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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
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Introduction

The ISO 229

00 series is applicable to vehicle electronic control module diagnostics and programming.

This document was established in order to more easily exchange software and hardware of vehicle
communication interfaces (VCIs) among diagnostic applications. It defines a generic and protocol independent
software interface towards the modular vehicle communication interface (MVCI) protocol module, such that a
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;Inthe aftermarket. As a result, diagnostic or programming.applications can be adapted for diffe

pplication based on this software interface can exchange the MVCI protocol module or add,a
ol module with minimal effort. Today, the automotive aftermarket requires flexible usage of diffe
dules for vehicles of different brands. Many of today’s protocol modules are incompatible with re
dware and software interface, such that, depending on the brand, a different protocol‘modu

e of this document is to specify the diagnostic protocol data unit application programming inter

as a generic software interface and to provide a “plug and play” concept forraccess onto diffe
col modules from different tool manufacturers. The D-PDU API will address the generic softy
e protocol abstraction, its exchangeability, as well as the compatibility.towards existing stand
J2534-1 and RP1210a.

entation of the modular VCI concept facilitates co-existence and’ re-use of MVCI protocol mod

unication interfaces and different vehicles with minimal-effort, thus helping to reduce overall g
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this document.

hew
rent
pard
e is

face
rent
vare
hrds

les,
rent
osts

I as

viii

© IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=725e0865c6d0c961e734ed9b4914c608

ISO 22900-

Road vehicles — Modular vehicle communication interface
(MVCI) — Part 2: Diagnostic protocol data unit (D-PDU API)

1

Scope

2:2017(E)

This document 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.

Th

tool| manufacturer can operate on a common software interface and can easily exchange MVCI prot
implementations.

2

Th

ple MVCI module description files accompany this document.

e|purpose of this document is to ensure that diagnostic and reprogramming applications from an

Normative references

e|following documents are referred to in the text in such a way that some or all of their contentf

igns and the

hle features.

y vehicle or
bcol module

constitutes

reqliirements of this document. For dated references, only the edition cited applies. For undated references, the

lat

ISO[L5765-2, Road vehicles — Diagnostic communication over- Controller Area Network (DoCAN)|
Tramsport protocol and network layer services

ISOR2900-1, Road vehicles— Modular vehicle comiunication interface (MVCI) — Part1: Hard
reqyirements

SA

3

For the purposes of this documentjthe following terms and definitions apply.
ISO pnd IEC maintain terminologieal databases for use in standardization at the following addresses:

3.1|Terms and:definitions

ap

3.1.
ication
way] of accessing the diagnostic protocol data unit application programming interface (D-PDU API)

eft edition of the referenced document (including any amendmengs))applies.

E|J2411, Single wire CAN network for vehicle‘applications

Terms, definitions and abbreviated terms

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

ISO Online browsing platform: available at http://www.iso.org/obp

— Part 2:

ware design

Note 1 to entry: From the perspective of the D-PDU AP], it does not make any difference whether an application accesses the
software interface directly or through an MVCI D-Server. Consequently, in this document, the term “application” represents
both ways of accessing the D-PDU APL

3.1.2

Co

mLogicalLink

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

3.1.3
COMPARAM-SPEC
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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 1 to entry: This part of the model can also contain OEM-specific ComParams.

3.14
ComPrimitive
smallest aggregation of a communication service or function

EXAMPLE A request message to be sent to an ECU.

3.1.5
Ethernet
physical netfwork media type

3.1.6
local netwqgrk
part of the network connected directly to the tester, also called “primary network” in some subclauses

3.1.7
remote network
part of the network located behind a gateway connected to the tester

Note 1 to entfy: Also called “secondary network” in some subclauses.

3.1.8
diagnostic fommunication over Internet Protocol modular vehicle communication interface module
DoIP MVCI module

MVCI module able to handle connections to one or multiple DolP entities

3.1.9
diagnostic fommunication over Internet Protocol gateway
DolP gateway

gateway connected to the tester via DolP protocol

3.1.10
diagnostic communication over Internet Protocol node
DolP node
ECU connected to the tester directly via DolP protocol

Note 1 to entfy: ECU has no gateway capabilities.

3.1.11
diagnostic communicatioh over Internet Protocol entity
DolIP entity
general term for either.a DolP gateway or a DolP node

3.2 Abbreviated terms

API application programming interface

ASCII American Standard for Character Information Interchange
CAN controller area network

CAN IDs controller area network identifiers

CDF cable description file

CLL ComLogicalLink

2 © IS0 2017 - All rights reserved
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ComLogicalLinks = communication logical links

ComParam communication parameter
ComParamSpec communication parameter specification
ComPrimitive communication primitive

CRC cyclic redundancy check

DLC data link connector

DLL dynamic link library

DolH diagnostic communication over Internet Protocol
D-PIU diagnostic protocol data unit

D-Sdrver diagnostic server

ECU electronic control unit

HDD hard disk drive

HI differential line — high

HW Hardware

IEEH 1394 firewire serial bus

[FR in-frame response

IGN Ignition

I0CTL input/output control

IP Internet Protocel

[Pv4 Internet BProtecol version 4

[Pv6 Internet’Protocol version 6

K UART K-Line

KWIH keyword protocol

L UART L-Line

LL Togical CinkK

LOW differential line — low

MDF module description file

MOST media oriented systems transport
MVCI modular vehicle communication interface
ODX open diagnostic data exchange
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OEM original equipment manufacturer

0SI 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

TCP transmission control protocol

TX UART uni-directional transmit

UDS unified diagnostic services
UDSonCAN unified diagnostic services on CAN
UDSonlIP unified diagnostic services on [P

USB universal serial bus

USDT unacknowledged segmented data transfer
UuDT unacknowledged un-segmented data transfer
VCI vehicle communigation interface
VPW variable pulse-width

XML extensible markup language

4 Specification release version information
4.1 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);
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from merged OEMs into one chassis or device. All protocols would be supported by a-sitigle MVCI prot
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diagnostic data of an electronic system are re-used if installed in'various vehicles. The engineering d
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5.3

Sing
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shall be released £o.the OEM database. An Open Diagnostic data eXchange (ODX) schema has been d

the

ISO 22900-

cable description file (CDF);
D-PDU API library file.
Specification release version

specification release version of this document is 2.2.1.

Modular VCI use cases

OEM merger

ompanies try to leverage existing (legacy) components and jointly develop new products, which
ss different vehicle types and badges.

EMs already had modular VCI compliant test equipment, it would be simple to connéet-MVCI proto

iguration without any replacement of MVCI protocol module hardware at the déaler site. The sam
neering and some of this concept might also work for production plants (end of line).

OEM cross vehicle platform ECU(s)

[s specify requirements and design electronic systems to be implemented in multiple vehicle
br to avoid re-inventing a system for different vehicles. The majority of design, normal op

res are located worldwide. A great amount of re-authoring of diagnostic data is performed
rent engineering test tools.

riding diagnostic data in an industry standard férmat like ODX and XML will avoid re-authoring
tool specific formats at different system engineering locations. The D-PDU API supports this re-us
abstracting vehicle protocols into the industry supported ComParam descriptions.

Central source diagnostic data-and exchange during ECU development

hanism and distribution té_the end users, is highly desirable in order to lower engineerin
neering, manufacturing and service specify which protocol and data shall be implemented in th
rmation will be documented in a structured format like XML. Furthermore, the same structured d
sed to setup the diagnostic engineering tools to verify proper communication with the ECU and
tional verification and compliance testing of the ECU. Once all quality goals are met, these structui

burpose of supporting these structured formatted files used for ECU diagnosis and validation.

2:2017(E)

ire common

col modules
pbcol module
e applies for

blatforms in
eration and
evelopment
to support

into various
e concept by

le source origin of diagnostie._data (as depicted in Figure 1), combined with a verification and feedback

g expenses.
e ECU. This
ata files can
to perform
ed data files
bveloped for
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Engineering Tool
ODX Configuration

Diagnostic
Protocols

System
Development Feedback

ECU 1
Description _| OEM
in ODX (XML) | Diagnostic

%J | Database J

Diagnostic
Data

ECU

Diagnostics

ECU
ODX Configuration

Figure 1 — Example of central source engineering diagnostic data process

5.4 OEM franchised dealer and aftermarket service outlet diagnostic tool support

The service
testing. By
testing, the

1sing the same engineering, manufacturingand service functions as those used for individual
reliability of the data is maintained.cA  modular VCI protocol module can be used with any

(handheld of stationary) and can be utilized as @n embedded device.

6 Modular VCI software architecture

6.1 Overview

The modulaf VCI concept is mainly based on three software components (see Figure 2):

— MVCI D-Server software;

— runtim

— MVCIp

b data based on ODX;

shop uses the modular VCI hardware and software for vehicle diagnosis and enhanced procedural

ECU
PC

rotocol module software.

The application accesses the MVCI D-Server through the MVCI D-Server APIL. 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.
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ECU Application
Description
in ODX
Format
D-Server API
oDX ODX MVCI
Format . ———»| Diagnostic Server
Runtime Data
Converter (D-Server)

\
v

D-PDU API

MVCI
Protocol Madule
Software

i

ECU }«— Vehicle 9 ECU

Figure 2 — MVCI software architecture

The|grey shading of symbols indicates reference to the following International Standards:
— |ODX: IS0 22901-1;

— |D-Server API: ISO 22900-3;

— |D-PDU API: ISO 22900-2;

— |MVCI protocol module: ISO 22900-1.

6.2 [Modular VCI D-Server software

The| MVCI D-Server .is~accessible through the MVCI D-Server API. By accessing this API, the application may
broyse 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 expressjons as well.
The|MVCI D:Sepver takes the symbolic request, including input parameters, and converts them into p diagnostic
req]est message as defined at the protocol level. The diagnostic request message represents the diagnostic

profocel data unit (D-PDU) as passed to the MVCI protocol module through the D-PDU API. Vice vlersa, the D-
Seryer econverts 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.

6.3 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.

© IS0 2017 - All rights reserved 7
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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.

6.4 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 mddule. Also, the MVCI protocol module observes the timing between message frames and requests|and
responses dn the physical interfaces. After completion, the MVCI protocol module simply has to deliver| the
response back to the application or report an error condition.

6.5 MVCI protocol module configurations

The D-PDU API and MVCI protocol modules work in many configurations. A MVCI D-Server is/not required ag the
application Interface to the D-PDU APL

Figure 3 shqws two such configurations to point out the differences.

A

Application

Application

A

D-Server API
MVCI
Diagnostic Server
(D-Server)
Y
D<PDU API D-PDU API
MVCI MVCI
Protocol Module Protocol Module
Software Software

f

v

ECU |[«— vehicle —®{ ECU

f

v

ECU |«— Vehicle —®»{ ECU

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

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

Figure 3 — MVCI configurations
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7.1

ISO 22900-

D-PDU API use cases

Overview

2:2017(E)

The MVCI protocol module is the key component to exchange implementations of diagnostic protocols among
OEMs and tool suppliers without re-engineering already implemented software. By relying on the D-PDU API, the
application may easily access other or additional MVCI protocol module implementations. In a similar way to
existing standards such as SAE J2534-1 and RP1210a, applications compliant to the MVCI standard are basically
independent of the underlying device as long as the required physical interface is supported and no tool supplier
specific feature is required.

Eve
exis
PDU
invq
of fi

diagnostics.

The
accq

NOT
repr
can

7.2

The
imp
accq

not

This

h though the D-PDU API extends the capabilities beyond the definitions of SAE J2534-1 andR
fing standards and their related devices and applications do not become obsolete by intrody
API. Instead, the transition and co-existence of all standards are facilitated to savé |devel
stment costs. The definition of the D-PDU API is closely related to SAE ]J2534-1 and RP1210a to all
inctionality in both directions. However, it extends their definitions to cover the.full width

fulfilment of the following use cases is crucial for the inter-exchange of protocol module impl
rding to MVCI, SAE J2534-1 and RP1210a.

E In the use case figures (see Figures 4 to 6), the grey boxes suggest a specific software component arch
psentation is not intended to be construed as the only possible architeetiiral solution. Depending on the si
e more software components or fewer software components.

Use case 1: Single MVCI protocol module

single MVCI protocol module configuration (see Figtite 4) is the simplest configuration where th
ementation and the MVCI protocol module hardware are obtained from the same vendor. The apy
ss the single MVCI protocol module through a\single D-PDU API. Parallel access onto multiple D

required. Resource handling is completely covered inside the D-PDU API implementation.

use case applies to basically all stand:=alone MVCI protocol module device configurations.

P1210a, the
cing the D-
pment and
DW mapping
f enhanced

bmentations
itecture. This

uation, there

e D-PDU API
lication will
PDU APIs is
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CLIENT

Application

DLL or Shared Library

D-PDU-API
Vendor A

i

7.3 Use ca

There are
implemental
implementa|
through a s
may access
provides thg

VCI Module Vendor A

Protocols

Device
Drivers

ECU <@—— Vehicle ——p» ECU

Figure 4 — MVCI configuration with single MVCI protocol module

5e 2: Multiple MVCI protocol modules supported by same D-PDU API implementatio

different configusations with multiple MVCI protocol modules. In this use case, a D-PDUAPI
tion may suppert more than one MVCI protocol module at a time, where both modules and D-PDU| API
tions are from a single vendor (see Figure 5). The application will access the MVCI protocol modules
ngle D-PDV API. Parallel access onto multiple D-PDU APIs is not required. However, the application
hnd operate the MVCI protocol modules at the same time in parallel if the D-PDU API implementdtion
capabilities. Resource handling is completely covered inside the D-PDU API implementation.

This use case applies to MVCI protocol module device configurations where the vendor integrates support for
multiple MVCI protocol modules into one software package.

10
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CLIENT
Application
DLL or Shared Library
D-PDU-API
Vendor A
VCI Module 1 Vendor A VCI Module 2 Vendor A
Protocols Protocols
Device Device
Drivers Drivers
ECU |- Vehicle L ECU
Figure 5 — Multiple MVCI protocol modules supported by same D-PDU API implementation
7.4|Use case 3: Multiple MVCI protocol modules supported by different D-PDU API
implementations
In nost cases, when combining MVCI protocol modules of different suppliers, the MVCI protocol modules are not
accgssed through the same D-PDU API implementation (see Figure 6). Neither of the implementations knows
about the.other suppliers’ MVCI protocol modules. It cannot communicate with them, since the D-PPU API does
not define'an explicit interface hardware type, nor the communication protocol on the interface. Thefefore, MVCI
profocol modules of different suppliers will be addressed through separate D-PDU API implementhtions. Each

D-PDU API implementation may support more than one MVCI protocol module at a time and more than one D-
PDU API implementation may co-exist on the same runtime environment at the same time.

The application may access multiple D-PDU APIs (and their MVCI protocol modules) in parallel, if it needs to use
resources of more than one D-PDUAPIL. As a result, each D-PDU API implementation shall be able to run
concurrently with other D-PDU API implementations. As in use case 2, resource handling is completely covered
inside the D-PDU API implementation with respect to one implementation. As use case 3 assumes multiple D-
PDU API implementations not knowing each other, the application is required to handle the resources across D-
PDU API implementations.

This use case applies to MVCI protocol module device configurations where a tool supplier integrates support for
multiple MVCI protocol modules of different vendors into one software package.

© IS0 2017 - All rights reserved 11
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CLIENT
Application
DLL or Shared Library DLL or Shared
Library
D-PDU-API D-PDU-API
Vendor A Vendor B
VCI Module 1 Vendor A VCI Module 2 Vendor A VCI Module 3 Vendor B
Protocols Protocols Protocols
Device Device Device
Drivers Drivers Drivers
ECUs - Vehicle P ECUs
Figure 6 — Multiple MVCI protocol modules supported by different D-PDU API implementations
8 Diagnostic protocol data unit (D-PDU) API
8.1 Software requirements
8.1.1 Genpral requirements
The MVCI dgvices shall be accessed through dynamically linkable software modules, i.e. dynamic link librarie$ for

Windows systems (DLLs) and/or library modules for Linux systems. The linkable software module will be
referred to as the D-PDU API implementation. It queries the available MVCI protocol modules, takes care of device
identification (e.g. reading firmware version, etc.) and low-level communication with all MVCI protocol modules
supported by the respective library. However, the device query and identification does not contain any
functionality of the system level driver, as it is required for USB, Ethernet and wireless communication. The
system low-level driver is responsible for the detection and enumeration of the device interface. The system level
driver is considered a part of the delivery from the MVCI protocol module supplier, but its interface is proprietary
and not part of this document.

Multiple MVCI protocol modules may be separately accessible by the application using the same D-PDU API
implementation. This could typically apply to MVCI protocol module variants from a single supplier. However,
MVCI protocol modules may also be accessible through separate D-PDU API implementations. Such cases would
typically occur when combining multiple MVCI protocol modules from different suppliers.

12 © IS0 2017 - All rights reserved
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In order to declare the capabilities of a D-PDU API implementation, a MVCI protocol module vendor shall provide
a module description file (MDF) in XML. The MDF shall contain all information about supported MVCI protocol
module types, bus types, protocols and communication links, as well as all related information regarding
parameters and I/O controls. The application may parse the file for resources and use them dynamically. It may
also make use of static information. In the latter case, the application developer could create a C header file
containing and statically matching all necessary resource IDs. For a detailed description and structure of the files,
see F.2.

All API functions return a SNUM32 value representing the function result.
The D-PDU API implementation shall not be restricted to a dedicated operating system or programming language

and shall be portable. However, for unique and clear definition, C was chosen as the programming language to
describe the APL

In general, the D-PDU API implementation shall be made available as a dynamically linkable software module
indgpendent of the target operating system. The approach of a separate software module.guarpntees easy
exchhange. However, in some cases, it may be useful or more appropriate to link the software’modulle statically.
Thope cases are considered as proprietary solutions and shall not be the main target of this\document.

The| D-PDU API implementation shall support, at a minimum, single clients and |Jasynchronous, multi-thread

ope
prot
evel

The
adv

8.1.
The

past
easi

Fation. Multi-client support is not a requirement, but may be offered as an additional feature
ocol module vendor. A multi-client implementation shall support multiple‘sessions and links in
y communication link, the implementation shall take care of queuing commmunication requests.

D-PDU API implementation shall cover full duplex and event-diiven communication, enabling
hinced vehicle communication principles (e.g. response on event,petiodic transmission, etc).

P Vehicle protocol requirements
D-PDU API functions shall be protocol independent.’*Since protocol standards have frequently ch

and new protocols will be released in the future,‘the D-PDU API needs to be flexible and gener
ly cover additional protocols not taken into account at time of definition. In order to provide the

by an MVCI
parallel. For

coverage of

hinged in the

c enough to
application

the
Con
mod

capability to use any protocol and any of-~its tool supplier specific implementations, all profocol-related
Params have to be documented in a standardized and generic manner. The documentation is|stored in a
ule description file (MDF) in XML and shall be provided by the MVCI protocol module supplier.

In general, there is no minimum set of protocols with respect to the D-PDU API. However, in order to|
required SAE ]J2534-1 and RP1210a compatibility, and to avoid interference of D-PDU API implem|
diff¢grent suppliers, minimal pretocol naming conventions are necessary.

provide the
entations of

8.1.8 Timing requirements for protocol handler messages
There can be unexpected results if two requests are made to the same ECU “simultaneously”. Mo$t ECUs will
igndre the second/reéquest, but some ECUs will ignore both requests. As a result, the protocol hapdler has to
properly serialize Tequests across multiple CLLs, while still allowing valid parallel communication.

It should\also be emphasized that for the cases where CLLs are sharing a physical serial bug, all timing

requirements (CP_P3Min, CP_P3Phys and CP_P3Func) shall be satisfied before subsequent transr1ﬂssions can
OCCULE (cna 1 7)

Message serialization is also required for some complex single CLL scenarios. Consider the case where Tester
Present messages, functionally addressed ComPrimitives and physically addressed ComPrimitives are all
occurring on one bus. Message serialization may be required to assure that the protocol handler adheres to proper
inter-transmit timing and receive timing. All standard protocols have their timing individually defined using
ComParams. This allows for minor changes in the timing behaviour of a protocol in order to satisfy the unique
attributes of an installed vehicle ECU.

For certain messages, the ability to be able to send the request immediately is desirable. One such message would
be a Tester Present where it is undesirable that they are prevented from being sent by a previous request taking
too long. This can happen when a request is extended by a 0x78 pending response. It is possible to send these
messages so long as sending them does not cause undesirable effects. Table 1 shows the possible scenarios where
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requests can be sent immediately following a previous request and when the previous request shall be allowed to
complete or timing applied.

Timing between message requests on the serial bus is the responsibility of the MVCI Protocol Handlers. The MVCI
protocol module shall ensure that the inter-message timing is correctly managed (see Table 1).

Table 1 — Functional and physical address handling

Previous Current request Handling in the tester
request type type
Physical with physical with or Wait until the completion of the previous physical request (positive response or
response without response negative response other than 0x78) before transmitting a new physical request.

There is no timing applied to this rule, the tester can transmit the physically

addressed request immediately after the previous physically addressed service|has
been finished (final response received).
functional with Wait until the completion of the previous physical request (positive ‘respons¢ or
response negative response other than 0x78) before transmitting the functional request that
requires a response. There is no timing applied to this rule, the téster can trangmit

the functionally addressed request immediately after the~previous physid
addressed service has been finished (final response received).

ally

functional without
response

The tester is allowed to transmit the functional requést that does not requi
response immediately (e.g. any physical request follewed by a functional Te
Present).

NOTE For physical cyclic responses, the tester ‘waits for the first response be
sending a functional Tester Present).

e a
ster

fore

Physical without
response

physical with or
without response

Wait CP_P3Phys after the completion of the previous physical request witl
response before transmitting a new physical request.

out

functional with
response

Wait CP_P3Phys after the compléetion of the previous physical request wit
response before transmitting aqiew functional request.

out

functional without
response

The tester is allowed to transmit the functional request that does not requi
response immediately.(€:g. any physical request followed by a functional Té|
Present).

e a
Sster

without response.

Functional with [ physical with or Wait until the completion of the previous functional request that requires a respqnse
response without response (positive respomnse or negative response other than 0x78) before transmitting|the
physical request. There is no timing applied to this rule, the tester can transmit] the
physically addressed request immediately after the previous functionally addregsed
seryice.has been finished (final response received).
functional with or Wait until the completion of the previous functional request that requires a respgnse
without response (positive response or negative response other than 0x78) before transmitting|the
next functional request that does not require a response. There is no timing applied
to this rule, the tester can transmit the functionally addressed request immedigtely
after the previous functionally addressed service has been finished (final respqnse
received).
Functional physical with or The tester is allowed to transmit the physical request immediately (e.g. functipnal
without without response Tester Present followed by any physical request).
response functional with or Wait CP_P3Func after the transmission of the functional request that does|not

require a response hefore transmitting the functional request that does or does
} ! & }

not

require a response.

8.1.4 Serialization requirements for protocol handler messages

Many vehicle serial bus protocols require serialization of messages sent on the bus, e.g. sending functional and
physical messages on a shared physical serial bus can be accomplished if the physically addressed ECU is not in
the functional group (i.e. a group of ECUs which can be addressed with the same functional address). For this case,
the CLLs share the ECU being addressed and the messages/frames need to be serialized. See Figure 7.
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API Commands from Client Application Event Items to Client Application
+ -

PDU API Command Handler

A F——

(Resource 1) (Resource 2)

| | | | |
| | | | | |
| | | | | |
! Low-Level | ! Low-Level | ! Low-Level |
I APPLICATION | I APPLICATION | I APPLICATION ] |
| LAYER | | LAYER | | LAYER |
| | | | | |
L] o~ I~ o
I Z | I Z | I Z|
| - | - | -
| TRANSPORT = | | TRANSPORT = | | TRANSPORT = |
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| 3 | | 3 | | 3 |
= = =
| E | | g | | §|
| S | 3l | S|
| PHYSICAL/ | | PHYSICAL/ | | PHYSICAL/ |
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PHYSICAL BUS MANAGEMENT
(Manage all logical links on a single shared physical vehicle bus.
Ensure Functional and Physical Addressing/Timing Bus Policy)

( Physical Resource 1 ) ( Physical Resource 2 )

Physical Cable Connection to
Data Link Connector Pin(s)

Physical Vehicle Bus

Figure 7 — CLLs sharing physical bus with message serialization example
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8.1.5 Compatibility requirements
8.1.6 Timestamp requirements
8.1.6.1 General

This subclause describes the requirements of the timestamp mechanism that shall be used for the D-PDU API.

The unit of all timestamps is the microsecond and is defined in a 32-bit value. The granularity of the timestamp is

limited by the capability of the device. The time base is reset to zero within the PDU_IOCTL_RESET function

and

after boot-up. All of the logical links, events and errors of one device derive their timestamps from the same time

base.

The D-PDU API does not have any mechanism to detect a timestamp overflow. The application shall take care
overflow.

8.1.6.2 imestamp for transmitted messages

For all UAR[T-based protocols, the timestamp will be taken at the end (last bit) of the message) In the case
controller-bpsed protocol, the timestamp will be taken when the controller indicates the sudcessful transmis
of the messdge or the last frame of a message.

8.1.6.3 imestamp for received messages

For all UAR[T-based protocols, the timestamp will be taken at the end (last.bif) of the message. In the case
controller-bpsed protocol, the timestamp will be taken when the controllertindicates the successful receptig
the messag¢ or the last frame of a message. Indication of the start of aumessage or first frame is handled 3
event and is|described below.

8.1.6.4 imestamp for events, errors and indications

For events gnd errors, the timestamp will be taken when theéVvent or error is detected.
8.1.6.5 Timestamp for start of message indication

The indicatipn of the start of message (see Tablé D.5) will be handled as outlined below.

— For UART-based protocols, the timestanip will be taken at the first bit of the received message. In this
the timpstamp shall be calculated (see’example below).

EXAMPIE To calculate the timestamp for the first bit of a 9 600 baud line running 8N1, the equation would be:

. g, ; . 1 seconds
First bif time stamp ="first byte time stamp — | | ——

9600 bits

x 10 bits

— For controller-based protocols, the timestamp will be taken when the controller indicates the reception o

=

an

of a
kion

of a
n of
5 an

ase,

Fthe

first frqmeof the message.

8.2 API function overview and communication principles
8.2.1 Terms used within the D-PDU API

8.2.1.1 Resource

A resource defines a communication channel towards a single ECU or towards multiple ECUs. It covers diagnostic
protocols, and MVCI protocol module hardware (transceivers, UART, multiplexer, etc.), including the Diagnostic

Link Connector (DLC) of the MVCI protocol module.
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8.2.1.2 ComlLogicalLink

A ComLogicalLink (CLL) defines a logical communication channel towards a single ECU or towards multiple ECUs.
The configuration of the CLL is based on the selected bustype, pins and protocol. A CLL can be created on an
existing and available resource. The protocol for the CLL is configured using ComParams. The D-PDU API is not
restricted in the number of CLLs opened on a single resource, unless there are limitations for the protocol. The
client application shall be aware of conflicts on resources.

8.2.1.3 ComPrimitive

A ComPrimitive (CoP) is a basic communication element holding data and controlling the exchange of data
between the D-PDU API implementation and the ECU.

8.2.1.4  ComParam
A (JomParam is a protocol communication parameter used to define the functionality)of [the vehicle
communication protocol selected for a ComLogicalLink. Each protocol has a set of applicable,ComParams that are
set fo a default value upon creation of a ComLogicalLink. A set of ComParams is used‘to individually define
communication to a single ECU or a functional group of ECUs.
8.2.2 Function overview

Table 2 lists all D-PDU API functions and classifies them in functional groups.

Table 2 — D-PDU API functions ovérview

Function Description

General functions

PDUConstruct Constructor with optionalymanufacturer-specific arguments. Required to call for each D-
PDU API implementation\prior to any other D-PDU API function call.

PDUDestruct Destructor required as’last D-PDU API function call to free all resources.
PDUModuleConnect Connect to a specific MVCI protocol module.

PDUModuleDisconnect Disconnectfrom a specific MVCI protocol module.

PDURegisterEventCallback Register.or unregister a callback function for event notification.

PDUIoCtl Invokes 1/0 control functions of an MVCI protocol module or ComLogicalLink.

Information functions

PDUGetVersion Obtains version information for a specified MVCI protocol module and it D-PDU API
implementation.
PDUGetStatus Obtains runtime information (e.g. status, life sign, etc.) from an MVCI protpcol module,

ComLogicalLink or ComPrimitive.

PDUGetLastError Obtains the code for the last error that occurred in an MVCI protoco] module or
ComLogicalLink.

PD]IGetTimestamp Obtains the Timestamp information for a specific MVCI protocol module.

PDL}'GCtG]UJC\,t{d Obtatrs—amrib—for—= sivcu short-rmanme—for—= PDUCLJ’C\.‘CT}/}JC. Fhts—ts—traddition to the

possibility of parsing the MDF file.

Resource management

PDUGetResourcelds Obtains all resource IDs that match the requested resource information.

PDUGetResourceStatus Obtains the status of the requested resource ID.

PDUGetConflictingResources Obtains a list of resource IDs that are in conflict with the given resource ID (e.g. two
resources sharing the same physical controller).

PDUGetModulelds Obtains the IDs of all MVCI protocol modules currently connected to the D-PDU APL.

PDULockResource Obtains a lock on the requested resource ID.

PDUUnLockResource Releases the lock on the requested resource ID.
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Table 2 — (continued)

PDUGetUniqueRespldTable

Function Description
ComLogicalLink handling
PDUCreateComLogicalLink Create a ComLogicalLink for a given D-PDUResource.
PDUDestroyComLogicalLink Destroy a ComLogicalLink.
PDUConnect Physically connects the previously created ComLogicalLink to the communication line.
PDUDisconnect Physically disconnects the previously connected ComLogicalLink from the communication
line.
Link and ComParam handling
PDUGetCompParam Obtains current value of specified ComParam.
PDUSetComParam Sets specified ComParam to given value. Overwrites previous values.

Obtains a table of Unique Response Identifiers. Each Unique Response, Identifie
associated with a set of ComParams used to uniquely define an ECU respense!

PDUSetUnigpeRespldTable Set a table of Unique Response Identifiers. Each Unique Responge ldentifier valug is
assigned by the application.
Message handling
PDUStartComPrimitive Start the operation of given ComPrimitive (e.g. sending/teceiving data).
PDUCancelCpmPrimitive Cancel current execution of given ComPrimitive(e.g" cancel a running periodic send
operation or an operation which has not yet been(executed).
PDUGetEvertitem Retrieve item data (e.g. received data) for given-event source (i.e. MVCI protocol module,
ComLogicalLink and ComPrimitive).
PDUDestroy|tem Destroy given item.
8.2.3 Gengpral usage
The sequenges of function calls differ between the D-PDU API and existing APIs like for SAE ]J2534-1 and RP12[10a.
Therefore, the following subclauses show a minitnal sequence of calls in order to facilitate understanding. Also,
the terms “a@synchronous” and “synchronous” communication are defined in the subsequent subclauses.
In order tq initialize the D-PDU APL fimplementation and to prepare communication for one channel,|the

application

Table 3 lists|

heeds to go through the following minimal sequence of API function calls.

the D-PDU API functions in sequential order to facilitate better understanding.

18
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Table 3 — General usage of D-PDU API function calls

Action # Function call from application D-PDU API
Initial connection to D-PDU API library
1 PDUConstruct Initialize D-PDU API library. This does not necessarily connect to an
MVCI protocol module. This begins the process of figuring out what
MVCI protocol modules are available. Information about the available
modules is retrieved via the PDUGetModulelds function.
PDUGetModulelds Retrieve the list of available MVCI protocol modules and their handles

PDURegisterEventCallback

and modules types.

(optional)
Register global system callback.

Initial connection to an MVCI protocol module
2 PDUModuleConnect Connect the D-PDU API library to one or more MVCI protodol modules.
PDURegisterEventCallback (optional)
Register module callback.
Setting up a ComLogicalLink
3 PDUCreateComLogicalLink Create a ComLogicalLink (based gh protocol, pins and Bustype).
PDURegisterEventCallback (optional)
Register ComLogicalLink callback.
PDUGetUniqueRespldTable Retrieve the applicable,set of ComParams for unique ideptification of
ECUs determined hyjthé specific protocol for the ComLogidalLink.
PDUGetComParam Get ComParam, item structures initialized with the defaulfComParams
for the selected-protocol.
PDUSetComParam Set the ComParams for the ComLogicalLink.
PDUSetUniqueRespldTable Configure the Unique Response Identifier Table for all gossible ECU
Responses to be received on the ComLogicalLink.
PDUConnect Connect the ComLogicalLink to the communication line.
Starting vehicle communications on a ComLogicalLink
4 PDUStartComPrimitive A PDU_COPT_STARTCOMM ComPrimitive is required |for certain
(PDU_COPT_STARTCOMM or protocols as the first ComPrimitive (e.g. 1SO0|14230). A
PDU_COPT_SENDRECV) PDU_COPT_STARTCOMM ComPrimitive is also used to|control the
ability to start sending tester present mesgages (see
CP_TesterPresentHandling). Once tester present handling is enabled,
the message is sent immediately, prior to the initial tefter present
cyclic time (CP_TesterPresentTime).
For all other vehicle bus communications, a PDU_COPT_SENDRECV
ComPrimitive is used to begin vehicle communications.
Using a ComLogicalLink for vehicle communications
5 PDUStartComPrimitive Set up and start ComPrimitives for vehicle bus activity:
(PDU_COPT_SENDRECV) Send only, Send Receive, or Receive only.
PDUSetComParam Change ComParams (temporary changes per ComPrimitive or
permanent changes per PDU_COPT_UPDATEPARAM type of
ComPrimitive).
PDUGetEventltem Retrieve event items.
PDUDestroyltem Destroy event item memory from D-PDU API memory.
Stopping vehicle communications on a ComLogicalLink
6 PDUStartComPrimitive A PDU_COPT_STOPCOMM ComPrimitive will stop all communication

(PDU_COPT_STOPCOMM)

on a ComLogicalLink.

© IS0 2017 - All rights reserved
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Table 3 — (continued)

Action # Function call from application D-PDU API
Connecting to a newly available MVCI protocol module
7 Receive callback indicating new MVCI Receive a system event callback with an information type PDU_IT_INFO
protocol module detected by D-PDU API. | indicating the list of modules has changed:
PDU_INFO_MODULE_LIST_CHG

PDUGetModulelds Retrieve the new list of available MVCI protocol modules and their
handles and modules types. Any previously detected MVCI protocol
modules will return the same hMod handles.
NOTE If detection of an MVCI protocol module was lost and then
detection is re-established, the module handle (hMod) will not be the
SAME a3 e Previous mandie. TS ensures Umat any event rems stqred
in the initial connection will still be available for reading priok fo a
PDUModuleDisconnect.

FDUModuleConnect Connect to the new MVCI protocol module.

FDURegisterEventCallback (optional)
Register module callback.

Loss of communication to an MVCI protocol module and reconnection
8 Receive callback indicating Receive a module event callback indicating communication is lost t¢ an

dommunications to an MVCI protocol MVCI protocol module. (See PDU_ERR_EVT_LOST_COMM_TO_VCI). [The

module has been lost. hMod information is part of the callback. The client application shquld
call PDUModuleDisconnect after’all items have been retrieved from|the
module event queue.
NOTE1 All ComPrimitives *active for all ComLogicalLinks on [the
Module will generate & RDU_COPST_CANCELLED status event item| All
ComLogicalLinks oncthe Module will generate a PDU_CLLST_OFFLINE
status event item,
NOTE 2  If thesMVCI protocol module still maintains power after itfhas
lost communication with a client session, it disconnects from| all
vehicle buses associated with that client session and self cleans up all
resources associated with the client session.
NOTE3 The module handle (hMod) is preserved unti] a
PDUModuleDisconnect is called.

PDUModuleDisconnect Once PDUModuleDisconnect is called, the hMod handle is no lorjger
valid, all event items in the queues are freed and any related moqule
memory reserved by the D-PDU API library is unreserved.

ait for a Callback indicating status Receive a system event callback with an information type PDU_IT_INFO

d¢hange of MVCI protocolLmodule. indicating the list of modules has changed:
PDU_INFO_MODULE_LIST_CHG.

FDUGetModulelds Retrieve the new list of available MVCI protocol modules and their
handles and modules types. Observe that the hMod from the MVCI
Protocol module that had a communication loss is no longer listeql as
an available hMod.

NOTE 4 See Step 7 (above) for steps to reconnect to a module aftpr a
loss of communications event.
Disconnect from a MVCI protocol module
9 PDUDisconnect Disconnect the ComLogicalLink from the communication line.

PDUDestroyComLogicalLink Destroy the ComLogicalLink.

PDURegisterEventCallback(NULL) (optional)

Unregister the module event callback. From now on no events will be
signalled to the application for the module.

PDUModuleDisconnect Disconnect a specific MVCI protocol module from the D-PDU API
library and free all reserved memory resources.
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Action # Function call from application D-PDU API
Disconnection from the D-PDU API library
10 PDUDestruct De-initialize the D-PDU API and destroy/free any internal resources.

8.2.4 Asynchronous and synchronous communication

8.2.4.1

General

The asynchronous communication operation of the D-PDU API implies that calls to the API are immediately

returned even though the requested activity might still be running or is still waiting for execution ifside the D-

PDU

requirements (e.g. non-cyclic, cyclic, event driven communication, etc.), as well as statuscchange

detd

The

reqyested information to the application (e.g. PDUGetComParam).

API implementation. The D-PDU API uses asynchronous calls to support all types of vehicle“eo
ction events.

synchronous communication operation of the D-PDU API implies that calls to the,API are returt

munication
s and error

ed with the

The| D-PDU API functions allow the application to use both event callback (asynchronous) [and polled
(syrlchronous) communication principles to exchange data with the D-PDUAPI.

8.2.4.2 Event callback (asynchronous mode)

In this case, the communication between application and the.D-PDU API implementation is completely event

driv
PDU
alre
invd
app
fung
D-P

8.2.4.3

In this case, the application does-not make use of the event callback mechanism. The application ini

PDU
dete

8.2.

AC

PDU
acce
ECU

en. The application may register an applicationspecific event callback function
RegisterEventCallback. Any events queued into an empty ComLogicalLink Event queue or the evg

ked. The callback function will be called on thelthread of the D-PDU APIL It is the responsi
ication to minimize the time spent in this callback. This specification suggests that the applicat
tion post an event to wake another thread to, do the reading of the event data. If the application
DU API function call in the callback routing, then PDUGetEventltem is the only permitted call.

Polling (synchronous mode)

API functions (just as in asynchronous mode) and uses the PDUGetStatus and PDUGetEventltem
ct status changes and to-read event items from the event queues.

6 Usage of resource locking and resource unlocking

mLogicalLinkdras the ability to lock different elements of a physical resource it is connected to
API functien PDULockResource. Through locking, a ComLogicalLink can prohibit all other Com

ss to theresource if necessary. For example, if there are two ComLogicalLinks sharing a vehicle
needs’to be reprogrammed, the physical resource (the vehicle bus) can be locked during the rep

by calling
nts that are

hdy queued at the point in time the callback function is registered will cause the callback fupction to be

bility of the
ion callback
hall make a

iates the D-
functions to

ising the D-
LogicalLinks
bus, and an
fogramming

seqlilence. The API function PDUUnlockResource is used to release the lock on a physical resource.

8.2.6 Usage of ComPrimitives

8.2.6.1 ComPrimitive overview

To provide a generic data exchange mechanism for different communication principles, several ComPrimitive
types are specified. The behaviour and usage of each ComPrimitive type depends on the specific communication
protocol used with a ComLogicalLink. These issues have to be described for each specific communication protocol
implementation.

Table 4 describes the different ComPrimitive types.
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Table 4 — ComPrimitives overview

ComPrimitive type

Description

PDU_COPT_STARTCOMM

Start communication with ECU by sending an optional request. The detailed
behaviour is protocol dependent. For certain protocols (e.g. 1SO 14230), this
ComPrimitive is required as the first ComPrimitive. This ComPrimitive is also
required to put the ComLogicalLink into the state PDU_CLLST_COMM_STARTED
which allows for tester present messages to be enabled (see
CP_TesterPresentHandling). Once tester present handling is enabled, the
message is sent immediately, prior to the initial tester present cyclic time
(CP_TesterPresentTime).

PDU_COPT_STOPCOMM

Stop communication with ECU by sending an optional request. The detailed
behaviour is protocol dependent. After successful completion of this

ComPrimitive type, the ComLogicalLInK 1s placed 1mto PUU_LLLbl_UNLlNhj;jllte
and no further tester presents will be sent. A PDU_COPT_STARTCOMM
ComPrimitive might be required by some protocols (e.g. ISO 14230)to bggin
communications again.

PDU_COPT_UPDATEPARAM

Copies ComParams and the UniqueRespldTable related to @~ComLogicallink
from the working buffer to the active buffer. Prior to update; the values neefl to
be passed to the D-PDUAPI by calling PDUSet€omParam and/or
PDUSetUniqueRespldTable, which modifies the working buffer.

NOTE1 If the CLL is in the PDU_CLLST_COMMA\STARTED state and tester
present handling is enabled (see CP_TesterPresentHandling), any changes tolone
of the tester present ComParams will cause the tester present message to be $ent
immediately, prior to the initial tester preséntcyclic time.

NOTE 2 Protocol handler always waits, the proper P3Min time before alloying
any transmit. See CP_P3Min, CP_P3Func¢, CP_P3Phys.

PDU_COPT_YENDRECV

Send request data and/or reéeive corresponding response data (singld or
multiple responses). See 10.1.4217 for detailed settings.

PDU_COPT_I)ELAY

Wait the given time span before executing the next ComPrimitive.

PDU_COPT_RESTORE_PARAM

Converse functionality/ of PDU_COPT_UPDATEPARAM. Copies ComParphms
related to a ComLogicalLink from active buffer to working buffer.

8.2.6.2 (omPrimitive send/receive cycle overview

8.2.6.2.1 |[General

Each ComPyimitive is controlled by-a PDU_COP_CTRL_DATA structure (see 10.1.4.17). Table 5 describes how{ the

send and regeive cycles are used(Formore examples, see also Figures 8 to 16.

Table 5 — ComPrimitives send/receive cycles

PDU_COPT_SENDRECV, PDU_COPT_STARTCOMM, PDU_COPT_STOPCOMM

NumSendCycles NumReceiveCycles

SEND and RECEIVE

Number of send cycles to be performed; | Number of expected responses per reqyest;

—1 tor infinite send operation. -1 tor Infinite receive operation, -2 for

multiple responses.

PDU_COPT_STARTCOMM with no
pPduData message)

SEND ONLY Number of send cycles to be performed; | 0
-1 for infinite send operation
RECEIVE ONLY 0 Number of receive cycles to be performed;
-1 for infinite receive operation, -2 for
multiple responses.
No data to transmit or receive (e.g.|0 0
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8.2.6.2.2 NumReceiveCycles description

The NumReceiveCycles is the number of expected complete responses for a ComPrimitive. An infinite receive
ComPrimitive (-1) will usually never finish (i.e. never generate a PDU_COPST_FINISHED status item, see
PDU_STATUS_DATA) unless timing is enabled for cyclic responses (see ComParam CP_CyclicRespTimeout) and
therefore shall usually be cancelled (see 8.4.18).

8.2.6.2.3 NumSendCycles description

The NumSendCycles is the number of periodic transmits to be sent on the vehicle bus. The periodic time interval is
specified in milliseconds in the PDU_COP_CTRL_DATA structure (see 10.1.4.17). If NumSendCycles is equal to -1, it
is considered an infinite send ComPrimitive. An infinite send ComPrimitive will never finish and shall always be

cancelled (see 8.4.18). A periodic send ComPrimitive will have state transitions to and from
PDU_COPST_EXECUTING to PDU_COPST_WAITING for each periodic interval.

Table 6 defines some possible combinations of ComPrimitive types and cycle types.

Table 6 — ComPrimitives combinations

NumSendCycles

NumReceiveCycles

Description

1

1

Send one request and look for one respongenIf a response is not reg
a receive timeout occurs (e.g. PZMax), thenthe ComPrimitive will g
set a receive timeout error event.

eived before
omplete and

Continuously send requests and, look for one response per re
response is not received before*a receive timeout occurs (e.g.
ComPrimitive will set El receive timeout ert
(PDU_ERR_EVT_RX_TIMEQUT) and proceed to the next send intervd

uest. If the
P2Max), the
or event
l.

Send one request and,look for three responses. The ComPrimitive
when three respahSes are received or a receive timeout occurs (e.g.

s completed
P2Max).

Send one request and look for continuous responses. This case is
ODX IS-CYCLIC = TRUE. The application shall cancel this ComPrim
will never finish. A cyclic receive timeout can be used if the NumReq
set to“infinite (-1). (See CP_CyclicRespTimeout ComParam.) In {
cyelic receive timeout, the ComPrimitive will traj
PDU_COPST_FINISHED.

quivalent to
itive since it
eiveCycles is
he case of a
nsition to

Send one request and wait for a receive timeout (e.g. P2ZMax). Shoul
functional addressing when number of responses is unknown or ¥
addressing with possible unknown number of responses. This ca
appropriate for ODX IS-MULTIPLE = TRUE.

H be used for
ith physical
se would be

Send one message and ignore any responses.

Continuously send messages and ignore any responses.

Continuously look for received messages. A cyclic receive timeout W
the NumReceiveCycles is set to infinite (-1). (See CP_Cyclic
ComParam.)

rill be used if
RespTimeout

>0

Look for the specified number of received messages. A cyclic reg
will be used if the NumReceiveCycles is set to >0. (See CP_Cyclic

Pive timeout
espTimeout

o B RN
LU dIdIIL )

NOTE If cyclic time is set to 0 in the PDU_COP_CTRL_DATA, then the ComPrimitive is put on the transmit queue after
each completion cycle, but is at a lower priority than other ComPrimitives and Tester Present Messages.

8.2.6.3 ComPrimitive principles

8.2.6.3.1 General

The following subclauses describe how to use ComPrimitives for different communication principles known from
automotive communication protocols. All of the described actions assume the D-PDU API has been initialized and
a ComLogicalLink has been created (for details, see Table 3). In addition to the D-PDU API function calls shown in
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the tables, additional API calls can be used for additional functions (e.g. status requests, etc.). Any memory
allocation or de-allocation initiated by create, start and destroy calls is handled within the D-PDU API.

8.2.6.3.2

Starting communication

To initiate communication between a tester and an ECU, different initialization methods exist for various
communication protocols. For OBD initialization handling, see Annex |. The list below describes different standard
initialization use cases.

a) No initialization (using PDU_COPT_SENDRECV)

— Directly start sending a request to the ECU using a PDU_COPT_SENDRECV ComPrimitive. This method is
used for protocols like CAN and SAE J1850 which do not require an initialization sequence.

b) No initi

— Di
is
us
mg

— Ngd
PD
aw
(P

c) 5-baud

lization (using PDU_COPT_STARTCOMM)
ectly start sending a request to the ECU after a PDU_COPT_STARTCOMM ComPrimitivé.) This me

e a ComPrimitive message to enter diagnostic mode (e.g. StartDiagnosticSession service). An opti
ssage can be sent for the PDU_COPT_STARTCOMM ComPrimitive for these protocols.

initialization response: If an optional message is sent with NumRecgiveCycles != 0, then th

ay and no result data is returned. The internal state of the ComlogicalLink changes accordi
DU_CLLST_COMM_STARTED).

nitialization (using PDU_COPT_STARTCOMM)

— Initialize the communication link to the ECU by sending a5:baud initialization sequence. This meth

us
ad
Co|

ret
PD

— Al
ba

— Nd

ap
co

bd for many K-Line protocols, e.g. KWP2000. During.5-baud initialization, the tester sends the
ress on the bus and then calculates the baud-rate to be used for further communication.
ImParams (CP_InitializationSettings, CP_5BaudMode, CP_5BaudAddressFunc, CP_5BaudAddressPh)
baud initialization response The NumReceiveCycles shall be set to 1 for the ECU key bytes t
urned to the client application, inithis case, a result message data structure (see 10.1.4.
U_RESULT_DATA) will contain the key bytes in the following order:

PDU[0]=key byte 1;

PDU[1]=key byte 2.

