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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 ISO
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-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International
Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
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consists of the following parts, under the general title Road vehicles — Open Test sequs
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Core data model specification and requirements
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Diagnostic test sequences are utilized whenever automotive components or functions with diagnostic abilities
are being diagnosed, tested, reprogrammed or initialized by off-board test equipment. Test sequences define
the succession of interactions between the user (i.e. workshop or assembly line staff), the diagnostic application
(the test equipment) and the vehicle communication interface as well as any calculations and decisions that
have to be carried out. Test sequences provide a means to define interactive, guided diagnostics or similar test
logic.

Today, the automotive industry mainly relies on paper documentation and/or proprietary authoring environ-

mer
sett
test
auth

ng up engineering, assembly line or service diagnostic test applications needs to implementi

sequences manually, supported by non-uniform test sequence documentation, most likely us
oring applications and formats for each specific test application. This redundant effoft car

rediiced if processes and tools support the OTX (Open Test sequence eXchange) coneept.

ISO
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logi
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Par

Par

Par

13209 proposes an open and standardized format for the human- and machine-readable de
nostic test sequences. The format supports the requirements of transferring diagnostic-teq
C uniformly between electronic system suppliers, vehicle manufacturers and service dealer
DS.

13209 (also referred to as the OTX standard) is comprised of threeparts:
1: General information and use cases

This provides a general overview over the individual patts. It documents use cases that were
during the standardization and which are derived fréfn real world scenarios as found in the
industry. It also provides the rationale for proposing'the OTX standard, explaining the conside
went into the development of that standard andigiving an overview of the structure of the cqg
documents related to ISO 13209.

2: Core data model specification and requirements

This provides the data model specification of the core part of the OTX test sequence descriptiq
in the form of UML design diagrams, XML Schema definitions and descriptive documentatio
describes the basic structure'underlying every OTX document. This comprises detailed

definitions of all required cantrol structures by which test sequence logic is described, as well a

thor who is
he required
ng different

be greatly

scription of
t-sequence
Ships/repair

considered
automotive
rations that
ncepts and

n language
h. The core
data model
5 definitions

of the outer, enveloping decument structure in which test sequence logic is embedded. A tool inpplementing

the OTX standard has.to implement all definitions within Part 2 to be considered compliant W
standard.

3: Standard&xtensions and requirements

This provides specifications for ubiquitous functionalities that may, to various extents, be us
OTX-based environment. The core data model extensions defined in Part 3 makes use of th
mechanisms provided by the OTX language to provide interface definitions for feature se

ith the OTX

bd by every
e extension
ts like HMI

(Human-Machine Interface), internationalization or diagnostic vehicle communication. A tool impplementing

the OTX standard does not have to implement all (or any) of the extension definitions within Part 3 to be

considered compliant with the OTX standard.
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Road vehicles — Open Test sequence eXchange format
(OTX) —

Part 1:
General information and use cases

1 [Scope

Thig part of ISO 13209 specifies a standardized, tester-independent, XML-based data exchang¢ format for
the [documentation and formal description of diagnostic test sequences. The format serves to pupport the
requirements of transferring diagnostic-test-sequence logic between electropic)system suppligrs, vehicle
marnufacturers and service dealerships/repair shops.

Thig part of ISO 13209 provides an introduction to the rationale behind IS©@13209. It gives an ovefview of the
docpment set and structure along with the use case definitions and a(common set of resources |(definitions,
references) for use by all subsequent parts.

2 |Normative references

The]| following referenced documents are indispensable for the application of this document| For dated
references, only the edition cited applies. For undated-references, the latest edition of the referenced document
(including any amendments) applies.

ISO[ 14229 (all parts), Road vehicles — Unified-diagnostic services (UDS)
ISO[22900 (all parts), Road vehicles —Modular vehicle communication interface (MVCI)
ISO[22901 (all parts), Road vehicles — Open diagnostic data exchange (ODX)

3 |[Terms, definitions.and abbreviated terms

3.1| Terms and définitions

For the purposes of this document, the following terms and definitions apply.

