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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.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following
URL: www.iso.org/iso/foreword.html

This document was prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommittee SC 31,
Data communication.

Annex A, B and C of this document are normative and Annex D is for information only.

Alist of all the parts in the ISO 22901 series can be found on the ISO website.
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Introduction

0.1 Overview

This document has been established in order to define a new format called FXD (Fault symptom
eXchange Description) which has been developed for provision of machine-readable descriptions
of mainly fault symptom algorithms which are implemented as diagnostic software in an Electronic
Control Unit (ECU).

The main business case is the data exchange from a function and software supplier to a vehicle
manufacturer in a standardized format (FXD XML-Schema) in order to enable a tool based processing.

The software supplier will provide software related raw data, which have to be extended and refined by
the vehicle manufacturer for different use cases. Based on the FXD content and associated calibration
values, several end user documents can be generated such as the summary table for OBD documentation.

The expected main benefits of the FXD approach are an overall improved efficiency as well as an
independency of system supplier and vehicle manufacturer-specific format handling.

FXD is an extension of ODX in order to support the documentation and fault symptom data exchange
use cases for type approval and repair and maintenance information (RMI).

A normative annex will include the FXD XML-Schema which represents the data model for the digital
exchange of the FXD data.

0.2 Motivation

The complexity of OBD monitoring systems is continuously evolving. Technological progress and
regulatory updates drive the complexity of both engine systems themselves and the related OBD
monitoring systems. For instance, the number of monitors and thereby also Diagnostic Trouble Codes
(DTC) has considerably increased over time as shown here for a 6-cylinder gasoline application from
calendar year 2000 up to 2012.

In addition to the pure number of monitors, also the OBD monitors themselves have become more and
more sophisticated.

Figure 1 shows the evolving complexity of OBD systems.

Number A Scope of monitoring system ~1100
of DTCs /

~600 /

~80 )/

~2000 2010 2012 t

Key
1 6-cyl gasoline engine

Figure 1 — Evolving complexity of OBD systems
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0.3 Project complexity

Today's project complexity (e.g. variants) at the vehicle manufacturers is also an important aspect
for diagnostic documentation. For all OBD-relevant monitoring strategies, the corresponding OBD
documentation is generated. When these monitors are integrated by often different project teams, they
may need to be specifically adapted and calibrated in order to operate properly in the different projects.

To ensure accurate OBD documentation across all projects, considerable efforts for synchronization
and manual adjustment are necessary. Obviously, this specific approach will provide only a limited
reuse potential.

Figure 2 shows the project complexity and accurate OBD documentation.

Monitor strategy A Monitor strategy B Monitor strategy ...

N J
Y

Integration, specific adaption and calibration

d J J J

Project 1 Project 2 Project 3 Project...

4

Generation of consistent OBD documentation across all projects:
— Efforts for synchronization and manual adjustment

Figure 2 — Project complexity and accurate OBD documentation

In addition more complicated business models (multiple job shares across companies) challenge the
OBD documentation process.

In the past, typically one ECU supplier also supplied most of the corresponding software. Nowadays
and even more in future with the Autosar approach, the trend towards software packages from vehicle
manufacturer and 3rd parties will increase.

As a consequence, multiple suppliers provide the information for the generation of OBD documentation
with different format, structure and content. For understanding, it is often necessary to dig into the
details of the complete software documentation itself. This is why the efforts for the integration and
generation of OBD relevant information increases due to manual analysis and adjustment. Obviously
this scenario will allow only a limited reuse.

Figure 3 shows the challenging job share and consistent OBD documentation.
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Figure 3 — Job sharing challenge and consistent OBD documentation

Scheduling constraints for generating OBD documentation during the development phase also represent
a motivating factor for the introduction of the FXD approach. As the OBD development has become
more and more extensive, the documentation is established as early as possible, but on the other hand
late changes will cause iterations. Without efficient management of the corresponding OBD-relevant
information, it is nearly impossible to answer to the challenging engineering targets and tight project
schedules of today.
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Road vehicles — Open diagnostic data exchange (ODX) —

Part 3:
Fault symptom exchange description (FXD)

1 Scope

This document specifies machine-readable descriptions of all fault symptom algorithms which are
implemented as diagnostic software in an electronic control unit (ECU). The main use case is the
standardized data exchange from a function & software supplier to a vehicle manufacturer (VM)
in order to enable a tool-based information processing. Based on the FXD content and associated
calibration values, several end user documents can be generated such as the "summary sheet" needed as
part of the vehicle type approval documentation package or the “repair and maintenance information”
(RMI). The expected main benefits of the FXD approach are an overall efficiency improvement as well
as an independency of supplier- and VM-specific format handling.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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 22901-1, Road vehicles — Open diagnostic data exchange (ODX) — Part 1: Data model specification
SAE J1930-DA, Digital Annex of E/E Systems Diagnostic Terms, Definitions, Abbreviations, and Acronyms
SAE ]J1979-DA, Digital Annex of E/E Diagnostic Test Modes

SAE ]J2012-DA, Digital Annex of E/E Diagnostic Trouble Code Definitions and Failure Type Byte Definitions

3 Terms and definitions
No terms and definitions are listed in this document.
ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.or

4 Abbreviated terms

For the purposes of this document, the abbreviated terms given in SAE J1930-DA, SAE J1979-DA and
SAE J2012-DA and the following apply.

azl ASA P2 description file

AUTOSAR AUTomotive Open System ARchitecture
DCY driving cycle

DTC diagnostic trouble code
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