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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.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an

International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 22900-2 was prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommittee SC 3,
Electrical and electronic equipment.

ISO 22900 consists of the following parts, under the general title Road vehicles — Modular vehicle
communication interface (MVCI):

— Part 1: Hardware design requirements
— Part 2: Diagnostic protocol data unit application programming interféce (D-PDU API)

— Part 3: Diagnostic server application programming interface (D-Server API)

Vi © 1SO 2009 - All rights reserved
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Introduction

ISO 22900 is applicable to vehicle electronic control module diagnostics and programming.

This part of ISO 22900 was established in order to more easily exchange software and hardware of vehicle
communication interfaces (VCls) among diagnostic applications. It defines a generic and protocol independent
software interface towards the modular vehicle communication interface (MVCI) protocol module, such that a
diagnostic application based on this software interface can exchange the MVCI protocol module or add a new
MVCI protocol module with minimal effort. Today, the automotive after market requires flexible usage of
different protocol modules for vehicles of different brands. Many of today's protocol modules are incompatible
with regard to their hardware and software interface, such that, depending on the brand, a different protocol
module is required.

The objective of this part of ISO 22900 is to specify the diagnostic protocol data unit application programming
interface (D-PDU API) as a generic software interface, and to provide a “plug and play” concept for access
onto different MVCI protocol modules from different tool manufacturers. The D-PDU API will address the
generic software interface, the protocol abstraction, its exchangeability as well as the compatibility towards
existing standards such as SAE J2534-1 and RP1210a.

The implementation of the modular VCI concept facilitates co-existence and re-use of MVCI protocol modules,
especially in the after market. /As @'result, [diagnosticor programming/applications can be adapted for different
vehicle communication interfaces and different vehicles with minimal effort, thus helping to reduce overall
costs for the tool manufacturer and’end - user:

Vehicle communication interfaces compliant with 1ISO 22900 support a protocol-independent D-PDU API as
specified in this part of ISO 22900.

© ISO 2009 — All rights reserved vii
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INTERNATIONAL STANDARD ISO 22900-2:2009(E)

Road vehicles — Modular vehicle communication interface
(MVCI) —

Part 2:
Diagnostic protocol data unit application programming
interface (D-PDU API)

1 Scope

This part of 1SO 22900 specifies the diagnostic protocol data unit application programming interface
(D-PDU API) as a modular vehicle communication interface (MVCI) protocol module software interface and
common basis for diagnostic and reprogramming software applications.

This part of ISO 22900 covers the descriptions of the application programming interface (API) functions and
the abstraction of diagnesticyprotocols; as;well,as-the handling-and, description of MVCI protocol module
features. Sample MVCI ‘module' description files-accompany this part of ISO"22900.

Migration from and to the existing standards-SAE J2534-1"and"RP1210a is addressed. This part of ISO 22900
contains a description of how to convert between the APIs. Corresponding wrapper APls accompany this part
of ISO 22900.

The purpose of this part of ISO 22900 is:to‘ensure thatidiagnostic and reprogramming applications from any

vehicle or tool manufacturer can operate on a common software interface, and can easily exchange MVCI
protocol module implementations.

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 9141-2, Road vehicles — Diagnostic systems — Part 2: CARB requirements for interchange of digital
information

ISO 14229-1, Road vehicles — Unified diagnostic services (UDS) — Part 1: Specification and requirements
ISO 14230 (all parts), Road vehicles — Diagnostic systems — Keyword Protocol 2000

ISO 15031-5, Road vehicles — Communication between vehicle and external equipment for emissions-related
diagnostics — Part 5: Emissions-related diagnostic services

ISO 15765 (all parts), Road vehicles — Diagnostics on Controller Area Networks (CAN)
ISO 22901-1, Road vehicles — Open diagnostic data exchange (ODX) — Part 1: Data model specification

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

© 1SO 2009 - All rights reserved 1
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3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

31
application
way of accessing the diagnostic protocol data unit application programming interface (D-PDU API)

NOTE From the perspective of the D-PDU API, it does not make any difference whether an application accesses the
software interface directly, or through an MVCI D-Server. Consequently, in this part of ISO 22900, the term “application”
represents both ways of accessing the D-PDU API.

3.2

ComLogicallLink

logical communication channel towards a single electronic control unit (ECU) or towards multiple electronic
control units

3.3

COMPARAM-SPEC

protocol-specific set of predefined communication parameters (ComParams), the value of which can be
changed in the context of a layer or specific diagnostic service

NOTE This part of the model can also contain OEM-specific ComParams.
34

ComPrimitive

smallest aggregation of a communication service or function

EXAMPLE A request message to be sentto an ECU.

