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Foreword

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 I1ISO
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

non-govern
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| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart2.
the technical committees are circulated to the member bodies for voting. Publication as
| Standard requires approval by at least 75 % of the member bodies casting'a vote.
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3 was prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommittee S
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Diagnostic test sequences are utilized whenever automotive components or functions with diagnostic abilities
are being diagnosed, tested, reprogrammed or initialised by off-board test equipment. Test sequences define
the succession of interactions between the user (i.e. workshop or assembly line staff), the diagnostic
appllcatlon (the test equment) and the veh|cle commumcatlon mterface as well as any Calculatlons and
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nostics or similar test Ioglc

Ay, the automotive industry mainly relies on paper documentation and/or proprietary authori
ts to document and to implement such test sequences for a specific test application. An ad

sequences manually, supported by non-uniform test sequence documentation, imost likely us
oring applications and formats for each specific test application. This redundant effort can
ced if processes and tools support the OTX concept.

13209 proposes an open and standardized format for the human~and machine-readable d¢
nostic test sequences. The format supports the requirements{ef transferring diagnostic tes
uniformly between electronic system suppliers, vehicle manufacturers and service dealer
DS.

13209-2 represents the requirements and technical specification for the fundament of the d
ely the "OTX Core". The Core describes the basie”structure underlying every OTX docl
prises detailed data model definitions of all requiréd control structures by which test seque
Cribed, but also definitions of the outer, enveloping document structure in which test seque
edded. To achieve extensibility the core alsecontains well-defined extension points that allow
hition of additional OTX features — without.the need to change the core data model.

part of ISO 13209 extends the Coreby a set of additional features, using the extension mech

Cribed in ISO 13209-2. The extensions defined herein comprise features which allow
munication to a vehicle's tdiagnostic interface, flashing, executing diagnostic jobs,
lsurement equipment, internationalisation, working with physical units, accessing the e
munication via a human machine interface (HMI) and other utility extensions.
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part of ISO 13209 defines the Open Test sequence eXchange (OTX) extension requiremen
el specifications.

requirements are derived from the use cases described in ISO 13209-1. They are listed in Cla

data model specification aims at an exhaustive definition of allNeatures of the OTX extensions
N implemented to satisfy the requirements. This part of JSO 13209 establishes rules for the
ies of each extension. Each of these syntactical entities is accompanied by semantic
rmine how OTX documents containing extension features are to be interpreted. The syntg
ided by UML class diagrams and XML schemas;.Whereas the semantics are given by U
rams and prose definitions.

Normative references

following referenced documents_are indispensable for the application of this document.
rences, only the edition cited applies. For undated references, the latest edition of the
Iment (including any amendments) applies.

IEC 646:1991, Information’technology — ISO 7-bit coded character set for information interchg

8601:2004, Data-elements and interchange formats — Information interchange — Repres
s and times

IEC 8859-111998, Information technology — 8-bit single-byte coded graphic character set
n alphabet\No. 1

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

ts and data

Ise 4.

which have
syntactical
ules which

X rules are
ML activity

For dated
referenced

\nge

entation of

5 — Part 1:

ISO/IEC 13209-1, Road vehicles— Open Test sequence eXchange format (OTX) — Part1: General
information and use cases

ISO/IEC 13209-2, Road vehicles — Open Test sequence eXchange format (OTX) — Part 2: Core data model
specification and requirements

ISO/IEC 19501:2005, Information technology — Open Distributed Processing — Unified Modeling Language
(UML) Version 1.4.2

ISO

ISO

14229 (all parts), Road vehicles — Unified diagnostic services (UDS)

22900 (all parts), Road vehicles — Modular vehicle communication interface (MVCI)
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ISO 22901 (all parts), Road vehicles — Open diagnostic data exchange (ODX)

RFC 1866, Hypertext Markup Language - 2.0

SAE J1979, E/E Diagnostic Test Modes

W3C XPtr:2003, W3C Recommendation: XPointer Framework (all parts)

W3C XLink:2001, W3C Recommendation: XML Linking Language (XLink) Version 1.0

W3C XML:2008, W3C Recommendation: Extensible Markup Language (XML) 1.0 (Fifth Edition)

W3C XMLNS:2009, W3C Recommendation: Namespaces in XML 1.0 (Third Edition)

W3C XSD:2004, W3C Recommendation: XML Schema (all parts)

3 Terms, definitions and abbreviated terms

3.1 Terns and definitions

For the pufposes of this document, the terms and definitions given in 1SO 13209-1, 1SO 13209-2 and| the
following agply.

3.1.1
custom scireen
screen with|attributes and fields defined by a test sequence author

3.1.2
dialog
screen with|predefined attributes and fields which can e set or read from an OTX sequence

3.1.3
ECOS meakurement device
widely-useq embedded system for testing electrical consumer's current and voltage curves

3.14
modal dialpg
dialog whiclh is blocking the flowLexecution until the user dismisses it

3.15
non-modal|screen
asynchronagus, non-hlocking screen which is still displayed while the test sequence execution continues

3.1.6
tester
computer systenmmattachedto—a vehiclevia—aVehicte—Commumicatiom—tnterface; Tunming—a diagnostic
application

3.1.7

text ID

string reference to a thesaurus data base entry containing localized string translations
3.2 Abbreviated terms

API Application Programming Interface

DTC Diagnostic Trouble Code

2 © 1SO 2012 — All rights reserved
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ECOS Electric Check-Out System

ECU Electronic Control Unit

GUI Graphical User Interface
HMI Human Machine Interface
IFD Interface Definition (OTX extension)

NOP No Operation Performed

OEM Original Equipment Manufacturer
oT Open Test sequence eXchange

PDUY Protocol Data Unit

ul User Interface

UML Unified Modeling Language

VCI Vehicle Communication Interface
XML Extensible Markup Language

XSI XML Schema Definition

4 [Requirements

4.1| Basic principles for requirements definition

Basjc principles have been established as a guideline to define the OTX requirements:

a) |OTX requirements specify the conditions that the OTX data model and format shall satisfy.

b) |All stakeholders(System Suppliers, OEMs, Tool Suppliers), which offer diagnostic test progedures are
expected to jmplement and follow the requirements of this standard.

Thelcontent.6f OTX documents and the quality of the information is the responsibility of the originator.

4.2| “Requirement priorities

Each of the following requirements carries a priority-attribute which can be set to SHALL or SHOULD.

— SHALL:
The requirement represents stakeholder-defined characteristics the absence of which will result in a
deficiency that cannot be compensated by other means.

— SHOULD:

If the requirement defined characteristic is not or not fully implemented in the data model, it does not
result in a deficiency, because other features in the data model can be used to circumvent this.

© 1SO 2012 — All rights reserved 3
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4.3 Requirement listing

Extensions_RO0O1 — Read current date and time

Priority: SHALL

Rationale:

Description:

It shall be possible to retrieve the current date and time.

between two dates but also for generating a human readable form of a date.

Extensiong
Priority: SH

Rationale:

Description: Any vehicle communication related extension data model shall match to a’useful subset of

functionality

Extensiong
Priority: SH

Rationale:

_R0O2 — Support but not require ODX
HALL
-or communication with vehicle ECUs, the usage of ODX shall be supported but notyforced.

of ODX.

_RO03 - Handle flash sessions
HALL
Functionality shall be provided to browse and select flash sessions.

Descriptiof: A extension for flashing shall provide the possibilityste select by direction and name.

Extensiong
Priority: SH

Rationale:
(download

The current date and time shall be accessible in a way appropriate for calculating durations

the

_RO04 - Low level flash data access

HALL

Functionality shall be provided for*browsing and selecting data from the flash environnpent
ontainer).

Description: The data shall be clustered in blocks and segments. Security functions, used by modern gata

formats like

Extensions
Priority: SH

Rationale:

ODX Flash shall be supperted.

_RO5 - Flashdata storage
HALL
Uploaded flash data shall be stored in local storage.

Descriptio

‘CFor flash data upload, an OTX extension for flashing shall provide functionality to store

selected format.

Extensions _R06 — Enable developer to use OTX in place of ODX Java Jobs

Priority: SHALL

Rationale:

Functionality shall be provided to emulate ODX Java Jobs by OTX sequences.

n

Description: A job extension shall enable developers to run OTX sequences as ODX Java Jobs.
SingelEcuJob, SecurityAccessJob and FlashJob shall be supported.

© 1SO 2012 — All rights reserved
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Extensions _RO7 — Provide means for diagnostic communication with vehicle ECUs
Priority: SHALL
Rationale: Functionality shall be provided for diagnostic communication with a vehicle's ECU systems.

Description: There shall be an OTX extension which allows configuring and executing diagnostic services of
vehicle ECUs. It shall be possible establish a communication channel to a particular ECU, to configure request
parameters of a diagnostic service which is sent to the ECU and to analyze the response parameters of the
ECU. The description of communication channels, diagnostic services and parameters shall happen in a
human-readable and symbolic way; any existing diagnostic symbolic-to-binary mapping (e.g. ODX) shall be
supperted—The-actaHuRcHonality forsendingo-giagresteservceandreceiving-shat-beprevided through an

intefface between test sequence and vehicle (e.g. MCD 3D API and MVCI).

Extensions _R08 — Provide means to browse diagnostic data
Prigrity: SHALL

Rat|onale: Functionality shall be provided to read information from the static diagnostic datal base of a
diagnostic application.

Dedcription: An OTX extension shall be provided which allows reading"static information from & diagnostic
datg base, like e.g. available communication channels, diagnostic services for a communication| channel or
parameters for a diagnostic service.

Exteénsions _R09 — Enable developer to handle events
Prigrity: SHALL

Rat|jonale: Functionality shall be provided which-allows for an OTX test sequence to react on a \vell-defined
set pf events.

Degcription: An OTX extension shall enable developers to configure a test sequence so that it ¢an wait for
certhin events to happen (e.g. when a-timer expires, a variable value changes or user input is regeived from
the UI, etc.). There shall be a wayito get further information about an event, e.g. what kind of evgnt it is, and
add|tional information about a particular event.

Extensions _R10 — Provide means for human machine interface functionality
Prigrity: SHALL

Rat|onale: Fungtionality shall be provided which allows OTX test sequences to communicate with{a user in a
bidirectionalway.

Degcription: An OTX extension is required which allows sending and receiving information to and|from a user
intetface (e.g. a GUI window with input controls), The extension shall not provide means for explicitly
configuring the graphical layout of the information; instead it shall only provide a bidirectional interface for the
communicated data itself.

Extensions _R11 - Enable developer to configure localized test sequences
Priority: SHALL

Rationale: A test sequence developer shall be supported in configuring OTX test sequences which are
prepared for translation to different languages.

Description: An OTX extension is required which allows the developer to access a thesaurus data base via a
text ID concept. The developer shall be supported by functionality which translates text IDs into the language

© 1SO 2012 — All rights reserved 5
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configured for the runtime system or to other languages (as far as known by the runtime system). The
thesaurus data base itself shall not be part of the standard. A generic approach shall support different kinds of

thesaurus d

ata bases.

Extensions _R12 - Provide means for logging

Priority: SHALL

Rationale: It shall be possible to write log messages to a logging resource.

Descriptiom—An extension—is—regtiret—which—attows—writing—teg—messages—to—a—teggine otrce,
messages ghall be filterable according to severity.

Extensiong _R13 — Support measurement equipment

Priority: SHALL

Rationale: |Measurement equipment in manufacturing and after sales workshops—shall be accessible| via

appropriate

Description: An OTX extension is required which allows receiving measurement values from measuren

equipment.

Extensiong
Priority: SH

Rationale:

Description: An OTX extension is required which allows describing physical quantities. The extension S

functionality.

There shall be an abstraction layer which allows using any kind-of measurement equipment.

_R14 - Support physical units
HALL

F-unctionality is required which allows the handling of physical values with units

hent

hall

facilitate common calculations done on such physical quantities, like e.g. the transformation of a physical
value from pne unit-system to another (e.g. representing a distance by kilometres or miles, etc.). It shall plso
allow basic |mathematical operations on quantities without requiring the developer to explicitly care for the [unit
(e.g. it shalllbe possible to calculate 10 m *.2 ‘km directly).

Extensiong _R15 - Support for énhanced string operations

Priority: SHALL

Rationale: [The OTX Core string operations shall be extended by additional commonly used string operatigns.

Description: An QT:Xvextension is required which describes additional string operations which shall facil

calculations

on string values.

tate

Extensions _R16 — Support of basic mathematical functions

Priority: SHALL

Rationale: The arithmetic operations of the OTX Core shall be extended by additional mathematical functions.

Description: An OTX extension is required which describes a set of additional mathematical functions which

are needed

in some diagnostic applications (like e.g. trigonometric and logarithmic functions, etc.).

© 1SO 2012 — All rights reserved
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5 Extension overview

5.1

General

1ISO 13209-3:2012(E)

This document represents the specification of the OTX standard extensions for data model version "1.0.0".

5.2 Dependencies

Figure 1 shows a UML package diagram [ISO/IEC 19501] describing the full set of OTX extensions (together
with the OTX Core) and the import dependencies in between them. OTX extensions use or extend types

defiped in the OTX Core. Therefore, all of the extensions are (directly or indirectly) based on the OTX Core
datg model, as specified by Part 2 of ISO 13209. Aside of the OTX Core, the OTXMEvgntHandling,
OTX DiagCom and OTX Quantities extensions also play a central role; types defined there dre used or
extgnded by other OTX extensions.
«XSDschema» «XSDschema» «XSDschema»
OTX Core OTX HMI OTX EventHandling
________________________ ~ . «import»
= «import» 3 -
T
«import»
.<_ ____________________________________________
«XSDschema»
OTX DiagDataBrow sing «O)friDD?i‘::e&:: . =7
- | ‘ A
«import» «import» L -~ «import» .
[~ . 1
- 1
R «import». - - = - - - - - = ] :
«XSDschema» X
OTX Flash «impQrty !
<< - - - - -2 3 |
«import» 1
«XSDschema» .
OTX DiagComRaw 1
«import» - — = 1
«XSDschema» . =7 «import» :
OTX Job - !
e —— - . : 1
«import» N I «import» :
~. _«import» ! :
o «XSDscheman :
@XgBschema» A\ OTX Quantiti
QTX' I118n \& HanTtes e
<'__r_[ «import» e
«import», N ,_"
g /e = = — — = —gimpOrty - = = = = = = = - = = .,'_/
«XSDscheman «import» s «import»
OTX Measure .27 !
e —— = -7
«import» B =
«XSDschema»
OTX Date Time [T~ ===-—=~—-=—=-F==== 1
e = = | Auxiliary Paclﬂﬂes |
ot «XSDschema» 1 «XSDscheman :
OTX StringUtil ! : !
e~~~ C -~ amportr —— - — = = : DiagMetaData :
«XSDschema» 1 1
OTX Math X X
<"_ - 1 1
«import» 1 «XSDschema» 1
«XSDschema» I Applinfo I
OTX Logging 1 1
__________________ 1 1
= «import» 1 1
1 1
1 1
Figure 1 — Overview: OTX schema dependencies
© I1SO 2012 — All rights reserved 7
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IMPORTANT — The OTX Core is a prerequisite for any OTX application and shall always be fully
supported. By contrast, OTX applications are NOT required to support all of the extensions specified
in this standard. The set of supported extensions may vary depending on the field of application.
However, an OTX application supporting an extension which imports other extensions shall support
these, too. This guarantees that the set of supported extensions is consistent with regard to the
dependencies.

Figure 1 also shows the auxiliary packages OTX DiagMetaData as well as OTX Applnfo. These packages are
no OTX extensions; they support OTX authoring systems with additional data used only at authoring time. The
information is not required at runtime of an OTX test sequence. For the DiagMetaData auxiliary, please see
Annex C. For the Applnfo auxiliary, please refer to Part 2 of ISO 13209.

5.3 Basif characteristics of the OTX extensions

Table 1 proyides an overview about all OTX extensions and their basic characteristics.

Table 1 — OTX extension characteristics

Extension [schema file) Summary Dependencies

DateTime

(otxIFD_DafeTime xsd) provides access to system time Core

DiagCom
(otxIFD_DiggCom.xsd)

EventHandling,
Quantities, Core

connecting to ECUs, creating and executing‘diagnostic
services, analysing communication data

DiagComRpw direct diagnostic communication on amon-symbolic (binary)

(otxIFD_DiggComRaw.xsd) level DiagCom

DiagDataBjowsing browsing functionality for reading data from the diagnostic

DiagCom, Core

(otxIFD_DiggDataBrosing.xsd) | data base

EventHandling . .

(oxIFD_Evpnt.xsd) support for the OTX event handling mechanism. Core

Flash functionality for dewnloading and uploading flash data to and .
(otxIFD_FIgsh.xsd) from ECUs DiagCom, Core
HMI functionality for communicating with the Ul (user interface),

EventHandling, Cgre

(otxIFD_HMI.xsd) through’dialogs and screens

i18n internationalisation features, multi-language support and Quantities, Core
(otxIFD_118n.xsd) tfranslation mechanisms '
Job functionality for emulating ODX Java jobs by OTX test DiagCom, Quantities,
(otxIFD_Jolp.xsd) sequences Core
Logging .
(otxIFD_Lodging.xed) support for (Log4J-style) logging Core
Math - -
extended mathematical functions Core

(otxIFD_Math.xsd)

Measure
(otxIFD_Measure.xsd)

executing measurement device services, measuring physical
values, analyzing measurements

EventHandling
Quantities, Core

Quantities handling of quantity data, wrt. Sl unit system, transformations Core
(otxIFD_Quantities.xsd) between units, etc.
StringUtil . . . .

9 extended functionality for string handling Core

(otxIFD_StringUtil.xsd)
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Table 2 shows the XSD namespace associations of all OTX extensions [W3C XSD] [W3C XM
namespace has a prefix assigned to it. This applies also to the OTX Core namespace whi
otx: prefix (not shown in the table). In the remainder of this document, the prefixes defined here

LNS]. Each
ch has the
are used to

mark types which belong to extensions other than the one which is currently described. In contrast, the types

defined by the currently described extension are not prefixed.

Table 2 — OTX extension namespace associations

Extension Namespace Prefix
Datefme hrttp—Fisoorg/OEN/—6-0/Batetfime time
DiagCom http://iso.org/0TX/1.0.0/DiagCom diag:
DiagComRaw http://iso.org/0OTX/1.0.0/DiagComRaw raws:
DiagDataBrowsing http://iso.org/0TX/1.0.0/DiagDataBrowsing data:
EventHandling http://iso.org/0TX/1.0.0/Event event:
Flash http://iso.org/0TX/1.0.0/Flash flash:
HMI http://iso.org/0TX/1.0.0/HMI hmi :
i18n http://iso.org/0TX/1.0.0/i1l8n i18n:
Job http://iso.org/0OTX/1.0.0/Job job:
Logging http://iso.org/0TX/1.0.0/Logging log:
Math http://iso.org/0TX/1.0.0/Math math:
Measure http://iso.org/0TX/1.0.0/Measure measure:
Quantities http://iso.org/0OTX/1.0.0/Quantities quant:
StringUtil http://iso.org/0TX/1.0.0/StringUtil string:

Please consider the example in Figure 2. It shows the IsDiagServiceEvent term from the OT]
extgnsion. The term accepts a parameter which is defined in the OTX EventHandling extension, th
typgq of the element is marked~with the event: prefix (event:EventValue). The same ap
Bodlean return type defined, for the figure, which is defined in the OTX Core and is marked accg
the [otx: prefix (otx:BooleanTerm). The type IsDiagServiceEvent itself is not prefixed
merber of the currently'described OTX DiagCom extension.

otx:BooleanTerm

«XSDcomplexType»
IsDiagServiceEvent

«XSDelement»

X DiagCom
erefore the
blies to the
rdingly with
since is a

e avant_avaent-Evaent\lale-

Figure 2 — Example: Usage of extension prefixes
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6 OTX DateTime extension

6.1 Intro

duction

The purpose of the OTX DateTime extension is to retrieve information about the current date and time

provided by the diagnostic application.

6.2 Terms

6.2.1 Ove

The terms i

rview

6.2.2 Synfax

Figure 3 sh

bws the syntax of all terms in the OTX DateTime extension.

N the OTX DateTime extension shall be used to retrieve information about the current system ti

otx:IntegerTerm

«XSDcomplexType»

otx:StringTerm

«XSDcomplexType»

otx:StringTerm

«XSDcomplexType»

GetTimestamp FormatDate FormatDuration
«XSDelement» «XSDelement»
+ timestamp: otx:IntegerTerm + duration: otx:IntegerTerm
+ format: otx:StringTerm [0..1] + format: otx:StringTerm [0..1]
Figure 3 — Data model view: TimeDate terms
6.2.3 Semantics
6.2.3.1  GetTimeStamp
GetTimestamp shall return a timestamp, expressed in milliseconds elapsed since 1970-01-01 00:00:00 U
The semarftics of GetTimestamp shallibe according to the java.util.Date.getTime () methog
specified by the Java™ 2 Platform Stanedard Ed. 6.
GetDate i an otx:Integer defm. It has no members.
6.2.3.2 HormatDate

The FormatDate.term shall transform a timestamp (see GetTimestamp term above) into a

representat

a) Incasq

on which shall be formatted as follows:

there is no custom format specified, the returned string shall be formatted according to the r

me.

TC.

as

Hate

lles

given by the ISO 8601 standard [ISO 8601:2004].

b) If a custom format is given (by the <format> element), the string shall be formatted according to the
cusom format rules as specified below.

The custom format pattern can be configured by the OTX author; it controls the text presentation of the date.
A format pattern consists of one or more predefined date and time format specifiers (see Table 3) as well as
user-defined string sequences which have to be escaped by quotes ('). Non-numeric outputs (e.g. the name
of a month) shall be translated automatically to the currently set locale (cf. Clause 12, OTX i18n extension).

10
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Specifier(s) Meaning Presentation Example
G Era Text (localized) |AD
YY, YYYY Year (two digits / four digits) Number 11, 2011
M, MM Month in year (without / with leading zero) Number 9, 09
MMM, MMMM Month in year (short form / long form) Text (localized) |Jan, January
d, dd Day in month (without / with leading zero) Number 3, 09
Day In year Number 302
Day of week of month Number 3

Day of week (short form / long form)

Text (localized)

Wed, Wednesday

D
F
E, [EEEE
h
H

, |hh Hours, 1-12 count (without / with leading zero) | Number 7, 07
, [HH Hours, 0-23 count (without / with leading zero) | Number 7, 07
m, |mm Minutes (without / with leading zero) Number 2, 02
s, |ss Seconds (without / with leading zero) Number 4, 04
S, |ss, sss |Milliseconds (without / with leading zeros) Number 357, 034, 002
w, |W Week in year / Week in month Numbeér 34, 3
a AM/PM designator Text (localized) |AM
z, |zzzz Time zone (short form / long form) Text (localized) |CET, Central European Time

RFC 822 timezone (timeshift to GMT)

Text

+0100

The|format pattern rules are analogous to the(fules given for the class java.text.SimpleDatgFormat as

spegified by the Java™ 2 Platform Standar@.Ed. 6. The overall semantics of FormatDate shall b,

to the semantics of the method SimpleDateFormat. format (Date date).

EXAMPLE 1

curregnt locale set to en-US, a patteri.like e.g. "hh 'o''clock' a,

output: "11 o'clock AM, Central European Time."

If ng custom format is given, the 1SO 8601 conform date output shall be formatted equivalent to
pattern "yyyy-MM-dd\T'HH:mm:ss'. 'SSSZ", where "T" is the time designator and "." isa s
the |following millisecond portion. This pattern is language independent; the currently set loca

inflyence the output.

EXAMPLE 2

Fo

— <timestamp>

otx:NumericTerm [1]

At a given date and time*of 2011-03-10 11:23:56 in the Central European Time zone (CET)
zzzz" would produce the followi

At a given date and time of 2011-03-10 11:23:56 in the Central European Time zone (CET),
stanfdard-farmat output will be produced: "2011-03-10T11:23:56.123+0100".

e according

and with the
ng formatted

the custom
eparator for
e does not

the following

This element represents a date given as timestamp which shall be interpreted as amount of milliseconds
elapsed since January 1, 1970 00:00:00 UTC. The corresponding date shall be formatted to a string
output according to the rules given above. Float values shall be truncated.

— <pattern>

otx:StringTerm [0..1]

This optional element represents the custom format pattern which shall be applied in order to produce a
custom date output string.

© 1SO 2012 — All rights reserved
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Throws:
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— otx:0utOfBoundsException
If the timestamp value is negative.

6.2.3.3 FormatDuration

The FormatDuration term shall return a given millisecond duration in a string representation. Formatting
shall be done in analogy to the FormatDate term, with the difference that the milliseconds passed to the term
are to be interpreted as duration, not as date.

Since somg
week day n

of the format specifiers given in Table 3 are meaningless with respect to durations (e.g. time, Z
me, era, etc.), only the specifiers defined in Table 4 should be used.

Table 4 — Duration format pattern specifiers

Speciffier(s) Meaning Example

y Years portion of duration 1r, 124

M, MJF Months portion of duration, 0-11 count (without / with leading zero) 2, 02

d, d+ Days portion of duration, 0-365 count (without / with leading zero) 3, 09

H, H*! Hours portion of duration, 0-23 count (without / with leading zero) 7, 07

m, mh Minutes portion of duration, 0-59 count (without / with dedding zero) 2, 02

s, s$ Seconds portion of duration, 0-59 count (without / with'leading zero) 4, 04

S, s8$, sss | Milliseconds of duration, 0-999 count (withouf with leading zeros) 357, 034, 002

EXAMPLE 1 For a given duration of 203443 milliseconds (this is 3 minutes, 23 seconds and 443 millisecond

pattern like
formatted ou

If no custor
pattern " 'EB
designator.

EXAMPLE 2

P.g. "'This took about' m 'minutes and' s 'seconds.'" would produce the follo
put: "This took about 3 minutes .and 23 seconds.”

n format is given, the ISO 8601 conform date output shall be formatted equivalent to the cusg
'yyyy-MM-dd'T'HH:mm:ss.\>'SSS", where "P" is the duration designator and "T"is the

For a given duration. of 203443 milliseconds (this is 3 minutes, 23 seconds and 443 milliseconds)

following sta

FormatDuration iS anotx:StringTerm. Its members have the following semantics:

— <duration>_‘‘otx:NumericTerm [1]

This element represents a duration in milliseconds which shall be transformed to a string whic
formatte@-according to the rules given above. Float values shall be truncated.

dard-format output will’be produced: "P0000-00-00T00:03:23.443".

one,

5), a
ving

tom
ime

the

— <pattern> : otx:StringTerm [0..1]

This optional element represents the custom format pattern which shall be applied in order to produce a
custom duration output string.

Throws:

— otx:0utOfBoundsException

If the d

12

uration value is negative.
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7 OTX DiagCom extension
7.1 Introduction

The purpose of the OTX DiagCom extension is to provide the necessary OTX elements for performing
diagnostic vehicle communication. Specifically, the following diagnostic use cases have been considered:

— Handling of ECU communication channels

— rExecuotionmof-adtagnosticservice

— | Setting of service request parameters and evaluation of service response parameters

— | Dealing with positive or various negative responses of a diagnostic service

— |Handling of communication channel protocol parameters

— | Performing variant identification of an ECU

— |Functionally addressed diagnostic services: more than one ECU willyrespond to a request

— |Repeated/cyclic execution of diagnostic services: a single segquest will result in multiple resgonses from
the same ECU

— | A potential combination of functional addressing andceyclic service execution: multiple ECUs|responding
multiple times to one request

— |Complex data structures within the requests and responses of diagnostic services: structures of
parameters, lists of parameters, lists containing structures of parameters

The| considerations below introduce the problem domain that is addressed by the design of the DiagCom
extgnsion. Although it is unlikely that(these features will all be supported by all runtime enviropments that
exegute OTX sequences, the OTX DiagCom extension has to provide the means to deal with thesg concepts,
as if aims to be a universally usable way for defining vehicle diagnostics.

NOTE 1  Itis an explicit design-goal of the DiagCom extension to be usable with any diagnostic communigation kernel.
As g design guideline, an ODX/MVCI [ISO 22901] [ISO 22900] based system has been considered — as PDX/MVCI is
solving the vehicle communication problem domain on a highly generic level, the design concepts that have Heen adopted
for the DiagCom extension should be usable abstractions for any system that is implementing a solution tp the vehicle
communication problem’ domain.

NOTE 2  ItiS an explicit design goal of the DiagCom extension to only provide a runtime interface for diagnostic vehicle
communication: The browsing of diagnostic data bases (e.g. the database parts of the ASAM MCD3 API) is|not a design
goall of the"DiagCom extension. For such use cases, a separate OTX extension specifically providing |data access
functionality should be created.

7.2 General considerations
7.2.1 Communication channels

The prerequisite for performing any diagnostic communication is a communication channel between the
diagnostic application and the electronic control unit(s) of a vehicle. In OTX this instance is called a
ComChannel, designating a logical connection between the test sequence and the intended communication
target. A ComChannel is not concerned with any details about the protocols, cabling, connectors or pinning
required for communication with the desired endpoint; rather, these aspects are to be handled by the
underlying vehicle communication layer. A ComChannel works on a symbolic level in that it is supposed to
address ECUs through their name and be aware about an ECUs diagnostic capability through the specific
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variant of an ECU that is present at runtime. As such, in OTX there is the concept of ECU variant identification
on a ComChannel, and the capability of creating channels to point to specific ECU variants or retrieve the
currently active ECU variant name of a ComChannel.

NOTE

It is an explicit design goal of the OTX DiagCom extension to be useable with any diagnostic communication

kernel. However, the concepts of ComChannels and ECU variants are based on the MVCI definitions for Logical Links
and ECU Variant Identification as they represent a generic, high-level approach to a widely applicable design problem.

7.2.2 Diagnostic services

Figure 4 gi
contains or
arbitrary nu
number of B
data type o

The reques
parameters
each. It is
DiagCom e
(please refe
the parame
can compris

es a high-level overview of a diagnostic service’s request and result data structure. The ser
e request. The request comprises one or more parameters. A diagnostic service can_havg

FCU responses. A response contains one or more parameters. A parameter can either.be a sin
a complex type containing lists or structures of parameters.

Service

Request

N

Result

Parameter [1..*]

Response (Positive/Negative, ECU-A)

)

Response~(Positive/Negative, ECU-B)

Figure 4 — Diagnostic service request - result structure

Parameter [1..*] ‘

Parameter [1..*] ‘

t illustrated in Figure 5 censists of a simple parameter, a struct parameter containing two infg
and a list parameter_containing two items which in turn contain three simple data type parame
also shown how_the different parameters can be accessed by terms and actions within
tension, using the’xstepByIndex> and <stepByName> method defined by the <path> elen
r to the remainder of this clause, as well as Part 2 of ISO 13209 for more information). The
ers are accessed by path as shown in the example request also applies to ECU responses, w
e compléx parameter structures as well.

To deal wit
a result qu

1

repeated service execution patterns (please refer to 7.2.3), a diag service features the conce
ue) Every time a request is sent to an ECU, a new result element is added to the queue w

vice
an

mber of results. In the example, one result is shown. A service result can contain anarbitrary

hple

Brior
ters
the
hent
way
hich

bt Of
hich

contains the ECUs response(s) to that request. The OTX DiagCom extension provides three methods of
interacting with the result queue:

a)
b) allresu

c)

the first result of the queue can be accessed by using the GetFirstResult term

Its currently in the queue can be retrieved as an OTX list by using the GetAllResults term

the GetAllResultsAndClear action retrieves all results in the queue and clears the queue

The lifecycle of the results in a diagnostic service's queue is delimited by service execution requests: a
diagnostic service's queue is cleared each time ExecuteDiagService Or StartRepetition is invoked on
that DiagService object.

14
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Service
‘l: Req uest <diag:path>
| T <stepByName xsi:type="StringlLiteral" value="RegParaml"/>
| Lo "ReqParam1” | 4 /diag:path>
|
| [ "RegParam_Struct" |
|
N "StructParaml” <diag:path>
! <stepByName xsi:type="StringLiteral" value="RegParam Struct"/>
} ******** "StructParam2" 4—__<3(:epByName xsi:type="StringlLiteral" value="StructParam2"/>
| 3 .
! [ "ReqParam_Array" | </diag:path>
|
| > “Parami” |
i TOT i Paramz
1 - "Param3” |
|
| W m <diag:path>
} " <stepByName xsi:type="StringLiteral" value=!ReqParfm Array"/>
} [1] > "Param2" &— <stepByIndex xsi:type="Int rLiteral" value="1"/>
! TN S ] <stepByName xsi:type="StringlLiteral'value="Param2|/>
i o P,a,r@m?,’ ,,,,,,,,, </diag:path>
,,,,,,,,,,,,,,, ‘
‘»  Result |
T |
‘——>
Figure 5 — Complex request structure with <stepByName> and <stepByIndex>
7.2.8 Diagnostic communication patterns
7.28.1 General
Besjdes diagnostic service requests and responses.being of arbitrary structural complexity, theg interaction
model between a diagnostic application and the ‘ECUs within a vehicle is also providing challenges to a
diagnostic application: One diagnostic service request sent to a vehicle can result in multiple ECU$ answering
that| request, or in multiple request and respehse frames in case of a diagnostic service being executed
repgatedly by the communication backend:-Further complications arise when an ECU's answef is sent in
muliiple parts. The conceivable permutations of physical and functional addressing, one-shot and repeated
exegution and single- and multi-part responses and the resulting result structures are illustrated below.
7.2.B.2 One-shot service,physical addressing, single-part response
Figyre 6 shows a communication flow between a tester and one ECU.
Tester ECU
: T Ty
Service = t
%‘J\\/ 2 " |
» Result_1 ks l
\—ﬁ Response_1 | [

Figure 6 — One-shot service, physical addressing, single-part response

The ECU receives a physically addressed service request which results in the ECU sending a single-part
response to the tester system. The request sent to the ECU leads to the creation of a corresponding result
object (Result_1). The ECU's response is contained within that result object (Response_1).

© 1SO 2012 — All rights reserved
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7.2.3.3

One-shot service, physical addressing, multi-part responses

Figure 7 shows a communication flow between a tester and one ECU.

Tester ECU
Service =3 \ t
oo |
» Result 1 g }Y"@@ l
—»{ Response_1 | ’/;iﬁjg/&
[ Response 2 | [

Figure 7 — One-shot service, physical addressing, multi-part respenses

The ECU receives a physically addressed service request which results in theZECU sending a multi{part
response tq the tester system. The request sent to the ECU leads to the creation of a corresponding rgsult

object (Repult_1). The ECU's responses are contained within that result object (Response 1

Response_P).

7.2.3.4  One-shot service, functional addressing, single-part résponse

Figure 8 shpws a communication flow between a diagnostic application and a set of ECUs.

Service

Result_1

Figure’8 — One-shot service, functional addressing, single-part response

- —»/ Response_1 |

Tester ECU 1| |ECU 2
Ix
T TX 1
C > t
w2
) >

-/ Response_2 |

and

The ECUs receive a functionally addressed service request which results in the ECUs sending a single{part

response tda the appliratinn The request sent io the EClIs leads to the creation of a rnrrr-\clnnnding rd

sult

object (Result_1). The ECU's response is contained within that result object (Response_1 and Response_2).
Please note that the OTX DiagCom term GetComChannelIdentifierFromResponse can be used to
identify the ECU (ComChannel) that a response is associated with.

16
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Figure 9 shows a communication flow between a diagnostic application and a set of ECUs.

The)

Resgponse_4).

7.2.B.6

Tester ECU 1] |ECU 2
Service Tx,
™ 1 t
o <
» PRosult 1 \\}499\}/ |
- ?:\,/?"}/ i pa“}
- Response_1 | et
PT\{\—"‘ = ‘)’&‘{‘L‘
—» Response_2 | ¢
?;,/?‘/' - ‘)a‘/\}/'/
—» Response_3 | - ¢t
Rr3
—» Response_4 |

Figure 9 — One-shot service, functional addressing, multj=part responses

Repeated service, physical addressing, single-part response

ECUs receive a functionally addressed service request which results in the ECUs sending
resgonse to the tester system. The request sent to the ECUs leads<to the creation of a correspo
objgct (Result_1). The ECU's responses are contained withinvthat result object (Response

Figure 10 shows a communication flow between a‘diagnostic application and one ECU.

Tester el
Service
eI t
T sz_}j_g\)::i::;;
\—ﬁ Response 1 ‘
T IXe
» Result_2 Rx}f-gg::::”
\—y‘ ReSpOnSe_l ‘ ‘,\_/_/,,,_,“

Figure 10 — Repeated service, physical addressing, single-part response

a multi-part
hding result
| 1 through

The ECU receives a repeated physically addressed service request which results in the ECU sending a
single-part response to the diagnostic application for each request. The requests sent to the ECU lead to the
creation of corresponding result objects (Result 1 and Result_2). The ECU's responses to the repeated
requests are contained within the result object corresponding to the execution cycle that provoked the
response (Result_1 for the first cycle, Result_2 for the second cycle, and so on).
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Repeated service, functional addressing, single-part response

Figure 11 shows a communication flow between a diagnostic application and a set of ECUs.

The ECUs
single-part
creation of
requests a
response (H

Tester ECU_1|[ECU 2
Service
x4
TX 1 t
R It 1 V)
—> Result_ @}59/ |
— Response_TL | @ij@‘i/
> Response_2 |
Txo
X 2
-
—> Result_2 R\l\/}j@%,
—> Response_1 | ¢ 3}{}}99,,
- Response_2 | v

Figure 11 — Repeated service, functional addressing, single-part response

receive a repeated functionally addressed service request Which results in the ECUs sending a
esponse to the diagnostic application for each request..The requests sent to the ECUs lead tqg the
corresponding result objects (Result_1 and Result 2): The ECU's responses to the repeated
e contained within the result object corresponding-to the execution cycle that provoked
esult_1 for the first cycle, Result_2 for the second\cycle, and so on).

the

7.2.3.8 Repeated service, physical addressing «xnulti-part responses
Figure 12 shows a communication flow between\a diagnostic application and one ECU.
Tester ECU
Service
X
O
—>» Result_1 i X/@Q\)‘(Q?ff“ t
B 2
—» Response_1 | ccu 9
— 3}7/}/’,
| Response_2 |
RS
L
= Result_2 NBa
- R\/\”L/EC (2
—> Response_1 | 7 cou
RIS
> Response_2 |

Figure 12 — Repeated service, physical addressing, multi-part responses

The ECU receives a repeated physically addressed service request which results in the ECU sending a multi-
part response to the diagnostic application for each request. The requests sent to the ECU lead to the creation
of corresponding result objects (Result_1 and Result_2). The ECU's responses to the repeated requests are

contained within the result object corresponding to the execution cycle that provoked the response (Result_1
for the first cycle, Result_2 for the second cycle, and so on).

18
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7.2.3.9 Repeated service, functional addressing, multi-part responses

Figure 13 shows a communication flow between a diagnostic application and a set of ECUs.

The
mul
cred
requ
resy

7.2.
Plea

diag
to t

DiaggCom runtime system, the basic rule is that an OTX result object always corresponds to one r

out

Tester ecu 1] [ECu 2
Service
Txa
T ™ 1
| Resuk N }
—» Response_1 | = \,EC 9};@{3‘/
>/ Response_2 | 3/87'(/:;99%}%9?\:\2‘/
_Response 3 | /‘/@Siﬂes?}éf%{e@s@
| Response_4 | B
X i
T >
» Result_2 ze@&é}%"?“‘} _
—L Response 1 | /’E&:reqsé}t?é‘}!/
> Response_2 | ’\"B&;ﬁe@sé,}fva‘,‘?/
_Response 3 | ’f’Eﬁ{;/€99,@,99ﬁ2
| Response_4 | &

Figure 13 — Repeated service, funictional addressing, multi-part responses

ECUs receive a repeated functionally addressed service request which results in the ECUJ
i-part response to the diagnostic application for each request. The requests sent to the ECUs
tion of corresponding result objects (Result_1 and Result_2). The ECU's responses to th
ests are contained within the result object corresponding to the execution cycle that pr|
onse (Result_1 for the first cyele, Result_2 for the second cycle, and so on).

B.10 Other patterns
1se note that the\©TX DiagCom extension does not explicitly support the feature of cyclicall
nostic servicess-i.e. services where one request to an ECU leads to the ECU cyclically sending

he tester,.syStem without corresponding requests. If such behaviour has to be mapped

by the tester system.

5 sending a
lead to the
e repeated
bvoked the

y executing
responses
by an OTX
Pquest sent

onses to a

Fig

re-14 jllustrates the theoretical case of a group of ECUs cyclically sending multi-part resy

diagnostic application. In OTX, the initial request send by the application will cause a corresponding result
object to be created, which subsumes any responses that were subsequently received. Please note that OTX
does not support any convenience functionality for the stopping of cyclic diagnostic services. An OTX author
that needs an ECU to stop it's sending of cyclic responses has to manually select and execute the appropriate
diagnostic service for telling the ECU to stop.
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7.2.4 Spe

As OTX do
DiagCom e
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S
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igure 14 — One-shot service, functional addressing, cyclical multi-part responses
Cial-purpose diagnhostic data types

es not support the explicit definition of structured data types, it needs to be mentioned how
Ktension treats ubiquitious diagnostic datatypes like DTCs or freeze frame data. Looking at a O

generally speaking it is nothing else than a structured data type;Wwith a set of structure parameters define

the SAE J1
any other §
service's

D79 standard [SAE J1979], others that are OEM \specific. As such, a DTC in OTX is treated
tructured parameter. when a parameter thatfepresents a DTC is retrieved from a diagng
'esponse, the DTC's fields can be-\accesed through wusing the DiagCom

GetParameterByPath on the DTC parameter, passing the name of the required sub-parameter in

<path> ele

For instanc
the OTX se

EXAMPLE

<action 3
<specif
<realig

<resy
<tern
<dj

<dj

<

</d
</teq
</reali

ment.

b, if in a diagnostic system, a DTC's/PID value is named "TroubleCode" to access that informa
uence would look as shown inithe OTX sample below.

Sample of OTX-file "DtcExample.otx"

d="al">

ication>Get trouble ‘code parameter from DTC</specification>

ation xsi:type="Assignment">

1t xsi:type="didg:ParameterVariable" name="TroubleCodeParameter"/>
xsi:type="didg.GétParameterByPath">

ag:parameterContainer xsi:type='"diag:ParameterValue" valueOf="dtc"/>
ag:path>

stepByName\ xsi:type="StringlLiteral" value="TroubleCode"/>
iag:path>

fm>

sation>

</action

the
TC,
1 by
like
stic

ferm

the

tion

<action id="a2">
<specification>Get trouble code quantity from parameter</specification>
<realisation xsi:type="Assignment">
<result xsi:type="IntegerVariable" name="TroubleCodeValue"/>
<term xsi:type="diag:GetParameterValueAsInteger'">
<diag:parameter xsi:type="diag:ParameterValue" valueOf="dtc"/>
</term>
</realisation>
</action>
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7.3 Datatypes

7.3.1 Overview
All datatypes introduced by the OTX DiagCom extension are derived from the OTX Core ComplexType wWhich

means they define complex data types as defined by Part 2 of ISO 13209. The elements described here are
handles to the corresponding objects of the underlying communication system.

7.3.2 Syntax

The Syntax or all O 1TX DlagLom exception type declarations Is snown in Figure 1o.

otx:Extensioninterface _ | «XSDcomplexType»
l«XSDcomplexType» ComChannel
otx:DataType
A | { «XSDcomplexType»
DiagService
|| «XSDcomplexType» j
otx:ComplexType
| | «XSDcomplexType» | «XSDcomplexType» «XSDcon|plexType»
Result Parameter Request
L] «XSDcomplexType» <} «XSDcomplexType» «XSDconjplexType»
ParameterContainer Message Response

«XSDcomplexType»
ResponseState

«XSDelement»
+ init: ResponseStatéliteral [0..1]

«XSDcomplexType» :]
otx:SimpleType
«XSDcompleXType»
ResultState

«XSDeleqrent»
+ init._ResultStateLiteral [0..1]

Figure 15'= Data model view: DiagCom data types

7.3.B Semantics

7.3.B.1 General

The|] OTX DiagComvdata types have no initialisation parts (with the exception of the enumefation types
ResponseState.and ResultState); therefore, these can not be declared constant.

7.3.B.2 ComChannel

AcC k 0 one specific
communication endpoint, e.g. an ECU module (physical addressing) or a set of ECU modules (functional
addressing).

NOTE In case of a MVCI/ODX based system a ComChannel handle points to a MCDDLogicalLink object.

7.3.3.3 DiagService

A DiagService is a handle to an object representing a diagnostic service, e.g. a service for reading error
codes. A DiagService handle can be used for performing a diagnostic service execution using the

ExecuteDiagService action (see 7.6.4.3.1).

NOTE In case of a MVCI/ODX based system a DiagService handle represents a MCDDiagComPrimitive object.
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7.3.3.4 Result

A Result is a handle to the result of a diagnostic service object. See Figure 4 for an explanation of
structure of Request, Result, Response and Parameter instances of a diagnostic service.

NOTE In case of a MVCI/ODX based system a Result handle represents a MCDResult object.

7.3.3.5 ParameterContainer

the

The ParameterContainer is an abstract data type which subsumes all data types that contain parameters,

i.e. Parameter and Message handles
7.3.3.6 Rarameter

A Parametier is a handle to a parameter object of a diagnostic service request or response. It can repre
a simple or|a complex type parameter, i.e. a Parameter handle might point to a simple Integer or Str
parameter, pr it might correspond to a parameter structure or a list of parameters, depending,on the definit

sent
ing
ons

of the undeérlying communication system. See Figure 4 for an explanation of the structure of Request,

Result, Rg¢sponse and Parameter instances of a diagnostic service.

NOTE Ih case of a MVCI/ODX based system a Parameter handle represents:a MCDParameter object (g
SpecializatiorLS MCDRequestParameter and MCDResponseParameter, respectively).

7.3.3.7 Nlessage
The Message element is an abstract data type that encapsulates actual ECU messages.

7.3.3.8 Response

A Responsr is a handle to a response object of a diagnestic service’s result. See Figure 4 for an explang
of the strucfure of Request, Result, Response and.Parameter instances of a diagnostic service.

NOTE Ih case of a MVCI/ODX based system a-Response handle represents a MCDResponse object.

7.3.3.9 Request

rits

tion

A Request]is a handle to a request of a diagnostic service. See Figure 4 for an explanation of the structute of

Request, Result, Response and Parameter instances of a diagnostic service.
NOTE Ih case of a MVCI/@DX based system a Request handle represents a MCDRequest object.
7.3.3.10 ResultState

ResultSt3te isiah enumeration type describing the state of a Result.

The list of allowed enumeration values is defined as follows:

— ALL FAILED: all ECUs in a functional group (listening to the same functional address) failed to answer,

in case of physical addressing: the one requested ECU failed to answer

— ALL_INVALID: all ECUs in a functional group (listening to the same functional address) returned an

invalid answer, in case of physical addressing: the one requested ECU returned an invalid response

— ALL NEGATIVE: all ECUs in a functional group (listening to the same functional address) returned a
negative response, in case of physical addressing: the one requested ECU returned a negative response

— ALL POSITIVE: all ECUs in a functional group (listening to the same functional address) returned a
positive response, in case of physical addressing: the one requested ECU returned a positive response
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— FAILED: some of the ECUs in a functional group (listening to the same functional address) failed to
answer

— INVALID: some of the ECUs in a functional group (listening to the same functional address) returned an
invalid response

— NEGATIVE: some of the ECUs in a functional group (listening to the same functional address) returned a
negative response

— POSITIVE: some of the ECUs in a functional group (listening to the same functional address) returned a
positive response

IMPORTANT — ResultState values may occur as operands of comparisons (cf. Part 2 of |ISO 13209,
relational operations). For this case, the following order relation shall apply:
AL FAILED < ALL INVALID < ALL NEGATIVE < ALL POSITIVE < FAILED < INVALI) < NEGA-

TIVE < POSITIVE.
IMPORTANT — When applying otx:ToString on a ResultState value, theresulting stripg shall be
the| name of the enumeration value, e.g. otx:ToString (POSITIVE)="POSITIVE". FJrthermore,
applying otx:ToInteger shall return the index of the value in the~ResultStates efumeration
(smfallest index is 0). The behaviour is undefined for other conversiontterms (cf. Part 2 of ISQ 13209).

ResultState is an otx:SimpleType. Its members have the following’semantics:

— |<init> : ResultStateliteral [0..1]

This optional element stands for the hard-coded initialisation value of the identifier at declaratign time.

— value : ResultStates={ALL FAILED|ALL INVALID|ALL NEGATIVE|ALL POSI[TIVE|
FAILED | INVALID | NEGATIVE | POSITIVE}® [1]

This attribute shall contain one of the values defined in the ResultStates enumeration.

IMPORTANT — If the ResultState declaration is not explicitly initialized (omitted <initx element),
the default value shall be ALL_FAILED:

7.3.8.11 ResponseState
ResponseState is an enumeration type describing the state of a Response.
Thellist of allowed enumeration values is defined as follows:

— |FAILED: thé ECU failed to answer
— |INVALID;) the ECUs returned an invalid response

— |NEGATIVE: the ECUs returned a negative response

— |posITIVE: the ECUs returned a positive response

IMPORTANT — ResponseState values may occur as operands of comparisons (cf. Part 2 of
ISO 13209, relational operations). For this case, the following order relation shall apply:
FAILED < INVALID < NEGATIVE < POSITIVE.

IMPORTANT — When applying otx:ToString Onh a ResponseState value, the resulting string shall
be the name of the enumeration value, e.g. otx:ToString (POSITIVE)="POSITIVE". Furthermore,
applying otx:ToInteger shall return the index of the value in the ResponseStates enumeration
(smallest index is 0). The behaviour is undefined for other conversion terms (cf. Part 2 of ISO 13209).
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ResponseState is an otx:SimpleType. Its members have the following semantics:

— <init> : ResponseStatelLiteral [0..1]

This optional element stands for the hard-coded initialisation value of the identifier at declaration time.

— value : ResponseStates={FAILED|INVALID|NEGATIVE|POSITIVE} [1]

This attribute shall contain one of the values defined in the ResponseStates enumeration.

IMPORTANT — If the ResponseState declaration is not explicitly initialized (omitted <init>
element), the-defatti-vratve-stalt-be FATEED:

7.4 Exceptions

7.4.1 Overview

All elements referenced in this clause are derived from the OTX Core Exception type as defined by Part|2 of
ISO 13209.|They represent the full set of exceptions added by the OTX DiagCom extension.

7.4.2 Syntax

The syntax jof all OTX DiagCom exception type declarations is shown indigure 16.

dtx:Extensioninterface «XSDcomplexType»
AmbiguousSemanticException

«XBDcomplexType»
otx:DataType

Z% «XSDcomplexType»

Unknow nTargetException

«XBDcomplexType»

ofx:ComplexType «XSDcomplexType»

LossOfComException

4 «XSDcomplexType»

«XBDcomplexType» < «X8DcomplexType» ] UnknownResponseException
otx:Exception DiagComException

«XSDcomplexType»
UnknownComChannelException

«XSDcomplexType»
InvalidStateException

«XSDcomplexType»
IncompleteParameterizationException

Figure 16 — Data model view: DiagCom exceptions

7.4.3 Semantics

7.4.3.1 General

Since all OTX DiagCom exception types are implicit exceptions without initialisation parts, they can not be
declared constant.
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7.4.3.2 DiagComException
The DiagComException is the super class for all exceptions in the DiagCom extension. A

DiagComException shall be used in case the more specific exception types described in the remainder of
this section do not apply to the problem at hand.

7.4.3.3 AmbiguousSemanticException

The AmbiguousSemanticException is thrown if there is more than one object with the same semantic
attribute matching a DiagCom activity. This exception can be thrown by the following actions/terms:

— |CreateDiagServiceBySemantic
— |GetParameterBySemantic

— |SetParameterValueBySemantic

7.4.8.4 UnknownTargetException

Thel UnknownTargetException is thrown if a DiagCom action or term references an ohject in the
undprlying communication system that is not available or not defined.

7.4B.5 LossOfComException

Thel|LossOfComException is thrown if there is a communication breakdown during a service execution, e.g.
in case the cable to the vehicle gets unplugged.

7.4.8.6 UnknownResponseException

Thig exception is thrown in case execution of @ diagnostic service returned a response that was not mapped
by the ExecuteDiagService action (see7.6.4.3.1).

7.4.8.7 UnknownComChannelException

Thig exception is thrown in case '@ Response handle can not be linked to a communication chpnnel when
using the GetComChannelNameFromResponse term (see 7.7.2.3.4).

7.4.8.8 InvalidStateException
Thig exception is-thrown in case the StartRepeatedExecution action used on a DiagService that is
alrepdy executing.repeatedly, in case the StopRepeatedExecution action used on a DiagSeryice thatis
not fcurrently‘executing repeatedly or in case the SetRepetitionTime action is used on a DiagService

thatlis currently executing repeatedly.

7.4.8.9) IncompleteParameterizationException

This exception is thrown in case a DiagService was executed where not all request parameters have been
set that didn't have a default value.
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7.5 Variable access
7.5.1 Overview
As specified in Part 2 of ISO 13209, OTX extensions shall define a variable access type for each datatype

they define (exception types inclusively). All variable access types are derived from the OTX Core Variable
extension interface. The following specifies all variable access types defined for the DiagCom extension.

7.5.2 Syntax

F| ure 17 shews tha cvmtay, Af tha NianC s Avinncian'c vnriahn An~nce hvannce
g ows-the-syntax-of-the-DiagCem-extensions-variable-aceess-types:

otx:Extensioninterface «XSDcomplexType»

«XSDcomplexType» ComChannelVariable
otx:Variable «XSDcomplexType»
DiagServiceVariable

«X$Dattribute» <l «XSDcomplexType»

+ hame: otx:OtxLink Resultvariable

«XSDcomplexType»
«X$Delement» Res(ltStateVariable
+ path: otx:Path [0..1] «XSDcomplexType»
ResponseVariable

«XSDcomplexType»
ResponseStateVariable

«XSDcomplexType»
RequestVariable

«XSDcomplexType» «XSDcomplexTyp&y
otx:ExceptionVariable ParameterVariable

Figure 17 — Data model view: Diag€om variable access types
7.5.3 Senjantics

The general semantics for all variable access types shall apply. Please refer to Part 2 of ISO 13209 for detgils.
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7.6.1 Overview

1ISO 13209-3:2012(E)

All of the elements shown in Figure 18 extend the otx:ActionRealisation extension interface as defined
by Part 2 of ISO 13209.

7.6.

7.6.

All actions described in this clause effect changes on a ComChannel handle.

7.6.2.2

Communication channel functionality

«XSDcomplexType»
IdentifyAndSelectVariant

otx:Node

«XSDcomplexType»
otx:Action

«XSDcomplexType»
CloseComChannel

Communication parameter handling

realisation | *

«XSDcomplexType»
SetComParameter

otx:Extensioninterface

«XSDcomplexType»
otx:ActionRealisation

«XSDattribute»
+ validFor: otx:OtxLink[0..1]

«XSDcomplexType»
SetComplexComParam

pter

Diagnostic service setup and execution

«XSDcomplexT ype»
ExecuteHexDiagService

«XSDcamplexType»
StartRepeatedExecution

«XSDcomplexType»
diag:ExecuteDiagServ

«XSDcomplexType»
StopRepeatedExecution

«XSDcomplexType»
SetRepetitionTime

«XSDcomplexType»
GetAllResultsAndClear

«XSDcomplexType»
SetParameterValue

«XSDcomplexType»
SetPdu

«XSDcomplexType»
SetParameterValueBySen|

antic

Figure 18 — Data model view: DiagCom actions overview

P ComChannel related actions

R.1 Description

Syntax

Figure 19 shows the syntax of all ComChannel related ActionRealisation types of the DiagCom
extension.
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7.6.2.3

otx:ActionRealisation otx:ActionRealisation

«XSDcomplexType»
IdentifyAndSelectVariant

«XSDcomplexType»
CloseComChannel

«XSDelement»
+ comChannel: ComChannelValue

«XSDelement»
+ comChannel: ComChannelValue

Figure 19 — Data model view: ComChannel related actions

Semantics

7.6.23.1

The Ident]
ECU varian
identified, th

This stands
OTX runtim
component
assumption

specifig

The ve
on acqg

The rqg
commuy
compo

After a
associg
effectiv

The Ident
operation o
to the one
7.7.2.3.3) W
variant ider
with that ch

NOTE I
by the ISO Q

IdentifyAndSelectVariant

i fyAndSelectVariant action shall be used to tell the communication backend to ‘identify
t that is present at runtime at a specific communication channel. In case an ECU variant can
e communication channel is switched to point to that specific variant.

rd can not make assumptions about whether the vehicle communication component used by
e supports the concept of ECU variant identification or about the behaviour of the communica
in case it does. The relevant parts of the DiagCom extension atejybased on the folloy

5.

A commmunication channel to an ECU is associated with a data set deseribing diagnostic behaviour

variant of that ECU.

hicle communication component is able to explicitly perform an ECU variant identification operg
mmunication channel to an ECU.

quired logic and data for performing the cvariant identification is intrinsic to the veli
nication component, i.e. there is no additional,external information required for the communicd
nent to perform the ECU variant identification.

n ECU variant has been identified,~the vehicle communication component is able to expli
ite the communication channel te~that ECU with the specific data set for that ECU var
ely switching the communication channel from the old variant data set to a new one.

ifyAndSelectVariant action tells the runtime system to perform the variant identifica
N the provided communication channel and then switch the data set associated with that cha
fitting the newly identified variant (if any). Please refer also to the GetComChannel term

hich tells the runtime system to create a new communication channel, immediately perform

hnnel to theone fitting the newly identified variant (if any).

N case an-ODX/MVCI system is used, the exact semantics of variant identification and selection are sped
DX and MVCI standards.

the
be

an
tion
ving

of a

tion

icle
tion

citly
ant,

tion
nnel
see
the

tification operation on the new communication channel and then switch the data set associgted

ified

The members of the IdentifyAndSelectVariant action the following semantics:

<comChannel> :

ComChannelValue [1]

This element comprises the communication channel which shall be used for identifying the actual variant
of the ECU the communication channel is connected to.

Throws:

LossOfComException

If communication to the ECU was interrupted during the variant identification process.
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7.6.2.3.2 CloseComChannel

The action CloseComChannel tells the OTX runtime system that the communication channel to an ECU can
be closed and associated resources can be freed. Please note that the use of the CloseComChannel action
by an OTX sequence only indicates that the channel is not needed any more — it is up to the implementation
of a specific runtime system whether it actually frees all resources and closes the channel at this point. If a
diagnostic sequence uses a ComChannel handle after it's been freed by a CloseComChannel action, the
runtime system shall throw an otx: InvalidReferenceException.