PDUGetComParani-can be called to read the CP_Baudrate ComParam which will contain the calcul
d rate.

optional‘message will be allowed for a 5-baud initialization start communication request. The ¢

nplétes.

hod

hsed for protocols like CAN and SAE J1850 which do not require an initialization sequence, but njight

bnal

e D-

U API waits for a response message. If an optional message is not sent,¢he ComPrimitive finishes tight

ngly

dis
ECU
See

b be
11.4

hted

ient

blication. Should send a new SendRecv ComPrimitive for communication after a 5-baud initialization

— After a 5-baud initialization sequence completes, the protocol handler will begin sending keep-alive
messages (see CP_TesterPresent ComParams) if enabled.

— If the ECU key bytes indicate that extended timing is supported, the ComParam CP_ExtendedTiming can

be

used to override the default values of ISO 14230-2.

d) Fastinitialization (using PDU_COPT_STARTCOMM)

— Initialize the communication link to the ECU by sending a wake-up pattern optionally followed by a
service request provided in the ComPrimitive request data.
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— Fast initialization response: The PDU_COPT_STARTCOMM ComPrimitive behaves like a normal
SendRecv ComPrimitive if an optional request message is contained in the data. Therefore, any ECU
responses that match the expected response structure will be returned to the client application.

— If the ECU key bytes indicate that extended timing is supported, the ComParam CP_ExtendedTiming can
be used to override the default values of ISO 14230-2.

e) Tester Present messages (ComLogicalLink State = PDU_CLLST_COMM_STARTED)

— Tester Present messages will only be enabled when the ComLogicalLink is in the state
PDU_CLLST_COMM_STARTED. A successful PDU_COPT_STARTCOMM ComPrimitive is required to enter
this state (pCoPData for this ComPrimitive is optional). See CP_TesterPresentHandling for more
information on tester present message enabling. Once tester present handling is enabled, the message is
sent immediately, prior to the initial tester present cyclic time (CP_TesterPresentTime).

See [Table 7 for a generic approach to starting communications on a ComLogicalLink.
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Table 7 — Starting communications

Sequence Action Description

1 PDUCreateCommLogicalLink | Create a logical link on a physical resource. The state is PDU_CLLST_OFFLINE
until connected.

2 PDUSetComParam Set ComParams required for ECU communication, like ECU target address,
initialization settings, etc.

3 PDUSetUniqueRespldTable Set of ComParams required for uniquely identifying different ECUs. A unique
identifier that will be provided by the application during this function call is
returned to the client application indicating which ECU response matched the
ComPrimitive. The unique identifier is returned to the client application in a
PDU_RESULT_DATA structure.

4 PDUConnect Physically connect the resource to the vehicle bus. The state ,of |the
ComLogicalLink is now PDU_CLLST_ONLINE. The vehicle bus can mow be
monitored with receive only type of ComPrimitives. A transmit onythe velficle
bus is possible via a PDU_COPT_STARTCOMM or PDU_CORT_SENDRECV

ComPrimitive.
5 Optional: This ComPrimitive is placed on the ComPrimitive queue-\Upon execution,|the
PDUStartComPrimitive ECU communication will be initialized using the .configured initializafion
(PDU_COPT_STARTCOMM) method. An optional Start Communication Message can be sent to the ECU.

ComParams are used to define the type of initialization to perform and|the
addressing type (physical/functional). In case‘ef-fast initialization, the reqpest
message, which is defined in the message data structure (pCopData), will be
sent after the wakeup pattern.

Immediately after successful initialization, the following occurs.

Any ECU responses matching thev CoP expected response structure |are
returned as result items (PDUJTNRESULT).

If tester present handling (is enabled (see CP_TesterPresentHandling),|the
message is sent immediately, prior to the initial tester present cyclic fime
(CP_TesterPresentTime). After initial transmission, the periodic intervals|are
started.

The ComLogicalLink is set to PDU_CLLST_COMM_STARTED.
The ComPrimitive status is set to PDU_COPST_FINISHED.

6 PDUStartComPrimitive Continuewith ECU communication using ComPrimitives.

(PDU_COPT_SENDRECV) NOTE“-Tester Present messages can only be enabled if the ComLogicalLink is
inthe state PDU_CLLST_COMM_STARTED (see sequence step 5 above).

8.2.6.3.3 |Stopping communication
The recomnjended approach for stopping communication can be found in Table 8.

Table 8 — Stopping communication

Sequence Action Description
1 Running ECU communication using ComPrimitives
2 PDYStartComPrimitive This ComPrimitive is placed on the ComPrimitive queue. Upon execution, all ECU
(PDU_COPT_STOPCOMM) ToTIIUTCatio wittbetermmimated A optiomat-Stop—Commumication Message

can be sent to the ECU.

If no message is sent to the ECU, the ComPrimitive status directly changes to
PDU_COPST_FINISHED.

Immediately after successful stopping of ECU communications, the following
occurs.

Any ECU responses matching the CoP expected response structure are returned
as result items (PDU_IT_RESULT).

The ComLogicalLink is set to PDU_CLLST_ONLINE.

All currently queued ComPrimitives and currently executing ComPrimitives are
cancelled (PDU_COPST_CANCELLED).

Periodic Tester Present Messages are stopped.
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Send and receive handling

The recommended approach for send and receive message handling can be found in Table 9.

Table 9 — ComPrimitive send/receive handling

Function

Description

Sending Message Handling

A ComLogicalLink shall be in the state PDU_CLLST_COMM_STARTED for Tester Present
messages to be periodically sent. A ComLogicalLink can only be placed in a Comm Started
state after a successful completion of a PDU_COPT_STARTCOMM ComPrimitive (see
8.2.6.3.2).

When a protocol running on a ComLogicalLink has been properly configured using the
ComParams for the selected protocol type, then the D-PDU API can correctly construct a full

D-PDU to be sent to the vehicle’s ECU. Proper construction of a message is b
mode configuration of the ComLogicalLink (see D.2.3) and is protocol specifi
proper construction could consist of message header bytes, transport'layer |
checksumming features. Furthermore, messages are constructed-baséd on
addressing scheme selected (physical or functional addressing defined as a Con|

In non-raw mode, the first byte of the pCopData of the ConiPximitive receiy

application would usually consist of the service ID (if applicable to the protocol).

ased on raw
C. Therefore,
handling and
the type of
h\Param).

ed from the

Rec

bive Message Handling

Every message received from the vehicle bus will first be subjected to the Pass
(if configured). Initially, the D-PDU API configures the'filters based on the Unig
Identifier Table. The client application can override this auto configuration of
using any of the PDUIoCtl commands PDU_IOCThE.xxx_MSG_FILTER.

Block filters
ue Response
the filters by

Next, the ECU message will be checked for correctness (checksum, PCI informafion, etc).

The UniqueRespldTable is then referenced\to determine a match to a known E
The UniqueRespldentifer table can:\be' configured to pass all ECU identi
8.4.28.7). The UniqueRespldentifierywill be used in the PDU_IT_RESULT e
indicate to the application which-ECU the message belongs to.

Finally, the D-PDU API willxdetermine a match of the ECU message to a (
Expected Response Structure (see 10.1.4.19). The D-PDU API will first comp
message to the current active Send/Receive ComPrimitive and if not matched
through the Receive Only list. The message is considered bound when it match
ComPrimitive and. 10 further ComPrimitive matching is continued after the init

If the responseétcannot be bound to any ComPrimitive’s ExpectedResponseS
message is-discarded.

NOTE 1. A transport layer uses the UniqueRespldentifer table and the Com
the,_ ‘currently active SendRecv ComPrimitive for initial receive |
frames/messages. If the ComLogicalLink does not have an active SendRecv C
then the ComLogicalLinks active ComParam buffer is used. Once the framg
bound to a ComPrimitive, the set of ComParams attached to the ComPrimitij
any further processing (e.g. receive timing).

LU identifier.
fication (see
rent item to

omPrimitive
are the ECU
t will search
s to the first
al match.

fructure, the

Params from
pandling  of
bmPrimitive,
/message is
e is used for

SEN

Nur
(PD

D ONLY

hReceiveCycles= 0
U_COPT.SENDRECV)

If the NumReceiveCycles is equal to zero and the NumSendCycles is not equal
the ComPrimitive is considered to be a send only ComPrimitive. This type of (
can still be periodic by setting the delay time interval in the PDU_COP
structure (see 10.1.4.17).

The D-PDU API will construct the proper message to be transmitted, but will n
receive timers for responses from an ECU(s). Any ComParams defined for “t
transmits” (i.e. CP_P3min, CP_P3Func, CP_P3Phys) will be used to ensure prope

to zero, then
omPrimitive
| CTRL_DATA

Dt set up any
me between
I vehicle bus

Y
CITTTES

If the protocol type allows for an immediate transmit of another message, then any pending
ComPrimitives would be available for immediate execution.

Once the ComPrimitive has completed all transmission send cycles (NumSendCycles), the
status of the ComPrimitive is set to PDU_COPST_FINISHED and the status item (see
10.1.4.11.1) is placed on the ComLogicalLink’s Event Queue.

© IS0 2017 - All rights reserved

27


https://standardsiso.com/api/?name=725e0865c6d0c961e734ed9b4914c608

IS0 22900-2:2017(E)

Table 9 — (continued)

Function

Description

RECEIVE ONLY

NumSendCycles = 0
(PDU_COPT_SENDRECV)

If the NumSendCycles is equal to zero and the NumReceiveCycles is not equal to zero, then
the ComPrimitive is considered to be a receive only ComPrimitive. The NumReceiveCycle
count is used to monitor the vehicle bus for messages that match the
ExpectedResponseStructure (see 10.1.4.19). When the receive count has been reached, the
ComPrimitive transitions to PDU_COPST_FINISHED.

Once all the expected responses have been received, the status of the ComPrimitive is set to
PDU_COPST_FINISHED and the status item (see Structure for status) is placed on the
ComLogicalLink’s Event Queue.

NOTE 2 A cyclic receive timeout can be used if the NumReceiveCycles is set to infinite (-1)
or >0 (see CP_CyclicRespTimeout ComParam). In the case of a cyclic receive timeout, the

ComPTrimitive will transition to PDU_COPST_FINISHED. Otherwise, the appiication cancels
the ComPrimitive via PDUCancelComPrimitive.

NOTE 3 No pCopData bytes are supplied in this ComPrimitive type.

SEND AND RECEIVE

NumReceiveycles != 0
NumSendCy¢les != 0
(PDU_COPT_SENDRECV)

When both the NumSendCycles and the NumReceiveCycles are not equal to zero,|the
ComPrimitive will attempt to deliver the number of responses specified| in
NumReceiveCycles each time the ComPrimitive is sent. If the number pf\responses specified
by NumReceiveCycles is not found before a receive timeout oécurs (e.g. P2Max),|the
ComPrimitive will generate an error event, indicating that a receive timeout occurred. If the
ComPrimitive is periodic, it will NOT transition to PDU_COPST\FINISHED even on a recgive
timeout, the cyclic transmissions will continue.

The D-PDU API will construct the proper message to betransmitted. Once the message|has
been properly transmitted, the receive timers for{the ComLogicalLink will be enabled
waiting for matching ECU responses. _Seé " ExpectedResponseStructure Jand
PDU_COP_CTRL_DATA (see 10.1.4.17).

Multiple Expected Responses (IS-MULETIPLE) (see 10.1.4.17, PDU_COP_CTRL_DATA -
NumReceiveCycles = -2): Each received message will reset the receive timer (e.g. P2ZMax]) on
a matching response. A receive timeout with no matching responses from any ECU [will
generate an error event (PDU_ERR"EVT_RX_TIMEOUT). The ComPrimitive will end without
an error when a receive timeout*has occurred (e.g. P2Max) and at least one valid respgnse
has been received. All fufictional requests with expected responses should set |the
NumReceiveCycles to IS-MULTIPLE (-2).

Infinite ~ Responses.~’ (IS-CYCLIC) (see  10.1.4.17, PDU_COP_CTRL_DATA | -
NumReceiveCycles.=)-1): When the ComLogicalLink completes the transmit and recejves
the first positiye response, the ComPrimitive is placed into a receive only mode. This allpws
other ComPrimitives to be transmitted on the ComLogicalLink while still receiying
responses\from the cyclic ComPrimitive. A cyclic receive timeout can be used if|the
NumReceiveCycles is set to infinite (-1). (See CP_CyclicRespTimeout ComParam). In|the
caselof)a cyclic receive timeout, the ComPrimitive will transition to PDU_COPST_FINISHED.
Othierwise, the application shall cancel the ComPrimitive via PDUCancelComPrimitive.

Once all the expected responses have been received and all transmission send cycles Have
been completed, the status of the ComPrimitive is set to PDU_COPST_FINISHED and|the
status item (see 10.1.4.11.1) is placed on the ComLogicalLink’s event queue.

28

© IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=725e0865c6d0c961e734ed9b4914c608

IS0 22900-2:2017(E)

Table 9 — (continued)

Function Description

7F Handling This level of protocol message handling has been moved to the D-PDU API to ensure proper
low-level real-time requirements. This functionality can be handled in RawMode if the
Response Code Offset ComParam is correctly configured and the number of header bytes
can be determined by the protocol handler (some protocols allow configuration of header

byte count via ComParams).

Negative response (0x7F) handling can be enabled or disabled by properly setting the
correct ComParams in a ComLogicalLink. (See ComParam CP_RCxxHandling in Annex B.)
Only response codes 0x21, 0x23 and 0x78 are configurable to be handled by the D-PDU API.
Not all protocol implementations support all negative responses codes.

The ComLogicalLink shall actively process a ComPrimitive with expected responses to a
request to proceed with any 0x7F handling (i.e. negative response handling i§ not enabled
for receive only ComPrimitives).

The D-PDU API will bypass any addressing information (based on profocel) to
an ECU has responded with a 0x7F. The 0x7F code is typically contdined in th{
the payload data, followed by the requested service id and—the” Respons
CP_RCByteOffset for configurable response code byte offset\ processing). T
Code is extracted from the payload data and used to deteymine if further 0x7
necessary by the D-PDU API.

Based on the type of Response Code, the D-PDU APIwill begin the timing/re
The D-PDUAPI is protected from infinite retries by CP_RCxx Compld
ComParam. If the ECU fails to generate a positive response in the specified
Timeout time, then the D-PDU API will generate an error event item i
responses received PDU_ERR_EVT_RX_TIMEOUT.

If negative response handling is not enabled or the response code is not recog
D-PDU AP], then the negative response.message is placed in a result item and

determine if
first byte of
e Code (see
he Response
F handling is

[ry handling.
tionTimeout

Completion
hdicating no

nized by the
added to the

ComLogicalLink’s Event Queue.

NOTE PDU_ERR_INVALID_PARAMETERS will be .returned for ComPrimitives of type PDU_COPT_SENDRECV when
NunjSendCycles>0 and PDU is empty. When the NumSendCycles is set =0, the PDU will be ignored.

8.2.6.3.5 ComPrimitives in non-raw mode
The|idea of non-raw mode is that everything about an ECU or a functional group of ECUs is known and can be
configured using ComParams for the selected protocol. The ComParam information would normally he contained
in aj database. A database schemaSuch as ODX, and a COMPARAM-SPEC have been developed to [support the
congept of fully abstracting ComParams to be used by the D-PDU APL

Each ComLogicalLink is dipected to a single ECU and/or a functional group of ECUs. The ECU informfption can be
configured initially ahdynot changed during the course of ECU communication. If switching betwgen ECUs is
nec¢ssary on a single vehicle serial bus, then it is suggested that the application create another ComLogicalLink for
the pdditional EEUl\communication.

It shall be oted that an additional ComLogicalLink cannot be created if it would result in the uge of a non-
shareable fesource (e.g. DLC pins have already been reserved by another ComLogicalLink with a different protocol
id). Also, if a second ComLogicalLink requires a “Start Communication Message” which causes the vehicle bus pins
to be driven Into a dilferent impedance state, this situation would have an undeterminable behaviour on the
vehicle bus. All other ComLogicalLinks that are sharing the resource would begin to report errors because
communication has been lost to their specific ECU (e.g. ISO 14230/1SO 9141-2 initialization sequence would cause
another ComLogicalLink using the same protocol and pins to lose communication to an ECU).

8.2.6.3.6 ComPrimitives in raw mode (PassThru)

The idea of raw mode is that everything about an ECU or a functional group of ECUs and the protocol is known by
the client application. The application takes on the responsibility over the entire protocol message structure,
including header bytes and checksums. The only exception would be the necessary requirements of things like the
transport layer (see ISO 15765-2) and inter-byte/inter-message timing (see ISO 9141-2/1SO 14230).
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The application shall handle all knowledge about protocol header byte configuration, CAN IDs, extended
addressing, negative responses, receive timeout timing (e.g. P2Max), tester present handling and the binding of
response(s) to the request. Therefore, the application cannot be protocol-independent (abstract) in its use of the
D-PDU API.

For ISO 15765, SAE J1939 and ISO 11898, the first 4 bytes of the pCopData shall be the CAN ID (11-bit or 29-bit). If
extended addressing is enabled (see D.2.1), then the byte following the CAN ID contains the extended address
byte.

8.2.6.4 ComPrimitive sequence diagrams

8.2.6.4.1 Single request/single response (master/slave communication) — Event notification

This commynication principle is used for classic master/slave communication (e.g. ISO 14230 KWP 2000 stanglard
services). Sde Figure 8.

Application PDU API CLL Event Queue CoP queue VCI ECU

L

condition 1:
> Prepare CoP item
messagedata->
Attributes->

| | | |
| | | |
| | | |
| | | |
: Transmitindication=1 : : :
| | |
1 | |

|

|

|
|
|
|
- |
|
|

[> Prepare CoP data T
Sl | \
PDUStartComPrimitive() create(CoP1, PDU_COPT_SEN‘DRECV)
1 ] \
Lk __tesult ]_l ! ‘\\ Send Request > send request:
| | queue CoP Status() \\ > CoP-Status:=PDU_COPST_EXECUTING
|
|

|
(I:OP Status Change(l) [condition 1] queue(tx:status, timestamp)

| .
allback function r receive
response

transmit indication()
k |

T
| queug/(result, rx-status, timestamp)

receive indication

|
|

queue’CoP status() > CoP-Status:=PDIU_COPST_FINISHEL()
|

|
|
|
|
l CoP Status Change() l
| L I | |
| | | | |
T T T | |
| PPUGetEventltem() | | | |
! ! | condition 2: Il | |
query(item)~"| | |
) no item in result queue | |
- _re_su_t_ _ && (CoP-Status= | |
result data (PDU_COPST_FINISHED || | |
T ] PDU_COPST_CANCELLED)) | |
7
. / | |
[> Process data / l l
— | / | |
DUDestroyltém / | |
/
result destroy() // : :
-4 /
L L / | |
until [PDUGétEventltem() returns PDU_ERR_NO_ITEM] / | |
T T // | |
: : [condition 2] destroy(CoP1) : :
| | | |

Figure 8 — Single request-single response (master, slave communication)

NOTE A callback is only initiated when an event is placed into an empty queue.
8.2.6.4.2 Single request/single response (master/slave communication) — Polling mode

Applications working without event notification can poll for results related to a specific ComPrimitive by calling
PDUGetStatus. In this case, the callback function will not be called as depicted in Figure 9.
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PDUStartComPrimitive()
result

A= 1] '

PDIICetStatis(hCoP1 )

queue (result, rx-status, timestamp)

After reception of
response, the CoP
is setting its status

queue CoP Status

to FINISHED.

—

-

| 1:i_ 4

PDUGetEventltem() I |
query(item)
result
Kk— — 2 — —
result data
K——
Process data
PDUDestroyltem()
destroy()
result
e |
until [PDUGetEventltem() returns’PDUZERR_NO_ITEM]
-
| ~
[condition 2] destroy(CoP1)

> CoP-Sfathis:=PDU_COPST_FINISHED

condition 2:

no item in result queue
&& (CoP-Status=
(PDU_COPST_FINISHED ||
PDU_COPST_CANCELLED))

Figure/9 — Single request-single response (master, slave communication) — Polling m

bde

8.2.6.4.3 Single request/multiple responses

PDU API CLL Event Queue CoP queue VCI ECU
I I I condition 1: I I
| | | (is false in this example) | |
I I I I I
| | | messagedata-> | |

Attributes->
| | | TransmitIndication=1 | |
| create(CoP1, PDU_COPT_SENDRECV) | 7/ | |
o . / Send Request
I
send request |
N
| queue CoP Status -~ > CoP-Status:=PDU_COPST_EXECUTING |
I [conditi;m 1] queue(tx-status, timestamp)
| C. D‘F Lad2 |
5 | 1 | receiveyre§ponse

This communication principle is used in many protocols for finite and infinite communication sequences. The
basic principle for this ComPrimitive type is shown in Figure 10.
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Application PDU API CLL Event Queue CoP queue VCI ECU

Prepare CoP item condition 1:

Attributes->

Prepare CoP data TransmitIndication=1

—
—

y —=—— _

T
I
I
| messagedata->
I
I
|

T
|
|
|
|
|
create (CoP1, PDU_COPT SENDRECV)
|
|

PDUStartComPrimitive() / Send Request()
T
result :I_I P | send request
| | queue CoP Status > CoP-Status:=PDU_COPST_EXECUTING
| [
| CoP Status Change() [condition 1] queue(tx-status, timestamp) |
| . I~ receive response 1 —
| callback function 0
transmit indication() |
| | queue (result, rx-status, timestamp) |
I
| receive indication |
| | | |
1 1 1
| PDUGetEventItem() | | |
query(item) | |
result :
result data |
> Process data |
PDUDestroyltem() |
destroy() After reception of last |
result L
F—————————- | response, the CoP |
is'setting its status |
unfil [PDUGetEventitem() returns PDU_ERR_NO_ITEM] to FINISHED. ! receiveresponsen —
T T / | |
| | queué (result, rx-stz;tus, timestamp) |
| Treceive indication / | |
| ' ' |
| callback function quete CoP Status > CoP-Status.—PDUICOPSTJINISHED |
CoP Status Change() | |
l PDUGetEventItem() l l | |
query(item) ! : :
result | |
_ _resultdata £~ | |
1
Process'data condition 2: B :
PRUDestroyltem() no item in result queue |
result destroy() && (CoP-Status= |
————————— L (PDU_COPST_FINISHED ||
| L — | PDU CORST CANCELL ED} !
until [PDUGetEventltem() returns PDU_ERR_NO_ITEM] - | |
—
| et | |
[condition 2] destroy(CoP1)
]
| T | T | |
Figure 10 — Single request, multiple responses
NOTE The API function calls PDUGetEventltem and PDUDestroyltem, as well as the result data processing by the

application, can be executed while the D-PDU API’s receiving process of ECU responses runs in parallel.

An event callback does not have to be called for each data item. It is up to the callback routine to check for further
event items before returning. A callback is initiated either when an event is placed into an empty queue or when
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events are already queued when the PDURegisterEventCallback function is called that registers a callback
function.

PDUGetEventltem actions may also be mixed with event callback function actions.
8.2.6.4.4 Single request/multiple responses — Functional addressing

Figures 11 to 14 show examples of single request/multiple response ComPrimitives for specific protocol
implementations. The API calls are not shown in detail because they are already described in the figures above.

Application PDU API CLL Event Queue CoP queue VcI ECU1 ECU 2 ECUn

PDUStartComPrimitive() create(CoP, PDU_COPT_SENDRECV) [
| 1

| |

send request()

send request()() 0

T
—
—I > CoP-Status:=PDU_COPST_EXECUTING

queue CoP status
I

1

receive response ()
queue(result)()

= receive response 2()
queue(result)() | T |
1T
— 1 | |
I I
I I
I I
I I
I I
I I
I I

| |
| |
| |
| |
| |
| |
| |
: : N queule(rlesult) 0 receive response n()
| |
| |
| |
| |
| |
| |
| |

{b-a >= Timeout |
(e.g. P2Max)}

| > $.CoP-Status:=PDU_COPST_FINISHED
| 1

queue CoP status After a specific Timeout, |
itis assumed that all |
Responses were received. |

Figure 11 — Example of single request, multiple responses — ISO 14230-3 functional addressing

Application PDU API CLL Event Queue CoP queue VCI ECU

>

| I
PDUStartComPrimitive() ! create(CoP1, PDU_ICOPT_SENDRECV] | :
I

send request

T T itis assumed that all
| | Responses were received.

I
I
' I
I_L L Esilt_ oA ]_I | send request
I | I
] \
: : > CoP-Status:=PDU_COPST_EXECUTING |
| | queue CoP status
receive response 1()
| | queue(response)()
| | I receive response 2()
queue(response)()
| | 1 receive response n(|)
I I a-guetrefrespense}ty / |
| | {b-a >= Timeout |
| | (e.g. P2Max)} T |
I
: : > b: CoP-Status:=PDU_COPST_FINISHED :
\ 1
| | queue CoP status > N | |
: : After a specific Timeout, :
I I I

Figure 12 — Example of single request, multiple responses — ISO 14229-1 finite periodic mode (e.g. time
window)
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PDU API

CLL Event Queue

CoP queue

T
|

create(CoP1, PDU_COPT_SENDRECV) |
|

F

result

| send USDT request (start)

ECU

ECU

—

queue CoP status

CoP-Status:=PDU_COPST_EXECUTING

send USDT request (start)

|______

recv response USDT —]

PD|

I

result

destroy(CoP1)()

| queue(response)()
| —t K recv response UUDT 1 —
queue(rlesplaonse)()
: — oo B UUDT2
UStartComPrimitive() | queue(response)() -
> K—recv response UUDT n —]

UStartComPrimitive()

T

create(CoP2, PDU_COPT_SENDRECV)

queue CoP status

— 1

result

S

> CoP-Status:=PDU_

send USDT request (stop)

queue CoP status

queue USDT response()

CoP-Status:=PDU_COPST_EXECUTING

COPST_CANCELLED

S —
K—recv response UUDT nad2H
recv response UUDT p+2 —

ji————
K recv responée UUDT n+3 —

\send USDT request (stop)

i

e e

recv response USDT /T
I
I
I

- Example of single request, multiple responses — ISQ.14229-1 ReadDataByPeriodic-Identi

Figure 13 -
type #2
Application PDU API CLL Event Queue CoP queue
I I I I
|
: PIpUStartComPrimitive() : create(CoP1, PDU_COPT_SENDRECV)

fier,

VCI

send ROE-Request

]

queue CoP status

CoP-Status:=PDU_COPST_EXECUTING
—

queue(response)()

ROE-Request

ROE-Response 1() —

1
queue(response)()

event response 1()—1

queue[rleslloonse) 0

event response 2 —1

1
queue(response)()

event response n—

queue(response)()

ROE-Response2() —

8.2.6.4.5

———— 1

L

Figure 14 — Example of ISO 14229-1 ResponseOnEvent (RoE)

Single or multiple requests/no responses

This communication principle is used especially in on-board communication (e.g. CAN).
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Application PDU API CLL Event Queue CoP queue VCI ECU

| PDUStartComPrimitive() | create(CoP1, PDU_COPT_SENDRECV) |

result send data 2
________ I send data 2
I
| queue CoP status > CoP-Status:=PDU_COPST_EXECUTING
| send data 2 send data 2

> NumSerIdCycles =0 I
T I I
I

PDU_COP_CTRL_DATA->
NumReceiveCycles = 0

send datan

I
I
I
I
I
Figure 15 — Single or multiple requests, no responses

8.2.p.4.6 Norequest/single or multiple responses

Thi§ communication principle is used especially in on-board cemmunication (e.g. CAN). See Figure 16.

Application PDU API CLL Event Queue CoP queue VCI ECU

I I
I
I PDUStartComPrimitive() l create(CoP1, PDUNCOPT_SENDRECV) l : |‘I‘|
> |

result queue CoP status > CoP-Status:=PDU_COPST_EXBCUTING
________ | receive data 1j()

1

\

I queue receive data 1()

| receive data ()|
I

|

\

Il queue receive data 2()
receive data j()~"|

PDU-COP_CTRL_DATA->
NumReceiveCycles = 0

\

queue receive data n()
>
[NumReceiveCycles!=0]

CoP-Statys:=PDII COPST FINISHED

receive data n1()

\

. —_

Figure 16 — No request, single or multiple responses

8.2.6.5 Parallel execution of ComPrimitives
When the application starts a ComPrimitive with PDUStartComPrimitive, the ComPrimitive is put into the

ComLogicalLink’s internal ComPrimitive queue. Several ComPrimitives may be put into the queue sequentially. On
the other end of the queue, the internal protocol driver fetches the ComPrimitives sequentially from the queue.
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The protocol driver decides at which moment it is possible to start executing the next ComPrimitive. Depending
on the type of protocol, it may be possible that one or more ComPrimitives can be executed in parallel by the

protocol driver, according to certain rules, which are defined for the protocol.

EXAMPLE

While a ComPrimitive delivering cyclic responses from the ECU is being executed, another single

request/single response ComPrimitive can be executed.

It is advisable that the protocol driver be able to generally execute cyclic send/receive ComPrimitives in parallel.
It depends on the implementation and how many of such ComPrimitives can be executed in parallel.

8.2.6.6

It is possible

ComLogicall
the protocd
ComPrimitiy
PDU_COPST]
starting a ng
8.2.6.7 1
A ComPrix
PDU_COPST]
ComPrimitiy
ComPrimitiy
as the last C
more opera
returned foy

8.3 Tool in
8.3.1 Req

The require|
open appro
configuratio
Instead, the
definitions
document,

pirement for generic configuration

Cancelling a running ComPrimitive

to cancel a ComPrimitive using PDUCancelComPrimitive. If the ComPrimitive is still in the
> P et e sl niias Juele 0 o Ta%ah FrroeTe o - F - a3y, =

= 0 P V= WV, be 1re oved O e gueue

n

1 driver, execution will be can

| FINISHED state, no further action will be taken. A running ComPrimitive is never-carcellec
w ComPrimitive.

pestruction of ComPrimitives
the

Ce a
the

hitive completes when it has reached either the PDU_COPST.EINISHED state or

| CANCELLED state, this status event item is placed on the ComLogicalLink event queue. On
e has reached the FINISHED or CANCELLED state, no more resultiitems will be queued for
re in the ComLogicalLink’s event queue. The D-PDU API will destrojza ComPrimitive internally as Joon
pbmPrimitive status item is read from the event queue. After internal destruction of a ComPrimitiv¢, no
ions can be executed related to this ComPrimitive (a PDU ERROR PDU_ERR_INVALID_HANDLE will be
a function call referencing the destroyed ComPrimitive).

tegration

and
The
4-1.
any
this
bnly

ments to keep the D-PDU API close to existing standards on the one hand, and to take a generic
hch on the other hand, make it difficult fo limit the capabilities and therefore simplify the API.
n is not restricted to a predefined @iumber of protocols, bus types and ComParams for SAE J253
D-PDU API shall support any pretocols, bus types and ComParams as needed, independent of]
n a standard. Even the way equivalent protocols are implemented shall not be predefined by
.e. there is no limitation in_terms of which protocol and bus type ComParams to use (the

exception wiould be protocols and ComBarams defined in SAE J2534-1).
Since the D-PDU API is kept, open and generic, there is a major requirement to describe the MVCI protocol
module’s cdpabilities. Furthermore, once multiple MVCI protocol modules are bought and combined into|one
setup, the application running on the same setup requires a well-defined process to determine what is instglled
and what cdpabilities it tas. There shall be a standardized entry point (similar to SAE J2534-1) and a navigdtion
path through the configuration of the overall setup.

8.3.2 Too] integrator — Use case

An MVCI configuration used by an application may contain MVCI protocol modules and cables from different
vendors. A client may purchase different MVCI protocol modules for their different implemented features (e.g. one
MVCI protocol module has SAE J1850 support, the other MVCI protocol module has ISO 15765 support). Each
MVCI protocol module vendor shall supply the following items: one or more module description files (MDF) (see
F.2), one or more cable description files (CDF) (see F.3) and a D-PDU API DLL/Shared Library (see F.1). The
application relies on the “tool integrator” to have knowledge of the overall system. Since there is no real plug-and-
play functionality between different vendors, a knowledgeable Configuration Person would be required to use the
Tool Integration Program to configure the overall system.

Figure 17 reflects a use case where two MVCI protocol modules are developed and introduced to the market by
two independent vendors A and B at different times. A tool integrator, who is not necessarily one of the previous
vendors, takes the MVCI protocol module A and its respective MVCI protocol module Description File from
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vendor A. The tool integrator adds information describing where to find the D-PDU API implementation A and its
description file. This information is stored in a file called D-PDU API root description file. In addition, the tool
integrator knows what kind of cables shall be used, and therefore, adds information on all potential cables and
how to map them onto the MVCI protocol module’s resources. This information is stored in a file called cable
description file.

At some point later in time, there is a need to extend this tool’s capabilities, e.g. due to a merger or new vehicle
protocols. The tool integrator adds the MVCI module description file B to his system and adapts the information
describing where to find the D-PDU API implementation B and its description file. However, the integrator also
has to adapt his cable information to reflect the correct mapping.

Available Elements and Resource Management
Root File Resources
Info about DLL and File MDF/CDF for each vendor
7 Paths 1
Module & Cable Status of E4ch Resource
Description Files (VCI Mpdule 1)
(VCI Module 1) Venldor A
VCI Modules Available Vendon
>
Available Resources
(Protocols/pins/BusType)
> Tool Integrator |_|
ComParameters
Supported
-t L
Error Codes and
[Application Definitions Module & Cable Status of E4ch Resource
-t > Description Files (vCI Mpdule 2)
(VCI Module 2) Venkdor B
Vendor B
I0CTLs Supported
-t >

Status of Selected

Resource(s) D-PDU API
— > Vendor A

Status of Selected

Resource(s) R
§ < - D-PDU API

&?\ Vendor B
1o

Figure 17 — Use case reflecting a typical integration process for an MVCI setup

Figure 18 shows an example where the mapping of MVCI protocol module pins to the Data Link Connector (DLC)
pins are depicted. In addition, examples of the usage of these pins are shown, e.g. “K-Line 1” stands for an
ISO 9141 connection. The tool integrator has to define whether a resource of an MVCI protocol module may be
mapped onto a certain pin of his cable. For example:

— “K-Line 2” of MVCI protocol module A and “K-Line 1” of MVCI protocol module B may both be mapped onto
pin “K-Line 1” of the DLC;

— “K-Line 1” of MVCI protocol module A may not be mapped onto pin “1” of the DLC;
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“SAE ]J1850” of MVCI protocol module B may be mapped onto pin “2” of the DLC.

As a result, the tool integrator is free to choose any kind of MVCI protocol module, but it is responsible for the
overall system configuration. Since there is no real plug-and-play functionality available, the tool integrator has to

take care of extending the configuration file deliverables.

8.4 API functions — Interface description

8.4.1 Ove

This subclayse describes all functions the D-PDU APl:offers to the application. For a description of the data t)

used, see 1
T_PDU_ERR
precedence.
8.4.2 PDU
84.2.1 K

Initialize th{

communica
place.
8.4.2.2 H

1 K-Line 1
K-Line 2
Mvcl g CAN 1 Hi
Protocol Module l[caN T Lo
Supplier A 5 —
- A
_ 2 DLC
i (Data Link
] 5/| Connector)
T SAE]1850 .
2 K-Line 1 )
Mvcl gl scr2Tx .
Protocol Module ||, || sci2Rx .-~
Supplier B 5
6

Figure 18 — Example of mapping MVCI protocol module pins to DLC pins

rview

pes

0.1.1. Definitions for the C/C++ ,qualifier are contained in 10.1.2. The function return values

Construct

urpose

ehaviour

DR are listed in D.3. For each function, the return values are listed in the recommended ordd

e D-PDU API library. The D-PDU API library determines the list of all available MVCI protocol mod
and their supported resources. The D-PDU API library creates internal structures, including a resource table.
ion state‘is)offline, i.e. no allocation of resources and no communication over vehicle interfaces

r of

ules
The
take

a) Validates OptionStr.

b) Detects all known and accessible MVCI protocol modules.

c) Assigns Module IDs to all properly initialized MVCI protocol modules.

d) Creates a PDU_MODULE_DATA list containing MVCI protocol modules, their module types, module handles,
module status and additional vendor information strings. This function call will succeed even if no MVCI
protocol modules are detected. In the case of no detection of any MVCI protocol modules, the call to
PDUGetModulelds will return a PDU_MODULE_ITEM with the number of entries set to zero (NumEntries = 0).
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e) All detected resources will be stored inside an internal resource table. This table will be the source for any
resource query using the functions PDUGetModulelds, PDUGetConflictingResources, PDUGetResourcelds,
PDUGetResourceStatus, PDULockResource and PDUUnlockResource.

8.4.2.3 C/C++ prototype

EXTERNC T_PDU_ERROR PDUConstruct(CHAR8* OptionStr, void *pAPITag)

8.4.2.4 Parameters

OptionStr String containing a list of attributes and their values. An attribute and its corresponding value are
to be separated by an >=< sign. The value needs to be put inside two >'< signs. Between pairs of

attribute and value shall be at least one space character. Attributes and values are specific to a D-
PDU API implementation.

When no option is to be set, the OptionStr can either be an empty string or NULILs
pARITag An application defined tag value. Used in event callbacks which indicaté status and|errors and
results for the D-PDU API library being used. This information ean) aid an application in

determining which library is making the callback. For a more detailed description of using tags, see
E.1.

8.4.2.5 Example

OptjonStr = “UseCaching="TRUE' InterfaceCheck="FALSE"”
Table 10 specifies specific return values.

8.4.2.6 Returnvalues

Table 10 — PDUConstruct return values

Definition Description
PDU_ERR_SHARING_VIOLATION Function called again without a previous destruct.
PDUY_ERR_INVALID_PARAMETERS At least one of the option attributes has invalid parameters.
PDUY_ERR_VALUE_NOT_SUPPORTED At least one of the option values is not being supported by the D-PDU

driver.
PDY_ERR_FCT_FAILED Function call failed.
PDY_STATUS_NOERROR Function call successful.

8.4.3 PDUDestruct
8.4.3.1 Purpose
Clodes alllepen communication links and frees communication resources. Internal memory segments shall be

free)
the

8.4.3.2 Behaviour

a) Checks internal resource table, determines any open communication links and closes them.
NOTE No communication (e.g. sending a “StopCommunication” request) takes place.

b) De-initializes all MVCI protocol modules detected before with PDUConstruct.

c) Closes all connections to connected MVCI protocol modules (see 8.4.30).

d) Frees all internal memory resources.
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C/C++ prototype

PDU_ERROR PDUDestruct()

Parameters

There are no parameters for this function.

Table 11 specifies specific return values.

8.4.3.5 Return values
Table 11 — PDUDestruct return values
Definition Description

PDU_ERR_PIDUAPI_NOT_CONSTRUCTED D-PDU API has not been constructed before.
PDU_ERR_F(T_FAILED Function call failed.
PDU_STATU$_NOERROR Function call successful.

8.4.4 PDUloCtl

8.4.4.1 HRurpose

Generic app|
the function|

The /0 con

file (see F.2).

8.5.1 provid]
84.4.2 H
a) Validatg

Required
b) Functio

c) Extractg

d) Allocate

roach to execute functions or set values related to an MVCI pretocol module. An ID number identjfies

to be executed. The input and output values are defined as. demanded by the function.

trols supported by a specific MVCI protocol module, are defined within the MVCI module descrigtion

es a detailed view on the IOCTL API functions.
ehaviour
s all input parameters.
pointer parameters shall not be'NULL. Non-required parameters shall not be checked for NULL.
h takes an input data structure as allocated by the application.
required information from the input data structure and executes command.

s and fills_the-output data in the call-by-reference variable pOutputData. The structure OutputPata

has to e freed by calling PDUDestroyltem from the application.
8.4.4.3  (/C#++ prototype
EXTERNC T_PDU_ERROR PDUIoCtl(UNUM32 hMod, UNUM32 hCLL, UNUM32 IoCtlCommandld,
PDU_DATA_ITEM *plnputData, PDU_DATA_ITEM **pOutputData)
8.4.4.4 Parameters
hMod Handle of the MVCI protocol module to be controlled by the specified 1/0 control command.

hCLL shall be set to PDU_HANDLE_UNDEF to specify module related commands (see 8.5.1).

hCLL Handle of the ComLogicalLink to be controlled by the specified I/0 control command.

IOCTLCommandId ID identifying the I/0 control command. All IDs supported by a specific MVCI protocol
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module have to be defined within the MVCI module description file (see F.2).
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pInputData Input data item for specified command or NULL if no input data is required. The input data
item shall be created and managed by the application. The structure of the data item is
described in 10.1.4.3.

pOutputData Call-by-reference place for storing the output data item pointer. If NULL, then no output data
item will be allocated and filled by the D-PDU API implementation. If a valid address is
provided, the D-PDU API implementation will allocate a PDU_DATA_ITEM item and fill in the
output data of the specified command. A reference is stored in *pOutputData. After usage, the
application shall free the allocated data item by calling PDUDestroyltem. The structure of the
data item is described in 10.1.4.3.

8.4.4.5 Examples

PDUIoCtl may be used to set programming voltages, reset the MVCI protocol module, or run a software update.

Table 12 specifies specific return values.
8.4.44.6 Returnvalues

Table 12 — PDUIoCtl return values

Definition Description
PDU_STATUS_NOERROR Function call successful.
PDU_ERR_FCT_FAILED Function call failed.
PDU_ERR_PDUAPI_NOT_CONSTRUCTED D-PDU API has mot been constructed before.
PDU ERR_INVALID_HANDLE Invalid MVE] protocol module or ComLogicalLink handle.
PDU ERR_ID_NOT_SUPPORTED ID of I/QControl not supported by this MVCI protofol module.
PDU_ERR_INVALID_PARAMETERS Invalid (NULL) reference pointer for an IOCTL C¢mmand that

expects one or both of the reference pointers| to be valid
(pInputData or pOutputData).

PDU_ERR_MODULE_NOT_CONNECTED MVCI protocol module has not been connected. See
PDUModuleConnect function.

PDU_ERR_COMM_PC_TO_VCI_FAILED Communication between host and MVCI protpcol module
failed.

PDU_ERR_MUX_RSC_NOT_SUPPORTED The specified pin/resource are not supported py the MVCI
protocol module.

PDU_ERR_VOLTAGE_NOT_SUPPORTED The voltage is not supported by the MVCI protocoljmodule.

PDU_ERR_RESOURCE_BUSY Resource is busy; the application has to execute the command
again.

PDU _ERR_RSC_LOCKED\BY_OTHER_CLL The ComLogicalLink's resource is currently locked by another
ComLogicalLink.

PDU ERR_NO_CABLE_DETECTED No cable is detected.

PDU ERR_CABLE_UNKNOWN Cable is unknown.

PDU_ERR_CLL_CONNECTED CLL is already in the “online” state.

PDU_ERR_CLL_NOT_STARTED Communications are not started on the ComLogicalLink yet. A
Send ComPrimitive cannot be accepted in this state.

PDU_ERR_IP_PROTOCOL_NOT_SUPPORTED IP protocol is not supported: e.g. IPv6 used as protocolVersion,
but OS doesn't support IPv6 (or it is disabled).

PDU_ERR_ID_NOT_SUPPORTED The MVCI device does not support a DolIP vehicle identification
request

PDU_ERR_DOIP_AMBIGUOUS_LOGICAL_ADDRESS Invalid or ambiguous logical address specified.

PDU_ERR_DOIP_RESPONSE_TIMEOUT DoIPCtrlTimeout has occured.
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8.4.5 PDUGetVersion

8.4.5.1 Purpose

Function obtains version information from an MVCI protocol module.
8.4.5.2 Behaviour

a) Validate all input parameters.

NOTE Pointer parameters cannot be NULL.

b) Fill out the PDU_VERSION_DATA structure allocated by the client application.

8.4.5.3  (/C++ prototype
EXTERNC T/PDU_ERROR PDUGetVersion( UNUM32 hMod, PDU_VERSION_DATA *pVersionData )
8.4.5.4 BRarameters

hMod Handle of the MVCI protocol module, for which the version information s to be requested

pVersionDalta Call-by-reference place for storing the version information. The stpucture of the data itefn is
described in 10.1.4.14.

Table 13 sp¢cifies specific return values.
8.4.5.5 Return values

Table 13 — PDUGetVersion return values

Definition Description
PDU_ERR_PDUAPI_NOT_CONSTRUCTED D-PDU API has'not been constructed before.
PDU_ERR_COMM_PC_TO_VCI_FAILED Commurication between host and MVCI protocol module failed.
PDU_ERR_IN\VALID_HANDLE Invalid MVCI protocol module handle.
PDU_ERR_MPDULE_NOT_CONNECTED MVCI protocol module has not been connected. See PDUModuleConhect

function.
PDU_ERR_INVALID_PARAMETERS Invalid (NULL) pVersionData parameter.
PDU_ERR_F(T_FAILED Function call failed.
PDU_STATU$_NOERROR Function call successful.

8.4.6 PDUGetStatus

8.4.6.1 Hurpose

Function obtains runtime information [(status, 1ife sign, etc.) from an MVCI protocol module, ComLogicalLink or
ComPrimitive.

8.4.6.2 Behaviour
a) Validate all input parameters.
NOTE Pointer parameters cannot be NULL.

b) Get the latest status information for the specified handle (Module or CLL or CoP) and store the information in
the memory allocated by the client application.
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c) If the D-PDU API detects a PC software version out-of-date with the MVCI protocol module firmware, the
status returned will be PDU_MODST_NOT_READY.

8.4.6.3 C/C++ prototype

EXTERNC T_PDU_ERROR PDUGetStatus( UNUM32 hMod, UNUM32 hCLL, UNUM32 hCoP, T_PDU_STATUS
*pStatusCode, UNUM32 *pTimestamp, UNUM32 *pExtralnfo)

8.4.6.4 Parameters

hMod Handle of MVCI protocol module for which the status code is to be requested. hCLL and hCoP shall
be set to PDU_HANDLE_UNDEEF to return status of only the module.
hCL Handle of Caomlaagicallinl for which the ctatucs cade ic ta he vnqnnofnr] hCaP cha 1 be set to

PDU_HANDLE_UNBEF to return status of only the ComLogicalLink.
hCop Handle of ComPrimitive for which the status code is to be requested.
pStdtusCode  Call-by-reference place for storing the status code (see D.1.4).
pTimestamp Call-by-reference place for storing timestamp in microseconds.

pExtralnfo Call-by-reference place for storing additional information. For ComPrimitives, pExtralnfo returns
0. For MVCI protocol modules and ComLogicalLinks, pExtralnf6 gontains additional information
which is defined by the MVCI protocol module supplier. If.n0 information is availaple, it shall
return 0.

Table 14 specifies specific return values.
8.4.p.5 Return values

Table 14 — PDUGetStatus return values

Definition Description
PDUY_ERR_PDUAPI_NOT_CONSTRUCTED D-PDU API has not been constructed before.
PDUY_ERR_COMM_PC_TO_VCI_FAILED Communication between host and MVCI protocol module failpd.
PDY_ERR_INVALID_HANDLE Invalid MVCI protocol module handle.
PDU_ERR_INVALID_PARAMETERS Invalid (NULL) pStatusCode, pTimestamp or pExtralnfo.
PDUY_ERR_FCT_FAILED Function call failed.

PDUY_STATUS_NOERROR Function call successful.

8.4. PDUGetLastError

8.4.7.1 Purpose

nction only
SAE ]2534-1
a 3 atio o aing e respective
event queues to retrieve a precise chronological order of events (see 8.4.19 for more information on retrieving
event items).

Funftion @btains the code for the last error from an MVCI protocol module or ComLogicalLink. This f
returns. the LAST error that occurred for the handle and has been added to this specification for

suppert—Eer-preper-error-handing ent-app on-should-bereadingthe-error-even ored

By the time this function is called, the LAST error may already have been removed from the event queue. This also
means that the provided hCoP handle may no longer be valid because the hCoP might already be finished and its
associated resources freed.

8.4.7.2  Behaviour

a) Validate all input parameters.

NOTE Pointer parameters cannot be NULL.
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b) Get the last error information for the specified handle (Module or CLL) and store the information in the
memory allocated by the client application.

c) In the case of an error being associated with a ComPrimitive, the ComPrimitive handle is returned with the
error code.

