
has the preflefined values “SESSION” and “SECURITY”. SEMANTIC is extendible by the user. The start gtate
of the statel machine is defined by the START-STATE snref at STATE-CHART. A state transition within [one
state machine is modelled”by the STATE-TRANSITION element at STATE-CHART. Each STATE-
TRANSITIQN referencesone source (SOURCE) and one target state (TARGET). A STATE-TRANSIT|ON
contains an|optional EXFERNAL-ACCESS-METHOD element.

The EXTERNAL-ACCESS-METHOD makes it possible to specify an OEM-specific method necessarly to
perform th¢ STATE-TRANSITION. For security-critical applications this link can be used. The attribute
METHOD gpecifies which method is to be used. The values or METHOD need to be defined OEM-specifi¢ally
and the semantics of every method shall be implemented into an OEM-specific extension of a D-server.

STATE-TRANSITION-REFs and PRE-CONDITION-STATE-REFs can be used at DIAG-COMMs. If STATE-
TRANSITION-REF is used, this has the following semantic: If the DIAG-COMM is successfully executed, the
state of the ECU changes from the specified SOURCE to the specified TARGET state. A DIAG-COMM is
executable in all SOURCE states defined in its referenced STATE-TRANSITIONs. Self transitions can be
described by STATE-TRANSITIONs with identical SOURCE and TARGET states.

PRE-CONDITION-STATE-REF can be used to define the allowed states for the execution of the DIAG-COMM
in cases where the execution of the DIAG-COMM does not result in a state-transition of the ECU but its
execution is bound to the condition that the ECU already is in a certain state. If a STATE-TRANSITION-REF is
used, there may but does not have to be a PRE-CONDITION-STATE-REF for the source states of the
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referenced transitions. If neither STATE-TRANSITION-REF nor PRE-CONDITION-STATE-REF are used, the
DIAG-COMM is executable in all states and the execution does not result in a state transition. If STATE-
TRANSITION-REFs and/or PRE-CONDITION-STATE-REFs are used, the DIAG-COMM is executable in the
SOURCE states of the referenced STATE-TRANSITIONs and in the referenced preconditions’ STATEs but no
other states.

The optional VALUE together with the also optional IN-PARAM-IF snref at STATE-TRANSITION-REF and
PRE-CONDITION-STATE-REF can be used if the STATE-TRANSITIONs and pre-condition STATEs are
dependent on the values of the referenced PARAMs.

An example for the handling of sessions and security is accomplished in Annex G.

LO Vehicle information

7.3.
7.3.10.1 Vehicle identification data
Thel vehicle information specification serves two purposes:
a) [to identify a vehicle through the fixing of a set of values (see data model(in)Figure 120);
b) [to give a D-server access to the vehicle by describing the vehicle topology (see data model in [Figure 121).
Drwing: VehiclelnfoSelection
Pafpkage: Vehiclelnfo OlagComm:DIAG-COMM|  [MuliiplsECUJobs::MULT|PLE-ECU-JOB
1
inkow
VEHICLE-INFO-SPEC N CONPONERT
HI = A
“::E;” gg}ﬁ 'ID] ¢ airing p— | MATCHING-COMPONENT
¥ 1 trahsa) HANDLE[1] : ELEMENT-D | 1 EXPECTED-VALUE[1] : string
FAN
i 1
asnref-or-gnpathrefs
1
aimplk-farents
winterfacas
wimpkgarents: Service: OUT-PARAM-IF
«irnul-pam'lml-?aﬁpﬂbarentn
OEM MODEL-YEAR | |VEHICLE-MODEL | |VEHICLE-TYPE ECU-PROXY
7~ i 7 7T
_________________________ | {common-wrapper,
woddinks _ _ — | name=INFO-COMPONENT, min=0;}
wndsinks R e
aadxink: - -l = ==
_‘ - woddinks
VEHICLE-INFORMATION
reattre QIDI..1] : string
' alranss HANDLE[1] : ELEMENT-ID
Figure 120 — UML representation of vehicle information selection
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The vehicle identification data model consists of a set of INFO-COMPONENTs. An INFO-COMPONENT
describes one aspect of a vehicle that narrows down the set of possible vehicle topologies (VEHICLE-
INFORMATION). Currently, the following INFO-COMPONENTS have been modelled: the OEM (e.g.
“Volkswagen”), the MODEL-YEAR (e.g. “2003"), the VEHICLE-MODEL (e.g. “Golf V”) and the VEHICLE-
TYPE (e.g. “passenger car”). A special kind of INFO-COMPONENT is the so-called ECU-PROXY. It is used to
establish an alternative description for a family of built-in ECUs for external presentation. A vehicle may have
multiple possible engines with different engine control ECUs. Within the BASE-VARIANTS only internal names
for these ECUs are used (e.g. ZXH20). If, for vehicle identification purposes, it is necessary for a service
technician to enter some information about the engine manually, because it cannot be read out automatically,
he will only be able to enter the externally known name of the engine (e.g. “1.9 TDI”). This is made possible
through an ECU-PROXY.

OMPONENTS are identified (a value has been assigned to them), ideally one or possibly a-small
set of poss|ble vehicle topology descriptions (instances of VEHICLE-INFORMATION) has been determiped.
This is mopelled through the references from the VEHICLE-INFORMATION class to the differént INFO-
COMPONEBNTs. ECU-PROXYs are referenced indirectly through the LOGICAL-LINKs contained with|n a
VEHICLE-INFORMATION specification.

The values ffor the INFO-COMPONENTSs may be established in two different ways:
— by intefactive data entry, e.g. by the service technician, or
— by conmmunication with the vehicle.

For the Igtter case, every INFO-COMPONENT may contain .an*arbitrary number of MATCHING-
COMPONENTSs. These contain references to output or response parameters of jobs or diagnostic servites,
respectively. An expected value is specified for every MATCHING-COMPONENT. If this expected valdue is
matched by the output or response parameter at runtime, a specific INFO-COMPONENT is found. Between
MATCHING-COMPONENTSs of one INFO-COMPONENT a logical AND-constraint is assumed.

a specific INFO-COMPONENT is established, if all contained MATCHING-COMPONENTSs
ched.

7.3.10.2 Vehicle topology

The vehicle] topology data model’s main element is the VEHICLE-INFORMATION. One instance of VEHIQLE-
INFORMAT|ION describes the vehicle topology of one designated set of vehicles, e.g. all vehicles of |one
model within one model year. A A/EHICLE-INFORMATION contains information about the VEHIGLE-
CONNECTODR, the available PHYSICAL-VEHICLE-LINKs and the available LOGICAL-LINKSs.
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See Figure 121 — UML representation of vehicle information for further detail.
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Figure 121 — UML representation of vehicle information

FHICLE-CONNECTOR contains a description of its pins (VEHICLE-CONNECTOR-PIN). Eve
ber (PIN-NUMBER). Fhis“number shall be unique within one VEHICLE-CONNECTOR. A
{ICLE-LINK has a TYRE, which describes the physical communication layer usable on that
E or CAN) and identifies the VEHICLE-CONNECTOR-PIN that shall be used in order to comn
PHYSICAL-VEHICLE-LINK.

DGICAL-LINK is the representation of one access path to a protocol usable for ECU comm
tional group of ECUs or an ECU base variant. Multiple references to DIAG-LAYERSs shall
Cify the~complete access information to an ECU. As it is possible for a BASE-VARIANT td
ipte protocols, one PROTOCOL shall explicitly be referenced by a logical link to determine wh

y pin has a
PHYSICAL-
ink (e.g. K-
hunicate via

unication, a
be used to
implement
ich protocol

is t

be’used on this access Ir_\afh tothe ECIU A LOGICAL-LINK can either reference a BASE-V/A

IANT alone

or a PROTOCOL alone or a PROTOCOL and a BASE-VARIANT or a PROTOCOL and a FUNCTIONAL-
GROUP. A reference to a BASE-VARIANT and PROTOCOL has the implicit meaning, that all FUNCTIONAL-
GROUPS that inherit from that PROTOCOL and to that BASE-VARIANT are valid.

Two subclasses of LOGICAL-LINK exist. One subclass to identify a logical link to a gateway ECU
(GATEWAY-LOGICAL-LINK) and one subclass to identify a regular ECU that may be accessed either directly
or through a gateway (MEMBER-LOGICAL-LINK). Every logical link may reference other logical links. The
referenced target identifies a gateway through which the ECU represented by the reference source can be
accessed. By letting a GATEWAY-LOGICAL-LINK reference another GATEWAY-LOGICAL-LINK, a hierarchy
of gateways can be specified.
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The optional reference to a PROT-STACK indicates which set of protocol specific communication parameters
are used for a certain LOGICAL-LINK. LOGICAL-LINKs and PHYSICAL-VEHICLE-LINKs may both reference
COMPARAMs. COMPARANMs at the physical vehicle link describe baud rates, timings etc. that are dependent
on the physical capabilities of the hardware link (e.g. the CAN bus or the K-Line). COMPARAMSs at the logical
link are used to define communication parameters dependent on the built-in of an ECU into the vehicle (e.g.
behind a gateway or not).

An ECU-GROUP makes it possible to group different BASE-VARIANTs together that are to be seen as
alternatives within the VEHICLE-INFORMATION. Consider a VEHICLE-INFORMATION element describing a
complete vehicle model and this vehicle model has an alternative built-in of ECUs serving the same purpose
(e.g. multiple different radios). These ECUs even can have the same diagnostic address. In this case a

separate Ig

However, s

in an ECU]
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Every ECU
can consid
named PH

done by ph
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See Figure 122 — Vehicle topology example at runtime behaviour.
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Figure 122 — Vehicle topology example
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7.3.11 Multiple ECU jobs

The MULTIPLE-ECU-JOB-SPEC is one kind of ODX-CATEGORY. An arbitrary number of such jobs may be
contained in one MULTIPLE-ECU-JOB-SPEC. See Figure 123 — UML representation of multiple ECU jobs.

Job::PROG-CODE

Figure 123 — UML representation of multiple ECU jobs
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UT-
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of the MULUTIPLE-ECU-JOB. Thus, 'if a MULTIPLE-ECU-JOBs code calls a diagnostic service of a BASE-
VARIANT dalled Engine_Control (Module, the data specification for this MULTIPLE-ECU-JOB shall contgin a
reference tp the Engine_ Contral) Module BASE-VARIANT diagnostic layer. The consistency between| the
code of the MULTIPLE-ECU=JOB and the specified parameter and DIAG-LAYER reference data shall be
maintained [manually or by a-separate analysis tool. A tool compliant with the standard does not have to check
this consistency.

The class MULTIPLE-ECU-JOB is similar to a SINGLE-ECU-JOB and thus aggregates ADMIN-DATA, INH

EXAMPLE The following example shows the structure of a MULTIPLE-ECU-JOB-SPEC diagnostic data specificg
The only corftained MULTIPLE-ECU-JOB returns a vehicle’s model, make and year. To perform this vehicle identific3
the job needp toyretrieve da
DIAG-LAYER= ;
audience is restricted to aftermarket and aftersales.

tion.
tion,
the

<ODX xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" xsi:noNamespaceSchemal.ocation="odx.xsd" MODEL-
VERSION="2.2.0">
<MULTIPLE-ECU-JOB-SPEC ID="ID_73103450">
<SHORT-NAME>MEJS</SHORT-NAME>
<MULTIPLE-ECU-JOBS>
<MULTIPLE-ECU-JOB ID="ID_73101" SEMANTIC="IDENTIFICATION">
<SHORT-NAME>Vehicle_Identification</SHORT-NAME>
<PROG-CODES>
<PROG-CODE>
<CODE-FILE>Vehicle_Ident</CODE-FILE>
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<SYNTAX>CLASS</SYNTAX>
<REVISION>1.3.4</REVISION>
</PROG-CODE>
</PROG-CODES>
<OUTPUT-PARAMS>
<OUTPUT-PARAM ID="ID_73107">
<SHORT-NAME>Vehicle_Model</SHORT-NAME>
<LONG-NAME>Name of vehicle model</LONG-NAME>
<DOP-BASE-REF ID-REF="ID_73102"/>
</OUTPUT-PARAM>
<OUTPUT-PARAM ID="ID_73108">

<SHORT-NAME>Vehicle_Manufacturer</SHORT-NAME>
<LONG-NAME>Name of vehicle manufacturer</LONG-NAME>
<DOP-BASE-REF ID-REF="ID_73103"/>
</OUTPUT-PARAM>
<OUTPUT-PARAM ID="ID_73109">
<SHORT-NAME>Vehicle_Year</SHORT-NAME>
<LONG-NAME>Year vehicle has been manufactured</LONG-NAME>
<DOP-BASE-REF ID-REF="ID_73104"/>
</OUTPUT-PARAM>
</OUTPUT-PARAMS>
<DIAG-LAYER-REFS>

<DIAG-LAYER-REF ID-REF="ID_73106" DOCREF="BCM" DOCTYPE="LAYER" REVISION="4.1.5"/>
</DIAG-LAYER-REFS>
<AUDIENCE IS-SUPPLIER="false" IS-DEVELOPMENT ="false" IS-MANUFACTURING="false"/>
</MULTIPLE-ECU-JOB>
</MULTIPLE-ECU-JOBS>
/MULTIPLE-ECU-JOB-SPEC>
</ODK>

<DIAG-LAYER-REF ID-REF="ID_73105" DOCREF="ECM" DOCTY¥PE="CONTAINER" REVISION="2.1.3"

© 1SO 2008 — All rights reserved
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7.3.12 Data types

There are a few type definitions that are used throughout the data model to ensure consistent structures.

See Figure 124 — UML representation of basic data types.
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Figure 124 — UML representation of basic data types

pe ELEMENT-ID is a representation_of‘the three elements SHORT-NAME, LONG-NAME
also 7.1.1).

RIPTION data type is used for all DESC elements and provides a method to add formg

external document. With the HREF attribute, the document is addressed and the CONTENT

and

tted

ion to the corresponding data:element. The sub-element EXTERNAL-DOC can be used to ref¢r to

may

escription or meta information. The external document can be a file or anything else. The manner

in which to resolve this element.is_not specified by the document. It can be done in a system specific mafner
and is not 4 mandatory feature"of-an ODX compliant tool.

The data type p represenis’the <p> tag from XHTML. Only a subset of what is defined with the XHTML
recommendation can berused to capture formatted documentation.

The TEXT pata, type is being used at all places where an identifier needs to be assigned to a string e.g. to
support intgrnationalisation.

The EMPTY data type is being used to denote an empty content model within the XML implementation.

7.3.13 References

7.3.131

Overview

Some parts of an ODX document like UNITs or DOPs may be needed more than once. Therefore they can be
reused by reference. The referenced part is called “link target”; the ODX element that references the link
target is called “link source”. There are two types of references: odxlinks, SHORT-NAME references and
short-name-path references.

The following descriptions are based on the implementation of the data model in XML.
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As a convention, odxlink elements are named by appending the suffix “~“REF” to the name of the referenced
element type, e.g. a UNIT-REF links to a UNIT. Link elements normally have no sub-elements and no text as
content. The attributes DOCTYPE, DOCREF, ID-REF and REVISION are used to specify the link target.

ODX data may be assembled by composing so-called “document fragments”. A document fragment
represents a logical part of the ODX document. An odxlink usually references the link-target via the document
fragment the link-target is located in. The document fragment is defined by the two attributes DOCTYPE and
DOCREF. See Figure 125 — UML representation of structure of an odxlink for further detail.
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Figure 125 — UML representation of structure of an odxlink
erally speaking, odxlinks are resolved in two steps:
find the document fragment that contains thelink target;
retrieve the link target from the document fragment.
b a) uses the attributes DOCTYPE-and DOCREF. These two attributes may be defined only
CREF attribute refers to the SHORT-NAME of the ODX-CATEGORY or the DIAG-LAYER. If D
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tep b), the ID of the-referenced element is specified by the ID-REF attribute. The optional
bute can be used-to link to a specific version of the document fragment. An ODX conforma

re this attribute\while resolving odxlinks.
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EXAMPLE 1 Linking a PROTOCOL layer.

Container-based linking: Figure 126 — Linking a PROTOCOL layer (via DIAG-LAYER-CONTAINER) describes
container-based linking.

<PROTOCOL-REF DOCTY PE="CONTATHER" DOCREF="diaglayers" IL-REF="ID KWP2000"/>:
-~ - —
- — "
. fff# ffng
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PROTOCOL ID-"ID XWEZOO00™>
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</PRCTOCOL S
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e

Figure 126 — Linking a PROTOCOL layer (via DIAG-LAYER-CONTAINER)

Layer-based linking: DOCREF refers to the SHORT-NAME of the _document fragment while ID-REF refers to the ID.
Figure 127 — Linking a PROTOCOL layer (via DIAG-LAYER) describes layer-based linking via DIAG-LAYER.

<PRCTOCHT-RREF DOCTYPRE="TAYFR" TJNC2RF="EWP?000" TO-REF="TN EWP2000 "/ >
- < —_—
_,—r'—'_'_'_'_'_'_'_'_'_
=
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CIHORT- NAKE »EWE:Z 000« /S HORT-NAME -

/P ROTOCOL>

Figure 127 — Linking a PROTOCOL layer (via DIAG-LAYER)
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EXAMPLE 2 Linking a UNIT.

Container-based linking: Figure 128 — Linking a UNIT (via DIAG-LAYER-CONTAINER) describes container-based
linking via DIAG-LAYER-CONTAINER.

<UNIT-REF DOCTYFE="CONTAINER" DOCREF="diaglavers" IL-REF="ID km h"/>
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Figure 128 — Linking a UNIT (via DIAG-LAYER-CONTAINER)
Layer-based linking: Figure 129 — Linking a UNIT (via BIAG-LAYER) describes layer-based linking via DIAG-LAYER.
<IMTT-REF TNOTY PRE="TAYVFER" TOCREF="EWP?000" TN-REF="TD km h"/
e ___.f'f T -
_/'f -~ _,-o-"'f
P ~ ff
< PROTOCOL ID—”ID_KHPEmf"} f},f
CZHORT-NAME »EWEZ DDD&KEEQM‘ BME o
LonrT 1oa0 km 0%
<fﬁﬁiT>
< 2 EOIDROT, =
L_ _FPF—”'_—————— _\_\_\_\_\-_\_"‘_‘——-
L
Figure 129 — Linking a UNIT (via DIAG-LAYER)
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EXAMPLE 3 Internal versus external linking:

<DIAG-LAYER-CONTAINER>

<SHORT-NAME>diaglayers</SHORT-NAME>

<PROTOCOLS>

<PROTOCOL ID="IS014230">

<SHORT-NAME>IS014230</SHORT-NAME>

<UNIT

ID="ID_km_h">...</UNIT>

<UNIT-REF DOCTYPE="CONTAINER" DOCREF="diaglayers" ID-REF="ID_km_h"/>

(1)

<UNIT-REF DOCTYPE="LAYER" DOCREF="IS014230" ID-REF="ID_km_h"/>

<UNIT-REF ID-REF="ID_km_h"/>

</PROTOCPL>

<PROTOCOLS

<ECU-SHAREpP-DATAS>

<ECU-SHARED-DATA>

<UNIT-REF DOCTYPE="CONTAINER" DOCREF="diaglayers" ID-REF="ID_km_h"/>
<UNIT-REF ID-REF="ID_km_h"/>

</ECU-SHRRED-DATA>

</ECU-SHARED-DATAS>

</DIAG-LAYER|CONTAINER>

<DIAG-LAYER-FONTAINER>

<SHORT-NAME>someOtherContainer</SHORT-NAME>

<ECU-SHAREpD-DATAS>

<ECU-SHARED-DATA>

<UNIT-REF DOCTYPE="LAYER" DOCREF="IS014230" ID-REF="ID_km_h"/>

<UNIT-

REF DOCTYPE="CONTAINER" DOCREF="diaglayers" ID-REF="ID_km_h"/>

</ECU-SHRRED-DATA>

</ECU-SHARED-DATA>

</DIAG-LAYER}CONTAINER>

The links (1)

The links (6)

to (5) are internal links.

and (7) are extérnal links.

7.3.13.3 References via short name path

Parameterg

(2)
(3)

form a recursive hierarchy. Parameters that reference COMPLEX-DOPs contain themse)

ves

parameters that again can have a complex inner structure. Short-name-paths usually reference single
parameters of complex or simple structure within this hierarchy. They may reference multiple parameters with
the same name only when they are used for matching a parameter value. There, a FIELD parameter is
handled in a special way.
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Figure 130 — Structure of a short-name-path reference describes further detail.

LINK-TARGET

LINK-SOURCE

ID{1]: ID
HANDOLE[1]: ELEMENT-ID

asnpathrefs
LINK-TARGET-SNPATHREF

SHORT-MAME-PATH[1]: string

Figure 130 — Structure of a short-name-path reference

As p convention, short-name-path-references are named by appending the suffix “~SNPATHREF” to the
name of the referenced element type, e.g. OUT-PARAM-IF-SNPATHREF links to a~output parameter (OUT-
PARAM-IF). The path itself is stored in the XML-attribute SHORT-NAME-PATH as,depicted above

All $hort-name-paths target parameters. In addition to the short-name-path @ reference to a DIAG-COMM or
MULTIPLE-ECU-JOB is always given. The initial context in which a shert-name-path is to beresolved is
defiped along with the source object of the «snref-or-snpathref». For example, a MATCHING-PARAMETER
element references a DIAG-COMM via «snref». The parameter referenced by the MATCHING-PARAMETER
is sparched in the PARAMeters of the concrete response received, for that DIAG-COMM or in its OUTPUT-
PARAMs if the DIAG-COMM is a SINGLE-ECU-JOB.

Thel path itself adheres to the following syntax:

path step { stepsequence } ;

step SHORT-NAME ;

stepsequence =[/.separator step ;

separator = “ ;

Each step is resolved in ©order, first to last. There are two algorithms for resolving a short-nampe-path: The
Single-Param-AlgorithmCand the Multiple-Param-Algorithm. The first always selects a single pgrameter, or
sigrfals an error. The(second may also select a set of parameters. In the following subclauses both algorithms
are |[described in détail. For the second one only its difference to the first is explained. Again, whigh algorithm
to upe is defined.along with the source object of the «snref-or-snpathref».

When resolying a short-name-path the value of the IS-VISIBLE attribute is ignored. Therefore, all[parameters
are Visiblecto the resolution algorithm.

ANtviastort=mame-pattT:
<OUT-PARAM-IF-SNPATHREF SHORT-NAME-PATH="sn_start.sn_minute.sn_display"/>

7.3.13.3.1 Single-Param-Algorithm

The algorithm works on runtime-objects that need not have a unique representation in the ODX data model.
Figure 131 shows an example of such a response. The response consists of two complex parameters short-
named “sn_start” and “sn_end”. They each, in turn, consist of three parameters short-named “sn_hour”,
“sn_minute”, and “sn_second”. Of these, the first two are again structured and each contains parameters
short-named “sn_value” and “sn_display”. The structure of these parameters is described in ODX. But, while
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the actual response contains 4 parameters named “sn_value”, in the ODX-document only a single parameter
with that SHORT-NAME can be found.

EXAMPLE ODX description of a response and its structures:
<POS-RESPONSE ID="id_getSpanResp"> <STRUCTURE ID="id_time">
<SHORT-NAME>sn_getSpan</SHORT-NAME> <SHORT-NAME>sn_time</SHORT-NAME>
<PARAMS> <BYTE-SIZE>5</BYTE-SIZE>
<PARAM xsi:type="VALUE"> <PARAMS>
<SHORT-NAME>sn_start</SHORT-NAME> <PARAM xsi:type="VALUE">
<DOP-SNREF SHORT-NAME="sn_time"/> <SHORT-NAME>sn_hour</SHORT-NAME>
</PARAM> <BYTE-POSITION>0</BYTE-POSITION>
<PARAM xfi:type="VALUE"> <DOP-REF ID-REF="id_display"/>
<SHOR|'-NAME>sn_end</SHORT-NAME> </PARAM>
<DOP-ENREF SHORT-NAME="sn_time"/> <PARAM xsi:type="VALUE">
</PARAM> <SHORT-NAME>sn_minute</SHORT-NAME>
</PARAMS> <BYTE-POSITION>2</BYTE-POSITZON>
</POS-RESPONEE> <DOP-REF ID-REF="id_display"/>
</PARAM>
<STRUCTURE Ip="id_display"> <PARAM xsi:type="VALUE">
<SHORT-NAME>sn_display</SHORT-NAME> <SHORT-NAME>sn_second</SHORT-NAME>
<BYTE-SIZEp2</BYTE-SIZE> <BYTE-POSITION>4</BYTE-POSITION>
<PARAMS> <DOP-REF ID-REF="id_byte"/>
<PARAM ksi:type="VALUE"> </PARAM>
<SHORT-NAME>sn_value</SHORT-NAME> </PARAMS>
<BYTE-POSITION>0</BYTE-POSITION> </STRUCTURE>

<DOP}-REF ID-REF="id_byte"/>
</PARAM
<PARAM ksi:type="VALUE">
<SHORT-NAME>sn_display</SHORT-NAME>
<BYTE-POSITION>1</BYTE-POSITION>
<DOP}REF ID-REF="id_byte"/>
</PARAM
</PARAMS>

</STRUCTURE>

Figure 131 I— Response example/for-Single-Param-Algorithm illustrates the above description.

Sn_start =n_end
=n_Hour =n_minute sn_second =n_hour =n_minute =n_secind
=n_value sr~display =n_value zn_display =n_value sn_display =n_alue =n_display
f 19 i i 54 3 20 34 34 12

Figure 131 — Response example for Single-Param-Algorithm

As an example for the algorithm, take the above path “sn_start.sn_minute.sn_display”.
a) The first step shall be resolved given the set of parameters determined by the source object of the short-

name-path. This set of elements is defined for each source object type separately throughout this part of
ISO 22901. Each of these elements always carries an unique SHORT-NAME. This is guaranteed by the
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element set definition and the SHORT-NAME boundaries defined in 7.3.13.5. The first step selects the
element from the given set that has the same SHORT-NAME value as the step. In the example the set
contains the PARAM elements with SHORT-NAME “sn_start” and “sn_end”. The first step is “sn_start”,
thus the first parameter spanning the first 5 bytes is selected.

b) Resolve the next step, if any, otherwise stop. Every step but the first shall be resolved from the currently
selected parameter and the value of the current step. For the second step in the example, the currently
selected parameter short-named “sn_start” is currently selected and the value of the current step is
“sn_minute”. The resolution of a step depends on the type of parameter according to Table 15 —
Resolution algorithm for Single-Param-Algorithm.

Table 15 — Resolution algorithm for Single-Param-Algorithm

Type of parameter

Resolution algorithm

CODED-CONST signal error
DYNAMIC signal error
LENGTH-KEY signal error
MATCHING-REQUEST-PARAM signal error
NRC-CONST signal error
PHYS-CONST signal error
RESERVED signal error
SYSTEM signal error
TABLE-ENTRY The TABLE-ENTRY references a TABLE-ROW. Resolution depends on
the value of ROW-FRAGMENT.
ROW-FRAGMENT
KEY signal error
STRUCT If. the*TABLE-ROW references a DATA-OBJECT-PROP signall an error. If
the: TABLE-ROW references a STRUCTURE, that STRUCTURE contains
an ordered set of PARAM objects. From this set select the FARAM with
the same SHORT-NAME as the step.
TABLE-KEY signal error

TABLE-STRUCT

The TABLE-STRUCT is linked to a TABLE-KEY parameter.

The value of this TABLE-KEY parameter shall determine a T
as described in 7.3.6.11 (for the dynamic case, its value shall
set), otherwise signal an error.

If the TABLE-ROW references a DATA-OBJECT-PROP signal
the TABLE-ROW references a STRUCTURE, that STRUCTUH
an ordered set of PARAM objects. From this set select the P
the same SHORT-NAME as the step.

A\BLE-ROW
have been

an error. If
RE contains
IARAM with

VALUE The VALUE references a DOP-BASE. Resolution depends on|the type of
the DOP-BASE object.
DOP
DATA-OBJECT-PROP signal error
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Table 15 (continued)

Type of parameter Resolution algorithm

DTC-DOP signal error

MUX The MUX references a STRUCTURE'®). That STRUCTURE contains

same SHORT-NAME as the step.

ordered set of PARAM objects. From this set select the PARAM with the

an

BASIC-STRUCTURE

The BASIC-STRUCTURE contains an ordered set of PARAM objects.
From this set select the PARAM with the same SHORT-NAME as the step.

ENV-UDATA-DESL The ENV-DATA-DESC references an ENV-DATA object.<¥) The .EN

DATA contains an ordered set of PARAM objects. From this set selett
PARAM with the same SHORT-NAME as the step.

V-
the

FIELD signal error

If no error
repeat step

The target g

In the rare
within a S
correspond
parameter,
Figure 131
the paramg
parameters
“sn_end.sn|
distinguishe

7.3.13.3.2

The Multipl

single parameter, a set of parameters that all have the same SHORT-NAME, or signal an error.

As an exam
Its repeated
PARAMete
short-name
As an exa
“sn_value”

EXAMPLE

<POS-RESPONS

has been signalled, the currently selected parameter has changed. With.‘that changed std
b).

f the short-name-path is the currently selected element.

case, that a short-name-path shall be resolved on data base objects within D-Server (for exar
JB-COMPONENT element), the runtime object that is targeted by the short-name-path
to the returned data base object. While on the runtime side ‘a short-name-path references a si
this need not be the case for the data base side. Forsexample, in the structure depicte
the path “sn_start.sn_minute.sn_display” will be resolved on the data base side to the definitig
ter with the name “sn_display”. Yet, that data base object might be used by the run
referenced by “sn_start.sn_hour.sn_display”, “sn_end.sn_hour.sn_display”,
| minute.sn_display” as well. On the data.base side, these four parameters might nof
d.

Multiple-Param-Algorithm

e-Param-Algorithm handles FIELDs” differently than the Single-Param-Algorithm. It may sele

ple consider the following response: The parameter short-named “sn_log” is a FIELD PARAM¢
Element is a basic strtcture that, in turn, consists of a PARAMeter short-named “sn_result” a
“sn_second”. In thé-example response the repeatedElement is repeated thrice. The PARAM
H “sn_result” is complex and consist of two PARAMeters short-named “sn_value” and “sn_disp
mple consider\the path “sn_log.sn_result.sn_value”. It will select all parameters short-na
ivithin the FIELED short-named “sn_log”.

ODX-description of a response and its structures:

E F#D=“1d_getLog"> <STRUCTURE ID="id_logEntry">

<SHORT-NAME

tus,

nple
will
hgle
d in
n of
ime
and

be

ct a

eter.
hd a
eter
ay”.
med

H_getlog</SHORT-NAME HORT-NAME>sn _displa SHORT-NAME

<PARAMS>
<PARAM x

<SHORT-NAME>sn_log</SHORT-NAME>

<DOP-
</PARAM>

<BYTE-SIZE>2</BYTE-SIZE>

si:type="VALUE"> <PARAMS>
<PARAM xsi:type="VALUE">
SNREF SHORT-NAME="sn_logField"/> <SHORT-NAME>sn_result</SHORT-NAME>

<BYTE-POSITION>0</BYTE-POSITION>

19) A MUX shall only occur in a RESPONSE. Here, the MUX shall select a STRUCTURE with the actual data. Otherwise,
the RESPONSE as a whole would already be in error.

20) An ENV-DATA-DESC shall only occur in a RESPONSE. Again, the current data shall already select one ENV-DATA
object, or the RESPONSE as a whole would be in error.
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</PARAMS> <DOP-REF ID-REF="id_display"/>
</POS-RESPONSE> </PARAM>

<PARAM xsi:type="VALUE">

<END-OF-PDU-FIELD ID="id_logField"> <SHORT-NAME>sn_second</SHORT-NAME>
<SHORT-NAME>sn_logField</SHORT-NAME> <BYTE-POSITION>1</BYTE-POSITION>
<BASIC-STRUCTURE-REF ID-REF = "id_logEntry"/> <DOP-REF ID-REF="id_byte" />
<MAX-NUMBER-OF-ITEMS>6</MAX-NUMBER-OF-ITEMS> </PARAM>
<MIN-NUMBER-OF-ITEMS>1</MIN-NUMBER-OF-ITEMS> </PARAMS>

</END-OF-PDU-FIELD> </STRUCTURE>

Seg Figure 132 — Response example for Multiple-Param-Algorithm for further detail regarfing above
example.

sn_log
sn_result sh_second sn_result sn_secaond sn_result =n_second
st value | sn_display sn_value |sn_display e _walue |sn_display
7 66 19 20 54 22 20 27 27

Figure 132 — Response example for Multiple-Param-Algorithm

EXAMPLE Referencing a response PARAM via short-hame-path:

<OPT-PARAM-IF-SNPATHREF SHORT-NAME-PATH="sn_Jog.sn_result.sn_value"/>

As pn example, consider the path. “sh_log.sn_result.sn_value”. It will select all parameters ghort-named
“sn |value” within the FIELD short=-named “sn_log”.

a) |The first step is resolved.exactly as the in the Single-Param-Algorithm. It selects a single element. In the
example, the PARAMeter short-named “sn_log” is selected.

b) |Resolve the next’step, if any, otherwise stop. Input to the next step is a set of selected PARAMeters. The
set may alsg)contain only a single element. Resolution is performed for all parameters| in the set
simultaneously. The resulting selections are united into a single set, resulting in either a new set for the
next step.or'in an error if resolving the step for any element signalled an error.

For|each _element in the set, resolution is done as in the Single-Param-Algorithm with one excegption: if the
DO oPa VALUE PARAMeter is FIELD.

Table 16 — Resolution algorithm for Multiple-Param-Algorithm

Type of parameter Resolution algorithm
VALUE The VALUE references a DOP-BASE. Resolution depends on the type of the DOP-BASE
DOP object:
FIELD The repeatedElement of the FIELD is a BASIC-STRUCTURE. It occurs repeatedly in the
PDU. That BASIC-STRUCTURE contains an ordered set of PARAM objects. From this
repeated set select all repeated PARAMs with the same SHORT-NAME as the step.
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Thus, in the example, the second step will select all three PARAMeters short-named “sn_result”. They will be
used as input for the third and last step. The third step will, for each of these PARAMeters, select the
PARAMeter short-named “sn_value” and unite them into a result set.

Repeat step b).

The target of the short-name-path is the currently selected set of PARAMeters.

7.3.13.4 References via SHORT-NAME

Some elements_of an ODX daocument like DIAG-SERVICE can he referenced via SHORT-NAME_ _Parameters
can for example reference a DOP via odxlink or SHORT-NAME (stereotype in the UML drawings «odxlink-or-
snref»). In|case of SHORT-NAME references the value inheritance and overriding mechanism~shal| be
observed (dee 7.3.2.4). See Figure 133 — Structure of a SNREF link for further detail.

LINK-TARGET

LINK-SOURCE

ID[1]: ID
HANDLE[1)<ELEMENT-ID

«snref»
LINK-TARGET-SNREF

SHORT-NAME[1]: string

Figure 133 — Structure of a SNREF link

As a conveption, SHORT-NAME references are’named by appending the suffix “~“SNREF” to the name of the
referenced glement type, e.g. PARAM-SNREF links to a parameter (PARAM).

EXAMPLE 1 Referencing a response’ PARAM via SHORT-NAME:

<OUT-PARAM}|IF-SNREF SHORT-NAME=}ReadDataByAddress" />

EXAMPLE 2 Referencing a DIAG-SERVICE via SHORT-NAME:

<DIAG-COMM} SNREF SHORT-NAME="DS_ReadDataByAddress"/>

7.3.13.5 Boundary for uniqueness of SHORT-NAME

According to the reference mechanism via SHORT-NAME and the value inheritance mechanism adequate
boundaries shall be defined for unique SHORT-NAMESs. Table 17 — shows the boundary definitions of the
short names at several positions. The term “global” means unique within one ODX database. It may be the
scope of ODX data of a particular company as a whole. A group of elements in one table row means that all
the short names of these elements together should be unique in the given boundary. Table 17 defines the
SHORT-NAME namespaces on the XML elements generated from the UML model and not for all UML
elements. Therefore, for example, child classes that inherit from a parent class with an <<impl-parent>>
stereotype do not appear within this table.

EXAMPLE SESSION and DATABLOCK are necessarily unique within ECU-MEM, but it is permitted that a SESSION
has the same SHORT-NAME value as a DATABLOCK because they belong to different name spaces. Would they share
the same name space a SESSION and a DATABLOCK with equal SHORT-NAME shall not exist within one ECU-MEM.
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Table 17 — Boundary for uniqueness of SHORT-NAME

Name Space (Base Class) Elements within Name Space Boundary
ADDITIONAL-AUDIENCE ADDITIONAL-AUDIENCE DIAG-LAYER, MULTIPLE-ECU-
JOB-SPEC, FLASH, ECU-
CONFIG, FUNCTION-
DICITIONARY
BASE-COMPARAM COMPARAM, COMPLEX-COMPARAM PROT-STACK

BASE-FUNCTION-NODE

FUNCTION-NODE, FUNCTION-NODE-GROUP

FUNCTION-DICTIONARY

CABE CASEBEFAUET-EASE ez
CHECKSUM CHECKSUM SESSION
COMPANY-DATA COMPANY-DATA ODX-CATEGORY
DIAG-LAYER
CONFIG-DATA CONFIG-DATA ECU-CONFIG
CONFIG-ITEM CONFIG-ID-ITEM, DATA-ID-ITEM, OPTION-ITEM, | CONFIG-RECORD
SYSTEM-ITEM
CONFIG-RECORD CONFIG-RECORD CONFIG-DATA
DATA-RECORD DATA-RECORD CONFIG-RECORD
DATABLOCK DATABLOCK ECU-MEM
DIAG-COMM DIAG-SERVICE, SINGLE-ECU-JOB DIAG-LAYER
DIAG-LAYER PROTOCOL, FUNCTIONAL:GROUP, BASE-|Global
VARIANT, ECU-VARIANT *ECU-SHARED-DATA
DIAG-OBJECT-CONNECTOR | DIAG-OBJECT-CONNECTOR COMPONENT-CONNECTOR
DIAG-VARIABLE DIAG-VARIABLE DIAG-LAYER
DOP-BASE DATA-OBJECT-PROP, DTC-DOP, MUX, ENV-|DIAG-DATA-DICTIONARY-
’ COMPARAM-SUBSET
DTC DIC DTC-DOP
DTEC-CONNECTOR DTC-CONNECTOR SUB-COMPONENT,

COMPONENT-CONNECTOR

EN

-DATA-CONNEECTOR

ENV-DATA-CONNECTOR

SUB-COMPONENT,
COMPONENT-CONNECTOR

ECU-GROUP. ECU-GROUP VEHICLE-INFORMATON
ECU-MEM;CONNECTOR ECU-MEM-CONNECTOR FLASH

ECUMEM ECU-MEM FLASH
EXPECTED-IDENT EXPECTED-IDENT SESSION

EXTERNAL-ACCESS-

EXTERNAL-ACCESS-METHOD

STATE-TRANSITION

METHOD
FLASH-CLASS FLASH-CLASS ECU-MEM-CONNECTOR
FLASHDATA EXTERN-FLASHDATA, INTERN-FLASHDATA ECU-MEM

FUNCT-CLASS

FUNCT-CLASS

DIAG-LAYER, MULTIPLE-ECU-
JOB-SPEC

FUNCTION-OUT-PARAM, FUNCTION-IN-PARAM

BASE-FUNCTION-NODE
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Table 17 (continued)

Name Space (Base Class)

Elements within Name Space

Boundary

INFO-COMPONENT

ECU-PROXY, MODEL-YEAR, OEM, VEHICLE-
MODEL, VEHICLE-TYPE

VEHICLE-INFO-SPEC

LIBRARY LIBRARY DIAG-LAYER

LOGICAL-LINK GATEWAY-LOGICAL-LINK, MEMBER-LOGICAL-|VEHICLE-INFORMATION
LINK

MULTIPLE-ECU-JOB MULTIPLE-ECU-JOB Global

ODX-CATEGORY COMPARAM-SPEC, MULTIPLE-ECU-JOB-SPEC, | Global

VEHICLE-INFO-SPEC, FLASH, DIAG-LAYER-
CONTAINER,  ECU-CONFIG, = COMPARAM-
SUBSET, FUNCTION-DICTIONARY
OWN-IDENT OWN-IDENT DATABLOCK, SESSION-DESE
PARAM CODED-CONST, DYNAMIC,  LENGTH-KEY, | BASIC-STRUCTURE,
MATCHING-REQUEST-PARAM, NRC- | REQUEST2"/, RESPONSE,

CONST,PHYS-CONST, RESERVED, SYSTEM,
TABLE-ENTRY, TABLE-KEY, TABLE-STRUCT,
VALUE, INPUT-PARAM, OUTPUT-PARAM, NEG-
OUTPUT-PARAM

SINGLE-ECU-JOB, MULTIPLEf
ECU-JOB

PHYSICAL-PIMENSION PHYSICAL-DIMENSION UNIT-SPEC
PHYSICAL-VEHICLE-LINK PHYSICAL-VEHICLE-LINK VEHICLE-INFORMATION
PHYS-MEM PHYS-MEM ECU-MEM
PHYS-SEGMENT ADDRDEF-PHYS-SEGMENT, SIZEDEF-PHYS- | PHYS-MEM
SEGMENT
PROT-STACK PROT-STACK COMPARAM-SPEC
REQUEST REQUEST DIAG-LAYER
RESPONSH NEG-RESPONSE,~\*POS-RESPONSE, GLOBAL-|DIAG-LAYER
NEG-RESPONSE
SDG-CAPTION SDG-CAPTION SDG
SEGMENT SEGMENF DATABLOCK
SESSION SESSION ECU-MEM
SESSION-OESC SESSION-DESC ECU-MEM-CONNECTOR
STATE STATE STATE-CHART
STATE-CHART STATE-CHART DIAG-LAYER
STATE-TRANSITION STATE-TRANSITION STATE-CHART
SUB-COMPIONENT SUB-COMPONENT DIAG-LAYER

SUB-COMPONENT-PARAM-

SUB-COMPONENT-PARAM-CONNECTOR

SUB-COMPONENT

CONNECTOR

SW-VARIABLE SW-VARIABLE SW-VARIABLE

TABLE TABLE DIAG-DATA-DICTIONARY-SPEC
TABLE-ROW TABLE-ROW TABLE

21) This means the PARAM elements contained directly in this element. It does not include all PARAM elements

reachable from included structures, fields and so on.
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Table 17 (continued)

Name Space (Base Class) Elements within Name Space Boundary
TABLE-ROW-CONNECTOR TABLE-ROW-CONNECTOR SUB-COMPONENT,
COMPONENT-CONNECTOR
TEAM-MEMBER TEAM-MEMBER COMPANY-DATA
UNIT-GROUP UNIT-GROUP UNIT-SPEC
UNIT UNIT UNIT-SPEC
VARIABLE-GROUP VARIABLE-GROUP DIAG-LAYER
VEIHICLE-CONNECTOR VEHICLE-CONNECTOR VEHICLE-INFORMAT|ION
VEHICLE-CONNECTOR-PIN |VEHICLE-CONNECTOR-PIN VEHICLE-CONNECTOR
VEHICLE-INFORMATION VEHICLE-INFORMATION VEHICLE-INFO-SPE(
XDPC XDOC RELATED-DOC
7.4| Usage scenarios (diagnostic)
7.401 Diagnostic service description
As Bn example for this usage scenario the service InputOutputControlByLocalldentifier from 130 14230 is
usefl. The request of this service has the following structureras shown in Figure 134 — Request of service
0x3p in ISO 14230:
Request-PDU
Byta O Byta 1 Buyte 2
30h 32h 01h
L |OControlFParameter
[OLocalD
ServicelD
Figure 134 — Request of service 0x30 in ISO 14230
There are three'\parameters in the request:

SepvicelD (0x30 = InputOutputControlByLocalldentifier);

[Pav HO (O..Q0 1T = H Lol N H & FLIAN
TULULAllU (VAvL = UDUCTOoITTU TUIC AUJUSUTITTIU ),

I0ControlParameter (0x01 = reportCurrentState).
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As a response, the following PDU is possible as shown in Figure 135 — Response of service 0x30 in

-1:2008(E)

ISO 14230.
Response-PDLI
Byte 0 Byte 1 Byte 2 Byte 3
70h 32h a1h S0h
L EngineSpeed
— O ControlFarameter
— [OLocallD
L ServicelD

Figure 135 — Response of service 0x30 in ISO 14230
The first pafameter of the response is the Service Id + 0x40 = 0x70. The next twé-ones are the replicatig
the request| parameters at the same positions. The last byte indicates the codéd value of the current en
speed. The|physical value is calculated by multiplying the coded one with 10. Thus the engine speed is e

800 r/min ((

The diagno

<DIAG-SERVIC|
<SHORT-NAM|
<AUDIENCE/
<REQUEST-R|
<POS-RESPO
<POS-RES
</POS-RESP
</DIAG-SERVI

whereby the request “REQ_IOCBLID™ and the response “RESP_IOCBLID” look like this:

<REQUEST ID
<SHORT-NAM|
<PARAMS>

<PARAM S
<SHORT)
<BYTE-
<CODED|
<DIAG-

E>DS_IOCBLID</SHORT-NAME>

x50 = 80; 80 * 10 = 800).

stic service is defined in ODX as follows:

ID = "DS_IOCBLID" SEMANTIC = "CONTROL">

EF ID-REF = "REQ_IOCBLID"/>
NSE-REFS>

PONSE-REF ID-REF = "RESP_IOCBLID"/>
PNSE-REFS>

CE>

F "REQ_TIOCBLID">
E>REQ_TOCBLID</SHORT=NAME>

EMANTIC = "SERWVICE-ID" xsi:type "CODED-CONST" >
-NAME>Seryd ¢eID</SHORT-NAME>
POSITION>Ux/BYTE-POSITION>

-VALUE>4 8</CODED-VALUE>

FQDED-TYPE xsi:type = "STANDARD-LENGTH-TYPE" BASE-DATA-TYPE = "A_UINT32">

<BI
</DIA
</PARAM
<PARAM
<SHORT
<BYTE
<CODE

<DIAG-CODED-TYPE xsi:type

<B

—LENGTHS 8/ BIT-LENGTH
G-CODED-TYPE>

>

xsi:type = "CODED-CONST">
-NAME>IOLocalID</SHORT-NAME>
-POSITION>1</BYTE-POSITION>

D-VALUE>50</CODED-VALUE>

" STANDARD-LENGTH-TYPE" BASE-DATA-TYPE = "A_UINT32">

IT-LENGTH>8</BIT-LENGTH>

</DIAG-CODED-TYPE>

</PARAM>

<PARAM xsi:type

"CODED-CONST ">

<SHORT-NAME>IOControlParameter</SHORT-NAME>
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<BYTE-POSITION>2</BYTE-POSITION>

<CODED-VALUE>01</CODED-VALUE>

<DIAG-CODED-TYPE xsi:type = "STANDARD-LENGTH-TYPE" BASE-DATA-TYPE = "A_UINT32">
<BIT-LENGTH>8</BIT-LENGTH>

</DIAG-CODED-TYPE>

</PARAM>

</PARAMS>

</REQUEST>

<POS

-RESPONSE ID = "RESP_IOCBLID">

<SHORT-NAME>RESP_TOCBLID</SHORT-NAME>

<P

</
</PO|

In t

ARAMS>

PARAM xsi:type = "CODED-CONST" SEMANTIC = "SERVICE-ID">
<SHORT-NAME>ServiceID</SHORT-NAME>
<BYTE-POSITION>0</BYTE-POSITION>
<CODED-VALUE>112</CODED-VALUE>
<DIAG-CODED-TYPE xsi:type = "STANDARD-LENGTH-TYPE" BASE-DATA-TYPE = "A_ UINT32">

<BIT-LENGTH>8</BIT-LENGTH>

</DIAG-CODED-TYPE>

</PARAM>

<PARAM xsi:type = "MATCHING-REQUEST-PARAM">
<SHORT-NAME>IOLocalID</SHORT-NAME>
<BYTE-POSITION>1</BYTE-POSITION>
<REQUEST-BYTE-POS>1</REQUEST-BYTE-POS>
<BYTE-LENGTH>1</BYTE-LENGTH>

</PARAM>

<PARAM xsi:type = "MATCHING-REQUEST-PARAM">
<SHORT-NAME>IOControlParameter</SHORT-NAME>
<BYTE-POSITION>2</BYTE-POSITION>
<REQUEST-BYTE-POS>2</REQUEST-BYTE-POS>
<BYTE-LENGTH>1</BYTE-LENGTH>

</PARAM>

<PARAM xsi:type = "VALUE">
<SHORT-NAME>EngineSpeed</SHORT-NAME>
<BYTE-POSITION>3</BYTE-POSITION>
<DOP-REF ID-REF = "DOP_EngiheSpeed"/>

/ PARAM>

PARAMS>

5-RESPONSE>

ne response;.the second and the third parameters are declared as “MATCHING-REQUES

par

BYTE-PQS: The fourth parameter is the proper result of the request. It contains a link to a DO
responsible for conversion.

meters..Therefore, they refer to the appropriate byte position in the request by the element

b T-PARAM”
REQUEST-
P, which is

This DOP and the associated UNIT are defined as follows:

<DATA-OBJECT-PROP ID = "DOP_EngineSpeed">

<SHORT-NAME>DOP_EngineSpeed</SHORT-NAME>

<COMPU-METHOD>

<CATEGORY>LINEAR</CATEGORY>
<COMPU-INTERNAL-TO-PHYS>
<COMPU-SCALES>
<COMPU-SCALE>
<COMPU-RATIONAL-COEFFS>
<COMPU-NUMERATOR>

<V>0</V>

© 1SO 2008 — All rights reserved
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<V>10</V>
</COMPU-NUMERATOR>
<COMPU-DENOMINATOR>
<V>1</V>
</COMPU-DENOMINATOR>
</COMPU-RATIONAL-COEFFS>
</COMPU-SCALE>
</COMPU-SCALES>
</COMPU-INTERNAL-TO-PHYS>
</COMPU-METHOD>
<DIAG-CODED-TYPE BASE-DATA-TYPE = "A_UINT32" xsi:type = "STANDARD-LENGTH-TYPE">

<BIT-LENETH>8</BIT-LENGTH>
</DIAG-CODED-TYPE>
<PHYSICAL-[[YPE BASE-DATA-TYPE = "A_UINT32" DISPLAY-RADIX = "DEC"/>
<UNIT-REF [D-REF = "Unit_RPerMin"/>
</DATA-OBJEC['-PROP>

<UNIT ID = "Pnit_RPerMin">
<SHORT-NAME>Unit_RPerMin</SHORT-NAME>
<DISPLAY-NRME>r/min</DISPLAY-NAME>
<FACTOR-SI}TO-UNIT>60</FACTOR-SI-TO-UNIT>

<PHYSICAL-PIMENSION-REF ID-REF = "PD_RPerSec"/>
</UNIT>
<PHYSICAL-DIMENSION ID = "PD_RPerSec">

<SHORT-NAME>PD_RPerSec</SHORT-NAME>
<TIME-EXP>}1</TIME-EXP>

</PHYSICAL-D[[MENSION>

The DOP's| COMPU-METHOD is of type “LINEAR” which is indicated by the element CATEGORY. [The
numerator is defined by two V elements (<V>0</V><V>10</V>).

This leads P the following equation:
PhysicalValue = 0 + CodedValue * 10
The refererjced UNIT object(rovides the units of the computed value (r/min). It is derived from the physical

dimension {PHYS-DIM-rRPerSec” with the time exponent value of -1. As the Sl unit for time is second a fgctor
of 60 is defined to get from rounds per second to rounds per minute.

7.4.2 Dynamically defined messages
74.21 ll;eLeral

With some protocols (e.g. ISO 14230 or ISO 14229-1), it is possible to dynamically define data records at run
time, which contain values from other records identified by a local identifier (LID), a common identifier (CID) or
an address in the ECU memory, etc. These new records are identified by the dynamic identifier (DYN-ID). In
ISO 14230 specification, this identifier is called “dynamically defined local identifier” (DDLID).

Figure 136 — Creation of a new data record in ISO 14230 shows the process of creating a new data record
with 1ISO 14230 by referencing values from other records identified by LIDs. The record with LID=01h consists
of three values whereby the other one (LID=0x02) contains two values. One value from the first record and
one value from second one are grouped into the new record with DYN-ID=0xFO.
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Y
Newrecord,
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Figure 136 — Creation-of a new data record in ISO 14230

re 137 — Example of DYN-DEFINED-SPEC shows an example of a DYN-DEFINED-SPEC| object. For

ting a new data record in the definition mode “LOCAL-ID” the table TAB_LIDs and one of
D or OxF1 are to be used. To combine COMMON-IDs to one DYN-ID the table TAB_CIDs an

me DYN-IDs
one of the

N-IDs OxF2 or 0xF3 are used. The table with SEMANTIC="LOCAL-ID” holds the description of all records

tified by a local identifier and\the table with SEMANTIC=*COMMON-ID” defines data records

identified by

a common identifier. In the first'table, TABLE-ROW with KEY=0x01 refers to the structure LID |01, i.e. the
record with LID=0x0%-is-given by the structure LID_01. The latter consists of three values (parameters):

datdg
Eng

way.

ineCoolantTemperature; EngineSpeed and ThrottlePosition. Other table rows are interpreted

n the same
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SUPPORTED-D'YN-ID

/ OY¥MN-ID=F0h

/ STRUCT_LIDOT: STRUCTURE
4 SUPPORTED-DYN-ID EngineCoolznt

P— D0
DYN.ID-DEF-MODENFO Rl EngineCoolantTempersture: | | ] | operature: DOP

JEF MODE-"LOCA_ 1D S, VALUE
L EngineSpesd: DOP

/ @‘g@\k — EngneSpeed: VALUE L -
_LiDs: TA

SEMANTIC="LOCAL D" /f ThratlePasition:

ThrottlePosition: VALUE -
TABLE-ROW -
KEY=01h

TABLE ROW
KEY=02h W i .
\M\“’L ‘“ahiclaSpeed: VALUE - VenicleSpeed: B

DopP

STRUCT_LIDOZ: STRUCTURL

O¥MN DEFINEI SPEC

\

SUPPORTED-DYN-ID
OYN-ID=F2h

l /,/ SUPPORTE D.DYN.ID
DYNIDDFEMANFINED OfN-ID=F3h
DEF-MODE=COMMON-1>"
\.‘{{“\
oy

Eng neSpeed: VALLUE

TAB_CIDs: TABLE
SEMANTIC="CONMO-IC"

I ABLE-RUWW |
KEY=01h

TABLE-ROW
KFY¥=12h Bl

Figure 137 — Example of DYN-DEFINED-SPEC

The membgr DIAGNOSTIC-CLASS of DIAG-COMM is used to indicate the D-server that the serviceg/job
defines a new DYN-ID (DIAGNOSTIC-CLASS="DYN-DEF-MESSAGE"), that the service/job reads data uping
the DYN-I[) defined before (DIAGNOSTIC-CLASS=“READ-DYN-DEF-MESSAGE”) or that the servicg/job
clears information about the DYN-ID-definitions (DIAGNOSTIC-CLASS="CLEAR-DYN-DEF-MESSAGE”). In
the following examples the ISO 14230 service with ID=0x21 has the DIAGNOSTIC-CLASS “READ-DYN-OEF-
MESSAGE]. There are also two’/services with ID=2Ch. One of them has the DIAGNOSTIC-CLASS “DYN-
DEF-MESSAGE” and the_other one “CLEAR-DYN-DEF-MESSAGE”. A complete implementation of these
services cap be found inClause E.2.

7.4.2.2 [Dynamic'case

In the first gxample, the user constructs the DDLID (assisted by the application) at run time.

Figure 138 shows an example for the process of defining of DYN-IDs with the service 0x2C. The request of
the service contains the parameters ServicelD (=0x2C) and DDLID (it is filled with the new DYN-ID by the
user at run time). The last parameter references an END-OF-PDU-FIELD, which references the structure that
is used to define an item for the new record. This structure is repeated for each new item in the defined DYN-
ID record. The user fills the values in this structure according to the used protocol (in this example, it is
ISO 14230).

If a DYN-DEF-MESSAGE is to be sent to the ECU, the application can offer the user the choice of the
following items:

a) one of the definition modes;
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d) concrete values of the structures referenced by the selected row (in this example, these are
ThrottlePosition and VehicleSpeed).

This information is used to fill the structure referenced from the END-OF-PDU-FIELD. Alternatively, an
advanced user can fill this structure manually, e.g. if the application does not provide an assistant for
assembling of DYN-ID records. In Figure 138, this structure is called “STRUCT_DDLIDItem” and it is filled two
times meaning that two values are combined to one record with DYN-ID=FOh.

SEMANTIC="DY¥N-1D"

REQUEST
DY DOLID_DYNAMIC: DIAG-SERVICE ServicelD: CODED-CONST=2Ch
DIAGMOSTIC-CLASS=
'myh- DEF-MESSASE" DOLID: VALUE (e.g. =FOk)
'/ Ll SEMANTIC="DY¥M-ID"
: DOUDContent: VALUE
1
Y }
POS.RESPONSE :
| ¥
. ! END-OF-PDU -FIELD
ServicelD: CODED-CONST=ECh : MK -NUMBER- OF-ITEMS=10
DOLID: MATCHING-REQUEST /"

Y \

STRUCT_DDUDItern: STRUCTURE

STRUCT_DDLID itern: STRUCTURE

PARAM (VALUE} ‘ Value ‘PARAru'I (VALUE) ‘ Value
definitionhode definitionhdode

positionlnDOLI@ position/nDOLID

IMermory Size mMemory3ize

LI LID

positimatnRecordLID positioninRecordLI D

STRUCT_LIDO1: STRUCTURE

EngineCoalantTermperature:

EngineCgolant
Terperatuge: DOP

- Runtime related infarmation

Figure 138 — Example of DYN-DEF-MESSAGE, dynamic case
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VALUE
TAB LIDs: TABLE EngineSpeqd: DOP
=N . ]
SERANTIC=LOCALID EngineZpeed: VALUE
/ o
TABLEROW ThrottlePosition: VALUE ' r"uulrfgltjsmon.
KEY=01h
TAK?ELYE_URQOhW H\‘\i STRUCT_LIDOZ: STRUCTURE

“ahicleSpeed: VALUE

EngineZpeed: VALUE

“/ehicleSpeed: DOP
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After executing the DYN-DEF-MESSAGE service, the D-server shall store the following information:
— DYN-ID (in ISO 14230: DDLID);

— information about components of the DYN-ID record depending on the used protocol (in 1ISO 14230
definition mode, position in LID, memory size, LID and position in DDLID).

This information is sufficient to interpret the DYN-ID record at a later time.

Now the defined DYN-ID record can be read by the READ-DYN-DEF-MESSAGE service (0x21 in ISO 14230)
as shown in Figure 139 — Example of READ-DYN-DEF-MESSAGE. static and dynamic cases

REGUEST

05_DOUD)READ: DIAG-SERVICE
"READ-OYM-DEF-WESSAGE"

DOUD: VALUE
- fe.g. =F0Oh)

POS-RESPONSE

zervicelD| CODED-CONST=G1h

DDLID: MATCHING-REQUEST L.
SEMANTIC="DYM-1D" A\

DDLDE ontent: DYMAMIC -

- Runtine related information

Figure 139 — Example of READ-DYN-DEF-MESSAGE, static and dynamic cases

In the resppnse a parameéter with SEMANTIC="DYN-ID” indicates that the entry with DYN-ID=FOh, storgd in
the memory, should be\ehosen for the following interpretation of data. The next parameter (of type DYNAMIC)
has no reference tosany DOP, because its interpretation is only known at run time and the data stored in the
memory is fo be used for it.

The D-servgr’does not have any information about the TABLE used for definition of the DYN-ID record (this
information has only the application). The D-server has only the information about the content of the DYN-ID
record. In this example, the following information is available for each component of the DYN-ID record:

a) SEMANTIC of the TABLE (derived from the parameter “definiionMode” in the structure
STRUCT_DDLIDItem);

b) identifier (parameter LID in the structure STRUCT_DDLIDItem);

c) the remaining parameters used for the definition of the DYN-ID record (in this example, the remaining
parameters of the structure STRUCT_DDLIDItem).
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All TABLEs listed in DYN-DEFINED-SPEC with the given SEMANTIC are searched for the row with the key
that is equal to the given LID. The first row found is then used to interpret the received data in the way it was
defined by the DYN-DEF-MESSAGE service.

In this way the read service can be coded in ODX without knowing which LID's (or CID's etc.) the user will
group during run time. The dynamic part of the service shall be implemented by the D-server and is
dependant on the diagnosis protocol.

7.4.2.3 Static case

The
seryice with fixed values in the structure that represent a data item. If n is the number of items)grouped to a
DYN-ID record, n structures are referenced from n parameters of the request (in Figure-140 |n=2). Each
structure has parameters of type CODED-CONST. The parameter count can be different in’ different protocols.
In [ISO 14230, there are five ones: definitonMode, positioninDDLID, memerySize,| LID and
pos|tionInRecordLID.
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REQUEST

DS DOLID_STATIC: DIAG-SERVICE SenicelD: CODED_CONST=2Ch

Y

DIAGMOSTIC-CLASS=

"D ¥N-DEF-MESSAGE" DOLID: WALWUE (e.g. =FOh)
e d SEMANTIC="DYN-ID"

f
|
: ltem1: VALUE
1A
Y :
POS.RE SPONSE i hemz: VALUE =
|
|
ServicelD: CODED-CONST=ECh 1
|
DOLID: MAT CHING-REQUEST __/r
SEMANTIC="D¥N-ID"
YehicleSpeeditern: STRUCTURE ThrottlePositionltern: STRUWCTURE
PARAM . PARAM .
(CODED-CONST) (CODED-CONST)
definitionhMode 01h definitionMode a1h
pasgitionl nDOLID 01h positioninDDLID 02h
memory Size O1h mernorySize AR
Lo 02h LD 01k
pagition| nR ecordLID 01h pogitioninRecordLiD 05k
Fy Fy
1 T
|
|
Filed by the }
creator of the ODX I
instance -
__________ -F/
/d’
!

-

i TAB_LIDOT: STRUCTURE -
1 EngineCoolant
: EngineCoolantTemperature: / Temperature: DOP
I VALUE
Nl A : EngineSpeed: DOP
=8 . s
SEMANTIC=LOCAL 1D / EngineSpeed: VALUE -1 = B
|
\ TR
TABLE.ROW | N~ ThrottlePosition: VALUE =] Thmﬂ:;ggs't'on'
KEr=0h |
|
TABLE-ROW I
KEY=02h ﬂ\lﬁi TAB_LID02: STRUCTURE
A . YehicleSpeed: DOP
~— “/ehicleSpeed: VALUE -1

EngineSpeed: VALUE

> Runtime{related information

Figure 140 — Example of DYN-DEF-MESSAGE, static case

The executlomrof-the—serviceocecurs—inthe—samemanner-as-inthe dyllcllll;\.a case—informatiomabout-BYN-ID
and its content is stored in the memory again. The READ-DYN-DEF-MESSAGE service can be used without
any changes to read this DYN-ID record. From the point of view of the D-server there is no difference between
the dynamic and the static case.

7.4.3 Variant identification

ODX can manage different variants of an ECU. Only one ECU variant (either BASE-VARIANT or ECU-
VARIANT) may be active at one time during runtime. This is necessary, since they are all identified via the
same physical address. Before a variant identification session is started, the user normally selects a BASE-
VARIANT. Then, the identification of an ECU-VARIANT is performed by the execution of DIAG-COMMSs and
evaluating their responses. Depending on the protocol and the ECU implementation one or several DIAG-
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COMMs are executed. A variant is identified by comparing one or more results returned by the ECU with the
variant identification data in the ECU-VARIANT instances.

Variant identification of an already identified ECU-VARIANT is also possible. In order to ensure that this
repeated variant identification leads to identical results the following restrictions to DIAG-COMMs with
DIAGNOSTIC-CLASS=VARIANTIDENTIFICATION shall be fulfilled: Changing the behaviour of the DIAG-
COMMs on ECU-VARIANT level is not allowed. That means that neither the definition nor overriding of the
DIAG-COMMs itself is possible. Also, overwriting any of the elements in the transitive closure of a DIAG-
COMM’s REQUEST, POS-RESPONSE, NEG-RESPONSE is forbidden. Some examples for the
consequences of these restrictions are:

a) |a DIAG-SERVICE having DIAGNOSTIC-CLASS=VARIANTIDENTIFICATION shall not haye |the flag IS-
CYCLIC=true;

b) |a DIAG-COMM with DIAGNOSTIC-CLASS=VARIANTIDENTIFICATION shall neither be gdefined nor
overridden on ECU-VARIANT level;

c) |any element of the transitive closure of a DIAG-COMM’s REQUEST, POS-RESPONSE, NEG-
RESPONSE with DIAGNOSTIC-CLASS=VARIANTIDENTIFICATION shallhot be overridd¢n in ECU-
VARIANTS.

Thel SHORT-NAME of the response parameter used for variant identification shall not be part pf any valid
GLOBAL-NEG-RESPONSEs in the BASE-VARIANT and all ECU-VARIANTs. See Figure 141 — UML
repriesentation and structure of variant identification.

q: LayverVarnant

Yackage: DiaglaverSim&ure

ECU-VARIANT

L ]

1

0.
{ordered}

ECU-VARIANT-FATTERN

¢

1

1.+

{ordered)
MATCHING-PARAMETER

EXFECTED-VALUE[T] : string

asnfefs

ssnralosgnoathals

1 1

winterfaces

[DlagCDmm!!DMG—EOHH| Service: OUT-PARAM-F

Figure 141 — UML representation and structure of variant identification
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ECU-VARIANT-PATTERNS are organized in a list corresponding to the different ECU-VARIANTS that can be
described via the ODX document. More than one ECU-VARIANT-PATTERN might be necessary if different
ECU samples (with different identifications) do not differ regarding their diagnostic behaviour and are defined
as one ECU-VARIANT in the ODX container. Every ECU-VARIANT-PATTERN contains a list of MATCHING-
PARAMETER with values identifying the current ECU. All ECU-VARIANT-PATTERN are disjoint, each of
them identifies one ECU-VARIANT. The different MATCHING-PARAMETER might be determined via more
than one DIAG-COMM. The ECU-VARIANT-PATTERNSs are only valid for one ECU-Variant layer. The
MATCHING-PARAMETER element references a DIAG-COMM via snref and one of its OUT-PARAM-IF via
snref or snpathref. In case the DIAG-COMM is a DIAG-SERVICE and it contains more than one response
(positive or negative), the snref or snpathref shall be resolvable in at least one POS-RESPONSE or NEG-
RESPONSE.

A parametgr of a GLOBAL-NEG-RESPONSE shall not be used for variant identification. This parameter-s
also refer to a DATA-OBJECT-PROP. If the reference is not resolvable in the actual response-(eithe
parameter yith the pathname can be found or the referenced parameter is not a DATA-OBJEGT-PROP
variant is nt successfully matched. The starting point for resolving the short-name-path is in case of a DI

hall
" no
the
AG-

SERVICE
SINGLE-E(Q
resolved us

The variant
are stored i
deterministi

he PARAMS element within the RESPONSE of the referenced DIAG-SERVICE. In case
U-JOB it is the OUTPUT-PARAMS element within the SINGLE-ECU-JOB. The short-name-pa
ng the Multiple-Param-Algorithm (see 7.3.13.3.2).

identification algorithm works in the following way: All variants belonging to the same base va
h an ordered list depending on the rising alphabetical order of theirr-SHORT-NAMEs (this ens
c behaviour between different implementations of a D-server). The first ECU-VARIANT's patt

are checked first, again in the order of their appearance within the ECU-VARIANT.

A MATCHI
parameter

NG-PARAMETER matches if the EXPECTED-VALUE and the physical value of the respd
referenced with the OUT-PARAM-IF-SNREF are equal: If the referenced PARAM lies with

FIELD the meaning is the following: The comparison is done fof every FIELD-result repeatedly. The matc

is successf
same holdg
SNPATHRE
parameters
PARAMETI
one ECU-V|

Il, if one of the result values of the FIELD results matches with the MATCHING-PARAMETER.
true for the set of parameters identified withthe multiple param algorithm for OUT-PARAM
EF. The MATCHING-PARAMETER matches 'if the physical value of at least one of th
equals the EXPECTED-VALUE. An ECUAVARIANT-PATTERN matches, if all its MATCHI
FRs match. A variant is detected if at'least one ECU-VARIANT-PATTERN matches. As soo
ARIANT matched, the variant identification terminates. The variant is selected. If no variant ¢

bf a

th is

iant
ires
Brns

nse
na
hing
The
-IF-
ese

NG-

n as
buld

be identified, an exception occurs.

EXAMPLE Defining a set of ECU-VARTANT-PATTERN:
DIAG-COMM DS_ldentificationRead

Request: Ox1A, 0x86

Response: 0x5A, 0x86, 0x16, 0x80, 0x03
Pattern 1 ExpectedValue = Supplier1

ExpectedValue = 32769
Pattern 2 ExpectedValue = Supplier2 (CodedValue = 0x16)

ExpectedValue = 32771 (CodedValue = 0x8003)

ECU Variant2 using Pattern 2:

<ECU-VARIANT ID = "Variant2">
<SHORT-NAME>Variant2</SHORT-NAME>
<ECU-VARIANT-PATTERNS>
<ECU-VARIANT-PATTERN>
<MATCHING-PARAMETERS>
<MATCHING-PARAMETER>
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<EXPECTED-VALUE>Supplier2</EXPECTED-VALUE>
<DIAG-COMM-SNREF SHORT-NAME = "DS_IdentificationRead"/>
<OUT-PARAM-IF-SNREF SHORT-NAME = "SupplierIdentification"/>
</MATCHING-PARAMETER>
<MATCHING-PARAMETER>
<EXPECTED-VALUE>32771</EXPECTED-VALUE>
<DIAG-COMM-SNREF SHORT-NAME = "DS_IdentificationRead"/>
<OUT-PARAM-IF-SNREF SHORT-NAME = "DiagnosticVersion"/>
</MATCHING-PARAMETER>
</MATCHING-PARAMETERS>
</ECU-VARIANT-PATTERN>

</ECU-VARIANT-PATTERNS>

<PARENT-REFS>

PARENT-REF ID-REF = "ECU_xyz" xsi:type = "BASE-VARIANT-REF"/>
</PARENT-REFS>

</ECP-VARIANT>

Positive Response of DIAG-COMM “IdentificationRead”:

<POS|FRESPONSE ID = "RESP_IdentificationRead">
<SHORT-NAME>RESP_IdentificationRead</SHORT-NAME>
<PRRAMS>

PARAM SEMANTIC = "DATA" xsi:type = "VALUE">
<SHORT-NAME>SupplierIdentification</SHORT-NAME>
<BYTE-POSITION>2</BYTE-POSITION>

<DOP-REF ID-REF = "DOP_SupplierList"/>
/ PARAM>
PARAM SEMANTIC = "DATA" xsi:type = "VALUE">

<SHORT-NAME>DiagnosticVersion</SHORT-NAME>
<BYTE-POSITION>3</BYTE-POSITION>
<DOP-REF ID-REF = "DOP_2ByteHexDump" A>
/ PARAM>
</PARAMS>
</POB-RESPONSE>

DOR Supplierldentification:

<DATR-OBJECT-PROP ID="DPOP\SupplierList">
<SHORT-NAME>DOP_SupplierList</SHORT-NAME>
<CPMPU-METHOD>
CATEGORY>TEXTTABLE</CATEGORY>
COMPU-EZNTERNAL-TO-PHYS>
<COMRU=SCALES>
<COMPU-SCALE>

LUWER=LIMNMIT INTERVAL=TYPE="CLUSED L LUOWER=LIMIT
<UPPER-LIMIT INTERVAL-TYPE="CLOSED">21</UPPER-LIMIT>
<COMPU-CONST>

<VT>Supplierl</VT>
</COMPU-CONST>
</COMPU-SCALE>
<COMPU-SCALE>
<LOWER-LIMIT INTERVAL-TYPE="CLOSED">22</LOWER-LIMIT>
<UPPER-LIMIT INTERVAL-TYPE="CLOSED">22</UPPER-LIMIT>
<COMPU-CONST>
<VT>Supplier2</VT>
</COMPU-CONST>
</COMPU-SCALE>
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</COMPU-SCALES>
</COMPU-INTERNAL-TO-PHYS>
</COMPU-METHOD>
<DIAG-CODED-TYPE BASE-DATA-TYPE="A_UINT32" xsi:type="STANDARD-LENGTH-TYPE">
<BIT-LENGTH>8</BIT-LENGTH>
</DIAG-CODED-TYPE>
<PHYSICAL-TYPE BASE-DATA-TYPE="A_UNICODE2STRING"/>
</DATA-OBJECT-PROP>

DOP DiagnosticVersion:

<DATA-OBJECT|PROP ID = "DOP_2ByteHexDump">

<SHORT-NAME>DOP_2ByteHexDump</SHORT-NAME>

<COMPU-METHOD>

<CATEGOR}>IDENTICAL</CATEGORY>

</COMPU-ME['HOD>

<DIAG-CODEpP-TYPE BASE-DATA-TYPE = "A_UINT32" xsi:type = "STANDARD-LENGTH-TYPE">

<BIT-LENBTH>16</BIT-LENGTH>

</DIAG-CODED-TYPE>

<PHYSICAL-['YPE BASE-DATA-TYPE = "A_UINT32" DISPLAY-RADIX = "HEX"/>

</DATA-OBJEC|'-PROP>

7.4.4 Base variant identification scenario

74.41 verview

This subclquse (7.4.4) summarizes how data for a base.\ariant identification scenario can be authored
what the rlintime semantics of these data structures™are. Base variant identification is applicable td
situations where an alternative built-in of ECUs needs:to be resolved. Alternative ECUs means that there
set of possiple ECUs exactly one of which is actually-built into a vehicle. Typical examples are different en
controllers for different engines or different radio.ECUs from the low-end to the high-end or ECUs perforr]
the identicgl function in a vehicle, but are .supplied from different vendors. Each ECU in such a set s
correspond|to a BASE-VARAINT.

7.4.4.2 DX data structures for BASE-VARIANT identification scenario

To group alternative BASE-VARIANTs together, the ECU-GROUP element shall be used. Through

GROUP-ME
LOGICAL-L
via physica
supported:

The followir

FMBER class it'references BASE-VARIANTSs. For every reference it can also be specified wi
INK is to be {sed when resolving this variant. Resolution via functional addressing and resolu

addressing’are both supported. Consequently, two possible references to LOGICAL-LINKs
A physicakresolution link and a functional resolution link.

g.constraints apply:

and

all
is a
hine
ning
hall

the
hich
tion
are

a)

one of the two link types shall be defined for every GROUP-MEMBER: the specification of both kinds of

links is equally possible;

b) the FUNCT-RESOLUTION-LINK points to a LOGICAL-LINK that references a FUNCTIONAL-GROUP
and no BASE-VARIANT;

c) the PHYS-RESOLUTION-LINK points to a LOGICAL-LINK that references a BASE-VARIANT.