The members of the CloseComChannel action have the following semantics:

— |<comChannel>: ComChannelVariable [1]

This element comprises communication channel which shall be closed.

7.6.8 ComParameter related actions

7.6.8.1  Description

All actions described in this clause change communication parameter settings of a ComChannel handle. For
example, CAN timeouts or baudrate settings usually are modelled asrcommunication parameters.

7.6.B.2 Syntax

Figure 20 shows the syntax of all parameter handling related ActionRealisation types of the DiagCom
extgnsion.

otx:ActionRealisation otx:ActionRealisation
«XSDcomplexType» «XSDcomplexType»
SetComParameter SetComplexComParameter
«XSDelement» «XSDelement»
+ comChannel: ComChannelValue + comChannel: ComChannelValue
+ name: otx:StringTerm + parameter. ParameterTerm
+ value: otx:Term

Figure-20.— Data model view: Communication parameter handling

7.6.B.3 Semantics

7.6.8.3.1 SetComParameter

Thel setComParameter action shall be used to change the value of a communication parameter psed by the
conmunication backend. For example, bus timeouts or baud rates can be set using the SetComParameter
node.

NOTE In case an ODX/MVCI system is used for vehicle communication, the communication parameter names and
data types that can be set are defined by the D-PDU API/ODX communication parameter specification.

The members of the SetComParameter action have the following semantics:

— <comChannel> : ComChannelValue [1]

This element comprises the communication channel where the communication parameter shall be
modified.
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— <name> : otx:StringTerm [1]

This element specifies the name of the communication parameter which shall be changed.

— <value> : otx:Term [1]

This element specifies the new communication parameter value that shall be set.

Throws:

— UnknownTargetException
If no communication parameter with the specified name exists.

— otx:TypeMismatchException
If the specified quantity type does not match the data type of the communication parameter to b& set.

7.6.3.3.2 [SetComplexComParameter

The SetCdmplexComParameter action is an enhanced variant of SetComParametefr. The differgnce
between thgse actions is that in this case complex data types can be used.

NOTE Ror instance, in an ODX/MVCI based system, complex communication parameter data types are usgd to
define response ID lists for the functional addressing use case.

The membgrs of the SetComplexComParameter action have the following semantics:

— <comChannel> : ComChannelValue [1]
This e|lement comprises the communication channel whefé the communication parameter shall be
modifigd.

— <parapeter> : ParameterTerm [1]

This element comprises the parameter structure which shall be set.

Throws:

— otx:TypeMismatchException
If the specified <parameter> eleméent does not match the communication parameter to be set.
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7.6.4 DiagService related actions

7.6.4.1  Description

Actions described in this clause are used for setting up and performing actual ECU communication.

7.6.4.2  Syntax

Figure 21 shows the syntax of all ActionRealisation types of the DiagCom extension which relate to
diagnostic service configuration and execution.

otx:ActionRealisation requestParameters «XSDcomplexType» requestParam | ySDEmplexType»
«XSDcomplexType» o1 RequestParameters 1.\ \RequestParameter
ExecuteDiagService h
«XSDelgment»
«XPDattribute» + valug: otx:Term
+ lexecuteAsync: xsd:boolean [0..1] «XSDcomplexType» + path:| otx:Path
+ |suppressPositiveResponse: xsd:boolean [0..1] responseParameters| ResponseParameters
' ' - responseParam
«XBDelement» 0. «XSDcgmplexType»
: . ) " | «XSDelement» +| RespongeParameter
+ |diagService: DiagServiceTerm + name: otx:StingTerm 0..

+ |result: ResultVariable [0..1]

+ |resultState: ResultStateVariable [0..1] «XSDeldment»

+ targef: otx:Variable
+ path:| otx:Path

otx:ActionRealisation

«XSDcomplexType»
ExecuteHexDiagService

«XPpDelement»

+ |comChannel: ComChannelTerm

+ |hexRequest: otx:ByteFieldTerm

+ |hexResponse: otx:ByteFieldVariable [0..1]

otx:ActionRealisation otx:ActionRealisation otx:AgtionRealisation
«XSDcomplexType» «XSDcomplexType» «XSDcomplexType»
StartRepeatedExecution StopRepeatedExecution SetRepetitionTifne
«XpDelement» «XSDelement» «XSDelement»
+ |diagService: DiagServiceValue + diagService: DiagServiceValue + diagService: DiagServiceValue
+ repetitionTime: otx:NumericTerm

otx:ActionRealisation otx:ActionRealisation
«XSDcomplexType» «XSDcomplexType»
SetParameterValue SetParameterValueBySemantic
«XBDelement» «XSDelement»
+ |parameters ParameterTerm + parameterContainer: ParameterContainerTerm
+ |valdenotx:Term + semantic: otx:StringTerm

+ value: otx:Term

otx:ActionRealisation otx:ActionRealisation
«XSDcomplexType» «XSDcomplexType»
GetAllResultsAndClear SetPdu
«XSDelement» «XSDelement»
+ diagService: DiagServiceValue + request: RequestTerm
+ resultList: otx:ListVariable + pdu: otx:ByteFieldTerm

Figure 21 — Data model view: DiagService related actions
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7.6.4.3 Semantics
7.6.4.3.1 ExecuteDiagService

The ExecuteDiagService action shall be used for performing diagnostic vehicle communication. An
ExecuteDiagService node in an OTX sequence indicates to the runtime system that at this point, a service
request shall be transmitted to one or more ECUs, and that any associated responses might have to be
provided to the OTX sequence. To be able to do this, the ExecuteDiagService action requires two sets of
information:

a) TheDiagServicetouse

b) The definition for mapping OTX values to the service’s request parameters as well as the values off the
servicels response parameters back to OTX variables.

The writingfreading of values to/from service parameters can be done in two ways, depending on whether a
service’s pgrameter structure is known at OTX authoring time or will have to be dynamically;evaluated at|run
time.

— Inline [mapping: In case a service’s parameter structure is static (knowm at authoring time),|the
ExecufeDiagService action can be used to define request and response ‘parameter mappings inline
through its <RequestParameters> and <ResponseParameters> members. A detailed explangtion
will be given in the remainder of this clause. Please note that the inling mapping approach is only meant
to be ysed in cases where there is one response from one ECU %0 a diagnostic service. In case nmore
than one ECU respond to a service request and/or ECUs respondumore than once, the inline mappingd will
only relate to the first response within the first result.

— Dynanjic response: In case a service’'s parameter structure is dynamic at runtime (not known at
authoripg time), it is possible to use terms defined .by,;the DiagCom extension to evaluate request [and
responke parameter structures by explicit OTX statements. This way, it is possible to e.g. loop through a
service| response that contains a list of structures. An example for a diagnostic service where|the
responge parameter structure varies in such alway at runtime is the read DTC service as defined byl the
UDS pfotocol [ISO 14229]. As it returns thesndmber of DTCs that are present within the ECU at the {ime
of the gervice execution, it can not be known at authoring time exactly how many or which DTCs will be
contained in the service's response atyun time.

Manual evgluation of results is also needed in case a diagnostic service produces a complex result structure.
This can hgppen in two cases, the-first one being a diagnostic service where one service execution resulfs in
multiple, cyclic responses from-an ECU. In this case, the diagnostic service will have multiple regults
associated with it — one for each of the ECUs responses along the timeline. The individual results have t¢ be
accessed dnd evaluated_through the terms defined in 7.6.4.4. The second case is when one diagngstic
request resplts in multiple responses from different ECUs, i.e. when using functional addressing. In this cgase,
i i b for
each ECU [that responhded to the functional request. The individual responses have to be accessed [and
i —it
is pOSSIb|e to |mag|ne a repeatedly sent dlagnost|c service which uses functional addressmg produting

The following rules apply for inline mapping of parameters in the ExecuteDiagService element:

— Allowed OTX data types for parameter mapping: RequestParameter and ResponseParameter
mappings are only allowed to reference OTX simple types, OTX ByteField, List and Map types as
well as OTX Quantity types.

— Response mapping and exception behaviour of ExecuteDiagService: Generally, the
ExecuteDiagService action can contain multiple sequences of response parameters - one for each
response that is of interest to the OTX sequence. If at runtime an ECU response is encountered that is
not represented by a <responseParameters> element in the ExecuteDiagService node, this shall
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result in an UnknownResponseException. To be able to determine the nature of the problem, in this
case it is possible to retrieve the DiagService object that was executed from the
UnknownResponseException using the term GetDiagServiceFromException (see 7.7.3.3.7),
and then to analyse it's response structure by looking at the PDU of the response (see term GetPdu in
7.7.4.3.4) or by the usual traversal methods using the appropriate DiagCom terms.

Defining which service responses are of interest to the diagnostic sequence: as has been elaborated in
the previous paragraph, an ExecuteDiagService node can freely define which of the responses of a
service it is interested in by providing a <responseParameters> element with the appropriate response
name. Please note that a <responseParameters> element is allowed to be empty, it is not required

that-ary-mappings-of-acthalresponseparametersare-defired—Thisallows—ea-diagnoste—seat
fine-grained control over the behaviour of the ExecuteDiagService action: whether
ExecuteDiagService action is supposed to throw an exception in case an unexpecte
response is encountered is simply a matter of providing a potenitally empty responsg paramet
for the response in question. For example if a diagnostic sequence author is only-interested i
response and considers the occurence of a negative response to be an error, thé-should on
mapping for the positive response's name. If the occurence of the negative respense is not co
error and shall not cause an UnknownResponseException, he can simply provide a map
negative response as well, which can be empty if he doesn't care about the acutal response

The princple applies for any combination of responses (positive, negative, global negative, et
by providing an appropriate <responseParameters> element,the author can control
occurence of the response shall be treated as an UnknownResponseException (N0 map
(mapping present).

E In case the OTX DiagCom extension functionality is_used with an ODX/MVCI system, the
sponseParameters> element is the SHORT-NAME of the response (positive, local negative, global ne
bsponding ODX data. In case of the DiagCom extension being used with a different communications back
oncept of multiple responses for a service/no names for-responses, a similar internal naming convent
to map OTX response parameters to positive or negative responses.

ExecuteDiagService action can alsgybe configured to tell the communication backe

munication backend and by the specifi¢ diagnostic service that is to be executed. This shall h

members of ExecuteDifagService action have the following semantics:

executeAsync xsd:boolean={false|true} [0..1]

This option tells the communication backend to make this diagnostic service execution non-bl
means that if/fexecuteAsync is set to true, the OTX execution flow will immediately moy
next Action, without waiting for the result of the ExecuteDiagService action. As a conseq

ence author
or not the
d/unwanted
er mapping
h a positive
y provide a
nsidered an
ping for the
barameters.
C.) — simply
vhether the
bing) or not

hame of the
pative) in the
end that has
ion could be

hd that the

essed ECU shall suppress the sending_of a positive response, in case that concept is supported by the

hppen if the

e of the attribute suppressPosjitiveResponse is set to true. If the attribute is ommitted from
ExecuteDiagService, the default value shall be false.

bcking. This
e on to the
uence, any

responseparameter mappings defined by this ExecuteDiagService action are ignofed: as the
diagnostic service execution has not necessarily finished with the execution of the
ExecuteDiagService node, the OTX variables that are statically mapped to contain the service's

© 1SO 2012 — All rights reserved

responses cannotcontaim e vatueat-thispomt—Theuseof theexecuteasynccapatitity-atways requires
the OTX sequence to perform dynamic response interpretation. An OTX sequence can make use of the
DiagServiceEventSource term (refer to 7.7.9.3.1) to be notified when a new result for an
asynchronously executed diagnostic service has arrived.

suppressPositiveResponse xsd:boolean={false|true} [0..1]

This option tells the ECU(s) addressed by the diagnostic service to suppress sending of a positive
response. This feature has to be supported by the underlying communication system, diagnostic protocol
and specific diagnostic service (compare t0 suppressPosRspMsgIndicationBit of the UDS protocol
[ISO 14229)).
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<diagService> : DiagServiceTerm [1]

The element specifies the service which shall be executed. Syntax and semantics of expression
DiagServiceTerm are specified in 7.7.3.

<requestParameters> : RequestParameters [0..1]

In this part OTX values are mapped to service request parameters.

<resppnseParameters> : ResponseParameters [0..%*]

In this part)service response parameters are assigned to OTX variables.

<requestParam> : RequestParameter [1..%*]

This element shall be used to assign one specific OTX value to one specific request parameter of the
diggnostic service.

—| <value> : otx:Term [1]

This element specifies the value which shall be assigned to a service’s request parameter. At
runtime, the value is yieled by evaluation of the term given by the <value> méember element. It
is only allowed to map from OTX simple data types, OTX bytefields, lists and’maps as wel as
OTX quantities as defined in the OTX Quantities extension. The specific data type to be usgd in
a mapping depends on the type expected by the diagnostic service’s request parameter.

—| <path> : otx:Path [1]

This element is described in the OTX Core language specifigation. Here it shall be used to logate
the request parameter to which the value shall be assigned to:

The usage of the following elements depends on the*elements necessary stepping through| the
parameter hierarchy. If more steps like <stepByIndéex> / <stepByName> are necessary these
elements get combined.

— <stepByIndex> : otx:NumericTerm [1]

The element shall be used locateva parameter inside a list of request parameters. |For
example, in case a diagnostic service request contains a list of three parameter structures,
the <stepByIndex> elemgni-can be set to 0 to indicate a mapping to the first of these
three list entries. Float values shall be truncated.

— <stepByName> :~otx:StringTerm [1]

The element shall)be used to locate a named parameter of a request. For example, in dase
a diagnostic-_service request contains three parameters "RequestParameterA",
"RequestParameterB" and "RequestParameterC", the <stepByName> element|can
be set/to"'RequestParameterB" to indicate a mapping to the second of these reqpest
parameters.

<name> : otx:StringTerm [1]

This element shall contain the name of the response that shall be used for this mapping definition.

NOTE In case an ODX/MVCI based communication backend is used, this element shall contain the SHORT-
NAME of the RESPONSE element that shall be mapped. In case a non-ODX based system is used, this element
should contain an equivalent response identifier to denote a positive, negative etc. response.

<responseParam> : ResponseParameter [0..%*]

This element shall be used to assign one specific response parameter value of a diagnostic service
to a specific OTX variable.
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<target> : otx:Variable [1]

This element specifies the OTX variable the response value shall be assigned to. It is only
allowed to assign to OTX simple data types, OTX bytefields, lists and maps and OTX quantities.

<path> : otx:Path [1]

This element is described in the OTX core language definition. Here it shall be used to define
which response parameter shall be mapped to an OTX variable.

The member elements <stepByIndex> and

explained above.

<result> otx:ResultVariable [0..1]

After execution of the diagnostic service, the first result shall be assigned to the\variable g
optional element.

In order to get further results (e.g. in case of cyclic execution), the GetAllResults term s
(cf. 7.7.5.3.4).

<resultState> otx:ResultStateVariable [0..1]

After execution of the diagnostic service, the state of its firstiresult (i.e. whether the ECU(Ss) g
all, correctly, positively or negatively) shall be assigned_to<the variable given by this option
Allowed result state values are specified by the ResultState data type as defined in 7.3.3.1

term shall be used (cf. 7.7.5.3.8).

Throws:

IncompleteParameterizationException
One or more request parameters of\the diag service have not been set and don't have a defau

LossOfComException
If communication to the ECUwas interrupted during diagnostic service execution.

UnknownTargetException
If no request or responhse’ parameter with the specified name in any of the parameter mappings

UnknownResponseException
If execution_<of)y"the diagnostic service
<responsegParameters> element.

returned a response that was not mappe

otx:0utOfBoundsException
If a,conversion can not be made because the value of an OTX variable exceeds the limits g
data.type of a parameter of the vehicle communication component.

<stepByName> are not further specified here

> mapping

ven by this

all be used

nswered at
al element.
.

In order to get the result state of further results (e:g."in case of cyclic execution), the GetResultState

It value.

exist.

d by any

f the target

otx:TypeMlismatchkxception

If an invalid OTX data type is mapped to a request parameter or a response parameter is mapped to an
invalid OTX data type. For instance it is thrown if a String variable gets mapped onto a request

parameter that is of type Integer.

Associated checker rules:

DiagCom_Chk001 — No Path in ExecuteDiagService response parameter arguments

An example for the ExecuteDiagService action is given in 7.6.4.4.

© 1SO 2012 — All rights reserved
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7.6.4.3.2 ExecuteHexDiagService

The ExecuteHexDiagSevice action allows the sending of diagnostic services by directly entering the
request byte stream, bypassing the symbolic level that is utilized by the normal ExecuteDiagService action.
By using this action, ECUs can be directly addressed with hex requests defined by the OTX sequence author.
Possible use cases for this functionality are errors in the diagnostic database which have to be bypassed to
achieve a temporary workaround. The response to an ExecuteHexDiagService is provided as a
ByteField containing the raw, uninterpreted ECU response message. Please note that the
ExecuteHexDiagSevice action is only meant to be used in cases where there is one response from one
ECU to a diagnostic service. In case more than one ECU respond to a service request and/or ECUs respond

more than qnce the <hexResponse> assignment will only contain the first Response of the first Result,

A PDU as Understood by the DiagCom extension comprises the complete payload of a message including the
service identifier and any other request parameters. It does not include header or checksum. bytes from
underlying protocol layers.

The membars of the ExecuteHexDiagService action have the following semantics:

— <comChannel> : ComChannelTerm [1]
This eJement shall comprise the handle of the communication channelNwhich shall be used| for
commynication with the ECU.

— <hexRequest> : otx:ByteFieldTerm [1]
This elément shall contain the service request as a set of raw bytes.

— <hexResponse> : otx:ByteFieldVariable [0..1]
This element specifies the OTX ByteField variable tg:which the raw response bytes of the service ghall
be assigned.

Throws:

— LossOfComException

If communication to the ECU was interrupted during diagnostic service execution.

7.6.4.3.3 [StartRepeatedExecution

This action
The repeti
GetRepet]
the Diags
or Getall
will cause
execution, {

causes a DiagService to be executed repeatedly by the underlying communication back
lion time shall Che set through the SetRepetitionTime action and queried by
tionTime term,) The StartRepeatedExecution action will return immediately, the result
rvice created by the repeeated service execution can be queried through the GetFirstRes
esultsderms or the GetAllResultsAndClear action. Each new result (each execution cy
h DiagServiceEvent to be raised by the DiagService object. To stop a repeated ser
he StopRepeatedExecution action is to be used.

end.
the
s of

ult

cle)
vice

The members of the StartRepeatedExecution action have the following semantics:

<diagService> :

DiagServiceValue [1]

The element specifies the service which shall be executed repeatedly.

Throws:

InvalidStateException

The diag service is already being executed repeatedly.

One or

36

IncompleteParameterizationException

more request parameters of the diag service have not been set and don't have a default value.
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7.6.4.3.4 StopRepeatedExecution

This action causes the repeated execution of a DiagService to be stopped. The results of the
DiagService created by the repeated service execution can be queried through the GetFirstResult / or
GetAllResults terms or the GetAl1lResultsAndClear action. To start a repeated service execution, the
StartRepeatedExecution action is to be used.

The members of the StopRepeatedExecution action have the following semantics:

— <diagService> : DiagServiceValue [1]

The element specifies the service which shall not be executed repeatedly any more.

Throws:

— |InvalidStateException
The diag service is currently not being executed repeatedly.

7.6.4.35 SetRepetitionTime

Thig action sets the repetition cycle time of a diagnostic service. The repetition time is always |provided in
millisecond (ms) granularity. It is not allowed to set the repetition timef* a service while it is being executed
repgatedly. To start or stop a repeated service executiogn, the StartRepeatedExegution and
StopRepeatedExecution actions are to be used ().

Thelmembers of the SetRepetitionTime action have the.following semantics:

— |<diagService> : DiagServiceValue [1]

The element specifies the service where the repetition time should be set.

— |<repetitionTime> : otx:NumericTerm [1]

This element specifies the repetition.¢ycle time in milliseconds (ms). Float values shall be tryncated.

Throws:

— |InvalidStateException
The diag service is currently being executed repeatedly.

— |otx:0utOfBoundsException
The repetition timeyvalue is negative.

7.6.4.3.6 GetAllResultsAndClear

Thig actien retrieves all available result entries from a diagnostic service and then clears thg diagnostic
confmunication system’s result buffer. The results are provided as a list of Result elements. In comparison to
the [ term GetAllResults defined in 7.7.5.3.4, GetAllResultsAndClear iS modelled as an
ActionRealisation because it changes the DiagService object it is invoked on by clearing its result
buffer.

This action is designed based on the assumption that a diagnostic communication component as used by an
OTX runtime has the capability to buffer results it receives from ECUs. Especially for dealing with system
behaviour as illustrated in Figure 6 (one ECU returning multiple results for one diagnostic request) a
communication system requires a buffering concept for ECU results. The following assumptions are made in
the context of the DiagCom extension regarding the result buffer:

— The result buffer is owned and managed by the vehicle communication component and is outside the
scope of an OTX runtime.
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The membgrs of the GetAl1lResultsAndClear action have the following semantics:

Every DiagService object has an associated result buffer which contains any results that were received
as a reaction to an ExecuteDiagService action.

This result buffer is of finite size, i.e. a loop buffer that will wrap around after a number of results have
been received by the vehicle communication component.

The DiagCom term GetFirstResult (see 7.7.5.3.3) only fetches the first (in time) result out of the
communication component's result buffer, but does not modify that buffer.

The DiagCom term GetAllResults (see 7.7.5.3.4) fetches all results present at the time of the call out

fth + +1 £ L lo. L | TN | + PR oot Lo £L b ol Lot £ 1 +la. -\t H
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returngd to OTX will be in ascending order from first (oldest) to last (most recent) result.

The DiagCom action GetAl1lResultsAndClear (See 7.6.4.3.6) fetches all results present.at the time of
the call out of the communication component's result buffer and tells the communication_component to
clear the buffer afterwards. The list of results that is returned to OTX will be in ascendifqg-order from|first
(oldest) to last (most recent) result.

<diagfervice> :

This element specifies the diagnostic service to retrieve results from,/ Syntax and semantics of expresgion
DiagServiceVariable are specified in 7.5.

DiagServiceValue [1]

<resulltList> :

This el

otx:ListVariable [1]

bment specifies the List to which the list of Result items shall be assigned.

7.6.4.3.7

This action
simple type

The membsd

SetParameterValue

sets a specific value to a Parameter-element. The value to be set is to be provided as an (
an OTX lists or maps or an OTX Quantity as defined in 17.

rs of the SetParameterValue action have the following semantics:

DTX

<parameter> : ParameterTerm [1]

This elpment specifies the parameter which will be set. Syntax and semantics of the ParameterTerm
type arg specified in 7¢7/.6.3.9.

<value> : otx3Term [1]

This elementspecifies the value that shall be set to the Parameter. Allowed input types are OTX simple
types, DFXbytefields, lists and maps and OTX quantities.

Throws:

38

otx:0utOfBoundsException
If the conversion can not be made because the value of an OTX variable exceeds the limits of the target
data type of a parameter of the vehicle communication component.

otx:TypeMismatchException

If the data type of the OTX value to be set does not match the parameter vehicle communication
component. For instance it is thrown if a String variable gets mapped onto a parameter that is of type
Integer
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7.6.4.3.8 SetParameterValueBySemantic

This action sets a value to a <parameter> element with a specific semantic. This action is used in case the
backend communication system provides the means to associate semantic metadata with parameters of
diagnostic services. The value to be set is to be provided as an OTX simple type, an OTX bytefield, list or map
or an OTX Quantity as defined in 17.

NOTE 1  The ability to assign a semantic value to a diagnostic service or service parameter allows applications working
with diagnostic data to access functionality in a manner more abstract than directly pointing to specific names of
services/parameters. For example, the diagnostic service to be used for DTC reading could be required to carry the
semantic value "DEFAULT-FAULTREAD" company wide or even industry wide, no matter what the actual name of the
serv[Ce 1N a Spechic data Set 1s. Through the USe of semantic atribuies, certain elements of a diagnosic pata set can
becgme universally identifiable, even though the names of these elements have to conform to user-specifid conventions
and ftherefore differ between or even within companies.

NOTE 2  When using an ODX/MVCI based system it is mandatory to assign specific semantic-attribute yalues to the
pargmeters used by diagnostic services for implementing DDLID (Dynamically Defined Locahldentifier) fungtionality, like
the DDLID-POS semantic attribute that's used for indicating the parameter that defines’ the position of p value in a
dyndmically created response.

The|members of the SetParameterValueBySemantic action have the following semantics:

— |<parameterContainer> : ParameterContainerTerm [1]
The object that contains the parameter that shall be changed. Syntax and semantics of| expression
ParameterContainerTerm are specified in 7.7.6.3.9.
— |<semantic> : otx:StringTerm [1]

This element specifies the semantic of the parameter that shall be modified.

— |<value> : otx:Term [1]

This element specifies the value that shall'be set to the Parameter. Allowed input types are PTX simple
types, OTX bytefields, lists and maps‘and OTX quantities.

Throws:

— |AmbiguousSemanticException
If there are none or more than one parameters present in the ParameterContainerTefm with the
semantic value specified by the <semantic> element.

— |otx:0utOfBoundsException
If the conversion’/can not be made because the value of an OTX variable exceeds the limits ¢f the target
data type of-a-parameter of the vehicle communication component.

— |otx:TypeMismatchException
If therdata type of the OTX value to be set does not match the parameter vehicle cor¥munication

component. For instance it is thrown if a String variable is mapped onto an Integer-type parameter.

7.6.4.3.9 SetPdu

This action is used to directly set a specific ByteField t0o a Request instance, without using the symbolic
level provided by the parameter mapping mechanism of the ExecuteDiagService action or the related
DiagCom terms. In addition to SetPdu, there exists a term GetPdu which is used to retrieve the raw byte
representation from a Response instance (see 7.7.4.3.4). SetPdu is modelled as an ActionRealisation
because it modifies the object it is invoked on.

A PDU as understood by the OTX DiagCom extension comprises the complete payload of a message

including the service identifier and any other request parameters. It does not include header or checksum
bytes from underlying protocol layers.
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The members of the SetPdu action have the following semantics:

<request>

RequestTerm [1]

This element specifies the Request to which the value given by <pdu> shall be assigned. Syntax and
semantics of expression RequestTerm are specified in 7.7.3.3.8.

<pdu>
The By

otx:ByteFieldTerm [1]

teField which shall be written to the Request.

7.6.4.4

The examp
prefix "OD3
executes a

xample

e below illustrates the inline mapping usage of the ExecuteDiagService action node; using
" to indicate identifiers that link to the ODX/MVCI communication component. (Fhe exar
diagnostic service called "ODX_DiagServiceName" on a ComChannel defined By the vari

the
hple
able

"ComChannelHandle". The request parameter with the name "ODX_RequestParameterShortName" is

set to th

e string value "ExampleParameterValue", and the response. parameter na

"ODX_ResponseParameterShortName" of the response named "ODX PositiveResponseName

mapped to

Figure 22 s
parameter

Figure 23 s
parameter

he OTX variable called "outputParamHandle".

hows the usage of the <stepByName> element. The first XML example defines a referenc
RegParam2". In the second example a reference over two leyels to "StructParam2" is sho

hows the usage of the <stepByIndex> element. The-XML example shows a reference
pver three levels, inside a list of parameters structures.” The first and the third path steps

<stepByName> references. The second is a <stepByIndex>reference to indicate the desired list entry

More comp

EXAMPLE

<action 3
<specif
<realig

<diad
<di
<di
</dig
<diad
<di

4

4

4
</d
</did
<diad
<dj
<dj

<

<

ehensive examples for both inline and dynamic response mappings are provided in Annex E.

Sample of OTX-file "ExecuteDiagServiceExample.otx"

d="al">

ication>Execute a diagservice and map.a response to an OTX variable</specification>
ation xsi:type="diag:ExecuteDiagSeryice">

:diagService xsi:type="diag:CreatéDiagServiceByName'>

ag:comChannel xsi:type="diag/ComChannelValue" valueOf="comChannelHandle"/>
ag:name xsi:type="StringLiferal" value="ODX DiagServiceName'"/>

g:diagService>

:requestParameters>

ag:requestParam>

diag:value xsi:type='StringLiteral" value="ExampleParameterValue"/>
diag:path>

<stepByName xsi:type="StringLiteral" value="ODX_RequestParameterShortName"/>
/diag:path>

iag:requestParam>

g:requestParameters>

:responseParameters>

ag:name ‘xsi:type="StringLiteral" value="ODX PositiveResponseName"/>
ag:responseParam>

diag:itarget xsi:type='"diag:ParameterVariable" name="outputParamHandle"/>

med
'is

e to

wn.

0 a
are

diag:path>

—XStepByName X351.type— StringLiteral  valle= UDX_ResponserarametershortName 7>

</diag:path>
</diag:responseParam>
</diag:responseParameters>
</realisation>
</action>

<action id="a2">
<specification>Deselect the communication channel</specification>
<realisation xsi:type="diag:CloseComChannel">
<diag:comChannel xsi:type="diag:ComChannelVariable" name="comChannelHandle"/>
</realisation>
</action>

40
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Request

"Reanraml" ‘ <diag:path>

/ <stepByName xsi:type="StringlLiteral" value="RegParam2"/>
"RegParam2" | </diag:path>
| "RegParam_Struct" |
———————— » "StructParaml" | <diag:path>
<stepByName xsi:type="StringLiteral" value="RegParam Struct"/>
”””” ){ "StructParam2” ‘ < <stepByName xsi:type="StringlLiteral" value="StructParam2"/>
</diag:path>
Figure 22 — Referencing parameters via <stepByName>

Request

L»{ "RegParam1" |
| "RegParam_Struct” |

77777777 » "StructParaml” ]
77777777 » "StructParam2” |
[ "RegParam_Array" |

~—»  "Paraml" ]
[0] »  "Param2" |
“»  "Param3"
m m <diag:path>
"»‘ Param1 ‘ <stepByName *“xsi:type="StringLiteral" value="RegParam jrray"/>
[1] >} "Param2" ‘ &— <stepByIndéx xsi:type="Integerl ral" value="1"/>
T = PR r= YT <stepByName xsi:type="StringlLiteral" value="Param2"/>

g Param3 1 </diag:path>

Figure 23 — Referencing parameters via <stepByName> and <stepByIndex>
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7.7 Terms

7.7.1 Overview

All of the DiagCom terms shown in Figure 24 extend the otx: Term extension interface as defined by Part 2

of 1ISO 13209. Information about the specific super class of a term is provided in the individual term description
clauses below.

«XSDcomplexType»
ComChannelTerm

«XSDcomplexType»
DiagServiceTerm

otx:Extensionterface
«XSDcomplexType» «XSDcomplexType» «XSDcomplexType
«XSDcomplgxTy... < ResultTerm ParameterTerm RequestTerm
otx:Term
A | | «XSDcomplexType» «XSDcomplexType» «XSDcomplexType
ParameterContainerTerm MessageTerm ResponseTerm

«XSDcomplexType»
event:EventSourceTerm

«XSDcomplexType»
ResponseStateTerm

«XSDcomplgxTy...
otx:Simpleferm

«XSDcomplexType»
ResultStateTerm

Figure 24 — Data model view: Abstract DiagCom term hierarchy

The abstraft types ComChannelTerm, DiagServiceTerm and ResultTerm are the base types fof all
DiagCom tgrms returning a ComChannel, DiagService or Result object, respectively.

ParametexContainerTerms return handles to any kind of object that can contain parameters. It i§ an
abstract type which is the super class of the ParameterTerm (Parameter oObjects can contain $ub-
parameters|in case of complex parameter structures) and the MessageTerm which subsumes diagngstic
service reqliests and responses(Request and Response objects) which also contain parameters.

Since therg are DiagConi terms which return event:EventSource objects, the Event extension term
event:EvéntSourceTerm is also listed here. See Clause 8 for details about the Event extension.

Furthermorg, the otx:SimpleTerm types ResultStateTerm and ResponseStateTerm are the hase
types for alll Diag€om terms returning a ResultState or ResponseState enumeration value.

7.7.2 ComcChannel related terms

7.7.2.1  Description

All terms specified in the following clauses relate to the handling of ComChannel objects.

7.7.2.2 Syntax

Figure 25 shows the syntax of all ComChannel related terms of the DiagCom extension.
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ComChannelTerm ComChannelTerm
«XSDcomplexType» «XSDcomplexType»
ComChannelValue GetComChannel
«XSDattribute» «XSDelement»
+ valueOf: otx:OtxLink + identifier: otx:StringTerm
«XSDelement» + ecuVariantName: otx:StringTerm [0..1]
+ path: otx:Path [0..1] + performVarantSelection: otxBooleanTerm [0..1]
otx:StringTerm otx:StringTerm otx:BooleanTerm
«XSDcomplexType» «XSDcomplexType» «XSDcomplexType»
GetComChannelldentifierFromResponse GetComChannelEcuVariantName IsVariant
XSDelement» «XSDelement» «XSDelement»
4+ response: ResponseTerm + comChannel: ComChannelTerm + comChannel: ComChannelferm
+ ecuVariantName: (otx:String[l erm

Figure 25 — Data model view: ComChannel relatedterms

7.7..3 Semantics
7.7..3.1 ComChannelTerm

The| abstract type ComChannelTerm is an otx: Term. It serves as‘@ base for all concrete terms which return
a ComChannel. It has no special members.

7.7..3.2 ComcChannelValue

Thig term returns the ComChannel stored in a ComChannel variable. For more information on jalue-terms
and| the syntax and semantics of the valueOf aftribute and <path> element, please refer {o Part 2 of
1ISO[13209.

Asspciated checker rules:

— |Core_Chk053 — no dangling OtxLjnk.associations (see Part 2 of ISO 13209)

Throws:

— |otx:0utOfBoundsException
Only if a <path> is~set: The <path> points to a location which does not exist (like a list index
exceeding list length-0r a map key which is not part of the map).

— |otx:InvalidReferenceException
If the variablé value is not valid (no value was assigned to the variable before).

7.7..3.3 _‘GetComChannel

of the OTX
ee possible

scenarios:

— The channel is created at the time this term is executed.

— The channel already exists; no additional action is carried out by the execution of this term.

— The channel is created when it is first needed for actual diagnostic communication.

No matter which approach is chosen, the term GetComChannel shall always return a handle to the same

ComChannel for a given ECU. It is possible to manually control the lifecycle of a ComChannel object by
closing a ComChannel handle using the CloseComChannel action (refer to section 7.6.2.3.2). This is up to
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the author of a diagnostic sequence, an OTX runtime system is expected to clean up open ComChannel
handles at the end of a diagnostic session.

The OTX runtime shall perform an ECU variant selection after opening of the channel if the term given by the
optional element <performVariantSelection> Yyields true. This implies that when the next action on a
communication channel is performed, the runtime system has identified the variant of the ECU actually
present at runtime and configured the ComChannel accordingly. In case both an <ecuvariantName> is
provided and <performVariantSelection> yields true, the channel is created to point at the desired
ECU variant and variant selection is performed on the link afterwards. The variant identification functionality
also exists as a separate action, see 7.6.2.3.1.

GetComChannel is a ComChannelTerm. Its members have the following semantics:

— <iden

This el

NOTE
be used

— <ecuVariantName> : otx:StringTerm [0..1]

This o

ComChannel shall be associated with. It is provided in addition to4he"identifier attribute based on

assum
preciseg
(comp3
Ident
directly
identifi

NOTE

MCDDbHcuVariant to be associated with the logical-ink.

— <perf

This ogtional element can be used-hy:the OTX author for controlling whether an implicit variant seleq

shall b
automsd

This standg
OTX runtim|
component
assumption

— A cominupication channel to an ECU is associated with a data set describing diagnostic behaviour

specifig

Fifier> : otx:StringTerm [1]

bment represents a string identifying the communication channel which shall be created.

for communication.

ptional element allows an OTX sequence to explicitly specify & particular ECU variant that

ption that the ComChannel identifier specifies a connection to a base variant of an ECU,
variant of which then can be implicitly or explicitly identified by the diagnostic applicq
re the <performVariantSelection> element in this clause and

i fyAndSelectVariant action in 7.6.2.3.1). The XecuVariantName> element can be use
create a ComChannel to a specific ECU variant without needing to perform the ECU va
ation step.

In case a MVCI/ODX system is used the <eecuVariantName> element specifies the SHORT-NAME 0

brmVariantSelection> : otx:BooleanTerm [0..1]

b done. If <performVariantSelection> yields true at runtime, the variant selection is d
tically after the ComChannel is created. If the element is not set, the default value £alse appl

rd can not makeCassumptions about whether the vehicle communication component used by
e supports the‘cancept of ECU variant identification or about the behaviour of the communica
in case it does. The relevant parts of the OTX DiagCom standard are based on the follo

D.

Yarsiant of that ECU.

In case a MVCI/ODX system is used the identifier specifies the SHORT-NAME of the-MCDLogicalLlin

k to

the
the
the
tion
the
d to
iant

f the

tion
one
es.

an

tion
ving

pf a

— The vehicle communication component is able to explicitly perform an ECU variant identification operation
on a communication channel to an ECU.

— The required logic and data for performing the variant identification is intrinsic to the vehicle
communication component, i.e. there is no additional external information required for the communication
component to perform the ECU variant identification.

— After an ECU variant has been identified, the vehicle communication component is able to explicitly
associate the communication channel to that ECU with the specific data set for that ECU variant,
effectively switching the communication channel from the old variant data set to a new one.
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— The IdentifyAndSelectVariant action (see 7.6.2.3.1) tells the runtime system to perform the variant
identification operation on the provided communication channel and then switch the data set associated
with that channel to the one fitting the newly identified variant (if any).

— The GetComChannel term (see7.7.2.3.3) tells the runtime system to create a new communication
channel, immediately perform the variant identification operation on the new communication channel and
then switch the data set associated with that channel to the one fitting the newly identified variant (if any).

NOTE In case an ODX/MVCI system is used, the exact semantics of Variant Identification and Selection are
specified by the ISO ODX and MVCI standards.

Throws:
— |UnknownTargetException

If the comChannel identifier provided by the <identifer> element doesn't exist ofis invalid

— |LossOfComException
If communication to the ECU was interrupted during the variant identification proCess.

7.7..3.4 GetComChannelldentifierFromResponse

Thig term accepts a response and returns the communication channel@ssociated with the ECU that sent the
response. This term is especially useful for results containing responses from different ECUSg (functional
addressing, refer to the example in Figure 7).

GetComChannelIdentifierFromResponse iS an otxiStringTerm. It members have the following
semjantics:
— |<response> : ResponseTerm [1]

This element specifies the response of whichthe originating ECU shall be returned.

Throws:

— |UnknownComChannelException
If no ComChannel can be found.that is associated with the Response referenced by the <response>
element.

7.7..3.5 GetComChannelEcuVariantName
The| GetComChannelEcuVariantName term accepts a handle of a communication channel and| returns the
name of the ECU _vaniant associated with that channel. For instance, this term can be used to degtermine the

identified ECU varant after having used the IdentifyAndSelectVariant action (please refer t¢ 7.6.2.3.1).

NOTE ln=case a MVCI/ODX system is used the term shall return the SHORT-NAME of the MCDDbEcuVariant
assqciatedwith the logical link represented by the ComChannel.

T

Ge tComChanmet IdenrtifierisanotxTStringTerm ttsmembershave-the-fottowing-semantic:

v

— <comChannel> : ComChannelTerm [1]
The ComChannelTerm yields the handle of the communication channel of which the identifier shall be
returned.

7.7.2.3.6 IsVariant

The Isvariant term is used to compare the name of the ECU variant associated with the communication
channel with the given variant name. It accepts a communication channel handle as well as the name of the
ECU variant in question. The result is true or false depending on whether the ECU variant name equals
the ComChannel identifier or not.
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IsVariant is an otx:BooleanTerm. Its members have the following semantics:

— <comChannel> : ComChannelTerm [1]

The ComChannelTerm represents the communication channel which shall be evaluated.

— <ecuVariantName> : otx:StringTerm [1]

The stringTerm specifies the ECU variant name to be compared with the ECU variant associated with
the communication channel.

the

7.7.3 DiagService related terms

7.7.3.1 [Description

All terms specified in the following clauses relate to the handling of DiagService objects.

7.7.3.2 Jyntax

Figure 26 shows the syntax of all DiagService related terms of the DiggCom extension.

DiagServiceTerm DiagServiceTerm DiagServicgTerm
«KSDcomplexType» «XSDcomplexType» «XSDcomplexType»
iagServiceValue CreateDiagServiceByName CreateDiagServiceBySemantic
«XSDattribute» «XSDelement» «XSDelement»
+ valueOf: ofx:OtxLink + comChannel: ComChannehl'érm + comChannel: ComChannelTerm
«XSDelementy + name: otx:StringTerm + semantic: otx:StringTerm
+ path: otx:Ppth [0..1]
DiagServiceTerm| DiagServiceTerm
«KSDcomplexType» «XSDcomplexType»
GetDifagServiceFromResult GetDiagServiceFromException
«XSDelementy «XSDelement»
+ result: ResyltTerm + ¢ UnknownResponseException: otx:ExceptionValue
otx:ListTerm otx:StringTerm otx:Integerfrerm
«XSDcomplexType» «XSDcomplexType» «XSDcomplexType»
GetDiagServicelListBySemantic GetDiagServiceName GetRepetitionTime
«XSDelementy «XSDelement» «XSDelement»
+ comChanngl: ComChanfelTerm + diagService: DiagServiceTerm + diagService: DiagServiceTerm
+ semantic: qtx:StringTemm

Figure 26 — Data model view: DiagService related terms

7.7.3.3 Semantics

7.7.3.3.1 DiagServiceTerm

The abstract type DiagServiceTermis an otx: Term. It serves as a base for all concrete terms which return
aDiagService. It has no special members.
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7.7.3.3.2 DiagServiceValue

This term returns the DiagService stored in a DiagService variable. For more information on value-terms
and the syntax and semantics of the valueOf attribute and <path> element, please refer to Part 2 of
ISO 13209.

Associated checker rules:
— Core_Chk053 — no dangling OtxLink associations (see Part 2 of ISO 13209)

Throws:

— |otx:0utOfBoundsException
Only if a <path> is set: The <path> points to a location which does not exist ((like a list index
exceeding list length, or a map key which is not part of the map).

— |otx:InvalidReferenceException
If the variable value is not valid (no value was assigned to the variable before).

7.7.8.3.3 CreateDiagServiceByName

The| CreateDiagServiceByName term creates a handle to a diagnostic Service that can subsgquently be
usefl for parameterizing or executing that service. The diagnostic setvice to be created is identified by its
nanme. The CreateDiagServiceByName term accepts a ComChannelTerm and the name of jthe desired
diagnostic service as an otx: StringTerm. As a result the term’returns a DiagService handle.

NOTE In case a MVCI/ODX system is used, the name passed-into the CreateDiagServiceByName [erm shall be
the $HORT-NAME of the associated MCDDiagComPrimitive objéect.

2

CreateDiagServiceByName iSs a DiagServiceTerm. |Its members have the following semantic

— |<comChannel> : ComChannelTerm  [1)]
The ComChannelTerm to Which the to-be-created diagnostic service belongs to and will be gxecuted on
when the ExecuteDiagService action is used.
— |<name> : otx:StringTekm [1]

Name of the to-be-created diagnostic service.

Throws:

— |UnknownTargetException
If no DiagSefvice with the name provided by the <name> element exists.

7.7.8.3.4 _SCreateDiagServiceBySemantic

The|CreateDiagServiceBySemantic term creates a handle to a diagnostic service that can slibsequently
be used for configuring or executing that service. The diagnostic service to be created is identified by its
semantic attribute. The term accepts a ComChannelTerm and the semantic value as an otx:StringTerm.
As a result the term returns a DiagService handle. Please note that using this term can result in an
AmbiguousSemanticException in case more than one diagnostic service with the desired semantic
attribute value exists within this communication channel.

NOTE 1  The ability to assign a semantic value to a diagnostic service or service parameter allows applications working
with diagnostic data to access functionality in a manner more abstract than directly pointing to specific names of
services/parameters. For example, the diagnostic service to be used for DTC reading could be required to carry the
semantic value "DEFAULT-FAULTREAD" company wide or even industry wide, no matter what the actual name of the
service in a specific data set is. Through the use of semantic attributes, certain elements of a diagnostic data set can
become universally identifiable, even though the names of these elements have to conform to user-specific conventions
and therefore differ between or even within companies.
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NOTE 2

used for clearing an ECU's fault memory has the semantic attribute "FAULTCLEAR".

CreateDiagServiceBySemantic iS a DiagServiceTerm. Its members have the following semantics:

<comChannel>

ComChannelTerm [1]

The semantic attribute concept is defined by the ODX/MVCI standards, for example the diagnostic service

The ComChannelTerm to which the to-be-created diagnostic service belongs to and will be executed on
when the ExecuteDiagService action is used.

<semantic>

otx:StringTerm [1]

The se

Throws:

— Ambig
In casq
value s

7.7.3.3.5

Mantic value of the to-be-created diagnostic service.

hiousSemanticException
there are none or more than one DiagService present at the ComChannei)with the sema3
pecified by the <semantic> element.

GetDiagServiceListBySemantic

The term

etDiagServiceListBySemantic returns a complete list of all\DiagService handles w|

have the same semantic. This is required in case more than one servige\with the same semantic attri
value existq within the data set associated with the ComChannel.

NOTE

become uni

\intic

hich
bute

he ability to assign a semantic value to a diagnostic service of.\service parameter allows applications working
with diagnogtic data to access functionality in a manner more abstract than directly pointing to specific name)
services/pargmeters. For example, the diagnostic service to be used for DTC reading could be required to carry
semantic value "DEFAULT-FAULTREAD" company wide or even industry wide, no matter what the actual name o
service in a [specific data set is. Through the use of semanticattributes, certain elements of a diagnostic data set

rsally identifiable, even though the names of thése elements have to conform to user-specific conven

and thereforg differ between or even within companies.

GetDiagSsS

<comC

rvicelistBySemantic iS a DiagServiceTerm. ItS members have the following semantics

hannel> ComChannelTexrm [1]

The cogmChannelTerm that shall’'be’queried for all the services with the given semantic.

<sema

The se
7.7.3.3.6

The GetDi
DiagServij

htic> otx:StringTerm [1]

mantic value of¢he-DiagServices to be returned.
GetDiagServiceFromResult

agServiceNameFromResult term accepts a ResultTerm and will return the handle of
ce-the Result belongs to.

s of
the
the
can

ions

the

GetDiagServiceNameFromResult iS an otx:ListTerm. Its members have the following semantics:

<result>

ResultTerm [1]

Specifies the Result for which the containing biagService name shall be retrieved.

Throws:

otx:InvalidReferenceException

If the DiagService to which the Result belongs to can not be determined.
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3.3.7 GetDiagServiceFromException

The GetDiagServiceFromException term accepts an ExceptionReference and shall return the
handle of the DiagService that caused the exception to be thrown. It shall only be used together with
exceptions of type UnknownResponseException that shall be thrown by the ExecuteDiagService action
in case the static response mapping does not map a response that has been returned from the vehicle. In that
case, it allows the OTX sequence to analyse the result that caused the exception by making it accessible
through the DiagService object.

GetDiagServiceFromException iS a DiagServiceTerm. Its members have the following semantics:

Throws:

7.7.

The)

DiagService as a string.

<unknownResponseException> : otx:ExceptionValue [1]

Specifies the Exception for which the DiagService shall be retrieved that caused the-excg
executed. It is only allowed to reference exceptions of type UnknownResponseExcéption.

UnknownTargetException
If the DiagService belonging to the exception can not be determined.

otx:TypeMismatchException
If the specified exception is not of type UnknownResponseException.

B.3.8 GetDiagServiceName

GetDiagServiceName term accepts a DiagService handle and returns the na

pption when

me of the

NOTE In case a MVCI/ODX system is used, this.term will return the SHORT-NAME of the MCDDiagComPrimitive

obje

GeyDiagServiceName iS an otx:StringTerm. Its members have the following semantics:

7.7.

The

GetRepetitionTime iS an otx:IntegerTerm. Its members have the following semantics:

Ct represented by the DiagService handle.

<diagService> : DiagServiceTerm [1]

The DiagService of which.the name shall be returned.

B.3.9 GetRepetitionTime

<diagService> : DiagServiceTerm [1]

GetRepetitionTime term accepts a DiagService and returns the currently set repetition cycle time
of that diag servicetin’milliseconds (ms).
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uest related terms

Description

ecified in the following clauses relate to the handling of Request objects.

Syntax

Figure 27 shows the syntax of all Request related terms of the DiagCom extension.

«X9

RequestTerm RequestTerm otx:ByteFkiel

DcomplexType» «XSDcomplexType» «XSDcomplexTypey

Term

RequestValue GetRequest GetPdu
«XSDattributg» «XSDelement» «XSDelement»
+ valueOf: ptx:OtxLink + diagService: DiagServiceTerm + message:-MessageTerm
«XSDelemerjt»
+ path: otxJPath [0..1]

Figure 27 — Data model view: Request related tefms

7.7.4.3 Semantics
7.7.4.3.1 |RequestTerm

The abstrag

t type RequestTerm is a MessageTermn. It serves'as a base for all concrete terms which retu

' a

the

dex

Request. If has no special members.
7.7.4.3.2 |RequestValue
This term returns the Request stored in a Request variable. For more information on value-terms and
syntax and semantics of the valueOf attribute-and <path> element, please refer to Part 2 of ISO 13209.
Associated [checker rules:
— Core_Chk053 — no dangling ©txLink associations (see Part 2 of ISO 13209)
Throws:
— otx:0ptOfBoundsException
Only iff a <path>V/is set: The <path> points to a location which does not exist (like a list in
exceeding list Jength, or a map key which is not part of the map).
— otx:IhvalidReferenceException
If the variable value is not valid (no value was assigned to the variable before).
7.7.4.3.3 GetRequest
The GetRequest term shall return the Request belonging to a diagnostic service. It accepts a diagnostic
service handle.

GetRequest is a RequestTerm. Its members have the following semantics:

The ter

50

<diagService> :

DiagServiceTerm [1]

m shall yield a handle to the DiagService that the Request belongs to.
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7.7.43.4 GetPdu

The GetPdu term shall return the raw byte stream data represented by a Request Or a Response as seen
on the physical layer. The GetPdu term is derived from ByteFieldTerm. A possible use case for retrieving
raw communication data could be to implement bus tracing functionality. The corresponding opposite
operation to the GetPdu term is provided by the SetPdu action (see 7.6.4.3.8).

A PDU as understood by the DiagCom extension comprises the complete payload of a message including the
service identifier and any other request parameters. It does not include header or checksum bytes from
underlying protocol layers.

GeyPdu iS an otx:ByteFieldTerm. Its members have the following semantics:

— |<message> : MessageTerm [1]

The Message (€.9. Request Or Response) Which is to be returned in ByteFieldform.

7.7.p Result related terms

7.7.6.1  Description
All terms specified in the following clauses relate to the handling of Result objects.

Thel| result related terms are designed based on the assumptien that a diagnostic communication|{component
as used by an OTX runtime has the capability to buffer results it receives from ECUs. Especially| for dealing
with system behaviour as illustrated in Figure 6 (one ECUtéturning multiple results for one diagnostic request)
a cgmmunication system requires a buffering concept.for ECU results. The following assumptions are made in
the PTX DiagCom context regarding the result buffer:

— | The result buffer is owned and managed_by the vehicle communication component and is |outside the
scope of an OTX runtime.

— |Every DiagService object has an/associated result buffer which contains any results that ware received
as a reaction to an ExecuteDiagService action.

— | This result buffer is of fihite size, i.e. a loop buffer that will wrap around after a number of results have
been received by the ¥éhicle communication component.

— |The DiagCom terth GetFirstResult (see 7.7.5.3.3) only fetches the first (in time) resulf out of the
communication‘eomponent's result buffer, but does not modify that buffer.

— |The DiagCom term GetAllResults (see 7.7.5.3.4) fetches all results present at the time of|the call out
of the.Communication component's result buffer, but does not modify that buffer. The list of rgsults that is
returned to OTX will be in ascending order from first (oldest) to last (most recent) result.

— The DiagCom action GetAllResultsAndClear (see 7.6.4.3.6) fetches all results present at the time of
the call out of the communication component's result buffer and tells the communication component to
clear the buffer afterwards. The list of results that is returned to OTX will be in ascending order from first
(oldest) to last (most recent) result.

7.75.2  Syntax

Figure 28 shows the syntax of all Result related terms of the DiagCom extension.
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ResultTerm

«XSDcomplexType»
ResultValue

ResultTerm

«XSDcomplexType»
GetFirstResult

otx:ListTerm

«XSDcomplexType»
GetAllResults

«XSDattribute»
+ valueOf: otx:OtxLink

«XSDelement»
+ path: otx:Path [0..1]

«XSDelement»
+ diagService: DiagServiceTerm

«XSDelement»
+ diagService: DiagServiceTerm

ResultStateTerm

«XSDcomplexType»

ResultStateTerm

«XSDcomplexType»

ResultStateTerm

«XSDcomplexType»

xsd:string

«enumeration»
ResultStates

ALL_INVALID

ALL _NEGATIVE

ReSUIISlllt‘VQIuL‘: OTCIRESUTNIO AT RESUTNIOALICLIICT Adl ALL_POSITIVE
«XSDattribute» «XSDelement» «XSDattribute» é}k:‘l__;DAILED
+ valueOf: |otx:OtxLink + result: ResultTerm + value: ResultStates INVALID
«XSDelemernt» NEGATIVE
+ path: ot¢Path [0..1] POSITIVE

Figure 28 — Data model view: Result related terms

7.7.5.3 $emantics

7.7.5.3.1 |[ResultTerm
The abstragt type ResultTerm iS an otx:Term. It serves as a base for all concrete terms which retufn a
Result. It has no special members.
7.7.5.3.2 |[ResultValue
This term returns the Result stored in a Result variable. For more information on value-terms and| the
syntax and semantics of the valueOf attribute and <path> element, please refer to Part 2 of ISO 13209.
Associated [checker rules:
— Core_(Chk053 — no dangling OtxLink associations (see Part 2 of ISO 13209)
Throws:
— otx:0ptOfBoundsException
Only iff a <path> is set“The <path> points to a location which does not exist (like a list irfdex

exceeding list length, or‘amap key which is not part of the map).

otx:I
If the v

7.75.3.3

The GetFi

hvalidReferenceException
briable valug(is not valid (no value was assigned to the variable before).

GetFirstResult

more than one result. The term accepts a DiagServiceTerm argument and returns a Result object.

GetFirstResult is a ResultTerm. Its members have the following semantics:

<diagService> :

DiagServiceReference [1]

Represents the DiagService object of which the first Result shall be returned.

Throws:

If there

52

otx:0utOfBoundsException

exists no Result object in the DiagService object.

rstResult [erm retrns the 1irst result Of a Service execution, Imespectve of whether there exists
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7.75.3.4 GetAllResults

The GetAllResults returns all available results of a diagnostic service as a ListTerm. The list contains
Result objects. In comparison to the action GetAllResultsAndClear referenced in DiagCom actions
specified in 7.6, this term only reads Result entries and does not delete the buffer containing the results.
Possible use case is the monitoring of results without changing the state of the DiagService.
GetAllResults is derived from ListTerm.

GetAllResults is an otx:ListTerm. Its members have the following semantics:

. . . . ra 4
— r<dtagService>——bitagServiceferm—{ij

Represents the DiagService of which the Results shall be returned.
7.76.3.5 ResultStateTerm

The| abstract type ResultStateTerm is an otx:SimpleTerm. It serves as a base for all concrete terms
whi¢h return a ResultState value (see 7.3.3.10). It has no special members.

7.7.b.3.6 ResultStateValue

Thig term returns the ResultState stored in a ResultState variable/ For more information on palue-terms
and| the syntax and semantics of the valueOf attribute and <path> element, please refer {o Part 2 of
1ISO|13209.

Asspciated checker rules:
— |Core_Chk053 — no dangling OtxLink associations (see Part 2 of ISO 13209)

Throws:

— |otx:0utOfBoundsException
Only if a <path> is set: The <path> points to a location which does not exist (like fa list index
exceeding list length, or a map key-which is not part of the map).
7.7.p.3.7 ResultStateLiteral

Thig term shall return a ResultState value (see 7.3.3.10) from a hard-coded literal.

ResultStatelLiteral’s a ResultStateTerm. [t members have the following semantics:

152

— |value : RésultStates={ALL_FAILED|ALL INVALID|ALL NEGATIVE|ALL POSITIV]
FAILED | INVALID | NEGATIVE | POSITIVE} [1]

This attribute shall contain one of the values defined in the ResultStates enumeration.

7.7.p38 GetResultState

This term shall retrieve the state of a Result (i.e. whether the ECU(s) answered at all, correctly, positively or
negatively). Allowed result state values are specified by the ResultState data type as defined in 7.3.3.10.
This also corresponds to the <resultState> element of the ExecuteDiagService action, see 7.6.4.3.2.
GetResultState iS a ResultStateTerm. [ts members have the following semantics:

— <result> : ResultTerm [1]

The Result whose state shall be returned.
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7.7.6 Response related terms

7.7.6.1  Description

All terms specified in the following clauses relate to the handling of Response objects.

7.7.6.2  Syntax

Figure 29 shows the syntax of all Response related terms of the DiagCom extension.

«XSDcomplexType»
ResponseValue

ResponseTerm

ResponseTerm

«XSDcomplexType»
GetFirstResponse

otx:ListTerm

«XSDcomplexType»
GetAllResponses

«XSDattfibute»
+ valugOf: otx:OtxLink

«XSDelgment»
+ path:| otx:Path [0..1]

«XSDelement»
+ result: ResultTerm

«XSDelement»
+ result: ResultTerm

«XSDcomplexType»
GetResponseName

otx:StringTerm

ResponseStateTerm

«XSDcomplexType»
GetResponseState

otx:BooleanTerm

«XSDcomplexType»
IsPositive

«XSDelgment»
+ respopse: ResponseTerm

«XSDelement»
+ response: ResponseTerm

«XSDelement»
+ response: ResponseTerm

«XSDcomplexType»

ResponseStateTerm

ResponseStateTerm

«XSDcomplexTypex

xsd:string

«enumeration»

ResponseStateValue ResponseStateLiteral ResponseStates
«XSDattfibute» «XSDattribute» FAILED
+ valugOf: otx:OtxLink + value: RespomseStates INVALID
POSITIVE
«XSDelgment» NEGATIVE

+ path:| otx:Path [0..1]

Figure 29 — Data-model view: Response related terms

7.7.6.3 $emantics

7.7.6.3.1 |ResponseTerm

The abstragt type ResponseTerm iS a MessageTerm. It serves as a base for all concrete terms which refurn
a Responseg. It has ne.special members.