8.4.7.3 C/C++ prototype

EXTERNC T_PDU_ERROR PDUGetLastError( UNUM32 hMod, UNUM32 hCLL, T_PDU_ERR_EVT *pErrorCode,
UNUM32 *phCoP, UNUM32 *pTimestamp, UNUM32 *pExtraErrorInfo)

8.4.7.4 Parameters

hMod Handle of MVCI protocol module for which the error code is to be requested. hCLL shallbd set
to PDU_HANDLE_UNDEEF to return the last error of the MVCI protocol module.

hCLL Handle of ComLogicalLink for which the error code is to be requested.

phCoP If the last error pertained to a ComPrimitive, then phCoP will contain theyhandle of|the

ComPrimitive or else phCoP is set to PDU_HANDLE_UNDEF.

pErrorCode Call-by-reference place for storing the error code (see D.4). If no last error has been stdqred
for the specified handle, then pErrorCode will contain PDU_ERR_EVIT_NOERROR.

pTimestamp Call-by-reference place for storing timestamp.

pExtraErrorinfo  Call-by-reference place for storing extra error information. The ExtraErrorinfo code can be
referenced from the MDF file.

Table 15 specifies specific return values.
8.4.7.5 Return values

Table 15 — PDUGetLastError return values

Definition Description
PDU_ERR_PI)UAPI_NOT_CONSTRUCTED D-PDU(API has not been constructed before.
PDU_ERR_CQMM_PC_TO_VCI_FAILED Communication between host and MVCI protocol module failed.
PDU_ERR_INVALID_HANDLE Invalid MVCI protocol module handle.
PDU_ERR_MPDULE_NOT_CONNECTED MVCI protocol module has not been connected. See PDUModuleConhect

function.
PDU_ERR_INVALID_PARAMETERS Invalid (NULL) pErrorCode, phCoP, pTimestamp or pExtraErrorInfo.
PDU_ERR_F(T_FAILED Function call failed.
PDU_STATU$_NOERROR Function call successful.

8.4.8 PDUGetResourceStatus

8.4.8.1 Purpose

Obtain resource status information from the D-PDU API. All resources whose status is to be retrieved are specified
in the pResourceStatus structure. For each requested resource id, the corresponding resource status is reported
back in the same structure.

The caller supplies a reference to a memory object that is an input/output resource status item (pResourceStatus).
The caller-supplied memory object is of the type PDU_RSC_STATUS_ITEM. The caller shall provide a pointer to the
data item object, specifying the correct type (i.e. == PDU_IT_RSC_STATUS) and the number of
PDU_RSC_STATUS_DATA objects for which status is to be retrieved. The D-PDU API shall validate the object and
then fill in the output portions of the structure.
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8.4.8.2 Behaviour
a) Validate all input parameters.
NOTE Pointer parameters cannot be NULL.
b) Function takes pResourceStatus structure as allocated by the application.
c) Fills in the status information for each requested resource id.
8.4.8.3 C/C++ prototype

EXTERNC T_PDU_ERROR PDUGetResourceStatus(PDU_RSC_STATUS_ITEM *pResourceStatus)

8.4.8.4 Parameters
pRgsourceStatus Call-by-reference place for storing the status of all requested resounce ids. The caller pre-
fills the data structure prior to the call with the resource ids of intetest. Data|structure is
described in 10.1.4.4.
Table 16 specifies specific return values.

8.4.B.5 Return values

Table 16 — PDUGetResourceStatus return‘values

Definition Description
PDUY_ERR_PDUAPI_NOT_CONSTRUCTED D-PDU API has not'been constructed before.
PDUY_ERR_COMM_PC_TO_VCI_FAILED Communication between host and MVCI protocol module failpd.
PDU_ERR_INVALID_HANDLE Invalid MVGI'protocol module handle.
PDU_ERR_INVALID_PARAMETERS Invalid’(NULL) pResourceStatus, or one or more invalid resofirce ids.
PDUY_ERR_FCT_FAILED Function call failed.

PDUY_STATUS_NOERROR Function call successful.

8.4.p PDUCreateComLogicalLink
8.4.p.1 Purpose
8.4.p.1.1 General

Funftion creates@-~€omLogicalLink for a given resource id. After creation, internal resources for this link are
resdrved and the'communication state is oftline, i.e. no vehicle communication is performed. Howeveér, the MVCI
protocol module hardware shall be ready for communication at this point.

The|most appropriate scheme for determining conflicting resources is to make use of MDF and CDF fontent that
desdribéswhich resources conflictwith one another. The D-PDU API givnc additional cnppnr‘f tothe oy plication by
supplying a list of conflicts for a given resource (PDUGetConflictingResources) across multiple MVCI protocol
modules of a single vendor.

The D-PDU API supports two schemes to create a ComLogicalLink. In the first scheme, the D-PDU API is provided
with a set of resource items (bus type, protocol and pins), but no resource id. In the second scheme, the D-PDU API
is provided with a known available resource for an MVCI protocol module.

8.4.9.1.2 Unknown resource id scheme

For the unknown resource id scheme, the application is allowed to call PDUCreateComLogicalLink with a set of
resources for that link (protocol id, bus type id, pin ids), without having previously checked whether that set of
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resources is supported by this device, whether the resources are available or whether this request might conflict
with another.

Although this scheme avoids the need for applications to check for availability and conflicts, it is expected that
multi-connection applications can be supported. When an application requires multiple ComLogicalLinks, it may
call PDUCreateComLogicalLink multiple times followed by corresponding calls to PDUConnect. The D-PDU API
implementation has the opportunity to rearrange the resource requests implied by calls to
PDUCreateComLogicalLink in order to avoid resource conflicts.

8.4.9.1.3 Specific resource id scheme

For the specific resource id scheme, only the Resourceld parameter is used in PDUCreateComLogicalLink. This id
would be obtained by either reading the MDF file or calling PDUGetResourcelds, and could optionally be checked
for availalility and conflicts, at the discretion of the application (PDUGetResourceStatus, |and
PDUGetConflictingResources).

8.4.9.2 Behaviour
a) Validatg all input parameters.
Required|pointer parameters shall not be NULL. Non-required parameters shall not be.checked for NULL.
b) Check ifiresource is still available.
c) Ifavailapble, mark resource as “in use” in the resource table.

d) Only the ComLogicalLink which uses PDULockResource will getiexclusive rights to modify the phyfical
ComParams for the resource (see Table 21).

e) Therefdre, the default behaviour for ComLogicalLinks which share a physical resource is that they may all
modify|the physical ComParams. Since there is only onelset of physical ComParams, each ComLogicall.ink
sharing a physical resource will read the last values set;

f) The event status item (PDU_CLLST_OFFLINE) will NOT be generated on creation of a ComLogicalLink. It §hall
be assumed by the application that OFFLINE. ishe initial status after creation. This is required since the eyent
callback function has not yet been defined by the application for the ComLogicalLink.

8.4.9.2.1 |Behaviour — Use cases

When a ComLogicalLink changes status; a status event item is generated (see D.1.4). The following list descrijibes
each status ¢hange use case.

a) Use cas¢: CLL State = PRULCLLST_OFFLINE

This is the initialstate of the ComLogicalLink on creation (PDUCreateComLogicalLink). NO status event it¢gm
is generated on-the initial creation of a ComLogicalLink because the callback registration requires the
ComLogicalLink handle (hCIl) (see 8.4.21). The ComLogicalLink shall be in the state PDU_CLLST_ONLINE to
allow apy-ComPrimitive queuing (see 8.4.11 and 8.4.17).

b) Use case: CLL State Change = (any state -> PDU_CLLST_OFFLINE)

The ComLogicalLink transitions to PDU_CLLST_OFFLINE from any other ComLogicalLink state on a successful
function call to PDUDisconnect or on a loss of communication to a module. All ComPrimitives currently
executing (i.e. periodic) and all ComPrimitives in the CoP queue will be cancelled (PDU_COPST_CANCELLED).
A status event item, PDU_COPST_CANCELLED, is generated for each active CoP for the ComLogicalLink. The
orders of events under the case of losing communications to a module are:
PDU_ERR_EVT_LOST_COMM_TO_VCI, PDU_COPST_CANCELLED, PDU_CLLST_OFFLINE and
PDU_MODST_NOT_AVAIL.
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c) Use case: CLL State Change = (PDU_CLLST_OFFLINE -> PDU_CLLST_ONLINE)

The ComLogicalLink changes state from PDU_CLLST_OFFLINE to PDU_CLLST_ONLINE after a successful call
to PDUConnect.

r successful

h, UNUM32

h structure

pter is used

urce Table.

INDEF. The

Objects are
bcData shall

errors and

d) Use case: CLL State Change = (PDU_CLLST_ONLINE -> PDU_CLLST_COM_STARTED)
The ComLogicalLink changes state from PDU_CLLST_ONLINE to PDU_CLLST_COM_STARTED after successful
execution of the ComPrimitive of type PDU_COPT_STARTCOMM (see PDUStartComPrimitive). If tester
present handling is enabled (see CP_TesterPresentHandling), the message is sent immediately, prior to the
initial tester present cyclic time (CP_TesterPresentTime). After initial transmission the periodic tester
present cycles begin.
NOTE Tester Present messages are only enabled in the state PDU_CLLST_COM_STARTED.
e) |Use case: CLL State Change = (PDU_CLLST_COM_STARTED -> PDU_CLLST_ONLINE)
The ComLogicalLink changes state from PDU_CLLST_COM_STARTED to PDU_CLLST¢ONLINE aftg
execution of the ComPrimitive of type PDU_COPT_STOPCOMM.
8.4.p.3 C/C++ prototype
EXTERNC T_PDU_ERROR PDUCreateComLogicalLink(UNUM32 hMod, PDU.RSC_DATA *pRscDat
resdqurceld, void *pCllTag, UNUM32 *phCLL, PDU_FLAG_DATA *pCliCreateFlag )
8.4.0.4 Parameters
hM¢d Handle of MVCI protocol module.
pRscData Resource Data Objects used to define~the settings for a ComLogicalLink. Dat
described in 10.1.4.8.
Unknown Resource Scheme: Thé\pRscData shall not be NULL. All elements in pRscData are
checked for validity. The resourceld parameter shall be set to PDU_ID_UNDEF.
Specific Resource Id Scheme: pRscData shall be set to NULL. The resourceld param|
instead and shall be valid:
res¢urceld Resource Id which maps to the resource data objects defined in the D-PDU API Res
This informationtisiused to define the settings for the ComLogicalLink.
Unknown Résoturce Scheme: The resourceld parameter shall be set to PDU_ID_l
pRscDatarshall not be NULL.
Specifie Resource Id Scheme: The resourceld parameter shall be valid. The Resource
selected from the D-PDU API Resource Table using the “resourceld” parameter. pR
be-set to NULL.
pCliTag An application defined tag value. Used in event callbacks which indicate status and
results for the ComLogicalLink. For a more detailed description of using tags, see E.1.
phdLL Call-by-reference place for storage of ComLogicalLink handle.
pCliCreateFlag Call-by-reference place for storage of flag bits used in creating a ComLogicalLink. See 10.1.4.13

and Table D.6.

Table 17 specifies specific return values.
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8.4.9.5 Return values

Table 17 — PDUCreateComLogicalLink return values

Definition

Description

PDU_ERR_PDUAPI_NOT_CONSTRUCTED

D-PDU API has not been constructed before.

PDU_ERR_COMM_PC_TO_VCI_FAILED

Communication between host and MVCI protocol module failed.

PDU_ERR_INVALID_HANDLE

Invalid MVCI protocol module handle.

PDU_ERR_M

ODULE_NOT_CONNECTED

MVCI protocol module has not been connected. See PDUModuleConnect
function.

PDU_ERR_INVALID_PARAMETERS

Invalid NULL pointer for phCLL, invalid NULL pointer for pCllCreateFlag

or invalid resource id.

PDU_ERR_RESOURCE_BUSY

Resource is busy; the application has to execute the command again.

PDU_ERR_F(T_FAILED

Function call failed.

PDU_STATU

b_ NOERROR

Function call successful.

8.4.10 PDUDestroyComLogicalLink

8.4.10.1 Hurpose

Destroys th¢ given ComLogicalLink.

8.4.10.2 Behaviour

a) Validatg all input parameters.

b) This fur

ction destroys all unread items in the ComLogicdllink’s event queue.

c) All ComPrimitives for the ComLogicalLink are canéelled without generating a PDU_COPST_CANCELLED epent

(becaug

d) Any items that have been previously “read” by using PDUGetEventItem are still “reserved” by the applica
PDUDestroyltem is still necessary to release any “reserved” memory.

Acallt
e) The Cor
f) The D-B

1) Sh

hred resource/behaviour:

unchanged.

e the handle of the ComLogicalLink is nelonger valid).

hLogicalLink is disconnected from the physical resource.

DU API releases the'physical resource from the ComLogicalLink.

—-

on.

If the\resource is shared by another ComLogicalLink, then the physical ComParams rerhain

The phycir‘al resource remains connected to the phycir‘al bus_if the ch:\ring Coml ngir‘a” inkd are

2) Not shared resource behaviour:

48

NOT in the PDU_CLLST_OFFLINE state.

If the ComLogcialLink had a lock on the physical ComParams and/or the physical transmit queue,
the lock will automatically be removed. When the change of lock status occurs, an information
callback is made to the shared ComLogicalLinks indicating a change in lock status (see Table 21,

Table 22 and PDU_IT_INFO).

If the resource is not shared by other ComLogicalLinks, then it becomes available to the whole
system (PDU_RSCST_AVAIL_NOT_IN_USE).
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g) The hCLL handle is no longer valid. No event items are queued during this function call.
8.4.10.3 C/C++ prototype

EXTERNC T_PDU_ERROR PDUDestroyComLogicalLink(UNUM32 hMod, UNUM32 hCLL)
8.4.10.4 Parameters

hMod Handle of MVCI protocol module.
hCLL Handle of ComLogicalLink to be destroyed.

Table 18 specifies specific return values.

8.4.10.5 Return values

Table 18 — PDUDestroyComLogicalLink return values

Definition Description
PDY_ERR_PDUAPI_NOT_CONSTRUCTED D-PDU API has not been constructed beforé.
PDUY_ERR_COMM_PC_TO_VCI_FAILED Communication between host and MVCI protocol module failpd.
PDUY_ERR_INVALID_HANDLE Invalid MVCI protocol module haridle:
PDY_ERR_MODULE_NOT_CONNECTED MVCI protocol module has net'been connected. See PDUMdduleConnect

function.

PDUY_ERR_FCT_FAILED Function call failed.
PDY_STATUS_NOERROR Function call successful.

8.4.[1 PDUConnect

8.4.11.1 Purpose
Phykically connect a ComLogicalLink to the-vehicle interface. The ComLogicalLink shall be in the comimunication
statg “offline” when the function is called: After execution, the communication state changes from| “offline” to
"onlll']ne". This function call is required-before any communication to the vehicle ECU can take place.

8.4.11.2 Behaviour

a) [Validate all input parameters.

b) [Put working buffer-ComParams into the active buffer. Locked physical ComParams are not changgd. When the
condition occurs’that any physical ComParam is different than the locked physical ComParam, an| error event
item is generated for the CLL (PDU_ERR_EVT_RSC_LOCKED) indicating that one or more physical [ComParams
do not match the actual list of physical ComParams. The ComLogicalLink will still transition to the ONLINE
stateteven if the physical ComParams do not match.

c) [Putthe working table of Unique Response Identifiers into the active table

d) Configure and enable the ComLogicalLink filters. Use the URID table for the filter configuration unless the
client application has configured filters prior to PDUConnect using any of the PDUIOCTL function calls:
PDU_START_MSG_FILTER, PDU_CLEAR_MSG_FILTER and PDU_STOP_MSG_FILTER. The configuration by the
client application overrides any D-PDU API internal configuration using the URID table.

e) Physically connect to the vehicle bus.

NOTE A physical connection to the vehicle bus is not done at the time of PDUConnect when a
PDU_COPT_STARTCOMM is required to determine proper physical bus parameters, e.g. connection for
ISO_OBD_on_ISO_15765_4 (OBD on CAN). (See ].1.3.4.) Improper configuration of physical ComParams could cause
significant bus errors.

© IS0 2017 - All rights reserved 49


https://standardsiso.com/api/?name=725e0865c6d0c961e734ed9b4914c608

IS0 22900

-2:2017(E)

f) Set the state of the CLL to PDU_CLLST_ONLINE and generate an event indicating the new state.

8.4.11.3 C/C++ prototype

EXTERNC T_PDU_ERROR PDUConnect(UNUM32 hMod, UNUM32 hCLL)

8.4.11.4 Parameters

hMod
hCLL

Handle of MVCI protocol module.

Table 19 specifies specific return values.

Handle of ComLogicalLink to be connected to the vehicle interface.

8.4.11.5 K

teturn values

Table 19 — PDUConnect return values

Definition Description
PDU_ERR_PI)UAPI_NOT_CONSTRUCTED D-PDU API has not been constructed before.
PDU_ERR_CQMM_PC_TO_VCI_FAILED Communication between host and MVCI protocol module failed.
PDU_ERR_INVALID_HANDLE Invalid MVCI protocol module or ComLogicalLink handle.
PDU_ERR_MPDULE_NOT_CONNECTED MVCI protocol module has not been cennected. See PDUModuleConnect

function.
PDU_ERR_CIL_CONNECTED CLL is already in the “online” state,
PDU_ERR_DQIP_AMBIGUOUS_LOGICAL_ADDR |Denied to connect a DolP. IiogicalLink with a logical address which is
ESS identical for multiple DolP _entities inside a DoIP MVCI module representing
a collection of DolP entities:
PDU_ERR_DQIP_ROUTING_ACTIVATION_FAILE | DoIP Routing activation failed. Used if no other more specific error dode
D related to routing@ctivation is available.
PDU_ERR_DQIP_ROUTING_ACTIVATION_AUTH | DoIP Routing) activation denied due to response code 0x04 indicafing
ENTICATION_FAILED missing authentication.
PDU_ERR_DQIP_ROUTING_ACTIVATION_INVA |Routingactivation denied due to response code 0x00 indicating an unknpwn
LID_SOURCH ADDRESS or invalid source address.
PDU_ERR_DQIP_ROUTING_ACTIVATION_NO_D+}{Routing activation denied due to response code 0x01 indicating too mjany
ATA_SOCKET_AVAILABLE registered and active TCP clients.
PDU_ERR_DQIP_ROUTING_ACTIVATIONASOUR |Routing activation denied due to response code 0x02 indicating thjt a
CE_ADDRES$_CHANGED different source address has already been activated before on this [[CP
connection.
PDU_ERR_DQIP_ROUTING_AGTIVATION_SOUR | Routing activation denied due to response code 0x03 indicating that the
CE_ADDRES$_IN_USE same source address is already registered and active on a different TCP
connection.
PDU_ERR_DQIP_ROUTING_ACTIVATION_CONF | Routing activation denied due to response code 0x05 indicating a rejectefl
IRMATION_REJECTED confirmation.

PDU_ERR_DOtPROUTINGACTHVATION-"TYPE=

UNSUPPORTED

Routimgactivatiomrdenied due toresponse tode Ox06dicatimgam
unsupported routing activation type.

PDU_ERR_DOIP_ROUTING_ACTIVATION_RESP
ONSE_CODE_UNKNOWN

Routing activation denied due to an unknown (i.e. manufacturer specific)
routing activation response code.

PDU_ERR_DOIP_ROUTING_ACTIVATION_RESP
ONSE_TIMEOUT

Time out while waiting for routing activation response.

PDU_ERR_FCT_FAILED

Function call failed.

PDU_STATUS_NOERROR

Function call successful.
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.12 PDUDisconnect

.12.1 Purpose

Physically disconnect ComLogicalLink from vehicle interface. The ComLogicalLink shall be in the communication
state “online” or “com_started” when the function is called. After execution, the communication state changes to
“offline”. After calling the function, no more communication to the vehicle ECU may take place.

8.4

a)

b)

c)
d)

e)

Sha

8.4.

EXTERNC T_PDU_ERROR PDUDisconnect(UNUM32 hMod, UNUM32 hCLL)

8.4.12.4 Parameters
hMed Handle of MVCGIprotocol module.
hCLL Handle of ComLogicalLink to be disconnected from vehicle interface.

Table 20 specifies specific return values.

8.4.

.12.2 Behaviour
Validate input parameters.

Prevent initiation of new ComPrimitives by marking ComLogicalLink as “disconnected” in

the internal

resource table.

returned to their default values).

Physically disconnect the ComLogicalLink from the resource. The resoqurte is still reser
ComLogicalLink until a PDUDestroyComLogicalLink function call has been completed.

ed resource behaviour:

if the resource is shared by another ComLogicalLink, then'the physical resource remains conn
physical bus if the sharing ComLogicalLinks are NOT in‘the PDU_CLLST_OFFLINE state;

if the ComLogcialLink had a lock on the physical GoémParams and/or the physical transmit queue,
automatically be removed. When the change \0flock status occurs, an information callback is

shared ComLogicalLinks indicating a changein lock status (see Table 21, Table 22 and PDU_IT_IN

[12.3 C/C++ prototype

[12.5 Return values

Table 20 — PDUDisconnect return values

Cancel all active (executing) ComPrimitives. Cancel all idle ComPrimitives from the ComPrimitive gueue.

All ComParam values and ComLogicalLink filters are preserved for a future reconnection (i.e. fhey are not

ved by the

if the resource is shared by another ComLogicalLink, then thephysical ComParams remain unchapged;

pcted to the

the lock will
made to the
F0).

Definitio. Describtion
s s €FPp

PDU_ERR_PDUAPI_NOT_CONSTRUCTED D-PDU API has not been constructed before.

PDU_ERR_COMM_PC_TO_VCI_FAILED

Communication between host and MVCI protocol module failed.

PDU_ERR_INVALID_HANDLE Invalid MVCI protocol module handle.

PDU_ERR_MODULE_NOT_CONNECTED MVCI protocol module has not been connected. See PDUModuleConnect
function.

PDU_ERR_CLL_NOT_CONNECTED ComLogicalLink is not connected.

PDU_ERR_FCT_FAILED Function call failed.

PDU_STATUS_NOERROR Function call successful.

© IS0 2017 - All rights reserved
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8.4.13 PDULockResource

8.4.13.1 Purpose

PDULockResource will allow exclusive privileges for a ComLogicalLink on a physical resource. This function can
be used by an application which wants to have physical bus protection from multiple ComLogicalLinks which

share the physical resource.

If the function call is successful, the ComLogicalLink has been granted exclusive rights to the physical resource
based on the lockMask value (see Table D.2).

Monitoring or receiving messages from a physical resource is not influenced nor affected by locking.

11°)

The call to fDULockResource will fail if another ComLogicalLink already has acquired the requested lock typg on

the same regource.

NOTE BDULockResource has no effect for ComLogicalLinks using the ISO_14229_5_on_ISO_13400_2 protecol.
8.4.13.2 RBehaviour

a) Validatg all input parameters.

b) Check fpr other locks and currently active transmissions on the resource. Resume with c) if this is nof the
case. Otherwise, return with value PDU_ERR_RSC_LOCKED or PDU_ERR_FCT_FAILED.

c) Setthe $tatus of the ComLogicalLink’s resource.

8.4.13.3 RBehaviour — Use cases

a) Transmjft Queue Lock
A lock [on the transmit queue will force a SUSPEND:TX_QUEUE to all other ComLogicalLinks sharing| the
physicdl resource. Any new ComLogicalLink arg, assumed to have their ComPrimitive queue in|the
SUSPEND_TX_QUEUE mode. See PDUIOCTL function PDU_IOCTL_SUSPEND_TX_QUEUE. When the lock o1} the
transm|t queue is released, a RESUME_TX_QUEUE is sent to all ComLogicalLinks sharing the physical resofirce
(see 8.3.5).

NOTE When a ComPrimitive queuetis,suspended, tester present messages will also be stopped if enabled |(see
CP_TesterPresentHandling).

b) Physica] ComParam Lock
A lock pn the physical €emParams (ComParam ActiveBuffer) will not terminate any ongoing transmissions.
However, calls to PDUCOPT_UPDATEPARAM for physical ComParams on a second ComLogicalLink |will
cause ap error eventfor the second CLL (PDU_ERR_EVT_RSC_LOCKED).

c) Automatic untecking

An autdamatic unlock occurs during a PDUDestrovComl.ogicallLink and PDUDisconnect function calls

d) Change of lock status
When the lock status of a resource changes, an information callback (PDU_IT_INFO) is made to other
ComLogicalLinks that are sharing the physical resource, informing them that a lock status has changed. A
client application can then call PDUGetResourceStatus to determine the current lock state of the physical
resource (see Table D.1).

8.4.13.4 C/C++ prototype

EXTERNC T_PDU_ERROR PDULockResource(UNUM32 hMod, UNUM32 hCLL, UNUM32 LockMask)
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8.4.13.5 Parameters

hMod Handle of MVCI protocol module.
hCLL Handle of ComLogicalLink to be granted exclusive access to its resource.
LockMask Bit encoded mask to request a type of exclusive privilege to a physical resource (see Table D.2).

Table 21 specifies specific return values.
8.4.13.6 Return values

Table 21 —PDULockResource return values

Definition Description
PDY_ERR_PDUAPI_NOT_CONSTRUCTED D-PDU API has not been constructed before.
PDUY_ERR_COMM_PC_TO_VCI_FAILED Communication between host and MVCI protocol médule failpd.
PDUY_ERR_INVALID_HANDLE Invalid MVCI protocol module or ComLogicalLinkhdndle.
PDUY_ERR_MODULE_NOT_CONNECTED MVCI protocol module has not been connécted. See PDUMdduleConnect

function.
PDY_ERR_RSC_LOCKED The requested resource is already in the “locked” state.
PDUY_ERR_FCT_FAILED Function call failed.
PDUY_STATUS_NOERROR Function call successful.

8.4.E4 PDUUnlockResource
8.4.14.1 Purpose

PDUUnlockResource releases the lock type on the rieseurce the ComLogicalLink is connected to as long as the lock
typg has previously been locked by the same ComLogicalLink.

If thle function call is successful, the lock will"'be released for the resource.
8.4.14.2 Behaviour

a) [Validate all input parameters,

b) [Set the status of the ComlLogicalLink’s resource.

c) |When the locksstatus of a resource changes, an information callback (PDU_IT_INFO) is mafe to other
ComLogicallinks that are sharing the physical resource, informing them that a lock status hag changed. A

client applieation can then call PDUGetResourceStatus to determine the current lock state of the physical
resource.(see Table D.1).

8.4.'14-.3 C/C++ prototype

EXTERNC T_PDU_ERROR PDUUnlockResource(UNUM32 hMod, UNUM32 hCLL, UNUM32 LockMask)
8.4.14.4 Parameters

hMod Handle of MVCI protocol module.
hCLL Handle of ComLogicalLink unlocking the resource.
LockMask Bit encoded mask to release the type of exclusive privilege to a physical resource (see Table D.2).

Table 22 specifies specific return values.
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8.4.14.5 Return values

Table 22— PDUUnlockResource return values

Definition Description

PDU_ERR_PDUAPI_NOT_CONSTRUCTED

D-PDU API has not been constructed before.

PDU_ERR_COMM_PC_TO_VCI_FAILED

Communication between host and MVCI protocol module failed.

PDU_ERR_INVALID_HANDLE

Invalid MVCI protocol module or ComLogicalLink handle.

PDU_ERR_MODULE_NOT_CONNECTED

function.

MVCI protocol module has not been connected. See PDUModuleConnect

PDU_ERR_RSC_LOCKED_BY_OTHER_CLL

The requested resource is locked by a different ComLogicalLink.

PDU_ERR_R{

C_NOT_LOCKED The resource is already in the unlocked state.

PDU_ERR_F(

T_FAILED Function call failed.

PDU_STATU

6 NOERROR Function call successful.

8.4.15 PDU
8.4.15.1 H
PDUGetCom
working bu
previous Co
made by thi
in Figure 22,
8.4.15.2 H
a) Validatg
NOTE

b) Allocats

GetComParam

urpose

Param obtains a communication or bus ComParam out of the ‘working buffer. The values in
fer correspond to the values that would be set in the MVCI pretocol module when it has execute
mmunication Primitives that currently exist in the ComPrimitive queue and any changes previo
5 logical link via PDUSetComParam. The sequence diagrams in Figures 19 to 20 and the buffer diag
illustrate the relationship between the active buffer, working buffer and communication primitive
ehaviour

all input parameters.

Pointer parameters cannot be NULL.

memory for the PDU_PARAM_ITEM Tesult.

the

d all
usly
ram
S.

c) Fill out fhe ComParam information from the ComParam working buffer.
8.4.15.3 (/C++ prototype
EXTERNC | T_PDU_ERROR~PDUGetComParam(UNUM32 hMod, UNUM32 hCLL, UNUM32 Paramld,

PDU_PARANI_ITEM **pParamitem)

8.4.15.4 Harameters

hMod Handle of MVCI protocol module.

hCLL Hamdte of Combogicattink for witicit thie ComPararn 1510 De Tequested.

ParamlId ID value of the ComParam, which is to be requested. The MVCI protocol module supplier provides
the ComParam ID values in the MDF.

pParamltem Call-by-reference place for storing the item with the requested ComParam from the MDF,

according to the specified Paramld. The item is allocated by the D-PDU API and has to be released
after use from the application by calling the function PDUDestroyltem(). Data structure described
in 10.1.4.5.

Table 23 specifies specific return values.
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Table 23 — PDUGetComParam return values

Definition

Description

PDU_ERR_PDUAPI_NOT_CONSTRUCTED

D-PDU API has not been constructed before.

PDU_ERR_COMM_PC_TO_VCI_FAILED

Communication between host and MVCI protocol module failed.

PDU_ERR_INVALID_HANDLE

Invalid MVCI protocol module Handle or ComLogicalLink handle.

PDU_ERR_MODULE_NOT_CONNECTED

MVCI protocol module has not been connected. See PDUModuleConnect
function.

PDU_ERR_COMPARAM_NOT_SUPPORTED

ComParam is not supported, e.g. because it is of type PDU_PS_ECU,

PDU_PS_OPTIONAL or PDU_PC_UNIQUE_ID.

PDUY_ERR_INVALID_PARAMETERS

Invalid ComParam ID or Invalid NULL pointer for pParamIterp.

PDU_ERR_FCT_FAILED

Function call failed.

PDUY_STATUS_NOERROR

Function call successful.

8.4.[15.6 Example for ComParam Buffer Operation

Table 24 describes example operations of ComParam buffer control. Diagram representations of the sequence
steps are reflected in Figures 19 to 23.

Table 24 — Example for ComParambuffer operation

Sequence

Working

Active buffer

(flgure) Action buffer (P2) (P2) Notes
1 PDUCreateCommLogicalLink Defaults Defaults This will be the state of the ComParams. (P2
1/5) will equal the default value in both puffers.)
2 PDUGetComParam Defaults Defaults Obtains ComParam out of the workjng buffer.
1/5)
3 PDUSetComParam (P2=50 ms) 50 ms Defaults Modifies the ComParam in the working buffer.
1/5)
4 PDUConnect 50 ms > 50 ms This function call copies the ComPprams in the
1/5) working buffer to the active buffer.
5 PDUStartCom Primitivel 50 ms 50 ms This Com Primitive is now placed ¢n the queue
1/5) (PDU_COPT.STARTCOMM) with an association to the active byffer settings
(P2 =50 ms).
6 PDUSetComParam (P2=30 ms) 30 ms 50 ms Modifies the ComParam in the working buffer.
2/5)
7 PDUStartComPrimitive2 30 ms 50 ms This Com Primitive is now placed ¢n the queue
2/5) PDU_COPT_SENDRECV) with with an association to the woftking buffer
TempParamUpdate flag set settings (P2 = 30 ms).
7.1 Return of function call 50 ms €< 50ms This specification requires that the working
(2/5) PDUStartComPrimitive2 buffer is restored to active buffer upon the
return of the PDUStartComPrimitive function
call with the TempParamUpdateFlag set to 1.
(working buffer P2 is reset to 50 ms.)
8 PDUGetComParam 50 ms 50 ms Gets the ComParam from the working buffer
(2/5) (P2 = 50 ms).
9 PDUSetComParam (P2=20 ms) 20 ms 50 ms Modifies the ComParam in the working buffer
(3/5) (P2 = 20 ms).
10 PDUGetComParam 20 ms 50 ms Gets the ComParam from the working buffer
(3/5) (P2 = 20 ms).
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Table 24 — (continued)

Sequence . Working | Active buffer
(figure) Action buffer (P2) (P2) Notes
11 PDUStartCom Primitive3 20 ms 50 ms This Com Primitive is now placed on the queue
(3/5) (COPT_SENDRECV) with an association to the active buffer settings
(P2 =50 ms).
12 PDUStartCom Primitive4 20 ms > 20 ms This function call copies the working buffer into
(3/5) (COPT_UPDATEPARAM) the active buffer after which it is placed on the
queue. (Active buffer P2 is set to 20 ms.)
13 PDUSetComParam (P2=40 ms) 40 ms 20 ms Modifies the ComParam in the working buffer
(3/5) (P2 =40 ms).
14 PDUGetComParam 40 ms 20 ms Gets the ComParam from the working byffer
(3/5) (P2 =40 ms).
15 PDUStartCom Primitive5 20 ms 20 ms This Com Primitive is now placed) on’the qyeue
(3/5) (COPT_SENDRECV) with an association to the active’buffer sett|ngs
(P2 =20 ms).
16 PDUStartCom Primitive6 40 ms 20 ms This Com Primitive ismow placed on the qeue
(5/5) (COPT_SENDRECV) with with an associatien, t0 the working buffer
TempParamUpdate flag set settings (P2 = 40'ms)
8.4.15.7 HKxample for ComParam buffer operation for PDUConnect
Figure 19 sjows the sequence between a PDUCreateComLogical function‘call and a PDUConnect function call. All
PDUSetCom[Param calls store the ComParam information in the working buffer. The working buffer is copigd to
the active buffer when a PDUConnect function is called. In the example, the P2 ComParam was set to its iritial
default valug when the ComLogicalLink was created. The value was changed by a PDUSetComParam function|and
moved to the active buffer on a PDUConnect. The first ComPrimitive (CoP1) gets the active buffer of ComParpms

attached to

t (i.e. the P2 ComParam value is 50 ms).
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Application D-PDU API Working buffer | Active buffer CoP queue
1 1
I PDUCreateComLogicalLink() I
g P2=default P2=default
A 1) |
PDUGetComParam() | |
getValue(P2) _ I

result=default u
K—— —

I
PDUConnect() | |
Move Working to Active R I

'|' Replace Active
I
I
|
|

——————————————————— T
P2=50ms CoP1 using
- I P2=50ms
PDUStartComPrimitive(CoP1, PDU_COPT_STARTCOMM) | |
queue(COoR1,PDU_COPT_STARTCOMM)()
| |
] i | |
I I I
I I I s
status item (CoP Finished) JE— | _ |
—_—— -
————— . P s -
k ————— ComPrimitive les/he/d _ -I/ |
- | |
- -
- CoP1 used P2=50ms
= for the life of the CoP
T I I T

Figure 19 — Example for ComParam buffer operation on a PDUConnect (1 of 5)

8.4.15.8 Example for ComParam buffer operation using TempParamUpdate flag

Figyre 20 shows thé.sequence of operations when the TempParamUpdate flag is set to 1 in PDU_COP_CTRL_DATA
for f ComPrimitive. In the example, the P2 ComParam is set to 50 ms in the active buffer. The wofking buffer
confains a P2<ComParam value of 30 ms. When the ComPrimitive (CoP2) is started with the TemParamUpdate flag
set fo 1, thesComPrimitive gets the working buffer of ComParams attached to it. The ComPrimitive (CoP2) uses the
P2 omParam value of 30 ms until it is finished (i.e. status is set to PDU_COPST_FINISHED). But the wdrking buffer
restored to the active buffer settings immediately after the ComPrimitive was placed on the Col Queue (i.e.
any changes made to g Immediately aiter artcomprimitive function is
called with the TempParamUpdate flag set to 1).
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Application PDU API Working buffer | Active buffer CoP queue
I I ' ) I
| | P2=50ms P2=50ms |
I I I I I
| PDUSetComParam(P2, 30ms) | | | |
tValue(P2, 30
Kk—F——————— L —— setVatue ms) | | CoP2 using
| | P2 =30ms.
PDUStartComPrimitive(CoP2, PDU_COPT_SENDRECV) T ! : : /
= > Attach Working Buffer to CoP2 | 1 /
|

-

CoP started with
TempParamUpdate

I

queue(CoP2, PDU_COPT_SENDRECY)

flag enabled ("=1").

T T
Restore Working from Active

result

|
PDUGetComParam(P2) | |
|

getValue(P2)

result=50ms U
Kk— =2

result

CoP2 used P2=30ms
for the life of the CoP

Figyre 20 — Example for ComParam-buffer operation using TempParamUpdate flag (2 of 5)

8.4.159 B

Figure 21 shows the sequence of’eperations to permanently move a ComParam from the working buffer to

active buffe
the CoP qu
application
ComParam
PDU_COPT_
ComPrimitiy
Therefore, v

xample for ComParam buffer operation using PDU_COPT_UPDATEPARAM

" and how this moge,does NOT affect other ComPrimitives which are currently executing or alreac
bue. In the example, ComPrimtive (CoP3) is using a set of ComParams with P2 set to 50 ms.
vants to change this value for all future ComPrimitives to 20 ms. The working buffer gets set wit

value o0f\¥20ms. When the ComPrimitive (CoP4) 1is started with the CopType
JPDATEPARAM, the working buffer is moved to the active buffer. This change does not affect the (
re. The~ CoP4 ComPrimitive finishes immediately (i.e. status is set to PDU_COPST_FINISH
Ulien the next ComPrimitive is started (CoP5), it will use a P2 ComParam value of 20 ms.

the
y in
The
h P2

of
oP3
ED).
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v
I
I
I
I

Application PDU API Working buffer | Active buffer CoP queue
I I I I I
: : ( P2=50ms ) ( P2=50ms ) :
| PDUSetComParam(P2, 20ms) | | | |
setValue(P2, 20ms) I I
P2=20ms | |
- T | | |
I I I I
PDUGetComParam(P2) | | | |
getValue(P2) R I I I
_ resirzons ] | | |
! ! !
R . | | |
S I I I I CoPP using
PDUStartComPrimitive(CoP3, PDU_COPT_SENDRECV) | | | | P2-k0ms
queue(CoP3, PDU_COPT_SENDRECV) | >
I I
e T | |
I I | o
PDUStartComPrimitive(CoP4, PDU_COPT_UPDATEPARAM) | | | Th¢ protocol
| har|dler will
queue(CoP4, PDU_(;OPT_UPDATEPA'RAM) | be Informed
| | abdut new
| | Actjve Buffer
Move Working to Active() whin CoP4
>l | stafts
Replace Active() , exgcuting
% __________________
I |
I I I
PDUSetComParam(P2, 20ms) N | |
I I
I I
2 | |
I I I I
PDUGetComParam(P2) | | | |
getValue(P2) R I I I
I I
result=40ms
- TER IrI | |
S S | | |
I I I I
CoPp using
PDUStartComPririitiye(CoP5, PDU_COPT_SENDRECV) | I I || poboms
queue(CoP5, PDU_COPT_SENDRECV) I =
1

 of 5)
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8.4.15.10 Example for ComParam buffer attachment to a ComPrimitive

Figure 22 shows that each ComPrimitive gets its own ComParam buffer set at the time the ComPrimitive is placed
in the CoP queue (i.e. at the time of the PDUStartComPrimitive function call). A ComParam buffer is “tied” to a
ComPrimitive of types PDU_COPT_SENDRECV, PDU_COPT_STARTCOMM and PDU_COPT_STOPCOMM for the life of
the ComPrimitive (i.e. PDU_COPST_FINISHED or PDU_COPST_CANCELLED). A queued active buffer is temporarily
used for a ComPrimitive of type PDU_COPT_UPDATEPARAM until the ComPrimitive goes to executing
(PDU_COPST_EXECUTING). At the time the ComPrimitive goes to executing the queued, active buffer is
permanently moved to the active buffer used by the ComLogicalLink and ComPrimitives.

The physical ComParams are handled uniquely such that all ComLogicalLinks sharing a physical resource will read
the same physical ComParam values. Any ComLogicalLink may modify the physical ComParams unless a
ComlLogicalLink has requested exclusive privilege to control the physical ComParams (see 8.4.13).

NOTE RBhysical ComParams cannot be changed using the TempParamUpdate flag in a PDUStartComPrimitiverfungtion
call.
Working buffer is moved to
Queued active buffer at the time CoP4
E Client (PDU_COPT_UPDATEPARAM) is
£ E placed in the CoP queue
g = :
£ :
g =
S 2
-1
3 2 -
= > \ ComLogicalLink
8 WorkKing buffer ‘ Queued active buffer
Cop queue:
A 4 7
Aftach the 6| CoP6 - PDU_COPT_SENDRECV - P2=40ms - TempParamUdate=1
Lorrect == 5| CoP5 - PDU_COPT_SENDRECV - P2=20ms - TempParamUdate=0
cdmparam 4[CoP4 - PDU_COPT_UPDATEPARAM
buffdr to the CoP 3| CoP3 - PDU_COPT_SENDRECV - P2=50ms - TempParamUdate=0 Queued active buffer is moved to
at the time the 2 [ CoP2 - PDU_COPT_SENDRECV - P2=30ms - TempParamUdate=1 Active buffer at the time CoP4
CoPJs placed in 1| CoP1 - PDU_COPT_STARTCOMM - P2=50ms - TempParamUdate=0 (PDU_COPT_UPDATEPARAM) is
t
the FoP queue. executed from CoP Queue.
[ Active buffer Je—| Queued active buffer |¢- == -—-—{ (status =PDU_COPST_EXECUTING)
] — Ar—/—— _____________ |
| | T
| ] Application | All ComLogicalLinks sharing the same
SE PP physical resource read the same set
| E ‘g | of physical ComParams from the
| g = | Working buffer.
&
ECK:]
: E b % : Active Buffer: Working Buffer:
5 2
£S5 =
- Franspor |
| 5 i - " | . Physical
o 2.8 Physical
| QS | ComParam
ECR ComParam Cache
| E 3° | Cache
2]
| 52 |
-
(- ) :
| ﬁ < Rhysical |
| |

r
|
|
|
|

"rq
=

igure 22 < Example of buffer diagram for ComParam buffer operation example (4 of 5)
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8.4.15.11 Additional example for ComPrimitive queuing

Figure 23 gives an additional example of the order of ComPrimitive queuing for the above ComPrimitive sequence

operation.
The CoP gets associated The WB is copied to the AN
with the QB or WB when it QB before the .
gets added to the CoP queue PDUStartComPrimitive P2=40ms, is not used by
function returns. CoP5 because the
\\ PDUSetComParam
\ The QB is copied to the AB came after the CoP4yp
\ /— when the CoP executes. was queued
\
\ s
A
A fo) /// ///
4 d
CoP6y, P2=40ms | 7
s yd
CoP5  P2=20ms,{ 7
i PDUSetComParam(P2, 40 ms) ¢ Thé QB is copied td
CoP4 (o]
z PDUSetComParam(P2,20 ms) | the WE before tbe .
CoP3 P2=50ms | N\ ____——=t-r- PDUStartComPrlm tive
____________ function returns
CoP2;p P2=30ms ¢~~~
PDUSetComParam(P2,30 ms) |
CoP1 P2=50ms
Legend: E
UP = CoP.6FPPDU_COPT_UPDATERAM type
TP = CoRP.with TempParamUpdate flag set
QB ='Queued Buffer
AB& Active Buffer
WB = Working Buffer
Figure 23 — Example diagram for ComPrimitive Queuing (5 of 5)
8.4.[6 PDUSetComParam
8.4.16.1 Purpose
The|PDUSetComParam function transfers a ComParam setting to the D-PDU API for the given ComLogicalLink. The
ConjParam will be storedin a working buffer ComParam set. Thus, multiple ComParam changes can |be achieved
by multiple sequentialcalls of the PDUSetComParam function. The working buffer ComParam set of al] ComParam
chapges will betgme active for the ComLogicalLink on a PDUConnect or when a ComPrimitive of type
PDU_COPT_UPBATEPARAM is issued. A temporary set of ComParam changes can also be used for individual
ComPrimitives+(see 8.4.17).
8.4.'16.2 Behaviour

a)

b)
8.4.

a)

Validate all input parameters.

NOTE Pointer parameters cannot be NULL.
Copy the parameter data to the ComParam working buffer.
16.2.1 Behaviour — Use cases

Use case: “ComLogicalLink, not connected”

The ComParam working buffer will be moved to the ComParam active buffer after calling the function

PDUConnect.
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b)

d)

e)

Use case: “ComLogicalLink, connected”

Initiating a PDUStartComPrimitive function of type PDU_COPT_UPDATEPARAM will copy the working buffer
to the queued active buffer and queue the ComPrimitive in the ComLogicalLink’s internal ComPrimitive
queue. The ComParam queued active buffer will be moved to the ComLogicalLink’s active buffer when the
ComPrimitive starts execution (i.e. the ComPrimitive PDU_COPST_EXECUTING event occurs).

NOTE 1

If the CLL is in the PDU_CLLST_COMM_STARTED state and tester present handling is enabled

(see

CP_TesterPresentHandling), any changes to one of the tester present ComParams will cause the tester present message to

be sent

immediately, prior to the initial tester present cyclic time.

NOTE 2 Protocol handler always waits the proper P3Min time before allowing any transmit. See CP_P3Min, CP_P3Func
and CP_P3Phys.

Use cas

This Cd
ComPa
will nd

PDUSef|ComParam.

NOTE 3
returns

NOTE 4

Use cas
physicd

There i
tempor
shares
PDULo
ComPa
ComPa
(PDU_H
cannot
other

comple|
are not

Use cas

prohibited using PDUSetComParam.

A Com
PDUGe

Use cas

: “ComLogicalLink, connected” and ComPrimitive (with TempParamUpdate-Flag set to '1")

mPrimitive will use the ComParams contained in the working buffer, NOT the active buffer. T
rams shall be in effect for the ComPrimitive until it is finished. The ComParams for the, ComPrim
t change even if the “active” or “working” buffers are modified by any subsequent call

The ComParam working buffer is restored to the active buffer when the PDUStartComPrimitive functioy

Physical ComParams cannot be changed using the TempParamUpdate Elag:

b: Physical BusType ComParam Change A ComParam of type €omParamType = PDU_PC_BUSTYPE
1 type of ComParam.

arily using the TempParamUpdate Flag). The default behaviour is that any ComLogicalLink w
the physical resource may modify the physical;:€omParams. The ComLogicalLink which uses
kResource to lock the physical ComParams-will get exclusive rights to modify the phy
fams for the resource (see Table 22). If a “non-owning” ComLogicalLink attempts to modify a phy!
fam, after a PDU_COPT_UPDATEPARAM, “the D-PDU API will generate an error event
RR_EVT_RSC_LOCKED) indicating theé-requested change is not possible. If one or more ComPar
be set, PDU_COPT_UPDATEPARAM!\CoOP generates ONE PDU_ERR_EVT_RSC_LOCKED error event.
lomParams are set. The CLL (generates a PDU_COPST_FINISHED event, indicating that the
ted. The CLL continues with thenext CoPs. (The CoPs already queued at the moment the error oc
cancelled.)

e: Unique ID Type_CoimParam Change Changes to any ComParam of type PDU_PC_UNIQUE_ID

Param of typé. PDU_PC_UNIQUE_ID is used only by the functions PDUSetUniqueRespldTable
UniqueRéspldTable.

b: Téstéer Present (PDU_PC_TESTER_PRESENT) Type ComParam Change Changes to any ComPara

type PI

DU-PC_TESTER_PRESENT cannot be changed temporarily using the TempParamUpdate flag in

hese
tive
5 to

call

isa

5 only one set of physical ComParams per each physicalresource (therefore, they cannot be chagged

hich
the
bical
bical
tem
ams
The
CoP
curs

are

and

mn of
the

PDU_COP_CTRL_DATAStructure. (See 10.1.4.17]. ONCe tester present nandling 1s enabled the message 15

sent

immediately, prior to the initial tester present cyclic time (CP_TesterPresentTime). After initial transmission,
the periodic tester present interval begins.

8.4.16.3 C/C++ prototype

EXTERNC T_PDU_ERROR PDUSetComParam(UNUM32 hMod, UNUM32 hCLL, PDU_PARAM_ITEM *pParamltem)

8.4.16.4 Parameters

hMod
hCLL

62

Handle of MVCI protocol module.