To define how a particular BASE-VARIANT within the group can be identified by communication with the
vehicle, every BASE-VARIANT may contain a BASE-VARIANT-PATTERN (see Figure 45). A BASE-
VARIANT-PATTERN contains a set of MATCHING-BASE-VARIANT-PARAMETERs, which contains an
EXPECTED-VALUE. This EXPECTED-VALUE is matched against the content of a referenced DIAG-COMM'’s
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parameter referenced through OUT-PARAM-IF. The OUT-PARAM-IF is referenced either via SHORT-NAME
or via short-name-path. The starting point for resolving the short-name-path is, in case of the DIAG-COMM
being a DIAG-SERVICE, the PARAMS element representation of the received RESPONSE at run time. In
case of it being a SINGLE-ECU-JOB, the starting point is the OUTPUT-PARAMS element representation of
the jobs execution result. The short-name-path is resolved using the Multiple-Param-Algorithm (see
7.3.13.3.2).

A MATCHING-BASE-VARIANT-PARAMETER matches if the EXPECTED-VALUE and the physical value of
the response parameter referenced with the OUT-PARAM-IF-SNREF are equal. If the referenced PARAM lies
within a FIELD the meaning is the following: The comparison is done for every FIELD-result repeatedly. The
matching is successful, if one of the result values of the FIELD results matches with the MATCHING-BASE-

VA

algg
phy;

If a
mat}

Evel
whe
fung
refe

The)

Tog

exp

PAR
is re

7.4.

To

IANT-PARAMETER. The same holds true for the set of parameters identified with the mu
Sical value of at least one of these parameters equals the EXPECTED-VALUE.

| MATCHING-BASE-VARIANT-PARAMETERs of one BASE-VARIANT-PATTERN are cofr
Ched, the whole pattern is considered as matched and the BASE-VARIANT is identified.

ry MATCHING-BASE-VARIANT-PARAMETER also has an attribute that lis to be used tg
ther the DIAG-COMM to retrieve the actual value from the vehicle js\to' be executed with
tional addressing (USE-PHYSICAL-ADDRESSING), with the default being physical addres
renced DIAG-COMM only supports one addressing mode, the value-of this attribute shall be ig

following constraints apply:

If the BASE-VARIANT-PATTERN of BASE-VARIANT.-has at least one MATCHING-BASE
PARAMETER with USE-PHYSICAL-ADDRESSING false, the BASE-VARIANT shg
FUNCTIONAL-RESOLUTION-LINK specified in every ECU-GROUP it appears in.

If the BASE-VARIANT-PATTERN of BASE-VYARIANT has at least one MATCHING-BASH

specified, the BASE-VARIANT shall hayé.a PHYS-RESOLUTION-LINK specified in every EC\
appears in.

ether with the referenced OUT-PARAM an implicit statement is made as to which kind of
bcted (also refer to variant identification, where this mechanism also applies). For example,
RAM-IF references the negative response code of a negative response and at runtime a positi
ceived, the MATCHING-BASE-VARIANT-PARAMETER is considered to not be matched.

B.3 Sequence-of.events for BASE-VARIANT identification

bxplain the sémantics of base variant identification in a more detailed manner, the defined d

rithm for OUT-PARAM-IF-SNPATHREF. The MATCHING-BASE-VARIANT-PARAMETER thg

tiple param
tches if the

sidered as

determine
physical or
sing. If the
nored.

-VARIANT-
I have a

-VARIANT-

PARAMETER with USE-PHYSICAL-ADDRESSING = true or USE-PHYSICAL-ADDRESSING is not

J-GROUP it

response is
if the OUT-
e response

ata is to be

intefpreted as-described below.
a) | The BASE-VARIANTSs are iterated in their order within the ECU-GROUP.
b) LEofthe current BASE-VARIANT -iterate through-the MATCHING-BASE-VARIANT-PARAMETERS in the
order they are defined in the BASE-VARIANT-PATTERN:
1) as soon as one MATCHING-BASE-VARIANT-PARAMETER is not matched, the BASE-VARIANT is
considered as not identified; continue with a);
2) as soon as all MATCHING-BASE-VARIANT-PARAMETERSs within the BASE-VARIANT-PATTERN of
the BASE-VARIANT under investigation matched, that BASE-VARIANT is considered identified.
7444 ODX example
7.44.41 The following example shows a DIAG-LAYER-CONTAINER with one FUNCTIONAL-GROUP and

two BASE-VARIANTSs inheriting from it. Both BASE-VARIANTSs contain a BASE-VARIANT-PATTERN which
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matches the Software Version Number against an expected value. The DIAG-SERVICE to read the
identification value is authored on the level of the FUNCTIONAL-GROUP. It is inherited as-is by both BASE-
VARIANTs. As it has an ADDRESSING mode of FUNCTIONAL-OR-PHYSICAL it can be used for both
functional and physical base variant identification. In the given example BV1 shall be resolved functionally,
while BV2 shall be resolved physically (cf. value of USE-PHYSICAL-ADDRESSING element).

<ODX xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" xsi:noNamespaceSchemalocation="odx.xsd" MODEL-
VERSION="2.2.0">
<DIAG-LAYER-CONTAINER ID="DLC_10423">
<SHORT-NAME>DLC_A</SHORT-NAME>
<FUNCTIONAL-GROUPS>

FUNCTIONAL-GROUP ID="FG_10424">
<SHORT-NAME>FG</SHORT-NAME>
<DIAG-DATA-DICTIONARY-SPEC>

<DATA-OBJECT-PROPS>
<DATA-OBJECT-PROP ID="DOP_11081">
<SHORT-NAME>HexByteField</SHORT-NAME>
<COMPU-METHOD>
<CATEGORY>IDENTICAL</CATEGORY>
</COMPU-METHOD>
<DIAG-CODED-TYPE BASE-DATA-TYPE="A_BYTEFIELD" TERMINATION="END-OF-PDU" xsi:type="MIN-
MAX-LENGTH-TYPE" >
<MAX-LENGTH>16</MAX-LENGTH>
<MIN-LENGTH>1</MIN-LENGTH>
</DIAG-CODED-TYPE>
<PHYSICAL-TYPE BASE-DATA-TYPE="A_BYTEFIELD"¥ >
</DATA-OBJECT-PROP>
</DATA-OBJECT-PROPS>
</DIAG-DATA-DICTIONARY-SPEC>
<DIAG-COMMS>
<DIAG-SERVICE ID="DS_11251" ADDRESSING%"FUNCTIONAL-OR-PHYSICAL">
<SHORT-NAME>DS_ReadSWVersionNumber</SHORT-NAME>
<REQUEST-REF ID-REF="REQ_10471"/>
<POS-RESPONSE-REFS>
<POS-RESPONSE-REF, ID-REF="PR_11131"/>
</POS-RESPONSE-REFS>
</DIAG-SERVICE>
</DIAG-COMMS>
<REQUESTS>
<REQUEST IDP=4REQ_10471">
<SHORT-NAME>REQ_ReadSWVersionNumber</SHORT-NAME>
<PARAMS>
<PARAM xsi:type="CODED-CONST">
<SHORT-NAME>PARAM_SID</SHORT-NAME>
<BYTE-POSITION>0</BYTE-POSITION>
<BIT-POSITION>0</BIT-POSITION>

<CODED-VALUE>34</CODED-VALUE>
<DIAG-CODED-TYPE BASE-DATA-TYPE="A_UINT32" xsi:type="STANDARD-LENGTH-TYPE">
<BIT-LENGTH>8</BIT-LENGTH>
</DIAG-CODED-TYPE>
</PARAM>
<PARAM xsi:type="CODED-CONST">
<SHORT-NAME>DID_SWVersionNumber</SHORT-NAME>
<BYTE-POSITION>1</BYTE-POSITION>
<BIT-POSITION>0</BIT-POSITION>
<CODED-VALUE>18193</CODED-VALUE>
<DIAG-CODED-TYPE BASE-DATA-TYPE="A_UINT32" xsi:type="STANDARD-LENGTH-TYPE">
<BIT-LENGTH>16</BIT-LENGTH>
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</DIAG-CODED-TYPE>
</PARAM>
</PARAMS>
</REQUEST>
</REQUESTS>
<POS-RESPONSES>
<POS-RESPONSE ID="PR_11131">
<SHORT-NAME>PR_ReadDataByIdentifier</SHORT-NAME>
<PARAMS>
<PARAM xsi:type="CODED-CONST">
<SHORT-NAME>PARAM_SID</SHORT-NAME>

I1ISO 22901-1:2008(E)

<BYTE-POSITION>0</BYTE-POSITION>
<BIT-POSITION>0</BIT-POSITION>
<CODED-VALUE>98</CODED-VALUE>

<DIAG-CODED-TYPE BASE-DATA-TYPE="A_UINT32" xsi:type="STANDARD+LENGTH-TYHE">

<BIT-LENGTH>8</BIT-LENGTH>

</DIAG-CODED-TYPE>

</PARAM>

<PARAM xsi:type="CODED-CONST">
<SHORT-NAME>DID_SWVersionNumber</SHORT-NAME>
<BYTE-POSITION>1</BYTE-POSITION>
<BIT-POSITION>0</BIT-POSITION>
<CODED-VALUE>18193</CODED-VALUE>

<DIAG-CODED-TYPE BASE-DATA-TYPE="A_UINT32" xsi:type="STANDARD-LENGTH-TYHE">

<BIT-LENGTH>16</BIT-LENGTH>

</DIAG-CODED-TYPE>

</PARAM>

<PARAM xsi:type="VALUE">
<SHORT-NAME>Data_SWVersionNumber</SHORT-NAME>
<BYTE-POSITION>3</BYTE-POSITION>
<BIT-POSITION>0</BIT-POSITION>
<DOP-SNREF SHQRT-NAME="HexByteField"/>

</PARAM>

</PARAMS>
</POS-RESPONSE>
</POS-RESPONSES>
</FUNCTIONAL-GROUP*

</FUNCTIONAL-GROUPS¥
<BASE-VARIANTS>

<BASE-VARIANT, ID="BV_11271">
<SHORTNAME>BV1</SHORT-NAME>
«BASE-VARIANT-PATTERN>
<MATCHING-BASE-VARIANT-PARAMETERS>
<MATCHING-BASE-VARIANT-PARAMETER>
<EXPECTED-VALUE>AD47110815</EXPECTED-VALUE>
<USE-PHYSICAL-ADDRESSING>false</USE-PHYSICAL-ADDRESSING>

<DIAG-COMM-SNREF SHORT-NAME="DS_ReadSWVersionNumber" />
<OUT-PARAM-IF-SNREF SHORT-NAME="Data_SWVersionNumber" />
</MATCHING-BASE-VARIANT-PARAMETER>
</MATCHING-BASE-VARIANT-PARAMETERS>
</BASE-VARIANT-PATTERN>
<PARENT-REFS>
<PARENT-REF xsi:type="FUNCTIONAL-GROUP-REF" ID-REF="FG_10424"/>
</PARENT-REFS>
</BASE-VARIANT>
<BASE-VARIANT ID="BV_11331">
<SHORT-NAME>BV2</SHORT-NAME>
<BASE-VARIANT-PATTERN>
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<MATCHING-BASE-VARIANT-PARAMETERS>
<MATCHING-BASE-VARIANT-PARAMETER>
<EXPECTED-VALUE>BV2_SW_V_NB</EXPECTED-VALUE>
<DIAG-COMM-SNREF SHORT-NAME="DS_ReadSWVersionNumber" />
<OUT-PARAM-IF-SNREF SHORT-NAME="Data_SWVersionNumber"/>
</MATCHING-BASE-VARIANT-PARAMETER>
</MATCHING-BASE-VARIANT-PARAMETERS>
</BASE-VARIANT-PATTERN>
<PARENT-REFS>
<PARENT-REF xsi:type="FUNCTIONAL-GROUP-REF" ID-REF="FG_10424"/>

</PARENT-REFS>

</BA
</DIAG-L;
</ODX>

7.44.4.2

GROUP. The corresponding GROUP-MEMBERSs reference the BASE-VARIANTs and their resolution link,

base varian
exists.

NOTE T
PHYSICAL-A
variant.

<ODX xmlns:x|
VERSION="2.2
<VEHICLE|
<SHO

<VEH]

/BASE-VARIANT>
FE-VARIANTS>
LYER-CONTAINER>

The VEHICLE-INFORMATION shown below, now groups both BASE-VARIANTSs into an E

t BV1 a functional and physical resolution link is given, while for BV2 oflya physical resolution

[hrough mixing MATCHING-BASE-VARIANT-PARAMETERs with different values for the element |
DDRESSING in one BASE-VARIANT-PATTERN, both kinds of links"may be needed to resolve the

Ei="http://www.w3.0rg/2001/XMLSchema-instance" xsi:noNamespaceSchemalLocation="odx.xsd" MODEL-
o">
- INFO-SPEC ID="VIS_10401">
RT-NAME>VIS</SHORT-NAME>
[CLE- INFORMATIONS>
VEHICLE-INFORMATION>
<SHORT-NAME>VI1l</SHORT-NAME>
<LOGICAL-LINKS>
<LOGICAL-LINK ID="LL_11481" xsi:type="MEMBER-LOGICAL-LINK">
<SHORT-NAME>LL_FG< /ASHORT-NAME>
<PHYSICAL-VEHICLE-LINK-REF ID-REF="PVL_11511"/>
<FUNCTIONAL-GROUP-REF ID-REF="FG_10424" DOCREF="DLC_A" DOCTYPE="CONTAINER"/>
</LOGICAL-LINK>
<LOGICAL-LINRK\¥D="LL_11521" xsi:type="MEMBER-LOGICAL-LINK">
<SHORT%NAME>LL_BV1</SHORT-NAME>
<PHY¥SICAL-VEHICLE-LINK-REF ID-REF="PVL_11511"/>
<BASE-VARIANT-REF ID-REF="BV_11271" DOCREF="DLC_A" DOCTYPE="CONTAINER"/>
<ADOGICAL-LINK>
<LOGICAL-LINK ID="LL_145261" xsi:type="MEMBER-LOGICAL-LINK">

<SHORT-NAME>LL_BV2</SHORT-NAME>

200

PUVSICAL VEHNICIE LINK_REEF TD_REE_"DUL, 115171%"

<BASE-VARIANT-REF ID-REF="BV_11331" DOCREF="DLC_A" DOCTYPE="CONTAINER"/>
</LOGICAL-LINK>
</LOGICAL-LINKS>
<ECU-GROUPS>
<ECU-GROUP>
<SHORT-NAME>ECUG_SAMPLE</SHORT-NAME>
<GROUP-MEMBERS>
<GROUP-MEMBER>
<BASE-VARIANT-REF ID-REF="BV_11331" DOCREF="DLC_A" DOCTYPE="CONTAINER"/>
<PHYS-RESOLUTION-LINK-REF ID-REF="LL_145261"/>
</GROUP-MEMBER>

<GROUP-MEMBER>

CU-

For
link

SE-

pase
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<BASE-VARIANT-REF ID-REF="BV_11271" DOCREF="DLC_A" DOCTYPE="CONTAINER"/>
<FUNCT-RESOLUTION-LINK-REF ID-REF="LL_11481"/>
<PHYS-RESOLUTION-LINK-REF ID-REF="LL_11521"/>
</GROUP-MEMBER>
</GROUP-MEMBERS>
</ECU-GROUP>
</ECU-GROUPS>
<PHYSICAL-VEHICLE-LINKS>
<PHYSICAL-VEHICLE-LINK ID="PVL_11511" TYPE="ISO_11898_2_ DWCAN">
<SHORT-NAME>PVL_A</SHORT-NAME>
<VEHICLE-CONNECTOR-PIN-REFS>

</0D

7.44.4.3 Inthe example given, resolution of base variant “BV1” would proceed as follows:

7.44.44 Base variant “BV2” would be resolved as follows:

7.4,

The)
(DT
(Se
of b

At fi

<VEHICLE-CONNECTOR-PIN-REF ID-REF="VCPR_0815"/>
</VEHICLE-CONNECTOR-PIN-REFS>
</PHYSICAL-VEHICLE-LINK>
</PHYSICAL-VEHICLE-LINKS>
</VEHICLE-INFORMATION>
</VEHICLE-INFORMATIONS>
/VEHICLE-INFO-SPEC>

K>

open Logical Link on functional group level (LL_FG);
execute DIAG-SERVICE DS_ReadSWVersionNumber fuhctionally;

compare the response parameter against the expected value.

open Logical Link on physical level (LL\:BV2);
execute DIAG-SERVICE DS_ReadSWVersionNumber physically;

compare the response parameter against the expected value.

5 Diagnostic trouble_code description

service ReadDTCByStatus (Serviceld=0x18) is used in ISO 14230-3 to read diagnostic trg
Cs) from the’~ECU’s memory using a definite status. After that, the service ReadS
viceld=0x17)can be used to read environment conditions for a single DTC. The complete imp
bth services can be found in Clause E.2.

Fst; the service ReadDTCByStatus should be discussed.

uble codes
atusOfDTC
lementation
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Figure 142 — Objects used by the ReadDTCByStatus service of ISO 14230-3 gives an overview of the
objects used by this service.

ReadDTCByStatus: DIAG-SERVICE RDTCES REG: REQUEST

Servicel D=18h

ServicelD: CODED-CONST=15h

StatusfDTCReq: VALUE

PHYSICAL-DEFAULT-VALUES "request - 5‘3‘“89’3,1099%
identified 2 Byte Hex OTC and Statug”
A GroupOfOTC: WALUE
ROTCES RESE POS.RESPONSE F'HYSICAI_"-DEFAUI_"T-VALUEz po-| GroupCfDTC: DOP
- Al DTC s
Sdrvicel D:
CODEDHCONST=58h
,—p 1Byteldentical: DOP
MumberQfDTC: VALUE =
ListQfDTCAS: VALUE = ListOfDTCAS:
END-OF-PDU-FIELD
OTC_ARNDTC-DOP

BFC_0120: DTC
TROWELE-CODE=0120h
TEAT="Throttle Position Malf."

LFWEL=R
DTCAZ: STRUCTURE
OTC_0130: DTC
TROUEBLE-CODE=0130h
OTC: VALUE - TEXT="Sensor Circuit Malf."
LEVEL=1

StatusOfDTC: VALUE

StatusOfOTC: STRUCTURE

WarnLampCalibratiopSta
tus: DOP

OTC_WLCS: VALUE —

=

StarageStatus: DO

DTC_S5: VALUE —

DTC_RF- VALUE | | ReadynessFlag: DOP

‘ovod

RICTEs MALUE ] FaultZymptom: DOP

Figure 142 — Objects used by the ReadDTCByStatus service of ISO 14230-3

The service references a request (RDTCBS_REQ) and a positive response (RDTCBS_RESP). The request
consists of three parameters: ServicelD, StatusOfDTCReq and GroupOfDTC. The first parameter is of type
CODED-CONST and its value is set to 0x18. The next two parameters are of type VALUE with predefined
default values. Each of them references one DOP (StatusOfDTCReq and GroupOfDTC), which are used for
conversion of the values, given by the user, in to their coded representation.

The response also includes three parameters: ServicelD as a constant value and NumberOfDTC and
ListOfDTC as values, which are to be interpreted. Number of DTCs is computed with a DOP that simply
passes a one-byte value on. ListOfDTCAS references an END-OF-PDU-FIELD that interprets the received
DTCs as a list of entries. An entry is a structure (DTCAS) consisting of two VALUE parameters: DTC and
StatusOfDTC. The DTC parameter references the DTC-DOP with the SHORT-NAME “DTC_ALL” that is

202 © 1SO 2008 — Al rights reserved


https://standardsiso.com/api/?name=f9b8761ec37f6a1f8e205bd0f50dbae5

I1ISO 22901-1:2008(E)

responsible for extraction of the DTC. Finally, the structure StatusOfDTC extracts the status of DTC consisting
of four values: warning lamp calibration status, storage status, readiness flag and fault symptom.

The names of the objects in the Figure 142 correspond to the SHORT-NAMEs of the objects in the XML
instance. Here is an example, how the DIAG-SERVICE can be implemented in the XML:

<DIAG-SERVICE ID = "DS_ReadStatusOfDTC" SEMANTIC = "FAULTREAD" ADDRESSING = "PHYSICAL">
<SHORT-NAME>DS_ReadStatusOfDTC</SHORT-NAME>
<LONG-NAME>Read Status of DTC</LONG-NAME>
<AUDIENCE IS-DEVELOPMENT = "true" IS-AFTERMARKET = "true" IS-MANUFACTURING = "true"/>
<REQUEST-REF ID-REF = "REQ_RSODTC"/>

<PPS-RESPONSE-REFS>

POS-RESPONSE-REF ID-REF = "RESP_RSODTC"/>
</POS-RESPONSE-REFS>

</DIRG-SERVICE>

Aftdr all DTCs are read from the ECU's memory, it is possible to query the environmental data, stored with the
DT(s. The service ReadStatusOfDTC (Serviceld=0x17) is responsible for this-task.
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Figure 143 — Objects used by the ReadStatusOfDTC service of ISO 14230-3 shows all objects used by this
service and relationships between them.

REQ_RSODTC: REQUEST
DZ_ReadStatusOf0TC:
DIAG-SERVICE -
senvicelD=17h ServicelD: CODED-CONST=17h
. o | DOP_GroupQfDTC:
GroupOfDTC: VALUE - DOP
RESFP_RSPDTC: POS-RESPONSE DTCDOP_AIDTCs : DTC.DOP
DOP_1Byteldentical: DTC_0120: DTC
DOP TROUBLE-CODE=0120h
Sarviceld CODED-CONST=57h TEAT="Throttle Position Malf"
LEWEL=5
NurnperODTC: VALUE - DOP_2Byteldertical: DTC_0130: DTC
Dor TROUBLE-CODE=0130h
A TELT="Sensar Circuit Malf "
SwitdhkeyDTC : VALUE L LEWEL=1
DTCAS: STRUCTURE
OrcAS: VALUE aEm
STRUCT _StatusOfDTC: DOP WarmL callorat
. DTC: VALUE H STRUCTURE  WarrLampCalforati
ENVDATA VALUE T ] onStatus: DOP

’ OTC_WWLCS WALUE 1
StatusODTC: VALUE

DTC_S= VALUE .

DOP_StorageStatys:
DOP

DOP_ReadynessFlag:

DTC_RF: VALUE i DoOP

'

DTC_FS: VALUE - DIOP_FaultSy mpt g

D oP

ENYDESC_EnvDétaPesc: ENV-DATA-DE SC

Y

PARAM-SNREF

DOP_EngineSpeed:

EnvDataD120: ENV.DATA ot

WALUE=0120h
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Figure 143 — Objects used by the ReadStatusOfDTC service of ISO 14230-3
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The request (RSODTC_REQ), used by this service, contains two parameters: ServicelD and GroupOfDTC.
The first one is set to a fixed value of 17h while the user shall specify the second one. The DOP GroupOfDTC
converts the user input into the coded value that is put onto the PDU stream.

The response of the service consists of five parameters: ServicelD, NumberOfDTC, DTC, StatusOfDTC and
ENVDATA. It is assumed that NumberOfDTC=1 and we only need to interpret a single DTC with its
environmental data (this assumption is also recommended praxis in ISO 14230). The definition of the next two
parameters (SwitchKeyDTC and DTCAS) occurs in a tricky way. They both start on the same byte position in
the PDU. SwitchKeyDTC parameter is a part of the DTCAS parameter and addresses only to the DTC. In
contrast to that, DTCAS references the structure DTCAS including the values DTC and StatusOfDTC. Here is
an XML code implementing the response:

<POSFRESPONSE ID = "RESP_RSODTC">
<SHORT-NAME>RESP_RSODTC</SHORT-NAME>
<LPNG-NAME>Read Status of DTC Response</LONG-NAME>
<PRRAMS>

PARAM xsi:type = "CODED-CONST" SEMANTIC = "SERVICE-ID">

<SHORT-NAME>ServiceID</SHORT-NAME>

<LONG-NAME>Read Status of DTC Response</LONG-NAME>
<BYTE-POSITION>0</BYTE-POSITION>
<CODED-VALUE>87</CODED-VALUE>

<DIAG-CODED-TYPE BASE-DATA-TYPE = "A_UINT32" xsi:type = "STANDARD-LENGTH-TYPE">

<BIT-LENGTH>8</BIT-LENGTH>

</DIAG-CODED-TYPE>

/PARAM>

PARAM xsi:type = "VALUE" SEMANTIC = "DATA">

<SHORT-NAME>NumberOfDTC</SHORT-NAME>

<LONG-NAME>number of DTC</LONG-NAME>

<BYTE-POSITION>1</BYTE-POSITION>

<DOP-REF ID-REF = "DOP_lBytelIdentical"/>
/ PARAM>
PARAM xsi:type = "VALUE" SEMANTIC = "DATA'">

<SHORT-NAME>SwitchKeyDTC</SHORT-NAME>
<LONG-NAME>DTC SwitchKEY</LONG-NAME>
<BYTE-POSITION>2</BYTE-POSITION>

<DOP-REF ID-REF = "DOP_2Byteldentical"/>
/ PARAM>
PARAM xsi:type = "VALUEX, SEMANTIC = "DATA">

<SHORT-NAME>DTCAS</SHORT-NAME>
<LONG-NAME>DTC amd_Status</LONG-NAME>
<BYTE-POSITIONS2<%/BYTE-POSITION>

<DOP-REF ID-REF" = "STRUCT_DTCAS"/>
/ PARAM>
PARAM xzsiytype = "VALUE" SEMANTIC = "DATA">

<SHORT=NAME>ENVDATA</SHORT-NAME>
<LONG-NAME>Environmental Data</LONG-NAME>

BT PO S T T IO S/ BY TE-—POSTTTON
<DOP-REF ID-REF = "ENVDESC_EnvDataDesc"/>
</PARAM>
</PARAMS>
</POS-RESPONSE>

The last parameter of the response references the ENV-DATA-DESC object named “EnvDataDesc”. It
references (via SHORT-NAME) the parameter SwitchKeyDTC, which is used as switch key to find the right
ENV-DATA object within ENV-DATA-DESC. The latter defines three ENV-DATA objects: EnvData0120,
EnvData0130 and EnvDataAll. Each of them represents a structure with the appropriate amount of
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parameters. The last one (EnvDataAll) includes a value (CurrentMileage), which is common for all DTCs, i.e.
this value is sent by the ECU as a reply to the request by each DTC (on the BYTE-POSITION=0).

The value DTC is extracted from the PDU twice. First time, it is used as a switch key. Another time, it is a part
of the structure DTCAS. Within this structure, the parameter DTC is extracted as a complex value including
trouble code, text and level. The second extraction can be omitted if the DTC should not be shown on display
again (it was already shown after reading DTC by status with the service 18h). In this case the fourth

parameter would reference the structure StatusOfDTC directly.

7.4.6 Protocol communication parameter

For the ex¢hange of diagnostic data between clients and ECUSs, it is necessary to assign communiegtion
parameters| (e.g. timing, etc.) to a specific protocol layer. Only one COMPARAM-SPEC could be refererced
from a PRQTOCOL layer instance. The communication parameter values defined in the COMPARAM-SPEC
could be agsigned with new values in the PROTOCOL layer. This feature is necessary if the COMPARAM-

SPEC is referenced by more than one PROTOCOL layer.

The following usage scenario will help to understand the handling of the communication-paramgters
(Figure 144|— Diagnostic protocol stack of an exemplary ECU). For that purpose it-will"be supposed that an
exemplary [ECU supports the KWP2000 protocol on CAN (ISO 14230-3 on 18Q15765-2) for enhanced
diagnostic pnd also the legislated emission related diagnostics on CAN (ISO\5031-5 on ISO 1576%-4).
Figure 145 — Simplified Diagnostic layers structure for an exemplary ECU., shows both diagnostic protocols

with separae PROTOCOL layer instances and each protocol references the same COMPARAM-SPEC.

ECL xyz
KWWP2000 Pratocal Ernission f'ﬂiloataegjdiagnnsﬂcs
150 15765-2 P —
CAN

Figure 144 — Diagnostic protocol stack of an exemplary ECU

206

© 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=f9b8761ec37f6a1f8e205bd0f50dbae5

I1ISO 22901-1:2008(E)

COMPARAM-SFPEC

/ N

FIP2000 on AN Ernission related diagnostics
(Protocol Layer) (Protacol Layer)
N P
ECU syz
(Base Yarianf)
ECL xyz
(ECU Y ariant)

Figure 145 — Simplified Diagnostic layers structure for an exemplary ECU

Thel common COMPARAM-SPEC instance for both protocols-could include the following three compmunication
pargameters:

— |Address Schema: Select Normal or Extended Addressing;
— | CANPaddingHandling: Fill unused bytes in every PDU with a special padding bytes;
— |P2CANServerMax: Maximum Time between Request and Response on ECU side.

Thel COMPARAM-SPEC instance references the COMPARAM-SUBSET instances the paragmeters are
defihed in.

<COMPARAM-SPEC ID="compKWPonCAN..1d123">

SHORT-NAME>compKWPonCAN</ SHORT-NAME>

PROT-STACKS>

<PROT-STACK ID=“CompKWPOnCAN.PROT-STACK.id1l">
<SHORT-NAME>CompKWPonCANprotStack</SHORT-NAME>
<PDU-PROTOCOL-TYPE>ISO_15031_5_on_ISO_15765_4</PDU-PROTOCOL-TYPE>
<PHYSICAL-LINK-TYPE>CAN</PHYSICAL-LINK-TYPE>
<COMPARAM-SUBSET-REFS>
<!-- APP -->

<COMPARAM-SUBSET-REF DOCTYPE="COMPARAM-SUBSET" DOCREF="compKWPonCANSubsetl" ID-

REF =l e ofpkRonCAN-i-cL-L

<!-- TRANS -->
<COMPARAM-SUBSET-REF DOCTYPE="COMPARAM-SUBSET" DOCREF="compKWPonCANSubset2" ID-
REF="compKWPonCAN.id2" />
</COMPARAM-SUBSET-REFS>
</PROT-STACK>
</PROT-STACKS>
</COMPARAM-SPEC>

The default values for these three communication parameters are initialised with valid values for the Emission
related diagnostics. According to the ISO OSI layer model, they are defined in several COMPARAM-SUBSET
structures.
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The ISO 15765-4 Network layer requires the “Normal Addressing” as Address Schema.

<COMPARAM-SUBSET ID = "compKWPonCAN.idl" CATEGORY = "APP">

<SHORT-NAME>compKWPonCAN</SHORT-NAME>

<COMPARAMS>
<COMPARAM
CPTYPE = "STANDARD"
DISPLAY-LEVEL = "1"
ID = "compKWPonCAN.AddrSchema"
CPUSAGE = "ECU-COMM"
PARAM-CLASS = "COM">

SHORT-NAME>AddrSchema</SHORT-NAME>
PHYSICAL-DEFAULT-VALUE>normal</PHYSICAL-DEFAULT-VALUE>
DATA-OBJECT-PROP-REF ID-REF = "compKWPonCAN.DOP04"/>

</COMPARAM>

</COMPARRMS>

<DATA-OBJECT-PROPS>. . .</DATA-OBJECT-PROPS>

</COMPARAM-SPBSET>

Each diagnostic CAN frame shall contain eight bytes of data. Therefore
enabled. The P2CANServerMax timing for legislated diagnostics is 50 ms.

<?xml versioh="1.0" encoding="UTF-8" standalone="no"?>

<ODX MODEL-VERSION="2.2.0" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-insbance"

xs1i:noNamesppceSchemal.ocation="odx.xsd">

208

<COMPARAM-SPEC ID="CPS_ISO_15765_3_on_ISO_15765_2">

<SHORT-NAME>ISO_15765_3_on_ISO_15765_2</SHORT-NAME>

<L

NG-NAME>ISO_15765_3_on_ISO_15765_2</LONG-NAME>

<DHSC>

<p>ISO UDS On Can</p>

</JESC>

<PHOT-STACKS>

<PROT-STACK ID="PS_ISO_15765_3_on TSO_15765_2_ on_ISO_11898_2_ DWCAN">

<DESC>

</DESC>
<PHYSICALSLINK-TYPE>ISO_11898_2_DWCAN</PHYSICAL-LINK-TYPE>
<COMPARAM-SUBSET-REFS>

¥V-- APP -->

<!-- TRANS -->

CANPaddingHandling shal| be

<SHORT-NAME>PS_ISO_15765_3,_on: ISO_15765_2_on_ISO_11898_2_DWCAN</SHORT-NAME>
<LONG-NAME>ISO_15765_3,em ISO_15765_2 on ISO_11898_2_DWCAN</LONG-NAME>

<p>protocol [A80.15765_3_on_ISO_15765_2, on physical layer ISO_11898_2_DWCAN</p>

<PDU-PROTOCQOL~TYPE>ISO_15765_3_on_ISO_15765_2</PDU-PROTOCOL-TYPE>

<COMPARAM-SUBSET-REF DOCTYPE="COMPARAM-SUBSET" DOCREF="ISO_15765_3" ID-REF="ISO_15765_3"

<COMPARAM-SUBSET-REF DOCTYPE="COMPARAM-SUBSET" DOCREF="ISO_15765_2" ID-REF="ISO_15765_2"

/>

/>

<!-- PHYS -->

<COMPARAM-SUBSET-REF DOCTYPE="COMPARAM-SUBSET" DOCREF="ISO_11898_2_DWCAN"

ID-REF="IS0_11898_2_DWCAN"/>
</COMPARAM-SUBSET-REFS>
</PROT-STACK>

<PROT-STACK ID="PS_ISO_15765_3_on_ISO_15765_2_on_ISO_11898_3_DWFTCAN">

<SHORT-NAME>PS_ISO_15765_3_on_ISO_15765_2_on_ISO_11898_3_DWFTCAN</SHORT-NAME>
<LONG-NAME>ISO_15765_3 on ISO_15765_2 on ISO_11898_3_DWFTCAN</LONG-NAME>

<DESC>

<p>protocol ISO_15765_3_on_ISO_15765_2, on physical layer ISO_11898_3_DWFTCAN</p>

</DESC>

<PDU-PROTOCOL-TYPE>ISO_15765_3_on_ISO_15765_2</PDU-PROTOCOL-TYPE>
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<PHYSICAL-LINK-TYPE>ISO_11898_3_ DWFTCAN</PHYSICAL-LINK-TYPE>

<COMPARAM-SUBSET-REFS>
<!-- APP -->
<COMPARAM-SUBSET-REF DOCTYPE="COMPARAM-SUBSET" DOCREF="ISO_15765_3" ID-REF="ISO_15765_3"/>
<!-- TRANS -->
<COMPARAM-SUBSET-REF DOCTYPE="COMPARAM-SUBSET" DOCREF="ISO_15765_2" ID-REF="ISO_15765_2"/>
<!-- PHYS -->
<COMPARAM-SUBSET-REF DOCTYPE="COMPARAM-SUBSET" DOCREF="ISO_11898_3_DWFTCAN"

ID-REF="ISO_11898_3_DWFTCAN"/>
</COMPARAM-SUBSET-REFS>
</PROT-STACK>

<PROT-STACK ID="PS_ISO_15765_3_on_ISO_15765_2_on_SAE_J2411_ SWCAN">

<SHORT-NAME>PS_ISO_15765_3_on_ISO_15765_2_on_ SAE_J2411_ SWCAN</SHORT-NAME>

<LONG-NAME>PS_TSO_15765_3 on ISO_15765_2 on SAE_J2411_SWCAN</LONG-NAME>

<DESC>
<p>protocol ISO_15765_3_on_ISO_15765_2, on physical layer SAE_J2411/‘SWCAN</p>

</DESC>

<PDU-PROTOCOL-TYPE>ISO_15765_3_on_ISO_15765_2</PDU-PROTOCOL-TYPE>

<PHYSICAL-LINK-TYPE>SAE_J2411_SWCAN</PHYSICAL-LINK-TYPE>

<COMPARAM-SUBSET-REFS>
<!-- APP -->
<COMPARAM-SUBSET-REF DOCTYPE="COMPARAM-SUBSET" DOCREF="ISO_15765_3" ID-REF="ISO_[15765_3"/>
<!-- TRANS -->
<COMPARAM-SUBSET-REF DOCTYPE="COMPARAM-SUBSET” DOCREF="ISO_15765_2" ID-REF="ISO_[15765_2"/>
<!-- PHYS -->
<COMPARAM-SUBSET-REF DOCTYPE="COMPARAM-SUBSET" DOCREF="SAE_J2411_ SWCAN"

ID-REF="SAE_J2411_SWCANL/>
</COMPARAM-SUBSET-REFS>
</PROT-STACK>
</PROT-STACKS>
</COMPARAM-SPEC>
</ODK>

The| protocol layer for emission related diagnostics (OBDonCAN) only needs to reference this COMPARAM-
SPEC without any changes.

<PROJ'OCOL ID="protOBDonCAN"¥
<SHORT-NAME>protOBDonCAN<#4SHORT-NAME>

<CPMPARAM-SPEC-REENID-REF="compKWPonCAN.1id123" DOCREF="compKWPonCAN"
DPCTYPE="COMPARAM-SPEC" />

</PRPTOCOL>

For enhanced diagnostics (ISO 14230) a different configuration of the communication parameters is be
required (extended addressing and no padding of unused bytes in CAN frames). This makes it necessary to
override the different communication parameters in the PROTOCOL layer instance.

<PROTOCOL ID="protKWPonCAN">
<SHORT-NAME>protKWPonCAN</SHORT-NAME>
<COMPARAM-REFS>
<COMPARAM-REF ID-REF="compKWPonCAN.AddrSchema" DOCREF="compKWPonCAN" DOCTYPE="COMPARAM-SPEC">
<SIMPLE-VALUE>extended</SIMPLE-VALUE>
</COMPARAM-REF>
<COMPARAM-REF ID-REF="compKWPonCAN.CANPaddingHandling" DOCREF="compKWPonCAN" DOCTYPE="COMPARAM-SPEC">
<SIMPLE-VALUE>disabled</SIMPLE-VALUE>
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</COMPARAM-REF>
</COMPARAM-REFS>
<COMPARAM-SPEC-REF ID-REF="compKWPoOnCAN.1d123" DOCREF="compKWPonCAN" DOCTYPE="COMPARAM-SPEC"/>
<PROT-STACK-SNREF SHORT-NAME="_1"/>
<PARENT-REFS>
<PARENT-REF ID-REF="_P1l" xsi:type="ECU-SHARED-DATA-REF"/>
</PARENT-REFS>
</PROTOCOL>

Further on AG-

SERVICE i

EXAMPLE The execution of the service “ClearDiagnosticTroubleCodes” needs 100 ms instead of 50 ms defingd in
the referenced COMPARAM-SPEC because of the time for the EEPROM access. To solve this problem, the timing
parameter P2CANServerMax is set to the new value of 100 ms.

The next eample contains all changes for the specific ISO 14230 PROTOCOL layer instance.

<PROTOCOL IDE"protKWPonCAN.id235">
<SHORT-NRME>protKWPonCAN</SHORT-NAME>
<DIAG-COMMS>
<DIAB-SERVICE ID="ClearDiagTroubleCodes.id456">
SHORT-NAME>ClearDiagTroubleCodes</SHORT-NAME>
COMPARAM-REFS>

Vv

<COMPARAM-REF ID-REF="compKWPonCAN.P2CANServerMax" DOCREF="compKWPonCAN" DOCTYPE="COMPARAM-SPEC"
<SIMPLE-VALUE>100</SIMPLE-VALUE>
</COMPARAM-REF>
/COMPARAM-REFS>
</DIPG-SERVICE>
</DIAG-CpPMMS>
<COMPARAM-REFS>
<COMPARAM-REF ID-REF="compKWPonCAN.AddrSchema™ "\DOCREF="compKWPonCAN" DOCTYPE="COMPARAM-SPEC">
SIMPLE-VALUE>extended</SIMPLE-VALUE?
</COMPARAM-REF>
<COMPARAM-REF ID-REF="compKWPonCAN.€ANPaddingHandling" DOCREF="compKWPonCAN" DOCTYPE="COMPARAM-SPEC">
SIMPLE-VALUE>disabled</SIMPLE-VALUE>
</COMPARAM-REF>
</COMPARRM-REFS>
<COMPARAM-SPEC-REF ID-REF="eompKWPonCAN.1d123" DOCREF="compKWPonCAN" DOCTYPE="COMPARAM-SPEC"/>

</PROTOCOL>
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7 Dynamic diagnostic response

7.1 Example of DYNAMIC-LENGTH-FIELD
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Figure 146 — DYNAMIC-LENGTH-FIELD in readDTCByStatus response shows the overview of objects used
by the response of the service readDTCByStatus (0x18) in ISO 14230.
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In )qML language, the DYNAMIC-LENGTH-FIELD looks like this:

Figure 146)— DYNAMIC-LENGTH-FIELD in readDTCByStatus response

NAMIC-LENGTH-HELD is used there to interpret the list of diagnostic trouble codes (DTCs) re|
ECU. It referenges the structure DTCAS, which is taken for interpretation of a single D
pciated status i The parameter NumberOfDTC specifies how often this structure is repeated. Th
hber DETERMINE-NUMBER-OF-ITEMS refers to this parameter by the BYTE-POSITION and
teldentical used to extract the number of DTCs out of the PDU.

ceived from
[C with the
erefore, the
to the DOP

<DYNAMIC-LENGTH-FIELD ID = "ListOfDTCAS">

<SHORT-NAME>ListOfDTCAS</SHORT-NAME>

<BASIC-STRUCTURE-REF ID-REF = "STRUCT_DTCAS"/>

<OFFSET>1</OFFSET>

<DETERMINE-NUMBER-OF-ITEMS>
<BYTE-POSITION>0</BYTE-POSITION>

<DATA-OBJECT-PROP-REF ID-REF = "DOP_1ByteIdentical"/>

</DETERMINE-NUMBER-OF-ITEMS>

</DYNAMIC-LENGTH-FIELD>
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In this example, the list ListOfDTCAS reaches the end of the PDU, so we actually do not need the number of
DTCs and the class END-OF-PDU-FIELD can be used instead of DYNAMIC-LENGTH-FIELD. This alternative
implementation can be found in 7.4.5.

7.4.7.2 Example of DYNAMIC-ENDMARKER-FIELD

In the following example, a DYNAMIC-ENDMARKER-FIELD is defined, which contains a field of elements with
the structure defined by the object with ID="STRUCT-3ByteWrapper”. Before each iteration, the DOP with
ID=“DOP-2Byteldentical” extracts a number from the PDU (a 2-byte value) at the current position which is
compared with TERMINATION-VALUE. The iteration is stopped when the value 65535 (FFFFh) is reached.

<DYNAMIC-ENDMARKER-FIELD ID = "DEMFIELD_3ByteValuesUntilFFFF">
<SHORT-NRAME>3ByteValuesUntilFFFF</SHORT-NAME>
<BASIC-S[FRUCTURE-REF ID-REF = "STRUCT_3ByteWrapper"/>
<DATA-OBJECT-PROP-REF ID-REF = "DOP_2ByteIdentical">
<TERMINATION-VALUE>65535</TERMINATION-VALUE>
</DATA-OBJECT-PROP-REF>
</DYNAMIC-ENPMARKER-FIELD>

Assuming, the tester receives the following byte sequence:

0x75 0x48 0x32 OxFF OxFF OxEE Ox1A OxFF OxFF

Figure 147 — DYNAMIC-ENDMARKER-FIELD in a responsesshows the following object structure of|the
response.

APosRasponse: POS-RESPONSE

Service D,
COPED -CONST=5h

By levaliesUnlil FFFF.
DYNAMIC-ENDMARKER-FIELD

ZBvtevdueclintillFFFF: VA LUE o=

TEEMIHATION-VALUE
=RE535 -

'

ytevvirapper: STRUCTURL

2Byvaldaqtical: DOP

AR tevEhe WAL ITF R ARy eldeatical IOP

Figure 147 — DYNAMIC-ENDMARKER-FIELD in a response

We get these two 3-byte values: 0x4532FF and OxFFEE1A. The first byte of the PDU is the service identifier
(0x75). The value 0x4532 is then extracted from the PDU using the DOP 2Byteldentical. Since the extracted
value does not equal 65535 (OxFFFF), the structure 3ByteWrapper is applied. It extracts a 3-byte value
(Ox4532FF) using the DOP 3Byteldentical. The DOP 2Byteldentical is then applied again. OXFFEE does not
match the termination value, so the structure 3ByteWrapper extracts a 3-byte value (OXFFEE1A) for the
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second time. Finally, the DOP 2Byteldentical extracts OxFFFF and the iteration stops because the extracted
value matches the given termination value. 0x4532FF and OxFFEE1A are then presented to the user.

The termination value OxFFFF can be found twice in the PDU above. Only the second occurrence of this value

is accepted as termination value, because the first occurrence can never be extracted by the DOP
2Byteldentical due to the unfavourable byte arrangement.

7.4.7.3 Example of END-OF-PDU-FIELD

See implementation of the response RDTCBS_RESP in 7.4.5.

74).4 Example of MUX

In 1I$O 14230, the service ReadEculdentification (Ox1A) is used to read data for ECU identificatiop purposes.
By means of this service it is possible for example to request the VIN (Vehicle Identification Number) or the
programming date of the software. In the request the parameter identificationOptian, defines the| kind of the
requiested information. Depending on it, different DOPs are used for the interpretation of the ddta received
fromp the ECU. Figure 148 — MUX in ReadEculdentification response shows“how this servjce can be
implemented in ODX.

ReadEculdenfification:
DIAG-SERVICE ﬁ
REQUEST
|
POS-RESPONSE Senviceld: CODED-
CONGT=1Ah identificationOption: DOP
identificationOptian: TEXTTABLE
T VALUE plion -l | 90: Vehicle Identification Number*
Servicald: CODED- | 81: Mehicle Manufacturer Hardware Mumber®
CONST=3Ah | 98 Programming Date®
|
|
identificationOption: ol Jl
MATCHING-REQUEST
identificationRecordValue: 1Byteldentical: DOP
VALUE |
{including - .
identificationCption) rgadEculdentificationMux : MUX

LOWER-LIMIT=24h H—
UPPER-LIMIT=89h

SWITCH-KEY L VIN: STRUCTURE
BYTE-POSITION=1
CASE
- LOWER-LIMIT=30h e VIN: VALUE
> UPFER-LIMIT=00h BYTE-POSITION=0
CASE \
LOWER-LIMIT=91h ]
UPPER-LIMIT=91h hardwareNumber asciEndO{Pdu: DOP
CASE > STRUCTURE /

hardWareMumber: VALUE

T Tty

programmingDate:
STRUCTURE

Y

programmingDate:

pragrammingDate: VALUE Dop
BYTE-POSITION=0 I

Figure 148 — MUX in ReadEculdentification response
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The request of the service contains two parameters: Serviceld and identificationOption. In the response, the
value of identificationOption is repeated after the parameter posRespServiceld (Serviceld + 0x40). After that,
the requested data follow, which is interpreted by the MUX.

The following example code implements the MUX in XML:

<MUX ID = "MUX_ReadEculdentificationMux">

<SHORT-NAME>MUX_ReadEculdentificationMux</SHORT-NAME>

<BYTE-POSITION>1</BYTE-POSITION>

<SWITCH-KEY>

<BYTE-POSITION>0</BYTE-POSITION>

<DAT;
</SWITCH,
<CASES>

<CAS

</CA|
<CAS

</CA
<CAS

</CA|
</CASES>
</MUX>

STRUCT_V
parameter
programmir

h-OBJECT-PROP-REF ID-REF = "DOP_1ByteIdentical"/>
FKEY>

Fo>

SHORT-NAME>from90to90hex</SHORT-NAME>
STRUCTURE-REF ID-REF = "STRUCT_VIN"/>
LOWER-LIMIT>144</LOWER-LIMIT>
UPPER-LIMIT>144</UPPER-LIMIT>

EE>

Fo>

SHORT-NAME>from91to9lhex</SHORT-NAME>
STRUCTURE-REF ID-REF = "STRUCT_hardwareNumber"/>
LOWER-LIMIT>145</LOWER-LIMIT>
UPPER-LIMIT>145</UPPER-LIMIT>

BE>

F>

SHORT-NAME>from99to99hex</SHORT-NAME>
STRUCTURE-REF ID-REF = "STRUCT_ programmingDate"/>
LOWER-LIMIT>153</LOWER-LIMIT>
UPPER-LIMIT>153</UPPER-LIMIT>

EE>

gDate is relevant intthe case of 0x99.

7.4.8 Variable length parameter

This usage

one param

IN is used for interpretation of the parameter, which references this MUX, if the byte before|this
bquals 0x90. STRUCT yhardwareNumber is used if this byte has a value of 0x91 and finglly,

scenarie‘demonstrates the use of the LENGTH-KEY parameter. There are some cases, in which
ter defermines the length of the other one. E.g. the readMemoryByAddress service in ISO 14229-

1 uses a parameter called “addressAndLengthFormatldentifier” to define the length of the following |two
parameters|called “memoryAddress” and “memorySize”.

214
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Figure 149 — LENGTH-KEY parameter in request of readMemoryByAddress service shows how the request
of this service could be implemented in ODX.

RE. ReadMemoryByAddress:
REQUEST

=erviceld: CODED-
CONST=23h
EYTE-POSITION=0 LENGTH-KEY-REF
lengthCftemaryAddress:

LENGTH KEY =
Eyte T B0 3 W R A dertical .
lengthOftdemarySize: Dop

LENGTH-KEY
Byte 1,Bits 4.7

memoryAddress: VALUE
BYTE-POSITION=2 | DOP_MarLengthOfWe moryAddress: DCH

_ ] DIAG-CPRED-TYPE
rermorysize: VALUE PARANLEMGTH-INFO-TYPE

DOR arLengthOfhemary size: DOP

DIAG-CODED-T YPE
LENGTH-KEY-REF PARAM-LEMGTH-IN FO-TYPE

SR, T—.

Figure 149 — LENGTH-KEY parameter in request of readMemoryByAddress servide

The| length of the parameter “memoryAddress” is given by the lower nibble of byte 1 [(parameter
“lengthOfMemoryAddress”). Therefore.the DATA-OBJECT-PROP referenced by this parameter uses PARAM-
LENGTH-INFO-TYPE as DIAG-CODED-TYPE. The latter refers to the parameter “lengthOfMemoryAddress”
defiping the length of the parameter “memoryAddress”. The length of the parameter “memorySizg” is defined
in the similar way. While the/position of the first three parameters can be declared in the ODX inpstance, the
posftion of the last parameter is unknown until runtime. For that reason the BYTE-POSITION| of the last
parameter is not defined’there.

7.4.p Functional'addressing

7.4.9.1 Overview

Thig subclause (7.4.9) describes how data for functional addressing communication scenarios can be defined
using ODX in a mostly protocol neutral manner.

7.4.9.2 Communication on the vehicle bus

Functional addressing depicts a communication scenario, where a tester sends out a request on a dedicated
functional address and multiple ECUs respond to such a request. It closely resembles broadcast
communication in common network technology. In opposition to functional addressing, the term physical
addressing is used, if the tester sends a request to an address uniquely identifying one ECU on the bus.

The communication scenario on the vehicle bus is shown in Figure 150 — Functional addressing
communication on the vehicle bus. A tester sends a functional request on the bus to which any number of
ECUs on the bus may be responding. In the scenario shown one ECU does not respond to the functional
request.
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FuncReqlc

) : <\\\ Reguest Message
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rnszeael T T T T L T b ECU A
T PhysRespld E ‘
. N G .
ECUB
ECUC

Figure 150 — Functional addressing communication on the vehicle bus

In general,|at the time of sending out the ‘request, the tester does not know how many responses it| will
receive. This may have multiple reasons:

— an ECU is broken and does net respond even though it should;
— an ECU listed in the vehicle.information is not really built into the particular vehicle under test.

Consequently, the D-PDWU API and its protocol drivers do not know when the communication primitive initiated
through thg request/meéssage terminates. It is assumed in the following that termination of a functionpally
addressed fommunication primitive is always detected on a time-out. In these cases, the time-out does| not
indicate an |error ‘'Or-exceptional situation and shall not be handled as such by either the D-PDU API or the D-
server.

Another important observation is that not all ECU’s responses may have the exactly same structure. Even
when by definition they should, incorrect implementations of the diagnostic protocol in ECUs shall also be
considered.

Furthermore, communication scenarios exist, where the ECU sends a multi-part response, that is multiple
individual response messages to one single request, where even the individual responses may not be
structured identically. This makes for the most complicated functional addressing scenario, as the multiple
responses of multiple ECUs shall be assigned to the right physical ECUs correctly.

It also needs to be considered that ECUs do not necessarily respond to the functional request using a physical

response identifier. Communication scenarios exist, where the ECU will respond using a functional response
identifier.
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Data structures in ODX to define functional addressing

-1:2008(E)

To define functional addressing communication in ODX, the following aspects need to be considered and will
be explained in detail:

a)
b)

c)

definition of the functional address for the request message;
definition of the list of response identifiers for all possibly responding ECUs;

definition of the functional DIAG-SERVICE(s) within a FUNCTIONAL-GROUP;

d)

The
logi
VAR
fung

The)
SEHR
PH

suc

The
sha
con
conm

As
resy
Cco
Cco

The)

definition of possibly overridden RESPONSE messages for some of the responding ECUs.

definition of data for functional addressing communication scenarios shall permit a D-serve
Cal link on @ FUNCTIONAL-GROUP and communicate functionally without having toconsider
RIANT data. This is important for e.g. the OBD use case. However, if BASE-VARIANT data
tional communication should also be able to use this data.

most important element for a functional addressing scenario is the FUNCTIONAL-GROUP.

RVICES contained in a functional group and with addressing modes FUNETIONAL or FUNCT]
SICAL can be executed functionally within a D-server. For this, the application shall open a lo
n a FUNCTIONAL-GROUP.

functional request address needs to be supported by the proetocol. That is, the FUNCTION
I inherit from a PROTOCOL layer and within this PROTOCOL layer's COMPARAM-SPEC one
munication parameters for the functional request addressrneed to be defined. The value of t
munication parameter(s) can then be re-defined on the level of the FUNCTIONAL-GROUP.

milar statement holds true for the list of response identifiers or response addresses for t
onding ECUs. Here, too, the COMPARAM-SREC of the protocol layer needs to support a
MPARAM of CPTYPE UNIQUE_ID to set™up this address table. The content of the
MIPARAM can then again be overridden oh.the FUNCTIONAL-GROUP level.

constraints listed below hold on theé setup of this COMPLEX-COMPARAM.

Every FUNCTIONAL-GROUP
“CP_UniqueRespldTable”.

needs to override the value of the COMPARA

The general content of this COMPLEX-COMPARAM shall be filled in a protocol-specific n
details for standardized protocols can be found in the D-PDU API specification. For non-g|
protocols-this'needs to be defined amongst the users of this protocol.

This ~COMPLEX-COMPARAM always shall contain a COMPARAM with SH
CP_ECULayerShortName. This communication parameter is needed by the D-server to set uf

The ALLOW-MULTIPLE-VALUES attribute of the CP_UniqueRespldTable shall be set to “true].

r to open a
any BASE-
s available,

Only DIAG-
IONAL-OR-
gical link on

AL-GROUP
or multiple
his or these

he possibly
COMPLEX-
COMPLEX-

M named

anner. The

fandardized

DRT-NAME
the correct

hall be set

Actcess Kevs far everv received resnonse. The CPIUSAGE of this communication narameter.
7J 7J Ll L

to APPLICATION.

The PARAM-CLASS of the COMPLEX-COMPARAM and all contained COMPARAMSs sha
UNIQUE_ID.

Il be set to

To enable functional addressing in the D-PDU API, the defined communication parameter CP_AddressMode
shall be set to functional addressing on the FUNCTIONAL-GROUP level and to physical addressing on any
lower layer. See Figure 151 — Functional addressing setup of ODX data.
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PROTOCOL COMPARAM-SPEC
\ / COMPARAM CP_CanFuncReqld "$7DF"
COMPLEX-COM-PARAM CP_UniqueRespldTable
T COMPARAM ...

FUNCTIONAL-GROUP COMPARAM CP_CanRespUSDTId "$§7E8"
COMPARAM-REF "$7D1" | COMPARAM CP_CanRespUUDTId "$5E8"
COMPARAM-REF / COMPARAM CP_CanRegPhysid "$7E0"

COMPLEX-VALUE COMPARAM ...
SIMPLE-VALUE "$§7B2" |"$7B4" COMPARAM CP_ECULayerShortName "None"
SIMPLE-VALUE "$5B2" | "$5B4"
SIMPLEMALLIE "S7ED" "eZEA" /
SIMPLE-VALUE "A or B" EGE

DIAG-SERYICE "FUNC_SAMPLE"
ADDRESSING = FUNCTIONAL

REQUE$T
POS-REEPOMNSE A
POS-REFPONSE B
NEG-RESPONSE A /

- | One "column” for
*- | every possibly
respanding

physlcal ECU

BASE-VARIANT A / BASE-VARIANT B BASE-VARIANT C
COMPARAM-REF / DIAG-SERVICE "FUNC_SAMPLE"
COMPLEX-VALUE ADDRESSING = FUNCTIONAL
SIMPLE-VALUE "$7B2" POS-RESPONSE B'
SIMPLE-VALUE "$5B2" NEG-RESPONSE A’

SIMPLE-VALUE "$7ET7"
SIMPLE-VALUE "A"

DIAG-SERYICE "FUNC_SAMPLE"
ADDRESSING = FUNCTIONAL

POS-REEPONSE A’
NEG-REBPONSE A

ECU-GROUP

Figure 151 — Functional addressing setup of ODX data

Overridden|RESPONSE messages are defined on the level of BASE-VARIANTSs in the regular manngr: A
DIAG-SERYICE with the same SHORT-NAME as on the FUNCTIONAL-GROUP layer is introduced. A hew
RESPONSE /s, referenced by this overridden service. For overridden response messages the relevance of
ECU-GROURsIneeds-tobe 9n9|y7nr| lncase mnlﬁplo BASE-VVARIANTSs hnlnnging tothe same ECU-GROUP
are also part of the same FUNCTIONAL-GROUP, consideration of overridden RESPONSE messages of such
BASE-VARIANTS requires a previous BASE-VARIANT identification step.

The overall composition of data structures to set up functional communication scenarios is depicted in
Figure 151, which shows the most complex setup. Easier setups without involvement of ECU-GROUPs or
even without involvement of BASE-VARIANTSs also exist. The shown setup has a FUNCTIONAL-GROUP
holding a CP_UniqueRespldTable with entries for 2 possibly responding ECUs. Three BASE-VARIANTSs
inherit from the FUNCTIONAL-GROUP. BASE-VARIANT A overrides the complex communication parameter
value for CP_UniqueRespldTable and also overrides the functional service. BASE-VARIANT B neither
overrides the communication parameter nor the functional service. BASE-VARIANT C overrides the service
only. BASE-VARIANTs A and B reside in an ECU-GROUP. Consequently, only one of the two can actually be
built into any given vehicle.
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7.4.9.4 Sequence of events for functional addressing

7.4.9.41
functional addressing communication scenario is given below.

a) Application opens a logical link on FUNCTIONAL-GROUP level via D-server.

b) Application selects DIAG-SERVICE with ADDRESSING = FUNCTIONAL | FUNCTIONAL-OR-
and executes it.

c) D-server composes the functional request.

-1:2008(E)

A description of a sequence of events for interpreting the ODX data structures correctly in a

PHYSICAL

1)

It sets up a runtime Respld Table, including all the necessary information to map respor
physical source ECUs.
i) It takes the COMPLEX-COMPARAM CP_UniqueRespldTable with the valles as de
FUNCTIONAL-GROUP level.

only within the D-server. It shall not be sent to the D-PDU API.

For every BASE-VARIANT that is not part of an (E€U-GROUP, add the
CP_UniqueRespldTable values to the one created)'in stepi) above. If

CP_ECULayerShortName are duplicated, the entry found on BASE-VARIANT level
priority than the one on FUNCTIONAL-GROUP Jevel. The entries found on BAS
level shall always be added before the ones onxFUNCTIONAL-GROUP level. (With
the D-PDU API can go through the table in the.right order of priorities.)
iii) For every BASE-VARIANT that is part ef\an ECU-GROUP but has been identifie
base variant identification process, vadd the overridden CP_UniqueRespldTa
FUNCTIONAL-GROUP values to theone created in step ii) above. If entries are du
entry found on BASE-VARIANT level has higher priority than the one on FUNCTION

level.

iv) For every BASE-VARIANT"that is part of an ECU-GROUP and has not yet beg
through a base variant identification process, ignore any possibly
CP_UniqueRespldTable values.

v) For every entry\in the resulting runtime Respld Table, add a unique identifier. This i

be returned\by the D-PDU API, if a response was mapped to this entry in the
unambiguously identifies the source of the response message.)
2) It sets up_the expected response table (table with acceptance masks for every possil
response'message) information for every response that can possibly be received.

ses to their

ined on the

IMPORTANT — The communication parameter CP_ECULayerShortName shall be used

overridden
entries of
has higher
E-VARIANT
this setup,

l through a
ble of the
licated, the
L-GROUP

n identified
overridden

Hentifier will
table. (This

le received

i)

Acceptance mask information is set up per communication primitive, but for th

BASE-VARIANT level are combined into one expected response table.

e complete

functional group, i.e. POS- and NEG-RESPONSE data from FUNCTIONAL-GROUP level and

In case a FUNCTIONAL-GROUP has no inheriting BASE-VARIANTS, the possible physical

sources are determined through the CP_UniqueRespldTable communication parameter value.
The expected response table (the acceptance masks) are set up using all POS-RESPONSEs
and NEG-RESPONSEs as listed for the DIAG-SERVICE on the FUNCTIONAL-GROUP level.

iii)
are the union of entries in the CP_UniqueRespldTable and the inheriting BASE-VARI

1)

In case a FUNCTIONAL-GROUP has inheriting BASE-VARIANTS, the possible physical sources

ANTSs.

For every entry in the CP_UniqueRespldTable that does not match an inherited BASE-

VARIANT with respect to the value of CP_UniqueRespldTable, add the POS-RESPONSE

and NEG-RESPONSE acceptance mask data to the expected response table.
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3)

d) D-serv

e) D-PDU
D-serv
protocq

f) D-serv
source
templa

g) D-serv
accept

1)

3)

1)

1)

If the entry in the CP_UniqueRespldTable does match with an inherited BASE-VARIANT
and that BASE-VARIANT does not reside in an ECU-GROUP, add the BASE-VARIANT’s
overridden POS-RESPONSEs and NEG-RESPONSEs to the expected response table for
the DIAG-SERVICE.

If the entry in the CP_UniqueRespldTable does match with an inherited BASE-VARIANT
and that BASE-VARIANT does reside in an ECU-GROUP but the BASE-VARIANT has
been identified through a base variant identification process, follow the guidelines from the
previous case, i.e. add the BASE-VARIANT’s overridden POS-RESPONSEs and NEG-
RESPONSEs to the expected response table for the DIAG-SERVICE.

It yses the functional request address communication parameter(s) to fill the header information.

In
GH
NA

In
VA
be|

V)

V)

br sends out the functional request.

If the entry in the CP_UniqueRespldTable does match with an inherited BASE-VARIANT
and that BASE-VARIANT does reside in an ECU-GROUP but the BASE-VARIANT hag not
yet been identified through a base variant identification process, follow the guidelines from
the first case above, i.e. add the FUNCTIONAL-GROUP's POS-RESPONSE .and NEG-
RESPONSE acceptance mask data to the expected response table.

[Remark: Through this process, multiple identical acceptance masks_could be set up in the
expected response table. The D-server shall ensure uniqueness. In.case multiple equivglent
acceptance masks would have to be added that really represent.different messages (e.qg.
one on the FUNCTIONAL-GROUP level and one on the BASE-VARIANT level), thg D-
server needs to store internally, that a D-PDU API returned acceptance Id points to diffgrent
response message templates dependent on the UNIQUE_ID that has previously Heen
obtained — see below.]

API collects all incoming responses until a timeout occurs. Every response is sent directly tg the
er. This is also true for multi-part responses (e.g. UUDT messages with 1ISO 15765-2 bgsed

Is).

of the response message. It also"takes the returned acceptance id to select the RESPOI
e to decode the response PDUlinto physical data.

br sets the Access Key information for every received response based on the UNIQUE_ID
hnce id returned from the D-PDU API.

case the responséwas matched against a response template as defined on the FUNCTION
ROUP level [cases b) iii) 1) and b) iii) 4)], build the Access Key as follows: <PROTOCOL.SHQ
ME>.<FUNETIONAL-GROUP.SHORT-NAME>.<CP_ECULayerShortName.SIMPLE-VALUE>

case the response was matched against the overridden response template as defined on a BA
RIANT level [cases b) iii) 2) and b) iii) 3)] and the CP_ECULayerShortName parameter value

br matches the unique identifier returned with every response message to identify the physical

NSE

and

AL-
RT-

SE-
has

en’overridden on BASE-VARIANT level, build the Access Key as follows:

<P

ROTOCOL.SHORT-NAME>.<FUNCTIONAL-GROUP.SHORT-

NAME>.>.<CP_ECULayerShortName.SIMPLE-VALUE>

In case the response was matched against the overridden response template as defined on a BASE-
VARIANT level [cases b) iii) 2) and b) iii) 3)] and the CP_ECULayerShortName parameter value has

no

t been overridden on BASE-VARIANT level, build the Access Key as follows:

<PROTOCOL.SHORT-NAME>.<FUNCTIONAL-GROUP.SHORT-NAME>.<BASE-
VARIANT.SHORT-NAME>

h) D-server sends responses to application within one result as soon as the communication primitive was
terminated by the D-PDU API, which requires occurrence of a timeout.

i)  Application interprets result as necessary.

220
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7.4.9.4.2 For the example structure given in Figure 151 , the sequence of events is as described below.
a) Case 1: No BASE-VARIANT identification performed.

In case no BASE-VARIANT identification has been performed yet, the sequence of events is as in
case c)1)i), and the Respld Table setup is as in Table 18.

Table 18 — Respld Table setup for no BASE-VARIANT identification has been performed

(built by fhpRr‘:_sQ'i:\‘j'm t gy | COMPARAM 1 | COMPARAM 2 | COMPARAM 3 | CP_ECULayerShortName
1 0x7B2 0x5B2 OXTE2 “Borp’
2 0x7B4 0x5B4 OX7E4 “C”

For step ¢)2), the acceptance masks are set up from the following responses:

— for physical source “A or B”: POS-RESPONSES A&B, NEG-RESPONSE A;
— for physical source “C”: POS-RESPONSE B, NEG-RESPONSE A.

For case f), the Access-Keys would be set-up as follows:

— forresponses on ResplD 1: use CP_ECULayerShortName;

— for responses on ResplD 2: use BASE-VARIANT C SHORT-NAME.

b) |Case 2: BASE-VARIANT identification performied, identified BASE-VARIANT “A”.

In case BASE-VARIANT “A” has been ‘identified the sequence of events is as in case c)1))i), and the
Respld Table set up is as in Table 19

Table 19 — Respld Table setup for BASE-VARIANT identification - BASE-VARIANT ‘|A”

Resp Id . COMPARAM1 | COMPARAM 2 | COMPARAM 3 | CP_ECULayerShortName
(bullt by the D-server at runtime)
1 0x7B2 0x5B2 OX7E7 “A’
2 0x7B4 0x5B4 OX7E4 “C”

For stép-c)2), the acceptance masks are set up from the following responses:

-4 for physical source “A”: POS-RESPONSE A, NEG-RESPONSE A,;

— for physical source “C”: POS-RESPONSE B, NEG-RESPONSE A.
For case f), the Access-Keys would be set-up as follows:

— for responses on ResplD 1: use CP_ECULayerShortName;

— for responses on ResplD 2: use BASE-VARIANT C SHORT-NAME.

c) Case 3: BASE-VARIANT identification performed, identified BASE-VARIANT B.
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In case BASE-VARIANT B has been identified the sequence of events is as in case c)1)i), and the Respld
Table set up is as in Table 20.

Table 20 — Respld Table setup for BASE-VARIANT identification - BASE-VARIANT B

(built by the

Resp Id

COMPARAM 1 COMPARAM 2 | COMPARAM 3

D-server at runtime)

CP_ECULayerShortName

1 0x7B2 0x5B2 Ox7E2 “AorB™

2 0x7B4 0x5B4 0x7E4 “C”

a “AorB”

emains in the CP_ECULayerShortName COMPARAM.

For step

for

for
For cag
for

IMPOR

for

¢)2), the acceptance masks are set up from the following responses:

physical source “B”: POS-RESPONSEs A&B, NEG-RESPONSE A;

physical source “C”; POS-RESPONSE B, NEG-RESPONSE A.

e f), the Access-Keys would be set-up as follows:

responses on ResplID 1: use BASE-VARIANT B SHORT-NAME;

TANT — The “A or B” setting for CP_ECULayerShortName is ignored in this case.

responses on ResplD 2: use BASE-VARIANT C SHORT-NAME.

7.49.5 ODX examples

In the follow

A COMPAR

NOTE This is a reduced view: these aresnot complete communication parameter specifications for the protocol gi

ing, an ODX example is given that reflects:the structure in Figure 151.

AM-SUBSET and corresponding COMPARAM-SPEC are defined as shown below.

<ODX xmlns:xpi="http://www.w3.0rg/2001/XMLSchema-instance" xsi:noNamespaceSchemalocation="odx.xsd" MODEL-

VERSION="2.2

<COMPARAM-BUBSET ID="CP_SUBS_14361"

0">
CATEGORY="TRANSPORT">

<SHORT-NRME>CPS_UDS_on_CAN<7SHORT-NAME>

ven.

<COMPARAMS>
<COMPARAM ID="CP_1429%" PARAM-CLASS="UNIQUE_ID" CPTYPE="STANDARD" DISPLAY-LEVEL="1" CPUSAGE="ECU-COMM">
<SHORT-NAME>CGPyCanFuncReqId</SHORT-NAME>
<PHYBICAL-REFAULT-VALUE>2015</PHYSICAL-DEFAULT-VALUE>
<DATR-OBJECT-PROP-REF ID-REF="DOP_11482"/>
</COMPARAM>
</COMPARAMS>

<COMPLEX-COMPARAMS>

<COMPLEX-COMPARAM ID="CCP_11381"

PARAM-CLASS="UNIQUE_ID" CPTYPE="STANDARD" DISPLAY-LEVEL="1"

CPUSAGE="ECU-COMM" ALLOW-MULTIPLE-VALUES="true">

<SHORT-NAME>CP_UniqueRespIdTable</SHORT-NAME>

<COMPARAM ID="CP_11401"

PARAM-CLASS="UNIQUE_ID" CPTYPE="STANDARD" DISPLAY-LEVEL="1"

<SHORT-NAME>CP_CanPhysRegFormat</SHORT-NAME>

<PHYSICAL-DEFAULT-VALUE>4</PHYSICAL-DEFAULT-VALUE>

<DATA-OBJECT-PROP-REF ID-REF="DOP_11441"/>

</COMPARAM>

<COMPARAM ID="CP_11461"

PARAM-CLASS="UNIQUE_ID" CPTYPE="STANDARD" DISPLAY-LEVEL="1"

<SHORT-NAME>CP_CanPhysReqgId</SHORT-NAME>

222

CPUSAGE="ECU-COMM" >

CPUSAGE="ECU-COMM" >
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<PHYSICAL-DEFAULT-VALUE>2016</PHYSICAL-DEFAULT-VALUE>
<DATA-OBJECT-PROP-REF ID-REF="DOP_11482"/>
</COMPARAM>
<COMPARAM ID="CP_11531" PARAM-CLASS="UNIQUE_ID" CPTYPE="STANDARD" DISPLAY-LEVEL="1" CPUSAGE="ECU-COMM">
<SHORT-NAME>CP_CanPhysRegExtAddr</SHORT-NAME>
<PHYSICAL-DEFAULT-VALUE>0</PHYSICAL-DEFAULT-VALUE>
<DATA-OBJECT-PROP-REF ID-REF="DOP_11441"/>
</COMPARAM>
<COMPARAM ID="CP_11551" PARAM-CLASS="UNIQUE_ID" CPTYPE="STANDARD" DISPLAY-LEVEL="1" CPUSAGE="ECU-COMM">
<SHORT-NAME>CP_CanRespUSDTFormat</SHORT-NAME>
<PHYSICAL-DEFAULT-VALUE>4</PHYSICAL-DEFAULT-VALUE>

<DATA-OBJECT-PROP-REF ID-REF="DOP_11441"/>
</COMPARAM>
<COMPARAM ID="CP_11571" PARAM-CLASS="UNIQUE_ID" CPTYPE="STANDARD" DISPLAY-LEVEL="1" CPUSAGE="ECU-COMM">
<SHORT-NAME>CP_CanRespUSDTId</SHORT-NAME>
<PHYSICAL-DEFAULT-VALUE>2024</PHYSICAL-DEFAULT-VALUE>
<DATA-OBJECT-PROP-REF ID-REF="DOP_11482"/>
</COMPARAM>
<COMPARAM ID="CP_11581" PARAM-CLASS="UNIQUE_ID" CPTYPE="STANDARD" DISPLAY~LEVEL="1" CPUSAGE="ECU-COMM">
<SHORT-NAME>CP_CanRespUSDTExtAddr</SHORT-NAME>
<PHYSICAL-DEFAULT-VALUE>0</PHYSICAL-DEFAULT-VALUE>
<DATA-OBJECT-PROP-REF ID-REF="DOP_11441"/>
</COMPARAM>
<COMPARAM ID="CP_11591" PARAM-CLASS="UNIQUE_ID" CPTYPE="STANDARD" DISPLAY-LEVEL="1" CPUSAGE="ECUY-COMM">
<SHORT-NAME>CP_CanRespUUDTFormat</SHORT-NAME>
<PHYSICAL-DEFAULT-VALUE>0</PHYSICAL-DEFAULT-VALUE>
<DATA-OBJECT-PROP-REF ID-REF="DOP_11441"/>
</COMPARAM>
<COMPARAM ID="CP_12001" PARAM-CLASS="UNIQUE_ID!“EPTYPE="STANDARD" DISPLAY-LEVEL="1" CPUSAGE="ECUY-COMM">
<SHORT-NAME>CP_CanRespUUDTExtAddr</SHORT-NAME>
<PHYSICAL-DEFAULT-VALUE>0</PHYSICAL-DEFAULT-VALUE>
<DATA-OBJECT-PROP-REF ID-REF="DOP_I441"/>
</COMPARAM>
<COMPARAM ID="CP_12021" PARAM-CLASS="UNIQUE_ID" CPTYPE="STANDARD" DISPLAY-LEVEL="1" CPUSAGE="ECU-COMM">
<SHORT-NAME>CP_CanRespUUDTId< /'SHORT-NAME>
<PHYSICAL-DEFAULT-VALUESM512</PHYSICAL-DEFAULT-VALUE>
<DATA-OBJECT-PROP-REF ID-REF="DOP_11482"/>
</COMPARAM>
<COMPARAM ID="CP_14261" PARAM-CLASS="UNIQUE_ID" CPTYPE="STANDARD" DISPLAY-LEVEL="1" CPUSAGE="APHLICATION">
<SHORT-NAME>CPAECULayerShortName</SHORT-NAME>
<PHYSICAL=DEFAULT-VALUE>"None"</PHYSICAL-DEFAULT-VALUE>
<DATA-OBJECT-PROP-REF ID-REF="DOP_14272 "/>
</COMPARAM>
</COMPLEX-COMPARAM>
/COMPLEX-COMPARAMS >
DATA-OBJECT-PROPS>

<DATA-OBJECT-PROP ID="DOP_11441">
<SHORT-NAME>One_byte_identical</SHORT-NAME>
<COMPU-METHOD>
<CATEGORY>IDENTICAL</CATEGORY>
</COMPU-METHOD>
<DIAG-CODED-TYPE BASE-DATA-TYPE="A_UINT32" xsi:type="STANDARD-LENGTH-TYPE">
<BIT-LENGTH>8</BIT-LENGTH>
</DIAG-CODED-TYPE>
<PHYSICAL-TYPE BASE-DATA-TYPE="A_UINT32"/>
</DATA-OBJECT-PROP>
<DATA-OBJECT-PROP ID="DOP_11482">
<SHORT-NAME>Four_byte_identical</SHORT-NAME>
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<COMPU-METHOD>
<CATEGORY>IDENTICAL</CATEGORY>
</COMPU-METHOD>
<DIAG-CODED-TYPE BASE-DATA-TYPE="A_UINT32" xsi:type="STANDARD-LENGTH-TYPE">
<BIT-LENGTH>32</BIT-LENGTH>
</DIAG-CODED-TYPE>
<PHYSICAL-TYPE BASE-DATA-TYPE="A_UINT32"/>
</DATA-OBJECT-PROP>
<DATA-OBJECT-PROP ID="DOP_14272">
<SHORT-NAME>String</SHORT-NAME>
<COMPU-METHOD>

<CATEGORY>IDENTICAL</CATEGORY>
</COMPU-METHOD>
<DIA[-CODED-TYPE BASE-DATA-TYPE="A_UNICODE2STRING" xsi:type="MIN-MAX-LENGTH-TYPE" TERMINATION="ZEROY>
<MPpX-LENGTH>256</MAX-LENGTH>
<M[N-LENGTH>1</MIN-LENGTH>
</DIRG-CODED-TYPE>
<PHYEICAL-TYPE BASE-DATA-TYPE="A_UNICODE2STRING"/>
</DATA}OBJECT-PROP>
</DATA-OBJECT-PROPS>
</COMPARAM}|-SUBSET>
</ODX>

The CP_UniqueRespldTable complex communication parameter is.defined as specified in the D-PDU |API
specification, with the additional CP_ECULayerShortName communication parameter added at its end.