7.7.6.3.2 |ResponseValue

This term refurns the Response Stored 1N a Response variable. For more miormation on value-terms and the
syntax and semantics of the valueOf attribute and <path> element, please refer to Part 2 of ISO 13209.
Associated checker rules:

— Core_Chk053 — no dangling OtxLink associations (see Part 2 of ISO 13209)

Throws:

— otx:0utOfBoundsException
Only if a <path> is set: The <path> points to a location which does not exist (like a list index
exceeding list length, or a map key which is not part of the map).
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— otx:InvalidReferenceException
If the variable value is not valid (no value was assigned to the variable before).

7.7.6.3.3 GetFirstResponse

The GetFirstResponse term is used to retrieve the first Response of a Result handle. In case there is
more than one Response available in a Result, only the first Response will be returned.

GetFirstResponse is a ResponseTerm. Its members have the following semantics:

— [XTesult> : ResultTerm [I]
The Result whose first response shall be returned.
7.76.3.4 GetAllResponses

Thel GetAl1lResponses term returns a list of all responses that are available for, that Result. |t accepts a
ResultTerm. For example in case of a functionally addressed diagnostic serviee, this term can|be used to
retripve all ECU responses that were received in response to the functional service execution. Nofmally there
will Jonly be one response per diagnostic service (standard physical addressing), in which cage the term
GefFirstResponse shall be used.

GefAllResponses iS an otx:ListTerm. Its members have the following semantics:

— |<result> : ResultTerm [1]

The Result whose responses shall be returned.
7.7p.3.5 GetResponseName

Thig term shall retrieve the name of a Response. For example it can be used to determing whether a
Resjponse is positive or negative by comparing the response name with preset response names valid for the

veh|cle communication component.

NOTE In case a MVCI/ODX system is used the GetResponseName term returns the SHORT-NAME of the associated
MCDResponse object.

GetResponseName iS anfotx: StringTerm. Its members have the following semantics:

— |<response> : ResponseTerm [1]

The Response whose name shall be returned.
7.7.6.3.6 _<ResponseStateTerm

The| abstract type ResponseStateTerm is an otx:SimpleTerm. It serves as a base for all concrete terms
whicA Teturn a ResponseState value (See 7.3.3.11). It has no special members.

7.7.6.3.7 ResponseStateValue

This term returns the ResponseState stored in a ResponseState variable. For more information on value-
terms and the syntax and semantics of the valueOf attribute and <path> element, please refer to Part 2 of
ISO 13209.

Associated checker rules:

— Core_Chk053 — no dangling OtxLink associations (see Part 2 of ISO 13209)
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Throws:

-3:2012(E)

otx:0utOfBoundsException

Only if a <path> is set: The <path> points to a location which does not exist (like a list index

exceed

7.7.6.3.8

ing list length, or a map key which is not part of the map).

ResponseStateLiteral

This term shall return a ResponseState value (see 7.3.3.11) from a hard-coded literal.

ResponseStatelLiteral iS a ResponseStateTerm. ItS members have the following semantics:

value

This at

7.7.6.3.9

This term
ResponseS{

GetResponseState is a ResponseStateTerm. Its members have the following semantics:

<resu

The Response whose state shall be returned.

7.7.6.3.10

The IsPos
on respons

IsPositiv

<resp

The Relsponse which shall be checked for being positive.

7.7.7 Parameter related terms

7771 O

All terms sp

7.7.7.2

ResponseStates={FAILED | INVALID|NEGATIVE|POSITIVE} [1]

ribute shall contain one of the values defined in the ResponseStates enumeration,
GetResponseState

Ghall retrieve the state of a Response. Allowed response state values™are specified by
tate data type as defined in 7.3.3.11.

Lt> : ResponseTerm [1]

IsPositive

i tive term shall check whether a response.is’positive. It accepts a ResponseTerm. For de
b states, please refer to the ResponseState-data type (see 7.3.3.11).

re is an otx:BooleanTerm. Its members have the following semantics:

bnse> : ResponseTerm [1]

escription

ecified in the"following clauses relate to the handling of Parameter objects.

yntax

the

tails

Figure 30 sl
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ParameterTerm ParameterTerm ParameterTerm
«XSDcomplexType» «XSDcomplexType» «XSDcomplexType»
ParameterValue GetParameterBySemantic GetParameterByPath
«XSDattribute» «XSDelement» «XSDelement»
+ valueOf: otx:OtxLink + parameterContainer: ParameterContainerTerm + parameterContainer: ParameterContainerTerm
«XSDelement» + semantic: otx:StringTerm + path: otx:Path
+ path: otx:Path [0..1]

otx:StringTerm otx:StringTerm otx:StringTerm otx:ListTerm
«XSDcomplexType» «XSDcomplexType» «XSDcomplexType» «XSDcomplexType»
GetParameterName GetParameterSemantic GetParameterTextld GetParameterAsList
«X$Delement» «XSDelement» «XSDelement» «XSDelement»
+ parameter: ParameterTerm| | + parameter. ParameterTerm| [ + parameter: ParameterTerm| | + parameterContainer: ParametefContainerT erm

otx:BooleanTerm otx:FloatTerm oty:ByteFieldTerm
«XSDcomplexType» «XSDcomplexType» «XSDcomplexType»
GetParameterValueAsBoolean GetParameterValueAsFloat GetRParameterValueAsByteField
«X$Delement» «XSDelement» «XSDelement»
+ parameter: ParameterTerm + parameter. ParameterTerm + parameter: ParameterTfrm
otx:StringTerm otx:IntegerTerm quant:QuantityTerm
«XSDcomplexType» «XSDcomplexType» «XSDcomplexType»
GetParameterValueAsString GetParameterValueAsInteger GetParameterValueA$Quantity
«X$Delement» «XSDelement» «XSDelement»
+ parameter. ParameterTerm + parameter. ParameterTerm + parameter. ParameterTgprm

Figure 30 — Data model view: Parameter related terms
7.7).3 Semantics

7.7).3.1 ParameterTerm

The| abstract type ParameterTerm iSa ParameterContainerTerm. It serves as a base for pll concrete
terms which return a Parametexr, Ithas no special members.

7.7.7.3.2 ParameterValue

Thig term returns the/Parameter stored in a Parameter variable. For more information on valug¢-terms and
the pyntax and semantics of the valueOf attribute and <path> element, please refer to Part 2 of ISO 13209.

Asspciated checker rules:
— |Corex~Chk053 — no dangling OtxLink associations (see Part 2 of ISO 13209)

Throws!?

— otx:0utOfBoundsException
Only if a <path> is set: The <path> points to a location which does not exist (like a list index

exceeding list length, or a map key which is not part of the map).

— otx:InvalidReferenceException
If the variable value is not valid (no value was assigned to the variable before).

7.7.7.3.3 GetParameterBySemantic

The GetParameterBySemantic term accepts a ParameterContainerTerm and the semantic value of
the parameter to be retrieved. It can return simple type or complex type parameters, depending on the
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parameter structure of the diagnostic service definition of the underlying communication system and the
specific parameter that is being retrieved.

NOTE 1

The ability to assign a semantic value to a diagnostic service or service parameter allows applications working

with diagnostic data to access functionality in a manner more abstract than directly pointing to specific names of
services/parameters. For example, the diagnostic service to be used for DTC reading could be required to carry the
semantic value "DEFAULT-FAULTREAD" company wide or even industry wide, no matter what the actual name of the
service in a specific data set is. Through the use of semantic attributes, certain elements of a diagnostic data set can
become universally identifiable, even though the names of these elements have to conform to user-specific conventions
and therefore differ between or even within companies.

NOTE2 |

n—case a MV/CHODX :\Ilcfnm is—used - the semantic value is nqlli\/nlanf to-the semantic—attribute of the

correspondin

g MCDParameter object.

GetParameterBySemantic iS a ParameterTerm. Its members have the following semantics:

The co

<name

The se

Throws:

— Ambig
If therg
seman

7.7.7.3.4

The GetPa
retrieved. It]
can return

service defi
This term ¢
parameter s

<parameterContainer>

ParameterContainerTerm [1]

htainer from which the Parameter shall be retrieved.

D> otx:StringTerm [1]

mantic attribute of the Parameter which shall be returned.

hiousSemanticException
are none or more than one parameters present in the’ ParameterContainerTerm with
ic value specified by the <semantic> element.

GetParameterByPath

rameterByPath term accepts a ParameterContainerTerm and a Path to the parameter t
returns the parameter that is pointed-to within the parameter container by the Path definitio
Eimple type or complex type parameters, depending on the parameter structure of the diagng
hition of the underlying communication system and the specific parameter that is being retrie
perates on the assumption that parameter names are unique within one hierarchy level of
tructure. An example for retrieving a Parameter by otx: Path is shown in Figure 22.

GetParam¢terByPath iS a ParameterTerm. Its members have the following semantics:

The co

<path

The pa

<parameterContainer>

ParameterContainerTerm [1]

htainer fromywhich the Parameter shall be retrieved.

> otx:Path [1]

thCelement specifies the path to the desired parameter.

the

D be
n. It
stic
ed.
the

Throws:

UnknownTargetException

If the Parameter object referenced by the <path> element doesn't exist or is invalid.

7.7.7.3.5

GetParameterName

The GetParameterName term accepts a ParameterTerm and returns the name of the parameter.

NOTE

58

In case a MVCI/ODX system is used it returns the SHORT-NAME of the corresponding MCDParameter Object.
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GetParameterName iS an otx:StringTerm. Its members have the following semantics:

— <parameter> : ParameterTerm [1]

The Parameter whose name shall be returned.

7.7.7.3.6 GetParameterSemantic

The GetParameterSemantic term accepts a ParameterTerm and returns the semantic attribute value of
the Parameter.

NOTE In case a MVCI/ODX system is used it returns the semantic attribute of the corresponding MChParameter
objeft.

GeyParameterSemantic is an otx:StringTerm. Its members have the following semantics:

— |<parameter> : ParameterTerm [1]

The ParameterTerm whose semantic attribute shall be returned.
7.7.).3.7 GetParameterTextld

The|GetParameterTextId term accepts a ParameterTerm and-eturns the text id of the Paraneter.

Thel actual functionality of this term and format of returned\information depends on the compmunication
backend that is used by the OTX runtime and is not defined*by this standard.

NOTE In case a MVCI/ODX system is used it returns the.LongNameId attribute of the corresponding MCDDbObject
objeft. In case the parameter represents a DTC, the DiagTroubleCodeTextID of the MCDDbDiagTroybleCode is

retufned.

GefParameterTextId isS an otx:StringTerm. Its members have the following semantics:

— |<parameter> : ParameterTerm [1]

The Parameter whose textdd\attribute shall be returned.

7.7.7.3.8 GetParameterAstist

The| GetParameterAsList term accepts a ParameterContainerTerm and returns an ofx:List of
Parjameter handles) corresponding to the contents of the passed in parameter container object. This term is
usefl in case a parameter of a diagnostic service contains a set of identically typed parameters, i.e.lan array or
a ligt of parameters. Please refer to Figure 5 which shows an example of a complex list-type parameter.

GefParameterAsList iS an otx:ListTerm. Its members have the following semantics:

— XparameterContainer> T ParameterContainerTerm [ 1]

The ParameterContainer whose value shall be returned as an otx:List.

Throws:

— otx:TypeMismatchException
If the specified ParameterContainer is not of a list or array type.
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7.7.7.3.9 GetParameterValueAsBoolean

The GetParameterValueAsBoolean term accepts a ParameterTerm and returns the actual value of the
parameter as a Boolean quantity.

GetParameterValueAsBoolean iS an otx:BooleanTerm. Its members have the following semantics:

— <parameter> : ParameterTerm [1]

The parameter whose value shall be returned as a Boolean.

Throws:

— otx:TypeMismatchException
If the specified Parameter is not of boolean type.

7.7.7.3.10 |GetParameterValueAsString

The GetPajrameterValueAsString term accepts a ParameterTerm and returns_the actual value of| the
parameter &s a string.

GetParamg@terValueAsString is an otx:StringTerm. Its members have the following semantics:

— <parjneter> : ParameterTerm [1]

The Parameter whose value shall be returned as a string.

Throws:

— otx:TypeMismatchException
If the specified Parameter is not of string type.

7.7.7.3.11 |GetParameterValueAsinteger

The GetPaframeterValueAsInteger term accepts a ParameterTerm and returns the actual value of the
parameter as an integer.

GetParameterValueAsInteger iSdn otx: IntegerTerm. Its members have the following semantics:

— <parjneter> : ParameterTerm [1]

The Parameter whose value shall be returned as an integer.

Throws:

— otx:TypeMismatchException
If the specified Parameter is not of integer type.

7.7.7.3.12 GetParameterValueAsFloat

The GetParameterValueAsFloat term accepts a ParameterTerm and returns the actual value of the
parameter as a float.

GetParameterValueAsFloat iS an otx:FloatTerm. Its members have the following semantics:

— <parameter> : ParameterTerm [1]

The Parameter whose value shall be returned as an integer.
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Throws:

otx:TypeMismatchException
If the specified Parameter is not of float type.

7.7.7.3.13 GetParameterValueAsByteField

The GetParameterValueAsByteField term accepts a ParameterTerm and returns the actual value of

the

GetParameterValueAsByteField is an otx:ByteFieldTerm with the following member sem

parameter as a bytefield.

antics:

<parameter> : ParameterTerm [1]

The Parameter whose value shall be returned as a bytefield.

Throws:

7.7.

The)

otx:TypeMismatchException
If the specified Parameter is not of bytefield type.

7.3.14 GetParameterValueAsQuantity

GetParameterValueAsQuantity term accepts a ParameterTerm and returns the actual

parameter as a quantity.
GetlParameterValueAsQuantity iS a quant:QuantigtyTerm. Its members have the following
— |<parameter> : ParameterTerm [1]
The Parameter whose value shall be returned as a quantity.
Throws:
— |otx:TypeMismatchException
If the specified Parameter iswot of quantity type.
7.7.8 ComParam relatedterms

7.7.

All t

7.7.

B.1  Description

erms specifiedtin the following clauses relate to the handling of communication parameters.

B.2 , ;Syntax

re-31 shows the syntax of all ComParam related terms of the DiagCom extension

Fig

value of the

semantics:
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ParameterTerm

«XSDcomplexType»
GetComplexComParameter

otx:BooleanTerm

«XSDcomplexType»
GetComParameterValueAsBoolean

otx:StringTerm

«XSDgroup»
ChannelAndParameterName

«XSDcomplexType»
GetComParameterValueAsString

N <
GetDefaultCou..,
«XSDcomplex| ype..
GetDefaultComParameterValueAsBoolean
| «Xo14 ~refy
1

otx:StringTelrmI

«XSDelement»
+ comChannel: ComChannelTerm

otx:IntegerTerm

«XSDcomplev™ <=

GetDefault~-

«XpDcomplexType»
GetComPgrameterValueAsInteger

otx:FloatTerm

«XpDcomplexType»
GetComHarameterValueAsFloat

otx:ByteFieldTerm|

«XBDcomplexType»
GetComPafjameterValueAsByteField

quant:QuantityTerm

«XpDcomplexType»
GetComPafameterValueAsQuantity

7.7.8.3 $emantics

7.7.8.3.1

The followirnyg properties are part of all of'the following terms and are therefore defined as a separate groug.

The membgrs of the ChannelAndParameterName group have the following semantics:

— <comChannel> :

quant:QuantityTerm

«XSDcomplexType»
GetDefaultComParameterValueAsQuantity

ChannelAndParameterName group

ComChannelTerm [1]

Figure 31 — Data model viewi;*ComParam related terms

The cogmChannelTetm specifies the ComChannel which shall be queried.

— <comParameterName> :

otx:StringTerm [1]

The ogx:StringTerm specifies the name of a communication parameter.

+ comParameterName: otx:Stngl’erm

Throws:

— UnknownTargetException

If there exists no communication parameter with the name provided by <comParame terName>.

— otx:TypeMismatchException
If the specified parameter is not of the correct type

62
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7.7.8.3.2 GetDefaultComplexComParameter

The GetDefaultComplexComParameter term comprises the ChannelAndParameterName attribute
group and shall return the default value of a complex communication parameter (e.g. list and struct parameter

types).

GetDefaultComplexComParameter iS a ParameterTerm. Its members are described by the group

ChannelAndParameterName, as specified above.

7.7.8.3.3 GetComplexComParameter

The| GetComplexComParameter term comprises the ChannelAndParameterName attriblte| group and
shall return the current value of a complex communication parameter (e.g. list and struct parameter types). If
the communication parameter has not been previously modified by the SetComplexComParameter action
(defined in 7.6.3.3.2), the default parameter value shall be returned.

GetComplexComParameter (S a ParameterTerm. ItS members are ~described by |the group

ChannelAndParameterName, as specified above.

7.7.

The
sha
bee
sha

Get

B.3.4 GetComParameterValueAsBoolean

GetComParameterAsBoolean term comprises the ChannelAndParameterName attribute
| return the current value of a Boolean communication paranieter. If the communication param
N previously modified by the SetComParameter action (defined in 7.6.3.3.1), the default para
| be returned.

ComParameterAsBooleanQuantity iS an otx:BooleanTerm. ItS members are descri

group and
pter has not
meter value

pbed by the

group ChannelAndParameterName, as specified above.

7.7.8.3.5 GetComParameterValueAsString

The| GetComParameterAsString termicomprises the ChannelAndParameterName attributg group and
shall return the current value of a string’type communication parameter. If the communication pajameter has
not peen previously modified by the SetComParameter action (defined in 7.6.3.3.1), the defaulf parameter
valdye shall be returned.

GetlComParameterAsString iS an otx:StringTerm. ItS members are described by |the group

ChannelAndParametetName, as specified above.

7.7.

The)
sha
has

B.3.6 GetConmParameterValueAsinteger
GetComParameterAsInteger term comprises the ChannelAndParameterName attribute
| returp~the current value of an integer type communication parameter. If the communicatior
not“been previously modified by the SetComParameter action (defined in 7.6.3.3.1),

group and
parameter
the default

paré

meatar valita chall ha ratiirnad
Hetei—atrd Ha-BeettHea-

GetComParameterAsInteger iS an otx:IntegerTerm.

Its members are described by

ChannelAndParameterName, as specified above.

7.7.8.3.7

GetComParameterValueAsFloat

the group

The GetComParameterAsFloat term comprises the ChannelAndParameterName attribute group and
shall return the current value of a float type communication parameter. If the communication parameter has
not been previously modified by the SetComParameter action (defined in 7.6.3.3.1), the default parameter
value shall be returned.
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GetComParameterAsFloat IS an otx:FloatTerm. Its members are described by the group
ChannelAndParameterName, as specified above.

7.7.8.3.8 GetComParameterValueAsByteField
The GetComParameterAsByteField term comprises the ChannelAndParameterName attribute group
and shall return the current value of a bytefield type communication parameter. If the communication

parameter has not been previously modified by the SetComParameter action (defined in 7.6.3.3.1), the
default parameter value shall be returned.

GetCommemwmmﬁm—moup
ChannelAndParameterName, as specified above.

7.7.8.3.9 |GetComParameterValueAsQuantity
The GetComParameterAsQuantity term comprises the ChannelAndParameterNamecattribute groupjand
shall return|the current value of a quantity type communication parameter. If the communication paramieter
has not bgen previously modified by the SetComParameter action (defined jn. 7.6.3.3.1), the default
parameter Jalue shall be returned.

GetComParameterAsQuantity iS a quant:QuantityTerm. Its member§)are described by the gfoup
ChannelAndParameterName, as specified above.

7.7.8.3.10 |GetDefaultComParameterValueAsBoolean

The GetDgfaultComParameterAsBoolean term comprises~the ChannelAndParameterName attribute
group and ghall return the default value of a Boolean type comniunication parameter.

GetDefaultComParameterAsBoolean iS an otx:BooleanTerm. Its members are described by|the
group ChannelAndParameterName, as specified ahove.

7.7.8.3.11 |GetDefaultComParameterValueAsString

The GetDgfaultComParameterAsStxring term comprises the ChannelAndParameterName attribute
group and ghall return the default value.of a string type communication parameter.

GetDefaultComParameterAsString iS an otx:StringTerm. Its members are described by the gfioup
ChannelAndParameterName}as specified above.

7.7.8.3.12 |GetDefaultCamParameterValueAsinteger

The GetDgfaultComParameterAsInteger term comprises the ChannelAndParameterName attribute

oup
ChannelAndParameterName, as specified above.

7.7.8.3.13 GetDefaultComParameterValueAsFloat

The GetDefaultComParameterAsFloat term comprises the ChannelAndParameterName attribute
group and shall return the default value of a float type communication parameter.

GetDefaultComParameterAsFloat iS an otx:FloatTerm. Its members are described by the group
ChannelAndParameterName, as specified above.
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7.7.8.3.14 GetDefaultComParameterValueAsByteField

The GetDefaultComParameterAsByteField term comprises the ChannelAndParameterName attribute
group and shall return the default value of a bytefield type communication parameter.

GetDefaultComParameterAsByteFieldQuantity iS an otx:ByteFieldTerm. Its members are
described by the group ChannelAndParameterName, as specified above.

7.7.8.3.15 GetDefaultComParameterValueAsQuantity

The

, , , ame attribute
groyp and shall return the default value of a communication parameter.

GetDefaultComParameterAsQuantity iS an quant:QuantityTerm. Its members are/desciribed by the
group ChannelAndParameterName, as specified above.

7.7.p Eventrelated terms

7.7.p.1  Description

All ferms specified in the following clauses relate to event handling. For further details abofit the OTX
EventHandling extension please refer to Clause 8.

7.7.p.2 Syntax

Figure 32 shows the syntax of all event related terms of'the DiagCom extension.

event:EventSourceTerm DiagServiceTerm otx:BgoleanTerm
«XSDcomplexType» «XSDcomplexType» «XSDcomplexTypep
DiagServiceEventSource GetDiagServiceFromEvent IsDiagServiceEvent
XSDelement» @XSDelement» «XSDelement»
4 diagService: DiagServiceTerm + event: event:EventValue + event: event:EventValue

Eigure 32 — Data model view: Event related terms

7.7.p.3 Semantics

7.7.p.3.1 DidgServiceEventSource

ThelDiagServiceEventSource term accepts a DiagService object that is to be made an event source.
Thig term enables an OTX sequence to use a D1agServ1ce as a source for events in the context of the OTX
Eve ) ) time a new
Result has arrived (please compare Figure 6). The D1agServ1ceEventSource term is the complementary
functionality to the asynchronous execution feature of the ExecuteDiagService action: when
ExecuteDiagService is used with <executeAsync> set to true, the only way to be notified of available
results for the executed diagnostic service is to use it as an event source through the
DiagServiceEventSource term (the type of event can then be retrieved by using the
IsDiagServiceEvent term as specified below.

DiagServiceEventSource iS an event:EventSource. Its members have the following semantics:

— <diagService> : DiagServiceTerm [1]

Represents the DiagService that shall be connected to the event source.
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7.7.9.3.2

IsDiagServiceEvent

The IsDiagServiceEvent term accepts an EventValue term yielding an Event object that has been
raised by the OTX runtime, as a result of declaring a DiagService object as an event source by using the
term DiagServiceEventSource. The term shall return true if and only if the Event originates from a
DiagServiceEventSource term.

IsDiagServiceEvent iS an otx:BooleanTerm. Its members have the following semantics:

— <event> : event:EventValue [1]

Repres

7.7.9.3.3

The GetDijagServiceFromEvent term accepts an EventValue term yielding an Event Object that

been raised
the term D4l
(i.e. becaug
refer to 7.6
DiagServij
DiagServi

GetDiagServiceFromEvent iS a DiagServiceTerm. Its members.have the following semantics:

— <even

Repres

Throws:

— otx:T
If the s

ents the Event whose type shall be tested.

GetDiagServiceFromEvent

by the OTX runtime, as a result of declaring a DiagService object as an event'source by u
agServiceEventSource. It returns a handle to the DiagService object'that caused the e
e a new ECU Result has been received after the DiagService hds been executed, plg

ce receiving a new Result and then evaluate the Result/Response structure of
ce.

> : event:EventValue [1]

ents the event that was raised by the DiagService'that shall be retrieved.

ypeMismatchException
pecified event has not been raised by.aDiagServiceEventSource.

has
5ing
vent
ase

4.3.1 and 7.7.9.3.1). By using this term, an OTX sequence can waitdor an Event raised by a

that
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8

8.1

ISO 13209-

OTX DiagDataBrowsing extension

Introduction

3:2012(E)

The OTX DiagDataBrowsing extension provides a set of terms for reading static information associated with
communication channels, diagnostic services and request- or response-parameters. The data is static insofar
that it originates from a diagnostic vehicle information database; this is unlike dynamic data which is e.g. read
from an ECU.

The|
but
if a
to

run

The
spe
retri
pro

NOT

he information is not known at authoring time and therefore needs to be retrieved at runtime;
ist of available communication channels is required, if different variants of a communication ch
e queried or if details of the diagnostic services of a communication channel need to be
me.

terms provided in this extension are based on the assumption that the diagnostic data assoqg
Cific to-be-diagnosed vehicle (model) is provided implicitly by the runtime system. The identi
pval of the data is the task of the initialisation process of diagnostic (application; it is not

ide the ability to specify the diagnostic data to load by means of this extension.

E1 For an ODX-MVCI based system, the information provided by the OTX DiagDataBrowsing terms

on the pre-loaded ODX data and especially on the selected vehicle information table (VIT)."

The)
use
info
NOT
of thi

8.2

8.2.

The)
des

8.2.

The)
sho

OTX DiagDataBrowsing extension is based on the OTX.BiagCom extension, as specified in
5 the diag: ComChannel, diag:DiagService and diag: Parameter objects from which d
mation can be queried.

E2 In case an ODX/MVCI system is used, the tafgeted data is contained in the VEHICLE- INFORMA!
e ODX data which can be queried via the ASAM MCD-3D-API.

Data types

1 Overview

OTX DiagDataBrowsing._extension introduces a single data type named ComChannelCaf
Cribed in the following.

P

Syntax

syntax of-theé ComChannelCategory datatype declaration of the OTX DiagDataBrowsing ¢
vn in Figure 33.

otx:Extensioninterface

t sequence
for instance
annel need
retrieved at

iated to the
ication and
ntended to

s dependent

Clause 7. It
verse static

TION section

tegory, as

bxtension is

«XSDcomplexType»
otx:DataType

b

«XSDcomplexType»
otx:SimpleType

«XSDcomplexType»
ComcChannelCategory

«XSDelement»
+ init: ComChannelCategoryLiteral [0..1]

<

Figure 33 — Data model view: DiagDataBrowsing data types
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8.2.3 Semantics

8.2.3.1

General

The ComChannelCategory enumeration type in the OTX DiagDataBrowsing extension is derived from
otx:SimpleType.

8.2.3.2 ComcChannelCategory
ComChannelCategory is an enumeration type describing the category of a ComChannel.
The list of allowed enumeration values is defined as follows:
— BASE_VARIANT: A ComChannel of this category references a base variant that is the” common
denomj|nator of a set of ECU variants.
— FUNCT[[ONAL GROUP: A ComChannel of this category references a functional group of ECUs, i.e. { set
of ECUs that share the same functional address.
— PROTOfOL: A ComChannel of this category references a protocol-level «ammunication link, i.g. it
contains a set of diagnostic services that are common to all ECUs implementing a specific procotol.
Communication channel categories are used by GetComChannelList forfiltering available communicgtion
channels by category (cf. 8.4.3.1). Since filtering by the fourth categety ¥ ECU_VARIANT — would in many
cases prodlice a large and rather unmanageable list of ECU variants;.this category is intentionally not pajt of
the ComChgnnelCategory enumeration. Instead, the term GetEéuVariantList shall be used for gefting
only those ECU variants associated to a single ECU base variaptiat a time (cf. 8.4.3.2).
IMPORTANT — ComChannelCategory values may oceur as operands of comparisons (cf. Part 2 of
ISO 13209, |relational operations). For this case, the following order relation shall apply:
BASE _VARIANT < FUNCTIONAL GROUP < PROTOCOL.
IMPORTANT — When applying otx:ToString-on a ComChannelCategory value, the resulting stfing
shall be [the name of the enumeration value, e.g. otx:ToString(PROTOCOL)="PROTOCQL".
Furthermofe, applying otx:ToInteger Shall return the index of the value in the enumeration
ComChannelCategories (smallest index is 0). The behaviour is undefined for other conversion tefms
(cf. Part 2 ¢f 1ISO 13209).
ComChannglCategory iS an otx: SimpleType. Its members have the following semantics:
— <initp : ComChannelCategoryLiteral [0..1]
This ogtional element stands for the hard-coded initialisation value of the identifier at declaration time.

value

ComChannelCategories={BASE_VARIANT | FUNCTIONAL GROUP | PROTOCOL}

[1

IMPORTANT — If the ComChannelCategory declaration is not explicitly initialized (omitted <init>
element), the default value shall be BASE_VARIANT.
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Variable access

8.3.1 Overview

As specified in Part 2 of ISO 13209, OTX extensions shall define a variable access type for each datatype
they define (exception types inclusively). All variable access types are derived from the OTX Core Variable
extension interface. The following specifies all variable access types defined for the DiagDataBrowsing

exte

nsion.

8.3.2 Syntax

Figu

8.3.

The)
detd

8.4
8.4.

The
diag

8.4.

Figu

re 34 shows the syntax of the DiagDataBrowsing extension's variable access types.

otx:Extensioninterface

«XSDcomplexType»
otx:Variable

«XSDattribute»
+ name: otx:OtxLink

«XSDelement» ﬂ «XSDcomplexType»

+ path: otx:Path [0..1] ComChannel€ategoryVariable

Figure 34 — Data model view: DiagDataBrowsing variable access types

B Semantics

ils.
Terms
1 Overview

terms in the OTX DiagDataBrowsing extension shall be used to retrieve static informatidg
nostic vehicle information database, at runtime.

P Syntax

re 35 shows the-syntax of all terms in the OTX DiagDataBrowsing extension.

©IS

0 2012 - All rights reserved

general semantics for all variable access types shall apply. Please refer to Part 2 of 1SO 13200 for further

n from the
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otx:ListTerm

«XSDcomplexType»
GetComChannelList

otx:ListTerm

«XSDcomplexType»
GetEcuVariantList

«XSDcomplexType»
GetDiagServicelist

otx:ListTerm

«XSDelement»
+ category: ComChannelCategoryTerm [0..1]

«XSDelement»
+ comChannel: ComChannelTerm

«XSDelement»
+ comChannel: ComChannelTerm

otx:ListTerm

«XSDcomplexType»
GetRequestParameterList

otx:ListTerm

«XSDcomplexType»
GetResponseParameterList

«XSDcomplexType»

GetAllowedParameterValueList

otx:ListTerm

«XSDelement»
+ diagService: DiagServiceTerm

«XSDelement»
+ diagService: DiagServiceTerm

«XSDelement»
+ parameter: ParameterTerm

otx:BooleanTerm

XSDcomplexType»
IsStringParameter

otx:BooleanTerm

«XSDcomplexType»
IsBooleanParameter

otx:BobleanTerm

«XSDcomplexTypes
IsNumericParameter

«XSDelementp
+ parameter| ParameterTerm

«XSDelement»
+ parameter: ParameterTerm

«XSDelement»
+ parameter: ParameterTerm

otx:BooleanTerm

XSDcomplexType»
ComplexParameter

otx:BooleanTerm

«XSDcomplexType»
IsByteFieldParameter

«XSDelementp
+ parameter| ParameterTerm

«XSDelement»
+ parameter: ParameterTerm

ComChannelCategoryTerm

4XSDcomplexType»
Com[ChannelCategoryValue

ComChannelCategoryTerm

«XSDcomplexType»
ComcChannelCategoryLiteral

xsd:string

«enumeration»
ComcChannelCategories

«XSDattribute
+ valueOf: ofx:OtxLink
«XSDelement
+ path: otx:Hath [0..1]

«XSDattribute»
+ value: ComChannelCategories

BASE_VARIANT
FUNCTIONAL_GROUP
PROTOCOL

8.4.3 Senjantics

8.4.3.1 GetComChannelList

Figure 35 — Data modelview: DiagDataBrowsing terms

GetComChgnnelList shall return/a list of strings containing the identifiers of all communication chanpels

described ir

the diagnostic vehicle information data base.

If the optiopal attribute ‘eategory is set, only those communication channel identifiers shall be retugned

which belong to the given category.

NOTE Ih the case of a MVCI/ODX based system, the equivalent of a communication channel identifier shall bg

SHORT-NAME of 8\ LOGICAL-LINK.

the

GetComChannelList iS an otx:ListTerm. Its members have the following semantics:

— <category> :

ComChannelCategoryTerm [0..1]

This optional element specifies the category according to which the com channels shall be filtered.

8.4.3.2 GetEcuVariantList

GetEcuVariantList shall return a list of strings which represents the names of all ECU variants for a given
communication channel (cf. 7.7.2, communication channel related terms of the OTX DiagCom extension). The
channel shall either point to a base variant or an ECU variant — in both cases, the names of the ECU variants
of the base variant shall be returned. If a base variant has no associated ECU variants, an empty list shall be

70
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returned. Furthermore, in case the communication channel points to a protocol or functional group, an
exception shall be thrown.

NOTE In the case of a MVCI/ODX based system, the equivalent of a variant name shall be the SHORT-NAME of an
ECU-VARIANT.

GetEcuVariantList is an otx:ListTerm. Its members have the following semantics:

— <comChannel> : diag:ComChannelTerm [1]

This element represents the communication channel which provides the data.

Thrths:

— |otx:TypeMismatchException
If the communication channel belongs to the category PROTOCOL or FUNCTIONAL_GROUP (cf.(8.2.3.2).

8.4.B.3 GetDiagServiceList

GetDiagServiceList shall return a list of strings containing the names _ of all diagnostic services available
for & given communication channel (cf. 7.7.2, communication channel related’'terms of OTX DiagCam).

NOTE In the case of a MVCI/ODX based system, the equivalent©f a diagnostic service name ghall be the
SHORT-NAME of a DIAG-COMM.

GetDiagServiceList is an otx:ListTerm. Its members.have the following semantics:

— |<comChannel> : diag:ComChannelTerm [1}]

This element represents the communication channel whose diagnostic services shall be listed
8.4.B.4 GetRequestParameterList

GetRequestParameterList shall returfra list of strings containing the names of all request pargmeters of a
givgn diagnostic service (cf. 7.7.3, diagnostic service related terms of the OTX DiagCom extension).

NOTE In the case of a MVCI/ODX based system, the returned list shall contain the SHORT-NAMEs [of all PARAM
objerts (enclosed in a PARAMS( object of the REQUEST). In case a request parameter is a complex parameter (e.g. a
STRPCT) there shall be no deep recursion into that parameter.

GetRequestParaméterList iS an otx:ListTerm. Its members have the following semantics:

— |<diagSerwvice> : diag:DiagServiceTerm [1]

This elemient represents the diagnostic service whose request parameters shall be listed.

8.4.B5~ " GetResponseParameterList

GetResponseParameterList shall return a list of strings containing the names of all response parameters
of a given diagnostic service (cf. 7.7.3, diagnostic service related terms of the OTX DiagCom extension).

NOTE In the case of a MVCI/ODX based system, the returned list shall contain the SHORT-NAMEs of all PARAM
objects (enclosed in a PARAMS object of the first POS-RESPONSE). In case a response parameter is a complex parameter
(e.g. a STRUCT) there is NO deep recursion into that parameter.

GetResponseParameterList iS an otx:ListTerm. Its members have the following semantics:

— <diagService> : diag:DiagServiceTerm [1]

This element represents the diagnostic service whose response parameters shall be listed.
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8.4.3.6 GetAllowedParameterValueList

GetAllowedParameterValueList shall return a list of strings containing the allowed values for a
parameter. If there is no enumeration of allowed values associated to the parameter, the empty list shall be
returned.

NOTE In the case of a MVCI/ODX based system, this applies only to parameters which have a TEXTTABLE as

COMPU-METHOD or to parameters which are of type TABLE-KEY. For those parameters the list contains all valid entries of
a TEXTTABLE or all entries which are valid for the TABLE-KEY. For other parameters the returned list is empty.

GetParameterValueList is an otx:ListTerm. Its members have the following semantics:

— <parameter> : diag:ParameterTerm [1]

The elgment addresses the name of the request or response parameter.

8.4.3.7 IsStringParameter

IsStringParameter shall return true if and only if the given parameter represents-a string value accorfling
to its definitjon in the diagnostic data base.

IsStringParameter iS an otx:BooleanTerm. |[tS members have the following semantics:

— <parameter> : diag:ParameterTerm [1]

The elgment addresses the name of the request or response patameter to be type-tested.

8.4.3.8 IsBooleanParameter

IsBooleanParameter shall return true if and only ifsthe given parameter represents a Boolean value
according t¢ its definition in the diagnostic data base,

IsBooleanParameter iS an otx:BooleanTexm; Its members have the following semantics:

— <parameter> : diag:ParameterTerm [1]

The elgment addresses the name ©f the request or response parameter to be type-tested.

8.4.3.9 ISNumericParameter

IsNumerig¢Parameter shallreturn true if and only if the given parameter represents a numeric value
according t@ its definitioriin-the diagnostic data base.

IsNumerig¢Parameter iS an otx:BooleanTerm. Its members have the following semantics:

— <para1neter> : diag:ParameterTerm [1]

The element addresses the name of the request or response parameter to be type-tested.

8.4.3.10 IsByteFieldParameter

IsByteFieldParameter shall return true if and only if the given parameter represents a bytefield value
according to its definition in the diagnostic data base.

IsByteFieldParameter iS an otx:BooleanTerm. ItS members have the following semantics:

— <parameter> : diag:ParameterTerm [1]

The element addresses the name of the request or response parameter to be type-tested.
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8.4.3.11 IsComplexParameter

IsComplexParameter shall return true if and only if the given parameter neither represents a string,
Boolean, numeric nor bytefield value according to its definition in the diagnostic data base.

IsComplexParameter iS an otx:BooleanTerm. [ts members have the following semantics:

<parameter> : diag:ParameterTerm [1]

The element addresses the name of the request or response parameter to be type-tested.

8.4.8.12 ComcChannelCategoryTerm

The)

terms which return a ComChannelCategory enumeration value (see 8.2.3.2). It has no‘special m

8.4.8.13 ComcChannelCategoryValue

This
info
ples

Asspciated checker rules:

Throws:

8.4.

This

term returns the ComChannelCategory stored in a ComChannelCategory variable

se refer to Part 2 of ISO 13209.

Core_Chk053 — no dangling OtxLink associations (see Patt.2 of ISO 13209)

otx:0utOfBoundsException
Only if a <path> is set: The <path> pointsta’a location which does not exist (like a list inde
exceeding list length, or a map key which js not part of the map).

B.14 ComChannelCategoryLiteral

~

abstract type ComChannelCategoryTerm iS an otx:SimpleTerm. It serves as a base’for gll concrete
bmbers.

For more

mation on value-terms and the syntax and semantics of the valueQf attribute and <path> element,

term shall return a ComChannelCategory enumeration value (see 8.2.3.2) from a hard-codeq literal.

ConChannelCategorylLiteral iS a ComChannelCategoryTerm. Its members have the following

sen

antics:

value : ComChannelCategories={BASE_ VARIANT | FUNCTIONAL GROUP|PROTOCOL}

This attribute’shall contain one of the values defined in the ComChannelCategories enume
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9 OTX EventHandling extension

9.1 Intro

duction

At some point during execution, an OTX sequence needs to interact with the outside world. OTX sequences
can cause things to happen in various ways, for example by calling actions from the HMI and DiagCom
extensions. Responses can also come back into OTX through these actions (for example a blocking call to a
hmi :ConfirmDialog), but in addition to these blocking mechanisms, OTX provides an event concept for
finer-grained control of input events.

During the ¢xecution of an OTX procedure events may occur as a result of activities outside the procedure
example a pser screen click or a timer expires) or inside (for example a variable changes state as aresu
an assignment in a parallel thread). OTX has no mechanisms (such as call-backs or listeners) to_handle th

events asy
procedural
events sequ

The primary

Event

examp
abstrag
source
(eldest

Event.

populated by event sources and can be stored in Event-type variables. Various terms exist to exar

and ex

WaitFd
until ar
execut

9.2 Data

9.2.1 Oveg

The OTX E
in the follow

9.2.2 Syn

The syntax

fax

chronously. The OTX EventHandling extension is designed to be fully synchronous’— it usg
mechanism to wait for events to occur. A procedure with complex event requirements may proq
entially in a loop until some exit criteria is encountered.

elements of the OTX EventHandling extension are:

source. An event source is something that creates events as a result of some occurrence -
e a screen press or a timer expiring. In OTX, event sources are’created by terms that extend
t term EventSourceTerm. An event source starts queuing events right after being created. E
may contain multiple events in their event queue which can be removed from the qu
first) by using the WaitForEvent action.

b

An event encapsulates all the information about\what has occurred. Events are created
ract content from events. There is no programmatic way to create events.
rEvent. The EventHandling extension defines a single action that blocks a thread of execu

event occurs. This action is the synghronisation point between the event sources and the (
on thread.

types
rview

entHandling extension introduces two data types named Event and EventSource, as descr
ing.

of.all OTX EventHandling data type declarations is shown in Figure 36.

(for
It of
ese
S a
ess

- for
the
ent
eue

and
hine

tion
DTX

bed
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otx:Extensioninterface

«XSDcomplexType»
otx:DataType

7

«XSDcomplexType»
otx:ComplexType

«XSDcomplexType»
Event

«XSDcomplexType»
EventSource

<

Figure 36 — Data model view: EventHandling data types
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9.2.3 Semantics

9.23.1

General

Since the OTX Event data types have no initialisation parts, they can not be declared constant.

9.2.3.2

Event

3:2012(E)

Variables of type Event can be declared to hold events generated by event sources. Event variables cannot
be initialised; therefore it is not permitted to declare an Event constant.

The
cres
eve

Oondg
exa

Event data type encapsulates the information about a single event. There are no terms g
te events explicitly, programmatically — they are only created implicitly by event sources;‘ance
Nt occurs.

e an event has been obtained from an event source (by using a WaitForEyvent action
mined using terms of the EventHandling extension (or other extensions, With” event handl

instance terms which tell which type of event source an event originates from,

Sing

IMP

e Event has no initialisation parts, an Event can not be declared constant.

ORTANT — Other OTX extensions may define additional‘event source terms by ext

I actions to
the awaited

it can be
ng), so for

bnding the

EventSourceTerm type. E.g. the OTX HMI extension defings/the hmi:ScreenClosedEvéntSource

tern

9.2.
Var

Ondg
corr
thre|

For
and
eve

Red
calli

Eve)
9.4
as g

Sing

n which listens for the closed-event when the user closes‘the screen.

B.3 EventSource

ables of type EventSource are handles to event'sources created by any EventSourceTerm|

e an EventSource has been created, (its internal event queue shall start registering ev
espond to the EventSourceTerm sulitype chosen for creating. Queueing shall be done in
pd of the runtime system.

instance, in the case of an event source which was created by a MonitorChangeEventsSq
assigned to an EventSougce variable, the event source's internal queue starts registering e
nt of the monitored value immediately.

istered events may‘be read out and removed one by one from an event source's queue by

ents which
a separate

burce term
ach change

repeatedly

hg the WaitForEvent action on that event source. See 9.4.3.1 for details on the WaitForEvent action.

ht source queueing can be stopped explicitly by using the CloseEventSource action, as

.B.2. Event_sources which are created on-the-fly within a WaitForEvent action shall be clos

oon as_the action exits.

e EventSource has no initialisation parts, an EventSource can not be declared constant.

specified in
ed implicitly
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9.3 Variable access

9.3.1 Overview

As specified in Part 2 of 1ISO 13209, OTX extensions shall define a variable access type for each datatype
they define. All variable access types are derived from the OTX Core otx:Variable extension interface.
The following specifies all variable access types defined for the OTX EventHandling extension.

9.3.2 Synt

ax

Figure 46 s

9.3.3 Sen]

The general semantics for all variable access types apply. Refer toPart 2 of ISO 13209 for further details.

OWS 1he Syntax Or the eventHandliing extension's variable acCess 1ypes.

«XSDcomplexType»
otx:Variable

otx:Extensioninterface

«XSDcomplexType»

«XSDattribute»
+ name: otx:OtxLink

«XSDelement»
+ path: otx:Path [0..1]

EventVariable

«XSDcomplexType»

EventSourceVariable

Figure 37 — Data model view: EventHandling variablésaccess types

antics

9.4 Actiopns

9.4.1 Oveg

The OTX EpentHandling extension introduces.the actions named WaitForEvent and CloseEventSou}

rview

as describef in the following.

9.4.2 Synfax

Figure 38 shows the syntax of allactions in the OTX EventHandling extension.

otx:ActionRealisation

«XSDcomplexType»
WaitForEv ent

otx:ActionRealisation

«XSDcomplexType»
CloseEventSource

@XSDelement» «XSDelement»
% source: EventSourceTerm [1..%] + source: EventSourceVariable [1..¥]
ha CVCTIL. EVUIILVQIiaUIU |_U..J.J

rce,

Figure 38 — Data model view: EventHandling actions

9.4.3 Semantics

9.4.3.1 WaitForEvent

The WaitForEvent action shall block the thread of execution until it receives an event from one of its event
sources. As soon as an event becomes available in one of the sources' event queues, WaitForEvent shall
remove that event from the event source's queue and exit; the thread of execution continues to the next node.

76

© 1SO 2012 — All rights reserved


https://standardsiso.com/api/?name=453b2b2f58ac723c2182982dc3c8ff4b

ISO 13209-3:2012(E)

If an event variable was specified, the event that caused WaitForEvent to exit is assigned to the variable.

Special semantics apply for the following cases:

a)

b)

Ino
be

The)

B.2 CloseEventSource

Situations may occur when event sources already contain one or multiple events in their event queue
before being used by a WaitForEvent action. In that case, WaitForEvent shall use the eldest event
available in any of its event sources' queues (and assign it to an event variable, if specified). If there is

more than one eldest event — this may happen for events that occurred at the same time —t
the event source which is listed first in the action shall be used (first in XML document order).

closed (the ones that are not assigned to an EventSource variable).

rder to determine later which of the event sources has fired the event, the terms described in 4
sed.

members of the WaitForEvent action have the following semantics:

<source> : EventSourceTerm [1l..*]

This represents one or more event sources that the action shall wait for. The wait shall be te
the first source to fire an event.

<event> : EventVariable [0..1]

This optional element represents an Event-type variable-which shall receive the event that
this wait.

CloseEventSource action shall close and dispose given event sources. Closed event sou
e queue any events.

bn is an error and will cause an otx: InvalidReferenceException (through the EventSoty
as specified in 9.5.2.3.2).

se that CloseEventSource is applied to an event source which is already closed, the
rm nothing (NOP).

he event of

ion shall be

).5.4 should

minated by

terminates

rces will no

e closed, an event source can nat be reopened. Using a closed event source e.g. in a WaitForEvent

irceValue

action shall

CAUTION — In parallel execution, situations may occur where an event source gets closed by a
seEventSource action while being used in a WaitForEvent action (in another parallel
tForEvent{action has no other event sources registered, this will cause a deadlock situ
ors should avoid such situations by careful test sequence design and the us3
xGroup node, as specified by Part 2 of ISO 13209.

Cl
Wai
aut
Mu

The

ane). If the
ation. OTX
ge of the

<source> : EventSourceVariable [1..%*]

This represents one or more variables which contain the event sources that shall be closed.
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9.4.4 Example

The example below shows the use of the WaitForEvent action with a MonitorChangeEventSource 0On a
variable x and a TimerExpiredEventSource of 10 seconds.

The MonitorChangeEventSource starts queueing change events of variable x prior to being used in the
WaitForEvent action, right after being created in the Assignment action. In constrast the
TimerExpiredEventSource is created on-the-fly inside of the WaitForEvent.

If x does not change its value, the wait will exit after 10 seconds. In any case — once one of the event sources
fires the ev H } } ' st t t

After the whit, the MonitorChangeEventSource is closed by an explicit CloseEventSource action| By
contrast, th¢ TimerExpiredEventSource is closed implicitly as soon as the wait exits.

EXAMPLE Sample of OTX-file "EventHandlingExample.otx"

<action i3d="al">
<speciffication>Create a MonitorChangeEventSource listening to variable x</specification>
<realidation xsi:type="Assignment">
<resylt xsi:type="event:EventSourceVariable" name="xMonitor"/>
<tern xsi:type="event:MonitorChangeEventSource">
<eYent:variable xsi:type="IntegerVariable" name="x"/>
</tefm>
</realijsation>
</action3

<action jd="a2">
<speciffication>Wait for a change of x's value, stop waiting after 1(0\Seconds</specification>
<realidation xsi:type="event:WaitForEvent">
<everlt:source xsi:type="event:EventSourceValue" valueOf="xMonitor"/>
<everlt:source xsi:type="event:TimerExpiredEventSource">
<eYent:timeout value="10000" xsi:type="IntegerLiteral"/>
</evgnt:source>
<event:event name="myEvent'"/>
</realisation>
</action3

<action i3d="a3">
<speciffication>Close xMonitor event source</specification>
<realigdation xsi:type="event:CloseEventSourcée!>
<evernt:source name="xMonitor"/>
</realisation>
</action3

9.5 Terms
9.5.1 Ovdrview
The Terms pf the OTX EvVentHandling extension are grouped into three different categories:

— Event ferms. “Event terms return events. The OTX EventHandling extension defines exactly one eyent
term nTmed EventValue.

— Event source terms. Event source terms can be used within WaitForEvent actions. This extension
defines several event sources, but additional event sources may be defined in other OTX extensions. In
particular the OTX HMI extension defines the hmi : ScreenClosedEventSource term as a source of
GUI events.

— Event property terms. The terms in this category are used to examine events that are produced by

event sources. They all operate on an event that is accessed using an EventTerm and return one of the
values stored in the event for further processing.
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The term categories described above are shown in Figure 39.

«XSDcomplexType»
EventTerm

«XSDcomplexType»

«XSDcomplexType»
eventEventValue

«XSDcomplexType»
TimerExpiredEventSource

1ISO 13209-3:2012(E)

«XSDcomplexType»
DiagServiceEventSource

«

otx: Extensioninterface

IXSDcomplexType»
otx:Term

9.5.

9.5.

Figure 39 — Data medel view: EventHandling term categories

P Event terms

R.1 Description

cvensoarcerernn

«XSDcomplexType»
otx:SimpleTerm

i

«XSDcomplexType»
otx:BooleanTerm

«XSDcomplexType»
MonitorChangeEventSource

Y

Ay

«XSDcomplexType»
[ThresholdExceededEv entSource]

«XSDcomplexType»
IsMonitorChangeEvent

«XSDcomplexType»
IsThresholdExeeededEv ent

«XSDcomplexType»
IsTimerExpiredEvent

«XSDcomplexType»

Terms in this category réturn events.

9.5.

Figd

.2  Syntax

re 40 shows the syntax of the event terms.

GetNewValue

EventTerm

ScreenClosedEv entSource

«XSDcomplexType»

© I1SO 2012 — All rights reserved
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EventValue

«XSDattribute»
+ valueOf: otx:OtxLink

«XSDelement»
+ path: otx:Path [0..1]

Figure 40 — Data model view: Event terms
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9.5.2.3

9.5.23.1

Semantics

EventTerm

The abstract type EventTerm iS an otx:Term. It serves as a base for all concrete terms which return an
Event. It has no special members.

9.5.2.3.2

EventValue

This term returns the Event stored in an Event variable. For more information on value-terms and the syntax

and seman

Associated
Core_(

Throws:

otx:0
Only if
exceed

otx:I
If the v

9.5.3 Eve

9.5.3.1 1
Terms in th
defined her
the embedd

NOTE I
type defined
WaitForEve
9.5.3.2

.

Figure 41 s

ICS Of the valueOf attribute and <path> element, please reter 10 Part Z or 150 15203.

checker rules:
hk053 — no dangling OtxLink associations (see Part 2 of ISO 13209)

1tOfBoundsException
a <path> is set: The <path> points to a location which does mot“exist (like a list in
ing list length, or a map key which is not part of the map).

hvalidReferenceException
hriable value is not valid (no value was assigned to the variable before).

Nt source terms

escription

is category represent event sources. In a/WaitForEvent action, any of the event source te
b or in other OTX extensions may be used. The WaitForEvent action waits so long until on
ed event source term fires an event,

is an intended design goal of the, OTX EventHandling extension that there is no explicit EventSource
Therefore it is not possible to declare EventSource variables. Event source terms are useable only w
ent actions.

yntax

hows the syntax ofthe event source terms.

EventSourceTerm

«XSDcomplexType»
EventSourceValue

EventSourceTerm

«XSDcomplexType»

dex

rms
e of

data
ithin

«XSDattribute»
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+ valueOf: otx:OtxLink

«XSDelement»
+ path: otx:Path [0..1]

«XSDelement»
+ timeout: otx:IntegerTerm

EventSourceTerm «XSDcomplexType»

«XSDcomplexType» ThresholdExceededEv entSource

MonitorChangeEv entSource

«XSDelement»
+ lowerThreshold: otx:SimpleTerm
+ upperThreshold: otx:SimpleTerm

«XSDelement»
+ variable: otx:Variable

Figure 41 — Data model view: Event source terms
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9.5.3.3 Semantics

9.5.3.3.1 EventSourceTerm

The abstract type EventSourceTerm iS an otx: Term. It serves as a base for all concrete terms which return
an EventSource. It has no special members.

9.5.3.3.2 EventSourceValue

This term returns the Event stored in an Event variable. For more information on value-terms and the syntax
and[Semantics of the valueOf atrnbuie and <path> element, please refer 1o Part Z of 1ISO 132009.

Asspciated checker rules:
— |Core_Chk053 — no dangling OtxLink associations (see Part 2 of ISO 13209)

Throws:

— |otx:0utOfBoundsException
Only if a <path> is set: The <path> points to a location which>.dees not exist (like fa list index
exceeding list length, or a map key which is not part of the map).

— |otx:InvalidReferenceException
If the variable value is not valid (no value was assigned to the‘variable before).

9.5.8.3.3 MonitorChangeEventSource

Thig term creates an event source that shall monitor a variable's value and fire an event when it changes. The
fired event shall maintain a snapshot of the new value of the monitored variable, which may be regad out later
(seg GetNewValue term). Event queueing shall start immediately once the event source is created.

IMPORTANT — Change-monitoring shall be shallow. This means that changes inside qf complex
valles shall NOT be recognized, like e.gs'a change of an item in a List or Map, or the remoyVal of items
fro a List or Map, etc. Regardingycomplex data types the only recognized change i§ when the
variable changes its value, e.g. when another List is assigned to the variable.

IMPORTANT — The case when a value is assigned to a formerly uninitialized variable shiall also be
recognized as a change event and shall NOT pose an error.

Moni torChangeEventSource iS an EventSourceTerm. Its members have the following semaptics:

— |<variableX : otx:Variable [1]

Represents the variable that shall be monitored. If the variable value changes, the event shiall be fired,
causing-an embedding WaitForEventAction to exit.

Asshciated checker rules:

— Event_Chk002 — No Path in MonitorChange related terms

9.5.3.3.4 ThresholdExceededEventSource
This term creates an event source that shall monitor the value of a variable and fire an event when the value
goes outside a specified range. If the value is outside of the specified range right from the start, the event shall
be fired, too. The fired event shall maintain a snapshot of the new value that exceeded the threshold, which
may be read out later (see GetNewValue term).

Event queueing shall start immediately once the event source is created.
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This event source term shall only be applied for data types on which an order relation is defined. These are

the Simple

Type data types as specified in Part 2 of ISO 132009.

IMPORTANT — A ThresholdExceededEventSource Which is applied to an uninitialized variable shall

also count

as threshold exceeded event and does NOT pose an error.

ThresholdExceededEventSource iS a MonitorChangeEventSource. Its members have the following

semantics:

— <variable> : otx:Variable [1] (derived from MonitorChangeEventSource)
Repredents the variable that shall be monitored. It the variable value goes outside of the specified-tgnge
(see below) or is already outside from the beginning, the event shall be fired, causing an emhbedfling
WaitFprEventAction to exit.

— <lowefkThreshold>: otx:SimpleTerm [1]
Repredents a value to compare against. If the value of the monitored variable begomes less that|this
value, the event shall be fired.

— <uppekThreshold>: otx:SimpleTerm [1]
Repregents a value to compare against. If the value of the monitored variable becomes greater than|this
value, the event shall be fired.

Associated [checker rules:

— Event_[Chk002 — No Path in MonitorChange related terms

— Event_[Chk001 — Correct data types of ThresholdExceededEventSource arguments

9.5.3.3.5 [TimerExpiredEventSource

This term shall create an event source that producés an event when a specified time expires. If the spec|fied

time expires, the timer expiry event is produced.and put into the event source's queue. Event queueing ghall

start immediately once the event source is created.

TimerExpjredEventSource iS an EventSourceTerm. |ItS members have the following semantics:

— <timeput>: otx:Numeric¢Term [1]
This element specifies an-Integer value that is interpreted as a time in milli-seconds to wait. Once| the
given |number of millsSeconds has passed, the event shall be fired, causing an embedfling
WaitFprEventAction to exit. Float values shall be truncated.

Throws:

— otx:0htOfBoundsException
if the tilmeaut value is negative

82
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9.5.4 Event property terms
9.54.1 Description
Terms in this category return diverse information on event properties.

9.5.4.2 Syntax

Figure 42 shows the syntax of the event property terms.

otx:BooleanTerm otx:BooleanTerm otx;BopleanTerm
«XSDcomplexType» «XSDcomplexType» «XSDcomplexTypep
IsMonitorChangeEv ent IsTimerExpiredEv ent IsThresholdExceededfv ent
«XSDelement» «XSDelement» «XSDelemeanty
+ event: EventTerm + event: EventTerm + event:(EventTerm
+ variable: otx:Variable [0..1]

otx:Term

«XSDcomplexType»
GetNew Value

«XSDelement»
+ event: EventTerm

Figure 42 — Data model view? Event property terms

9.5.4.3 Semantics

9.5.4.3.1 IsMonitorChangeEvent

The| IsMonitorChangeEvent term accepts an EventTerm yielding an Event object that has peen raised
by |the OTX runtime system, as ‘& result of either using a MonitorChangeEventSource Or a
ThrlesholdExceededEventSource in a WaitForEvent action. The term shall return true iff and only if
the Event originates from such a‘kind of event source. In case an optional variable is specifigd, the term
sha|l return true if and only\if’the Event was fired because that particular variable changed.|If the given
Variable was not the reason for the event, f£alse shall be returned.