Handle of ComLogicalLink for which the given ComParam is to be set.
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ComParam item structure with the ComParam element to be set. The structure can be allocated
from the D-PDU API by calling the function PDUGetComParam(). It has to be filled with the desired
ComParam value by the application before calling this function. The value information (min value,
max value, default value) can be extracted from the MDF by the application. The data structure is
described in 10.1.4.5.

If the application is using the structure allocated by the D-PDU API from the PDUGetComParam()
function, it is only allowed to alter the value of the data in this structure and should not increase

Tabl

or decrease the data length.

e 25 specifies specific return values.

8.4.16.5 Return values

Table 25 — PDUSetComParam return values
Definition Description

PDY_ERR_PDUAPI_NOT_CONSTRUCTED D-PDU API has not been constructed before.
PDU_ERR_COMM_PC_TO_VCI_FAILED Communication between host and MVCI protocol module failpd.
PDY_ERR_INVALID_HANDLE Invalid MVCI protocol module Handle or\ComLogicalLink harldle.
PDY_ERR_MODULE_NOT_CONNECTED MVCI protocol module has not been connected. See PDUMdduleConnect

function.
PDUY_ERR_COMPARAM_NOT_SUPPORTED ComParam is not supported, €.g. because it is of type PDU_PC{UNIQUE_ID.
PDUY_ERR_INVALID_PARAMETERS One of the following conditions is invalid:

— Invalid ComParam.ID;

— Invalid ComParam structure;

— NULLpointer for pParamltem.

ComParam value specified cannot be supported by the M)CI protocol

module hardware/software.
PDU_ERR_FCT_FAILED Function call failed.
PDY_STATUS_NOERROR Function call successful.
8.4.E7 PDUStartComPrimitive
8.4.17.1 Purpose
The|PDUStartComPrimitive function creates a ComPrimitive (used for sending/receiving data) of a giyen type and
initiptes its execution. The execution depends on the ComPrimitive type and the protocol implementdtion. The D-
PDU data to“be/sent is referenced by pCoPData. The PDU_COP_CTRL_DATA structure provides additipnal control
over the texecution (see 10.1.4.17). The phCoP is a call-by-reference place where the ComPrim|tive handle
(assigned by the D-PDU API) will be stored for further API function calls. The ComPrimitive’s status (see D.1.4 and
10.1.4.41.1 for further descriptions) can be requested via the API function PDUGetStatus() or can belretrieved as
an event item.
NOTE The D-PDU API will destroy a ComPrimitive internally as soon as the ComPrimitive has reached the status

PDU_COPST_FINISHED or PDU_COPST_CANCELLED. Once a ComPrimitive has reached the FINISHED or CANCELLED state, no
more result items will be queued for the ComPrimitive in the ComLogicalLink’s event queue. After internal destruction of a
ComPrimitive, no more operations can be executed related to this ComPrimitive. (A PDU ERROR PDU_ERR_INVALID_HANDLE
will be returned for a function call referencing the destroyed ComPrimitive.)

8.4.

a)

17.2 Behaviour

Validate all input parameters.

Required pointer parameters shall not be NULL. Non-required parameters shall not be checked for NULL.
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b)

d)

8.4.17.2.1 |Behaviour — Use cases

a)

b)

d)

64

Check the state of the resource used by the ComLogicalLink and return an error if it is currently unavailable
(i.e. reserved by another ComLogicalLink).

Place the ComPrimitive into the CoP Queue and “tie” the correct set of ComParams to the ComPrimitive.

— The ComPrimitive shall use the ComParams from the “active” buffer if TempParamUpdate is set to 0.

NOTE1 At the time the ComPrimitive is queued, the set of ComParams “tied” to the ComPrimitive will be a copy
of the queued active buffer. The queued active buffer will be an exact match to the active buffer for the
ComLogicalLink if there is no ComPrimitive previously queued of type PDU_COPT_UPDATEPARAM. This ensures
that the set of active ComParams for a ComPrimitive is deterministic at the time the ComParam buffer is “tied” to
the ComPrimitive. See Figure 23 for an example on handling of ComPrimitive queuing.

— The ComPrimitive shall use the ComParams from the “working” buffer if TempParamUpdate is set to 1

ea-RDILL COD CcTDI _NATA o+ it H 1014 172
Sge+ DO_CUOT _CTINE_ DI T Ir ST UCTUTCTIT TO Lt L7 )+

NOTE 2  If TempParamUpdate is set to 1, the ComParam working buffer is restored to the active buffer wher] this
PIyUStartComPrimitive function call returns.

NOTE 3  Physical ComParams (ComParamType = PDU_PC_BUSTYPE) are not affected by the TempParamUgdate
fldg. Only one set of physical ComParams exist for a physical resource and they cannot be changed‘temporarily|by a
CdmPrimitive. If the physical ComParams are locked by another ComlLogicalLink, ther a
PI)U_COPT_UPDATEPARAM will generate an error event (PDU_ERR_EVT_RSC_LOCKED) if.physical ComParam§ are
to[be modified.

— Thie set of ComParams “tied” to a ComPrimitive shall be in effect for the ComPrimitive until it is finighed
or|cancelled. The ComParams for the ComPrimitive will not change even if the “active” or “worKing”
buffer is modified by any subsequent calls to PDUSetComParam jor *PDUStartComPrimitive of fype
POU_COPT_UPDATEPARAM.

— T ComPrimitive shall use the UniqueRespldTable from the “active” table. Tempofary
UniqueRespldTables are not supported. The UniqueRespldTable shall be in effect for the ComPrim|tive
until it is finished. The UniqueRespldTable for the ComPrimitive will not change even if the “active” table
is modified by any subsequent calls to PDUSetUniqueRespldTable or PDUStartComPrimitive of fype
POU_COPT_UPDATEPARAM.

Set statyis of ComPrimitive to PDU_COPST_IDLE as it is-placed in the queue.

See 8.2.p for detailed description on the different ComPrimitive types and how they are used in the diffefrent
states df the ComLogicalLink.

Use casg: Initial receive handling

A trangport layer should J4se the UniqueRespldentifer table and ComParams from the currently agtive
SendRgcv ComPrimitive ferinitial receive handling of frames/messages. If the ComLogicalLink does not have
an actipe SendRecv €omPrimitive, then the current active ComParam buffer should be used. Once| the
frame/message is beund to a ComPrimitive, the set of ComParams attached to the CoP should be used forfany
further|processing (e.g. receive timing).

Use cas¢: CEL State = PDU_CLLST_OFFLINE

This is the initial state of the ComLogicalLink on creation (PDUCreateComLogicalLink) and when the
ComLogicalLink has been disconnected from the vehicle bus (PDUDisconnect or on loss of communication to
a module). No ComPrimitives can be added to the CLL queue while in this state (result =
PDU_ERR_CLL_NOT_CONNECTED). The ComLogicalLink shall be in the state PDU_CLLST_ONLINE to allow any
ComPrimitive queuing (see 8.4.11).

Use case: CLL State Change = (any state -> PDU_CLLST_OFFLINE)
The ComLogicalLink transitions to PDU_CLLST_OFFLINE from any other ComLogicalLink state on a successful
function call to PDUDisconnect or on a loss of communication to a module. All ComPrimitives currently

executing (i.e. periodic) and all ComPrimitives in the CoP queue will be cancelled. A status event item,
PDU_COPST_CANCELLED, is generated for each active CoP for the ComLogicalLink. The orders of events
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e)

ISO 22900-

under the case of losing communications to a module are: PDU_ERR_EVT_LOST_CO
PDU_COPST_CANCELLED, PDU_CLLST_OFFLINE and PDU_MODST_NOT_AVAIL.

Use case: CLL State Change = (PDU_CLLST_OFFLINE -> PDU_CLLST_ONLINE)

2:2017(E)

MM_TO_V(I,

The ComLogicalLink changes state from PDU_CLLST_OFFLINE to PDU_CLLST_ONLINE after a successful call
to PDUConnect. Some vehicle protocols require an initialization sequence (e.g. ISO 14230). Therefore, for
those protocols, the ComLogicalLink shall be in the state PDU_CLLST_COM_STARTED to allow for regular
transmits on the vehicle bus [i.e. ComPrimitives of type PDU_COPT_SENDRECV with NumSendCycles != 0 will
not be allowed (result = PDU_ERR_CLL_NOT_STARTED)]. Receive only ComPrimitives can be used to monitor
the vehicle bus in this ComLogicalLink state (i.e. PDU_COPT_SENDRECV with NumSendCycles = 0 and

NumReceiveCycles != 0).

NOT

g)

8.4.

Whe

each status change use case.

a)

[17.2.2 Behaviour — ComPrimitive status events

Use case: CLL State Change = (PDU_CLLST_ONLINE -> PDU_CLLST_COM_STARTED)

The ComLogicalLink changes state from PDU_CLLST_ONLINE to PDU_CLLST_COM_STARTED’ aftg
execution of the ComPrimitive of type PDU_COPT_STARTCOMM. If tester present handling is ¢
CP_TesterPresentHandling), the message is sent immediately, prior to the initial tester presen
(CP_TesterPresentTime). After initial transmission, the tester present periodic interval is started.

E Tester Present messages are only enabled in the state PDU_CLLST_COM_STARTED:

Use case: CLL State Change = (PDU_CLLST_COM_STARTED -> PDU_CLLST\ONLINE)

The ComLogicalLink changes state from PDU_CLLST_COM_STARTED to PDU_CLLST_ONLINE aftg
execution of the ComPrimitive of type PDU_COPT_STOPCOMM: All ComPrimitives currently ex
periodic) and all ComPrimitives in the CoP queue will be\cancelled when this ComPrimitive
executes or when the ComLogicalLink transitions ¢tor' PDU_CLLST_OFFLINE. A status
PDU_COPST_CANCELLED, is generated for each active GoP for the ComLogicalLink.

n a ComPrimitive changes status, a status event item is generated (see D.1.4). The following li

Use case: CoP State Change (IDLE -¥EXECUTING)

When a ComPrimitive is removed from the CoP Queue for execution, the status of the ComPrimi
PDU_COPST_EXECUTING.

— If the CoP is of type PDU_COPT_UPDATEPARAM, copy the queued active buffer to the Com
active buffer,and-immediately set the state to PDU_COPST_FINISHED.

NOTE 1 <{Jf-the CLL is in the PDU_CLLST_COMM_STARTED state and tester present handling is
CP_TesterPresentHandling), any changes to one of the tester present ComParams will cause the
message to be sent immediately, prior to the initial tester present cyclic time.

NOTE 2 Protocol handler always waits the proper P3Min time before allowing any transmit. S

r successful
nabled (see
cyclic time

r successful
ecuting (i.e.
successfully
bvent item,

st describes

five is set to

LogicalLinks

enabled (see
bster present

be CP_P3Min,

CP_P3Func and CP_P3Phys.

b)

immediately set the state to PDU_COPST_FINISHED.

If the protocol cannot handle the length of a ComPrimitive, an error event, PDU_ERR_EVT_PR

If the CoP is of type PDU_COPT_RESTORE_PARAM, copy the active buffer to the working buffer and

OT_ERR, is

generated and the ComPrimitive is put into the FINISHED state. A protocol handler may be defined by
ComParams which are used to validate a ComPrimitive size and therefore could reject a ComPrimitive

based on the length of the PDU (e.g. see CP_HeaderFormatKW).

Use case: CoP State Change (EXECUTING -> WAITING)
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A periodic send ComPrimitive will transition to PDU_COPST_WAITING after it has finished each of its periodic

cycles.

Use case: CoP State Change (WAITING -> EXECUTING)

A periodic send ComPrimitive will transition to PDU_COPST_EXECUTING when it is time to begin its next
transmission cycle.

d)

Use case: CoP State Change (EXECUTING -> FINISHED)

A ComPrimitive will transition to PDU_COPST_FINISHED after it has completed execution. A periodic send
ComPrimitive will transition to FINISHED after its last send cycle (NumSendCycles > 1 but not infinite (-1)). A
ComPrimitive will transition to FINISHED whether it has completed successfully (e.g. all expected responses

receive)
Use cas
A ComHK

aH

aH
aH

a (
ex

co
8.4.17.3 (

EXTERNC
UNUM32 C
*phCoP)

8.4.17.4 K

hMod

hCLL
CoPType
CoPDataSiz
pCoPData
pCoPCtrlDa

d) or unsuccessfully (e.g. receive timeout with no expected responses received).
: CoP State Change (any state -> CANCELLED)

rimitive will transition to PDU_COPST_CANCELLED on the following conditions:
DUDisconnect was issued for the ComLogicalLink;

DUDestroyComLogicalLink was issued for the ComLogicalLink;
DUCancelComPrimitive was issued for the ComPrimitive;

omPrimitive of type PDU_COPT_STOPCOMM has completed and there were ComPrimitives currg
pcuting or in the CoP queue;

mmunications were lost to the MVCI protocol module:

/C++ prototype

 PDU_ERROR PDUStartComPrimitive(UNUM32 hMod, UNUM32 hCLL, T_PDU_COPT CoPT|
bPDataSize, UNUM8 *pCoPData, PDUCOP_CTRL_DATA *pCopCtrlData, void *pCoPTag, UNU
arameters

Handle of MVCI protocol module.
Handle of the ComLogicalLink for which the ComPrimitive shall be started.

Type of the ComiPrimitive to be started. See D.1.2 for a list of ComPrimitive types.

1

Size of data‘for the ComPrimitive; if 0, no data is supplied.
Reference of the buffer holding the data; NULL if no data is supplied.

ta |, Peinter to the control data structure for the ComPrimitive; NULL if no control data are suppl

Data structure described in 10.1.4.17.

ntly

ype,
M32

ed.

pCoPTag

phCoP

NOTE I'ne PDU_COP_CTRL_DATA structure 1s not used
PDU_COPT_UPDATEPARAM and PDU_COPT_RESTORE_PARAM.

Application-specific tag value providing additional information concerning the event sou

for the ComPrimitives ol type

rce

(e.g. pointer into application-specific structure for ComLogicalLink). The D-PDU API does not
interpret this value, it is tied to the ComPrimitive and made available to the application when

event items are taken from the event queue. For more information, see Annex E.

Call-by-reference place for storage of ComPrimitive handle. This unique handle is assigned
the D-PDU API for this new ComPrimitive.

Table 26 specifies specific return values.
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8.4.17.5 Return values

Table 26 — PDUStartComPrimitive return values

Definition Description
PDU_ERR_PDUAPI_NOT_CONSTRUCTED D-PDU API has not been constructed before.
PDU_ERR_COMM_PC_TO_VCI_FAILED Communication between host and MVCI protocol module failed.
PDU_ERR_INVALID_HANDLE Invalid MVCI protocol module handle or ComLogicalLink handle.
PDU_ERR_MODULE_NOT_CONNECTED MVCI protocol module has not been connected. See PDUModuleConnect
function.

PDU_ERR_CLL_NOT_CONNECTED ComLogicalLink is not connected.

PDUY_ERR_CLL_NOT_STARTED Communications are not started on the ComLogicalLink [yet. A Send
ComPrimitive cannot be accepted in this state.

PDUY_ERR_TX_QUEUE_FULL The ComLogicalLink’s transmit queue is full; the €omPrimitive could not
be queued.

PDU_ERR_RSC_LOCKED_BY_OTHER_CLL The ComLogicalLink’s resource is cutpently locked |py another
ComLogicalLink.

PDY_ERR_INVALID_PARAMETERS Invalid NULL pointer for phCoP or pCopData or pCopCtrlData or the

expected response structure~ for a ComPrimitive | with the
NumReceiveCycles != 0 is NULL*or has 0 entries.

For ComPrimitive of type PDU_COPT_START¢OMM or
PDU_COPT_STOPCOMM ©r\PDU_COPT_SENDRECV, NumSend(ycles>0 and
CoPDataSize is zero.

PDUY_ERR_TEMPPARAM_NOT_ALLOWED Physical ComParam$s cannot be changed as a temporary ComPpram.
PDU_ERR_FCT_FAILED Function call failed.
PDY_STATUS_NOERROR Function €all successful.

8.4.18 PDUCancelComPrimitive
8.4.[8.1 Purpose

Cangel the current running operation for the given ComPrimitive.
8.4.18.2 Behaviour

a) [Validate input payaméters.

b) |Remove ComPfimitive from the CoP Queue.

c) |Set status.of ComPrimitive to PDU_COPST_CANCELLED.

d) [Ifthe’ComPrimitive is already in the PDU_COPST_FINISHED status, this call will return success.

8.4.18.3 C/C++ prototype
EXTERNC T_PDU_ERROR PDUCancelComPrimitive(UNUM32 hMod, UNUM32 hCLL, UNUM32 hCoP)
8.4.18.4 Parameters

hMod Handle of MVCI protocol module.
hCLL Handle of ComLogicalLink.
hCoP Handle of the ComPrimitive which is to be cancelled.

Table 27 specifies specific return values.
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8.4.18.5 Return values

Table 27 — PDUCancelComPrimitive return values

Definition Description

PDU_ERR_PDUAPI_NOT_CONSTRUCTED

D-PDU API has not been constructed before.

PDU_ERR_COMM_PC_TO_VCI_FAILED

Communication between host and MVCI protocol module failed.

PDU_ERR_IN

VALID_HANDLE Invalid MVCI protocol module Handle or ComLogicalLink handle.

PDU_ERR_MODULE_NOT_CONNECTED

function.

MVCI protocol module has not been connected. See PDUModuleConnect

PDU_ERR_CLL_NOT_CONNECTED

ComLogicalLink is not connected.

PDU_ERR_F(T_FAILED Function call failed.
PDU_STATU$_NOERROR Function call successful.
8.4.19 PDUGetEventltem
8.4.19.1 HRurpose

Retrieve ev
MVCI proto
event item,
For definitig
8.4.19.2 K
a) Validatg
NOTE 1 H
b) Allocats
c) Fill out

d) Removg

bnt item data (PDU_EVENTL_ITEM) for given event source. PDUEventltem expects a reference o
ol module or ComLogicalLink as input parameter to identify therevent source. After retrieving
he application can evaluate the type of item and then access the item-specific data.
n of PDU_EVENT_ITEM and event types, see 10.1.4.11.

ehaviour

all input parameters.

ointer parameters cannot be NULL.

memory for PDU_EVENT_ITEM.

he event item information for the specified handle (Module or CLL).

the event item entry from the’queue. Memory for the item remains allocated.

he event item is allocatedand managed by the D-PDU API. It is destroyed by the application after use by c3
on PDUDestroyltem()-(see 8.4.20).

/C++ prototype
|[PDU_ERROR PDUGetEventltem(UNUM32 hMod, UNUM32 hCLL, PDU_EVENT_ITEM **pEventltem

arameters

f an
the

lling

NOTE 2 ]
the API funct
8.4.19.3 (
EXTERNCT
8.4.19.4 B
hMod

hCLL

pEventltem

Handle of the MVCI protocol module for which the event item is to be retrieved.
PDU_HANDLE_UNDEF if an item is for a system event (e.g. D-PDU API system events like

PDU_IT_INFO).
NOTE IfhMod is set to PDU_HANDLE_UNDEF, then the hCLL handle is ignored.

Handle of the ComLogicalLink for which the event item is to be retrieved; PDU_HANDLE_UNDEF if
an item for the given MVCI protocol module is to be retrieved (e.g. MVCI protocol module events).

Call-by-reference place for storing the pointer to the event item corresponding to the given event,
hMod and hCLL. Returns NULL if no result item is available. Data structure is described in
10.1.4.11.

Table 28 specifies specific return values.
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Table 28 — PDUGetEventItem return values

Definition

Description

PDU_ERR_PDUAPI_NOT_CONSTRUCTED

D-PDU API has not been constructed before.

PDU_ERR_COMM_PC_TO_VCI_FAILED

Communication between host and MVCI protocol module failed.

PDU_ERR_INVALID_HANDLE

Invalid MVCI protocol module Handle or ComLogicalLink handle.

PDU_ERR_MODULE_NOT_CONNECTED

MVCI protocol module has not been connected. See PDUModuleConnect
function.

PDU_ERR_INVALID_PARAMETERS

Invalid NULL pointer for pEventltem.

PDUY_ERR_EVENT_QUEUE_EMPTY

No more event items are available.

PDU_ERR_FCT_FAILED

Function call failed.

PDUY_STATUS_NOERROR

Function call successful.

8.4.20 PDUDestroyltem

8.4.20.1 Purpose

Des

8.4.20.2 Behaviour

a)

NOTE

Validate all input parameters.

Pointer parameters cannot be NULL.
b)
c) [Free memory reserved by the D-PDU API.

8.4.20.3 C/C++ prototype

EXTERNC T_PDU_ERROR PDUDestroyltem(PDU_ITEM *pltem)

8.4.20.4 Parameters

pltgm

Table 29 specifies specific return values.

8.4.20.5 Return values

Validate item type to be destroyed (see 10.1.4.2 for the description of item types).

Pointérto the item to be destroyed. The data structure is described in 10.1.4.2.

roy the given item (works with all created items; item data type has to be casted). See D-PDU API item type
valyes for the different type of items for the D-PDU API.

IdDI€ 27 — FDUDCESroyIuelil reuaril vdiues

Definition

Description

PDU_ERR_PDUAPI_NOT_CONSTRUCTED

D-PDU API has not been constructed before.

PDU_ERR_INVALID_PARAMETERS

Invalid item type or the pltem parameter is NULL. See 10.1.4.2 for the
different type of items possible.

PDU_ERR_FCT_FAILED

Function call failed.

PDU_STATUS_NOERROR

Function call successful.
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8.4.21 PDURegisterEventCallback

8.4.21.1 Purpose

Register or unregister a callback function for event notification. By default, event notification is deactivated.
8.4.21.2 Behaviour

a) Validate input parameter’s handles.

NOTE All handles could be PDU_HANDLE_UNDEF, which means that it is an event registration for the System (i.e. D-
PDU API).

b) Determ{ie WHeTher [T 15 a regiSter or UN-TegISTET TeqUest.
c) Either add or remove the callback function pointer to the proper object (System, Module, ComLogicalliink}.

d) Figure 34 shows the internal handling of events in the D-PDU APL
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ComPrimitive
or
ComLogical
Event Item
Is Callbfe_lck ﬁ;nction YES Use ComLogical Link
de 1ne_ed 01_' Callback function
ComLogicalLink
e
Module
/ Event Item
Is Callback function Use Default Callback
< defined for Module function
/ System
(PDU API)
/ Event Item
Is "De.fault" (_Zallback YES Use Default Callback
24 function definedfor function
System (PDU/API)

Figure 24 — Sequence of event handling
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8.4.21.3 C/C++ Prototype

EXTERNC T_PDU_ERROR PDURegisterEventCallback(UNUM32 hMod, UNUM32 hCLL, CALLBACKFNC
EventCallbackFunction)

8.4.21.4 Parameters

hMod Handle of a Module if an event callback function shall be registered for the
Module/System events. If hMod is PDU_HANDLE_UNDEEF, the hCLL parameter is not used
and the callback function is used for System event callbacks (i.e. DLL/Shared Library
error events).

hCLL Handle of ComLogicalLink if an event callback function shall be registered with respect to
2 Coml r\gir‘a” ink or PDU HANDLE UNDEE for rngichﬂaf‘ir\n of 1\/|nr]n]n/qycfnm callback

functions.

NOTE If a callback registration to a ComLogicalLink is requested after a ComLogicalLink’has been
connected (i.e. PDUConnect), an error will be returned.

EventCallbgckFunction Reference of callback function to be used for event notification. Or NULL'to0 deactivatq the
callback mechanism. C/C++ qualifier described in 10.1.2. Note thatonly one callpack
function can be registered for any given moduley Lor CLL. Calling
PDURegisterEventCallback for a second time with same hMod and hCLL values will rgsult
in the callback function reference being updated to the newly_passed reference value.

Table 30 sp¢cifies specific return values.
8.4.21.5 Return values

Table 30 — PDURegisterEventCallback return values

Definition Description

PDU_ERR_PIDUAPI_NOT_CONSTRUCTED D-PDU API has netbeen constructed before.

PDU_ERR_COMM_PC_TO_VCI_FAILED Communication between host and MVCI protocol module failed.

PDU_ERR_INVALID_HANDLE Invalid MVCI protocol module Handle or ComLogicalLink handle.

PDU_ERR_MPDULE_NOT_CONNECTED MVEIprotocol module has not been connected. See PDUModuleConneft
function.

PDU_ERR_CIL_CONNECTED ComlLogicalLink is not in the OFFLINE state and cannot accept the
registration of a new callback.

PDU_ERR_F(T_FAILED Function call failed.

PDU_STATU$_NOERROR Function call successful.

8.4.22 EventCallbackprototype

8.4.22.1 Hurpose

The EventC*”‘M"" Brotetype naadctao-ha imnlc:ﬂnnc-n,l and raaictarad by tha annlication I+ ic yragictarad and

AAAAAAAA Protortype—Trecas—o—oC—Tmp Trerrte o T e ST ter ey e e p P Catr o e 1o T e g ToteT et

known to the D-PDU API after a call of function PDURegisterEventCallback() with a reference to the application’s
callback function as a parameter. After registration, the application’s callback function will be invoked by the D-
PDU API whenever an event occurs. The callback function receives the event type, a handle of the resource (i.e.
MVCI protocol module or ComLogicalLink) causing the event and an application-specific tag. The application can
process the event immediately or pass it to an internal thread, which processes the events for the specific resource
(i.e. MVCI protocol module or ComLogicalLink).

The runtime duration of the event callback function shall be as short as possible in order to avoid any unnecessary
blocking of the D-PDU API software. The callback function will be called on the thread of the D-PDU AP]I, therefore
it is recommended that the application callback function post an event to wake another thread to do the reading of
the event data. If the application shall make a D-PDUAPI function call in the callback routine, then
PDUGetEventitem is the only permitted call.
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NOTE 1 All events (status, error and results) generated by a ComLogicalLink or ComPrimitive will be placed in the
ComLogicalLink’s Event Queue. An event callback is either generated when there are events in the queue when the
PDURegisterEventCallback function is called that registers a callback function or the ComLogicalLink’s Event Queue transitions
from empty to NOT empty. In other words, multiple events will not generate multiple callbacks even though each is a separate
event item in the Event Queue. The application is responsible for reading ALL events from the ComLogicalLink’s Event Queue
before another callback will be generated.

The application shall be careful when registering the same callback function to multiple ComLogicalLinks. In this
case, the callback function should be re-entrant just in case another ComLogicalLink (which may be running on a
separate D-PDU API thread) makes a callback while a previous callback is currently executing.

NOTE 2 If there is NO ComLogicalLink callback registered for a specific ComLogicalLink and a Module or System callback is
registered, the D-PDU API will default to using first the Module callback and otherwise use the system callback when events are
received for the ComLogicalLink. The application checks the handles of the EventCallback to determine whether it is from a
module, system or ComLogicalLink. This is also true if there is no module callback defined; any module events Wwould use the
systém callback.

NOTE 3 In a Windows D-PDU API DLL, the callback function will have the same _stdcall calling cenvention gs used for all
othefr D-PDU API functions exported from the DLL (see 9.7.2).

8.4.2.2 C/C++ prototype
void EventCallback(T_PDU_EVT_DATA eventType, UNUM32 hMod, UNUM32 hCLL) void *pClITag, void [‘pAPITag)
8.4.22.3 Parameters

eventType  Type of event which occurred (see D.1.8).

hMed Handle of MVCI protocol module [PDU_HANDLE_UNDEF if not from a module (System eyent
callback)].

hCLL Handle of ComLogicalLink causing the event (PDU_HANDLE_UNDEEF if not from a ComLqgicalLink).

pCliTag Tag value for a ComLogicalLink. This tag-should be ignored if the hCLL parameter =

PDU_HANDLE_UNDEEF. This is an application-specific tag value providing additional information
concerning the event source (e.g. pointer onto application-specific structure for ComLogicalLink).

pARITag Tag value for the D-PDU API. This is an application-specific tag value providing additiongl
information concerning the'event source (e.g. pointer onto application specific structurg for the D-
PDU API Library).

8.4.£2.4 Returnvalues

No ffeturn values are definedfor this function.
8.4.23 PDUGetObjectld

8.4.23.1 Purpese

Rettfieve thelitem id for given item of a given type. PDUGetObjectld expects the item type and the name of the item

as inputiparameters to identify the item. It then retrieves the id of the given item. The item id can also|be obtained
by pa¥sing the MDF file.

8.4.23.2 Behaviour
a) Validate all input parameters.

NOTE Pointer parameters cannot be NULL.
b) Determine the id of the requested object.

c) Fill out the response parameter pPduObjectld with the information.
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8.4.23.3 C/C++ prototype

EXTERNC

T_PDU_ERROR PDUGetObjectld(T_PDU_OB]JT pduObjectType, CHAR8* pShortname,

*pPduObjectld)

8.4.23.4 Parameters

UNUM32

pduObjectType Enumeration ID of object type. See D.1.3.

pShortname Pointer to the shortname of object, e.g. ComParam “CP_P2Max”.

pPduObjectld Call-by-reference place for storing the PDU Object ID for “Shortname” of “pduObjectType”. The
id will be set to PDU_ID_UNDEF if the D-PDU API has no valid Object Id for the requested
object type and shortname.

Table 31 spgcifies specific return values.

8.4.23.5 R

L eturn values

Table 31 — PDUGetObjectld return values

Definition Description

PDU_ERR_PI]

UAPI_NOT_CONSTRUCTED D-PDU API has not been constructed before.

PDU_ERR_IN

VALID_PARAMETERS At least one of the parameters is invalid (ObjectType, ShortName) or

pointer to the pPduObjectld is NULL.

the

PDU_ERR_MPDULE_FW_OUT_OF_DATE The D-PDU API library has a.hewer version than the MVCI protpcol
module firmware. The MVCK protocol module firmware should| be
updated to work with the D<RDU API Library.

PDU_ERR_ARI_SW_OUT_OF_DATE The MVCI protocol module firmware has a newer version than|the
D-PDU API LibraryxThe D-PDU API Library should be updated to work
with the MVCI pretocol module firmware.

PDU_ERR_F(T_FAILED Function call failed.

PDU_STATU$_NOERROR Functiorrcall successful.

8.4.24 PDUYGetModulelds

8.4.24.1 HRurpose

Obtain mod}ile type Id, module handle information, vendor-specific string information and module status fronj the

D-PDU API. [All MVCI protocol modules detected by the D-PDU API are assigned a handle (hMod) by the D-

PDU API. Each MVCI protocolhnmodule is of a certain module type (ModuleTypeld). The hMod information is yised

to access th{

An informat
protocol mg
the new list

b individual miodules in most D-PDU API function calls.

ion callback occurs (see D.1.5, PDU_INFO_MODULE_LIST_CHG) when a change in the list of MVCI
dules‘is-detected by the D-PDU API. The client application should call PDUGetModulelds again to g
of-available MVCI protocol modules. The module handles (hMod) for modules which have already

been detect

dwill not be-changed - A moduleswhich has bheen connected-to (cnn 4 ')Q) willmaintain-its handl
o

(hMod) even after communication has been lost to the module. In this case, the module handle is destroyed only
after a PDUModuleDisconnect or PDUDestruct.

Changes to a module connection are observed by a status change (see 10.1.4.11.1, PDU_IT_STATUS and D.1.4).
Change of status occurs during PDUModuleConnect, PDUModuleDisconnect and loss of communications with an
MVCI protocol module. Change of status does not generate a PDU_INFO_MODULE_LIST_CHG event item.

8.4.24.2 Behaviour

a) Validate input parameter.

NOTE 1

74

Pointer parameter cannot be NULL.
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b) Allocate PDU_MODULE_ITEM structure and fill the call-by-reference variable pModuleldList. The D-PDU API

c)

structure (pModuleldList) has to be freed by calling PDUDestroyltem from the application.

NOTE 2 In the case of no detection of any MVCI protocol modules, the call to PDUGetModulelds will return a
PDU_MODULE_ITEM with the number of entries set to zero (NumEntries = 0) and the pointer to PDU_MODULE_DATA set

to NULL (pModuleData = NULL).

The D-PDU API shall generate a unique handle for each MVCI protocol module interface type supported.

EXAMPLE MVCI protocol module with three interface types. The strings are vendor specific.

Table 32 shows an example of unique handles per interface type.

Table 32 — Example of unique handles per intertace type

Ethernet interface Wireless interface USB.interfdce

hMe¢d 0x00000001 0x00000002 0x00000003
ModuleTypeld 0x00000001 0x00000001 0x00000001
ModuleStatus PDU_MODST_AVAIL PDU_MODST_AVAIL PPDUMODST_AVAIL
pVendorModuleName “MVCI Friendly Name ='VCI | “MVCI Friendly Name = 'VCI |/MVCI Friendly Name § 'VCI 1"

1 1
pVendorAdditionallnfo “Interface="Ethernet” “Interface="Wireless!” “Interface="USB"
d) |[If detection of a module or module interface type is lost and.the handle was in the state PDU_MJDST_AVAIL,

8.4.

Whe
des

b)

the handle will no longer be valid and will be removed from the list of detected modules. If th
module interface type is re-detected a new moduleshandle will be generated by the D-PDU

24.2.1 Behaviour — Use cases

n an MVCI protocol module changes.status, a status event item is generated (see D.1.4). The fi
ribes each status change use case.

Use case: Module State = PDUSMODST_AVAIL
This is the initial stat¢ of-a MVCI protocol module when it is initially detected by the D-PDU AJ
event item is generated on this initial state. A module shall be in the state PDU_MODST_READY
API function calls‘to the module (see 8.4.29).

Use case: Module State Change = (PDU_MODST_AVAIL -> PDU_MODST_READY)

The module transitions to PDU_MODST_READY after a successful call to PDUModuleConnect. Th
now ready to begin an API session with the client application

e module or
API for the

module. Each time the list of module handles changes; an information event will be generated to Indicate that
a new list of MVCI protocol module handles is avajlable (see PDU_INFO_MODULE_LIST_CHG event)).

bllowing list

I. No status
o allow any

e module is

c)

d)

se case: Module State Change = (PDU_MODST_READY ->PDU_MODST_NOT_READY)

The module transitions to PDU_MODST_NOT_READY when a condition occurs on the device whi

ch prohibits

execution of any further API calls. This condition may only be momentary while the module recovers from the

not ready state (e.g. PDU_IOCTL_RESET).

Use case: Module State Change = (PDU_MODST_READY -> PDU_MODST_NOT_AVAIL) or
(PDU_MODST_NOT_READY -> PDU_MODST_NOT_AVAIL)

The module transitions to PDU_MODST_NOT_AVAIL on a loss of communication to a module. All
ComPrimitives currently executing (i.e. periodic) and all ComPrimitives in the CoP queue will be cancelled
(PDU_COPST_CANCELLED). All active ComLogicalLinks will go into the offline state (PDU_CLLST_OFFLINE).
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The orders of events under the case of losing communications to a module
PDU_ERR_EVT_LOST_COMM_TO_VC], PDU_COPST_CANCELLED, PDU_CLLST_OFFLINE
PDU_MODST_NOT_AVAIL.

e) Use case: Module State Change = (PDU_MODST_READY -> PDU_MODST_AVAIL)

are:
and

The module transitions to PDU_MODST_AVAIL after a successful call to PDUModuleDisconnect. All resources

are freed for the module.
8.4.24.3 C/C++ prototype

EXTERNC T_PDU_ERROR PDUGetModulelds(PDU_MODULE_ITEM **pModuleldList)

8.4.24.4 HRarameters

pModuleldllist Pointer for storing the pointer to Module Type Ids and the Module handles for all modules that

are connected to the D-PDU API. The data structure is described in 10.1.4.6.

Table 33 sp¢cifies specific return values.
8.4.24.5 Return values

Table 33 — PDUGetModulelds return values

Definition Description
PDU_ERR_PI)UAPI_NOT_CONSTRUCTED D-PDU API has not been constpucted before.
PDU_ERR_INVALID_PARAMETERS Invalid NULL pointer for pMeduleList.
PDU_ERR_F(T_FAILED Function call failed.
PDU_STATU$_NOERROR Function call successful.

8.4.25 PDUGetResourcelds
8.4.25.1 Hurpose
Obtain a lis{ of resource ids from the D-PDUNAPI for a given module that supports the resource data informa

The resourde data information is defined as a protocol, bus type and pin(s). The object Ids for the resource
information|can be obtained by using the PDUGetObjectld function.

ion.
Hata

The caller gupplies a referenceto a memory object that is of the type PDU_RSC_DATA. This object contfains
resource dafa information (pRésourceldData) for a single set of resource data information. The D-PDU API ghall

generate a PDU_IT_RSC_IDyobject (pResourceldList) that has a list of resource Ids that match the given reso
data informpation. The application shall release the D-PDU API memory by calling PDUDestroyltem after it
used the redource Id.ist information.

8.4.25.2 ehaviour

irce
has

a) Validate input parameters.
NOTE Pointer parameters cannot be NULL.
b) Function takes pResourceldData structure as allocated by the application.

c) Allocate memory for the pResourceldList result information.

d) Extracts required information from pResourceldData structure and determines the correct list of resource Ids

that match the resource data requested.
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8.4.25.3 C/C++ prototype

EXTERNC T_PDU_ERROR  PDUGetResourcelds(UNUM32 hMod, PDU_RSC_DATA  *pResourceldData,
PDU_RSC_ID_ITEM **pResourceldList)

8.4.25.4 Parameters

hMod Handle of MVCI protocol module. If set to PDU_HANDLE_UNDEF, then all modules
connected to the D-PDU API will return their resource Ids and the module handles which
support the PDU_RSC_DATA elements.

pResourceldData Call-by-reference place for the resource Id data information for a particular module type.
The data structure is described in 10.1.4.8.

pRé¢sourceldList Call-by-reference place for storing the Resource Id list for the selected resourcp data. This
item shall be destroyed by the application by calling PDUDestroyltem. The data structure is
described in 10.1.4.7.

Table 34 specifies specific return values.
8.4.25.5 Return values

Table 34 — PDUGetResourcelds return values

Deffnition Description

PDY_ERR_PDUAPI_NOT_CONSTRUCTED D-PDU API has not been cénstructed before.

PDUY_ERR_COMM_PC_TO_VCI_FAILED Communication between*host and MVCI protocol module failpd.

PDUY_ERR_INVALID_HANDLE Invalid MVCI pretoeol module Handle or ComLogicalLink harldle.

PDU_ERR_INVALID_PARAMETERS The reference'pointer is invalid (NULL) for pResourceldData jor
pResrouceldList.

PDUY_ERR_MODULE_FW_OUT_OF_DATE The DéPDU API library has a newer version than the MVCI pr¢tocol

module firmware. The MVCI protocol module firmware should be
updated to work with the D-PDU API Library.

PDU_ERR_API_SW_OUT_OF_DATE The MVCI protocol module firmware has a newer version thah the
D-PDU API Library. The D-PDU API Library should be updategl to work
with the MVCI protocol module firmware.

PDY_ERR_FCT_FAILED Function call failed.

PDUY_STATUS_NOERROR Function call successful.

8.4.26 PDUGetConflictingResources
8.4.26.1 Purpose

Proyide dailist of resources that conflict with and cannot therefore be selected at the same time ag a specified
resqurcexThe reason for the conflict may be that the resources utilize the same pin or utilize the samg controller.
ThelD=PDII APl uses the MDF and CDF to extract the information from all modules and module types It is possible
to detect conflicting resources in a one-vendor D-PDU API system. When MVCI protocol modules of more than one
vendor are connected by a Y-cable, the system-integrator has to take care of any conflicting resources. This
information would only be addressed to multiple MVCI protocol modules if there is more than 1 MVCI protocol
module connected to a vehicle. It is the responsibility of the application to determine which group of modules are
connected to a single vehicle and to fill out the pInputModuleList correctly.

8.4.26.2 Behaviour
a) Validate all input parameters.

NOTE Pointer parameters cannot be NULL.
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b) Determine all resource conflicts of Resourceld between the modules listed in pInputModuleList.
c) Allocate memory for the PDU_RSC_CONFLICT_ITEM structure.

d) Fill the call-by-reference variable pOutputConflictList. The D-PDU API structure (pOutputConflictList) has to
be freed by calling PDUDestroyltem from the application.

8.4.26.3 C/C++ prototype

EXTERNC T_PDU_ERROR PDUGetConflictingResources(UNUM32 resourceld, PDU_MODULE_ITEM
*pInputModuleList, PDU_RSC_CONFLICT_ITEM **pOutputConflictList)

8.4.26.4 Parameters

resourceld The resource identifier to check for conflicts. The resource id is available from the MDF ffile
and PDUGetResourcelds function.

[®))

pInputModuleList List of modules to determine conflicts against. The data structure is described in 10.1.4.
NOTE Both hMod and ModuleType need to be valid in this structure.

pOutputCorflictList ~ Call-by-reference place for storing the information for each conflictedresource. The data
structure is described in 10.1.4.9.

Table 35 sp¢cifies specific return values.
8.4.26.5 Return values

Table 35 — PDUGetConflictingResources return values

Definition Description
PDU_ERR_PIDUAPI_NOT_CONSTRUCTED D-PDU API has not been constructed before.
PDU_ERR_COMM_PC_TO_VCI_FAILED Communicatiofitbetween host and MVCI protocol module failed.
PDU_ERR_INVALID_PARAMETERS Invalid resource ID or one of the reference pointers (pInputModuleList or

pOutputConflictList) are invalid (NULL).

PDU_ERR_MPDULE_FW_OUT_OF_DATE The D-PDU API library has a newer version than the MVCI protocol
meodule firmware. The MVCI protocol module firmware should be
updated to work with the D-PDU API Library.

PDU_ERR_ARI_SW_OUT_OF_DATE The MVCI protocol module firmware has a newer version than the
D-PDU API library. The D-PDU API library should be updated to work
with the MVCI protocol module firmware.

PDU_ERR_F(T_FAILED Function call failed.

PDU_STATU$_NOERROR Function call successful.

8.4.27 PDUGetUniqueRespldTable

8.4.27.1 Hurpose

Retrieve information of all unique response identifiers configured for the ComLogicalLink. Each unique response
identifier is associated with a list of ComParams that are of type PDU_PC_UNIQUE_ID.

When this function is called prior to a PDUSetUniqueRespldTable, the structure returned will contain the
ComParam information for only a single unique response and the UniqueRespldentifier will be set to
PDU_ID_UNDEF. The ComParam information can then be used to determine the correct set of ComParams used by
the Protocol for unique ECU response identification.

Since the Unique Response ID Table is a structure holding ComParams, PDUGetUniqueRespldTable uses the same
mechanisms for handling ComParams in an internal working table as described for PDUGetComParams.
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NOTE ComParams that are of type PDU_PC_UNIQUE_ID can only be used with the Unique Response ID Table. They
cannot be used in the functions PDUGetComParam() or PDUSetComParam().

8.4.27.2 Behaviour
a) Validate all input parameters.
NOTE Pointer parameters cannot be NULL.
b) Allocate PDU_UNIQUE_RESP_ID_TABLE_ITEM structure. If the table has not been previously set by

PDUSetUniqueRespldTable, then only 1 entry will be allocated and the UniqueRespldentifier will be
PDU_ID_UNDEF.

c) [FiltimthetablestructurefortheComtogicattink—Theetemments—imthetables—arebased—omrthe selected
protocol for the ComLogicalLink. The number of ComParams in the list will be protocol \deppndent. The
number of entries in the table can be 1 or more.

8.4.7.3 C/C++ prototype

EXTIERNC T_PDU_ERROR PDUGetUniqueRespldTable(UNUM32 hMod, UNUM32 hCLL,
PDU_UNIQUE_RESP_ID_TABLE_ITEM **pUniqueRespldTable)

8.4.27.4 Parameters

hM¢d Handle of VCI Module.
hCLL Handle of ComLogicalLink.

pUnjiqueRespldTable Call-by-reference place for storing the Unique Response ID Table for the CLL;|the item is
allocated by the D-PDU API and has, to be released after use from the application by
calling the function PDUDestroyltém(). The data structure is described in 10.1}4.10.

Table 36 specifies specific return values.
8.4.27.5 Return values

Table 36 — PDUGetUniqueRespldTable return values

Definition Description
PDUY_ERR_PDUAPI_NOT_CONSTRUCTED D-PDU API has not been constructed before.
PDUY_ERR_COMM_PC_TO_VCI_EAILED Communication between host and MVCI protocol module failpd.
PDU_ERR_INVALID_HANDLE Invalid MVCI protocol module Handle or ComLogicalLink handle.
PDU_ERR_MODULE_NOT-CONNECTED MVCI protocol module has not been connected. See PDUModyleConnect

function.
PDU_ERR_INVALID_PARAMETERS The pointer pUniqueRespldTable is invalid (NULL).
PDUY_ERRSECT_FAILED Function call failed.
PDUY_SFATUS_NOERROR Function call successful.

8.4.28 PDUSetUniqueRespldTable

8.4.28.1 Purpose

Set Unique Response Id Table information for a ComLogicalLink. This function is used to set up a table of unique
response identifiers. Each unique response identifier contains a set of ComParams that uniquely define any

response from a specific ECU (functional or physical responses). The application assigns the UniqueRespldentifier.
The valid range for Unique Response Identifier values is 0x0 - OXFFFFFFFF.
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The Unique Response Id Table is used for physical responses, as well as for functional responses and monitored
messages. All addressing type modes (functional/physical) are contained in the list of ComParams so that any
message from a specific ECU is tied to a unique ECU identifier. This allows the application to use the
UniqueRespldentifier to an ECU variant without having to interpret any protocol-specific information (e.g. CAN
Ids and ECU Source Addresses).

Since the Unique Response ID Table is a structure holding ComParams, PDUSetUniqueRespldTable uses the same
mechanisms for handling ComParams in an internal working buffer as described for PDUSetComParams. The new
table will only become active upon a PDUStartComPrimitive of type PDU_COPT_UPDATEPARAM.

8.4.28.2 Behaviour

a) Validat

NOTE

e all input parameters.

Pointer parameters cannot be NULL.

b) Verify that all ComParam entries in the table are of the type PDU_PC_UNIQUE_ID.

c) Store thle table for ECU Response Handling in a working buffer.

8.4.28.2.1

a) Usecas

Behaviour — Use cases

: “ComLogicalLink, not connected”

The Urfique Response Identifer working table will be moved to the active table after calling the fundtion
PDUCofnect.

b) Use cas

p: “ComLogicalLink, connected”

Initiating a PDUStartComPrimitive function of type PDU_COPT_UPDATEPARAM will queue the ComPrim|tive

in the

LomLogicalLink’s internal ComPrimitive Queue. A‘copy of the URID table will be stored in a ququed

active fable when the ComPrimitive is placed on the €6mPrimitive Queue. The queued active table will be
used fqr all subsequent ComPrimitives being placed on the ComPrimitive queue. The Unique Resp

Identifi

change

case defcribed in 8.4.15.10.

8.4.28.3 (/C++ prototype

EXTERNC

PDU_UNIQUE_RESP_ID_TABLE_ITEM*pUniqueRespldTable)

8.4.28.4 HRarameters

hMod
hCLL

Handle of VCI Module.
Handle of ComLogicalLink.

pUniqueRegpldTable Call-by-reference place which contains the Unique Response ID Table for the CLL. The

itemis allocated ]r\y the app]ir‘:ﬂ'inn The data structure is described in 1014 10

nse

er queued active table will be moved to the ComLogicalLinks active table when the ComPrimf{tive
5 status to EXECUTING (PDU_COPST_EXECUTING). This functionality is similar to the ComParam| use

T_PDU_ERROR PDUSetUniqueRespldTable (UNUM32 hMod, UNUM32 hCLL,

Table 37 specifies specific return values.
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Table 37 — PDUSetUniqueRespldTable return values

Definition

Description

PDU_ERR_PDUAPI_NOT_CONSTRUCTED

D-PDU API has not been constructed before.

PDU_ERR_COMM_PC_TO_VCI_FAILED

Communication between host and MVCI protocol module failed.

PDU_ERR_INVALID_HANDLE

Invalid MVCI protocol module Handle or ComLogicalLink handle.

PDU_ERR_MODULE_NOT_CONNECTED

MVCI protocol module has not been connected. See PDUModuleConnect

function.

PDU_ERR_COMPARAM_NOT_SUPPORTED

One of the ComParams in the list is not of the type PDU_PC_UNIQUE_ID.