<ODX xmlns:xpi="http://www.w3.0rg/2001/XMLSchema-instance" xsi:noNamespaceSchemalocation="odx.xsd" MODEL-
VERSION="2.2}0">
<COMPARAM-SPEC ID="CP_13391">
<SHORT-NAME>CP_UDS_on_CAN</SHORT-NAME>
<PRO['-STACKS>
PROT-STACK ID="PS_13392">
<SHORT-NAME>UDS_on_CAN</SHORT-NAME>
<PDU-PROTOCOL-TYPE>ISO_1576543_on_ISO_15765_2</PDU-PROTOCOL-TYPE>
<PHYSICAL-LINK-TYPE>CAN</PHYSICAL-LINK-TYPE>
<COMPARAM-SUBSET-REFS>
<COMPARAM-SUBSETP-REF ID-REF="CP_SUBS_11361" DOCTYPE="COMPARAM-SUBSET" DOCREF="CPS_UDS_on_CAN"/>
</COMPARAM-SUBSETEREFS>
/PROT-STACK>
</PRPT-STACKS>
</COMPARRM-SPEC>
</ODX>

Next, the functional group and the BASE-VARIANTs are defined (in this case within one DIAG-LAYER-
CONTAINER).

<ODX xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" xsi:noNamespaceSchemalocation="odx.xsd" MODEL-
VERSION="2.2.0">
<DIAG-LAYER-CONTAINER ID="DLC_14121">
<SHORT-NAME>DI,_Container</SHORT-NAME>
<FUNCTIONAL-GROUPS>
<FUNCTIONAL-GROUP ID="FG_14122">
<SHORT-NAME>FG</SHORT-NAME>
<DIAG-COMMS>
<DIAG-SERVICE ID="DS_14401" ADDRESSING="FUNCTIONAL">
<SHORT-NAME>FUNC_SAMPLE</SHORT-NAME>
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<REQUEST-REF ID-REF="REQ_14412"/>
<POS-RESPONSE-REFS>
<POS-RESPONSE-REF ID-REF="PR_14581"/>
<POS-RESPONSE-REF ID-REF="PR_15001"/>
</POS-RESPONSE-REFS>
<NEG-RESPONSE-REFS>
<NEG-RESPONSE-REF ID-REF="NR_15031"/>
</NEG-RESPONSE-REFS>
</DIAG-SERVICE>
</DIAG-COMMS>
<REQUESTS>

I1ISO 22901-1:2008(E)

<REQUEST ID="REQ_14412">
<SHORT-NAME>FUNC_REQ</SHORT-NAME>
<PARAMS>
<PARAM xsi:type="CODED-CONST">
<SHORT-NAME>SID</SHORT-NAME>
<CODED-VALUE>34</CODED-VALUE>
<DIAG-CODED-TYPE BASE-DATA-TYPE="A_UINT32"
<BIT-LENGTH>8</BIT-LENGTH>
</DIAG-CODED-TYPE>
</PARAM>
</PARAMS>
</REQUEST>
</REQUESTS>
<POS-RESPONSES>
<POS-RESPONSE ID="PR_14581">
<SHORT-NAME>PR_A</SHORT-NAME>
<PARAMS>
<PARAM xsi:type="CODED-CONSTY>
<SHORT-NAME>SID</SHORT-NAME>
<BYTE-POSITION>0</BYTE-POSITION>
<BIT-POSITION>0</BIT-POSITION>
<CODED-VALUE>98</CODED-VALUE>
<DIAG-COBED-TYPE xsi:type="STANDARD-LENGTH-TYPE"
SBIT-LENGTH>8</BIT-LENGTH>
</DIAG-CODED-TYPE>
</PARAM>
</PERAMS>
</POSSRESPONSE>
<POS=RESPONSE ID="PR_15001">
<SHORT-NAME>PR_B</SHORT-NAME>
<PARAMS>
<PARAM xsi:type="CODED-CONST">
<SHORT-NAME>SID</SHORT-NAME>
<BYTE-POSITION>0</BYTE-POSITION>
<BIT-POSITION>0</BIT-POSITION>

xsi:typesSTANDARD-LENGTH-TYHE" >

BASE-DATA-TYPE="A_UINT32">

<CODED-VALUE>98</CODED-VALUE>
<DIAG-CODED-TYPE xsi:type="STANDARD-LENGTH-TYPE"
<BIT-LENGTH>8</BIT-LENGTH>
</DIAG-CODED-TYPE>
</PARAM>
<PARAM xsi:type="CODED-CONST">
<SHORT-NAME>Value</SHORT-NAME>
<BYTE-POSITION>1</BYTE-POSITION>
<BIT-POSITION>0</BIT-POSITION>
<CODED-VALUE>312</CODED-VALUE>
<DIAG-CODED-TYPE xsi:type="STANDARD-LENGTH-TYPE"
<BIT-LENGTH>16</BIT-LENGTH>
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</DIAG-CODED-TYPE>
</PARAM>

</PARAMS>

</POS-RESPONSE>

</POS-RESPONSES>

<NEG-RESPONSES>

<NEG-RESPONSE ID="NR_15031">

<SHORT-NAME>NR_A</SHORT-NAME>

<PARAMS>

<PARAM xsi:type="CODED-CONST">
<SHORT-NAME>SID</SHORT-NAME>

</PARAMS>
</NEG-RESPONSE>
</NEG-RESPONSES>
<COMPARAM-REFS>
<COMPARAM-REF ID-REF="CP_14291">
<SIMPLE-VALUE>2001</SIMPLE-VALUE>
</COMPARAM-REF>
<COMPARAM-REF ID-REF="CCP_11381">
<COMPLEX-VALUE>

</COMPLEX-VALUE>
<PROT-STACK-SNREF SHORT-NAME="UDS_on_CAN"/>
</COMPARAM-REF>

<BYTE-POSITION>0</BYTE-POSITION>
<BIT-POSITION>0</BIT-POSITION>
<CODED-VALUE>127</CODED-VALUE>
<DIAG-CODED-TYPE xsi:type="STANDARD-LENGTH-TYPE" BASE-DATA-TYPE="A_UINT32">
<BIT-LENGTH>8</BIT-LENGTH>

</DIAG-CODED-TYPE>

</PARAM>

<PARAM xsi:type="VALUE">
<SHORT-NAME>NRC</SHORT-NAME>
<BYTE-POSITION>1</BYTE-POSITION>
<BIT-POSITION>0</BIT-POSITION>
<DOP-SNREF SHORT-NAME="One_byte_identical"/>

</PARAM>

<SIMPLE-VALUE>4</SIMRLE-VALUE>
<SIMPLE-VALUE>2018</SIMPLE-VALUE>
<SIMPLE-VALUESO<Y% SIMPLE-VALUE>
<SIMPLE-VALUE>4</SIMPLE-VALUE>
<SIMPLE#VALVUE>1970</SIMPLE-VALUE>
<SIMPLESVALUE>0</SIMPLE-VALUE>
<SIMPLE-VALUE>0</SIMPLE-VALUE>
<SIMPLE-VALUE>0</SIMPLE-VALUE>
<SIMPLE-VALUE>1458</SIMPLE-VALUE>
<SIMPLE-VALUE>A or B</SIMPLE-VALUE>

<COMPARAM-REF ID-REF="CCP_11381">

<COMPLEX-VALUE>
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<SIMPLE-VALUE>4</SIMPLE-VALUE>
<SIMPLE-VALUE>2020</SIMPLE-VALUE>
<SIMPLE-VALUE>0</SIMPLE-VALUE>
<SIMPLE-VALUE>4</SIMPLE-VALUE>
<SIMPLE-VALUE>1972</SIMPLE-VALUE>
<SIMPLE-VALUE>0</SIMPLE-VALUE>
<SIMPLE-VALUE>0</SIMPLE-VALUE>
<SIMPLE-VALUE>0</SIMPLE-VALUE>
<SIMPLE-VALUE>1460</SIMPLE-VALUE>
<SIMPLE-VALUE>C</SIMPLE-VALUE>
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</COMPLEX-VALUE>
<PROT-STACK-SNREF SHORT-NAME="UDS_on_CAN" />
</COMPARAM-REF>
</COMPARAM-REFS>
</FUNCTIONAL-GROUP>
</FUNCTIONAL-GROUPS>
<BASE-VARIANTS>
<BASE-VARIANT ID="BV_15301">
<SHORT-NAME>A</SHORT-NAME>
<DIAG-COMMS>
<DIAG-SERVICE ID="DS_16011" ADDRESSING="FUNCTIONAL">

<SHORT-NAME>FUNC_SAMPLE</SHORT-NAME>
<POS-RESPONSE-REFS>
<POS-RESPONSE-REF ID-REF="PS_15361"/>
</POS-RESPONSE-REFS>
<NEG-RESPONSE-REFS>
<NEG-RESPONSE-REF ID-REF="NR_15381"/>
</NEG-RESPONSE-REFS>
</DIAG-SERVICE>
</DIAG-COMMS>
<POS-RESPONSES>
<POS-RESPONSE ID="PS_15361">
<SHORT-NAME>PR_A</SHORT-NAME>
<PARAMS>
<PARAM xsi:type="CODED-CONST">
<SHORT-NAME>SID</SHORT-NAME>
<BYTE-POSITION>0</BYTE-POSITION>
<BIT-POSITION>0</BIT-POSITION>
<CODED-VALUE>99</CODED=VALUE>
<DIAG-CODED-TYPE xsi%bype="STANDARD-LENGTH-TYPE" BASE-DATA-TYPE="A_UINT3I2">
<BIT-LENGTH>8</BIT-LENGTH>
</DIAG-CODED-TYPE>
</PARAM>
</PARAMS>
</POS-RESPONSE>
</POS-RESPONSES>
<NEG-RESPONSES>
<NEG-RESPONSE ID="NR_15381">
<SHORT-NAME>NR_A</SHORT-NAME>
{YPARAMS>
<PARAM xsi:type="CODED-CONST">
<SHORT-NAME>SID</SHORT-NAME>
<BYTE-POSITION>0</BYTE-POSITION>
<BIT-POSITION>0</BIT-POSITION>
<CODED-VALUE>127</CODED-VALUE>

<DIAG-CODED-TYPE xsi:type="STANDARD-LENGTH-TYPE" BASE-DATA-TYPE="A_UINT32">

<BIT-LENGTH>8</BIT-LENGTH>
</DIAG-CODED-TYPE>
</PARAM>
</PARAMS>
</NEG-RESPONSE>
</NEG-RESPONSES>
<COMPARAM-REFS>
<COMPARAM-REF ID-REF="CCP_11381">
<COMPLEX-VALUE>
<SIMPLE-VALUE>4</SIMPLE-VALUE>
<SIMPLE-VALUE>2018</SIMPLE-VALUE>
<SIMPLE-VALUE>0</SIMPLE-VALUE>
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<SIMPLE-VALUE>4</SIMPLE-VALUE>
<SIMPLE-VALUE>1970</SIMPLE-VALUE>
<SIMPLE-VALUE>0</SIMPLE-VALUE>
<SIMPLE-VALUE>0</SIMPLE-VALUE>
<SIMPLE-VALUE>0</SIMPLE-VALUE>
<SIMPLE-VALUE>1463</SIMPLE-VALUE>
<SIMPLE-VALUE>A</SIMPLE-VALUE>

</COMPLEX-VALUE>

<PROT-STACK-SNREF SHORT-NAME="UDS_on_CAN"/>

</COMPARAM-REF>
</COMPARAM-REFS>

/BASE-VARIANT>
BASE-VARIANT ID="BV_15481">
<SHORT-NAME>B</SHORT-NAME>
/BASE-VARIANT>
BASE-VARIANT ID="BV_16041">
<SHORT-NAME>C</SHORT-NAME>
<DIAG-COMMS>
<DIAG-SERVICE ID="DS_16061" ADDRESSING="FUNCTIONAL">
<SHORT-NAME>FUNC_SAMPLE</SHORT-NAME>
<POS-RESPONSE-REFS>
<POS-RESPONSE-REF ID-REF="PS_16051"/>
</POS-RESPONSE-REFS>
<NEG-RESPONSE-REFS>
<NEG-RESPONSE-REF ID-REF="NR_16052"/>
</NEG-RESPONSE-REFS>
</DIAG-SERVICE>
</DIAG-COMMS>
<POS-RESPONSES>
<POS-RESPONSE ID="PS_16051">
<SHORT-NAME>PR_B</SHORT-NAME>
<PARAMS>
<PARAM xsi:type="CODED<EONST">
<SHORT-NAME>SID< ASHORT-NAME>
<BYTE-POSITION>0</BYTE-POSITION>
<BIT-POSITTON>0</BIT-POSITION>
<CODED+{VALUE>98</CODED-VALUE>
<DIAG®CODED-TYPE xsi:type="STANDARD-LENGTH-TYPE" BASE-DATA-TYPE="A_UINT32">
<BIT-LENGTH>8</BIT-LENGTH>
<)/ DIAG-CODED-TYPE>
</ PARAM>
<LPARAMS>
</APOS-RESPONSE>
</POS-RESPONSES>
<NEG-RESPONSES>
<NEG-RESPONSE ID="NR_16052">

<SHORT-NAME>NR_A</SHORT-NAME>
<PARAMS>
<PARAM xsi:type="CODED-CONST">
<SHORT-NAME>SID</SHORT-NAME>
<BYTE-POSITION>0</BYTE-POSITION>
<BIT-POSITION>0</BIT-POSITION>
<CODED-VALUE>127</CODED-VALUE>
<DIAG-CODED-TYPE xsi:type="STANDARD-LENGTH-TYPE" BASE-DATA-TYPE="A_UINT32">
<BIT-LENGTH>8</BIT-LENGTH>
</DIAG-CODED-TYPE>
</PARAM>
</PARAMS>
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</NEG-RESPONSE>
</NEG-RESPONSES>
<COMPARAM-REFS>
<COMPARAM-REF ID-REF="CCP_11381">
<COMPLEX-VALUE>
<SIMPLE-VALUE>4</SIMPLE-VALUE>
<SIMPLE-VALUE>2018</SIMPLE-VALUE>
<SIMPLE-VALUE>0</SIMPLE-VALUE>
<SIMPLE-VALUE>4</SIMPLE-VALUE>
<SIMPLE-VALUE>1970</SIMPLE-VALUE>
<SIMPLE-VALUE>0</SIMPLE-VALUE>

</0D

7.5

7.5.

Onsg

<SIMPLE-VALUE>0</SIMPLE-VALUE>
<SIMPLE-VALUE>0</SIMPLE-VALUE>
<SIMPLE-VALUE>1463</SIMPLE-VALUE>
<SIMPLE-VALUE>C</SIMPLE-VALUE>
</COMPLEX-VALUE>
<PROT-STACK-SNREF SHORT-NAME="UDS_on_CAN" />
</COMPARAM-REF>
</COMPARAM-REFS>
</BASE-VARIANT>
</BASE-VARIANTS>
/DIAG-LAYER-CONTAINER>

K>

ODX data model for ECU memory programming

1 Overview

use case of data transfer between -any ECU and any D-server is the programm

rep

neefed for an upload or a download proCedure. In the following the notation “flash” is also use
download. Inside this ODX specification,download and upload are defined in the same way as in |
and|ISO 14230, i.e. download in ODX case means data stream from D-server into ECU, upload

gramming of ECUs, called “ECU memory programming”. ODX offers a possibility to descri

ing/(partial)
be the data
i instead of
50 14229-1
means data

strepm from ECU to D-server. A-diagnostic application can use the information in this subclalise (7.5) to

initi
has
of d
flas
This

NOT

7.5.

te such a flash process. For this purpose it offers the user a list of all available sessions. Af
taken his choice, the selected session can be flashed. All needed information, i.e. flash job, g
ata with ECU or files \containing the actual flash data can be defined within an ODX instanc
N data itself can be'defined there. See ISO 22900-3 specification for details of flash jobs and th
subclause speceifies the object classes used for programming/reprogramming of ECUs.

E The usage scenario in 7.4.8 Variable length parameter is an example for the upload of data.

P ECU-MEM data model description

ter the user
ompatibility
2. Even the
eir handling.

4 Q4 4 .y =
7.5.‘. 1 GUUCLUIT Ul LUUSVILIVI

Figure 152 — UML representation and structure of ECU-MEM illustrates the modelling.
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Drawing: EcuMem

Package: Flash

FLASH
]lDiagLayelﬁtructure;;hDDlTIONALnAUDIENCE

0.1

PHYS-MEM

* waltre [D[1] : 1D
i ” waltrs QID0..1] : siring
I 0.1 atrans» HANDLE[1] | ELEMENT-ID

LAMNGUAGED..1] - language

ECU-MEM

L]

a1 wattra ID[1] : 1D 1 1

_string
N N |0c1|'ansu HAMNDLE[1] : ELEMENT-ID 1.7
| PHYS-SEGUENT

watirs |O[1] - 1D

aattrs QID[0..1] : string
afrans» HANDLE[1] : ELEMENT-ID |
FILLEYTE[0..1] : hexBinary
BLOCK-SIZE[D..1] : unsignedint
START-ADDRESS[1] - hexBinary

«irnpl-paremnT wimpl-parents

MEM ADDRDEF-PHYS-SEGMENT SIZEDEF-PHYS-SEGMENT
END-ADDRESS[1] : hexBinary ISIZE[1] : unsignedint

’ A
1 SIZE;
- 1= minExclusive=0

DATABLOCK FLASHDATA
SESSION watire D7) - 10 wattrn 1D[1] - 1D

waltrs 1D[1) : ID wattrs OID[0..1] : string wattrs QID[0..1] : string

walirs QID0..1] : siring transs HANDLE[1] : ELEMENT-ID wiranss HANDLE[1] : ELEMENT-ID

wtrans» HANDLE[1] - ELEMENT-ID! wattrs TYPE[1) : siring SIZE-LENGTH[D..1] : unsignedint

LOGICAL-BLOCK-INDEX[D..1] : hexBinary ADDRESS-LENGTHID..1] : unsignedint
Figure 152 — UML representation and structure of ECU-MEM
A single EQU-MEM object is a contajnerfor flash data transfer between development, factory and customer. It

includes the
and PHYS-

Typically, a
flash job).
encryption

instance sh

7522 S

MEMs.

description of memory.of-ene or more ECUs, given by SESSIONs, DATABLOCKSs, FLASHDATAs

h ECU-MEM instance can only be used in conjunction with the appropriate single ECU job |(the
For example,<t-is” possible to define manufacturer-specific information like checksum algorithmn or
method. Fonthis reason, an ECU-MEM instance and the flash job that understand the data in|this
buld be exchanged together.

essions

SESSIONSs

are the only logical units that can be chosen for programming. The choice of a session occurs by

SESSION-DESC (see 7.5.3), which references the appropriate SESSION object and the flash job responsible

for program
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ming. Figure 153 — UML representation and structure of SESSION illustrates the modelling.
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CHECKSUM-RESULT

attrs TYPE[1] : SESEIOM-5UB-ELEM-TYPE
contents COMTENT[1]: string

SESSION

wodrlinks

I1ISO 22901-1:2008(E)

attrs 10[1] - ID
atlen OIDY0..1] ; siring

transs HAMDLE[1] | ELEMENT-ID

0.1
L L |

CHECHKSUM

o DATABLOCK
. L. ~Fuattrs 1D[1] - 1T
- sattrs QIDJ0..1] : string
a— {orderedistranss HAMDLE[1] : ELEMENT-ID
wattrs TYPE[1] - sbing
EXPECTED-DENT AdminData:S0G

aattre ID[1): 10
aattre OIOJ0..1] @ string

aranss HAMDLE[1] : ELEMEMNT-ID

waltrs SI[0.1] : siring

AS
whi
and

Figu
threl

b
ESE ™ L
1 attrs OID[0..1]

ILLEYTE[D..1]

OURCE-START-ADDRESS[1] : hexBinary
OMPRESSED-SIZE[D.. 1] : unsignadint
HECKSUM-ALG[D. 1] : siring

transs HANDLE[1): ELEMENT-ID

: Blbring

+ hexBindry

0.1
1=

!
u

=~ i (IHENTAF

terfaces

IDENT-VALUE

attrs TYPE[1] - IDEMT-VALUE-TYFE

contents CONTENT[1] : siring

SOURCE-END-ADDRESS

UNCOMPRESSED-SIZE

content: SONTENT[1) : hexBinary

wcontent: COMTENT]1] @ unsignedint

wEnumMeration:

IDENT-VALUE-TYFE

agnumerations

SESSION-S5UB-ELEM-TYPE

ba LIIMTIZ
|4 BYTEFIELD

B LINT32
%_BYTEFIELD
5_ASCISTRING

& ASCISTRING

Dep

Figure 153 — UML representation and structure of SESSION

SECURITY-METHOD

waltis TYFE[1] : SESSI0ON-SUB-ELEM-TYPE

FW-CHECKSUM

attrs TYPE[1] : SESSI0ON-5UB-ELEM-TYPE

VALIDITY-FOR

waltrs TYPE[1] : BESSION-5UB-ELEM-TYPE

FW-SIGNATURE

SECURITY
1
(XX ] 0.1
1

weonlents COMTENT[1] : siring
0.4 contents CONTEMT[1) : string
0.1 wconfants COMTENT[1] : string
0.1 woontents CONTENTI1]: strind

ESSION object.involves the standard members SHORT-NAME, LONG-NAME, and DESC.
th DATABLOCKS’are programmed within this session. The DATABLOCKS are referenced by 1
are programyned according to the order of the references.

re 154 — Example: ECU-MEM with three sessions shows an example of an ECU-MEM objec
e séssions in this ECU-MEM, e.g. Session1 consists of three datablocks: FlashDriver, Code,
ending on the selected session, different datablocks will be programmed.

waltrs TYPE[1] | SESSION-5UB-ELEM-TYPE

© 1SO 2008 — All rights reserved

t describes
k<odxlink>>

t. There are
and DataA.

231


https://standardsiso.com/api/?name=f9b8761ec37f6a1f8e205bd0f50dbae5

ISO 22901-1:2008(E)

sesiont: SESSION SesionZ: SESSION Sesion3: SESSION

T & F Y » b
Flaghdriver: . _ .
DATRELOCK Code: DATABLOCIK Datad; DATABLOCK, DataB: DATABRECH
Figure 154 — Example: ECU-MEM with three sessions

EXPECTED-IDENTSs hold information regarding the target device. This information_can be used to verify if the
SESSION i compatible to the target device. This means that the current SESSI@N)can only be programmed
into an ECU if all EXPECTED-IDENTs match with the respective idents read from the ECU. The service [and

the respong
the referen
EXPECTEL
result of thg

<EXPECTED-ID
<EXPECTE!
<SHO

<LON]

<DES

</DE
<IDE

</ID
</EXPECT
<EXPECTE!
<SHO
<LON]
<DES

</DE
<IDE

e parameter used to read the identification of the ECU is specified by that object IDENT-DES
ing ECU-MEM-CONNECTOR which IDENT-IF-SNREF specifies'the same SHORT-NAME as
-IDENT. One EXPECTED-IDENT matches if at least one“af its IDENT-VALUESs is equal to|
response parameter.

ENTS>
D-IDENT ID = "F.ECUMEM.MEM.SESSION.EXPIDENTO1l.ID">
RT-NAME>HARDWARE</SHORT-NAME>

-NAME>Hardware</LONG-NAME>

>

p>Required hardware version for this calibration data version</p>
EC>

NT-VALUES>

IDENT-VALUE TYPE "A_ASCIISTRING">hw-value 1</IDENT-VALUE>

IDENT-VALUE TYPE "A_ASCIISTRING">hw-value 2</IDENT-VALUE>

ENT-VALUES>
ED-IDENT>
D-IDENT ID = "F.ECUMEM<MEM.SESSION.EXPIDENTO02.ID">
RT-NAME>SOFTWARE2 < ASHORT-NAME>
-NAME>Softwares2< /LONG-NAME>

>

p>Requiréd software version 2 for this calibration version</p>
BC>

NT-VALUES>

C of
the
the

IPENT-VALUE TYPE >3.1</IDENT-VALUE>

"A_ASCIISTRING"

</1D
</EXPECT
</EXPECTED-TI

NOTE

<IDENT-VALUE TYPE "A_ASCIISTRING">3.2</IDENT-VALUE>

ENT-VALUES>
ED-IDENT>
DENTS>

No logical connection exists between the IDENT-VALUEs across the EXPECTED-IDENTSs. Hence, not only

the two combinations (HARDWARE = “hw-value 17, SOFTWARE = “3.1”) and (HARDWARE = “hw-value 2”, SOFTWARE

“3.1") and (HARDWARE = “hw-value 1”, SOFTWARE = “3.2"), too.

232

“3.2") fulfil this EXPECTED-IDENTS description, but the combinations (HARDWARE = “hw-value 2", SOFTWARE =
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Within one session one or more CHECKSUMs may be declared to allow defining of various sets of checksum-
result, address range, and algorithm. A CHECKSUM is used to perform checks within the flash process. This
information can be used by the flash job to calculate the checksum of the flashed data. If checksum
monitoring is performed, the respective algorithm is identified by the name in CHECKSUM-ALG, which may
be needed by a job to calculate the CHECKSUM-RESULT. The address range considered for the checksum
calculation, is specified by SOURCE-START-ADDR and SOURCE-END-ADDR (or UNCOMPRESSED-SIZE).
SOURCE-START-ADDR points to the first byte to be included in the checksum calculation. SOURCE-END-
ADDR denotes the last byte to be included in the checksum calculation. Alternatively, UNCOMPRESSED-
SIZE can be used to calculate the end address of checksum calculation. COMPRESSED-SIZE holds the size
of the compressed SEGMENT/CHECKSUM. The expected result can be found in CHECKSUM-RESULT. A
FILLBYTE is used to fill gaps among the logical segments (SEGMENT) in the flash data for checksum
caldulation of the given address range. Because the checksum calculafion is implemented inside the flash job
instead of the D-server, the user is free to adapt the algorithm to his own requirements.(thg SOURCE-
START-ADDR and SOURCE-END-ADDR shall be specified as unsigned integer values in\the Hexadecimal
formpat (Schema datatype hexBinary), while UNCOMPRESSED-SIZE and COMPRESSED-SIZE shall be
spetified as unsigned integer values in the decimal format (Schema datatype unsignedint).

With SECURITY it is possible to define security specific information (e.g.: checkSum, signature) gf the whole
session. This information can be used by the flash job to check the integrity and the authenticity |of the flash
datg. The member SECURITY-METHOD denotes the chosen security concept. This might be gither single
infofmation about the used method or a reference to an external access_table. FW-SIGNATURE holds the
sigrfature, which shall be sent to the target device (ECU) for verification-ef authenticity. FW-CHECKSUM holds
the checksum (e.g. a CRC32), which shall be sent to the target device for verification of integrity{ VALIDITY-
FOR describes, which ECU belongs to the given signature. Together with SECURITY-METHOD |t is used to
inflyence the behaviour of the flash job. Because the security*method is implemented inside the flash job
instead of the D-server, the user is free to adapt the algorithm+te his own requirements.

<SECPRITYS>

SECURITY>
<SECURITY-METHOD TYPE = "A_ASCIISTRING">method2>1</SECURITY-METHOD>
<FW-SIGNATURE TYPE = "A_ASCIISTRING">00112233</FW-SIGNATURE>
<FW-CHECKSUM TYPE = "A_ASCIISTRING">44556677</FW-CHECKSUM>
<VALIDITY-FOR TYPE = "A_ASCIISTRING">hwid</VALIDITY-FOR>

/SECURITY>

</SELURITYS>

It i§ recommended to use \SECURITY to check the integrity and authenticity of the sourc¢ data and
CHIECKSUM to calculate the ‘checksum of the data flashed to (or stored in) the ECU. It is also repsonable to
use|SECURITY directlyin/DATABLOCKS, because they define the actual flash data.

7.5.2.3 Datablocks

7.5.2.3.1 «General

A SESSION references one or more DATABLOCKS, which describe the logical structure of the| referenced

FL CSLINDNATA DATARLOOCL pu | H laal pu | ' H 1 L FamH | I'b t'
OTTOATA, e a oATADCOTICan—aescrive—a—wnore—cotde—Secton—a—smgre—erementike—one callibration

value; or a flash driver, which shall be loaded into the RAM before the reprogramming routine, can be
executed. See Figure 155 — UML representation and structure of datablock for detailed modelling information.
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Drawing: Datablock DiagComm::AUDIENCE
Package: Flash a1
0.1 FLASHDATA
0.4 Y sodxdinks wafirlID[1] : ID
AdminData:SDG DATABLOCK ~{pattrs OID[0..1] : string
uattre SI[0..1] : string ~Harn D[1] : 1D R “lutrans HANDLE[1] :ELElI\-'IENT-ID
= 4 [|satr» OID[0.1] : string SIZE-LEMGTH[D..1] : unsignedint
utransn HANDLE[1] : ELEMENT-ID IADDRESS-LEMGTH[0..1] : unsignedint
Aatirs TYPE[1] - siring
0.1 LOGICAL-BLOCK-INDEX[0..1] : hexBinary “'1 - . ] e
Q@ " {ordered}
TARGET-ADDR-OFFSET 0.1 : 1
FILTER i
FILTER-START[1] : hexBi
L iR ey SN MEFHOD
wimpl-parents limpl-parents Hlmpl—parantﬁ}‘ wimpl-parents
5 ‘ ol

POS-OFFSET

FOSITIVE-OFFSHT[T] -

hexBinary

MEGATIVE-OFFSET[1] : hexBinary

MEG-OFFSET

SECURITY

-
| FILTER-SIZE:
minExclusive=0

wintefaces
IDENT-IF K~ e OWN-IDENT
~ T 7 eaurs D[] - 1D
wattrs OID[0..1] : string
wiranss HANDLE[1] : ELEMENT-ID
0.1
cenumerstions L
IDENT-VALUE-TYPE
A UiNTa2 IDENT-VALUE
I4_BYTEFIELI watirs TYPE[1] | IDENT-VALUE-TYPE
Is_ASCISTRING acontenty CONTENT[1] : string

The member TYPE describes the kind of datablock (e.g. “BOOT”, “CODE”, “DATA”, or other values,

Figure 155 — UML representation and structure of datablock

SIZEDEF-FILTER
FILTER-SIZE[1] ! unsignedint

ADDRDEF-FILTER
FILTER-EMD[1] : hexBinary

—
-
(=

SEGMENT

wattrs |D{1] : 1D
4 |eattre QID[0. 1] ; string
{ordered}

wtranss HANDLE[1] - ELEMENTID
SOURCE-START-ADDRESSH] < WexBinary
ICOMPRESSED-SIZE[D..1{*% unsignedint

a.1

1

UNCOMPRESSED-SIZE

SOURCE-END-ADDRESS

lecomntents COMTENT[1] : unsignedint

«contents CONTENT1] : hexBinary

this

TYPE is jugt a classification and any other proprietary TYPE could be used). This value will be used by a

generic programming job to select the method used to unlock or to program the flashdata in this datablock

The member LOGICAL-BLOCK-INDEX can be used as parameter for the service “eraseMemory’

as

described in the following examples, I this case the physical address range of the logical data block is knpwn
by the bootloader of the ECU.

Each DATABLOCK references’to the corresponding FLASHDATA, that contains the actual data described

FILTERs c#

be process
one FILTE
which pas

always be greater than zero. The frrst of the foIIowrng filters deﬂnes an address range gorng from 0x0000 to

n be used, to reduce the flash data from the source. The data inside the source which are
covered by(one of thefilters will be ignored. If no FILTER is defined, the whole file or the content of DATA
d further. Otherwise, the data inside the source is reduced to that part of the data, which fall
range (posrtlve filter, pass f||ter) The D-server will not present an error if no data are avarl

0x1FFF, the second an address range from 0x4000 to Ox5FFF.

The lengths of both intervals are equal 0x2000:

<FILTERS>

<FILTER xsi:

<FILTER-

<FILTER-

</FILTER>

<FILTER xsi:

<FILTER-

234

type = "ADDRDEF-FILTER">
START>0000</FILTER-START>

END>1FFF</FILTER-END>

type = "SIZEDEF-FILTER">

START>4000</FILTER-START>

in 0.

not
will
into
able
shall

© 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=f9b8761ec37f6a1f8e205bd0f50dbae5

I1ISO 22901-1:2008(E)

<FILTER-SIZE>8192</FILTER-SIZE>
</FILTER>
</FILTERS>

Depending on the type of data, a FILTER describes:

— The address range in case of hex formatted data (INTEL-HEX, MOTOROLA-S). Applying of all FILTERs
leads to a sub-set of data with the address information taken over from the source. If the sub-set does not
cover a continuous range of addresses the D-server shall order the ranges according to increasing
addresses, concatenate all adjoining ranges, and report an error if a range overlaps another one.

EXAMPLE 1 Assume that the hex formated file contains three lines in the following order:
(a) address = 0x0104, size = 16, data = 0x04, 0x05, 0x06, 0x07 ... 0x10, Ox11, 0x12, 0x13
(b) address = 0x0114, size = 8, data = 0x14, 0x15, 0x16, 0x17, 0x18, 0x19, Ox1A, 0x1B

(c) address = 0x00FC, size = 8, data = OxFC, 0xFD, OxFE, 0xFF, 0x00, 0x01, 0x02, 0x03

Assume that three FILTERSs are specified:
(A) filter start = 0x0120, filter end = OXFFFF
(B) filter start = 0x0100, filter size = 8

(C) filter start = 0x0110, filter end = 0x0117

In the first step all pieces of data are determined which pass one of the FILTERSs. These are four pieces jn this order:
(1) address = 0x0104, size = 4, data £ 0x04, 0x05, 0x06, 0x07 (line a passing filter B)
(2) address = 0x0110, size = 4,.data = 0x10, 0x11, 0x12, 0x13 (line a passing filter C)
(3) address = 0x0114, size =4, data = 0x14, 0x15, 0x16, 0x17 (line b passing filter C)

(4) address = 0x0100,size = 4, data = 0x00, 0x01, 0x02, 0x03 (line ¢ passing filter B)

Ordering.according to increases addresses results in:

(4)'address = 0x0100, size = 4, data = 0x00, 0x01, 0x02, 0x03

(1) address = 0x0104, size = 4, data = 0x04, 0x05, 0x06, 0x07

(2) address = 0x0110, size = 4, data = 0x10, 0x11, 0x12, 0x13

(3) address = 0x0114, size = 4, data = 0x14, 0x15, 0x16, 0x17

Concatenation of adjoining pieces results in the following two address ranges:

address = 0x0100, size = 8, data = 0x00, 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07 (pieces 4 + 1)

address = 0x0110, size = 8, data = 0x10, Ox11, 0x12, 0x13, 0x14, 0x15, 0x16, Ox17 (pieces 2 + 3)
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The source offset and the length in case of unformatted data (BINARY), where the source can be an

external file or inline code defined by DATA in FLASHDATA (see 7.5.2.4). FILTERSs shall be applied in the
sequence they are defined in ODX. After applying of all FILTERs in this case, we get a single byte stream
without any address information.

EXAMPLE 2 Assume that the binary formatted data contains 256 bytes with the values 0x00 ... OxFF in this order.
Assume that three FILTERSs are specified in this order:

(A) filte
(B) filte

(C) filte

Appling
size = §
size = §
To get

0x20, 0

Each DATA
is compute
represents

defines theftefore a SOURCE-START-ADDR and eithern\SOURCE-END-ADDR or UNCOMPRESSED-SIZH.

The alterna

UNCOMPRESSED,
SOURCE-END-A

r start = 0x100, filter end = OxFFFF

r start = 0x020, filter end = 0x27

F start = 0x010, filter size = 8

the three FILTERSs in the order of specification results in only two pieces, because no data“passing filter 4
, data = 0x20, 0x21, 0x22, 0x23, 0x24, 0x25, 0x26, 0x27 (passing filter B)

, data = 0x10, 0x11, 0x12, 0x13, 0x14, 0x15, 0x16, 0x17 (passing filter C)

he result, all pieces are concatenated to a single byte stream of 16 bytes length:

k21, 0x22, 0x23, 0x24, 0x25, 0x26, 0x27, 0x10, 0x11, 0x12, 0x13, Ox14, 0x15, 0x16, 0x17

BLOCK contains at least one programmable segmeént, which is given explicitly (by SEGMENT3
i (by any flash tool e.g.) from the address infermation in the FLASHDATA source. A segn
a continuous data stream (without gaps) with-a start and an end address. A SEGMENT ol

live value can easily be calculated by.the equations:

FSIZE SOURCE-END-ADDR - SOURCE-START-ADDR + 1

DDR = SOURCE-START-ADDR + UNCOMPRESSED-SIZE - 1

Address ramges of two different(SEGMENTSs shall not overlap. The following is an example for an address

a size defin

<SEGMENTS>
<SEGMENT
<SHO
<LON
<sOu
<SOU!
</SEGMEN
<SEGMENT
<SHO
<LON(
<SOU.
<UNC!
</SEGMEN
</SEGMENTS>

bd SEGMENTS, eachof size 3889 bytes:

D "F.ECUMEM.MEM.SESSION.DATABLOCK.SEGMENTO01.ID">

RT-NAME>SEGMENT1</SHORT-NAME>
C-NAME>Segment 1</LONG-NAME>

RCE-START-ADDRESS>0000</SOURCE-START-ADDRESS>

5) Or
hent
ject

and

RCE=FND_ADDRES QF37] QURCE_END_ADDRESS

T>

ID = "F.ECUMEM.MEM.SESSION.DATABLOCK.SEGMENT02.ID">
RT-NAME>SEGMENT2</SHORT-NAME>

G-NAME>Segment 2</LONG-NAME>
RCE-START-ADDRESS>1000</SOURCE-START-ADDRESS>
OMPRESSED-SIZE>3889</UNCOMPRESSED-SIZE>

T>

In general, the start address inside the ECU, which is passed in the service “requestDownload” in ISO 14229-
1 and ISO 14230 (service 0x34), is equal to the SOURCE-START-ADDR. Within the object TARGET-ADDR-

236
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OFFSET a difference between source address and target address (ECU address) can be specified. This can
be either a POS-OFFSET, if the target address is higher than the source address, or a NEG-OFFSET, if the
target address is lower than the source address. In both cases a positive value shall be entered. After all
segments are determined, TARGET-ADDR-OFFSET is added to (or subtract from) all start and end
addresses of the segments. For all segments inside one DATABLOCK the same address offset is applied.

The UNCOMPRESSED-SIZE can be used e.g. for the calculation of the memory consumption when it is
flashed into the ECU. In general, it is passed to the ECU in the service “requestDownload”.

An encryption or a compression usually affect the number of flash data to be transferred to the ECU. In this
case, the value of COMPRESSED-SIZE contains the actual number of flash data to transfer, while

UN

dec
equ
the

recq
usu
Ins

The)
use
in §
preg
DAT

“dataFormatldentifier” of the service “requestDownload”. If definéd, the value at the SEGMENT sh

othd

Agdin, depending on data type, the interpretation of SEGMENTSs differ, as described below.

a)

COMPRESSED-SIZE describes the number of bytes occupying the memory inside the
'ypting and/or uncompressing of the flash data. If COMPRESSED-SIZE is not specified it iS as§
bl to UNCOMPRESSED-SIZE. The flash job shall transfer this number of bytes in one-or-mul
transfer service, e.g. “transferData” in ISO 14229-1and 1SO 14230 (service 0x36). It

mmended to use unformatted data (BINARY) for compressed and/or encrypted’ flash dat
blly the encryption method and sometimes even the compression method increases the numb
Lich cases, it is impossible to use hex formatted data.

optional element ENCRYPT-COMPRESS-METHOD specifies the encryption and compressig
J for the SEGMENT. In contrast to ENCRYPT-COMPRESS-METHODinside FLASH-DATA,
EGMENT may be specified individually for each SEGMENT and,overrides those in FLA
ent. This way, it is possible to combine e.g. uncompresSed and compressed data
[ABLOCK. The flash job can use the value of ENCRYPT-COMPRESS-METHOD to set thq

rwise the value defined at the FLASHDATA.

In the case of hex formatted data (INTEL-HEX{{MOTOROLA-S), it can be used as afilter in a
interpreted as the start address of the*segment and its size as the uncompressed size. T

segments is determined by their incfeasing start addresses, however, there exist three us
specify SEGMENTSs:

1)
2)

not all address ranges passing the FILTERs shall actually be programmed;

the flash data passing the FILTERs are compressed (only possible if the compresse
actually not longer than the uncompressed data);

3) the order of pfogramming the segments should explicitly specified.

In all cases;~the processing in the D-server is the same. For each SEGMENT, the procedy
followed:

1)/\First, it applies the address information of the SEGMENT (SOURCE-START-ADDR, SOU

ECU after
umed to be
iple calls of
is strongly
@, because
er of bytes.

n algorithm
he element
SHDATA, if
n a single

parameter
all be used,

second step.

Each address range passing the FILTERs ‘s interpreted as one segment. The address of the range is

he order of
5e cases to

bd data are

re below is

RCE-END-

ADDR or UNCOMPRESSED-SIZE) to all address ranges passing the FILTERs similar

to FILTER.

Exactly one address range shall be passed. In addition, it shall contain a byte at the SOURCE-

START-ADDR.

2) Secondly, all passing bytes of this address range are the flash data of this segment and

is the compressed size. If COMPRESSED-SIZE is explicitly specified, its content shall

the number
be equal to

this compressed size. Because UNCOMPRESSED-SIZE is applied in the filtering step, the

compressed size cannot be greater than the uncompressed size.

3)

Third, this data is interpreted as one segment with start address given by SOURCE-START-ADDR,

the uncompressed size given by UNCOMPRESSED-SIZE, and the flash data those number of bytes

are the compressed size.
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If any of the conditions mentioned above is not fulfilled, the D-server shall report an error and immediately

breaks the processing.

EXAMPLE 3 Resume the example for FILTERs above. Two address ranges passing the FILTERs:

— address = 0x0100, size = 8, data = 0x00, 0x01, 0x02, ... 0x07

— address = 0x0110, size = 8, data = 0x10, 0x11, 0x12, ... 0x17

Table 21 — Example for SEGMENT processing of hex formatted data gives some corresponding

examples.
Table 21 — Example for SEGMENT processing of hex formatted data
SEGMENT specification Result
SOURCE-START-ADDR = 0x0102 bytes passing filter: addresses 0x0102 ... 0x0105

UNC

option

PRESSED-SIZE = 4

ly:
COMPRESSED-SIZE =4

start address = 0x0102,
compressed size = 4,
uncompressed size = 4,

flash data = 0x02, 0x03, 0x04, 0x05%

SOou
UNC

-START-ADDR = 0x0102
PRESSED-SIZE = 14
optionally:

COMPRESSED-SIZE = 6

bytes passing filter: addresses 0x0102 ... 0x0107
start address = 0x0102,

compressed size = 6,

uncompressed size =14,

flash data = 0x02;,0x03, 0x04, 0x05, 0x06, 0x07

SOUR
UNC

E-START-ADDR = 0x0102
PRESSED-SIZE = 15

bytes passing filter: addresses 0x0102 ... 0x0107 and 0x0110

error, because not exactly one address range are passing the
0x0402... 0x0110

filter

SOuU
UNC

-START-ADDR = 0x00FF
PRESSED-SIZE = 8

bytes passing filter: addresses 0x0100 ... 0x0106

error, because no byte available at source start address OxOFF

SOURLCE-START-ADDR = 0x0102
UNCOMPRESSED-SIZE = 14
COMPRESSED-SIZE = 4

52 B2 5 —F= 2 5—F+ 2

bytes passing filter: addresses 0x0102 ... 0x0107

error, because address range contains 6 bytes, but exactly 4 byteq
expected

are

Before[a segment/can be flashed, the TARGET-ADDR-OFFSET defined in DATABLOCK shall be apy

to all a@ldress-values.

In the

data (see above) form a byte stream of certain length without any address information.

lied

ase of unformatted data (BINARY). the flash data or in the case of available FILTERS the filt¢red

1) It is strongly recommended to explicitly specify SEGMENTs in the case of binary data. If no

SEGMENTS are specified, the reprogramming device shall use the following address information:

i) if one or more FILTERs are defined, assume the corresponding number of segments with
FILTER-START as SOURCE-START-ADDR and FILTER-END as SOURCE-END-ADDR or
FILTER-SIZE as UNCOMPRESSED-SIZE: the order of FILTERs determines the order of

segments;

i) if there is no FILTER in the DATABLOCK, assume a single segment with 00h as start address
and the byte stream length as UNCOMPRESSED-SIZE.
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Each segment, either defined by explicit SEGMENT elements or via the above interpretation,
specifies the address and the number of bytes of the segment. The address is given by SOURCE-
START-ADDR which could be modified by TARGET-ADDR-OFFSET. The length is given by
COMPRESSED-SIZE. If this optional element is not specified, it is either specified by
UNCOMPRESSED-SIZE or the difference between SOURCE-END-ADDR and SOURCE-START-
ADDR (incremented by 1).

All segments shall be processed in the order of specification. They take the number of bytes
(determined by the way described above) out of the byte stream continuously. The D-server shall
report an error, if more bytes are requested than available in the byte stream. It is allowed that bytes
remain in the byte stream.

EXAMPLE 4 Resume the example for FILTERs above. This byte stream of 16 bytes passed the-F|LTERs:

0x20, 0x21, 0x22, 0x23, 0x24, 0x25, 0x26, 0x27, 0x10, 0x11, 0x12, 0x13, 0x14, 0x15, 0x16,"0x17

Table 22 — Example for SEGMENT processing of unformatted data gives someé. corresponding examples.

Table 22 — Example for SEGMENT processing of unformatted data

SEGMENTS specification Result
First SEGMENT: extract 5 bytes from byte stream
SOURCE-START-ADDR = 0x0100 start address = 0x0400;
UNCOMPRESSED-SIZE =5 compressed size«=5,

uncompressed, size = 5,
flash data ='0x20, 0x21, 0x22, 0x23, 0x24

Second SEGMENT: extraet’d bytes from byte stream
SOURCE-START-ADDR = 0x0200 | start address = 0x0200,
UNCOMPRESSED-SIZE =5 compressed size = 5,
COMPRESSED-SIZE =5 uncompressed size = 5,

flash data = 0x25, 0x26, 0x27, 0x10, 0x11
Third SEGMENT: extract 5 bytes from byte stream
SOURCE-STARF-ADDR = 0x0300 | start address = 0x0300,
UNCOMPRESSED-SIZE = 16 compressed size = 5,
COMPRESSED-SIZE =5 uncompressed size = 16,

flash data = 0x12, 0x13, 0x14, 0x15, 0x16

— one byte with value 0x17 is left in the byte stream, which will be
ignored

IMPORTANT — In this example, an explicit specification of SEGMENT is necessary. Otherwise, the
FILTERs would be applied, but all FILTERs require 0xFF10 bytes, but only 0x10 bytes are available.

A DATABLOCK may contain a list of OWN-IDENTSs, which are used for check purposes. For example, a test
device needs the possibility to compare the current software version within the target device (ECU) with the
new software version before reprogramming. The information for this comparison is described within the
object OWN-IDENT, e.g. a particular OWN-IDENT could be a part number, a software version, or a supplier.

<OWN-IDENTS>

<OWN-IDENT ID = "F.ECUMEM.MEM.SESSION.DATABLOCK.OWNIDENT(01l.ID">

<SHORT-NAME>SUPPLIER</SHORT-NAME>
<LONG-NAME>Supplier</LONG-NAME>
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"A_ASCIISTRING">John Doe</IDENT-VALUE>

</OWN-IDENT>

<OWN-IDENT ID =

"F.ECUMEM.MEM. SESSION.DATABLOCK.OWNIDENTO02.ID">

<SHORT-NAME>PARTNUMBER</SHORT-NAME>

<LONG-NAME>Part Number</LONG-NAME>

<IDENT-VALUE TYPE =

"A_BYTEFIELD">1A</IDENT-VALUE>

</OWN-IDENT>

</OWN-IDENTS>

As describ

ed above, SECURITY can be used to define security specific information (e.q. checks

um,

signature).

The service
IDENT-DES
by a SESS
IDENT-IF s
DESC.

Special dat
structured f

A DATABL

reprogrammed in production of aftersales, e.g. datablocks that contain data for certain ECU-modules that

only reprog

All address
OFFSET, 4

(Schema datatype hexBinary). The D-server restricts the size of these unsigned integer values to 32 bit

size values
unsigned in

7.5.2.3.2

The following
the request 1

<ECU-MEM ID=

<SHORT-
<MEM>

<SH

n this case it is applied to a certain DATABLOCK instead of the whole SESSION.

and the response parameter used to read the identification of the ECU are specified by ok
C of the referencing ECU-MEM-CONNECTOR. The SHORT-NAME of the OWN-IDENT spec
ON-DESC is used to find the corresponding IDENT-DESC element (via the SHORT-NAME ¢
Lb-element) to be used for retrieving the parameter value for determining the coefrect SESSI

b groups (SDGS) are used to store OEM-specific data not covered by.-the ODX data model
brm. They are detailed described in 7.1.2.1.

OCK may have AUDIENCE-restrictions since not all kind ,ef<datablocks of an ECU may
fammed in development.

values (FILTER-START, FILTER-END, SOURCE-START-ADDR, SOURCE-END-ADDR, P|
nd NEG-OFFSET) shall be specified as unsigned integer values in the hexadecimal fo

(FILTER-SIZE, UNCOMPRESSED-SIZE, and?€OMPRESSED-SIZE) shall be specified as 3}
teger values in the decimal format (Schema.datatype unsignedint).

Example

extract of two ODX instances of ¢he.categories FLASH and DIAG-LAYER-CONTAINER demonstrates,
hessage of the service RequestDowhload (0x34) of the protocol UDS can be specified:

"EM.EM1">
NAME>EM_1</SHORT-NAME>,

SSIONS>
<SESSION ID="SESSA">
<SHORT#NAME>A</SHORT-NAME>
<DATABLOCK-REFS>
<DATABLOCK-REF ID-REF="EM.EM1.DB.Example"/>
</DATABLOCK-REFS>

ject
fied
f its
ON-

in a

be
are

0S-
mat
. All
P bit

how

ESSTON

</SESSIONS>

<DATABLOCKS>

240

<DATABLOCK ID="EM.EM1.DB.Example" TYPE="DATA">

<SHORT-NAME>Example</SHORT-NAME>

<LONG-NAME>DataBlock Example</LONG-NAME>

<FLASHDATA-REF ID-REF="EM.EM1.FD.Example"/>

<SEGMENTS>

<SEGMENT ID="EM.EM1.DB.Example.SG.Segml">

<SHORT-NAME>Segml</SHORT-NAME>
<SOURCE-START-ADDRESS>3080</SOURCE-START-ADDRESS>
<COMPRESSED-SIZE>1024</COMPRESSED-SIZE>

<UNCOMPRESSED-SIZE>2048</UNCOMPRESSED-SIZE>
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</SEGMENT>
</SEGMENTS>
</DATABLOCK>
</DATABLOCKS>
<FLASHDATAS>
<FLASHDATA ID="EM.EM1.FD.Example" xsi:type="EXTERN-FLASHDATA">
<SHORT-NAME>Example</SHORT-NAME>
<DATAFORMAT SELECTION="BINARY"/>
<ENCRYPT-COMPRESS-METHOD TYPE="A_UINT32">33</ENCRYPT-COMPRESS-METHOD>
<DATAFILE LATEBOUND-DATAFILE="true">*.BIN</DATAFILE>

</FLASHDATA>

</FLASHDATAS>
</MEM>
</ECP-MEM>

<DATR-OBJECT-PROPS>
<DRTA-OBJECT-PROP ID="DOP_4BitLinearFactor8">
SHORT-NAME>DOP_4BitLinearFactor8</SHORT-NAME>
LONG-NAME>4 bit linear factor 8</LONG-NAME>
COMPU-METHOD>
<CATEGORY>LINEAR</CATEGORY>
<COMPU-INTERNAL-TO-PHYS>
<COMPU-SCALES>
<COMPU-SCALE>
<COMPU-RATIONAL-COEFFS>
<COMPU-NUMERATOR>
<V>0</V>
<V>8</V>
</COMPU-NUMERATOR>
<COMPU-DENOMINATOR>
<V>1</V>
</COMPU-DENOMINATOR>
</COMPU-RATIONAL-COEFFS>
</COMPU-SCALE>
</COMPU-SCALES>
</COMPU-INTERNAL-TO-PHYS>
/COMPU-METHOD>
DIAG-CODED-TYPE BASE-DATA-TYPE="A_UINT32" xsi:type="STANDARD-LENGTH-TYPE">
<BIT-LENGTH>4</BIT-LENGTH>
/DIAG-CODED-TYPE>
PHYSICAL-TYPE ,BASE-DATA-TYPE="A_UINT32"/>
</PATA-OBJECT-PROP>
<DRTA-OBJECT-PROP ID="DOP_8BitIdentical">
SHORT-NAME>DOP_8BitIdentical</SHORT-NAME>
LONG-NAME>8 bit identical</LONG-NAME>
COMPU-METHOD>

<CATEGORY>IDENTICAL</CATEGORY>
</COMPU-METHOD>
<DIAG-CODED-TYPE BASE-DATA-TYPE="A_UINT32" xsi:type="STANDARD-LENGTH-TYPE">
<BIT-LENGTH>8</BIT-LENGTH>
</DIAG-CODED-TYPE>
<PHYSICAL-TYPE BASE-DATA-TYPE="A_UINT32"/>
</DATA-OBJECT-PROP>
<DATA-OBJECT-PROP ID="DOP_VarLengthOfMemoryAddress">
<SHORT-NAME>DOP_VarLengthOfMemoryAddress</SHORT-NAME>
<COMPU-METHOD>
<CATEGORY>IDENTICAL</CATEGORY>
</COMPU-METHOD>
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<DIAG-CODED-TYPE BASE-DATA-TYPE="A_UINT32" xsi:type="PARAM-LENGTH-INFO-TYPE">
<LENGTH-KEY-REF ID-REF="REQ_RequestDownload.LengthOfMemoryAddress" />
</DIAG-CODED-TYPE>
<PHYSICAL-TYPE BASE-DATA-TYPE="A_UINT32"/>
</DATA-OBJECT-PROP>
<DATA-OBJECT-PROP ID="DOP_VarLengthOfMemorySize">
<SHORT-NAME>DOP_VarLengthOfMemorySize</SHORT-NAME>
<COMPU-METHOD>
<CATEGORY>IDENTICAL</CATEGORY>
</COMPU-METHOD>
<DIAG-CODED-TYPE BASE-DATA-TYPE="A_UINT32" xsi:type="PARAM-LENGTH-INFO-TYPE">

<LENGTH-KEY-REF ID-REF="REQ_RequestDownload.LengthOfMemorySize"/>

</DIAG-CPDED-TYPE>

<PHYSICAL-TYPE BASE-DATA-TYPE="A_UINT32"/>

</DATA-OBJ
</DATA-OBJEC

<REQUEST ID=
<SHORT-NAM|
<LONG-NAME

FCT-PROP>
'-PROPS>

'REQ_RequestDownload">
E>REQ_RequestDownload</SHORT-NAME>

RequestDownload</LONG-NAME>

<PARAMS>

<PARAM xf1i:type="CODED-CONST" SEMANTIC="SERVICE-ID">

<SHORT|NAME>RequestDownloadRequestServiceId</SHORT-NAME>
<LONG-NAME>RequestDownload Request Service Id</LONG-NAME>
<BYTE-POSITION>0</BYTE-POSITION>
<CODED}VALUE>52</CODED-VALUE>
<DIAG-[LODED-TYPE BASE-DATA-TYPE="A_UINT32" xsi:type="STANDARD-LENGTH-TYPE">
<BIT}LENGTH>8</BIT-LENGTH>
</DIAG}CODED-TYPE>
</PARAM>
<PARAM xpi:type="VALUE">
<SHORT|NAME>dataFormatIdentifier</SHORT-NAME>
<LONG-NAME>dataFormatIdentifier</LONG-NAME>
<BYTE-POSITION>1</BYTE-POSITION>
<DOP-REF ID-REF="DOP_8BitIdentical"/>
</PARAM>
<PARAM x|

E1:type="LENGTH-KEY" ID="REQ_ReéquestDownload.LengthOfMemoryAddress">

<SHORT}NAME>LengthOfMemoryAddress</SHORT-NAME>

<DESC>kp>Multiply with 8, beeause bytes are given, but bits required</p></DESC>

<BYTE-POSITION>2</BYTE-PQSTTION>
<BIT-PPSITION>0</BIT-ROSITION>
<DOP-REF ID-REF="DQR_4BitLinearFactor8"/>
</PARAM>
<PARAM x|

E1: type=LENGTH-KEY" ID="REQ_RequestDownload.LengthOfMemorySize">

<SHORT}NAME>TiengthOfMemorySize</SHORT-NAME>

<DESC>

p>Multiply with 8, because bytes are given, but bits required</p></DESC>

<BYTE-POSITION>2</BYTE-POSITION>
<BIT-POSITION>4</BIT-POSITION>
<DOP-REF ID-REF="DOP_4BitLinearFactor8"/>
</PARAM>
<PARAM xsi:type="VALUE" SEMANTIC="DATA">
<SHORT-NAME>MemoryAddress</SHORT-NAME>
<LONG-NAME>MemoryAddress</LONG-NAME>
<DOP-REF ID-REF="DOP_VarLengthOfMemoryAddress"/>
</PARAM>
<PARAM xsi:type="VALUE" SEMANTIC="DATA">
<SHORT-NAME>MemorySize</SHORT-NAME>

<LONG-NAME>UnCompressedMemorySize</LONG-NAME>
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<DOP-REF ID-REF="DOP_VarLengthOfMemorySize"/>

</PARAM>

</PARAMS>

</REQUEST>

1:2008(E)

The flash job shall read the actual values from the structures DATABLOCK and FLASHDATA and shall assign
them to the corresponding request parameters.

Table 23 — Flash job request parameters lists the parameters of the flash job and gives example values to

eac

h of them. In the following, the encoding of these parameters in a PDU is shown.

Table 23 — Flash job request parameters

Request parameter Element to read Content in example
dataFormatldentifier ENCRYPT-COMPRESS-METHOD 0x21
LergthOfMemorySize SIZE-LENGTH 16
LengthOfMemoryAddress ADDRESS-LENGTH 24.
MenlnoryAddress SOURCE-START-ADDRESS 0x3080
MellnorySize UNCOMPRESSED-SIZE 2048 dec (0x0800)
Any| parameter of type LENGTH-KEY always expects the number of bits as the physical value. Therefore, the

nun
IDE
bec

Bec
Mer
ass

ber of bits is specified in ADDRESS-LENGTH and.SIZE-LENGTH too. It would be an erro
NTICAL compumethod for both LENGTH-KEY parameters to immediately pass the byte Ig
huse the bit length value is expected.

ause the byte position of the parameterMemorySize depends on the actual length of thg

gnment the values to both parameters_LengthOfMemorySize and LengthOfMemoryAddress, t

r to use an
ngth value,

parameter

noryAddress, it is not possible to specify BYTE-POSITION of MemorySize inside the ODX docyiment. After

he D-server

will putomatically insert the values of theyparameters MemoryAddress and MemorySize with the cqrrect length
and|at the correct byte position into the message. The flash job has only to pass the values as an A_UINT32
and|has not to bother about the actual length or position in the message.
The| request message in-Table 24 — Calculated request message example shall be calculated for this
example.
Table 24 — Calculated request message example
9] 1 [2] [3] [41 [5] [6] [71
0434 0x21 0x23 0x00 0x30 0x80 0x08 0x00
@
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7524 Flashdata

FLASHDATA contains the flashdata as inline code (usage of element INTERN-FLASHDATA) or references a
file containing it (usage of element EXTERN-FLASHDATA). In the first case, an object DATA, and in the
second case, an object DATAFILE shall be defined within FLASHDATA. The data defined inline shall be
represented in ASCII characters. See Figure 156 — UML representation and structure of flashdata for detailed
modelling information.

Drawing: Flashdata

Package: Flash

wEnumeraion s
DATAFORMAT-SELECTION
FLASHDATA NTEL-HEX
wattrs [D[1] : 1D MOTOROLA-S
wattrs QI0[0..1] : string . BINARY
atranss HAMDLE[1] : ELEMENT-ID 1 USER-DEFINEE
SIZE-LENGTHI[D..1] - unsignedint 1
ADDRESS-LENGTH[D..1] : unsignedint
DATAFORMAT
Q.1 watire SELECTION[1] : DATAFORMAT-SELECTION
wattre USER-SELECTION[D.. 1] \string

simpl-parents cimphparents | ENCRYPT:COMPRESS-METHOD
0.1 |xattre TYPE[1] : ENCRYPT-COMPRESS-METHOD-TYPE
woontents COMTENT(1] : siring
INTHRN-FLASHDATA EXTERN-ELASHDATA DATAFILE
DATA] - string F wattrs LATEBOUND-DATAFILE[1] : boolean
1 4 [|¢contents CONTENT[1] : string

wenumarations
EMCRYPT-COMPRESS-METHOD-TYPE
4 LIIMT32
i BYTEFIELD

Figure 156 — UML representation and structure of flashdata

Th b DATALCODMAT = Fy) £ s, | - L L N H N P Fy) A I AT A h
€ mempberoDARTAORIVIAT SPeCiies e Tormat i wic aata 1S representea M thecurrent oA T/ Of the

referenced file. The possible values are MOTOROLA-S, INTEL-HEX, BINARY, or USER-DEFINED. USER-
DEFINED is used for non-normative extensions. If and only if USER-DEFINED is specified, the attribute
USER-SELECTION shall specify the actual format as a string value.

EXAMPLE 1 DATA in INTEL-HEX format:

<FLASHDATA ID="F.ECUMEM.MEM.SESSION.FLASHDATAOLl.ID" xsi:type="INTERN-FLASHDATA">
<SHORT-NAME>FLASHDATAO1</SHORT-NAME>
<DATAFORMAT SELECTION="INTEL-HEX"/>
<DATA>
:020000020000FC
:100000003821F64FB80000003800BF193800000052
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:100010003821F64FB80000003821F64FB800000034
:100020003821F64FB80000003880BC81380000004D
:100030003821F64FB80000003821F64FB800000014
:100040003821F64FB800000077006098800000006B
:100050003821F64FB80000003821F64FB8000000F4

</DATA>
</FLASHDATA>

EXAMPLE 2 DATA in MOTOROLA-S format:

<FLABHDATA ID = "F.ECUMEM.MEM.SESSION.FLASHDATAQO2.ID" xsi:type = "INTERN-FLASHDATA">
SHORT-NAME>FLASHDATAQ02</SHORT-NAME>
DATAFORMAT SELECTION = "MOTOROLA-S"/>
DATA>
S0030000FC
S$11301040405060708090A0BOCODOEOF101112132F
S10B01141415161718191A1B23
S10BOOFCFCFDFEFF00010203FC
S9030000FC
/DATA>
</FLASHDATA>

If BINARY is used as a type for the file format, the format of-the referenced file shall be binary. Bach byte of
the file can be sent to the ECU without any transformation

EXAMPLE 3 DATA in BINARY format:

<FLABHDATA ID = "F.ECUMEM.MEM.SESSION.FLASHDATAO3+ID" xsi:type = "INTERN-FLASHDATA">

SHORT-NAME>FLASHDATAQO3</SHORT-NAME>

DATAFORMAT SELECTION = "BINARY"/>

<PATA>
000102030405060708090A0BOCODOEOF101112131415161718191A1B1C1D1ELF
202122232425262728292A2B2C2D2E2F303132333435363738393A3B3C3D3E3F
404142434445464748494A4B4C4AD4AE4AF505152535455565758595A5B5C5D5E5F
606162636465666768696A6B6C6D6E6F707172737475767778797A7B7CTDTETF
808182838485868788898A8B8C8D8E8F909192939495969798999A9BICI9DOEISF
AOA1A2A3A4A5A6ATABA9AAABACADAEAFBOB1B2B3B4B5B6B7B8BIBABBBCBDBEBF
C0C1C2C3C4C5C6Q7C8CICACBCCCDCECFDOD1D2D3D4D5D6D7D8DSDADBDCDDDEDF
EOE1E2E3E4ESE6ETESEIEAEBECEDEEEFFOF1F2F3F4F5F6F7F8F9FAFBFCFDFEFF

/DATA>

</FLRSHDATA>.

Each byte 15 encoded as 2 hexadecimat digits. T here 15 no restriction on the maximum fength. But to avoid
huge lines, line breaks are allowed. Each line shall contain an even number of digits and shall not contain
white spaces between the hexadecimal digits. The D-server shall convert all pairs of hexadecimal digits to a
byte stream at first. This byte stream is processed identical to the content of an external binary file specified
by DATAFILE, e.g. the optional FILTER is applied to this byte stream instead of the content of DATA.

Regardless of the DATAFORMAT, the content of DATA may be normalized. As the examples above show,
each line can be indented. The D-server ignores any leading or trailing spaces and tabs as well as empty lines.

ENCRYPT-COMPRESS-METHOD may describe the parameter “dataFormatldentifier” of the service

“requestDownload” in ISO 14230 and ISO 14229-1(service 0x34). To describe how to interpret the values the
data type is given by the member TYPE. A detailed description of this data types is given in 7.3.6.2.

© 1SO 2008 — All rights reserved 245


https://standardsiso.com/api/?name=f9b8761ec37f6a1f8e205bd0f50dbae5

ISO 22901

-1:2008(E)

Some examples are given below:

<ENCRYPT-COMPRESS-METHOD TYPE="A_UINT32">12</ENCRYPT-COMPRESS-METHOD>

<ENCRYPT-COMPRESS-METHOD TYPE="A_BYTEFIELD">1234</ENCRYPT-COMPRESS-METHOD>

In the case (TYPE="A_BYTEFIELD”), the length of the parameter results from the length of the specified

value.

The

optional

elements SIZE-LENGTH and ADDRESS-LENGTH describe the

parameters

LengthOfMemorySize and LengthOfMemoryAddress, respectively, of the service “requestDownload” in

ISO 14229

The numbe
by some m
the flashda
DATAFILE.
A statically
changed.

Other use ¢
external fla
only this ca
exactly one
file, it shall
breaks the
processing

7525 H
The class R
may be req
defined by
ADDRESS,
involves the
are indeper

1(service 0x34). For details see 7.5.2.3.2.

I of flash data often extends the size necessary to describe the meta data inside the ODX-ihstg
Agnitudes. The XML format is not intended to hold giant data. Therefore, it is possible t0 desd
a alternatively to DATA outside the ODX-F document in an external file which_is reference
Such a flash data file should be statically (early) bound, i.e. LATEBOUND-DATAFILE is set “fg
bound flash data file shall be available as soon as the reference is created and should no

bh data file shall be dynamically (late) bound, i.e. LATEBOUND-DATAFILE is set “true”. In this
5e, wildcard characters “*” and “?” can be contained inside the-filename specified in DATAFIL
file matches at runtime, it is selected automatically. If the D-server found more than one matc
psk the diagnostic application for selecting one of these files> If not any file matches, the D-s¢
processing with an error message. After the filename s automatically or manually selected,
s equal to static bound flash data files.

hysical memory

PHYS-MEM is used to describe the physical memory layout of an ECU. This memory descrig
uired by the flash job to check whether logical SEGMENTSs do exactly fit to the physical segm
PHYS-SEGMENT. For each PHYS-SEGMENT the programming job needs the members STA
END-ADDRESS or SIZE, BLOCKSIZE and FILLBYTE described below. A PHYS-MEM ol
standard members SHORT-NAME, LONG-NAME, and DESC. DATABLOCKSs (described ab
dent from PHYS-MEM.

nce
ribe
1 by
Ise”.
[ be

ases require that the flash data can be changed or created until the flash job is started. Such an

and
E. If
ning
rver
the

tion
ents
RT-
ject
bve)

246

© 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=f9b8761ec37f6a1f8e205bd0f50dbae5

See

I1ISO 22901-1:2008(E)

Figure 157 — UML representation of PHYS-MEM for detailed modelling information.

0.1

PHYS-MEM

cattre 10[1] : 1D
eattrs QID[0..1] - string

FILL
bety

BLQ
the

STA
add
the

EXA

<PHY]

T wiranss HANDLE[1] : ELEMENT-ID
wattrn 10[1] - 1D . 1
wattre OID[0..1] : string
eiranss HAMDLE[1] - ELEMENT-ID 1.7
PHYS-SEGMENT
wattrs [D[1] - 1D

wattre QID[0..1] : string

atranss HANDLE[1] : ELEMENT-ID
FILLBYTE[D..1] - hexBinary
BLOCK-SIZE[D. 1] : unsigned|nt
START-ADDRESS[1] : hexBinary

wlmpl-parents wlmpl-parents

ADDRDEF-PHYS-SEGMENT SIZEDEF-PHYS-SEGMENT
ND-ADDRESS[I] : hexBinary [SIZE[1] : unsignedint

N

SIZE:
minExclusive=0

Figure 157 — UML representation of PHYS-MEM

IBYTE describes the byte for filling empty areas to complete the physical segment, i.e.
veen logical segments in the flash data,if necessary.

CK-SIZE can be used by the flash job to enable parallel programming of memory sub-units
berformance of the flash process.

RT-ADDRESS describes-the first valid address of segment. END-ADDRESS defines th
ress that belongs tothe/current segment. SIZE can be used as alternative to END-ADDRES
size of the segmentin‘bytes.

MPLE Physical memory:

5E-MEM ID =\ "F.ECUMEM.MEM.PHYSMEMO1l.ID">
SHORT.=NAME>PHYSMEMO1</SHORT-NAME>

LONG-NAME>Physical Memory Map of EXU xyz</LONG-NAME>
PHYS-SEGMENTS>

it fills gaps

to increase

last valid
. It defines

v\

<PHYS-SEGMENT ID = "F.ECUMEM.MEM.PHYSMEMO1l.PHYSSEGO1l.ID" xsi:type = "ADDRDEF-PHYS-SEGMENT">
<SHORT-NAME>PHYSSEGO01</SHORT-NAME>
<LONG-NAME>Physical Memory Segment 01</LONG-NAME>
<FILLBYTE>FF</FILLBYTE>
<BLOCK-SIZE>512</BLOCK-SIZE>
<START-ADDRESS>0000</START-ADDRESS>
<END-ADDRESS>FFFF</END-ADDRESS>

</PHYS-SEGMENT>

</PHYS-SEGMENTS>

</PHYS-MEM>
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7.5.3 ECU-MEM-CONNECTOR data model description

ECU-MEM-CONNECTOR is used to connect the ECU-MEM to the DIAG-LAYER. This part of ODX also links
the ECU-MEM-objects with DIAG-COMMS e.g. used to read idents, download or upload the data. It allows an
ECU to be flashed using ODX.

Figure 158 — UML representation and structure of ECU-MEM-CONNECTOR shows the structure of the ECU-
MEM-CONNECTOR:

DiaglayerStructure: ADDITIONAL-AUDIENCE

- ELASK
- | 0.1
[DiagLayerStructure: ECU-VARIANT ECU-MEM
1 ' g
i odxlink vation 1D[1] - 1D
wodxinks " " xattr» OID[D..1] : string
p wirans» HANDLE[1] : ELEMENT-ID
- 0.1 1
Lommon-wrapper, = AdminData:-ADMIN-DATA |
EEeL AL ECU-MEM-CONNECTOR |~ | [EANGUAGEID. 1] language |
B < wodxinks : “all'*g[[‘)gci ”3'| ) 0.1 01
~ wattre L.1] : string - AdminDataSD
utranss HANDLE1] : ELEMENT-ID \r:' InDatz;g0¢
0.1 -
DiagLayerStructure BASE-VARIANT ?
| | 1 , 1 IDENT-DESC,
welement-names * wadxlinks " l |
ALLVARIANT .
«snref-or-spg,
| ' ‘

FLASH-CLASS ’ Py
«attrs 1ID[1] : ID Sefiice:OUT-PARAMAF | | IDENTF wsnfefs
wattrs OID[0..1] : striry SESSION-DESC 4

g
wtrans» HANDLE[1] : ELEMENT-ID it OID_ 1] siring !