31.
aftarmarket

par{ of~the automotive industry concerned with manufacturing, remanufacturing, distribution, r
inst . . : : : : . . .

the sale of the automobile by the original equipment manufacturer (OEM) to the consumer

btailing and
hicles, after

3.1.2

after sales

after-sales department

department of an automotive OEM which is concerned with the distribution, retailing, servicing, repair and
installation of vehicles

31.3

engineering

engineering department

department of an automotive OEM which is concerned with the design, development, integration and testing
of vehicles

© 1SO 2011 — Al rights reserved 1
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314
manufactu
manufactu

ring
ring department

department of an automotive OEM which is concerned with the production and end-of-line testing of vehicles

315

original equipment manufacturer

OEM

automotive company that engineers, manufactures, sells and services vehicles

3.1.6

OTX Core

most generfc and stand-alone part of the overall OT X data model which describes the basic structure underi
every OTX|document and comprises detailed data model definitions of all required control structures (lo
branches, gtc.) by which test sequence logic is described, and definitions of the outer, enveloping‘docun

structure in

317

OTX Exte
OTX Stan
otxIFD
set of OTX
and that arg

NOTE (

hidden behind diverse interfaces (e.g. a MVCI, HMI, GDI, etc.). Through thése interfaces, calls can be performe

external sys
system-side

3.1.8

test proceglure

procedure
stand-along
be called fr

31.9
test seque

&

which test sequence logic is embedded

ion
rd Interface Definition

Jata type-, action-, term- and signature-definitions that are tailored foy~a specific area of applica
defined outside of the OTX Core

DTX Extension model data types, actions and terms needed for ‘€ommunication with systems are us

ems whose internal behaviours do not have to be known_tosthe (client) OTX test sequence/runtime.
nterface (server-side) can be proprietary because the adapter design pattern is applied.

, configurable flow of OTX actions thatican be executed separately by a diagnostic applicatio
bm other OTX procedures

nce

main proc

test procedpire defining a full test

NOTE
sequence ¢

serve as a lihrary which preVide's procedures that are callable from any other (client) procedure or test sequence.

3.2 Abbieviatediterms

API

dure

test sequence is a‘procedure, but not all procedures are test sequences. By using procedures, a
be split into severalprocedure modules. An adequately assembled set of frequently needed procedureq

pplication programming interface

ying
DS,
hent

tion

Lally
d to
The

N or

test
can

CM
GDI
HMI H
JRE

MVCI
OEM

oTX

Configuration management

Generic device interface

uman-machine interface

Java runtime environment
Modular vehicle communication interface
Original equipment manufacturer

Open test sequence eXchange
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UML Unified modeling language

XML Extensible markup language

XSD XML Schema Definition

4

Document overview and structure

This part of ISO 13209 is structured into three main sections.

5

5.1

An
note
star
ofa
oT

Clauses 1 to 3 and the Introduction provide an overview of the concepts that ISO 13209 air
define the scope of what is being standardized and provide the basic terms, definitions ‘and
terms.

Clause 5 details the general considerations that went into the standardization-effort, illust
scenarios on a high level and introduces the design of OTX-based processes ‘and systems.

Clauses 6 and 7 define the use cases that were considered during the development of the OT]

General considerations

Integration of OTX with existing standards

pverview of how OTX fits into the structure of existing diagnostic ISO standards is given in Figu

that although this overview depicts OTX in the gohtext of ISO 22900 (MVCI) and ISO 22
dards, OTX is by no means designed to be used'only in conjunction with these standar
ny other equivalent symbolic data description.is;also supported. It is an explicit design goal of C
data model can be used within any system-context.

ns to cover,
hbbreviated

ates usage

X standard.