IsMonitorChangeEvent iS an otx:BooleanTerm. Its members have the following semantics:

— |<event>- ¥ EventTerm [1]

Represents the Event whose type shall be tested.

— |<wariable> : otx:Variable [0..1]

Optionally specifies the variable which shall be tested for being the reason for the event.

Associated checker rules:

— Event_Chk002 — No Path in MonitorChange related terms

9.5.4.3.2 IsTresholdExceededEvent

The IsThresholdExceededEvent term accepts an EventTerm yielding an Event object that has been
raised by the OTX runtime, as a result of using a ThresholdExceededEventSource in a WaitForEvent
action. The term shall return true if and only if the Event originates from a
ThresholdExceededEventSource.
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IsThresholdExceededEvent iS an otx:BooleanTerm. Its members have the following semantics:

Repres

9.5.4.3.3

<event> :

EventTerm [1]

ents the Event whose type shall be tested.

IsTimerExpiredEvent

The IsTimerExpiredEvent term accepts an EventTerm term yielding an Event object that has been
raised by the OTX runtime, as a result of using a TimerExpiredEventSource in a WaitForEvent action.

The term sh

all return true if and only if the Event originates from a TimerExpiredEventSource.

IsTimerExpiredEvent is an otx:BooleanTerm. Its members have the following semantics:
— <event> : EventTerm [1]

Repredents the Event whose type shall be tested.
9.5.4.3.4 |GetNewValue
GetNewValue shall only be applied to events which were fired by a MonitorChangeEventSource Or [one
of its descepdants. The term shall return the value which was stored in the given Event; that value represents
a snapshot|of the monitored variable's new value at the time when the eyent was fired. The term is usefll to
find out which new value a variable had after it changed.
IMPORTANT — Since it depends on the datatype of thev'variable which was monitored| by
MonitorChangeEventSource, the return type of GetNewValue is in general not known at authofing

time. Therq
when resu
which cant

GetNewVal

<even

Repres
time of

Throws:

otx:T
If the s

fore, type-safety of this term cannot be checked statically. Runtime exceptions may oqd
ot be converted to integer.
ue is an otx: Term. Its members havé the following semantics:

> : EventTerm [1]

ents the monitor change eventfrom which the new value of the formerly monitored variable at
value change shall be returned.

ypeMismatchException
pecified event has not been raised by a MonitorChangeEventSource or one of its descend

84

cur

ts of this term are used in the wrong place,“e.g. when using otx:ToInteger on a value

the

ants.
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ISO 13209-

OTX Flash extension

10.1 Introduction

3:2012(E)

The OTX Flash extension provides access to data types, terms and actions for reading data from a flash
session context and creating flash jobs.

IMPORTANT — It is an explicit design goal of the OTX Flash extension that it supports the flash data
acquisition side |n the flash process only There are no actions defmed herein wh|ch carry out the

The
ses
arbi
sec

The)
ses
add

NOT
As
com

shoyld be usable abstractions for any system that is implementing a solution to the vehicle communical

dom|
NOT

regg
to ug

Figy

Iause 6

OTX Flash extension is designed for flash-data acquisition and flash job creation; downloading
| happen by executing a flash job via ExecuteDiagService as defined by the OTX DiagCon

Flash extension assumes that several flash sessions can exist for a communication chan
bion contains several flash blocks and a flash block several flash segments:”The segments
rary number of data bytes. Since data can be compressed, size infarmation is supplied.
Irity information is attached to blocks and the session.

Flash extension is designed to support use cases from the flash-process domain, e.g. cho
tion and handle low level functions which are needed insidé™a flash job to access flash d
tional information.

E 1 Itis an explicit design goal of the OTX Flash extension'to’be usable with any diagnostic communi
h design guideline, an ODX/MVCI based system has. been considered — as ODX/MVCI is solving
munication problem domain on a highly generic level, the.design concepts that have been adopted for t
ain.

E2 Inan ODX/MVCI based system, the session context is an ODX ECU-MEM container. Therefore 1

rding the usage of the terms and actions ef'the Flash extension describe ODX scenarios. Nevertheless
e a subset of the nodes to describe download via proprietary protocols and raw data sources like binary.

re 43 shows the data structure'model of the OTX Flash extension.

s specified

to an ECU
extension.

hel. A flash
contain an
Additionally

ose a flash
ata and its

ation kernel.
the vehicle
Nis extension
tion problem

he examples
it is possible

comChannel FlashSession

Checksum

Audience
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Security
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Format FlashBlock

[Security Method

Identification Compressed Size

Validity

*

1.

DiagService

Uncompressed
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Type segment

R

Ownldent Start Adress
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Figure 43 — Data structure model of the OTX Flash extension
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types

rview

The OTX Flash extension introduces the data types named FlashJob and FlashSession, as well as the
enumeration types FlashFileFormat and Audience.

10.2.2 Syntax

The syntax of all OTX Flash data type declarations is shown in Figure 44.

10.2.3 Sen

10.2.3.1 (

The data ty,|

10.2.3.2 H

The Flash

process. Based on the concepts of the ODX/MVCI standard, a FlashJob can be parameterized wi

specific flag

difference Ietween a FlashJdob and a diag:DiagService. To parameterize a FlashJob with a f

session, plg

10.2.3.3 H

otx:Exfensioninterface
«XSDcpmplexType»
otx|DataType «XSDcomplexType» :] «XSDcomplexType»
A diag:DiagService FlashJob
«XSDcomplexType» <} «XSDcomplexType»
N otx:ComplexType FlashSession
«XSDcomplexType» «XSDcomplexType»
41 «XSDcomplexType» <} FlashFileFormat Audience
otx:SimpleType
DE «XSDelement» «XSDelement»
+ init: FlashFileFormatLiteral\0..1] + init: AudiencelLiteral [0..1]

Figure 44 — Data model view; ‘klash data types

antics

beneral

bes in the OTX Flash extension aré hased on otx:ComplexType and on otx:SimpleType.
lashJob

Tob data type represents-a diagnostic service that is used for performing the ECU reprogramt
h session which‘coentains the data to be programmed into the ECU. This is the interface-l

ase refer tojthe SetFlashSession action (see 10.5.3.3).

lash$ession

hing
h a
evel
ash

sion

The Flash
and downlo

Since Flas

ad information [ISO 22901].

hSession has no initialisation parts, a FlashSession can not be declared constant.

10.2.3.4 FlashFileFormat

FlashFileFormat iS an enumeration type describing the format of a flash file. It is used by the action
StoreUploadData (see 10.5.3.2).
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OTX runtimes should at least support a basic set of flash file formats, which is defined by the following list of
allowed enumeration values:

— BINARY: Raw binary data

— INTEL: Intel hex file

— SREC: Motorola S-Record file

IMPORTANT — FlashFileFormatTerm values may occur as operands of comparisons (cf. Part 2 of

ISO 13209, relational operations). For this case, the following order relation shall apply:
BINARY < INTEL—<SREES

IMPORTANT — When applying otx:ToString on a FlashFileFormat value, the resulting $tring shall
be [the name of the enumeration value, e.g. otx:ToString (BINARY)="BINARY". Fyrthermore,
applying otx:ToInteger shall return the index of the value in the FlashFileFormat efiumeration
(smfallest index is 0). The behaviour is undefined for other conversion terms (cf.'Part 2 of ISD 13209).

FlashFileFormat iS an otx:SimpleType. Its members have the following.semantics:

— |<init> : FlashFileFormatLiteral [0..1]

This optional element stands for the hard-coded initialisation valte of the identifier at declaratign time.

— wvalue : FlashFileFormats={BINARY|SREC|INTEL} [1]

This attribute shall contain one of the values defined\in the FlashFileFormats enumeration.

IMPORTANT — If the FlashFileFormat declaration is not explicitly initialized (omitt¢d <init>
element), the default value shall be BINARY.

10.2.3.5 Audience

Audience is an enumeration type whjeh.s used by the term GetListOfValidFlashSessions|(for filtering
flash sessions according to audience “property) as well as by the term BlockIsValidForAudjience (see
10.4.3.3.3 and 10.6.4.3.7).

Thellist of allowed enumeration’values is defined as follows:

— |"SUPPLIER"

— | "DEVELOPMENT”
— | "MANUFACTURING"
— |"AFTERSALES"

— |"AFTERMARKET"

IMPORTANT — AudienceTerm values may occur as operands of comparisons (cf. Part 2 of ISO 13209,
relational operations). For this case, the following order relation shall apply:
SUPPLIER < DEVELOPMENT < MANUFACTURING < AFTERSALES < AFTERMARKET.

IMPORTANT — When applying otx:ToString on an Audience value, the resulting string shall be the
name of the enumeration value, e.g. otx:ToString (SUPPLIER)="SUPPLIER". Furthermore, applying
otx:ToInteger shall return the index of the value in the Audiences enumeration (smallest index is 0).
The behaviour is undefined for other conversion terms (cf. Part 2 of ISO 13209).
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Audience is an otx:SimpleType. Its members have the following semantics:

— <init> : Audienceliteral [0..1]
This optional element stands for the hard-coded initialisation value of the identifier at declaration time.
— value
Audiences={SUPPLIER |DEVELOPMENT | MANUFACTURING | AFTERSALES | AFTERMARKET} [1]

This attribute shall contain one of the values defined in the Audiences enumeration.

IMPORTAN the

default vallie shall be SUPPLIER.

10.3 Exceéptions

10.3.1 Overview

All elements referenced in this Clause are derived from the OTX Core Exception. type as defined by Part 2
of 1ISO 132Q9. They represent the full set of exceptions added by the OTX Flashcextension.

10.3.2 Synfax

The syntax jof all OTX Flash exception type declarations is shown in Figure 45.

otx:ExtensionInterface

XSDcomplexType»
otx:DataType

]

XSDcomplexType»
otx:ComplexType

§

XSDcomplexType» :] «XSDcomplexType» :] «XSDcomplexType»
otx:Exception FlashException UnsupportedFormatException

Figure 45 — Data model view: Flash exceptions
10.3.3 Senjantics

10.3.3.1 General

Since all JTX klash exception types are implicit exceptions whithout initialisation parts, they can not be
declared constant.

10.3.3.2 FlashException
The FlashException is the super class for all exceptions in the Flash extension. A FlashException shall

be used in case the more specific exception types described in the remainder of this section do not apply to
the problem at hand.

10.3.3.3 UnsupportedFormatException

The UnsupportedFormatException shall be thrown if the flash file format used by a StoreUploadData
action is not supported by the runtime system.
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10.4.1 Overview
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As specified in Part 2 of 1ISO 13209, OTX extensions shall define a variable access type for each datatype
they define. All variable access types are derived from the OTX Core otx:Variable extension interface.

The following specifies all variable access types defined for the Flash extension.

10.4.2 Syntax

awc-tha cyvmtasy, of tha Clach Aviancian!

varabhla accaca tunac

Figyre

46-< o
O STTOTV O TSy oo Ot T I ST CATC TSSO T S v o i aC Tt SOty P o

otx:Extensioninterface

«XSDcomplexType»
otx:Variable

«XSDcomplexType»
FlashJobVariable

«XSDattribute»
+ name: otx:OtxLink

«XSDelement»
+ path: otx:Path [0..1]

«XSDcomplexType»
FlashSessionVariable

b

«XSDcomplexType»
FlashFileFormatVariable

«XSDcomplexType»
otx:ExceptionVariable

«XSDeomplexType»
AudienceVariable

Figure 46 — Data model view: Flash\variable access types

10.4.3 Semantics

The|general semantics for all variable access typeszshall apply. Please refer to Part 2 of ISO 13209 for details.

10.5 Actions

10.3.1 Overview

Thefe are three action types defined for the OTX Flash extension: GetDownloadData, StoreUploadData
as Wwell as setFlashSession. The types extend the ActionRealisation extension interfacq as defined
by Rart 2 of ISO 13209.

10.5.2 Syntax

Figyre 47 shews the syntax of the actions GetDownloadData and StoreUploadData.

otx:ActionRealisation

«XSDcomplexType»

otx:ActionRealisation

«XSDcomplexType»

otx:ActionRealisation

«XSDcomplexType»

GetDow nloadData

StoreUploadData

SetFlashSession

+ 4+ + + + +

«XSDelement»

session: FlashSessionTerm
block otx:NumericTerm
segment: otx:NumericTerm
position: otx:NumericTerm
size: otx:NumericTerm
data: otx:ByteFieldVariable

+

+

+
+
+

«XSDattribute»

append: xsd:boolean

«XSDelement»

data: otx:ByteFieldTerm
target: otx:StringTerm
address: otx:NumericTerm
format: FlashFileFormatTerm

«XSDelement»
flashJob: FlashJobVariable
flashSession: FlashSessionTern

© 1SO 2012 — All rights reserved
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10.5.3 Semantics

10.5.3.1 GetDownloadData

GetDownloadData shall fill a given otx:ByteField variable with data from the FlashSession context.

The members of GetDownloadData have the following semantics:

— <session> : FlashSessionTerm [1]

Represents the FlashSession which provides the data that shall be addressed.

— <bloc

By this]
range (

— <segment> : otx:NumericTerm [1]

This el
the exi

— <size

This el
value.

— <posi

This el
equal t

— <data

This el
otx:B
numbe
reques
overlag

Throws:

— otx:0
If the b

10.5.3.2 §

k> : otx:NumericTerm [1]

element, a block in the FlashSession context shall be addressed. The value shall“be in
f the existing blocks. Float values shall be truncated.

bment shall address a segment in the FlashSession context. The value shall be in the rang
5ting segments in the block. Float values shall be truncated.

> : otx:NumericTerm [1]

ement defines how much bytes of memory shall be read ffem the context. It shall be a pos
Float values shall be truncated.

Fion> : otx:NumericTerm [1]

bment defines the first position which shall be read by the action. Position shall be greater tha
b zero and not greater than the size of the segnient minus one. Float values shall be truncate
> : otx:ByteFieldVariable [1]

ement represents the variable into 'which the read data shall be stored. It shall be of the

yteFieldvVariable. The size .of'the ByteField after execution of the action should be
 of bytes read from the context. If the context does not contain the amount of data whic
ed with the size parameter, then the resulting ByteField is shorter. If the position param
s the segment size, the resulting ByteField will be empty.

h1tOfBoundsException
ock, segmeptior position number does not exist in the download data or if size is zero or negat

toredptoadData

1 6adData action tells an OTX runtime to store data in a data-storage.

A StoreUp

the

e of

tive

n or

ype
the

h is
eter

VE.

The members of StoreUploadData have the following semantics:

— append : xsd:boolean [1]

The truth-value set for this attribute defines whether data shall be appended to existing data (true) or not
(false). If not, the storage shall be cleaned before write access.

— <data> : otx:ByteFieldTerm [1]

This element represents the data which shall be stored.

90
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<target> : otx:StringTerm [1]

The element shall provide a data storage. If the target is an URI that describes a file, the data is stored in

that file.

<address> : otx:NumericTerm [1]

This element shall be used to define the base address of the to-be-stored data. Float values shall be

truncated.

<format> : FlashFileFormatTerm [1]

This element defines the format of the flash data file. The basic set of formats which should-b
by any runtime system specified by the FlashFileFormat data type (see 10.2.3.4)
proprietary formats, proprietary extensions may be used.

Throws:

10.9

This

can
pre

The|

10.9

The)
0 arn

The

otx:InvalidReferenceException
If the data storage resource given by the <target> element is not available or not accessible

UnsupportedFormatException
If the runtime system does not support the flash data file format.

.3.3 SetFlashSession

action shall set the flash session to be programmed when'the FlashJob is executed. Only
be set at a time. If this action is used multiple times, the later call shall overwrite the sessi
ious call.

members of SetFlashSession have the follewing semantics:

<flashJob> : FlashJobVariable '[1]

Represents the FlashJob where the'session shall be set.

<flashSession> : FlashSessionTerm [1]

Represents the FlashSession to be programmed by the FlashJob.

.4 Example

example belew-shows a GetDownloadData action working on mySession, block 1, segmen
d a size request of 64 bytes. The data is assigned to the ByteField-variable "myData".

P supported
For other

bne session
bn set by a

[ 1, position

second part of the example shows a StoreUploadData action with appends the data comtained in a
BytleField-variabIe named "data" to an INTEL-format storage-file at "file://file.hex".

EXAMPLE Sample of OTX-file "FlashActionsExample.otx"

<action id="al">

<specification>
Get 64 bytes of data from mySession, block 1, segmentl, position 0 and put it in myData
</specification>
<realisation xsi:type="flash:GetDownloadData">
<flash:session xsi:type="flash:FlashSessionValue" valueOf="mySession"/>
<flash:block xsi:type="IntegerLiteral" value="1"/>
<flash:segment xsi:type="IntegerLiteral" value="1"/>
<flash:position xsi:type="IntegerLiteral" value="0"/>
<flash:size xsi:type="IntegerLiteral" value="64"/>
<flash:data xsi:type="ByteFieldVariable" name="myData"/>
</realisation>

</action>
<action id="a2">

<specification>Store the upload data in file file.hex</specification>

© 1SO 2012 — All rights reserved
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<realisation xsi:type="flash:StoreUploadData" append='"true">
<flash:data xsi:type="ByteFieldValue" valueOf="data"/>
<flash:target xsi:type="StringLiteral" value="file://file.hex"/>
<flash:address xsi:type="IntegerLiteral" value="1024"/>
<flash:format xsi:type="flash:FlashFileFormatLiteral" value="INTEL"/>
</realisation>
</action>

10.6 Terms

10.6.1 Overview

The terms of the OTX Flash extension are sorted into several categories, depending on whether they

are

mainly flash job-, session-, block-, segment-, security- or own ident related. Additionally, there are auxi
enumeratiop-type term categories for describing flash file format types and audiences.

IMPORTANT — For all terms described in the following, it is assumed that the blocksyin a fl

session's $ata will be numbered starting from 0 (first block). The same applies to segment- and
ident-numbering.

iary

lash
bwn
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Figure 48 shows an overview of the OTX Flash extension term categories.

otx:Extensioninterface

«XSDcomplexType»

ow:Term

AN

«XSDcomplexTy...
otx:SimpleTerm

«XSDcomplexType»
FlashFileFormatTerm

Simple enumenration terms

1ISO 13209-3:2012(E)

«XSDcomplexType»

«XSDcomplexType»
FlashFileFormatLiteral

FlashFileFormatValue

«XSDcomplexType»

«XSDcomplexType»
AudienceTerm

LI

«XSDcomplexType»
AudiencelLiteral

AudienceValue

«XSDcomplexType»

diag:DiagServiceTerm

A

«XSDcomplexType»
FlashJobTerm

«XSDcomplexType»
FlashSessionTerm

FlashJob related terms

«XSDcomplexType»
FlashJobValue

«XSDcomplexType»

CreateFlashJobByName

«XSDcomplexType»
CreateFlashJob

«XSDcomplexType»

CreateFlashJobBySemarntic

AashSession related terms

«XSDcomplexType»
FlashSessionValue

otx:String Term
«XSDcomplexType»

GetSessionlD

otx:IjtegerTerm
<<XSDcompl%EType»

GetNumberOfBlocks

—— —1

«XSDcomplexType»
GetFlashSession

otx:integerTerm

«XSDcomplexType»

GetSessionPriority

otx{String Term

«XSDcomplexType»
GetFlashKey

«XSDcomplexType»
IsDownloadSession

otx:BooleanTerm

«XSDcomplexType»
GetlListOfValidFlashSessions

atx:ListTerm

Flash block related terms

otx:IntegerTerm

«XSDcomplexType»
GetNumberOfSegments

otx:IntegerTerm

«XSDcomplexType»
GetNumberOfOwnldents

otx:IntegerTerm

«XSDcomplexType»
GetNumberOfSecurities

otx:StringTerm

«XSDcomplexType»
GetLogicalBlockID

GetCompressionEncryption

otx:StringTerm
«XSDcomplexType»

otx:String Term

«XSDcomplexType»
GetType

otx:BpoleanTerm

«XSDcomplexType»

BlocklsValidForAudience

Aash block segment related terms

otx:IntegerTerm

«XSBeomplexType»
GetStartAddress

otx:IntegerTerm

«XSDcomplexType»
GetCompressedSize

otx:IntegerTerm

«XSDcomplexType»
GetUncompressedSize

Secunty relaied ems

r
1 1
1 1
| otx:StringTerm otx:StringTerm otx:String Term otx:StringTerm :
1
1 «XSDcomplexType» «XSDcomplexType» «XSDcomplexType» «XSDcomplexType» !
: GetSignature GetValidity GetChecksum GetSecurityMethod :
e e e e e e e e e e e e e e e = = J
Fm——mmmm————— - —— e e e e e e e e e e e e e e e e e e e e —— =
\ Own ident related terms :
1 1
: otx:StringTerm otx:StringTerm !
1
! «XSDcomplexType» «XSDcomplexType» 1
: GetOwnldentFromEcu GetOwnldent :
L e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e == = 4

Figure 48 — Data model view: Flash term categories
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10.6.2 Flash job related terms

10.6.2.1 Description

The following describes the flash job related terms of the OTX Flash extension.

10.6.2.2 Syntax

Figure 49 shows the syntax of the flash job related terms.

FlasifJobTerm FlashJobTerm FlashJobTerm FlashJopTerm
«XSDcomplexType» «XSDcomplexType» «XSDcomplexType» «XSDcomplexType
FlashJobV3lue CreateFlashJob CreateFlashJobByName CreateFlashJobBySefmantic
«XSDattribute» «XSDelement» «XSDelement» «XSDelement»
+ valueOf: otf:OtxLink| | + comChannel: diag:ComChannelTerm + comcChannel: diag:ComChannelTerm + comChannel: diag;ComChannelTerm
«XSDelement» [0..1] + name: otx:StringTerm + semantic: otx:StringTerm
+ path: otxPdth [0..1] + session: FlashSessionTerm + session: FlashSessionTerm [0..1] + session: FlashSessionTerm [0..1]

Figure 49 — Data model view: Flash job related terms

10.6.2.3 $emantics

10.6.2.3.1 |FlashJobTerm

The abstragt type FlashJobTerm iS a diag:DiagServiceTerm. It\serves as a base for all concrete tgrms
which returp a FlashJob. It has no special members.

10.6.2.3.2 |FlashJobValue

This term rgturns the FlashJob stored in a FlashJob variable. For more information on value-terms and the
syntax and semantics of the valueOf attribute and <path> element, please refer to Part 2 of ISO 13209.

Associated [checker rules:
— Core_(¢hk053 — no dangling OtxLink associations (see Part 2 of ISO 13209)

Throws:

— otx:0ptOfBoundsException
Only iff a <path> is set;“The <path> points to a location which does not exist (like a list irjdex
exceeding list length, or.amap key which is not part of the map).

— otx:IhvalidRefexrenceException
If the variable valuelis not valid (no value was assigned to the variable before).

10.6.2.3.3 |CreateFlashJob

This term shall creaie a new FlashJob for the specifled FlashSession. The FlashJob can subsequently
be used for initiating an ECU reprogramming session.

CreateFlashJob is a FlashJobTerm. Its members have the following semantics:

— <comChannel> : diag:ComChannelTerm [0..1]

This optionally specifies the diag:ComChannel object to which the to-be-created FlashJob belongs to
and will be executed on when the diag:ExecuteDiagService action is used (cf. 7.6.4.3.1).

— <session> : FlashSessionTerm [1]

This element represents the FlashSession to be programmed by the FlashJob.
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10.6.2.3.4 CreateFlashJobByName

This term shall create a new FlashJob for the specified ComChannel. The FlashJob can subsequently be
used for initiating an ECU reprogramming session. Optionally a FlashSession can be specified which will
be used by the FlashJob for reprogramming (alternatively the SetFlashSession action can be used to
assign a different FlashSession to an already existing FlashJob object).

CreateFlashJobByName is a FlashJobTerm. Its members have the following semantics:

Throws:

10.6

This
an

Opt
(altg
exig

CreateFlashJobBySemanticds\a FlashJobTerm. Its members have the following semantics:

<comChannel> : diag:ComChannelTerm [1]

be executed on when the diag:ExecuteDiagService action is used (cf. 7.6.4.3.1).

<name> : otx:StringTerm [1]

Represents the name of the to-be-created FlashJob.

<session> : FlashSessionTerm [0..1]

This optional element represents the FlashSession to be programmed by the FlashJob.

UnknownTargetException
If no FlashJob with the name provided by the <name> element exists.

.2.3.5 CreateFlashJobBySemantic

term shall create a new FlashJob for the speeified ComChannel with the semantic attribute
brgument. The FlashJob can subsequently be used for initiating an ECU reprogrammi
onally a FlashSession can be specified which will be used by the FlashJob for rep

ting FlashJob object)

<comChannel> : diag<ComChannelTerm [1]
This specifies the.diag:ComChannel object to which the to-be-created FlashJdob belongg
be executed on.when the diag:ExecuteDiagService action is used (cf. 7.6.4.3.1).
<semantic>' : otx:StringTerm [1]

This represents the semantic attribute of the to-be-created FlashJob.

<session> : FlashSessionTerm [0..1]

This specifies the diag:ComChannel object to which the to-be-created FlashJob belongg to and will

provided as
ng session.
ogramming

rnatively the SetFlashSession action-can be used to assign a different FlashSession td an already

to and will

This optional element represents the FlashSession to be programmed by the FlashJob.

Throws:

AmbiguousSemanticException

In case there are none or more than one FlashJob present at the ComChannel with the semantic value

specified by the <semantic> element.

© 1SO 2012 — All rights reserved
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10.6.3 Flash session related terms

10.6.3.1 Description

The following describes the flash session related terms of the OTX Flash extension.

10.6.3.2 Syntax

Figure 50 shows the syntax of the flash session related terms.

FlashSessionTerm

A

SDcomplexType»
FlpshSessionValue

«XSDattribufe»
+ valueOf: |otx:OtxLink

«XSDelement»
+ path: ot Path [0..1]

otx:ListTerm

«{SDcomplexType»

FlashSessionTerm

«XSDcomplexType»
GetFlashSession

otx:String |

«XSDcomplexType»
GetSessioniD

erm

«XSDelement»
+ sessionID: otx:StringTerm

«XSDelemeat,
+ session™\FlashSessionTH

m

otx:IntegerTerm

«XSDcomplexType»
GetSessionPriority

otx:IntegerTerm

«XSDcomplexType»
GetNumberOfBlocks

«XSDelement»
+ session: FlashSessionFerm

«XSDelement»
+ session: FlashSessionTH

m

GetListOfValidFlashSessions

xsd:string
«XSDattribute

» .
«enumeration»

otx;StringTerm

«XSDcomplexType»
GetFlashkey

otx:BooleanT

«XSDcomplexType»
IsDow nloadSession

erm

+ direction:| Directions ) )
Directions

«XSDelemer}t»

+ comChanjnel: diag:ComChannelTerm UPLOAD

+ audience] AudienceTerm [0..1] DOWNLOAD

«XSDelegelth
+ session.* FlashSessionTerm

«XSDelement»
+ session: FlashSessionTH

m

10.6.3.3 $emantics

10.6.3.3.1 |FlashSessionTerm

The abstra

10.6.3.3.2 |FlashSessionValue

This term returns the ElashSession stored in a FlashSession variable. For more information on vg
terms and the syntax and semantics of the valueOf attribute and <path> element, please refer to Part

ISO 13209.

Associated [checker rules:

Figure 50 — Data model view: Klash session related terms

t type FlashSessionTerm/iS an otx:Term. It serves as a base for all concrete terms w
return a FlashSession. It has ng.special members.

hich

lue-
2 of

Throws:

otx:0utOfBoundsException

Core_Chk053 — no dangling OtxLink associations (see Part 2 of ISO 13209)

Only if a <path> is set: The <path> points to a location which does not exist (like a list index
exceeding list length, or a map key which is not part of the map).

otx:InvalidReferenceException

If the variable value is not valid (no value was assigned to the variable before).
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10.6.3.3.3 GetListOfValidFlashSessions

The GetListOfValidFlashSessions term shall return an otx:List of otx: String items which identify
the FlashSessions that are valid. The validity of a FlashSession shall be defined by rules which exist in
the respective technological environment. For instance, in an ODX environment the ExpectedIdents shall
be checked. In other environments the rules may differ.

IMPORTANT — GetListOfValidFlashSessions shall return the flash sessions in the order of their
session priority. The highest-ranking FlashSession shall be the first item in the resulting List
whereas the lowest-ranking shall be the last. For equally-ranked FlashSessions the order is

e

NOTE In an ODX/MVCI based system, the session priority is a non-negative integer value assigngd to a flash
sesdion, where a value of 0 represents the highest possible priority. For flash sessions without an explicit prigrity setting a
defalult priority of 100 applies.

GetListOfValidFlashSessions is an otx:ListTerm. Its members have the fallowing semartics:

— |direction : Directions={UPLOAD |DOWNLOAD} [1]

This attribute defines which kind of FlashSessions shall be returned.

— |<comChannel> : diag:ComChannelTerm [1]
This element defines a communication channel which is associated to the flash sessions. Please refer to
Clause 6 (OTX DiagCom extension) for details on the diag: ComChannelTerm type.
— |<audience> : AudienceTerm [0..1]

This optional element defines a filter on a spegial audience. Only flash sessions with the givgn audience
shall be returned. If the attribute is omitted,.xio audience filtering shall be done. Please refer{to 10.2.3.5
for information about the Audience enumieration.

10.4.3.3.4 GetFlashSession
ThelGetFlashSession term shallreturn a FlashSession handle which is identified by a sessiop ID.
GeyFlashSession is a FlashiSessionTerm. Its members have the following semantics:

— |<sessionID> :.“otx:StringTerm [1]

This element-shall represent a unique identifier in the environment which is used for identifying a flash
session.

Throws:

— |UnsupportedFormatException
If the runtime. Q\chfﬂm does not QIIp:"\nI"f the flash data file format

10.6.3.3.5 GetSessionID
The GetSessionID term shall return the identifier of a flash session. The identifier is a string value.
NOTE In ODX/MVCI based systems, the returned ID string should correspond to the SHORT-NAME of the session.

GetSessionID is an otx: StringTerm. [ts members have the following semantics:

— <session> : FlashSessionTerm [1]

This element shall represent the FlashSession to be used.
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10.6.3.3.6

GetFlashKey

The GetFlashKey term shall return the key of a flash session. The key is a string value.

NOTE

(SESSION-DESC).

GetFlashKey iS an otx: StringTerm. ItS members have the following semantics:

This el

10.6.3.3.7

The GetSepsionPriority term shall return the priority setting for a flash session. The resulting priority 9

be represer
information

NOTE |

standard.
GetSessid

<sess

This el

10.6.3.3.8

The GetNu
return valug

GetNumbei

<sess

This el

10.6.3.3.9

The IsDow
the session

<session> :

Ement shall represent the FlashSession 10 be USed.

h ODX/MVCI based systems, the flash session priority information is given hy.aynon-negative integer v
where a value of 0 shall represent the highest possible priority. For proprietary systems using a different priority conceg
should nevertheless be possible to define a mapping between proprietary priorities and\the priority values required by

FlashSessionTerm [1]

GetSessionPriority

ted by a non-negative integer value where 0 represents the highest possible_priofity. If no pri
is available for a flash session, a default value of 100 shall be returned.

nPriority is an otx:IntegerTerm. Its members have'the following semantics:

ion> : FlashSessionTerm [1]

bment shall represent the FlashSession to be used.

GetNumberOfBlocks

nberOfBlocks term shall return the.aumber of blocks in a FlashSession. If no blocks exist
shall be zero, otherwise it shall bé apositive number.

FOfBlocks is an otx: IntegerTerm. Its members have the following semantics:

ion> : FlashSessionTerm [1]

bment represents the-FlashSession from which the number of blocks shall be returned.
IsDownloadSession

hloadSession term shall return true if and only if the flash session's direction is DOWNLOA
s direction is UPLOAD, false shall be returned.

In ODX/MVCI based systems, the returned key should correspond to the PARTNUMBER of the session

hall

Drity

hlue,

pt, it
this

the

D. If

IsDownloadSessiomisamotxrBooteanTerm ttsmembersthavethefoltowingsemantcs—————————

98

<session> : FlashSessionTerm [1]

This element shall represent the FlashSession from which the direction shall be determined.
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10.6.3.4 Example
The example below shows the flash session related terms, embedded in assignment actions.

EXAMPLE Sample of OTX-file "FlashSessionRelatedTermsExample.otx"

<action id="al">
<specification>Get all download session for the after sales department</specification>
<realisation xsi:type="Assignment'">
<result xsi:type="ListVariable" name="AllSessions"/>
<term xsi:type="flash:GetListOfValidFlashSessions" direction="DOWNLOAD">
<flash:comChannel xsi:type="diag:ComChannelValue" valueOf="cc"/>
<flash:audience xsi:type="flash:AudienceLiteral" value="AFTERSALES"/>
7term
</realisation>
4/action>

d4action id="a2">
<specification>Get the first session from a list</specification>
<realisation xsi:type="Assignment">
<result xsi:type="flash:FlashSessionVariable" name="mySession"/>
<term xsi:type="flash:GetFlashSession">
<flash:sessionlID xsi:type="StringValue" valueOf="AllSessions">
<path>
<stepByIndex xsi:type="IntegerLiteral" value="0"/>
</path>
</flash:sessionID>
</term>
</realisation>
4/action>

d4action id="a3">
<specification>Get the session ID and write it into String variéble</specification>
<realisation xsi:type="Assignment'">
<result xsi:type="StringVariable" name="SessionString"/>
<term xsi:type="flash:GetSessionID">
<flash:session xsi:type="flash:FlashSessionValue" valueOf="mySession"/>
</term>
</realisation>
4/action>

q4action id="ad">
<specification>Get the number of blocks in gassion</specification>
<realisation xsi:type="Assignment">
<result xsi:type="IntegerVariable" name="blocks"/>
<term xsi:type="flash:GetNumberOfBlacks">
<flash:session xsi:type="flashyFlashSessionValue" valueOf="mySession"/>
</term>
</realisation>
4/action>
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10.6.4 Flash block related terms

10.6.4.1 Description

The following describes all terms of the OTX Flash extensions by which diverse information on flash blocks

can be retrieved.

10.6.4.2 Syntax

Figure 51 shows the syntax of all flash block related terms.

otx:IntegerTerm

«XSDcomplexType»
GetNumberOfSegments

otx:IntegerTerm

«XSDcomplexType»
GetNumberOfOw nldents

otx:Integer|

«XSDcomplexTypex»
GetNumberOfSeeurities

erm

«XSDelemengt»
+ session: HlashSessionTerm
+ block ot{NumericTerm

«XSDelement»
+ session: FlashSessionTerm
+ block otx:NumericTerm

«XSDelement»
+ session: FlashSessionTerm
+ block otx;NumeticTerm [0..1]

otx:StringTerm

SDcomplexType»
GetLogicalBlockID

otx:StringTerm

«XSDcomplexType»
GetCompressionEncryption

otx:String

«XSDcomplexType»
GetType

Term

«XSDelement»
+ session: HlashSessionTerm
+ block oty:NumericTerm

«XSDelement»
+ session: FlashSessionTerm
+ block otx:NumericTerm

«XSDelement»
+ session: FlashSessionTerm
+ block otx:NumericTerm

otx:BooleanTerm

SDcomplexType»
BlocklIsValidForAudience

«XSDelement»

+ session: HlashSessionTerm
+ block oty:NumericTerm

+ audience] AudienceTerm

10.6.4.3 $Semantics

10.6.4.3.1

GetNumberOfSegments

Figure 51 — Data model view: Flash block related terms

The GetNumberOfSegments term shall return the number of data segments in a block. If no segments ekist,
the return vplue shall be’zero, otherwise it shall be a positive number.

GetNumbefOfSégments iS an otx: IntegerTerm. |ItS members have the following semantics:

— <sesshen>  FlashSessionTerm|1]

This element represents the FlashSession in which the block of interest resides.

— <block> :

otx:NumericTerm [1]

This element provides the number of the block from which the number of data segments shall be
retrieved. Float values shall be truncated.

Throws:

— otx:0utOfBoundsException

If there was no block found with the requested number.
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10.6.4.3.2 GetNumberOfOwnldents

The GetNumberOfOwnIdents term shall return the number of required and to-be-fulfilled identifications of a
block.

GetNumberOfOwnIdents iS an otx: IntegerTerm. Its members have the following semantics:

<session> : FlashSessionTerm [1]

This element represents the FlashSession in which the block of interest resides.

Throws:

10.4

The

Get

Throws:

10.6

The)

NOT

<block> : otx:NumericTerm [1]

This element provides the number of the block from which the number of identifications Shall
Float values shall be truncated.

otx:0utOfBoundsException
If there was no block found with the requested number.

.4.3.3 GetNumberOfSecurities
GetNumberOfSecurities term shall return the number of security information of a block or
NumberOfSecurities iS an otx:IntegerTerm. Its members have the following semantics

<session> : FlashSessionTerm [1]

This element represents the FlashSession ofinterest.

<block> : otx:NumericTerm [0. .1]

This optional element defines the block from which the number of security information shall b
If the <block> element is omitted, the term returns the number of securities defined for the flg
Float values shall be truncated.

otx:0utOfBoundsExceéption
If there was no blocKfound with the requested number.

.4.3.4 Getl<ogicalBlockID
GetLogiealBlockID term shall return the unique string identification of a block.

E In ODX/MVCI based systems, the returned ID string should correspond to the SHORT-NAME of t

e retrieved.

session.

e retrieved.
sh session.

he block.

GetLogicalBlockID is an otx:StringTerm. Its members have the following semantics:

<session> : FlashSessionTerm [1]

This element represents the FlashSession in which the block resides.

<block> : otx:NumericTerm [1]

This element represents the block number. Float values shall be truncated.
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Throws:

— otx:0utOfBoundsException
If there was no block found with the requested number.

10.6.4.3.5 GetCompressionEncryption

The GetCompressionEncryption term shall return the compression and encryption information of a block
(e.g. AES encryption, LZSS compression, etc.).

GetCompressionEncryption is an otx: StringTerm. Its members have the following semantics:

— <sesslion> : FlashSessionTerm [1]

This element represents the FlashSession in which the block resides.

— <block> : otx:NumericTerm [1]

This element represents the block number. Float values shall be truncated.

Throws:

— otx:0ptOfBoundsException
If there|was no block found with the requested number.

10.6.4.3.6 |GetType

The GetType term shall return the type of a block. The type infermation indicates whether a block is used for
data or for program code.

GetType i an otx:StringTerm. Its members have the\following semantics:

— <sessjion> : FlashSessionTerm [1]

This elément represents the FlashSession in which the block resides.

— <block> : otx:NumericTerm {1}

This elément represents the block-humber. Float values shall be truncated.

Throws:

— otx:0ptOfBoundsException
If therelwas no blogkfound with the requested number.

10.6.4.3.7 |BlocklsValidForAudience

The Block[[sValidForAudience term shall return true if and only if a block is valid for a given audiende.

BlockIsValidForAudience iS an otx:BooleanTerm. [ts members have the following semantics:

— <session> : FlashSessionTerm [1]

This element represents the FlashSession in which the block resides.

— <block> : otx:NumericTerm [1]

This element represents the block number. Float values shall be truncated.
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— <audience> : AudienceTerm [1]

This attribute defines which audience shall be used for the check. Please refer to 10.2.3.5 for information
about the Audience enumeration.

Throws:

— otx:0utOfBoundsException
If there was no block found with the requested number.

10.6.4.4 Example

The|example below shows the flash block related terms, embedded in assignment actions.

EXAMPLE Sample of OTX-file "FlashBlockRelatedTermsExample.otx"

d4action id="al">
<specification>Get the number of segments in the first block</specification>
<realisation xsi:type="Assignment">
<result xsi:type="IntegerVariable" name="segments"/>
<term xsi:type="flash:GetNumberOfSegments">
<flash:session xsi:type="flash:FlashSessionValue" valueOf="mySession"/>
<flash:block xsi:type="IntegerLiteral" value="0"/>
</term>
</realisation>
4/action>

d4action id="a2">
<specification>Get the number of own idents of block 0</specification>
<realisation xsi:type="Assignment'">
<result xsi:type="IntegerVariable" name="ownIdents"/>
<term xsi:type="flash:GetNumberOfOwnIdents">
<flash:session xsi:type="flash:FlashSessionValue" valueOf="mySession"/>
<flash:block xsi:type="IntegerLiteral" value="0"/>
</term>
</realisation>
4/action>

d4action id="a3">
<specification>Get the number of securitieg(of the session</specification>
<realisation xsi:type="Assignment">
<result xsi:type="IntegerVariable" name="securities"/>
<term xsi:type="flash:GetNumberOfSacurities">
<flash:session xsi:type="flash{FlashSessionValue" valueOf="mySession"/>
<!-- omitted block signals session securities -->
</term>
</realisation>
4/action>

d4action id="a4">
<specification>Get identification of a block</specification>
<realisation xsi:type=)Assignment'">
<result xsi:typé="IntegerVariable" name="identification"/>
<term xsi:type='£lash:GetLogicalBlockID">
<flash:session xsi:type="flash:FlashSessionValue" valueOf="mySession"/>
<flash:bl6ck xsi:type="IntegerLiteral" value="0"/>
</term>
</realisation>
4/action>

q4action) id="a5">
Kspecification>Get the compression and encryption method of the block 0</specification>
| <reéalisation xsi:type="Assignmepnt'>
<result xsi:type="StringVariable" name="format"/>
<term xsi:type="flash:GetCompressionEncryption">
<flash:session xsi:type="flash:FlashSessionValue" valueOf="mySession"/>
<flash:block xsi:type="IntegerLiteral" value="0"/>
</term>
</realisation>
</action>

<action id="a6">
<specification>Get Type of Block 0</specification>
<realisation xsi:type="Assignment">
<result xsi:type="StringVariable" name="type"/>
<term xsi:type="flash:GetType'">
<flash:session xsi:type="flash:FlashSessionValue" valueOf="mySession"/>
<flash:block xsi:type="IntegerLiteral" value="0"/>
</term>
</realisation>
</action>
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<action id="a7">

<specification>checks if block 0 is valid for audience "AFTERSALES"</specification>

<realisation xsi:type="Assignment">
<result xsi:type="BooleanVariable" name="isValid"/>

</

<term xsi:type="flash:BlockIsValidForAudience">

<flash:session xsi:type="flash:FlashSessionValue" valueOf="mySession"/>
<flash:block xsi:type="IntegerLiteral" value="0"/>
<flash:audience xsi:type="flash:AudienceLiteral" value="AFTERSALES"/>

</term>

</realisation>

action>

mantralatad tarmec
SHtTeratea—+

10.6.5 Flash-bleck

10.6.

The followir]

10.6.

Figure 52 s

5.1 Description

5.2 $§yntax

A\ manr-g

g describes terms for retrieving information on flash block segments.

nows the syntax of all flash block segment related terms.

otx:IntegerTerm

«XSDcomplexType»

GetStartAddress

otx:IntegerTerm

«XSDcomplexType»
GetCompressedSize

otx:IntegerTgrm

«XSDcomplexType»
GetUncompressedSize

+
+
+

«XSDelemgnt»

session: |FlashSessionTerm
block ofx:IntegerTerm
segmentf otx:IntegerTerm

«XSDelement»

+ session: FlashSessionTerm
+ block otx:IntegerTerm
+ segment: otx:IntegerTemm

«XSDelement»

+ session: FlashSessionTerm
+ block otx:IntegerTerm

+ segment: otx:IntegerTerm

10.6.

10.6.5.3.1

The GetSthartAddress term shall réturn the start address of a segment.

GetStart’

— <sessjon>

This elgément represents the FlashSession in which the block containing the segment resides.

<block> 4

This element represents the block in which the segment resides. Float values shall be truncated. |

<segment>

5.3 $Semantics

GetStartAddress

FlashSessionTerm [1]

otx:NumericTerm [1]

otx:NumericTerm [1]

Figure 52 — Data model view: Flash block segment related terms

\ddress iS an otx.;IntegerTerm. |Its members have the following semantics:

This element provides the segment number. Float values shall be truncated.

Throws:

104

otx:0utOfBoundsException
If there was no block or segment found with the requested number.
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10.6.5.3.2 GetCompressedSize

The GetCompressedSize shall return the number of bytes constituting the compressed data contained by a
segment.

GetCompressedSize iS an otx: IntegerTerm. Its members have the following semantics:

— <session> : FlashSessionTerm [1]

This element represents the FlashSession in which the block containing the segment resides.

— |<block> : otx:NumericTerm [1]

This element represents the block in which the segment resides. Float values shall be fryncgted.

— |<segment> : otx:NumericTerm [1]

This element provides the segment number. Float values shall be truncated.

Throws:

— |otx:0utOfBoundsException
If there was no block or segment found with the requested numbert

10.4.5.3.3 GetUncompressedSize

The|GetUncompressedsSize shall return the number of bytes constituting the uncompressed datp contained
by 4 segment.

GetUncompressedSize iS an otx: IntegerTerm:Its members have the following semantics:

— |<session> : FlashSessionTerm [1]

This element represents the FlashSéssion in which the block containing the segment resideg

2

— |<block> : otx:NumericTerm [1]

This element represents the block in which the segment resides. Float values shall be truncated.

— |<segment> : otx:NumericTerm [1]

This element provides the segment number. Float values shall be truncated.

Throws:

— |otx:QutOfBoundsException
If thete-was no block or segment found with the requested number.
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10.6.5.4 Example
The example below shows the flash block segment related terms, embedded in assignment actions.

EXAMPLE Sample of OTX-file "FlashSegmentRelatedTermsExample.otx"

<action id="al">
<specification>Get start address of segment</specification>
<realisation xsi:type="A gnment">
<result xsi:type="IntegerVariable" name="startAddress"/>
<term xsi:type="flash:GetStart ess">
<flash:session xsi:type="flash: E >ssionValue" valueOf="mySe
<flash:block xsi:type="IntegerLiteral" value="0"/>
<fl=str
</tefm>
</realisation>
</action3

n" />

. : L
t—xsTrtype="tTteUT T T T vaitue= 7

J

<action 4d="a2">
<speciffication>Get the compressed size of the Block</specification>
<realidation xsi:type="Assignment">
<resylt xsi:type="IntegerVariable" name="compressedSize"/>
<tern xsi:type="flash:GetCompressedSize">
<flash:session xsi:type="flash:FlashSessionValue" valueOf="myS
<flash:block xsi:type="IntegerLiteral" value="0"/>
<flash:segment xsi:type="IntegerLiteral" value="0"/>
</tefm>
</realijsation>
</action3

10.6.6 Seclrity related terms

10.6.6.1 Description

The following describes the security related terms of the OTX-Flash extension.

10.6.6.2 Syntax

Figure 53 shows the syntax of the security related.terms.

otx:StringTerm otx:StringTerm
«XSDcomplexType» «XSDcomplexType»
GetSignature GetValidity
«XSDelement» «XSDelement»
+ session: FlashSessionTerm + session: FlashSessionTerm
+ block otx:ntegerTerm [0..1] + block otx:IntegerTerm [0..1]
+ security?) otX:IntegerTerm + security: otx:IntegerTerm
otx:StringTerm otx:StringTerm
«XSDcomplexType» «XSDcomplexType»
GetChecksum GetSecurityMethod
«XSDelement» «XSDelement»
+ session: FlashSessionTerm + session: FlashSessionTerm
+ block otx:IntegerTerm [0..1] + block otx:IntegerTerm [0..1]
+ security: otx:IntegerTerm + security: otx:IntegerTerm

Figure 53 — Data model view: Security related terms
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10.6.6.3 Semantics

10.6.6.3.1 GetSignature

The

GetSignature shall return the signature information of a block or a session.

GetSignature is an otx:StringTerm. Its members have the following semantics:

Throws:

10.4

The

Get

<session> : FlashSessionTerm [1]

This element represents the FlashSession in which the block resides.

<block> : otx:NumericTerm [0..1]

This element represents the number of the block whose signature shall be returmed! If th
element is omitted, the signature of the flash session shall be returned instead(Eloat valu
truncated.

<security> : otx:NumericTerm [1]

This element defines the number of the security on which the term,€Xecution is based. Fl
shall be truncated.

otx:0utOfBoundsException
If there was no block found with the requested number 6r-the security is not defined.

.6.3.2 GetValidity
GetValidity term shall return the validity information of a block or a session.
Validity is an otx:StringTerm. |[{Stmembers have the following semantics:

<session> : FlashSessionTerm [1]

This element represents the~-FlashSession in which the block resides.

<block> : otx:NumericTerm [0..1]

This element represents the block number. If the <block> element is omitted, the security in
the flash sessignyshall be returned instead. Float values shall be truncated.

<security> : otx:NumericTerm [1]

This element defines the number of the security on which the term execution is based. Fl
shall.be truncated.

b <block>
es shall be

oat values

ormation of

oat values

Throws:

otx:0utOfBoundsException
If there was no block found with the requested number or the security is not defined.
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10.6.6.3.3 GetChecksum

The GetChecksum term shall return the checksum information of a block or a session.

GetChecksum iS an otx: StringTerm. Its members have the following semantics:

Throws:

10.6.6.3.4

The GetSe

GetSecur]

Throws:

<session> : FlashSessionTerm [1]

This element represents the FlashSession in which the block resides.

<block> : otx:NumericTerm [0..1]

This element represents the number of the block whose checksum shall be returned. If the <blo
elemert is omitted, the checksum of the flash session shall be returned instead. Float values“sha
truncatged.

<secukity> : otx:NumericTerm [1]

This element defines the number of the security on which the term execution isrbased. Float va
shall be truncated.

otx:0htOfBoundsException

If there|

<sessfion> : FlashSessionTerm [1]

This element represents the FlashSession in which the block resides.

<block> : NumericTerm [O. .1]

This element represents number_of the block whose security method shall be returned. If the <blo

elemer

be trungated.

<secu

This el

shall b¢ truncated.

turityMethod shall return the security method information of a block or a session.

was no block found with the requested number or the securityis' not defined.

GetSecurityMethod

tyMethod is an otx:StringTerm. Its menibers have the following semantics:

t is omitted, the securitymethod of the flash session shall be returned instead. Float values §

rity> : NumericTerm [1]

ement defines the number of the security on which the term execution is based. Float va

ck>
| be

Jues

ck>
hall

lues

otx:0utOfBoundsException

If there

108

was no block found with the requested number or the security is not defined.
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10.6.6.4 Example
The example below shows the security related terms, embedded in assignment actions.

EXAMPLE Sample of OTX-file "FlashSecurityRelatedTermsExample.otx"

<action id="al">
<specification>Get signature 0 of block 0</specification>
<realisation xsi:type="Assignment">
<result xsi:type="StringVariable" name="signature"/>
<term xsi:type="flash:GetSignature">
<flash:session xsi:type="flash:FlashSessionValue" valueOf="mySe
<flash:block xsi:type="IntegerLiteral" value="0"/>
fizshsecurtty =xst—type="tr—o=r =T —vaiue= s
</term>
</realisation>
4/action>

d4action id="a2">
<specification>Get validity 0 of block 0</specification>
<realisation xsi:type="Assignment">
<result xsi:type="StringVariable" name="validity"/>
<term xsi:type="flash:GetValidity">
<flash:session xsi:type="flash:FlashSessionValue" valueOf="mySession"/>
<flash:block xsi:type="IntegerLiteral" value="0"/>
<flash:security xsi:type="IntegerLiteral" value="0"/>
</term>
</realisation>
4/action>

q4action id="a3">
<specification>Get checksum 0 of block 0</specification>
<realisation xsi:type="Assignment'">
<result xsi:type="StringVariable" name="checksum"/>
<term xsi:type="flash:GetChecksum">
<flash:session xsi:type="flash:FlashSessionValue" valueOf="mySession"/>
<flash:block xsi:type="IntegerLiteral" value="0"/>
<flash:security xsi:type="IntegerlLiteral" value=l!0/>
</term>
</realisation>
4/action>

q4action id="a4">
<specification>Get security method 0 of blo¢¥X 0</specification>
<realisation xsi:type="Assignment">
<result xsi:type="StringVariable" name="method"/>
<term xsi:type="flash:GetSecuritylMefhod">
<flash:session xsi:type="flash:®¥ashSessionValue" valueOf="mySession"/>
<flash:block xsi:type="Integerliteral" value="0"/>

<flash:security xsi:type=%iibtegerlLiteral" value="0"/>
</term>
</realisation>

4/action>

10.6.7 Own ident related terms

10.4.7.1 Description

Thelfollowing describes the own ident related terms of the OTX Flash extension.
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10.6.7.2 Syntax

Figure 54 shows the syntax of the own ident related terms.

otx:StringTerm otx:StringTerm
«XSDcomplexType» «XSDcomplexType»
GetOwnldentFromEcu GetOwnldent
«XSDelement» «XSDelement»
+ session: FlashSessionTerm + session: FlashSessionTerm
+ block otx:IntegerTerm + block otx:IntegerTerm
L IILIIII‘UCI. UIATTIMCYTT T I T ||u|||'ur;|. UIATTIEYTTTTIT

Figure 54 — Data model view: Own ident related terms

10.6.7.3 Semantics

10.6.7.3.1 |GetOwnldentFromEcu

The GetOwnIdentFromEcu term shall return an identification string which shalkbe read from an ECU. [The
environmernt shall store the information to access this string.

GetOwnIdéntFromEcu iS an otx:StringTerm. Its members have the-fellowing semantics:

— <sessjion> : FlashSessionTerm [1]

This element represents the FlashSession in which the blegk resides.

— <block> : otx:NumericTerm [1]

This element represents the block number. Floatvalues shall be truncated.

— <number> : otx:NumericTerm [1]

This element represents the own identification number. Float values shall be truncated.

Throws:

— otx:0ptOfBoundsException
If there|was no block or owhrident number found with the requested number.

10.6.7.3.2 |GetOwnldent

The GetOwnIdent.term shall return an identification string which is read from the download data.

GetOwnIdTnt is an otx:StringTerm. Its members have the following semantics:

— <session> : FlashSessionTerm [1]

This element represents the FlashSession in which the block resides.

— <block> : otx:NumericTerm [1]

This element represents the block number. Float values shall be truncated.

— <number> : otx:NumericTerm [1]

This element represents the own identification number. Float values shall be truncated.

110 © 1SO 2012 — All rights reserved


https://standardsiso.com/api/?name=453b2b2f58ac723c2182982dc3c8ff4b

ISO 13209-

Throws:

10.6

The

EXAMPLE

otx:0utOfBoundsException

If there was no block or own ident number found with the requested number.

.7.4 Example

example below shows the own ident related terms, embedded in assignment actions.

Sample of OTX-file "FlashOwnldentRelatedTermsExample.otx"

4

4

4

action id="al">
<specification>Get the own ident 0 of block 0</specification>
<realisation xsi:type="Assignment">
<result xsi:type="BooleanVariable" name="OwnlIdentEcu"/>
<term xsi:type="flash:GetOwnIdentFromEcu">

<flash:session xsi:type="flash:FlashSessionValue" valueOf="mySession"/>
<flash:block xsi:type="IntegerLiteral" value="0"/>
<flash:number xsi:type="IntegerLiteral" value="0"/>
</term>
</realisation>
/action>

action id="a2">
<specification>Get the identification 0 of block 0</specification>
<realisation xsi:type="Assignment">
<result xsi:type="StringVariable" name="OwnlIdent"/>
<term xsi:type="flash:GetOwnIdent">
<flash:session xsi:type="flash:FlashSessionValue" valueOf='fyngéssion"/>

<flash:block xsi:type="IntegerLiteral" value="0"/>
<flash:number xsi:type="IntegerlLiteral" value="0"/>
</term>
</realisation>
/action>

3:2012(E)

10.4.8 Enumeration related terms

10.6.8.1 Description

The| following describes the terms reldted to the enumerations FlashFileFormat and Audience, as
spegified in 10.2.

10.4.8.2 Syntax

Figyre 55 shows the syntax of the enumeration related terms.

FlashFileFormatTerm| FlashFileFormatTerm| xsd:string AudienceTerm AudienceTerm xsd:string
«KSDcomplexType» «XSDcomplexType» «enumeration» «XSDcomplexType» «XSDcomplexType» «gnumeration»
FlgshFileFormatValue FlashFileFormatLiteral FlashFileFormats AudienceValue AudiencelLiteral Audiences

«XdDattributey «XSDattribute» BINARY «XSDattribute» «XSDattribute» SPPPLIER

+ YalueOf:¢otxiOtxLink + value: FlashFileFormat INTEL + valueOf: otx:OtxLink + value: Audiences DEVELOPMENT
SREC MIANUFACTURING

«XgDelefhgnt» «XSDelement» AFTERSALES

+ pathi~otx:Path [0..1] + path: otx:Path [0..1] AFTERMARKET

Figure 55 — Data model view: Enumeration related terms

10.6.8.3 Semantics

10.6.8.3.1 FlashFileFormatTerm

The abstract type FlashFileFormatTerm iS an otx:SimpleTerm. It serves as a base for all concrete
terms which return a FlashFileFormat. It has no special members.
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FlashFileFormatValue

This term returns the FlashFileFormat stored in a FlashFileFormat variable. For more information on
value-terms and the syntax and semantics of the valueOf attribute and <path> element, please refer to
Part 2 of ISO 13209.

Associated checker rules:

Throws:

Core_Chk053 — no dangling OtxLink associations (see Part 2 of ISO 13209)

otx:0
Only if
exceed

10.6.8.3.3

This term s

FlashFileFormatLiteral is a FlashFileFormatTerm. Its members have thefollowing semantics:

value

This at

10.6.8.3.4

The abstrag

return an Audience. It has no special members.

10.6.8.3.5

This term r
the syntax 3

Associated
Core_(

Throws:

otx:0
Only fif
exceed

10.6.8.3.6

1tOfBoundsException

hall return a FlashFileFormat value (see 10.2.3.4) from a hard-coded literal:

a <path> is set: The <path> points to a location which does not exist (like a (st in
ing list length, or a map key which is not part of the map).

FlashFileFormatLiteral

FlashFileFormats={BINARY|SREC|INTEL} [1]
ribute shall contain one of the values defined in the FlashFileFormats enumeration.
AudienceTerm

t type AudienceTerm iS an otx:SimpleTerm, |t Serves as a base for all concrete terms w|

AudienceValue

bturns the Audience stored in an"Audience variable. For more information on value-terms
\ind semantics of the valueOf£ attribute and <path> element, please refer to Part 2 of ISO 132

checker rules:
hk053 — no dangling OtxLink associations (see Part 2 of ISO 13209)

1tOfBoundsException
a <path>(is set: The <path> points to a location which does not exist (like a list in
ing listdength, or a map key which is not part of the map).

dex

hich

and
09.

dex

AudiencelLiteral

This term shall return an Audience value (see 10.2.3.4) from a hard-coded literal.