PDUY_ERR_INVALID_PARAMETERS The pointer pUniqueRespldTable is invalid (NULL).
PDY_ERR_FCT_FAILED Function call failed.
PDU_STATUS_NOERROR Function call successful.
8.4.28.6 Using the Unique Response ID Table (URID table) for physical and functional addressjing
The| sequence diagram demonstrates how to use the Unique Response [D-Table for functional gnd physical
addressing. See Figure 25.
Application PDU API | CLL Event Quéue CoP Queue | val | I
X X | X X ECUn
ﬁ | PDUCreateComLogicalLink() | | | | -
get tgmplate for a table entry U
genefate RespldTable PDUGetUniqueRespldTable() | | | | |
with Fesponse parameters
of knbwn ECUs | | | |
1d [ RespPar1 [ RespPar2 > generateRespldTable() | | | | |
; :Eﬁ ::z PDUSetUniqueRespldTable() L | | | |
3 $EA $E5 u
PDUSetComParam() | | | |
set ofher ComParam(s) * | | | |
e.g. fgr addressing mode vl_rl
PDUConnect() | | | |
All CpmParams including | | | |
parapeters from RespldTable PDUStartComPrimitive() VI-YI createCoP() | sendRequest() | |
becofne valid for the LogicalLink '|_| | '| | |
send Request to[ECUs()
startjcomPrimitive of type | | | queueCoPStatus() > CoPStatus.:PDU,COPST,EXECUT GO
PDUJCOPT_SENDRECYV,
NumbendCycles - 1, I I I
NumReceiveCycles = 0x7FFFFFFF | | | receive Responses fibm ECU n()
| | queueResult() | I\ |
| | I I
| PDUGetEventitem() | query()
result data with, = | |
JniqueRespld for, BCU n resultData() result() i | |
k——————— R Timeout expired
processData() | receivq Responses from ECUs fintil specific Tlimeout
PDUDestroyltem() | destroy() i i
ITl queueCoPStatus() CoPStatus=PDU_COPST_FINISHED()

T T I
repeat until CoPStatus::PDU,COPST,FINIS;jED | | | |
and PDUGetEventltem() returns PDU_ERR_| I[),ITEM ;

| | T | | |

Figure 25 — Sequence of URID table for physical and functional addressing

After creating a ComLogicalLink, the application generates the Unique Response ID Table, using the template from
a table entry retrieved by calling PDUGetUniqueRespldTable(). The application does the following steps to
configure the Unique Response Id Table.

© IS0 2017 - All rights reserved

81


https://standardsiso.com/api/?name=725e0865c6d0c961e734ed9b4914c608

IS0 22900-2:2017(E)

a) Add a table entry for each ECU in the functional group. If doing physical addressing, then only one entry is
needed.

b) Each entry contains a list of ComParams which uniquely identify an ECU response. These ComParams are of
type PDU_PC_UNIQUE_ID.

c) Assign a Unique Response ID value for each table entry (ID range is 0 to OXFFFFFFFF).

d) With this generated table, the application calls PDUSetUniqueRespldTable().

e) The application also sets other ComParams (PDUSetComParam), e.g. to switch the addressing mode to
functional addressing.
NOTE Some details are left out in the diagram, like necessary calls of PDUDestroyltem.

f) The apglication calls PDUConnect(), the Unique Response ID Table and other ComParams becomevalid fdr all
future ComPrimitives on the ComLogicalLink.

When a ConpPrimitive is configured with NumSendCycles set to 1 and NumReceiveCycles set te\~2 (IS-MULTIH

the MVCI py
protocol m
following sy
payload dat
ComLogicall
result data,

The sequen

otocol module expects responses from one or more ECUs. Until a specific time€out’expires, the M
dule receives responses and tries to match the Unique Response ID for. each response (see
bclauses for details). The Unique Response Id is saved and then returned\in a result item when
h is matched to a ComPrimitive expected response. The application retrieves the result items fromn
Link’s Event Queue (details of event notification are not shown in the diagram). When processing
he application is able to assign the data to a certain ECU via the Udigue Response ID.

te for physical addressing with single request/single response‘is very similar. The main differen

that the Unique Response ID Table contains exactly one entry, and  with NumReceiveCycles set to 1,

ComPrimitiy

8.4.28.7 K

8.4.28.7.1

re reaches the status PDU_COPST_FINISHED immediatelyywhen the only response is received.
Jandling of known and unknown responses froman ECU

Use cases

The following use cases concerning ECU response-handling have to be regarded.

a) Usecas

The app

e 1: Only known responses

LE),
[VCI
the
the
the
the

Ce is
the

ication knows the response.parameters of each ECU to respond to the functional/physical reqyest.

The application fills the Unique Response ID Table with an entry for each ECU. Then the D-PDU API use{

responsg
Thus, on

b) Usecas
The apy

function
UniqueRl

parameters from the Unique Response ID Table entries to setup receive message acceptance filt

y responses from known ECUs with a corresponding table entry will be received.
e 2: Only unkriowh responses

lication “has no knowledge about the response parameters of any ECU to respond to

the
ers.

hl/phyisical request. The application uses a Unique Response ID Table with only one entry, with

82

espldentlfler set to PDU ID_UNDEF [response parameter Values are “don't care” (i.e. NumParamI
=0)]. Thien=t A cive S S :
response structure, as descrlbed below for handllng of unknown ECU response Ids

Use case 3: Known and unknown responses

The application knows the response parameters of some ECUs to respond to the functional request, but there
may be additional unknown ECUs responding, and the application also wants to receive these responses to
detect unknown ECUs. The application fills the Unique Response ID Table with an entry for each known ECU
response and an additional entry with the UniqueRespldentifier set to PDU_ID_UNDEF [response parameter
values are “don't care” (i.e. NumParamltems =0)]. Then the D-PDU API receives all possible diagnostic
messages and filters them only with the expected response structure. Responses with known and unknown
response Ids are treated as described below.
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NOTE In all cases, the receive message acceptance filters automatically configured by the D-PDU API using the
Unique Response ID Table will be overridden by filters set by the application using a PDU_IOCTL_START_MSG_FILTER
command.

8.4.28.7.2 Handling of known ECU response ids

When the D-PDU API receives a message from an ECU, the following process steps are applied.

a) Determine if the message passes the acceptance filters (see 8.5.14).

b) Match the received message header information to an entry in the table of Unique Response ids. The matching

algorithm is protocol specific (e.g. some protocols will use CAN ids, others will use Target Addresses, ECU
Sources address, etc.).

c) |Once a UniqueRespldentifier is found, the payload data are attempted to be matclled to the
ExpectedResponseStructure (see 10.1.4.19) of all active ComPrimitives (starting with the(activd SENDRECV
ComPrimitive).

d) |When a match is found, the UniqueRespldentifier is returned (along with the data and'RxFlag infgrmation) to
the application indicating which ECU the message was from (see 10.1.4.11.4).

8.4.28.7.3 Handling of unknown ECU response ids

If a known ECU match cannot be found in the Unique Response Id Table and the table has an entry fpr unknown
hanglling (i.e. one entry has the UniqueRespldentifier set to PDU_ID_UNDEF), the following steps will bg followed.

a) [Determine if the payload data can be matched to an ExpectedResponseStructure entry df an active
ComPrimitive (SendRecv or RecvOnly).

b) [Set the UniqueRespldentifier to PDU_ID_UNDEF in thePDU_RESULT_DATA for a PDU_EVENT_ITEW, indicating
a valid message was received, but the ECU does notthave a unique identifier in the URID table.

c) |Additional message header information can bé-obtained by setting the ENABLE_EXTRA_INFO bit ip the TxFlag
for the ComPrimitive (see D.2.1).

NOTE 1 For certain protocols, an unknown\ECU response can be incomplete and can need additional flow control handling
by the D-PDU AP], which can be impossible-without a corresponding entry in the Unique Response Id Table] Then the D-
PDU|API will drop this incomplete response.
NOTE 2 Depending on the protpcol, it might not be possible to clearly distinguish if a response from an ynknown ECU

identifier or a non-diagnostie-message has been received. Then the D-PDU API might not be able to delivef unexpected
resppnses reliably.

8.4.28.7.4 ECU response handling flow chart

Figyre 26 shows'the sequence of unique response identifiers and expected responses.
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YES

Build PDU_IT_RESULT: PDU_RESULT_DATA with URID [«

NO

Match Response Payload to
Expected Response of Active
ComPrimitives?

Set URID = PDU_ID_UNDEF

YES
NO
< URID Table contains an entry
with PDU_ID_UNDEF?
A
NO
SetURID = match table
URID Match to any CLL? entry URID
Extract header & footer information.
Store in PDU_EXTRE_INFO
NO
Discard ECU At Least 1 GLL that Passed the Filter
Response isin a Rx Mode?
START HERE
ECU Response PDU

Figure 26 — Sequence of unique response identifiers and expected responses
8.4.29 PDUModuleConnect
8.4.29.1 Purpose
Establish connection to the specified MVCI protocol module and initialize its system-level drivers. Obtain available
resources from the specified MVCI protocol module and create internal structures including a resource table. The

communication state is offline, i.e. no allocation of resources and no communication over vehicle interface takes
place.
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8.4.29.2 Behaviour

a) Determine if connection is available to MVCI protocol module. Module shall be in the state
PDU_MODST_AVAIL. If connection is not possible, return error PDU_ERR_FCT_FAILED.

b) Initialize communication with the specific MVCI protocol module.
c) Determine all resources status on the MVCI protocol module.
d) Setthe module status to PDU_MODST_READY.
NOTE1 Most D-PDUAPI function «calls, which require a hMod parameter, will return an error

(PDU_ERR_MODULE_NOT_CONNECTED) if the module status is not in the state PDU_MODST_READY. The following list of
D-PDU API functions are allowed to be used prior to a PDUModuleConnect:

— PDUGetResourcelds;

—  PDUGetObjectld;

— PDUGetConflictingResources;
— PDUGetStatus;

—  PDURegisterEventCallback.

NOTE 2 The following list of D-PDUAPI functions are allowed“to be used when a module is [in the state
PDU_MODST_NOT_AVAIL after loss of communication following a PDUModuleConnect:

—  PDUGetEventltem.

NOTE 3 When the D-PDU API detects a loss of communications to an MVCI protocol module after it has begn connected,
the module status is set to PDU_MODST_NOT_AVAIL.4t is advisable that a client application calls PDUModuleDisconnect
when communications have been lost to the MVCI protocol module after all items have been retrieved from the module
event queue (see PDU_ERR_EVT_LOST_COMM_TO_VCI.)

e) |Once a module has been connected/the'handle (hMod) remains valid until a PDUModuleDisconneft even after
a loss of communication with the module. This behaviour is required in order to maintain the eyent queues
for the client application retrieval of event items.

8.4.29.2.1 Behaviour — Use.cases

Whe¢n an MVCI protocolhmodule changes the status, a status event item is generated (see D.1.4). The fpllowing list
des¢ribes each status-change use case.

a) |Use case: Module State = PDU_MODST_AVAIL
This {s-the initial state of an MVCI protocol module when it is initially detected by the D-PDU ARI. A module

shall 'be in the state PDU_MODST_READY to allow any API function calls to the nrodule (see
PBUModuleConnect)

b) Use case: Module State Change = (PDU_MODST_AVAIL -> PDU_MODST_READY)

The module transitions to PDU_MODST_READY after a successful call to PDUModuleConnect. The module is
now ready to begin an API session with the client application.

c) Use case: Module State Change = (PDU_MODST_READY -> PDU_MODST_NOT_READY)
The module transitions to PDU_MODST_NOT_READY when a condition occurs on the device which prohibits

execution of any further API calls. This condition may only be momentary while the module recovers from the
not ready state (e.g. PDU_IOCTL_RESET).
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d) Use case: Module State Change = (PDU_MODST_READY -> PDU_MODST_NOT_AVAIL) or
(PDU_MODST_NOT_READY -> PDU_MODST_NOT_AVAIL)

The module transitions to PDU_MODST_NOT_AVAIL on a loss of communication to a module. All
ComPrimitives currently executing (i.e. periodic) and all ComPrimitives in the CoP queue will be cancelled
(PDU_COPST_CANCELLED). All active ComLogicalLinks will go into the offline state (PDU_CLLST_OFFLINE).
The orders of events under the case of losing communications to a module are:
PDU_ERR_EVT_LOST_COMM_TO_VCI, PDU_COPST_CANCELLED, PDU_CLLST_OFFLINE and
PDU_MODST_NOT_AVAIL.

e) Use case: Module State Change = (PDU_MODST_READY -> PDU_MODST_AVAIL)

The module transitions to PDU_MODST_AVAIL after a successful call to PDUModuleDisconnect. All resources
are fredd for the module.

8.4.29.3 (/C++ prototype

EXTERNC T{PDU_ERROR PDUModuleConnect (UNUM32 hMod)
8.4.29.4 HBarameters

hMod Handle of the MVCI protocol module to be connected. If set to PDU_HANDLE_UNDEF, then the| D-
PDU API will establish a connection to all detected MVCI protocol modules. It is up to the MVCI

protocol module vendor to choose which interface type of connection will be made (e.g. a vendor rhay
choose wireless over USB if applicable).

Table 38 specifies specific return values.
8.4.29.5 Return values

Table 38 — PDUModuleConnect return values

Definition Description
PDU_ERR_PI)UAPI_NOT_CONSTRUCTED D-PDU ARlhas not been constructed before.
PDU_ERR_CQMM_PC_TO_VCI_FAILED Communication between host and MVCI protocol module failed.
PDU_ERR_IN\VALID_HANDLE Invalid MVCI protocol module Handle or ComLogicalLink handle.
PDU_ERR_MPDULE_FW_OUT_OF_DATE The D-PDU API library has a newer version than the MVCI protocol

module firmware. The MVCI protocol module firmware should be
updated to work with the D-PDU API library.

PDU_ERR_ARI_SW_OUT_OF_DATE The MVCI protocol module firmware has a newer version than the
D-PDU API library. The D-PDU API library should be updated to work
with the MVCI protocol module firmware.

PDU_ERR_F(T_FAILED Function call failed.

PDU_STATU$_NOERROR Function call successful.

8.4.30 PDUModuleDisconnect

8.4.30.1 Purpose

Closes all open communication links and frees communication resources to the specified module. Internal
memory segments shall be freed and system-level drivers disconnected. Execution of PDUModuleDisconnect does
not initiate any communication on the vehicle interfaces. For a given module, after the execution of
PDUModuleDisconnect, PDUModuleConnect may be called again.

8.4.30.2 Behaviour

a) Close any open communication links to the specified VCI module(s).
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b) Deinitialize the specified MVCI protocol module(s).
c) Free all internal memory associated with the MVCI protocol module(s).

d) If communications have not been lost to the module, set the Module Status to PDU_MODST_AVAIL. The
module handle (hMod) is still valid for further PDUModuleConnect calls.

e) If communications to the module have been lost, then the hMod handle is no longer valid.
It is advisable that a client application calls PDUModuleDisconnect when communications have been lost to the

MVCI protocol module after all items have been retrieved from the module event queue (see
PDU_ERR_EVT_LOST_COMM_TO_VCI).

8.4.30.3 C/C++ prototype
EXTIERNC T_PDU_ERROR PDUModuleDisconnect(UNUM32 hMod)
8.4.80.4 Parameters

hMed Handle of the MVCI protocol module to be disconnected. If set to PDU-HANDLE_UNDEF, then the D-
PDU API will disconnect from all previously connected MVCI protocol-modules.

Table 39 specifies specific return values.
8.4.30.5 Return values

Table 39 — PDUModuleDisconneet return values

Defjnition Description

PDY_ERR_PDUAPI_NOT_CONSTRUCTED D-PDU APIias not been constructed before.

PDY_ERR_COMM_PC_TO_VCI_FAILED Communication between host and MVCI protocol module failpd.

PDUY_ERR_INVALID_HANDLE Invalid MVCI protocol module Handle or ComLogicalLink handle.

PDUY_ERR_MODULE_NOT_CONNECTED MVCI protocol module has not been connected. See PDUModuleConnect
function.

PDUY_ERR_FCT_FAILED Function call failed.

PDUY_STATUS_NOERROR Function call successful.

8.4.31 PDUGetTimestamp
8.4.81.1 Purpose
Funftion obtdins the current time (hardware clock) from an MVCI protocol module. This time is usually derived

directly from the hardware clock of the MVCI protocol module. This time is also used internally to generate the
timg¢stamps returned by PDUGetStatus and has the same unit and resolution.

8.4.31.2 Behaviour
a) Validate all input parameters.
NOTE Pointer parameters cannot be NULL.

b) Get the latest status information for the specified handle (Module) and store the information in the memory
allocated by the client application.

8.4.31.3 C/C++ prototype

EXTERNC T_PDU_ERROR PDUGetTimestamp(UNUM32 hMod, UNUM32 *pTimestamp)
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8.4.314 P

hMod

arameters

Handle of MVCI protocol module for which the timestamp is to be requested.

pTimestamp Call-by-reference place for storing timestamp in microseconds.

Table 40 specifies specific return values.

8.4.31.5 Return values

Table 40 — PDUGetTimestamp return values

Definition

Description

PDU_ERR_P

UAPI_NOT_CONSTRUCTED

D-PDU API has not been constructed before

PDU_ERR_C(

MM_PC_TO_VCI_FAILED

Communication between host and MVCI protocol module failed.

PDU_ERR_INVALID_HANDLE

Invalid MVCI protocol module handle.

PDU_ERR_MPDULE_NOT_CONNECTED

function.

MVCI protocol module has not been connected. See PDUModuleConneft

PDU_ERR_INVALID_PARAMETERS

Invalid (NULL) pTimestamp.

PDU_ERR_F(

T_FAILED

Function call failed.

PDU_STATU

_NOERROR

Function call successful.

8.5 1/0 control section

8.5.1

IOCTL API command overview

Table 41 giyes an overview of the standard IOCTL commands for MVCI protocol modules. The folloying

subclauses E

and output

See 8.4

See 10.

4 for the complete prototype of the API function.
See 10.1L.4.3 for a description of the PDU_DATA_ITEM structure.
1.4.3 for a definition of the Data‘ltem Types used for IOCTLs.

Table 41 —£ Overview of PDUIoCtl function — IOCTL commands

escribe the details for all IOCTL commands listed*in the table. In the detailed description, the ipput
ata, as well as the specific possible return values; are specified for each command.

M 3

I0CTL[short name InputData OutputData
(IoCtlCorhmandld from Target p'np pHjutp Purpose
DataltemType DataltemType
MDF)
IOCTL shorthame: Short name of the specific IOCTL command from the MDF.
Target: S =|Command at the D-PDU API System Level

command for MVCI protocol modules

L ="commmmarnd-forComtogicattinks

pIlnputData: Description of input data for the command.

pOutputData: Description of output data for the command.

Purpose: Description of the command.

PDU_IOCTL_RESET M — — Reset specific MVCI protocol module.
PDU_IOCTL_CLEAR_TX_ L — — Clear transmit queue of specific

QUEUE ComLogicalLink.
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Target:

S = Command at the D-PDU API System Level
M = command for MVCI protocol modules
L = command for ComLogicalLinks

IOCTL short name InputData OutputData
(IoCtlICommandlId from Target p'np pLurp Purpose
DataltemType DataltemType
MDF)
IOCTL short name: Short name of the specific IOCTL command from the MDF.

ComLogicalLink.

pInputData: Description of input data for the command.
pOutputData: Description of output data for the command.
Purpese—DBeseription-of-the-commane-
PDU_IOCTL_SUSPEND_TX L — — Suspend transmit queue of'spegific
_QUEUE ComlLogicalLink. The queue prgcessing will
be halted upon this eomrhand. This can be
used to fill up a CemliogicalLink’s queue
with ComPrimitives to achieve p steady
processing of-ComPrimitives affer resuming
the queue(elg. for fast flash prdgramming
operation).
PDU_IOCTL_RESUME_TX_ L — — Resume transmit queue of spedific
QURUE ComLogicalLink. The queue prqcessing will
be started upon this command.
PDU_IOCTL_CLEAR_RX_ L — — Clear event queue of specific
QURUE ComlLogicalLink.
PDU_IOCTL_READ_VBATT M — PDU_ITAO_UNUM [ Read voltage on pin 16 of MVCl|protocol
32 module.
PDY_IOCTL_SET_PROG_ M PDU_IT_IO_PRO | Set the programmable voltage ¢n the
VOITAGE G_VOLTAGE specified pin/resource of the DL.C
connector. The voltage and pinfinformation
are specified in the PDU_DATAJITEM, which
is passed as InputData.
PDY_IOCTL_READ_PROG_VOL (M = PDU_IT_IO_UNUM [ Read the feedback of the progrgmmable
TAQE 32 voltage.
PDU_IOCTL_GENERIC M PDU_IT_IO_BYTE | — Allows the application to send 4 generic
ARRAY message to its drivers. The megsage in the
data buffer is sent down to the MVCI
protocol module, intercepting qr
interpreting it.
PDY_IOCTL_SET_BUFFER_SIZE | L PDU_IT_IO_UNU [— Sets the buffer size limit of iteny, see
M32 10.1.4.11.4.
PDY_IOCTL_START _MSG_ L PDU_IT_IO_FILT |— Starts filtering of incoming megsages for
FILTER ER the specified ComLogicalLink.
PDY_JOCTL_CLEAR _MSG_FILT |L — — Clears all message filters for th¢
ER Coml.ogicallink
PDU_IOCTL_STOP_MSG_FILTE |L PDU_IT_IO_UNU |— Stops the specified filter, based on filter
R M32 number.
PDU_IOCTL_SET_EVENT_QUE |L PDU_IT_IO_EVE |[— Sets the maximum size of the
UE_PROPERTIES NT_QUEUE_PRO ComlLogicalLink event queue and the queue
PERTY mode.
PDU_IOCTL_GET_CABLE_ M — PDU_IT_IO_UNUM [ Get the Cable Id of the Cable currently
ID 32 connected to the MVCI protocol module.
PDU_IOCTL_SEND_BREAK L — — Sends a UART Break Signal on the
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Table 41 — (continued)
IOCTL short name
(IoCtICommandlId from Target pInputData pOutputData Purpose
DataltemType DataltemType
MDF)
IOCTL short name: Short name of the specific IOCTL command from the MDF.

Target:

S = Command at the D-PDU API System Level
M = command for MVCI protocol modules

L = command for ComLogicalLinks

pInputData: Description of input data for the command.

pOutputData: Description of output data for the command.

Purpose: Dpseription-of-the-command-

PDU_IOCTL_READ_ M PDU_IT_IO_UNU [PDU_IT_IO_UNUM | Read the ignition sense state from the
IGNITION_SENSE_STATE M32 32 specified vehicle connector pin,
PDU_IOCTL_VEHICLE_ID_REQ |S,M PDU_IT_IO_VEHI | — Send a vehicle identification request over
UEST CLE_ID_REQUES the network on the UDP-centrol channel to

T identify DolP entities (nodes or gatewayfs).

PDU_IOCTL_PET_ETH_ M PDU_IT_IO_ETH_ [ — Switch the Ethernet activation PIN on DLC.
SWITCH_STATE SWITCH_STATE

PDU_IOCTL_GET_ENTITY_STA |M PDU_IT_IO_ENTI | PDU_IT_IO_ENTIT | Retrieve the'status of a DoIP entity.

TUS TY_ADDRESS Y_STATUS

PDU_IOCTL_GET_DIAGNOSTIC |M PDU_IT_IO_ENTI | PDU_IT_IO_UNUM | Retrieve the diagnostic power mode of 3

_ TY_ADDRESS 32 DolP entity.

POWER_MODE

PDU_IOCTL_RET_ETH_ M PDU_IT_IO_UNU | PDU_IT_IO_UNUM | Determine the Ethernet pinout option frjom
PIN_OPTION M32 32 the Ethernet activation PIN on DLC.
For manufafturer-specific purposes, the IOCTL list can be expanded by further commands. These commandq are

to be listed in the MDF by their short name, following those that are described above.

8.5.2 PDU

The IOCTL
passed as 4
completion

InputData:
OutputData

NOTE 1 ]
proper term
Therefore, al
destroyed to
settings. Afte

_IOCTL_RESET

NULL
NULL

rommand PDU_IOCTL_RESET+«is\used to reset the MVCI protocol module with the handle, whig
parameter to the PDUloCtl())function. The command is executed synchronously (i.e. returns 3
bf the reset procedure).

he reset comimand will cancel all activities currently being executed by the MVCI protocol module (wit
nation). Al existing ComLogicalLinks will be suspended, and receive and transmit queues will be cle
assoeiated ComPrimitives and received data items will be destroyed. All existing ComLogicalLinks wi
. Allkhardware properties of the MVCI protocol module (e.g. programming voltage) will be reset to the de
" the completion of the reset command, the application will need to use the MVCI protocol module as if it w

h is
fter

hout
hired.
1 be
fault
bre a

new MVCI pr

NOTE 2

tocol module.

Therefore, it is not necessary to call function PDUConstruct again after the reset.

NOTE 3

The timestamp base is reset to zero.

Table 42 specifies specific return values.
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The resource table (set up after the start up of the module) will not change because of a PDU_IOCTL_RESET.
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Table 42 — PDU_IOCTL_RESET return values

Definition Description
PDU_ERR_PDUAPI_NOT_CONSTRUCTED D-PDU API has not been constructed before.
PDU_ERR_COMM_PC_TO_VCI_FAILED Communication between host and MVCI protocol module failed.
PDU_ERR_INVALID_HANDLE Invalid MVCI protocol module Handle or ComLogicalLink handle.
PDU_ERR_MODULE_NOT_CONNECTED MVCI protocol module has not been connected. See PDUModuleConnect

function.
PDU_ERR_FCT_FAILED Function call failed.
PDU_STATUS_NOERROR Function call successful.

8.5.3 PDU_IOCTL_CLEAR_TX_QUEUE

The|IOCTL command PDU_IOCTL_CLEAR_TX_QUEUE is used to clear the transmit queue\of the ComLogicalLink
with the handle, which is passed as parameter to the PDUIoCtl() function. All ComPrimitive items are ¢lestroyed in
the D-PDU API internally. Further function calls of the application, which refer to destroyed ComPrirhitive items,
willfreport an error.

InputData: NULL
OutputData: NULL

To fvoid overlapped operation of queue processing and queuevclearing, it is recommended to |execute the
comimand PDU_IOCTL_SUSPEND_TX_QUEUE before executing PDU_TOCTL_CLEAR_TX_QUEUE.

Table 43 specifies specific return values.

Table 43 — PDU_IOCTL_CEEAR_TX_QUEUE return values

Definition Description
PDUY_ERR_PDUAPI_NOT_CONSTRUCTED D-PDU API has not been constructed before.
PDUY_ERR_COMM_PC_TO_VCI_FAILED Communication between host and MVCI protocol module failpd.
PDY_ERR_INVALID_HANDLE Invalid MVCI protocol module Handle or ComLogicalLink hardle.
PDU_ERR_MODULE_NOT_CONNECTED MVCI protocol module has not been connected. See PDUMdduleConnect

function.
PDUY_ERR_FCT_FAILED Function call failed.
PDUY_STATUS_NOERROR Function call successful.

8.5.4 PDUNOCTL_SUSPEND_TX QUEUE

The|IOCTL command PDU_IOCTL_SUSPEND_TX_QUEUE is used to suspend transmit queue's procegsing for the

ConiLagicallink with the handle heing passed as parameter to the PDUToCtl() function

InputData: NULL
OutputData: NULL
NOTE This command can be used to fill up a ComLogicalLink’s queue with ComPrimitives before executing a

PDU_IOCTL_RESUME_TX_QUEUE command. Thus, a steady processing of ComPrimitives can be achieved (e.g. for fast flash
programming operation).

Table 44 specifies specific return values.
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Table 44 — PDU_IOCTL_SUSPEND_TX_QUEUE return values

Definition Description

PDU_ERR_PDUAPI_NOT_CONSTRUCTED

D-PDU API has not been constructed before.

PDU_ERR_COMM_PC_TO_VCI_FAILED

Communication between host and MVCI protocol module failed.

PDU_ERR_IN

VALID_HANDLE Invalid MVCI protocol module Handle or ComLogicalLink handle.

PDU_ERR_MODULE_NOT_CONNECTED

function.

MVCI protocol module has not been connected. See PDUModuleConnect

PDU_ERR_FCT_FAILED

Function call failed.

PDU_STATUS_NOERROR

Function call successful.

8.5.5 PDU_IOCTL_RESUME_TX_QUEUE
The I0CTL ¢ommand PDU_IOCTL_RESUME_TX_QUEUE is used to resume the transmit queue’s precessing foif the
ComLogicalLink with the handle being passed as parameter to the PDUIoCtl() function.
InputData: NULL
OutputData NULL
Table 45 sp¢cifies specific return values.
Table 45 — PDU_IOCTL_RESUME_TX_QUEUE return values

Definition Description
PDU_ERR_PI)UAPI_NOT_CONSTRUCTED D-PDU API has not been’tonstructed before.
PDU_ERR_CQMM_PC_TO_VCI_FAILED Communication bétween host and MVCI protocol module failed.
PDU_ERR_INVALID_HANDLE Invalid MVCI protocol module Handle or ComLogicalLink handle.
PDU_ERR_MPDULE_NOT_CONNECTED MVCI pretecol module has not been connected. See PDUModuleConhect

functions

PDU_ERR_F(T_FAILED Function call failed.
PDU_STATU$_NOERROR Function call successful.
8.5.6 PDU_IOCTL_CLEAR_RX_QUEUE
The IOCTL |command, PDU-IQCTL_CLEAR_RX_QUEUE, is used to clear the event queue for the appropfiate
ComLogicalLink (a handle“is'passed as an input parameter to the PDUIoCtl() function). All event items (i.e. r¢sult
data, infornjation about\errors or status changes) in the event queue of the ComLogicalLink will be cleared|and
automatically destroyed (i.e. the D-PDU API internally performs a PDUDestroyltem call for each item in the ejent
queue).
InputData: NULL
OutputData: NULL

Table 46 specifies specific return values.
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Table 46 — PDU_IOCTL_CLEAR_RX_QUEUE return values

Definition Description

PDU_ERR_PDUAPI_NOT_CONSTRUCTED D-PDU API has not been constructed before.

PDU_ERR_COMM_PC_TO_VCI_FAILED

Communication between host and MVCI protocol module failed.

PDU_ERR_INVALID_HANDLE

Invalid MVCI protocol module Handle or ComLogicalLink handle.

PDU_ERR_MODULE_NOT_CONNECTED

MVCI protocol module has not been connected. See PDUModuleConnect

function.
PDU_ERR_FCT_FAILED Function call failed.
PDU_STATUS_NOERROR Function call successful.

8.5.7 PDU_IOCTL_CLEAR_TX_QUEUE_PENDING

The

with
tran

intefnally, but ComPrimitives currently in the Receive Only list, are not cancelled.

InpuytData: NULL
OutputData: NULL
Table 47 specifies specific return values.

Table 47 — PDU_IOCTL_CLEAR_TX_QUEUE_PENDING return values

IOCTL command PDU_IOCTL_CLEAR_TX_PENDING is used to clear pending transmits in the“ComLogicalLink
the handle, which is passed as a parameter to the PDUIoCtl() function. All pending ComPrimitiveg items to be
smitted (CoPs in the PDU_COPST_IDLE or PDU_COPST_WAITING states) are cancelled in thg D-PDU API

Definition Description
PDUY_ERR_PDUAPI_NOT_CONSTRUCTED D-PDU APl hasnot been constructed before.
PDUY_ERR_COMM_PC_TO_VCI_FAILED Commuuiication between host and MVCI protocol module failpd.
PDU_ERR_INVALID_HANDLE Invalid MVCI protocol module Handle or ComLogicalLink handle.
PDU_ERR_MODULE_NOT_CONNECTED MVCI protocol module has not been connected. See PDUMdduleConnect

function.
PDUY_ERR_FCT_FAILED Function call failed.
PDUY_STATUS_NOERROR Function call successful.

8.5.

The
mod

B PDU_IOCTL_READ_VBATT

IOCTL commandyPDU_IOCTL_READ_VBATT is used to read the voltage on pin 16 of the MV

[CI protocol

ule’s connecter=The MVCI protocol module handle is passed as a parameter to the PDUIoCtl() fiinction. The

g passed as

volthge will beswritten to the UNUM32 value (4 data bytes) of the PDU_DATA_ITEM structure beir
OutputData.by reference. For a description of PDU_DATA_ITEM, see 10.1.4.3.

InputData: NULL

OutputData: Value settings for PDU_DATA_ITEM

ItemType PDU_IT_IO_UNUM32

pData UNUM32 Vbat_mv; /* vehicle battery in mV */

Table 48 specifies specific return values.

© IS0 2017 - All rights reserved

93


https://standardsiso.com/api/?name=725e0865c6d0c961e734ed9b4914c608

IS0 22900

-2:2017(E)

Table 48 — PDU_IOCTL_READ_VBATT return values

Definition

Description

PDU_ERR_PDUAPI_NOT_CONSTRUCTED

D-PDU API has not been constructed before.

PDU_ERR_COMM_PC_TO_VCI_FAILED

Communication between host and MVCI protocol module failed.

PDU_ERR_INVALID_HANDLE

Invalid MVCI protocol module Handle or ComLogicalLink handle.

PDU_ERR_MODULE_NOT_CONNECTED

MVCI protocol module has not been connected. See PDUModuleConnect
function.

PDU_ERR_INVALID_PARAMETERS

At least one of the parameters is invalid (pInputData and/or
pOutputData).

PDU_ERR_F

T EFAILED

Function call failed

PDU_STATU$_NOERROR

Function call successful.

8.5.9 PDU

The IOCTL
pin of the D
The voltagd
description
resolution o
InputData:
ItemType
pData

OutputData

Table 49 sp

_IOCTL_SET_PROG_VOLTAGE

f+100 mV). See also Table 49.

PDU_IT_IO_PROG_VOLTAGE

NULL

Value settings for PDU_DATA_ITEM

pointer PDU_IO_PROG_VOLTAGE_DATA structure (seed0.1.4.3.2)

cifies PDU_IOCTL programming voltage.

Table 49 — PDU_IOCTL programming voltage description

ommand PDU_IOCTL_SET_PROG_VOLTAGE is used to set the programmable yoltage on the spec|fied
LC connector. The MVCI protocol module handle is passed as parameter tosthe PDUloctl() function.
and pin information are specified in the PDU_DATA_ITEM, which is(passed as InputData. Fpr a
of PDU_DATA_ITEM, see 10.1.4.3. Valid values are 5 000 mV to 20 000.mV (limited to 100 mA with a

(

oded value of voltage

Meaning

0x00001388

- 0x00004E20

5000 mV-20000 mV

OxFFFFFFFE

SHORT_TO_GROUND (zero impedance)

OxFFFFFFFF

VOLTAGE_OFF (high impedance)

Table 50 sp

ecifies specifi¢return values.

Table 50 — PDU_IOCTL_SET_PROG_VOLTAGE return values

Definition

Description

PDU_ERR_P

UAFI_NUOT_CONSTRUCTED

D-PDU AFI has not been constructed berore.

PDU_ERR_COMM_PC_TO_VCI_FAILED

Communication between host and MVCI protocol module failed.

PDU_ERR_IN

VALID_HANDLE

Invalid MVCI protocol module Handle or ComLogicalLink handle.

PDU_ERR_MODULE_NOT_CONNECTED

MVCI protocol module has not been connected. See PDUModuleConnect
function.

PDU_ERR_IN

VALID_PARAMETERS

At least one of the parameters is invalid (pInputData and/or
pOutputData).

PDU_ERR_VOLTAGE_NOT_SUPPORTED

The voltage is not supported by the MVCI protocol module.
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Table 50 — (continued)

Definition Description
PDU_ERR_MUX_RSC_NOT_SUPPORTED The specified pin/resource are not supported by the MVCI protocol
module.
PDU_ERR_RESOURCE_BUSY Resource is busy; the application has to execute the command again.
PDU_ERR_FCT_FAILED Function call failed.
PDU_STATUS_NOERROR Function call successful.

8.5.10 PDU_IOCTL_READ_PROG_VOLTAGE

The| IOCTL command PDU_IOCTL_READ_PROG_VOLTAGE is used to read the feedback of thé\prpgrammable
volthge from the voltage source, which is set by the command PDU_IOCTL_SET_PROG_VOLTAGH. The MVCI
progocol module handle is passed as parameter to the PDUIoCtl() function. The voltage will’be wititten to the
UNUM32 value (4 data bytes) of the PDU_DATA_ITEM structure being passed as OutputData by refefrence. For a
desg¢ription of PDU_DATA_ITEM, see 10.1.4.3. See also Table 49.

InpptData:

OutputData:  Value settings for PDU_DATA_ITEM

ItemType PDU_IT_IO_UNUM32

pD4ta UNUM32 ProgVoltage_mv; /* programming voltage in mV */

Table 51 specifies specific return values.

Table 51 — PDU_IOCTL_READ. PROG_VOLTAGE return values

Definition Description
PDY_ERR_PDUAPI_NOT_CONSTRUCTED D-PDU API has not been constructed before.
PDY_ERR_COMM_PC_TO_VCI_FAILED Communication between host and MVCI protocol module failpd.
PDUY_ERR_INVALID_HANDLE Invalid MVCI protocol module Handle or ComLogicalLink handle.
PDUY_ERR_MODULE_NOT_CONNECTED MVCI protocol module has not been connected. See PDUModyleConnect
function.

PDUY_ERR_INVALID_PARAMETERS At least one of the parameters is invalid (pInputData and/or
pOutputData).

PDY_ERR_FCT_FAILED. Function call failed.

PDUY_STATUS_NOERROR Function call successful.

8.5.11 PDU_TIOCTL_GENERIC

Thig command was added due to compatibility reasons for RP1210a. It allows the application to sepd a generic
message to its drivers. The D-PDU API simply passes the message in the data buffer down to MVCI protocol
module, if any, associated with the device hardware without intercepting or interpreting it. The generic command
will be written to the element “Data” of the PDU_DATA_ITEM structure as a free form buffer of bytes. The

PDU_DATA_ITEM structure is passed as InputData by reference. For a description of PDU_DATA_ITEM, see
10.1.4.3.

InputData:  Value settings for PDU_DATA_ITEM
ItemType PDU_IT I0O_BYTEARRAY

pData pointer PDU_IO_BYTEARRAY_DATA structure (see 10.1.4.3.3)
OutputData: NULL
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Table 52 specifies specific return values.

Table 52 — PDU_IOCTL_GENERIC return values

Definition

Description

PDU_ERR_PDUAPI_NOT_CONSTRUCTED

D-PDU API has not been constructed before.

PDU_ERR_COMM_PC_TO_VCI_FAILED

Communication between host and MVCI protocol module failed.

PDU_ERR_MODULE_NOT_CONNECTED

MVCI protocol module has not been connected. See PDUModuleConnect

function.

PDU_ERR_FCT_FAILED

Function call failed.

PDU_STATUS_NOERROR

Function call successful.

8.5.12 PDU

This IOCTL
PDU_RESUL
structure b
InputData:
[temType
pData
OutputDatal
Table 53 sp

_IOCTL_SET_BUFFER_SIZE

PDU_IT_IO_UNUM32
UNUM32 MaxRxBufferSize;
NULL

pcifies specific return values.

command sets the maximum buffer size of the received PDU on a ComLogicalLink:\(See 10.1.4.]
T_DATA.) The buffer size is contained in the UNUM32 value (4 data bytes) ofsthe PDU_DATA_I
ing passed as InputData by reference. For a description of PDU_DATA_ITEM, see 10.1.4.3.

Value settings for PDU_DATA_ITEM

/* maximum size of a recéived PDU for the ComLogicalLink

Table 53 — PDU_IOCTL_SET_BUFFER_SIZE return values

1.4,
[EM

Definition

Description

PDU_ERR_PIDUAPI_NOT_CONSTRUCTED D-BDU API has not been constructed before.
PDU_ERR_COMM_PC_TO_VCI_FAILED Communication between host and MVCI protocol module failed.
PDU_ERR_MPDULE_NOT_CONNECTED MVCI protocol module has not been connected. See PDUModuleConneft
function.
PDU_ERR_INVALID_PARAMETERS At least one of the parameters is invalid (pInputData and/or
pOutputData).
PDU_ERR_F(T_FAILED Function call failed.
PDU_STATU$_NOERROR Function call successful.
8.5.13 PDU_IOCTL GET_CABLE_ID
To let the @pplication know which cable is currently connected to an MVCI protocol module, the following
PDU_IOCTL command can be used.
InputData: NULL
OutputData:  Value settings for PDU_DATA_ITEM
[temType PDU_IT_IO_UNUM32
pData UNUM32  Cableld; /* Cable Id from CDF */

With the cable ID, the application can retrieve information about the cable from the CDF, like short name,
description and DLCType (connector type).

Table 54 specifies specific return values.

96

© IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=725e0865c6d0c961e734ed9b4914c608

IS0 22900-2:2017(E)

Table 54 — PDU_IOCTL_GET_CABLE_ID return values

Definition

Description

PDU_ERR_PDUAPI_NOT_CONSTRUCTED

D-PDU API has not been constructed before.

PDU_ERR_COMM_PC_TO_VCI_FAILED

Communication between host and MVCI protocol module failed.

PDU_ERR_INVALID_HANDLE

Invalid MVCI protocol module Handle or ComLogicalLink handle.

PDU_ERR_CABLE_UNKNOWN

Cable is unknown.

PDU_ERR_NO_CABLE_DETECTED

No cable is detected.

PDUY_ERR_INVALID_PARAMETERS

At least one of the parameters is invalid (pInputData and /dr
pOutputData).

PDUY_ERR_FCT_FAILED

Function call failed.

PDUY_STATUS_NOERROR

Function call successful.

8.5.14 PDU_IOCTL_START_MSG_FILTER

Thi4 IOCTL command starts filtering incoming messages for the specified ComLogicalLink. A minimum of 64 filters

can [be supported per ComLogicalLink. A PDUDestroyComLogicalLink shallsdelete all its defined me
Filtgring will only become active when the ComLogicalLink is in the PDU_CLLST_ONLINE state (see 8

app
PDU
usir

All B

For

ication does not configure any filters, the D-PDU API will automatically determine a set of filters
_PC_UNIQUE_ID ComParams configured for the ComLogicalLink{(see 8.4.28). Any filters set by thd
g the IOCTL filter commands will override any filters internally<onfigured by the D-PDU APL.

rotocols:

Pass filters and block filters will be applied to all received messages. They shall not be applied td
or loopback messages.

Messages that match a pass filter can still be-blocked by a block filter (see Figure 27).
the ISO 15765 protocol:

Pass filters and block filterscare applied to CAN ID filtering. They shall not be applied to in
loopbacks of CAN IDs.

NOTE The UniqueRespldTable (see 10.1.4.10) is used for USDT/UUDT frame handling plus flow control
address handling.

InpptData: Valde settings for PDU_DATA_ITEM

ItemType PDU_IT_IO_FILTER

pD4dta pointer PDU_IO_FILTER_LIST structure (see 10.1.4.3.4)
OutpGtbata: NULL

sage filters.
4.11). If the
by using the
application

indications

dications or

hnd extended

Table 55 specifies specific return values.

Table 55 — PDU_IOCTL_START_MSG_FILTER return values

Definition

Description

PDU_ERR_PDUAPI_NOT_CONSTRUCTED

D-PDU API has not been constructed before.

PDU_ERR_COMM_PC_TO_VCI_FAILED

Communication between host and MVCI protocol module failed.

PDU_ERR_INVALID_HANDLE

Invalid MVCI protocol module Handle or ComLogicalLink handle.

PDU_ERR_MODULE_NOT_CONNECTED

MVCI protocol module has not been connected. See PDUModuleConnect
function.
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Table 55 — (continued)

Definition

Description
PDU_ERR_INVALID_PARAMETERS At least one of the parameters is invalid (pInputData and/or
pOutputData).
PDU_ERR_FCT_FAILED Function call failed.

PDU_STATUS_NOERROR Function call successful.

8.5.14.1 MSG_FILTER block diagram

Forward on for
further processing

Not Matching
If No BLOCK
. Matching
Filters, t-he d-efault BLOCK Filters
behaviour is to
“Block None”
Matching
Y
D-DPU API
configures at least \ Not Matching Discard
1 Pass Filter per PASSFilters Message/Frame
ComLogicalLink
Message /Frame

from Vehicle Bus

Figure 27 — MSG_FILTER block diagram

8.5.15 PDU_IOCTL_STOP_MSG_FILTER

The IOCTL command PDU_IOCTL_STOP_MSG_FILTER removes the specified filter from the ComLogicalLink.

InputData: Value settings for PDU_DATA_ITEM
[temType PDU_IT_IO_UNUM32

pData UNUM32  FilterNumber; /* Filter Number to stop */
OutputData: NULL

Table 56 specifies specific return values.
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Table 56 — PDU_IOCTL_STOP_MSG_FILTER return values

Definition Description
PDU_ERR_PDUAPI_NOT_CONSTRUCTED D-PDU API has not been constructed before.
PDU_ERR_COMM_PC_TO_VCI_FAILED Communication between host and MVCI protocol module failed.

PDU_ERR_INVALID_HANDLE

Invalid MVCI protocol module Handle or ComLogicalLink handle.

PDU_ERR_MODULE_NOT_CONNECTED

function.

MVCI protocol module has not been connected. See PDUModuleConnect

PDU_ERR_INVALID_PARAMETERS

pOutputData) or the Filter Number is invalid.

At least one of the parameters is invalid (pInputData and/or

PDU

ERR ECT EAILED Eunction call failed

PDU

_STATUS_NOERROR Function call successful.

8.5.16 PDU_IOCTL_CLEAR_MSG_FILTER

The

IOCTL command PDU_IOCTL_CLEAR_MSG_FILTER removes all message filters fromcthe’ ComLogicglLink.

InpytData: NULL

Out

Tab

butData: NULL
e 57 specifies specific return values.

Table 57 — PDU_IOCTL_CLEAR_MSG_FILTER return values

Definition Description
PDY_ERR_PDUAPI_NOT_CONSTRUCTED D-PDU APIMias not been constructed before.
PDY_ERR_COMM_PC_TO_VCI_FAILED Communication between host and MVCI protocol module failpd.
PDUY_ERR_INVALID_HANDLE Inyalid MVCI protocol module Handle or ComLogicalLink handle.
PDUY_ERR_MODULE_NOT_CONNECTED MVCI protocol module has not been connected. See PDUModuleConnect

function.
PDUY_ERR_FCT_FAILED Function call failed.
PDY_STATUS_NOERROR Function call successful.

8.5.17 PDU_IOCTL_SET_EVENT_QUEUE_PROPERTIES

The

event queue. There are,two properties associated with an event queue: the event queue size and

med
PDU
PDU

The
size

IOCTL command PDU-TOCTL_SET_EVENT_QUEUE_PROPERTIES sets the properties of the Co

hanism to be used. The PDU_IOCTL_SET_EVENT_QUEUE_PROPERTIES can only be used prior
Connect function. If the ComLogicalLink is already connected, the function will
_ERR_CLL-CONNECTED error.

he queuing
calling the
return the

}LogicalLink

t

queue.mode sets the behaviour of the queuing mechanism in case the ComLogicalLink reaches tHe maximum

of the event queue.

Tab

Ea 1 1 c 1
C© 00 UCHIICS UITTC Ly pesS O qucuc IIToUcs.
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Table 58 — Queue mode types

Queue mode type Description

Unlimited mode An attempt is made to allocate memory for every item being placed on the event queue. In
unlimited mode, the QueueSize is ignored.

(Default mode for ComLogicalLink)

Limited mode When the ComLogicalLink’s event queue is full (i.e. maximum size has been reached), no new items
are placed on the event queue. The event items are discarded in this case.

Circular mode When the ComLogicalLink’s event queue is full (i.e. maximum size has been reached), then the
oldest event item in the queue is deleted so that the new event item can then be placed in the event
queue.

When a Com esult

items will b .1.8

for event types.

InputData: Value settings for PDU_DATA_ITEM

ItemType PDU_IT_IO_EVENT_QUEUE_PROPERTY

pData pointer PDU_IO_EVENT_QUEUE_PROPERTY_DATA structure (see 10.1.4.3.6)

OutputData NULL

Table 59 sp¢cifies specific return values.