e 1. Please
901 (ODX)
Hs. The use
TX that the
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1 1SO 142p9 (all parts), Road vehicles — Unified diagnostic services (UDS)
2 IS0 22901 (all parts), Road vehicles — Open diagnostic data exchange (ODX)
3 1S0O 22900 (all parts), Road vehicles — Modular vehicle communication interface (MVCI)
4 IS0 13209 (all parts), Road vehicles — Open Test sequence eXchangeformat (OTX)
D OEM deyelopment
M  OEM mgnufacturing
S OEM selvice/aftersales
A aftermarket
solid arrows [used by”

dotted arrow

5.2 Impr
At present,
form of tex{
computer fi
sequence K

Since neith

b “interacts with”

Figure 1 — Integration of OTX with existing standards

pvement of documentation quality

documentation.of diagnostic test sequences is done in various ways. Documentation exists in
documents,{lew charts, tables, etc. The transporting media are non-uniform paper printout
es/database’entries that are based on proprietary formats. Moreover, some of the diagnostic
nowledge‘is transported by verbal communication only.

er’the storage format nor the human-readable presentation is standardized, test sequer]

have to be

the
S or
test

ces

re-implemented frequently; the various media used for documenting the related knowledge

ead

to misunderstandings and interpretation gaps. Even if the content (the diagnostic expert knowledge) of
documentation is of high quality, the quality and usability of the actual documentation tend to be rather poor.

One of the goals of ISO 13209 is to provide a formal, machine-readable, uniform documentation format. OTX
shall also be designed for easy visualization of diagnostic test sequences. This allows for providing diagnostic
test sequences in a formal, machine-readable format that can at the same time be easily visualized to be
comprehensible to human readers.

5.3 Refinement of diagnostic authoring processes

Diagnostic test sequences exist in a lot of different formats produced by various proprietary authoring tools.
This results in a tight interlocking of authoring tools, data formats and runtime applications. The effect is
poor to non-existent interchangeability of authoring tools, diagnostic applications and of diagnostic test

4
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sequences themselves. As a consequence, there is a high degree of redundancy within OEM processes, as
test sequences have to be re-modelled multiple times to make them work with different diagnostic applications,
e.g. in engineering, manufacturing or after sales. This reduces productivity and, at the same time, quality.

As shown in Figure 2, OTX is a means to improve the exchangeability of diagnostic test sequences. It enables
OEMs to base their OT X-specific processes on the single source principle, where OTX sequences are the root
of the diagnostic-test-sequence-authoring process starting at the supplier and extending through engineering,
manufacturing and after sales to aftermarket and legislative applications.

Engineering Tool #n o
Diagnostic :@ OTX Configuration ‘ Cﬂ—ﬂa

Test Manufactring
Sequences

System
Development Feedback

Test Sequence

description OEM :[‘> %
in OTX (XML) Diagnostic

Database Aftersales/
Services

;;‘,é
Engineering Tool #1

OTX Configuration Internet Access
to OTX Portal

Diagnostic
Test
Sequences

Figure 2 — Usage of OTX data in the ECU life cycle

Although the adaptation of a test sequence to a specific runtime context might require a certain amount of
manual implemeéntation work in some cases, the OTX diagnostic test sequence format makes it|possible to
autgmaticallysconvert OTX documentation into proprietary data formats. This can be done by implementing
conyerters’and code generators for target authoring tools and diagnostic applications.

5.4 Achieving long-term availability of test sequences

Because ofthereasonsoutlinedin 5.3, automotive OEMs are often tied to their proprietary authoring-system/data-
format/diagnostic-application tool chain. Vast diagnostic test sequence libraries that were accumulated over
years eventually become unusable when migrating to a new diagnostic application that doesn’t support the old,
proprietary sequence formats. Being a standardized data format, OTX offers a higher degree of independency
from proprietary tools. At the same time, suppliers are freed from inventing and maintaining customer-specific
solutions for the representation of the test sequences that are used by their tools, enabling them to provide
OTX-based products instead of customer-tailored solutions. Companies competing on this level can focus
on providing real added value for their authoring and runtime product offerings, the differentiator being tool
features, usability aspects and integration concepts rather than subtle intricacies of highly customer-specific
peculiarities of underlying data formats.