AudienceLiteral is an AudienceTerm. Its members have the following semantics:

value

Audiences={SUPPLIER|DEVELOPMENT | MANUFACTURING | AFTERSALES | AFTERMARKET} [1]

This attribute shall contain one of the values defined in the Audiences enumeration.

112
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11 OTX HMI extension
11.1 Introduction

11.1.1 General

The Human Machine Interface (HMI) extension provides access to data types, terms and actions for
interacting with the user through the display of graphical screens, as well as through additional input and
output devices such as keyboards etc.

NL%
ConfirmDialog
action

| title:String | % Warning

| message:string | Are you suré you want

| okButton:Event ‘ to continue?

— o ]
o™

Are you sure you want to continue? |

e B3N

Figure 56'— Different hardware configurations

Dug to the multiple possible~variations on runtime systems, and the fact that some of the target runtime
systems do not even have-a.display (see Figure 56), one of the design goals of the HMI extengion was to
absfract the details regarding the layout of the screens on the system, concentrating inst¢gad on the
conmmunication aspeets between the test sequence and the user interface. To achieve this goal, there are two
ways to operate screens: A set of basic dialogs that all systems should provide and customizable gcreens that
alloyv extra flexibility-

11.1.2 Dialogs

Thelbasic dialogs are used to cover the most elemental use cases, such as showing a warning to|the user or
asking for Simple USer mput. Dialogs are aiways modar: It 15 assumed that the rantme system will pause
execution of the test flow when reaching one of these dialog actions and will provide a way for the user to
dismiss the dialog (normally with an "ok" or "close" button).

Dialogs do not assume any special graphical functionality and shall be supported by all test application
systems. It is possible to implement them in systems without graphical display by using LEDs and reading
static buttons on the device. In this case message information would be ignored.
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11.1.3 Custom screens

Custom screens define an interface to a screen that is externally created. The layout and functionality of the
screen itself is not defined in the OTX file and is only referenced by name, as shown in Figure 57. The call is
similar to a standard procedure call, and it only defines ways to pass parameters in and out from the screen.

QTX screen screen

te

5t sequence interface implementation

O

screen definition

[X subsystem (business logic layer) runtime system (presentation layer)

Custom scr
the runtime
screen eve
action to cldg

Screen imp|
based appli
that decoup

A screen is
to variables

The update)
variables is
that the upd
be interrupt

The screen
indicate if aj
on the scre
applicationg
applicationg
EventHand

Figure 57 — Separation of concerns

bens are non-modal. The execution of the test sequence continues after the screen is displaye
system. For this effect, there are actions and terms that help control the flow of the scree
ht source term by which execution can be stopped until a screen event has been received ang
se the screen.

ementation is up to the client: The client can-either have a graphical user interface (Ul), a con
cation or a button layout on physical hardware. The screen interface provides a level of abstrad
les the description of the screen from thetest sequence.

connected directly to the model of thé'test sequence. All input values to the screen are referer
and all out parameteres are assignhed to variables.

of the screen must be performed automatically by the runtime system. When one of the refe

ate will happen asynchronously in a Ul thread and that the execution of the main sequence wil
a)
bd.

can commupicate events back to the system by using screen event objects. These events

en such.as)closing, minimizing or dismissing. The usage of the event mechanism allows buil

with_‘€omplex user interaction, without transmitting specific look and feel from the ta
. Ta monitor changes in the screen parameters, it is possible to use the terms defined in the
ngextension (see Clause 8, MonitorChangeEventSource term).

d in
n: A
| an

5ole
tion

ces

rred

updated, the runtime system must update the display on the screen automatically. It is assuimmed

not

can

hy of a screen's output parameters has changed, or if the user has performed any other opergtion

Hing
rget
DTX

Custom screens should be handled by a separate thread by the runtime system. As such, when handling
events from the screen (i.e. when waiting for user interaction) it is often advisable to create a parallel lane in
the OTX sequence dedicated to listen for these events with a WaitForEvent action in case that additional
processing tasks need to be performed.
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11.1.4 Custom screen usage example

Figure 58 provides a typical usage of the custom screens, represented using an UML activity diagram.

The use case is the following:

To achieve this, two different ways are shown in the example:

The| sequence shown to the left represents a solution for simple cases where fine-grained évent ¢

not
the

Thel sequence to the right shows a solution which opens up the possibility tofine-grained handling
kinds of events which may happen on the screen. After opening the screen, there are two paral

one
the

cloged event is received, then the sequence terminates (cf. IsScreenClosedEvent term in 11.6

eve

Present a screen that displays a list of values measured with an "exit" button
Read values from an electronic control unit periodically and refresh the screen

When the 1iser decides to exit the nppliraﬁnn then stap rpading values

hecessary. After opening the screen, there is a loop for reading out ECU values-which stops
5creen was closed (cf. ScreenIsOpen term, as specified in 11.6.3.3).

lane, the test sequence continiously reads new values from the ECU as long as a "finish” flag
second lane, a WaitForEvent action is used to react on the events fired by the screen. On

ht types from the screen might be processed in the event loop’also, which is not exemplified he

.start o [ j
. open screen

[ open screen ]

is screen
still open?

[open] [¢losed] [not finished] [finished]

[screen closed event]

read valuesfrom

read values from

ECU o ECU
set finish flag

valuation is
as soon as

of different
el lanes. In
is false. In
Ce a screen
.3.4). Other
re.

therevent] |
| 1

Figure 58 — Custom screen usage example

In both solutions, the "exit"-button is not controlled by the OTX sequence — the test applications presentation
layer is responsible for closing the screen as soon as the "exit" button is pressed (note that there is also an
explicit CloseScreen action, cf. 11.5.3.3.2). Furthermore, the update of the ECU values on the screen is
automatic, due to the fact that screens can be connected directly to variables of the OTX sequence. In the
given example, reads are interrupted cleanly, as once the last read is complete the sequence will finish.
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11.2 Datatypes

11.2.1 Overview

The OTX HMI extension introduces the Screen data type required for the custom screen handling as well as
the MessageType and ConfirmationType enumeration types used for dialogs.

11.2.2 Syntax

The syntax of the datatype declarations of the OTX HMI extension is shown in Figure 59.

otx:Ektensioninterface

«XSDcomplexType» <}7 «XSDcomplexType» :] «XSDcomplexType»

otx:ataType otx:ComplexType Screen

«XSDcomplexType»
MessageType
«XSDcomplexType» «XSDelement» «XSDcomplexTvoe»
tx:SimpleType <] + init: MessageTypelLiteral [0..1] ConfirmaﬁionT;/ge

«XSDelement»
+ init: ConfirmationTypelLiteral [0}.1]

Figure 59 — Data model view: HMI data types

11.2.3 Semantics

11.2.3.1 General

The data types in the OTX HMI extension are (based on otx:ComplexType and on otx:SimpleType.

11.2.3.2 Screen
The Scre:r: data type is a handle, {0 a complex screen resource on the runtime system. Screen hanfles
represent ah interface through which an OTX sequence can display data and receive user input. The current
status of a $creen can be chetked by using the accessor terms associated to the Screen data type.

Since scregns are also_sources of screen closed events, they can be used as an argument of the term
ScreenClgseEventSource, as specified 11.6.3.3 (cf. Clause 8, OTX EventHandling extension).

Since Screfen hias no initialisation parts, a Screen can not be declared constant.

NOTE ITIS an explicit design goal of the OTX HMI exiension not t0 make assumptions regarding the layout,
positioning or visualization style of a screen in a specific test application. These presentation layer details are left to the
runtime systems.

11.2.3.3 MessageType

MessageType IS an enumeration type describing the characteristics of a message shown in a
ConfirmDialog. The type of message also controls which buttons are available in a ConfirmbDialog (see
11.5.2.3.2).
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The list of allowed enumeration values is defined as follows:

— INFO: Displayed message is just for information

— WARNING: Displayed message is a warning

— ERROR: Displayed message describes an error

— YESNO_QUESTION: Displayed message represents a question answerable by "yes" or "no"

— YESNOCANCEL QUESTION: Displayed message is a question which does not require a response

essageType
relgtional operations). For this case, the following order relation shall apply:
IN < WARNING < ERROR < YESNO QUESTION < YESNOCANCEL_ QUESTION.

ISO 13209,

IMPORTANT — When applying otx:ToString on a MessageType value, the resulting stripng shall be
the| name of the enumeration value, e.g. otx:ToString (INFO)="INFO':\Burthermorg, applying
otx:ToInteger shall return the index of the value in the MessageTypes enhtimeration (smallest index
is 0). The behaviour is undefined for other conversion terms (cf. Part 2 of.JSO 13209).

MessageType iS an otx:SimpleType. Its members have the following.semantics:

— |<init> : MessageTypeLiteral [0..1]

This optional element stands for the hard-coded initialisation‘value of the identifier at declaratign time.

— value
MessageTypes={ INFO|WARNING | ERROR | YESNO_QUESTION | YESNOCANCEL QUESTION} [1]

This attribute shall contain one of the values‘defined in the MessageTypes enumeration.

IMPORTANT — If the MessageType declaration is not explicitly initialized (omitted <initX element),
the [default value shall be INFoO.

11.2.3.4 ConfirmationType
ConfirmationType iS an.-'enumeration type describing the button-choice of a user dismissing a
ConffirmDialog (see 11.,5.2:3.2). The information may later be used to find out which button was clicked for
confirmation of the dialog.

Thellist of allowed enumeration values is defined as follows:

— |YES: Confirmation by "Yes" button or "OK" button

— |No: Confirmation by "No" button

— |CANCEL: Confirmation by "Cancel” button

IMPORTANT — ConfirmationType values may occur as operands of comparisons (cf. Part 2 of
ISO 13209, relational operations). For this case, the following order relation shall apply:
YES < NO < CANCEL.

IMPORTANT — When applying otx:ToString on a ConfirmationType Vvalue, the resulting string
shall be the name of the enumeration value, e.g. otx:ToString (YES)="YES". Furthermore, applying
otx:ToInteger shall return the index of the value in the ConfirmationTypes enumeration (smallest
index is 0). The behaviour is undefined for other conversion terms (cf. Part 2 of ISO 13209).
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ConfirmationType iS an otx:SimpleType. Its members have the following semantics:

— <init> : ConfirmationTypeLiteral [0..1]

This optional element stands for the hard-coded initialisation value of the identifier at declaration time.

— value : ConfirmationType = {YES|NO|CANCEL} [1]

This attribute shall contain one of the values defined in the ConfirmationTypes enumeration.

IMPORTANT — If the ConfirmationType declaration is not explicitly initialized (omitted <init>
element), the-defattt-vatge-shat-be-¥ES:

11.3 Excqgptions

11.3.1 Overview

All exceptigns specified in the following are derived from the otx:Exception type-as defined by Part P of
ISO 13209.|They represent the full set of exceptions added by the OTX HMI extension:

11.3.2 Synfax

The syntax jof all OTX HMI exception type declarations is shown in Figur® 60.

otx:Extensioninterface

«XSDcomplexType»
otx:DataType

g

«XSDcomplexType»
otx:ComplexType

g

«XSDcomplexType» :] «XSDcomplexType» :] «XSDcomplexType»
otx:Exception HmiException ScreenException

Figure 60 — Data model view: HMI exceptions

11.3.3 Semantics

11.3.3.1 General

Since all QTX, HMI exception types are implicit exceptions whithout initialisation parts, they can nof be
declared corstant

11.3.3.2 HmiException
The HmiComException is the super class for all exceptions in the HMI extension. An HmiException shall

be used in case the more specific exception types described in the remainder of this section do not apply to
the problem at hand.

11.3.3.3 ScreenException

A ScreenException will be thrown by the runtime system in case that there are problems while processing
custom screens.
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Situations where a ScreenException will be thrown include e.g.

— non-existing screen definition in the runtime

— parameters of the called screen do not match to the signature of the screen

— errors while updating the screen

11.4 Variable access

ISO 13209-3:2012(E)

11.4.1 Overview

As s$pecified in Part 2 of ISO 13209, OTX extensions shall define a variable access type . for ea
they define (exception types inclusively). All variable access types are derived from the OTX Core
extgnsion interface. The following specifies all variable access types defined for the-HMI extension

11.4.2 Syntax

Figyre 61 shows the syntax of the HMI extension's variable access types.

otx:ExtensionInterface

«XSDcomplexType»
otx:Variable

<

«XSDcomplexType»
ScreenVariable

«
4L

«
+

XSDattribute»
name: otx:OtxLink

XSDelement»
path: otx:Path [0..1]

«XSDcomplexType»
MessageTypeVariable

«XSDcomplexType»
ConfirmationTypeVariable

&

«XSDcomplexTypé»
otx:Exception¥ahiable

Figure 63~ Data model view: HMI variable access types

11.4.3 Semantics

The|general semanties-for all variable access types shall apply. Please refer to Part 2 of ISO 13204

11.5 Actions

11.3.1 ©Overview

Ch datatype
Variable

) for details.

All of the elements described in the following extend the otx:ActionRealisation extension
defined by Part 2 of ISO 132009.

nterface as

As shown in Figure 62 there are two groups of actions: the dialog actions which serve for opening different
kinds of modal dialogs as well as the custom screen actions for opening and closing custom screens.
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otx:Node

«XSDcomplexType»
ob:Action

*

realisation

otx:Extensioninterface

«XSDcomplexType»

«XSDcomplexType»
otx:ActionRealisation

«XSDattribute»

Dialog

«XSDcomplexType»
ConfirmDialog

«XSDcomplexType»
InputDialog

«XSDcomplexType»
ChoiceDialog

XS DeomblexTung
™ T

+ validFdr. ofx:OIxLink0.. 1]

Custom screen handling

«XSDcomplexType»

OpenScreen

ShowDocumentDialog

«XSDcomplexType»

CloseScreen

«XSDcomplexTypex»
HighlightScreen

Figure 62 — Data model view: HMI actions overview

11.5.2 Dialog related actions

11.5.21 L

The dialog
choice dialg
introduction

11.5.2.2 §

Figure 63 s

yntax

Jescription

120

otx;ActionRealisation

«XSDcomplexType»
Dialog

nows the syntax of all modal dialog actions of the HMI extension.

elated actions described in the following providg simple message dialogs, input dialogs, menutlike
gs as well as displaying static documents. For a general description of dialogs, please refer to| the
in11.1.2.

«XSDcomplexType»
ConfirmDialog

«XSDelemgnty
+ title: \otx:StringTerm [0..1]
+ mlessage: otx:StringTerm [0..1]

«XSDelement»
+ messageType: MessageTypeTerm [0..1]
+ result: ConfirmationTypeVariable [0..1]

A

«XSDcomplexType»
InputDialog

«XSDelement»

+ initialValue: otx:StringTerm [0..1]
+ instruction: otx:StringTerm [0..1]
+ restriction: otx:StringTerm [0..1]
+ result: otx:StringVariable

«XSDcomplexType»
ShowDocumentDialog

«XSDcomplexType»
ChoiceDialog

«XSDelement»
+ document: otx:StringTerm

— | «XSDelement»

+ options: otx:ListTerm
+ default: otx:IntegerTerm [0..1]
+ result: otx:IntegerVariable

Figure 63 — Data model view: Dialog related actions
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11.5.2.3 Semantics

11.5.2.3.1 Dialog

The abstract type Dialog is the base type for all the dialogs used as a part of the dialog usage pattern. It
represents a modal display that blocks the execution of the test sequence until the user has provided an input.
Dialogs are meant to be simple and well suited for basic interactions with the user, such as confirmations and

sing

The

le inputs.

members of the Dialog action have the following semantics:

11.5
The)
dec
seld

Con
Dep

Figy

Con

<title> : otx:StringTerm [0..1]

If the runtime system contains the capability to show a dialog box with a title bar, the itle’ stri
this element shall be shown. The title should be shown with more prominencé-than th
parameter (see below).

<message> : otx:StringTerm [0..1]

If the runtime system contains the capability to show a message as.part of the display, th
string given by this element shall be shown.

.2.3.2 ConfirmDialog
ConfirmDialog action shows a dialog asking for user.confirmation. The choices of buttg
brations shown to the user can be configured by a parameter. Once one of the confirmatio
cted, the result field will contain the selected index of the options.

firmation dialogs are typically used to ask the:user for acceptance before performing a
ending on the type of procedure to execute, itis-possible to select different levels of severity.

re 64 shows a possible layout of a ConfirmDialog instance on a graphical user interface.

Check Ignition
Please make sure that
igniton is turned ON.

Figure 64 — Sample ConfirmDialog layout

Ng given by
P message

€ message

ns and the
h options is

procedure.

firmDialog is a Dialog. Its members have the following semantics:

<messageType> : MessageTypeTerm [0..1]

This optional element defines the type of message and the buttons that shall be shown to

the user to

confirm the action. If the element is omitted, the default MessageType value INFO shall apply. Please

refer to 11.2.3.3 for information about the MessageType enumeration.

The number of buttons displayed depends on the message type:
— INFO, WARNING, ERROR!: Show "OK" button
— YESNO_QUESTION: Show "Yes" and "No" buttons

— YESNOCANCEL QUESTION: Show "Yes", "No" and "Cancel" buttons
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11.5.2.3.3 |InputDialog

The

NOTE Since button labels usually get localized automatically according to test application locale settings, this
standard does not force button labels to be "OK", "Yes", "No" or "Cancel". Any semantically equivalent labels are
allowed.

<result> : ConfirmationTypeVariable [0..1]

This element represents the variable where the selection from the user will be stored. The element can be
omitted in cases when the result is nonrelevant (this especially applies to message types INFO, WARNING
and ERROR which do only provide a single "OK" button).

Result values shall be one of:

—  ¥YES: "OK" or "Yes" button was pressed
— Np: "No" button was pressed

— CRNCEL: "Cancel" button was pressed

InputpPialog action opens a dialog requesting string input from the user. If needed, an initial value|can

be passed {o the dialog which shall be shown initially in the input field. Also an inputrestriction can be padsed
to the dialog); this shall be used by runtime systems to pre-validate inputs before-they are passed back tg the

test sequengce. Finally the entered value is assigned to a string variable for later use in the test sequence.

InputDialog can only handle simple strings. There are no facilities provided for number parsing etc. [It is

assumed thiat the OTX sequence will perform these actions upon receiving the value.

Figure 65 shows a possible layout of an InputDialog instance.on a graphical user interface.

InputDialog is abDialog. Its members have the following semantics:

122

Enter VIN

Please enter-VIN
|WDD2040481A13I |

Please note: VIN must contain 17 characters,
only letters and numbers.

Figure 65 — Sample InputDialog layout

<initfialValue> : otx:StringTerm [0..1]

This optional element represents the string value that shall be used to initialize the dialog's input field.
Runtime systems should pre-populate the input field with this text, providing an option to the user to
overwrite this value.

<instruction> : otx:StringTerm [0..1]

The instruction is an additional message that can be shown on the input dialog to provide information
regarding the expected value that should be introduced.
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Throws:

11.3.2.3.4 ChoiceDialog

The
the
Ong
pos

The)
sele

For
that
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The

Figu
dial
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No ¢

ISO 13209

<restriction> : otx:StringTerm [0..1]

-3:2012(E)

This optional element represents a restriction onto the set of allowed input values. The restriction shall be
formulated by a regular expression which shall be used by runtime systems to pre-validate the input data.
The runtime system should not allow test sequence control to proceed until the input string matches the

given regular expression. The regular expression shall be conforming to the PERL 5 Regular
Description Version 12.

<result> : otx:StringVariable [1]

Expression

After the user dismisses the input dialog, the entered value shall be assigned to the string variable given

by this element

otx:0utOfBoundsException
If the restriction string is not conforming to the PERL Regular Expression Description.

ChoiceDialog shall present a list of options to the user. It shall be pgssible for the user to s

e the dialog is dismissed, the chosen option's index shall be assigned to a result variable. It
Sible to dismiss the dialog unless a choice has been made.

test sequence author may also preselect one of the @ptions by using the dialog's optio
ction property.

bading a list of values from an ECU).

Combination of a combo box withtan "OK" button

A list component with an "QK*button

A list component whichrallows dismissing the dialog by double-clicking an option

A ring menu

re 66 shows.a possible layout of a ChoiceDialog instance on a graphical user interface.
bg contaifns)three options which are rendered as a list. The user can select one of the option

s the "@K" button commit her/ his choice and continue. The "OK" button should stay disabled
hoice'has been made.

plect one of

options and to dismiss the dialog (e.g. by double-clicking an option or by clicking an "OK" button, etc.).

5hall not be

nal default-

the options, ChoiceDialog accepts a dynamic [list-of strings as argument. This is useful ag the strings
will be shown can both be defined by the OTX author statically or they can be generated dynammically (e.qg.

ChoiceDialog visual implementation is Up to the runtime system. Suggested visualizations gre:

rhe sample
s and then
as long as
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Mode of Drive Selection

Please select mode of drive.
Options:

Front Wheel Drive

Rear Wheel Drive

Four Wheel Drive

OK

Figure 66 — Sample ChoiceDialog layout

ChoiceDiglog is a Dialog. Its members have the following semantics:

— <optipns> : otx:ListTerm [1]

This elgment specifies a list of strings which contains the possible options that'shall be displayed.

Associated checker rules:

— HMI_Chk001 — correct list type for ChoiceDialog options

— <defaphlt> : otx:IntegerTerm [0..1]

This optional element represents the index of the option which shall be preselected in the dialog.

— <resullt> : otx:IntegerVariable [1]

This elément indicates the integer variable where'the chosen option's index shall be assigned to:

— 0 The 1% option was selected!

— n41  The n" option was selected.

Throws:

— otx:0ptOfBoundsException
If the list of options is empty (nothing to choose from) or if the preselection index is not within the range
[0,n-[L], where n is-the size of the list of options.

11.5.2.3.5 |ShowDaocumentDialog

The SshowDpcumentDialog action will open a dialog that can display a document which is identified by elg. a
URI. The document can be any resource. The call will block until the user has confirmed readinglthe
document.

Typical usage of this node is to show additional documentation to the users, such as repair guides and
schematics, or lengthy security information that the user must read before proceeding with a potentially
dangerous operation. If possible, tester applications should display the document in a maximized way, for best
readability. Dismissing the dialog will close the document.

The set of supported document types is tester application specific. However, runtime systems should be able
to display at least basic HTML 2.0 [RFC 1866]. Formatting, style and fonts can be stripped from display if the
runtime system does not support advanced formatting capabilities (i.e. if only a single type, monospace font is
used). Furthermore, popular image formats such as JPEG, GIF and PNG as well as document formats like
plain text, rich text and PDF should be supported by tester applications also.
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In case that a document type can not be opened and displayed by the test application itself, the runtime may
delegate the opening of the document to the application which is registered for that document type on the
operating system. If a tester application uses delegation, a dialog window shall pop up in the application,
blocking execution and asking for confirmation from the user that the application can continue. Once the user
confirms, the execution of the test sequence shall continue even if the external viewer is not closed.

Ultimately, if a document type is supported neither by the test application nor by any external viewer, then the
test application shall show a suitable error message indicating that the document type is not supported and
can therefore not be displayed.

ShowDocumentDialog iS a Dialog. Its members have the following semantics:

— |<document> : otx:StringTerm [1]

This element identifies the external document that should be shown.

Throws:

— |otx:InvalidReferenceException
If the document resource given by the <document> element is not availgble or not accessible

11.9.2.4 Example

The| OTX fragment below shows uses of the ConfirmDialog;InputDialog and ShowDocumentDialog.
Please compare this to Figure 64 and Figure 65 which show gtaphical equivalents of the dialog actjons.

EXAMPLE Sample of OTX-file "HmiDialogsExample.otx!

d4action id="al">
<specification>Ask user for confirmation that igdition is turned on.</specification>
<realisation xsi:type="hmi:ConfirmDialog">
<hmi:title xsi:type="StringLiteral" value="Check Ignition"/>
<hmi:message xsi:type="StringLiteral" valué="Please make sure that ignition is turned ON."/>
<hmi :messageType xsi:type="hmi:MessagelypeLiteral" value="WARNING"/>
</realisation>
4/action>

q4action id="a2">
<specification>Get VIN from u$ex‘and store in variable "Vin"</specification>
<realisation xsi:type="hmi:InputDialog">
<hmi:title xsi:type="Stfingliteral" value="Enter VIN"/>
<hmi :message xsi:type="SttfingLiteral" value="Please enter VIN"/>
<hmi:instruction xsi:type="StringLiteral"
value="Please ndtey VIN must contain 17 characters, only letters and numbers"/>
<hmi :result name="Vin'"/>
</realisation>
4/action>

d4action id="a3>
<specifi€ation>Show a wiring diagram to user.</specification>
<realisatioén xsi:type="hmi:ShowDocumentDialog">
<hmi ‘'document xsi:type="StringLiteral" value="http://www.myCompany.com/WiringDiagram.svg"/>
</realisation>
4/action>

11.5.3 Custom screen related actions

11.5.3.1 Description

In contrast to the dialog actions described above, the actions below support the handling of custom screens,
as described in the introduction in 11.1.3. In particular, there are the actions, OpenScreen, CloseScreen as
well as HighlightScreen which allow controlling GUI output and input to and from the user and the opening
and closing of screens. Custom screens are also related to so-called screen signatures which define the
interface to application-specific screen definitions (cf. 11.7).
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11.5.3.2 Syntax

Figure 67 shows the syntax of all custom screen related actions of the HMI extension.

otx:ActionRealisation

«XSDcomplexType»
OpenScreen

«XSDattribute»
+ screen: otx:OtxLink
+ modal: xsd:boolean [0..1]

otx:ActionRealisation

«XSDcomplexType»
HighlightScreen

otx:ActionRealisation

«XSDcomplexType»
CloseScreen

«XSDelement»
+ screen: ScreenVariable

«XSDelement»
+ screen: ScreenVariable

«XSDH
+ SCrg

lement»
enHandle: ScreenVariable [0..1]

arguments | 0..1

«XSDcomplexType»

ScreenArguments
termArg | 1 inArg | 1 inoutArg | 1 OoutArg | 1
«XYDcomplexType» «XSDcomplexType» «XSDcomplexType «XSDcomplexType»
ScrepnTermArgument ScreenlnArgument ScreenInOutArgument ScreenOutArgument
«XSDttribute» «XSDattribute» «XSDattribute» «XSDattribute»
+ parpgm: otx:OtxName + param: otx:OtxName + param: atx:OtxName + param: otx:OtxName
«XSDelement» «XSDelement» «XSDelenggnt» «XSDelement»
+ ter: otx:Term + variable: otx:Variable + varighle: otx:Variable + variable: otx:Variable

Figure 67 — Data model view: Custom screen related actions

11.5.3.3 Semantics

11.5.3.3.1 |OpenScreen
The OpenSicreen action creates and displays a custom screen at runtime. The screen shall be displgyed
immediately and it can accept userinput. If other screens are already open when the new screen is opefed,
the test apglication shall ensurecithat the new screen is not hidden by other screens.

NOTE 1 Ih systems where screens are shown in separate GUI windows, the new screen should be sent on top ¢f all
other windows.

A screen shall remaivopened until the user dismisses the screen via some Ul control or a CloseScr
action is exgcuted explicitly on its screen handle. Also, when there are unclosed screens at the moment
the procedyre-which opened the screens exits, only those screens on which at least one screen handle e
shall remair ; i Hi

When a screen is opened, the runtime system will internally locate a screen definition linked to the given
screen signature name (see 11.7.3.2), or create a screen from scratch that allows displaying the given values
to the user. If the screen can not be opened or the open action is not supported, a ScreenException shall
be thrown.

NOTE 2 It is an explicit design goal of OTX not to describe the graphical layout of screens. Layout and look&feel of
screens should be described by specific screen definitions used by a runtime system. Since these features are highly
application-specific and do not represent semantically relevant information concerning the "pure" test sequence logic,
screen definitions are not part of this standard.
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The members of the OpenScreen action have the following semantics:

screen otx:0txLink [1]

-3:2012(E)

This attribute contains a name which points to a ScreenSignature which contains a parameter
description for the screen that shall be opened (it is the interface description to a specific screen definition,
see 11.7.3.2). The arguments of OpenScreen shall match the definitions in the corresponding signature.
It is the task of the runtime system to provide a mapping from screen signatures to a runtime-specific

screen definition (cf. Figure 56) which provides the actual screen layout.

Associated checker rules:

Core_Chk053 — no dangling OtxLink associations (see Part 2 of ISO 13209)

HMI_Chk002 - correct target for OpenScreen

modal xsd:boolean={false|true} [0..1]

This option tells the runtime system to make this screen modal or non-modal»This means that
false (the default), the OTX execution flow will immediately move on'to the next Acti
waiting for the screen to close (see Figure 58 for usage examples of.non-modal screens). Q
modal is true, the screen behaves like the dialog actions — it shall“block the execution fl
screen was closed (by a user action or a CloseScreen action e.gqin another parallel lane).

NOTE 3 Non-modal screens are well suited for dynamic cases,where the test sequence needs to
process input from the screen, or needs to update values showri.on the screen, where modal scree
suited for the cases where static information is presented to the user.

<screenHandle> ScreenVariable [0..1]

This optional element represents the variable which shall be the handle for the opened screg
be later used to query the status of the screen;highlighting the screen or closing the screen e
IsScreenOpen term, HighlightScreen\or ScreenClose actions below).

<arguments> : ScreenArguments [0..1]

This simple container element represents a list of arguments for an open screen call. The cor
ScreenArguments iS <xsd:choice> [1..*] which allows an arbitrary-length list of diffe
argument elements. The._given arguments shall correspond to the parameters described in
signature (linked by the screen attribute). There are different argument types:

<termArg> ScreenTermArgument

This argument type allows setting a calculated value into the screen. The value passed i

if modal is
on, without
therwise, if
bw until the

eact on and
s are better

n. This can
plicitly (see

tent-type of
rent screen
the screen

5 always an

input-valtie to the screen. It shall be calculated exactly once upon opening the scree¢n, no later

recalculations of the term value shall happen.

This type of arguments can be used, when a value that is passed to a screen is not
change during the execution of the test sequence. Hence, it is not required that the runt

expected to
me system

kKeeps a "walch™ on the value. Because It accepts a term, It becomes possible 1o calculal

e the value

that should be set for a screen. For example, it might be desired to show a translated title that

additionally contains a concatenated extra string.

A term argument may be omitted if and only if there's an explicit initial value defined for the
corresponding parameter in the screen signature. In that situation, the initial value shall be used

instead of the omitted argument.

The counterpart to a <termArg> shall be defined in the corresponding screen signature by a

<termParam>.
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<i

param : otx:OtxName [1]

This attribute indicates a unique parameter of the screen that shall receive the to-be-displayed
value. The indicated parameter shall be defined in the corresponding screen signature. The
screen definition should then contain a widget that will be fed with this value.

<term> : otx:Term [1]

This element represents the term that shall be evaluated once and set as a value into the screen.

nArg> : ScreenInArgument

Th
be

An
co
ing

Th
<ij

Th
CH
Vi

val
An
co
ins

Th

inOutArg> : ScreenInOutArgument

ilnOutParam>:

is argument type shall bind a variable to a parameter of the screen. Changes to the variable, ghall
automatically reflected on the screen.

input argument may be omitted if and only if there's an explicit initial value definéd for|the
[responding parameter in the screen signature. In that situation, the initial valueyshall be ysed
tead of the omitted argument.

e counterpart to an <inArg> shall be defined in the corresponding screen signature byl an
nParam>.

param : otx:OtxName [1]

This attribute indicates a unique input-parameter of the screénjthat shall be bound to a variahle.

<variable> : otx:Variable [1]

This element represents the to-be-bound variable-Whose value shall be monitored and wHose
current value shall be fed into the screen. The screen definition should then contain a widget fthat
will be fed with this variable's current value.

is argument type shall bind a variable;to a parameter of the screen, in a bidirectional fashion:
anges to the variable from the test'sequence model shall be automatically reflected on the scrg¢en.
e versa, changes triggered from the screen (e.g. by user actions) shall automatically change|the
ue of the variable.

input/output argument may be omitted if and only if there's an explicit initial value defined folf the
responding parameter_in the screen signature. In that situation, the initial value shall be ysed
tead of the omitted\argument.

e counterpart’tovan <inOutArg> shall be defined in the corresponding screen signature by an

param : otx:OtxName [1]

This attribute indicates a unique input/output parameter that shall be bound to a variable.

<variable> : otx:Variable [1]

This element represents the to-be-bound variable whose value shall be monitored and whose
current value shall be fed into the screen. The variable shall also reflect changes triggered from
the screen, vice versa. The screen definition should then contain a widget that will be fed with
this variable's current value and that also allows for the user to change the value.
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— <outArg> : ScreenOutArgument

-3:2012(E)

This argument type shall bind a variable to an output parameter of the screen. Changes on the

screen shall trigger an update of the bound variable's value.

Output arguments may be omitted freely (e.g. in the case when there is no interest in
screen data).

one of the

The counterpart to the <outArg> shall be defined in the corresponding screen signature by a

<outParam>.

Throws:

11.5

The
atte
whi
whi

NOT

— param : otx:OtxName [1]

This attribute indicates a unique output-parameter that shall be bound to a variable:

— <variable> : otx:Variable [1]

This element represents the to-be-bound variable which shall reflect the-value set orf
(e.g. entered by the user). The screen definition should then contain"an input widget
for the user to change the value.

Associated checker rules:
— HMI_Chk003 — correct OpenScreen arguments
— HMI_Chk004 — OpenScreen term, input and input/outpyp argument omission

— HMI_ChkO005 — no Path in connected OpenScreenarguments

ScreenException
If the screen definition can not be found, if the assigned parameters are incorrect or if the runti
can not support a screen open operation,

.3.3.2 HighlightScreen
HighlightScreen action shall highlight a given screen in a way appropriate for drawing

h immediately requires user input on a particular screen, or when a screen displays important
h tells the user which@ctions to take to solve e.g. a critical situation, etc.

E In systems where screens are shown in separate GUI windows, highlighting a screen should brir

the screen
that allows

me system

the user's

ntion to the screen. This supports use cases where user attention is required, e.g. when a situgtion occurs

information

g the screen

on tpp of any other windows. For systems where screens are shown e.g. in one partitioned GUI window, highlighting may

be d
may

The|

one for instancé by making the new screen's portion of the window blink for some time, or similar. Non-
use e.g. warning LEDs to draw user attention.

members of the HighlightScreen action have the following semantics:

GUI systems

XSCreen> | screenvartable {1}

This element represents the screen handle of the screen that shall be highlighted.

11.5.3.3.3 CloseScreen

The CloseScreen action shall cause the runtime system to dismiss the screen and release all resources
associated to the screen.

After the execution of the CloseScreen action, the screen shall not send any more events for processing to
the OTX sequence and shall not allow any more user interaction to be performed.
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Attempting to close the same screen element twice shall perform no operation and report no errors. It shall be
for all effects a NOP.

The members of the CloseScreen action have the following semantics:

— <screen> : ScreenVariable [1]

This element represents the screen handle of the screen that shall be closed.

11.6 Terms

11.6.1 Ovelrview

The terms ¢
be fired by
action 11.5,

Figure 68 p

f the OTX HMI extension are mainly related to custom screen handling and the events which

otx:Ext

«XSDcon
olx]

screens. Furthermore, there are simple enumeration type terms related to the ConfirmDial
2.3.2).
rovides an overview about the different term categories.
Ensioninterface " Screghrelated erms K
|
TelexType» ﬂ «XSDcomplexType» ! «XSDcomplexType»
erm ScreenTerm ﬂ | ScreenValue
|

Event related terms

«XSDcomplexType»
ScreenClosedEventSource

«XSDcomplexType» <
event:EventSourceTerm

«XSDcomplexType»

«XSDcom
otx:Sin

IsScreenClosedEvent
plexType» <l «XSDcompléxType»
pleTerm otx:BoolearTerm

«XSDcomplexType»

ScreenlsOpen

Dialog related terms

I
I
1
1 «XSDcomplexType»
: Message TypeValue

«XSDcomplexType»
MessageTypeTerm

«XSDcomplexType»
Message TypelLiteral

«XSDcomplexType»
ConfirmationTypeValue

«XSDcomplexType»

nay
log

<XSDCOMPIEX T ypeE»
ConfirmationTypelLiteral

I
I
I
I
I
I
I
I

ConfirmationTypeTerm ﬂ
I
I
I

Figure 68 — Data model view: HMI term categories

11.6.2 Syntax

Figure 69 shows the syntax of all terms in the OTX HMI extension.
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ScreenTerm

«XSDcomplexType»
ScreenValue

event:EventSourceTerm

«XSDcomplexType»
ScreenClosedEv entSource

otx:BooleanTerm

«XSDcomplexType»
IsScreenClosedEv ent

otx:BooleanTerm

«XSDcomplexType»
ScreenlsOpen

«XSDattribute»
+ valueOf: otx:OtxLink

«XSDelement»
+ path: otx:Path [0..1]

«XSDelement»
+ screen: ScreenTerm

«XSDelement»
+ event: event:EventValue
+ screen: ScreenVariable [0..1]

«XSDelement»
+ screen: ScreenVariable

MessageTypeTerm

MessageTypeTerm

xsd:string

«XSDcomplexType»

«XSDcomplexType»

«enumeration»

«KSDelement»
+| path: otx:Path [0..1]

MessageTypeValue MessageTypeliteral MessageTypes
«KSDattribute» «XSDattribute» INFO
+| valueOf: otx:OtxLink| [+ value: MessageTypes WARNING

ERROR

YESNO_QUESTION
YESNOCANCEL_QUESTION

ConfirmationTypeTerm

«XSDcomplexType»
CopnfirmationTypeValue

ConfirmationTypeTerm

«XSDcomplexType»
ConfirmationTypelLiteral

xsdistring

«enumeration»
ConfirmationTypes

«KSDattribute» «XSDattribute»

+| valueOf: otx:OtxLink| |+ value: ConfirmationTypeq YES

«KSDelement» NQ
CANCEL

+| path: otx:Path [0..1]

Figure 69 — Data model view: HMI terms
11.4.3 Semantics

11.6.3.1 ScreenTerm

Sc:l:enTerm iS an otx:Term. It serveés as the abstract base type for all concrete terms which return a
Screen. It has no further members.

11.4.3.2 ScreenValue

Thig term returns the_Screen stored in a Screen variable. For more information on value-terms and the
synfax and semantjes of the valueOf attribute and <path> element, please refer to Part 2 of 1ISO|13209.

Asspciated checker rules:

— | Core_€hk053 — no dangling OtxLink associations (see Part 2 of ISO 13209)

Thrtpws:

— otx:0utOfBoundsException
Only if a <path> is set: The <path> points to a location which does not exist (like a list index
exceeding list length, or a map key which is not part of the map).

— otx:InvalidReferenceException
If the variable value is not valid (no value was assigned to the variable before).

11.6.3.3 ScreenClosedEventSource
The ScreenClosedEventSource term accepts a Screen object that is to be made an event source. This

term enables an OTX sequence to use a Screen as a source for events in the context of the OTX
EventHandling extension (please refer to Clause 8). A Screen shall trigger an event every when the specified
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screen is closed. This can be used within a event:WaitForEventAction to continue execution after a

screen was

NOTE

closed.

Other events that may happen on a screen (like button presses, values entered into an input field etc.) can be

identified by using the event source terms MonitorChangeEventSource or ThresholdExceededEventSource, as
specified by the OTX EventHandling extension (see Clause 9). As screens are executed on an asynchronous thread, user
interaction can be received at any time. Therefore the value monitoring event sources are especially useful with respect to
non-modal custom screens (see Figure 58) in order to react on different user actions.

ScreenClosedEventSource iS an event:EventSource. Its members have the following semantics:

Repres

11.6.34 |

The IsScreenClosedEvent term accepts an EventValue term yielding an Event ©hjéct that has 4
e OTX runtime, as a result of declaring a Screen object as an event source by using the ferm

raised by th
ScreenCld
ScreenClgd
true if and

This term €
continue or
WaitForEv

type of even as required with a regular screen event.

IsScreen(

<even

Repres

[«

J

11.6.35

This is a te
opened by
using a Cla

IMPORTAN
normally W

<screen>

<scre[
Optionally specifies the particular Screen which fired the event.

ScreenTerm [1]

ents the Screen that shall be connected to the event source.

5ScreenClosedEvent

sedEventSource. The term shall return true if and only if the~Event originates fro
sedEventSource term. In case an optional ScreenVariable is specified, the term shall re
only if the Event was fired because that particular Screen was clased.

Xists because closing a screen is a very common event and)many times the execution flow
ly when a screen is dismissed. To simplify writing test sequences, it is thus simpler to wri
rent node that only listens for this event type, and withéut'requiring additional code to analyze

losedEvent iS an otx:BooleanTermn. |lts members have the following semantics:

> event:EventValue [1]

ents the Event whose type shall be tested.
n> ScreenVariable [0.:1]
creenlsOpen

rm used to verify\that a Screen is open and active. A Screen is open and active if it has 4
ISing an OpenScreen action, it has not been dismissed by the user and it has not been close
seScreen action.

T — Due to the fact that there may be multiple parallel lanes, and that a screen eng
orks  in a different thread, if the ScreenIsOpen term returns true there is actually

een

m a
turn

hust
ea
the

een
1 by

ine
no

guarantee

hatthao coraan i1c ctill anan an tha navt ctan
HotttHe-SEHe eSS tH-op-eH-oH—thHe—

LASZASasaa ] S

ScreenIsOpen iS an otx:BooleanTermn. ItS members have the following semantics:

<screen>

ScreenVariable [1]

This element represents the variable which is a handle to the screen that shall be checked.

11.6.3.6 MessageTypeTerm

The abstract type MessageTypeTerm iS an otx:SimpleTerm. It serves as a base for all concrete terms
which return a MessageType Vvalue (see 11.2.3.3). It has no special members.
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11.6.3.7 MessageTypeValue

This term returns the MessageType stored in a MessageType Vvariable. For more information on value-terms
and the syntax and semantics of the valueOf attribute and <path> element, please refer to Part 2 of
ISO 13209.

Associated checker rules:
— Core_Chk053 — no dangling OtxLink associations (see Part 2 of ISO 13209)

Throws:

— |otx:0utOfBoundsException
Only if a <path> is set: The <path> points to a location which does not exist ((like a list index
exceeding list length, or a map key which is not part of the map).

11.4.3.8 MessageTypeLiteral
Thig term shall return a MessageType value (see 11.2.3.3) from a hard-coded literal.
MessageTypeliteral iS a MessageTypeTerm. Its members have the fellewing semantics:

— |value
MessageTypes={INFO | WARNING | ERROR | YESNO_QUESTION | YESNOCANCEL_QUESTION }[1]

This attribute shall contain one of the values defined in the-\MessageTypes enumeration.

11.4.3.9 ConfirmationTypeTerm

Thel abstract type ConfirmationTypeTerm iS @lVotx:SimpleTerm. It serves as a base for pll concrete
terms which return a ConfirmationType value (see 11.2.3.4). It has no special members.

11.4.3.10 ConfirmationTypeValue

Thig term returns the ConfirmationType stored in a ConfirmationType variable. For more|information
on Value-terms and the syntax and*semantics of the valueOf attribute and <path> element, plepse refer to
Par{ 2 of ISO 13209.

Asspciated checker rules:

— |Core_Chk053 ~no’dangling OtxLink associations (see Part 2 of ISO 13209)

Throws:

— |otx:0utOfBoundsException
Only \if a <path> is set: The <path> points to a location which does not exist (like f list index
exceeding list length, or a map key which is not part of the map).

11.6.3.11 ConfirmationTypeLiteral
This term shall return a ConfirmationType Vvalue (see 11.2.3.4) from a hard-coded literal.
ConfirmationTypeLiteral iS a ConfirmationTypeTerm. Its members have the following semantics:

— value : ConfirmationTypes={YES|NO|CANCEL} [1]

This attribute shall contain one of the values defined in the ConfirmationTypes enumeration.
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11.7 Signatures

11.7.1 Overview

As specified by Part 2 of 1ISO 13209, OTX extensions may define new specialialized types of signatures by
extending otx:SignatureRealisation. The OTX HMI extension uses this extensibility by adding the
ScreenSignature type which allows in-document, high-level interface specifications to screen definitions
which are used by the OpenScreen action, as specified in 11.5.3.3.1.

11.7.2 Syntax

Figure 70 shows the syntax of the HMI extension's signature types.

otx:SignatureRealisation

«XSDconlplexType»
Screen$ignature

parameters

0.1

«XSDcomplexType»
ScreenParameterDeclarations

termParam 1

inParam| 1

inoutParam | 1

outParam | 1

Declaration

«XSDcgmplexType»
ScreenTermPgrameterDeclaration

Declaration

«XSDcomplexType»
ScreeninParameterDeclaration

Declaration

«XSDecomplexType»
ScreeninQutParameterDeclaration

Declar

«XSDcomplexType»

ScreenOutParameterDeclaration

Ation

«XSDattributep»

«XSDattribute»

«XSDattribute»

«XSDattribute»

category: ksd:string [0..1] category: xsd:string [0..1] - \category: xsd:string [0..1] category: xsd:string [0..1]
Figure 70 — Data model view: HMI signatures
NOTE The XSD complex type ScreenParameterDeclarations is Of <xsd:choice> [1..*] content-lype,
which is not ¢xplicitly shown in the figure above.

11.7.3 Semantics

11.7.3.1 General

The basic semantics common to all kinds of signatures are specified in Part 2 of ISO 13209.

11.7.3.2 S

The ScreepSignature is a specialisation of the OTX Core type otx:SignatureRealisation that 3

creenSigmature

dds

additional interfacedescriptionfunctionatity atong—withthe— ST X CoretypeotxTProceduresignature. A

ScreenSignature represents the interface between OpenScreen actions and

definitions.

the runtime specific screen

Typically, all screens supported by a runtime system should be described in a dedicated set of OTX
documents — "screen description documents" — which contain the signatures of all screen definitions available
for the OTX author. This allows the author to create test sequences that use a pre-established Ul.

Screen signatures shall also be used to verify that the arguments given by an OpenScreen action are

complete.
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Since ScreenSignature iS an otx:SignatureRealisation, screen signatures have to be globally
defined in OTX documents: They are located under the <signatures> element right below the root element
<otx>, as defined by Part 2 of ISO 13209.

The members of ScreenSignature have the following semantics:

— <parameters> : ScreenParameterDeclarations [0..1]

This contains a list of parameters of different types. They describe which input- and output-values a
certain screen needs or provides. The parameters of a specific screen signature are the counterparts of
the arguments of a ScreenOpen action (cf. 11.5.3.3.1). Since all parameter types are derived from the

otx:Declaration type as defined in Part 2 of ISO 13209, the parameters have a name, a S
and a data type declaration (not specified here).

ScreenParameters is of <xsd:choice> [1..*] content-type which allows an‘rbitrary-I
parameter sub-elements of the following types:

<termParam> : ScreenTermParameter

This represents the counterpart to the <termArg> type of the OpenScreen action (cf. 1
declares an input parameter for a screen whose value shall be computed once out of a te
a corresponding term argument of an OpenScreen action. The value shall be shown b
widget on the screen.

— category : xsd:string [1]

This attribute indicates the category of the parameter, see below for details.

<inParam> : ScreenInParameter

This represents the counterpart to the <inArg> type of the OpenScreen action (cf. 11
declares an input parameter which shall be linked to an OTX variable (by executing an Oy
action at runtime). Value changes “of the variable shall automatically trigger an up
respective widget on the screen:.

— category : xsd:string [1]

This attribute indicates the category of the parameter, see below for details.

<inoutParam> .’ ScreenInOutParameter

This represents the counterpart to the <inoutArg> type of the OpenScreen action (cf.
It declares.,an bidirectional input/output parameter which shall be linked to an OTX
executing an OpenScreen action at runtime). Value changes in the variable shall a
triggenan update of the respective widget on the screen and vice versa, if the user changg
onthe screen, the new value shall be reflected in the linked variable.

— category : xsd:string [1]

pecification

ength list of

1.5.3.3.1). It
rm given in
y a suitable

1.5.3.3.1). It
benScreen
late of the

11.5.3.3.1).
ariable (by
itomatically
s the value

This attribute indicates the category of the parameter, see below for details.

<outParam> : ScreenOutParameter

This represents the counterpart to the <outArg> type of the OpenScreen action (cf. 11.5.3.3.1). It
declares an output parameter of the screen which shall be linked to an OTX variable (by executing
an OpenScreen action at runtime). If the user changes the value on the screen via the

corresponding input widget, the new value shall be reflected in the linked variable.

— category : xsd:string [1]

This attribute indicates the category of the parameter, see below for details.
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As specified above, each of the parameter types contains an additional category attribute. It is an
optional hint to the runtime system regarding the usage of the associated parameter. Some runtime
systems might not have a specific screen definition corresponding to a given screen signature, or do not
support the concept of screen definitions at all. Such systems can use the category to attach semantic
meaning to certain arguments of an OpenScreen action and choose an appropriate representation for
the values.

Runtime systems are not required to implement this functionality. Any text can be used; however, the
following have standardized meanings:

— TITLE: Parameter should be rendered as a title

— SSAGE: Parameter should be rendered as a message.

— GRAPH: Parameter should be displayed with a visual graphical representation.
— W ING: Parameter should be displayed as a warning.

— BUTTON: Parameter should be rendered as a button.

— CHECKBOX: Parameter should be rendered as a checkbox.

— INPUT: Parameter should be rendered as input mask

— CHOICE: Parameter should be rendered as a choice (appliesto otx:List and otx:Map only)
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12 OTX il18n extension

12.1 Introduction

The OTX i18n (Internationalization) extension provides access to data types, terms and actions for translating
strings, quantity units and values to the language and unit system of the locale of the runtime system.

Due to the international reach of vehicle manufacturers and the existence of research labs, production plants
and repair shops across the globe, it is necessary to provide an API that will make a test sequence agnostic of
the |particufarities of the tanguage and the SyStenT present o the target Tegion. 1 hus, attstrings] that will be
pregented to the user must be stored in a common format, referenced by keys and translated on thg fly.

12.2 Datatypes

12.2.1 Overview

The| OTX i18n extension introduces a single data type named TranslationKey, as descrjbed in the
follgwing.

12.2.2 Syntax

The|syntax of the TranslationKey datatype declaration of the OTX i18n extension is shown in Fjgure 71.

otx:Extensioninterface

«XSDcomplexType»
otx:DataType
«XSDcomplexType»
4& TranslationKey

«XSDcomplexType» <] «XSDelement»

otx:SimpleTypg + init: TranslationKeyLiteral [0..1]

Figure 71 — Data model view: i18n data types

12.2.3 Semantics

12.2.3.1 General

Theldata types, inthe OTX i18n extension are derived from otx:SimpleType.

12.2.3.2 \[TranslationKey

A Transtationkey ts—a reference—to—aunique—string—message—which—canmbe—ntermationatized (e.g. by
corresponding entries in a thesaurus database). The concept used in OTX is similar to the concept used in
many programming languages, where all messages that must be shown to the user are externalized and

referenced by keys.

The actual retrieval procedure is defined by the runtime system.

TranslationKey is an otx:SimpleType. Its members have the following semantics:

— <init> : TranslationKeyLiteral [0..1]

This optional element stands for the initialisation of the identifier at declaration time. Initialisation is done
by a hard-coded text ID in the OTX document.
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— wvalue

: xsd:string [1]

This attribute contais the text ID value.

IMPORTANT — If the TranslationKey declaration is not explicitly initialized (omitted <init>
element), the default value shall be the empty string.

12.3 Exceptions

12.3.1 Overview

All elements referenced in this clause are derived from the OTX Core Exception type as defined by-Part|2 of

ISO 13209.

12.3.2 Synfax

The syntax

otx:Extensioninterface

XSDcomplexType»
otx:DataType

g

«XSDcomplexType»
otx:ComplexType

§

They represent the full set of exceptions added by the OTX i18n extension.

of all OTX i18n exception type declarations is shown in Figure 72.

XSDcomplexType»
otx:Exception

<+

«XSDcomplexType»

i18nException

<+

«XSDcomplexType»
UnsupportedLocaleException

12.3.3 Sen

12.3.3.1 (

Since all @
declared co

12.3.3.2 i

The i18nE
used in ca

antics

beneral

| BnExceptioh

Figure 72 — Data fnodel view: i18n exceptions

TX i18n exception types are implicit exceptions whithout initialisation parts, they can nof be
nstant.

ceptionis the super class for all exceptions in the i18n extension. An i18nException shall be
the \more specific exception types described in the remainder of this section do not apply to| the
problem at hand:

12.3.3.3 UnsupportedLocaleException

The UnsupportedLocaleException shall be thrown when a locale related operation fails because the
runtime system does not support the target locale.
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12.4 Variable access

12.4.1 Overview
As specified in Part 2 of ISO 13209, OTX extensions shall define a variable access type for each datatype

they define (exception types inclusively). All variable access types are derived from the OTX Core Variable
extension interface. The following specifies all variable access types defined for the i18n extension.

12.4.2 Syntax

Figure 73 shows the syntax of the i18n extension's variable access types.

otx:Extensioninterface

«XSDcomplexType»
otx:Variable

«XSDattribute»
+ name: otx:OtxLink

«XSDelement» <] «XSDcomplexIype»
+ path: otx:Path [0..1] TranslationKeyVariable

&

«XSDcomplexType»
otx:ExceptionVariable

Figure 73 — Data model view<i18n variable access types

12.4.3 Semantics

The|general semantics for all variable access:types shall apply. Please refer to Part 2 of 1ISO 1320p for further
detgils.

12.5 Terms

12.3.1 Overview

All gf the i18n terms shown in Figure 74 extend the otx: Term extension interface (directly and indirectly), as
defiped by Part 2 of1S© 132009.

The|i18n extension introduces the abstract type TranslationKeyTerm which serves as the base type for all
i18n terms_yielding TranslationKey values. TranslationKeyTern itself is based on the abstract OTX
Corg termrotx:StringTerm. Therefore, a TranslationKeyTerm can be applied in any place where an
oth: StringTerm is required.

Other i18n terms extend the abstract OTX Core terms otx:ListTerm, otx:StringTerm and
otx:BooleanTerm, furthermore quant:QuantityTerm is used for the localisation of quantities (please
refer to Clause 17).

The i18n terms are assigned to the following categories:

— Locale settings. Terms in this category are related to locale settings of diagnostic applications.

— Translation related. This category is for terms which represent diverse translation functionality.

— Quantity related. These are terms used for localizing quantities.
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otx:Term

otx:Extensioninterface

«XSDcomplexType»

1 Locale setings 1
1 1
| «XSDcomplexType» «XSDcomplexType» 1 «XSDcomplexType» !
onx:CollectionTerm [ owx:ListTerm < — GetAllLocales '
! «XSDcomplexType» 1
1 GetCurrentLocale 1
Lttt e/ —— H
P g
<F— _| «XSDcomplexType» 1 | Tanslation related terms
otx:StringTerm 1
| «XSDcomplexType»
: Translate
' «XSDcomplexType»
am o S0 o 1 XSDcomplexType TranslateToLocale
L] « complexType» « complexType» —L « »
otx:Simple Term 1 TranslationKey Term 1 ! TranslationKeyValue
! «XSDcomplexType»
A | Create TranslationKey
[ o] «XSDCOMpIEXT ype»
«XSDcomplexType» L| «XSDcomplexType» : TranslationKeyLiteral «XSDcomplexTypes
oox:Numeric Term ox:BooleanTerm <} T CompareUntransiatedStjng
1
1

1 Quankty related terms

«XSDcomplexTypes»

«XSDcomplexType»
otx:FloatTerm

<

«XSDcomplexType»
quant:QuantityTerm

LocalizeQuanfity

12.5.2 Lochple settings related terms

12.5.21 L

The terms i

12.5.2.2 §

Figure 75 s

12.5.2.3 §

12.5.2.3.1

Jescription

yntax

otx:String.Term

«XSDcomplexType»,
GetCurrentLocale

emantics

GetCurrentLocale

The GetcCu

Figure 74 — Data model view: i18n term categories

N this category are designed for retrieving locale:settings of diagnostic applications.

hows the syntax of all locale setting related terms of the i18n extension.

Figure.75'— Data model view: Locale setting related terms

«XSDcomplexTypes»

«XSDcomplexTy.

3

I | Localize QuantityToUnitGroup UnitGroupDefiniti

U

,__
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
]
1
1
1
1
1
1
1
1
1
1
1

otx:ListTerm

«XSDcomplexType»
GetAllLocales

rrentLaocale ferm shall refrieve the current locale code in use hy the runtime system [The

returned locale code shall be a combination of the 1ISO 639-1 two-letter language code followed by a hyphen,
and then the uppercase two letter country code as defined by ISO 3166. Optionally, a variant code may be
added in case of additional customizations (headed by another hyphen). The variant codes are not defined by
this standard.

If no current locale is selected, the system shall return the default locale.

EXAMPLE

Following the rules above, a returned locale shall be formed like e.g. "de-CH-1901" (for the variant of
German orthography dating from the 1901 reforms, as seen in Switzerland).

GetCurrentLocale is an otx:StringTerm. It has no members.
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12.5.2.3.2 GetAllLocales

The term GetAllLocales should retrieve all available locales from the runtime system that are supported
and for which translations are available.

The fact that a runtime system returns a locale does not guarantee that all translations and units are available.
Rather, this method returns the locales that can be used, regardless of data availability. It is however
recommended that runtime systems consult their translation data store before returning the list of locales, so
the results should be close to the actual available data.

The returned value shall be a list of strings using the same locale format as specified for the
GetlCurrentLocale term (see above).

Thig term allows querying some of the capabilities of the underlying runtime system. It is useful infqgrmation e.g.
for the TranslateToLocale term, as it is known before hand what can be used as valid'tocale input.

GetAllLocales is an otx:ListTerm without any further members.

12.3.3 Translation related terms
12.3.3.1 Description

The|terms in this category are designed for managing, translatingiand comparing TranslationKey values.

12.9.3.2 Syntax

Figyre 76 shows the syntax of all translation related tekms of the i18n extension.