) «  |stranss HANDLE[1] : ELEMENT-IC 0.1 0.1 |‘
wodxlinks wattrs DIRECTION[1] : DIRECTISN wsnrefs 1
FARTHMUMBER[D..1] : string |
FRIORITY[0..1] : unsignadin, N OWN-IDENT

wenumerations
DIRECTION wsnrefs
DOWNLOAD x 0.1

UFLOAD
L AdminData:S§DG
wattre SI[0.1] : string 0.1
SESSION

«attrs ID[1] : ID : .
wattrs OID[0..1] : string DiagComm:: AUDIENCE

atranss HANDLE[1JSEMEMENT-ID AUDIENCE

DiiagComm::DIAG-COMM

0.0.1

Figure 158 — UML representation and structure of ECU-MEM-CONNECTOR

At first, an|[ECU-MEM-CONNECTOR object involves the standard members which are described in 7)1.2.
FLASH-CLASSes can be used to group sessions according to certain criteria. A FLASH-CLASS is definegd by
SHORT-NAME, LONGSNAME and DESC. In order to reference a class it also have the ID attribute. Aflink
from a SHSSION-DESC to a FLASH-CLASS defines the membership of the SESSION-DESC in|the
referenced flass:

SESSION-IDESCs are used to store information about sessions and jobs used for download or upload. A
particular SESSION-DESC involves the following members: DIRECTION specifies whether it is a description
of a download or an upload session. In accordance with that it shall be set to “DOWNLAOD” or to “UPLOAD”.
SHORT-NAME, LONG-NAME, DESC and PARTNUMBER describe the SESSION-DESC object. SHORT-
NAME or PARTNUMBER can alternatively be used by tools to allow the selection of concrete sessions for
flashing. SHORT-NAMEs of SESSION-DESCs in all ECU-MEM-CONNECTORSs shall be unique in the scope
of each supported logical link as given by LAYER-REFs and ALL-VARIANTS-REFs. Alternatively or additional
to PARTNUMBER the element OWN-IDENT can be used. The member PRIORITY defines the priority of the
session. If more than one session is selected for programming, sessions with higher priority will be processed
first. The value of PRIORITY may take values greater or equal to 0 (non-negative integers). The highest
priority is indicated by the value of 0, the default value is 100.
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Each SESSION-DESC refers to a SESSION from the ECU-MEM structure via SHORT-NAME. In addition, a
DIAG-COMM object (flash job) in the referenced diagnostic layer is referenced by SESSION-DESC. This

DIAG-COMM is responsible for download or upload of the flash data. The link DIAG-COMM

-SNREF at

SESSION-DESC is optional because not all applications have to use the referenced flash job. The flash logic

can also be part of the application itself. Special data groups (SDGS) are used to store OEM-spec
covered by the ODX data model in a structured form. They are described in 7.1.2.1. SESSION-DE

ific data not
SCs can be

AUDIENCE-restricted, since they might not be released for aftersales or production. Besides this restriction
also the AUDIENCE restrictions at the referenced DATABLOCKs of a SESSION are evaluated i.e. some

DATABLOCKSs will not be programmed within a SESSION if their AUDIENCE does not match
settings.

the current

IDENT-DESCs include information about the read service (DIAG-COMM-SNREF) and responss
(OUT-PARAM-IF) used to read the ECU identification. This service is executed to test the fmats
OWN-IDENTs and the EXPECTED-IDENTSs inside the SESSION-DESC and the referenced.ECU
starfing point for resolving the short-name-path is in case of a DIAG-SERVICE the PARAMS ele
the [RESPONSE of the referenced DIAG-SERVICE. In case of a SINGLE-ECU-JOB it is thg
PARAMS element within the SINGLE-ECU-JOB.

EXRECTED-IDENTSs are used to guarantee the compatibility of the ECU and the idata to be flasheg
sholld reject the flashing if not all EXPECTED-IDENTs match. OWN-IDENTs/can be used by the
detgct whether it is actually necessary to flash a SESSION (inside SESSION-DESC) or DATABL
DATABLOCK) or if the flash data are already inside the ECU. A flashjobcould ignore the flashing
IDENTs match.

N-IDENT usually test the same identification parameters' inside the ECU, the same IDENT-D
J for both idents.

ECL
VAR
VAR
refel

J-MEM-CONNECTOR references an ECU-MEM object and one or more BASE-VARIAN
RIANT objects. The contained SESSION-DESCs are valid for all the ECU-VARIANTSs
RIANTs referenced via LAYER-REF andiall the ECU-VARIANTSs that inherit from the BAS
renced via ALL-VARIANT-REF excluding-the BASE-VARIANT itself.

NOT
the
the
addi

E A LAYER-REF means only the-DIAG-LAYER referenced, so that a reference to a BASE-VARIA|
FCU-MEM applicable on that BASE-VARIANT but not the ECU-VARIANTSs derived from that BASE-VAR
FCU-VARIANTs also use an ALL-VARIANTS-REF to the BASE-VARIANT as well or reference them
tional LAYER-REFs.

SES
SES
refe]

bSION-DESCs andCIDENT-DESCs defined in an ECU-MEM-CONNECTOR may only r
SIONs and idents.of the ECU-MEM referenced by this ECU-MEM-CONNECTOR. The diagng
renced via odxlink:"lt contains services or jobs needed for the entire flash process.
EXA

MPLE For ECU-MEM-CONNECTOR:

<ECU}MEM-CONNECTOR ID = "F.ECUMEMCONO1l.ID">

SHORT-NAME>Connectorl</SHORT-NAME>

parameter
hing of the
-MEM. The
ment within
OUTPUT-

. A flashjob
flashjob to
DCK (inside
if all OWN-

T-DESC is
IDENT and
FSC can be

T or ECU-
and BASE-
E-VARIANT

NT will make
IANT. To add
explicitly via

efer to the
stic layer is

LONG-NAME>Connector 1</TONG-NAME

<FLASH-CLASSS>

<FLASH-CLASS ID = "CLASS-1">

<SHORT-NAME>CLASS_1</SHORT-NAME>

</FLASH-CLASS>
</FLASH-CLASSS>
<SESSION-DESCS>

<SESSION-DESC DIRECTION = "DOWNLOAD">
<SHORT-NAME>SESSION_1</SHORT-NAME>
<PARTNUMBER>1</PARTNUMBER>
<PRIORITY>1</PRIORITY>
<SESSION-SNREF SHORT-NAME = "ECU_MEM_SESSION_1"/>

<DIAG-COMM-SNREF SHORT-NAME = "FlashService"/>
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<FLASH-CLASS-REFS>
<FLASH-CLASS-REF ID-REF = "CLASS-1"/>
</FLASH-CLASS-REFS>
<AUDIENCE
IS-AFTERMARKET = "false"/>
</SESSION-DESC>
</SESSION-DESCS>
<IDENT-DESCS>
<IDENT-DESC>

<DIAG-COMM-SNREF SHORT-NAME = "ReadIdent"/>
<IDENT-IF-SNREF SHORT-NAME = "Identl"/>
OUT-PARAM-IF-SNREF SHORT-NAME = "identValue"/>

</IDENT-DESC>
</IDENT-PESCS>
<ECU-MEM}REF ID-REF = "F.ECUMEMOl.ID" DOCTYPE = "FLASH"/>
<LAYER-REFS>
<LAYER-REF DOCTYPE = "LAYER" DOCREF = "ECUVARIANTO01l" ID-REF = "ECUVARIANTO1l.ID"/>
</LAYER-REFS>
</ECU-MEM-CONNECTOR>

7.5.4 The|programming process as a whole

The whole flash process can be divided into the following steps:

a) select 2 SESSION-DESC in ECU-MEM-CONNECTOR via SHORT-NAME (or part number);
b) read sgssion data from ECU-MEM (it is referenced via SHORT-NAME from SESSION-DESC);

c) check whether flash-ware can be flashed (yes, if alkexpected idents are present); the data to flash §
be conjpatible with the already existing data or cede in the ECU,;

d) load dynamically (late) bound flash data files, if necessary;

e) load the flash job responsible for flashing in the DIAG-LAYER instance (it is referenced via SHQ
NAME [from SESSION-DESC);

f) flash ejpery data block, which belongs to the selected session, according to the defined FILTERs
SEGMENTS.

In step a), p SESSION-DESC is selected. It is an entry point into the flash process and is identified b
SHORT-NAME. In addition, it may have a PARTNUMBER, which shall be unique among all SESSION-DE
in the ODX| databasg.)SHORT-NAME and PARTNUMBER can be alternatively used to select a SESSI
DESC, whi¢h describes the SESSION to be flashed. Only SESSION-DESC visible in the current Logical
shall be selected( In the second step, the appropriate SESSION, referenced via SHORT-NAME from

hall

RT-

and

y its
SCs
ON-
Link

the

selected SESSION-DESC, is read inside the ECU-MEM which is referred to by ECU-MEM-REF of the neg

ting

ECU-MEM-CONNECTTOR.

Step c) then occurs as follows:

— for all EXPECTED-IDENTSs of the selected SESSION, determine the corresponding IDENT-DESC inside
the ECU-MEM-CONNECTOR (see example in Figure 159) to get the DIAG-COMM to be executed in the

current DIAG-LAYER;

— read the value using the service (or job) and the parameter referenced from IDENT-DESC: the referenced
DIAG-COMM is used for reading and the parameter holds the value to be matched; if at least one IDENT-
VALUE defined by the EXPECTED-IDENT object (logical OR) matches the value returned by the DIAG-

COMM, the check of this EXPECTED-IDENT is successful;
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If the check of EXPECTED-IDENTs was successful, the external flash data files shall be checked. If the
filename of a dynamical bound flash data files contains wildcard characters and more than one filename
matches this pattern, the D-server asks the diagnostic application for selecting one of these matching files. If
the external flash data file cannot be loaded, the D-server breaks the executing of the flash process.

If the external flash data file was successfully loaded, the external specified flash job referenced from the
SESSION-DESC is loaded in the next step. This job shall be visible in the current Logical Link, i.e. it shall be
defined there or inherited from the upper layer.

Fing
invd

lly, each DATABLOCK of the SESSION is flashed in the order of its occurrence in the;s
Ives the operations described below.

Check whether flash data already exists in the ECU. Therefore, the presence of\all OWN
checked in the same way as the presence of EXPECTED-IDENTSs was checked.in.step 3). T
of all OWN-IDENTs means that the identical data is already exists in the ECU ¢In-this case, th
system should ask whether it should overwrite the data.

Apply FILTERs to FLASHDATA according to the description in 7.5.2.3-f no FILTER is de
DATABLOCK, the whole INTERN-FLASHDATA or EXTERN-FLASHDATA is used as input
operation.

Apply SEGMENTSs to the output of the previous operation according to the description in
important, that one segment represents a coherent data‘area, because only those can be flg
ECU.

Unlock the ECU to flash all segments of the DATABLOCK.

Write segments to the ECU in the order they are defined in the DATABLOCK or in the order
addresses if no SEGMENTSs are defined (segments have been calculated). This order is ind
the order of flash data in any kind of flashware container. Therefore the flash job referenc
SESSION-DESC is used.

As an example, Figure 159 — ECU-MEM-CONNECTOR as mediator between DIAG-LAYER and
vs an overview of ODX objécts used for flashing. The SESSION-DESC SessDesc1 is selgcted there,

sho
whi
be

IDE
in th

h references the SESSION-Sess1 in the ECU-MEM instance. DATABLOCKS referenced by S
lashed. In this example ‘there is only one DATABLOCK (Block1), which is flashed if all E
NTs defined in the session can be found in the ECU. To check this, the IDENT-DESC objectg
e ECU-MEM-CONNECTOR, contains the selected SESSION-DESC SessDesc1. IdentDesc1

for ¢xample the EXPECTED-IDENT Ident1 of this session. It also references the service Checkld

that
Int
ter

suc
in th

is used for reading of a value. The read value is then compared with the IDENT-VALUESs defin
is exampleyxthere are two values: 17 and 18. If one of them matches the read value, the che
inates_with success. After that, Ident2 is checked in the same manner. Finally, if both ¢
cessfal-all segments of the DATABLOCK Block1 are calculated. Since there are no SEGMELN
is-DATABLOCK, the whole DATA content of Data1 is used as one segment and can be flashe

tep f). This

-IDENTs is
e presence
b diagnostic

fined in the
for the next

1523 ltis

shed to the

Df their start
bpendent of
ed from the

ECU-MEM

bss1 should
XPECTED-
are sought
references
ent1Service
ed in Ident1.
ck of Ident1
hecks were
NTs defined
i all at once.
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7.5

In contrast
into a file.

The following restrictions are required when an upload is to be processed:

Figlire 159 — ECU-MEM-CONNECTOR as mediator between DIAG-LAYER and ECU-MEM

.5 The|upload process as a whole

DATA=
110300003521 F&4FB3000000
J00BF1936C0000052 .

i

Datal: LASHDATA

o therflash process, during the upload process, data are read from the ECU and then are written

no DATABLOCK referenced from the selected SESSION may define any FILTER objects or TARGET-

ADDR-OFFSET;

every DATABLOCK of the session shall reference a separate file (FLASHDATA with specified
DATAFILE) which shall be dynamically (late) bound, i.e. LATEBOUND-DATAFILE is set “true”; before
uploading starts, the file name shall be determined;

at least one SEGMENT object shall be specified in each DATABLOCK referenced by the selected

SESSION;

the definition of idents (OWN- or EXPECTED-IDENT) is ignored by upload.

252

© 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=f9b8761ec37f6a1f8e205bd0f50dbae5

The

d)

I1ISO 22901-1:2008(E)

upload process shall be performed in 4 steps:

select a SESSION-DESC in ECU-MEM-CONNECTOR via short-name (or part number);

read information about the appropriate SESSION object from ECU-MEM (it is referenced via SHORT-

NAME from SESSION-DESC);

load the job responsible for uploading in the DIAG-LAYER instance (it is referenced via SHORT-NAME

from SESSION-DESC);

read each DATABLOCK, which belongs to the selected session using addresses specified by the

In case the data should be stored in a hex format (INTEL-HEX, MOTOROLA-S), the address in
storpd within the destination file. This information complies with the address information~given by

objq

In the case of BINARY, no address information is stored within the destination file.,Thus, the rece
stored in the file in the order of DATABLOCKs and SEGMENTSs in the ODX instance.

7.6

7.6.

To
eler

Thig
resq
asi
Dat
this
and

SEGMENTS, and store it in the file, specified by this DATABLOCK.

cts of each DATABLOCK.

ECU programming usage scenarios (flash)

1 ECU model description

inderstand the handling of the ECU-MEM easier this subclause (7.6) explains the use of th
hents by an exemplary ECU.

ECU model shall dispose of one microcontroller\with four separate memories. The first men
rved for the flash driver (8kByte boot code). The,second memory area contains the program c¢
ve of 120kBytes. The third and the fourth memory area are reserved for data (16kByte DataA g
hB). Altogether there are four physically independent memory segments which could be prog
example Figure 160 — Hardware and software of an exemplary ECU shows two software ve
V02) for each memory segment and.two different versions of ECU hardware.

formation is
SEGMENT

ived data is

e important

hory area is
de and has
nd 16kByte
rammed. In
rsions (V01
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Figure 160 — Hardware and software of an‘exemplary ECU

ECU .
Flashdriver Flashdr er-
o | (BkByte) I Flashdriver-
| [00000h- Yersion 071 Software
01 FFFh] | Yarsion 02
Code-
Code Sngwire Code-
- N (20kByte) | L—"""| \arsion 0 Software
1 [02000h- —— “ersion 02
CPU T
Llatah,
Dratad:
A M| [1BKByte Memary Datai
~ ] [20000h- - Wefory
23FFFh] M Yorsiondl | «ieigin 02
DatabB e
A | CBkByte) | ] i NEE
] [24000h- mory, Memory
27FFFh] ‘v’ersmn& “ersion 02

Because different software versions may not be compatible to:any hardware and also the content of the
memory depends on the software version of the code, all valid combinations shall be arranged in diffgrent
sessions. The differentiation, which SESSION could be uséd with the respective ECU hardware or softwarg, is
done by thg EXPECTED-IDENT elements.

Hata

Table 25 — Example for valid software combinations shows the dependencies between the ECU hardware

and the pogsible software versions.

Table 25 — Example for valid software combinations

Combination Hardware Flashdriver Code DataA DataB
1 Version.J Version 1 Version 1 Version 1 Version 1
2 Version-1 Version 1 Version 1 Version 1 Version 2
3 Version 2 Version 2 Version 2 Version 1 Version 2
4 Version 2 Version 2 Version 2 Version 2 Version 2

The f0ur p bIUIC bUIIIUIIIdlIUI [IS) UI IIaIU allu DUILVVGIU VUIDIUI [IS) bUUIU L)U |||appcu I.U UIIICIUIIL Ilabll OEOOI\/ NS
The elements EXPECTED-IDENT in each SESSION enables the tester to compare the identification values
read form the ECU with the expected values of the available SESSIONs. Only the SESSION with matching
identification parameters (valid flash sessions for the current ECU) shall be possible to be programmed by the

flash tool.

7.6.2 ECU-MEM flash instance description

The complete file can be found in Annex F.
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7.6.3 Flash session #1

The following ECU-MEM instance describes the FLASH instance for an ECU with the properties mentioned
above. The first session is valid for ECUs with hardware version “V01”. All DATABLOCKSs of these SESSIONs

can

be programmed if the ECU hardware is matching.

<SESSION ID="F.ECUMEM.MEM.SESSIONO1l.ID">
<SHORT-NAME>FLASH_ECU_HW1_COMPLETE</SHORT-NAME>
<LONG-NAME>Flash ECU with hardware version 'V01l' complete</LONG-NAME>
<EXPECTED-IDENTS>

<EXPECTED-IDENT ID="F.ECUMEM.MEM.SESSION.EXPIDENTO01.ID">

Insi
MET
auth
exe
and

The
ses

<SHORT-NAME>HARDWARE_VERSION</SHORT-NAME>
<IDENT-VALUES>
<IDENT-VALUE TYPE="A_BYTEFIELD">¥01l</IDENT-VALUE>
</IDENT-VALUES>
</EXPECTED-IDENT>
</EXPECTED-IDENTS>

je the SECURITYS branch a SIGNATURE for the current SESSION-is”defined. With the
[HOD and the SIGNATURE the program tool or the ECU can be enabled to check the consiste]

cution of the flash job. The ECU compares the signature with value calculated internally (e.g. b
flash-functions).

<SECURITYS>
<SECURITY>
<SECURITY-METHOD TYPE="A_ASCIPSTRING">SECMETH_SIG01l</SECURITY-METHOD>
<FW-SIGNATURE TYPE="A_BYTEEIELD">0A5F37</FW-SIGNATURE>
</SECURITY>
</SECURITYS>

DATABLOCK-REFS contain the‘references to the DATABLOCKSs which belong to this ses

<DATABLOCK-REES>
<DATABLOEK-REF ID-REF="F.ECUMEM.MEM.DATABLOCK(O1l.ID" DOCTYPE="FLASH"/>
<PATABLOCK-REF ID-REF="F.ECUMEM.MEM.DATABLOCK(02.ID" DOCTYPE="FLASH"/>
<DATABLOCK-REF ID-REF="F.ECUMEM.MEM.DATABLOCK(03.ID" DOCTYPE="FLASH"/>
<DATABLOCK-REF ID-REF="F.ECUMEM.MEM.DATABLOCK(04.ID" DOCTYPE="FLASH"/>
</ DATABLOCK-REFS>
<{ SESSION>

sion four DATABLOCKS are referenced for programming all four memory segments of the ECU|

SECURITY-
ncy and the

enticity. One possibility is to transmit the signature to the ECU after programming the mefnory during

y public key

sion. In this

7.6.4"Flash session #2

The next SESSION is only for updating the memory area reserved for DataB “V02”. Because the new data
version is running on hardware “V01” only if Code and DataA is “V01” as well, three EXPECTED-IDENT
elements will be needed. A flash tool shall process this SESSION only if all identifications read from the ECU
do match with the values in the EXPECTED-IDENTSs.

<SESSION ID="F.ECUMEM.MEM.SESSIONO2.ID">
<SHORT-NAME>UPDATE_DATAB</SHORT-NAME>
<LONG-NAME>Update DataB segment to version 'V02'</LONG-NAME>
<EXPECTED-IDENTS>
<EXPECTED-IDENT ID="F.ECUMEM.MEM.SESSION.EXPIDENTO02.ID">
<SHORT-NAME>HARDWARE_VERSION</SHORT-NAME>
<IDENT-VALUES>
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<IDENT-VALUE TYPE="A_BYTEFIELD">01l</IDENT-VALUE>
</IDENT-VALUES>
</EXPECTED-IDENT>
<EXPECTED-IDENT ID="F.ECUMEM.MEM.ESSION.EXPIDENTO03.ID">
<SHORT-NAME>CODE_VERSION</SHORT-NAME>
<IDENT-VALUES>
<IDENT-VALUE TYPE="A_BYTEFIELD">01l</IDENT-VALUE>
</IDENT-VALUES>
</EXPECTED-IDENT>
<EXPECTED-IDENT ID="F.ECUMEM.MEM.SESSION.EXPIDENTO04.ID">
<SHORT-NAME>DATAA_VERSION</SHORT-NAME>

The data m
programme

Inside DAT

<IDENT-VALUES>
<IDENT-VALUE TYPE="A_BYTEFIELD">01l</IDENT-VALUE>
</IDENT-VALUES>
</EXPECTED-IDENT>
</EXPECTED-IDENTS>

emory is not secured by a signature. Only a checksum is defined to make\sure the integrity of
d data.

<CHECKSUMS>

<CHECKSUM ID="F.ECUMEM. .MEM.SESSION.CHECKSUMOl.ID">
<SHORT-NAME>CHECKSUM_DATAB_V02</SHORT-NAME>
<FILLBYTE>FF</FILLBYTE>
<SOURCE-START-ADDRESS>024000</SOURCE-START-ADDRESS>
<CHECKSUM-ALG>CHECKALGO_01</CHECKSUM-ALG>
<SOURCE-END-ADDRESS>027FFF</SOURCE-END-ADDRESS>
<CHECKSUM-RESULT TYPE="A_BYTEFIELDY>55B0</CHECKSUM-RESULT>

</CHECKSUM>

</CHECKSUMS>

ABLOCK-REFS of this SESSION the' DATABLOCK for DataB memory is referenced.

<DATABLOCK-REFS>
<DATABLOCK-REF ID-REF=*F.ECUMEM.MEM.DATABLOCK(09.ID" DOCTYPE="FLASH"/>
</DATABLOCK-REFS>
/SESSION>

7.6.5 Fla

The third SESSION-allows an update of the flash driver and the code memory to software version “V02”.
update is independent from the hardware version or other software components of the ECU. A flash tool m
program this SESSION without compare any identifications read from the ECU.

h session #3

the

This
ight

<SESSION ID="F.ECUMEM.MEM.SESSIONO3.ID">

NAME>

<SHORT-NAME>UPDATE_BOOT_AND_CODE_HW1</SHORT-NAME>

<LONG-NAME>Update BOOT and CODE segments on hardware version 'V01l' to software versions 'V02'</LONG-

Each of the flashdriver and code memory segment need also a SECURITY element including the
SIGNATURE. In this example the SIGNATURE is attached to the DATABLOCK for the code memory.

256

<DATABLOCK-REFS>
<DATABLOCK-REF ID-REF="F.ECUMEM.MEM.DATABLOCK(05.ID" DOCTYPE="FLASH"/>
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<DATABLOCK-REF ID-REF="F.ECUMEM.MEM.DATABLOCK06.ID" DOCTYPE="FLASH"/>
</DATABLOCK-REFS>
</SESSION>

7.6.6 Flash session #4

The fourth session updates both data memory areas of an ECU with hardware version “V02” and Code
version “V02”. The elements in this session are similar to the second session.

<SESSION ID="F.ECUMEM.MEM.SESSIONO4.ID">

<SHORT-NAME>UPDATE_DATA_HW2_COMPLETE</SHORT-NAME>
<LONG-NAME>Update DataA and DataB segments on hardware version 'V02' to data vergdons '|V02'
</LONG-NAME>
<EXPECTED-IDENTS>
<EXPECTED-IDENT ID="F.ECUMEM.MEM.SESSION.EXPIDENTO05.ID">
<SHORT-NAME>HARDWARE_VERSION</SHORT-NAME>
<IDENT-VALUES>
<IDENT-VALUE TYPE="A_BYTEFIELD">02</IDENT-VALUE>
</IDENT-VALUES>
</EXPECTED-IDENT>
<EXPECTED-IDENT ID="F.ECUMEM.MEM.SESSION.EXPIDENTO06.ID">
<SHORT-NAME>CODE_VERSION</SHORT-NAME>
<IDENT-VALUES>
<IDENT-VALUE TYPE="A_BYTEFIELD">02</LIDENT-VALUE>
</IDENT-VALUES>
</EXPECTED-IDENT>
</EXPECTED-IDENTS>
<CHECKSUMS>
<CHECKSUM ID="F.ECUMEM.MEM.SESSION.CHECKSUM02.ID">
<SHORT-NAME>CHECKSUM_DATAA V02</SHORT-NAME>
<FILLBYTE>FF</FILLBYTE>
<SOURCE-START-ADDRESS>020000</SOURCE-START-ADDRESS>
<CHECKSUM-ALG>CHEEKALGO_01</CHECKSUM-ALG>
<SOURCE-END-ABRDRESS>023FFF</SOURCE-END-ADDRESS>
<CHECKSUM-RESULT TYPE="A_BYTEFIELD">56A9</CHECKSUM-RESULT>
</CHECKSUM>
<CHECKSUM J{ID="F.ECUMEM.MEM.SESSION.CHECKSUM03.ID">
<SHORT-NAME>CHECKSUM_DATAB_V02</SHORT-NAME>
<FILLBYTE>FF</FILLBYTE>
<SOURCE-START-ADDRESS>024000</SOURCE-START-ADDRESS>
<CHECKSUM-ALG>CHECKALGO_01</CHECKSUM-ALG>
<SOURCE-END-ADDRESS>027FFF</SOURCE-END-ADDRESS>
<CHECKSUM-RESULT TYPE="A_BYTEFIELD">55B0</CHECKSUM-RESULT>
</CHECKSUM>
</CHECKSUMS>

<DATABLOCK-REFS>
<DATABLOCK-REF ID-REF="F.ECUMEM.MEM.DATABLOCK(07.ID" DOCTYPE="FLASH"/>
<DATABLOCK-REF ID-REF="F.ECUMEM.MEM.DATABLOCK(08.ID" DOCTYPE="FLASH"/>
</DATABLOCK-REFS>
</SESSION>
</SESSIONS>
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7.6.7 Finalization

After the SESSIONS all referenced DATABLOCKSs need to be defined inside the DATABLOCKS branch. The
first DATABLOCK references the code for the flash driver version “V01”.

<DATABLOCKS>
<DATABLOCK ID="F.ECUMEM.MEM.DATABLOCKOl.ID" TYPE="CODE">
<SHORT-NAME>BOOT_V01</SHORT-NAME>
<FLASHDATA-REF ID-REF="F.ECUMEM.MEM.FLASHDATAOLl.ID" DOCTYPE="FLASH"/>
<AUDIENCE IS-MANUFACTURING="true" IS-SUPPLIER="true" IS-AFTERSALES="true"
IS-DEVELOPMENT="true" IS-AFTERMARKET="true"/>

</DRTABLOCK>

The second DATABLOCK references the software for the code segment version “V01”.

DATABLOCK ID="F.ECUMEM.MEM.DATABLOCKO2.ID" TYPE="CODE">
<SHORT-NAME>CODE_V01</SHORT-NAME>
<FLASHDATA-REF ID-REF="F.ECUMEM.MEM.FLASHDATA(Q2.ID" DOCTYPE="FLASH"/>
<AUDIENCE IS-MANUFACTURING="true" IS-SUPPLIER="true" IS-AFTERSALES="tru€!
IS-DEVELOPMENT="true" IS-AFTERMARKET="true"/>
/DATABLOCK>

The third apd the fourth DATABLOCK reference the memory for DataA and DataB segments. Because| the
data-sourcq is in binary format, the element SEGMENT shall be usedto inform about the target address. [The
element TARGET-ADDR-OFFSET is optional and represents, the start address offset for programming|this
block on the target. BINARY code does not contain any other address information in contrast to INTEL-HEX or
MOTOROLA-S format.

DATABLOCK ID="F.ECUMEM.MEM.DATABLOCKO3.ID" T¥PE="DATA">
<SHORT-NAME>DATAA_V01</SHORT-NAME>
<FLASHDATA-REF ID-REF="F.ECUMEM.MEM,FLASHDATAO3.ID" DOCTYPE="FLASH"/>
<SEGMENTS>
<SEGMENT ID="F.ECUMEM.MEM.DATABLOCK.SEGMENTO01.ID">
<SHORT-NAME>DATAA_SEGLV01</SHORT-NAME>
<SOURCE-START-APDRESS>00</SOURCE-START-ADDRESS>
<UNCOMPRESSEDR:; STZE>8192</UNCOMPRESSED-SIZE>
</SEGMENT>
</SEGMENTS>
<TARGET-ADDRELORFSET xsi:type="POS-OFFSET">
<POSITZVE=OFFSET>020000</POSITIVE-OFFSET>
</TARGET-ADDR-OFFSET>
<AURLENCE IS-MANUFACTURING="true" IS-SUPPLIER="true" IS-AFTERSALES="true"
IS-DEVELOPMENT="true" IS-AFTERMARKET="true"/>
/DATABLOCK>

AT AR T D= T M E M T MM T DA T AR O KO T — T Y P DA TE
<SHORT-NAME>DATAB_V01</SHORT-NAME>
<FLASHDATA-REF ID-REF="F.ECUMEM.MEM.FLASHDATAO4.ID" DOCTYPE="FLASH"/>
<SEGMENTS>
<SEGMENT ID="F.ECUMEM.MEM.DATABLOCK.SEGMENTO02.ID">
<SHORT-NAME>DATAB_SEG_V01</SHORT-NAME>
<SOURCE-START-ADDRESS>00</SOURCE-START-ADDRESS>
<UNCOMPRESSED-SIZE>8192</UNCOMPRESSED-SIZE>
</SEGMENT>
</SEGMENTS>
<TARGET-ADDR-OFFSET xsi:type="POS-OFFSET">
<POSITIVE-OFFSET>024000</POSITIVE-OFFSET>
</TARGET-ADDR-OFFSET>
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<AUDIENCE IS-MANUFACTURING="true" IS-SUPPLIER="true" IS-AFTERSALES="true"
IS-DEVELOPMENT="true" IS-AFTERMARKET="true"/>

</DATABLOCK>

DATABLOCK five has the same structure as DATABLOCK one and references the flash driver code version

“VOZ”.

<DATABLOCK ID="F.ECUMEM.MEM.DATABLOCKOS5.ID" TYPE="CODE">
<SHORT-NAME>BOOT_V02</SHORT-NAME>
<FLASHDATA-REF ID-REF="F.ECUMEM.MEM.FLASHDATAQS5.ID" DOCTYPE="FLASH"/>

</DATABLOCK>

They sixth DATABLOCK reference the code memory version “V02”. Because this DATABLOCK is ¢nly used in
a SESSION for updating the memory it is not necessary to replace the complete memeory segmerjts. With the
filtefs only the different memory areas will masked from the source and transferred to the BECU. In this
DATABLOCK only the memory beginning form address 0x2000 up to Ox17FFFE- need to be changed. An
addjtional security element is assigned to the DATABLOCK, which includes-the”SIGNATURE for the part of

codge.

<DATABLOCK ID="F.ECUMEM.MEM.DATABLOCKO6.ID" TYPE="CODE">
<SHORT-NAME>CODE_V02</SHORT-NAME>
<FLASHDATA-REF ID-REF="F.ECUMEM.MEM.FLASHDATAQ6.ID" MDOCPYPE="FLASH" />
<FILTERS>
<FILTER xsi:type="ADDRDEF-FILTER">
<FILTER-START>2000</FILTER-START>
<FILTER-END>017FFF</FILTER-END>
</FILTER>
</FILTERS>
<SECURITYS>
<SECURITY>
<SECURITY-METHOD TYPE=S"A_ASCIISTRING">SECMETH_SIG01l</SECURITY-METHOD>
<FW-SIGNATURE TYPE="A_BYTEFIELD">1F62BA</FW-SIGNATURE>
</SECURITY>
</SECURITYS>
<AUDIENCE IS-MANUEACTURING="true" IS-SUPPLIER="true" IS-AFTERSALES="true"
IS=DEVELOPMENT="true" IS-AFTERMARKET="true"/>

</DATABLOCK>

Thel next two DATABLOCKs have the same structure like the other DATABLOCKSs for DataA|and DataB

defipned before:The difference between these DATABLOCKS is the new version (“V02” instead “VO17).

<DATABLOCK ID="F.ECUMEM.MEM.DATABLOCK(07.ID" TYPE="DATA">
<SHORT-NAME>DATAA_V02</SHORT-NAME>

<SEGMENTS>
<SEGMENT ID="F.ECUMEM.MEM.DATABLOCK.SEGMENT03.ID">
<SHORT-NAME>DATAA_SEG_V02</SHORT-NAME>
<SOURCE-START-ADDRESS>00</SOURCE-START-ADDRESS>
<UNCOMPRESSED-SIZE>8192</UNCOMPRESSED-SIZE>
</SEGMENT>
</SEGMENTS>
<TARGET-ADDR-OFFSET xsi:type="POS-OFFSET">
<POSITIVE-OFFSET>020000</POSITIVE-OFFSET>
</TARGET-ADDR-OFFSET>
<AUDIENCE IS-MANUFACTURING="true" IS-SUPPLIER="true" IS-AFTERSALES="true"
IS-DEVELOPMENT="true" IS-AFTERMARKET="true"/>
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</DATABLOCK>

<DATABLOCK ID="F.ECUMEM.MEM.DATABLOCK(08.ID" TYPE="DATA">

<SHORT-NAME>DATAB_V02</SHORT-NAME>
<FLASHDATA-REF ID-REF="F.ECUMEM.MEM.FLASHDATA(O8.ID" DOCTYPE="FLASH"/>
<SEGMENTS>
<SEGMENT ID="F.ECUMEM.MEM.DATABLOCK.SEGMENTO04.ID">
<SHORT-NAME>DATAB_SEG_V02</SHORT-NAME>
<SOURCE-START-ADDRESS>00</SOURCE-START-ADDRESS>
<UNCOMPRESSED-SIZE>8192</UNCOMPRESSED-SIZE>

</SEGMENT>
</SEGMENTS>
<TARGET-ADDR-OFFSET xsi:type="POS-OFFSET">
<POSITIVE-OFFSET>024000</POSITIVE-OFFSET>
</TARGET-ADDR-OFFSET>
<AUDIENCE IS-MANUFACTURING="true" IS-SUPPLIER="true" IS-AFTERSALES="true"
IS-DEVELOPMENT="true" IS-AFTERMARKET="true"/>
/DATABLOCK>
The last DATABLOCK is used by the second SESSION for updating DataB défined above. Because |this
SESSION i also an update, it is not be necessary to exchange the contents of the whole memory segmnient.
The elemeht <SOURCE-START-ADDRESS> is used as pointer in the ,data source and represents|the
beginning qf the data, which need to be changed. The element <POSITIVE-OFFSET> is used as pointér in
the target device memory.
DATABLOCK ID="F.ECUMEM.MEM.DATABLOCKO7.ID" TYPE="DATA">
<SHORT-NAME>DATAA_V02</SHORT-NAME>
<FLASHDATA-REF ID-REF="F.ECUMEM.MEM.FLASHDATAQ7.ID"% DOCTYPE="FLASH"/>
<SEGMENTS>
<SEGMENT ID="F.ECUMEM.MEM.DATABLOCK.SEGMENT03.ID">
<SHORT-NAME>DATAA_SEG_V02</SHORT-NAME>
<SOURCE-START-ADDRESS>00</SOURCE-START-ADDRESS>
<UNCOMPRESSED-SIZE>8192</UNCQMPRESSED-SIZE>
</SEGMENT>
</SEGMENTS>
<TARGET-ADDR-OFFSET xsi:type='POS-OFFSET">
<POSITIVE-OFFSET>020000</POSITIVE-OFFSET>
</TARGET-ADDR-OFFSET>
<AUDIENCE IS-MANUFACTURING="true" IS-SUPPLIER="true" IS-AFTERSALES="true"
IS-DEVEDOPMENT="true" IS-AFTERMARKET="true"/>
/DATABLOCK>
DATABLOCK ID="¥.ECUMEM.MEM.DATABLOCKO08.ID" TYPE="DATA">
<SHORT-NAME>DATAB_V02</SHORT-NAME>
<FLASHDATA-REF ID-REF="F.ECUMEM.MEM.FLASHDATAO8.ID" DOCTYPE="FLASH"/>
£SEGMENTS>
<SEGMENT ID="F.ECUMEM.MEM.DATABLOCK.SEGMENTO04.ID">
<SHORT-NAME>DATAB_SEG_V0Z2</SHORT-NAME>
<SOURCE-START-ADDRESS>00</SOURCE-START-ADDRESS>
<UNCOMPRESSED-SIZE>8192</UNCOMPRESSED-SIZE>
</SEGMENT>
</SEGMENTS>
<TARGET-ADDR-OFFSET xsi:type="POS-OFFSET">
<POSITIVE-OFFSET>024000</POSITIVE-OFFSET>
</TARGET-ADDR-OFFSET>
<AUDIENCE IS-MANUFACTURING="true" IS-SUPPLIER="true" IS-AFTERSALES="true"
IS-DEVELOPMENT="true" IS-AFTERMARKET="true"/>
</DATABLOCK>
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After the DATABLOCKS the FLASHDATAS need to be defined. As described before the source format for
data memory is BINARY. The code area and the flash driver should be INTEL-HEX format in this example.

The first FLASHDATA block contains the memory for the flash driver - version “V01”:

<FLASHDATAS>
<FLASHDATA ID="F.ECUMEM.MEM.FLASHDATAQl.ID" xsi:type="INTERN-FLASHDATA">
<SHORT-NAME>FLASHDATA_BOOT_V01</SHORT-NAME>
<DATAFORMAT SELECTION="INTEL-HEX"/>
<DATA>
:020000020000FC

:100000003821F64FB80000003800BF193800000052
:100010003821F64FB80000003821F64FB800000034

</DATA>
</FLASHDATA>

Thelsecond FLASHDATA block contains the memory for the code - version “¥01”

<FLASHDATA ID="F.ECUMEM.MEM.FLASHDATAQ2.ID" xsi:type="INTERN-FLASHDATA">
<SHORT-NAME>FLASHDATA_CODE_V01</SHORT-NAME>
<DATAFORMAT SELECTION="INTEL-HEX"/>
<DATA>
:020000020000FC
:100000003821F64FB80000003800BF193800000052
:100010003821F64FB80000003821F64FB800000034

</DATA>

</FLASHDATA>

Thel third block contains the data for DataA’in BINARY format - version “V01”. Because the binary data can be
encfypted in the source (i.e. for engine control modules) an additional element ENCRYPT-COMPRESS-
METHOD is necessary for the encryption in the flash tool or ECU:

<FLASHDATA ID="F.EQUMEM.MEM.FLASHDATA(Q3.ID" xsi:type="INTERN-FLASHDATA">
<SHORT-NAME>FLASHDATA_DATAA_V01</SHORT-NAME>
<DATAFORMAT. SELECTION="BINARY" />
<ENCRYPT=COMPRESS-METHOD TYPE="A_BYTEFIELD">4A</ENCRYPT-COMPRESS-METHOD>
<DATA>
1%0300003821F64FB80000003800BF193800000052
113010003821F64FB80000003821F64FB800000034
113020003821F64FB80000003880BC81380000004D

</DATA>

FLASHDAT

The fourth block looks similar to block three and contains the data for the DataB segment - version “V01”.

<FLASHDATA ID="F.ECUMEM.MEM.FLASHDATAQ4.ID" xsi:type="INTERN-FLASHDATA">
<SHORT-NAME>FLASHDATA_DATAB_V01</SHORT-NAME>
<DATAFORMAT SELECTION="BINARY"/>
<ENCRYPT-COMPRESS-METHOD TYPE="A_BYTEFIELD">4A</ENCRYPT-COMPRESS-METHOD>
<DATA>
110300003821F64FB80000003800BF193800000052
113010003821F64FB80000003821F64FB800000034
113020003821F64FB80000003880BC81380000004D
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</DATA>
</FLASHDATA>

It is not necessary to include the whole data and code inside the FLASHDATA elements. External source files
can be referenced by the filename. This is done for the FLASHDATA at version “V02”.

<FLASHDATA ID="F.ECUMEM.MEM.FLASHDATAO5.ID" xsi:type="EXTERN-FLASHDATA">
<SHORT-NAME>FLASHDATA_BOOT_V02</SHORT-NAME>
<DATAFORMAT SELECTION="INTEL-HEX"/>

<DATAFILE LATEBOUND-DATAFILE="true">FLASHDATA_0l.hex</DATAFILE>
/FLASHDATA>
FLASHDATA ID="F.ECUMEM.MEM.FLASHDATAQ6.ID" xsi:type="EXTERN-FLASHDATA">
<SHORT-NAME>FLASHDATA_CODE_V02</SHORT-NAME>
<DATAFORMAT SELECTION="INTEL-HEX"/>
<DATAFILE LATEBOUND-DATAFILE="true">FLASHDATA_02.hex</DATAFILE>
/FLASHDATA>
FLASHDATA ID="F.ECUMEM.MEM.FLASHDATAQO7.ID" xsi:type="EXTERN-FLASHDATA">
<SHORT-NAME>FLASHDATA_DATAA_V02</SHORT-NAME>
<DATAFORMAT SELECTION="BINARY"/>
<ENCRYPT-COMPRESS-METHOD TYPE="A_BYTEFIELD">4A</ENCRYPT-COMPRESS-METHOD>
<DATAFILE LATEBOUND-DATAFILE="true">FLASHDATA_03.bin</DATAFILE>
/FLASHDATA>
FLASHDATA ID="F.ECUMEM.MEM.FLASHDATA(O8.ID" xsi:type="EXTERN-EMASHDATA">
<SHORT-NAME>FLASHDATA_DATAB_V02</SHORT-NAME>
<DATAFORMAT SELECTION="BINARY"/>
<ENCRYPT-COMPRESS-METHOD TYPE="A_BYTEFIELD">4A</ENCRYPT-COMPRESS-METHOD>
<DATAFILE LATEBOUND-DATAFILE="true">FLASHDATA _Q%ybin</DATAFILE>
/FLASHDATA>
</FLASHDATAS>

</MEM>

To advertisg the physical memory segmehts‘to a programming tool the PHYS-MEM element could be uged.
All four memory segments of the ECU need to be defined here as shown in Figure 160.

<PHYS-MEM ID="F.ECUMEM.PHYSMEMOl=ID!>
<SHORT-NAME>A</SHORT-NAME#
<PHYF-SEGMENTS>

Physical mg¢mory segment for the flash driver (0x00000 - 0x01FFF):

<PHYE-SEGMENT ID="F.ECUMEM.PHYSMEM.PHYSSEGO01l.ID" xsi:type="ADDRDEF-PHYS-SEGMENT">

SHORT-NAME>BOOT_SEGMENT</SHORT-NAME>

FILLBYTESFF</FILLBYTE
<BLOCK-SIZE>1024</BLOCK-SIZE>
<START-ADDRESS>00</START-ADDRESS>
<END-ADDRESS>1FFF</END-ADDRESS>

</PHYS-SEGMENT>

Physical memory segment for the code (0x02000 - Ox1FFFF):

<PHYS-SEGMENT ID="F.ECUMEM.PHYSMEM.PHYSSEG02.ID" xsi:type="ADDRDEF-PHYS-SEGMENT">
<SHORT-NAME>CODE_SEGMENT</ SHORT-NAME>
<FILLBYTE>FF</FILLBYTE>
<BLOCK-SIZE>1024</BLOCK-SIZE>
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<START-ADDRESS>2000</START-ADDRESS>
<END-ADDRESS>01FFFF</END-ADDRESS>
</PHYS-SEGMENT>

Physical memory segment for DataA (0x20000 - 0x23FFF):

Phy

</PH|
</EC

An
abo)

<ECU|

The
high

<PHYS-SEGMENT ID="F.ECUMEM.PHYSMEM.PHYSSEG03.ID" xsi:type="SIZEDEF-PHYS-SEGMENT">
<SHORT-NAME>DATAA_SEGMENT</SHORT-NAME>
<FILLBYTE>00</FILLBYTE>
<BLOCK-SIZE>512</BLOCK-SIZE>

<START-ADDRESS>020000</START-ADDRESS>
<SIZE>8192</SIZE>
</PHYS-SEGMENT>

sical memory segment for the DataB (0x24000 - 0x27FFF):

<PHYS-SEGMENT ID="F.ECUMEM.PHYSMEM.PHYSSEG04.ID" xsi:type="SIZEDEF-PHYS-SEGMENT">
<SHORT-NAME>DATAB_SEGMENT</SHORT-NAME>
<FILLBYTE>00</FILLBYTE>
<BLOCK-SIZE>512</BLOCK-SIZE>
<START-ADDRESS>024000</START-ADDRESS>
<SIZE>8192</SIZE>
</PHYS-SEGMENT>
/PHYS-SEGMENTS>
Y S-MEM>
[J-MEM>< /ECU-MEMS>

mportant branch inside the FLASH contadiner is the ECU-MEM-CONNECTORS. All SESSIC
ve are referenced here together with aink to the required flash job (DIAG-COMM object).

F-MEM-CONNECTORS>

ECU-MEM-CONNECTOR ID="F.ECUMEMC@NOL.ID">
<SHORT-NAME>FLASH_ECU_Conne&tor</SHORT-NAME>
<SESSION-DESCS>

est PRIORITY(0). This means, that this job is executed first, if more than one job is selected.

<SESSTON-DESC DIRECTION="DOWNLOAD">
<SHORT-NAME>DOWNLOAD_SOFTWARE_V01_COMPLETE</SHORT-NAME>
<PARTNUMBER>FLASH_ECU_123</PARTNUMBER>
<PRIORITY>0</PRIORITY>

SESSIUN-SNREF SHORT-NAME= " FLASH_ECU_HWI_COMPLETE
<DIAG-COMM-SNREF SHORT-NAME="DIAGCOMM_FLASH_JOB_01"/>
<AUDIENCE IS-MANUFACTURING="true" IS-SUPPLIER="true" IS-AFTERSALES="true"
IS-DEVELOPMENT="true" IS-AFTERMARKET="true"/>
</SESSION-DESC>

Ns defined

first SESSION shall*be used for a complete download of all software versions “V01”. This job @lso has the

The second SESSION is only be used for the DataB memory update to version “V02”. This requires a different
flash-job because data has different security mechanism and only one of the four memory segments need to
be programmed. For the update of data memory a lower priority is defined.

<SESSION-DESC DIRECTION="DOWNLOAD">
<SHORT-NAME>DOWNLOAD_UPDATE_DATAB_V02</SHORT-NAME>
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<PARTNUMBER>FLASH_ECU_123</PARTNUMBER>
<PRIORITY>50</PRIORITY>
<SESSION-SNREF SHORT-NAME="UPDATE_DATAB"/>
<DIAG-COMM-SNREF SHORT-NAME="DIAGCOMM_FLASH_JOB_02"/>
<AUDIENCE IS-MANUFACTURING="true" IS-SUPPLIER="true" IS-AFTERSALES="true"
IS-DEVELOPMENT="true" IS-AFTERMARKET="true"/>
</SESSION-DESC>

The update of flash driver and code memory with version “V02” requires a further flash-job.

SESSION-DESC DIRECTION="DOWNLOAD">
<SHORT-NAME>DOWNLOAD_UPDATE_BOOT_AND_CODE_V02</SHORT-NAME>
<PARTNUMBER>FLASH_ECU_123</PARTNUMBER>
<PRIORITY>10</PRIORITY>
<SESSION-SNREF SHORT-NAME="UPDATE_BOOT_AND_CODE_HW1"/>
<DIAG-COMM-SNREF SHORT-NAME="DIAGCOMM_FLASH_JOB_03"/>
<AUDIENCE IS-MANUFACTURING="true" IS-SUPPLIER="true" IS-AFTERSALES="true"

IS-DEVELOPMENT="true" IS-AFTERMARKET="true"/>

/SESSION-DESC>

The downldad of DataA and DataB segment requires a new job too.

SESSION-DESC DIRECTION="DOWNLOAD">
<SHORT-NAME>DOWNLOAD_UPDATE_DATAA_AND_DATAB_V02</SHORT-NAME>
<PARTNUMBER>FLASH_ECU_123</PARTNUMBER>
<PRIORITY>40</PRIORITY>
<SESSION-SNREF SHORT-NAME="UPDATE_DATA_HW2_COMPLETE"/>
<DIAG-COMM-SNREF SHORT-NAME="DIAGCOMM_FLASH_ECU_JOB_04"/>
<AUDIENCE IS-MANUFACTURING="true" IS-SUPRLIER="true" IS-AFTERSALES="true"

IS-DEVELOPMENT="true" IS-ARTERMARKET="true"/>

/SESSION-DESC>

</SEBSION-DESCS>

<ECUFMEM-REF ID-REF="F.ECUMEMOl.ID" BOCTYPE="FLASH"/>

<LAYER-REFS>

LAYER-REF DOCTYPE="LAYER" (DOCREF="ECUVARIANTOl" ID-REF="ECUVARIANTO1l.ID"/>

</LAFER-REFS>
</ECU-ME}M-CONNECTOR>
</ECU-MEM-CONNECTORS>
</FLASH>

Flash jobs|can bée teused in SESSION-DESCs if the sequence of diagnostic services and the seclrity
mechanismis fof. up- or download in the respective SESSIONSs is equal.

It is also possible to describe multiple processor ECUs within one flash container. If the different memory
areas of the processors inside the ECU can be programmed by using one continuous address space all
SESSIONs, DATABLOCKSs, FLASHDATAs and PHYSMEMs can be defined in only one ECU-MEM object.

To support more than one ECU with different physical memory structures or ECUs with multiple processors
and overlapping memory areas multiple ECU-MEMs and ECU-MEM-CONNECTORS shall be defined in one
flash container instance.
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ECU variant coding usage scenarios

1 Overview

-1:2008(E)

In the automotive electronics industry, the term “Variant Coding” describes a procedure that allows the ECU
software to be adapted to a vehicle-specific (optional components, equipments and instrumentation) or a
localization specific (e.g. country) environment. “Variant Coding” of an ECU is typically performed during
vehicle or ECU production, in the aftermarket (upgrading vehicle equipment) and in a service environment
(replacement of defective parts or equipment). For the purposes of this part of ISO 22901, the term “ECU
software configuration” or “ECU configuration” in brief will be used to describe this process, because this term

des
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r to change parts of the data dynamically during runtime of the diagnostic system driven by the
following use cases are typically handled via ECU configuration and are coveréd by the ODX ¢
adjustment of an ECU according to a specific vehicle environment;
country specific configuration;

setting of characteristic curves;

enabling/disabling of optional functionality.

h though the most obvious use case for the describedanodel is to write configuration data to a

P General modelling concepts

central element of the ODX ECU configuration concept is the CONFIG-RECORD. A CONFI
ct acts as a notional memory buffer,swhich corresponds to a contiguous section of the ECU’s
hory. A CONFIG-RECORD connects the data and their description on the one hand and

K data, configuration data can also be described in either physical or coded representatior]
bination of both.

h CONFIG-RECORD-describes its own notional buffer with a fictive start address of zero. Thg
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Sideredsto ‘contain the Configuration data description for a whole ECU. Several CONFIG-DA
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22) The same applies for READ-SERVICE.

23) The aggregation of CONFIG-RECORD objects within a CONFIG-DATA object does not convey any further meaning,
such as ordering of the notional memory buffers or read/write sequence.
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Figure 161 — ECU configuration overview illustrates above description.
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Figure 161 — ECU configuration overview?24)

data model for ECU configuration

Desicription of the ECU configuration data model

Dverview
r ECU configuration can be described in twio different ways:
of binary data (DATA-RECORD);

hined data items that correspond to single functions of the ECU (CONFIG-ITEM, describeq
ALUE if value can be changed at runtime).

pescribing blocks of binary data
RECORD object.can optionally contain one or many DATA-RECORD objects. A DATA-REC(

5-RECORD;Each DATA-RECORD object can be identified by its IDENT-VALUE (element ng
Fach DATA*RECORD object represents one alternative content of the CONFIG-RECORD objg
The decision about which DATA-RECORD to use in an actual ECU configuration event sha
side.of ODX.

| by

DRD
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me:
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| be

24) The UML model elements in this figure are simplified. See 7.8.4 for the comprehensive model.
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Figure 162 — Using blocks of binary data via DATA-RECORD illustrates above description.
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Figure 162 — Using blocks of binary data via DATA-RECORD?2%)

ATA-RECORD can only describe coded values. The conversion of these binary data to phy
vice versa) is possible by using the fine grain ECU configuration data description by the CO
cts (see next paragraph).

ective ODX file by selecting its IDENT-VALUE (DATA-ID) and«to: use this block data
iguration programming event.

1.3 Describing individual configuration items

ONFIG-RECORD object may optionally be described via“so-called CONFIG-ITEM elements.
M may be thought of as a bit or a number of contigueus bits, enabling or disabling a specific E
etting a value for use by some ECU function(s). The entirety of the notional memory may beg
NFIG-ITEM26) elements. These describe the conversion from a physical value to a coded value
ed in the notional memory buffer. Thus, CONFIG-ITEMS relay to DATA-OBJECT-PROPERT
n a runtime environment an external process may supply a physical value for each of the CO
hents which will be converted into the eoded representation and stored in a certain section of
nory buffer. These sections shall net.everlap. Alternatively, an OPTION-ITEM element can
SICAL-DEFAULT-VALUE, which will be used in case no actual physical value is being supplie

sical values
NFIG-ITEM

runtime environment, a user may be given the choice to select one of the ' DATA-RECORDs dégfined in the

n an ECU
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the notional
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25) The UML model elements in this figure are simplified. See 7.8.4 for the comprehensive model. For more information

onh

ow to specify binary data blocks using the DATA element, see also 6.5.2.4 (FLASHDATA).

26) CONFIG-ITEM is a generalization of some specialized model elements. See Figure 167 — UML representation and
structure of ECU configuration items for details.
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Figure 163 — Using CONFIG-ITEMs illustrates above description.
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Figure 163 — Using CONFIG-ITEMs27)

pur specializations of CONFIG-ITEM, as described below.

N-ITEM

scribes a e.g. function related configuration element of the ECU. The majority of CONFIG-IT
pf this type. If for a certain use-case option codes are required to identify the various configurg
, this option code will be put in the SHORT-LABEL element of the corresponding COMPU-SC
[EXT-TABLE being used as COMPU-METHOD in the DOP that is linked to the CONFIG-ITEM
DBJECT-PROPs defined inside an ECU-CONFIG instance are referenced via DATA-OBJE
SNREF. DATA-OBJECT-PROPs defined in a DIAG-LAYER-CONTAINER will be referenced
DBJECT-PROP-REF.

M-ITEM
scribes an instruction to the-B-server to write a data element (e.g. the tester ID or the current d
FCU's programmable memory. This is in analogy to the SYSTEM parameter, which is describg

See also Table A.4“— Enumeration of SYSPARAM at SYSTEM for a list of predef|
RAM values.

G-ID-ITEM
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bation ef:'that CONFIG-RECORD (given by its IDENT-VALUE/CONFIG-ID) is being located in
I memory buffer. Using this method the identification can be written to the ECUs memory. W
data from the ECU, this can be used to identify the matching CONFIG-RECORD in the ODX
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ALE
LAl
CT-

via

ata)
din
ned

the
the
hen
Hata.

— DATA-ID-ITEM
There exists at most one DATA-ID-ITEM per CONFIG-RECORD, which is used to define how the
identification of the selected DATA-RECORD (given by its IDENT-VALUE/DATA-ID) is being converted to
or from the notional memory buffer. Using this method the identification can be written to the ECUs
memory. When reading data from the ECU, this can be used to identify the matching DATA-RECORD in

the OD

X data.

27) The UML model elements in this figure are simplified. See 7.8.4 for the comprehensive model.
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An alternative to the use of a TEXTTABLE for the description of configuration values is the definition of ITEM-
VALUES. They allow specifying the potential values of an OPTION-ITEM with some additional information:

PHYS-CONSTANT-VALUE: contains the value to be converted by the related DOP;

MEANING: a short description of the consequences to the ECU’s functionality if this value is selected;

KEY: a unique key value to identify this ITEM-VALUE;

RULE: a placeholder for a kind of expression to determine if this value is valid for a_cef
configuration;

tain vehicle

— |DESCRIPTION: Offers an additional opportunity to describe the functionality of this certpin value if
selected;

— |AUDIENCE: Access to a certain ITEM-VALUE can be restricted to specific Gsef groups.

NOTE The PHYS-CONSTANT-VALUE is also mapped against the DATAOBJECT-PROP referenced by the

OPTION-ITEM.

7.8.1.5 Combining binary data blocks with ECU functions

Theltwo methods described above can be combined in a straightforward manner as shown below| The binary

data supplied by one of the DATA-RECORD object will initialize the notional memory buffer in ja first step.

Then one or more of the CONFIG-ITEM (type OPTION=ITEM) elements of the CONFIG-RECORD together

with
con

some PHYSICAL-DEFAULT-VALUEs or user_supplied values can modify the memory b
rol of a user. See Figure 164 — Combining CONFIG-ITEM and DATA-RECORD.

IDENT-VALUE

[ CONFIGRECORD

12 41 e7 3% 4e
CONH TR W¢ @ g1 31 84
| bd b8 &6h 1o L&
DATA-RECORD _ 50 1% 41 =7 52
|DATA-OBJECTPROP |
s CountryCoding
rd Cocke! Prysical ShORT-LABEL
2 | ey | ocme
TENTTAB R ™ 03 France Qo7

LI ) "

uffer under

Figure 164 — Combining CONFIG-ITEM and DATA-RECORD?28)

7.8.2 Reading and writing configuration data from and to the ECU

Figure 165 shows the general idea how to write configuration data to an ECU using a KWP2000
WriteMemoryByAddress service as an example. First, a runtime environment needs to identify the services to

28) The UML model elements in this figure are simplified. See 7.8.4 for the comprehensive model.
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use for writing configuration data (in the simplified figure the WRITE-SERVICE). The D-server provides it with
a cut-out of the notional memory buffer (defined by SOURCE-START-ADDRESS and UNCOMPRESSED-
SIZE) through setting a certain parameter. Other PARAMs of the DIAG-COMM are set to predefined values.
In the example shown the memoryAddress is set to 0x14. As all other parameters of WriteMemoryByAddress
can be defined as constant values, in the example, all data necessary to execute the service has been defined
by the configuration record and the DIAG-COMM-DATA-CONNECTOR. The predefined values are defined in
the context of the DIAG-COMM-DATA-CONNECTOR as physical constant values. They are not limited to just
memory addresses but can also be a DID number, PID number or similar.

In the event, that the WRITE-SERVICE cannot transfer the complete CONFIG-RECORD in one single
programming event, the CONFIG-RECORD can be subdivided into several DIAG-COMM-DATA-
CONNECTORS. For the purpose of ECU configuration, several DIAG-COMM-DATA-CONNECTORSSs| are
used solely|to split up a CONFIG-RECORD into smaller chunks of data, that can be used as a PARAM'n the
PDU of the|read or write service. For that reason, the order of the DIAG-COMM-DATA-CONNECTORSSs ghall
be defined.

To read thg data from the ECU the DIAG-COMM-DATA-CONNECTOR can also refer to-a.READ-SERVICE
and an OUT-PARAM-IF for reading configuration data from an ECU.

DIAG-COMM
WitefdernaryByAddre 55,_,/"{ |

]
=
=
=

0 00 00 00 UJB//—‘ 0o 00 00 00
75 64 g4af|] |CDNFIG.RECIDRI]| 00 00 00 00

d b& &5 16 Zell 0o 00 00 Qo
0 00 00 00 00 oo Q0 00 Qo0

00 00 00 00

-

()
=)
o
in
o [T7_—1lcy
[
o
L% ]

- merporyAdlress WRITE-SERVICE | 0.1 \'\ ECU Memory
- N\ gooo |00 0o 00 OO oo
0o 0D 00 00 Qo
TR W o0 00 00 00 b
UM OMPRESSED-SIZE \‘-‘ 00 00 00 00O OO
7b d3 75 84 gl
1 bd B8 65 16 &
UNC OMPRESSED- 81 7E=10, TR TR
/ 1 00 00 00 OO OO
[
[
Q0
Q[o
[0

Figure-165 — Write data to the ECU by KWP2000-WriteMemoryByAddress2°)

7.8.3 ECU-CONFIG

The followi g—classdiagrams—stow-the—structures—that ODbX provides for-the purpose of- ECH—cor lfiywa ion.
The ODX data element ECU-CONFIG of type ODX-CATEGORY aggregates all data elements for ECU
configuration programming. Being of type ODX-CATEGORY means, that ECU-CONFIG is a separate XML-file
of the ODX XML files family like COMPARAM-SPEC, DIAGLAYER-SPEC, FLASH, etc. with the postfix .odx-e
or simply .odx. Inheritance from ODX-CATEGORY means also that authoring and versioning information can
be applied (COMPANY-DATA, ADMIN-DATA).

29) The UML model elements are simplified in this figure. See 7.8.4 for the comprehensive model.
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The contained CONFIG-DATA-DICTIONARY-SPEC shall contain the DATA-OBJECT-PROPs and UNIT-
SPECs to be referenced from within the ECU-CONFIG. See Figure 166 — UML representation and structure
of ECU configuration data for detailed modelling information.
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Figure 1466 — UML representation and structure of ECU configuration data

The| size of the Ngtional memory buffer is defined by the DIAG-COMM-DATA-CONNECTOR elements
desgribed in 7.8.4¢

7.8.4 Comprehensive UML model

Thel meaning of CONFIG-DATA is described at the beginning of this subclause. The VALID-BASE-VARIANT
determines the Base-Variant and ECU-Variants the complete set of CONFIG-DATA is valid for. The CONFIG-
DATA may be valid for any number of base variants. Related to a single base variant, the three cases
described below are allowed.

a) Only one VALID-BASE-VARIANT refers to this base variant via BASE-VARIANT-SNREF without any
ECU-VARIANT-SNREFs.
As a consequence the CONFIG-DATA is valid for the base variant and all variants inherited from this.

b) Only one VALID-BASE-VARIANT refers to this base variant via BASE-VARIANT-SNREF with at least one
ECU-VARIANT-SNREF.
As consequence CONFIG-DATA is valid only for the variants explicitly specified, but not for the base
variant itself.
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Two VALID-BASE-VARIANTS refer to this base variant, one of them contains BASE-VARIANT-SNREF

with at least one ECU-VARIANT-SNREF, the other one without any ECU-VARIANT-SNREFs.
As a consequence the CONFIG-DATA is valid only for the variants explicitly specified and for the base

variant

d)

self.

Two VALID-BASE-VARIANTSs refer to this base variant, but none of them contains an ECU-VARIANT-

SNREF. As a consequence the CONFIG-DATA is valid only for this BASE-VARIANT and for no ECU-
VARIANTS at all.

No other com

binations are allowed.

Multiple CG
the same E
DATA shall

Each CON
VALUE as
Each CON
information
DEFAULT-
KEY and R
can use thig
like “K1 K4
VALUES su

The attribute DATAFORMAT of type DATAFORMAT-SELECTIONcar be either INTEL-HEX, MOTOROL

or BINARY

DATA corr¢sponds to INTERN-FLASHDATA. Segmented binary data referenced from a DATA-REC(

(intern or &
minus 1. F
segments g

Each DATA
defines the
among the
CONFIG-R
RECORD.
same ident
ID-ITEM. S
modelling ir

NFIG-DATA can be valid for a certain BASE-VARIANT or ECU-VARIANT. They can be defineg
CU-CONFIG or in different ECU-CONFIG categories. Yet, the SHORT-NAME of each CON
be unique in the DIAG-LAYER it is valid for.

FIG-DATA contains several CONFIG-RECORDs. A CONFIG-RECORD may contdin an IDHE
CONFIG-ID. Its value shall be unique among all CONFIG-RECORDs within in~na_.CONFIG-DA
FIG-RECORD can contain several DATA-RECORDs which are predefined.“blocks of co
and ITEM-VALUEs containing individual coding values. One of these lmay be marked
DATA-RECORD via «snref». Its data will be used at initialization time of\the configuration reg
ULE contain additional information, which are presented at the 3D APIL.-The diagnostic applicg
information for selecting or for filtering of data. For example a set ofjkeys can be defined in R
K6” (means logical or). If the key “K1” (Configuration 1) is given only DATA-RECORD or IT
table for that K1 could be used. The format for KEY and RULE.js not standardized.

(compare FLASHDATA/DATAFORMAT). DATAFILE s described at the FLASH section whe

xternal) shall define values for at least all addrésses from zero to size of configuration re
br each of these addresses, exactly one valuesshall be given, i.e. no gaps and no overlap
re allowed.
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ee Figure 167 — UML) representation and structure of ECU configuration items for detd
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Figure 167 — UML:representation and structure of ECU configuration items
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See Figure 168 — UML representation of ECU configuration: DIAG-COMM-DATA-CONNECTOR for detailed

modelling information.
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Figure 168 — UML representation of ECW configuration: DIAG-COMM-DATA-CONNECTOR

The CONHIG-RECORD references at least one DIAG-COMM-DATA-CONNECTOR. Each DIAG-CO
DATA-CONNECTOR (see Figure 168—=="UML representation of ECU configuration: DIAG-COMM-DA

MM-
TA-

CONNECTODR) defines how to read orfand write a cut out of the data stored in the notional memory buffér of

the CONFIG-RECORD. The cut gut of the memory buffer starts at SOURCE-START-ADDRESS and extg
over UNCOMPRESSED-SIZE hytes.

The size of the notional <memory buffer is defined by the maximum of the sums of SOURCE-STA
ADDRESS [and UNCOMPRESSED-SIZE. Thus, the largest address used to read or write data defines|
size of the buffer. Data that cannot be read from or stored in the ECU, because it can never be addresse
a DIAG-COMM-DATA“CONNECTOR, need not to be defined by the CONFIG-RECORD.

If the DIAG-COMM- DATA-CONNECTOR defines how to store data in the ECU it shall contain a WR

nds

RT-
the
1 by

TE-

DIAG-COMM - E c gs—as—desc
below.

a) A DIAG-SERVICE or SINGLE-ECU-JOB is defined that shall be used for writing. It is referenced

bed

via

«odxlink-or-snref» as WRITE-DIAG-COMM. This DIAG-COMM shall be usable by all DIAG-LAYERs the
enclosing CONFIG-DATA is valid for. If it is referenced via «snref» a DIAG-COMM with the given
SHORT-NAME shall be visible in each layer. If it is referenced via «odxlink» for each layer the referenced
DIAG-COMM shall either be defined or imported in at least on of the DIAG-LAYERs in the value
inheritance scope of that layer. This is the same validity as checked by rule #58 for «odxlink»s to DIAG-
COMMs defined in that DIAG-LAYER.

As an example, assume a BASE-VARIANT BV and two ECU-VARIANTS E1 and E2 inheriting from that
BASE-VARIANT. BV defines a service “WriteDataBV”, E1 defines a service “ReadDataE1”, and E2
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maintains a NOT-INHERITED-DIAG-COMM with «snref» to “WriteDataBV” and defines no se
own. A CONFIG-DATA is valid only for E1 and E2, but not BV:

1:2008(E)

rvices of its

1) it shall not refer via «snref» to “WriteDataBV”, because that SHORT-NAME cannot be resolved in E2;

2) it can refer via «odxlink» to the service “WriteDataBV” in BV, because BV is in the value inheritance
scope of E1 and E2;

3) it shall not refer via «odxlink» to the service “ReadDataE1”, because no DIAG-LAYER in the

inheritance scope of E2 defined or imported that service.

If th
DIA|
CcO
Oou]
meli
DAT
BAS

7.8.

The)

<ECU|
<S
<C

A PARAM of that DIAG-COMM that receives the cut out of the notional memory buffer to be,w
ECU. It is defined by «snref-or-snpathref» as WRITE-DATA. As the cut out is always a byt
taken from the notional memory buffer the PHYSICAL-TYPE's BASE-DATA-TYPE of \that
DATA-OBJECT-PROP shall be A_BYTEFIELD large enough to hold UNCOMPRESSED-
bytes.

Further default values for other PARAMs of that DIAG-COMM. For each such PARAM the W
COMM-CONNECTOR contains a WRITE-PARAM-VALUE. The reference from WRITE-PAR
to an IN-PARAM-IF of the DIAG-COMM determines the PARAM thatlis' to be set e.g. to
address or the DID information (e.g. local ID LID). The D-server will-set that parameter to
CONST-VALUE stored in the WRITE-PARAM-VALUE. Therefore, the PHYS-CONST-VALUE
the PHYSICAL-TYPE's BASE-DATA-TYPE of that parameter's(DATA-OBJECT-PROP. The
attribute describes the meaning of the PARAM. Typical values.are ADDRESS or DID.

e DIAG-COMM-DATA-CONNECTOR defines how to read data from the ECU it shall conta
(5-COMM-CONNECTOR. It defines nearly the same>(and the same restriction apply regan
MMs that can be referenced), except that the READ-DATA element points to a response palf
[-PARAM-IF). The D-server will retrieve the value‘of that PARAM and store it in the cut out of
hory buffer described by SOURCE-START-ADBRESS and UNCOMPRESSED-SIZE at the DI
[A-CONNECTOR. As the notional memory buffer contains a sequence of bytes, the PHYSI(
BE-DATA-TYPE of that parameter's DATA<©BJECT-PROP shall be A_BYTEFIELD.

5 Example

following sample of XML shows*how a DATA-RECORD and a CONFIG-ITEM look like in ECU

FCONFIG ID="EC0001">
HORT-NAME>ECU_1</SHORT=NAME>
PDNFIG-DATAS>
CONFIG-DATA>
<SHORT-NAME>CONFIG_DATA_1</SHORT-NAME>
<VALID-BASE-VARIANTS>

<VALIR-BASE-VARIANT>

<ECU-VARIANT-SNREFS>
<ECU-VARIANT-SNREF SHORT-NAME="E1"/>

ritten to the
P sequence
parameter's
SIZE many

RITE-DIAG-
AM-VALUE
he memory
the PHYS-
shall match
SEMANTIC

n a READ-
ding DIAG-
ameter (via
the notional
AG-COMM-
CAL-TYPE's

-CONFIG.

</ECU_VARIANT -SNREFS>

<BASE-VARIANT-SNREF SHORT-NAME="BV"/>
</VALID-BASE-VARIANT>
</VALID-BASE-VARIANTS>
<CONFIG-RECORDS>
<CONFIG-RECORD>
<SHORT-NAME>Coding</SHORT-NAME>
<DIAG-COMM-DATA-CONNECTORS>
<DIAG-COMM-DATA-CONNECTOR>
<UNCOMPRESSED-SIZE>15</UNCOMPRESSED-SIZE>
<SOURCE-START-ADDRESS>00</SOURCE-START-ADDRESS>
</DIAG-COMM-DATA-CONNECTOR>
</DIAG-COMM-DATA-CONNECTORS>
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<CONFIG-ID TYPE="A_UINT32">01</CONFIG-ID>
<DATA-RECORDS>
<DATA-RECORD DATAFORMAT="BINARY">
<SHORT-NAME>Default_String</SHORT-NAME>
<DATA-ID TYPE="A_ASCIISTRING">0001</DATA-ID>
<DATA>0102030405060708090A0BOCODOEOF</DATA>
</DATA-RECORD>
</DATA-RECORDS>
<OPTION-ITEMS>
<OPTION-ITEM>
<SHORT-NAME>Config_ ITEM_ 1</SHORT-NAME>

<BYTE-POSITION>0</BYTE-POSITION>
<BIT-POSITION>0</BIT-POSITION>
<DATA-OBJECT-PROP-SNREF SHORT-NAME="DOP_UNIT32_8Bit"/>
<ITEM-VALUES>
<ITEM-VALUE>
<PHYS-CONSTANT-VALUE>0</PHYS-CONSTANT-VALUE>
<MEANING>Off</MEANING>
<KEY>K1</KEY>
</ITEM-VALUE>
<ITEM-VALUE>
<PHYS-CONSTANT-VALUE>1</PHYS-CONSTANT-VALUE>
<MEANING>on</MEANING>
<KEY>K2</KEY>
</ITEM-VALUE>
</ITEM-VALUES>
/OPTION-ITEM>
</PPTION-ITEMS>
</CONFIG-RECORD>
</CONF[LG-RECORDS>
</CONFIG|DATA>
</CONFIG-DATAS>
<CONFIG-DA'A-DICTIONARY-SPEC>
<DATA-OBECT-PROPS>
<DATA-PBJECT-PROP ID="DOP0001">
<SHORT-NAME>DOP_UINT32_8Bit</SHORT=NAME>
<COMPU-METHOD><CATEGORY>IDENTICAL</CATEGORY></COMPU-METHOD>
<DIA[F-CODED-TYPE BASE-DATA-TYRE="A_ UINT32" xsi:type="STANDARD-LENGTH-TYPE">
<B[T-LENGTH>8</BIT-LENGTH>
</DIRG-CODED-TYPE>
<PHYEICAL-TYPE BASE=DATA-TYPE="A_UINT32"/>
</DATA[FOBJECT-PROP>
</DATA-OBJECT-PRQOPS>
</CONFIG-DATA-DICTIONARY-SPEC>
</ECU-CONFIG

7.9 Function dictionary

7.9.1 Terms and requirements
ODX provides in a wide range a communication-oriented view on an ECU’s diagnostic functionality. However,

this does not always meet today's way of designing vehicles, because many functions of a vehicle are
distributed across several ECUs.
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Function oriented diagnostics becomes more and more important since the functional point of view is much

clos

er to the customer experienced symptoms a malfunction might cause.

This is covered with the structures described in this subclause (7.9) based on the aspects of communication-
oriented diagnostics definitions and requirements. The following use cases were considered when designing

this

ODX-CATEGORY:
definition of a hierarchical function catalogue to organize service tester user interfaces;

references to one or several ECUs and their diagnostic data content relevant for that function;

The)
FUN
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A figinction in FUNCTION-DICTIONARY refers to the set of diagnostic information implemente

sev

parameters. It is not intended (and therefore ot possible) to (re-)define any information tha
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For
diffd
and
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fung

Fing
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granularities:

reference to services/jobs to make functions “executable’;

definition of function input and output parameters with optional references to parameters
services;

description of ECU sub functionality- or components (e.g. LIN-slaves).

last aspect is described inside the DIAG-LAYER-CONTAINER and is not part of the ODX-(
ICTION-DICTIONARY.

P Functions and function groups in ODX

nction in ODX represents a vehicle subsystem or functionality (e.g. Indicator lights) consider|
t of view of diagnostics. A function may divide into one-or more system components /subfu
N may consist of several parts again and so on.

bral ECUs that is related to this function including diagnostic services, DTCs, environmer
lable.

example the function “Indicator Light-Left” as a subfunction of “Indicator Lights” is impleme
rent ECUs and related to the accerding fault memories, input/output controls, and measurer
so on. Furthermore the function “Blinking left” may be valid for several model lines and model

tion.

lly, a function may haye input and output parameters to influence the behaviour of a function
cating the correctdunction behaviour.

ctions are defined in hierarchical structures (by recursion) to allow expressing differen

Indicator Lights;

of related

ATEGORY

ed from the
nctions that

d in one or
t data and
is already

nted across
nent values
years. From

nctional point of view it is interesting to know which ECUs and diagnostic elements of an ECU are part of a

Fespectively

t functional

— Indicator Light Left;
— Indicator Light Right;

— Warning Indicator Lights;
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A FUNCTION-NODE-GROUP is a container for already defined FUNCTION-NODES regardless to their

hierarchical
Lights” and

— Lights;

context, e.g. the FUNCTION-GROUP “Lights
“Head Lights”™:

— Head Lights;

— Indicat

” could contain the FUNCTION-NODEs “Indicator

A FUNCTIC
GROUP af
parameters

In the exam]
GROUP.

rl ighfc'
Indicator Light Left;
Indicator Light Right;

Warning Indicator Lights;

).