© 1SO 2011 — Al rights reserved 5
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A rather specific example where OTX improves the availability of test sequences is the Java job concept that is
part of the ISO 22900/ISO 22901 standards. ODX Java jobs are used to describe vehicle-oriented diagnostic
sequences that are executed by a MVCI D-server component. To this end, Java jobs use the D-Server API
standardized by ISO 22900. Since the D-Server APl is subject to change and since there is no guarantee that
successive versions of java runtime environments (JRE) used by D-server components support java byte code
generated for previous JRE-versions, long-term compatibility of Java job code is not assured. This issue is of
particular interest to OEM after-sales departments that have to provide long-term support for their vehicles in
the field.

As the OTX standard provides an XML description of diagnostic test sequences, and as XML (derived from
ISO 8879 SGML; forms a subset of the SGML standard) is fully platform- and runtime-environment independent,
the Java jop compatibility issue described above can be alleviated. OTX sequences that are the source for
Java job buginess logic shall use the D-Server API (ISO 22900-2) via an abstraction layer which increaseq the
independer|ce of test sequences from changes in the D-Server API.

5.5 Settihg up a uniform process chain

This sectiof introduces a recommended process to be implemented to exchange diagnostic test sequerjces
across devglopment, production and service/after-sales departments.

With the ingreasing complexity of electric/electronic systems in road vehicles, diaghostic requirements gropw at
the same rdte. Diagnostic test sequences are one major part of this emerging cemplexity, creating the need for

— a unifgrm way to document diagnostic test sequences in development, manufacturing and after-sples
departments that are reusable and available in the long term,

— a formal, machine-readable test sequence storage format that,supports user-friendly, graphical authdring
enviroriments for both viewing and manipulation of test sequences, and

— excharjgeability of diagnostic test sequences betweeff OEM-internal business units, suppliers and dther

To help address these requirements, OTX provides-a common ground for data exchange processes between
system suppliers, OEM departments (engineering, manufacturing, after sales/service) and the indepenglent
aftermarkef{ automotive service industry.

The procesls example given in Figure 3~shows the common source concept of test sequence data, inclufling
a verificatign and feedback mechanisnmi with distribution to end users. Engineering, manufacturing and after-
sales/servig¢e departments specify which test sequences are required to diagnose the vehicle components|and
functions. This information is ddeumented in a structured format utilizing the OTX standard and an appropfiate
OTX authofing system/tool. Once all quality goals are met the OTX file(s) is published to an OEM databgse.
Diagnostic fest sequence-information is now available to manufacturing, service, OEM franchised dealers|and
aftermarkef| repair shops.via intranet and internet channels.

6 © 1SO 2011 — Al rights reserved
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Phase C
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Supplier
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Vehicle Manufacturer

End-Of-Line
Test

Development
Tool (s)
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Bevetopment
Tool (s)

Development
Tool (s)

System
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#n

> Department
#1

Engineering
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#n

Development
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Diagnostic
&

Programming

Application
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Tools

Diagnostic
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(OTX)

Service
Department

-II
RMI
database

I (s)

)

Diagr

ostic
3
Prografnming

Todl (s)

Figure 3 — Example;of an OTX process chain

OTX authoring and impact on Modular VCI software architecture

' Non-OTX-compliant authoring

upper diagram in Figure 4 illustrates the current process of diagnostic test sequence authoring
agnostic applications in cembination with an ISO 22900 Modular VCI compliant runtime system|framework.

-manufacturer-specific non-OTX-compliant authoring tools are used to generate runtime test

and its use

sequences

for their specific ruptime sequence processors (A, B and C). The content of the test sequence dpecification

usu

5.6.
oT

blly derives fromvnon-uniform paper documentation.

P OTX:compliant authoring

comi

plement or even replace the heterogeneous prose documentation which is usually used for te

seéquences serve as a formal, uniform documentation for diagnostic test sequences. As such, they may

t sequence

description and documentation.