Table 59 — PDU_IOCTL_SET_EVENT_QUEUE_PROPERTIES return values

Definition Description
PDU_ERR_PIDUAPI_NOT_CONSTRUCTED D-PDU API has not been constructed before.
PDU_ERR_COMM_PC_TO_VCI_FAILED Communication betiMeen host and MVCI protocol module failed.
PDU_ERR_INVALID_HANDLE Invalid MVCI protocol module Handle or ComLogicalLink handle.
PDU_ERR_MPDULE_NOT_CONNECTED MVCI protocel module has not been connected. See PDUModuleConhect
function:

PDU_ERR_CHL_CONNECTED CLL is already in the “online” state.

PDU_ERR_INVALID_PARAMETERS At/ least one of the parameters is invalid (pInputData and/or
pOutputData).

PDU_ERR_F(T_FAILED Function call failed.

PDU_STATU$_NOERROR Function call successful.

8.5.18 PDU_IOCTL_SEND_BREAK

The IOCTL fommand PDUIOCTL_SEND_BREAK is used to send a break signal on the ComLogicalLink. A bfeak
signal can ohly be sent en‘certain physical layers (e.g. SAE J1850 VPW physical links and UART physical link$). If
the link doep not suppoxt the break feature, a PDU_ERR_FCT_FAILED will be returned.

UART brealq signals-are caused by sending continuous (0) values (no Start or Stop bits). The break signal shall be
of a duration lenger than the time it takes to send a complete byte plus Start, Stop and Parlty bits. Most UARTs can
distinguish betwe A 2 can
be used to identify Breaks

SAE J1850 break signals are determined by observing the timing of the active to passive transition. If the
transition does not occur until after 240 ps, the current signal will be considered a valid break signal. A break
signal should be followed by a SOF signal beginning with the next message to be transmitted onto the SAE ]J1850
bus. All nodes on a SAE J1850 bus shall return to normal operating conditions after detecting a break signal. Many
SAEJ1850 hardware components support the Break signal feature (transmit and receive). There is no
specification on the maximum length of a SAE J1850 break signal, but it shall not be excessively long. Therefore,
the maximum length shall be greater than the minimum length of 240 ps.

The ComLogicalLink’s handle is passed as a parameter to the PDUIOCTL() function.
InputData: NULL
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OutputData: NULL

Table 60 specifies specific return values.

Table 60 — PDU_IOCTL_SEND_BREAK return values

Definition Description

PDU_ERR_PDUAPI_NOT_CONSTRUCTED

D-PDU API has not been constructed before.

PDU_ERR_COMM_PC_TO_VCI_FAILED

Communication between host and MVCI protocol module failed.

PDU_ERR_INVALID_HANDLE

Invalid MVCI protocol module Handle or ComLogicalLink handle.

PDU_ERR_MODULE_NOT_CONNECTED

MVCI protocol module has not been connected. See PDUModuleConnect

function.
PDU_ERR_CLL_NOT_CONNECTED ComLogicalLink is not connected.
PDUY_ERR_CLL_NOT_STARTED Communications are not started on the ComLogicalLinkyet. A Send
ComPrimitive cannot be accepted in this state.
PDUY_ERR_RSC_LOCKED_BY_OTHER_CLL The ComLogicalLink’s resource is currently locked by anothef
ComLogicalLink.
PDUY_ERR_INVALID_PARAMETERS Invalid (NUL ) pVersionData parametex:
PDY_ERR_FCT_FAILED Function call failed.
PDY_STATUS_NOERROR Function call successful.
8.5.19 PDU_IOCTL_READ_IGNITION_SENSE_STATE
The|IOCTL command PDU_IOCTL_READ_IGNITION_SENSE_STATE is used to read the switched veljicle battery
volthge (Ignition on/off) pin. In accordance with 1SO 2290071, this information is available on pin 24|of the MVCI

mod
veh

Thif
Sind
mod
prof

The
fron
volt

Inp
Iten

pD4

Out

ule chassis connector. There is no corresponding pin on the legislated 1SO 15031-3/SAE ]J1962
cle connectors.

IOCTL allows for reading of a specified vehicle connector pin to determine the state of the ign
e a MVCI protocol module vendor may support a cable type which routes the ignition sense to
ule, a DLC pin number of 0 will indicate that the switched vehicle battery voltage is to be read frd
ocol module pin 24 and not from a DEC\pin.

D-PDU API will determine the sense of the ignition by first reading the permanent positive bat
1 the vehicle [UBATvehicle (pin16 on the DLC)] and then reading the specified switched veh
hge pin. Ignition ON will be+2volts of the permanent vehicle battery voltage.

Value settirigs for PDU_DATA_ITEM
PDU_IT-10ZUNUM32
UNUM32 DLCPinNumber;

itData:

nType

ta /* Pin number of the vehicles data link conng
contains the vehicle switched battery
DLCPinNumber = 0, then the ignition sense is routg

of the MVCI protocol module*/

putData:  Value settings for PDU_DATA_ITEM

compatible

tion switch.
in 24 of the
m the MVCI

tery voltage
icle battery

ctor which
oltage. If
d to pin 24

ItemType
pData

PDU_IT_IO_UNUM32

UNUM32 IgnitionState;

0 = Ignition OFF
1 = Ignition ON*/

Table 61 specifies specific return values.
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Table 61 — PDU_IOCTL_READ_IGNITION_SENSE_STATE return values

Definition Description

PDU_ERR_PDUAPI_NOT_CONSTRUCTED

D-PDU API has not been constructed before.

PDU_ERR_COMM_PC_TO_VCI_FAILED

Communication between host and MVCI protocol module failed.

PDU_ERR_INVALID_HANDLE

Invalid MVCI protocol module Handle or ComLogicalLink handle.

PDU_ERR_MODULE_NOT_CONNECTED MVCI protocol module has not been connected. See PDUModuleConnect
function.

PDU_ERR_INVALID_PARAMETERS At least one of the parameters is invalid (pInputData and/or
pOutputData).

PDU_ERR_F T_FAH ED Eunction call failed

PDU_STATU$_NOERROR Function call successful.

8.5.20 PDU_IOCTL_VEHICLE_ID_REQUEST

8.5.20.1 (eneral

The IOCTL dJommand PDU_IOCTL_VEHICLE_ID_REQUEST is used to initiate a DolP vehiel€ identification requeft. If

the handle o the MVCI protocol module is undefined (hMod=PDU_HANDLE_UNDEF); the D-PDU API will usqg the

operating system'’s network adaptors to transmit the vehicle identification request.

InputData: Value settings for PDU_DATA_ITEM

[temType PDU_IT_IO_VEHICLE_ID_REQUEST

pData pointer to PDU_IO_VEHICLE_ID_REQUEST structure

(see 10.1.4.3.7)

OutputData NULL

The vehicle jdentification request IOCTL is related to

— either p certain MVCI device (selected by @, "corresponding module handle as input parameter):| the
identification request is carried out in the network connected to the MVCI device,

— or a nefwork adaptor which is not part.of a certain MVCI device, but used by the D-PDU API implementgtion
directly (e.g. the Ethernet adaptor of the PC system): in this case, the module handlg is
PDU_HANDLE_UNDEF).

NOTE 1 Depending on the parameter “CombinationMode”, the D-PDU API assigns a DolP entity to a single DolP MVCI

module or a djombination of multiple DoIP entities to a single DolP MVCI module.

NOTE 2 An MVCI module of  type MVCI_ISO_13400_DoIP_Vehicle, MVCI_ISO_13400_DolIP_Group or

MVCI_ISO_13¢00_DoIP_Colléctioh requires combining only DolP entities with different logical address.

NOTE 3 IF is an expected common use case that an MVCI device is connected to only one specific vehicle using an (BD-

connector inqluding Ethernet connector pins, and also pins for other physics, e.g. CAN. In this case, only the DolP entities df the

specific vehi¢le will”’answer the vehicle identification request carried out at the MVCI device. If the application has no

knowledge alpout.the IDs (EntityID, VIN or GrouplID) of the DolP entities in the connected vehicle, the application may execfite a

vehicle identification rnqnncf at-the c‘pnrﬂ'ﬁ'r MV Cl device—and—set-CombinationMode—to—3-to—detect—all-DolP entities—of the

connected vehicle and combine them in a DoIP MVCI module of type “DolP-collection”.

An MVCI device may contain resources for different protocols, except DolP.

NOTE 4

exactly one resource item.

NOTE 5
NOTE 6

A DolP MVCI module has limited capabilities, e.g. no PDUIoCtl() or PDUGetVersion() can be carried out.

Vehicle identification request or default instead (no combination).

Each DoIP MVCI module contains exactly one resource for the protocol DolP, i.e. PDUGetResourcelds() delivers

To handle combination mode in case of spontaneous vehicle announcement, use combination mode of latest

The DolP entities inside a DolP MVCI module may change when new DolP entities are announced or existing DolP
entities quit their connection. In this case, the D-PDU API shall generate an Event PDU_INFO_MODULE_LIST_CHG.
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The application shall then call PDUGetModulelds again to get an updated list of modules, where
pVendorAdditionallnfo is updated with the currently available DolP entities for each DolP MVCI module.

NOTE 7 When a DoIP MVCI module loses connection to all contained DolP entities, this case is handled in the same way as
an MVCI module connection loss, as described in D-PDU API.

NOTE 8 The IOCTL function returns when the time defined in VehicleDiscoveryTime has elapsed.

After successful completion of the PDU_IOCTL_VEHICLE_ID_REQUEST IOCTL, the D-PDU API’s list of modules will
change when new DolP MVCI modules have been discovered. An information event of type
PDU_INFO_MODULE_LIST_CHG will be generated by the D-PDU API, upon which the application shall call
PDUGetModulelDs() to obtain the changed list of MVCI protocol modules (see K.2.4.3).

8.5.20.2 PDU_IOCTL_VEHICLE_ID_REQUEST return values
Table 62 specifies specific return values for PDU_IOCTL_VEHICLE_ID_ REQUEST.

Table 62 —PDU_IOCTL_VEHICLE_ID_REQUEST return values

Definition Description
PDUY_ERR_PDUAPI_NOT_CONSTRUCTED D-PDU API has not been constructed before)
PDU_ERR_COMM_PC_TO_VCI_FAILED Communication between host and MVCI protocol module fdiled.
PDY_ERR_INVALID_HANDLE Invalid MVCI protocol module Hatidle or ComLogicalLink handle.
PDUY_ERR_IP_PROTOCOL_NOT_SUPPORTED IP protocol is not supported:e'g. [IPv6 used as protocolVersjon, but OS

does not support IPv6 (6rit is disabled).
PDUY_ERR_ID_NOT_SUPPORTED Requested ID is not{supported
PDUY_ERR_INVALID_PARAMETERS At least one ofithe parameters is invalid (pInputData and/of
pOutputData)
PDUY_ERR_FCT_FAILED Function“eall failed.
PDUY_STATUS_NOERROR Function call successful.

8.5.21 PDU_IOCTL_SET_ETH_SWITCH_STATE

8.5.21.1 General

The|DolP standard ISO 13400-3 provides the possibility to switch off the Ethernet chip in a DolP entity. The IOCTL
command is used to switch th€ sense state of the Ethernet activation pin in the DLC connector attached to an MVCI
module. The pin is used to @ctivate or deactivate the Ethernet chip in the DolP entities which are conrjected to the
DLQ connector.

Upopn successful completion of this [OCTL, the DolP communication lines will be connected on the MV(I diagnostic
conhector. The actual pins connected will be selected based on the identified DolP variant (by defaulf this will be
ping 3, 11, 12-and 13, but may be updated by making use of the IOCTL PDU_IOCTL_GET_ETH_PIN_QPTION; see
8.5.24).

InprItData: Value settings for PDU_DATA_ITEM

Ite

Type PDILIT 10 ETH SWITCH STATE

pData pointer to PDU_IO_ETH_SWITCH_STATE structure (see 10.1.4.3.8)
OutputData: NULL

NOTE 1 When a DolP entity uses the Ethernet activation pin, no DolP communication is possible before switching on the
Ethernet activation.

NOTE 2 After switching on the Ethernet activation, the DolP entity sends out a Vehicle Announcement Message called
VAM.

NOTE 3 This IOCTL is only related to MVCI use case 1 (with MVCI device). See K.2.4.
NOTE 4 ISO 13400-4 defines the Ethernet activation pin 8.
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8.5.21.2 PDU_IOCTL_SET_ETH_SWITCH_STATE return values
Table 63 specifies specific return values for PDU_IOCTL_SET_ETH_SWITCH_STATE.
Table 63 — PDU_IOCTL_SET_ETH_SWITCH_STATE return values

Definition

Description

PDU_ERR_PDUAPI_NOT_CONSTRUCTED

D-PDU API has not been constructed before.

PDU_ERR_COMM_PC_TO_VCI_FAILED

Communication between host and MVCI protocol module failed.

PDU_ERR_INVALID_HANDLE

Invalid MVCI protocol module handle.

PDU_ERR_MODULE_NOT_CONNECTED

MVCI protocol module has not been connected. See PDUModuleConnect
function.

PDU_ERR_F(T_FAILED

Function call failed.

PDU_STATU$_NOERROR

Function call successful.

8.5.22 PDU_IOCTL_GET_ENTITY_STATUS

8.5.22.1 (eneral

Retrieves the status of a DolP entity. This IOCTL should be executed on the DolP module the specific DolP entity

belongs to.

address shall be unique within a DoIP module.

The function returns after the response message has been received or whenan error has occurred.

InputData: LogicalAddress of the DolP entity for reading the status.
ItemType: PDU_IT_IO_ENTITY_ADDRESS

pData: PDU_IO_ENTITY_ADDRESS_DATA

OutputData Entity status as reported by the addressed DolP entity.
ItemType: PDU_IT_IO_ENTITY_STATUS

pData: PDU_IO_ENTITY_STATUS_DATA

8.5.22.2 HDU_IOCTL_GET_ENTITY_STATUS return values

Table 64 sp

The IOCTL requires the logical address of the related DolP entity as,input parameter. This lo

cifies specific return valuesfor PDU_IOCTL_GET_ENTITY_STATUS.

Table.64 — PDU_IOCTL_GET_ENTITY_STATUS return values

rical

Definition

Description

PDU_ERR_PI)UAPI_NOF._CONSTRUCTED

D-PDU API has not been constructed before.

PDU_ERR_CQMM_PC~TO_VCI_FAILED

Communication between host and MVCI protocol module failed.

PDU_ERR_INVALID_HANDLE

Invalid MVCI protocol module Handle or ComLogicalLink handle.

PDU_ERR_MODULE_NOT_CONNECTED

MVCI protocol module has not been connected. See PDUModuleConnect
function.

PDU_ERR_DOIP_AMBIGUOUS_LOGICAL_ADDRESS

Invalid or ambiguous logical address specified.

PDU_ERR_INVALID_PARAMETERS

At least one of the parameters is invalid (pInputData and/or
pOutputData).

PDU_ERR_DOIP_RESPONSE_TIMEOUT

DolPCtrlTimeout has occured.

PDU_ERR_FCT_FAILED

Function call failed.

PDU_STATUS_NOERROR

Function call successful.
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8.5.23 PDU_IOCTL_GET_DIAGNOSTIC_POWER_MODE

8.5.23.1 General

For reading the entity status of a DolP entity. This IOCTL should be executed on the DolP module the specific DoIP
entity belongs to. The IOCTL requires the logical address of the related DolP entity as input parameter. This logical

address shall be unique within a DoIP module.

The function returns after the response message has been received or when an error has occurred.

InputData: Logical Address of a DoIP entity for reading the power mode.

ItemType: PDU_IT_IO_ENTITY_ADDRESS

pData: PDU_IO_ENTITY_ADDRESS_DATA

OutputData: Recent diagnostic power mode as reported by the addressed DolP entity.

Item Type: PDU_IT_IO_UNUM32

pD:[a: UNUM32 PowerMode; /* Power mode of DolP entity: 0x0: notready
0x1: ready

0x23no6t supported */
8.5.23.2 PDU_IOCTL_GET_DIAGNOSTIC_POWER_MODE return values

Table 65 specifies specific return values for PDU_IOCTL_GET_DIAGNOSTIC.POWER_MODE.

Table 65 — PDU_IOCTL_GET_DIAGNOSTIC_POWER_MODE return values

Definition Description
PDY_ERR_PDUAPI_NOT_CONSTRUCTED D-PDU APl hashot been constructed before.
PDUY_ERR_COMM_PC_TO_VCI_FAILED Communication between host and MVCI protocol module failpd.
PDU_ERR_INVALID_HANDLE Invalid MVCI protocol module Handle or ComLogicalLink handle.
PDU_ERR_MODULE_NOT_CONNECTED MVCI protocol module has not been connected. See PDUModuyleConnect

function.

PDY_ERR_DOIP_AMBIGUOUS_LOGICAL_ADBRESS | Invalid or ambiguous logical address specified.

PDU_ERR_INVALID_PARAMETERS At least one of the parameters is invalid (pInputData and/or
pOutputData).

PDUY_ERR_DOIP_RESPONSE_TIMEOUT DolPCtrITimeout has occured.

PDUY_ERR_FCT_FAILED Function call failed.

PDUY_STATUS_NOERROR Function call successful.

8.5.4 PDU_IOCTL_GET_ETH_PIN_OPTION

8.5.241 General

ISO 13400-3 defines different Ethernet pin layout options for the OBDII connector, e.g. Option 1 and Option 2. The
IOCTL command PDU_IOCTL_GET_ETH_PIN_OPTION is used to determine the Ethernet option. (For this
determination, the Ethernet activation pin on the DLC connector is used.) Applications are encouraged to
determine the Ethernet option prior to any connection to the Ethernet pins. Incorrect pin selection can cause the
MVCI module to connect to non-Ethernet physical layer and cause damage to the MVCI module or the vehicle
transceiver.

InputData: Pin number of the vehicles data link connector which corresponds to the vehicle Ethernet
activation line.
ItemType: PDU_IT_IO_UNUM32
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pData: UNUM 32 /*DLCPinNumber */

OutputData: Evaluated option of Ethernet pinout on the vehicle.

ItemType: PDU_IT_I0O_UNUM32

pData: UNUM32 EthernetPinoutOption; /* Evaluated option of Ethernet pinout on the vehicle.

0 = non-Ethernet vehicle

1 = Ethernet Option 1

2 = Ethernet Option 2 */

3 and above reserved for future use

8.5.24.2 PDU_IOCTL_GET_ETH_PIN_OPTION return values

Table 65 specifies specific return values for PDU IOCTL GET ETH PIN OPTION.

Table 66 — PDU_IOCTL_GET_ETH_PIN_OPTION return values

Definition Description
PDU_ERR_PI)UAPI_NOT_CONSTRUCTED D-PDU API has not been constructed before.
PDU_ERR_CQMM_PC_TO_VCI_FAILED Communication between host and MVCI protocol.module failed.
PDU_ERR_INVALID_HANDLE Invalid MVCI protocol module Handle or ConiLogicalLink handle.
PDU_ERR_MPDULE_NOT_CONNECTED MVCI protocol module has not been connéetéd. See PDUModuleConneft

function.
PDU_ERR_F(T_FAILED Function call failed.
PDU_STATU$_NOERROR Function call successful.

8.6 API functions — Error handling
8.6.1 Syn¢hronous error handling

Errors whidh occur during the execution of a function (i.e. synchronously) will be reported by the function’s
return valug. The specific return values are docuniented for each API function in 8.4.

In D.3, resgrved return values of the API«functions are documented. These reserved values are supposef to
provide a sthndard mechanism for handlingerrors between different D-PDU API implementations.

8.6.2 Asynchronous error handling

Asynchronojus errors are reported by event items (i.e. items PDU_EVENT_ITEM with type PDU_IT_ERROR). They
are queued py the D-PDU ARI using the regular internal queuing mechanisms. The application will get error items
using the same functions_as for result items (i.e. PDUGetEventltem). Asynchronous errors can be related to a MVCI
protocol mddule (e.g¢hardware errors), to a ComLogicalLink (e.g. CAN bus error) or to a specific ComPrimjtive
(e.g. ECU timeout)=-This relationship will be expressed by the specific handle, which is used in the fundtion
PDUGetEventltem\to get the error item. The error item contains a D-PDU API defined error code (see D.4), which
identifies thie@rror that occurred along with a vendor-specific extra error code. A text translation of the venfdor-
specific extraerrorctodes s avaitabte i thre MB T Xt fite:

In D.4, reserved error codes for error items are documented. These reserved codes provide a standard mechanism
for handling most asynchronous error events between different D-PDU API implementations.

8.7 Installation
8.7.1 Generic description

The D-PDU API root description file (RDF) is the central entry point for all applications accessing MVCI protocol
modules in either Windows or Linux. See F.1 for the UML description of the root description file.
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During installation, an MVCI protocol module Tool Integrator (see 8.3.2) adds the vendor-specific information to
the root description file. If the root file has not been previously created, then the installation process shall create
the root description file (and the registry information for Windows) in the specified location (see subclauses
below).

The MVCI protocol module vendor shall ensure that the information to be added to the root description file does
not conflict with another entry. The Tool Integrator will have to ensure uniqueness. The <MVCI_PDU_API>
element contains the following sub-elements to help ensure unique entries:

— SHORT_NAME;

— DESCRIPTION;

— |SUPPLIER_NAME.

The| following subclauses describe the location of the root description file and the loading’ prdcess of the
assqciated libraries.

8.7.2 Windows installation process
8.7.2.1 Locating the Windows D-PDU API DLL

The|application will be able to locate all of the D-PDU API implementations installed on the machine by accessing
the D-PDU API root file. The location of the root file is to be identified as follows.

a) [The application shall navigate to the registry key HKEY_LOCAIKMACHINE\SOFTWARE \D-PDU AHL
b) [Under this key, the value-name “Root File” (String) contains-the full path to the root file.

EXAMPLE [HKEY_LOCAL_MACHINE\SOFTWARE\D-PDU API]
“Root File”=“C:\Program Files\D-PDU ARF\pdu_api_root.xml”

NOTE The complete file path to the D-PDU API Root File is stored at the defined location in the registry.
c) [Only one Key (D-PDU API) and one Value (Root File) shall be created. The pdu_api_root.xml file|contains all
the installed MVCI protocol modulés’,DLL information from each vendor. The uninstall program ghall remove
its information from the pdu_api_root.xml file, but shall not affect the other entries.
8.7.2.2 Loading the Windows D-PDU API DLL

To lpad the D-PDU API DLL;the application will use native Win32 API functions such as
— |LoadLibrary,

— | GetProcAddress:

Whenrusing GetProcAddress, the application shall supply the name of the function whose addiless is being
requested. To support this method with un-mangled names (when using certain compilers), the MVCI

TITITeroT 1T

— FreeLibrary.
NOTE 1 See the Win32 API SDK reference for the details of these functions.

NOTE 2 All D-PDU API functions exported from the DLL will have the _stdcall calling convention.
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8.7.3 Linux installation process
8.7.3.1 Locating the Linux D-PDU API shared library

The application may locate all the D-PDU API implementations installed on the machine by accessing
D-PDU API root file. The location of the root file is to be identified as follows.

a) Theroot file is stored as the file “pdu_api_root.xml” in the directory “/etc”.

the

b) The pdu_api_root.xml file contains all the installed MVCI protocol modules’ shared library information from
each vendor. The uninstall program shall remove its information from the pdu_api_root.xml file, but shall not

affect the other entries.

8.7.3.2  Loading the Linux D-PDU API shared library

To load the D-PDU API shared library, the application will use functions like
— dlopen
— dlsym:

When ysing the function dlsym, the application shall supply the name of the function whose address is b
requesfed, and

— dlclose
NOTE Yee the Linux documentation for the details of these functions.

8.7.4 Selécting MVCI protocol modules

The client [application should use the pdu_api_rootxml file*to determine the list of available D-PDU
implementafions. Once the application has selected one_@r‘more implementations, the pdu_api_root.xml fi
used to retrjeve all the information regarding the implementation so that the appropriate DLLs or shared libr
can be loaddgd for use.

8.8 Applicpation notes

8.8.1 Intejraction with the MDF

Both the D-PDU API and the application may read the MDF file to retrieve information.

8.8.2 Acc¢ssing additionalhardware features for MVCI protocol modules

Additional hardware featdres (e.g. analogue channels, digital 1/0, etc.), which are not covered directly by
standard D{PDU API funttions, can be also implemented using standard D-PDU API function calls. The folloy

ping

API
e is
ries

the
ving

points shall| serve<assa guideline for manufacturer-specific implementations of additional hardware featyres.

However, tHe manufacturer is free to choose between several implementation approaches, which are outline
the followingSentences.

d in

— The manufacturer defines a specific ‘HARDWARE” protocol in the MDF. This is defined the same way as for

diagnostic protocols like ISO 15765.

— The “HARDWARE” protocol has a set of ComParams. These are also described in the MDF.

— To use the additional hardware features, a ComLogicalLink with the specific “HARDWARE” protocol is
created by the application. Thereafter, the hardware features can be accessed either by getting and setting

ComParams or by starting ComPrimitives.

— To control simple hardware features (like setting/reading digital 1/0), the ComParam method
(PDUSetComParam) might be sufficient. In this case, the ComParam value will carry the specific information

(e.g. value of digital I/0 port).

108 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=725e0865c6d0c961e734ed9b4914c608

IS0 22900-2:2017(E)

— To control advanced hardware features, the method using ComPrimitives might be a good approach. In this
case, all standard features of ComPrimitives like periodic send or receive operation can be used (e.g. periodic
reading analogue values). Also, more information can be exchanged between the MVCI protocol module and
the application using the ComPrimitive data and its result data items.

8.8.3 Documentation and information provided by MVCI protocol module vendors

Each MVCI protocol module vendor will provide a different name implementation of the files supplied with the
installation: module description file(s), D-PDU API library and cable description file(s). Since a number of
D-PDU API implementations could simultaneously reside on the same PC, a MVCI protocol module vendor shall
not name any of its files “PDU_API.dIl” nor “PDU_APLso”. The following rules shall be followed for naming each of
the files delivered.

— |MDF_<VendorName>[<XXX>].xml

— |CDF_<VendorName>[<XXX>].xml

— |PDUAPI_<VendorName>[<XXX>].dll

— |PDUAPI_<VendorName>[<XXX>].so

whdre

<VendorName> is the name of the vendor;
<XXX> is an optional string (vendor specific).
EXAMPLES

— |MDF_DoctorWho_V_1_0_1.xml;

— |CDF_Automan_1_0.xml;

— |PDUAPI_Bob_Ver_2_1_0.dll.

The|protocol documentation listed below.will be provided.

a) |A tool manufacturer shall decument the protocol behaviour and the ComParams for each protocgl supported
by the tool manufacturer:

b) |The documentation ‘shall describe the behaviour of the protocol with regard to the specified ComPrimitive
types and status valuies.

c) [|All protocoli€omParams shall be documented.

d) [The toolmanufacturer shall provide the protocol-specific entries in the MDF.

The| vendor will also supply the OptionStr for PDUConstruct. The string provides a list of attributgs and their
values, which are specific to a D-PDU APT implementation (see 8.4.2.4 for more information).

9 Using the D-PDU API with existing applications

9.1 SAE J2534-1 and RP1210a existing standards

The standards SAE J2534-1 and RP1210a were defined prior to the D-PDU API and applications have already been
introduced to the aftersales market. In order to preserve the applications based on SAE J2534-1 and RP1210a, an
MVCI-compliant device (i.e. MVCI protocol module) can be made convertible to SAE J2534-1 or RP1210a with a
compatibility layer or wrapper. This library configuration will enable SAE J2534-1 and RP1210a applications to
run on a MVCI compliant device. See Figure 28.
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CLIENT CLIENT CLIENT

MVCI J2534-1 RP1210a
Application Application Application

! | !
. ; :

D-PDU-API J2534-1 RP1210a
DLL or Shared Library DLL DLL
Vendor A Vendor A Vendor A

Single DLL}/Shared library or multiple DLLs/Shared libraries (the configuration is vendor specific)

!

Protocols <—7> Device Drivers <@—P| Vehicle]/O Hardware

MVCI Protpcol Module Vendor A

ECU - Vehicle - ECU

Figure 28 — Adapting MVCI device to'SAE J2534-1 and RP1210a API

10 Data structures
10.1 API functions — Data structuré.definitions

10.1.1 Abstract basic data types
For all inpuf/output parameters,'the following subset of abstract basic data types shall be used (see Table 67).

Table 67 — Abstract data types

Ibata type Description
UNUMS8 Unsigned numeric 8 bits.
SNUMS8 Signed numeric & hits
UNUM16 Unsigned numeric 16 bits.
SNUM16 Signed numeric 16 bits.
UNUM32 Unsigned numeric 32 bits.
SNUM32 Signed numeric 32 bits.

In addition to these data types, the following abstract data types shall be used for string handling (see Table 68).
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Table 68 — Abstract data types — string handling

Data type Description

CHARS8 ASCII-coded 8-bit character value (ISO 8859-1 (Latin 1)).

All strings shall be handled as zero-terminated character field of the appropriate character data type. Length
information is calculated without the zero termination character value.

10.1.2 Definitions

Table 69 specifies the following definitions used for D-PDU API functions.

Table 69 — Definitions for D-PDU API functions

Definition Description

EXTERNC Extern “C” declaration, required for C++ code.

CAILBACKFNC Callback function type.

Thepe definitions shall be defined according to the requirements of the specific-C/C++ compiler.

In a|Windows D-PDU API DLL, all D-PDU API functions will have the _stdcall calling convention in accqrdance with
9.7.2.

10.1.3 Bit encoding for UNUM32

Table 70 describes how to set or read a parameter fieldiwhich contains a bit encoded field. This taljle has been
addgd to help with Endian problems between differenthardware platforms.

Table 70 — Definition of byte and bit position for UNUM32

BYTE 3 (MSB) BYTE 2 BYTE 1 BYTE 0 [(LSB)

31 |30 (29 |28 |27 (26 |25 |24 (23(22|21)20|19|18(17(16(15|14|13|12|11 (10 |9 |8 (7 [6 [5 |4 |3 |2 |1 |O

10.1.4 API data structures
10.1.4.1 General

The|following dataystructures are required for data transfer of D-PDU API functions. Byte packing of one byte is
adopted from SAEJ2534-1. This has to be defined according to the requirements of the specific C/C++ fompiler.

10.1.4.2 _Generic item for type evaluation and casting

Thid iS) a generic item used for casting to item-specific structures. PDU_ITEM is used in the function
PDUDestroyltem.

typedef struct {
T_PDU_IT ItemType; /*seeD.1.1*/
} PDU_ITEM;

Table 71 lists the different type of Iltem types and their respective structures.
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Table 71 — Item type structures for typecasting

Item types

Item type specific structure

PDU_IT_IO_UNUM32

PDU_DATA_ITEM, void *pData contains a single UNUM32 value.

PDU_IT_IO_PROG_VOLTAGE

PDU_DATA_ITEM, void *pData contains a pointer to the
PDU_IO_PROG_VOLTAGE_DATA structure.

PDU_IT_IO_BYTEARRAY

PDU_DATA_ITEM, void *pData contains a pointer to the
PDU_IO_BYTEARRAY_DATA structure.

PDU_IT_IO_FILTER PDU_DATA_ITEM, void *pData contains a pointer to the PDU_IO_FILTER_LIST
structure.
PDU_IT_IO_EVENT_QUEUE_PROPERTY PDU_DATA_ITEM, void *pData contains a pointer to the

FDU_IU_EVENT_QUEUE_FRUFERTY_DATA structure.

PDU_IT_IO_EHICLE_ID_REQUEST

PDU_DATA_ITEM, void *pData contains a pointer to the
PDU_IO_VEHICLE_ID_REQUEST structure.

PDU_IT_IO_K

TH_SWITCH_STATE

PDU_DATA_ITEM, void *pData contains a pointer to the
PDU_IO_ETH_SWITCH_STATE structure.

PDU_IT_IO_H

INTITY_ADDRESS

PDU_DATA_ITEM, void *pData contains a pointer to the
PDU_IO_ENTITY_ADDRESS_DATA structure.

PDU_IT_IO_H

INTITY_STATUS

PDU_DATA_ITEM, void *pData contains a pointerto the
PDU_IO_ENTITY_STATUS_DATA structure.

PDU_IT_RSC{STATUS PDU_RSC_STATUS_ITEM
PDU_IT_PARAM PDU_PARAM_ITEM

PDU_IT_RESPLT PDU_RESULT_DATA
PDU_IT_STATUS PDU_STATUS_DATA

PDU_IT_INF PDU_INFO_DATA

PDU_IT_ERRPR PDU_ERROR_DATA

PDU_IT_RSCJID PDU_RSC_IDMTEM
PDU_IT_RSCJCONFLICT PDU_RSC_GONFLICT_ITEM
PDU_IT_MORULE_ID PDUMODULE_ITEM
PDU_IT_UNIQUE_RESP_ID_TABLE PDU_UNIQUE_RESP_ID_TABLE_ITEM

10.1.4.3 Items for IOCTL datatransfer (PDUIloctl)
10.1.4.3.1 |Item for GenericIOCTL data item
This is a geperic IOT€Lydata item used for casting to specific IOCTL type structures. PDU_DATA_ITEM is us€gd in
the function| PDUIo€th
typedef strucf {
T_PDU_IT ItemType; /™ value=one of the [OCTL constants from D.I.T 7/
void *pData; /* pointer to the specific IOCTL data structure */

} PDU_DATA_ITEM;

10.1.4.3.2 10CTL programming voltage structure (PDU_IT_IO_PROG_VOLTAGE)

typedef struct {

UNUM32 ProgVoltage_mv;
UNUM32 PinOnDLC;

} PDU_IO_PROG_VOLTAGE_DATA;

/* programming voltage in mV */

/* pin number on Data Link Connector */
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10.1.4.3.3 10CTL byte array structure (PDU_IT_IO_BYTEARRAY)

typedef struct {
UNUM32 DataSize; /* number of bytes in the data array */
UNUMS8 *pData; /* pointer to the data array */

} PDU_IO_BYTEARRAY_DATA;

10.1.4.3.4 10OCTL filter list structure (PDU_IT_IO_FILTER)

type

} PD

10.]

type|

o o

} PD

fefstruct{

UNUM32 NumFilterEntries; /* number of Filter entries in the filter list array */
PDU_IO_FILTER_DATA *pFilterData;  /* pointer to an array of filter data */
U_IO_FILTER_LIST;

.4.3.5 1OCTL filter data structure

def struct {

| PDU_FILTER FilterType; /* type of filter being configured. D.1.10 */

INUM32 FilterNumber; /* Filter Number. Used to replace filters and stop filters. Range depends d
implementation (see 9.5.13 PDU_IOCTL:START_MSG_FILTER)*/

INUM32 FilterCompareSize; /* Number of bytes used out of each of the filter messages arrays Range 1

INUMS FilterMaskMessage[12]; /* Mask message to be ANDed.to each incoming message. When using the

protocol, setting the first 4bytes of FilterMaskMessage to OxFF makes thd
specific to one CAN ID. Using other values allows for the reception or blod
multiple CAN identifiers.*/

INUMBS FilterPatternMessage[12]; /* Pattern message to be compared to the incoming message after the
FilterMaskMessage has been applied. If the result matches this pattern m
and the FilterType is a pass filter, then the incoming message will be prod
for further reception (otherwise it will be discarded). If the result matche
pattern message and the FilterType is a block filter, then the incoming md
will be discarded (otherwise it will be processed for further reception). M
bytes in the received message that are beyond the FilterCompareSize of t}
pattern message will be treated as “don't care”.*/
[J_IO_FILTER_DATA;

=

-12.%/
CAN
filter
king of

Pssage
pssed
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ssage

lessage
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10.1.4.3.6 10CTL event queue property structure (PDU_IT_IO_EVENT_QUEUE_PROPERTY)
typefef struety{

UNUM32 QueueSize; /* maximum size of event queue */

TPOH-QUESEMODPE QuereMode,— - Quenemode DS

} PDU_IO_EVENT_QUEUE_PROPERTY_DATA;

10.1.4.3.7 10CTL vehicle ID request structure (PDU_IOCTL_VEHICLE_ID_REQUEST)

type

def struct {

UNUM32 PreselectionMode; /* Preselection mode: 0=no preselection */
/* 1= select DolP entities with given VIN */
/* 2= select DolP entities with given EID */

CHAR8* PreselectionValue; /* pointer to NULL terminated ASCII string */
/* containing optional VIN or EID (depending on */
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/* PreselectionMode) */
UNUM32 CombinationMode; /* Combination mode: */
/* 0=no combination */
/* 1= combine DolP entities with common VIN */
/* into MVCI of type “DolP-Vehicle” */
/* 2= combine DolP entities with common GrouplID */
/* into MVCI of type “DolIP-Group” */
/* 3= combine all DolP entities */
/* into MVCI of type “DolP-Collection” */
UNUM32 VehicleDiscoveryTime; /* Time-out to wait for vehicle identification = responses. O=return immediately, or
timein  milliseconds. */

UNUM3Z—NumbestinationAddresses Number-o broadeast/multicast-addresses-in-the-des ination-address-arqay.
May be (] for default */
PDU_IP_ADDR_INFO *pDestinationAddresses  /* pointer to an array of IP addresses on which broadcast/multicast

should bg performed */
} PDU_IO_VEHICLE_ID_REQUEST;

typedef strucf {
UNUM37 IpVersion; /* the IP version to be used for DolP communication: 4=IPv4, 6=IRv6*/
UNUMS8 | *pAddress /* IPv4: 4 Byte broadcast address (in network byte order; MSB'first)
[Pv6: 16 Byte multicast address (in network byte order: MSB first)

*/

} PDU_IP_ADIPR_INFO;

10.1.4.3.8 |IOCTL set Ethernet switch state structure (PDU_IOETFL_SET_ETH_SWITCH_STATE)

typedef strucf {

UNUM32 EthernetSenseState; /*EthernetSenseState

0 = Ethernet activation-pin off

1 = Ethernet activation pin on*/

UNUM32 EthernetActPinNumber /* EthernetActPinNumber

Pin number on DLC of the Ethernet activation pin. Default shall be 8 as defined in
ISO 13400-3 for OBD-connector */

} PDU_IO_ETH_SWITCH_STATE;

10.1.4.4 Item for resource status information (used by PDUGetResourceStatus)

typedef struct {
T_PDU_IT ItemType; /* value= PDU_IT_RSC_STATUS (IN parameter)*/
UNUM3R NumEntries; /* (IN Parameter) = number of entries in

pResourceStatusData array. */

b QAo Ao o o PN o - I )
PDU_RS COTATUS_UATA PRESTUITESTALUS D dld, / dITdy tU COIILAIIT TESUUTTE STALUS (IIN Falr allIeicT j=/

} PDU_RSC_STATUS_ITEM;

typedef struct {
UNUM32 hMod; /* Handle of a MVCI protocol module (IN parameter) */
UNUM32 Resourceld /* Resource ID (IN parameter) */
UNUM32 ResourceStatus; /* Resource Information Status (OUT Parameter): (see D.1.6 for specific

values.)*/
} PDU_RSC_STATUS_DATA;
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10.1.4.5 Item for ComParam data (used by PDUGetComParam, PDUSetComParam)

typedef struct {

T_PDUIT ItemType; /* value= PDU_IT_PARAM */

UNUM32 ComParamld; /* ComParam Id. Value from MDF of MVCI protocol module */

T_PDU_PT ComParamDataType; /* Defines the data type of the ComParam B.3.3 */

T_PDU_PC ComParamC(lass; /*ComParam Class type. The class type is used by the D-PDU API for
special ComParam handling cases. (BusType (physical ComParams) and
Unique ID ComParams)). See B.3.2 */

Void *pComParamData; /* pointer to ComParam data of type ComParamDataType */

} PDU_PARAM_ITEM;

2:2017(E)

10.]

type|

} PD

type

} PD
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.4.6 Item for module identification (used by PDUGetModulelds)

def struct {

T_PDU_IT ItemType; /* value= PDU_IT_MODULE_ID */

UNUM32 NumEntries; /* number of entries written to the pModuleData array */

PDU_MODULE_DATA  *pModuleData; /* pointer to array containing module types and module hand|

J_ MODULE_ITEM;

def struct {

UNUM32 ModuleTypeld; /* MVCI protocol moduleTypeld */

UNUM32 hMod; /* handle of MVCI protecol module assigned by D-PDU API */

CHARS *pVendorModuleName; /* Vendor specific.information string for the unique module id
e.g. Module serial number or user friendly name */

CHARS *pVendorAdditionallnfo; /* Vendor specific additional information string */

T_PDU_STATUSModuleStatus; /* Status-0fMVCI protocol module detected by D-PDU API sess
D.1.4 %}

[J_ MODULE_DATA;

ndorModuleName and pVendorAdditionallnfo string description:

pVendorModuleName and pVendorAdditionallnfo strings contain a list of attributes and thei
bute and its corresponding value are to be separated by a >=< sign. The value needs to be put in
s. Between pairs of attribute’and value shall be at least one space character. Attributes and values
D-PDU API vendor implementation.

n no string inforniation is available, the pVendorxxx strings will be set to NULL.
MPLE String

pVendorModuleName = “VendorName="MVCI Company' MVCI Friendly Name = "Hugo'”

"y

pVendorAdditionallnfo = “Connection Type Wireless='xx.xx.xx.xx

es*/

entification,

ion.

" values. An
side two >'<
are specific

The
a)
b)
c)
d)

e)

additional information can contain the IP addresses and connection types available:
Ethernet;

Bluetooth;

Infrared;

802.11g/802.11b;

802.3;
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f) RS232;

g) USB;

h) PCMCIA;

i) PCI Express;

i) WAN (GPRS, UMTS, ...).

10.1.4.7 Items for resource identification (used by PDUGetResourcelds)

typedef struct {
T_PDU_IT ItemType; /* value = PDU_IT_RSC_ID (IN parameter)*/
UNUM3E NumModules; /* number of entries in pResourceldDataArray. */
PDU_RS{_ID_ITEM_DATA *pResourceldDataArray; /* pointer to an array of resource Id Item Data */

} PDU_RSC_IQ_ITEM;

typedef strucf {

UNUM32 hMod; /* MVCI protocol module Handle */
UNUM33 Numlds; /* number of resources that match PDU.RSC_DATA */
UNUM3E *pResourceldArray; /* pointer to a list of resource ids */

} PDU_RSC_ID)_ITEM_DATA;

10.1.4.8 Structure for resource data (used by PDUGetResourcelds:and PDUCreateComLogicalLink)

typedef strucf {
UNUM3E BusTypeld; /* Bus Type Id (IN parameter) */
UNUM3E Protocolld; /* Protocol Id (IN pafdmeter) */
UNUM3E NumPinData; /* Number of items in the following array */
PDU_PIN_DATA  *pDLCPinData; /* Pointer to_array of PDU_PIN_DATA structures*/
} PDU_RSC_DATA;
PDU_PIN_DATA is defined as:
typedef struct {
UNUM3R DLCPinNumber; /* Rin'mumber on DLC */
UNUM32 DLCPinTypeld; 7XPin ID */
} PDU_PIN_DATA;
10.1.4.9 Item for conflicting resources (used by PDUGetConflictingResources)
typedef strucf {
T_PDU_IT ““ItemType; /* value= PDU_IT_RSC_CONFLICT */

UNUM32 NuméEntries;
PDU_RSC_CONFLICT_DATA

/* number of entries written to pRscConflictData*/
*pRscConflictData; /* pointer to array of PDU_RSC_CONFLICT_DATA*/

} PDU_RSC_CONFLICT_ITEM;

typedef struct {
UNUM32 hMod;
UNUM32 Resourceld;
} PDU_RSC_CONFLICT_DATA;

/* Handle of the MVCI protocol module with conflict*/
/* Conflicting Resource ID */
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10.1.4.10 Item for unique response identification (used by PDUGetUniqueRespldTable and

PDUSetUniqueRespldTable)

typedef struct {

T_PDU_IT ItemType;

/* value= PDU_IT_UNIQUE_RESP_ID_TABLE */

UNUM32 NumEntries; /* number of entries in the table */

PDU_ECU_UNIQUE_RESP_DATA

} PDU_UNIQUE_RESP_ID_TABLE_ITEM;

typedef struct {

UNUM32 UniqueRespldentifier;
UNUM32 NumParamltems;

/* filled out by application */

/* number of ComParams for the Unique Identifier */

*pUniqueData;/* pointer to array of table entries for each ECU response */

PDU_PARAM_ITEM *pParams; /* pointer to array of ComParam items to uniquely define a ECU%te§ponse.
The list is protocol specific */
} PDU_ECU_UNIQUE_RESP_DATA;
EXAMPLE Table 72 and Table 73 are examples for URID table configurations.
Table 72 — Example set of ComParams for an ISO 15765 protocol response address ComParam list
ComParam Description

CP_LanPhysReqFormat CAN Id format for a physical request. Used for Flow Control Can transmission
as well. First entry in the Unique Response Identifer table is the default entry
for a physical request.

CP_fanPhysReqld CAN Id for physical request. Used for Flow Control Can transmissioj as well.
First entry in the Unique Response Identifer table is the default entyy for a
physical request:

CP_fanPhysReqExtAddr Can extended,address for physical request. Used for Flow Control (Jan
transmissioh as well. First entry in the Unique Response Identifer table is the
default éntry for a physical request.

CP_LanRespUSDTFormat CANTd format for a USDT response. Used for response handling.

CP_LanRespUSDTId CAN Id for a USDT response. Used for response handling. Value set|to
OxFFFFFFFF is not used.

CP_fanRespUSDTExtAddr CAN extended address for a USDT response. Used for response handling.

CP_fanRespUUDTFormat CAN Id format for a UUDT response. Used for response handling.

CP_LanRespUUDTExtAddx; CAN Id extended address for a UUDT response. Used for response jandling.

CP_LanRespUUDTId CAN Id for a UUDT response. Used for response handling. Value setJto
OxFFFFFFFF is not used.

Table.7Z3' — Example set of ComParams for a SAE J2190 (non-CAN) response structure per ECU
ComParam Description

CP_ ﬂullLRCD}IFUA nratPriot ;t_yT_y Pt First L_ytc of recetved message ts-thre-for Auat/}u ot At_y ]u_ytc. Fhists-the eXpeCted
first byte on a functional response.

CP_FuncRespTargetAddr Second byte of received message for a functional addressed response. The

protocol handler will use either the Tester Source address or this

FuncRespTargetAddr (e.g. OBD using 0x6B as the Target address instead of the

Tester Address).

CP_PhysRespFormatPriorityType

First byte of received message is the format/priority byte. This is the expected

first byte on a physical response.

CP_EcuRespSourceAddress

Expected ECU Source Address. This is typically the third byte of the message.
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10.1.4.11 Item for event notification

typedef struct {

T_PDU_I

UNUM32 hCop;

void *

UNUM32 Timestamp;
void *pData;

T ItemType; /* value= PDU_IT_RESULT or PDU_IT_STATUS or PDU_IT_ERROR or
PDU_IT_INFO */
/* If item is from a ComPrimitive then the hCop contains the valid ComPrimitive handle,
else it contains PDU_HANDLE_UNDEF */
/* ComPrimitive Tag. Should be ignored if hCop = PDU_HANDLE_UNDEF */
/* Timestamp in microseconds */

/* points to the data for the specified Item Type. See 10.1.4.11.1 to 10.1.4.11.4 */

pCoPTag;

} PDU_EVENT_ITEM;

A successful
PDU API. Th

10.1.4.11.1
Asynchrono

T_PDU_STAT

call to PDUGetEventItem will automatically remove the item from the top of the event queue.in-th
e application shall call PDUDestroyltem to release the memory back to the D-PDU APIL.

Structure for status data
us status change notification for PDU_IT_STATUS Item.