7.9.3 Funiction dictionary data model description

Figure 169
which inher|

N-NODE-GROUP may also contain other FUNCTION-NODE-GROUPs. For a FUNCTION-NQDE-
plies the same requirements as for a FUNCTION-NODE (relation to ECUs, services, DTCs,

ple above it is use case dependent either to choose a FUNCTION-NODE or a FUNCTION-NODE-

— UML representation of FUNCTION-DICTIONARY illustrates the FUNCTION-DICTIONARY

ts from CATEGORY and provides ADMIN:BATA and COMPANY-DATA by default.
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Figure 169 — UML representation of FUNCTION-DICTIONARY

ASE-FUNCTION-NODE aggregates-all common features of a FUNCTION-NODE/FUNCIT
DUP (see 7.9.2) and therefore is implemented by the according subclasses. To be able to re
e of BASE-FUNCTION-NODE.instances the ADMIN-DATA (containing REVISION, TEAM-ME

h added.

hierarchy of FUNCTION-NODEs/FUNCTION-NODE-GROUPs can be considered as a functiol
repriesenting the functienal layout of the vehicle. It might be useful to generate the function catal
s5ame system wherte the vehicle’s functional layout is described.

element FUNCTION-NODE represents a function as part of a function hierarchy. The req
groliping fungtions is implemented by a FUNCTION-NODE-GROUP. FUNCTION-NODES are ref

ink by.2aFUNCTION-NODE-GROUP.

ON-NODE-
flect the life
VIBER,) has

n catalogue
ogue out of

uirement of
erenced via

J to certain

UNCTION-NODE or FUNCTION-NODE-GROUP may only be relevant for or even restricte

departments or data customers. To reflect this, it is allowed to specify (ADDITIONAL-)AUDIENCES, which
may be used by a diagnostic application or as an data export/ conversion filter criteria by appropriate tools.

As mentioned above, a function often is distributed across ECUs and other components of the vehicle’'s
network and therefore not only implemented in one single. The layout of the function’s layout may vary from
model line to model line. From that perspective it makes sense at first to describe which components
(references to BASE- /ECU-VARIANTS) are contributing to a certain function and also to describe what is the
right layout for a function.

A component’s contribution to a function from diagnostic point of view may include DTCs, ENV-DATAs, DIAG-
COMMs and TABLE-ROWS. The DIAG-OBJECT-CONNECTOR aggregates odxlink references to these
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objects. The uniqueness is guaranteed by the DIAG-LAYERs that are referenced by the super ordinate
COMPONENT-CONNECTOR.

For example, a referenced DTC-DOP not being available in a specific ECU-VARIANT layer would lead to
unspecified behaviour of the D-server when at runtime this ECU-VARIANT is selected. At least one BASE-
VARIANT or ECU-VARIANT shall be referenced by a COMPONENT-CONNECTOR. If a BASE-VARIANT and
one or more ECU-VARIANTS are referenced, all ECU-VARIANTS have to inherit from the referenced BASE-
VARIANT. If no BASE-VARIANT but more than one ECU-VARIANTs are referenced, all these ECU-

VARIANTS

FUNCTION

have to inherit from the same BASE-VARIANT.

-IN-PARAMS and FUNCTION-OUT-PARAMS cover the following use cases:

— docum
no rele

— docum
— mappir

For the hig
useful, ther
and output
function.

For examp
while the v4§
the output
higher level

Both FUNQG
this informa

Since the o
the service

bntation of high level function input and output parameters without any technical relation;-e.g-
vance for a D-server;

ntation of Vehicle Message Matrix/VMM input and output signals related to a funstion;

g of VMM-Signals to diagnostic content.

her level description of a function, higher level input and output parameter descriptions car
bfore the diagnostic description of the input and output PARAMs is eptional. The higher level i
parameter description could be useful, if a MULTIPLE-ECU4JOB is used for diagnosing

e, the value of one function’s output signal is described~as a PARAM of a measurement vg
lue of an function’s input signal may be covered by aroutine’s service parameter. In the exar
ignal and the routine’s service parameter could both™be accessed by diagnostic services, but f
description only input “Current in V” and output “Temperature in C” is necessary.

TION-IN-PARAM and FUNCTION-OUT-PARAM have a PHYSICAL-TYPE and a UNIT to re
tion without the necessity to resolve the (eptionally) attached PARAMSs.

DIAG-COM

scope, for which the SHORT-NAME of the PARAMs shall be unique. This scope is given by
referenced by the FUCTION-IN-PARAM/FUNCTION-OUT-PARAM element. The referenc

the DIAG-CQOMM is optional. In the case of having no DIAG-COMM referenced it is not allowed to have ar
/OUT-PARAM-IF-SNREF specified and Vice versa.
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Door ECU Door ECU
Back Left Front Left

Door ECU Door ECU
Back Right Front Right

Figure 170 — Example four door ECUs in a vehicle network

The| four ECUs each have their own functionality (e.g. window up and down{ Tack/ unlock door), but may also
be addressed by a common functionality, e.g. central lock activating all.Jecks or heat extraction|opening all
winglows simultaneously. See Table 26 — Individual and common functionality of door ECUs.
Table 26 — Individual and common functionality of door ECUs
Functionality | Door ECU Back Left | Door ECU Back Right-{ Door ECU Front Left | Door ECU kront Right
Window Back Left up/|Window Back Right up/|Window Front Left up/|Window Fropt Right up/
down down down down
Individual
Functionality .
Door Lock Back Left|Door, Lock Back Right|Door Lock Front Left|Door Lock Front Right
open/close opén/close open/close open/close

Cc

mmon
ctionality

Central Lock

Heat Extraction

Fron the diagnostics point of view, these functions may be reflected in three ways:

the activation of the window or lock actuator is performed by an 10-Control service;

D
Ty P o

raoblame-with tha actuatars ara avnrassad- by errorcodes:
ISHHS—YvtHtHeaotactOro—are-expt oy-SHr1o+—&

A~ a~a~r

the current position of the window or the locker of a door is requested by a measurement service.

A FUNCTION-NODE container for the Door ECU Front Left reflecting this would look like this:

<ODX MODEL-VERSION="2.2.0" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:noNamespaceSchemalLocation="odx.xsd">

<FUNCTION-DICTIONARY ID="Body_Functions">

<SHORT-NAME>Body_Functions</SHORT-NAME>

<FUNCTION-NODES>

<FUNCTION-NODE ID="FN_WinFrontLeftUpDown">

<SHORT-NAME>FN_WinFrontLeftUpDown</SHORT-NAME>
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<COMPONENT-CONNECTORS>
<COMPONENT-CONNECTOR>
<BASE-VARIANT-REF ID-REF="DoorEcuFrontLeft"/>
<DIAG-OBJECT-CONNECTOR ID="DOC_DoorEcuFrontLeft_Win">
<SHORT-NAME>DOC_DoorEcuFrontLeft_Win</SHORT-NAME>
<FUNCTION-DIAG-COMM-CONNECTORS>
<FUNCTION-DIAG-COMM-CONNECTOR>
<DIAG-COMM-REF ID-REF="IOCntrl_WinActuator"/>
</FUNCTION-DIAG-COMM-CONNECTOR>
<FUNCTION-DIAG-COMM-CONNECTOR>
<DIAG-COMM-REF ID-REF="Read_WinPos"/>
</FUNCTION-DIAG-COMM-CONNECTOR>

<FUNCTION-DIAG-COMM-CONNECTOR>
<DIAG-COMM-REF ID-REF="Read_WinKeyPanel"/>
</FUNCTION-DIAG-COMM-CONNECTOR>
</FUNCTION-DIAG-COMM-CONNECTORS>
<DTC-CONNECTORS>
<DTC-CONNECTOR>
<SHORT-NAME>A</SHORT-NAME>
<DTC-DOP-REF ID-REF="DTCDOP1"/>
<DTC-SNREF SHORT-NAME="DTC123456"/>
</DTC-CONNECTOR>
<DTC-CONNECTOR>
<SHORT-NAME>A</SHORT-NAME>
<DTC-DOP-REF ID-REF="DTCDOP1" />
<DTC-SNREF SHORT-NAME="DTC234567" />
</DTC-CONNECTOR>
<DTC-CONNECTOR>
<SHORT-NAME>A</SHORTNAME>
<DTC-DOP-REF ID-REF="DTCDOP1"/>
<DTC-SNREF SHORT-NAME="DTC345678"/>
</DTC-CONNECTORS
</DTC-CONNECTORS>
</DIAG-OBJECT-CONNECTOR>
</COMPONENT-CONNECTOR>,
</COMPONENT-CONNECTORS*
</FUNCTION-NODE>
<FUNCTION-NODE ID="FN{/DeorLockFrontLeft">
<SHORT-NAME>FNLPOorLockFrontLeft</SHORT-NAME>
<COMPONENT -CONNECTORS>
<COMPQNENT-CONNECTOR>
<BASE-VARIANT-REF ID-REF="DoorEcuFrontLeft"/>
<DIAG-OBJECT-CONNECTOR ID="DOC_DoorEcuFrontLeft_Lock">
<SHORT-NAME>DOC_DoorEcuFrontLeft_Lock</SHORT-NAME>
<FUNCTION-DIAG-COMM-CONNECTORS>

<FUNCTION-DIAG-COMM-CONNECTOR>

<DIAG-COMM-REF ID-REF="Read_DoorLockFrontLeft_Status"/>
</FUNCTION-DIAG-COMM-CONNECTOR>

<FUNCTION-DIAG-COMM-CONNECTOR>
<DIAG-COMM-REF ID-REF="IOCntrl_DoorLockFrontLeft"/>
</FUNCTION-DIAG-COMM-CONNECTOR>
</FUNCTION-DIAG-COMM-CONNECTORS>
<DTC-CONNECTORS>

<DTC-CONNECTOR>
<SHORT-NAME>A2</SHORT-NAME>
<DTC-DOP-REF ID-REF="DTCDOP1"/>

<DTC-SNREF SHORT-NAME="DTC456789"/>
</DTC-CONNECTOR>
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</DTC-CONNECTORS>
</DIAG-OBJECT-CONNECTOR>
</COMPONENT-CONNECTOR>
</COMPONENT-CONNECTORS>
</FUNCTION-NODE>
</FUNCTION-NODES>
<FUNCTION-NODE-GROUPS>
<FUNCTION-NODE-GROUP ID="FNG_HeatExtraction">
<SHORT-NAME>FNG_HeatExtraction</SHORT-NAME>
<FUNCTION-NODE-REFS>

<FUNCTION-NODE-REF ID-REF="FN_WinFrontLeftUpDown"/>

-1:2008(E)

<FUNCTION-NODE-REF ID-REF="FN_WinFrontRightUpDown" />
<FUNCTION-NODE-REF ID-REF="FN_WinBackLeftUpDown"/>
<FUNCTION-NODE-REF ID-REF="FN_WinBackRightUpDown" />
<FUNCTION-NODE-REF ID-REF="...FN_Ventilation..."/>
</FUNCTION-NODE-REFS>
</FUNCTION-NODE-GROUP>
<FUNCTION-NODE-GROUP ID="FNG_CentralLock">
<SHORT-NAME>FNG_CentralLock</SHORT-NAME>
<FUNCTION-NODE-REFS>
<FUNCTION-NODE-REF ID-REF="FN_DoorLockFrontLeft"/>
<FUNCTION-NODE-REF ID-REF="FN_DoorLockFrontRight!4%/>
<FUNCTION-NODE-REF ID-REF="FN_DoorLockBackLeft/%>
<FUNCTION-NODE-REF ID-REF="FN_DoorLockBackRight"/>
<FUNCTION-NODE-REF ID-REF="...FN_StatusCentxalLockRequest..."/>
</FUNCTION-NODE-REFS>
</FUNCTION-NODE-GROUP>
</FUNCTION-NODE-GROUPS>
</FUNCTION-DICTIONARY>
</ODK>

The] additional comments below should-benoted.

— |In function hierarchies it is intentionally not predefined how FUNCTION-NODEs and their s
relate regarding their diagnostic functionality, i.e. the author (or the diagnostic applicatig

is automatically considered in its context.

— |Function parameters are considered mainly to be used for documentation purposes, §
Message Matrix (VMM) signals. As mentioned above, if there are any IN-/OUT-PARAM-IFs
their SHORT-NAMEs are to be resolved in the scope of the related services referen
FUNCTION:-DIAG-COMM-CONNECTOR aggregated to the FUNCTION-OUT-PARAM/FUI
PARAM:

ubordinates
n) decides

whether the content related to a subordinate function automatically is relevant for its superior function and

.9. Vehicle
referenced,
ced by the
NCTION-IN-

— | There is no relation defined between DTCs and ENV-DATAS referenced by a DIA

5-OBJECT-

CONNECTOR. Again, the author or the diagnostic application decides about whether or not
relation and how to define such a relation.

making this

IMPORTANT — Multiple FUNCTION-DICTIONARYs are allowed, but the SHORT-NAMEs of all BASE-

FUNCTION-NODESs shall be globally unique.

7.9.5 SUB-COMPONENT data model description

Figure 171 — UML representation of SUB-COMPONENT illustrates the definition of a SUB-COMPONENT. A
SUB-COMPONENT is defined at the DIAG-LAYER and is considered to be a functional unit in- or outside of

an ECU that covers certain additional diagnostics relevant functionality either physically (e.g. a L
logically.
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Figure 171 — UML representation of SUB-COMPONENT

the use case, the.SEMANTIC attribute may be used. Two SEMANTICS are predefined:

, if the SUB-COMPONENT describes a physical function unit;

sinteresting in context with FUNCTION-DICTIONARY, when a counterpart to a FUNCTI

NODE/-GR

[ION, if the/'SUB-COMPONENT describes a logical function unit.

DIJIP shall bhe defined (nlen see additional anmnnfe)

ON-

In opposite to a FUNCTION-NODE or a FUNCTION-NODE-GROUP a SUB-COMPONENT is always related
to one explicit ECU (or even ECU-VARIANT) and can be considered as an additional layer below DIAG-
LAYER. The difference is that no new data (DTC, ENV-DATA, and TABLE-ROW) is defined but only reused
(referenced) from other layers. Therefore, the DTC-CONNECTOR, TABLE-ROW-CONNECTOR and ENV-
DATA-CONNECTOR elements aggregated by a SUB-COMPONENT shall always only point to elements that
are part of the DIAG-LAYER that the SUB-COMPONENT belongs to.

A SUB-COMPONENT-PARAM-CONNECTOR makes it possible to refer to a service and, optionally, to one or
more IN- and OUT-PARAM-IFs. The related DIAG-COMM is the SHORT-NAME boundary for the PARAM-IFs.

284

© 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=f9b8761ec37f6a1f8e205bd0f50dbae5

I1ISO 22901-1:2008(E)

The DIAG-COMM may be referenced without any IN-/OUT-PARAM-IF-REFS. In this case, the whole DIAG-
COMM is relevant for the referencing SUB-COMPONENT.

SUB-COMPONENT-PATTERNS may be used to specify how the presence of a SUB-COMPONENT can be
determined at runtime. In opposite to an ECU-VARIANTs VARIANT-PATTERNS this is not intended to be
performed automatically but only for documentation purposes. However, after a SUB-COMPONENT has been
selected or “identified” by a diagnostic application, the diagnostic application may provide according
functionality. For example it can filter out any content that is not relevant for this SUB-COMPONENT.

There is no inheritance defined for SUB-COMPONENTs. SUB-COMPONENTSs should be defined for each
BASE-/ECU-VARIANT if necessary.

7.9.6 SUB-COMPONENT usage scenario

Figdre 172 — Multi purpose ECU with 2 LIN slaves illustrates a multi purpose ECU with.two Seat LIN slave
confrollers attached.

Front Seat
Left LIFM-ECTT

Tdnlt
Purpose
Front ECTT
Front Seat
Eight EIN-ECTT

Figure 172 — Multi purpose ECU with 2 LIN slaves

Singe only the multi purpose ECU (master) is attached to the CAN network, all diagnostic megsages, that
have an influence on,the behaviour or request the status of the seat ECU, will be sent to the mpster. . The
magter then decides how to handle those diagnostic messages. On the other hand, if an error ogcurs inside
one| of the LIN, slaves, this is probably indicated by a DTC activated in the master's fault memofy since the
slaves may not’have their own fault memory.

Thig means that the diagnostic data description of the master ECU shall also consider thg diagnostic
fundtionality of the slaves

This relationship can be expressed by defining a SUB-COMPONENT for each LIN-slave that:
a) reuses the content of the master ECU and therefore avoid redundancy;

b) resides inside the diagnostic description of the master ECU, to keep the SUB-COMPONENT that helps to
keep it self contained;

c) may be checked for validity or presence by using its SUB-COMPONENT-PATTERNS to filter out any
information that is not relevant in the current SUB-COMPONENT's context.
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The following code matches the example above:

<SUB-COMPONENTS>
<SUB-COMPONENT ID="_1234">

<SHORT-NAME>Groupl</SHORT-NAME>

<DESC>
<p>SUB-COMPONENT Example</p>

</DESC>

<!-- DTCs related to this SUB-COMPONENT-->

<SUB-COMPONENT-PATTERNS>
<SUB-COMPONENT-PATTERN>

<MATCHING-PARAMETER>
<EXPECTED-VALUE>A</EXPECTED-VALUE>
<DIAG-COMM-SNREF SHORT-NAME="ECU_Type_Read"/>
<OUT-PARAM-IF-SNREF SHORT-NAME="DataRecord"/>
</MATCHING-PARAMETER>
</MATCHING-PARAMETERS>
</SUB-COMPONENT -PATTERN>
</4UB-COMPONENT -PATTERNS>
<SUB-COMPONENT-PARAM-CONNECTORS>
<SUB-COMPONENT-PARAM-CONNECTOR ID="_1235">
<SHORT-NAME>SUB_COMPONENT_PARAM_CONNECTOR_EnableRxAndEnableTx €ontrol</SHORT-NAME>
<DIAG-COMM-SNREF SHORT-NAME="EnableRxAndEnableTx_ Control" />
</SUB-COMPONENT-PARAM-CONNECTOR>
</4UB-COMPONENT -PARAM-CONNECTORS>
<DPC-CONNECTORS>
<DTC-CONNECTOR>
<SHORT-NAME>DTCCONNECTORA</SHORT-NAME>
<DTC-DOP-REF ID-REF="DTCDOPA"/>
<DTC-SNREF SHORT-NAME="DTCO01"/>
</DTC-CONNECTOR>
<DTC-CONNECTOR>
<SHORT-NAME>DTCCONNECTORB</SHORTSNAME>
<DTC-DOP-REF ID-REF="DTCDOPA"/>
<DTC-SNREF SHORT-NAME="DEC(02"/>
</DTC-CONNECTOR>
</ITC-CONNECTORS>

<!4- Description of Services/related to this SUB-COMPONENT,

i.e. In case the ,SUB=COMPONENT is Identified the 3D-System shall only provide the
Services listegd\below.-->

</SUB-CPMPONENT>

<SUB*COIPONENT ID=n_R234">

<!4- Within “thids SUB-COMPONENT, DTCOl and Service DevelopmentData_Read is available-->

<SHORT-NAME>Group2</SHORT-NAME>

<DHSC>

D> SIIR-_COMPONENT Exampnle n

</DESC>
<!-- DTCs related to this SUB-COMPONENT-->
<SUB-COMPONENT-PATTERNS>
<SUB-COMPONENT-PATTERN>
<MATCHING-PARAMETERS>
<MATCHING-PARAMETER>
<EXPECTED-VALUE>B</EXPECTED-VALUE>
<DIAG-COMM-SNREF SHORT-NAME="ECU_Type_Read"/>
<OUT-PARAM-IF-SNREF SHORT-NAME="DataRecord"/>
</MATCHING-PARAMETER>
</MATCHING-PARAMETERS>
</SUB-COMPONENT-PATTERN>

286 © ISO 2008 — Al rights reserved


https://standardsiso.com/api/?name=f9b8761ec37f6a1f8e205bd0f50dbae5

I1ISO 22901

</SUB-COMPONENT-PATTERNS>
<SUB-COMPONENT-PARAM-CONNECTORS>
<SUB-COMPONENT-PARAM-CONNECTOR ID="_2235">
<SHORT-NAME>SUB_COMPONENT_PARAM_CONNECTOR_DevelopmentData_Read</SHORT-NAME>
<DIAG-COMM-SNREF SHORT-NAME="DevelopmentData_ Read"/>
</SUB-COMPONENT-PARAM-CONNECTOR>
</SUB-COMPONENT-PARAM-CONNECTORS>
<DTC-CONNECTORS>
<DTC-CONNECTOR>
<SHORT-NAME>A1l</SHORT-NAME>
<DTC-DOP-REF ID-REF="DTCDOPA"/>

-1:2008(E)

</8sU

The)

8.1

8.1.

8.1.

8.1.

The)
clas

<DTC-SNREF SHORT-NAME="DTCO1l"/>
</DTC-CONNECTOR>
</DTC-CONNECTORS>
<!-- Description of Services related to this SUB-COMPONENT,
i.e. In case the SUB-COMPONENT is Identified the 3D-System
shall only provide the Services listed below.-->
</SUB-COMPONENT>
B-COMPONENTS>

additional comments below should be noted.

the diagnostic content of the master. In other scenarios it.night be more useful to have a sep
LAYER also for the LIN slaves.

There may be the use case to have a relatiohship between a function defined in |
DICTIONARY and a SUB-COMPONENT that.e.g. covers this functionality in the ECU.
explicitly modelled but still can be covered by adiagnostic application mapping to SEMANTIC
conventions.

Data model implementation in XML
Classifier

1 Classes

1.1 Default mapping

1.1.1 Description

defatift-mapping for classes will result in a XML schema complex type definition for each clas|
s name as complex type name. The elements based on such a type will also use the clas

eler

The SUB-COMPONENT addresses primarily documentation\use cases and offers another @pproach to

arate DIAG-

FUNCTION-
This is not
5 or naming

S, using the
S name as

hent name

8.1.

1.1.2 UML example

Figure 173 — Default class mapping illustrates the DIAG-LAYER-CONTAINER in UML.

DIAG-LAYER-CONTAINER

Figure 173 — Default class mapping

© 1SO 2008 — All rights reserved

287


https://standardsiso.com/api/?name=f9b8761ec37f6a1f8e205bd0f50dbae5

ISO 22901-1:2008(E)

8.1.1.13

<xsd:complex’

</xsd:comple

<xsd:complex
<!--Clas
<xsd:cho

<xsd

</xsd:ch

</xsd:comple

8.1.1.14

<?xml versio
<ODX MODEL-V]
<DIAG-LA|
<SHO

</DIAG-L;
</ODX>
8112 1
8.1.1.21

If a class has the stereotype «trans», it will be mapped to a named group definition. This makes such a ¢

transparent|

8.1.1.2.2

Figure 174

Schema example

Type name="DIAG-LAYER-CONTAINER">
xType>

Type name="ODX">
s: ODX-->
ice>

:element maxOccurs="1" minOccurs="1" type="DIAG-LAYER-CONTAINER"

bice>

KType>

ODX instance example

h="1.0" encoding="UTF-8"?>
ERSION="2.2.0">
YER-CONTAINER ID="IDO0006">
RT-NAME>A</SHORT-NAME>
RYER-CONTAINER>

ransparent mapping

Description

SHORT-NAME[1] : string
LONG-MAME[D.. 1] : TEXT
DESC[D..1] : DESCRIPTION

Figure 174 — Transparent class mapping

8.1.1.23

(invisible) with respect to an ODX instance document.
UML example
— Transparent class mapping illustrates the Transparent mapping in UML.
giranss
ELEMENT-ID

Schema example

<xsd:group name="ELEMENT-ID">

<xsd:sequence>

<xsd:element maxOccurs="1" minOccurs="1" type="xsd:string" name="SHORT-NAME"/>

<xsd:element maxOccurs="1" minOccurs="0" type="TEXT" name="LONG-NAME"/>

<xsd:element maxOccurs="1" minOccurs="0" type="DESCRIPTION" name="DESC"/>

</xsd:sequence>

</xsd:group>
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8.1.

1.2.4 ODX instance example

<some-surrounding-element>

<SHORT-NAME>SOME_ SHORT_NAME</SHORT-NAME>

<LONG-NAME>SOME_ LONG_NAME</LONG-NAME>

</some-surrounding-element>

I1ISO 22901-1:2008(E)

8.1.13—Interfaces

8.1.1.3.1 Description

Inteffaces are identified by the «interface» stereotype. Interfaces can only be used,as targets for SHORT-
NAME references or odxlinks. The interface name determines the name of the linking element.

8.1.

1.3.2 UML example

Figdre 175 — Mapping interfaces illustrates the Mapping interface in UML.

8.1.

<xsd|

8.1.

MATCHING-PARAMETER
EXPECTED-VALLIE[1] : string

*

aanfals

1

L/
winterfacaw
Service::OUT-PARAM-IF

Figure 175 — Mapping interfaces

1.3.3 Schema example

celement maxOcclUrs#"1l" minOccurs="1" name="OUT-PARAM-IF-SNREF" type="SNREF"/>

1.3.4 \~0ODX instance example

<OUT|

EDARAM-TF_SNREF SHORT-NAME="

8.1.

8.1.

1.4 Enumerations

1.41 Description

Enumerations are mapped to simple type definitions that are restrictions of the XML schema built-in simple
type xsd.:string.

© 1SO 2008 — All rights reserved
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8.1.1.4.2

UML example

Figure 176 — Enumerations illustrates the Enumerations in UML.

gehurmeralion:s
RADIX

HFY
DEC
B

o7

8.1.1.43

<xsd:simpleT
<xsd:res
<xsd

<xsd|

<xsd

<xsd|
</xsd:re

</xsd:simple
<xsd:complex

<xsd:attri

</xsd:comple;

8.1.1.4.4

<PHYSICAL-TY|

8115 (

8.1.1.5.1

Classes wi
stereotype.
used to ove
page, as wi

Figure 176 — Enumerations

Schema example

pe name="RADIX">

Friction base="xsd:string">
enumeration value="HEX"/>
enumeration value="DEC"/>
enumeration value="BIN"/>
enumeration value="OCT"/>
Etriction>

[vpe>
'vpe name="PHYSICAL-TYPE">

bute use="optional" type="RADIX" name="DISPLAY-RADLX!/>

kKType>

ODX instance example

PE DISPLAY-RADIX="DEC"/>

Ddxlink classes

Description

h the stereatype «odxlink» can only occur in conjunction with an association having the s
This is_semantically equivalent to association classes with «odxlink» stereotype and has 4
rcomera Visio deficiency that does not allow association classes to be shown on more than
bll-as the improper handling of generalization. All association classes within the ODX model K

to have the

ame
een
one
ave

«adxlink» anrnnfylnp
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8.1.1.5.2 UML example

Figure 177 — Association class mapping illustrates the Association class mapping in UML.

godxlinks
COMPARAMREF
/] i WALUE[] : string

codudifks DESC[D.J]': DESCRIPTIQN
i
* i
|
I
sodxlinks =

FUNCTIONAL-GROUP-REF —

Figure 177 — Association class mapping

8.1.1.5.3 Schema example

<xsd]: complexType name="COMPARAM-REF">
<!l-Association Class: COMPARAM-REF-->
<xgpd:sequence>
xsd:element maxOccurs="1" minOccurs="1" type="xsd:string" mamé="VALUE"/>
xsd:element maxOccurs="1" minOccurs="0" type="TEXT" name='"DESC"/>
</ksd:sequence>
<xpd:attributeGroup ref="ODXLINK-ATTR"/>

</xsp:complexType>

<xsd]: complexType name="FUNCTIONAL-GROUP-REF">
<xpd:complexContent>

xsd:extension base="PARENT-REF"/>

</ksd:complexContent>

</xsp:complexType>

<xsd]: complexType name="PARENT-REE">

<xpd:sequence>
</ksd:sequence>

<xpd:attributeGuoup *ref="0ODXLINK-ATTR" />

</xsp:complexType>

8.1./155:4° ODX instance example

<COMPARAM-REF DOCTYPE="CONTAINER" ID-REF="XID0001">
<SIMPLE-VALUE>0.125</SIMPLE-VALUE>

</COMPARAM-REF>

<FUNCTIONAL-GROUP-REF DOCTYPE="CONTAINER" ID-REF="XID0003">
<NOT-INHERITED-DIAG-COMMS>

<NOT-INHERITED-DIAG-COMM>
<DIAG-COMM-SNREF SHORT-NAME="A"></DIAG-COMM-SNREF>

</NOT-INHERITED-DIAG-COMM>
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</NOT-INHERITED-DIAG-COMMS>
</FUNCTIONAL-GROUP-REF>

8.1.1.6 Imported classes

8.1.1.6.1 Description

The stereotype «import» denotes classes that are imported at the XML schema level and are therefore not
described any further within the UML model. The class name will be usable as a type name within a XML

schema elepmentdefimition:

8.1.1.6.2 |UML example

Figure 178 — Mapping of imported classes illustrates the Mapping of imported classes in UML.

<IMports:p

Figure 178 — Mapping of imported classes

8.1.1.6.3 |[Schema example

<xsd:element| maxOccurs="unbounded" minOccurs="0" type="p" name="p"/>

8.1.1.6.4 |ODX instance example

<some-surrouhding-element>
<p>Some tekt or other XHTML elements</p>

</some-surropnding-element>

8.1.2 Attrjbutes
8.1.21 Default mapping

8.1.2.1.1 [Description

By default INL_otteibitac vl b paonsad +a o Alamantc Af tha carracnandina aloce Lioina tha conasifind
’

Hata

8.1.2.1.2 UML example

Figure 179 — Default attribute mapping illustrates the Default attribute mapping in UML.

MATCHING-PARAMETER
EXPECTED-YALUE[1] : string

Figure 179 — Default attribute mapping

oV Tt oot S v i DT T o P P e U tO- SO o CIe e TS O e SO T o P oy~ Crao S ooy tric—Sp T TmcT

type. The specified multiplicity will be transformed into the XML schema occurrence constraints.
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I1ISO 22901

2.1.3 Schema example

<xsd:complexType name="MATCHING-PARAMETER">

<X

</

</xs

8.1

<MAT]

</MA]

8.1.

8.1.

sd:sequence>

<xsd:element maxOccurs="1" minOccurs="1" type="xsd:string" name="EXPECTED-VALUE"/>

xsd: sequence>

d:complexType>

-1:2008(E)

CHING-PARAMETER>
EXPECTED-VALUE>SOME_VALUE</EXPECTED-VALUE>
DIAG-COMM-SNREF SHORT-NAME="A"/>
OUT-PARAM-IF-SNREF SHORT-NAME="B"/>
CHING-PARAMETER>

.2 XML attribute mapping

.2.1 Description

If ap attribute has a stereotype <<attr>> it will be mapped‘te’a XML attribute. The multiplicity is

[0..1

If th
If, in

8.1.

Figu

8.1.

<xsd

Jor[1].

e multiplicity is [0..1], a default value may be specified which will be mapped to a default constr
addition to a default value, the attributes changeability is frozen it will be mapped to a fixed att

.2.2 UML example

re 180 — XML attribute mapping illustrates the XML attribute mapping in UML.

DIAG-SERVICE

attr» |S-CYCLIC[0.1]  boolean = false
gattry IS-MULTIPLE[O. 1] boolean = false

Figure 180 — XML attribute mapping

.2.3 . “Schema example

: domplexType name="DIAG-SERVICE">

restricted to

aint in XML.
ribute.

<xsd:attribute default="false" use="optional" type="xsd:boolean" name="IS-CYCLIC"/>

<xsd:attribute default="false" use="optional" type="xsd:boolean" name="IS-MULTIPLE"/>

</xsd:complexType>

8.1.2.24 ODXinstance example

<DIAG-SERVICE IS-CYCLIC="true" ID="A">

<SHORT-NAME>A</SHORT-NAME>

</DIAG-SERVICE>

© 1SO 2008 — All rights reserved
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8.1.23

8.1.2.3.1

Description

Transparent mapping

If an attribute has the stereotype «transy, it will be mapped to a named group definition. This makes such an
attribute transparent (invisible) with respect to an ODX instance document. It is important that the referenced
class also has the «trans» stereotype.

8.1.2.3.2

UML example

Figure 181

8.1.2.3.3

<xsd:complex
<xsd:seque

<xsd:gro

</xsd:sequ

</xsd:comple;

<xsd:group n
<xsd:seque
<xsd:elel
<xsd:ele
<xsd:elel
</xsd:sequ

</xsd:group>

8.1.2.34

<DEFAULT-CAS

- PR T A H HTI gy tloo T AP ] ) H H
rranosparciit atinmuutc TTiappiTyg muostralcos Ui TTarnospyarctit attivulc TiappyirTtyg i

hce>

bme=
hce>
hent

ent

nent

k>

pnce>

kKType>

"ELEMENT-ID">

maxOccurs="1"
maxOccurs="1"

maxOccurs="1"

pnnce>

DEF AULT-CASE
=transs HAMNDLE[1] : ELERM EMNT-IDr

Figure 181 — Transparent attribute mapping

Schema example

'vpe name="DEFAULT-CASE">

p ref="ELEMENT-ID"/>

minOccurs="1" type="xsd:Stxring" name="SHORT-NAME"/>

minOccurs="0" type="TEXT" name="LONG-NAME" />

minOccurs="0" type="DESCRIPTION" name="DESC"/>

ODX instance example

<SHORT-NAME>SOME_SHORT_NAME<"/ SHORT-NAME>

<LONG-NAME
</DEFAULT-CA

8.1.24 )

EE>

SOME_LONG_.NAME< / LONG-NAME>

(ML content mapping

8.1.2.41

Description

If an UML attribute has the stereotype «contenty, it will be mapped to the content of the class’ corresponding
XML element. Not more than one attribute per class may have this stereotype. The multiplicity is restricted to

[0..1] or [1].
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8.1.24.2 UML example

Figure 182 — XML content mapping illustrates the XML content mapping in UML.

EXTERNAL-ACCESS-METHOD

==gontent== METHOQD[1] : string

Figure 182 — XML content mapping

8.1.2.4.3 Schema example

<xsd}:

<xpd:simpleContent>

</ksd:simpleContent>

</xsp:complexType>

8.1.2.44 ODX instance example

<EXTERNAL-ACCESS-METHOD ID="A">

</EX['ERNAL-ACCESS-METHOD>

8.2

8.2.1 Generalizations

8.2.1.1 Overview

The)
and

XML schema types generated for both methods are identical however they are referenced different
8.2/1.2 Parent generalization

8.2/1.2.1 Description

an i

complexType name="EXTERNAL-ACCESS-METHOD">

xsd:extension base="xsd:string"/>

SHORT-NAME>A</SHORT-NAME>
METHOD/ >

Relationships

1:2008(E)

ODX model uses two different implementation schemes of generalization denoted by the «impl-parent»

«impl-child» stereotypes:.The implementation scheme shall not change in a single inheritang

heritance tree. The actual derived type is being identified by the xsi:type attribute that is

XML schema Instance namespace.

© 1SO 2008 — All rights reserved
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part of the

Using the\parent generalization concept, there are only XML elements created using the most general class of
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8.2.1.2.2

UML example

Figure 183 — UML representation of parent generalization illustrates the Parent generalization in UML.

DATA-OBJECT-PROP

MAG-CODED-TYPE

zattrs BASETYPE-ENCODIMG[O.1] : EMCODING

8.21.23

<xsd:complex]

<!--Class:

<xsd:attri
<xsd:attri
<xsd:attri
<xsd:attri
</xsd:comple

<xsd:complex]
<xsd:compl
<xsd:exten
<xsd:seq
<xsd:e

<xsd

</xsd:
</xsd:ex
</xsd:comp

</xsd:comple;

0.1 cattrs BASE-DATA TYPE[!] - DATATYPE

wattrs [S-HIGHLOWABYTE ORDER[D..1]: boalean =true

N

==impl-parent ==

STANDARD-LENGTH-TYFE

BIT-LENGTH[1] : unsignedint
BIT-FASKID. 1] hexBinary
gattrs COMNDENSED[D..1] : baoleah = falze

Figure 183 — UML representation of parent generalization

Schema example

'vpe name="DIAG-CODED-TYPE">

DIAG-CODED-TYPE-->

bute use="optional" type="ENCODING" name="BASE-TYPE=ENCODING"/>
bute use="required" type="DATA-TYPE" name="BASE-DATA-TYPE"/>
bute use="optional" type="TERMINATION" namez"TERMINATION"/>
bute default="true" use="optional" type="xgd:boolean"

name="IS-HIGHLOW-BYTE-ORDER" />

KType>

[vpe name="STANDARD-LENGTH-TYPE!>

pxContent>

Eion base="DIAG-CODED-TYPE'">

ence>

lement maxOccurs="1*»minOccurs="1" type="xsd:unsignedInt" name="BIT-LENGTH"/>
element maxOcgursg="1" minOccurs="0" type="xsd:hexBinary" name="BIT-MASK"/>
Eequence>

Fension>

lexContent>

KType>

<xsd:complexType name="DATA-OBJECT-PROP">

<xsd:complexContent>

<xsd:extension base="DOP-BASE">

<xsd:sequence>

<xsd

:element maxOccurs="1" minOccurs="1" type="DIAG-CODED-TYPE"

name="DIAG-CODED-TYPE" />

</xsd:sequence>

</xsd:extension>

</xsd:complexContent>

</xsd:complexType>
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8.21.24 ODX instance example

<DATA-OBJECT-PROP ID="A">

<SHORT-NAME>DTC_HEX_VALUE</SHORT-NAME>

<COMPU-METHOD>
<CATEGORY>IDENTICAL</CATEGORY>

</COMPU-METHOD>

<DIAG-CODED-TYPE BASE-DATA-TYPE="A_UINT32" BASE-TYPE-ENCODING="2C" xsi:type="STANDARD-LENGTH-TYPE">
<BIT-LENGTH>8</BIT-LENGTH>

</DIAG-CODED-TYPE>

<PHYSICAL-TYPE BASE-DATA-TYPE="A_UINT32"/>

-1:2008(E)

</DA'A-OBJECT-PROP>

8.2.

8.2.

Using the child generalization concept, there are only XML elements created.for the most speciali

1.3  Child generalization

1.3.1 Description

of ah inheritance tree.

8.2,

1.3.2 UML example

Figdre 184 — UML example of child generalization illustrates the child generalization in UML.

8.2.

onx
wattrs MODEL-YERSION1]: string=2.1.0

1
1

ODX-CATEGORY

<attrs IC[1] 0 1D
cattrs ILJ. 1] @ sinng
<transs HAMULE]T] - ELEREN - 10

£
«impl-ghild

rutipleECU)obs MultdpleECU o s :MULTIPLE-E CU-JOB-SPEC

ved classes

Figure 184 — UML example of child generalization

1.3.3 Schema example

<xsd:complexType name="ODX-CATEGORY">

</xs

d:complexType>

<xsd:complexType name="MULTIPLE-ECU-JOB-SPEC">

<X

sd:complexContent>

<xsd:extension base="ODX-CATEGORY">

© 1SO 2008 — All rights reserved
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</xsd:ex

</xsd:comp

tension>

lexContent>

</xsd:complexType>

<xsd:complex

<xsd:choic

Type name="ODX">

e>

<xsd:element maxOccurs="1" minOccurs="1" type="MULTIPLE-ECU-JOB-SPEC"

name="MULTIPLE-ECU-JOB-SPEC" />

</xsd:choice>

</xsd:comple;

8.21.3.4

<ODX>
<MULTIPLE-

</MULTIPLE
</ODX>

kKType>

ODX instance example

ECU-JOB-SPEC>

FECU-JOB-SPEC>

8.2.2 Asspociations

8.2.21 (

8.22.1.1

Compositio
aggregated
association
given at the

If the upper
as describe)

fomposition and aggregation

Description

h and aggregation are both mapped to.identical XML structures. This is done in a way that
object becomes a sub-element ‘of-the aggregating object. The multiplicities given at
end of the aggregated class are mapped to XML schema occurrence constraints. The multiplic
other end are irrelevant for the.implementation.

bound of the specified mdltiplicity exceeds 1, the association will be mapped to a wrapper elen
din 8.2.2.2.

the
the
ities

hent
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8.2.21.2 UML example

Figure 185 — UML example of composition and aggregation illustrates the composition and aggregation in
UML.

DIAG-L AYER

cattrs ID[1]: 1D
wattrs OID[0. 1] string
stransy HAMOLE[1] : ELEMENT-ID

.1

0.1

DataParameter: DIAG-DATA -DICTIONARY-SFEC

Figure 185 — UML example of composition and aggregation

8.2..1.3 XML schema example

<xsd]: complexType name="DIAG-LAYER">
<xgpd:sequence>
xsd:element maxOccurs="1" minOccurs="0" type="DIAG-DATA-DICTIONARY-SPEC"
name="DIAG-DATA-DICTIONARY-SPEC"7>

</ksd:sequence>

</xsp:complexType>

8.2.2.1.4 ODX instance example

<PROJ'OCOL ID="A">
SHORT-NAME>A</SHORT-NAME>
DIAG-DATA-DICPLIONARY-SPEC/>
COMPARAM-SPEE-REF ID-REF="A"/>
</PRPTOCOL>

8.2.2.2- _Wrapper elements

8.2.2.21 Description

If the upper bound of the specified multiplicity of an association exceeds 1, the association will be mapped to
either one or multiple wrapper elements, which are implemented by anonymous type definition. The specific
implementation of the wrapper element depends on the generalization concept (see 8.2) being used for the
aggregated class.
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8.2.2.2.2

8.2.2.2.2.1 Description

Wrapper element for child generalizations

Due to the fact that wrapper elements have been introduced to group elements of identical type, it requires
multiple wrapper elements to group the distinct elements resulting from child generalization. I.e. there will be
one wrapper element for each most specialized class within an inheritance tree using child generalization.

8.2.2.2.2.2 UML example

Figure 186 r%m&mﬁwmemmmmmﬁmﬁhmmm ; izatt ;
child generalization in UML.

DIAG-LAYER-CONTAINER

4

1
1.7

DHAG-LAYER

girmpHchilds

|HHERARCHY-ELENENT |

eirmpl-childs

£

wlmpl-childs

PROTOGOL

BASE-VARIANT

s5ing

8.2.2.2.23 XML schema example

<xsd:complex[lype name=!DIAG-LAYER-CONTAINER">
<xsd:complpxContent>

<xsd:extpns¥on base="0DX-CATEGORY ">

<xsd: spqgdence>

Figure 186 —UML representation of wrapper for child generalizations

<xsd:element maxOccurs="1" minOccurs="0"
<xsd:complexType>

<xsd:sequence>

<xsd:element maxOccurs="unbounded" minOccurs="1"

name="PROTOCOL" />
</xsd:sequence>
</xsd:complexType>

</xsd:element>
<xsd:element maxOccurs="1" minOccurs="0"

<xsd:complexType>

<xsd:sequence>

300

name="PROTOCOLS">

name="BASE-VARIANTS"

type="PROTOCOL"

>
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<xsd:element maxOccurs="unbounded" minOccurs="1"
name="BASE-VARIANT" />
</xsd:sequence>
</xsd:complexType>

</xsd:element>

</xsd:sequence>

</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

I1ISO 22901-1:2008(E)

type="BASE-VARIANT"

8.2,

<DIA|

</DI

8.2.

8.2.
As

par
for

8.2,

Figu
gen

.2.2.4 ODX instance example

-LAYER-CONTAINER ID="A">
SHORT-NAME>A</SHORT-NAME>
PROTOCOLS>
<PROTOCOL ID="ID04Mar26100629">
<SHORT-NAME>B</SHORT-NAME>
<COMPARAM-SPEC-REF ID-REF="A"/>
</PROTOCOL>
/PROTOCOLS>
BASE-VARIANTS>
<BASE-VARIANT ID="ID04Mar26100633">
<SHORT-NAME>C</SHORT-NAME>
</BASE-VARIANT>
/BASE-VARIANTS>
AG-LAYER-CONTAINER>

.2.3 Wrapper element for parent generalizations

2.2.3.1 Description

Il specializations is sufficient.

.2.3.2 UMLCexample

eralizationsyin UML.

BASIC-STRUCTURE

stated above, wrapper elements have been introduced to group elements of identical type. In|case of the
nt generalization there exist-only elements of the most general type. Therefore a single wrapper element

re 187 — WML representation of wrapper for parent generalizations illustrates the wrappef for parent

Service: PARAM

BYTE-SIZE[0..1] : unsignedint

0.1

1.*
{ordered}

st RO shing
etransy HANDLE[1] : ELEMEMNT-ID
wattrs SEMANTIC[O. 1] string

Figure 187 — UML representation of wrapper for parent generalizations

8.22.23.3 XML schema example

<xsd

:complexType name="BASIC-STRUCTURE">

<xsd:sequence>

© 1SO 2008 — All rights reserved
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<xsd:element maxOccurs="1" minOccurs="1" name="PARAMS">
<xsd:complexType>
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="PARAM" name="PARAM"/>
</xsd:sequence>
</xsd:complexType>

</xsd:element>

</xsd:sequence>

</xsd:complekType>

8.2.2.2.34 ODX instance example

<STRUCTURE Ip="A">
<SHORT-NRME>A</SHORT-NAME>
<PARAMS>
<PARAM xsi:type="VALUE">
SHORT-NAME>B</SHORT-NAME>
DOP-SNREF SHORT-NAME="C"/>
</PARAM>
</PARAMS
</STRUCTURE>

8.2.2.2.4 |[No wrapper

8.2.2.241 Description

There are Jome cases where the presence of awrapper element is not desirable. This circumstance is bging
denoted by|the «<nowrapper» constraint.

8.2.2.24.2 UML example

Figure 188 — UML representation of no wrapper element illustrates no wrapper element in UML.

FNOWIARppers SPECIAL-DATA

+

{ordered}

citnpl-childs

SDG
zattrs SI[0.1]: string

Figure 188 — UML representation of no wrapper element

8.2.2.243 XML schema Example

<xsd:complexType name="SDG">
<xsd:complexContent>
<xsd:extension base="SPECIAL-DATA">

<xsd:sequence>
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<xsd:element maxOccurs="unbounded" minOccurs="0" type="SDG" name="SDG"/>

</xsd:sequence>

</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

8.22.24.4 ODX instance example

<SDG,

<S
<S|
</SD|

8.2.

8.2,

Ins
that
alsdg
con

The)
eler

The)
8.2.

Figu
wra

DG/ >
DG/ >

5>

.2.5 Single wrapper for different elements

2.2.5.1 Description

everal other cases there was a requirement to collect different elements within a single wrap
is being shown by a constraint attached to all affected associations. The body of the constrg
the name of the single wrapper element and the total /minimum multiplicity. The commj
straint takes precedence over the default wrapper definition.

hent. All associations that participate in a common wrapper constraint shall have the same prio

common-wrapper constraint works only for identical associations.

.2.5.2 UML example

re 189 — UML representation of_common wrapper element illustrates the representation
pper in UML.

OEM MODEL-YEAR" |VEHICLE-MODEL 1\."EHI'CLE-T‘I’PE| ECU-PROXY

ber element
int contains
on-wrapper

rules for name generation apply as usual, e.g. -REFES will be appended to the name of the wrapper

number.

of common

{cornmon-wr apper,

eodx|inks [ — narmne=IMNFO- COMPOMENT; min=(];}
' codulinks . ]
godaglinks -—_—_—_—__F___—ﬁ_;_/’/f—)
¥ * * cndyinks

VEATCTE-TNFORMATION

eattrs DIO[O.1] : string
«transs HANDLE[1]: ELEMENT-ID *

Figure 189 — UML representation of common wrapper element

8.22.25.3 XML schema example

<xsd

<X

:complexType name="VEHICLE-INFORMATION">

sd:sequence>

<xsd:element maxOccurs="1" minOccurs="1" name="INFO-COMPONENT-REFS">
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<xsd:complexType>

<xsd

:sequence>

<xsd:element maxOccurs="unbounded" minOccurs="1" name="INFO-COMPONENT-REF"

type="ODXLINK" />

</xsd:sequence>

</xsd:complexType>

</xsd:element>

</xsd:sequence>

</xsd:complexType>

8.22.25.4

<VEHICLE-INF]
<SHORT-N
<INFO-CO
<INF

<INF!
</INFO-C
</VEHICLE-IN]

ODX instance example

DRMATION>

pME>A</SHORT-NAME>

MM PONENT-REFS>

D-COMPONENT-REF ID-REF="IDO01"/>
D-COMPONENT-REF ID-REF="ID002"/>
DMPONENT-REFS>

[FORMATION>

9 Packaged ODX data (PDX)

9.1 Ovelview

9.1.1 Gen
The excha
exchanged
the followin
— odx-c,
— odx-d
— odx-e

— odxf (f

— odx-fd

eral

hge of ODX data can be realized with- a file container called “PDX package”. All files tdg
are packaged in one PDX package™A“PDX package can handle ODX-files of different types
j file extensions:

bdx-cs (for COMPARAM-SPEC, COMPARAM-SUBSET);

for DIAG-LAYER-CONTAINER);

for ECU-CONFIG);

or FLASH);

for FUNCTION-DICTIONARY);

be
with

— odx-m

forMULTIPLE-ECU-JOB-SPEC);

— odx-v (for VEHICLE-INFORMATION-SPEC);

— odx (alternatively all the files containing ODX data can use the extension “odx” lesser restrictive).

The PDX-package may not only contain ODX data, text or pictures, but arbitrary files of just any format.

The content of a PDX package is described in a separate XML document called “PDX package catalogue”.
The PDX package catalogue itself contains no ODX data. It is used as a repository for meta-data in the
exchange process.
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All file names for files containing ODX data or involved in the ODX/PDX exchange process shall be handled in
a case-sensitive manner by all ODX-compliant tools. The file-extensions shall always be expressed in small
letters. The filename of the PDX package catalogue shall always be “index.xml” in small letters.

9.1.2 PDX package/package catalogue use cases
PDX package/package catalogue use cases are as follows:
— mutual data exchange between OEM and partners:

full data exchanae {onewanorhao \wave )
re-Eea-eXeHaHge—(oRe-Way-OtWwo-WayS);

— incremental (partial) data exchange: only newly created or changed data is exchanged:;
— | configuration management and version control:
— exchange of revision history;

— support for CMS-specific versioning 30): each process partner.can add CMS-interpal revision
information independently;

— | multi-versioning: different revisions of a file may be provided in assingle PDX package.
9.2 Structure of PDX package

9.2.1 Structure of PDX package catalogue

A PDX package consists of a collection of files. The content of the PDX package is described |in the PDX
package catalogue, which is one of the files.that are stored in the PDX package. Figure 190 — UML
representation and structure of the PDX package catalogue illustrates the modelling in UML.

FILE

ABLOCK _
CATALOG Trainss FANDLE[T] | ELEMENTD g [<2r WOIET VPO 11 siing
SHORT-NAMEL1] - siring attrs UPD[1] : UPD-STATUS ) RI0.1] : string _
1\" CATEGORYI[0..1] : strin 1 * uattrs CREATION-DATE[D..1] : dateTime
-1 - sting scontents CONTENT[] : string
0.1 Q
. 0.1 0.1
0.1 a.- aenumerations
UPD-STATUS
AdminData: ADMIN-DATA | [AdminData:SDG | NEW

{CDmpanyDal.a::CDMFLNY-DhTL |

Figure 190 — UML representation and structure of the PDX package catalogue

A PDX package catalogue is represented by a CATALOG instance; it provides a list of all files that are stored
in the corresponding PDX package. These file entries can be grouped logically. As an example, ODX data
files may be stored in one group, and files for documentation (manuals, images, etc.) in another one.

For this purpose the CATALOG contains a list of so-called ABLOCKSs; each ABLOCK represents a logical
group and may contain an arbitrary number of FILE members each representing a single file in the PDX
package. As an option, a CATEGORY member may be specified for an ABLOCK. This allows the definition of
process-specific criteria for the categorization of files.

30) CMS: Configuration Management System.
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The following values are predefined for CATEGORY:

ODX-DATA for all files that are derived from an ODX-CATEGORY;

ODX-JOB for all job code files (e.g. java-files, class-files, jar-files, dll-files);

all libraries that can be used or are imported by jobs;

an ECU-MEM.

a)
b)
c) LIBfor
d)
The predefi
The SHOR]

hed list of CATEGORYSs can be extended according to the actual use case.

[-NAME is a mandatory member of each ABLOCK. It identifies the logical group that thefiles i

PROGRAMMING-DATA for binary/hex files that are used for ECU programming and are referenced from

the

ABLOCK be¢long to rather than the ABLOCK itself. Multiple ABLOCKSs with the same SHORT-NAME may ¢xist

in one PD

revision infprmation that is specific for the ABLOCK, i.e. it refers to all FILEs in the ABLOCK. ADMIN-D

that is valid| for all files in the PDX package and other global meta-data like COMPANYDATA can be st

directly in the CATALOG (see 7.1.2.3 for a detailed description of ADMIN-DATA and COMPANY-DATA).

A ABLOCK]has a mandatory UPD member that describes the update status of:the”/ABLOCK's files within

data exchamge process.

The UPD aTtribute can have one of the following values:

— NEW: | new files have been introduced,;

— CHANGED: the files have been changed;

— UNCHANGED: the files have not been changed;

— UNUSED: the files are no longer used at the moment but may be used again in the future;

— REUSED: the files that have been marked as UNUSED in an earlier stage of the data exchg
procesg are used again;

— DELETED the files have beendeteted;

— UNDEFKINED: no updaté-status available: this is the default value.

Each FILE member specifies the file name to locate one file within the PDX package. The MIME-TYPE,

CREATOR
MIME-TYP

the MIME-T

data, the M

used in caterlogues.

306

package catalogue. Each ABLOCK may contain an optional ADMIN-DATA member to §

and the CREATION-DATE of such a file can be specified with optional attributes. As value
E the already standardized MIME types can be used. Since ODX documents are XML docum
YPE “text/xml” can be used for them. In order to distinguish between the different types of (
ME<TYPEs defined in Table 27 — MIME-TYPEs used in PDX packages (not normative) shoul

tore
ATA
bred

the

nge

the
s of
ents
DDX
 be
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Table 27 — MIME-TYPEs used in PDX packages (not normative)

ODX category File extension MIME-TYPE
Comparam Spec, | odx-c, application/x-asam.odx.odx-c,
Comparam Subset odx-cs application/x-asam.odx.odx-cs
Diag-Layer Container odx-d application/x-asam.odx.odx-d
Vehicle Info Spec odx-v application/x-asam.odx.odx-v
Flash odx-f application/x-asam.odx.odx-f
Multiple ECLI loh odx-m application/x-asam adx odx-m
ECU Config odx-e application/x-asam.odx.odx-e
Furjctional Dictionary odx-fd application/x-asam.odx.odx-fd
Javp Jobs Jar application/x-asam.odx.jobs.xjar-Archive
Javp Jobs Source Jar application/x-asam.odx.jobs.xjava-Souice
EXAMPLE A catalogue for a PDX package with three files:

<?xmfl version="1.0" encoding="UTF-8"?>
<CATRLOG F-DTD-VERSION="ODX-2.2.0" xsi:noNamespaceSchemaLocation = "odX%cc.xsd" xmlns:xsi =
"http://www.w3.0rg/2001/XMLSchema-instance">
<SHORT-NAME>ODX_CC_Example</SHORT-NAME>
<ABLOCKS>
ABLOCK UPD = "NEW">
<SHORT-NAME>DiagData</SHORT-NAME>
<CATEGORY>ODX-DATA</CATEGORY>

<FILES>
<FILE MIME-TYPE = "text/xml" CREATOR = 4xy2" CREATION-DATE = "2005-12-08">DiagData.odx</FILE>
</FILES>
/ABLOCK>
ABLOCK UPD = "NEW">

<SHORT-NAME>Documentation</SHORT-NAME>
<CATEGORY>DOCUMENTATION</CATEGORY>

<FILES>
<FILE MIME-TYPE = "dpplication/pdf" CREATOR = "xyz" CREATION-DATE = "2005-12-08">odx_spec.pdf</HILE>
<FILE MIME-TYPE =“"fext/html" CREATOR = "xyz" CREATION-DATE= "2005-12-08">readme.html</FILE>
</FILES>
/ABLOCK>

</BBLOCKS>
</CAJ'ALOG>

9.2.2 Technical aspects of PDX package.

A PDX package is implemented as a ZIP archive with the file extension “.pdx” (for “packaged ODX").

A PDX package contains one file with the PDX package catalogue (see example above). This file is named
“index.xml” and is located in the root directory of the PDX package’s internal file system hierarchy.

A PDX package is a self-contained file, i.e. the PDX package catalogue references only files within the PDX
package. As a consequence, no references to external files are allowed in the PDX package catalogue.

A PDX package supports the storage of files in a hierarchical directory structure. In case of hierarchical file

storage, all file paths in the PDX package catalogue are formulated as absolute paths starting with the root
directory of the PDX package's internal file system hierarchy (e.g. “zipdirectory1/zipdirectory2/myfile.odx”). In
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case of java jobs the full path resulting from the java package structure needs to be included in the PDX file to

preserve the unambiguousness of a java job.

Naming conventions for files in PDX packages:

A file name is usually built according to the following scheme:

NAME.EXTENSION

The type of a file is specified explicitly by the MIME-TYPE member. As a consequence, there's no need for
tools conforming to ODX to map the file extension to a MIME type. The file extension should be handled as a

part of the f]

le name.

To store miiltiple revisions of the same file within a single ODX container (which is called “multi-versioening” in

ODX) each
share the s

9.3 Usage scenarios

9.3.1 PD)

9.31.1 (
The exchary
A process f

extracts thg
according t

Figure 191

seneral

data exchamge process in a sequence chart.

:PocessPartne:

create

[ package in the exchange process

out files

4 OO Comainer

bedild QDX containar catalos

ﬁe UL cortzirer caialog

i

eaaLrlfies

i
trarsfer OD cantainer

file revision is stored in a separate ABLOCK. All ABLOCKSs that contain revisions ofithe same
hme SHORT-NAME.

ge of ODX data and other supporting files is the main purpose of an PDX package.

file

artner builds the PDX package by including all files hexwants to transfer and by describing thoge in
the PDX package catalogue (see Figure 191). The other precess partner receives the PDX package

files; the PDX package catalogue can provideiinformation how these files are to be hangled
b the data exchange process.

and

— Usage of an ODX container in the data-exchange process illustrates the ODX container in the

 PrecessPartner

i
=
1

308

I ealrEcl OCX cunldire vad ug

= reed O cunlainer calalay

chackin files

o

Figure 191 — Usage of an ODX container in the data exchange process
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EXAMPLE

<?xml version="1.0"

<CATALOG xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

ISO 22901-

Full data exchange

1:2008(E)

All diagnostic layer instances that are needed for the diagnosis are packaged in one PDX package.

Supporting files, e.g. manuals or images, are added to the PDX package.

Incremental (partial) data exchange

To reduce the amount of transferred data, only new or changed files are included in the PDX package. All
unchanged files are omitted from the PDX package; they are listed in the PDX package catalogue using an
ABLOCK with the UPD member set to “UNCHANGED”. Unused/reused files can be handled the same way by

ng UPD to UNUSED/REFUSED

process partners have to agree on a common set of files as a base for the data exchange.-pr¢
mmon set may be established by a full data exchange at the beginning of the data exchange p

E The process partners are free to decide whether they retain ABLOCKs in the PDX. package c
not changed since the last data exchange. Including all unchanged ABLOCKSs in the PRX package cat
Its in a list of all files involved in the data exchange process so far. Such a list is useful for the docume

P Configuration management and version control

.1 Overview
K is designed to be independent from the used tools and the applied process to §
nangeability of ODX data. As a consequence, process-specific information like storage stru
sions should be kept outside of the ODX data. The PDX package catalogue can be used to
of information from one process partner to the other.

erally speaking, we distinguish two types of.tevision information: Public revision information g
by all process partners, while internal revision information is provided for company-internal us

Ap
e the same revisian history.
breserve the'public revision history of a file the process partners have to retain the file's ABL(

bciatedSADMIN-DATA until the next file revision is exchanged. Otherwise any previously g
siondinformation would be lost.

exchange process. However, the PDX package catalogue can become very large.and‘difficult to maintain.

cess. Such
rocess.

htalogue that
alogue finally
htation of the

support the
cture or file
ransfer this

an be used
e only (see

P 3 for details).

.2  Exchange of revision history

bme cases, the complete public revision history of a file shall be exchanged, e.qg. if a process partner gets
b for the first time that was changed several times before.

Iblic revision history-of a file is created by adding a new DOC-REVISION member to the ADMIN-DATA of
file's ABLOCK for-every new revision of the file. If an ABLOCK contains more than one file,|all the files

DCK and its
ccumulated

EXChange of revision history:

encoding="UTF-8"?>
F-DTD-VERSION="0ODX-2.2.0"

xsi:noNamespaceSchemalLocation="odx-cc.xsd">

<SHORT-NAME>ODX_CC_DR_Example</SHORT-NAME>
<COMPANY-DATAS>
<COMPANY-DATA ID="abc">
<SHORT-NAME>abc</SHORT-NAME>
<LONG-NAME>ABC Corp.</LONG-NAME>
</COMPANY-DATA>
<COMPANY-DATA ID="xyz">
<SHORT-NAME>xyz</SHORT-NAME>
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<LONG-
<TEAM-

NAME>XYZ Inc.</LONG-NAME>
MEMBERS>

<TEAM-MEMBER ID="jsmith">

<S

<L

</TE
</TEAM
</COMPAN
</COMPANY -
<ABLOCKS>
<ABLOCK
<SHORT
<CATEG]
<ADMIN]
<LAN

<DOC

<D

</
<D

</

< /DO

</ADMI

<FILES

<FIL

</FILE

</ABLOCK|

</ABLOCKS>
</CATALOG>

9.3.23 (

If a processg

HORT-NAME>jsmith</SHORT-NAME>
ONG-NAME>John Smith</LONG-NAME>
AM-MEMBER>

-MEMBERS>

Y-DATA>

DATAS>

UPD="CHANGED" >

FNAME>DiagData</SHORT-NAME>
PRY>ODX-DATA</CATEGORY>

FDATA>
UAGE>en-UK</LANGUAGE>
FREVISIONS>
PC-REVISION>
REVISION-LABEL>1.0.0</REVISION-LABEL>
STATE>draft</STATE>
DATE>2005-12-08T13:55:13</DATE>
DOC-REVISION>
PC-REVISION>

TEAM-MEMBER-REF ID-REF="jsmith"/>
REVISION-LABEL>1.0.1</REVISION-LABEL>
STATE>release</STATE>
DATE>2005-12-08T15:55:14</DATE>
MODIFICATIONS>

<MODIFICATION>

<CHANGE>added diagnostic service</CHANGE>

</MODIFICATION>

/MODIFICATIONS>
DOC-REVISION>
[-REVISIONS>

N-DATA>

E MIME-TYPE="text/xml" CREATOR=!xyz" CREATION-DATE="2005-12-08">DiagData

P>

LM S-specific versioning

control. Th

s dncludes an own versioning scheme etc. CMS-specific data

.odx</FILE>

partner manages ODX files with a CMS, this CMS typically applies its own mechanism for ver|
is stored as internal

revi

sion
sion

information within the PDX package catalogue to allow accurate version tracking independently from the
public revision information.

Whenever the CMS of a process partner updates its internal revision information of a file a new COMPANY-
REVISION-INFO member is added to the latest DOC-REVISION of the file. The COMPANY-REF in
COMPANY-REVISION-INFO is used to identify the process partner who created that internal revision
information. This allows the process partners to store their CMS-specific revision histories in the PDX package
catalogue without interfering with each other.

If CMS-specific revision information is needed, a separate ABLOCK should be provided for each file within the
PDX package. This way, process partners can update internal revision information independently. As with the
public revision history the process partners have to retain the ADMIN-DATA.
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EXAMPLE CMS-specific versioning:

<?xml version="1.0" encoding="UTF-8"?>
<CATALOG xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xs1i:noNamespaceSchemalLocation="odx-cc.xsd">

<SHORT-NAME>ODX_CC_CRI_Example</SHORT-NAME>

<COMPANY-DATAS>

<COMPANY-DATA ID="abc"><SHORT-NAME>abc</SHORT-NAME>

The Example is erroneous. The corrected example is:
<LONG-NAME>ABC Corp.</LONG-NAME></COMPANY-DATA>

<COMPANY-DATA ID="xyz">

F-DTD-VERSION="0ODX-2.2.0"

I1ISO 22901-1:2008(E)

<SHORT-NAME>xyz</SHORT-NAME>
<LONG-NAME>XYZ Inc.</LONG-NAME>
/COMPANY-DATA>
</[FOMPANY-DATAS>
<ABLOCKS>
ABLOCK UPD="CHANGED">
<SHORT-NAME>DiagData</SHORT-NAME>
<CATEGORY>ODX-DATA</CATEGORY>
<ADMIN-DATA>
<LANGUAGE>en-US</LANGUAGE>
<DOC-REVISIONS>
<DOC-REVISION>
<REVISION-LABEL>1.0.0</REVISION-LABEL>
<STATE>draft</STATE>
<DATE>2005-12-08T15:55:13</DATE>
<COMPANY-REVISION-INFOS>
<COMPANY-REVISION-INFO>
<COMPANY-DATA-REF ID-REF="xyz"/>
<REVISION-LABEL>01_00</REVISION-LABEL>
</COMPANY-REVISION-INFO>
</COMPANY-REVISION-INFOS>
</DOC-REVISION>
<DOC-REVISION>
<REVISION-LABEL>1.0.1</REVISION-LABEL>
<STATE>release</STATE>
<DATE>2005-12-08T15:55%14</DATE>
<COMPANY-REVISIONSINFOS>
<COMPANY-REVISTON-INFO>
<COMPANY~DATA-REF ID-REF="xyz"/>
<REVISION-LABEL>01_05</REVISION-LABEL>
</EOMPANY-REVISION-INFO>
< /COMPANY-REVISION-INFOS>
</DOC-REVISION>
£/DOC-REVISIONS>
<7ADMIN-DATA>

<FILES>

<FILE MIME-TYPE="text/xml" CREATOR="xyz" CREATION-DATE="2005-12-08">DiagData.odx</FILE>

</FILES>
</ABLOCK>
</ABLOCKS>
</CATALOG>

9.3.2.4  Using the UPD attribute for configuration management

During the export of a file to a PDX package, the container creator shall set the UPD attribute of the ABLOCK
that contains the file in the PDX package catalogue. To determine the correct update status of a file the
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container creator compares the current revision of the file to the last revision that was exchanged with the
process partner. The revision information itself can be omitted from the file's ABLOCK if it is not needed for
other purposes (e.g. for the revision history).

In an incremental data exchange process, the attribute values UNCHANGED, UNUSED, REUSED, and
DELETED imply that the files listed in this ABLOCK do not have to be exported to the PDX package because
the current revisions of the files were transferred during a previous data exchange. The container creator can

include the

files as a reference for the receiver of the PDX package.

The receiver of a PDX package may use the UPD member of an ABLOCK as a hint how to import the files in
the ABLOCK (e.g. to a CMS). This is useful if the PDX package catalogue provides no other revision

information

The import
since the la

EXAMPLE

The process

bf a file could result in a versioning conflict if the receiver of the PDX package has changed thig
5t data exchange. Such a conflict shall be resolved manually by the process partners!

Usage of UPD attribute in a complex data exchange process.

partner “ABC” creates a PDX package with the revision 1.0.0 of the file “DiagData.odx” and the following

package catglogue:

<?xml versio
<CATALOG xml
xs1 :noNamesp

<SHORT-NAM|
<ABLOCKS>
<ABLOCK
<SHORT

<CATEG]

<ADMIN]

<DOC

<D

</

</DO

</ADMI

<FILES

<FIL

</FILE

</ABLOCK|

</ABLOCKS>
</CATALOG>

The process
revision 1.0.

h="1.0" encoding="UTF-8"?>
hs:xsi="http://www.w3.0rg/2001/XMLSchema-instance" F-DTD-VERSION="ODX-2.2.0"
hceSchemaLocation="odx-cc.xsd">

E>ODX_CC_UPD_Example_1</SHORT-NAME>

PPD="NEW">

-NAME>DiagData</SHORT-NAME>
DRY>ODX-DATA</CATEGORY>

FDATA>

FREVISIONS>

DC-REVISION>
REVISION-LABEL>1.0.0</REVISION-LABEL>
DATE>2005-12-08T15:55:14</DATE>
DOC-REVISION>

[-REVISIONS>

N-DATA>

CREATOR=" CREATION-DATE="2005-12-08">DiagData.odx</FILE>

£ MIME-TYPE="text/xml" abc"

P>

partner “XYZ” imports “DiagData.odx” from the received PDX package. He changes this file and exports

file

PDX

it as

| fo’ the PDX package. He also adds two files “odx_spec.pdf’ and “readme.html” without further rev

sion

information. The resulting PDX package catalogue may look like this:

<ABLOCK
<SHORT
<CATEG
<ADMIN
<DOC
<D

</
<D

312

UPD="CHANGED" >
-NAME>DiagData</SHORT-NAME>
ORY>ODX-DATA</CATEGORY>

—-DATA>

-REVISIONS>

OC-REVISION>
<REVISION-LABEL>1.0.0</REVISION-LABEL>
<DATE>2005-12-08T15:55:14</DATE>
DOC-REVISION>

OC-REVISION>
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<REVISION-LABEL>1.0.1</REVISION-LABEL>
<DATE>2005-12-08T17:25:04</DATE>
</DOC-REVISION>
</DOC-REVISIONS>
</ADMIN-DATA>
<FILES>
<FILE MIME-TYPE="text/xml" CREATOR="xyz" CREATION-DATE="2005-12-08">DiagData.odx</FILE>

</FILES>

</ABLOCK>

<ABLOCK UPD="NEW">

<SHORT-NAME>Documentation</SHORT-NAME>

</RBLOCKS>

</CH

Che

he imports the new revision and the other new files fram'the PDX package.

Afte

chamged and are omitted from the PDX package. The content of the PDX package is described as follows:

< ?xm|
<CAT|
xsi:
<S
<A|

<ADMIN-DATA>
<DOC-REVISIONS>
<DOC-REVISION>
<REVISION-LABEL>1.0.0</REVISION-LABEL>
<DATE>2005-12-08T17:25:04</DATE>
</DOC-REVISION>
</DOC-REVISIONS>
</ADMIN-DATA>
<FILES>
<FILE MIME-TYPE="application/pdf" CREATOR="xyz" CREATION-DATE="2005-12-08">odx_spec.pdf</FILE>
<FILE MIME-TYPE="text/html" CREATOR="xyz" CREATION-DATE="2005-1208¢>readme.html</FILE>
</FILES>
/ABLOCK>

TALOG>

Cking the UPD attribute “ABC” notices that “DiagData:0dx” was changed; he saves the revision 1.0.0 of t

changing the file “readme.html” “ABC” stares the new revision of this file in a PDX package; the other f

I version="1.0" encoding="UTF-8"?>
PLOG xmlns:xsi="http://www.w3.0rgY2001/XMLSchema-instance" F-DTD-VERSION="ODX-2.2.0"
hoNamespaceSchemaLocation="odx-¢c.xsd">
HORT-NAME>ODX_CC_UPD_Examp l'e~3 </ SHORT-NAME>
BLOCKS>
ABLOCK UPD="UNCHANGED">
<SHORT-NAME>DiggData</SHORT-NAME>
<CATEGORY>ODX4BATA</CATEGORY>
<ADMIN-DATAZ
<DOC-REVISIONS>
<POC-REVISION>
<REVISION-LABEL>1.0.0</REVISION-LABEL>

his file before

iles have not

DATLD 2000 12 0810 .00 .14 DATL

</DOC-REVISION>
<DOC-REVISION>
<REVISION-LABEL>1.0.1</REVISION-LABEL>
<DATE>2005-12-08T17:25:04</DATE>
</DOC-REVISION>
</DOC-REVISIONS>
</ADMIN-DATA>
<FILES>
<FILE MIME-TYPE="text/odx" CREATOR="xyz" CREATION-DATE="2005-12-08">DiagData.odx</FILE>
</FILES>
</ABLOCK>
<ABLOCK UPD="CHANGED">
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<SHORT-NAME>Documentation</SHORT-NAME>
<ADMIN-DATA>
<DOC-REVISIONS>
<DOC-REVISION>
<REVISION-LABEL>1.0.0</REVISION-LABEL>
<DATE>2005-12-08T17:25:04</DATE>
</DOC-REVISION>
<DOC-REVISION>
<REVISION-LABEL>1.0.1</REVISION-LABEL>
<DATE>2005-12-08T19:56:59</DATE>
<MODIFICATIONS>

<MODIFICATION>
<CHANGE>readme.html was revised</CHANGE>
</MODIFICATION>
/MODIFICATIONS>
</POC-REVISION>
</DOfF-REVISIONS>
</ADMIN-DATA>
<FILES
<FILE MIME-TYPE="application/pdf" CREATOR="xyz" CREATION-DATE="2005-12-08">odx (speC€.pdf</FILE>
<FILE MIME-TYPE="text/html" CREATOR="abc" CREATION-DATE="2005-12-08">readme.htmi</FILE>
</FILEp>
</ABLOCK
</ABLOCKS>
</CATALOG>
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Annex A
(normative)

Enumerations and pre-defined values

A.1 Predefined values of SEMANTICs

Table A.1 — SEMANTIC at DIAG-COMM defines the meaning of the normative values of SE[MANTIC at
DIAG-COMM.
Table A.1 — SEMANTIC at DIAG-COMM
Pre-defined value Description
COMMUNICATION To show that communication between tester and ECU is meant| (Used with
DIAGNOSTIC-CLASS=“STARTCOM” and DIAGNOSTIC-CLASS="S[TOPCOM”)
SE$SION Switch a diagnostic session
SECURITY Enable security access
IDENTIFICATION Read ECU or flash identification
FAULTREAD Read diagnostic trouble.codes
FAULTCLEAR Clear diagnostic trouble codes
DEFAULT-FAULT-CLEAR Clear diagnosticitrouble codes (may only appear once)
ENYREAD Read envirenment data of diagnostic trouble codes
VARCODING Job or‘service for variant coding
STOREDDATA Réad/write stored data
CURRENTDATA Read current data
MEMORY Read/write ECU memory
CONTROL Start/stop routine, request routine results
CALIBRATION Job or Service for ECU calibration
ROUTINE Start/stop a routine and/or request routine results
FUNCTION Execute function like enable/disable normal message transmission of reset ECU
DOWNLOAD Job or service to request a download data transfer (to the ECU)
UPLOAD Job or service to request an upload data transfer (from the ECU)
FLASHIOB Job-tsea-forreprogrammingoF-EGU-memory
TESTERPRESENT service to keep an active diagnostic session alive (may only appear once)

DEFINE-DYN-MESSAGE

Service defines a DYN-ID record

READ-DYN-DEF-MESSAGE

Service reads data using a DYN-ID

MEMORYREAD Job or service for reading ECU memory, e.g. Read Memory By Address Service
MEMORYWRITE Job or service for writing ECU memory, e.g. Write Memory By Address Service
STOREDDATAREAD Job or service for reading stored data, e.g. Read Data By Identifier Service
STOREDDATAWRITE Job or service for writing stored data, e.g. Read Write By Identifier Service

VARIANTCODINGREAD

Job or service for reading variant coding data
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Table A.1 (continued)

Pre-defined value Description
VARIANTCODINGWRITE Job or service for writing variant coding data
EVENTREAD Job or service for interpretation of event triggered ECU responses
EVENTCLEAR Reset event logic in the ECU to stop event triggered responses
DEFAULT-EVENT-READ Default interpretation of event triggered ECU responses (may only appear once)
DEFAULT-EVENT-CLEAR Reset default event logic in the ECU (may only appear once)

Table A.2 | SEMANTIC at PARAM defines the meaning of the normative values of SEMANTIC at PARAN!.