TranslationKeyTerm TranslationKeyTerm TranslationKeyTerm
XSDcomplexType» «XSDcomplexTypebh. «XSDcomplexType»
TranslationKeyValue TranslationKeyliteral CreateTranslationKey
«XpDattribute» «XSDattribute» «XSDelement»
. . . «XSDconjplexType»
+ |valueOf: otx:OtxLink + value: ‘\xsd:string + textld: otx:StringTerm )
TranslatiopArguments
«XpDelement»
+ |path: otx:Path [0..1] + arg: otTerm [1..%]
otx:StringTerm otx:StringTerm otxfBooleanTerm
«XSDcomplexT.ype» «XSDcomplexType» «XSDcomplexTypé»
Trapslate TranslateToLocale CompareUntranslatedfString
«XPpDelementy «XSDelement» «XSDelement»
+ |translationKey: TranslationKeyTerm + locale: otx:StringTerm + translationKey: TranslationKeyTerm
+ |arguments: TrandationArguments[0..1]| | + translationKey: TranslationKeyTerm + arguments: TransationArguments[0..1]
+ arguments. TranslationArguments[0..1]]| | + untransatedString: otx:StfingTerm

Figure /o — Data model view: Iranslation related terms

12.5.3.3 Semantics

12.5.3.3.1 TranslationKeyTerm

The abstract type TranslationKeyTerm iS an otx:StingTerm. It serves as a base for all concrete terms
which return a TranslationKey. It has no special members.

IMPORTANT — If the OTX Core conversion term otx:ToString is applied to a TranslationKey, the
internal text ID string value contained in the TranslationKey shall be returned.
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12.5.3.3.2

TranslationKeyValue

This term returns the TranslationKey stored in a TranslationKey variable. For more information on
value-terms and the syntax and semantics of the valueOf attribute and <path> element, please refer to
Part 2 of ISO 13209.

Associated

Throws:

checker rules:

Core_Chk053 — no dangling OtxLink associations (see Part 2 of ISO 13209)

otx:0
Only if
exceed

12.5.3.3.3

This term s
is a referen
that knows

NOTE T

Translati

value

The te
storage

12.5.3.3.4

h1tOfBoundsException
a <path> is set: The <path> points to a location which does not exist (like a (st in
ing list length, or a map key which is not part of the map).

TranslationKeylLiteral

nall be used to create a TranslationKey data object based on a hard-coded text ID. The te
Ce to an external thesaurus system. It is assumed that the runtime system_contains a data sto
how to create a TranslationKey data based on the literal.

he creation of the object should always work, as the data should not belloaded from the runtime system

onKeyLiteral is a TranslationKeyTerm. Its members have the following semantics:

xsd:string [1]

t ID represents a simple string that is used by theruntime system as a reference to its inte
of localized string translations. The exact usage; and translation is not defined in the standard.

CreateTranslationKey

The Creat

the text ID that will be used to create the TranslationKey.

This term
ODX data

CreateTrgnslationKey iS aTranslationKeyTerm. Its members have the following semantics:

<text

The strf

12.5.3.3.5

TranslationKey term creates a TranslationKey out of a given string. The string is use

lows dynamically creating. translation keys as a result of, for example, accessing specific part
urces.

rd> : otx:StringTerm [1]

ng term Value provided that will be used to generate a translation key.

Translate

dex

t 1D
age

rnal

1 as

s of

The Translate term accepts a TranslationKey which may be supplemented by additional translation
arguments for message parameter substitution (if required by the associated thesaurus entry). It shall return a
localized string in the current user language.

It is assumed that the runtime system contains a user or system selected locale which will be used to

automatical

ly perform the translation.

Recommendation: If no translation is available in the current locale, the runtime system may use a fall back
strategy that consists on consulting a family that share a common base language. Otherwise the default
language may be used. This fallback strategy is out of scope of the specification.
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In case that the translation is unknown by the runtime system, the translation key itself shall be returned as
the translation. This is to avoid error conditions in the system due to incorrect translations.

IMPORTANT — It is not in the scope of this standard to specify or expect a certain kind of thesaurus
database structure. However, concerning compound thesaurus entries (messages with parameters),
thesaurus entries should be formed in a similar way like the string patterns specified by the Java
class MessageFormat (java.text.MessageFormat). This allows identifying parameters in the
pattern unambiguously, e.g. the parameters {0} and {1} in "The resistance of injector {0}
is {1}". This provided, Translate shall function like MessageFormat.format (String pattern,
Object[] arguments), where the arguments substitute the message parameters according to their

position in the arguments array

Translate iS an otx:StringTerm. [tS members have the following semantics:

— |<translationKey> : TranslationKeyTerm [1]

This element represents a unique key that the system shall use to searchcits-internal database for a
translation. Once a translation is found and parameter substitution has “taken place, the resulting
message string shall be returned.

— |<arguments> : TranslationArguments [0..1]

This optional element represents a list of arguments for the translation. The arguments shall be evaluated
first before being inserted into the translated message. Thé _order of arguments is importgnt; the first
argument shall substitute message parameter {0}, the second parameter {1}, and so on.

— <arg> : Term [1..*]

Represents an argument which will be substituted in the resulting messages at the cofresponding
parameter's position. Non-String arguments shall be converted automatically to String prior to
parameter substitution.

EXAMPLE Consider a thesaurus entry in_English ID1: "The resistance of injector {0} |is {1}" or
simifar, in German ID1: "Der Widerstdmnd des Injektors {0} ist {1}". Also consider a quaintity 0 which
represents 10 Ohm. If the current locale is.English, applying Translate (ID1, [3, Q]) will produce the Hnglish output
"Thg resistance of injector 2 is 10 Ohm." or likewise, if the current locale is German, the joutput "Der
Widgrstand des Injektors 2.3 st 10 Ohm.".

12.3.3.3.6 TranslateTolLocale

Thel TranslateToLéeale term shall perform a similar function to the Translate term, but instead of using
the purrent locale it\shall use a target locale that is given as an argument to the call, formed after|the rules of
the |SO 639-1 standard.

NOTE Using this term forces a translation to a specific language. This might be desirable for specific sifuations such
as for feedback send to a support desk.

— <locale> : otx:StringTerm [1]

The translation process shall use this string as the target locale for the translation. The locale is expected
to be formed after the rules of the ISO 639-1 standard, as explained for the GetCurrentLocale term
(see 12.5.2.3.1).

— <translationKey> : TranslationKeyTerm [1]

This element represents a unique key that the system shall use to search its internal database for a
translation. Once a translation is found and parameter substitution has taken place, the resulting
message string shall be returned.

© 1SO 2012 — All rights reserved 143


https://standardsiso.com/api/?name=453b2b2f58ac723c2182982dc3c8ff4b

ISO 13209-3:2012(E)

<arguments> :

TranslationArguments [0..1]

This optional element represents a list of arguments for the translation. The arguments shall be evaluated
first before being inserted into the translated message. The order of arguments is important; the first
argument shall substitute message parameter {0}, the second parameter {1}, and so on.

<arg> :

Term [1..%*]

Represents an argument which will be substituted in the resulting messages at the corresponding
parameter's position. Non-String arguments shall be converted automatically to String prior to

pa

Throws:

Unsup

If the rdgintime system does not support the given locale.

12.5.3.3.7

The Compal
the translat
considered

EXAMPLE
a hard-codeq

author to findl out if whether this is a translation for a given translation key and use that information for further purpg

This is also i
editor, thus 1f
the editor tod

CompareUntranslatedString is an otx:BooleanTerm. Its members have the following semantics:

This el
matchi

substityition has to be performed first;.prior to comparison.

This o

<tranglationKey> :

<arguments> :

rameter substitution.

bortedLocaleException

CompareUntranslatedString

reUntranslatedString term compares whether an untranslated string equals at least on
ions of a given translation key. While searching for a match, each”available locale shal
by the runtime. The term shall return true if and only if a matching ttanslation can be found.

The CompareUntranslatedString term is useful in cases where'e.g. an ECU responds in the for
string, e.g. "OFFEN" (German for "OPEN"). CompareUntranslatedString may now be used by an

mportant at authoring time since OTX editor tools might show\the key translation in the current locale o
haking comparisons like myOpenCloseResponseGerman=="OPEN" possible/visible, and therefore local
I

TranslationKeyTerm [1]

ement represents a unique key thatthe system shall use to search its internal database f
Ng translation which matches the untranslated string. If message parameters exist, argun

TranslationArguments [0..1]

btional element reptesents a list of arguments for the translation (cf. Translate term).

argum

param

pa
pa

Repres

144

ents shall be evaluated first before being inserted into the translated message. The orde
argumg
gter {1}, and.So on.

<untranslatedString> :

nts is important; the first argument shall substitute message parameter {0}, the sed

e of
be

m of
OTX
ses.
the
zing

pr a
nent

The
r of
ond

CA U U NUTT= g AaAlyu IJCT U CA Y U g U

rameter substitution.

otx:StringTerm [1]

ents the string which shall be tested for a match.

presents an argument which will be substituted in the resulting messages at the correspongi
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12.5.4 Quantity related terms
12.5.4.1 Description
The terms in this category are designed for managing quantities with respect to locale settings.

12.5.4.2 Syntax

Figure 77 shows the syntax of all quantity related terms of the i18n extension.

quant:QuantityTerm quant:QuantityTerm

«XSDcomple
UnitGrobpDé

Type»
«XSDcomplexType» finition
LocalizeQuantity

«XSDcomplexType»
LocalizeQuantityToUnitGroup

«XSDapfy»
+ , XLinkattrib

«XSDelement» utes

+ quantity: quant:QuantityTerm

«XSDelement»
+ quantity: quant:QuantityTerm
+ equivalentUnitGroup: UnitGroupDefinition

Figure 77 — Data model view: Quantity relatedterms

12.3.4.3 Semantics

12.3.4.3.1 Referring to unit group definitions

The|
defi
spe

LocalizeQuantityToUnitGroup term uses the UnitGroup type in order to refer to
hitions located in an external resource. The OTX il8n\&xtension reuses the unit definition
Cified by the ODX standard (see UNIT-SPEC data.type in 7.3.6.7 in 1SO 22901-1:2008).

unit group
data model
Concerning

refefences from OTX to UNIT-SPEC entries, the rules\below shall apply.
IMP
oD
the
sho
and

ORTANT — Any elements of the OTX il8niterms that work with unit groups shall link {
unit group definitions by using simple.XLinks only, as specified by [W3C XLink]. This means that
xlink:type attribute shall always-be set to "simple". Furthermore, the xlink:hreff attribute
uld follow the pattern "{URI}#{SHORT-NAME}", where {URI} represents the UNIT-SPEC resource
{SHORT-NAME} identifies the unit group definition by its ODX SHORT-NAME property. The pattern
corfesponds to a shorthand natation XPointer, as specified by Clause 3.2 in [W3C XPtr]. However, in
casp the shorthand notation S not sufficient to address unit group definitions, the fu|l XPointer
notation may be used (e.g. when one ODX-document contains more than one UNIT-SPEC cdntainer).

o required

EXA
elen

MPLE For linking to the unit definition for "EU_Metric" given in the exemplary UNIT-SPEC
ent has the form of <unit xlink:type="simple" xlink:href="unit-spec.xml#EU Metric]"

in 17.1, the
>,
Thig is related to;the OTX Quantities extension — please refer to Clause 17 for further details.

12.3.4.3.2 L ocalizeQuantity

ThelLécalizeQuantity term is used to create a localized version of a given Quantity.

A Quantity contains a value and display unit information. However, the display unit might be unsuitable for
the current locale (e.g. when a distance-type quantity with a display unit of miles should be displayed to a user
who is used to dealing with metric units). Because OTX test sequences should remain agnostic of localisation
details, it is necessary to express conversions in such a way that both the display unit and the value of a
Quantity can be localized in a consistent way.

NOTE The conversion must take into account factors such as the unit groups, known units and physical dimensions
known to the system. From the point of view of the OTX sequence, quantities are just a data containers and the whole
conversion process happens in the background. For naive implementations, it is acceptable that the returned value is
exactly the same as the given value.
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Localization in the LocalizeQuantity term shall always be performed using the current locale.

LocalizeQuantity iS a quant:QuantityTerm. Its members have the following semantics:

<quantity> :

quant:QuantityTerm [1]

This represents the Quantity that shall be localized to the current locale.

Throws:

quant
If the Q

12.5.4.3.3

The Local
unit group.

There are t
Quantity

original Qugntity.

NOTE |
the runtime {
received.

Localize(

<quan

This re

<equi
Repres

The el
defined
in12.5

Throws:

quant
if the tg

quant
if the ¢

Associated

:InvalidConversionException

e + 1o taocl £
OaITCcT l—y ocall 1"ut T CUTTVCTITU TUT Al Iy ITCTASUIT.
LocalizeQuantityToUnitGroup

i zeQuantityToUnitGroup term shall create a version of a Quantity localized o a spe

vo different types of unit groups: country and equivalent unit groups. This term shall create a
containing the display unit given by the new group that is equivalent to)the display unit of

is assumed that the runtime system contains a list of known and valid’equivalent unit groups. In case

Eity> : quant:QuantityTerm [1]

bresents the quantity that shall be localized using the given country unit group name.

ralentUnitGroup> : UnitGroupDefinition [1]
ents the UNIT-GROUP definition that'shall be used as the target for unit localization.

ement allows all attributes from the namespace "http://www.w3.0rg/1999/xlink"
by the W3C XLink recommendation [W3C XLink]. For the usage of the attributes, the rules g
4.3.1 shall apply.

. UnknownUnitException
rget unit grodp-is unknown by the runtime system

. InvalidConversionException
bnversion is physically not possible (i.e. conversion from a length to a voltage measurement)

checker rules:

icific

hew
the

that

ystem decides to implement a naive solution, it is valid to return the‘same quantity as the one that has peen

buantityToUnitGroup iS a quant:QuantityTerm. [ts members have the following semantjcs:

as
ven
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Quantities_Chk001 — correct unit linking
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OTX Job extension

13.1 Introduction

The OTX Job extension is designed for supporting access to the MCD 3D Job API. This use case is highly
specific to OTX sequences that are used for replacing Java Job code inside an MVCI system [ISO 22900]. A
MVCI Java Job can be understood as a macro sequence providing low-level diagnostic business logic, e.g. for
implementing security access challenge-response mechanisms. From the perspective of a tester application
(on top of the MVCI API) a Java Job looks and behaves like a normal diagnostic service — it is identified by a

nam
it is
call¢
a)

b)

c)
The)

stan
app

13.

13.3

All €
ISO

13.2

The

being called with a set of input parameters, and has to create and deliver a result structure

It needs a well defined entry point

It has to be able to create and parameterize result and response structures-/(as opposed
application that only has to parameterize request structures)

It has to communicate results (and other information) to it's caller
e requirements are addressed by the OTX Job extension. As they are highly specific t(

dard, in the following actions and terms sections directly refer¢to)the MVCI standard document
icable.

P Exceptions

.1 Overview

lements referenced in this clause are derived from the OTX Core Exception type as defined
13209. They represent the full set of €xceptions added by the OTX Job extension.

.2 Syntax

syntax of all exception types.defined for the OTX Job extension is shown in Figure 78.

otx:Extensioninterface

«XSDcomplexType»
otx:DataType

7

«XSBeomplexType»
otx:ComplexType

br. This implies the following requirements for OTX sequences that take the place of a JavayJoh:

means that
back to its

to a tester

the MVCI
ation where

by Part 2 of

A

«XSDcomplexType» ﬂ «XSDcomplexType» :] «XSDcomplexType»

otx:Exception JobException InvalidParameterizationExc

eption

Figure 78 — Data model view: Job exceptions

13.2.3 Semantics

13.2.3.1 General

Since all OTX Job exception types are implicit exceptions whithout initialisation parts, they can not be
declared constant.
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13.2.3.2 JobException

The JobException is the super class for all exceptions in the Job extension. A JobException shall be
used in case the more specific exception types described in the remainder of this section do not apply to the
problem at hand.

13.2.3.3 InvalidParameterizationException

The InvalidParameterizationException shall be thrown when the type of one or more response
paramters created by a Job OTX sequence do not match with the response database template of the

underlying Gemmuhication-system-

For example when the OTX Job tries to add a response parameter A of type Integer where the(respgnse
structure qf the Job demands a parameter A of type String, the OTX runtime shall’ throw| an
InvalidParameterizationException.

13.3 Actions

13.3.1 Overview

The OTX |Job extension introduces the actions SendFinalResul®, SendIntermediateResylt,
SetJobInfo, SetProgressInfo, AddElement, AddBranchByName, AddBranchByIndex,
AddBranchByValud and AddEnvDataByDtc as specified in the following.
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13.3.2 Syntax

Figure 79 shows the syntax of all actions in the OTX Job extension.

otx:ActionRealisation otx:ActionRealisation otx:ActionRealisation otx:ActionRealisation
«XSDcomplexType» «XSDcomplexType» «XSDcomplexType» «XSDcomplexType»
SendFinalResult SendIntermediateResult SetJobinfo SetProgressinfo
«XSDelement» «XSDelement» «XSDelement» «XSDelement»
+ result: diag:ResultTerm + result: diag:ResultTerm + info: otx:StringTerm + progress. otx:NumericTerm

otx:ActionRealisation

«XSDcomplexType»
AddElement

SDelement»
+ | parameterContainer: diag:ParameterContainerTerm
+ | content: diag:ParameterContainerTerm [0..1]

otx:ActionRealisation otx:ActipnRealisation
«XSDcomplexType» «XSDcomplexType»
AddBranchByName AddBranchBylndex
«ASDelement» «XSDelemaqgth
+ | parameterContainer: diag:ParameterContainerTerm + parameterContainer: diag:ParameterContainerTlerm
+ | content: diag:ParameterContainerTerm [0..1] + _content: diag:ParameterContainerTerm [0..1]
+ | shortName: otx:StringTerm + ‘index: otx:NumericTerm
otx:ActionRealisation otx:ActipnRealisation
«XSDcomplexType» «XSDcomplexType»
AddBranchByValue AddEnv DataByDtc
«fSDelement» «XSDelement»
+ | parameterContainer: diag:ParameterContainerT,erm + parameterContainer: diag:ParameterContainerTlerm
+ | value: quant:QuantityTerm + dtc: otx:NumericTerm

Figure 79 — Data model view: Job actions
13.3.3 Semantics

13.3.3.1 SendFinalResult

SendFinalResult shall send the last result before the job exits to the instance which started the|job. Please
alsq refer to.MVCI API documentation for method MCDJobApi : : sendFinalResult.

Thelmembers of SendFinalResult have the following semantics:

— <result> : diag:ResultTerm [1]
This represents the result which shall be sent to the tester. The term diag:ResultTerm is specified in
the DiagCom extension (please refer to Clause 6).

Throws:

— otx:TypeMismatchException
If the result structure to be sent does not match with the result template defined for this Job by the
underlying communication kernel.

— diag:InvalidStateException
If a final result has already been sent previously.
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13.3.3.2 SendIntermediateResult

SendIntermediateResult shall send the value of a diag:ResultTerm as an intermediate result to the
instance which started the job. Please also refer to the MVCI API documentation for the method
MCDJobApi: :sendIntermediateResult.

— <result> : diag:ResultTerm [1]

This represents the result which shall be sent to the tester as an intermediate result. The term
diag:ResultTerm is specified in the DiagCom extension (please refer to Clause 6).

Throws:

— otx:TypeMismatchException
If the rgsult structure to be sent does not match with the result template defined for this Job by, the
underhfing communication kernel

— diag:[[nvalidStateException
If a findl result has been sent previously (no more intermediate results allowed).

13.3.3.3 SetJobiInfo

SetJobInfo shall set a job information which is sent to the calling tester. Please also refer to MVCI [API
documentation for method MCDJobAp1i : : setJobInfo.

The membars of SetJobInfo have the following semantics:

— <infop : otx:StringTerm [1]

Repregents a string which will be sent to the tester asijob information.
Throws:

— diag:[[nvalidStateException
If a fingl result has been sent previously-(nd more job info messages allowed).

13.3.3.4 SetProgressinfo

SetProgressInfo shall sendspregress information in the form of an integer value to the tester. The value
represents p percentage to completion and should be a number between 0 and 100. In case the prov|ded
value is smpller than 0, the{OTX runtime shall set the value to 0. In case the provided value is higher than|100,
the OTX rdgntime shall set'the value to 100. Please also refer to MVCI APl documentation for method
MCDJobAp1{: : setProgress.

The membagrs of SetProgressInfo have the following semantics:

— <info>—T otxTNumericTerm [I]

Represents the progress information as percentage to completion (0..100). Float values shall be
truncated.

Throws:

— diag:InvalidStateException
If a final result has been sent previously (no more progress info messages allowed).
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13.3.3.5 AddElement

AddElement is used to add a parameter or parameter structure to a point in a response structure. Please
also refer to MVCI APl documentation for method MCDResponseParameters: :addElement (in case that
Nno <content> element is provided) and MCDResponseParameters: :addElementWithContent (in
case a <content> element is provided).

The members of AddElement have the following semantics:

— <parameterContainer> : diag:ParameterContainerTerm [1]

The parameter where new element(s) shall be added

— |<content> : diag:ParameterContainerTerm [0..1]

The element(s) to be added to the ParameterContainer. If this element is omitted, the MYCI method
MCDResponseParameter: :addElement should be called. Otherwisg)“the MVCl method
MCDResponseParameter: :addElementWithContent should be called.

Throws:

— |otx:TypeMismatchException
If the element <content> to be added does not match the result template defined for this Jobf by the
underlying communication kernel.

13.3.3.6 AddBranchByName

AddBranchByName is used to add a set of response“parameters to the response structure acgording to a
mulfiplexer database definition given by its short fiame. Please also refer to MVCI API documgentation for
method MCDResponseParameters: :addMuxBranch (in case no <content> element is provided) and
MCDResponseParameters: :addMuxBranchWithContent (in case a <content> elementis xrovided).

Thelmembers of AddBranchByName hdve the following semantics:

— |<parameterContainer> _:\diag:ParameterContainerTerm [1]

The parameter where new element(s) shall be added.

— |<content> : diag:rParameterContainerTerm [0..1]

The element(s)-to-be placed in the newly created multiplexer branch. If this element is omitted, the MVCI
method MCDResponseParameter: :addMuxBranch should be called. Otherwise [the MVCI
method ,,MCDResponseParameter: : addMuxBranchWithContent should be called.

— |<shortName> : otx:StringTerm [1]

The name of the multiplexer branch to be added.

Throws:

— otx:TypeMismatchException
If the element <content> to be added does not match the result template defined for this Job by the
underlying communication kernel.

— InvalidParameterizationException
If the <shortName> of the branch to be added does not match the result template defined for this Job by
the underlying communication kernel.
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13.3.3.7 AddBranchBylIndex

AddBranchByIndex is used to add a set of response parameters to the response structure according to a
multiplexer database definition given by its index. Please also refer to MVCI API documentation for method
MCDResponseParameters: :addMuxBranchByIndex (in case no <content> element is provided) and
MCDResponseParameters: :addMuxBranchByIndexWithContent (if <content> element is provided).
The members of AddBranchByIndex have the following semantics:

— <parameterContainer> : diag:ParameterContainerTerm [1]

The pa[ameter where new element(s) shall be added.

— <content> : diag:ParameterContainerTerm [0..1]

The elgment(s) to be placed in the newly created multiplexer branch. If this element is omitted, the MVCI
method MCDResponseParameter: : addMuxBranchByIndex should be called. Otherwise the MVCI
method ,,MCDResponseParameter: : addMuxBranchByIndexWithContent should.be called.

— <indek> : otx:NumericTerm [1]

The index of the multiplexer branch to be added. Float values shall be truncated.
Throws:

— otx:TypeMismatchException
If the glement <content> to be added does not match the result template defined for this Job by|the
underljfing communication kernel.

— otx:0phtOfBoundsException
If the <findex> of the branch to be added does not exist in the result template defined for this Job by the
underljfing communication kernel.

13.3.3.8 AddBranchByValue
AddBranchByIndex is used to add a set.of response parameters to the response structure according fo a
multiplexer| parameter value. Please also refer to MVCI APl documentation for method
MCDResponseParameters: :addMuxBranchByMuxValue.

The membgrs of AddBranchByValue have the following semantics:

— <parameterContainer> : diag:ParameterContainerTerm [1]

This elgment represents the parameter where new element(s) shall be added.

— <value> 4 Yquant:QuantityTerm [1]

The value=0f the mlllriplpxpr parameter of the branch to be added

Throws:
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InvalidParameterizationException
If the <value> of the multiplexer parameter to be added does not match the result template
this Job by the underlying communication kernel.

13.3.3.9 AddEnvDataByDtc

defined for

AddEnvDataByDtc is used to add an environment data parameter structure to the response structure
according to the value of a DTC. Please also refer to MVCI APl documentation for method
MCDResponseParameters: :addEnvDataByDTC.

The

Throws:

13.3

The

EXA

<parameterContainer> : diag:ParameterContainerTerm [1]

The parameter where new element(s) shall be added.

<dtec> : otx:NumericTerm [1]

The value of the DTC for which environment data structures shall be-added. Float valy
truncated.

InvalidParameterizationException
If the <dte> of the environment data to be added is not recognized by the underlying commu
kernel.

.4 Example
example below shows uses of the actions defined for the OTX Job extension.
MPLE Sample of OTX-file "JobActionsExample.otx"
action id="al">
<specification>Send the final result |()stored in variable jobResult</specification>

<realisation xsi:type="job:SendFinalResult">
<job:result xsi:type="diag:Resultvalue" valueOf="jobResult"/>
</realisation>
/action>

action id="a2">
<specification>Send tlle jintermediate result which is in variable jobResult</specification>
<realisation xsi:type=) job:SendIntermediateResult">
<job:result xsittype="diag:ResultValue" valueOf="jobResult"/>
</realisation>
/action>

action id="azi>
<specifi€ation>Set the job information to "PENDING"</specification>
<realisation xsi:type="job:SetJobInfo">

<job:info xsi:type="StringLiteral" value="PENDING"/>
</fealisation>
/action>

es shall be

hication

<action id="a4">

<specification>Set the progress to 50%</specification>
<realisation xsi:type="job:SetProgressIinfo">

<job:progress xsi:type="IntegerLiteral" value="50"/>
</realisation>

</action>

13.4 Terms

13.4.1 Overview

The

terms introduced by the OTX Job extension are specified in the following.
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13.4.2 Synt

ax

Figure 80 shows the syntax of all terms in the OTX Job extension.

diag:ResponseTerm

«XSDcomplexType»

xsd:string

«enumeration»

«XSDcomplexType»
CreateResult

«enumeration»
ResultTypes

CreateResponse ResponseStates
«XSDattribute» POSITIVE
+ responseState: ResponseStates[0..1] NEGATIVE
«XSDelement»
+ result: diag:ResultTerm
diag:ResultTerm xsd:string xsdsstring

«enumeration»
Sev erityTypes

«XSDatfribute» REQUEST ERROR

+ resultType: ResultTypes][0..1] REQUEST_AND_RESPONSH FATAL_ERROR
+ sevdity: SeverityTypes[0..1] RESPONSE MESSAGE

+ erofCode: xsd:int [0..1] JTERMINATE

+ vendorCode: xsd:int[0..1] WARNING

«XSDelement»

+ diagService: diag:DiagServiceValue

+ codg¢Description: otx:StringTerm [0..1]

+ vendorCodeDescription: otx:StringTerm [0..1]

otx:StringTerm otx:IntegerTerm

«XSDcomplexType»
GetJobProgress

«XSDcomplexType»
GetJoblnfo

«XSDelement»
+ diagJob: diag:DiagServiceValue

«XSDelement»
+ diagJob: diag:DiagServiceValue

Figure 80 — Data model view: Job terms
13.4.3 Senjantics

13.4.3.1 (reateResponse

CreateRegponse creates d-response inside a result object according to a given response state. Please flso
refer to MVCI API documentation for method MCDResponses: : add.

CreateRegponse iS\@'diag:ResponseTerm. Its members have the following semantics:
[0..1]

— respohséState : ResponseStates={POSITIVE |NEGATIVE}

This oplional atiribute determines whether a positive or negative response snould be created. Allowed
values are defined by the ResponseState enumeration. If the attribute is not set, the default value

POSITIVE shall apply implicitly.

— <result> : diag:ResultTerm [1]

The result the new response shall be added to. The term diag:ResultTerm is specified in the DiagCom
extension (please refer to Clause 7).
Throws:

— InvalidParameterizationException
If the <responseState> of the respsonse to be added is invalid.
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13.4.3.2 CreateResult

CreateResult creates a Result object that can be returned to the called of the OTX job sequence. Please
also refer to MVCI API documentation for method MCDJob: : createResult.

CreateResult is a diag:ResultTerm. Its members have the following semantics:

— resultType : ResultTypes={REQUEST | RESPONSE | REQUEST AND RESPONSE} [0..1]

The type of result which shall be created, allowed values are defined by the ResultTypes enumeration.
If the attribute is not set, the default value REQUEST AND RESPONSE shall apply implicitly.

— |severity : SeverityTypes={ERROR|FATAL ERROR|MESSAGE | TERMINATE | WARNING} [0..1]

A severity which shall be associated with the result (if applicable), allowed values‘aré deflned by the
ResultTypes enumeration. If the attribute is not set, the default value ERROR shall apply implicitly.

— |errorCode : xsd:int [0..1]

An error code which shall be associated with the result (if applicable).

— |vendorCode : xsd:int [0..1]

A vendor code which shall be associated with the result (if applicable).

— |<diagService> : diag:DiagServiceValue [1]

Represents the DiagService on which the term operates and which the result shall be tailorgd to.

— |<codeDescription> : otx:StringTerm [0..1]

A code description which shall be associated\with the error code of the result (if applicable).

— |<vendorCodeDescription> : otx:StringTerm [0..1]

A vendor code description to be aSsociated with the vendor code of the result (if applicable).

Throws:

— |InvalidParameterizationException
If the <resultTypeX Or <severity> of the result to be added is invalid.

13.4.3.3 GetJoblnfo

GetlJobInfo.retrieves information out of a DiagService object that encapsulates an OTX job. Please also
refer to MVCIAPI documentation for method MCDJob : : getJobInfo.

GeyJobInfo iS an otx:StringTerm. Its members have the following semantics:

— <diagJob> : diag:DiagServiceValue [0..1]

This diagnostic service object representing a job, where job information should be retrieved.

13.4.3.4 GetJobProgress

GetJobProgress retrieves progress information out of a DiagService object that encapsulates an OTX job.
Please also refer to MVCI APl documentation for method MCDJob : : getProgress.

GetJobProgress is an otx: IntegerTerm Its members have the following semantics:
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— <diagJob> : diag:DiagServiceValue [0..1]

This diagnostic service object represents the job from which job progress information shall be retrieved.

13.4.4 Example
The example below shows uses of the terms defined for the OTX Job extension.

EXAMPLE Sample of OTX-file "JobTermsExample.otx"

<?xml versiop="I.0" encoding="UTLF-8"?>

<otx name="JpbTermsExample" package="org.iso.otx.examples" id="jobTermEx"
version="1}0" timestamp="2012-03-18T14:40:10" xmlns="http://iso.org/0TX/1.0.0"
xmlns:diagfF"http://iso.org/0Tx/1.0.0/DiagCom"
xmlns:job=|'http://iso.org/0TX/1.0.0/Job"
xmlns:xsi=|'http://www.w3.0rg/2001/XMLSchema-instance">

<imports>
<import package="org.iso.otx.signatures" document="JoblInterfaces" prefix="jobsig"/>
</imports>

<procedurefp>
<procedufe name="execute'" implements="jobsig:SingleEcuJob" wvisibility="PUBLIC" id="pl">
<specification>Demonstration of OTX Job extension capabilities </specification>
<realipation>
<parpmeters>
<ipParam name="comChannelHandle" id="ipl">
Krealisation><dataType xsi:type="diag:ComChannel"/></realisation>
</fEnParam>
<ipParam name="jobHandle" id="ip2">
Krealisation><dataType xsi:type="diag:DiagService"/></realisation>
</jinParam>
</pafameters>
<declarations>
<variable name="jobResult" id="v1">
Krealisation><dataType xsi:type="diag:Result™/></realisation>
</Variable>
<vpriable name='"‘jobResponse" id="v2">
Krealisation><dataType xsi:type="diad:Response"/></realisation>
</Yariable>
</deflarations>
<flop>
<!}- do som

<aftion id="createResulf'>
Kspecification>Creagtre\a" result</specification>
Krealisation xsistype="Assignment">
<result xsi:type="diag:ResultVariable" name="jobResult"/>
<term xsi:type="job:CreateResult">
<job:diagService xsi:type="diag:DiagServiceValue" valueOf="jobHandle"/>
</term>
K /realisation>
</hction>
<agtion id="createResponse'">

J{Specification>lrcale a Lespolse and Set response state </specification>
<realisation xsi:type="Assignment">
<result xsi:type="diag:ResponseVariable" name="jobResponse"/>
<term xsi:type="job:CreateResponse" responseState="POSITIVE'">
<job:result xsi:type="diag:ResultValue" valueOf="jobResult"/>
</term>
</realisation>
</action>
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</procedures>
</otk>

13.

13.3.1 General

The| following specifies the standard signatures of the OTX"Job extension. The signatures shal

eve

vergions of single ecu jobs, flash jobs and security access jobs, following a uniform interface.
pro¢edures which implement these signatures, exchangeability is improved.

Thel signatures are all part of the document oxrg.iso.otx.signatures.JobInterfaces. Ple
Anniex D for the full XML specification (normiative OTX instance document "Joblinterfaces.otx").

13.3.2 SingleEcuJob

13.3.2.1 Description

Thel singleEcudJdob standard signature defines an interface for a job entry procedure which imple
call¢d Single ECU Jop according to ISO 22901 (ISO ODX).

13.3.2.2 Declaration

The| declaration of the SingleEcuJob signature is shown below. The signature is contained in th

ISO 13209-3:2012(E)

<action id="setParameterValue">
<specification>Set response parameter value</specification>
<realisation xsi:type="diag:SetParameterValue">

<diag:parameter xsi:type='"dia etParameterByPath">

<diag:parameterContainer xsi:type="diag:ResponseValue" valueOf="jobResponse"/>
<diag:path>
<stepByName xsi:type="StringlLiteral" value="ResponseParameterA"/>
</diag:path>
</diag:parameter>

<diag:value xsi:type="IntegerLiteral" value="42"/>
</realisation>
</action>
FCtiomrTd= T I T RS T T
<specification>Send the result</specification>

SendFinalResult">
ResultValue" valueOf="jobResult"/>

<realisation xsi:type="]

<job:result xsi:type="diag
</realisation>
</action>
</flow>
</realisation>
K/procedure>

b Standard signature definitions

y OTX application implementing the Job extension~¥hey can be used by authors for deve

be part of
oping local
By creating

ase refer to

ments a so

B normative

OTX instance document "Jobinterfaces.otx" which is defined in Annex D.
Gnat e el eroudolt idmugedn
<specification>Declaration of a single job entry point</specification>
<realisation xsi:type="ProcedureSignature">
<parameters>
<inParam name="comChannelHandle" id="sej pl">
<specification> Communication Channel from Tester Environment</specification>
<realisation>
<dataType xsi:type="diag:ComChannel"/>
</realisation>
</inParam>
<inoutParam name="jobHandle" id="sej p2">
<specification> Job handle with parameters from outside </specification>
<realisation>
<dataType xsi:type="diag:DiagService"/>
</realisation>
</inoutParam>
</parameters>
</realisation>
</signature>
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13.5.2.3 Semantics

The parameters of the FlashJob standard signature have the following semantics:

— comChannelHandle : ComChannel [inParam]

This input parameter represents the communication channel on which the job shall operate.

— <JjobHandle> : DiagService [inoutParam]

This input/output parameter represents the job handle which shall be used to store the input and output
parameters-of-thejob-

13.5.3 FlaghJob

13.5.3.1 Description

The FlashJdob standard signature defines an interface for a job which shall be used by a diagngstic
application for updating an ECU's flash memory.

13.5.3.2 [Declaration

The declargtion of the FlashJob signature is shown below. The signature~is contained in the normative QTX
instance dopument "Joblnterfaces.otx" which is defined in Annex D.

<signatuge name="FlashJob" id="fj">
<speciffication>Declaration of a flash job entry point</specification>
<realidation xsi:type="ProcedureSignature">
<pargmeters>
<ifjParam name='"comChannelHandle" id="£fj pl">
4specification> Communication Channel from Tester Environment</specification>
4realisation>
<dataType xsi:type="diag:ComChannel"/>
4/realisation>
</inParam>
<injParam name="Session" id="fj_p2">
4specification>Session variable from Testér</specification>
4realisation>
<dataType xsi:type="flash:FlashSession"/>
4/realisation>
</inParam>
<injoutParam name="jobHandle" id=s"fj p3">
4specification> Job handle witth parameters from outside </specification>
4realisation>
<dataType xsi:type='"diag:DiagService"/>
4/realisation>
</inoutParam>

</pafjameters>
</realidation>
</signatyre>

13.5.3.3 Semantics

The parameters of the FlashJob standard signature have the tollowing semantics:

— comChannelHandle : ComChannel [inParam]

This input parameter represents the communication channel on which the job shall operate.

— JjobHandle : DiagService [inoutParam]

This input/output parameter represents the job handle (a DiagService object) which shall be used to
store the input and output parameters of the job.
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sessionHandle : FlashSession [inParam]
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This input Parameter represents the FlashSession on which the job shall operate.

13.5.4 SecurityAccessJob

13.5.4.1 Description

The SecurityAccessJob standard signature defines an interface which shall be used calculating an ECU's
security access.

135

The)

4

4

135

The

4.2 Declaration

declaration of the SecurityAccessJob signature is shown below. The signature-‘is“contgined in the
norinative OTX instance document "Joblnterfaces.otx" which is defined in Annex D.

signature name="SecurityAccessJob" id="saj">
<specification>Declaration of a security access job entry point</specification>
<realisation xsi:type="ProcedureSignature">
<parameters>
<inParam name="requestParameters" id="saj_pl">
<realisation>
<dataType xsi:type="diag:Request"/>
</realisation>
</inParam>
<inParam name="comChannelHandle" id="saj_p2">
<specification> Communication Channel from Tester Envirdnmerit</specification>
<realisation>
<dataType xsi:type="diag:ComChannel"/>
</realisation>
</inParam>
<inoutParam name='"jobHandle" id="saj_p3">
<specification> Job handle with parameters from\outside </specification>
<realisation>
<dataType xsi:type="diag:DiagService"/>,
</realisation>
</inoutParam>
</parameters>
</realisation>
/signature>

4.3 Semantics

parameters of the SecurityAccessJob standard signature have the following semantics:

comChannelHandle : ComChannel [inParam]

This input pafammeter represents the communication channel on which the job shall operate.

jobHandle : DiagService [inoutParam]

This_input/output parameter represents the job handle (a DiagService object) which shallfbe used to

store the input and output parameters of the job.

requestParameters : Request [inParam]

This input parameter represents the Request which contains the information to calculate the security

access.
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14 OTX Logging extension
14.1 Introduction

The OTX Logging extension provides functionality which allows for explicitly writing log-messages to a
logging-resource.

Following the approach of the de-facto-standard log4j (which is a Java™-based logging framework), the
extension uses so called severity-levels which are associated to log-messages, and log-levels which can be

set In the | amnaframawork PDanandina-ontha curranthy cat laa laval and tha cavaribhv laval of 2 laa message
ging-framework—Depending-on-the-currently-setogevel-and-the-severity-level-ef-atog-messag

fired by an PTX sequence, the message gets logged or is discarded. For that reason, a log-level represerts a
certain threghold which must be exceeded by the severity-level of a log-message in order to be written, intd the
logging-respurce.

The severity-levels for log-messages are shown in Table 5 (in decreasing order of severity).

Table 5 — Severity-levels

Severily | Description

FATAL Severe errors that cause premature termination.

ERROR Other runtime errors or unexpected conditions.

WARN Other runtime situations that are undesirable or unexpected, btit not necessarily "wrong".
INFO Interesting runtime events.

DEBUG Detailed information on the flow through the sequence:

TRACE Even more detailed information.

Available lop-levels are shown in Table 6 (in increasing order of logging verbosity).

Table 6 — Log-levels

Thresdld | Description

OFF Nothing will be logged.

FATAL Messages with seéverity FATAL will be logged.

ERROR Messages with.severity ERROR or above will be logged.
WARN Messages.with severity WARN or above will be logged.
INFO Messages with severity INFO or above will be logged.
DEBUG MesSsages with severity DEBUG or above will be logged.
TRACE Messages with severity TRACE or above will be logged
ALL All messages will be logged (this is the default setting).

OTX authors may control which kind of log-messages make it into the logfile and which not by simply setting
the log-level to the desired threshold value. For instance, if the current log-level is set to ERROR, a log-
message with a severity of FATAL passes the log-level threshold, whereas a log-message with a rather
uninteresting severity of TRACE will not pass the threshold.

NOTE The OTX Logging extension makes no assumptions nor does it define any rules concerning the resource into
which log-messages are written. It is entirely up to the specific OTX application whether the messages are written to a
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text-file, a log-queue or a database etc. Also the extension does not define any actions for the handling of the log-resource
like e.g. clearing the log etc. OTX applications may provide specific functionality for such use cases.

14.2 Datatypes

14.2.1 Overview

The OTX Logging extension defines two data types. These are the enumerations LogLevel and
SeverityLevel.

14.2.2 Syntax

The|syntax of the datatype declarations of the OTX Logging extension is shown in Figure 8%

otx:Extensioninterface «XSDcomplexType»
«XSDcomplexType» LogLevel
otx:DataType
«XSDelementy «XSDcomplexType»
A + init: LogLevelLiteral [0..1] SeverityLevel
«XSDcomplexType» <] «XSDelement»
otx:SimpleType + init: SeverityLevelLiteral [0..[]

Figure 81 — Data model view: LogQing data types

14.2.3 Semantics

14.2.3.1 General

The|enumeration types in the OTX Logging extension are based on otx:SimpleType.

14.2.3.2 LoglLevel

LogLevel is an enumeration type\describing log thresholds used by the SetLogLevel action (df. 14.4.3.1).
Thelallowed enumeration valugs are specified in Table 6.

IMPORTANT — LogLevel values may occur as operands of comparisons (cf. Part 2 of |ISO 13209,
relgtional operations)\For this case, the following order relation shall apply:
ALI| < TRACE < DEBUG < INFO < WARN < ERROR < FATAL < OFF.

IMPORTANT,—When applying otx:ToString on a LogLevel value, the resulting string shall be the
nane of _the’ enumeration value, e.g. otx:ToString (TRACE)="TRACE". Furthermore| applying
otx: ToInteger shall return the index of the value in the LogLevels enumeration (smallest|index is 0).
The behaviour is undefined for other conversion terms (cf. Part 2 of ISO 13209).

LogLevel is an otx: SimpleType. Its members have the following semantics:

— <init> : LogLevelLiteral [0..1]

This optional element stands for the hard-coded initialisation value of the identifier at declaration time.

— value : LogLevels={ALL|TRACE|DEBUG | INFO|WARN|ERROR |FATAL|OFF} [1]

This attribute shall contain one of the values defined in the LogLevels enumeration.

IMPORTANT — If the LogLevel declaration is not explicitly initialized (omitted <init> element), the
default value shall be ALL.
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14.2.3.3 SeverityLevel

SeverityLevel is an enumeration type describing the severity of a log message written by a WriteLog
action (cf. 14.4.3.2). The allowed enumeration values are specified in Table 5.

IMPORTANT — SeveritylLevel values may occur as operands of comparisons (cf. Part 2 of

ISO 13209,

relational operations). For this case, the following order relation shall apply:

TRACE < DEBUG < INFO < WARN < ERROR < FATAL.

IMPORTANT — When applying otx:ToString on a SeverityLevel value, the resulting string s

be the nanwmwwwmg
otx:Tolnt

index is 0)
Severityl]

— <init

This og

— wvalue

Th

IMPORTAN
the default

The behaviour is undefined for other conversion terms (cf. Part 2 of ISO 13209).
Llevel iS an otx:SimpleType. Its members have the following semantics:

> : SeverityLevelliteral [0..1]

tional element stands for the hard-coded initialisation value of the identifierat declaration time.

SeverityLevels={TRACE | DEBUG | INFO | WARN | ERROR | FATAL} [1]

is attribute shall contain one of the values defined in the SeverityLevels enumeration.

T — If the SeverityLevel declaration is not explicitlysinitialized (omitted <init> elem
value shall be TRACE.

14.3 Variable access

14.3.1 Overview

As specifie
they define

 in Part 2 of ISO 13209, OTX extensigns shall define a variable access type for each data
(exception types inclusively). All variable access types are derived from the OTX Core Varia

extension interface. The following specifies all variable access types defined for the Logging extension.

14.3.2 Synfax

Figure 82 s

nows the syntax of the\Logging extension's variable access types.

otx:Extensioninterface

«XSDcomplexType»
otx:Variable

<} «XSDcomplexType»

«XSDattribute»
+ name: otx:OtxLink

«XSDelement»

LogLevelVariable

«XSDcomplexType»

hall

teger shall return the index of the value in the SeverityLevels enumeration (smalfest

ent),

ype
ble

14.3.3 Semantics

+ path: otx:Path [0..1]

Figure 82 — Data model view: Logging variable access types

SeverityLevelVariable

The general semantics for all variable access types shall apply. Please refer to Part 2 of ISO 13209 for details.
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14.4 Actions

14.4.1 Overview

There are two complementary action types defined for the OTX Logging extension: SetLogLevel for setting
the log-level and WriteLog for writing a log-message to a file. Both types extend the ActionRealisation
extension interface as defined by Part 2 of ISO 13209.

14.4.2 Syntax

FigL re oo shows the syntax or all actions In the O X Logging extension.

otx:ActionRealisation otx:ActionRealisation
«XSDcomplexType» «XSDcomplexType»
SetLogLevel WriteLog
«XSDelement» «XSDelement»
+ level: LogLevelTerm + level: SeverityLevelTerm
+ target: otx:StingTerm [0..1]
+ message: otxiStingTerm

Figure 83 — Data model view: Logging-actions

14.4.3 Semantics
14.4.3.1 SetLogLevel

As qutlined in the introduction (see 14.1), the SetLoglevel action shall cause the OTX runtime system to set
the |og-level threshold to a given value.

Thelmembers of SetLogLevel have the following semantics:

— |<level> : LogLevelTerm [1]

This element represents the.log-level which shall be set in the OTX runtime's logging framework (cf.
14.2.3.2 for LogLevel values).

14.4.3.2 WriteLog

As gutlined in the introduction (see 14.1), the WriteLog action shall cause the OTX runtime system to write a
log-message into@a-logging-resource provided that the severity-level of that message is higher oif equal than
the purrently setlog-level threshold. The particular logging-resource to which the log-message shall be written
may be identified by the optional <target> element. Otherwise (if no explicit target is given), the location of
the |ogging=resource depends on the specific runtime system settings.

Thelmembers-ofWriteboghave-the-followingsemantes———mmm8 X ——————

— <level> : SeveritylLevelTerm [1]

This element represents the severity-level of the log-message (cf. 14.2.3.3 for SeverityLevel values).

— <target> : otx:StringTerm [0..1]

The optional element shall be used for locating the resource to which the message shall be written. The
target should be defined by a URI. Other resource-location mechanisms may also be used.
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— <message> : otx:StringTerm [1]

This string value represents the log-message. The OTX runtime shall compare the severity-level of the
message to the current log-level after the rules given in Table 6. If the conditions for writing the message
hold, the log-message shall be appended to the logging-resource.

Throws:

— otx:InvalidReferenceException
If the log-resource given by the <target> element is not available or not accessible.

14.4.4 Exa ||pic

The usage pf SetLogLevel and WriteLog is shown below. First, the log-level is set to "ERROR"( then|two
log-messagles with severity-level "INFO" resp. "FATAL" are triggered. The first message's severity’does not
pass the log-level threshold, so only the latter message will be logged.

EXAMPLE Sample of OTX-file "LoggingExample.otx"

<?xml vegpsion="1.0" encoding="UTF-8"?>

<otx namg="lLoggingExample" package="org.iso.otx.examples" id="otxl"
version="1.0" timestamp="2010-03-18T14:40:10"
xmlns='|http://iso.org/0TX/1.0.0"
xmlns:Jog="http://iso.org/0TX/1.0.0/Logging"
xmlns:gsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:sclhemaLocation="http://iso.org/0Tx/1.0.0 Core/otx.xsd
http:/Jiso.org/0TX/1.0.0/Logging StandardInterface/otxIFD Logging.xsd"®

<procedures>
<progedure name="main" visibility="PUBLIC" id="pl">
<sgecification>Demonstration of OTX Logging extension capabidjties</specification>
<rgalisation>
4flow>

<action id="al">
<specification>Set log-level to ERROR</specification>
<realisation xsi:type="log:SetLogLevel">
<log:level xsi:type="log:LogLevellLiteral" value="ERROR"/>
</realisation>
</action>

<action id="a2">
<specification>Trigger a INFQ, log-message</specification>
<realisation xsi:type="log:WcibeLog">
<log:level xsi:type="lod:S8weritylevellLiteral" value="INFO"/>
<log:target xsi:type=/Stwdngliteral" value="file:///c:/myLog.txt"/>
<log:message xsi:type=lftringliteral"” value="This will not be logged."/>
</realisation>
</action>

<action id="a3">
<specificatién>Jrigger a FATAL log-message</specification>
<realisatién’xsi:type="log:WriteLog">

<loggtarget xsi:type="StringLiteral" value="file:///c:/myLog.txt"/>
<logimeéssage xsi:type="StringLiteral" value="Houston > a problem."/>
</realisation>
</action>

4/£flow>
</realisation>
</procedure>
</procedures>
</otx>
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The terms of the OTX Logging extension are related to the handling of the enumerations LogLevel and
SeverityLevel (see 14.2).

14.5.2 Syntax

Figure 84 shows the syntax of all terms in the OTX Logging extension.

LogLevelTerm

«XSDcomplexType»

LogLevelTerm

«XSDcomplexType»

xsd:string

«enumerationy

«XSDcomplexType»
SeverityLevelValue

«XSDcomplexType»
Sev erityLéyelLiteral

LogLevelValue LogLev elLiteral LogLevels
«XSDattribute» «XSDattribute» ALL
+ valueOf: otx:OtxLink + value: LoglLevels TRACE
DEBUG
«XSDelement» INFO
+ path: otx:Path [0..1] WARN
ERROR
FATAL
OFF
SeverityLevelTerm SeveritykevelTerm xsd:string

«enumeration»
SeverityLevels

«XSDattribute»
+ valueOf: otx:OtxLink

«XSDelement»
+ path: otx:Path [0..1]

«XSDattripyia»
+ value; SeverityLevels

14.3.3 Semantics

TRACE
DEBUG
INFO
WARN
ERROR
FATAL

Figure 84— Data model view: Logging terms

14.9.3.1 LoglLevelTerm

Thel abstract type LogLévelTerm iS an otx:SimpleTerm. It serves as a base for all concrete terms which
retufn a LogLevel~alde (see 14.2.3.2). It has no special members.

14.9.3.2 Loglevelvalue

Thig term\returns the LogLevel stored in a LogLevel variable. For more information on value-te

ms and the

synfax-and semantics of the valueOf attribute and <path> element, please refer to Part 2 of 1ISO|13209.

Associated checker rules:

— Core_Chk053 — no dangling OtxLink associations (see Part 2 of ISO 13209)

Throws:

— otx:0utOfBoundsException
Only if a <path> is set: The <path> points to a location which does not exist (like a list index
exceeding list length, or a map key which is not part of the map).
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oglLevellLiteral

This term shall return a LogLevel value (see 14.2.3.2) from a hard-coded literal.

LogLevelliteral is a LogLevelTerm. Its members have the following semantics:

value

LogLevels={ALL | TRACE | DEBUG | INFO | WARN | ERROR | FATAL |OFF} [1]

This attribute shall contain one of the values defined in the LogLevels enumeration.

145.3.4

everitylL evelTerm

The abstrag

which retur a SeverityLevel value (see 14.2.3.3). It has no special members.

[«

.

14.5.3.5

This term r¢g

terms and the syntax and semantics of the valueOf£ attribute and <path> element, please refer to Part

ISO 13209.

Associated

Core_(Q

Throws:

otx:0
Only fif
exceed

[«

J

14.5.3.6
This term s
Severityl

value

This at

t type SeverityLevelTerm iS an otx:SimpleTerm. It serves as a base for all concrete.te

everityLevelValue

turns the SeverityLevel stored in a SeverityLevel variable. For morevinformation on vg

checker rules:
hk053 — no dangling OtxLink associations (see Part 2 of IS©/13209)#

1tOfBoundsException
a <path> is set: The <path> points to a.lecation which does not exist (like a list in
ing list length, or a map key which is not part ofthe map).

everityLevellLiteral
pall return a SeverityLevel value (See 14.2.3.3) from a hard-coded literal.
LlevelLiteral is a SeveritylLevelTerm. ItS members have the following semantics:

[1]

ribute shall contain*one of the values defined in the SeverityLevels enumeration.

SeverityLevels={TRACE | DEBUG | INFO | WARN | ERROR | FATAL}

rms

lue-
2 of

dex
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15 OTX Math extension

15.1 Introduction

This OTX extension provides a collection of mathematical terms which are not covered by the OTX Core but
may be required for some use cases.

15.2 Terms

15.2.1 Overview
The| OTX Math extension provides terms which OTX authors may use for trigonometric, logarithmic and

exppnential calculations. Since all terms specified here return Float type values they are derived from the
otx:FloatTerm type as defined by Part 2 of ISO 13209.

15.2.2 Syntax

Figdre 85 shows the syntax of all terms of the Math extension.

Exponential terms Logarithmic terms

1
1 [ :
1 [ |
: otx:FloatTerm : : otx:FloatTemm otx:HloatTerm 1

1
: «XSDcomplexType» : : «XSDcomplexType» «XSDcomplexTypg» 1
| Power Lo Log Ln !

1
1 [

1
: «XSDelement» : : «XSDelemegqt» «XSDelement» |
, + numeral: otx:NumericTem L + numerl; ob:NumericTerm + numeral: otx:NumericTerm |
1 + exponent: otx:NumericTemm [ + base} ‘obcNumericTerm :
1 11

1

Trigonometric terms

[ 1
! 1
! I
: otx:FloatTerm otx:FloatTerm otx:RloatTerm :
: «XSDcomplexType» «XSDcomplexType» «XSDcomplexTypg» :
I Sin Cos Tan ,
! I
: «XSDelement» «XSDelement» «XSDelement» !
| + rad: otx:NumericTekm + rad: otx:NumericTem + rad: otx:NumericTenn :
| 1

Figure 85 — Data model view: Math terms

15.2.3 Sémantics

15.2.3t—Power
The Power term shall be used for calculating the power of a given number using a given exponent.
Power is an otx:FloatTerm. lts members have the following semantics:

— <numeral> : otx:NumericTerm [1]

Represents the numeric value on which the power shall be calculated.

— <exponent> : otx:NumericTerm [1]

Represents the numeric value which shall serve as the exponent in the calculation.
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IMPORTANT — Special cases concerning the <numeral> and <exponent> arguments shall be taken
into account (e.g. special Float values like 0, -0, INF, -INF and NaN as well as special argument

combinations).

The reference implementation for these special cases

is the Java method

java.lang.Math.pow(double a, double b). There shall be no deviation from this implementation.

15.2.3.2 Log

The Log term shall be used for calculating the logarithm of a given number to a given base.

Log is an otx:FloatTerm. Its members have the following semantics:

<nume

Repres
be autg

<base

Repres

Integer, it shall be automatically promoted to Float.

IMPORTAN
account (g
combinatig
java. lang
provides
log (numejy

15.2.3.3

The Ln term shall be used for calculating the natural fogarithm of a given number.

Ln is an otk :FloatTerm. Its members havethefollowing semantics:

<nume

Repres

IMPORTAN
special F1
cases is th
implement

ral> : otx:NumericTerm [1]

ents the numeric value on which the logarithm shall be calculated. If the value is Integerz, it s
matically promoted to Float.

b : otx:NumericTerm [1]

ents the numeric value which shall serve as the logarithmic base of the ealculation. If the valy

T — Special cases concerning the <numeral> and <base>, aftguments shall be taken
.g. special Float values like 0, -0, INF, -INF and NaN.as well as special argun
ns). The reference implementation for these speCial’ cases is the Java met

the natural logarithm, the OTX Log (base,numeral) J
ral) /log (base)). There shall be no deviation frotthis implementation.

equals

n

ral> : otx:NumericTerm: 1]

ents the numeric value on which the logarithm shall be calculated.

T — Special cases-concerning the <numeral> argument shall be taken into account
bat values like_07)-0, INF, -INF and NaN). The reference implementation for these spe
e Java methed/java.lang.Math.log(double a). There shall be no deviation from
htion.

hall

eis

nto
ent
hod

[.Math.log(double a) in combination with the Java. /-operator (since java.Math ¢nly

ava

e.g.
cial
this

Sinis an otx:FloatTerm. Its members have the following semantics:

<rad>

otx:NumericTerm [1]

Represents the angle from which the sine shall be calculated (radian interpretation).

IMPORTANT — Special cases concerning the <rad> argument shall be taken into account (e.g. special
Float values like 0, -0, INF, -INF and NaN). The reference implementation for these special cases is

the Java

method java.lang.Math.sin(double a). There shall

implementation.
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be no deviation from this
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15.2.3.5 Cos
The Cos term shall be used for calculating the cosine of a given angle (in radians).
Cos is an otx:FloatTerm. Its members have the following semantics:

— <rad> : otx:NumericTerm [1]

Represents the angle from which the cosine shall be calculated (radian interpretation).

IMPORTANT — Special cases concerning the <rad> argument shall be taken into account (e.g. special
Float values like 0, -0, INF, -INF and NaN). The reference implementation for these specijal cases is
the| Java method java.lang.Math.cos(double a). There shall be no deviation”|from this
implementation.

15.2.3.6 Tan
ThelTan term shall be used for calculating the tangent of a given angle (in radians):
Tan iS an otx:FloatTerm. Its members have the following semantics:

— |<rad> : otx:NumericTerm [1]

Represents the angle from which the tangent shall be calculated (radian interpretation)

IMPORTANT — Special cases concerning the <rad> argument shall be taken into account (¢.g. special
Fldat values like 0, -0, INF, -INF and NaN). The reférence implementation for these specifal cases is
the| Java method java.lang.Math.tan(doublea). There shall be no deviation |from this
impfementation.
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16 OTX Measure extension

16.1 Introduction

The OTX Measure extension provides actions, terms and data types for basic measurement and control
operations. Its purpose is to extend OTX to the requirements of vehicle manufacturing.

In manufacturing a significant amount of the overall test steps are electric and electronic measurement and
control actions that are not related to a standardised diagnostic ECU-communication as it is described in the
OTX DiagQom extension. The OT X Measure extension shatt Serve as a Simpie Merface o uescribe_these
electronic ahd electric measurement and control actions.

16.2 Datajtypes

16.2.1 Overview

The OTX IMeasure extension introduces a single data type named Measurement, as described in|the
following.