Refer to the diagrams in Figure 4 which illustrate how to expand the authoring process in order to support a
single source test sequence on process using the OTX exchange format.

© 1SO 2011 — All rights reserved


https://standardsiso.com/api/?name=a7e02133067e2dba939e2a283d9bd06b

ISO 13209-1:2011(E)

Diagnostic and Flash Programming Authoring Diagnostic and Flash Programming Runtime Layer
[T =~ =~ oo ——————-— 5 Diagnostic Applications
1
| A i
1 Non OTX Runime T I I 1 g
! Authoring hd | 5 2 k 2 £ 2 &=
1 Sequences | g
: | A B C =1
| B : Sequence Sequence Sequence jo:
1 Non OTX Runtime \ Processing Processing Processing
: Authoring |
I i PC
1
! c Runt |
1 Non OTX ot |
1 Authoring est | PC
: 1 "Abstraction Layer
4 AccessByValue, AccessByService, AccessByData
r | g
: ‘Non-uniform : 5
1 oaper 1S0.22000.3 Modulae\CLD 2 [}
1f] documentation | ) )
i ! ( Direct S8 8
] Non-uniform I Data 3 5 Diagnostic Server é >
| baper | \ Access g2 g
! documentation ! g
: : 1SO 22900-2 D-PDU API I SAE J2534-1, -2 Pass-Thru API
1
| Non-uniform 1 IRC
| paper 1
1 documentation Wy - -p--———-——--—-—-—-— A
W= = ! o
- VCI
:’ Modular VCI Protocol Module
1
1 | -
1SO DoCAN 1SO DoK-Li L
I Authoring 1 of oK-Line o
: 1 . 1SO 15765 1SO 14230 o3
i 5 Trafo : Real-Time 2 TP, NW -2 TP, NW TR NW > §
time B
] (run 1 ) =
| ODX optimizer ) | Oge;fé'n’lg 1SO 11898 150 14230 | | . 338
| Authoring \ 3% 1oL 20L BL 33
| 1 =]
| 1 1SO 11898 1SO 14230, N o
i C DX 1 -1,2-3PL -1/PL PL
| Auggfn Diagnostic 1
i 9 Data :
L - 1
Diagnostic and Flash Programming Authoring Diagnostic and Flash.Programming Runtime Layer
- -~~~ T T~ 3 Diagnostic Applications
1
h A Romime |
1 unt c
i Non OTX ot T I I 1 s
11 | Authoring Sequences 1 X 4 X 2 2 =
i = | A B € E
1 =
| B Runtime : Sequence Sequence Sequence jo:
1 Non OTX Pr6cessing Processing Processing
| Authoring Seq'[:'ces |
| — | =
I C 1 A -
i Non OTX Runime 1 U
1
H Authoring Sequences | \ PC
: 1 "Abstraction Layer
- -3 yValue, , Data
| Cod 1 t 2
ode \ <
| A Generatofy ] 3
: oTX Convefter, \ o 1SO 22900-3 Modular VCI D -Server API 2
1 Authoring ! 8. =
1 : Direct o8 e
| Data Z< Diagnostic Server f &8
| B ] \ Access g 4 8
i oTx | g a
H Authoring 1 1SO 22900-2 D-PDU API SAE J2534-1, -2 Pass-Thru AP
!
{ 1 PC
1 Cc !
1 oTX oTX 1
1 Test !
i Authoring sequences |
1 ! vel
[ Modular VCI Protocol Module
1
1
1 oDX 1 1SO DoCAN 1SO DoK-Line . o
I | Authoring | =3
| \ ) 1SO 15765 1SO 14230 .. o3
1 Trafo | Real-Time -2 TP, NW 2 TP, NW TP, NW > £
! B (runtime [ 5
i QDX optimizer) ] oge;f'e”r:g 1SO 11898 1SO 14230 .. 33
1 Authoring | 4 -1DL 2DL DL <]
I ] =0
1 \ | 1SO 11898 | | 1SO 14230 | [ ] o
H < 1 I ! T L I
| el 0oDX \
1 s Authoring \
1 |

Key

A, B, C represent tool-manufacturer-specific authoring systems and runtime formats

Figure 4 — Non-OTX-compliant authoring versus OTX-compliant authoring
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There are several coexisting scenarios (two are shown in the above figures) which are compliant to the OTX

stan

dard:

Scenario A — Non-OTX compliant tools

Proprietary test sequence authoring tools can import and extend/adapt single source OTX test sequences.