Table A.2 — SEMANTIC at PARAM

Pre-defined value Description
ID Identifier
SERVICE-IL Service identifier
SUBFUNCT|ION Subfunction of service identifier
CONTROL Control parameter
DATA Data
LOCAL-ID Local identifier
COMMON-ID Common identifier
CONTROLHRARAMETER-ID Control parameter identifier
DATA-ID Data identifier
DATAPACKAGE-ID Data package identifier
PARAMETHR-ID Parameter.identifier
DYN-ID Dynamically defined identifier within a request and a response

Table A.3 + SEMANTIC at TABLE-defines the meaning of the normative values of SEMANTIC at TABLE.

Table A.3 — SEMANTIC at TABLE

Pre-defined{value Description
DATA-ID Data identifier
PACKAGE-ID Package identifier
PARAMETER-ID Parameter identifier
LOCAL-ID Local identifier
COMMON-ID Common identifier
ADDRESS Memory address in the ECU
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A.2 Values of extendable enumerations

Table A.4 — Enumeration of SYSPARAM at SYSTEM defines the meaning of the normative values of
SYSPARAM at SYSTEM.

Table A.4 — Enumeration of SYSPARAM at SYSTEM

Value Description
TIMEZONE Count of minutes to UTC
YEAR trdicationrof-year
MONTH Indication of month
DA Indication of day
HOUR Indication of hour (0-23)
MINUTE Indication of minute (0-59)
SECOND Indication of second (0-59)
TE$TERID Identification identifier of the tester
USERID Identification identifier of the user
CENTURY Indication of century
WHEK Indication of week

Tabje A.5 — Enumeration of TYPE at DATABLOCK défines the meaning of the normative values|of TYPE at

DATABLOCK.
Table A.5 — Enumeration of TYPE at DATABLOCK
Value Description
BOPT Data block of boot memory
COPE Data blockof\code memory
DATA Data bloek of data memory

Table A.6 — Enunjeration of PARAM-CLASS at COMPARAM defines the meaning of the normatiye values of

PARAM-CLASS at COMPARAM.

Table A.6 — Enumeration of PARAM-CLASS at COMPARAM

Value Description

TIMING Message flow timing parameters, e.g. inter byte time or time between request and response.

INIT Parameters for initiation of communication e.g. trigger address or wakeup pattern. These
parameters shall not be overwritten within ECU-Variant layer in any way.

COM General communication parameter

ERRHDL Parameter defining the behaviour of the D-server in case an error occurred, e.g. D-server could
either continue communication after a timeout was detected, or stop and reactivate.

BUSTYPE This is used to define bustype specific parameters (e.g. baud rate). Most of these parameters

affect the physical hardware. These parameters can only be modified by the first LOGICAL-
LINK that acquired the physical resource. When a second LOGICAL-LINK is created for the
same resource, these parameters that were previously set will be active for the new LOGICAL-

LINK.
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Table A.6 (continued)

Value

Description

UNIQUE_ID This type of ComParam is used to indicate to both the ComLogicalLink and the Application that
the information is used for protocol response handling from a physical or functional group of
ECUs to uniquely define an ECU response.

TESTER_PRESENT [ This type of communication parameter is used to indicate to a server (or servers) that a client is
still connected to the vehicle and that certain diagnostic services and/or communication that
have been previously activated are to remain active.

Table A.7 + Enumeration “PHYSICAL-LINK-TYPE” defines the meaning of the normative value§ of
PHYSICAL{LINK-TYPE.
Table A.7 — Enumeration “PHYSICAL-LINK-TYPE”
Value Description

ISO_11898 |2 DWCAN ISO 11898-2, Road vehicles— Controller area network (CAN)— Part 2: High-speed
medium access unit

ISO_11898|3_DWFTCAN [ISO 11898-3, Road vehicles — Controller area network (CAN) — Part 3: Low-speed, fault-
tolerant, medium-dependent interface

ISO_11992|1_DWCAN ISO 11992-1, Road vehicles — Interchange of digital information on electrical connectjons
between towing and towed vehicles — Part 1: Physical and data-link layers

ISO_9141_2 UART ISO 9141-2:1994/Amd.1:1996, Road vehicles — Diagnostic systems — Part 2: CARB
requirements for interchange of digital information — Amendment 1

ISO_14230|1_UART ISO 14230-1, Road vehicles — Diagnostic systems — Keyword Protocol 2000 — Payt 1:
Physical layer

ISO_11898 |RAW ISO 11898-1, Road vehicles ==~_Controller area network (CAN) — Part 1: Data link layerjand
physical signalling

SAE_J1850] VPW SAE J1850, Class B data‘communications network interface (GM Class 2)

SAE_J1850] PWM SAE J1850, Class.B data communications network interface (Ford SCP)

SAE_J2610] UART SAE J2610, Serjal data communication interface (Chrysler SCI bus type)

SAE_J1708| UART SAE J1708, Serial data communications between microcomputer systems in heavy-guty
vehicle.applications

SAE_J1939] 11_DWCAN [SAEN1939, Recommended practice for a serial control and communications vehicle
network — Physical Layer, 250K bits/s, Twisted Shielded Pair (Dual Wire CAN)

GMW_3089] SWCAN GMLAN Single Wire CAN Physical and Data Link Layer Specification

XDE_5024_JUART, SERIAL DATA BUS FOR COMMUNICATIONS BETWEEN MICROCOMPUTER
ASSEMBLIES (UART with Delco Electronics SXR 5V interface)

CCD_UART SAE 880586 Chrysler Collision Detection (CU2d) Bus Interface, Integrate Circuit Wser
Manual (UART with 5V differential interface circuit at 7812.5 bits/s)

A.3 Values of non-extendable enumerations

Table A.8 — Enumeration “STANDARDISATION-LEVEL” defines all possible values and their meaning of
properties of type STANDARDISATION-LEVEL.
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Table A.8 — Enumeration “STANDARDISATION-LEVEL”

Value Description

STANDARD The communication parameter belonging to a standardized protocol (or defined by the ODX
working group) shall be supported by a D-server implementing this corresponding standardized
protocol. This one cannot execute diagnostic data using a protocol not supported by the D-
server.

OEM-SPECIFIC The communication parameter is part of a non-standardized OEM-specific protocol;
nevertheless it is required to be implemented by the runtime system. Diagnostic data using an
OEM-specific protocol not supported by the runtime system cannot be executed by the runtime
system If the runtime qutpm detects an lmqnppnrfpd communication parnmpfpr type OEM-

SPECIFIC, it shall stop the execution of the diagnostic data and provide an errorimgssage.

OP['IONAL This communication parameter does not have to be supported by the D-server| If a DIAG-
COMM uses an unsupported comparam of this type the comparam can be igndred and the
DIAG-COMM can be executed nevertheless.

OEM-OPTIONAL This communication parameter covers the OEM specific comparams that nee¢ not to be
supported by the runtime system.

Tabje A.9 — Enumeration “DIAG-CLASS-TYPE” defines all possible values and their meaning of groperties of
type DIAG-CLASS-TYPE.

Table A.9 — Enumeration “DIAG<CLASS-TYPE”

Value Description
STARTCOMM Starts the communication.
STOPCOMM Stops the communication.

VARIANTIDENTIFICATION Used for identification of the ECU variant.
READ-DYN-DEF-MESSAGE Reads the data.via DYN-ID.
DYN-DEF-MESSAGE Createsa DYN-ID.
CLEAR-DYN-DEF-MESSAGE |Deletes'a DYN-ID.

Tabje A.10 — Enumeration )*ADDRESSING” defines all possible values and their meaning of properties of
typg ADDRESSING.

Table A.10 — Enumeration “ADDRESSING”

Value Description
FUNCTIONAL Only functional addressing is supported.
PHYSICAL Qnly physical addressing is supported. Qnly an individual ECU can be dddressed in
this mode.
FUNCTIONAL-OR-PHYSICAL |Both modes are supported.

Table A.11 — Enumeration “ROW-FRAGMENT” defines all possible values and their meaning of properties of
type ROW-FRAGMENT.
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Table A.11 — Enumeration “ROW-FRAGMENT”

Value Description
KEY The parameter acts like a PHYS-CONST with the TABLE-ROW's KEY as value and the
TABLE's KEY-DOP as DOP.
STRUCT The parameter acts like a VALUE parameter that references the TABLE-ROW's

STRUCTURE as DOP.

Table A.12 — Enumeration “COMM-RELATION-VALUE-TYPE” defines all possible values and their meaning

of propertiep of type COMM-RELATION-VALUE-TYPE.

Table A.12 — Enumeration “COMM-RELATION-VALUE-TYPE”

Value Description

CURRENT The value should be retrieved from the tester/ECU every time when the DIAG-VARIABLE is
accessed. The D-server sends/receives the actual value. This is the default if no VALUE-TYPE
is specified.

STORED When a changed value is retrieved from the tester, the D-sérver should store this value| for
further use. The stored value is sent to the ECU.

STATIC The value should be retrieved once from the testet/ECU when the DIAG-VARIABLE is
accessed for the first time. After that the value cannotde changed anymore. An example for a
static value is an ECU-internal identifier.

SUBSTITUTED These values are neither current nor stored butvalues delivered by the ECU as substituted (or
intermediate) values.

MEASURENMENT The values describes measurement services, tables etc.

Table A.13 — Enumeration “COMPU-CATEGORY*!defines all possible values and their meaning of propefties
of type COMPU-CATEGORY.
Table A.13 =Enumeration “COMPU-CATEGORY”
Value Description

IDENTICAL Just passes,on the input value so that the internal value and the physical one are identical.

LINEAR COMRU-METHODs of type LINEAR multiply the internal value with a factor and add on an
offset/Exactly one COMPU-SCALE shall be defined.

SCALE-LINEAR Similar to LINEAR. But multiple COMPU-SCALESs can be defined.

TEXTTABLE The type TEXTTABLE transforms the internal value into a textual expression via mapping
defined by this computational method.

COMPUCODRE A r‘nm'r_\nfnr program coded in Java prncrgmming Ianglmgn does the nnmpllfnﬁnn

TAB-INTP A COMPU-METHOD of type TAB-INTP defines a set of points and the physical value is to be
calculated via linear interpolation.

RAT-FUNC A rational function differs from the linear function in the omission of the restrictions for COMPU-

NUMERATORs and COMPU-DENOMINATORSs. They can have as many V-values as needed.

SCALE-RAT-FUNC

Similar to RAT-FUNC. But multiple COMPU-SCALEs can be defined.
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Table A.14 — Enumeration “DATA-TYPE” defines all possible values and their meaning of properties of type

DATA-TYPE.
Table A.14 — Enumeration “DATA-TYPE”
Value Description
A_INT32 32 bit signed integer (range: -231.. 2"31-1)
A_UINT32 32 bit unsigned integer (range: 0 .. 2*32-1)
A_FLOAT32 32 bit float (IEEE 754 single precision)
A_KLOAT64 64 bit float (IEEE 754 double precision)

A_ASCIISTRING

ISO-LATIN-1 (ISO/IEC 8859-1) coded character field with maximum length:2431-1 bytes

A_UTF8STRING

UTF-8 coded character field with maximum length: 2*31-1 bytes

A_UNICODE2STRING

UNICODE-2 (ISO/IEC 10646 UCS-2) coded character field with. maximum lerjgth: 2731-1
characters

A_BYTEFIELD

Byte field with maximum length: 2432-1

Table A.15 — Enumeration “DATAFORMAT-SELECTION” defines all ‘possible values and their /meaning of

properties of type DATAFORMAT-SELECTION.

Table A.15 — Enumeration “DATAEORMAT-SELECTION”

Value Description
INTEL-HEX Intel hex-format
MOTOROLA-S Motorola hex-format
BINARY Unformatted data

Tabje A.16 — Enumeration “ENCQODING” defines all possible values and their meaning of propefties of type

ENCODING.
Table A.16 — Enumeration “ENCODING”
Value Description

BCD-P Packed BCD format --- A BCD digit is packed in 4 bits (nibble) (47 = 0x47).

BCD-UP Unpacked BCD format --- A BCD digit is mapped to one byte (17 = 0x0107).

1C One’s complement

2C Two’s complement

SM Sign-Magnitude --- The encoding sign-magnitude means the first bit represents the sign (e.g. “1”
equals “-"). In the following bits the magnitude of the value is coded.)

UTF-8 UTF-8 Encoding Form. The Unicode encoding form which assigns each Unicode scalar value to
an unsigned byte sequence of one to four bytes in length, as specified in Table 3-5, UTF-8 Bit
Distribution. (See definition D36 in Section 3.9, Unicode Encoding Forms.)
UTF-8 Encoding Scheme. The Unicode encoding scheme that serializes a UTF-8 code unit
sequence in exactly the same order as the code unit sequence itself. (See definition D39 in
Section 3.10, Unicode Encoding Schemes.)

uCs-2 ISO/IEC 10646 encoding form: Universal Character Set coded in 2 octets. (See Appendix C,

Relationship to ISO/IEC 10646.)
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Table A.16 (continued)

Value Description
ISO-8859-1 ISO/IEC 8859-1, Information technology — 8-bit single-byte coded graphic character sets —
Part 1: Latin alphabet No. 1
1ISO-8859-2 ISO/IEC 8859-2, Information technology — 8-bit single-byte coded graphic character sets —

Part 2: Latin alphabet No. 2

WINDOWS-1252

Windows Code Page 1252 (Latin 1)

NONE

In case the BASE-TYPE-ENCODING is not defined explicitly, the “default encoding” shall be

Loal
appiear

Table A.17 |— Enumeration “ENCRYPT-COMPRESS-METHOD-TYPE” defines all possible valués”and their

meaning of|properties of type ENCRYPT-COMPRESS-METHOD-TYPE.

Table A.17 — Enumeration “ENCRYPT-COMPRESS-METHOD-TYRE”

Value Description
A_UINT32 The content of the element shall be interpreted as a type A_UINT32 (e.g. for value comparigon,
XML interpretation as xsd:unsignedint).
A_BYTEFIELD The content of the element shall be interpreted as)a“type A_BYTEFIELD (e.g. for value
comparison, XML interpretation as xsd:hexBinary).

Table A.18 — Enumeration “IDENT-VALUE-TYPE” defines all possible values and their meaning of propefties

of type IDENT-VALUE-TYPE.

Table A.18 — Enumeration “IDENT-VALUE-TYPE”

Value Description
A_UINT32 The content of the element shall be interpreted as a type A_UINT32 (e.g. for value comparigon,
XML interpretation.asxsd:unsignedint).
A_BYTEFIELD The content of the element shall be interpreted as a type A BYTEFIELD (e.g. for value

comparison; XML interpretation as xsd:hexBinary).

A_ASCIISTRING

The content of the element shall be interpreted as a type A_UNICODE2STRING (e.g. for value
comparison, XML interpretation as xsd:string)

Table A.19 — Enumeration “DIRECTION” defines all possible values and their meaning of properties of fype

DIRECTION.
Table A.19 — Enumeration “DIRECTION”
Value Description
DOWNLOAD Data transfer from tester to ECU
UPLOAD Data transfer from ECU to tester
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Table A.20 — Enumeration “INTERVAL-TYPE” defines all possible values and their meaning of properties of

type INTERVAL-TYPE.

Table A.20 — Enumeration “INTERVAL-TYPE”

Value Description
OPEN The edge value is not to be included.
CLOSED The edge value is to be included.
INFINITE The values of LOWER- and UPPER-LIMIT are ignored and -« will be used for LOWER-LIMIT

and +e for UPPER-LIMIT.

Table A.21 — Enumeration “PHYSICAL-DATA-TYPE” defines all possible values and.their meaning of

properties of type PHYSICAL-DATA-TYPE.

Table A.21 — Enumeration “PHYSICAL-DATA-TYPE”

Value Description
A_INT32 32 bit signed integer (range: -231.. 2"31-1)
A_UINT32 32 bit unsigned integer (range: 0 .. 2*32-1)
A_KLOAT32 32 bit float (IEEE 754 single precision)

A_KLOAT64 64 bit float (IEEE 754 double precision)

A_UNICODE2STRING

UNICODE-2 (ISO/IEC 10646 UCS+%2) coded character field with maximum lergth: 2*31-1
characters

A_BYTEFIELD

Byte field with maximum length-2/32-1

Table A.22 — Enumeration “RADIX” defines all possible values and their meaning of properties of fype RADIX.

Table A.22 — Enumeration “RADIX”

Value Description
HEX Hexadecimal number
DEC Decimal number
BIN Dual number
ocfr Octal number

Table-A23 — Enumeration “SESSION-SUB-ELEM-TYPE” defines all possible values and their meaning of

properties of type SESSION-SUB-ELEM-TYPE.

Table A.23 — Enumeration “SESSION-SUB-ELEM-TYPE”

Value Description
A_UINT32 The content of the element shall be interpreted as a type A_UINT32 (e.g. for value comparison,
XML interpretation as xsd:unsignedint).
A_BYTEFIELD The content of the element shall be interpreted as a type A_BYTEFIELD (e.g. for value

comparison, XML interpretation as xsd:hexBinary).

A_ASCIISTRING

The content of the element shall be interpreted as a type A_UNICODE2STRING (e.g. for value
comparison, XML interpretation as xsd:string)
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Table A.24 — Enumeration “TERMINATION” defines all possible values and their meaning of properties of
type TERMINATION.

Table A.24 — Enumeration “TERMINATION”

Value Description
END-OF-PDU Standard termination by the end of the PDU, for exceptions see 7.3.6.2.
ZERO Standard termination by a character consisting of binary zeros (e.g. 0x00 for one byte

characters, 0x0000 for two byte characters) , for exceptions see 7.3.6.2.

HEX-FF Standard termination by a character consisting of binary zeros (€.g. Oxit for one byte characters,
Oxffff for two byte characters), for exceptions see 7.3.6.2.

Table A.25 — Enumeration “UNIT-GROUP-CATEGORY” defines all possible values and _their meaning of
properties qf type UNIT-GROUP-CATEGORY.

Table A.25 — Enumeration “UNIT-GROUP-CATEGORY!

Value Description
COUNTRY Group of units, which are associated to a country-specific_tifiit system.
EQUIV-UNITS Group of equivalent units, which are used in different €ountries for the same application domgin.

Table A.26 — Enumeration “VALID-TYPE” defines all possible’values and their meaning of properties of type
VALID-TYPRE.

Table A.26 — Enumeration “VALID-TYPE”

Value Description
VALID Valid area. Current value is’within a valid range and can be presented to user.
NOT-VALID Invalid area. The ECU cannot process the requested data.
NOT-DEFINED Indicates an area; which is marked in a specification (e.g. as reserved). Shall usually not be set

by the ECUrbut is used by a tester to verify correct ECU behaviour. Also prevents use of afeas
during edifing’process.

NOT-AVAILABLE Currently invalid area. The value usually is presented by the ECU but can currently nof be

performed due to e.g. initialisation or temporary problems. This behaviour appears during
runtime and cannot be handled while data is edited.
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Table A.27 — Enumeration “PIN-TYPE” defines all possible values and their meaning of properties of type
PIN-TYPE.

Table A.27 — Enumeration “PIN-TYPE”

Value Description
HI “High” line/wire of a two wired physical data link
LOW “Low” line/wire of a two wired physical data link
K “K” line/wire of a ISO_9141_2 UART or ISO_14230_1_UART physical data link
L “L” line/wire of a ISO_9141_2_UART or ISO_14230_1_UART physical data link
> “High” line/wire of a two wired physical data link
RX “High” line/wire of a two wired physical data link
PLUS “Positive (+)” line/wire of a two wired physical data link
MINUS “Negative ()" line/wire of a two wired physical data link
SINGLE “Single” line/wire of a one wired physical data link (e.g. GMW_8089_SWCAN)
IGNITION-CLAMP “IGNITION-CLAMP” is needed for D-PDU API section “0.5.8
PDU_IOCTL_SET_PROG_VOLTAGE”
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Annex B
(normative)

ODX checker rules

B.1 Overview

Although cq
of the chec

IMPORTAN
application

ntained in an annex, this list of checker rules is an essential part of the specification. The Purg

case of viglation of a checker rule.

Some of th
warning ins
The checki
as “[warnin

B.2 ODX

Table B.1 —
each rule.

!

e rule descriptions are classified as “[warning]”. In that case, the application should repg
tead. One and the same erroneous condition could be covered by more than one checker

g application shall report at least one of these rules. If these rules are classified as “[error]” as
], at least one of the checker rules with error level shall be reported.

checker rules

- ODX checker rules includes a checker rule identifier (ID) in the left column to uniquely ide
bome ID numbers are missing due to cancellation of this specific checker rule. A renumberin

checker rulgs is not desired because of existing ODX checker rule software.

Table B.1 —'ODX checker rules

ose

er rules is to ensure the interchange ability of ODX-data.
T — The compliance to the checker rules is mandatory for ODX compliant data.| An
checking the consistency and conformity of ODX-data should create an-error messagg in

rt a
fule.
well

ntify
g of

| ocation Detailed description

Errgr
Leve

Rese

ved This range of IDs is reserved by this document.

N|lwr O

DIAG

COMM ThesPROTOCOLs that are supported by the DIAG-SERVICE are determined as
follows: If at least one PROTOCOL-SNREF exists, the referenced PROTOCOLs
aré supported. If no PROTOCOL-SNREF exists, all PROTOCOLs within the
layer hierarchy of the layer that specifies or imports the DIAG-SERVICE are

supported.

Every COMPARAM-REF at the DIAG-COMM shall refer to at least one of the
COMPARAMs or COMPLEX-COMPARAMSs in the COMPARAM-SUBSETS that

errg

are referenced by the supported combinations of PROTOCOIs and PROT-

STACKs.

PROG-CODE

For every PROG-CODE element the value of the SYNTAX sub-element is
matched against the strings “JAVA”, “CLASS”, and “JAR”.

warning

PROG-CODE

For every PROG-CODE element the value of the SYNTAX sub-element is
matched against the strings “JAVA” and “CLASS”. If the value does not match
one of these strings, it will be checked if the ENTRYPOINT within the same
PROG-CODE exists.

warning

PARAM
MATCHING-
REQUEST-PARAM

of Check for every DIAG-COMM with a defined request byte length for every erro
MATCHING-REQUEST-PARAM element if the value of the REQUEST-BYTE-
POS added to BYTE-LENGTH is lesser than or equal to the byte length of the

request belonging to the same DIAG-COMM.

type

r

326

© 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=f9b8761ec37f6a1f8e205bd0f50dbae5

I1ISO 22901-1:2008(E)

Table B.1 (continued)

ID Location Detailed description Error
Level
8 |PARAM of type|For every SYSTEM element the value of the SYSPARAM attribute is matched error
SYSTEM against the strings in the column “SYSPARAM” of the table 5 “Coding of system
parameter” in the ODX specification.
If the value does match one of these strings, the BASE-DATA-TYPE at
PHYSICAL-TYPE of the referred DOP shall also match. In Detail: (SYSPARAM
- physical data type):
¥ TTVIEZONE - AINTI3
+ YEAR - A_UINTS2
+ MONTH - A_UINT32
+ DAY - A" UINT32
+ HOUR - A UINT32
+ MINUTE - A_UINT32
+ SECOND - A_UINT32
+ TESTERID - A_BYTEFIELD
+ USERID - A_BYTEFIELD
+ CENTURY - A_UINT32
+ WEEK - A_UINT32
+ TIMESTAMP - A_BYTEFIELD

9| |Reserved This range of IDs is reserved by this document: -

10

11| | DATA-OBJECT- PHYSICAL-TYPE/DISPLAY-RADIX is,only allowed if PHYSICAL-TYPE/BASE- error

PROP DATA-TYPE is defined as a A_UINT82.
PHYSICAL-TYPE/PRECISION, is only allowed if PHYSICAL-TYPE/BASE-
DATA-TYPE is defined as A>,FLOAT32 or A_FLOATG64.
12 [DATA-OBJECT- DIAG-CODED-TYPE/MIN-LENGTH shall be lower or equal than DIAG-CODED- error
PROP TYPE/MAX-LENGTH:
13 [Reserved This range of IDsis reserved by this document. -
14 [DATA-OBJECT- Each range of SCALE-CONSTR shall not overlap any other range. Two closed error
PROP range ends with the same limit are prohibited
19 [END-OF-PDU- END-OF-PDU-FIELD/MIN-NUMBER-OF-ITEMS shall be lower or equal than error
FIELD END<OF-PDU-FIELD/MAX-NUMBER-OF-ITEMS.

19 [MUX For every CASE element, LOWER-LIMIT/CONTENT shall be less or equal to error
UPPER-LIMIT/CONTENT of the same CASE. “less or equal’ has different
meaning for every datatype that can appear for a SWITCH-KEY. Numbers are
ordered mathematically.

17] | DYNAMIC- The DATA-OBJECT-PROP referenced by the DETERMINE-NUMBER-OF error

LENGTH-FIELD ITEMS element: The DATA-OBJECT-PROP's PHYSICAL-TYPE/BASE-DATA-
TYPE shall be A_UINT32.

1 PTCS A DTC-DOP holds a set of DTCs that may either he inherited from the set of error
another DTC-DOP (referenced by LINKED-DTC-DOP excluding the DTCs
specified by NOT-INHERITED-DTC-SNREFs), may be referenced via DTC-

REF, or that may be specified within the DTC-DOP. Within this set, every
DTC/TROUBLE-CODE shall be unique excepting the temporary DTCs.

19 [ENV-DATA-DESC ([For every ENV-DATA-DESC element, the PARAM referenced by PARAM- error
SNREF shall reference a DATA-OBJECT-PROP or a DTC-DOP with
PHYSICAL-TYPE/BASE-DATA-TYPE set to A_UINT 32.

20 [ENV-DATA-DESC |[An ENV-DATA-DESC element contains a set of ENV-DATA elements that are error
referenced via ENV-DATA-REF.

For every ENV-DATA-DESC element this set contains no more than one ENV-
DATA, which contains an ALL-VALUE element.
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Error

ID Location Detailed description
Level

21 |ENV-DATA-DESC [An ENV-DATA-DESC element contains a set of ENV-DATA elements that are error
referenced via ENV-DATA-REF. DTC-VALUE shall be unique among ENV-
DATAs of a common ENV-DATA-DESC.

22 |DIAG-VARIABLE Case 1: COMM-RELATION refers to a DIAG-SERVICE: The parameter error
referenced by IN-PARAM-IF-SNREF shall exist in the DIAG-SERVICE's request

and the parameter referenced by OUT-PARAM-IF-SNREF shall exist in at least
one of the DIAG-SFRVICF's POS-RESPONSFs

Case 2: COMM-RELATION refers to a SINGLE-ECU-JOB: The parameter
referenced by IN-PARAM-IF-SNREF shall exist amongst the SINGLE-ECU-
JOB's INPUT-PARAMs and the parameter referenced by OUT-PARAM-IF-
SNREF shall exist amongst the SINGLE-ECU-JOB's OUTPUT-PARAMs.

23 |MATQHING- MATCHING-PARAMETER references a DIAG-COMM and a OUT-PARAM-IF| warning
PARAMETER via SNREF. The SHORT-NAME of the OUT-PARAM-IF-SNREF shallexist in all
positive responses in the case of DIAG-SERVICE.
24 | COMPARAM- Each ODXLINK shall reference an element within the same~COMPARAM- error
SUBJET SUBSET structure.
25 |MATQHING- MATCHING-COMPONENT references a DIAG-COMM/or MULTIPLE-ECU-JOB| warning
COMPONENT via odx-link and a OUT-PARAM-IF via SNREF. The SHORT-NAME of the OUT-

PARAM-IF-SNREF shall exist in all positive responses in the case of DIAG-
SERVICE or in one OUTPUT-PARAM in CASE. of the SINGLE-ECU-JOB or
MULTIPLE-ECU-JOB.

26 |Reselved This range of IDs is reserved by this document. -

27 |LOGICAL-LINK In case a BASE-VARIANT or a FUNETIONAL-GROUP inherits from multiple error
PROTOCOLs, a LOGICAL-LINKfer this BASE-VARIANT or FUNCTIONAL-
GROUP shall also refer to “exactly one of the PROTOCOL layers.
If the implicitly or explicitly*selected PROTOCOL supports more than one
PROT-STACK, PROT-STACK-SNREF shall specify one of them

28 |IDENT-DESC IDENT-DESC references'a DIAG-COMM and a OUT-PARAM-IF via shortname| warning
reference.

In case of a/DBIAG-SERVICE is referenced: The referenced parameter shall
exist in all positive responses of the DIAG-SERVICE.
In case of a“SINGLE-ECU-JOB is referenced: The OUT-PARAM shall exist at
the SINGLE-ECU-JOB.

29 |LAYER-REF within [ Only )ECU-VARIANT and BASE-VARIANT are valid types for reference by the error

ECU-MEM- LAYER-REF attribute of ECU-MEM-CONNECTOR. Check that the list of
CONNECTOR CAYERSs referred to only contain these types.
30 |Reselved This range of IDs is reserved by this document. -
31 |geneml Targets of odx-links shall be contained in the data pool of the current layer. error

The data pool contains all the instances of the parent layer hierarchy and the
imrr_\nrh:rl In\llnrc and-in-case - of an ECULVARIANT all other ECU-VARIANTS
belonging to the same BASE-VARIANT.

32 |DOP Direct and indirect cycles of odx-links are not allowed. error
TABLE Direct cyclic references occur when object A refers B and B refers A.
Indirect cyclic references occur when A occurs in the transitive closure over A's
reference chain.

In both cases this would result in an infinite reference loop.

33 |general All references may only reference the target as specified by the ODX UML error
model.
34 |Reserved This range of IDs is reserved by this document. -
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ID Location Detailed description Error
Level
35 |[PARAM of type|PARAM of type VALUE has an optional PHYSICAL-DEFAULT-VALUE element error
VALUE and a DOP-REF/DOP-SNREF which can reference both a COMPLEX-DOP, a
DATA-OBJECT-PROP or a DTC-DOP. The optional PHYSICAL-DEFAULT-
VALUE can only exist if the referenced DOP is a DATA-OBJECT-PROP or a
DTC-DOP.
36 |Reserved This range of IDs is reserved by this document. -
37
38 |DTC-DOP The BASE-DATA-TYPE at the PHYSICAL-TYPE shall be set to A_UINT32. error
39 |general At least one protocol layer shall exist in the inheritance hierarchy~of DIAGH error
LAYERS.
40 |Reserved This range of IDs is reserved by this document. -
41| |DIAG-SERVICE A PARAM with SEMANTIC=SERVICE-ID shall occur_at most once within g error
REQUEST, a POS-RESPONSE, a NEG-RESPONSE\and a GLOBAL-NEG-
RESPONSE, respectively.
42 | DIAG-CODED- If BASE-DATA-TYPE is A_BYTEFIELD, A_ASCIISTRING, A_UTF8STRING the error
TYPE IS-HIGHLOW-BYTE-ORDER shall not be present except DIAG-CODED-TYPE
is of type LEADING-LENGTH-INFO-TYPE:
43 |DATA-OBJECT- If INTERNAL-CONSTR is present withinselement DATA-OBJECT-PROP, DIAG- error
PROP CODED-TYPE/BASE-DATA-TYPE “shall be a ordered data type
(A_BYTEFIELD, A_INT32, A_UINT32, A_FLOAT32 or A_FLOATG64).
44 | MUX/SWITCH-KEY |DATA-OBJECT-PROP/DIAG-CODED-TYPE in element SWITCH-KEY shall be error
of type STANDARD-LENGTH-TYPE
44 |Reserved This range of IDs is reserved by this document. -
49 | MUX/CASE If a MUX element-has no CASES sub-element, it shall have a DEFAULT-CASH error
sub-element.
47| | COMPARAM-REF | Separately within every COMPARAM-REFS and for any supported combination error
of PROTOCOL and PROT-STACK, no COMPARAM should be assigned
multiple) values, excepting the COMPARAM-REF references a COMPLEX-
COMPARAM which defines ALLOW-MULTIPLE-VALUES = “true”.
49 [DIAG-COMM For each DIAG-COMM in a layer the parent hierarchy is searched for a DIAGH error
COMM that has the same SHORT-NAME as the overwriting DIAG-COMM. If g
DIAG-COMM with the same SHORT-NAME is found, this DIAG-COMM's
attribute IS-FINAL shall be false.
50 | DIAG-LAYER- Only the following PARENT-REF relationships are allowed: error
CONTAINER
— PROTOCOL -PARENT-REF-> ECU-SHARED-DATA
— FUNCTIONAL-GROUP -PARENT-REF-> ECU-SHARED-DATA
— FUNCTIONAL-GROUP -PARENT-REF-> PROTOCOL
— BASE-VARIANT -PARENT-REF-> ECU-SHARED-DATA
— BASE-VARIANT -PARENT-REF-> PROTOCOL
— BASE-VARIANT -PARENT-REF-> FUNCTIONAL-GROUP
— ECU-VARIANT -PARENT-REF-> ECU-SHARED-DATA
— ECU-VARIANT -PARENT-REF-> BASE-VARIANT
In all cases, the PARENT-REF source layer can have multiple PARENT-REFs
to DIAG-LAYER types given above.
Exception: An ECU-VARIANT can only have one BASE-VARIANT as a parent.
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ID Location Detailed description Error
Level

51 |REQUEST Every bit within a request shall be covered by at most one PARAM. error

52 |COMPU-METHOD |Each COMPU-SCALE of type TAB-INTP shall contain exactly one LOWER- error

of type TAB-INTP LIMIT and no UPPER-LIMIT.

53 |COMPU-METHOD ([The sub elements COMPU-INTERNAL-TO-PHYS and COMPU-PHYS-TO- error

of type | INTERNAL shall have the sub element PROG-CODE and only this.
COMPUCODE

54 |UNIT PHYSICAL-DIMENSION-REF, FACTOR-SI-TO-UNIT, OFFSET-SI-TO-UNIT: If error
one of these elements exists within the UNIT, the both remaining elements shall
also exist within the UNIT.

55 |DIAG{LAYER A DIAG-LAYER shall not import an ECU-SHARED-DATA by IMPORT-REF; if erroy
the same ECU-SHARED-DATA is already inherited by PARENT-REF inside the
same DIAG-LAYER or any inherited DIAG-LAYER.

56 |DIAGILAYER Within the intersection of a specialization level and a namespace, (s€e chapter error
7.3.2.4 “Value inheritance”) and a boundary (see 7.3.13:5..Boundary for
uniqueness of short-name, Table “Boundary for uniqueness -ef short-name”),
any SHORT-NAME shall uniquely define a data object.This rule extends to
objects referenced via odx-link within proxy/, wrappers as well.

The ODX data model contains the following proxy ‘wrappers: DIAG-COMM-
PROXY, DTC-PROXY, DIAG-VARIABLE-PROXY @and " TABLE-ROW.
57 |DATA-OBJECT- Each range of SCALE-CONSTR shall fit into the\INTERNAL-CONSTR range. error
PROF
58 | COMIM-RELATION [The enclosed ODX-LINK reference element may only refer to DIAG-COMMs error
DIAG{COMM that are either defined or imported-by ODX-LINK within at least one of the
TABLE-DIAG- DIAG-COMMS wrappers of the enclosing DIAG-LAYERs value inheritance
COMM- scope or of the same DIAG-LAYER.
CONNECTOR
The names of the referenceielements are:
— In case of COMM=RELATION: DIAG-COMM-REF;
— In case of DIAG-COMM: RELATED-DIAG-COMM-REF;
— In case_ of TABLE-DIAG-COMM-CONNECTOR: DIAG-COMM-REF.
59 |COMPU-METHOD |Within a~DATA-OBJECT-PROP containing a COMPU-METHOD of COMPU- error
of typg IDENTICAL |CATAGORY IDENTICAL the PHYSICAL-TYPE/BASE-DATA-TYPE and the
DIAG-CODED-TYPE/BASE-DATA-TYPE shall be identical. Exception if the
DIAG-CODED-TYPE/BASE-DATA-TYPE is A_ASCIISTRING or
AYUTF8STRING the PHYSICAL-TYPE/BASE-DATA-TYPE is
A_UNICODE2STRING.
60 |COMPU-METHOD |Only datatypes A _INT32, A_UINT32, A_FLOAT32 or A_FLOAT64 are allowed error
of type , LINEAR, | as internal or physical type.
TAB-INTFP,\ SCALE-
LINEAR RAT-
FUNC or SCALE-
RAT-FUNC
61 | COMPU-METHOD [Within a DATA-OBJECT-PROP containing a COMPU-METHOD of COMPU- error
of type TEXTTABLE |CATAGORY TEXTTABLE the PHYSICAL-TYPE/BASE-DATA-TYPE shall be
A_UNICODE2STRING.
62 |Reserved This range of IDs is reserved by this document. -
63
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ID Location Detailed description
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64 |COMPU-METHOD [For COMPU-METHODs of type IDENTICAL the objects COMPU-PHYS-TO- error
INTERNAL and COMPU-INTERNAL-TO-PHYS are not allowed. In all other
cases at least one of these objects shall be present. The cardinality of COMPU-
SCALEs in dependence of the compu-method shall be in both cases as follows:

— LINEAR, RAT-FUNC: exactly 1

— SCALE-LINEAR, SCALE-RAT-FUNC: 1..*
— TEXTTABLE: 1..*

—  TAB-INTP: 2..*

— IDENTICAL, COMPU-CODE: 0

69 |Reserved This range of IDs is reserved by this document. -

67

68 |IDENT-DESC The parameter referenced by OUT-PARAM-IF eithershall be CODED-CONST] error
or shall refer to a parameter using DATA-OBJECT-PROP.

69 |(IDENT-IF The values of attributes TYPE at all IDENT-VALUESs of one EXPECTED-IDENT] error
shall be identical.

70 [IDENT-DESC The values of the attributes TYPE at IDENT-VALUEs of the referenced IDENT]| error

shall match the PHYSICAL-TYPE/BASE=*DATA-TYPE defined in the DOP of thg
parameter referenced by OUT-PARAM-IF. In the case of a referenced
parameter of type CODED-CONST;“a compumethod IDENTICAL is assumed to
determine the expected physical type. The ident-value type A _ASCIISTRING
matches with the physical datatype A_UNICODE2STRING.

71 |PHYS-SEGMENT of | The START-ADDRESS shall contain a value less or equal to END-ADDRESS. error
type ADDRDEF-
PHYS-SEGMENT

72 | CHECKSUM If the CHECKSUM contains SOURCE-END-ADDRESS, the SOURCE-START error
ADDRESS sshall contain a value less or equal the SOURCE-END-ADDRESS.
73 |FILTER of type|FILTER-START shall contain a value less or equal to FILTER-END error
ADDRDEF-FILTER
74 | SEGMENT If )the SEGMENT contains SOURCE-END-ADDRESS, SOURCE-START- error
ADDRESS shall contain a value less or equal to SOURCE-END-ADDRESS.
79 | SECURITY- The content of these elements shall correspond with the datatype defined by the] error
METHOD, attribute TYPE.
FW-CHECKSUM, ) .
VALIDITYAFOR, A_UINT32 : xsd:unsignedint
FW-SIGNATURE, |A BYTEFIELD : xsd:hexBinary
CHECKSUM- ]
RESULT, else xsd:string
IDENT-VALCUE;
ENCRYPT-
COMPRESS-
METHOD,
CONFIG-ID, DATA-
ID
76 |DATABLOCK Address ranges of two different SEGMENTs in one DATABLOCK shall not error
overlap.
77 |DATABLOCK Address ranges of two different FILTERs in one DATABLOCK shall not overlap. error
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78 |DATABLOCK In case of hex formatted data (INTEL-HEX, MOTOROLA-S) and if at least one error
SEGMENT and at least one FILTER are defined, each SEGMENT shall
correspond to existing data after applying the FILTERs. This means that each
SEGMENT shall lie in the interval of one or more adjacent FILTERs defined in
the same DATABLOCK.

79 |Reserved This range of IDs is reserved by this document. -

80 |CHEQKSUM If the CHECKSUM contains UNCOMPRESSED-SIZE, UNCOMPRESSED-SIZE error
shall contain a value greater than zero.

81 |SEGNENT If the SEGMENT contains UNCOMPRESSED-SIZE, UNCOMPRESSED-SIZE error
shall contain a value greater than zero.

82 |Reselved This range of IDs is reserved by this document. -

83 |PHYS-MEM Address ranges of two different PHYS-SEGMENTSs in one PHYS-MEM shall not error
overlap.

84 |DATAFILE The wildcards “*” and “?” can only be used in DATAFILE/CONTENT if attribute error
LATEBOUND-DATAFILE=true.

85 |TABLE If KEY-DOP is defined it shall refer to a simple DATA-OBJECT-PROP. error

86 |Reselved This range of IDs is reserved by this document. -

88

89 |TABLE The TABLE-STRUCT parameter shall reference a parameter of type TABLE- error
KEY in the same request or response, TABLE-STRUCT and TABLE-KEY shall
reside in the same STRUCTURE™If one of them is an element of a
STRUCTURE.

90 |TABLE A STRUCTURE containing a*parameter TABLE-ENTRY shall not be referred by error
any parameter except by TABLE-ROW.

91 |DIAGICOMM A DIAG-COMM is able jto refer to FUNCT-CLASSes defined in different Diag- error
Layers. The SHORT-NAMEs of the FUNCT-CLASSes referenced by one DIAG-
COMM shall bewnigue.

92 |SESSION-DESC The SHORT-NAMEs of all FLASH-CLASSes referenced by one SESSION- error
DESC shall be unique.
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93

REQUEST

POS-RESPONSE,
NEG-RESPONSE,

GLOBAL-NEG-
RESPONSE

If a COMPU-METHOD is used in a response and COMPU-INTERNAL-TO-
PHYS is not present, COMPU-PHYS-TO-INTERNAL shall be invertible.

If a COMPU-METHOD is used in a request and COMPU-PHYS-TO-INTERNAL
is not present, COMPU-INTERNAL-TO-PHYS shall be invertible.

1. IDENTICAL: Condition for invertibility: Always
2. LINEAR: Condition for invertibility: VN1 != 0 or COMPU-INVERSE-VALUE

shall be defined.

3. SCALE-LINEAR: Condition for invertibility: The transition of neighbouring
intervals is strictly monotonic, in particular in case of discrete values. Adjacent
COMPU-SCALES shall have the same values on their common boundaries
AND the VN1 of all intervals shall have the same sign or shall be 0,1f VN1 = 0
COMPU-INVERSE-VALUE shall be specified.

4. RAT-FUNC: Inversion is not allowed.
5. SCALE-RAT-FUNC: Inversion is not allowed.
6. TEXTTABLE: Condition for invertibility:

— COMPU-INTERNAL-TO-PHYS: If the value inside COMPU-CONST is
not unique, or LOWER- and UPRER-LIMIT define a range, COMPU-
INVERSE-VALUE shall be defined'in this COMPU-SCALE.

— COMPU-PHYS-TO-INTERNAL: Always
7. TAB-INTP: Condition for invertibility: Always
8. COMPU-CODE: Inversion is net allowed.

error

94

95

Reserved

This range of IDs is reserved;by this document.

96

PROTOCOL

PROTOCOL-SNREFS shall not exist at DIAG-COMMs within PROTOCOL-
Layer.

error

97

MUX

The cases belonging to the same MUX have one defined type of SWITCH-KEY.
The datatype of the SWITCH-KEY is determined by the PHYSICAL-DATAA
TYPE_of the DATA-OBJECT-PROP assigned to the SWITCH-KEY. The
CONTENT of all CASEs LIMIT elements shall correspond with this datatype of
the "'SWITCH-KEY. For example: If the PHYSICAL-DATA-TYPE/BASE-DATA
TYPE of the SWITCH-KEY is A_INT32, all CASE/LIMIT/CONTENT elements
belonging to the same MUX as this SWITCH-KEY shall be interpretable as an
A_INT32 value.

error

98

MUX

If the CONTENT of LOWER- and UPPER-LIMIT contains a value of data type
A_UNICODE2STRING in context of MUX/CASE both values shall be identical.

error

99

TABLE

The value of TABLE-ROW/KEY shall be unique inside a TABLE. (including
referenced TABLE-ROWs).

error

100

MATCHING=

PARAMETER

TheDIAGNOSTHIC-CEASS—of aDIAG-COMMTeferenced—by MATCHING=

PARAMETER shall be “VARIANTIDENTIFICATION”.

error

101

103

Reserved

This range of IDs is reserved by this document.

104

DIAG-LAYER

Within one DIAG-LAYER DIAG-COMM with the values STARTCOMM or
STOPCOMM as DIAGNOSTIC-CLASS may only exist once, regardless of
whether they are inherited, imported or locally defined.

error

105

DIAG-LAYER

Within one DIAG-LAYER only one DIAG-COMM with SEMANTIC = DEFAULT-
FAULT-READ may exist, regardless of whether it is inherited, imported or
locally defined.

warning
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106 |Reserved This range of IDs is reserved by this document. -

107 | SESSION It is prohibited to reference one DATABLOCK more than once within the same error
SESSION.

108 | DIAG-COMM The type of all PARAM s inside the request, response and all including complex error
GLOBAL-NEG- DOPs and the allowed DOP references are restricted by table 6 “Positioning of
RESPONSE PARAM and DOP types” in the ODX specification.

109 [Resefved This range of IDs is reserved by this document. -

110 [ MATGHING- Case 1: DIAG-COMM-SNREF refers to a DIAG-SERVICE: The parameter error
PARAMETER referenced by OUT-PARAM-IF-SNREF shall exist in at least one of the DIAG-

SERVICE's POS-RESPONSEs or NEG-RESPONSEs.

Case 2: DIAG-COMM-SNREF refers to a SINGLE-ECU-JOB: The parameter
referenced by OUT-PARAM-IF-SNREF shall exist amongst the SINGLE-ECU-
JOB's OUTPUT-PARAMSs or NEG-OUTPUT-PARAMSs.

WARNING — This rule is to be evaluated on the BASE-VARIANT).

111 |Resefved This range of IDs is reserved by this document. -

112 | DATA-OBJECT- In case DATA-OBJECT-PROP has a UNIT-REF to-a"UNIT and UNIT references error
PRO-H a FACTOR-SI-TO-UNIT  or  OFFSET-SI-TO-UNIT, DATA-OBJECT-

PROP/PHYSICAL-TYPE/BASE-DATA-TYPE, .shall be numeric (A_INT32,
A_UINT32, A_FLOAT32 or A_FLOAT®64).

113 |PROG-CODE Within one SINGLE-ECU-JOB and one>MULTIPLE-ECU-JOB the contained| warnipg
PROG-CODE elements shall be disjoint regarding their value for the SYNTAX
attribute. JAVA, CLASS and JAR exclude each other.

114 | DIAG{CODED- For DIAG-CODED-TYPE with BASE-DATA-TYPE, BASE-DATA-TYPE is error

TYPH| numeric {A_INT32, A_UINT32, A_FLOAT32, A_FLOAT64} only STANDARD-
LENGTH-TYPE and PARAM-LENGTH-INFO-TYPE can be used.

115 [LENQTH-KEY-REF [LENGTH-KEY-REF  is~enly allowed to reference PARAM of type LENGTH-KEY error
within the same PRDU:

116 |LENQTH-KEY Within PARAM)of type LENGTH-KEY only simple DOPs with PHYSICAL- error
TYPE/BASE-DATA-TYPE = A_UNIT32 are allowed.

117 | COMPU-METHOD | If the(DIAG-CODED-TYPE of a DATA-OBJECT-PROP is defined as a string error

of type TEXTTABLE |[type.~\the definition of a range for COMPU-METHOD/CATEGORY
[TEXTTABLE]J/COMPU-SCALES/COMPU-SCALE is not allowed: If UPPER-
LIMIT is explicitly specified, its content shall be equal to the content of LOWER-
LIMIT.

118 |Resefved This range of IDs is reserved by this document. -

119 | DYN-DEFINED- Within one DYN-DEFINED-SPEC all referenced TABLEs with the same erroy
SPE(Q SEMANTIC shall not define or import multiple TABLE-ROWs with the same

KEY.

120 [Reserved This range of IDs is reserved by this document. -

121

122 [INTERNAL- LOWER-LIMIT/CONTENT shall be less or equal to UPPER-LIMIT/CONTENT. If error
CONSTR the CONTENT values are equal the INTERVAL-TYPE of both shall be set to
SCALE-CONSTR CLOSED.

COMPU-SCALE
MUX/CASES/CASE
PHYS-CONSTR
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123 |PARAM of type|[The value of PHYSICAL-DEFAULT-VALUE shall be interpretable with the type error
VALUE of the referenced DATA-OBJECT-PROP/PHYSICAL-DATA-TYPE/BASE-DATA-
TYPE and shall be a valid value with respect to DATA-OBJECT-PROP/PHYS-
CONSTR.
124 |PARAM of type|The corresponding internal value of PHYSICAL-DEFAULT-VALUE shall be error
VALUE within the range of the referenced DATA-OBJECT-PROP/INTERNAL-CONSTR.
12% [PARAM of type|The value of PHYS-CONSTANT-VALUE shall be interpretable with the type.o error
PHYS-CONST the referenced DATA-OBJECT-PROP/PHYSICAL-DATA-TYPE/BASE-DATAA
TYPE and shall be a valid value with respect to DATA-OBJECT-PROR/PHY S
CONSTR.
126 |PARAM of type|The corresponding internal value of PHYS-CONSTANT-VALUE_shdll be within error
PHYS-CONST the range of the referenced DATA-OBJECT-PROP/INTERNAL-€EONSTR.
127 | Reserved This range of IDs is reserved by this document. -—-
128 |Param  of  type[Value of SYSPARAM shall match one of the values inthepredefined value set. || warning
SYSTEM
129 | Reserved This range of IDs is reserved by this document, -
130 | COMPU-METHOD |LOWER-LIMIT shall be defined in any case of a COMPU-SCALE definition error
except the COMPU-METHOD is of CATEGORY LINEAR or RAT-FUNC, where
both LIMITs can be omitted.
131 | DDLID-DEF-MODE- [A DDLID-DEF-MODE-INFO shall geference services of DIAGNOSTIC-CLASS error
INFO CLEAR-DYN-DEF-MESSAGE via ‘odx-link CLEAR-DYN-DEF-MESSAGE-REF,
and services of DIAGNOSTIGCLASS READ-DYN-DEF-MESSAGE via odx-link
READ-DYN-DEF-MESSAGE-REF, and services of DIAGNOSTIC-CLASS DY N-
DEF-MESSAGE via odx:link DYN-DEF-MESSAGE-REF.
132 | Reserved This range of IDs is reserved by this document. -
133 | DIAG-VARIABLE The referenced IN-PARAM-IF/OUT-PARAM-IF shall not be contained (directlyf error
SUB-COMPONENT, | or indirectly) within a FIELD.
POS-RESPONSE-
SUPPRESSABLE,
ENV-DATA-DESC,
COMM-RELATION,
STATE-
TRANSITION-REF,
PRE-CONDITION=
STATE-REEF;
IDENT-DESC,
READ-BIAG-
COMM=
CONNECTOR,
WRITE-DIAG-
COMM-
CONNECTOR,
FUNCTION-OUT-
PARAM,
FUNCTION-IN-
PARAM
134 |Reserved This range of IDs is reserved by this document. -
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135 [DIAG-LAYER If an element of SHORT-NAME A is declared somewhere in the transitive error

closure of parent relationships of a DIAG-LAYER D, but no element A is valid in
D through inheritance (because it is eliminated somewhere within the
inheritance relationships), the SHORT-NAME A cannot be reused in D in the
same namespace. If the element A is valid in D through inheritance, its SHORT-
NAME can be reused to override the inherited element (except that inherited
element has IS-FINAL set to true). If A is not declared anywhere in the transitive
ctosure of parent retationships of a DIAGTEAYER D Acambefreety usedimB:

136 |NOT-INHERITED- |If an IS-MANDATORY DIAG-COMM of SHORT-NAME A is inherited into a error
DIAGICOMM DIAG-LAYER D, it may not be completely eliminated. In a single-inheritance
case it means it cannot be part of any NOT-INHERITED list amongst the
transitive closure of inheritance relationships of D. In a multiple-inheritance
case, where element with SHORT-NAME A is inherited from multiple sources, it
means that exactly one inheritance path shall remain open or as analternative
the element with SHORT-NAME A shall be redefined and thus overridden at
layer D. If some of the inherited elements of SHORT-NAME A are not
mandatory, the open inheritance path shall inherit one @éf~the mandatory
elements into D or the element with SHORT-NAME A might'\be overridden as
well.

137 | Genefal A DIAG-LAYER shall not inherit several objects of the same type and with the error
same SHORT-NAME from multiple parent layers‘with the same specialization
level if the objects are not overridden at that layer. In case an object with the
same SHORT-NAME is defined at the DIAG-LAYER ambiguity is resolved and
no conflict exists. In case the conflicting objects are of type DIAG-COMM, DOP,
TABLE or DIAG-VARIABLE all but one shall be excluded using a NOT-
INHERITED clause or as an alternative the object shall be redefined and thus
overridden.

138 | COMPU-METHOD |If only COMPU-INTERNAL-TO-PHYS is available the COMPU-INVERSE-| warnipg
of typg TEXTTABLE |VALUE of all the COMPU-SCALEs with same physical string value shall be
identical.

139 |LOGICAL-LINK A LOGICAL-LINK can either reference a BASE-VARIANT alone or a error
PROTOCOL alone or a PROTOCOL and a BASE-VARIANT or a PROTOCOL
and a FUNCTJONAL-GROUP. All other combinations are invalid.

140 | COMPU-SCALES | Applicable to)a DATA-OBJECT-PROP with STANDARD-LENGTH-TYPE with error
an ordered® BASE-DATA-TYPE and a COMPU-METHOD without COMPU-
DEFAUDLT-VALUE: At least the valid range of a DATA-OBJECT-PROP shall be
covered by the COMPU-SCALEs of the COMPU-METHOD. Valid range is
defined in section “Simple Data - Data Object Property”.

141 |Resefved This range of IDs is reserved by this document. -

142

143 [ SESSION-DESC SESSION-SNREF shall reference to a SESSION that exists within the ECU- errofr
MEM referenced by the ECIL-MEM-CONNECTOR the SESSION-DESC is

contained in.
144 |Reserved This range of IDs is reserved by this document. -
145 |general In case if DIAG-CODED-TYPE is A_FLOAT32 the BIT-LENGTH shall be equal error

to 32. In case of A_FLOAT64, the BIT-LENGTH shall be equal to 64. That
means that the DIAG-CODED-TYPE shall be of type STANDARD-LENGTH-
TYPE if BASE-DATA-TYPE is set to A_FLOATxx.

146 |Reserved This range of IDs is reserved by this document. -

148
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149 | IDENT-DESC IDENT-IF-SNREF shall reference to a IDENT-IF that exists within the error
namespace of the ECU-MEM referenced by the ECU-MEM-CONNECTOR the
IDENT-DESC is contained in.
150 |Reserved This range of IDs is reserved by this document. -—-
151 | COMPU-METHOD |Each COMPU-SCALE shall not overlap each other COMPU-SCALE inside the error
same wrapper COMPU-SCALES, except the COMPU-METHOD is of category
TEXTTABLE.
152 | DIAG-SERVICE If the POS-RESPONSE-SUPPRESSABLE element is defined at a [BIAG- error
SERVICE the parameter referenced by CODED-CONST-SNREF, ‘VALUE-
SNREF, TABLE-KEY-SNREF or PHYS-CONST-SNREF shall exist"within the
request of the DIAG-SERVICE containing the POS‘RESPONSE-
SUPPRESSABLE element.
158 | Reserved This range of IDs is reserved by this document. -
15%
156 | STRUCTURE The optional attribute BYTE-SIZE gives the size of.the whole structure in bytes|| warning
It shall not be less than the total size of 4he~included parameters. If the
STRUCTURE has any dynamic componefts*(e.g. MUX or any FIELD with
dynamic length) the BYTE-SIZE shall not ©e specified.
157 | odxlink DOCREF and DOCTYPE shall be specified either jointly or not at all. error
158 | ScopeOutOfXml The content of ODX files shall be in‘accordance to their file extension. error
ODX-CATAGORY
159 | ScopeOutOfXml The referenced file shall exist. error
PROG-CODE
160 | ScopeOutOfXml If the attribute LATEBOUND-DATA-FILE equals “false” the referenced file shal error
DATAFILE exist.
161 | INPUT-PARAM The optionahPHYSICAL-DEFAULT-VALUE can only exist if the referenced error
DOP is asDATA-OBJECT-PROP.
162 | Reserved This fange of IDs is reserved by this document. -—-
163 | INPUT-PARAM The“corresponding internal value of PHYSICAL-DEFAULT-VALUE shall be error
within the range of the referenced DATA-OBJECT-PROP/INTERNAL-CONSTR.
164 |Reserved This range of IDs is reserved by this document. -
16% | COMPU-METHOD [If the CATEGORY is LINEAR or SCALE-LINEAR the number of V at COMPU- error
SCALE/COMPU-NUMERATOR shall be 1 or 2 and the number of V at COMPU-
DENOMINATOR shall be 0 or 1.
If the CATEGORY is RAT-FUNC, SCALE-RAT-FUNC the number of V at
COMPU-SCALE/COMPU-NUMERATOR  shall be greater than O
If DENOMINATOR value is-missing,-it-is-set-to 1 per default
166 | Reserved This range of IDs is reserved by this document. -
171
172 | COMPU-METHOD [If no COMPU-SCALE/UPPER-LIMIT is present and COMPU-SCALE/LOWER- error
LIMIT is present, the INTERVAL-TYPE at LOWER-LIMIT of the same COMPU-
SCALE shall be defined as CLOSED.
173 | Reserved This range of IDs is reserved by this document. -
175
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176 | DIAG-COMM- The SERVICE-DATA-CONNECTOR/READ-SERVICE-SNREF and SERVICE- error
DATA- DATA-CONNECTOR/WRITE-SERVICE-SNREF shall only reference DIAG-
CONNECTOR COMMSs that reside within Variants referenced by CONFIG-DATA/BASE-

VARIANT-DATA for the CONFIG-DATA element in which the SERVICE-DATA-
CONNECTOR is contained through a CONFIG-RECORD.

177 | DIAG-COMM- The IN-PARAM-IF referenced from a READ-PARAM-VALUE or a WRITE- error
DATA- PARAM-VAI LIFE shall he a pnramp’rpr with a DATA-OR.IFCT-PRQP. m«‘ppt
CONNECTOR PHYS-CONST and SYSTEM.

178 | Parameter A data object of DIAG-CODED-TYPE A_BYTEFIELD, A_ASCIISTRING, error

A_UTF8STRING, and A_UNICODE2STRING as well as complex data objects
shall cover whole bytes, i.e. the bit position shall be zero and the length shall be
a multiple of 8 (16 in case of A_UNICODE2STRING). This is valid even.if\the
bit-length of the data object is dynamically defined by MIN-MAX-LENGTH-type,
LEADING-LENGTH-INFO or PARAM-LENGTH-INFO-TYPE.

179 | TABLE If a TABLE A references a TABLE-ROW from TABLE B, the KEY2-DOP-REF of errofr
A shall point to the identical DATA-OBJECT-PROP element.as)the KEY-DOP-
REF of B or B has no KEY-DOP-REF at all.
180 |FUNQTION- FUNCTION-DICTIONARY: The BASE-VARIANTs¢/and ECU-VARIANTs erroy
DICTIONARY referenced by a VEHICLE-INFORMATION-CONNEETOR shall be valid within
the VEHICLE-INFORMATION referenced from_this VEHICLE-INFORMATION-
CONNECTOR, if such a VEHICLE-INFORMATION is referenced.
181 |FUNCQTION- BASE-FUNCTION-NODE/FUNCTION-OUT-RARAM/OUT-PARAM-IF shall exist error
DICTIONARY within the POS-RESPONSE PARAMS orOUT-PARAMs of a MULTIPLE-ECU-
JOB, DIAG-COMM or DIAG-VARIABLE referenced through BASE-FUNCTION-
NODE/VEHICLE-INFORMATION-CONNECTOR/DIAG-LAYER-
CONNECTOR/EXECUTABLE-REE. The same applies for IN-PARAM-REF.
182 |FUNQTION- If  BASE-FUNCTION-NODE/FUNCTION-OUT-PARAM/OUT-PARAM-IF  or error
DICTIONARY BASE-FUNCTION-NODE(FUNCTION-IN-PARAM/IN-PARAM-IF exists, a
MULTIPLE-ECU-JOB; DIAG-COMM or DIAG-VARIABLE shall also exist within
BASE-FUNCTION-NODE/VEHICLE-INFORMATION-CONNECTOR/DIAG-
LAYER-CONNECTOR/EXECUTABLE-REF.
183 |Resefved This range of 1Ds is reserved by this document. -
184 |BIT-MASK The BITEMASK length shall match the length of the parameter. error
185 |DTC-DOP Two_DTCs with the same TROUBLE-CODE shall have the same SHORT- error

NAME and vice versa.

186 | COMPARAM-REF_}If the COMPARAM-REF refers to a COMPARAM, SIMPLE-VALUE shall be error
specified. Otherwise, COMPLEX-VALUE shall have the same structure as the
COMPLEX-COMPARAM it references. COMPLEX-VALUE may only be omitted,
if the COMPLEX-COMPARAM is marked with ALLOW-MULTIPLE-VALUES =
“true”.

187 |IDENT-DESC Case T1: DIAG-COMM-SNREF refers to a DIAG-SERVICE: The parameter error
referenced by OUT-PARAM-IF-SNREF shall exist in at least one of the DIAG-
SERVICE's POS-RESPONSEs.

Case 2: DIAG-COMM-SNREF refers to a SINGLE-ECU-JOB: The parameter
referenced by OUT-PARAM-IF-SNREF shall exist amongst the SINGLE-ECU-
JOB's OUTPUT-PARAMS.

188 | SESSION-DESC SHORT-NAMESs of SESSION-DESCs in all ECU-MEM-CONNECTORSs shall be error
unique in the scope of each supported logical link as given by LAYER-REFs
and ALL-VARIANTS-REFs.

189 | STATE- Within a STATE-TRANSITION it is only allowed to reference STATEs that are error
TRANSITION contained in the same STATE-CHART as the STATE-TRANSITION itself.
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190 |Reserved This range of IDs is reserved by this document. -

191

192 | DIAG-LAYER Only one STATE-CHART per SEMANTIC value is allowed within one DIAG- error

LAYER.

193 | STATE- If IN-PARAM-IF-SNREF is not present or if it refers to a parameter of type error
TRANSITION-REF | CODED-CONST, PHYS-CONST, or TABLE-KEY, VALUE shall not be present
PRE-CONDITION- |Otherwise, it shall be present and shall be a valid physical value of~th&
STATE-REF parameter regarding the physical and internal constraints.

194 | STATE- The Parameters referenced by STATE-TRANSITION-REF ‘er+ PREA error
TRANSITION-REF | CONDITION-STATE-REF through IN-PARAM-IF shall be of type TABLE-KEY,
PRE-CONDITION- |CODED-CONST, VALUE, PHYS-CONST. In case of VALUE;\this parameter
STATE-REF shall reference a DATA-OBJECT-PROP.

19% | ECU-GROUP Either a PHYS-RESOLUTION-LINK or a FUNCT-RESOLUTION-LINK shal error

exist for every GROUP-MEMBER. The FUNCT-RESQLUTION-LINK points to a
LOGICAL-LINK that references a FUNCTIONAL-GROUP and no BASE-
VARIANT. The PHYS-RESOLUTION-LINK points*to a LOGICAL-LINK thaf
references a BASE-VARIANT.

196 |Reserved This range of IDs is reserved by this document. -

197 | VEHICLE- Within a VEHICLE-CONNECTOR allkRIN-NUMBERSs shall be unique. error
CONNECTOR

198 | FUNCTIONAL- Every FUNCTIONAL-GROUP, needs to override the value of the COMPLEX{| warning
GROUP COMPARAM named “CP_UnigueRespldTable”.

199 | COMPLEX- The ALLOW_MULTIPLEAVALUES attribute of the COMPLEX-COMPARAM error
COMPARAM CP_UniqueRespldTable shall be set to “true”.

200 |Reserved This range of IDs(is‘reserved by this document. -

201 [ COMPLEX- COMPLEX-COMPARAM “CP_UniqueRespldTable” always shall contain &| warning
COMPARAM COMPARAM with SHORT-NAME CP_ECULayerShortName. The CPUSAGE of

this communication parameter shall be set to APPLICATION.
202 | COMPLEX- The PARAM-CLASS of the COMPLEX-COMPARAM “CP_UniqueRespldTable’ error
COMPARAM and all contained COMPARAMs except for the “CP_ECULayerShortName” shal

be set to UNIQUE_ID.

203 | GROUP-MEMBER’ |[At least one of the two link types (PHYS-RESOLUTION-LINK, FUNCTH error
RESOLUTION-LINK) shall be defined for every GROUP-MEMBER.

204 | GROUR-MEMBER | The FUNCT-RESOLUTION-LINK points to a LOGICAL-LINK that references 4 error
FUNCTIONAL-GROUP and no BASE-VARIANT.

20% | GROUP-MEMBER [The PHYS-RESOLUTION-LINK points to a LOGICAL-LINK that references 4 error
BASE-VARIANT only, a PROTOCOL only or a BASE-VARIANT and a
PROTOCOL.

206 |BASE-VARIANT- If the BASE-VARIANT-PATTERN of BASE-VARIANT contains at least one| warning
PATTERN MATCHING-PARAMETER with USE-PHYSICAL-ADDRESSING = false, the

BASE-VARIANT shall have a FUNCTIONAL-RESOLUTION-LINK specified in
every ECU-GROUP it appears in.

207 |BASE-VARIANT- If the BASE-VARIANT-PATTERN of BASE-VARIANT has at least one| warning
PATTERN MATCHING-PARAMETER with USE-PHYSICAL-ADDRESSING = true, the

BASE-VARIANT shall have a PHYS-RESOLUTION-LINK specified in every
ECU-GROUP it appears in.
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208 | PARAM If a parameter reaches the end of the PDU by definition (either END-OF-PDU- error
FIELD or DATA-OBJECT-PROP with TERMINATION “END-OF-PDU”) or if a
parameter is a complex DOP containing such a parameter at any position, the
next parameter (in the sense of the order in the XML file) shall explicitly specify
the BYTE-POSITION.

ESG, feb08: BASE-VARIANT-PATTERN does not refer to MATCHING-BASE-
VARIANT-PARAMETER but contains. Therefore “references” is replaced by
“has”.

209 | LOGICAL-LINK A LOGICAL-LINK L shall reference a PROT-STACK (either directly or indirectly error
through the associated PROTOCOL) whose PHYSICAL-LINK-TYPE is equal to
the value of TYPE at the PHYSICAL-VEHICLE-LINK referenced by L.

210 | GROYP-MEMBER [ The BASE-VARIANT referenced by GROUP-MEMBER shall be equal\to the| warnipng
BASE-VARIANT referenced through PHYS-RESOLUTION-LINK/DOGICAL-
LINK of this same GROUP-MEMBER, if this LOGICAL-LINK references a
BASE-VARIANT.

211 | INPUT-PARAM The physical value of PHYSICAL-DEFAULT-VALUE shall be within the range of error
the referenced DATA-OBJECT-PROP/PHYS-CONSTR.
212 | VEHICLE- Every VEHICLE-CONNECTOR shall have at™\most one VEHICLE- error
CONNECTOR CONNECTOR-PIN with PIN-TYPE “IGNITION-CLAMP”.
213 | DIAG{CODED- If CONDENSED=true a BIT-MASK shall be set, error
TYPH|
214 | globa The content of LOWER-LIMIT, UPPER-LIMIT, V, VT, PHYSICAL-DEFAULT- error

VALUE, PHYS-CONSTANT-VALUE}» CODED-VALUE, KEY, VALUE,
EXPECTED-VALUE, TERMINATION-VALUE (of type xsd:string) shall match
the corresponding datatype:

— A_INT32 : xsd:int

— A_UINT32 : xsduunsignedint
— A_FLOAT32¢ xsd:float

— A _FLOAT64 " : xsd:double

— A_BXTEFIELD : xsd:hexBinary
— _‘else xsd:string

If shall be ensured even when the DOP is overridden (e.g. a PHYS-CONST with
a-DOP-SNREF)

215 | TABL

A TABLE that corresponds to a TABLE-KEY shall have KEY-DOP. error

216 | TABL

A TABLE that corresponds to a TABLE-ENTRY with a ROW-FRAGMENT value error
of KEY, shall have a KEY-DOP.

217 |ENV-DATA-DESC The SHORT-NAME of ENV-DATAS shaltbe unique withim the ENV-DATA- oIt

DESC.
218 |Reserved This range of IDs is reserved by this document. -
219
220 | global SHORT-NAMESs of CONFIG-DATA in all ECU-CONFIGs shall be unique in the error

scope of each supported logical link as given by BASE-VARIANT-SNREFs and
ECU-VARIANT-SNREFs.
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221 | FUNCTION- The DIAG-COMM referenced from FUNCTION-(IN/OUT)-PARAM shall also be error
DICTIONARY referenced from one of the DIAG-OBJECT-CONNECTORSs.
223 | DATABLOCK The attribute USER-SELECTION at DATAFORMAT shall be present, if and only error
if the attribute SELECTION at DATAFORMAT element is set to USER-
DEFINED.
224 | global All SNREF references shall be valid and may only reference the target as error
speciied-by-the-OBX-UM—model—Foreach-SNREFthe-context-is—considered

by this ruIe In case if the context is a DIAG-LAYER, the reference shall be valid
in each layer that inherits the referencing object.

22% |BASE-DATA-TYPE |Depending on the BASE-DATA-TYPE only the BASE-TYPE-ENCODING|values error
are allowed as listed in the ODX specification, Table “BASE-DATA-TYPE
encodings”.

22¢ | COMPU-METHOD |At COMPU-METHODs of type TEXTTABLE the followingrestrictions exist error
of type TEXTTABLE [ COMPU-INTERNAL-TO-PHYS direction:

— COMPU-CONST/VT shall be defined for every-COMPU-SCALE. Use of
COMPU-CONST/V is not allowed.

— If COMPU-DEFAULT-VALUE is present, it shall contain VT. Use of V is not
allowed at this object.

— COMPU-PHYS-TO-INTERNAL direction:

— If a COMPU-SCALE defines a COMPU-INVERSE-VALUE, it shall contain
VT. Use of V is not allowed at this*object.

— If COMPU-DEFAULT-VALUE/COMPU-INVERSE-VALUE is present, if
shall contain VT. Use of \ is'not allowed at this object.

227 | global OIDs shall be globally unigue. error

228 | COMPU-METHOD [ The type of (scale) linear and rational calculation depends on both physical and error
of type LINEAR or|coded data type. If at least one of them is A_FLOAT32 or A_FLOAT64, theg
RAT-FUNC calculation type._is,float, else if both are A_UINT32, it is an unsigned integer
else it is signed integer. The coefficients in V inside COMPU-NUMERATOR and
COMPU-DENOMINATOR shall match the Schema datatypes xsd:double
xsd:unsighedInt, and xsd:int, respectively.

Exception: In the case of (scale) linear calculation, the content of V inside
COMPU-DENOMINATOR shall match the Schema datatype xsd:unsignedin
regardless of the datatypes.

229 | global Memory addresses of type hexBinary shall not be longer than 4 bytes. warning

230 | CONFIG-DATA The CONFIG-DATA may be valid for any number of base variants. Related to a error
single base variant, the following four cases are allowed:

a) Only one VALID-BASE-VARIANT refers to this base variant, BASE-
VARIANT-SNREF without any ECU-VARIANT-SNREFs. As consequence
CONFIG-DATA is valid for the base variant and all variants inherited from
this.

by—Ontyone VAEID-BASE-VARIANT Tefers—to—this—basevariant, BASE-
VARIANT-SNREF  with at least one ECU-VARIANT-SNREF.
As consequence CONFIG-DATA is valid only for the variants explicitly
specified, but not for the base variant itself.

c) Two VALID-BASE-VARIANTs refer to this base variant, one of them
contains BASE-VARIANT-SNREF with at least one ECU-VARIANT-
SNREF, the other one without any ECU-VARIANT-SNREFs. As
consequence CONFIG-DATA is valid only for the variants explicitly
specified and for the base variant self.

d) Two VALID-BASE-VARIANTS refer to this base variant, but none of them
contains an ECU-VARIANT-SNREF. As a consequence the CONFIG-
DATA is valid only for this BASE-VARIANT and for no ECU-VARIANTS at
all.
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231 | CONFIG-RECORD ([No bit shall be occupied inside the CONFIG-RECORD by more than one error
CONFIG-ITEM according to its BYTE-POSITION, BIT-POSITION, byte order,
bit mask, and the length of the parameter.

232 | WRITE-DIAG- The parameter referenced by WRITE-DATA-SNREF or WRITE-DATA- error
COMM- SNPATHREF inside the REQUEST of the write service referenced by WRITE-
CONNECTOR DIAG-COMM-REF or WRITE-DIAG-COMM-SNREF shall be of type VALUE,

and shall use a DATA-ORIECT-PROP with the physical datatype

A_BYTEFIELD. The length of this parameter shall be either dynamical or equal
to UNCOMPRESSED-SIZE of the nesting DIAG-COMM-DATA-CONNECTOR.

233 | READ-DIAG- The parameter referenced by READ-DATA-SNREF or READ-DATA- error
COMM- SNPATHREF inside all POS-RESPONSEs of the read service referenced by
CONNECTOR READ-DIAG-COMM-REF or READ-DIAG-COMM-SNREF shall be of\ type

VALUE, and shall use a DATA-OBJECT-PROP with the physical (datatype
A_BYTEFIELD. The length of this parameter shall be either dynamieal,or equal
to UNCOMPRESSED-SIZE of the nesting DIAG-COMM-DATA-CONNECTOR.

234 | SUB-COMPONENT ([Only DIAG-LAYERS of type BASE-VARIANT and ECU-VARIANT can specify error
objects of type SUB-COMPONENT

235 |Resefved This range of IDs is reserved by this document. -

236 | COMPU-METHOD |[At COMPU-METHODs of type TEXTTABLE the/following restrictions exist: error
of typg TEXTTABLE | COMPU-INTERNAL-TO-PHYS direction:

— COMPU-CONST/NT shall be defined-for every COMPU-SCALE. Use of
COMPU-SCALE/V is not allowed.

— if COMPU-DEFAULT-VALUE is-present, it shall contain VT. Use of V is not
allowed at this object.

237 |COMPU-METHOD (At COMPU-METHODs of «type TEXTTABLE with the internal datatype error
of typg TEXTTABLE |A_BYTEFIELD, A_ASCIISTRING, A_UTF8STRING, or A_UNICODE2STRING
the following restrictions €xist:

a) COMPU-INTERNAL-TO-PHYS direction:

— If a,.COMPU-SCALE defines a COMPU-INVERSE-VALUE, it shall
contain VT. Use of V is not allowed at this object.