3.5

Ethernet
physical network media type

4 Symbols and abbreviated terms

API Application Programming Interface

ASCII American Standard for Character Information Interchange
CAN Controller Area Network

CDF Cable Description File

CLL ComLogicallLink

ComParam Communication Parameter

COP Communication Primitive
CRC Cyclic Redundancy Check
DLC Data Link Connector

DLL Dynamic Link Library

D-PDU Diagnostic Protocol Data Unit
D-Server Diagnostic Server

ECU Electronic Control Unit

2 © 1SO 2009 - All rights reserved
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HDD Hard Disk Drive
HI Differential Line — High
HW Hardware

IEEE 1394  Firewire serial bus

IFR In-Frame Response

IGN Ignition

IOCTL Input/Output Control

K UART K-Line

KWP Keyword Protocol

L UART L-Line

LOW Differential Line — Low

MDF Module Description File

MVCI Modular Vehicle Communication Interface
ODX Open Diagnostic Data Exchange
OEM Original Equipment Manufacturer
(ON]| Open Systems Interconnection
PC Personal Computer

PCI Protocol Control Information
PGN Parameter Group Number

PROGV Programmable Voltage

PWM Pulse Width Modulation

RDF Root Description File

RX UART uni-directional receive

SCI Serial Communications Interface

SCP Standard Corporate Protocol

X UART uni-directional transmit

USB Universal Serial Bus

usDT Unacknowledged segmented data transfer!)
uuDT Unacknowledged un-segmented data transfer2)

1) 1SO 15765-2 network layer includes protocol control information for segmented data transmission, which results in a
maximum of 7 data bytes for normal addressing and 6 data bytes for extended addressing.

2) Single CAN frames do not include protocol control information, which results in a maximum of 8 data bytes for normal
addressing and 7 data bytes for extended addressing.

© 1SO 2009 - All rights reserved 3
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VCI Vehicle Communication Interface
VPW Variable Pulse Width
XML Extensible Markup Language

5 Specification release version information

5.1 Specification release version location

Specification release version information is contained in each modular VCI release document specification
under the same clause title “Specification release version information”. It is important to check for feature
support between modular VCI release specifications if the most recent API features shall be implemented.
The D-PDU API supports the reading of version information by the API function call PDUGetVersion.

Release version information is also contained in the following files:

— root description file (RDF);

— module description file (MDF);

— cable description file (CDF);

— D-PDU API library file.

5.2 Specification release version

The specification release version of this part of ISO 22900is: 2.2:0.

6 Modular VCI use cases

6.1 OEM merger
In the past, several OEMs in the automotive industry have merged into one company.

All companies try to leverage existing (legacy) components and jointly develop new products, which are
common across different vehicle types and badges.

If OEMs already had modular VCI compliant test equipment, it would be simple to connect MVCI protocol
modules from merged OEMs into one chassis or device. All protocols would be supported by a single MVCI
protocol module configuration without any replacement of MVCI protocol module hardware at the dealer site.
The same applies for engineering and some of this concept might also work for production plants (end of line).

6.2 OEM cross vehicle platform ECU(s)

OEMs specify requirements and design electronic systems to be implemented in multiple vehicle platforms in
order to avoid re-inventing a system for different vehicles. The majority of design, normal operation, and
diagnostic data of an electronic system are re-used if installed in various vehicles. The engineering
development centres are located worldwide. A great amount of re-authoring of diagnostic data is performed to
support different engineering test tools.

Providing diagnostic data in an industry standard format like ODX and XML will avoid re-authoring into various

test tool specific formats at different system engineering locations. The D-PDU API supports this re-use
concept by fully abstracting vehicle protocols into the industry supported ComParam descriptions.

4 © 1SO 2009 - All rights reserved
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6.3 Central source diagnostic data and exchange during ECU development

Single source origin of diagnostic data (as depicted in Figure 1 — Example of central source engineering
diagnostic data process), combined with a verification and feedback mechanism and distribution to the end
users, is highly desirable in order to lower engineering expenses. Engineering, manufacturing, and service
specify which protocol and data shall be implemented in the ECU. This information will be documented in a
structured format like XML. Furthermore, the same structured data files can be used to setup the diagnostic
engineering tools to verify proper communication with the ECU and to perform functional verification and
compliance testing of the ECU. Once all quality goals are met, these structured data files shall be released to
the OEM database. An Open Diagnostic data eXchange (ODX) schema has been developed for the purpose
of supporting these structured formatted files used for ECU diagnosis and validation.

Engineering Tool
5 3 ODX Configuration
Diagnostic
Protocols

System
Development Feedback

ECU
Description
in ODX (XML)

Diagnostic
Data

- ECU
| Diagnostics 1| QDX Configuration

Figure 1 — Example of central’'source’engineering diagnostic data process

6.4 OEM franchised dealer and aftermarket service outlet diagnostic tool support
The service shop uses the modular VCI hardware and software for vehicle diagnosis and enhanced
procedural testing. By using the same engineering, manufacturing, and service functions as those used for

individual ECU testing, the reliability of the data is maintained. A modular VCI protocol module can be used
with any PC (handheld or stationary) and can be utilised as an embedded device.