JS PDU_STATUS_DATA; /* Status code information. D.1.4 */

10.1.4.11.2| Asynchronous event information notification for PDU_IT_INFOQitem
typedef strucf {
T_PDU_INFO InfoCode; /* Information code. D.1.5 */
UNUM3E ExtralnfoData; /* Optional additional information */
} PDU_INFO_DATA;
10.1.4.11.3| Asynchronous error notification structure for the PDU_IT_ERROR Item
typedef strucf {
T_PDU_ERR EVT  ErrorCodeld; /* errar code, binary information. */
UNUM3E ExtraErrorinfold; /*Optional additional error information, text translation via MDF file. Binary
Information, 0 indicates no additional error information. See D.4 */
} PDU_ERROR_DATA;
10.1.4.11.4|Structure for result data
Asynchronous resultwotification structure (received data) for the PDU_IT_RESULT Item.
typedef strucf {
PDU_FLAG=DATA RxElag; /* Receivemessage-status-See-D.2,2.%L

UNUM32 UniqueRespldentifier;
UNUM32 Acceptanceld;

PDU_FLAG_DATA TimestampFlags;

118

/* ECU response unique identifier */

/* Acceptance Id value from ComPrimitive Expected Response Structure. If
multiple expected response entries match the response payload data, then
the first matching expected response id found in the array of expected
responses is used (i.e. acceptance filtering is carried out in the sequence of
the expected responses as they appear in the array of expected responses.
Thus, an expected response with the lowest array index has the highest
priority.)*/

/* Bitoriented Timestamp Indicator flag (see 10.1.4.13 and

D.2.4). If the flag data is 0, then the following timestamp
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UNUM32 TxMsgDoneTimestamp;
UNUM32 StartMsgTimestamp;

PDU_EXTRA_INFO

UNUM32 NumDataBytes;

UNUM8 *pDataBytes;

*pExtralnfo;
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information is not valid.*/
/* Transmit Message done Timestamp in microseconds */
/* Start Message Timestamp in microseconds */

/* If NULL, no extra information is attached to the response structure. This
feature is enabled by setting the ENABLE_EXTRA_INFO bit in the TxFlag for

the ComPrimitive (see D.2.1)*/

/* Data size in bytes, if RawMode then the data includes header bytes,
checksum, message data bytes (pDataBytes), and extra data, if any.*/

/* Reference pointer to D-PDU API memory that contains PDU Payload data.

In non-Raw mode this data contains no header bytes, CAN Ids, or checksum

information. In RawMode, this data will contain the exact data received from

} PD

10.1

type|

} PD

10.1

type

J_RESULT_DATA;

def struct {
UNUM32 NumHeaderBytes;
UNUM32 NumFooterBytes;

UNUMS8 *pHeaderBytes;

UNUMS8 *pFooterBytes;

J_EXTRA_INFO;

def struct {
[UNUM32 NumFlagBytes;

.4.12 Structure for extra result data information

.4.13 Structure for flag data

/* number of bytes in pFlagData array*/

thaoa LCILI IT 1ICO 1070 1CN 11000 A CAL 11020 +L o £ + 4 ot
e Co T O oo T o7 05, Do TTo 7o Rt o 7o At e i St oy te

the CAN ID (11 bit or 29 bit) followed by a possible extended addré
(Table D.4) */

/* Number of header bytes containe&in‘pHeaderBytes array. */

are
ss byte

/* Number of footer bytes containedin pFooterBytes array. (SAE J1I850

PWM) Start position of extra data in received message (for example
ISO 14230 checksum.) When'no extra data bytes are present in the
message, NumFooterByitesshall be set to zero. */

/* Reference pointer(to Response PDU Header bytes, NULL if
NumHeaderBytes'='0 */

/* Referencepointer to Response PDU Footer bytes, NULL if
NumFooterBytes = 0 */

IFR or

rd

avendor */

UNUM8 *pFlagData; /* Pointer to flag bytes used for TxFlag, RxFlag, and CllCreateFlag. See D.2 */
} PDU_FLAG_DATA;
10.1.4.14 Structure for version information (used by PDUGetVersion)
typedef.struct {
[UNUM32 MVCI_Part1StandardVersion; /* Release version of supported MVCI Part 1 standa
(see Coding of version numbers)*/
UNUM32 MVCI_Part2StandardVersion; /* Release version of supported MVCI Part 2 standard
(see Coding of version numbers)*/
UNUM32 HwSerialNumber; /* Unique Serial number of MVCI HW module from
CHARS HwName[64]; /* Name of MVCI HW module; zero terminated */
UNUM32 HwVersion; /* Version number of MVCI HW module
(see Coding of version numbers)*/
UNUM32 HwDate; /* Manufacturing date of MVCI HW module
(see Coding of dates)*/
UNUM32 Hwinterface; /* Type of MVCI HW module; zero terminated */
CHARS FwName[64]; /* Name of the firmware available in the MVCI HW module */
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UNUM32

UNUM32

CHARS8

CHARS

UNUM32

UNUM32

FwVersion;

FwDate;
VendorName[64];
PDUApiSwName[64];

PDUApiSwVersion;

PDUApiSwDate;

} PDU_VERSION_DATA;

/* Version number of the firmware in the MVCI HW module
(see Coding of version numbers)*/
/* Manufacturing date of the firmware in the MVCI HW module
(see Coding of dates)*/
/* Name of vendor; zero terminated */
/* Name of the D-PDU API software; zero terminated */
/* Version number of D-PDU API software
(see Coding of version numbers)*/
/* Manufacturing date of the D-PDU API software
(see Coding of dates)*/

10.1.4.15 (oding of version numbers

Version numbers from PDU_VERSION_DATA are coded as defined in Table 74.

Table 74 — Coding of version numbers: UNUM32

MSB LSB
Major (0..255) Minor (0..255) Revision (0..255) 0
10.1.4.16 (oding of dates
Date numbdgrs from PDU_VERSION_DATA are coded as defined in Tablée.75.
Table 75 — Coding of dates: UNUM32
MSB LSB
Year since 1970 (0..255) Month (1..12) Day (1..31) Week (1..52, 0 if not used)

10.1.4.17 Structure to control a ComPrimitive’s operation (used by PDUStartComPrimitive)

PDU_COP_CTRL_DATA is not applicable to ComPrimitives types PDU_COPT_UPDATEPARAM [and
PDU_COPT_RESTORE_PARAM.

typedef strucf {
UNUM37

SNUM32,
SNUM32

Time;

NumSendCycles;

NumReceiveCycles:

/* Cycle time in ms for cyclic send operation or delay time for
PDU_COPT_DELAY ComPrimitive. If cyclic time is set to 0, then the
ComPrimitive is put on the transmit queue after each completion cycle, but is
at a lower priority than other ComPrimitives and Tester Present Messages. */
/* # of send cycles to be performed; -1 for infinite cyclic send operation */

/* # of receive cycles to he performed; -1 (IS-CYCLIC) for infinite receive

UNUM32

120

TempParamUpdate;

operation, -2 (IS-MULTIPLE) for multiple expected responses from 1 or more
ECUs */
/* Temporary ComParam settings for the ComPrimitive: 0 = Do not use
temporary ComParams for this ComPrimitive. The ComPrimitive shall attach
the “Active” ComParam buffer to the ComPrimitive. This buffer shall be
in effect for the ComPrimitive until it is finished. The ComParams for the
ComPrimitive will not change even if the “Active” buffer is modified by a
subsequent ComPrimitive type of PDU_COPT_UPDATEPARAM.
1 = Use temporary ComParams for this ComPrimitive; The

ComPrimitive shall attach the ComParam “Working” buffer to the
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ComPrimitive. This buffer shall be in effect for the ComPrimitive until it is
finished. The ComParams for the ComPrimitive will not change even if
the “Active” or “Working” buffers are modified by any subsequent calls
to PDUSetComParam.

NOTE 1 If TempParamUpdate is set to 1, the ComParam working buffer is restored to the active buffer when this

PDUStartComPrimitive function call returns.

NOTE 2  Physical ComParams cannot be changed using the TempParamUpdate flag */

PDU_FLAG_DATA TxFlag; /* Transmit Flag used to indicate protocol specific elements for the

ComPrimitive’s execution. (see D.2.1.)*/
UNUM32 NumPossibleExpectedResponses; /* number of entries in pExpectedResponseArray */
PDU_EXP_RESP_DATA *pExpectedResponseArray; /* pointer to an array of expected responses (see

101410\ %/
=77

SeC—TUTTT

} PDU_COP_CTRL_DATA;

10.1.4.18 Data Items for IOCTL PDU_IOCTL_GET_ENTITY_STATUS

typefef struct {
UNHMSZ LogicalAddress; /* Logical address of DolP entity to access */
UNUM32 DolPCtriTimeout; /* Timeout in milliseconds to wait for the respomnse from the DoIP entity

(corresponds to A_DolP_Ctrl in ISO 13400%.*/
} PDU_IO_ENTITY_ADDRESS_DATA;

typefef struct {
UNUM32 EntityType; /* Type of DolP entity: 0x0<gateway Ox1=node */
UNUM32 TcpClientsMax; /* Maximum number of cohcurrent TCP_DATA sockets allowed with this|DoIP
entity, excluding the reserve socket required for socket handling. */
UNUM32 TcpClients; /* Number of currently established sockets. */
UNUM32 MaxDataSize; /* Optional limit (in bytes) for the maximum size of a single DolP reques}. This

value will'be-0 if no limits are reported by the DolP entity. */
} PDU_IO_ENTITY_STATUS_DATA;

10.1.4.19 Structure for expected:response

typefdef struct {
UNUM32 Respons€eType; /* 0 = positive response; 1 = negative response */
UNUM32 Acceptanceld; /* 1D assigned by application to be returned in PDU_RESULT_DATA, which

indicates which expected response matched */
UNUM32 NumMaskPatternBytes; /* number of bytes in the Mask Data and Pattern Data*/

UNUM8 *pMaskData; /* Pointer to Mask Data. Bits set to a ‘1" are care bits, ‘0" are don't carg bits. */
UNUMS8 *pPatternData; /* Pointer to Pattern Data. Bytes to compare after the mask is appli¢d */
UNUM32 NumUniqueResplds; /* number of items in the following array of unique response identif}ers. If the

TTurmbeTr 1S Setto O; themrresponses withrany unmique response tdemtifier are
considered, when trying to match them to this expected response. */
UNUM32 *pUniqueResplds; /* Array containing unique response identifiers. Only responses with a unique
response identifier found in this array are considered, when trying to match
them to this expected response. */
} PDU_EXP_RESP_DATA;

10.1.4.19.1 Expected response type

The following are the expected response types/handling.
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a) Positive Response Type (ResponseType = 0)

The D-PDU API uses a matched positive response entry to indicate no further processing needs to be done on
the complete received message (i.e. negative response handling is not checked). A complete received message
from an ECU contains all frames [or protocols that use a transport/network layer (e.g. ISO 15765)] or all
messages (for protocols that have CP_EnableConcatenation on). The received message will be sent to the
client application with the associated “Acceptance 1d”.

NOTE 1 The positive receive message can be discarded for ISO 14229-1 if the SuppressPositiveResponse bit is set and a
positive response has been sent after a negative response.

b) Negative Response Type (ResponseType = 1)

response processing (see ComParams CP_RCxxHandling). If negative response handling is
for the 0x7F response code, then the message will be sent to the client application\ with| the
ed “Acceptance Id”. In this case, it is the responsibility of the client application to handle thé negdtive
responge message.

NOTE 2| For ISO 15765 protocols, only USDT single frames can be matched to a negative néspense entry, negptive
responges are never transmitted in UUDT frames.

c) “Generif” negative response handling
The D-PDU API uses a special case for negative response handling if wo match is found in the expefrted
response structure. If negative response handling is enabled (CP_RCxxHandling is not 0), the D-PDU API
follows|these steps.

1) Ddes the ComLogicalLink have an active SendRecv ComPrimitive? If not discard the message.
2) Ifthe protocol is of the type ISO 15765, is the CAN ID USDT? If not discard the frame.

3) Is the first byte of the message = 0x7F? If not discard the message.

4) Is the second byte of the message = to the-Service Id (SID) of the active ComPrimitive? If not discard the
mgssage.

5) Retrieve the negative response code from the message (see CP_RCByteOffset). Does it match one of the
types enabled (see CP_RCxxHandling)? If not, discard the message.

6) Propcess negative response message as if there were a match in the expected response structure.
10.1.4.19.2| Array of unique.response ids (pUniqueResplds)
The array of unique respense identifiers may be used if an expected response only appears for specific unjque

response identifierssThis situation may occur in the case of functional addressing, where the possible respohses
are not common te,all ECUs.

The numbey ofuinique response identifiers may be 0. In this case, the array pUniqueResplds is not used ang all
responses with any unique response identifier are considered when trying to match actual response data to the
expected response data.

10.1.4.19.3 Expected response matching rules

If multiple expected response entries match the response payload data, then the first matching expected response
id found in the array of expected responses is used. (That is, acceptance filtering is carried out in the sequence of
the expected responses as they appear in the array of expected responses. Thus, an expected response with the
lowest array index has the highest priority.)

For acceptance filtering, the D-PDU API tries to match the data bytes of a received response to the pattern bytes of
an expected response (always regarding the mask bytes). The number of data bytes in the received response may
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differ from the number of mask and pattern bytes (NumMaskPatternbytes) in the expected response. Acceptance
filtering uses the following rules.

a) If the number of received data bytes is less than NumMaskPatternBytes, the response does not match the
expected response.

b) If the number of received data bytes equals NumMaskPatternBytes, all data bytes are compared with the
pattern data bytes.

c) Ifthe number of received data bytes exceeds NumMaskPatternBytes, only the initial data bytes of the received
response are compared with all pattern data bytes of the expected response. Any following data bytes in the
received response are “don't care”.

Thijl expected response structure can be used to mask for ranges of expected responses. For example, a single
reqyest to an ECU could generate a 0x7F response, a positive response, an On-Event response; [a repetitive
resgonse, etc.

The| NumberOfPossibleExpectedResponses could contain two entries if 0x7F responses” are possfble for the
reqyested service.

10.1.4.19.4 Expected response example

Example array of expected responses:

— |[0] Acceptance ID: 0  MaskData: OxFF OxFF PatternData: 0x5A.0x90
— |[1] Acceptance ID: 1  MaskData: OxFF  PatternData: 0x5A

— |[2] Acceptance ID: 2 MaskData: OxFF OxFF PatternData: 0x7F 0x1A
Example response matching:

— |Received response (a): 0x5A 0x90  ---> Acceptanceld = 0

— |Received response (b): 0x5A 0x90 0x31~ ---> Acceptanceld =0

— |Received response (c): 0x5A --:> Acceptanceld = 1

— |Received response (d): 0x5A0x91  ---> Acceptanceld = 1

— |Received response(e)) 0x5B ---> Acceptanceld = unexpected response (discarded)
— |Received response (f): 0x7F 0x1A  ---> Acceptanceld = 2
— |Received\response (g): 0x7F 0x5A  ---> Acceptanceld = unexpected response (discarded)

10.1.4.19.5 Expected response structure (RawMode/NonRawMode)

In NonRawMode, no header bytes are returned to the application. Therefore, the expected response structure
contains expected message payload data only.

In RawMode, the expected response shall include the header bytes of the expected message. For ISO 15765,
ISO_11898_RAW and SAE ]J1939, the first 4 bytes will always contain the CAN ID. If extended addressing is
expected from the responding ECU, then the first byte after the CAN ID contains the extended address. After any
header bytes or CAN IDs, the expected message payload data can be masked for.

Table 76 describes how the PDU_EXP_RESP_DATA is handled in RawMode per protocol.
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Table 76 — Raw mode expected response format per protocol

Protocol RawMode — Expected response handling description

ISO 15765 The first 4 bytes of the expected data are reserved for the CAN ID (11 bit or 29 bit). If extended
addressing, then the fifth byte of the expected data contains the expected extended address.

SAE J1850_VPW, Expected data contain header bytes (1 to 3) followed by the payload data bytes.

SAE J1850_PWM,

IS0 9141

1SO 14230 The number of ECU response header bytes can vary from 1 to 4 followed by the payload data bytes. It
is up to the application to determine the expected number of header bytes.

1SO 11898, The first 4 bytes of the expected data are reserved for the CAN ID (11 bit or 29 bit).

SAE J1939

SAE J2610 Expected message data from the vehicle serial bus. Expected response data does not include-any

echoed bytes when the protocol is in half-duplex mode.

SAE J1708 Expected data contains MID (byte 1) followed by any number of expected payload datarbytes.

124 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=725e0865c6d0c961e734ed9b4914c608

IS0 22900-2:2017(E)

Annex A
(normative)

D-PDU API compatibility mappings

A.1 Mapping of D-PDU API and D-Server API

Table A.1 — Mapping of D-PDU API send/receive cycles and D-Server API

Ruyntime mode Repetitionmode NumSendCycles NumReceiveCycles
eNQNCYCLIC eSINGLE 1 1
eNQNCYCLIC eREPEATED 1 1
eCY[CLIC eSINGLE 1 -1

A.2l Mapping of D-PDU API and ODX

Table A.2 — Mapping of D-PDU API send/receivecycles and ODX

ODX NumSendCycles NumReceiveCycles
IS-dYCLIC 1 -1
IS-MULTIPLE 1 -2
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Annex B
(normative)

D-PDU API standard ComParams and protocols

B.1 Standardized protocols — Support and naming conventions

B.1.1 General

The D-PDU gPtismotTestricted tospetific diagnostic protocots-Since tiresupported protocotsamd-its €omParams
are describgd in the MDF, the protocol support of an MVCI protocol module using the D-PDU API can be exterjded
easily. The gnly important requirement is that the designation of the protocols (e.g. protocol names) is.iniqug. To
assure this|requirement, see B.1.4. An attachment containing ComParams is available as an electronic| file
accompanying this document.

B.1.2 SAE|J2534 and RP1210a standard protocol names

Table B.1 — SAE J2534-1 and RP1210a standard protocol names

Protoco] name Description
[SO_11898_RAW Raw CAN protocol (layer 2); behaviour identical to protocoldD{CAN in SAE J2534-1 or protocol
string CAN in RP1210a.
[SO_15765_72 ISO 15765 protocol with ISO 15765-2 flow control enabled; behaviour identical to protocol ID

ISO 15765 in SAE ]J2534-1.

ISO_15765_3 ISO 15765 protocol with automatic flow contrel"handling, Tester Present handling and enhanced|
support of the ComLogicalLink concept. All address information (CAN identifiers) for physical an
functional addressing is defined as ComPdrams for the ComLogicalLink. The application only neefds
to care for the ServicelD and data duringi\communication.

jon

[SO_14229_3 This protocol is the successor of ISO~15765_3 and implements the identical features and functior}s.

SAE_]J1850_YPW GM/DaimlerChrysler CLASS2;behaviour identical to protocol ID SAE J1850_VPW in SAE J2534-1|or
protocol string SAE J1850 in.RP1210a (using a SAE J1850_VPW MVCI protocol module).

SAE_]J1850_HWM Ford SCP; behaviouridentical to protocol ID SAE J1850_PWM in SAE J2534-1 or protocol string
SAE J1850 in RP12@0a (using a SAE J1850_PWM MVCI protocol module).

SAE_J1939_21 SAE J1939 network protocol; behaviour identical to protocol string SAE J1939 in RP1210a.
SAE_J1708 SAE J1708 network protocol; behaviour identical to protocol string SAE J1708 in RP1210a.
SAE_J2610_SCI SAE J2610 protocol (DaimlerChrysler SCI); four configurations are defined in protocol: configurafion
A for-engine (ID: SCI_A_ENGINE), configuration A for transmission (ID: SCI_A_TRANS), configuratjon
Bfor engine (ID: SCI_B_ENGINE) and configuration B for transmission (ID: SCI_B_TRANS).
1SO_14230 4 ISO 14230-4 (Keyword protocol 2000); behaviour identical to protocol ID ISO 14230 in SAE J2534-
1.
[S0_9141 2 Raw ISO 9141 or IS0 9141-2 protocol; behaviour identical to protocol ID ISO 9141 in SAE [2534-]1.
NOTE A specific MVCI protocol module is not required to support a minimum set of protocols. The protocols supported

by the specific MVCI protocol module can be evaluated by the application using the MDF and the function call
PDUGetResourceStatus().

B.1.3 Protocol names — Combination list

Some protocols consist of several protocol layers which may be combined. All combinations shall be treated as a
protocol definition itself, as it is not transparent to the application that is implemented in the D-PDU APL.

The applicaton layer 1SO_14229_3 is the successor of 1SO_15765_3; its PDU-API functionality is identical to
[SO_15765_3. This behaviour is outlined in TableB.2 by referencing the same protocol full name
"ISO UDS on CAN". Newer ISO UDS on CAN applications on top of PDU-API shall use 1SO_14229_3 instead of
ISO_15765_3 for the application layer. ISO_15765_3 within this specification is only mentioned for backward
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compatibility reasons to support existing applications which still reference the 1ISO_15765_3 application layer
protocol. MVCIs implementing PDU-API shall treat both application protocols the same in their implementation,
meaning to provide the identical behaviour from application point of view when using 1SO_15765_3 or
[SO_14229_3 as the application layer protocol.

Table B.2 indicates the necessary layering of some standard protocols.

Table B.2 — Standard protocol combination list

Transport layer
Protocol full name Application layer | (CAN), DataLink layer Physical layer(s)
(K-Line)
KWP2000 on K Line 1SO_14230_3 1SO_14230_2 1SO_14230_1_UART
KWP2000 on CAN [S0_14230_3 ISO_15765_2 1SO0_11898_2_DWCAN,
[SO_11898_3 DWFT[LAN,
SAE_J2411_SWCAN
ISO|UDS on CAN 1S0_15765_3 1S0_15765_2 [SO_11898”2_DWCAN,
[S011898_3_DWFT[LAN,
SAEJ2411_SWCAN
ISO|UDS on CAN [S0_14229_3 ISO_15765_2 1S0_11898_2_DWCAN,
[SO_11898_3_DWFT[AN,
SAE_]J2411_SWCAN
Enhlanced Diagnostics on ISO 14230 SAE_]J2190 [S0_14230_2 [SO_14230_1_UART
K-Line
Enhlanced Diagnostics on ISO 9141 SAE_]J2190 [SO0_9141_2 [SO_9141_2_UART
K-Line
Enhlanced Diagnostics on CAN SAE_]J2190 ISO_15765_2 [SO_11898_2_DWCAN,
[SO_11898_3_DWFT[AN,
SAE_J2411_SWCAN
Enhlanced Diagnostics on SAE_]J2190 SAE_J1850_VPW SAE_]J1850_VPW
SAHJ1850_VPW
Enhlanced Diagnostics on SAE J2190 SAE_J1850_PWM SAE_]J1850_PWM
SAH]1850_PWM
ISO|OBD on K-Line 1ISO_15031_5 [SO0_9141_2 [SO_9141_2_UART
[S0_14230_4 [SO_14230_1_UART
ISO[OBD on SAE J1850 [SO_15031_5 SAE_J1850_VPW SAE_J1850_VPW
SAE_]J1850_PWM SAE_]J1850_PWM
ISO[OBD on CAN [SO_15031_5 [SO_15765_4 1SO_11898_2_DWCAN
ISO[RAW CAN [SO_11898_RAW N/A 1SO_11898_2_DWCAN,
1SO_11898_3_DWFT[AN,
SAE_]J2411_SWCAN
Trupk and.Bus on CAN SAE_]J1939_73 SAE_J1939_21 SAE_]J1939_11_DWCAN
Trugk-and Bus on UART SAE_J1587 SAE_J1708 SAE_J1708_UART
Chrysler SCI SAE _J2610 SAE_J2610_SCI SAE_]J2610_UART
Enhanced Diagnostics on ISO 9141 SAE_J2190 1S0_9141_2_and_ISO_14 |1SO_9141_2 UART _and_ISO_142
K-Line and ISO 14230 K-Line 230_2 30_1_UART
ISO OBD on K-Line 1S0_15031_5 1SO_9141 2 [SO_9141_2_UART
1SO_14230_4 1SO_14230_1_UART

[SO_9141_2_UART_and_ISO_142

30_1_UART
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Table B.2 — (continued)

Transport layer
Protocol full name Application layer | (CAN), DataLink layer Physical layer(s)
(K-Line)
Enhanced Diagnostics on SAE J1850 SAE_J2190 SAE_J1850 SAE_J1850
ISO OBD on SAE J1850 1SO_15031_5 SAE_J1850_VPW SAE_J1850_VPW

SAE_J1850_PWM

SAE_J1850_PWM
SAE_]1850

ISO UDS on DolP

1SO_14229_5(UDS)

1SO_13400_2(DolP)

IEEE_802_3(Ethernet)

B.1.4 Standard protocol naming guidelines

The followirlg naming guidelines apply.

— Ifthe pfotocol is specified as a standard, the designation of the standard shall be used and the standardization
organiZation shall be included in the name as a prefix (e.g. ISO_99999, SAE_]8888). If the protocoal is spec|fied

as partof a standard, the part number shall be included in the name as postfix (e.g. [SO_15765"2).

— The stdndard protocol short names which are used in the MDF file for the PROTOCOL element ale a
concatgnation of the application layer specification name, plus the transport layer.specification layer name,
connecfed by the additional string “_on_", as shown in Tables B.3 and B.4.

— The phiysical layer name as shown in Table B.2 is used in the MDF file’as short name for the BUST|YPE

element.

B.1.5 Standard protocol short names

Table B.3 — Standard protocol short names in ODX

Short name

Protocol description

1SO_14230_3_on_ISO_14230_2

KWP2000 on K-Line

1S0_14230_3_on_ISO_15765_2

KWP2000 on CAN

[SO_15765_3_on_ISO_15765_2

ISO UDS on CAN (same as ISO_14229_3_on_ISO_15765_2)

1S0_14229_3 on_ISO_15765_2

ISO UDS on CAN (same as ISO_15765_3_on_ISO_15765_2)

SAE_]J2190_gn_ISO_14230_2

Enhanced Diagnostics on KWP2000 K-Line

SAE_]J2190_gn_ISO_9141_2

Enhanced Diagnostics on 9141 K-Line

SAE_J2190_dn_ISO_15765_2

Enhanced Diagnostics on CAN

SAE_J2190_dn_SAE_J1850_VPW:

Enhanced Diagnostics on SAE J1850_VPW

SAE_J2190_dn_SAE_J 18560 PWM

Enhanced Diagnostics on SAE J1850_PWM

1SO_15031_3_on_IS09141_2

ISO OBD on 9141-2 K-Line

1SO_15031_4_on_SAE_J1850_VPW

ISO OBD on SAE J1850 VPW

[SO_15031_5_0on_ISO_15765_4

ISO OBD on CAN

[SO_15031_5_on_SAE_]J1850_PWM

ISO OBD on SAE J1850 PWM

[SO_15031_5_0on_ISO_14230_4

ISO OBD on KWP2000 K-Line

[SO_15031_5_on_SAE_]J1939_73

ISO OBD on Truck and Bus CAN

SAE_]J1939_73_on_SAE_]J1939_21

Truck and Bus on CAN

SAE_J1587_on_SAE_]J1708

Truck and Bus on UART

SAE_J2610_on_SAE_J2610_SCI

Chrysler SCI

[SO_11898_RAW

ISO RAW CAN
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Table B.3 — (continued)

Short name

Protocol description

SAE_J2190_on_ISO_9141_2_and_ISO_14230_2

Enhanced Diagnostics on 9141 K-Line and KWP2000 K-Line

1SO_15031_5_on_ISO_9141_2_and_ISO_14230_4 ISO OBD on 9141-2 K-Line and KWP2000 K-Line

SAE_]J2190_on_SAE_]J1850

Enhanced Diagnostics on SAE ]J1850

[SO_15031_5_on_SAE_]J1850

ISO OBD on SAE J1850

[SO_14229_5_on_ISO_13400_2

ISO UDS on DolIP

Since some of the default values dlffer between the two supported bus types it is not possible to define a single

), the value

shalll be 1gr10red by the D-PDU APL Implementatlons shall set the values of those ComParams internally according
to Thble ].2 after detection of the used bus type.

B.1/6 D-PDU API optional OBD protocol short names

Thepe OBD protocols will allow an OBD application to perform a quick OBD initialization. Many featur

bs of an OBD

initiplization are supported internally by the D-PDU API when the below protocols are supported. Se¢ Annex ] for
morje information regarding OBD initialization supported by the D-PDU API.

Table B.4 — OBD protocol shortnames

Short name

Protocol description

ISOJOBD_on_K_Line

ISO OBD on 9141-2 K-Line and KWP2000 K-Line

ISOJOBD_on_SAE_]1850

ISO OBD on SAE ]J1850 VPW and SAE J1850 PWM

ISOJOBD_on_ISO_15765_4

ISO OBD on CAN

ISOJOBD_on_SAE _J1939_73

ISO OBD on Truck andBus CAN

B.2Standard protocol pin types and short names

The|MVCI protocol module communicates to a vehicle serial bus using one or more vehicle connecto1] pins. These
ping types can be referenced by their ODX compliant short-names in Table B.5.

Table B.5 — Pin type short names

Short name Pin type description (example protocol usage)
HI Differential Line - High (e.g. DW_CAN High)
Low Differential Line - Low (e.g. DW_CAN Low), DolIP TX_Minus_Line
K UART K-Line (e.g. KWP2000)
L UART L-Line (e.g. ISO 9141-2)
TX UART uni-directional transmit (e.g. SAE J2190), DoIP TX_Plus_Line
RX UART uni-directional receive (e.g. SAE J2190), DoIP RX_Plus_Line
PLUS SAE ]J1850 Plus (e.g. SAE J1850 VPW and SAE J1850 PWM)
MINUS SAE J1850 Minus (e.g. SAE J1850 PWM), DoIP RX_Minus_Line
SINGLE Single wire [e.g. SW_CAN, and UART bi-directional transmit/receive (e.g. SAE ]2740)]
PROGV Pin to set the programmable voltage on DLC

IGNITION-CLAMP

Pin to read the ignition sense state from DLC
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B.3Standard protocol communication parameters (ComParams)

B.3.1 Protocol ComParam description method

ISO 22901-1 (ODX specification) already defines mechanisms for the description of ComParams for a protocol.
The D-PDU API can be used in combination with ODX data files. Therefore, the description mechanisms from the

ODX specification are used to define ComParams in the MDF (for details, see the ODX specification).

For each protocol that the MVCI protocol module supports, the MDF shall assign the reference between the

ComParams and the unique protocol id. For each protocol, the MDF includes the following elements:

—  ProtocolName;

— Short npme and unique ID for each protocol ComParam.

The format|for each standard protocol ComParam short name shall be CP_yyyy, where yyyy is th¢ jparam

name. An example of a standard protocol ComParam short name would be CP_Baudrate.

NOTE Hor protocol ComParams, only parameter data types supported by the D-PDU API are used.

Figure B.1 illustrates the relationship between the various definition files.

Application

eter

Key

e N —_—— "
| I
I
A 0DX |
: ECU Runtime Data |
| I
| D-Server API :
| MVCI |
| B 0DX p———————p Diagnostic Server |
: Protocol Data (D-Server) |
L |
C
r——— """ AT N " " ) ™ .. |
|
| D-PDU API :
I D MVCI MDF MVCI |
| Configuration Data Protocol Module |
| Software |
3 |
ECU |«¢— Vehicle —p»| ECU

A ShortName=CP_Baudrate, LongName=Baudrate for CAN bus, DataType=PDU_PT_UNUM32, Min=500000, Max=500000,

Default=500000.

B File: ISO15765.0DX, describes ISO 15765 protocol capabilities.

@]

D Protocol=ISO015765, ShortName=CP_Baudrate, ID=0x1234.

ComParams, protocol and bus type shall match between B and D.

Figure B.1 — Example for ComParam configuration

130

© IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=725e0865c6d0c961e734ed9b4914c608

IS0 22900-2:2017(E)

The application (in this case the MVCI D-Server) uses the ECU ODX file for a specific ECU, which uses protocol
[SO 15765. This file contains the protocol ComParams, which are required for the specific ECU. For example, the
CAN bus baud rate for the specific ECU is specified by the short name Cp_Baudrate. The MDF contains entries for
all protocol ComParams of each protocol supported by the MVCI protocol module. Therefore, it contains the entry
Cp_Baudrate for protocol ISO 15765 together with the assigned ID value of 0x1234. The ID value has been
assigned by the MVCI protocol module supplier and it is documented in the MDF. The ID value can now be used in
D-PDU API function calls.

The MDF contains the following information about a ComParam:
—  short name;

— long name;

— rEomParamrelass;

— |layer Info;

— |ComParam data type;

— |minimum value;

— |mvalue;

— |default value (per protocol).

To 4void the usage of different short names for the same ComParams with MVCI protocol modules frpm different
suppliers, see Tables B.1 and B.3. In most cases, the ComParam names are\Similar or even identical t¢ those used
in SAE J2534-1 and RP1210a specifications (see these specifications/for details). For different protocols, it is
recdmmended to use the same designations for protocol ComParams.in the corresponding protocol sgecifications.
It is[not required that a MVCI protocol module support all listed protocol ComParams. However, if a M} CI protocol
module supports a protocol ComParam listed below, it is mandatory that the listed protocol ComParam short
nanje is used in the MDF.

The|ID value for each protocol ComParam can be freelytassigned by the MVCI supplier because the ID yalue is used
only within the supplier-specific D-PDU API.

B.3{2 ComParam class
Each ComParam belongs to an ODX PARAM-CLASS. Table B.6 includes a list of the relevant ODX PARANI-CLASS.

typefdef enum E_PDU_PC {
PDU_PC_TIMING =1,
PDU_PC_INIT =2,

PDU_PC_COM =3,
PDU_PC_ERRHDL_ =4,
PDU_PC_BUSTYPRE/ =5,
PDU_PC_UNIQUE_ID =6,
PDU_PC_TESTER _PRESENT =7,
} T_BDU_PG;
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Table B.6 — Definition of the ODX ComParam classes

D-PDU API ComParam Class ODX PARAM-CLASS Class description

PDU_PC_TIMING TIMING Message flow timing ComParams, e.g. inter-byte time or time
between request and response.

PDU_PC_INIT INIT ComParams for initiation of communication, e.g. trigger address
or wakeup pattern.

PDU_PC_COM COM General communication ComParam.

PDU_PC_ERRHDL ERRHDL ComParam defining the behaviour of the runtime system in case
an error occurred, e.g. runtime system could either continue
communication after a timeout was detected or stop and
reactivate.

PDU_PC_BUSTYPE BUSTYPE This is used to define a bustype specific ComParam (e.g. baud
rate). Most of these ComParams affect the physical hardware.
These ComParams can only be modified by the first

ComLogicalLink that acquired the physical resource

(PDUCreateComLogicalLink()). When a second ComLogicalLink is
created for the same resource, these ComParams that were
previously set by the initial ComLogicalLink #ill be active for the
new ComLogicalLink.

PDU_PC_UNIQUE_ID UNIQUE_ID This type of ComParam is used to indicate to both the
ComLogicalLink and the application that the information is used
for protocol response handling from a physical or functional
group of ECUs to uniquely.define an ECU response.

PDU_PC_TESTER _PRESENT TESTER_PRESENT This type of ComParam(is used for tester present type of
ComParams (CP_TesterPresentxxx). Tester Present ComParaths
cannot be changed temporarily using the TempParamUpdate flag
like other ComParams. Using this type of ComParam class
enables an application and database to properly configure and
use Tester‘Present ComParams.

B.3.3 ComParam data type
Each ComPdram has a data type which describes the possible data types for ComParams.

typedef enunf E_PDU_PT {

PDU_PTJUNUM8  =0x00000101, /* Unsigned byte */

PDU_PT JSNUMS8 =0x00000102, /* Signed byte */

PDU_PTJUNUM16 =0x00000103; /* Unsigned two bytes */

PDU_PTSNUM16 = 0x00000104, /* Signed two bytes */

PDU_PTJUNUM32 =0x00000105, /* Unsigned four bytes */

PDU_PTJSNUM32  =0x00000106, /* Signed four bytes */

PDU_PT |BYTEFIELD-=\0x00000107, /* Structure contains an array of UNUM8 bytes with a maximum
length and actual length fields. See B.3.3.1 for the definition. */

PDU_PTSTRUCTFIELD =0x00000108, /* Structure contains a void * pointer to an array of structures. The

ComParamStructType item determines the type of structure to be

typecasted onto the void * pointer. This structure contains a field
for maximum number of struct entries and the actual number of
struct entries. See B.3.3.2 for the definition. */
PDU_PT_LONGFIELD = 0x00000109, /* Structure contains an array of UNUM32 entries with a maximum
length and actual length fields. See B.3.3.3 for the definition. */
} T_PDU_PT;

B.3.3.1 ComParam BYTEFIELD data type

typedef struct {
UNUM32 ParamMaxLen; /* Contains the maximum number of UNUMS8 bytes the ComParam can contain in
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pDataArray. This is also the amount of memory the D-PDU API allocates prior to a call

of PDUGetComParam. The value of ParamMaxLen is given in the MDF file as part of
the DEFAULT_VALUE entry of the corresponding COMPARAM_REF or COMPARAM

(see F.2.2).*/

NOTE1 A MAX VALUE entry does not appear at the corresponding
COMPARAM_REF or COMPARAM for this type of ComParam.

/* Contains the actual number of UNUMS8 bytes in pDataArray. The value of
ParamActLen is given in the MDF file as part of the DEFAULT_VALUE entry
corresponding COMPARAM_REF or COMPARAM (see F.2.2). */

NOTE 2 A MIN_VALUE entry does not appear at the corresponding
COMPARAM_REF or COMPARAM for this type of ComParam.

ENAYYY Lk D £ X L

}PD

NOT]
COM
Para

B.3.

type|

} PD

NOT]

NOT]
COM
Para

LINIINO.
OTNOUTYIT

J_PARAM_BYTEFIELD_DATA;

E 3

mMaxlen is always retrievable from the MDF.
3.2 ComParam STRUCTFIELD data type

def struct {
[T_PDU_CPST ComParamStructType;
[UNUM32 ParamMaxEntries;

[UNUM32 ParamActEntries;

ARANARAV (]
T

A HOY'S rs 1
pPoatartay; 7T oHreertoairatrray-ororvorvrovarats—

In the MDF (see F.2), the elements MIN_VALUE, MAX VALUE and DEFAULT_VALUE are op
PARAM_REF and COMPARAM, except that only DEFAULT_VALUE is mandatory at COMPARAM. This is t

/* type of ComParam Structiye being used. See B.3.3.2.1*/

/* Contains the maximunminumber of struct entries the ComParj
contain in pStructArray. The D-PDU API allocates this amount o
based on the size of the structure type prior to a call of PDUGet
The value of ParamMaxLen is given in the MDF file as part of th
DEFAULT_VALUE entry of the corresponding COMPARAM_REF
COMPARAM (see F.2.2).*/

NOTE® A MAX VALUE entry does not appear at the correspor]
COMPARAM_REF or COMPARAM for this type of ComParam.

y* Contains the actual number of struct entries in pStructArray.
ParamActLen is given in the MDF file as part of the DEFAULT_V.
of the corresponding COMPARAM_REF or COMPARAM (see F.2.
NOTE 2 A MIN_VALUE entry does not appear at the correspon|
COMPARAM_REF or COMPARAM for this type of ComParam.
void *pStructArray;
[J_PARAM_STRUCTFIELD/DATA;

E 3 STRUCTFIELD type structures (i.e. structures pointed to by pStructArray) are on even byte boundarie

E 4 Innthe MDF (see F.2), the elements MIN_VALUE, MAX VALUE and DEFAULT_VALUE are op
PARAM-REF and COMPARAM, except that only DEFAULT_VALUE is mandatory at COMPARAM. This is t
mMaxlen is always retrievable from the MDF.
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A\LUE entry
). */
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/* Pointer to an array of structs (typecasted to the ComParamStructType) */

g

ional at the
ensure that

B.3.3

.2.1 ComParamStructType typedef

Each ComParam of type PDU_PT_STRUCTFIELD has a type (ComParamStructType) which describes the structure expected in
the ComParam. The typedef T_PDU_CPST is used in this structure.

typedef enum E_PDU_CPST{

PDU_

PDU_

CPST_SESSION_TIMING 0x00000001, /* See ComParam struct type
PDU_PARAM_STRUCT_SESS_TIMING */
0x00000002, /* See ComParam struct type

PDU_PARAM_STRUCT_ACCESS_TIMING

CPST_ACCESS_TIMING

} T_PDU_CPST;
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B.3.3.2.2 ComParam STRUCTFIELD = Session timing

Structure used for a STRUCTFIELD ComParam of ComParamStructType = PDU_CPST_SESSION_TIMING.

typedef struct {
UNUM16 session; /* Session Number, for the diagnostic session of ISO 15765-3 / 1S014229-3 */
UNUMS8 P2Max_high; /* 1 ms resolution, High byte of the default P2Can_Server_max timing supported by the
server for the activated diagnostic session. Used for ComParam CP_P2Max. */
UNUMS8 P2Max_low; /* 1 ms resolution. Low byte of the default P2Can_Server_max timing supported by the
server for the activated diagnostic session. Used for ComParam CP_P2Max. */
UNUMS P2Star_high; /* 10 ms resolution. High byte of the enhanced (NRC 78 hex) P2Can_Server_max

supported by the server for the activated diagnostic session. Used for ComParam
CP_P2Star */

UNUMS P2Star_low; /* 10 ms resolution. Low byte of the enhanced (NRC 78 hex) P2Can_Server_max supported
by the server for the activated diagnostic session. Used for ComParam CP_P2Star.,*/,
} PDU_PARANI_STRUCT_SESS_TIMING;

NOTE The valid value range for the struct member “session” is [1;127] ([0x01;0x7F]) only.

In ODX COMPARAM-SPECs requiring the definition of a PHYSICAL-DEFAULT-VALUE for each member of] the
defined strulcture, these default values shall be set to 0.

B.3.3.2.3 |ComParam STRUCTFIELD = Access timing

Structure used for a STRUCTFIELD ComParam of ComParamStructType = PDU_CPST_ACCESS_TIMING. [This
structure i used for both ECU ComParams and Tester ComParams (see CP_AccessTiming Ecu [and
CP_AccessTimingOverride).

typedef struct {

UNUMS8 P2Min; /* 0,5 ms resolution. Minimum time betweef’tester request and ECU response(s). Used for
ComParam CP_P2Min */
UNUMS P2Max; /* Resolution (see ISO 14230-2:2013, Table 5). Maximum time between tester request and ECU
response(s). Used for ComParam €P_P2Max. */
UNUMS8 P3Min;  /* 0,5 ms resolution. Minimuhr'time between end of ECU responses and start of new tester
request. Used for ComRaram CP_P3Min. */
UNUMS P3Max; /* 250 ms resolution, Maximum time between ECU responses and start of new tester request
Used for ComParamCP_P3Max_Ecu or CP_P2Star for the Tester*/
UNUMS8 P4Min; /* 0,5 ms resolittion. Minimum inter byte time for tester request. Used for ComParam CP_P4Min.
*/
UNUMS TimingSet; /* Set,number allowing multiple sets of timing parameters:
1 Z{default timing set used by ECU on a TPI 1 request from the Tester. (Values also returned by
the ECU on a TPI 2.)
2 = override timing values received by ECU (Tester does not use values returned by ECU, but

instead uses values in this structure. (Used during a positive TPI 2 response))

S—override timing vatues set by Tester tE€Hdoes ot use vatues set by Tester; butimstead
uses values in this structure. (Used during a request of TPI 3.))

4 = normal timing values used by the ECU after initialization.

0xFF = extended timing (values in this structure are used after a keyword initialization (if
extended timing is supported by the key bytes). Timing is used by both tester and ECU)) */
} PDU_PARAM_STRUCT_ACCESS_TIMING;

In ODX COMPARAM-SPECs requiring the definition of a PHYSICAL-DEFAULT-VALUE for each member of the
defined structure, these default values shall be set to 0.
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B.3.3.3 ComParam LONGFIELD Data Type
typedef struct {

UNUM32 ParamMaxLen; /* Contains the maximum number of UNUM32 entries the ComParam can contain
in pDataArray. The D-PDU API allocates this amount of UNUM32 memory prior to
a call of PDUGetComParam. The value of ParamMaxLen is given in the MDF file
as part of the DEFAULT_VALUE entry of the corresponding COMPARAM_REF or
COMPARAM (see F.2.2).*/

NOTE1 A MAX VALUE entry does not appear at the corresponding
COMPARAM_REF or COMPARAM for this type of ComParam.

UNUM32 ParamActLen; /* Contains the actual number of UNUM32 entries in pDataArray. The value of
ParamActLen is given in the MDF file as part of the DEFAULT VALUE entry of
the corresponding COMPARAM_REF or COMPARAM (see F.2.2). */

NOTE 2 A MIN_VALUE entry does not appear at the corresponding
COMPARAM_REF or COMPARAM for this type of ComParam.
[UNUM32 *pDataArray; /* Pointer to an array of UNUM32 values */
} PDU_PARAM_LONGFIELD_DATA;
NOTE 3 In the MDF (see F.2), the elements MIN_VALUE, MAX VALUE and DEFAULT_VALUE are op
COMPARAM_REF and COMPARAM, except that only DEFAULT_VALUE is mandatory at“"COMPARAM. This is t

Para

B.3

Eac
pro
mod

ECU
the

mMaxlen is always retrievable from the MDF.
4 ComParam support

ComParam may or may not be supported by a MVCI protocel module. If a MVCI protocol modul
ocol, then only the ComParams that are considered “standard” shall be supported by the M\

ule. OEM-specific ComParams may be defined but will not be part of the standard.

specific ComParams will not be interpreted by the'D-PDU API. In case an ECU-specific ComParam
D-PDU API, the API will return an error code.

Table B.7 — Definition of the ODX ComParam support types

ensure that

e supports a
[CI protocol

is passed to

CpmParam support Acronym Type description

PDY_PS_STANDARD S The ComParam belonging to a standardized protocol has to be supportedl by the D-
PDU API system to be compliant with this document for every protocol supported by
the D-PDU API. These ComParams apply to both the tester and the ECU ynless
CPUSAGE (see B.3.5) is specified.

PDUY_PS_OPTIONAL 0 This ComParam does not have to be supported by the D-PDU APIL.

B.3|5 ComParam usage

In the D-RDU API ComParam tables, the optional ComParam usage acronyms “T” and “E” are used to indicate

whether a ComParam is relevant only for a Tester/MVCI protocol module (“T”) or whether it is only|relevant for

EC OUfLVVC\l\/ sbll\/l C\Ll\.lll Ul bUllleul dAlIvIl ":“E") Ilc d CUILIPQI dalll 195 Lp}uvau\. f\.ll bULh L\/QL\/L aud ECU none Of the

acronyms “T” or “E” are used.

In ODX for each COMPARAM, the attribute CPUSAGE shall be set to one of the possible values: “TESTER”,
“ECU-SOFTWARE”, “ECU-COMM” or “APPLICATION”. The relation between the CPUSAGE attribute used in ODX
and the optional ComParam usage acronyms “T” and “E” used in the PDU API ComParam tables is shown in
Table B.8.
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Table B.8 — Definition of the ODX ComParam usage

ComParam usage
ODX CPUSAGE acronym used in D- Description
attribute PDU API ComParam P
tables

TESTER T The ComParam is specific to the tester (VCI) and is neither supported nor
implemented by the ECU.

ECU-SOFTWARE |E The ComParam is specific to the ECU and is neither supported nor
implemented by the tester (VCI).

ECU-COMM — The ComParam is needed for communication between tester and ECU and
shall be supported by both tester and ECU (e.g. addresses).

APPLICATION N/A The ComParam is only evaluated by the application. It is never passed dowh to
the D-PDU API by an MCD 3D/MVCI Diagnostic Server. The ComParam is nft
specified within the D-PDU API standard.

B.3.6 ComParam OSI layer reference

Each ComP4dram is applicable to a specific OSI Layer.

Table B.9 — Definition of the OSI layer

Layer information Acronym Layer description

PDU_PL_APHLICATION APP ComParams in this layer apply to tithing and error handling elements thatjare
referenced in the application layer$pecifications.

PDU_PL_TRANSPORT TRANS ComParams in this layer applyto timing and configuration elements that gre
referenced in the Transpont/Network layer specifications. These ComPargms
are used to configure header bytes, develop CAN ids, framing information,
checksums, etc.

PDU_PL_PHYSICAL PHYS ComParams in this\layer apply to elements that are referenced in the
datalink/physical layer specifications. These ComParams affect the physica
characteristics of bus configuration.

=

B.4ComParam summary tables
B.4.1 Application layer
Table B.10 ljsts the ComParams applicable to the application layer. If a ComParam is used by a particular prot¢col,

the appropifiate acronyms for the ©DX ComParameter type (S, O) and the ODX ComParameter usage (T, E)| are
included.
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B.4.2 Transport layer

Table B.11 lists the ComParams applicable to the transport layer. If a ComParam is used by a particular protocol,
the appropriate acronyms for the ODX ComParameter type (S, O) and the ODX ComParameter usage (T, E) are

included.
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IS0 22900-2:2017(E)

B.4.3 Physical layer

Table B.12 lists the ComParams applicable to the physical layer. If a ComParam is used by a particular protocol,
the appropriate acronyms for the ODX ComParameter type (S, O) and the ODX ComParameter usage (T, E) are

included.
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B.4.4 CAN identifier format for ISO 15765 and ISO 11898 protocols

ISO 22900-2:2017(E)

The protocols transport layer uses the CAN identifier format information to properly format CAN frames and to
construct the correct CAN ID. For received frames, the information is used to handle expected CAN frames and to
help in receive format processing.