— (if -COMPU-DEFAULT-VALUE/COMPU-INVERSE-VALUE is present,
it shall contain VT. Use of V is not allowed at this object.

b} “COMPU-PHYS-TO-INTERNAL direction:

— COMPU-CONST/VT shall be defined for every COMPU-SCALE. Use
of COMPU-CONST/V is not allowed.

— If COMPU-DEFAULT-VALUE is present, it shall contain VT. Use of V
is not allowed at this object.
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238 [ COMPU-METHOD |[At COMPU-METHODs of type LINEAR, SCALE-LINEAR, RAT-FUNCT, and error
of type LINEAR,|SCALE-RAT-FUNCT the following restrictions exist:
ggﬁfFEleg-EAR’ a) COMPU-INTERNAL-TO-PHYS direction:
SCALE-RAT- — If a COMPU-SCALE defines a COMPU-INVERSE-VALUE, it shall
FUNCT contain V. Use of VT is not allowed at this object.
H-GOMRU-D
it shall contain V. Use of VT is not allowed at this object.
— COMPU-RATIONAL-COEFFS shall be present.
b) COMPU-PHYS-TO-INTERNAL direction:
— If COMPU-DEFAULT-VALUE is present, it shall containyV. Use of VT
is not allowed at this object.
— COMPU-RATIONAL-COEFFS shall be present.
239 | COMPU-METHOD | At COMPU-METHODs of type TAB-INTP the following-Testrictions exist: error
f type TAB-INTP
ortype —  COMPU-CONST/V shall be defined for every COMPU-SCALE.
— Use of COMPU-CONST/VT or CQMPU-RATIONAL-COEFFS is nof
allowed.
— Use of COMPU-INVERSE-VALUE\s not allowed.

240 [ COMPARAM-REF [If a COMPLEX-COMPARAM defines ALLOW-MULTIPLE-VALUE="true”, it ig error
not allowed to reference a COMPARAM of COMPLEX-COMPARAM that is
inside this.

241 | COMPARAM-REF |[A COMPLEX-COMPARAM shall not include a COMPLEX-PHYSICALA error
DEFAULT-VALUE if ALLOW-MULTIPLE-VALUES="false”.

242 | COMPARAM-REF | Only COMPARAM:-REFs referencing a COMPLEX-COMPARAM with attribute error
ALLOW-MULTIRLE-VALUES="“true” may be empty.

243 | TABLE If a TABLE. defines a TABLE-ROW with IS-FINAL=true and this table is error
overridden'in a lower layer, the new TABLE shall not define a TABLE-ROW with
the.same KEY, but it can refer to the original TABLE-ROW. Objects referenced
by TABLE-ROWS are ignored.

244 [ TABLE If"a TABLE defines a TABLE-ROW with IS-MANDATORY=true and this table is error
overridden in a lower layer, the new TABLE shall contain a TABLE-ROW with
the same KEY (no matter whether it is a TABLE-ROW-REF or a new TABLE
ROW). Objects referenced by TABLE-ROWSs are ignored.

24% [DIAG- All REQUEST-PARAMs of the referenced DIAG-COMM which are nof error

VARIABLE/COMM- |referenced by IN-PARAM-IF shall fulfil the following restrictions:
Si\léggl\N/lM with a) PARAMs of type VALUE within the whole transitive closure which refer to
A CNASTIO DATA-OBJECT-PROP or DTC-DOP shall have PHYSICAL-DEFAULTH
CLASS=VARIANTID|  VALUEset.
ENTIFICATION b) PARAMSs of type VALUE shall not reference an END-OF-PDU-FIELD.
c) PARAMs of type TABLE-KEY shall reference a TABLE-ROW.
d) PARAMs of type LENGTH-KEY are NOT allowed.
246 |DIAG- No REQUEST-PARAMs of the referenced DIAG-COMM  shall| warning
VARIABLE/COMM- |be of type SYSTEM.
RELATION
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Table B.1 (continued)

Error
Level

247 | DIAG-SERVICE A DIAG-SERVICE having DIAGNOSTIC-CLASS=VARIANTIDENTIFICATION error
shall not have the flag IS-CYCLIC=true.

ID Location Detailed description

248 |DIAG-COMM  with | A DIAG-COMM with DIAGNOSTIC-CLASS=VARIANTIDENTIFICATION shall error

DIAGNOSTIC- neither be defined nor overridden on ECU-VARIANT level.
CLASS
=VARIANTIDENTIFI
CATIQN
249 |DIAGICOMM  with[Any element of the transitive closure of a DIAG-COMM’s error
DIAGNOSTIC- REQUEST, POS-RESPONSE, NEG-RESPONSE with DIAGNOSTIC-
CLASS CLASS=VARIANTIDENTIFICATION shall not be overridden in ECU-VARIANTS:
=VARIANTIDENTIFI
CATION
250 |DIAGI{COMM  with[The SHORT-NAME of the response parameter used for) ~variant error
DIAGNOSTIC- identification shall not be part of any valid GLOBAL-NEG-RESPONSEs in the
CLASS BASE-VARIANT and all ECU-VARIANTS.
=VARIANTIDENTIFI
CATION

251 | DIAGILAYER of | It is forbidden to overwrite a COMPARAM with PARAM-CLASS=INIT on ECU- error
type BCU-VARIANT [ VARIANT layer.

252 |Resefved This range of IDs is reserved by this document. -
253
254 | PARAM A PARAM which is referenced by another PARAM (e.g. LENGTH-KEY and error

TABLE-KEY) shall be specified before the referencing PARAM (in order of
appearance in the XML document) or shall specify BYTE-POSITION.

255 [DATA-OBJECT- If PHYS-CONSTR is present within element DATA-OBJECT-PROP, error
PRO-R PHYSICAL-TYPE/BASE-DATA-TYPE shall be a ordered data type
(A_BYTEFIELD, A_INT32,"A_UINT32, A_FLOAT32 or A_FLOAT64).
256 | ECU-MEM- ALL-VARIANT-REF shall refer to BASE-VARIANT. errop
CONNECTOR
257 | INTERNAL- No SCALE-CONSTR shall cover a range outside of INTERNAL-| warning
CONSTR CONSTRA.OWER-LIMIT and /UPPER-LIMIT.

258 |PHYS-CONSTR No SCALE-CONSTR shall cover a range outside of PHYS-CONSTR/LOWER-| warnipg
LIMIT and /UPPER-LIMIT.

259 |Resefved This range of IDs is reserved by this document. -

260

261 | DIAG{SERVICE The SHORT-NAMEs of all POS-RESPONSEs and NEG-RESPONSEs| warnipng
referenced by one DIAG-SERVICE shall be unique and shaII differ from the

SLIODT ANARNC £ ol Ol ODAL N DECDOANCOE £ nharitad.l
OT TOT T TNV S O A OC O DI N O T O OV =S5Ot uny HRertea |uy\4|.

262 |Reserved This range of IDs is reserved by this document. -
and
on-
ward
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Annex C
(normative)

XML schema

C.1 XML schema of ODX (odx.xsd)

<?xmll version="1.0" encoding="UTF-8" standalone="no"?>
<!--fersion: 2.2.0-->
<!--Benerated: Thu Feb 28 22:29:06 CET 2008-->
<xsd]: schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">
xsd:include schemalLocation="odx-xhtml.xsd"/>
xsd:complexType abstract="false" name="ADDITIONAL-AUDIENCE">
<!--Class: ADDITIONAL-AUDIENCE-->
<xsd:sequence>
<xsd:group maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>
</xsd:sequence>
<xsd:attribute use="required" type="xsd:ID" name="ID"/>
<xsd:attribute use="optional" type="xsd:string" name="OID"/>
/xsd:complexType>
xsd:complexType name="ADDITIONAL-AUDIENCES">
<!-- Automatically generated wrapper element type --x

<xsd:sequence>

</xsd:sequence>
/xsd:complexType>
xsd:complexType abstract="false" name="ADDRDEF-FILTER">
<!--Class: ADDRDEF-FILTER-->
<xsd:complexContent>
<xsd:extension base="FILTER">
<xsd:sequence>
<xsd:elementr maxOccurs="1" minOccurs="1" type="xsd:hexBinary" name="FILTER-END"/>
</xsd:sequence>
</xsd:extensipgn>
</xsd:complexCentent>
/xsd:complexTypé>
xsd:complexTyp€abstract="false" name="ADDRDEF-PHYS-SEGMENT">
<!--Classt: ADDRDEF-PHYS-SEGMENT-->
<xsdsCommplexContent>
txsd:extension base="PHYS-SEGMENT">

<xsd:sequence>

<xsd:element maxOccurs="unbounded" minOccurge¥l" type="ADDITIONAL-AUDIENCE" name="ADDITIONAJ

-AUDIENCE" />

e et e ROt T U S = o T T U s =ty e griexBTTeET Trame—-END=ZADPRES
</xsd:seqguence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:simpleType name="ADDRESSING">
<xsd:restriction base="xsd:string">
<xsd:enumeration value="FUNCTIONAL"/>
<xsd:enumeration value="PHYSICAL"/>
<xsd:enumeration value="FUNCTIONAL-OR-PHYSICAL"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:complexType abstract="false" name="ADMIN-DATA">
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<!--Class: ADMIN-DATA-->

<xsd:sequence>

<xsd:element maxOccurs="1"

<xsd:simpleType>

minOccurs="0" name="LANGUAGE">

<xsd:restriction base="xsd:language">
<xsd:pattern value="[a-z]{2} (-[A-Z]{2})?"/>

</xsd:restriction>

</xsd:simpleType>

</xsd:element>

<xsd:element type="COMPANY-DOC-INFOS"
<xsd:element type="DOC-REVISIONS"

name="COMPANY-DOC-INFOS" minOccurs="0" maxOccurs="1"/>

name="DOC-REVISIONS" minOccurs="0" maxOccurs="1"/>

xsd:element type="ENABLED-AUDIENCE-REFS"
xsd:element type="DISABLED-AUDIENCE-REFS"

name="ALL-VALUE">

wrapper element type -->

minOccurs="1" name="ALL-VARIANT-REF" typge="ODXLINK"/>

name="AUDIENCE">

name="ENABLED-AUDIENCE-REFS" minOccurs="0" maxOccurs="1"/

name="DISABLEDLAUDIENCE-REFS" minOccurs="0" maxOccurs="1"/>

use="optional"
use="optional"
use="optional"
use="optional"

use="optionail™

type="xsdsbpoolean"
type="xsd:boolean"
typg="xsd:boolean"
tiype="xsd:boolean"

type="xsd:boolean"

name="BASE-COMPARAM" >

minOccurs="1"

type="xsd:ID"

ref="ELEMENT-ID"/>

name="ID"/>

type="xsd:string" name="0ID"/>

type

type="STANDARDISATION-LEVEL"

type="xsd:unsignedInt" name="DISPLAY-LEVEL"/>

type="USAGE"

</xsfl:sequence>
</xsd:coplexType>
<xsd:complexType abstract="false"
<!--Flass: ALL-VALUE-->
</xsd:copplexType>
<xsd:complexType name="ALL-VARIANT-REFS">
<!--| Automatically generated
<xsdf sequence>
xsd:element maxOccurs="unbounded"
</xsfl: sequence>
</xsd:cofplexType>
<xsd:complexType abstract="false"
<!--Flass: AUDIENCE-->
<xsd} choice>
</xsfl:choice>
<xsdfattribute default="true"
<xsdfattribute default="true"
<xsdfattribute default="true"
<xsdfattribute default="true"
<xsdfattribute default="true"
</xsd:copplexType>
<xsd:complexType abstract="true"
<!--flass: BASE-COMPARAM-->
<xsdf sequence>
xsd:group maxOccurs="1}
</xsfl:sequence>
<xsdfattribute use="reguired"
<xsdfattribute use=!o0ptional"
<xsdfattribute use=-Yrequired"
<xsdfattributé use="required"
<xsdfattributé use="optional"
<xsdfattxibute use="required"
</xsd:copp¥exType>

xsd:string" name="PARAM-CLASS"/>

name="CPUSAGE" />

name="CPTYPE" />

name="IS-SUPPLIER" />
name="IS-DEVELOPMENT" />
name="IS-MANUFACTURING" />
name="IS-AFTERSALES" />

name="IS-AFTERMARKET" />

<xsd:complexType abstract="true"

<!--Class:

<xsd:sequence>

name="BASE-FUNCTION-NODE" >

BASE-FUNCTION-NODE-->

<xsd:

group maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>

<xsd:element maxOccurs="1" minOccurs="0" type="AUDIENCE" name="AUDIENCE"/>

<xsd:element type="FUNCTION-IN-PARAMS" name="FUNCTION-IN-PARAMS" minOccurs="0" maxOccurs="1"/>
<xsd:element type="FUNCTION-OUT-PARAMS" name="FUNCTION-OUT-PARAMS" minOccurs="0" maxOccurs="1"/>
<xsd:element type="COMPONENT-CONNECTORS" name="COMPONENT-CONNECTORS" minOccurs="0" maxOccurs="1"/>
<xsd:element type="MULTIPLE-ECU-JOB-REFS" name="MULTIPLE-ECU-JOB-REFS" minOccurs="0" maxOccurs="1"/>
<xsd:element maxOccurs="1" minOccurs="0" type="ADMIN-DATA" name="ADMIN-DATA"/>

<xsd:element maxOccurs="1" minOccurs="0" type="SDG" name="SDG"/>

</xsd:sequence>
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<xsd:attribute use="required" type="xsd:ID" name="ID"/>
<xsd:attribute use="optional" type="xsd:string" name="OID"/>
</xsd:complexType>
<xsd:complexType abstract="true" name="BASE-VALUE">
<!--Class: BASE-VALUE-->
</xsd:complexType>
<xsd:complexType abstract="false" name="BASE-VARIANT">
<!--Class: BASE-VARIANT-->
<xsd:complexContent>
<xsd:extension base="HIERARCHY-ELEMENT">

<xsd:sequence>

<xsd:element type="DIAG-VARIABLES" name="DIAG-VARIABLES" minOccurs="0" maxOccurs="“1'/>
<xsd:element type="VARIABLE-GROUPS" name="VARIABLE-GROUPS" minOccurs="0" maxOccurs='11"/>
<xsd:element maxOccurs="1" minOccurs="0" type="DYN-DEFINED-SPEC" name="DYN-DEFINED-4PEC"/>
<xsd:element maxOccurs="1" minOccurs="0" type="BASE-VARIANT-PATTERN" name="“BASE-VARIANT-
PATTERN" />
<xsd:element maxOccurs="1" minOccurs="0" type="PARENT-REFS" name="PARENT-REFS"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
/xsd:complexType>
xsd:complexType abstract="false" name="BASE-VARIANT-PATTERN">
<!--Class: BASE-VARIANT-PATTERN-->
<xsd:sequence>
<xsd:element type="MATCHING-BASE-VARIANT-PARAMETERS" hame="MATCHING-BASE-VARIANT-PARAMETERS
minOfpcurs="1" maxOccurs="1"/>
</xsd:sequence>
/xsd:complexType>
xsd:complexType abstract="false" name="BASE-VARIANT+REF">
<!--Class: BASE-VARIANT-REF-->
<xsd:complexContent>
<xsd:extension base="PARENT-REF" />
</xsd:complexContent>
/xsd:complexType>
xsd:complexType name="BASE-VARIANTS" >
<!-- Automatically generated\wrapper element type -->
<xsd:sequence>
<xsd:element maxOgcurs="unbounded" minOccurs="1" type="BASE-VARIANT" name="BASE-VARIANT"/>
</xsd:sequence>
/xsd:complexType>
xsd:complexType\abstract="true" name="BASIC-STRUCTURE">
<!--Classs, BASIC-STRUCTURE-->
<xsd:domplexContent>
<Xsd:extension base="COMPLEX-DOP">
<xsd:sequence>

<xsd:element maxOccurs="1" minOccurs="0" type="xsd:unsignedInt" name="BYTE-SIZE"/>

<xsd:element type="PARAMS" name="PARAMS" minOccurs="0" maxOccurs="1"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType abstract="false" name="CASE">
<!--Class: CASE-->
<xsd:sequence>
<xsd:group maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>
<xsd:choice maxOccurs="1" minOccurs="0">
<xsd:element name="STRUCTURE-REF" type="ODXLINK"/>

<xsd:element name="STRUCTURE-SNREF" type="SNREF"/>

© 1SO 2008 — All rights reserved 347


https://standardsiso.com/api/?name=f9b8761ec37f6a1f8e205bd0f50dbae5

ISO 22901-1:2008(E)

</xsd:choice>
<xsd:element maxOccurs="1" minOccurs="1" type="LIMIT" name="LOWER-LIMIT"/>
<xsd:element maxOccurs="1" minOccurs="1" type="LIMIT" name="UPPER-LIMIT"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="CASES">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="CASE" name="CASE"/>
</xsd:sequence>

</xsd:complexType>

<xsd:complexType abstract="false" name="CHECKSUM">
<!--Flass: CHECKSUM-->
<xsdf sequence>
xsd:group maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>
xsd:element maxOccurs="1" minOccurs="0" type="xsd:hexBinary" name="FILLBYTE"/>
xsd:element maxOccurs="1" minOccurs="1" type="xsd:hexBinary" name="SOURCE-START-ADDRESS" />
xsd:element maxOccurs="1" minOccurs="0" type="xsd:unsignedInt" name="COMPRESSED=SIZE"/>
xsd:element maxOccurs="1" minOccurs="0" type="xsd:string" name="CHECKSUM-ALG"7/>
xsd:choice>
<xsd:element maxOccurs="1" minOccurs="1" type="SOURCE-END-ADDRESS" name="SOURCE-END-ADDRESS"/>
<xsd:element maxOccurs="1" minOccurs="1" type="UNCOMPRESSED-SIZE) name="UNCOMPRESSED-SIZE"/>
/xsd:choice>
xsd:element maxOccurs="1" minOccurs="1" type="CHECKSUM-RESULT"<{namé="CHECKSUM-RESULT" />
</xsfl:sequence>
<xsdfattribute use="required" type="xsd:ID" name="ID"/>
<xsdfattribute use="optional" type="xsd:string" name="OID"/>
</xsd:copplexType>
<xsd:complexType abstract="false" name="CHECKSUM-RESULT">
<!--Flass: CHECKSUM-RESULT-->
<xsdf simpleContent>
xsd:extension base="xsd:string">
<xsd:attribute use="required" types“SESSION-SUB-ELEM-TYPE" name="TYPE"/>
/xsd:extension>
</xsfl:simpleContent>
</xsd:coplexType>
<xsd:complexType name="CHECKSUMS">
<!--| Automatically generated Wwrapper element type -->
<xsdf sequence>
xsd:element maxOcéufs="unbounded" minOccurs="1" type="CHECKSUM" name="CHECKSUM"/>
</xsfl:sequence>
</xsd:coplexType>
<xsd:complexType dbstract="false" name="CODED-CONST">
<!--Flass: CQDED-CONST-->
<xsdf complexContent>

xsd}: extension base="POSITIONABLE-PARAM">

<xsd:sequence>
<xsd:element maxOccurs="1" minOccurs="1" type="xsd:string" name="CODED-VALUE"/>
<xsd:element maxOccurs="1" minOccurs="1" type="DIAG-CODED-TYPE" name="DIAG-CODED-TYPE"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="CODED-VALUES">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="xsd:string" name="CODED-VALUE"/>

</xsd:sequence>
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</xsd:complexType>
<xsd:complexType abstract="false" name="COMM-RELATION">
<!--Class: COMM-RELATION-->
<xsd:sequence>
<xsd:element maxOccurs="1" minOccurs="0" type="DESCRIPTION" name="DESC"/>
<xsd:element maxOccurs="1" minOccurs="1" type="xsd:string" name="RELATION-TYPE"/>
<xsd:choice maxOccurs="1" minOccurs="1">
<xsd:element name="DIAG-COMM-REF" type="ODXLINK"/>
<xsd:element name="DIAG-COMM-SNREF" type="SNREF"/>
</xsd:choice>

<xsd:choice>

<xsd:choice maxOccurs="1" minOccurs="0">
<xsd:element name="IN-PARAM-IF-SNREF" type="SNREF"/>
<xsd:element name="IN-PARAM-IF-SNPATHREF" type="SNPATHREF"/>
</xsd:choice>
<xsd:choice maxOccurs="1" minOccurs="0">
<xsd:element name="OUT-PARAM-IF-SNREF" type="SNREF"/>
<xsd:element name="OUT-PARAM-IF-SNPATHREF" type="SNPATHREF"/>
</xsd:choice>
</xsd:choice>
</xsd:sequence>
<xsd:attribute use="optional" type="COMM-RELATION-VALUE-TYPE" name=“VALUE-TYPE"/>
/xsd:complexType>
xsd:complexType name="COMM-RELATIONS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1x‘type="COMM-RELATION" name="COMM-RELATION"/
</xsd:sequence>
/xsd:complexType>
xsd:simpleType name="COMM-RELATION-VALUE-TYPE">
<xsd:restriction base="xsd:string">
<xsd:enumeration value="CURRENT" />
<xsd:enumeration value="STOREDY %>
<xsd:enumeration value="STATICY/>
<xsd:enumeration value="SUBSTITUTED"/>
</xsd:restriction>
/xsd:simpleType>
xsd:complexType abstradt®"false" name="COMPANY-DATA">
<!--Class: COMPANY~DATA-->
<xsd:sequence>
<xsd:gpeup, /maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>
<xsdeelement type="ROLES" name="ROLES" minOccurs="0" maxOccurs="1"/>
<Xsd:element type="TEAM-MEMBERS" name="TEAM-MEMBERS" minOccurs="0" maxOccurs="1"/>
<xsd:element maxOccurs="1" minOccurs="0" type="COMPANY-SPECIFIC-INFO" name="COMPANY-SPECIFI(-INFO"/>
</xsd:sequence>

xxsd:attribute use="required" type="xsd:ID" name="ID"/>

<xsd:attribute use="optional" type="xsd:string" name="OID"/>
</xsd:complexType>
<xsd:complexType name="COMPANY-DATAS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="COMPANY-DATA" name="COMPANY-DATA"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType abstract="false" name="COMPANY-DOC-INFO">
<!--Class: COMPANY-DOC-INFO-->
<xsd:sequence>

<xsd:element maxOccurs="1" minOccurs="1" name="COMPANY-DATA-REF" type="ODXLINK"/>
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</xs

<xsd:element maxOccurs="1" minOccurs="0" name="TEAM-MEMBER-REF"

<xsd:element maxOccurs="1" minOccurs="0" type="xsd:string" name="

<xsd:element type="SDGS" name="SDGS" minOccurs="0"

d:sequence>

</xsd:complexType>

<!--

<xsd

</xs

<xsd:complexType name="COMPANY-DOC-INFOS">

Automatically generated wrapper element type -->
:sequence>

<xsd:element maxOccurs="unbounded" minOccurs="1"

d:sequence>

</xsd:complexType>

<xsd:complexType abstract="false" name="COMPANY-REVISION-INFO">
<!--flass: COMPANY-REVISION-INFO-->
<xsdf sequence>
xsd:element maxOccurs="1" minOccurs="1" name="COMPANY-DATA-REF" type="ODXLINK"/>
xsd:element maxOccurs="1" minOccurs="0" type="xsd:string" name="REVISION-LABEL"/>
xsd:element maxOccurs="1" minOccurs="0" type="xsd:string" name="STATE"/>
</xsfl: sequence>
</xsd:copplexType>
<xsd:complexType name="COMPANY-REVISION-INFOS">
<!--| Automatically generated wrapper element type -->
<xsdf sequence>
xsd:element maxOccurs="unbounded" minOccurs="1" type="COMPANY-REVISION-INFO" name="COMPANY-REVISION
INFO" />
</xsfl:sequence>
</xsd:coplexType>
<xsd:complexType abstract="false" name="COMPANY-SPECIFIC-INFO">
<!--FLlass: COMPANY-SPECIFIC-INFO-->
<xsdf sequence>
xsd:element type="RELATED-DOCS" name="RELATED-DQCS" minOccurs="0" maxOccurs="1"/>
xsd:element type="SDGS" name="SDGS" minOccuris3"0" maxOccurs="1"/>
</xsfl:sequence>
</xsd:cofplexType>
<xsd:complexType abstract="false" name="COMPARAM">
<!--Flass: COMPARAM-->
<xsdf complexContent>
xsd:extension base="BASE-COMPARAM">
<xsd:sequence>
<xsd:element, maxOccurs="1" minOccurs="1" type="xsd:string" name="PHYSICAL-DEFAULT-VALUE"/>
<xsd:element™maxOccurs="1" minOccurs="1" name="DATA-OBJECT-PROP-REF" type="ODXLINK"/>
</xsd:sequence>
/xsd:extensien>
</xsfl:complexContent>
</xsd:coplexType>
<xsd:complexType abstract="false" name="COMPARAM-REF">
<!--flass: COMPARAM-REF-->
<xsd:sequence>

type="COMPANY-DOC-INFO"

type="ODXLINK" />

DOC-LABEL" />

maxOccurs="1"/>

name="COMPANY-DOC-INFO" />

<xsd:choice>

<xsd:element maxOccurs="1" minOccurs="0" type="SIMPLE-VALUE"

<xsd:element maxOccurs="1"

minOccurs="0" type="COMPLEX-VALUE"

name="SIMPLE-VALUE" />

name="COMPLEX-VALUE" />

</xsd:choice>
<xsd:element maxOccurs="1"
<xsd:element maxOccurs="1"

<xsd:element maxOccurs="1"

minOccurs="0"
minOccurs="0"

minOccurs="0"

type="DESCRIPTION" name="DESC"/>

name="PROTOCOL-SNREF" type="SNREF"/>

name="PROT-STACK-SNREF" type="SNREF"/>

</xsd:sequence>
<xsd:attributeGroup ref="ODXLINK-ATTR"/>
</xsd:complexType>

<xsd:complexType name="COMPARAM-REFS">
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<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="COMPARAM-REF" name="COMPARAM-REF"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="COMPARAMS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="COMPARAM" name="COMPARAM"/>
</xsd:sequence>

</xsd:complexType>

xsd:complexType abstract="false" name="COMPARAM-SPEC">
<!--Class: COMPARAM-SPEC-->
<xsd:complexContent>
<xsd:extension base="ODX-CATEGORY">
<xsd:sequence>
<xsd:element type="PROT-STACKS" name="PROT-STACKS" minOccurs="0" makQceurs="1"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
/xsd:complexType>
xsd:complexType abstract="false" name="COMPARAM-SUBSET">
<!--Class: COMPARAM-SUBSET-->
<xsd:complexContent>
<xsd:extension base="ODX-CATEGORY">
<xsd:sequence>
<xsd:element type="COMPARAMS" name="COMPARAMS" minOccurs="0" maxOccurs="1"/>
<xsd:element type="COMPLEX-COMPARAMS' name="COMPLEX-COMPARAMS" minOccurs="0" maxOccyrs="1"/>
<xsd:element type="DATA-OBJECT-PROESY name="DATA-OBJECT-PROPS" minOccurs="0" maxOccyrs="1"/>
<xsd:element maxOccurs="1" minOcgurs="0" type="UNIT-SPEC" name="UNIT-SPEC"/>
</xsd:seqguence>
<xsd:attribute use="required™ type="xsd:string" name="CATEGORY"/>
</xsd:extension>
</xsd:complexContent>
/xsd:complexType>
xsd:complexType name="COMPARAM-SUBSET-REFS">
<!-- Automatically genérated wrapper element type -->
<xsd:sequence>
<xsd:element, maxOccurs="unbounded" minOccurs="1" name="COMPARAM-SUBSET-REF" type="ODXLINK"/
</xsd:sequences
/xsd:complexType>
xsd:complexType abstract="false" name="COMPLEX-COMPARAM">
<!--Class: COMPLEX-COMPARAM-->
<xsdy ComplexContent>
<xsd:extension base="BASE-COMPARAM">

<xsd:sequence>

<xsd:choice maxOccurs="unbounded" minOccurs="1">
<xsd:element maxOccurs="1" minOccurs="1" type="COMPARAM" name="COMPARAM"/>
<xsd:element maxOccurs="1" minOccurs="1" type="COMPLEX-COMPARAM" name="COMPLEX-COMPARAM" />
</xsd:choice>
<xsd:element maxOccurs="1" minOccurs="0" type="COMPLEX-PHYSICAL-DEFAULT-VALUE" name="COMPLEX-
PHYSICAL-DEFAULT-VALUE" />
</xsd:sequence>
<xsd:attribute default="false" use="optional" type="xsd:boolean" name="ALLOW-MULTIPLE-VALUES"/>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

<xsd:complexType name="COMPLEX-COMPARAMS">
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<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="COMPLEX-COMPARAM" name="COMPLEX-COMPARAM" />
</xsd:sequence>
</xsd:complexType>
<xsd:complexType abstract="true" name="COMPLEX-DOP">
<!--Class: COMPLEX-DOP-->
<xsd:complexContent>
<xsd:extension base="DOP-BASE"/>
</xsd:complexContent>

</xsd:complexType>

<xsd:complexType abstract="false" name="COMPLEX-PHYSICAL-DEFAULT-VALUE">
<!--Flass: COMPLEX-PHYSICAL-DEFAULT-VALUE-->
<xsdf sequence>
xsd:element type="COMPLEX-VALUES" name="COMPLEX-VALUES" minOccurs="0" maxOccurs="1"/>
</xsfl: sequence>
</xsd:coplexType>
<xsd:complexType abstract="false" name="COMPLEX-VALUE">
<!--Flass: COMPLEX-VALUE-->
<xsdf complexContent>
xsd:extension base="BASE-VALUE">
<xsd:choice maxOccurs="unbounded" minOccurs="1">
<xsd:element maxOccurs="1" minOccurs="1" type="SIMPLE-VALUEY ‘name="SIMPLE-VALUE"/>
<xsd:element maxOccurs="1" minOccurs="1" type="COMPLEX-VALUE" name="COMPLEX-VALUE"/>
</xsd:choice>
/xsd:extension>
</xsfl:complexContent>
</xsd:copplexType>
<xsd:complexType name="COMPLEX-VALUES">
<!--| Automatically generated wrapper element type -=-%
<xsdf sequence>
xsd:element maxOccurs="unbounded" minOccuks="1" type="COMPLEX-VALUE" name="COMPLEX-VALUE"/>
</xsfl:sequence>
</xsd:copplexType>
<xsd:complexType abstract="false" name="CQMPONENT-CONNECTOR">
<!--flass: COMPONENT-CONNECTOR-->
<xsdf sequence>
xsd:element type="ECU-VARIANT-REFS" name="ECU-VARIANT-REFS" minOccurs="0" maxOccurs="1"/>
xsd:element maxOccurs="l" minOccurs="0" name="BASE-VARIANT-REF" type="ODXLINK"/>
xsd:choice>
<xsd:element ‘maxOccurs="1" minOccurs="0" type="DIAG-OBJECT-CONNECTOR" name="DIAG-OBJECT-CONNECTJR"/>
<xsd:element maxOccurs="1" minOccurs="0" name="DIAG-OBJECT-CONNECTOR-REF" type="ODXLINK"/>
/xsd:choice’
</xsfl:sequence>

</xsd:coplexType>

<xsd:complekType name="COMPONENT-CONNECTORS">

<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="COMPONENT-CONNECTOR" name="COMPONENT-CONNECTOR" />
</xsd:sequence>
</xsd:complexType>
<xsd:simpleType name="COMPU-CATEGORY">
<xsd:restriction base="xsd:string">
<xsd:enumeration value="IDENTICAL"/>
<xsd:enumeration value="LINEAR"/>
<xsd:enumeration value="SCALE-LINEAR"/>
<xsd:enumeration value="TEXTTABLE"/>

<xsd:enumeration value="COMPUCODE"/>
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<xsd:enumeration value="TAB-INTP"/>
<xsd:enumeration value="RAT-FUNC"/>
<xsd:enumeration value="SCALE-RAT-FUNC"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:complexType abstract="false" name="COMPU-CONST">
<!--Class: COMPU-CONST-->
<xsd:choice>
<xsd:element maxOccurs="1" minOccurs="1" type="V" name="V"/>
<xsd:element maxOccurs="1" minOccurs="1" type="VT" name="VT"/>

</xsd:choice>

/xsd:complexType>
xsd:complexType abstract="false" name="COMPU-DEFAULT-VALUE">
<!--Class: COMPU-DEFAULT-VALUE-->
<xsd:sequence>
<xsd:choice>
<xsd:element maxOccurs="1" minOccurs="1" type="V" name="V"/>
<xsd:element maxOccurs="1" minOccurs="1" type="VT" name="VT"/>
</xsd:choice>
<xsd:element maxOccurs="1" minOccurs="0" type="COMPU-INVERSE-VALUEY ndfe="COMPU-INVERSE-VALUE" />
</xsd:sequence>
/xsd:complexType>
xsd:complexType name="COMPU-DENOMINATOR">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="V" name="V"/>
</xsd:sequence>
/xsd:complexType>
xsd:complexType abstract="false" name="COMPU-INTERNAL-TO-PHYS">
<!--Class: COMPU-INTERNAL-TO-PHYS-->
<xsd:sequence>
<xsd:choice>
<xsd:element type="COMPU-SCARES" name="COMPU-SCALES" minOccurs="1" maxOccurs="1"/>
<xsd:element maxOccurs="%4"/minOccurs="1" type="PROG-CODE" name="PROG-CODE"/>
</xsd:choice>
<xsd:element maxOccups="1" minOccurs="0" type="COMPU-DEFAULT-VALUE" name="COMPU-DEFAULT-VALUE" />
</xsd:sequence>
/xsd:complexType>
xsd:complexType abstkatt="false" name="COMPU-INVERSE-VALUE">
<!--Class: COMRUSINVERSE-VALUE-->
<xsd:choicex
<xsdeelement maxOccurs="1" minOccurs="1" type="V" name="V"/>
<Xsdielement maxOccurs="1" minOccurs="1" type="VT" name="VT"/>
</xsd:ichoice>

/xgd: complexType>

»sd: complexType abstract="false" name="COMPU-METHOD">

<!--Class: COMPU-METHOD-->
<xsd:sequence>
<xsd:element maxOccurs="1" minOccurs="1" type="COMPU-CATEGORY" name="CATEGORY"/>
<xsd:element maxOccurs="1" minOccurs="0" type="COMPU-INTERNAL-TO-PHYS" name="COMPU-INTERNAL-TO-PHYS"/>
<xsd:element maxOccurs="1" minOccurs="0" type="COMPU-PHYS-TO-INTERNAL" name="COMPU-PHYS-TO-INTERNAL"/>
</xsd:seqguence>
</xsd:complexType>
<xsd:complexType name="COMPU-NUMERATOR">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="V" name="V"/>

</xsd:seqguence>
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</xsd:complexType>

<xsd:complexType abstract="false"
<!--Class:
<xsd:sequence>

<xsd:choice>

<xsd:element maxOccurs="1"

<xsd:element type="COMPU-SCALES"

</xsd:choice>
<xsd:element maxOccurs="1"
</xsd:sequence>

</xsd:complexType>

name="COMPU-PHYS-TO-INTERNAL" >

COMPU-PHYS-TO-INTERNAL-->

minOccurs="1" type="PROG-CODE" name="PROG-C

name="COMPU-SCALES" minOccurs="1"

minOccurs="0" type="COMPU-DEFAULT-VALUE" name="

ODE" />

maxOccurs="1"/>

COMPU-DEFAULT-VALUE" />

name="COMPU-RATIONAL-COEFFS">

<xsd:complexType abstract="false"
<!--flass: COMPU-RATIONAL-COEFFS-->
<xsdf sequence>

xsd:element type="COMPU-NUMERATOR"
xsd:element type="COMPU-DENOMINATOR"

name="COMPU-NUMERATOR" minOccurs="1"

name="COMPU-DENOMINATOR" minOccurs="

name="COMPU-SCALE" >

maxOccurs="1"/>

minOccurs="0"
minOccurs="0"
minOccurs="0"
minOccurs="0"

minOccurs="0"

type="TEXT"

type="DESCRIPTION"

type="LIMIT"
type="LIMIT"

name="SHORT-LABEL ">
name=“DESC" />
name="LOWER~LIMIT" />

name="URPER-LIMIT" />

0" maxOccurs="1"/>

type="COMPU-INVERSE-VALUE"

name="COMPU-INVERSE-VALUE" />

</xsfl:sequence>
</xsd:copplexType>
<xsd:complexType abstract="false"
<!--flass: COMPU-SCALE-->
<xsdf sequence>
xsd:element maxOccurs="1"
xsd:element maxOccurs="1"
xsd:element maxOccurs="1"
xsd:element maxOccurs="1"
xsd:element maxOccurs="1"
xsd:choice>

<xsd:element maxOccurs="1"
<xsd:element maxOccurs="1"

/xsd:choice>

minOccurs="1"

minOccurs="1"

type="CQMPU-CONST" name="COMP

types4COMPU-RATIONAL-COEFFS"

U-CONST" />
name="COMPU-RATIONAL-COEFHS" />

</xsfl:sequence>
</xsd:copplexType>
<xsd:complexType name="COMPU-SCALES">
<!--| Automatically generated wrapper element type -->
<xsdf sequence>
xsd:element maxOccurs="unbouwrnded"” minOccurs="1" type="COMPU-SCALE" name="COMPU-SCALE"/>
</xsfl: sequence>
</xsd:coplexType>
<xsd:complexType abstract="fals®" name="CONFIG-DATA">
<!--Flass: CONFIG-DATAL=>
<xsdf sequence>
xsd:group maxOecurs="1" minOccurs="1" ref="ELEMENT-ID"/>
xsd:elemént) type="VALID-BASE-VARIANTS" name="VALID-BASE-VARIANTS" minOccurs="1" maxOccurs="1"/>
xsd:elemént type="CONFIG-RECORDS" name="CONFIG-RECORDS" minOccurs="0" maxOccurs="1"/>
xsdtelement type="SDGS" name="SDGS" minOccurs="0" maxOccurs="1"/>
</xsfl'seguence>

</xsd:complexType>
<xsd:complexType abstract="false" name="CONFIG-DATA-DICTIONARY-SPEC">
<!--Class: CONFIG-DATA-DICTIONARY-SPEC-->

<xsd:sequence>

minOccurs="0" maxOccurs="1"/>

<xsd:element type="DATA-OBJECT-PROPS" name="DATA-OBJECT-PROPS"

<xsd:element maxOccurs="1" minOccurs="0" type="UNIT-SPEC" name="UNIT-SPEC"/>
</xsd:sequence>

</xsd:complexType>

<xsd:complexType name="CONFIG-DATAS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>

minOccurs="1" name="CONFIG-DATA" />

<xsd:element maxOccurs="unbounded" type="CONFIG-DATA"
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</xsd:seqguence>

</xsd:complexType>

<xsd:complexType abstract="false" name="CONFIG-ID-ITEM">
<!--Class: CONFIG-ID-ITEM-->
<xsd:complexContent>

<xsd:extension base="CONFIG-ITEM"/>

</xsd:complexContent>

</xsd:complexType>

<xsd:complexType abstract="true" name="CONFIG-ITEM">
<!--Class: CONFIG-ITEM-->

<xsd:sequence>

<xsd:group maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>
<xsd:element maxOccurs="1" minOccurs="1" type="xsd:unsignedInt" name="BYTE-POSITION"/>
<xsd:element maxOccurs="1" minOccurs="0" type="xsd:unsignedInt" name="BIT-POSITION" />
<xsd:choice>
<xsd:element maxOccurs="1" minOccurs="1" name="DATA-OBJECT-PROP-REF" type="ODXLINK"/>
<xsd:element maxOccurs="1" minOccurs="1" name="DATA-OBJECT-PROP-SNREF" type="SNREF"/>
</xsd:choice>
<xsd:element type="SDGS" name="SDGS" minOccurs="0" maxOccurs="1"/>
</xsd:seqguence>
<xsd:attribute use="optional" type="xsd:string" name="SEMANTIC"/>
/xsd:complexType>
xsd:complexType abstract="false" name="CONFIG-RECORD">
<!--Class: CONFIG-RECORD-->

<xsd:sequence>

<xsd:group maxOccurs="1" minOccurs="1" ref="ELEMENT~ID"/>
<xsd:element maxOccurs="1" minOccurs="0" type="CONFIG-ID-ITEM" name="CONFIG-ID-ITEM"/>
<xsd:element type="DIAG-COMM-DATA-CONNECTORS' name="DIAG-COMM-DATA-CONNECTORS" minOccurs="1
maxOfpcurs="1"/>
<xsd:element maxOccurs="1" minOccurs="0.\type="IDENT-VALUE" name="CONFIG-ID"/>
<xsd:element type="DATA-RECORDS" name&=YDATA-RECORDS" minOccurs="0" maxOccurs="1"/>
<xsd:element maxOccurs="1" minOccuks="0" type="AUDIENCE" name="AUDIENCE"/>
<xsd:element type="SYSTEM-ITEMSY “iame="SYSTEM-ITEMS" minOccurs="0" maxOccurs="1"/>
<xsd:element maxOccurs="1" minl@ccurs="0" type="DATA-ID-ITEM" name="DATA-ID-ITEM"/>
<xsd:element type="OPTIONsITEMS" name="OPTION-ITEMS" minOccurs="0" maxOccurs="1"/>
<xsd:element maxOccur€="1" minOccurs="0" name="DEFAULT-DATA-RECORD-SNREF" type="SNREF"/>
<xsd:element type=YSDGS" name="SDGS" minOccurs="0" maxOccurs="1"/>
</xsd:seqguence>
/xsd:complexType>
xsd:complexType namé="CONFIG-RECORDS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<%sdielement maxOccurs="unbounded" minOccurs="1" type="CONFIG-RECORD" name="CONFIG-RECORD"/
</xsdisequence>
/xgd: complexType>

xed: complexType abstract="false" name="DATA">

<!--Class: DATA-->
<xsd:simpleContent>
<xsd:extension base="xsd:string"/>
</xsd:simpleContent>
</xsd:complexType>
<xsd:complexType abstract="false" name="DATABLOCK">
<!--Class: DATABLOCK-->
<xsd:sequence>
<xsd:group maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>
<xsd:element maxOccurs="1" minOccurs="0" type="xsd:hexBinary" name="LOGICAL-BLOCK-INDEX"/>
<xsd:element maxOccurs="1" minOccurs="0" name="FLASHDATA-REF" type="ODXLINK"/>

<xsd:element type="FILTERS" name="FILTERS" minOccurs="0" maxOccurs="1"/>
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<xsd:element type="SEGMENTS" name="SEGMENTS" minOccurs="0" maxOccurs="1"/>

<xsd:element maxOccurs="1" minOccurs="0" type="TARGET-ADDR-OFFSET" name="TARGET-ADDR-OFFSET"/>

<xsd:element type="OWN-IDENTS" name="OWN-IDENTS" minOccurs="0" maxOccurs="1"/>
<xsd:element type="SECURITYS" name="SECURITYS" minOccurs="0" maxOccurs="1"/>
<xsd:element type="SDGS" name="SDGS" minOccurs="0" maxOccurs="1"/>
<xsd:element maxOccurs="1" minOccurs="0" type="AUDIENCE" name="AUDIENCE"/>

</xsd:sequence>

<xsd:attribute use="required" type="xsd:ID" name="ID"/>

<xsd:attribute use="optional" type="xsd:string" name="OID"/>

<xsd:attribute use="required" type="xsd:string" name="TYPE"/>

</xsd:complexType>

<xsd:complexType name="DATABLOCK-REFS">
<!--| Automatically generated wrapper element type -->
<xsdf sequence>
xsd:element maxOccurs="unbounded" minOccurs="1" name="DATABLOCK-REF" type="ODXLINK"/>
</xsfl: sequence>
</xsd:coplexType>
<xsd:complexType name="DATABLOCKS">
<!--| Automatically generated wrapper element type -->
<xsdf sequence>
xsd:element maxOccurs="unbounded" minOccurs="1" type="DATABLOCK" name="DATABLOCK"/>
</xsfl:sequence>
</xsd:copplexType>
<xsd:complexType abstract="false" name="DATAFILE">
<!--Flass: DATAFILE-->
<xsdf simpleContent>
xsd:extension base="xsd:string">
<xsd:attribute use="required" type="xsd:boolean" name="LATEBOUND-DATAFILE"/>
/xsd:extension>
</xsf:simpleContent>
</xsd:cofplexType>
<xsd:complexType abstract="false" name="DATAFORMAT!>
<!--Flass: DATAFORMAT-->
<xsdfattribute use="required" type="DATARQRMAT-SELECTION" name="SELECTION"/>
<xsdfattribute use="optional" type="%sd:string" name="USER-SELECTION"/>
</xsd:coplexType>
<xsd:simpleType name="DATAFORMAT-SELECTION">
<xsdfrestriction base="xsd:gthing">
xsd:enumeration value="yINTEL-HEX"/>
xsd:enumeration value="MOTOROLA-S"/>
xsd:enumeration ‘\walue="BINARY" />
xsd:enumeration value="USER-DEFINED"/>
</xsfl:restriction>
</xsd:sippleTypex
<xsd:complexType abstract="false" name="DATA-ID-ITEM">

<!--flass: DATA-ID-ITEM-->

<xsd:complexContent>
<xsd:extension base="CONFIG-ITEM"/>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType abstract="false" name="DATA-OBJECT-PROP">
<!--Class: DATA-OBJECT-PROP-->
<xsd:complexContent>
<xsd:extension base="DOP-BASE">

<xsd:sequence>

<xsd:element maxOccurs="1" minOccurs="1" type="COMPU-METHOD" name="COMPU-METHOD" />

<xsd:element maxOccurs="1" minOccurs="1" type="DIAG-CODED-TYPE" name="DIAG-CODED-TYPE"/>

<xsd:element maxOccurs="1" minOccurs="1" type="PHYSICAL-TYPE" name="PHYSICAL-TYPE"/>
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<xsd:element maxOccurs="1" minOccurs="0" type="INTERNAL-CONSTR" name="INTERNAL-CONSTR"/>

<xsd:element maxOccurs="1" minOccurs="0" name="UNIT-REF" type="ODXLINK"/>

<xsd:element maxOccurs="1" minOccurs="0" type="INTERNAL-CONSTR" name="PHYS-CONSTR"/>

</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="DATA-OBJECT-PROPS">
<!-- Automatically generated wrapper element type -->

<xsd:sequence>

<xsd:element maxOccurs="unbounded" minOccurs="1" type="DATA-OBJECT-PROP" name="DATA-OBJECT-PROP"/>

</xsd:sequence>
/xsd:complexType>
xsd:complexType abstract="false" name="DATA-RECORD">
<!--Class: DATA-RECORD-->
<xsd:sequence>
<xsd:group maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>
<xsd:element maxOccurs="1" minOccurs="0" type="xsd:string" name="RULE"/>
<xsd:element maxOccurs="1" minOccurs="0" type="xsd:string" name="KEY'/>
<xsd:element maxOccurs="1" minOccurs="0" type="IDENT-VALUE" name="DATA=ID"/>
<xsd:element type="SDGS" name="SDGS" minOccurs="0" maxOccurs="1"¢>
<xsd:choice>
<xsd:element maxOccurs="1" minOccurs="0" type="DATAFILEY ‘name="DATAFILE"/>
<xsd:element maxOccurs="1" minOccurs="0" type="DATA# name="DATA"/>
</xsd:choice>
<xsd:element maxOccurs="1" minOccurs="0" type="AUDIENEE" name="AUDIENCE"/>
</xsd:sequence>
<xsd:attribute use="required" type="DATAFORMAT-SELECTION" name="DATAFORMAT"/>
/xsd:complexType>
xsd:complexType name="DATA-RECORDS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded! minOccurs="1" type="DATA-RECORD" name="DATA-RECORD"/>
</xsd:sequence>
/xsd:complexType>
xsd:simpleType name="DATA-TYPE">
<xsd:restriction base={xsdistring">
<xsd:enumeratiord wadue="A_INT32"/>
<xsd:enumeratien value="A_UINT32"/>
<xsd:enumekation value="A_FLOAT32"/>
<xsd:epumeration value="A_FLOAT64"/>
<xsdeenumeration value="A_ASCIISTRING"/>
<Xsd}enumeration value="A_UTF8STRING"/>
<Xsd:enumeration value="A_UNICODE2STRING"/>
<xsd:enumeration value="A_BYTEFIELD"/>

x/xsd:restriction>

</xsd:simpleType>
<xsd:complexType abstract="false" name="DEFAULT-CASE">
<!--Class: DEFAULT-CASE-->

<xsd:sequence>

<xsd:group maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>
<xsd:choice maxOccurs="1" minOccurs="0">
<xsd:element name="STRUCTURE-REF" type="ODXLINK"/>
<xsd:element name="STRUCTURE-SNREF" type="SNREF"/>
</xsd:choice>
</xsd:seqguence>

</xsd:complexType>

<xsd:complexType abstract="false" name="DESCRIPTION">
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<!--Class: DESCRIPTION-->
<xsd:sequence>
<xsd:group maxOccurs="unbounded" minOccurs="0" ref="block"/>

<xsd:element type="EXTERNAL-DOCS" name="EXTERNAL-DOCS" minOccurs="0"
</xsd:sequence>
<xsd:attribute use="optional" type="xsd:string" name="TI"/>
</xsd:complexType>
<xsd:complexType abstract="false" name="DETERMINE-NUMBER-OF-ITEMS">
<!--Class: DETERMINE-NUMBER-OF-ITEMS-->
<xsd:sequence>

minOccurs="1"

<xsd:element maxOccurs="1" type="xsd:unsignedInt"

maxOccurs="1"/>

name="BYTE-POSITION" />

xsd:element maxOccurs="1" minOccurs="0" name="BIT-POSITION">
<xsd:simpleType>
<xsd:restriction base="xsd:unsignedInt">
<xsd:maxExclusive value="8"/>
</xsd:restriction>
</xsd:simpleType>
/xsd:element>
xsd:element maxOccurs="1" minOccurs="1" name="DATA-OBJECT-PROP-REF"
</xsfl:sequence>
</xsd:copplexType>

<xsd:simpleType name="DIAG-CLASS-TYPE">

<xsdfrestriction base="xsd:string">
xsd:enumeration value="STARTCOMM"/>
xsd:enumeration value="STOPCOMM"/>
xsd:enumeration value="VARIANTIDENTIFICATION"/>
xsd:enumeration value="READ-DYN-DEF-MESSAGE"/>
xsd:enumeration value="DYN-DEF-MESSAGE"/>
xsd:enumeration value="CLEAR-DYN-DEF-MESSAGE" />

</xsf:restriction>
</xsd:sifpleType>

<xsd:complexType abstract="true" name="DIAG-CODEDsTYPE">

<!--flass: DIAG-CODED-TYPE-->

<xsdfattribute use="optional" type="ENCODING" name="BASE-TYPE-ENCODING"/>
<xsdfattribute use="required" type="DATA-TYPE" name="BASE-DATA-TYPE"/>
<xsdfattribute default="true" use=™optional" type="xsd:boolean"

</xsd:copplexType>

<xsd:complexType abstract="true! name="DIAG-COMM">

<!--Flass: DIAG-COMM-->

<xsdf sequence>

xsd:group maxOeours="1" minOccurs="1" ref="ELEMENT-ID"/>

xsd:element ¢gmaxOccurs="1" minOccurs="0" type="ADMIN-DATA"

xsd:elemént) type="SDGS" name="SDGS" minOccurs="0" maxOccurs="1"/>

xsd:elemént type="FUNCT-CLASS-REFS" name="FUNCT-CLASS-REFS" minOccurs="0"

xsdtelement maxOccurs="1" minOccurs="0" type="AUDIENCE" name="AUDIENCE"/>

xsd}ielement type="PROTOCOL-SNREFS" name="PROTOCOL-SNREFS" minOccurs="0"

type="ODXLINK" />

name="IS-HIGHLOW-BYTE-ORDER" />

name="ADMIN-DATA" />

maxOccurs="1"/>

maxOccurs="1"/>

<xsd:element type="RELATED-DIAG-COMM-REFS" name="RELATED-DIAG-COMM-REFS"

<xsd:element type="PRE-CONDITION-STATE-REFS" name="PRE-CONDITION-STATE-REFS"

maxOccurs="1"/>

<xsd:element type="STATE-TRANSITION-REFS" name="STATE-TRANSITION-REFS"

</xsd:sequence>

<xsd:attribute use="required" type="xsd:ID" name="ID"/>

minOccurs="0"

minOccurs="0"

maxOccurs="1"/>

minOccurs="0"

maxOccurs="1"/>

<xsd:attribute use="optional" type="xsd:string" name="OID"/>

<xsd:attribute use="optional" type="xsd:string" name="SEMANTIC"/>

<xsd:attribute use="optional" type="DIAG-CLASS-TYPE" name="DIAGNOSTIC-CLASS"/>
<xsd:attribute default="false" use="optional" type="xsd:boolean" name="IS-MANDATORY"/>
<xsd:attribute default="true" use="optional" type="xsd:boolean" name="IS-EXECUTABLE"/>
<xsd:attribute default="false" use="optional" type="xsd:boolean" name="IS-FINAL"/>
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</xsd:complexType>
<xsd:complexType abstract="false"
<!--Class:
<xsd:sequence>
<xsd:element
<xsd:element
<xsd:element
CONNECTOR" />
<xsd:element
CONNECTOR" />

</xsd:seqguence>

maxOccurs="1"
maxOccurs="1"

maxOccurs="1"

maxOccurs="1"

ISO 22901-

name="DIAG-COMM-DATA-CONNECTOR" >

DIAG-COMM-DATA-CONNECTOR-->

minOccurs="1" type="xsd:unsignedInt" name="UNCOMPRESSED-SIZE"/>

minOccurs="1" type="xsd:hexBinary" name="SOURCE-START-ADDRESS"/>
minOccurs="0" type="READ-DIAG-COMM-CONNECTOR"

minOccurs="0" type="WRITE-DIAG-COMM-CONNECTOR"

/xsd:complexType>

<!-- Automatically generated

<xsd:sequence>

CONNECTOR" />
</xsd:sequence>

/xsd:complexType>

<!-- Automatically generated

<xsd:sequence>

</xsd:seqguence>
/xsd:complexType>
xsd:complexType abstract="false"

<!--Class:

<xsd:sequence>

<xsd:element maxOccurs="1"
<xsd:element type="DTC-DOPS"
<xsd:element type="ENV-DATA-DESCS"
<xsd:element type="DATA-OBJECT-PROBS"
<xsd:element type="STRUCTURES"
<xsd:element type="STATIC-FIELDS"
<xsd:element
<xsd:element

maxOfpcurs="1"/>
<xsd:element type®"END-OF-PDU-FIELDS"
<xsd:element, type="MUXS"
<xsd:element”type="ENV-DATAS"
<xsd:element maxOccurs="1"
<xsdeelement type="TABLES"
<Xsdielement type="SDGS"

</xsdisequence>

/xgd: complexType>

xed: complexType abstract="true"

xsd:complexType name="DIAG-COMM-

<xsd:element maxOccurs="unbounded"

<xsd:group maxOccurs="unbounded" minOccurs="1"

type="DYNAMIC-LENGTH-FIELDS"
type="DYNAMIC-ENDMARKER-FIELDS"

DATA-CONNECTORS">
wrapper element type -->
name="DIAGH

minOccurs="1" type="DIAG-COMM-DATA-CONNECTOR™"

xsd:complexType name="DIAG-COMMS">

wrapper element type -->

ref="DIAG-COMMsPROXY" />

name="DIAG-DATA-DICTIONARY-SPEC">

DIAG-DATA-DICTIONARY-SPEC-->

minOccurs="0" type="ADMIN-DATA" name="ADMIN-DATA"/>

name="DTC-DOPS" minOccurs="0" maxOccurs="1"/>

name="ENV-DATA-DESCS" minOccurs="0" maxOccurs="1"/>

name="DATA-OBJECT-PROPS" minOccurs="0" maxOccurs="1"/

name="STRUCTURES" minOccurs="0" maxOccurs="1"/>

name="STATIC-FIELDS" minOccurs="0" maxOccurs="1"/>

name="DYNAMIC-LENGTH-FIELDS" minOccurs="0" maxOccy

name="DYNAMIC-ENDMARKER-FIELDS" minOccurs="0"

name="END-OF-PDU-FIELDS" minOccurs="0" maxOccurs="1"/

name="MUXS" minOccurs="0" maxOccurs="1"/>

name="ENV-DATAS" minOccurs="0" maxOccurs="1"/>

minOccurs="0" type="UNIT-SPEC" name="UNIT-SPEC"/>

name="TABLES" minOccurs="0" maxOccurs="1"/>

name="SDGS" minOccurs="0" maxOccurs="1"/>

name="DIAG-LAYER">

<!--Class: DIAG-LAYER-->

<xsd:sequence>

<xsd:group maxOccurs="1"
<xsd:element maxOccurs="1"
<xsd:element type="COMPANY-DATAS"
<xsd:element type="FUNCT-
<xsd:element maxOccurs="1"

SPEC" />
<xsd:element type="DIAG-COMMS"
<xsd:element type="REQUESTS"
<xsd:element type="POS-RESPONSES"
<xsd:element type="NEG-RESPONSES"

© 1SO 2008 — All rights reserved

minOccurs="1" ref="ELEMENT-ID"/>

minOccurs="0" type="ADMIN-DATA" name="ADMIN-DATA"/>

name="COMPANY-DATAS" minOccurs="0" maxOccurs="1"/>

CLASSS" name="FUNCT-CLASSS" minOccurs="0" maxOccurs="1"/>

minOccurs="0" type="DIAG-DATA-DICTIONARY-SPEC"

name="DIAG-COMMS" minOccurs="0" maxOccurs="1"/>

name="REQUESTS" minOccurs="0" maxOccurs="1"/>

name="POS-RESPONSES" minOccurs="0" maxOccurs="1"/>

name="NEG-RESPONSES" minOccurs="0" maxOccurs="1"/>

1:2008(E)

name="READ-DIAG-COMM-

name="WRITE-DIAG-COMM-

COMM-DATA-

rs="1"/>

name="DIAG-DATA-DICTIONARY-

359


https://standardsiso.com/api/?name=f9b8761ec37f6a1f8e205bd0f50dbae5

ISO 22901-1:2008(E)

<xsd:element type="GLOBAL-NEG-RESPONSES" name="GLOBAL-NEG-RESPONSES" minOccurs="0" maxOccurs="1"/>
<xsd:element type="IMPORT-REFS" name="IMPORT-REFS" minOccurs="0" maxOccurs="1"/>
<xsd:element type="STATE-CHARTS" name="STATE-CHARTS" minOccurs="0" maxOccurs="1"/>
<xsd:element type="ADDITIONAL-AUDIENCES" name="ADDITIONAL-AUDIENCES" minOccurs="0" maxOccurs="1"/>
<xsd:element type="SUB-COMPONENTS" name="SUB-COMPONENTS" minOccurs="0" maxOccurs="1"/>
<xsd:element type="LIBRARYS" name="LIBRARYS" minOccurs="0" maxOccurs="1"/>
<xsd:element type="SDGS" name="SDGS" minOccurs="0" maxOccurs="1"/>

</xsd:sequence>

<xsd:attribute use="required" type="xsd:ID" name="ID"/>

<xsd:attribute use="optional" type="xsd:string" name="OID"/>

</xsd:complexType>

<xsd:complexType abstract="false" name="DIAG-LAYER-CONTAINER">
<!--flass: DIAG-LAYER-CONTAINER-->
<xsdf complexContent>
xsd:extension base="ODX-CATEGORY">
<xsd:sequence>
<xsd:element type="PROTOCOLS" name="PROTOCOLS" minOccurs="0" maxOccurs="1"/%
<xsd:element type="FUNCTIONAL-GROUPS" name="FUNCTIONAL-GROUPS" minOccurs='0'"» maxOccurs="1"/
<xsd:element type="ECU-SHARED-DATAS" name="ECU-SHARED-DATAS" minOccurs=!0" maxOccurs="1"/>
<xsd:element type="BASE-VARIANTS" name="BASE-VARIANTS" minOccurs="Q"-maxOccurs="1"/>
<xsd:element type="ECU-VARIANTS" name="ECU-VARIANTS" minOccurs="0Q" maxOccurs="1"/>
</xsd:sequence>
/xsd:extension>
</xsfl:complexContent>
</xsd:copplexType>
<xsd:complexType name="DIAG-LAYER-REFS">
<!--| Automatically generated wrapper element type -->
<xsdf sequence>
xsd:element maxOccurs="unbounded" minOccurs="1" name="DIAG-LAYER-REF" type="ODXLINK"/>
</xsfl: sequence>
</xsd:cofplexType>
<xsd:complexType abstract="false" name="DIAG-OBJECI-CONNECTOR">
<!--flass: DIAG-OBJECT-CONNECTOR-->
<xsdf sequence>
xsd:group maxOccurs="1" minOccufs="1" ref="ELEMENT-ID"/>
xsd:element type="FUNCTION-DIAGCOMM-CONNECTORS" name="FUNCTION-DIAG-COMM-CONNECTORS" minOccurs="0"
maxOccurs="1J'/>
xsd:element type="TABLE-ROW-CONNECTORS" name="TABLE-ROW-CONNECTORS" minOccurs="0" maxOccurs="1"/>
xsd:element type="ENU~<DATA-CONNECTORS" name="ENV-DATA-CONNECTORS" minOccurs="0" maxOccurs="1"/>
xsd:element type=~LDTC-CONNECTORS" name="DTC-CONNECTORS" minOccurs="0" maxOccurs="1"/>
</xsfl:sequence>
<xsdfattribute use-Yrequired" type="xsd:ID" name="ID"/>
<xsdfattributé use="optional" type="xsd:string" name="OID"/>
</xsd:coplexType>
<xsd:complexType abstract="false" name="DIAG-SERVICE">

<!--flass: DIAG-SERVICE-->

<xsd:complexContent>
<xsd:extension base="DIAG-COMM">

<xsd:sequence>
<xsd:element type="COMPARAM-REFS" name="COMPARAM-REFS" minOccurs="0" maxOccurs="1"/>
<xsd:element maxOccurs="1" minOccurs="0" name="REQUEST-REF" type="ODXLINK"/>
<xsd:element type="POS-RESPONSE-REFS" name="POS-RESPONSE-REFS" minOccurs="0" maxOccurs="1"/>
<xsd:element type="NEG-RESPONSE-REFS" name="NEG-RESPONSE-REFS" minOccurs="0" maxOccurs="1"/>
<xsd:element maxOccurs="1" minOccurs="0" type="POS-RESPONSE-SUPPRESSABLE" name="POS-RESPONSE-

SUPPRESSABLE" />
</xsd:sequence>
<xsd:attribute default="false" use="optional" type="xsd:boolean" name="IS-CYCLIC"/>

<xsd:attribute default="false" use="optional" type="xsd:boolean" name="IS-MULTIPLE"/>
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<xsd:attribute default="PHYSICAL" use="optional" type="ADDRESSING" name="ADDRESSING"/>

<xsd:attribute default="SEND-AND-RECEIVE" use="optional" type="TRANS-MODE" name="TRANSMISSION-
MODE" />
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType abstract="false" name="DIAG-VARIABLE">
<!--Class: DIAG-VARIABLE-->
<xsd:sequence>
<xsd:

group maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>

<xsd:element maxOccurs="1" minOccurs="0" type="ADMIN-DATA" name="ADMIN-DATA"/>
<xsd:element maxOccurs="1" minOccurs="0" name="VARIABLE-GROUP-REF" type="ODXLINK"/>
<xsd:element type="SW-VARIABLES" name="SW-VARIABLES" minOccurs="0" maxOccurs="1"/>
<xsd:choice>

<xsd:element type="COMM-RELATIONS" name="COMM-RELATIONS" minOccurs="0" maxOccuks="1"/>

<xsd:element maxOccurs="1" minOccurs="0" type="SNREF-TO-TABLEROW" name="SNREE-TO-TABLERJW" />

</xsd:choice>

<xsd:element type="SDGS" name="SDGS" minOccurs="0" maxOccurs="1"/>

</xsd:sequence>

use=

<xsd:attribute required" type="xsd:ID" name="ID"/>

<xsd:attribute use="optional" type="xsd:string" name="OID"/>

<xsd:attribute default="false" use="optional" type="xsd:boolean",name="IS-READ-BEFORE-WRITE"/>
/xsd:complexType>
xsd:complexType name="DIAG-VARIABLES">

<!-- Automatically generated wrapper element type -->

<xsd:sequence>
<xsd:group maxOccurs="unbounded" minOccurs="1", refZ"DIAG-VARIABLE-PROXY" />
</xsd:sequence>
/xsd:complexType>
xsd:simpleType name="DIRECTION">
<xsd:restriction base="xsd:string">
<xsd:enumeration value="DOWNLOAD"/5
<xsd:enumeration value="UPLOAD! %>
</xsd:restriction>
/xsd:simpleType>
xsd:complexType name="DISABLED-AUDIENCE-REFS">
<!-- Automatically genérated wrapper element type -->
<xsd:sequence>
<xsd:element, maxOccurs="unbounded" minOccurs="1" name="DISABLED-AUDIENCE-REF" type="ODXLINK'/>
</xsd:sequences
/xsd:complexType>
xsd:complexType abstract="false" name="DOC-REVISION">
<!--C¥ass: DOC-REVISION-->

<xsdy Sequence>

<xsd:element maxOccurs="1" minOccurs="0" name="TEAM-MEMBER-REF" type="ODXLINK"/>

<xsd:element maxOccurs="1" minOccurs="0" type="xsd:string" name="REVISION-LABEL"/>

<xsd:element maxOccurs="1" minOccurs="0" type="xsd:string" name="STATE"/>

<xsd:element maxOccurs="1" minOccurs="1" type="xsd:dateTime" name="DATE"/>

<xsd:element maxOccurs="1" minOccurs="0" type="xsd:string" name="TOOL"/>

<xsd:element type="COMPANY-REVISION-INFOS" name="COMPANY-REVISION-INFOS" minOccurs="0" maxOccurs="1"/>
<xsd:element type="MODIFICATIONS" name="MODIFICATIONS" minOccurs="0" maxOccurs="1"/>

</xsd:seqguence>
</xsd:complexType>
<xsd:complexType name="DOC-REVISIONS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1"

type="DOC-REVISION" name="DOC-REVISION"/>

</xsd:seqguence>
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</xsd:complexType>
<xsd:simpleType name="DOCTYPE">

<xsd:restriction base="xsd:string">

<xsd:enumeration value="FLASH"/>
<xsd:enumeration value="CONTAINER"/>
<xsd:enumeration value="LAYER"/>
<xsd:enumeration value="MULTIPLE-ECU-JOB-SPEC"/>
<xsd:enumeration value="COMPARAM-SPEC"/>
<xsd:enumeration value="VEHICLE-INFO-SPEC"/>
<xsd:enumeration value="COMPARAM-SUBSET"/>
<xsd:enumeration value="ECU-CONFIG"/>
xsd:enumeration value="FUNCTION-DICTIONARY-SPEC"/>
</xsfl:restriction>
</xsd:sippleType>
<xsd:complexType abstract="true" name="DOP-BASE">
<!--Flass: DOP-BASE-->
<xsdf sequence>
xsd:group maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>
xsd:element maxOccurs="1" minOccurs="0" type="ADMIN-DATA" name="ADMIN-DATA" />
xsd:element type="SDGS" name="SDGS" minOccurs="0" maxOccurs="1"/>
</xsfl: sequence>
<xsdfattribute use="required" type="xsd:ID" name="ID"/>
<xsdfattribute use="optional" type="xsd:string" name="OID"/>
</xsd:cofplexType>
<xsd:complexType abstract="false" name="DTC">
<!--Flass: DTC-->
<xsdf sequence>
xsd:element maxOccurs="1" minOccurs="1" name="SHORT-NAME">
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:pattern value="[a-zA-Z0-9_1{1)128}"/>
</xsd:restriction>
</xsd:simpleType>
/xsd:element>
xsd:element maxOccurs="1" minOcurs="1" type="xsd:unsignedInt" name="TROUBLE-CODE"/>
xsd:element maxOccurs="1" mirnlOceurs="0" type="xsd:string" name="DISPLAY-TROUBLE-CODE"/>
xsd:element maxOccurs="1" (minOccurs="1" type="TEXT" name="TEXT"/>
xsd:element maxOccurs=!1" minOccurs="0" type="xsd:unsignedByte" name="LEVEL"/>
xsd:element type="SDES™ name="SDGS" minOccurs="0" maxOccurs="1"/>
</xsfl:sequence>
<xsdfattribute usez!required" type="xsd:ID" name="ID"/>
<xsdfattribute use=-Yoptional" type="xsd:string" name="OID"/>
<xsdfattribute, default="false" use="optional" type="xsd:boolean" name="IS-TEMPORARY"/>
</xsd:coplexType>
<xsd:complexType abstract="false" name="DTC-CONNECTOR">
<!--fTeass: DTC-CONNECTOR-->

<xsd:sequence>
<xsd:group maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>

<xsd:element maxOccurs="1" minOccurs="1" name="DTC-DOP-REF" type="ODXLINK"/>

<xsd:element maxOccurs="1" minOccurs="1" name="DTC-SNREF" type="SNREF"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="DTC-CONNECTORS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="DTC-CONNECTOR" name="DTC-CONNECTOR" />
</xsd:sequence>

</xsd:complexType>

362 © ISO 2008 — Al rights reserved


https://standardsiso.com/api/?name=f9b8761ec37f6a1f8e205bd0f50dbae5

I1ISO 22901-1:2008(E)

<xsd:complexType abstract="false" name="DTC-DOP">
<!--Class: DTC-DOP-->
<xsd:complexContent>
<xsd:extension base="DOP-BASE">

<xsd:sequence>

<xsd:element maxOccurs="1" minOccurs="1" type="DIAG-CODED-TYPE" name="DIAG-CODED-TYPE"/>
<xsd:element maxOccurs="1" minOccurs="1" type="PHYSICAL-TYPE" name="PHYSICAL-TYPE"/>

<xsd:element maxOccurs="1" minOccurs="1" type="COMPU-METHOD" name="COMPU-METHOD"/>

<xsd:element type="DTCS" name="DTCS" minOccurs="1" maxOccurs="1"/>

<xsd:element type="LINKED-DTC-DOPS" name="LINKED-DTC-DOPS" minOccurs="0" maxOccurs="1"/>

</xsd:seqguence>

<xsd:attribute default="false" use="optional" type="xsd:boolean" name="IS-VISIBLE"/>
</xsd:extension>
</xsd:complexContent>
/xsd:complexType>
xsd:complexType name="DTC-DOPS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="DTC-DOP" name="BIC=DOP"/>
</xsd:seqguence>
/xsd:complexType>
xsd:complexType name="DTCS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:group maxOccurs="unbounded" minOccurs="1" ref="DECsPROXY"/>
</xsd:seqguence>
/xsd:complexType>
xsd:complexType abstract="false" name="DTC-VALUE">
<!--Class: DTC-VALUE-->
<xsd:simpleContent>
<xsd:extension base="xsd:unsignedInt'(/>
</xsd:simpleContent>
/xsd:complexType>
xsd:complexType name="DTC-VALUES">
<!-- Automatically generated{wrapper element type -->
<xsd:sequence>
<xsd:element maxOccdurs="unbounded" minOccurs="1" type="DTC-VALUE" name="DTC-VALUE"/>
</xsd:seqguence>
/xsd:complexType>
xsd:complexType abstract="false" name="DYNAMIC">
<!--Class: [RY¥NAMIC-->
<xsd:complexContent>
<Xsd}jextension base="POSITIONABLE-PARAM"/>
</xsd:complexContent>
/xgd: complexType>

»sd: complexType abstract="false" name="DYNAMIC-ENDMARKER-FIELD">

<!--Class: DYNAMIC-ENDMARKER-FIELD-->
<xsd:complexContent>
<xsd:extension base="FIELD">

<xsd:sequence>

<xsd:element maxOccurs="1" minOccurs="
</xsd:seqguence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="DYNAMIC-ENDMARKER-FIELDS">
<!-- Automatically generated wrapper element type -->

<xsd:sequence>
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<xsd:element maxOccurs

FIELD"/>

-1:2008(E)

="unbounded" minOccurs="1" type="DYNAMIC-ENDMARKER-FIELD" name=

</xsd:sequence>

</xsd:complexType>

<xsd:complexType abstract="false"

<!--Class:

<xsd

name="DYNAMIC-LENGTH-FIELD">
DYNAMIC-LENGTH-FIELD-->

:complexContent>

<xsd:extension base="FIELD">

<xsd:sequence>

<xsd:element maxOccurs="1" minOccurs="1" type="xsd:unsignedInt" name="OFFSET"

<xsd:element maxOccurs="1" minOccurs="1" type="DETERMINE-NUMBER-OF-ITEMS"

"DYNAMIC-ENDMARKER-

/>

name="DETERMINE-

NUMBER-OF-ITEMS" />
</xsd:sequence>
/xsd:extension>
</xsfl:complexContent>
</xsd:copplexType>
<xsd:complexType name="DYNAMIC-LENGTH-FIELDS">
<!--| Automatically generated wrapper element type -->
<xsdf sequence>
xsd:element maxOccurs="unbounded" minOccurs="1" type="DYNAMIC-LENGTH-FIELD".-tnildme="DYNAMIC-LENGTH-
FIELD"/>
</xsfl:sequence>
</xsd:copplexType>
<xsd:complexType abstract="false" name="DYN-DEFINED-SPEC">
<!--FLlass: DYN-DEFINED-SPEC-->
<xsdf sequence>
xsd:element type="DYN-ID-DEF-MODE-INFOS" name="DYN-ID-DEEZMODE-INFOS" minOccurs="0" maxOccurs="1"/
</xsfl: sequence>
</xsd:cofplexType>
<xsd:complexType abstract="false" name="DYN-END-DOP-REF.' >
<!--Association Class: DYN-END-DOP-REF-->
<xsdf sequence>
xsd:element maxOccurs="1" minOccurs="d%Mype="xsd:string" name="TERMINATION-VALUE"/>
</xsfl:sequence>
<xsdfattributeGroup ref="ODXLINK-ATTRY />
</xsd:coplexType>
<xsd:complexType abstract="false" rdame="DYN-ID-DEF-MODE-INFO">
<!--flass: DYN-ID-DEF-MODE-INFO+->
<xsdf sequence>
xsd:element maxOc&ufs="1" minOccurs="1" type="xsd:string" name="DEF-MODE"/>
xsd:choice maxQocurs="1" minOccurs="1">
<xsd:element name="CLEAR-DYN-DEF-MESSAGE-REF" type="ODXLINK"/>
<xsd:e&lement name="CLEAR-DYN-DEF-MESSAGE-SNREF" type="SNREF"/>
/xsd:chefce>
xsdtchoice maxOccurs="1" minOccurs="1">
xxsd:element name="READ-DYN-DEF-MESSAGE-REF" type="ODXLINK"/>

<xsd:element name="READ-DYN-DEF-MESSAGE-SNREF" type="SNREF"/>

</xsd:choice>
<xsd:choice maxOccurs="1" minOccurs="1">
<xsd:element name="DYN-DEF-MESSAGE-REF" type="ODXLINK"/>
<xsd:element name="DYN-DEF-MESSAGE-SNREF" type="SNREF"/>