This shall be possible through the implementation of “OTX-to-proprietary” converters or code

generators.

These allow using one single OTX test sequence as the source for implementation of the sequence in
multiple proprietary diagnostic applications. In this scenario, today’s diagnostic applications and authoring

5.7

As lpas already been discussed in previous sectiops; the OTX data model is structured into a lan

and
by |
of g
free
imp
and

tootsdo ot TTeed tobe Thanged imorder tosupport OTX:
Scenario B — OTX-compliant tools

Future diagnostic applications can be designed to support OTX directly. This results in‘the neeg
interpreter engine in the runtime application itself. This scenario does not require-a proprieta
tool for creating diagnostic test sequences anymore.

Scenario C — Mixed operation of OTX-compliant and legacy tools

Obviously, it is possible to mix scenarios A and B, with some legacy.tools requiring OTX-to

same time might even be directly supported by a single tool, toallow interaction of OTX seq
existing, more specialized functionality. It is very likely that this.s the scenario that will be impl
most OEMs, to allow for a smooth migration to an OTX-based diagnostic process.

OTX-based runtime system architecture

various functional extensions. It is important.to note that the OTX Core, as well as the extensi

ctual runtime behaviour is not part of\the OTX standard. This is necessary to allow for the
dom when implementing OTX runtime’ components to fit specific use cases. For example,
actical for the OTX standard to define the specific implementation of an HMI library, as the rg
backend frameworks for HMI functionality differ for each test environment.

foran OTX
y authoring

Lproprietary

converters, while others natively support OTX. Support for legacy data formats and OTX sequé¢nces at the

lences with
emented by

guage core
bns defined

50 13209, do only provide interface definitions for the elements of test sequences. The detailg¢d definition

necessary
it would be
quirements
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5.8 OTX

5.8.1 ECLU

The followir

Figure 5 — OTX-based runtime system architecture

tion of OTX structure (intent) and runtime implementation (execution) allows for OTX to be U
er envisioned in the previous clause: as a test sequience exchange format that can be deplg

time tester application. The OTX Subsystem that is part of the tester application is interpreting
which make use of OTX Core data model constructs, as well as of various extension interfg
Mm-specifics, vehicle communications and 6ther proprietary functionality).

runtime system implementation Knaws how to map e.g. a HMI extension action within an
p the GUI framework that is used by the tester application. For example, an after-sales te
might map an OTX “User Choice” construct to a Java Swing dialog entity that allows interad
rkshop mechanic. The same OTX sequence could also be executed on a manufacturing tg
re the tester application.implementation would map the “User Choice” construct to a state mac
o manufacturing linezmeasurement equipment instead of a GUI interface.

benefit examples

system.supplier

g.benefits are applicable to ECU system suppliers:

sed
yed

an entire organization, or even across company;boundaries. Figure 5 illustrates the architecturfe of

DTX
ces

DTX
ster
tion
ster
hine

documentation can be generated from OTX/XML test sequence exchange format;

development testers can be automatically configured to verify ECU diagnostic behaviour;

database;

test sequences for a test-equipment-specific application framework can be automatically generated.

5.8.2 Vehicle manufacturer engineering

The following benefits are applicable to vehicle manufacturer engineering departments:

10

reduction of test sequence authoring effort;

the OTX/XML data format provides machine-readable information to import into supplier test sequence
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various development testers can be supported with “single source” test sequences;

one single file format for import and export to/from OTX database.