16.2.2 Synfax

U7

The syntax jof the Measurement datatype declaration of the OTX Measure extension is shown in Figure 8

otx:ExtensionInterface

«XSDcomplexType»
otx:DataType

b

«XSDcomplexType» <] «XSDcomplexType»

otx:ComplexType Measurement

Figure 86 —.Data model view: Measure data types
16.2.3 Senjantics

16.2.3.1 General

Since the QTX Measure_data types have no initialisation parts, they can not be declared constant.

16.2.3.2 Neasurement

Measuremgnt-Serves as container for a specific measurement. It includes a timestamp of the measurenjent,
the status of the measurement and the measured quantity.

The internal properties of a measurement can be acquired by the terms GetMeasurementQuantity,
GetMeasurementTimestamp, GetMeasurementStatus, IsValidMeasurement as well as
GetMeasurementValue.

Since the Measurement data type has no initialisation parts, a Measurement can not be declared constant.
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16.3 Exceptions

16.3.1 Overview

All elements referenced in this clause are derived from the OTX Core Exception type as defined by Part 2 of
ISO 13209. They represent the full set of exceptions added by the OTX Measure extension.

16.3.2 Syntax

The syntax of all OTX Measure exception type declarations is shown in Figure 87.

otx:Extensioninterface «XSDcompleXType»

«XSDcomplexType» ConfiguratioghException

otx:DataType

| | «X8DedmplexType
DeviceExceptiop

g

«XSDcomplexType»

otx:ComplexType «XSDcomplexTypg»

CommunicationExcejption

4& «XSDcomplexType»

«XSDcomplexType» :l «XSDcomplexType» ] ServicePreconditionEX{ception
otx:Exception MeasureException

«XSDcomplexTypg»
InvalidMeasurementEXception

Figure 87 — Data model vieWw: Measure exceptions

16.3.3 Semantics

16.3.3.1 General

Singe all OTX Measure exception types are implicit exceptions whithout initialisation parts, they|can not be
declared constant.

16.3.3.2 MeasureException

The| MeasureException is the super class for all exceptions in the Measure extension. A
MeasureExceptionshall be used in case the more specific exception types described in the rémainder of
this|section do natiapply to the problem at hand.

16.3.3.3 CanfigurationException

A cpnfigurationException is thrown if there is a configuration problem, e.g. if a channel is{not a legal

hnal for an intended-oneration
cha p

16.3.3.4 CommunicationException

A CommunicationException is thrown in case when the communication to a device did not succeed, e.g.
there is no answer from the device or an error occurred in the communication infrastructure.

16.3.3.5 DeviceException

A DeviceException is thrown if there is a measurement device problem. The physical device is reachable
but has problems and sends a hint, e.g. that a contact is broken.

© 1SO 2012 — All rights reserved 171


https://standardsiso.com/api/?name=453b2b2f58ac723c2182982dc3c8ff4b

ISO 13209-3:2012(E)

16.3.3.6 ServicePreconditionException

The ServicePreconditionException is thrown if a precondition is not met which is vital for the execution
of the demanded device service. This may happen e.qg. if the minimal speed is not yet reached for a break test.

16.3.3.7 InvalidMeasurementException

The InvalidMeasurementException shall be thrown when an invalid measurement is received from a
measurement device. By contrast to ServicePreconditionException (see above), a thrown
InvalidMeasurementException means that the measurement device is fine, but but the measured value
is neverthel f f fee—St f f e to
exceptional| situation or the production of additional return values shall not be hindered, the throw of]{this
exception fcan be controlled by the optional suppressInvalidMeasurementException \flag of
ExecuteDeviceService action (see 16.6.3.2).

16.4 Variable access

16.4.1 Overview
As specifie¢l in Part 2 of ISO 13209, OTX extensions shall define a variable @ccess type for each datafype

they define|(exception types inclusively). All variable access types are derived from the OTX Core Variaple
extension interface. The following specifies all variable access types defined for the i18n extension.

16.4.2 Synfax

Figure 88 shows the syntax of the Measure extension's variable-access types.

otx:Extensioninterface

«XSDcomplexType»
otx:Variable

«XSDattribute»
+ name: otx:OtxLink

«XSDelement» :] «XSDcomplexType»
+ path: otx:Path-[0.A4] MeasurementVariable

£

«XSDcomplexType»
Otx;ExceptionVariable

Figure 88 — Data model view: Measure variable access types

16.4.3 Senjantics

The general semantics for all variable access types shall apply. Please refer to Part 2 of 1ISO 13209 for further
details.

16.5 Signatures

16.5.1 Overview

As specified by Part 2 of 1SO 13209, OTX extensions may define new specialized types of sighatures by
extending otx:SignatureRealisation. The OTX Measure extension uses this extensibility by adding the
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DeviceSignature type which allows in-document, high-level interface specifications of measurement
devices and their capabilities.

16.5

Figu

.2 Syntax

re 89 shows the syntax of the Measure extension's signature types.

otx:SignatureRealisation

services

NOT
type

16.5

16.9

The|

16.5

Eac
seq

The
con
sign

A DeviceSignature describes the measurement and control interface of a measurement device

com

ExecuteDeviceService action (see 16.6.3.2). The parameters described for such a service

blue

«XSDcomplexType» «XSDcomplexType» «XSDcomplexType»
DeviceSignature 1 DeviceServices DeviceServiceParameterDeclarations
parameters
service Y 1..* 0.1 | «XSDelement»
otx:NamedAndSpecified + inParam: Dewc_eSerwc_elnParameterEchlaratlon_
+ outParam: DeviceServiceOutParametgrDeclaration

«XSDcomplexType»
DeviceServiceSignature

«XSDeomplexType»

realisation ' 0..1 throws Throws
«XSDcomplexType» 0..1| «XSDelement»
DeviceServiceRealisation + exception: ‘MeasureException [1..¥]

Figure 89 — Data model view: Measure signatures

E The XSD complex type DeviceServiceParameterDeclarations is Of <xsd:choice> [1.
which is not explicitly shown in the figure above.

.3 Semantics

.3.1 General

basic semantics common to all kinds of signatures are specified in Part 2 of ISO 13209.

.3.2 DeviceSignature

h measurement device which is attached to a diagnostic application and which is used by g
lence shall be described by a device signature.

device ids (the signatufeis”name attribute) are symbolic and have to be mapped by so
iguration to the conerete measurement and control device drivers. For the mapping, th
ature's meta data element is recommended by this standard.

prises a sollection of (sub-)signatures for each device service that can be cal

print forthe arguments of an ExecuteDeviceService action.

Dev|

. *] content-

n OTX test

me runtime
e use of a

or probe. It
ed by an
serve as a

tics:

i'ceSignature is an otx:SignatureRealisation. Its members have the following seman

<services> : DeviceServices [0..1]

This container element holds a collection of device service signatures describing the set
available for a measurement device.

— <service> : DeviceServiceSignature [1..*]

of services

Describes a measurement device's service that can be called by an ExecuteDeviceService.
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name : otx:OtxName [0..1] (derived from otx:NamedAndSpecified)

This represents the service's name. ExecuteDeviceService actions shall identify the to-be-
executed device service by using this.

<specification> : xsd:string [0..1] (derived from otx:NamedAndSpecified)

This optional string should be used by OTX authors to specify the purpose
properties/parameters of a device service for human readers.

<metadata> : otx:MetaData [0..1] (derived from otx:NamedAndSpecified)

and

In case that a diagnostic application needs to associate any further (tool-specific) informatign to

a device service, this element shall be used.

<realisation> : DeviceServiceRealisation [0..1]

This is the formal counterpart of the <specification>. It contains a (ist’ of paramleter

descriptions adhering to a device service.

<parameters> : DeviceServiceParameterDeclarations\ [0..1]

This simple container element represents the list of arguments for a device service call.
content-type of DeviceServiceParameterDeclarations iS <xsd:choice> [1.
which allows an arbitrary-length list of in- and output parameters of a device service.

NOTE  While it might be pretty seldom that more thanone out parameter is described, therg
cases in which the device serves as a kind of gateway or is a complex device like an E
measurement device which is able to return_ @) variety of return values like for inst
numberOfUpperLimitViolations, MeasurementsAfterStopTrigger, etc.

— <inParam> : DeviceServiceInParameterDeclaration

Describes an input parameter<for a service. This is needed for measurement serv|
which require additional arguments for parametrizing their execution.

DeviceServiceInParameterDeclaration iS based on type otx:Declarati

Therefore, a <inParam> element has a name, a specification and a data
declaration (pledse refer to Part 2 of ISO 13209 for details about declarations).

— <outParam> : DeviceServiceOutParameterDeclaration

Describes an output parameter for the requested service.
DeviceServiceOutParameterDeclaration is based on type otx:Declarati
Therefore, a <outParam> element has a name, a specification and a data
declaration (please refer to Part 2 of ISO 13209 for details about declarations).

<throws> : Throws [0..1]

The
.*]

are
COS
hince

ces

on.

ype

Lon.

ype

This shall declare an arbitrary-length list of measure exception types which this device

service may potentially throw.

— <exception> : MeasureException [1..*]

Describes an exception type which may possibly be thrown by the enclosing device

service.
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16.6 Actions

16.6.1 Overview

The OTX Measure extension introduces one action named ExecuteDeviceService, as described in the
following.

16.6.2 Syntax

Figure 90 shows the syntax of the Measure extension's signature types.

otx:ActionRealisation
«XSDcomplexType» arguments «XSDcomplexType»
ExecuteDeviceService 0.1 DeviceServiceArguments

«XSDattribute»

+ dew_ce: otx:OtxLink inArgument | 1 1 | outArgumelnt

+| service: otx:OtxName

+ | suppressinvalidMeasurementException: xsd:boolean «XSDcomplexType» «XSDcomplex[rype»

+| executeAsync: xsd:boolean [0..1] DeviceServicelnArgumefit DeviceServiceOufArgument
«XSDattribute» «XSDattribute»
+ parameter: otx:OtxName + parameter: otx:QtxName
«XSDelementy, «XSDelement»
+ term: otx:T€rm + target: otx:Variaple

Figure 90 — Data model view: Measure actions
NOTE The XSD complex type DeviceServiceArguments is of <xsd:choice> [0..*] content-type, which is

not ¢xplicitly shown in the figure above.

16.6.3 Semantics

16.6.3.1 General

The| basic semantics common to allkinds of OTX actions are specified in Part 2 of ISO 13209.

16.6.3.2 ExecuteDeviceService

The| ExecuteDevicéService action shall execute a service provided by a measurement device| The action
conpects to physical devices from where it retrieves measurements. The OTX author may choose Which of the
retrieved measurements shall be assigned to OTX variables. The devices to which the
cuteDeviceService action connects shall be described by device signatures, as specified in 16.5

NOTE There are devices which need to be configured prior to execution of a specific service. Configuration should

one—by-previotsty—exectting—the pective—configuratt tees—{rigy catso—t vieteService
actions). This allows e.g. setting parameters of the test equipment or controlling the object under test (e.g. setting the
speed on a roller test bench).

The members of the ExecuteDeviceService type have the following semantics:

— executeAsync : xsd:boolean={false|true} [0..1]

This option tells the communication backend to make this device service execution non-blocking. This
means that if executeAsync is set to true, the OTX execution flow will immediately move on to the
next Action, without waiting for the result of the ExecuteDeviceService action. An OTX sequence
can make use of the DeviceEventSource term (refer to 16.7.3.3.1) to be notified when a new result
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from an asynchronously executed device service has arrived. When this happens, the OTX variable(s)
which are linked to a service's output parameter(s) will potentially contain a new value.

suppressInvalidMeasurementException : xsd:boolean={false|true} [0..1]

This flag shall affect only those device services which declare InvalidMeasurementException in
their <throws> block. For other device services, it shall have no effect.

When the flag is set to false (the default), any InvalidMeasurementException produced by the
executed device service will be passed on to the OTX sequence by the ExecuteDeviceService action.
This supports the most common use case when it is senseless to continue a test sequence if no valid
measuf : : s-ensures—thatlateruses—of-the-term—isValidMeasuzrement Will
always|return true — therefore the OTX author does not have to check each measurement if it,is valid,
and hef can treat exceptional cases of invalid measurements by using ordinary OTX exception_handling
mechahisms.

Otherwjise, if the flag is set to true, the action shall hand over invalid-state Measurement’ values td the
OTX sequence and suppress any throw of an InvalidMeasurementException. An-example for| the
use of jnvalid measurements: an embedded system that measures a measurement profile at a fixed yate
or in a |oop might produce a few invalid measurements as well (because the measuring situation for these
measufements was bad) but the measurement process should not be interruptedby an exception. In|this
case, if may be important to know nevertheless which measurements were invalid and which were not.

An invalid measurement does return a quantity, but the value can be arbitrary. The unit (if any) is defined
by the pneasuring device and its configuration at measuring time.

devicI : otx:0txLink [1]
This aftribute identifies the measurement device to executé’the service on. The link shall point to|the
corresponding DeviceSignature for that device.

Associated checker rules:

— Cqgre_Chk053 — no dangling OtxLink associations (see Part 2 of ISO 13209)

— Measure_ChkO001 — correct target for ExecuteDeviceService and DeviceEventSource

servife : otx:0txName [1]
Identifigs the service which shalll be executed. The service name shall be defined within |the
corresponding service declaration-within the DeviceSignature.
Associgted checker rules:

— Measure_Chk002'</executed device service is declarated in device signature

<arguments>.% )DeviceServiceArguments [0..1]

The cohtent-type of this simple container element is <xsd:choice> [1..*] which allows an arbitfary-
length [istef'in- and output arguments for the to-be-executed device service's parameters.

— <inArgument> : DeviceServicelInArgument

Represents an input argument for an input parameter of the to-be-executed device service. An input
argument may be omitted if and only if there's an explicit initial value defined for the corresponding
parameter. This initial value applies in place of the missing argument. The parameter for the
argument is identified by name; the value that shall be passed into that parameter is described by a
term:

— parameter : otx:0txName [1]

This attribute represents the target parameter to which the argument shall be assigned.
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— <term> : otx:Term [1]

-3:2012(E)

Represents the value to be used as input argument for the service parameter. The value data
type shall match to the parameter data type as declared in the corresponding device’s signature.

— <outArgument> : DeviceServiceOutArgument

Represents an ouput argument for an output parameter of the to-be-executed device service. Output

arguments may be omitted freely (e.g. in the case when there is no interest in one of t
data). The parameter is identified by name, the argument is a variable:

J— pa:amata: — otx-QOtxName [1]

he returned

OTX variable.

— <target> : otx:Variable [1]

The variable's data type shall match to the parameter data type as'declared in the co
device’s signature.

Associated checker rules:
— Measure_Chk003 - correct ExecuteDeviceService arguments
— Measure_Chk004 — ExecuteDeviceService input argunient omission

— Measure_Chk005 — No Path in ExecuteDeviceService ouput arguments

exceptions that this action may throw dependon the <throws> declarations defined for th
ce service in the corresponding device signature (this is similar to0 otx:ProcedureCall W
bptions according to the called procedure):

/ Terms

.1 Overview

OTX Measure extension introduces two categories of terms, the first of which describes term
)Isurement value handling while the other supports the handling of events fired from measurem
re 91 provides@n overview of the OTX Measure term categories.

This attribute represents the output parameter whose value shall be assigned tq the target

Represents the OTX variable to hold the value of the output parameter of the device service.

responding

e executed
hich throws

s that allow
ent devices.
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«XSDcomplexType»
otx:Term

e
| Measurement related terms :
p ! 1
otx:Extensioninterface «XSDcomplexType» :] 1 «XSDcomplexType» |
<} MeasurementTerm : MeasurementValue !
I
! 1
«XSDcomplexType» <] 1 «XSDcomplexType» |
A A ﬁ I_E otx:FloatTerm : GetMeasurementFloatValue !
I
! 1
«XSDcomplexType» «XSDcomplexType» <} «XSDcomplexType» I
otx:NumericTerm quant:QuantityTerm : GetMeasurementQuantity !
I
! 1
L «XSDcomplexType» <| ! «XSDcomplexType» 1
otx:IntegerTerm : GetMeasurementTimestamp !
I
! 1
v 1| «XSDcomplexType» 1
T
«XSDcomplexType» . GetMeasurementStatas !
<< I— I
otx:SimpleTerm 1 \
«XSDcomplexType» <} 1 «XSDcomplexType» |
otx:BooleanTerm : IsValidMeasurément !
I
r-———~"~"~-"A"p- - -~~~ —- -7
| Eventrelated terms |
! 1
! «XSDcomplexType» 1
: IsDeviceEvent :
! 1
«XSDcomplexType» 4_ ! «XSDcomplexType» 1
otx:StringTerm I} GetDeviceServiceNameFromEvent | !
i I
! 1
«XSDcomplexType» ! «XSDcomplexType» 1
event:EventSourceTerm <| \ DeviceEventSource :
J

16.7.2 Megsurement related terms

Figure 91 — Data model view: Measurement term categories

16.7.2.1 Description
The primary purpose of the measurement related terms is to get information out of Measurement objects
which have|been retrieved from a measurement device by executing an ExecuteDeviceService action
16.7.2.2 Syntax
Figure 92 shows the syntax of the measurement related terms of the Measure extension.
MeastirementTerm otx:IntegerTerm otx:StringTerm
«XSDcomplexType» «XSDcomplexType» «XSDcomplexType»
MeasurémentValue GetMeasurementTimestamp GetMeasurementStatus
«XSDattfibate » «XSDelement» «XSDelement»
+ valudQf:-0otx:Otxlink + measurement: MeasurementTerm + measurement: MeasurementTerm |
«XSDelement»
+ path: otx:Path [0..1]
quant:NumericQuantityTerm otx:FloatTerm otx:BooleanTerm
«XSDcomplexType» «XSDcomplexType» «XSDcomplexType»
GetMeasurementQuantity GetMeasurementFloatValue IsValidMeasurement
«XSDelement» «XSDelement» «XSDelement»
+ measurement: MeasurementTerm + measurement: MeasurementTerm + measurement: MeasurementTerm
Figure 92 — Data model view: Measurement related terms
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16.7.2.3 Semantics

16.7.2.3.1 MeasurementTerm

-3:2012(E)

The abstract type MeasurementTerm iS an otx: Term. It serves as a base for all concrete terms which return
a Measurement. It has no special members.

16.7.2.3.2 MeasurementValue

This term returns the Measurement stored in a Measurement variable. For more information on value-terms

and
ISO

Ass

Core_Chk053 — no dangling OtxLink associations (see Part 2 of ISO 13209)

Throws:

16.7
Get
(cf.
the

Get

otx:0utOfBoundsException
Only if a <path> is set: The <path> points to a location which-does not exist (like
exceeding list length, or a map key which is not part of the map),

otx:InvalidReferenceException
If the variable value is not valid (no value was assigned to.thé variable before).

.2.3.3 GetMeasurementTimestamp

the timestamp of a measurement, expressed insmilliseconds elapsed since 1970-01-01 00

the syntax and semantics of the valueOf airnbuie and <path> element, please reier {o Part 2 of
13209.
bciated checker rules:

A list index

00:00 UTC

time:GetTimestamp as specified in the OTX’DateTime extension in Clause 6). If no timesfamp exists,

Mmeasurement is not valid and an exception-shall be thrown.
MeasurementTimestamp iS an otx{IntegerTerm. Its members have the following semanti

<measurement> : MeasurementTerm [1]

Represents the measurement'whose timestamp shall be acquired.

Throws:

16.7

Get
The)

measure: InvalidMeasurementException
If the measurefment contains no timestamp (invalid measurement).

.2.3.4 GetMeasurementStatus

the‘status of a measurement. The status of the measurement does reflect the situation of its
returned status shall be a string. This standard does not specify a set of allowed values for t

generation.
ne returned

status strings — however, a listing of commonly used status strings IS recommended below.

Recommendation for common status values:

Status "ok": This state is used for ordinarily measured values (the normal case).

Status "generated": This state is commonly used for measurements whose value was generated
during an invalid state of the system under test. This state applies only to measurement devices which
return a (fake) value despite the invalid machine state (for other devices, the ExecuteDeviceService

action would have thrown a ServicePreconditionException). This situation may occu

r e.g. when

the rpm of an engine shall be measured but the engine is not running and does not provide the rpm
signal; therefore the measurement device assumes at this point that the rpm is 0, thus it fakes a 0
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measurement. Other than that this state may also be used for measurements whose value was not
measured but generated, e.g. when a measurement device is running in a simulation mode.

but calculated.

nor interpolated or faked etc.

filter in

tha maaciiramant davica or drivvar hac cut off autliare 1n a2 franiiancy maaciiramant
tHe-HeastH-eeR—aeH o ela H-OH-OdtHetrsHaHegque ey HhHeastie et

Status "interpolated": Commonly used for measurements whose value was not directly measured

Status "invalid": Commonly used for measurements whose value could neither be measured correctly

Status "normalized": Commonly used for measurements whose value has been normalized, e.g. if a

Status
value i3

GetMeasuz

<meas

Repres

16.7.2.3.5

Get the megsured quantity value from a measurement (see Clause 17 about quantities).

GetMeasuz

<meas

The megasurement whose quantity value shall be agquired.

Throws:

measu
If the m

16.7.2.3.6

Get the raw
any physicg

GetMeasuz

<meas

"outdated": Commonly used for measurements whose value is outdated. This is the case if
present but not current enough for the used service.
fementStatus iS an otx:StringTerm. Its members have the following semantics:

hrement> : MeasurementTerm [1]

ents the measurement whose status shall be acquired.

GetMeasurementQuantity

rfementQuantity iS a quant:QuantityTerm. Its:meémbers have the following semantics:

hrement> : MeasurementTerm [1]

re:InvalidMeasurementException
easurement is invalid.

GetMeasurementFloatValue

float value of a measurement as it has been received from the measurement device, disregar
| unit informatian:

fementValue iS an otx:FloatTerm. Its members have the following semantics:

hrement> : Measurement [1]

The mg¢asdrement whose raw float value shall be acquired.

the

ling

Throws:

measure:InvalidMeasurementException

If the measurement is invalid.

16.7.2.3.7

IsValidMeasurement

Evaluates the status of a measurement. As the status constants are not fixed by this standard (see listing of
recommended states given for GetMeasurementStatus term above) this action can be used to determine
whether the measurement can be used or not.

180
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A measurement shall be considered valid if it contains at least a quantity and a timestamp. Furthermore the
status of the measurement should correspond to the above: if the status is "invalid", "outdated" or has
a value with equivalent semantics, this action should return false. If the status is "generated" or
equivalent, it is application specific whether the measurement is to be considered valid or not.

IsValidMeasurement iS an otx:BooleanTerm. Its members have the following semantics:

— <measurement> MeasurementTerm [1]

The measurement whose status shall be evaluated.

16.1.3 Event related terms

16.1.3.1 Description

The| terms introduced in the following support the event handling mechanisms @s-described for the OTX
EvehtHandling extension in Clause 8. The terms can be used for creating event 'sources listening for events
fired by measurement device (DeviceEventSource), for querying the type-of event (IsDeviceEvent) and
for identifying the particular device and service which fired an event (GetDéviceServiceFromEvent).

16.7.3.2 Syntax

Figyre 93 shows the syntax of the event related terms of the Measure extension.

EventSourceTerm otx:BooleanTerm otx:SringTerm

«XSDcomplexType»
DeviceEventSource

«XSDcomplexType»
IsDewviceEv ent

«XSDcomplexType»
GetDeviceServiceNameFro

mEv ent

«XSDattribute»
+ device: otx:OtxLink

«XSDelement»
+ event) event:EventValue

«XSDelement»
+ event: event:EventValue

Figure 93, ~Data model view: Event related terms
16.1.3.3 Semantics

16.9.3.3.1 DeviceEventSource

The| DeviceEventSoutee term accepts a link to a DeviceSignature of a device that is to he made an
eveft source. This tetm enables an OTX sequence to use a measurement device as a source for events in
the [context of the.OTX EventHandling extension (please refer to Clause 8). A measurement deyice (driver)
sha|l trigger an_‘€vent every time a new output parameter from one of its services has afrived. The
DevliceEventSource term is the complementary functionality to the asynchronous execution fepture of the
ExegcuteDeviceService action: when ExecuteDeviceService is used with executeAsync pttribute set
to true the only way to be notified of incoming measurement values for the executed device service is to use
it a§ amevent source through the DeviceEventSource term.

DeviceEventSource is an event:EventSourceTerm. [ts members have the following semantics:

— device otx:0txLink [1]

Represents the to-be-monitored device. If an output parameter of an earlier triggered device service
becomes available, the event shall be fired, causing an embedding event:WaitForEventAction to
exit.

Associated checker rules:

— Measure_Chk001 — correct target for ExecuteDeviceService and DeviceEventSource
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16.7.3.3.2 IsDeviceEvent
The IsDeviceEvent term accepts an EventValue term yielding an Event object that has been raised by
the OTX runtime, as a result of declaring a measurement device as an event source by using the term

DeviceEventSource. The term shall return true if and only if the Event originates from a
DeviceEventSource term.

IsDeviceEvent is an otx:BooleanTerm. Its members have the following semantics:

— <event> : event:EventValue [1]

Repregents the Event whose type shall be tested.

16.7.3.3.3 |GetDeviceServiceNameFromEvent

The GetDeyiceServiceNameFromEvent term accepts an EventValue term yielding an Event object|that
has been raised by the OTX runtime, as a result of declaring a measurement device as,anevent sourcg by
using the tgrm DeviceEventSource. It shall return a string which contains the device . and service nan‘iE of
the device and service that caused the event. By using this term, an OTX sequence)can wait for an Event
raised by a [device receiving a new result and then evaluate which service of that device caused the event.

The return¢d string value shall be composed out of two parts: "devicename.servicename"', where
"devicename" and "servicename" are the names as given by the corresponding DeviceSignature.

4]

GetDevicéServiceNameFromEvent iS an otx: StringTerm. Its.Meémbers have the following semantia

— <event> : event:EventValue [1]

Repregents the event that was raised after executing a-device service.

Throws:

— otx:TypeMismatchException
If the specified event has not been raised(by‘a DeviceEventSource.
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OTX Quantities extension

17.1 Introduction

3:2012(E)

The Quantity data types specified in this extension offer an additional layer of abstraction on top of the
numeric data types provided by the OTX Core as specified by Part 2 of 1SO 13209. The Quantity type
contains additional information about a value’s physical unit, allowing it to describe actual measurement
values. This allows e.g. the OTX DiagCom extension (see Clause 6) to use quantities for getting data in and
out of diagnostic services.

AQ
oT

typd
refe)
sep
beld

The
valu
able
ope
ach
pres

hantity, as mentioned, contains information about a physical unit besides the actual value’
Quantities reuses the unit definition data model specified by the ODX standard (see UNIT
in 7.3.6.7 in 1ISO 22901-1:2008). The intention is to use ODX for defining a set of units that

renced by elements of the OTX Quantities extension. Please note that the ODX UNIT-SPEC ¢
brately from the rest of the ODX standard. As an example, a minimal UNIT-SPEC definition
w (see following page).

way an ODX UNIT-SPEC is defined allows an OTX runtime system to-automatically convert
es into different units, as long as these are defined as equivalent unitsiin ODX. Thus, an OT
to automatically perform basic arithmetic operations on Quantity operands, so for example
[ation on a Quantity containing a ‘km/h’ value with another-Quantity containing a value
eve this, an OTX runtime is expected to perform any arithmetic involving quantities using
entation of the quantities’ values that is normalized toxthe S| base unit(s) underlying the

Quantity. For example, to add a Quantity with a unit of<miiles per hour” to another Quantity

of “
dim
the
unit
whil

EXA

ilometres per hour”, the OTX runtime should conyert’both quantities’ values to the underyl
bnsions (in this case “meters per second”) before _adding both quantities' values. In subseque
Liser-assigned unit of a Quantity is referred to:;as a display unit, while the corresponding Sl-d
is called base unit. Accordingly, the quantities”value in display units is called physical or dig
F the value in base Sl dimensions is referred to as internal or normalized value.

MPLE An XML instance of the ODX UNIT-SPEC.

?xml version="1.0" encoding="UTE-8" standalone="no"?>
ODX MODEL-VERSION="2.2.0" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<DIAG-LAYER-CONTAINER ID=UNI7-SPEC-DLC">
<SHORT—NAME>DLCiUnitSpec</SHORT—NAME>
<LONG-NAME>DLCUnit Sp€t</LONG-NAME>
<ECU-SHARED-DATAS>
<ECU-SHARED-DATA  ID="UNIT-SPEC-ESD">
<SHORT—NAME>ESD7UnitSpec</SHORT—NAME>
<DIAG-DATA-DICTIONARY-SPEC>

<UNIT<SPEC>

<UNIT-GROUPS>
<UNIT-GROUP OID="EU Metric">
<SHORT—NAME>LL7M8tI;C</SH0RT—NAME>
<CATEGORY>COUNTRY</CATEGORY>

To do this,
-SPEC data
tan then be
an be used
is provided

Quantity

runtime is
an addition
in ‘m/h’. To
an internal
unit of the
r with a unit
ng base Sl
nt sections,
imensioned
play value,

<UNIT-REFS>
L

GNEF—REF—FD—REF el
<UNIT-REF ID-REF="m"/>
<UNIT-REF ID-REF="mmn'"/>

</UNIT-REFS>
</UNIT-GROUP>

<UNIT-GROUP OID="UK Imperial">
<SHORT-NAME>UK Imperial</SHORT-NAME>

<CATEGORY>COUNTRY</CATEGORY>
<UNIT-REFS>
<UNIT-REF
<UNIT-REF
<UNIT-REF
</UNIT-REFS>
</UNIT-GROUP>

ID-REF="mi"/>
ID-REF="ft"/>
ID-REF="in"/>
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<UNIT-GROUP OID="TravelDistance'">
<SHORT-NAME>TravelD “ance</SHORT-NAME>
<CATEGORY>EQUIV-UNITS</CATEGORY>
<UNIT-REFS>
<UNIT-REF ID-REF="mi"/>
<UNIT-REF ID-REF="km"/>
</UNIT-REFS>
</UNIT-GROUP>
</UNIT-GROUPS>

<UNITS>

<UNIT ID="km'">
<SHORT-NAME>km</SHORT-NAME>
<LONG-NAME>k i lometers</LONG-NAME>
<DISPLAY-NAME>kn</DISPLAY-NAME>
<FACTOR-SI-TO-UNIT>1000</FACTOR-SI-TO-UNIT>

[ <PHYSICAL-DIMENSION-REF ID-REF="LD-m"/>
</UNIT>

<UNIT ID="s">
<SHORT-NAME>s</SHORT-NAME>
<LONG-NAME>seconds</LONG-NAME>
<DISPLAY-NAME>s</DISPLAY-NAME>
<PHYSICAL-DIMENSION-REF ID-REF="PD-s"/>
</UNIT>

<UNIT ID="km h">
<SHORT-NAME>km h</SHORT-NAME>
<LONG-NAME>kilometers per hour</LONG-NAME>
<DISPLAY-NAME>km/h</DISPLAY-NAME>
<FACTOR-SI-TO-UNIT>3. 6</FACTOR-SI-TO-UNIT>
<PHYSICAL-DIMENSION-REF ID-REF="PD-m s"/>
</UNIT>

<UNIT ID="min">
<SHORT-NAME>min</SHORT-NAME>
<LONG-NAME>minutes</LONG-NAME>
<DISPLAY-NAME>mnin</DISPLAY-NAME>
<FACTOR-SI-TO-UNIT>60</FACTOR-SI-TO-UNIT>
<PHYSICAL-DIMENSION-REF ID-REF="PD-s"/>
</UNIT>

<UNIT ID="nm">
<SHORT-NAME>n</SHORT-NAME>
<LONG-NAME>ne t e r 5</LONG-NAME>
<DISPLAY-NAME>n</DISPLAY-NAME>
<PHYSICAL-DIMENSION-REF ID-REF="PRin"/>
</UNIT>

<UNIT ID="mm">
<SHORT-NAME>nmn</SHORT-NAME>
<LONG-NAME>ni | 1 imeters</LONG-NAME>
<DISPLAY-NAME>nn</DISPLAY-NAME>
<FACTOR-SI-TO-UNIT>0.3071</FACTOR-SI-TO-UNIT>
<PHYSICAL-DIMENSION-REF ID-REF="PD-m"/>
</UNIT>

<UNIT ID="mi'"p>
<SHORT-NAME>4 </ SHORT-NAME>
<LONG-NAME>it i 1 e</LONG-NAME>
<DISPLAY-NAME>mi</DISPLAY-NAME>
<FACTOR=SI-TO-UNIT>6.213712E-4</FACTOR-SI-TO-UNIT>
<OFFSET-SI-TO-UNIT>0.0</OFFSET-SI-TO-UNIT>
<PHYSICAL-DIMENSION-REF ID-REF="PD-m"/>

</UNIT>

XUNIT ID="ft">
<SHORT-NAME> f t </SHORT-NAME>
<LONG-NAME> f 00 t </ LONG-NAME>
<DISPLAY-NAME>ft</DISPLAY-NAME>
<FACTOR-SI-TO-UNIT>3.28084</FACTOR-SI-TO-UNIT>
<OFFSET-SI-TO-UNIT>0.0</OFFSET-SI-TO-UNIT>
<PHYSICAL-DIMENSION-REF ID-REF="PD-m"/>

</UNIT>

<UNIT ID="in">
<SHORT-NAME>in</SHORT-NAME>
<LONG-NAME>inch</LONG-NAME>
<DISPLAY-NAME>in</DISPLAY-NAME>
<FACTOR-SI-TO-UNIT>39.37008</FACTOR-SI-TO-UNIT>
<OFFSET-SI-TO-UNIT>0.0</OFFSET-SI-TO-UNIT>
<PHYSICAL-DIMENSION-REF ID-REF="PD-m"/>

</UNIT>

</UNITS>
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<PHYSICAL-DIMENSIONS>
<PHYSICAL-DIMENSION ID="PD-m">
<SHORT-NAME>kn</SHORT-NAME>
<LENGTH-EXP>1</LENGTH-EXP>
</PHYSICAL-DIMENSION>

<PHYSICAL-DIMENSION ID="PD-s">
<SHORT-NAME>s</SHORT-NAME>
<TIME-EXP>1</TIME-EXP>

</PHYSICAL-DIMENSION>

<PHYSICAL-DIMENSION ID="PD-m s'">
<SHORT-NAME>m s</SHORT-NAME>
<LENGTH-EXP>1</LENGTH-EXP>
<TIME-EXP>- 1</TIME-EXP>

</PHYSICAL-DIMENSION>

<PHYSICAL-DIMENSION ID="PD-m ss">
<SHORT-NAME>km h</SHORT-NAME>
<LENGTH-EXP>1</LENGTH-EXP>
<TIME-EXP>-2</TIME-EXP>
</PHYSICAL-DIMENSION>
</PHYSICAL-DIMENSIONS>

</UNIT-SPEC>
</DIAG-DATA-DICTIONARY-SPEC>
</ECU-SHARED-DATA>
</ECU-SHARED-DATAS>
</DIAG-LAYER-CONTAINER>
4/0DX>

17.2 Data types

17.2.1 Overview

The| OTX Quantities extension introduces the*data types Quantity and Unit, as described in the|following.

17.3.2 Syntax

The|syntax of the datatype declafations of the OTX Quantities extension is shown in Figure 94.

otx:Extensioninterface
«XSDcomplexDype» «XSDcomplexType»
otx:DataType Quantity
«XSDcomplexType»
A «XSDelement» Unit
+ init: QuantityLiteral [0..1]
«XSDco_mpIexType» <} «XSDelement»
otx:SimpleType + init. UnitLiteral [0..1]

Figure 94 — Data model view: Quantities data types

17.2.3 Semantics

17.2.3.1 General

The following describes the runtime semantics of the OTX Quantities data types.

17.2.3.2 Quantity

A Quantity represents a numeral value which has a display unit associated with it. For instance, the value
"5" is described more specifically by a Quantity that also contains information about the unit of the value,
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e.g. "5 km/h". Furthermore, a Quantity has an optional display precision property which has an effect on
the otx:ToString conversion of a Quantity (17.5.3.3.1).

A Quantity can be initialized at declaration time.

The membe

<init> :

rs of Quantity have the following semantics:

QuantityLiteral [0..1]

This optional element represents the hard-coded value from which the declared Quantity shall be
created. The literal includes a float-value, a display unit name and a display precision; when the

Quant

Re

<d
R

<d
O

See 17.5.2.

ity is created, the float value shall be interpreted according to the display unit:

<numeral> :

isplayUnit> :

isplayPrecision> :

3.4 for further details on term QuantityLiteral.

otx:FloatLiteral [1]

presents the hard-coded float-value from which the Quantity shall be created.

UnitLiteral [1]

presents the hard-coded display unit of the QuantityLiteral.

otx:IntegerLiteral [0..1]
tionally represents the hard-coded display precision of the Quantity declaration (17.5.3.3.1).

the

to a
the

PEC

IMPORTANT — If a Quantity declaration is not explicitly~ifitialized (omitted <init> element),
default valtie shall be a Quantity with a base value of 0.0"and a dimensionless unit.
17.2.3.3 Unit
A Unit repfesents a physical unit which is defined'\in a UNIT-SPEC (cf. 17.1). A Unit can be associated
physical vaJue when creating a Quantity, bufit can also be used stand-alone, e.g. when comparing
display Unift of a Quantity to another Unit Object.
A Unit can be initialized at declaration.time.
The membagrs of Unit have theAollewing semantics:
— <initp : UnitLitéral [0..1]
This ogtional elemént describes the initialization value from which the Unit shall be created:
— <vlalue>.: UnitDefinition [1]
Thiselement represents the hard-coded link to the appropriate UNIT definition in a UNIT-S
which shall be associated 1o the declared Unit. For INking, the element allows all atrnbutes from the

namespace "http://www.w3.0rg/1999/x1ink", as defined by the W3C XLink recommendation

\

3C XLink]. For the usage of the attributes, the rules given in 17.5.2.3.1 shall apply.

See 17.5.2.3.8 for further details on term UnitLiteral.

IMPORTANT — If aUnit declaration is not explicitly initialized (omitted <init> element), the default

value shall

186
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17.3 Exceptions

17.3.1 Overview

All elements referenced in this clause are derived from the OTX Core Exception type as defined by Part 2 of
ISO 13209. They represent the full set of exceptions added by the OTX Quantities extension.

17.3.2 Syntax

The syntax of all OTX Quantities exception type declarations is shown in Figure 95.

otx:Extensioninterface

«XSDcomplexType»
otx:DataType

]

«XSDcomplexType»

tx: lexT
otx:ComplexType «XSDcomplexType»
Z% Unknow nUnitException
«XSDcomplexType» :I «XSDcomplexType» «XSDcomplexType»
otx:Exception QuantityException <} InvalidConv ersionExceptijon

Figure 95 — Data model view: Quantities exceptions

17.3.3 Semantics

17.3.3.1 General

Singe all OTX Quantities exception typesare implicit exceptions whithout initialisation parts, they|can not be
declared constant.

17.3.3.2 QuantityException

The| QuantityException, type is the base type for all exceptions in the OTX Quantities ektension. A
QuantityException Shall be used in case the more specific exception types described in the rémainder of
this|section do not apply'to the problem at hand.

17.3.3.3 UnkfewnUnitException

An PnknownUnitException shall be thrown if a referenced unit is not known by the runtime system. This
exception ‘can for instance occur when using the UnitLiteral term and passing a unit referende that does
not pxXist in the system’s UNIT-SPEC.

—

17.3.3.4 InvalidConversionException

An InvalidConversionException shall be thrown if the physical dimensions of Quantity operands in
arithmetic operations are incompatible, e.g. if a speed is added to a voltage.
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17.4 Variable access

17.4.1 Overview

As specified

in Part 2 of ISO 13209, OTX extensions shall define a variable access type for each datatype

they define (exception types inclusively). All variable access types are derived from the OTX Core Variable

extension int

erface. The following specifies all variable access types defined for the OTX Quantities extension.

17.4.2 Syntax

Figure 96 s[TOWS e syntax of the QUantles extension's variable access ypes.

17.4.3 Semantics

The general
details.

17.5 Term

17.5.1 Overview

otx:Extensioninterface

«XSDcomplexType»
otx:Variable

<} «XSDcomplexType»
«XSDattribute» QuantityVariable
+ name: otx:OtxLink
«XSDelement» «XSDcomplexType»
+ path: otx:Path [0..1] UnitVariable

i

«XSDcomplexType»
otx:ExceptionVariable

Figure 96 — Data model view: Quantities\variable access types

semantics for all variable access types shall apply. Please refer to Part 2 of ISO 13209 for fufther

S

All of the OJr'’X Quantities terms_shown in Figure 97 extend the Term extension interface as defined by Part 2

of ISO 132(

clauses belpw.

As shown i

9. Information about the specific super class of a term is provided in the individual term descrigtion

Figure 9%7/there are three OTX Quantity term categories:

— The firpt.€ategory contains terms yielding Quantity values; these are all based on the abstract 1|erm
QuantityTerm

— The second category contains terms which allow accessing various properties of a Quantity, such as
the display value, base unit and display unit.

— The third category contains basic terms for Unit handling.

188
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otx:Extensioninterface

«XSDcomplexTyp...
otx:Term

7

«XSDcomplexTyp...
otx:SimpleTerm

1ISO 13209-3:2012(E)

Quantity terms

«XSDcomplexType»
QuantityValue

QuantityTerm

«XSDcomplexType»
QuantityLiteral

«XSDcomplexType»

T_7

I
I
I
I
I
I
«XSDcomplexTyp... |
]
I
I
I
I

«XSDcomplexTyp

«XSDcomplexTyp

CreateQuantity

«XSDcomplexType»

17.5

17.5

The)

17.5

Figd

otx:Numeric Term

otx:FloatTerm

UnitTerm

«XSDcomplexTyp...

Figure 97 — Data model view: Quantities term categories

.2 Quantity and Unit related terms

.2.1 Description

following specifies the terms for creating and accessing Quantity and Unit values.

.2.2 Syntax

re 98 shows the syntax of all Quantity related terms of the Quantities extension.

GetDisplayValue

«XSDcomplexT ype»
GetDisplayUnit

«XSDcomplexType»
GetBaseUnit

#XSDcomplexType»
UnitValue

«XSDcomplexType»
UnitLiteral

QuantityTerm

SDcomplexType»

QuantityTerm

QuantityTerm

otx:FloatTerm

«XSDcomplexType»

«XSDcomplexType»

«XSDcdmplexType»

QuantityValue QuantityLiteral CreateQuantity GetDisplayValue
«X$Dattribute» «XSDelement» «XSDelement» «XSDelentent»
+ palueOf: otx:OtxLink + numeral: otx:FloatLiteral + numeral: otx:NumericTerm + quantity: QuantityTerm
«X$DelemnEni + displayUnit: UnitLiteral + displayUnit: UnitTerm -
+ bath? otx:Path [0..1] + displayPrecision: otx:IntegerLiteral [0..1]] | + displayPrecision: otx:NumericTerm [0..1 UnitTerm

«XSDcdmplexType»

UnitTerm

«XSDcomplexType»

UnitValue

UnitTerm

«XSDcomplexType»
UnitLiteral

«XSDattribute»
+ valueOf: otx:OtxLink

«XSDelement»
+ path: otx:Path [0..1]

«XSDelement»
+ value: UnitDefinition

«XSDcomplexTyp...
UnitDefinition

«XSDany»
+ XLink attributes

Figure 98 — Data model view: Quantity related terms

© I1SO 2012 — All rights reserved

SetBisplayUnit

«XSDelement»
+ quantity: QuantityTerm

UnitTerm

«XSDcomplexType»
GetBaseUnit

«XSDelement»
+ quantity: QuantityTerm
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17.5.2.3 Semantics

17.5.2.3.1 Referring to unit definitions

Several terms in the OTX Quantities extension use the Unit type in order to refer to unit or unit group
definitions located in an external resource. The extension reuses the unit definition data model specified by
the ODX standard (see UNIT-SPEC data type in 7.3.6.7 in ISO 22901-1:2008). Concerning references from

OTX to UNIT-SPEC entries, the rules below shall apply.

IMPORTANT — Any elements of the OTX Quantities terms that work with units shall link to required
ODX unit gefirttenrs—by—dstrg—shnple A ety—a pectred—y H—Fis—rearsthatthe
x1link: type attribute shall always be set to "simple". Furthermore, the xlink:href attributé value
should follow the pattern of "{URI}#{SHORT-NAME}", where {URI} represents the UNIT-S[PEC
resource gnd {SHORT-NAME} identifies the unit definition by its ODX SHORT-NAME property. [The
pattern cofresponds to a shorthand notation XPointer, as specified by Clause 3.2 in {W3C XIPtr].
However, ip case the shorthand notation is not sufficient to address unit definitions,the full XPointer
notation mpy be used (e.g. when one ODX-document contains more than one UNITsSPEC container).
EXAMPLE For linking to the unit definition for "mm" given in the exemplary UNIT-SPEC in 17.1, the element hag the
form of <unilt x1ink:type="simple" xlink:href="unit-spec.xml#mm" />
17.5.2.3.2 |QuantityTerm
The abstragt type QuantityTerm iS an otx:FloatTerm. It servesias a base for all concrete terms which
return a Quantity. It has no special members.
17.5.2.3.3 |QuantityValue
This term rgturns the Quantity stored in a Quantity variable. For more information on value-terms and the
syntax and semantics of the valueOf attribute and <path> element, please refer to Part 2 of ISO 13209.
Associated [checker rules:
— Core_(¢hk053 — no dangling OtxLink associations (see Part 2 of ISO 13209)
Throws:
— otx:0ptOfBoundsException

Only iff a <path> is setisThe <path> points to a location which does not exist (like a list irfdex

exceeding list length, or ezmap key which is not part of the map).
17.5.2.3.4 |QuantityLiteral
This term shall be ‘used to create a Quantity object based on a hard-coded float value and display unit. [The
provided fldat valde shall be interpreted as a display value (i.e. the value of the Quantity in given display
units). Furthérmore, the term optionally allows specifying a precision property which has an effect on|the

otx:ToString conversion of the resulting Quantity (17/.5.3.3.1).

QuantityLiteral is a QuantityTerm. Its members have the following semantics:

<numeral> :

otx:FloatLiteral [1]

Represents the hard-coded value from which the Quantity shall be created. The value shall be
interpreted in display units.

<displayUnit> :

UnitLiteral [1]

Represents the display unit of the Quantity. See 17.5.2.3.8 for further details on term UnitLiteral.
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— <displayPrecision> : otx:IntegerLiteral [0..1]

Represents the hard-coded display precision of the QuantityLiteral (17.5.3.3.1).

17.5.2.3.5 CreateQuantity

The CreateQuantity term is the constructor for a Quantity. The provided numeric value shall be
interpreted as a display value (i.e. the value of the Quantity in given display units). Furthermore, the term
optionally allows specifying a precision property which has an effect on the otx: ToString conversion of the
resulting Quantity (17.5.3.3.1).

The|exact behaviour of CreateQuantity depends on the type of the passed numeric value:

— |Integer or Float type: The value shall be interpreted according to the given display unit. Furthermore,
the resulting internal value shall be Float, even for an Integer type argument, If,a/display|precision is
given, the property shall be set in the created Quantity; otherwise it shall remainunset (17.5.3.3.1).

— |Quantity type: This is the copy-constructor-case which shall only work'if the physical diensions of
both original and new Quantity match. Otherwise, an InvalidConversionException shall be
thrown. If the physical dimensions match, the internal value of the ariginal Quanti ty shall be| copied into
the new Quantity. Neither the original display unit nor the display*precision shall be copied — instead,
the new display unit and display precision specified in the term_Shall apply. If no display precis|on is given,
the property shall remain unset (17.5.3.3.1).

CreateQuantity is a QuantityTerm. Its members have.the following semantics:

— |<numeral> : NumericTerm [1]
Represents the numeric value from which the NumericQuantity shall be created (in display units). The
value can be either an Integer, a Float oranother Quantity.
— |<displayUnit> : UnitTerm [1]

Represents the display unit of the'to-be-created Quantity. See 17.5.2.3.6 for details on UnitTerm.

— |[<displayPrecision> iy otx:NumericTerm [0..1]
Optionally represents the-display precision of the to-be-created Quantity (17.5.3.3.1). Float yalues shall
be truncated.
Throws:

— |InvalidConversionException
If <numexal> is a Quantity and its physical dimension does not match the physical dimension given by
<displayUnit>.

17.323-6—UnitFerm

SOTETOT

The abstract type UnitTerm is an otx:SimpleTerm. It serves as a base for all concrete terms which return
a Unit. It has no special members.

17.5.2.3.7 UnitValue

This term returns the Unit stored in a Unit variable. For more information on value-terms and the syntax
and semantics of the valueOf attribute and <path> element, please refer to Part 2 of ISO 13209.

Associated checker rules:

— Core_Chk053 — no dangling OtxLink associations (see Part 2 of ISO 13209)
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Throws:

otx:0u

tOfBoundsException

Only if a <path> is set: The <path> points to a location which does not exist (like a list index
exceeding list length, or a map key which is not part of the map).

17.5.2.3.8

UnitLiteral

This term shall be used to create a Unit object based on a unit definition contained in UNIT-SPEC document.
UnitLiteral allows referencing the unit definition by using XLink methodology [W3C XLinK].

UnitLitex

This el
Unit.

linking,
rules g

Throws:

Unkno
If the g

Associated

17.5.2.3.9

The GetDi
Quantity

the Quanti

GetDisplgyValue iS an otx:FloatTerm. Its members have the following semantics:

<quan

Repres

17.5.2.3.10

The GetDil
"km/h", "

<valuge

Quantit

Quantit

Fal iS a UnitTerm. Its members have the following semantics:

> : UnitDefinition [1]

bment represents the link to the UNIT definition in a UNIT-SPEC which shall be associated to
he element allows all attributes from the namespace "http://www.w3.0rg/1999/x1ink!
as defined by the W3C XLink recommendation [W3C XLink]. For the usage of‘the attributes
ven in 17.5.2.3.1 shall apply.

wnUnitException
ven unit is not defined in the runtime system's unit specification.

checker rules:

ies_Chk001 — correct unit linking

ies_Chk002 — no dangling unit definition links
GetDisplayValue

EplayValue term shall return the<(dimensionless) Float value of a Quantity according to

5 display unit. Compare the otx:ToFloat term which, when applied to a Quantity, will resy
ty's value in normalized Sl unit'representation.

Eity> : QuantityTerm [1]

ents the Quantity from which the numeral value shall be extracted.

GetDisplayUnit

splayUnitName term shall extract the display unit out of a Quantity value (e.g. "mp

h"' "seg" gtc.)

GetDisplayUnit is a UnitTerm. Its members have the following semantics:

<quan

tity> : QuantityTerm [1]

Represents the Quantity from which the display unit shall be extracted.

Throws:

If the u

192

UnknownUnitException

nit associated with the quantity is not defined in the system's unit specification.

the
for
the

the
It in

h"'
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17.5.2.3.11 GetBaseUnit

The GetBaseUnit term shall return the base unit of a Quantity value, according to its physical dimension
(eg llmll, llm/sll, "s" etC)

GetBaseUnit iS a UnitTerm. Its members have the following semantics:

— <quantity> : QuantityTerm [1]

Represents the Quantity from which the base unit shall be extracted.

Throws:

— |UnknownUnitException
If the base unit can not be obtained from the system's unit specification.

17.3.3 Overloading semantics

17.3.3.1 Description

Singe QuantityTerm is based on OTX Core FloatTerm, Quantiy values may be used i all places
whdre FloatTerm Or NumericTerm arguments are allowed. This{is e.g. the OTX Core arithmetic terms,
comparison terms and conversion terms, for which special rulesshall apply when the operands arg Quantity
valyes. There are also places where general rules apply, e.gswhere a display value can be used| discarding
unityinformation.

WARNING — Special care has to be taken by OTX*authors when arithmetic operations are|applied on
Quantity values with display units involving an-@ffset to the corresponding Sl base unit. For instance,
conider the operation 50°C - 10°C which yields 40°K (which is -233.15°C). Physically thig is correct
becpuse the OTX runtime treats the operand 10°C as an absolute temperature quantity, not as a
temlperature difference. However, OTX authors unaware of the influence of unit offsets might expect a
different result (40°C). To facilitate th€ shandling of unit offsets, it is strongly recommendged to use
sepprate units for absolute values(and difference values, where differerence values do npt have an
offget to the Sl base unit. In the example above, the first operand should use an absolute tgmperature
unif T[°C], while the second operand should use a difference temperature unit AT[°C]. With this, the
operation 50°C - 10°C yields-813.15°K (40°C), which is the expected result.

17.4.3.2 Syntax

The|syntax of the @TX Core arithmetic terms, comparison terms and conversion terms is specified|in Part 2 of
1SO|13209.

17.3.3.3 _Semantics

17.3.3.3.1 Conversions

When applied to a Quantity, the otx:ToFloat term shall return the value of the Quantity normalized to
the Sl base units correlated to its display unit. For example a Quantity representing a speed value of 12.4
kilometers per hour will return a float value of 3.44 (as 12.4 km/h equal 3.44 m/s).

When applied to a Quantity, the otx:ToString term shall return a String containing the Quanitity's
display value followed by a space (Unicode character U+0020) followed by the DISPLAY-NAME of the unit
definition of its display unit. For computing the string representation of the display value, the same rules as
specified for otx:ToString(Float) shall apply. However, if the display precision property of the
Quantity is set, the fixed-point-part shall be rounded to the decimal place given by the display precision
property. Negative precision values are also allowed (expressing decimal positions to the left of the point). For
instance, a Quantity representing a speed value of 12.35 kilometers per hour with a display precision of 1
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will be rendered as "12.4 km/h", whereas a Quantity of 1234.5 kilometers and a precision of -2 shall be
rendered as "1200 km", etc. For very large or very small values where otx:ToString yields a representation
in scientific notation, the same rules shall apply, so for instance a Quantity of 1.123*10° milliseconds with a
display precision of 2 shall be rendered as "1.12E5 ms". Furthermore, if the display precision is greater than
the number of decimal digits representing the fractional part, the string shall be stuffed by zero, e.g. a
Quantity of 100.1 meters with a display precision of 3 yields "100.100 m".

When applied to a Unit, the otx:ToString term shall return a String containing the DISPLAY-NAME of
the corresponding unit definition. For example a Quantity representing a speed value of 12.4 kilometers per
hour will be rendered as "12.4 km/h".

IMPORTAN
Unit valusg
conversion
further infg

T — For all other OTX Core conversion terms, the behaviour when applied to Quantit
s is unspecified. However, OTX applications may provide custom implementations of
terms for Quantity or Unit arguments, if required. Please refer to Part 2 of 1SO23209
rmation and restrictions on conversion terms.

7 or
the
for

17.5.3.3.2 |Addition/Subtraction

When Quantity values are added or subtracted, the physical dimensions of the display unit of all Quant]
operands ghall be identical. That means that e.g. a distance Quantity shalhonly be added to ano
distance Quantity (or a scalar). Otherwise an InvalidConversionException shall be thrown, e.g. W
a distance is added to a time.

ity
ther
hen

n of
y Of

If scalar ops
the Quanti
2012 m.

brands exist, they shall be interpreted as normalized values.according to the physical dimensio
ty operands. This allows e.g. the addition of 2 km + 1¢m>+ 11 which will result in a Quantit

The display
physical dir

unit of the resulting Quantity should be set to-the Sl base unit corresponding to the Quantity's
nension. Furthermore, the display precision_gf‘the resulting Quantity shall be the maximum of

the display
17.5.3.3.3

When Quai
Quantity
Quantity

Otherwise &

Scalar open
Quantity

The display

brecisions of the operands.

Multiplication, Division and Module

ntity values are multiplied_or divided, a definition of the physical dimension of the resu
has to exist in the UNIT-SBEC available to the OTX system. That means that e.g. a distg

ting
nce

can only be divided by a timé Quantity if a distance/time unit is known to the system (e.g. knp/h).

n InvalidConversionException shall be thrown.

ands shall be interpreted "as is"; this allows e.g. the multiplication of 2 * 2 km which will result
Df 4000 m.

unit of the’ resulting Quantity should be set to the Sl base unit corresponding to the phys3

dimension
the maxim

;

ulting\from the operation. Furthermore, the display precision of the resulting Quantity sha
ofithe display precisions of the operands.

in a

ical
| be

17.5.3.34

Absolute Value and Negation

When the absolute value or the negation is computed from a Quantity, the display unit of the resulting
Quantity should be set to the SI base unit corresponding to the physical dimension of the original
Quantity. Furthermore, the display precision of the resulting Quantity shall be equal to the display
precision of the original Quantity.
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17.5.3.3.5 Relational operations

When Quantity values are compared using relational operators, an OTX runtime shall use the quantities’
normalized values for comparison. So if e.g. a Quantity of 8 kilometers is to be compared with a Quantity
of 10 miles, the runtime system shall convert both values into meters before doing the comparison.

Furthermore, the physical dimensions of the display unit of the Quantity values being compared shall be
identical — e.g. it is allowed to compare distances with each other, but it is illegal to compare a distance to a
time —in that case an InvalidConversionException shall be thrown.

imension of
Quantity operands. This allows e.g. the comparison of 2 km < 11 which will result in £alge (because
the pomparison is equivalent to comparing 2 km < 11m).

Corjcerning relational operations, Unit operands are also to be considered here: In comparisons,|each Unit
opefand shall be treated as if it were a Quantity with a display value of 1 (this~corresponds|to applying
CreateQuantity (1,unit) on the operands). This allows comparisons like e.g:;m/< km which gquates to 1
m g 1 km which yields true. Hence, comparing units belonging to different physical dimensions shall also
produce an InvalidConversionException.

17.4.3.3.6 Other operations

Gernerally whenever Quantity values are used in OTX actions ofr terms for which no specific [definition is
proyided regarding the behaviour in the case of Quantity arguments, an OTX runtime shall use the
Quantity's otx:ToFloat value for computation. For instance, if a Quantity is used as an opg¢rand to the
math:Sin term, the Float value (that is, the Quantity’s normalized value) shall be used as ihput for the
operation.
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18 OTX StringUtil extension

18.1 Introduction

This OTX extension provides a collection of data types and terms which operate on strings.
18.2 Datatypes

18.2.1 Ovenview

The OTX SfringUtil extension defines one enumeration type named Encoding.

18.2.2 Syntax

The syntax |of the Encoding declaration is shown in Figure 99.

otx:Extensioninterface

«XSDcomplexType»
otx:DataType

«XSDcomplexFype»

A Encading

<<XSDC9mpIexType» <'7 «XSDelemdent»
e slplETpe + init*EncodingLiteral [0..1]

Figure 99 — Data model view: StringUtil data types

18.2.3 Semantics

18.2.3.1 General

The Encodfing enumeration type of the OJ X StringUtil extension is based on otx:SimpleType.