</xsd:choice>

minOccurs="0" maxOccurs="1"/>

<xsd:element type="SUPPORTED-DYN-IDS" name="SUPPORTED-DYN-IDS"

<xsd:element type="SELECTION-TABLE-REFS" name="SELECTION-TABLE-REFS" minOccurs="0" maxOccurs="1"/>
</xsd:sequence>

</xsd:complexType>

<xsd:complexType name="DYN-ID-DEF-MODE-INFOS">

<!-- Automatically generated wrapper element type -->
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<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1"
INFO" />
</xsd:sequence>
</xsd:complexType>
<xsd:complexType abstract="false" name="ECU-CONFIG">
<!--Class: ECU-CONFIG-->
<xsd:complexContent>
<xsd:extension base="ODX-CATEGORY">
<xsd:sequence>

<xsd:element type="CONFIG-DATAS"

type="DYN-ID-DEF-MODE-INFO"

name="CONFIG-DATAS"

ISO 22901-

minOccurs="1" maxOccurs="1"/>

<xsd:element type="ADDITIONAL-AUDIENCES"
maxOfpcurs="1"/>
<xsd:element maxOccurs="1" minOccurs="0"
DICTONARY-SPEC" />
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
/xsd:complexType>
xsd:complexType abstract="false" name="ECU-GROUP">
<!--Class: ECU-GROUP-->
<xsd:sequence>
<xsd:group maxOccurs="1" minOccurs="1"
<xsd:element type="GROUP-MEMBERS"

</xsd:sequence>

<xsd:attribute use="optional" type="xsd:string" name=
/xsd:complexType>
xsd:complexType name="ECU-GROUPS">

<!-- Automatically generated wrapper element type -->

<xsd:sequence>
<xsd:element maxOccurs="unbounded" minQccurs="1"
</xsd:sequence>
/xsd:complexType>
xsd:complexType abstract="false" namez"ECU-MEM">
<!--Class: ECU-MEM-->

<xsd:sequence>

<xsd:element type="SDGS" name="SDGS" minOccurs="0

</xsd:seguence>

name="ADDITIONAL-AUDIENCES"

type="CONFIG-DATA-DICTIONARY-SPEC"

name="GROUP-MEMBERS"

minOccurs="0"

name="Cd

ref="ELEMENT-ID"/>

minO¢curs="1" maxOccurs="1"/>

"OLD"/>

type="ECU-GROUP" name="ECU-GROUP"/>

<xsd:group maxOccu¥s="1l" minOccurs="1" ref="ELEMENT-ID"/>

<xsd:element maxXOgcurs="1" minOccurs="0" type="ADMIN-DATA" name="ADMIN-DATA"/>
<xsd:element maxOccurs="1" minOccurs="1" type="MEM" name="MEM"/>
<xsd:element“maxOccurs="1" minOccurs="0" type="PHYS-MEM" name="PHYS-MEM"/>

maxOccurs="1"/>

1:2008(E)

name="DYN-ID-DEF-MODE-

NEFIG-DATA-

<xsd:dttribute use="required" type="xsd:ID" name="ID"/>
<xsdyattribute use="optional" type="xsd:string" name="OID"/>
/xgd: complexType>
»sd: complexType abstract="false" name="ECU-MEM-CONNECTOR">
<!--Class: ECU-MEM-CONNECTOR-->
<xsd:sequence>
<xsd:group maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>
<xsd:element maxOccurs="1" minOccurs="0" type="ADMIN-DATA" name="ADMIN-DATA"/>
<xsd:element type="FLASH-CLASSS" name="FLASH-CLASSS" minOccurs="0" maxOccurs="1"/>
<xsd:element type="SESSION-DESCS" name="SESSION-DESCS" minOccurs="0" maxOccurs="1"/>
<xsd:element type="IDENT-DESCS" name="IDENT-DESCS" minOccurs="0" maxOccurs="1"/>
<xsd:element maxOccurs="1" minOccurs="1" name="ECU-MEM-REF" type="ODXLINK"/>
<xsd:element type="LAYER-REFS" name="LAYER-REFS" minOccurs="0" maxOccurs="1"/>
<xsd:element type="ALL-VARIANT-REFS" name="ALL-VARIANT-REFS" minOccurs="0" maxOccurs="1"/>
<xsd:element type="SDGS" name="SDGS" minOccurs="0" maxOccurs="1"/>

</xsd:seqguence>
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<xsd:attribute use="required" type="xsd:ID" name="ID"/>
<xsd:attribute use="optional" type="xsd:string" name="OID"/>
</xsd:complexType>
<xsd:complexType name="ECU-MEM-CONNECTORS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="ECU-MEM-CONNECTOR" name="ECU-MEM-CONNECTOR"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="ECU-MEMS">

<!-- Automatically generated wrapper element type -->

<xsdf sequence>
xsd:element maxOccurs="unbounded" minOccurs="1" type="ECU-MEM" name="ECU-MEM" />
</xsfl: sequence>
</xsd:cofplexType>
<xsd:complexType abstract="false" name="ECU-PROXY">
<!--Flass: ECU-PROXY-->
<xsdf complexContent>
xsd:extension base="INFO-COMPONENT" />
</xsfl:complexContent>
</xsd:copplexType>
<xsd:complexType name="ECU-PROXY-REFS">
<!--| Automatically generated wrapper element type -->
<xsdf sequence>
xsd:element maxOccurs="unbounded" minOccurs="1" name="ECU-PROXY-REF" type="ODXLINK"/>
</xsfl:sequence>
</xsd:cofplexType>
<xsd:complexType abstract="false" name="ECU-SHARED-DATA">
<!--flass: ECU-SHARED-DATA-->
<xsdf complexContent>
xsd:extension base="DIAG-LAYER">
<xsd:sequence>
<xsd:element type="DIAG-VARIABLESY name="DIAG-VARIABLES" minOccurs="0" maxOccurs="1"/>
<xsd:element type="VARIABLE-GROUPS" name="VARIABLE-GROUPS" minOccurs="0" maxOccurs="1"/>
</xsd:sequence>
/xsd:extension>
</xsfl:complexContent>
</xsd:coplexType>
<xsd:complexType abstract="fals®" name="ECU-SHARED-DATA-REF">
<!--flass: ECU-SHARED-DATA-REF-->
<xsdf complexContent>
xsd:extension base="PARENT-REF"/>
</xsfl:complexContent>
</xsd:coplexType>
<xsd:complexType name="ECU-SHARED-DATAS">

<!--| Automatically generated wrapper element type -->

<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="ECU-SHARED-DATA" name="ECU-SHARED-DATA"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType abstract="false" name="ECU-VARIANT">
<!--Class: ECU-VARIANT-->
<xsd:complexContent>
<xsd:extension base="HIERARCHY-ELEMENT">
<xsd:sequence>
<xsd:element type="DIAG-VARIABLES" name="DIAG-VARIABLES" minOccurs="0" maxOccurs="1"/>

<xsd:element type="VARIABLE-GROUPS" name="VARIABLE-GROUPS" minOccurs="0" maxOccurs="1"/>
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minOccurs="

<xsd:element maxOccurs="1" minOccurs="0" type="DYN-DEFINED-SPEC" name="DYN-DEFINED-SPEC"/>

<xsd:element maxOccurs="1" minOccurs="0" type="PARENT-REFS" name="PARENT-REFS"/>

</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType abstract="false" name="ECU-VARIANT-PATTERN">
<!--Class: ECU-VARIANT-PATTERN-->

<xsd:sequence>

</xsd:seqguence>
/xsd:complexType>
xsd:complexType name="ECU-VARIANT-PATTERNS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="ECU-VARIANT-PATTERN"
</xsd:sequence>
/xsd:complexType>
xsd:complexType name="ECU-VARIANT-REFS">
<!-- Automatically generated wrapper element type -->

<xsd:sequence>

</xsd:sequence>
/xsd:complexType>
xsd:complexType name="ECU-VARIANTS">
<!-- Automatically generated wrapper element type -=>

<xsd:sequence>

</xsd:seqguence>
/xsd:complexType>
xsd:complexType name="ECU-VARIANT-SNREES>
<!-- Automatically generated wrapper element type -->

<xsd:sequence>

</xsd:sequence>
/xsd:complexType>
xsd:complexType name=*ENABLED-AUDIENCE-REFS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsdgelement maxOccurs="unbounded" minOccurs="1" name="ENABLED-AUDIENCE-REF"
</xsdfseguence>
/xsd:complexType>
xsdisimpleType name="ENCODING">

xxsd:restriction base="xsd:string">

<xsd:element type="MATCHING-PARAMETERS" name="MATCHING-PARAMETERS" minOccurs="1" maxOccunsgs

<xsd:element maxOccurs="unbounded" minOccurs="1" name="ECU-VARIANT-REF" type="ODXLINK"/>

<xsd:element maxOccurs="unbounded" minOcglrs="1" type="ECU-VARIANT" name="ECU-VARIANT"/>

<xsd:element maxOccups="unbounded" minOccurs="1" name="ECU-VARIANT-SNREF" type="SNREF"/>

name="ECU-VARIAN

type="ODXLINK"

<xsd:enumeration value="BCD-P"/>
<xsd:enumeration value="BCD-UP"/>
<xsd:enumeration value="1C"/>
<xsd:enumeration value="2C"/>
<xsd:enumeration value="SM"/>
<xsd:enumeration value="UTF-8"/>
<xsd:enumeration value="UCS-2"/>
<xsd:enumeration value="IS0-8859-1"/>
<xsd:enumeration value="IS0O-8859-2"/>
<xsd:enumeration value="WINDOWS-1252"/>
<xsd:enumeration value="NONE"/>

</xsd:restriction>
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</xsd:simpleType>
<xsd:complexType abstract="false" name="ENCRYPT-COMPRESS-METHOD">
<!--Class: ENCRYPT-COMPRESS-METHOD-->
<xsd:simpleContent>
<xsd:extension base="xsd:string">
<xsd:attribute use="required" type="ENCRYPT-COMPRESS-METHOD-TYPE" name="TYPE"/>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<xsd:simpleType name="ENCRYPT-COMPRESS-METHOD-TYPE">

<xsd:restriction base="xsd:string">

xsd:enumeration value="A_UINT32"/>
xsd:enumeration value="A_BYTEFIELD"/>
</xsfl:restriction>
</xsd:sifpleType>
<xsd:complexType abstract="false" name="END-OF-PDU-FIELD">
<!--flass: END-OF-PDU-FIELD-->
<xsdf complexContent>
xsd:extension base="FIELD">
<xsd:sequence>
<xsd:element maxOccurs="1" minOccurs="0" type="xsd:unsignedInt" Qame="MAX-NUMBER-OF-ITEMS"/
<xsd:element maxOccurs="1" minOccurs="0" type="xsd:unsignedInt"\mame="MIN-NUMBER-OF-ITEMS"/
</xsd:sequence>
/xsd:extension>
</xsfl:complexContent>
</xsd:coplexType>
<xsd:complexType name="END-OF-PDU-FIELDS">
<!--| Automatically generated wrapper element type -->
<xsdf sequence>
xsd:element maxOccurs="unbounded" minOccurs="1"\type="END-OF-PDU-FIELD" name="END-OF-PDU-FIELD"/>
</xsfl:sequence>
</xsd:copplexType>
<xsd:complexType abstract="false" name="ENV-DATA"“>
<!--Flass: ENV-DATA-->
<xsdf complexContent>
xsd:extension base="BASIC-STRUCTURE">
<xsd:choice>
<xsd:element maxOdcurs="1" minOccurs="1" type="ALL-VALUE" name="ALL-VALUE"/>
<xsd:element, EypPe="DTC-VALUES" name="DTC-VALUES" minOccurs="1" maxOccurs="1"/>
</xsd:choice>
/xsd:extensionx
</xsfl:complexContent>
</xsd:coplexType*
<xsd:complexTypesabstract="false" name="ENV-DATA-CONNECTOR">

<!--Flas$s: \ENV-DATA-CONNECTOR-->

<xsdf seQuence>

<xsd:group maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>
<xsd:element maxOccurs="1" minOccurs="1" name="ENV-DATA-DESC-REF" type="ODXLINK"/>
<xsd:element maxOccurs="1" minOccurs="1" name="ENV-DATA-SNREF" type="SNREF"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="ENV-DATA-CONNECTORS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="ENV-DATA-CONNECTOR" name="ENV-DATA-CONNECTOR"/>
</xsd:sequence>
</xsd:complexType>

<xsd:complexType abstract="false" name="ENV-DATA-DESC">
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<!--Class: ENV-DATA-DESC-->
<xsd:complexContent>
<xsd:extension base="COMPLEX-DOP">
<xsd:sequence>
<xsd:choice maxOccurs="1" minOccurs="1">
<xsd:element name="PARAM-SNREF" type="SNREF"/>
<xsd:element name="PARAM-SNPATHREF" type="SNPATHREF"/>

</xsd:choice>

<xsd:element type="ENV-DATA-REFS" name="ENV-DATA-REFS" minOccurs="1" maxOccurs="1"/>

</xsd:sequence>

</xsd:extension>

</xsd:complexContent>
/xsd:complexType>
xsd:complexType name="ENV-DATA-DESCS">
<!-- Automatically generated wrapper element type -->

<xsd:sequence>

</xsd:sequence>
/xsd:complexType>
xsd:complexType name="ENV-DATA-REFS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" name="ENV<BATA-REF" type="ODXLINK"/>
</xsd:seqguence>
/xsd:complexType>
xsd:complexType name="ENV-DATAS">
<!-- Automatically generated wrapper element type >
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccuxs="1l" type="ENV-DATA" name="ENV-DATA"/>
</xsd:sequence>
/xsd:complexType>
xsd:complexType abstract="false" name="EXPECTED-IDENT">
<!--Class: EXPECTED-IDENT-->
<xsd:sequence>
<xsd:group maxOccurs="1"{minOccurs="1" ref="ELEMENT-ID"/>
<xsd:element type="IDENI%VALUES" name="IDENT-VALUES" minOccurs="1" maxOccurs="1"/>
</xsd:sequence>
<xsd:attribute use=}reguired" type="xsd:ID" name="ID"/>
<xsd:attribute use="joptional" type="xsd:string" name="OID"/>
/xsd:complexType>
xsd:complexType \name="EXPECTED-IDENTS" >
<!-- Autematically generated wrapper element type -->

<xsd:sequence>

</xsd:sequence>

/%Sd: complexType>

<xsd:element maxOccurs="unbounded" minOccurs="1" type="ENV-DATA-DESC" name={"ENV-DATA-DESC"/

<xsd:element maxOccurs="unbounded" minOccurs="1" type="EXPECTED-IDENT" name="EXPECTED-IDENT"

<xsd:complexType abstract="false" name="EXTERNAL-ACCESS-METHOD">
<!--Class: EXTERNAL-ACCESS-METHOD-->
<xsd:sequence>
<xsd:group maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>
<xsd:element maxOccurs="1" minOccurs="1" type="xsd:string" name="METHOD"/>
</xsd:seqguence>
<xsd:attribute use="required" type="xsd:ID" name="ID"/>
<xsd:attribute use="optional" type="xsd:string" name="OID"/>
</xsd:complexType>
<xsd:complexType abstract="false" name="EXTERNAL-DOC">
<!--Class: EXTERNAL-DOC-->

<xsd:simpleContent>
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<xsd:extension base="xsd:string">
<xsd:attribute use="required" type="xsd:anyURI" name="HREF"/>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<xsd:complexType name="EXTERNAL-DOCS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="EXTERNAL-DOC" name="EXTERNAL-DOC"/>
</xsd:sequence>

</xsd:complexType>

<xsd:complexType abstract="false" name="EXTERN-FLASHDATA">
<!--flass: EXTERN-FLASHDATA-->
<xsdf complexContent>
xsd:extension base="FLASHDATA">
<xsd:sequence>
<xsd:element maxOccurs="1" minOccurs="1" type="DATAFILE" name="DATAFILE"/>
</xsd:sequence>
/xsd:extension>
</xsfl:complexContent>
</xsd:copplexType>
<xsd:complexType abstract="true" name="FIELD">
<!--Flass: FIELD-->
<xsdf complexContent>
xsd:extension base="COMPLEX-DOP">
<xsd:choice>
<xsd:choice maxOccurs="1" minOccurs="1">
<xsd:element name="BASIC-STRUCTURE-REF" type="ODXLINK"/>
<xsd:element name="BASIC-STRUCTURE-SNREF! type="SNREF"/>
</xsd:choice>
<xsd:choice maxOccurs="1" minOccurssz"(l"%>
<xsd:element name="ENV-DATA-DESC-REF" type="ODXLINK"/>
<xsd:element name="ENV-DATASDESC-SNREF" type="SNREF"/>
</xsd:choice>
</xsd:choice>
<xsd:attribute default="true" use="optional" type="xsd:boolean" name="IS-VISIBLE"/>
/xsd:extension>
</xsfl:complexContent>
</xsd:copplexType>
<xsd:complexType abstract=%grue" name="FILTER">
<!--Flass: FILTER->
<xsdf sequence>
xsd:elemént)maxOccurs="1" minOccurs="1" type="xsd:hexBinary" name="FILTER-START"/>
</xsfl:sequence>
</xsd:coplexType>

<xsd:complekType name="FILTERS">

<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="FILTER" name="FILTER"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType abstract="false" name="FLASH">
<!--Class: FLASH-->
<xsd:complexContent>
<xsd:extension base="ODX-CATEGORY">
<xsd:sequence>
<xsd:element type="ECU-MEMS" name="ECU-MEMS" minOccurs="0" maxOccurs="1"/>

<xsd:element type="ECU-MEM-CONNECTORS" name="ECU-MEM-CONNECTORS" minOccurs="0" maxOccurs="1"/>
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<xsd:element type="ADDITIONAL-AUDIENCES" name="ADDITIONAL-AUDIENCES" minOccurs="
maxOccurs="1"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType abstract="false" name="FLASH-CLASS">
<!--Class: FLASH-CLASS-->
<xsd:sequence>
<xsd:group maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>

</xsd:seqguence>

<xsd:attribute use="required" type="xsd:ID" name="ID"/>
<xsd:attribute use="optional" type="xsd:string" name="OID"/>
/xsd:complexType>
xsd:complexType name="FLASH-CLASS-REFS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" name="FLASH-CLASS-REF" /ype="ODXLINK" />
</xsd:sequence>
/xsd:complexType>
xsd:complexType name="FLASH-CLASSS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="ELASH-CLASS" name="FLASH-CLASS"/>
</xsd:sequence>
/xsd:complexType>
xsd:complexType abstract="true" name="FLASHDATA">
<!--Class: FLASHDATA-->
<xsd:sequence>
<xsd:group maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>
<xsd:element maxOccurs="1" minOccurs<"0Q" type="xsd:unsignedInt" name="SIZE-LENGTH"/>
<xsd:element maxOccurs="1" minOccuks="0" type="xsd:unsignedInt" name="ADDRESS-LENGTH"/>

<xsd:element maxOccurs="1" minQecurs="1" type="DATAFORMAT" name="DATAFORMAT"/>

</xsd:sequence>
<xsd:attribute use="requifed! type="xsd:ID" name="ID"/>
<xsd:attribute use="optional" type="xsd:string" name="OID"/>
/xsd:complexType>
xsd:complexType name=*HLASHDATAS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsdeelement maxOccurs="unbounded" minOccurs="1" type="FLASHDATA" name="FLASHDATA"/>
</xsdfseguence>
/xsd:complexType>
xsdicomplexType abstract="false" name="FUNCT-CLASS">
x!--Class: FUNCT-CLASS-->

<xsd:element maxOccurs="1" minlOccurs="0" type="ENCRYPT-COMPRESS-METHOD" name="ENCRYPT-COMPRH

<xsd:sequence>
<xsd:group maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>
<xsd:element maxOccurs="1" minOccurs="0" type="ADMIN-DATA" name="ADMIN-DATA"/>
</xsd:sequence>
<xsd:attribute use="required" type="xsd:ID" name="ID"/>
<xsd:attribute use="optional" type="xsd:string" name="OID"/>
</xsd:complexType>
<xsd:complexType name="FUNCT-CLASS-REFS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" name="FUNCT-CLASS-REF" type="ODXLINK"/>

</xsd:seqguence>
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</xsd:complexType>
<xsd:complexType name="FUNCT-CLASSS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="FUNCT-CLASS" name="FUNCT-CLASS"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType abstract="false" name="FUNCTIONAL-GROUP">
<!--Class: FUNCTIONAL-GROUP-->
<xsd:complexContent>

<xsd:extension base="HIERARCHY-ELEMENT">

<xsd:sequence>
<xsd:element type="DIAG-VARIABLES" name="DIAG-VARIABLES" minOccurs="0" maxOccurs="1"/>
<xsd:element type="VARIABLE-GROUPS" name="VARIABLE-GROUPS" minOccurs="0" maxOccurs="(1} />
<xsd:element maxOccurs="1" minOccurs="0" type="PARENT-REFS" name="PARENT-REFS"/>
</xsd:sequence>
/xsd:extension>
</xsfl:complexContent>
</xsd:copplexType>
<xsd:complexType abstract="false" name="FUNCTIONAL-GROUP-REF">
<!--Flass: FUNCTIONAL-GROUP-REF-->
<xsdf complexContent>
xsd:extension base="PARENT-REF"/>
</xsfl:complexContent>
</xsd:copplexType>
<xsd:complexType name="FUNCTIONAL-GROUPS">
<!--| Automatically generated wrapper element type -->
<xsdf sequence>
xsd:element maxOccurs="unbounded" minOccurs="1" type="FUNCTIONAL-GROUP" name="FUNCTIONAL-GROUP"/>
</xsfl: sequence>
</xsd:cofplexType>
<xsd:complexType abstract="false" name="FUNCTION-DIAG-COMM-CONNECTOR">
<!--Flass: FUNCTION-DIAG-COMM-CONNECTOR-->
<xsdf sequence>
xsd:element maxOccurs="1" minOc&urs="0" name="LOGICAL-LINK-REF" type="ODXLINK"/>
xsd:element maxOccurs="1" minOceurs="1" name="DIAG-COMM-REF" type="ODXLINK"/>
</xsfl: sequence>
</xsd:coplexType>
<xsd:complexType name="FUNCTION3DIAG-COMM-CONNECTORS">
<!--| Automatically genérated wrapper element type -->
<xsdf sequence>
xsd:element ¢gmaxOccurs="unbounded" minOccurs="1" type="FUNCTION-DIAG-COMM-CONNECTOR" name="FUNCTION-
DIAG-COMM-CONNECTOR" /%
</xsfl:sequence>
</xsd:coplexType>

<xsd:complekType abstract="false" name="FUNCTION-DICTIONARY">

<!--Class: FUNCTION-DICTIONARY-->
<xsd:complexContent>
<xsd:extension base="ODX-CATEGORY">
<xsd:sequence>
<xsd:element type="FUNCTION-NODES" name="FUNCTION-NODES" minOccurs="0" maxOccurs="1"/>
<xsd:element type="FUNCTION-NODE-GROUPS" name="FUNCTION-NODE-GROUPS" minOccurs="0"
maxOccurs="1"/>
<xsd:element type="ADDITIONAL-AUDIENCES" name="ADDITIONAL-AUDIENCES" minOccurs="0"
maxOccurs="1"/>
</xsd:sequence>
</xsd:extension>

</xsd:complexContent>
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</xsd:complexType>
<xsd:complexType abstract="false" name="FUNCTION-IN-PARAM">
<!--Class: FUNCTION-IN-PARAM-->
<xsd:sequence>
<xsd:group maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>
<xsd:element maxOccurs="1" minOccurs="0" name="UNIT-REF" type="ODXLINK"/>
<xsd:element maxOccurs="1" minOccurs="1" type="PHYSICAL-TYPE" name="PHYSICAL-TYPE"/>
<xsd:element maxOccurs="1" minOccurs="0" name="IN-PARAM-IF-SNREF" type="SNREF"/>

<xsd:element maxOccurs="1" minOccurs="0" type="FUNCTION-DIAG-COMM-CONNECTOR" name="FUNCTION-

CONNECTOR" />

max0|

</xsd:seqguence>

/xsd:complexType>
xsd:complexType name="FUNCTION-IN-PARAMS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="FUNCTION-IN-PARAM" name="EFUNCTION-IN-
</xsd:sequence>
/xsd:complexType>
xsd:complexType abstract="false" name="FUNCTION-NODE">
<!--Class: FUNCTION-NODE-->
<xsd:complexContent>
<xsd:extension base="BASE-FUNCTION-NODE">
<xsd:sequence>
<xsd:element type="FUNCTION-NODES" name="FUNCTIQN~-NODES" minOccurs="0" maxOccurs="1
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
/xsd:complexType>
xsd:complexType abstract="false" name="FUNCTION-NODE-GROUP">
<!--Class: FUNCTION-NODE-GROUP-->
<xsd:complexContent>
<xsd:extension base="BASE-FUNCTION:NODE">
<xsd:sequence>
<xsd:element type="FUNCTION-NODE-REFS" name="FUNCTION-NODE-REFS" minOccurs="0" maxOd
<xsd:element typé&s"FUNCTION-NODE-GROUPS" name="FUNCTION-NODE-GROUPS" minOccurs="0"
tcurs="1"/>
</xsd:sequence*
</xsd:extensiony
</xsd:complexContent>
/xsd:complexType>
xsd: complexType ‘\name="FUNCTION-NODE-GROUPS" >
<!-- Autematically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="FUNCTION-NODE-GROUP" name="FUNCTION-N

</xsd:sequence>

DIAG-COMM-
PARAM" />
/>

curs="1"/>

ODE-GROUP" />

/%Sd: complexType>

<xsd:complexType name="FUNCTION-NODE-REFS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" name="FUNCTION-NODE-REF" type="ODXLINK"/>
</xsd:seqguence>
</xsd:complexType>
<xsd:complexType name="FUNCTION-NODES">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="FUNCTION-NODE" name="FUNCTION-NODE"/>
</xsd:sequence>

</xsd:complexType>
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<xsd:complexType abstract="false" name="FUNCTION-OUT-PARAM">

<!--Class: FUNCTION-OUT-PARAM-->
<xsd:sequence>
<xsd:group maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>
<xsd:element maxOccurs="1" minOccurs="0" name="UNIT-REF" type="ODXLINK"/>
<xsd:element maxOccurs="1" minOccurs="1" type="PHYSICAL-TYPE" name="PHYSICAL-TYPE"/>
<xsd:element maxOccurs="1" minOccurs="0" name="OUT-PARAM-IF-SNREF" type="SNREF"/>
<xsd:element maxOccurs="1" minOccurs="0" type="FUNCTION-DIAG-COMM-CONNECTOR" name="FUNCTION-DIAG-COMM-

CONNECTOR" />

</xsd:sequence>

</xsd:complexType>

<xsd:complexType name="FUNCTION-OUT-PARAMS">
<!--| Automatically generated wrapper element type -->
<xsdf sequence>

</xs
</xsd:co
<xsd:comj
<!--

<xsd

</xs
</xsd:col
<xsd:com]
<!--

<xsd

</xs

</xsd:co

<xsd:complexType abstract="false"

xsd:element maxOccurs="unbounded" minOccurs="1" type="FUNCTION-OUT-PARAM"

H: sequence>

plexType>

blexType abstract="false" name="FW-CHECKSUM">

[lass: FW-CHECKSUM-->

simpleContent>

xsd:extension base="xsd:string">
<xsd:attribute use="required" type="SESSION-SUB-ELEM-TYPE" name=.’TYRE"/>

/xsd:extension>

H:simpleContent>

hplexType>

blexType abstract="false" name="FW-SIGNATURE">

[lass: FW-SIGNATURE-->

simpleContent>

xsd:extension base="xsd:string">
<xsd:attribute use="required" type="SESSION:-SUB-ELEM-TYPE" name="TYPE"/>

/xsd:extension>

H:simpleContent>

plexType>

name="GATEWAY-LOGICAL-LINK">

name="FUNCTION-QUT-PARAM"|

<!--FLlass: GATEWAY-LOGICAL-LINK-->
<xsdf complexContent>
xsd:extension base="LOGICAL-LINK">
<xsd:sequence>
<xsd:element, maxOccurs="1" minOccurs="0" type="xsd:string" name="SEMANTIC"/>
</xsd:sequences
/xsd:extensionx
</xsfl:complexContent>
</xsd:coplexType*

<xsd:complexType\ame="GATEWAY-LOGICAL-LINK-REFS" >

<!--

<xsd

</xs

Aub@matically generated wrapper element type -->

sequence>

<xsd:element maxOccurs="unbounded" minOccurs="1" name="GATEWAY-LOGICAL-LINK-REF"

d:sequence>

</xsd:complexType>

<xsd:complexType abstract="false"

<!--

<xsd

</xs

name="GLOBAL-NEG-RESPONSE" >
Class: GLOBAL-NEG-RESPONSE-->
:complexContent>

<xsd:extension base="RESPONSE"/>

d:complexContent>

</xsd:complexType>

type="ODXLINK" />

/>

<xsd:complexType name="GLOBAL-NEG-RESPONSES">
<!-- Automatically generated wrapper element type -->

<xsd:sequence>
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<xsd:complexType abstract="false" name="GROUP-MEMBER">
<!--Class: GROUP-MEMBER-->

<xsd:sequence>

" type="GLOBAL-NEG-RESPONSE"
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<xsd:element maxOccurs="1" minOccurs="1" name="BASE-VARIANT-REF" type="ODXLINK"/>

<xsd:element maxOccurs="1" minOccurs="0" name="FUNCT-RESOLUTION-LINK-REF" type="ODXLINK"/>

<xsd:element maxOccurs="1" minOccurs="0" name="PHYS-RESOLUTION-LINK-REF" type="ODXLINK"/>

</xsd:sequence>

</xsd:complexType>

xsd:complexType name="GROUP-MEMBERS">
<!-- Automatically generated wrapper element type -->

<xsd:sequence>

<xsd:element maxOccurs="unbounded" minOccurs=
</xsd:sequence>

/xsd:complexType>
xsd:complexType abstract="true" name="HIERARCHY-ELEMENT">

<!--Class: HIERARCHY-ELEMENT-->
<xsd:complexContent>
<xsd:extension base="DIAG-LAYER">

<xsd:sequence>

</xsd:seqguence>
</xsd:extension>
</xsd:complexContent>
/xsd:complexType>
xsd:complexType abstract="false" name="IDENT-DESC">
<!--Class: IDENT-DESC-->

<xsd:sequence>

<xsd:choice maxOccurs="1" minOcebrs="1">
<xsd:element name="OUT-PARAM-IF-SNREF" type="SNREF"/>
<xsd:element name="OUT-PARAM-IF-SNPATHREF" type="SNPATHREF"/>
</xsd:choice>
</xsd:sequence>
/xsd:complexType>
xsd:complexType name=*TDENT-DESCS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsdeelement maxOccurs="unbounded" minOccurs="1" type="IDENT-DESC"
</xsdfseguence>
/xsd:complexType>
xsdicomplexType abstract="false" name="IDENT-VALUE">
x!--Class: IDENT-VALUE-->

" type="GROUP-MEMBER"

name="GROUP-MEMBER" />

<xsd:element type="COMPARAM-REFS" name="COMPARAM-REES! minOccurs="0" maxOccurs="1"/

<xsd:element maxOccurs="1" minOccurg="1" name="DIAG-COMM-SNREF" type="SNREF"/>

<xsd:element maxOccurs="1" minOccuks="1" name="IDENT-IF-SNREF" type="SNREF"/>

name="IDENT-DESC" />

<xsd:simpleContent>

<xsd:extension base="xsd:string">

<xsd:attribute use="required" type="IDENT-VALUE-TYPE" name="TYPE"/>

</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<xsd:complexType name="IDENT-VALUES">
<!-- Automatically generated wrapper element type -->

<xsd:sequence>

<xsd:element maxOccurs="unbounded" minOccurs=
</xsd:sequence>

</xsd:complexType>
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<xsd:simpleType name="IDENT-VALUE-TYPE">
<xsd:restriction base="xsd:string">
<xsd:enumeration value="A_UINT32"/>
<xsd:enumeration value="A_BYTEFIELD"/>
<xsd:enumeration value="A_ASCIISTRING"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:complexType name="IMPORT-REFS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>

<xsd:element maxOccurs="unbounded" minOccurs="1" name="IMPORT-REF" type="ODXLINK"/>

</xsfl:sequence>
</xsd:coplexType>
<xsd:complexType abstract="true" name="INFO-COMPONENT">
<!--flass: INFO-COMPONENT-->
<xsdf sequence>
xsd:group maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>
xsd:element type="MATCHING-COMPONENTS" name="MATCHING-COMPONENTS" minOccurs="0"s/maxOccurs="1"/>
</xsfl:sequence>
<xsdfattribute use="required" type="xsd:ID" name="ID"/>
<xsdfattribute use="optional" type="xsd:string" name="OID"/>
</xsd:cofplexType>
<xsd:complexType name="INFO-COMPONENT-REFS">
<!--| Automatically generated wrapper element type -->
<xsdf sequence>
xsd:element maxOccurs="unbounded" minOccurs="1" name="INFO<COMPONENT-REF" type="ODXLINK"/>
</xsfl:sequence>
</xsd:copplexType>
<xsd:complexType name="INFO-COMPONENTS">
<!--| Automatically generated wrapper element type -=-%
<xsdf sequence>
xsd:element maxOccurs="unbounded" minOccuks="1" type="INFO-COMPONENT" name="INFO-COMPONENT"/>
</xsfl:sequence>
</xsd:copplexType>
<xsd:complexType name="IN-PARAM-IF-REFS"%
<!--| Automatically generated wrapper\element type -->
<xsd}f choice maxOccurs="unboundéd"yminOccurs="1">
xsd:element name="IN-PARAM+-IF-SNREF" type="SNREF"/>
xsd:element name="INSPARAM-IF-SNPATHREF" type="SNPATHREF"/>
</xsfl:choice>
</xsd:copplexType>
<xsd:complexType abstxact="false" name="INPUT-PARAM">
<!--flass: INPUT%PARAM-->
<xsdf sequence>

xsdtgroup maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>

xsd}ielement maxOccurs="1" minOccurs="0" type="xsd:string" name="PHYSICAL-DEFAULT-VALUE"/>

<xsd:element maxOccurs="1" minOccurs="1" name="DOP-BASE-REF" type="ODXLINK"/>
</xsd:sequence>
<xsd:attribute use="optional" type="xsd:string" name="OID"/>
<xsd:attribute use="optional" type="xsd:string" name="SEMANTIC"/>
</xsd:complexType>
<xsd:complexType name="INPUT-PARAMS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="INPUT-PARAM" name="INPUT-PARAM"/>
</xsd:sequence>
</xsd:complexType>

<xsd:complexType abstract="false" name="INTERNAL-CONSTR">
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<!--Class: INTERNAL-CONSTR-->
<xsd:sequence>
<xsd:element maxOccurs="1" minOccurs="0" type="LIMIT" name="LOWER-LIMIT"/>
<xsd:element maxOccurs="1" minOccurs="0" type="LIMIT" name="UPPER-LIMIT"/>
<xsd:element type="SCALE-CONSTRS" name="SCALE-CONSTRS" minOccurs="0" maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType abstract="false" name="INTERN-FLASHDATA">
<!--Class: INTERN-FLASHDATA-->
<xsd:complexContent>

<xsd:extension base="FLASHDATA">

<xsd:sequence>
<xsd:element maxOccurs="1" minOccurs="1" type="xsd:string" name="DATA"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
/xsd:complexType>
xsd:simpleType name="INTERVAL-TYPE">
<xsd:restriction base="xsd:string">
<xsd:enumeration value="OPEN"/>
<xsd:enumeration value="CLOSED"/>
<xsd:enumeration value="INFINITE"/>
</xsd:restriction>
/xsd:simpleType>
xsd:complexType abstract="false" name="ITEM-VALUE">
<!--Class: ITEM-VALUE-->
<xsd:sequence>
<xsd:element maxOccurs="1" minOccurs="1" type="xsd:string" name="PHYS-CONSTANT-VALUE"/>
<xsd:element maxOccurs="1" minOccurs="0" type="TEXT" name="MEANING"/>
<xsd:element maxOccurs="1" minOccurs="0.\bype="xsd:string" name="KEY"/>
<xsd:element maxOccurs="1" minOccurs="0Q" type="xsd:string" name="RULE"/>
<xsd:element maxOccurs="1" minOccuks="0" type="TEXT" name="DESCRIPTION"/>
<xsd:element type="SDGS" name=\SDES" minOccurs="0" maxOccurs="1"/>
<xsd:element maxOccurs="1" minlOccurs="0" type="AUDIENCE" name="AUDIENCE"/>
</xsd:sequence>
/xsd:complexType>
xsd:complexType name="ITEM-VALUES">
<!-- Automatically generated wrapper element type -->

<xsd:sequence>

<xsd:elements“maxOccurs="unbounded" minOccurs="1" type="ITEM-VALUE" name="ITEM-VALUE"/>
</xsd:sequence>

/xsd:complexType>

xsd:complexType name="LAYER-REFS">
<!-\ Automatically generated wrapper element type -->

<xsd:sequence>

<xsd:element maxOccurs="unbounded" minOccurs="1" name="LAYER-REF" type="ODXLINK"/>

</xsd:sequence>
</xsd:complexType>
<xsd:complexType abstract="false" name="LEADING-LENGTH-INFO-TYPE">
<!--Class: LEADING-LENGTH-INFO-TYPE-->
<xsd:complexContent>
<xsd:extension base="DIAG-CODED-TYPE">

<xsd:sequence>

<xsd:element maxOccurs="1" minOccurs="1" name="BIT-LENGTH">
<xsd:simpleType>
<xsd:restriction base="xsd:unsignedInt">
<xsd:minExclusive value="0"/>

</xsd:restriction>
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</xsd:simpleType>
</xsd:element>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType abstract="false" name="LENGTH-KEY">
<!--Class: LENGTH-KEY-->
<xsd:complexContent>
<xsd:extension base="POSITIONABLE-PARAM">

<xsd:choice maxOccurs="1" minOccurs="1">

<xsd:element name="DOP-REF" type="ODXLINK"/>
<xsd:element name="DOP-SNREF" type="SNREF"/>
</xsd:choice>
<xsd:attribute use="required" type="xsd:ID" name="ID"/>
/xsd:extension>
</xsfl:complexContent>
</xsd:copplexType>
<xsd:complexType abstract="false" name="LIBRARY">
<!--Flass: LIBRARY-->
<xsdf sequence>
xsd:group maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>
xsd:element maxOccurs="1" minOccurs="1" type="xsd:string" name="COBE-FILE"/>
xsd:element maxOccurs="1" minOccurs="0" type="xsd:string" name<£"ENCRYPTION"/>
xsd:element maxOccurs="1" minOccurs="1" type="xsd:string" names"SYNTAX"/>
xsd:element maxOccurs="1" minOccurs="1" type="xsd:string" hame="REVISION"/>
xsd:element maxOccurs="1" minOccurs="0" type="xsd:string¥/name="ENTRYPOINT" />
</xsfl: sequence>
<xsdfattribute use="required" type="xsd:ID" name="ID"/>
<xsdfattribute use="optional" type="xsd:string" namexz"™OID"/>
</xsd:cofplexType>
<xsd:complexType name="LIBRARY-REFS">
<!--| Automatically generated wrapper element“type -->
<xsdf sequence>
xsd:element maxOccurs="unbounded! minOccurs="1" name="LIBRARY-REF" type="ODXLINK"/>
</xsfl:sequence>
</xsd:copplexType>
<xsd:complexType name="LIBRARYS!>
<!--| Automatically generated wrapper element type -->
<xsdf sequence>
xsd:element maxOcgurs="unbounded" minOccurs="1" type="LIBRARY" name="LIBRARY"/>
</xsfl:sequence>
</xsd:coplexType*
<xsd:complexType\adbstract="false" name="LIMIT">
<!--Flass: LIMIT-->
<xsd} sifapleContent>

<xsd:extension base="xsd:string">

<xsd:attribute default="CLOSED" use="optional" type="INTERVAL-TYPE"
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<xsd:complexType abstract="false" name="LINK-COMPARAM-REF">
<!--Class: LINK-COMPARAM-REF-->
<xsd:sequence>
<xsd:choice>
<xsd:element maxOccurs="1" minOccurs="0"

type="SIMPLE-VALUE" name="SIMPLE-VALUE"/>

<xsd:element maxOccurs="1" minOccurs="0" type="COMPLEX-VALUE" name="COMPLEX-VALUE"/>

</xsd:choice>
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<xsd:element maxOccurs="1" minOccurs="0" type="DESCRIPTION" name="DESC"/>

</xsd:seqguence>

<xsd:attributeGroup ref="ODXLINK-ATTR"/>
</xsd:complexType>
<xsd:complexType name="LINK-COMPARAM-REFS">

<!-- Automatically generated wrapper element type -->

<xsd:sequence>

<xsd:element maxOccurs="unbounded" minOccurs="1" type="LINK-COMPARAM-REF" name="LINK-COMPARAM-REF"/>

</xsd:sequence>
</xsd:complexType>

<xsd:complexType abstract="false" name="LINKED-DTC-DOP">

<!--Class: LINKED-DTC-DOP-->

<xsd:sequence>

maxOfpcurs="1"/>

</xsd:sequence>
/xsd:complexType>
xsd:complexType name="LINKED-DTC-DOPS">
<!-- Automatically generated wrapper element type -->

<xsd:sequence>

</xsd:sequence>

/xsd:complexType>

xsd:complexType abstract="true" name="LOGICAL-LINK">
<!--Class: LOGICAL-LINK-->
<xsd:sequence>

<xsd:group maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>

maxOfpcurs="1"/>

<xsd:element maxOccurs="1" minQeeurs="0" name="FUNCTIONAL-GROUP-REF"

</xsd:seqguence>
<xsd:attribute use="yrequired" type="xsd:ID" name="ID"/>
<xsd:attributeluse="optional" type="xsd:string" name="0OID"/>
/xsd:complexType>
xsd:complexType name="LOGICAL-LINKS">
<!-- Autematically generated wrapper element type -->

<xsdy Sequence>

<xsd:element maxOccurs="unbounded" minOccurs="1" type="LOGICAL-LINK"

x/xsd:sequence>

<xsd:element type="NOT-INHERITED-DTC-SNREFS" name="NOT-INHERITED-DTC-SNREFS" minOccurg=*0"

<xsd:element maxOccurs="1" minOccurs="1" name="DTC-DOP-REF" type="ODXLINK"/>

<xsd:element type="GATEWAY-LOGICAL-LINK-REESY name="GATEWAY-LOGICAL-LINK-REFS" minOccurs="0

<xsd:element maxOccurs="1" minOccurg="1" name="PHYSICAL-VEHICLE-LINK-REF" type="ODXLINK"/>

<xsd:element maxOccurs="1" minOccuks="0" name="PROTOCOL-REF" type="ODXLINK"/>

<xsd:element maxOccurs="1" minlOccurs="0" name="BASE-VARIANT-REF" type="ODXLINK"/>

<xsd:element type="ECU-PROXY-REFS" name="ECU-PROXY-REFS" minOccurs="0" maxOccurs="1"/>

<xsd:element maxOccurs="1" minOccurs="0" name="PROT-STACK-SNREF" type="SNREF"/>

<xsd:element maxOccurs="unbounded" minOccurs="1" type="LINKED-DTC-DOP" name="LINKED-DTC-DOP'/>

type="ODXLINK" />

<xsd:element type="LINK-COMPARAM-REFS" name="LINK-COMPARAM-REFS" minOccurs="0" maxOccurs="1"1/>

name="LOGICAL-LINK" />

</xsd:complexType>
<xsd:complexType name="LONG-NAME">
<!-- Automatically generated wrapper element type -->
<xsd:simpleContent>
<xsd:restriction base="TEXT">
<xsd:maxLength value="255"/>
</xsd:restriction>
</xsd:simpleContent>
</xsd:complexType>
<xsd:complexType abstract="false" name="MATCHING-BASE-VARIANT-PARAMETER">
<!--Class: MATCHING-BASE-VARIANT-PARAMETER-->

<xsd:sequence>
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<xsd:element maxOccurs="1" minOccurs="1" type="xsd:string" name="EXPECTED-VALUE"/>
<xsd:element maxOccurs="1" minOccurs="0" type="xsd:boolean" name="USE-PHYSICAL-ADDRESSING"/>
<xsd:element maxOccurs="1" minOccurs="1" name="DIAG-COMM-SNREF" type="SNREF"/>
<xsd:choice maxOccurs="1" minOccurs="1">
<xsd:element name="OUT-PARAM-IF-SNREF" type="SNREF"/>
<xsd:element name="OUT-PARAM-IF-SNPATHREF" type="SNPATHREF"/>
</xsd:choice>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="MATCHING-BASE-VARIANT-PARAMETERS">

<!-- Automatically generated wrapper element type -->

<xsdf sequence> J
xsd:element maxOccurs="unbounded" minOccurs="1" type="MATCHING-BASE-VARIANT-PARAMETER" name="MATCHING-
BASE-VARIANT}PARAMETER" />
</xsfl:sequence>
</xsd:copplexType>
<xsd:complexType abstract="false" name="MATCHING-COMPONENT">
<!--flass: MATCHING-COMPONENT-->
<xsdf sequence>
xsd:element maxOccurs="1" minOccurs="1" type="xsd:string" name="EXPECTED-VALUE" />
xsd:choice maxOccurs="1" minOccurs="1">
<xsd:element name="OUT-PARAM-IF-SNREF" type="SNREF"/>
<xsd:element name="OUT-PARAM-IF-SNPATHREF" type="SNPATHREF"/>
/xsd:choice>
xsd:choice>
<xsd:element maxOccurs="1" minOccurs="1" name="MULTIPLESE€U-JOB-REF" type="ODXLINK"/>
<xsd:element maxOccurs="1" minOccurs="1" name="DIAGrCOMM-REF" type="ODXLINK"/>
/xsd:choice>
</xsfl:sequence>
</xsd:copplexType>
<xsd:complexType name="MATCHING-COMPONENTS">
<!--| Automatically generated wrapper element ‘tiype -->
<xsdf sequence>
xsd:element maxOccurs="unbounded" minOccurs="1" type="MATCHING-COMPONENT" name="MATCHING-COMPONENT"/>
</xsfl:sequence>
</xsd:coplexType>
<xsd:complexType abstract="false" name="MATCHING-PARAMETER">
<!--Flass: MATCHING-PARAMETER=*-»>
<xsdf sequence>
xsd:element maxOc&ufs="1" minOccurs="1" type="xsd:string" name="EXPECTED-VALUE"/>
xsd:element maxOcgurs="1" minOccurs="1" name="DIAG-COMM-SNREF" type="SNREF"/>
xsd:choice max@ccurs="1" minOccurs="1">
<xsd:eélement name="OUT-PARAM-IF-SNREF" type="SNREF"/>
<xsdy€lement name="OUT-PARAM-IF-SNPATHREF" type="SNPATHREF"/>

/xs€:choice>

</xsfl'seguence>

</xsd:complexType>
<xsd:complexType name="MATCHING-PARAMETERS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="MATCHING-PARAMETER" name="MATCHING-PARAMETER"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType abstract="false" name="MATCHING-REQUEST-PARAM">
<!--Class: MATCHING-REQUEST-PARAM-->
<xsd:complexContent>
<xsd:extension base="POSITIONABLE-PARAM">

<xsd:sequence>
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<xsd:element maxOccurs="1" minOccurs="1" type="xsd:int" name="REQUEST-BYTE-POS"/>

<xsd:element maxOccurs="1" minOccurs="1" type="xsd:unsignedInt" name="BYTE-LENGTH"/>

</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType abstract="false" name="MEM">
<!--Class: MEM-->
<xsd:sequence>

<xsd:element type="SESSIONS" name="SESSIONS" minOccurs="1"

<xsd:element type="DATABLOCKS" name="DATABLOCKS" minOccurs="1"

maxOccurs="1"/>

maxOccurs="1"/>

</xsd:seqguence>
/xsd:complexType>
xsd:complexType abstract="false" name="MEMBER-LOGICAL-LINK">
<!--Class: MEMBER-LOGICAL-LINK-->
<xsd:complexContent>
<xsd:extension base="LOGICAL-LINK"/>
</xsd:complexContent>
/xsd:complexType>
xsd:complexType abstract="false" name="MIN-MAX-LENGTH-TYPE">
<!--Class: MIN-MAX-LENGTH-TYPE-->
<xsd:complexContent>
<xsd:extension base="DIAG-CODED-TYPE">

<xsd:sequence>

</xsd:sequence>

</xsd:extension>
</xsd:complexContent>
/xsd:complexType>
xsd:complexType abstract="false" names“"MODEL-YEAR">
<!--Class: MODEL-YEAR-->
<xsd:complexContent>
<xsd:extension base="INFO-COMPONENT" />
</xsd:complexContent>
/xsd:complexType>
xsd:complexType abstkatt="false" name="MODIFICATION">
<!--Class: MODIPTCATION-->

<xsd:sequence>

</xsdisequence>

/xgd: complexType>

»sd: complexType name="MODIFICATIONS">

<xsd:element type="FLASHDATAS" name="FLASHDATAS" minOccurs="1"

<xsd:element maxOccurs="1" minOccurs="0" type="xsd:unsignedInt" name="MAX-LENGTH"/>

<xsd:element maxOccurs="1" minOccurs="14Aype="xsd:unsignedInt" name="MIN-LENGTH" />

<xsd:attribute use="required" type="TERMINATION" name="TERMINATION"/>

<xsdeelement maxOccurs="1" minOccurs="1" type="xsd:string" name="CHANGE"/>

<Xsdielement maxOccurs="1" minOccurs="0" type="xsd:string" name="REASON"/>

maxOccurs="1"/>

<!-- Automatically generated wrapper element type -->

<xsd:sequence>

<xsd:element maxOccurs="unbounded" minOccurs="1" type="MODIFICATION" name="MODIFICATION"/>

</xsd:sequence>
</xsd:complexType>
<xsd:complexType abstract="false" name="MULTIPLE-ECU-JOB">
<!--Class: MULTIPLE-ECU-JOB-->
<xsd:sequence>
<xsd:group maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>

<xsd:element maxOccurs="1" minOccurs="0" type="ADMIN-DATA"

name="ADMIN-DATA" />

<xsd:element type="SDGS" name="SDGS" minOccurs="0" maxOccurs="1"/>

<xsd:element type="FUNCT-CLASS-REFS" name="FUNCT-CLASS-REFS"
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<xsd:element type="PROG-CODES" name="PROG-CODES" minOccurs="1" maxOccurs="1"/>
<xsd:element type="INPUT-PARAMS" name="INPUT-PARAMS" minOccurs="0" maxOccurs="1"/>
<xsd:element type="OUTPUT-PARAMS" name="OUTPUT-PARAMS" minOccurs="0" maxOccurs="1"/>
<xsd:element type="NEG-OUTPUT-PARAMS" name="NEG-OUTPUT-PARAMS" minOccurs="0" maxOccurs="1"/>
<xsd:element type="DIAG-LAYER-REFS" name="DIAG-LAYER-REFS" minOccurs="0" maxOccurs="1"/>
<xsd:element maxOccurs="1" minOccurs="0" type="AUDIENCE" name="AUDIENCE"/>

</xsd:sequence>

<xsd:attribute use="required" type="xsd:ID" name="ID"/>

<xsd:attribute use="optional" type="xsd:string" name="OID"/>

<xsd:attribute use="optional" type="xsd:string" name="SEMANTIC"/>

<xsd:attribute default="true" use="optional" type="xsd:boolean" name="IS-EXECUTABLE"/>

</xsd:copplexType>
<xsd:complexType name="MULTIPLE-ECU-JOB-REFS">
<!--| Automatically generated wrapper element type -->
<xsdf sequence>
xsd:element maxOccurs="unbounded" minOccurs="1" name="MULTIPLE-ECU-JOB-REF" type="ODXLINK"/>
</xsfl:sequence>
</xsd:copplexType>
<xsd:complexType name="MULTIPLE-ECU-JOBS">
<!--| Automatically generated wrapper element type -->
<xsdf sequence>
xsd:element maxOccurs="unbounded" minOccurs="1" type="MULTIPLE-ECU-JOBY name="MULTIPLE-ECU-JOB"/>
</xsfl:sequence>
</xsd:cofplexType>
<xsd:complexType abstract="false" name="MULTIPLE-ECU-JOB-SPEC">
<!--flass: MULTIPLE-ECU-JOB-SPEC-->
<xsdf complexContent>
xsd:extension base="ODX-CATEGORY">
<xsd:sequence>
<xsd:element type="MULTIPLE-ECU-JOBS" nameé="MULTIPLE-ECU-JOBS" minOccurs="0" maxOccurs="1"/
<xsd:element maxOccurs="1" minOccurs="0" type="DIAG-DATA-DICTIONARY-SPEC" name="DIAG-DATA-
DICTIONARY-SPEC" />
<xsd:element type="FUNCT-CLASSS" “rame="FUNCT-CLASSS" minOccurs="0" maxOccurs="1"/>
<xsd:element type="ADDITIONAL-AUDIENCES" name="ADDITIONAL-AUDIENCES" minOccurs="0"
maxOccurs="1J'/>
<xsd:element type="IMPORT-REFS" name="IMPORT-REFS" minOccurs="0" maxOccurs="1"/>
</xsd:sequence>
/xsd:extension>
</xsfl:complexContent>
</xsd:coplexType>
<xsd:complexType abstraebs!false" name="MUX">
<!--Flass: MUX--»
<xsdf complexContent>
xsd:extension base="COMPLEX-DOP">

<xsd:sequence>

<xsd:element maxOccurs="1" minOccurs="1" type="xsd:unsignedInt" name="BYTE-POSITION"/>

<xsd:element maxOccurs="1" minOccurs="1" type="SWITCH-KEY" name="SWITCH-KEY"/>
<xsd:element maxOccurs="1" minOccurs="0" type="DEFAULT-CASE" name="DEFAULT-CASE"/>
<xsd:element type="CASES" name="CASES" minOccurs="0" maxOccurs="1"/>
</xsd:sequence>
<xsd:attribute default="false" use="optional" type="xsd:boolean" name="IS-VISIBLE"/>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="MUXS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>

<xsd:element maxOccurs="unbounded" minOccurs="1" type="MUX" name="MUX"/>
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</xsd:seqguence>
</xsd:complexType>
<xsd:complexType abstract="false" name="NEG-OFFSET">
<!--Class: NEG-OFFSET-->
<xsd:complexContent>
<xsd:extension base="TARGET-ADDR-OFFSET">
<xsd:sequence>
<xsd:element maxOccurs="1" minOccurs="1" type="xsd:hexBinary" name="NEGATIVE-OFFSET"/>
</xsd:sequence>
</xsd:extension>

</xsd:complexContent>

/xsd:complexType>
xsd:complexType abstract="false" name="NEG-OUTPUT-PARAM">
<!--Class: NEG-OUTPUT-PARAM-->
<xsd:sequence>
<xsd:group maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>
<xsd:element maxOccurs="1" minOccurs="1" name="DOP-BASE-REF" type="ODXLINK"{>
</xsd:sequence>
/xsd:complexType>
xsd:complexType name="NEG-OUTPUT-PARAMS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="NEG=QUIPUT-PARAM" name="NEG-OUTPUT-PARAM"/>
</xsd:seqguence>
/xsd:complexType>
xsd:complexType abstract="false" name="NEG-RESPONSE">
<!--Class: NEG-RESPONSE-->
<xsd:complexContent>
<xsd:extension base="RESPONSE"/>
</xsd:complexContent>
/xsd:complexType>
xsd:complexType name="NEG-RESPONSE-REFS ">
<!-- Automatically generated wrappexr“element type -->
<xsd:sequence>
<xsd:element maxOccurs="@nbounded" minOccurs="1" name="NEG-RESPONSE-REF" type="ODXLINK"/>
</xsd:seqguence>
/xsd:complexType>
xsd:complexType name="NEG-RESPONSES">
<!-- Automatically~generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="NEG-RESPONSE" name="NEG-RESPONSE"/>
</xsd:seguence>
/xsd:conplexType>
xsd:complexType abstract="false" name="NOT-INHERITED-DIAG-COMM">

<!~-Class: NOT-INHERITED-DIAG-COMM-->

x<xsd:sequence>

<xsd:element maxOccurs="1" minOccurs="1" name="DIAG-COMM-SNREF" type="SNREF"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="NOT-INHERITED-DIAG-COMMS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="NOT-INHERITED-DIAG-COMM" name="NOT-INHERITED-
DIAG-COMM" />
</xsd:sequence>
</xsd:complexType>
<xsd:complexType abstract="false" name="NOT-INHERITED-DOP">

<!--Class: NOT-INHERITED-DOP-->
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<xsd:sequence>
<xsd:element maxOccurs="1" minOccurs="1" name="DOP-BASE-SNREF" type="SNREF"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="NOT-INHERITED-DOPS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="NOT-INHERITED-DOP" name="NOT-INHERITED-DOP"/>
</xsd:sequence>
</xsd:complexType>

<xsd:complexType name="NOT-INHERITED-DTC-SNREFS">

<!--| Automatically generated wrapper element type -->
<xsdf sequence>
xsd:element maxOccurs="unbounded" minOccurs="1" name="NOT-INHERITED-DTC-SNREF" type="SNREF'/%
</xsfl:sequence>
</xsd:copplexType>
<xsd:complexType abstract="false" name="NOT-INHERITED-GLOBAL-NEG-RESPONSE">
<!--Llass: NOT-INHERITED-GLOBAL-NEG-RESPONSE-->
<xsdf sequence>
xsd:element maxOccurs="1" minOccurs="1" name="GLOBAL-NEG-RESPONSE-SNREF" type="SNREF"/>
</xsfl: sequence>
</xsd:cofplexType>
<xsd:complexType name="NOT-INHERITED-GLOBAL-NEG-RESPONSES">
<!--| Automatically generated wrapper element type -->
<xsdf sequence>
xsd:element maxOccurs="unbounded" minOccurs="1" type="NOT-INHERITED-GLOBAL-NEG-RESPONSE" name="NOT-
INHERITED-GLPBAL-NEG-RESPONSE" />
</xsfl: sequence>
</xsd:cofplexType>
<xsd:complexType abstract="false" name="NOT-INHERITED-TABLE">
<!--flass: NOT-INHERITED-TABLE-->
<xsdf sequence>
xsd:element maxOccurs="1" minOccurs="4*%‘“name="TABLE-SNREF" type="SNREF"/>
</xsfl:sequence>
</xsd:copplexType>
<xsd:complexType name="NOT-INHERITED-TABLES">
<!--| Automatically generated wrXappeér element type -->
<xsdf sequence>
xsd:element maxOccurs="junbounded" minOccurs="1" type="NOT-INHERITED-TABLE" name="NOT-INHERITED-TABIE"/>
</xsfl:sequence>
</xsd:copplexType>
<xsd:complexType abstxact="false" name="NOT-INHERITED-VARIABLE">
<!--flass: NQT-INHERITED-VARIABLE-->
<xsdf sequence>

xsdtelement maxOccurs="1" minOccurs="1" name="DIAG-VARIABLE-SNREF" type="SNREF"/>

</xsfl'seguence>

</xsd:complexType>
<xsd:complexType name="NOT-INHERITED-VARIABLES">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="NOT-INHERITED-VARIABLE" name="NOT-INHERITED-
VARIABLE" />
</xsd:sequence>
</xsd:complexType>
<xsd:complexType abstract="false" name="NRC-CONST">
<!--Class: NRC-CONST-->
<xsd:complexContent>

<xsd:extension base="POSITIONABLE-PARAM">
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<xsd:sequence>

<xsd:element type="CODED-VALUES"

<xsd:element maxOccurs="1"

</xsd:sequence>

name="CODED-VALUES"

minOccurs="1"

minOccurs="1"

type="DIAG-CODED-TYPE"

</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

<xsd:complexType abstract="false"

<!--Class:

<xsd:choice>

ODX-->

name="0DX">

I1ISO 22901-1:2008(E)

maxOccurs="1"/>

name="DIAG-CODED-TYPE" />

<xsd:element maxOccurs="1" minOccurs="1" type="DIAG-LAYER-CONTAINER" name="DIAG-LAYER-CONTAINER"/>
<xsd:element maxOccurs="1" minOccurs="1" type="COMPARAM-SPEC" name="COMPARAM-SPEC"/>

<xsd:element maxOccurs="1" minOccurs="1" type="VEHICLE-INFO-SPEC" name="VEHICLE-INFO-SPECY/
<xsd:element maxOccurs="1" minOccurs="1" type="FLASH" name="FLASH"/>

<xsd:element maxOccurs="1" minOccurs="1" type="ECU-CONFIG" name="ECU-CONFIG"/>

<xsd:element maxOccurs="1" minOccurs="1" type="MULTIPLE-ECU-JOB-SPEC" name="MULTIPLE-ECU-JOH-SPEC"/>
<xsd:element maxOccurs="1" minOccurs="1" type="COMPARAM-SUBSET" name="COMPARAM=SUBSET" />
<xsd:element maxOccurs="1" minOccurs="1" type="FUNCTION-DICTIONARY" name=,"FHUNCTION-DICTIONAHY"/>

</xsd:choice>

<xsd:attribute fixed="2.2.0" use="required" type="xsd:string" name="MODEL-VERSION"/>
/xsd:complexType>
xsd:complexType abstract="true" name="ODX-CATEGORY">
<!--Class: ODX-CATEGORY-->

<xsd:sequence>

ref="ELEMENT-ID"/>

<xsd:group maxOccurs="1" minOccurs="1"

<xsd:element maxOccurs="1" minOccurs="0" type="ADMIN-PATA" name="ADMIN-DATA"/>

<xsd:element type="COMPANY-DATAS" name="COMPANY-DATAS" minOccurs="0" maxOccurs="1"/>

<xsd:element type="SDGS" name="SDGS" minOccurs=¢0" maxOccurs="1"/>
</xsd:seqguence>
name="ID"/>

<xsd:attribute use="required" type="xsd:ID"

<xsd:attribute use="optional" type="xsd¢string" name="0OID"/>
/xsd:complexType>
xsd:complexType name="ODXLINK">

<xsd:attributeGroup ref="ODXLINKATTR"/>
/xsd:complexType>
xsd:complexType abstract="false¥ name="OEM">
<!--Class: OEM-->

<xsd:complexContent¥

<xsd:extensiohsbase="INFO-COMPONENT" />

</xsd:complexContent>
/xsd:complexType>
xsd:complexType abstract="false" name="OPTION-ITEM">
<!--C¥ass: OPTION-ITEM-->
<xsdy ComplexContent>

<xsd:extension base="CONFIG-ITEM">

<xsd:sequence>

<xsd:element maxOccurs="1" minOccurs="0" type="xsd:string" name="PHYSICAL-DEFAULT-VALUE"/>

<xsd:element type="ITEM-VALUES" name="ITEM-VALUES" minOccurs="0" maxOccurs="1"/>

<xsd:element maxOccurs="1" minOccurs="0" type="AUDIENCE" name="WRITE-AUDIENCE"/>

<xsd:element maxOccurs="1" minOccurs="0" type="AUDIENCE" name="READ-AUDIENCE"/>
</xsd:seqguence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="OPTION-ITEMS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
minOccurs="1" name="OPTION-ITEM" />

<xsd:element maxOccurs="unbounded" type="OPTION-ITEM"
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</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="OUT-PARAM-IF-REFS">
<!-- Automatically generated wrapper element type -->
<xsd:choice maxOccurs="unbounded" minOccurs="1">
<xsd:element name="OUT-PARAM-IF-SNREF" type="SNREF"/>
<xsd:element name="OUT-PARAM-IF-SNPATHREF" type="SNPATHREF"/>
</xsd:choice>
</xsd:complexType>
<xsd:complexType abstract="false" name="OUTPUT-PARAM">

<!--Class: OUTPUT-PARAM-->

<xsdf sequence>
xsd:group maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>
xsd:element maxOccurs="1" minOccurs="1" name="DOP-BASE-REF" type="ODXLINK"/>
</xsfl:sequence>
<xsdfattribute use="required" type="xsd:ID" name="ID"/>
<xsdfattribute use="optional" type="xsd:string" name="OID"/>
<xsdfattribute use="optional" type="xsd:string" name="SEMANTIC"/>
</xsd:copplexType>
<xsd:complexType name="QUTPUT-PARAMS">
<!--| Automatically generated wrapper element type -->
<xsdf sequence>
xsd:element maxOccurs="unbounded" minOccurs="1" type="OUTPUT-PARAMY ‘name="OUTPUT-PARAM" />
</xsfl:sequence>
</xsd:copplexType>
<xsd:complexType abstract="false" name="OWN-IDENT">
<!--Flass: OWN-IDENT-->
<xsdf sequence>
xsd:group maxOccurs="1" minOccurs="1" ref="ELEMENT=ID"/>
xsd:element maxOccurs="1" minOccurs="1" type="IDENT-VALUE" name="IDENT-VALUE"/>
</xsfl:sequence>
<xsdfattribute use="required" type="xsd:ID" mame="ID"/>
<xsdfattribute use="optional" type="xsd:stxing" name="OID"/>
</xsd:copplexType>
<xsd:complexType name="OWN-IDENTS">
<!--| Automatically generated wrapper\element type -->
<xsdf sequence>
xsd:element maxOccurs=}unbeunded" minOccurs="1" type="OWN-IDENT" name="OWN-IDENT"/>
</xsfl:sequence>
</xsd:coplexType>
<xsd:complexType abstraebs!true" name="PARAM">
<!--Flass: PARAM#=>
<xsdf sequencex
xsd:group maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>
xsdtelement type="SDGS" name="SDGS" minOccurs="0" maxOccurs="1"/>

</xsfl'seguence>

<xsd:attribute use="optional" type="xsd:string" name="OID"/>
<xsd:attribute use="optional" type="xsd:string" name="SEMANTIC"/>
</xsd:complexType>
<xsd:complexType abstract="false" name="PARAM-LENGTH-INFO-TYPE">
<!--Class: PARAM-LENGTH-INFO-TYPE-->
<xsd:complexContent>
<xsd:extension base="DIAG-CODED-TYPE">
<xsd:sequence>
<xsd:element maxOccurs="1" minOccurs="1" name="LENGTH-KEY-REF" type="ODXLINK"/>
</xsd:sequence>
</xsd:extension>

</xsd:complexContent>
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</xsd:complexType>
<xsd:complexType name="PARAMS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="PARAM" name="PARAM"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType abstract="true" name="PARENT-REF">
<!--Class: PARENT-REF-->
<xsd:sequence>

<xsd:element type="NOT-INHERITED-DIAG-COMMS" name="NOT-INHERITED-DIAG-COMMS" minOccurs="0"

maxOfpcurs="1"/>
<xsd:element type="NOT-INHERITED-VARIABLES" name="NOT-INHERITED-VARIABLES" minOccurs="0% mayOccurs="1"/>
<xsd:element type="NOT-INHERITED-DOPS" name="NOT-INHERITED-DOPS" minOccurs="0" maxOdcurs="1'1/>
<xsd:element type="NOT-INHERITED-TABLES" name="NOT-INHERITED-TABLES" minOccurs="0"\maxOccurd="1"/>
<xsd:element type="NOT-INHERITED-GLOBAL-NEG-RESPONSES" name="NOT-INHERITED-GLOBAL-NEG-RESPONSES"
minOfpcurs="0" maxOccurs="1"/>
</xsd:sequence>
<xsd:attributeGroup ref="ODXLINK-ATTR"/>
/xsd:complexType>
xsd:complexType name="PARENT-REFS">
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" type="PARENT-REF" name="PARENT-REF"/>
</xsd:seqguence>
/xsd:complexType>
xsd:complexType abstract="false" name="PHYS-CONST">
<!--Class: PHYS-CONST-->
<xsd:complexContent>
<xsd:extension base="POSITIONABLE-PARAM">

<xsd:sequence>

<xsd:element maxOccurs="1" minQccurs="1" type="xsd:string" name="PHYS-CONSTANT-VALUH"/>
<xsd:choice maxOccurs="1"\ninOccurs="1">
<xsd:element name=\!DOP-REF" type="ODXLINK"/>
<xsd:element name=!DOP-SNREF" type="SNREF"/>
</xsd:choice>
</xsd:seqguence>
</xsd:extension>
</xsd:complexContent>
/xsd:complexType>
xsd:simpleType name="PHYSICAL-DATA-TYPE">
<xsd:restriction base="xsd:string">
<xsdeenumeration value="A_INT32"/>
<Xsd}enumeration value="A_UINT32"/>
<Xsd:enumeration value="A_FLOAT32"/>
<xsd:enumeration value="A_FLOAT64"/>

<xsd:enumeration value="A_UNICODE2STRING"/>

<xsd:enumeration value="A_BYTEFIELD"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:complexType abstract="false" name="PHYSICAL-DIMENSION">
<!--Class: PHYSICAL-DIMENSION-->
<xsd:sequence>
<xsd:group maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>
<xsd:element maxOccurs="1" minOccurs="0" type="xsd:int" name="LENGTH-EXP"/>
<xsd:element maxOccurs="1" minOccurs="0" type="xsd:int" name="MASS-EXP"/>
<xsd:element maxOccurs="1" minOccurs="0" type="xsd:int" name="TIME-EXP"/>
<xsd:element maxOccurs="1" minOccurs="0" type="xsd:int" name="CURRENT-EXP"/>

<xsd:element maxOccurs="1" minOccurs="0" type="xsd:int" name="TEMPERATURE-EXP"/>
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<xsd:element maxOccurs="1"

<xsd:element maxOccurs="1"
</xsd:sequence>
<xsd:attribute use="required"
<xsd:attribute use="optional"

</xsd:complexType>

minOccurs="0"

minOccurs="0"

type="xsd:ID"

type="xsd:int" name="MOLAR-AMOUNT-EXP"/>

type="xsd:int" name="LUMINOUS-INTENSITY-EXP"/>

name="ID"/>

type="xsd:string" name="0ID"/>

<xsd:complexType name="PHYSICAL-DIMENSIONS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1"

type="PHYSICAL-DIMENSION" name="PHYSICAL-DIMENSION"/>

</xsd:sequence>

</xsd:copplexType>
<xsd:complexType abstract="false" name="PHYSICAL-TYPE">
<!--Flass: PHYSICAL-TYPE-->
<xsdf sequence>
xsd:element maxOccurs="1" minOccurs="0" type="xsd:unsignedInt" name="PRECISION"/>
</xsfl:sequence>
<xsdfattribute use="required" type="PHYSICAL-DATA-TYPE" name="BASE-DATA-TYPE"/>
<xsdfattribute use="optional" type="RADIX" name="DISPLAY-RADIX"/>
</xsd:cofplexType>
<xsd:complexType abstract="false" name="PHYSICAL-VEHICLE-LINK">
<!--flass: PHYSICAL-VEHICLE-LINK-->
<xsdf sequence>
xsd:group maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>
xsd:element type="VEHICLE-CONNECTOR-PIN-REFS" name="VEHICLE-CGONNECTOR-PIN-REFS" minOccurs="1"
maxOccurs="1['/>
xsd:element type="LINK-COMPARAM-REFS" name="LINK-COMPARAMZREFS" minOccurs="0" maxOccurs="1"/>
</xsfl: sequence>
<xsdfattribute use="required" type="xsd:ID" name="ID"/>
<xsdfattribute use="optional" type="xsd:string" namexz"™OID"/>
<xsdfattribute use="required" type="xsd:string",namne="TYPE"/>
</xsd:copplexType>
<xsd:complexType name="PHYSICAL-VEHICLE-LINKS"%
<!--| Automatically generated wrapper element type -->
<xsdf sequence>
xsd:element maxOccurs="unbourided” minOccurs="1" type="PHYSICAL-VEHICLE-LINK" name="PHYSICAL-VEHICLH-
LINK" />
</xsfl:sequence>
</xsd:copplexType>
<xsd:complexType abstract=.false" name="PHYS-MEM">
<!--Flass: PHYS-MEM=-=>
<xsdf sequence>
xsd:group, maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>
xsd:elemént type="PHYS-SEGMENTS" name="PHYS-SEGMENTS" minOccurs="1" maxOccurs="1"/>
</xsfl:sequence>
<xsdfattribute use="required" type="xsd:ID" name="ID"/>

<xsd:attribute use="optional" type="xsd:string" name="OID"/>
</xsd:complexType>
<xsd:complexType abstract="true" name="PHYS-SEGMENT">
<!--Class: PHYS-SEGMENT-->
<xsd:sequence>

<xsd:group maxOccurs="1" minOccurs="1" ref="ELEMENT-ID"/>

<xsd:element maxOccurs="1"
<xsd:element maxOccurs="1"
<xsd:element maxOccurs="1"
</xsd:sequence>
<xsd:attribute use="required"

<xsd:attribute use="optional"
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minOccurs="0"
minOccurs="0"

minOccurs="1"

type="xsd:ID"

type="xsd:hexBinary" name="FILLBYTE"/>
type="xsd:unsignedInt" name="BLOCK-SIZE"/>

type="xsd:hexBinary" name="START-ADDRESS"/>

name="ID"/>

type="xsd:string" name="0OID"/>
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<xsd:complexType name="PHYS-SEGMENTS">
<!-- Automatically generated wrapper element type -->

<xsd:sequence>
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<xsd:element maxOccurs="unbounded" minOccurs="1" type="PHYS-SEGMENT" name="PHYS-SEGMENT"/>

</xsd:sequence>
</xsd:complexType>
<xsd:simpleType name="PIN-TYPE">
<xsd:restriction base="xsd:string">
<xsd:enumeration value="HI"/>

<xsd:enumeration value="LOW"/>

<xsd:enumeration value="K"/>
<xsd:enumeration value="L"/>
<xsd:enumeration value="TX"/>
<xsd:enumeration value="RX"/>
<xsd:enumeration value="PLUS"/>
<xsd:enumeration value="MINUS"/>
<xsd:enumeration value="SINGLE"/>
</xsd:restriction>
/xsd:simpleType>
xsd:complexType abstract="true" name="POSITIONABLE-PARAM">
<!--Class: POSITIONABLE-PARAM-->
<xsd:complexContent>
<xsd:extension base="PARAM">
<xsd:sequence>
<xsd:element maxOccurs="1" minOccurs="0" type="xsd:unsignedInt"
<xsd:element maxOccurs="1" minOccurs="0X fiame="BIT-POSITION">
<xsd:simpleType>
<xsd:restriction base="xsdsunsignedInt">
<xsd:maxExclusive value="8"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
/xsd:complexType>
xsd:complexType abstradt®"false" name="POS-OFFSET">
<!--Class: POS-OFESET-->
<xsd:complexCohtent>
<xsd:exténgion base="TARGET-ADDR-OFFSET">

«xsd:sequence>

</xsd:sequence>
</xsd:extension>

x/xsd:complexContent>

name="BYTE-POSITION'/>

<xsd:element maxOccurs="1" minOccurs="1" type="xsd:hexBinary" name="POSITIVE-OFFSET'/>

</xsd:complexType>
<xsd:complexType abstract="false" name="POS-RESPONSE">
<!--Class: POS-RESPONSE-->
<xsd:complexContent>
<xsd:extension base="RESPONSE"/>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="POS-RESPONSE-REFS">
<!-- Automatically generated wrapper element type -->
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="1" name="POS-RESPONSE-REF"

</xsd:seqguence>
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