5.8.3 Vehicle manufacturer production

The

following benefits are applicable to vehicle manufacturer production departments:

-1:2011(E)

reduced effort for test sequence verification, because verification needs to be performed only once;

reuse of verified test sequences;

5.8.4 Vehicle manufacturer service departments and repair shops

The

5.8.p Test equipment manufacturer

The

5.8.

The)

fewer errors because of fewer manual process steps;

more convenient reuse of verified test sequences;

lower cost to distribute test sequences;

“push” (e.g. send CD ROMs);

one single format for various diagnostic service systems.

following benefits are applicable to test equipment manufacturers:

less effort needed to implement high-quality scan tool software by using a standardized teq
approach;

focus on “rich diagnostic application(s)” versus “bits & bytes”;

more convenient reuse of test sequences verified by vehicle manufacturers.

b Franchise and.aftermarket dealerships
following benefits are applicable to authorized and independent repairers:
more convenient reuse of test sequences verified by vehicle manufacturers;

testerseonfiguration by data download instead of software modification;

manufacturing tester can use the same basic test sequences as engineering diagnostic testel.

following benefits are applicable to vehicle manufacturer service departments-and repair shops:

“pull” (via Intranet/Internet) test sequences, for example froma.portal into a diagnostics application versus

t sequence

download on demand versus buying tester software update upfront

5.8.7 Legal authorities

The

following benefits are applicable to legal authorities:

standardized description format for enhanced test sequences documentation;

enablement of roadside scan tools and I/M (Inspection/Maintenance) tools to be vehicle-manufacturer

independent;

fulfilled requirement to make enhanced test sequences available to independent aftermarket.

© 1SO 2011 — All rights reserved
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6 Use case overview and principles

6.1 Basic principles for use case definition

The following basic principles have been established as a guideline to define the OTX use cases.

a) OTX use cases describe the interaction between automotive system suppliers, departments (OEM
engineering, OEM manufacturing and OEM after sales) and authorized and independent repairers.

b) All stakeholders (system suppliers, OEMs and tool suppliers) which offer diagnostic test sequences are

expected to implement and follow the requirements of this part of IS

c) Theu
test sefuences.

d) The cdntent of instance OTX documents and the quality of the information is the respensibility of]

originator.

6.2 Use gase clustering

O 13209.

cases as specified in this part of ISO 13209 define a common way to organize the exchange of

—

he

Table 1 proyides an overview of the main categories of OTX use cases. An OTX use case category may have

one or morg use cases.

Table 1 — Main use case clusters

# Main title of use case cluster

Brief description

1 Docurhentation and specification

Use cases within this cluster describe the formal documentation and
specification of test sequences.

2 Exchgnge and reusability

OTX sequences-shall be exchangeable and reusable. Use cases
describing the different scenarios of test sequence exchange and reuse
are described.in this cluster.

3 Extenpibility

o

Use cases-describing the use of sequence components that are defing
withirr a.distinct extension (e.g. legacy diagnostic system, measuremer
systems, etc.).

=3

4 Localigation

Use case describing support for string internationalization as well as
physical unit conversion, comparison and unit localization.

5 Ability| to be executed

The use of OTX sequences within a runtime environment is described in
this cluster.

6.3 Actors

Table 2 givgs a definition of the actors that were considered for modelling of the use cases.

Table 2 — Use case actors

# Role

Brief description

1 Vehicle system engineer

Engineer involved in the development of vehicle systems, at the supplier
or the OEM.

2 Test engineer

Engineer involved in the diagnostic testing of vehicles, in vehicle
production, engineering, after sales or aftermarket.

3 Test sequence author

Creates, modifies and maintains test sequences for vehicle diagnostics.

4 Configuration manager

Provides the overall configuration management (CM) infrastructure and
environment.

12
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Use cases

Cluster 1: Documentation and specification

UC_DocSpec1 — High-level test sequence design

uc|

Rationale: Describe overall flow of a test without the need for details relating to actual test execution.