18.2.3.2 Hncoding

Encoding Js an enumeration type describing different kinds of string encodings which shall be supported by
OTX applications.

The list of allowed enumeration values is defined as follows:

— US-AS{II: String encoding specified by [ISO/IEC 646]
— 1IS0-8B59-1: String encoding specified by [ISO/IEC 8859-1]

— UTF-8: String encoding from the UTF encoding family, see [ISO/IEC 10646]
— UTF-16BE: String encoding from the UTF encoding family, see [ISO/IEC 10646]
— UTF-16LE: String encoding from the UTF encoding family, see [ISO/IEC 10646]

— UTF-16: String encoding from the UTF encoding family, see [ISO/IEC 10646]
— BIN: Simple radix-based string encoding for binary-dump strings

— OCT: Simple radix-based string encoding for octal-dump strings

— HEX: Simple radix-based string encoding for hexadecimal-dump strings
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IMPORTANT — Encoding values may occur as operands of comparisons (cf. Part 2 of ISO 13209,
relational operations). For this case, the following order relation shall apply:
US-ASCII < ISO-8859-1 < UTF-8 < UTF-16BE < UTF-16LE < UTF-16 < BIN < OCT < HEX.

IMPORTANT — When applying otx:ToString on an Encoding value, the resulting string shall be the
name of the enumeration value, e.g. otx:ToString (UTF-8)="UTF-8". Furthermore
otx:ToInteger shall return the index of the value in the Encodings enumeration (smallest index is 0).

The

behaviour is undefined for other conversion terms (cf. Part 2 of 1ISO 13209).

Encoding is an otx: SimpleType. Its members have the following semantics:

, applying

IMP

defqult value shall be US-ASCII.

18.

18.3

All 6
ISO

18.3

The)

<init> : EncodingLiteral [0..1]

This optional element stands for the hard-coded initialisation value of the identifier at declaratic

— value : Encodings={US-ASCII|ISO-8859-1|UTF-8|UTF-16BE|UTE-16LE|UTF
OCT |HEX} [1]

This attribute shall contain one of the values defined in the Encodings enumeration.

ORTANT — If the Encoding declaration is not explicitly initialized-(omitted <init> el¢

B Exceptions

.1 Overview

lements referenced in this clause are derived from the OTX Core Exception type as defined
13209. They represent the full set of exceptions added by the OTX StringUtil extension.

.2 Syntax

syntax of all OTX StringUtil exception type declarations is shown in Figure 100.

otx:Extensioninterface

«XSDcomplexType»
otx:DataType

7

«XSDcomplexType»
otx:ComplexType

A

n time.

-16|BIN|

ement), the

by Part 2 of

«XSDcomplexType» j «XSDcomplexType» j «XSDcomplexT

otx:Exception StringUtilException UnsupportedEncoding

pe»
Exception

Figure 100 — Data model view: StringUtil exceptions

18.3.3 Semantics

18.3.3.1 General

Since all OTX StringUtil exception types are implicit exceptions whithout initialisation parts, they can not be
declared constant.

© 1SO 2012 — All rights reserved

197


https://standardsiso.com/api/?name=453b2b2f58ac723c2182982dc3c8ff4b

ISO 13209-3:2012(E)

18.3.3.2 StringUtilException

The StringUtilException is the super class for all exceptions in the StringUtil extension. A
StringUtilException shall be used in case the more specific exception types described in the remainder

of this section do not apply to the problem at hand.

18.3.3.3 UnsupportedEncodingException

An UnsupportedEncodingException is thrown if the given encoding to be used in instances of the

Decode or Encode terms is not supported by the runtime system.

18.4 Variable access

18.4.1 Overview

As specifieql in Part 2 of 1ISO 13209, OTX extensions shall define a variable access typé€)for each datafype
they define |(exception types inclusively). All variable access types are derived from theyOTX Core Variable

extension interface. The following specifies all variable access types defined for the StringUtil extension.

18.4.2 Syngax

Figure 101 ghows the syntax of the StringUtil extension's variable access types.

otx:Extensioninterface

«XSDcomplexType»
otx:Variable

«XSDattribute»
+ name: otx:OtxLink

«XSDelement»
+ path: otx:Path [0..1]

«XSDcomplexType»
EncodingVariable

1

«XSDcomplexT ypen
otx:ExceptionVariable

18.4.3 Semantics

Figure 101~ Data model view: StringUtil variable access types

The general semantics for all variable access types shall apply. Please refer to Part 2 of ISO 13209 for detgils.

18.5 Terms

18.5.1 Overview

The OTX StringUtil extension provides terms which OTX authors may use for analyzing and manipulating

String values.

198
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18.5.2 Syntax

Figure 102 shows the syntax of all terms of the StringUtil extension.

otx:BooleanTerm

«XSDcomplexType»
MatchToRegularExpression

otx:IntegerTerm

«XSDcomplexType»
LengthOfString

otx:IntegerTerm

«XSDcomplexType»
IndexOf

«XSDelement»
+ string: otx:StringTerm
+ regexp: otx:StringTerm

«XSDelement»
+ string: otx:StringTerm

«XSDelement»
+ string: otx:StringTerm
+ pattern: otx:StringTerm

otx:StringTerm

«XSDcomplexType»
StringConcatenate

otx:StringTerm

«XSDcomplexType»
SubString

tx:StringTerm

x

«XSDcommptexType
ReplaceSubString

«qSDelement»
+ | string: otx:StringTerm [2..*]

«XSDelement»

+ string: otx:StringTerm
+ index: otx:NumericTerm
+ count: otx:NumericTerm

«XSDelements

+ string: jotX:StringTerm
+ replacement: otx:StringTe
+ _index: otx:NumericTerm

=

m

otx:ListTerm

«XSDcomplexType»
SplitString

otx:StringTerm

«XSDcomplexType»
ToUpper

tx:StringTerm

«XSDcomplexType
ToLower

B

«qSDelement»
+ | string: otx:StringTerm
+ | delimiter: otx:StringTerm

«XSDelement»
+ string: otx:StringTerm

«XSDelement»
+ string: otx:StringTerm

«XSDcomplexType»
Encode

otx:ByteFieldTerm

otx:StringTerm

«X8BcomplexType»
Decode

«qSDelement»
+ | encoding: EncodingTerm
+ | string: otx:StringTerm

«XSDelement»
+.+_€ncoding: EncodingTerm
+ \bytes: otx:ByteFieldTerm

xsd:string

«enumerati...
Encodings

EncodingTerm

«XSDcomplexType»
EncodingLiteral

EncodingTerm

«XSDcomplexType»
EncodingValue

SDattribute»
+ | value: Encodings

«XSDattribute»
+ valueOf: otx:OtxLink

«XSDelement»
+ path: otx:Path [0..1]

US-ASCII
1ISO-8859-1
UTF-8
UTF-16BE
UTF-16LE
UTF-16
BIN

OoCT

HEX

18.33-Semanties

Figure 102 — Data model view: StringUtil terms

18.5.3.1 ReplaceSubString

The ReplaceSubString term shall yield a new string value which is constructed out of an original string
whose contents are overwritten by a replacement string, starting at a given position. If the replacement
exceeds the right end of the original string, the length of the resulting string is expanded accordingly.

EXAMPLE For the string "Hello world" whose contents shall be replaced at index 2 by the new string "yho", the
resulting string is "Heyho world".
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ReplaceSubString is an otx:StringTerm. Its members have the following semantics:

Repres

Repres

<string> :

<replacement> :

<index> :

otx:StringTerm [1]

ents the original String.

otx:StringTerm [1]

ents the String value that shall replace the part starting at index of the original String.

otx:NumericTerm [1]

The I

first ch@racter in the original String has the index zero). Float values shall be truncated.

Throws:

otx:0
If the in

18.5.3.2

The Match
on the input

MatchToRegularExpression iS an otx:BooleanTerm. Its members have the following semantics:

<stri

Repres

<rege

This s
given |
Expres

Throws:

otx: 0O
If the rq

q

f

18.5.3.3

The strin

The term st

NMatchToRegularExpression

teger value represents the position in the original String where the replacement starts

1tOfBoundsException
dex is negative or exceeds the length of the original string.

ToRegularExpression term shall return true, if and only if thée-regular expression perfor
string is true.

ng> : otx:StringTerm [1]

ents the String which shall be analysed.

kp> : otx:StringTerm [1]

tring value represents the regular expression, which shall be performed on the other Str
y the <string> argument. The regular expression shall be conforming to the PERL 5 Red
5ion Description Version 12.

1tOfBoundsException
gular expression is hiet conforming to the PERL Regular Expression Description.

tringConcatenate
jConcatenate term shall yield a new string which is the concatenation of two or more strings.

rringConcatenate is an otx: StringTerm. Its members have the following semantics:

(the

med

ing
ular

<string> :

otx:StringTerm [2..%*]

The elements represent the strings that shall be concatenated.
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18.5.3.4 SubString

The SubString term shall return a sub-string read out of a given string. The to-be-read sub-string is defined
by index and count arguments.

SubString is an otx: StringTerm. Its members have the following semantics:

— <string> : otx:StringTerm [1]

Represents the input string from which a sub-string shall be extracted.

— |<index> : otx:NumericTerm [1]

Represents the index starting from which the sub-string shall be read. Float values shallbe tfuncated.

— |<count> : otx:NumericTerm [1]

Represents the number of characters to be read from the original string. Reading-shall not exceed the last
character in the input string (so the resulting sub-string length will be less than <count> in s¢me cases).
Float values shall be truncated.

Throws:

— |otx:0utOfBoundsException
If index is negative or exceeds the length of the input string,.onif count is negative.

18.9.3.5 LengthOfString
Thelterm LengthO£fString shall return the number gf‘characters constituting a given string.
LengthOfStringis an otx: IntegerTerm. Itsmembers have the following semantics:

— |[<string> : otx:StringTerm [1]

Represents the input string whoselength shall be retrieved.

18.3.3.6 IndexOf

Thelterm IndexOf shall return the index within a string of the first occurrence of the specified pattern string. If
the pattern is not included-in the string, the return value shall be -1.

IndexOf iS an otk :IntegerTerm. Its members have the following semantics:

— |<string>)': otx:StringTerm [1]

Represents the input string in which the pattern shall be searched.

— l<pattern>  otx:StringTerm{1]
Represents the sub-string which shall be searched for in the input string.

18.5.3.7 SplitString

The term SplitString shall return a list of strings. The returned list shall contain each substring of the
original string that is terminated by a given delimiter string or by the end of the string. The substrings in the
resulting list shall be in the order in which they occur in the original string. If the delimiter does not occur in any
part of the original string, then the resulting list shall have just one element, namely the original string. If the
delimiter is the empty string, the original string shall be split into single characters. The search for delimiters in
the string shall be case sensitive.
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SplitStringis an otx:ListTerm. Its members have the following semantics:

— <string> : otx:StringTerm [1]

Represents the original string which shall be split.

— <delimiter> : otx:StringTerm [1]

Represents the delimiter string. The original string is split at each place where a delimiter string occurs.

18.5.3.8 ToUpper

The term T¢Upper shall return the uppercase counterpart of a given string.
ToUpper ig an otx: StringTerm. Its members have the following semantics:

— <stripg> : otx:StringTerm [1]

Repredents the input string whose uppercase counterpart shall be returned.

18.5.3.9 ToLower
ToLower shall return the lowercase counterpart of a given string.
The term T¢Lower iS an otx: StringTerm. Its members have the folowing semantics:

— <stripg> : otx:StringTerm [1]

Repredents the input string whose lowercase counterpart.shall be returned.

18.5.3.10 Bncode

The term Encode shall encode a String by using;a given encoding. The result is a ByteField represerjting
the encoded string.

NOTE Encode corresponds to the method java.lang.String.getBytes(String charsetName) of] the
Java™ progfamming language [1].

Encode iS N otx:ByteFieldTeérm. Its members have the following semantics:

— <encodling> : EncodingTerm [1]

This represents the.gncoding to be used. The set of standard encodings which shall be supported by|any
runtime system iS'given by the Encoding enumeration (see 18.2.3.2).

In casq ofBIN, OCT or HEX encoding, the input string shall only contain numbers and letters defined for
the givefA-tadix. Allowed symbols are {0,1} for BIN, {0-7} for OCT and {0-9,A-F} for HEX encoding.
Also the input string shall be of correct length according to the radix. This requires that for BIN, 1en%8==0,
for OCT len%3==0 and for HEX len%2==0 shall apply, where len is the length of the input string. This
enforces an unambiguous and exact mapping of e.g. every two HEX symbols to exactly one byte in the
output. With this, applying e.g. Encode ("A1B2", HEX) is allowed, but applying Encode ("A1B2", BIN)
and Encode ("A1B", HEX) will cause an OutOfBoundsException.

— <string> : otx:StringTerm [1]

Represents the string which shall be transformed to a ByteField by using the given encoding.
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Throws:

— UnknownEncodingException
if the encoding is not known by the runtime system.

— otx:0utOfBoundsException
if the string cannot be encoded with the given encoding.

18.5.3.11 Decode

The term Decode shall construct a String by decoding a given ByteField using a specified encoding.

NOTE Decode corresponds to the constructor java.lang.String (byte[] bytes, String charsetName) of
the Java™ programming language [1].

Dedode is an otx:StringTerm. Its members have the following semantics:

— |<encoding> : EncodingTerm [1]

This element represents the encoding to be used. The set of standard encodings whi¢h shall be
supported by any runtime system is given by the Encoding enumeration(see 18.2.3.2).

When using BIN, OCT or HEX for getting a dump of a ByteField/ the resulting string shall{not contain
delimiters in between single byte dump parts, nor shall there e a prefix like e.g. "0x" markirng the radix.
Furthermore, leading zeros shall not be removed during/bytewise translation. Therefore| e.g. when
applying decode ({00000000,11100001,00001011} , -HEX), the result shall be "O0E10B".
— |<bytes> : otx:ByteFieldTerm [1]

Represents the ByteField which shall be transformed to a String by using the given encoding.

Throws:

— |UnknownEncodingException
if the encoding is not known by the-runtime system.

— |otx:0utOfBoundsException
if the bytes in the ByteField are not valid in the given encoding.

18.3.3.12 EncodingTerm

The| abstract type EncodingTerm iS an otx:SimpleTerm. It serves as a base for all concrete terms which
return an Encoding+walue (see 18.2.3.2). It has no special members.

18.3.3.13 EncodingValue

Thig term returns the Encoding stored in an Encoding variable. For more information on valug

the Syftexane-sema S ratueOf-atirbute-and—<ps elemen please+eferto

Associated checker rules:

— Core_Chk053 — no dangling OtxLink associations (see Part 2 of ISO 13209)

Throws:

— otx:0utOfBoundsException
Only if a <path> is set: The <path> points to a location which does not exist (like a list index
exceeding list length, or a map key which is not part of the map).
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18.5.3.14 EncodingLiteral
This term shall return an Encoding value (see 18.2.3.2) from a hard-coded literal.
EncodingLiteral is an EncodingTerm. Its members have the following semantics:

— value : Encodings={US-ASCII|ISO-8859-1|UTF-8|UTF-16BE|UTF-16LE|UTF-16|BIN|
OCT |HEX} [1]
This attribute shall contain one of the values defined in the Encodings enumeration.
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Annex A
(normative)

Comprehensive checker rule listing

A.1 Overview

Thel checker rules defined in the listing below extend the set of checker rules given by Part 2. of|ISO 13209.
Thelrules are categorized according to the OTX extension they belong to.

NOTE Checker rule names are composed of a prefix relating to respective extension, a running numbgr and a long
namee, so for instance "Measure_Chk002 — correct ExecuteDeviceService arguments".

A.7 Listing

A.2l1 Checker rules for DiagCom extension

DiaggCom_Chk001 — No Path in ExecuteDiagService response parameter arguments
Sevjerity: Critical

Criterion: The <target> variable in any of an ExécuteDiagService action's response| parameter
mapgpings shall not be part of a compound data structure like an otx:List or otx:Map. Therefore the
<path> member element of <target> shall not be;used within any ResponseParameter.

A.2l2 Checker rules for EventHandling extension

Event_Chk001 — Correct data types ‘of ThresholdExceededEventSource arguments
Sevjerity: Critical

Criterion: In a ThresholdExceededEventSource, the data type of the monitored variable (diven by the
riable> element) @nd the return type of the lower and upper threshold terms| (given by

nt_Chk002 <No Path in MonitorChange related terms
Se

Crit
stru
be €l .
descendant ThresholdExceededEventSource as Well as IsMonitorChangeEvent.

erity: Critical
rion\’The <variable> in monitor change event related terms shall not be part of a compound data
ture‘like an otx:List or otx:Map. Therefore the <path> member element of <variable> shall not
ftht L~ It AtS =—apples—tott TS i C I ource,its

W 1 SCOP oSt S Cl PP v, E O O aI1Q

A.2.3 Checker rules for Measure extension

Measure_Chk001 — correct target for ExecuteDeviceService and DeviceEventSource
Severity: Critical

Criterion: The device attribute of an ExecuteDeviceService action or a DeviceEventSource term
shall refer to a Signature without realisation or a Signature with DeviceSignature realisation. No
other signatureRealisation type butthe DeviceSignature type shall be allowed.
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Measure_Chk002 — executed device service is declarated in device signature

Severity: Critical

Criterion: The to-be-executed device service given by an ExecuteDeviceService action (value of the
action's service attribute) shall be declared in the corresponding device signature (given by the action's
device attribute).

Measure_Chk003 — correct ExecuteDeviceService arguments

Severity: Critical

ding
well

as data typés.

Measure_(hk004 — ExecuteDeviceService input argument omission
Severity: (ritical

Criterion: For any omitted input argument (when calling a device service), an initial value’shall be defined in
the declarafion of the corresponding parameter in the device signature.
Measure_QGhk005 — No Path in ExecuteDeviceService ouput arguments
Severity: Jritical

Criterion: The <target> variable in any of the ExecuteDeviceSeryvicée action's output arguments ghall
not be part| of a compound data structure like an otx:List Or otx:Map. Therefore the <path> member
element of xtarget> shall not be used within any DeviceServiceOutArgument.

A.2.4 Chgcker rules for HMI extension

HMI_ChkO001 — correct list type for ChoiceDialog eptions
Severity: Qritical

Criterion: The list given by the <options> element in a ChoiceDialog action shall be a list of strings| No
other item types are allowed.

HMI_Chk002 — correct target for OpenScreen

Severity: Qritical

Criterion: The screen attribute of an OpenScreen action shall refer to a Signature without realisation or
a Signatyre with ScreenSignature realisation. No other SignatureRealisation type but|the
ScreenSignature tyfie-shall be allowed.

HMI_Chk003 - cefrect OpenScreen arguments

Severity: (ritical

Criterion: In an OpenScreen action, the given arguments shall match to the corresponding screen parameter
declaration in the corresponding screen signature. This concerns parameter names as well as data types.
There shall be no arguments which have no counterpart parameter declaration in the signature.
HMI_Chk004 — OpenScreen term, input and input/output argument omission

Severity: Critical

Criterion: For any omitted term, input or input/output argument (when opening a screen by OpenScreen
action), an initial value shall be defined in the declaration of the corresponding parameter in the screen
signature.
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HMI_Chk005 — no Path in connected OpenScreen arguments

Severity: Critical

Criterion: The <variable> in any of an OpenScreen action's in-, inout- and out-arguments shall not be part
of a compound data structure like an otx:List or otx:Map. Therefore the <path> member element of
<variable> shall not be used within any of these argument definitions.

A.2.5 Checker rules for Quantities extension

Qu ntities Chk001 correct unit Iinlzing

Se

Criterion: For all elements of type quant:Unit or i18n:UnitGroup, only simple XLinks shall
as gpecified by [W3C XLink]. Therefore, x1ink: type="simple" shall be set as attribute’ of quaj

il

Qua

Sevijerity: Warning

Criterion: Unit definitions referenced by UnitLiteral terms should exist in the unit specification,

rity: Critical

:UnitGroup elements.

ntities_Chk002 — no dangling unit definition links

be allowed,
ht:Unit or

Comment: In addition to this checker rule, the exception J8aknownUnitException is defined for

Unij
auth

oring/checking time is identical to the unit specification available at runtime.

© 1SO 2012 — All rights reserved
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Annex B
(normative)

OTX DiagCom extension data type mappings

B.1 General considerations

or MVCI [IS0 22900] standard. When executing test sequences that are using the OTX DiagCom exten

OTX has a more Simpliiied typing system when compared 1o the daia type defniions of the
together with an ODX/MVCI based communication component, an OTX runtime system needs tg-be) abl

PO1]
5ion
e to

map OTX data types to ODX/MVCI data types and vice versa. The following rules apply:
— When tonverting from OTX data types to ODX/MVCI data types, the runtime system\has to follow| the
mappirg laid out in the tables defined in the remainder of this annex.

— The conversion has to work within the groupings as provided by the OTX data type definition. E.g. an
ofx:Float can be automatically converted to a MVCI A FLOAT32-0r a MVCI A_FLOAT64,
depending on the target data type required by the diagnostic data set.

— Inj[case a conversion can not be made because the value of amn@TX variable exceeds the limits of
the target data type the OTX runtime system should throw anrotx : OutOfBoundsException.

— In|case a conversion can not be made because the Value of an otx:String variable contpins
chpracters that can not be mapped to the target string data type the OTX runtime system shpuld
throw an otx:TypeMismatchException. This-Can happen when an otx:String contaifing
Unlicode characters outside of the ASCII range_is'supposed to be mapped onto an A_ASCIISTRING
MYCI data type parameter.

— When tonverting from ODX/MVCI data types'to OTX data types, the runtime system has to follow|the
mappirg laid out in the tables defined in theyremainder of this annex.
B.2 Mapping ODX data typesto’OTX data types
This mapping definition is provided for OTX runtime systems working in conjunction with an ODX-compliant
communication component notconforming to the MVCI standard.
Table B.1 — Mapping ODX data types to OTX data types
ODX data type OTX data type

A INT32 otx:Integer

A UINT32 otx:Integer

A FLOAT32 otx:Float

A FLOAT64 otx:Float

A ASCIISTRING otx:String

A UTF8STRING otx:String

A UNICODE2STRING otx:String

A BYTEFIELD otx:ByteField
208 © 1SO 2012 — All rights reserved
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B.3 Mapping MVCI data types to OTX data types

This mapping definition is provided for OTX runtime systems working in conjunction with an MVCI
communication component.

Table B.2 — Mapping MVCI data types to OTX data types

MVCI data type OTX data type

A BOOLEAN otx:Boolean
A BITFIELD otx:ByteField
A BYTEFIELD otx:ByteField
A;FLOAT32 otx:Float
A;ELOAT64 otx:Float

A [INT16 otx:Integer

A [INT32 otx:Integer

A [INT64 otx:Integer

A UINT16 otx:Intedger

A UINT32 otx:Integer

A UINT64 otx:Integer

A UINTS8 otx:Integer

A ASCIISTRING otx:String

A UNICODE2STRING otx:String
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Annex C
(normative)

OTX DiagMetaData auxiliary for the OTX DiagCom extension

C.1 Desc

ription

In constrag
special role
and data ty
without the
no runtime
an OTX edi

When an a
helpful feat

ODX data)|
GetComChannel term, the editor tool can list all available channels allowing the\user to pick the one he w

to open. Af
action into
communical

Oftentimes,
input argunj

OTX featurg¢s; the sequence can be executed successfully without a problem. The issue here is, however,

the editor ¢
at authoring

and time-consuming analysis — know on which communication channel to look for the wanted diagnc

service befq

This is the

C.2 Synt

The OTX |
<metaDat

<diagMetaData>, the DiagMetaData type as well as the MetaDataPath type, as shown in Figure

(please refe

bes for handling a certain runtime usecase — OTX diagnostic sequences can be built and\exec
use of the DiagMetaData auxiliary. Instead, this interface only serves an auxiliary funetion and

T0 OTX extensions ke OTX DiagCom or OTX HMI, the OTX DiagMetaData auxiliary 03
Its purpose is not to directly extend the feature set of OTX by providing additional actions, te|

elevance. It is, however, quite important in the actual process of constructing OTX-sequences
or.
ithor is building an OTX sequence with OTX DiagCom functionality, one of the desired and n

ires of an editor is to support the user by providing access to the underlying diagnostic data
If the author wants to establish communication and creates “a./ComChannel using

er the author has selected one of the channels, he might want<o insert a CreateDiagServ]
the sequence. Again, the editor can list all available ~diagnostic services for a sele
fion channel by looking into the data.

the author might want to create a sub-procedure and>use a DiagService Or Parameter a
ent to reuse functionality and reduce redundancy in‘the project. This is possible by using stang

hnnot support the author in creating the sub-pre@cedure by providing a look into the diagnostic
time. If a sub-procedure expects a DiagService parameter, the editor cannot — without com

re actually executing code.

authoring time) information gap that'the OTX DiagMetaData auxiliary is meant to close.

X

DiagMetaData auxiliary represents a standalone XML schema which can be used within
> section of OTX documents. The auxiliary schema introduces the top-level XML elen

r to Part 2-0f ISO 13209 for details on the OTX Core type otx:MetaData).

«

‘SDtopLevelElement»

S a

rms
ited

has

with

host

e.g.
the

ants
ice
cted

5 an
jard
that
lata
plex
stic

any
hent
C.1

diagMetaData

«XSDcomplexType»
DiagMetaData

«XSDcomplexType»
MetaDataPath

«XSDchoice»

+
+

comChan

+

«XSDelement»

ecuVariantName: StringLiteral [0..1]
+ parameterContainerName: StringLiteral [0..1]
pathToElement: MetaDataPath [0..1]

DiagServiceldentification

«XSDelement»

nelName: StringLiteral [0..1] «XSDelement» +
+ diagSeniceSemantic: StringLiteral
+ diagServiceName: StringLiteral

+ diagServiceSession: StringLiteral

stepBySemantic: StringL

+ 4+ 4+

stepByName: StringLiteral
stepByIndex: IntegerLiteral

iteral

stepByBranchName: StringLiteral
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Figure C.1 — Data model view: OTX DiagMetaData auxiliary
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NOTE The XSD complex type MetaDataPath is of <xsd:choice> [1..*] content-type, which is
shown in the figure above.

C.3 Semantics

not explicitly

The OTX DiagMetaData auxiliary provides a standardized XML structure for being used within <metabata>
elements in OTX documents. More precisely, the <diagMetaData> element shall appear (if used) within the
xsd:any content of a <data> element of a <diagMetaData> element. This way, the information needed to
provide context to e.g. an input argument of a sub-procedure can be attached to the procedure without
affecting the runtime semantics of the procedure.

IMP
sup

The
ider
data
cha
isu

The)

ORTANT — The information in <diagMetaData> is not relevant for execution and
port the author by providing context information at authoring time.

top-level <diagMetaElement> is of DiagMetaData type. It consists of a set of string literals
tifiers which represent the missing context information that is needed to locate the<ihput argun
used by the editor. E.g. if a DiagService is used as an input argument, the.nhame of the con
nnel (in ODX terminology: the SHORT-NAME of the LOGICAL-LINK) can be\stored here; If a 1
bed, the name of both communication channel and diagnostic service can be stored.

e are multiple elements an editor might need information about:

<comChannelName> : otx:StringLiteral [0..1]

This element represents the name of the used communication channel.

<ecuVariantName> : otx:StringLiteral [0%11]

This element represents the name of the identified variant.

DiagServiceIdentification : xsd:choice [0..1]

While the communication channel and. variant are represented by their unique names, 3
service can be created in several different ways in OTX: By the OTX DiagCom extension's cre
diag:CreateDiagServiceByName and diag:CreateDiagServiceBySemantic as we
OTX Flash extension's creation® terms flash:CreateFlashJob, flash:CreateFlash
and flash:CreateFlashJobBySemantic. To find data inside a diagnostic service that is
input argument for a procedure, the editor therefore needs the name, the semantic or the flag
name, depending on what information is available. Therefore, this optional xsd: choice alloy
between the following elements:

— <diagSerwviceName> : otx:StringLiteral [1]

The diagnostic service shall be identified in the data by the name given by this element.

— <diagServiceSemantic> : otx:StringLiteral [1]

The diagnostic service shall be identified in the data by the semantic given by this elemen

shall only

. These are
hents in the
munication
Parameter

diagnostic
ation terms
Il as by the
JobByName
used as an
h session's
Vs choosing

"

— <diagServiceSession> : otx:StringLiteral [1]

The diagnostic service shall be identified in the data by the session-name given by this element.

<parameterContainerName> : otx:StringLiteral [0..1]

This element represents the name of the parameter container which contains the parameter the editor is

trying to find (e.g. a specific ECU response in a parameter container needs to be located).

© 1SO 2012 — All rights reserved
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— <pathToElement> : MetaDataPath [0..1] (thistype is of xsd:choice [1..*] content)

This element describes the path to a specific parameter within a parameter hierarchy. A parameter path
consists of a series of identifiers (steps) to find a specific parameter within a parameter tree structure:

C.4 Example

EXAMPLE 1 Sample of "Procedure_A" in OTX-file "DjagMetaDataExample.otx"

<proceduge name="Procedure A" id="pl">
<speciffication>Demonstration of DiagMetaDatia auxiliary features</specification>
<realigation>
<declarations>
<vgriable name='"cc" id="v1'">

the items in the structure or field do not carry individual names.

NQTE Depending on the runtime implementation, the index of a parameter within a structure might ng
deferministic. Use with care in this situation.

<sitepBySemantic> : otx:StringLiteral [0..1]
Id¢ntifies the parameter by semantic (a parameter can be identified via its semantic on each layg
the parameter structure).

<sitepByBranchName> : otx:StringLiteral [0..1]

The identifier of the branch element in case one is used in the parameter hierarchy.

NQTE In case of an ODX/MVCI based system, the system knows three elements which act as branches|
degision: TABLE-ROW, CASE and ENV-DATA. The element <stepByBranchName> can be used to store
name of such an element to reproduce the decision.

</Yariable>
</dedlarations>
<flow>

<agtion id="al">

<stepByName> : otx:StringLiteral [0..1]

Represents a step by name in the path to the parameter.

<stepByIndex> : otx:StringLiteral [0..1]

Represents a step by index in the path to the parameter. This is used for structures or fields where

4specification>comm channel handle for an ECU</specification>
4realisation>

<dataType xsi:type="diddyComChannel" />

4/realisation>

4specification>dpen comm channel to "MY ECU", assign to cc</specification>
qdrealisation, Xsi:type="Assignment">
<result\xsi:type="diag:ComChannelVariable" name="cc"/>
<term X51: type="diag:GetComChannel">
<diag:identifier xsi:type="StringLiteral" value="MY ECU"/>
<diag:performVariantSelection xsi:type="BooleanLiteral" value="true"/>

t be

br of

ofa
the

</term>
L 1 o
7
</action>
<!-- Do something on that communication channel, e.g. execute a service, etc. -->

<action id="a2">

<specification>Call "Procedure B", pass cc as an input argument</specification>
<realisation xsi:type="ProcedureCall" procedure="Procedure B">
<arguments>
<inArg param="channel">
<term xsi:type="diag:ComChannelValue" valueOf="cc"/>
</inArg>
</arguments>
</realisation>

</action>
</flow>

</realisation>
</procedure>
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EXAMPLE 2 Sample of "Procedure_B" in OTX-file "DiagMetaDataExample.otx"

<procedure name='"Procedure B" id="p2">
<specification>Demonstration of DiagMetaData auxiliary features</specification>
<realisation>
<parameters>
<inParam name="channel" id="parl">
<specification>comm channel passed in from the calling procedure</specification>
<metaData>
<data key="dmdl'">
<dmd:diagMetaData>
<dmd:comChannelName value="MY ECU"/>
<dmd:ecuVariantName value="VARIANT A"/>
</dmd:diagMetaData>
</data>

jmectavata™>
<realisation>
<dataType xsi:type="diag:ComChannel"/>
</realisation>
</inParam>
</parameters>
<flow>
<!-- Do something on that communication channel, e.g. execute a service, etc. -rx
</flow>
</realisation>
4/procedure>

The[ OTX code snippets above demonstrate the use of DiagMetaData for a procedure call: In Prgcedure_ A,
a cgmmunication channel for an ECU MY_ECU is created and assigned to a ComChannel varialle cc. This

varigble is passed t0 Procedure_ B via procedure call. Procedure B might be called by m
progedures, which means that Procedure_B can not know the actual name of the ECU at aut
Thelactual ECU the ComChannel connects to will only be known at runtime. When the OTX auth
the ComChannel variable in Procedure_ B, e.g. while implementing a CreateDiagServiceBy

Iltiple other
horing time.
Dr accesses
Name term,

the | editor cannot support the author. For instance;\listing all available diagnostic servicgs for that

ComChannel variable would not be possible.

For| supporting this, the author can provide-the editor with the missing information by
<dilagMetaData> element. In the example*above, the author specified the actual ECU name a
varignt name for which he wants support.

using the
hd the ECU

© 1SO 2012 — All rights reserved
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Annex D
(normative)

OTX standard signature documents

D.1 OTX Job standard signatures (JobInterfaces.otx)

<?xml veystomr=*1T0 SlIcodIIg— UIr-o

<otx namg="JobInterfaces" package="org.iso.otx.signatures" id="otxjobstdsig"
timestdmp="2010-03-18T14:40:10" version="1.0"
xmlns='|http://iso.org/0TX/1.0.0"
xmlns:diag="http://iso.org/0TX/1.0.0/DiagCom"
xmlns:job="http://iso.org/0TX/1.0.0/Job"
xmlns:flash="http://iso.org/0TX/1.0.0/Flash"
xmlns:{si="http://www.w3.0rg/2001/XMLSchema-instance">

<signatfures>

<sigrjature name="SingleEcuJob" id="sej">
<sgecification>Declaration of a single job entry point</specification>
<rdalisation xsi:type="ProcedureSignature">
4parameters>
<inParam name="comChannelHandle" id="sej pl">
<specification> Communication Channel from Tester Environment</specification>
<realisation><dataType xsi:type="diag:ComChannel"/></realisation>
</inParam>
<inoutParam name="jobHandle" id="sej p2">
<specification> Job handle with parameters from outside </specification>
<realisation><dataType xsi:type="diag:DiagService"/></realisation>
</inoutParam>
4/parameters>
</dealisation>
</signature>

<sigrjature name="FlashJob" id="fj">
<sgecification>Declaration of a flash job entry point</specification>
<rdalisation xsi:type="ProcedureSignature">
4parameters>
<inParam name="comChannelHandle" id="fj wg&'>
<specification> Communication Channal.from Tester Environment</specification>
<realisation><dataType xsi:type='[didg:ComChannel"/></realisation>
</inParam>
<inParam name="Session" id="fj @g2">
<specification>Session varifiel® from Tester</specification>
<realisation><dataType xsi:type="flash:FlashSession"/></realisation>
</inParam>
<inoutParam name="jobHand®e” id="fj p3">
<specification> Job (handle with parameters from outside </specification>
<realisation><datdTypé xsi:type="diag:DiagService"/></realisation>
</inoutParam>
4/parameters>
</dealisation>
</signature>

<sigrjature namé="SecurityAccessJob" id="saj">
<sfgecificatien®Declaration of a security access job entry point</specification>
<rdqalisation xsi:type="ProcedureSignature">
4parameters>
f£inParam name='"requestParameters" id="saj pl">
<realisation><dataType xsi:type="diag:Request"/></realisation>
</inParam>
<inParam name="comChannelHandle" id="saj p2">
<specification> Communication Channel from Tester Environment</specification>
<realisation><dataType xsi:type="diag:ComChannel"/></realisation>
</inParam>
<inoutParam name="jobHandle" id="saj p3">
<specification> Job handle with parameters from outside </specification>
<realisation><dataType xsi:type="diag:DiagService"/></realisation>
</inoutParam>
</parameters>
</realisation>
</signature>

</signatures>
</otx>
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Annex E
(informative)

Test sequence examples

E.1 Diagnostic Communication (IFD_DiagCom.xsd)

E.1|1 DiagCominlineExample.otx

<?xmll version="1.0" encoding="UTF-8" standalone="no"?>
<otx| name="DiagComInlineExample" package="otx.diagcom.example" id="otxl"
vefsion="1.0" timestamp="2001-12-31T12:00:00"
xmllns="http://iso.org/0TX/1.0.0"
xmllns :diag="http://iso.0org/0TX/1.0.0/DiagCom"
xmllns:quant="http://iso.org/0TX/1.0.0/Quantities"
xmllns :xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<pfocedures>
Kprocedure name="main" visibility="PUBLIC" id="pl">
<realisation>
<declarations>
<variable name="comChannelHandle" id="v1">
<realisation>
<dataType xsi:type="diag:ComChannel"/>
</realisation>
</variable>
<variable name="outputParamHandle" id="v2">
<realisation>
<dataType xsi:type="diag:Parameter"/>
</realisation>
</variable>
</declarations>
<flow>
<action id="id selectComChannel">
<realisation xsi:type="A
<result xsi:type="d
<term xsi:type="diag:GetComChannei">
<diag:identifier xsi:type="StyrfinglLiteral"” wvalue="ODX ComCh
</term>
</realisation>
</action>
<action id="id ExecuteDiagService">
<realisation xsi:type="dlag:ExecuteDiagService">
<diag:diagService xsitype="diag:CreateDiagServiceByName">
<diag:comChannel ‘xsi:type="diag:ComChannelValue" wvalueOf="comChannelHandle"/>
<diag:name xsiitype="StringLiteral" value="ODX DiagServiceName"/>
</diag:diagService>
<diag:requestParameters>
<diag:requéstParam>
<diag:walue xsi:type="StringLiteral" value="ExampleParameterValue"/>
<diag:path>
<stepByName xsi:type="StringLiteral" value="ODX RequestParameterShortName"/>
</diag:path>
</diag:requestParam>
</diag:requestParameters>
<diag:responseParameters>
<diag:name xsi:type="StringlLiteral" wvalue="ODX PositiveResponseName"/>
<diag:responseParam>
<diag:target xsi:type="diag:ParameterVariable" name="outputParamHandle"/>

W

ndle"/>

nel

iable" name="com

nnelName" />

<diag:path>
<stepByName xsi:type="StringlLiteral" value="ODX ResponseParameterShortName"/>
</diag:path>
</diag:responseParam>
</diag:responseParameters>
</realisation>
</action>
<action id="id CloseComChannel">
<realisation xsi:type="diag:Clo
<diag:comChannel xsi:type="diag:
</realisation>
</action>
</flow>
</realisation>
</procedure>
</procedures>
</otx>

nnel">
ComChannelVariable" name="comChannelHandle"/>
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E.1.2 DiagComDynamicExample.otx

<?xml version="1.0" encoding="UTF-8" standalone="no"?>
<otx name="DiagComDynamicExample" package="otx.diagcom.example" id="otxl"
version="1.0" timestamp="2001-12-31T12:00:00"
xmlns="http://iso.org/0Tx/1.0.0"
xmlns:diag="http://iso.org/0Tx/1.0.0/DiagCom"
xmlns:quant="http://iso.org/0TX/1.0.0/Quantities"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<procedures>
<procedure name="main" visibility="PUBLIC" id="pl">
<realisation>
<declarations>
<variable name="comChannelHandle" id="v1">
<realisation>
<dataType xsi:type="diag:ComChannel"/>
K/realisation>
</yariable>
<variable name='"diagServiceHandle" id="v2">
Krealisation>
<dataType xsi:type="diag:DiagService"/>
K/realisation>
</Variable>
<variable name='"requestHandle" id="v3">
Krealisation>
<dataType xsi:type="diag:Request"/>
K/realisation>
</yariable>
<variable name="inputParamHandle" id="v4">
Krealisation>
<dataType xsi:type="diag:Parameter"/>
K/realisation>
</yariable>
<variable name="resultHandle" id="v5">
Krealisation>
<dataType xsi:type="diag:Result"/>
K/realisation>
</yariable>
<vhriable name='"responseHandle" id="v6">
Krealisation>
<dataType xsi:type="diag:Response"/>
K/realisation>
</Variable>
<variable name="outputParamHandle" id="v7">
Krealisation>
<dataType xsi:type="diag:Parameter"/>
K/realisation>
</Variable>
<variable name="diagServiceResultQuantlity™ id="v8">
Krealisation>
<dataType xsi:type="quant:Quanfity™/>
K/realisation>
</Yariable>
<vpriable name="diagServiceRdsudtValue" id="v9">
Krealisation>
<dataType xsi:type="IAteber"/>
K/realisation>
</Yariable>
<variable name="diaggerviceResultUnit" id="v10">
Krealisation>
<dataType xsi{ type="quant:Unit"/>
K/realisation>
</Yariable>
</deflarations>
<flop>
<afption id="id selectComChannel">
Krealisation xsi:type="Assignment'">
<result xsi:type="diag:ComChannelVariable" name="comChannelfandle"/>
<term xsi:type="diag:GetComChannel">
<diag:identifier xsi:type="StringLiteral" value="ODX ComChannelName"/>
</term>
</realisation>
</action>
<action id="id getServiceHandle">
<realisation xsi:type="Assignment">
<result xsi:type="diag:DiagServiceVariable" name="diagServiceHandle"/>
<term xsi:type="diag:CreateDiagServiceByName">
<diag:comChannel xsi:type="diag:ComChannelValue" valueOf="comC
<diag:name xsi:type="StringlLiteral" value="ODX ExampleServiceS
</term>
</realisation>
</action>

1ortName" />
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<action id="id getRequestHandle">
<realisation xsi:type="Assignment">
<result xsi:type="diag:RequestVariable" name="requestHandle"/>
<term xsi:type="diag:GetRequest">
<diag:diagService xsi:type="diag:DiagServiceValue" valueOf="diagServiceHandle"/>
</term>
</realisation>
</action>
<action id="id getParameterFromRequest">
<realisation xsi:type="Assignment">
<result xsi:type="diag:ParameterVariable" name="inputParamHandle"/>
<term xsi:type="diag:GetParameterByPath">
<diag:parameterContainer xsi:type="diag:RequestValue" valueOf="requestHandle"/>
<diag:path>
<stepByName xsi:type="StringLiteral" value="ODX RequestParameterShortName"/>
</diag:path>

</term>
</realisation>
</action>
<action id="id setValueOfParameter">
<realisation xsi:type="diag:SetParameterValue'">
<diag:parameter xsi:type="diag:ParameterValue" valueOf="inputParamHandle"/>
<diag:value xsi:type="StringLiteral" value="TestStringValue"/>
</realisation>
</action>
<action id="id executeDiagService">
<realisation xsi:type="diag:ExecuteDiagService">
<diag:diagService xsi:type="diag:DiagServiceValue" valueOf="diagSerwiceHandle"/>
<diag:result xsi:type="diag:ResultVariable" name="resultHandle"/>
</realisation>
</action>
<action id="id getResponseFromResult'">
<realisation xsi:type="Assignment">
<result xsi:type="diag:ResponseVariable" name="responsebandle"/>
<term xsi:type="diag:GetFirstResponse">
<diag:result xsi:type="diag:ResultValue" valueOf='"re€ultHandle"/>
</term>
</realisation>
</action>
<action id="id getParameterFromResponse">
<realisation xsi:type="Assignment">
<result xsi:type="diag:ParameterVariable" spame="outputParamHandle"/>
<term xsi:type="diag:GetParameterByPath'\>
<diag:parameterContainer xsi:type="dide:ResponseValue" valueOf="responseHandle"/>
<diag:path>
<stepByName xsi:type="StringLitlce}al" value="ODX ResponseParameterShortName"/>
</diag:path>
</term>
</realisation>
</action>
<action id="id getResponseParam&terQuantity">
<realisation xsi:type="Afsignment">
<result xsi:type="quausiQuantityVariable" name="diagServiceResultQuantity"/>
<term xsi:type="didg:EetParameterValueAsQuantity">
<diag:parameter xsi:type="diag:ParameterValue" valueOf="outputParamHandle"/>
</term>
</realisation>
</action>
<action id="jd_ByctResponseParameterValue'>
<realisation./xsi:type="Assignment">
<result, xsi:type="IntegerVariable" name="diagServiceResultValue"/>
<term’xsi:type="quant:GetDisplayValue">
<quant:quantity xsi:type="quant:QuantityValue" valueOf="diagSer
</term>
</réalisation>
</action>
<action id="id getResponseParameterUnit">
<realisation xsi:type="Assignment">
<result xsi:type="quant:UnitVariable" name="diagServiceResultUnit"/>

iceResultQuantity"/>

<term xsi:type="quant:GetDisplayUnit">
<quant:quantity xsi:type="quant:QuantityValue" valueOf="diagServiceResultQuantity"/>
</term>
</realisation>
</action>
<action id="id closeComChannel">
<realisation xsi:type="diag:CloseComChannel">
<diag:comChannel xsi:type="diag:ComChannelVariable" name="comChannelHandle"/>
</realisation>
</action>

</flow>

</realisation>
</procedure>
</procedures>

</otx>
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Annex F
(informative)

OTX DiagComRaw extension for resource-restrained systems
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et of OTX extensions. If an extension is needed which supports the use case descti
hould not be developed as a fully proprietary extension — instead, the OTX DiagComk
Hation described in the following should be followed.

e of the OTX DiagComRaw extension is to provide the necessary OTX elemehts for perforn
ehicle communication as a self-sufficient script. In contrast, the OTX DiagCom, extension (cf.
a symbolic level, only using identifier references to indicate the ECU or diagnostic service to

that to execute an OTX sequence that is using elements from the Diag€om extension for veh
tion it is always required to have a runtime component that is able to translate the symbolic lev
m extension to the bits&bytes level of actual ECU communication. Such functionality is

an MVCI [ISO 22900] runtime system component. The Diag€omRaw extension addresses
here there is no such software component available in a runtime environment, requiring the (
b comprise any information that it necessary for performing ‘diagnostic vehicle communication
iagComRaw builds on DiagCom, extending specific .DiagCom elements to contain additi
required for actual diagnostic vehicle communication, The added information is provided in
pets of ODX [ISO 22901] diagnostic data descriptions.

the following diagnostic use case has been.considered: Creating diagnostic sequences that
one e.g. on a target environment with limited-resources.

is an explicit design goal of the DiagComRaw extension to reuse existing standards and definitions w
this reason this extension only integrates\data model definitions from both the OTX and ODX standard w|

d corresponding ODX data definitions as input and generates an all-in-one standalone OTX DiagCom

ny of the definitions in this-elause are derived from (and are aligned with) the ECU Variant Identific
m the ODX ISO standard, When in doubt, the ODX standard should be referred to for detailed informatio
Fiant Identification should be performed and how the relevant ODX data is to be used.

the OTX DiagCom extension: the ExecuteDiagService action and the GetComChannel {¢

These elements comprise additional information that is necessary to make an OTX sequence execut
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ing’sections.
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F.2 Using DiagComRaw

This clause explains how to use the OTX DiagComRaw extension for creating ECU variant-aware diagnostic
sequences and how to use this OTX sequence at runtime.

F.2.1 Creating OTX data for variant identification

When an OTX sequence containing DiagComRaw elements is created, it needs to contain information from
the ODX data set that is referenced by the ExecuteDiagService action nodes in the sequence. Two kinds
of additional information are required: data to enable the DiagComRaw OTX sequence to identify the variants
of ECUs present at runtime, as well as any ODX definitions that are necessary to correctly interpret the
request and response parameters of diagnostic services according to the ECU variant present in the vehicle.
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This clause describes how to add the required ODX data for performing ECU variant identification to an OTX
sequence.

Any data that is required for performing ECU variant identification in a DiagComRaw OTX sequence needs to
be added to the VariantIdentExpectations element of any GetComChannel action node in the OTX
sequence. To this end, the author/tool creating the DiagComRaw OTX sequence has to perform the following
steps:

Looking at the ECU BASE-VARIANT pointed to by the identifier of the GetComChannel term:

] A 1 Dy @ [ ATTERNS in
the ECU-VARIANTs based on that BASE-VARIANT (ECU-VARIANTs are to be iterated in alphabetical
order)

a)

1) Create an OTX <variantIdentService> element containing this DIAG-COMMg REQUEST
definition

2) For each oUuT-PARAM-IF of the DIAG-COMMs referenced by the MATCHING-PARAMETER

i) Create an OTX <RESPONSE> element underneath the <variantIdentService> element
contatining the relevant RESPONSE definition,

i) Create a <responseAssignment> element containing the SHORT-NAME of th
parameter referenced by the ODX MATCHING-PARAMETER and assign a uniqu
uniqueParameterId attribute of this <responseAssignment>

response
id to the

WU~ (D

iii) Add any DOPs or UNIT definitions referemnced by any of the REQUESTs or RESPONSHs that were
added in the previous steps to thes <DIAG-DATA-DICTIONARY-SPEC> celement in the
<variantIdentService> containef

3) For each ECU-VARIANT-PATTERN in the ECU-VARIANTs inheriting from this ECU BASE-VARIANT
in the ODX data (in the order defined in the ODX data)

i) Create a <variantIdentExpectation> element, setting the variantName attrjbute to the
SHORT-NAME of the ' ECU-VARIANT that contains the current ECU-VARIANT-PATTERN

i) For each MATCHING-PARAMETER element contained in this ECU-VARIANT-PATTERN element
(in the ordérdefined in the ODX data),

) _Create a <matchingPattern> element in the current <variantIdentExpéctation>
element, setting its expectedValue attribute to the EXPECTED-VALUE attribute of the
ODX MATCHING-PARAMETER and assigning the unique parameter id pointing to the
appropriate <variantIdentService> element's <responseAssignment>| see steps
above.

F.2.2 Creating OTX data for diagnostic service execution

When an OTX sequence containing DiagComRaw elements is created, it needs to contain information from
the ODX data set that is referenced by the ExecuteDiagService action nodes in the sequence. Two kinds
of additional information are required: data to enable the DiagComRaw OTX sequence to identify the variants
of ECUs present at runtime, as well as any ODX definitions that are necessary to correctly interpret the
request and response parameters of diagnostic services according to the ECU variant present in the vehicle.
This clause describes how to add the required ODX data for executing ECU variant-aware diagnostic services.

Any data that is required for performing ECU variant-aware diagnostic services needs to be added to the

<odxSourceData> element of any ExecuteDiagService action node in the OTX sequence. To this end,
the author/tool creating the DiagComRaw OTX sequence has to perform the following steps:
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b)

c)

d)

f)

)
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Analyze the ODX inheritance hierarchy of the ECU the diagnostic service referenced by this
ExecuteDiagService action is defined in,

For each ECU-VARIANT that has a NOT-INHERITED relationship to that DIAG-cOMM, add a
<nonInheritingVariant> element containing its SHORT-NAME, below <odxSourceData>,

If available, add the ODX <REQUEST> element definition of the DIAG-COMM as defined on the ECU
BASE-VARIANT as an OTX <REQUEST> (VariantEnabledRequest) element, with the attribute
isBaseVariant setto true

For eaq Al A NS a a . : - I an
OTX <REQUEST> element, putting an <includingVariant> element for each ECU-VARIANT in thq set,
each cpntaining the SHORT-NAME of the variant,

If availpble, add the ODX <RESPONSE> element definition of the DIAG-COMM as defined-on the ECU
BASE-VARIANT as an OTX <RESPONSE> (VariantEnabledResponse) element, with |the
isBasgVariant attribute set to true

For eath set of ECU-VARIANTs that contain identical versions of the DIAG-EOMMs RESPONSE, addl an
OTX <RESPONSE> element, putting an <includingVariant> element foreach ECU-VARIANT in| the
set, each containing the SHORT-NAME of the variant, setting isPositive to true if the responsg in
guestidn is a positive response, false if otherwise

DOPs or UNIT definitions referenced by any of the REQUESTs or RESPONSEs that were addgd in
the preyious steps to the DIAG-DATA-DICTIONARY-SPEC element in the <odxSourceData> contaiper

3 Performing variant identification

To enable ECU variant-aware execution of diagnostic sekvices in a DiagComRaw OTX sequence, the vafiant

of an ECU

resent at runtime has to be identified before diagnostic ECU communication is attempted. ECU

variant identification could either be performed hy the DiagComRaw enabled runtime system when|the
GetComChgnnel term is executed, alternativelylit’might be delayed until the executing of the first OTX rjode
which requires ECU variant information—’ (e.g. diag:ExecuteDiagService, diag:IsVariant,

diag:Get(omChannelEcuVariantName).

NOTE
runtime syst
different VarfiantPatterns and MatchingPatterns.

hen performing the followihg)steps, diagnostic services only have to be executed once. This means that a
m is allowed to cache the results of previous variant identification-relevant serivces between evaluatign of

To perform |ECU variant identification using a DiagComRaw sequence, the following steps shall be performed:

Looking at the <variantIdentExpectations> element of the relevant GetComChannel action:

a)

220

For ea¢th <variantIdentExpectation> element,

1) For each <variantPattern> element,

i) For each <matchingPattern> element,

) Execute the diagnostic service containing the response parameter referenced by the
uniqueParameterId attribute of the <matchingPattern>

II) Compare the runtime value of that response parameter to the expectedvalue attribute of
the <matchingPattern> element; if they are equal, this MatchingPattern Iis
considered to match

i) Incase each MatchingPattern matches

2) Incase each variantPattern matches
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The current VariantIdentExpectation is considered to match the ECU present in the vehicle (the

name of the matching ECU variant can be retrieved from the variantName attrib
<variantIdentExpectation> element, abort the variant identification operation

.4 Executing variant-aware diagnostic services

ute of this

After the variant of an ECU that is present in a vehicle at runtime has been identified, a DiagComRaw OTX
sequence can perform variant-aware diagnostic communication with that ECU. That means that the ODX
sequence can use the correct REQUEST and RESPONSE definitions of a diagnostic service depending on the
variant of an ECU present in the vehicle.

To
exe

a)

b)

c)

d)

perform variant-aware diagnostic communication, the following steps have to be implemé
Cuting an ExecuteDiagService action:

Retrieve the name of the ECU variant identified for the ComChannel the ExecuteDiagSer;
is pointing to,

If the ECU variant name is contained in the list of <nonInheritingVariant> elem
<odxSourceData> element associated with the ExecuteDiagService/action, abort diagng
execution

Otherwise, iterate through the list of OTX <REQUEST> definitions associated with the <odxSoy
element,

1) |If the current ECU variant name matches an:sxincludingVariant> element ¢
<REQUEST> element, execute this request definition (use this request definition for cor
request parameters from symbolic OTX level into bits&bytes level)

2) If no match with an <includingVariant> element was found, execute the OTX 1
element where isBaseVariant iscset to true (use this request definition for con
request parameters from symbolic OTX level into bits&bytes level)

3) If no OTX <REQUEST> element exists where isBaseVariant is set to true, abor
service execution

For interpreting the response of the executed diagnostic service, iterate through
OTX <RESPONSE> definitions associated with the <odxSourceData> element,

1) |If the current~ECU variant name matches an <includingVariant> element ¢
<RESPONSE>», use this response definition for converting any mapped response paratj
bits&byt&s level into symbolic OTX level (the evaluation of the actual ECU response
implemented according to the relevant definitions of the ISO ODX standard, e.g. for
whether a response definition matches the ECU response in the first place or wheth
returned a response that is not covered by any ODX data set)

ented when

rice action

ents in the
stic service

hrceData>

f an OTX
verting any

KREQUEST>
verting any

diagnostic

the list of

f an OTX
heters from
has to be
Hetermining
br the ECU

T udi 1 ;

RESPONSE>

element where isBaseVariant is set to true and use this response definition for converting any

mapped response parameters from bits&bytes level into symbolic OTX level

3)
service response conversion and raise an error (diag: UnknownResponseException)
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F.3 Actions

F.3.1 Overview

The OTX DiagComRaw extension does not invent anything new; rather it is an extension to existing
OTX DiagCom extension elements, adding information from ODX where necessary to enable a DiagComRaw-
based OTX script to be executed without requiring any additional external systems (like an MVCI server).

Generally, there are two kinds of information required to be contained in a DiagComRaw script to make it
executable: any ExecuteDiagService elements needs the required information to translate the symbolic

service- anwmwmmmmrmmm, D
included that allows a DiagComRaw based standalone runtime system to perform ECU variant identificdtion

inication channel (and subsequently execute diagnostic services as applicable for that channel).

on a comm

NOTE |
assumed to

declare a tar
explicit wher:
data model

validating XN
schema by u

F.3.2 Syntax

Figure F.1

h the OTX DiagComRaw data model (in the diagrams provided in this clause) referenced ODX-elements
pave a XML namespace ("odx"). The actual ODX data model as defined by the ODX IS@-standard does
het namespace; however the representation here has been chosen to enhance readability’and make it more
e elements are referenced from the ODX data model. It is advised that for implementation purposes, the
should be enhanced to declare its own namespace to enable the usual XMk schema mechanismg for
IL instance documents or for flexibly interlocking other XML schemas (like the.OTX schema) with the
5ing the xsd : import mechanism.

be

are
not

DDX

DDX

shows the syntax of the DiagComRaw ExecuteDiagService action with its associated ODX-
derived data container, as well as the ExecuteHexDiagService action.

diag:ExecuteDiagService]
<
qXSDcomplexType»

ExecuteDiagService ittt e Mol ol - -0
' odxSourceData| 1 ODX data link :
«XSDattribut» : |

|
+ safeModd: xsd:boolean [0..1] | «XSDcomplexType» I
| OdxSourceData I
| 1
otx:ActionRealisation : «XSDelement» :
dXSDcomplexType» | + DIAG-DATA-DICTIONARY-SPEC: odx:DIAG-DATA-DICTIONARY-SPEC 1
Ex¢cuteHexDiagServ ice : + noninheritingVariant: xsd:string [0..*] :
| |
«XSDelemer]t» I 1
+ ecuRequgstld: otx:ByteFieldTemm : REQUEST | 1..” RESPONSE 0.* :
+ ecuRespgnseld: otx:ByteFieldTerm | - - s
+ hexRequgst: otx:ByteFieldTem 1 0dx:REQUEST Odx:RESPONSE)
+ hexRespgnse: otx:Byteki€ldVariable [0..1 ! «XSDcomplexType» «XSDcomplexType» :
: VariantEnabledRequest VariantEnabledResponse |
| |
I «XSDattribute» «XSDattribute» :
: + isBaseVariant: xsd:boolean + isBaseVariant: xsd:boolean |
| «XSDelement» + IsPositive: xsd:boolean I
: + includingVariant. xsd:string [0..7] «XSDelement» :
| + includingVariant: xsd:string [0..%] I
1
.- .

Figure F.1 — Data model view: DiagComRaw actions
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