7 Modular VCI software architecture

7.1 Overview

The modular VCI concept is mainly based on three software components (see Figure 2 — MVCI software
architecture):

— MVCI D-Server software;
— runtime data based on ODX;

— MVCI protocol module software.
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The application accesses the MVCI D-Server through the MVCI D-Server API. The D-Server obtains all
required information about the ECU(s) out of the ODX runtime data. Using the ODX runtime data information,
the D-Server converts the application's request into a byte stream, which is called a diagnostic protocol data
unit (D-PDU). The D-PDU is handed over to the MVCI protocol module through the D-PDU API. The MVCI
protocol module transmits the D-PDU to the vehicle's ECU(s). The other way around, the MVCI protocol
module receives the vehicle's response(s) and reports the response data to the D-Server. Again using the
ODX runtime data, the D-Server interprets the D-PDU and provides the interpreted symbolic information to the
application.

|
|
ECU | Application
Description :

in ODX I ')

Format |
|
|

Y : D-Server API
ODX I MVCI
Format Runt?n?:n " : | Diagnostic Server
Converter Gl | (D-Server)
|
t
|
|
: D-PDU API
I MVCl
: Protocol Module
| Software
|
|
: )
|| ECU Vehicle ECU
NOTE The grey shading of symbols indicates reference to the following International Standards:

— ODX:1S0 22901-1;
— D-Server API: ISO 22900-3;
— D-PDU API: ISO 22900-2;

— MVCI protocol module: ISO 22900-1.

Figure 2 — MVCI software architecture

7.2 Modular VCI D-Server software

The MVCI D-Server is accessible through the MVCI D-Server API. By accessing this API, the application may
browse the available features for each ECU and initiate a request towards an ECU using simple symbolic
expressions. If the request requires input parameters, they can be specified using symbolic expressions as
well. The MVCI D-server takes the symbolic request, including input parameters, and converts them into a
diagnostic request message as defined at the protocol level. The diagnostic request message represents the
diagnostic protocol data unit (D-PDU) as passed to the MVCI protocol module through the D-PDU API. Vice
versa, the D-Server converts diagnostic response messages as retrieved from the MVCI protocol module back
to symbolic information and provides it to the application.

For a detailed description and the complete MVCI D-Server API definition, see ISO 22900-3.
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7.3 Runtime format based on ODX

For every conversion from symbolic requests to diagnostic request messages, and vice versa for responses,
the MVCI D-Server obtains the required information from the runtime database. The database defines the
structure of every diagnostic request and response as supported by an ECU. The database defines byte and
bit positions, width, and type of every input and output parameter.

Even though the MVCI D-Server obtains its information from a runtime database, the runtime database and
format are not specified by the MVCI standard. Instead, the MVCI standard defines an exchange format to
import and export the ECU description across OEMs and tool suppliers. The runtime format is left up to the
system designers.

The exchange format is called open diagnostic data exchange format (ODX format). For a detailed description,
see ISO 22901-1.

7.4 MVCI protocol module software

The MVCI protocol module is accessible through the D-PDU API. The application issues diagnostic requests
through the D-PDU API. The MVCI protocol module takes the request D-PDU and transmits it to the vehicle's
ECU(s) according to the vehicle communication protocol. Header type, checksum information, and D-PDU
segmentation depend on the vehicle communication protocol, and shall be handled transparently by the MVCI
protocol module. Also, the MVCI protocol module observes the timing between message frames and requests
and responses on the physical interfaces. After completion, the MVCI protocol module simply has to deliver
the response back to the application or report an error condition.

7.5 MVCI protocol module configurations

The D-PDU API and MVCI protocol modulesiwork in . many configurations. A MVCI D-Server is not required as
the application interface to the D-PDUAPI.

Figure 3 — MVCI configurations shows twolsuch’ configurations to point out the differences.

A B
Application
Application
J T
D-Server API
MvCi
Diagnostic Server
(D-Server)
L i
D-PDU API D-PDU API
MVCI MVCI
Protocol Module Protocol Module
Software Software

Y \J

Ecu Vehicle —»{ ECU | [Ecu J— venicie Ecu
Key

A application with MVCI D-Server
B application without MVCI D-Server

NOTE From the perspective of the D-PDU API, it does not make a difference whether an application accesses the
software interface directly, or through an MVCI D-Server. Consequently, in this part of ISO 22900, the term “application”
represents both ways of accessing the D-PDU API.

Figure 3 — MVCI configurations

© 1SO 2009 - All rights reserved 7



	[˘^õª¨s�úBÃÿ¼#¡	äíPz�™\¤a–jÊ!AÒ,��a�⁄H‘I´ÿ\nr‡5nN‘Ï|Ç�$êk÷Kî˛[hSäþ¾ºq‹Þ@