Description: In this use case, a system expert describes the overall flow and sequence of a test without
the need for precise details such as communication parameters and test limits. The high-level sequence

of steps is described using a specialized editing tool that emits a machine-readable exchange format. This
sequence can be represented graphically by tools that import the exchange format without the need for
further manual input.

Actors: Vehicle system engineer.
Input: Vehicle system specification.

Output: High-level formal test sequence that can be visualized graphically.

Typical example: A vehicle system engineer describes “how to test” a-system at a functional level, before
details of communication services and vehicle integration are knoewn. A test engineer thgn uses the
sequence as input to the process of creating a detailed executable'sequence for production or after sales
testing.

| DocSpec2 — Vehicle system engineer creates an exécutable test sequence

Rationale: Allow a vehicle system expert to create t€st sequences using e.g. ODX-based conpmunication
for use in vehicle engineering, production or after‘sales without the need for conventional pfogramming
skills.

Description: The vehicle system engineer-creates a test sequence to be executed in a production or after-
sales test system.

Actors: Vehicle system engineer;

Input: Vehicle system specification.
Output: Machine-readabletest sequence for execution in a test system that can be viewed graphically.
Typical example:

— A new eleCtrohic system is introduced into a vehicle and tests are required in productign and after
sales.

— A _production test engineer inspects graphical test sequence to diagnose production issug¢s.

Comment: Vehicle system specialists have the knowledge about how a system is intended tp work, and

how it is integrated into a vehicle. These specialist engineers may not have conventional pfogramming

skills, and require a GUI-centred way of capturing the test sequences for the test system.

UC_DocSpec3 — Test engineer updates a test sequence

Rationale: Allow a test engineer who may not have programming skills to modify an existing test sequence
because of a requirements change.

Description: The test engineer updates a test sequence for a production or after sales test system.
production/after sales environments may impose requirements (for example legislative, timing, parameter
change) that require modification to a test sequence. These modifications may be carried out by test
engineers who do not have access or skills to change a test system. The test engineer changes the test
sequence using graphical tools.

Actors: Test engineer.
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7.2 Cluster 2: Exchange and reusability

UC_ExchRe1 — Test sequence exchange (engineering, manufacturing, after sales)

14

UC_ExchjeZ — Reusing(test sequences

Input: Existing test sequence, test requirements.

Output: Machine-readable test sequence for execution in a test system.
Typical examples:

— Electronic system updated in a vehicle.

— Production test requirements change.

— After-sales test requirements change.

Rationale: Exchange of test sequences between engineering, manufacturing and after-sales to incrg
productivity and quality; delivery of test sequences by ECU and system suppliers; know=how transfer
feedbafk between engineering, manufacturing and after sales using test sequenges as a standard
documgntation.

Description: Test sequence exchange between engineering, manufacturing-and after sales as we
betwedn different OEM departments and ECU/system suppliers:

— Engineering defines the test requirements of new ECUs in test,sequences.

— Manufacturing and after sales use and adapt the test sequences for their purpose.

— Engineering uses the feedback of the other company, parts to improve the test sequences.
Actord: Test sequence author.

Input: Diagnostic know-how; feedback of users,

Output: Optimized and adapted test sequence; documentation.

Typical examples:

— Dgvelopment of a new ECU( creating a basic test sequence by the engineering department
adppted by manufacturing and after-sales departments.

— EQU supplier develops.and delivers test sequences.

Rationale: Reusingof verified test sequences increases productivity and quality; reusing of test sequer
allows Eentralized’changes; reusing of test sequences encourages team working and shared develop

ase
and
zed

| as

and

ces
ing.

ces

Description:'With reuse of test sequences, large test applications can be built composed of test sequer
of difergm_f task levels. Generic test sequences help to adapt a test sequence to different ECUs, |

variants and different vehicle configurations.

Actors: Test sequence author.

Input: (generic)Test sequence.

Output: Large test application composed of test sequences.
Typical examples:

— Library of ECU-dedicated test sequences to use in function-oriented test sequences.

FCU
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