Table B.13 — CAN ID format (UNUM32) for ISO_15765 and 1SO_11898

Bit position Name Description
54 Padding Overwrite 00 = Use CP_CanFillerByteHandling for padding control
01 = Reserved
10 = Padding explicitly disabled for this CAN Id (overwrite
CP-CrmtiHerByreHrmding
11 = Padding explicitly enabled for this CAN Id (overwrite
CP_CanFillerByteHandling)
NOTE These bits only apply to the CAN Ids transmitted by’the My CI,
meaning that it only applies to the ComParams
CP_CanPhysReqFormat and CP_CanFuncReqFormat,
3 Addressing Scheme 0 = Normal addressing
1 = Extended addressing (Byte 1 of CAN Frame will contain
N_AE/N_TA)
2 Data Transfer Handling 0 = UUDT Message (No PCI Bytes)
1 = USDT Message (Segmented{frames)
1 CAN Id Size 0 =11-bit
1 =29-bit
0 Flow Control 0 = Flow Control frames are disabled
1 = Flow Control frames are enabled
Table B.14 grovides a summary of all possible coded values forthe CAN ID format ComParames.
Table B.14 — Coded values for CAN ID format
Coded Bit 5,4: Bit 3: Bit.2: Bit 1: Bit 0:
value Padding Addressing Data Transfer CANID Flow Description
Overwrite Scheme Handling Size Control
0x00 n¢rmal normal tunsegmented 11-bit without FC [ normal unsegmented 11-bit
CP_CanFillerByteHandling for
padding control
0x01 n¢rmal normal unsegmented 11-bit with FC n/a
0x02 n¢rmal nérmal unsegmented 29-bit without FC [ normal unsegmented 29-bit
CP_CanFillerByteHandling for
padding control
0x03 n¢rmal normal unsegmented 29-bit with FC n/a
0x04 n¢rmal normal segmented 11-bit without FC | normal segmented 11-bit w/o F(
CP CanFillerByteHandling for
padding control
0x05 normal normal segmented 11-bit with FC normal segmented 11-bit with FC
CP_CanFillerByteHandling for
padding control
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Table B.14 — (continued)

ISO 22900-2:2017(E)

Coded Bit 5,4: Bit 3: Bit 2: Bit 1: Bit O:
value Padding Addressing Data Transfer CANID Flow Description
Overwrite Scheme Handling Size Control
0x06 normal normal segmented 29-bit normal segmented 29-bit w/o FC
CP_CanFillerByteHandling for
padding control
0x07 normal normal segmented 29-bit with FC normal segmented 29-bit with FC
CP_CanFillerByteHandling for
padding control
0x08 normal extended unsegmented 11-bit without FC | extended unsegmented 11-bit
GPCankillerByteHandling for
CP—CankillerByteHandh
padding control
0x0p normal extended unsegmented 11-bit with FC n/a
0x0A normal extended unsegmented 29-bit without FC | extended unsegmented P9-bit
CP_CanFillerByteHandlipg for
padding eontrol
0x0B normal extended unsegmented 29-bit with FC n/a
0x0C normal extended segmented 11-bit without EC_['extended segmented 11tbit w/o FC
CP_CanFillerByteHandling for
padding control
0x0pD normal extended segmented 11-bit with FC extended segmented 11tbit with FC
CP_CanFillerByteHandling for
padding control
0x0E normal extended segmented 29:bit without FC [ extended segmented 29tbit w/o FC
CP_CanFillerByteHandling for
padding control
0xO0F normal extended segmented 29-bit with FC extended segmented 29tbit with FC
CP_CanFillerByteHandling for
padding control
0x1)0- Reserved
Ox1F
0x2p Disable normal unsegmented 11-bit without FC [ normal unsegmented 17-bit Do not
padding use CP_CanFillerByteHahdling for
padding control
0x2f1 Disable normal unsegmented 11-bit with FC n/a
padding
0x2p Disable normal unsegmented 29-bit without FC | normal unsegmented 29-bit Do not
padding use CP_CanFillerByteHahdling for
padding control
0x2B Disable normal unsegmented 29-bit with FC n/a
padding
0x2¢ Disable normal segmented 11-bit without FC [ normal segmented 11-bjt w/o FC
padding Do not use
CP_CanFillerByteHandling for
padding control
0x25 Disable normal segmented 11-bit with FC normal segmented 11-bit with FC
padding Do not use
CP_CanFillerByteHandling for
padding control
0x26 Disable normal segmented 29-bit without FC [ normal segmented 29-bit w/o FC
padding Do not use

CP_CanFillerByteHandling for
padding control
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ISO 22900-2:2017(E)

Table B.14 — (continued)

Coded Bit 5,4: Bit 3: Bit 2: Bit 1: Bit O:
value Padding Addressing Data Transfer CANID Flow Description
Overwrite Scheme Handling Size Control
0x27 Disable normal segmented 29-bit with FC normal segmented 29-bit with FC
padding Do not use
CP_CanFillerByteHandling for
padding control
0x28 Disable extended unsegmented 11-bit without FC | extended unsegmented 11-bit Do
padding not use CP_CanFillerByteHandling
for padding control
0x29 Dijsable extended sRsegmented 11-bit writh-EG Afa
pddding
0x2A Disable extended unsegmented 29-bit without FC [ extended unsegmented 29-bit Dg
pddding not use CP_CanFillerByteHandling
for padding control
0x2B Disable extended unsegmented 29-bit with FC n/a
pddding
0x2C Disable extended segmented 11-bit without FC | extended Segmented 11-bit w/o FC
pddding Do ngtuse
CPiCanFillerByteHandling for
padding control
0x2D Disable extended segmented 11-bit with FC extended segmented 11-bit with [FC
pddding Do not use
CP_CanFillerByteHandling for
padding control
0x2E Disable extended segmented 29-bit without FC | extended segmented 29-bit w/o FC
pddding Do not use
CP_CanFillerByteHandling for
padding control
0x2F Disable extended segmented 29-bit with FC extended segmented 29-bit with [FC
pddding Do not use
CP_CanFillerByteHandling for
padding control
0x30 Enable padding | normal unsegmented 11-bit without FC [ normal unsegmented 11-bit
Do not use
CP_CanFillerByteHandling for
padding control
0x31 Enable padding | normal unsegmented 11-bit with FC n/a
0x32 Enable padding |thormal unsegmented 29-bit without FC [ normal unsegmented 29-bit
Do not use
CP_CanFillerByteHandling for
padding control
0x33 Enable padding | normal unsegmented 29-bit with FC n/a
0x34 Enable padding [normal segmented TT-bit without FC [normal segmented 11-bitw/o FC
Do not use
CP_CanFillerByteHandling for
padding control
0x35 Enable padding | normal segmented 11-bit with FC normal segmented 11-bit with FC
Do not use
CP_CanFillerByteHandling for
padding control
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Table B.14 — (continued)

ISO 22900-2:2017(E)

Coded Bit 5,4: Bit 3: Bit 2: Bit 1: Bit 0:
value Padding Addressing Data Transfer CANID Flow Description
Overwrite Scheme Handling Size Control
0x36 Enable padding | normal segmented 29-bit without FC [ normal segmented 29-bit w/o FC
Do not use
CP_CanFillerByteHandling for
padding control
0x37 Enable padding | normal segmented 29-bit with FC normal segmented 29-bit with FC
DU UL UsSc
CP_CanFillerByteHandlipg for
padding control
0x3B Enable padding | extended unsegmented 11-bit without FC | extended unsegniented [l 1-bit Do
not use CP~CanFillerBytgHandling
for padding’control
0x3p Enable padding | extended unsegmented 11-bit with FC n/a
0x3A Enable padding | extended unsegmented 29-bit without FC { extended unsegmented P9-bit Do
not use CP_CanFillerBytgHandling
for padding control
0x3B Enable padding | extended unsegmented 29-bit with FC n/a
0x3[C Enable padding | extended segmented 11-bit without FC | extended segmented 11{bit w/o FC
Do not use
CP_CanFillerByteHandlipg for
padding control
0x3D Enable padding | extended segmented 11-bit with FC extended segmented 11}bit with FC
Do not use
CP_CanFillerByteHandlipg for
padding control
0x3E Enable padding | extended segmented 29-bit without FC | extended segmented 29{bit w/o FC
Do not use
CP_CanFillerByteHandlipg for
padding control
0x3F Enable padding | extended segmented 29-bit with FC extended segmented 29tbit with FC
Do not use
CP_CanFillerByteHandlipg for
padding control
Table B.15 provides.a list of the coded values for CP_CanPhysReqFormat and CP_CanFuncReqFormat CAN ID
format ComParams. This list includes the applicable subset of coded values defined in Table B.14.
Table B.15 — Coded values for CP_CanPhysReqFormat and CP_CanFuncReqFormat
Bit 3: Bit 2: Bit 1: Bit 0: Description for
fl‘;‘lil‘;: Addressing——Data-Fransfer—-CANHD-—Ftow €P-€
Scheme Handling Size Control CP_CanFuncReqFormat
0x00 normal unsegmented 11-bit |without FC [Normal addressing for Source (Tester), UUDT Message
Transmit (No PCI Bytes), 11-bit CAN ID Size, No Flow
Control frames are expected from Target (ECU)
0x01 normal unsegmented 11-bit | with FC n/a
0x02 normal unsegmented 29-bit | without FC [Normal addressing for Source (Tester), UUDT Message
Transmit (No PCI Bytes), 29-bit CAN ID Size, No Flow
Control frames are expected from Target (ECU)
0x03 normal unsegmented 29-bit | with FC n/a
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ISO 22900-2:2017(E)

Table B.15 — (continued)

Bit 3: Bit 2: Bit 1: Bit O: Description for
Addressing | Data Transfer | CANID Flow CP_CanPhysReqFormat and
Scheme Handling Size Control CP_CanFuncReqFormat

Coded
value

0x04 normal segmented 11-bit |without FC [Normal addressing for Source (Tester), USDT Message
Transmit (Segmented transmits), 11-bit CAN ID Size,
No Flow Control frames are expected from Target
(ECU)

0x05 normal segmented 11-bit | with FC Normal addressing for Source (Tester), USDT Message
Transmit (Segmented transmits), 11-bit CAN ID Size,
Flow Control frames are expected from Target (ECU)

0x06 nprmal segmented 29-bit |without FC |Normal addressing for Source (Tester), USDT Messdge
Transmit (Segmented transmits), 29-bit CAN ID Siz¢,
No Flow Control frames are expected from/Target
(ECU)

0x07 nprmal segmented 29-bit | with FC Normal addressing for Source (Tester), USDT Mess3ge
Transmit (Segmented transmits),”29-bit CAN ID Siz¢,
Flow Control frames are expacted from Target (ECU)

0x08

[¢]

Ytended unsegmented 11-bit |without FC |Extended addressingforSource (Tester), UUDT
Message Transmit (No*PCI Bytes), 11-bit CAN ID SiZe,
No Flow Controlframes are expected from Target
(ECU)

0x09

[¢]

Ytended unsegmented 11-bit | with FC n/a

0x0A extended unsegmented 29-bit |without FC |Extended addressing for Source (Tester), UUDT
Message Transmit (No PCI Bytes), 29-bit CAN ID SiZe,
No-Flow Control frames are expected from Target
(ECU)

0x0B

[¢]

Ytended unsegmented 29-bit | with FC n/a

0x0C

[¢]

Ytended segmented 11-bit |without FC |Extended addressing for Source (Tester), USDT
Message Transmit (Segmented transmits), 11-bit CAN
ID Size, No Flow Control frames are expected from
Target (ECU)

0x0D extended segmented 11-bit | with FC Extended addressing for Source (Tester), USDT
Message Transmit (Segmented transmits), 11-bit CAN
ID Size, Flow Control frames are expected from Target
(ECU)

0xO0E extended segmeénted 29-bit |without FC |Extended addressing for Source (Tester), USDT
Message Transmit (Segmented transmits), 29-bit CAN
ID Size, No Flow Control frames are expected from
Target (ECU)

0x0F

[¢]

Ytended segmented 29-bit |with FC Extended addressing for Source (Tester), USDT
Message Transmit (Segmented transmits), 29-bit CAN
ID Size, Flow Control frames are expected from Target
(ECU]J

NOTE Table B.15 does not explicitly consider the PaddingOverwrite bits (bits 4 and 5), but can be enhanced accordingly.

Table B.16 provides a list of the coded values for CP_CanRespUSDTFormat CAN ID format ComParam. This list
includes the applicable subset of coded values defined in Table B.14.
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ISO 22900-

Table B.16 — Coded values for CP_CanRespUSDTFormat

2:2017(E)

Bit 3: Bit 2: Bit 1: . -
Coded Addressing | Data Transfer | CAN ID Bit 0: Flow Description for
value . . Control CP_CanRespUSDTFormat
Scheme Handling Size

0x0 normal unsegmented 11-bit | without FC n/a

0x1 normal unsegmented 11-bit | with FC n/a

0x2 normal unsegmented 29-bit | without FC n/a

0x3 normal unsegmented 29-bit | with FC n/a

0x4 normal segmented 11-bit | without FC Normal addressing for Target (ECU), USDT Message
Receive (Segmented receives), 11-bit CAN ID Size, No
Flow Control 1S Sent when a FITst Frame s received

0x5] normal segmented 11-bit | with FC Normal addressing for Target (ECU),-USDT| Message
Receive (Segmented receives), 11¢bit-CAN [D Size, Flow
Control is sent when a First Frame:is receiyed

0x6 normal segmented 29-bit  [without FC Normal addressing for Tanget(ECU), USDT| Message
Receive (Segmented receives), 29-bit CAN [D Size, No
Flow Control is sent when a First Frame is feceived

0x7| normal segmented 29-bit | with FC Normal addressing for Target (ECU), USDT| Message
Receive (Segmented receives), 29-bit CAN D Size, Flow
Control is seht when a First Frame is receiyed

0x8 extended unsegmented 11-bit | without FC n/a

0x9 extended unsegmented 11-bit | with FC n/a

0xA extended unsegmented 29-bit | without FC ny/a

0xB extended unsegmented 29-bit | with FC n/a

0xC extended segmented 11-bit | without FC Extended addressing for Target (ECU), USIDT Message
Receive (Segmented receives), 11-bit CAN [D Size, No
Flow Control is sent when a First Frame is feceived

0xD) extended segmented 11-bit | with FC Extended addressing for Target (ECU), USDDT Message
Receive (Segmented receives), 11-bit CAN D Size, Flow
Control is sent when a First Frame is receiyed

OxE] extended segmented 29-bit [without FC Extended addressing for Target (ECU), USDDT Message
Receive (Segmented receives), 29-bit CAN [D Size, No
Flow Control is sent when a First Frame is feceived

OxF| extended segmented 29-bit [with FC Extended addressing for Target (ECU), USDDT Message
Receive (Segmented receives), 29-bit CAN |D Size, Flow
Control is sent when a First Frame is receiyed

NOTE The RaddingOverwrite bits (bits 4 and 5) do not apply to the ComParam CP_CanRespUSDTFormat.

Table B.17 provides a list of the coded values for CP_CanRespUUDTFormat CAN ID format ComParam. This list

inclfides the-applicable subset of coded values defined in Table B.14.
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Table B.17 — Coded values for CP_CanRespUUDTFormat

Bit 3: Bit 2: Bit 1: . -
Coded Addressing | Data Transfer | CAN ID Bit 0: Flow Description for
value . . Control CP_CanRespUUDTFormat
Scheme Handling Size

0x0 normal unsegmented 11-bit |without FC [Normal addressing for Target (ECU), UUDT Message
Receive (No PCI Bytes), 11-bit CAN ID Size, UUDT
Message Receive (No Flow Control)

0x1 normal unsegmented 11-bit | with FC n/a

0x2 normal unsegmented 29-bit | without FC |Normal addressing for Target (ECU), UUDT Message
Receive (No PCI Bytes), 29-bit CAN ID Size, UUDT
Message Receive (No Flow Control)

0x3 nermal unsegmented 29-bit | with FC n/a

0x4 nermal segmented 11-bit |withoutFC |n/a

0x5 nermal segmented 11-bit | with FC n/a

0x6 ngrmal segmented 29-bit |withoutFC |n/a

0x7 normal segmented 29-bit | with FC n/a

0x8 extended unsegmented 11-bit |without FC |Extended addressing for Target (ECU), UUDT Message
Receive (No PCI Bytes), 11-bit CAN ID Size, UUDT
Message Receive (No FlowControl)

0x9 extended unsegmented 11-bit | with FC n/a

0xA extended unsegmented 29-bit |without FC |Extended addfessing for Target (ECU), UUDT Message
Receive (No'PCI Bytes), 29-bit CAN ID Size, UUDT
MessageiReceive (No Flow Control)

0xB extended unsegmented 29-bit | with FC n/a

0xC extended segmented 11-bit |without FC [n/a

0xD extended segmented 11-bit | with FC n/a

OxE extended segmented 29-bit |withoutFC |n/a

OxF extended segmented 29-bit _jwith FC n/a

NOTE The PaddingOverwrite bits (bits 4 and 5) do not apply to the ComParam CP_CanRespUUDTFormat.
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B.4.4.1

MVCI

FirstFrame(s)
CP_CanPhysReqld = 0x341
CP_CanPhysReqFormat = 0x0C
CP_CanPhysReqExtAddr = OXFE

ConsecutiveFrame(s)
CP_CanPhysReqld = 0x341

CAN identifier format example

Multi-Frame Request

ECU

STmin

MVCI

FirstFrame

CP_CanFuncReqld = 0x18DAC8F1
CP_CanFuncReqFormat = 0x0F
CP_CanFuncReqExtAddr = 0x3E

ConsecutiveFrames
CP_CanFuncReqld = 0x18DAC8F1
CP_CanFuncReqFormat = 0x0F
CP_CanFuncReqExtAddr = 0x3E

ISO

22900-2:2017(E)

ECU

FlowControl Frame
CP_CanRespUSDTId = 0x18DAF1C8
CP_CanRespUSDTFormat = 0xOF
CP+CanRespUSDTExtAddr = 0x3E

- W BS=2

STmin

CP jemP T
CP_¢anPhysReqExtAddr = OXFE

TTIt="0%0°¢"

MVCI

STmin

MVCI

11-bit, USDT, Extended Addressing for Source (Tester)
Normal Addressing for Target (ECU), No Flow Control to
ECU, No Flow Control expexted from ECU — Physical
Addressing

ConsecutiveFrames
CP_CanFuncReqld = 0x18DAC8F1
CP_CanFuncReqFormat = 0x0F
CP_CanFuncReqExtAddr = 0x3E

Vv

ConsecutiveFrame
QP_CanRespUSHTId = 0x18DAF1C8
€P_CanRespUSOTFormat = 0xOF
CP+CanRespUSPTExtAddr = 0x3E

29-bit, USDT, Extended Addressing for Source (Tester)
ExtendedAddressing for Tanget (ECU), Flow Control §o and

Multi-Frame Response

ECU

FirstFrame

CP_CanRespUSDTId = 0x441
CP_CanRespUSDTFormat = 0x04
CP_CanRespExtAddr = n/a

ConsecutiveFrame(s)
CP_CanRespUSDTId = 0x441
CP_CanRespUSDTFormat = 0x04
CP_CanRespExtAddr =n/a

UUDT response

ECU
UUDT frame(s)

MVCI

FlowControlFranie
CP_CanFuncReqld = 0x18DAC8F1
CP_CanFuncReqFormat = 0xOF
CP_CanFuncReqExtAddr = 0x3E

BS=3

STmin

FlowControlFrame
CP_CanFuncReqld = 0x18DAC8F1
CP_CanFuncReqFormat = 0x0F
CP_CanFuncReqExtAddr = 0x3E

CP_CanRespUUDTId = 0x141
CP_CanRespUUDTFormat = 0x00
ExtendedAddress =n/a

from ECU + Functional Addressing

11-bit, UUDT, Normal Addressing fpr Source
(Tester) Normal Addressing for Target (ECU),
No Flow Control

Figure B.2 — Example #1 CAN Id format configurations

ECU

FirstFrame
CP_CanRespUSITId = 0x18DAF1C8
CP_CanRespUSIJTFormat = 0xOF
CP+CanRespUSPTExtAddr = 0x3E

ConsecutiveFrane
CP_CanRespUSITId = 0x18DAF1C8
CP_CanRespUSOTFormat = 0xOF
CP+CanRespUSPTExtAddr = 0x3E

ConsecutiveFrafne
CP_CanRespUSITId = 0x18DAF1C8
CP_CanRespUSITFormat = 0xOF
CP+CanRespUSPTExtAddr = 0x3E
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B.4.4.2 CAN frame example

CP_CanPhysReqFormat

Extended addressing for source = 1
CAN segementation = 1 (USDT)

Can Id size = 1 (29-bit)

Flow Control Expected from Target = 1

CP_CanPhysReqExtAddr
CP_CanPhysReqld

[ can1d [p#1]p#2]D#3[D#4]D#5[D#t6 [ D#7] D8 |
[18vacsr1 [ 36 [pa [ oo [ o [ o [0 [ o [ b |

Used for Request

MVCI

FirstFrame

rsource =1

Used for Response b

ECU

CP_CanPhysReqFormat

Extended addressing for target = 1
CAN ation = 1 (USDT)

Can Id size = 1 (29-bit)

Send Flow Control on First Frame = 1

CP_CanRespUSDTExtAddr

CP_CanRespUSDTId

v v

[ canid [d#1]p#2]D#3[D#4 [ D#5 [D#6 [ D#7 ] D#8 |
|IHDACHF1| E | PCll D | D | D | D | D | D
[
.
[
[ canida [d#1]p#2[D#3[D#4 [ D#5 [D#t6 [ D#7 [ D#8 |
[18oacerr [ e [pa [ o [ o [ o [ o [ 0] 0o |

P_CanPhysReqExtAddr
CP_CanPhysReqld

[ cania [d#1]p#2[p#3]p#4 ] D#5 [ D#t6 [ D47 [ D18 |
[1svacers [ fe [ pa [ Bs [ st | [ [ [ |

|
[
[
[
[ |
v F
[ can1a [d#1]p#2]p#3[p#4 ][ D#5 [ D#t6 [ D47 [ D18 |
|15DACHF1 | E | PCI | BS | ST |

| ConsecutiveFrame(s)

ConsecutiveFrame(s)

FlowControl

STmin

BS=3

FlowControl

MVCI

o

ECU

Figure B.3 — Example #2 CAN Id format configurations

FlowControl Frame

FlowControl Frame

FirstFrame

ConsecutiveFrame(s)

ConsecutiveFrame(s)

[CANTa [owi [ D#z ] D#s [D#4 | D¥s | w6 | DF7[[o#s |
[1sparics | se [ pa [ Bs | st | |4 |
| |
| |
BS=2 | |
v v
[ can1d [p#1]p#2]p#s|D#a] #5[p#6 [D#7[|p#8 |
[

|1sDAF1c8 3E | PCI |(WT | | | | |

CP_CanRespUSDTExtAddr

CP_CanRespUSDTId

y

d_[p#1]D#2]D#3[D#4 [D#5 [ D#6 | D#7[|D#8 |
[x80akics [ 3e [ea oL [ o [ o [ o [ o]
|
v

[ can1a [p#1]p#2]p#3] D#4 [ D#5] D#t6 [D#7 [|D88 |
|13DAF1C3|3E|PCI|D|D|D|D|D|

|
|
|
|
v
[ cania [p#1]p#2]D#3 ] D#4 [ D#5 [ D#6 [D#7 [|D#8 |
[1eoarics [ 3e Jea [ o [ o [ o [ o [
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B.4.5 Non-CAN ComParam examples

Functional Request ComParams
(Used to construct a proper request messages) NOn' CAN

CP_FuncReqFormatPriorityType = 0x68 FunCtional AddI'ESSing Note: Example

ComParams for

CP_FuncReqTargetAddr = 0x6A
CP_TesterSourceAddress = 0xF2

1S0 9141-2

CP_TesterSourceAddress

CP_FuncReqTargetAddr CP_EcuRespSourceAddress

CP_FuncReqTargetAddr

CP-FuncReqFormatPriorityTyp CP_FuncReqFormatPriorityType l

mvcl ECU1
HDR#1 | HDR#2 | HDR#3 | D#1 | D#2 | D#3 [ D#4 | ECU 2

[ 68 [ 6a | F2 [so[Dp [ D [cs| - HDR#1 | HDR#2 | HDR#3 | D#1 | D#2 | D#3 | D#4 | D#5 | D#6
T D [ D [ cs

CP_EcuRespSourceAddress

CP_FuncReqTargetAddr
CP_FuncReqFormatPriorityType l

Unique Response Identifier Table
(Uskd for proper message response handling)

_FuncRespFormatPriorityType = 0x48 Entry 0 -> ECU 2
’_EcuRespTargetAddr = 0x6B

_EcuRespSourceAddress = 0x10

_FuncRespFormatPriorityType = 0x48
Entry 1->ECU 1
_EcuRespTargetAddr = 0x6B

_EcuRespSourceAddress = 0x18

[HDR#1 [HDR#2 | HDR#3-['D#1 | D#2 [ D#3 | D#} [ D#5 |
[48 [ 68 | 38\]so[ b [ b [ p[]cs |

ololollololo

Figure B.4 — Example #1 Non-CAN-functional addressing

Physical Request ComParams

(Used to construct a proper request messages) Non-CAN
CP_PysReqFormatPriorityType = 0x80 Physical Addressing
CP_PysReqTargetAddr = 0x10 \‘\

CP_TesterSourceAddress = 0xF2 ( )\

CP_TesterSourceAddress CP_EcuRespSourceAddress
CP_PhysReqTargetAddr CP_TesterSourceAddress
CP PhysReqFormatPriorityType CP_PhysReqFormatPriorityType
MvCl ECU 1 * l
IHDBl;“I fz@‘ﬁzﬁ#s I ';:)1 IDEZ I DgsI DC? I »| [HDR#1[HDR#2 | HDR#3 [ D#1 | D#2 | D#3 | D#4|[ D#5 | D#6 |
? [ 85 [ F2 | 10 [siD[ D [ D [ D|[ D [ Cs |

Note: Header
byte 1 masked
based on

1SO 14230) protocol (i.e.

IS0 14230)

Unique Response Identifier Table
(Used for proper message response handling)

CP_PysRespFormatPriorityType = 0x80 Entry 0 -> ECU 1
CP_EcuRespSourceAddress = 0x10
(matches CP_PhysReqTargetAddr)

Figure B.5 — Example #2 Non-CAN physical addressing
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B.4.6 29-bit CAN identifier data page bits

The Extended Data Page and Data Page bits determine which format of the 29 bit CAN identifier shall be used for
the SAE J1939 and ISO 15765-3/1SO 14229-3 protocols.

Table B.18 — Definition of Extended Data Page and Data Page field

Extended
Data Page | Data Page Bit 24 Description
Bit 25
0 0 Page 0 PGNs
SAE J1939 defined or manufacturer-defined
‘Normal Communication Massaaga” strataau if SAE 11039 ic nat imnlamantad
o oJ J 1 3
0 1 Page 1 PGNs
SAE J1939 defined or manufacturer-defined
“Normal Communication Message” strategy if SAE J1939 is not implemented
1 0 Reserved
SAE J1939-reserved or manufacturer-defined
“Normal Communication Message” strategy if SAE J1939 is not implemented
1 1 Used for ISO 15765-3/1S0O 14229-3

B.5ComParam detailed descriptions
B.5.1 ComParam definitions for application layer

Table B.19 — Application layer ComParam definition table

Short name Detailed deseription Default (by protocol]
CP_CanTran$missionTime Description: If the timeoutwvalues are used which have [SO_15765_3 =100000
been received by the ECU via session control response ISO 14229 3 = 100000
(0x50), the Can transmlission time has to be added to the - N
timeout values.

P2 =received.P2 + CanTransmissionTime (contains delay
for both transmission directions).

Type: RDU_PT_UNUM32
Range: 0x0000-0xFFFFFFFF
Reésolution: 1 ps

CP_ChangeSpeedCtrl Description: Control the behaviour of the MVCI protocol All = 0 (disabled)
module in processing speed change messages. When this
ComParam is enabled, the speed rate change will be
activated on a successful Send or SendRecv ComPrimitive
when the transmitted or received message matches the
CP_ChangeSpeedMessage (baud rate as specified in
('P_thngqundenfp and termination resistor as cppr‘iﬁm‘]
in CP_ChangeSpeedResCtrl). In the case of monitoring
mode, when a receive PDU is bound to a Receive Only
ComPrimitive, and this ComParam is enabled, the speed
rate change will also be activated and the corresponding
ComParams will be interpreted accordingly. See use case
example in Table [.1.
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Table B.19 — (continued)

Short name Detailed description Default (by protocol)

Type: PDU_PT_UNUM32

Value: [0; 1]

0 = NO_SPDCHANGE - No speed change

1 =ENABLE_SPDCHANGE - Change Speed rate is enabled

CP_ChangeSpeedMessage Description: Switch Speed Message. The message is All Protocols: ParamActLen =
monitored for transmit and receive. When this message is | 0 (not enabled)

detected on the vehicle bus, the CP_ChangeSpeedRate and
CP_ChangeSpeedResCtrl ComParams are processed.

NOTE 1 CP_ChangeSpeedCtrl is enabled for this
ComParam to be active.

Type: PDU_PT_BYTEFIELD
BYTEFIELD Format:

ParamMaxLen = 12

ParamActLen = 0 to 12
pDataArray=ChangeSpdMessage[12]
Range: Each byte = [0; OxFF]

CP_LChangeSpeedRate Description: The data rate to be used when switching All=0
speed rates. When changed, this value is copied to
CP_Baudrate ComParam.

Type: PDU_PT_UNUM32
Range: [0; OxFFFFFFFF]
Resolution: 1 bps

CP_LhangeSpeedResCtrl Description: This ComParamis used in conjunction with All = 0 (DISABLE_AUTO_
CP_ChangeSpeedCtrl. This\,ComParam is used to control RESISTOR)
automatic loading or. unloading of the physical resource
resistor when a change speed message has been
transmitted or received.

Type: PDU_PTSUNUM32

Value: [0; OXFF]

0=Not used (DISABLE_AUTO_RESISTOR)

1=AC load resistor (AUTO_LOAD_AC_RESISTOR)

2=60 Ohm load resistor (AUTO_LOAD_600HM_RESISTOR)

3=120 Ohm load resistor
(AUTO_LOAD_1200HM_RESISTOR)

4=SWCAN load resistor (AUTO_LOAD_SWCAN_RESISTOR)
0x80=Unload resistor (AUTO_UNLOAD_RESISTOR).

NOTE 2 For AUTO_UNLOAD_RESISTOR, it is intended
that CP_TerminationType be set to the initial value
configured at the time of a PDUConnect.
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Table B.19 — (continued)

Short name

Detailed description

Default (by protocol)

CP_ChangeSpeedTxDelay

Description: Minimum amount of time to wait before
allowing the next transmit message on the Vehicle Bus
after the successful transmission of a baud rate change
message.

Type: PDU_PT_UNUM32
Range: [0; OXFFFFFFFF]

Resolution: 1 ps

All=0

CP_CyclicRespTimeout

Description: This ComParam is used for ComPrimitives
that have a NumRecvCycles set to IS-CYCLIC (-1, infinite)

All protocols =0

or to a value >0. The timer is enabled after the first
positive response is received from an ECU. If
CP_CyclicRespTimeout = 0, there is no receive timing
enabled for the infinite receive ComPrimitive.

Type: PDU_PT_UNUM32
Range: 0x0000-0xFFFFFFFF

Resolution: 1 ps

CP_DolIPConhectionCloseDelay

Description: Delay time before the Tester closes a TCP
connection to a DolP entity after the last logical link that
uses this TCP connection has been disconnected via
PDUDisconnect.

NOTE 3 The Tester will close the TCP connection
immediately, if PDUModuleDisconnect is called€or a DoIP
module using this TCP connection.

Type: PDU_PT_UNUM32
Range: 0x00000000 - OxFFFFFFFE
Resolution: 1 ps

1SO_14229 5=0

CP_EnablePdrformanceTest

Description: This ComParam (when enabled) will place the
tester into a performancé.measurement mode.
Measurements will be'collected during a normal
ComPrimitive commiunications session. ComParams, such
as P1Min, P2Min}Br and Cs, will be tested in this mode.
Once the testing‘is disabled, results of the testing will be
returned-to-the client application.

Type: PDU_PT_UNUM32

Value [0;1]
0= Disabled
1 = Enabled

All protocols =0

CP_EnablelnjtSeqRepetition

Description: This ComParam allows to enable repetition of
fast-init and 5-baud initialization sequences when a
request is repeated caused by CP_RepeatReqCountApp. If
enabled, fast-init and 5-baud initialization sequences will
also be repeated.

1SO_14230_4=0
1S0_9141_2=0
1SO_14230_3=0

Type: PDU_PT_UNUM32

Value: [0; 1]
0 = Disabled (default)
1 = Enabled
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Short name

Detailed description

Default (by protocol)

CP_Loopback

Description: Echo Transmitted messages in the receive
queue, including periodic messages. Loopback messages
shall only be sent after successful transmission of a
message. Loopback frames are not subject to message
filtering.

Type: PDU_PT_UNUM32

Value: [0; 1]
0 = OFF
1=0N

All Protocols=0

CP_

MessagelndicationRate

Description: The maximum rate for which the D-PDU API
will generate PDU_EVENT_ITEM of PDU_IT_RESULT type
for a receive only ComPrimitive. The D-PDU API will
generate PDU_IT_RESULT events at time intervals greater
than or equal to the value defined by this ComParam even
if the ECU is sending the data at a faster rate. The function
of this parameter is to prevent a broadcast PGN from an
ECU that is sent at a high frequency from flooding the
client with data.

SAE_J1939_73%0

Type: PDU_PT_UNUM32
Range: 0x00000000 disabled
0x00000001 - OXFFFFFFFF

Resolution: 1 ps

CP_|

ModifyTiming

Description: This parameter signalsythe D-PDU API to
automatically modify timing parameters based on a
response from the ECU. For'ISO™14230-2, this would apply
to service 0x83/0xC3 with TPI of 1, 2 or 3. For ISO 15765-
3/1S0 14229-3, this would apply to service 0x10/0x50. For
functional addressing mode, the worst case timing
parameter returned by the responding ECUs shall be used.
Based on the\protocol, the following parameters are
modified wheh a positive ECU response is received:

—  CP:P2max
= CP_P2wmin
—  CP_PZstar
—  CP_P3min
—  CP_P4min

NOTE 4 The values returned by an ECU are in a different
time resolution than the ComParams to be automatically
modified. The values will be reinterpreted from the

ISO_15765_3 =0
1S0_14229_3 =0
1SO_14230_4 = 0,
1SO_14230_3 =0
[S0_14229_5=10

+ 1 iFiad-ti Liads taotba 1 AR
prototorSspecH et T eSOt ototTri =TS TeSoTuto1T

specified in the D-PDU APL.

Type: PDU_PT_UNUM32

Value: [0;1]
0 = Disabled
1 = Enabled
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Table B.19 — (continued)

Short name

Detailed description

Default (by protocol)

CP_NetworkTransmissionTime

Description: If the timeout values are used which have
been received by the ECU via session control response
(0x50), the Network transmission time has to be added to
the timeout values.

P2 =received P2 + NetworkTransmissionTime (contains
delay for both transmission directions).

NOTE 5 This ComParam is relevant for all protocols
except those on CAN (especially Ethernet). For CAN
protocols, the ComParam CP_CanTransmissionTime is
relevant instead.

1S0_14229_5=100000

Type: PDU_PT_UNUM32
Range: 0x00000000 - OxFFFFFFFF
Resolution: 1 ps

CP_P2Max

Description: Timeout in receiving an expected frame after
a successful transmit complete. Also used for multiple ECU
responses.

Type: PDU_PT_UNUM32
Range: [0; 125000000]
Resolution: 1 ps

1SO_157654=50000
1S0.14230_4=50000
150_9141_2 =50000
SAE_]J1850_VPW=100000
SAE_]J1850_PWM=10000
1S0_14230_3=50000
1SO_15765_3=150000
1S0_14229_3=150000
[SO_11898_RAW = 50000
SAE_]J1587= 60000000
SAE_]J1939_73 = 200000
SAE_]J2190=50000

CP_P2Max_Efcu

Description: Performance requirement for the server to
start with the response message after the reception of a
request message (indicated via N_USData.ind). This is a
performance requitément ComParam.

(CP_P2max_ECU'<

CP_P2max -'€P, CanTransmissionTime)

NOTE6 ~€P_pzMax Ecu < CP_P2ZMax -
CP_CanTransmissionTime.

NOTE 7 For ISO_14229_5, this is the complete time,
including the network transmission time.

Type: PDU_PT_UNUM32
Range: [0; 100000000]
Resolution: 1 ps

1SO_15765_4 = 40000
1S0_14230_4 = 50000
[SO_9141_2 = 50000

1SO_14230_3 = 50000
1SO_15765_3 = 50000
1S0_14229_3 = 50000
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message in case no response is required or the requested
data is only supported by a subset of the functionally
addressed servers.

DRI DT LINIINIDD

ISO 22900-2:2017(E)
Table B.19 — (continued)
Short name Detailed description Default (by protocol)
CP_P2Min Description: This sets the minimum time between tester [SO_15765_4=0
request and ECU responses or two ECU responses. After 1SO 14230 4=25000
'Fhe req}lest, the interface sh.all be capable of handling an 150:9141_2_ 25000
immediate response (P2_min=0). For subsequent
responses, a byte received after P1_MAX shall be SAE_J1850_VPW =0
considered as the start of the subsequent response. This is | SAE_J1850_PWM =0
a performance requirement ComParam. 1S0_14230_3 = 25000
Type: PDU_PT_UNUM32 [SO_15765_3=0
Range: [0; 250000] 1S0_14229 3=0
Resolution:1 T ICn_llQQQ =0
SAE_J2190=0
CP_pP2Star Description: Timeout for the client to expect the start of 1S0_15765-3=5050000
the response message after the reception of a negative 1SO 14229 3=5050000
response message (indicated via N_USData.ind) with \ T
response code 0x78 (enhanced response timing). See 3§+ 5765_4=5(j00000
CP_RC78Handling for details describing 0x78 0x7F (see ISO 15765-3/
handling. This parameter is used for all protocols that 1S0_14229-3 for|delta P2)
support the negative response code 0x78. For some 1SO_J1850_
protocols it is used instead of the recommended P3Max VPW = 5000000
parameter. 1SO_J1850_
Type: PDU_PT_UNUM32 PWM = 5000000
Range: [0; 655350000] [SO_14230_3 = 5000000
Resolution: 1 ps 1SO_14230_4 = 5000000
SAE_J2190=5000000
CP_p2Star_Ecu Description: Performance\requirement for the server to [SO_15765_4=5000000
start with the responsemessage after the transmission of a | ;50 15765 3=5000000
negative response message (indicated via N_USData.con) . T
with response code 0x78 (enhanced response timing). This 150_14229_3=5¢00000
is a performance requirement ComParam.
NOTE 8 _CP-P2Star_Ecu < CP_P2Star - 0.5 *
CP_CanTransmissionTime
Type: PDU_PT_UNUM32
Range: [0; 655350000]
Resolution: 1 ps
CP_P3Func Description: Minimum time for the client to wait after the [I1SO_15765_3 = 150000
successful transmission of a functionally addressed 1SO 14229 3 = 150000
request message (indicated via N_USData.con) before it . . _
can transmit the next functionally addressed request 150_11898_RAW =0
1S0_14229_5 = 50000

T
TYyPC TUDUT I_UINUDIOZ

Range: [0; 125000000]
Resolution: 1 ps
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Table B.19 — (continued)

Short name

Detailed description

Default (by protocol)

CP_P3Max_Ecu

Description: Time between end of ECU responses and start
of new tester request.

Type: PDU_PT_UNUM32
Range: [0; 100000000]

Resolution: 1 us

1S0_14230_4=5000000
1S0_14230_3=5000000
[SO_9141_2 = 5000000

CP_P3Min

Description: Minimum time between end of non-negative
ECU responses and start of new request. The interface will
accept all responses up to CP_P3Min time. The interface
will allow transmission of a request any time after

1S0_9141_2=55000
1S0_14230_4 = 55000
1S0_14230_3 = 55000

CP_P3Min. (See CP_RC21RequestTime for minimum time
between end of ECU negative responses and start of new
requests.)

Type: PDU_PT_UNUM32
Range: [0; 250000]

Resolution: 1 ps

CP_P3Phys

Description: Minimum time for the client to wait after the
successful transmission of a physically addressed request
message (indicated via N_USData.con) with no response
required before it can transmit the next physically
addressed request message.

Type: PDU_PT_UNUM32
Range: [0; 125000000]

Resolution: 1 ps

[SO_15765_3 = 150000
1SO_14229_3 =150000
[SO_11898_RAW =0
1S0_14229_5=50000

CP_P6Max

Description: Timeout for the client to'wait after the
successful transmission of a request message (indicated
via T_Data.con) for the complete’reception of the
corresponding response message (indicated via
T_Data.ind). If the transport/network layer does not
support the T_DataSOM.ind interface (e.g. ISO 13400
DolP), this ComParam-shall be used instead of CP_P2Max.

Type: PDU_PT_.UNUM32
Range: [0; 425000000]
Resolution: 1 us

Class; TIMING

Support, Usage: S,T

[S0_14229_5=1000000
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Short name Detailed description Default (by protocol)
CP_P6Star Description: Enhanced timeout for the client to wait after [ISO_14229_5=10000000
the reception of a negative response message with

negative response code 0x78 (indicated via T_Data.ind) for
the complete reception of the corresponding response
messages (indicated via T_Data.ind). If the
transport/network layer doesn't support the
T_DataSOM.ind interface (e.g. ISO 13400 DolP), this
ComParam shall be used instead of CP_P2Star.
Type: PDU_PT_UNUM32
Range: [0; 655350000]
Resolution: 1 pus
Class: TIMING
Support, Usage: S,T
CP_RC21CompletionTimeout Description: Time period the tester accepts repeated ISON5765_4 = 1300000
negative responses with response code 0x21 and repeats 1S0_14230_4=1300000
the same request. Timer is started after reception of first SAE_]1850_VPWEO
negative response.
SAE_]J1850_PWM=0
Type: PDU_PT_UNUMS32 3 1S0_14230_3=1300000
Range: FO; max] (max is protocol specific) 1S0.15765.3 = 1800000
Resolution: 1 ps 1S0_14229_3 = 1800000
SAE_J2190=0
[SO_14229_5=1B00000
CP_RC21Handling Description: Repetition mode in case of response code ISO_15765_4=2
0x7F XX 0x21. 150_14230_422
Type: PDU_PT_UNUM32 SAE_J1850_VPWEO0
Value: [0; 2] SAE_J1850_PWM=0
0 = Disabled 1S0_14230_3=0
1 = Continue-handling negative responses until 1S0_15765_3=0
CP_RC21CaompletionTimeout 1SO_14229 3=0
2 = Continfue handling unlimited (until disabled) SAE_J2190=0
1S0_14229_5 =0
CP_RC21RequestTime Description: Time between negative response with [SO_15765_4= 200000
response code 0x21 and the retransmission of the same 1SO 14230 4=20d0000
request. If CP_P3Min is greater than CP_RC21RequestTime, N " |
the time delay prior to the retransmission of the same SAE_J1850_VPW200000
request will be CP_P3Min. SAE_J1850_PWM=200000
Type: PDU_PT_UNUM32 1S0_14230_3=2(00000
Range: [0; 100000000] [50.15765_3=10000
. 1SO_14229_3=1(000
Resolution: 1 ps
SAE_J2190 =200p00
1SO_14229_5 = 200000
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Short name Detailed description Default (by protocol)

CP_RC23CompletionTimeout Description: Time period the tester accepts repeated 1SO_15765_4=0
negative responses with response code 0x23 and repeats | gAR J1850_VPW=0

the same request. SAE ]1850_PWM=0

Type: PDU_PT_UNUM32 1SO_14230_3=0
Range: [0; max] (max is protocol specific) 1SO_15765_3=0
Resolution: 1 ps 1SO_14229 3=0
SAE_J2190=0
1SO0_14229.5=0
CP_RC23Harfdling Description: Repetition mode 1n case of response code [SO_TI5765_4=0
0x7F XX 0x23. SAE_]1850_VPW=0
Type: PDU_PT_UNUM32 SAE_]J1850_PWM=0
Value: [0; 2] 1S0_14230_3=0,
0 = Disabled ISO_15765.3=0
1 = Continue handling negative responses until 1S0_14229_3=0
CP_RC23CompletionTimeout SAE_j2190=0
2 = Continue handling unlimited (until disabled) 1SO 14229 5=0
CP_RC23RequestTime Description: The time the D-PDU API waits to re-request 1SO_15765_4=200000
the message when receiving a negative response code SAE_J1850_VPW=200000

Sx23. For some protocols (SAE_]185.0__VPW), it is poSsible SAE_]1850_PWM=20000
o get a positive response after receiving a negative

response code 0x23, so the D-PDU API uses this‘ComParam | 1S0_14230_3=200000

as the time to receive a possible positive response before | [S0_15765_3=0

making the re-request. On a positive response within this 1SO 14229 3=0

time, the re-request is cancelled. Thé\D~PDU API postpones - -
the re-request until the timeout of CP’RC23RequestTime SAE_J2190=200000
(or a CP_P3Min timeout, in case-€P_P3Min is greater than |ISO_14229_5=200000
CP_RC23RequestTime). For 1ISO-14230-3, there will be no
positive response followingya RC23; therefore, the D-
PDU API is expected to@always make a re-request if
enabled (CP_RC23Handling != 0).

The cycle of receiving negative response code 0x23 and
retransmitting‘the request continues until
CP_RC23ComnipletionTimeout expires (applicable only if
CP_RC23Handling is set to 1).

Type; PDU_PT_UNUM32
Range: [0; 100000000]

Resolution: 1 pus
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Short name

Detailed description

Default (by protocol)

CP_RC78CompletionTimeout

Description: Time period the tester accepts repeated
negative responses with response code 0x78 and waits for
a positive response further on.

Type: PDU_PT_UNUM32
Range: [0; max] (max is protocol specific)

Resolution: 1 ps

[SO_15765_4=30000000
1SO_14230_4=30000000

SAE_J1850_VPW=
25000000

SAE_J1850_PWM=
25000000

1S0_14230_3=25000000
1SO_15765_3=25000000
1S0_14229_3=25000000

SAE_]J2190=250(00000
1S0_14229.5= 25000000

re-transmission of the last request when either a transmit,
receive error or timeout with no response is detected. This
only applies to the application layer.

This ComParam applies to re-trying of fast-init and 5-baud
initialization sequences based on value of ComParam
CP_EnablelnitSeqRepetition.

CP_RC78Handling Description: Handling of 0x7F XX 0x78 ResponseTimeout |[ISO_15765_4=2
and 0x78 Repetitions. The receive timeout value will be 1SOY4230 4=2
CP_P2Star. This timer will be reset on each consecutive - ~ |
reception of the 0x7F 0x78 response. RAE_J1850_VPWIO
SAE_J1850_PWM=0
Type: PDU_PT_UNUM32 1S0.14230_3=2
Value: [0; 2] 1S0_15765_3=2
0 = Disabled 1S0_14229_3=2
1 = Continue handling negative responses until _
CP_RC78CompletionTimeout SAEJ2190=0
2 = Continue handling unlimited (untildisabled) 150142295 =2
CP_RCByteOffset Description: This parameter is used)by the MVCI Protocol | All protocols = OKFFFFFFFF
Handlers to offset into the received negative response (last byte in mespage)
message (0x7F) to retrievethe response code byte. Most
protocols as a default place the response code as the last
byte of the message..There are some protocols which place
the response code after the Service 1d (offset = 1). A range
is provided to allow for different negative response
configurations.
Type: PDULPT_UNUM32
Value: [1;0xFFFFFFFF]:
0=-nvalid value
1= first byte after the Service Id byte (0x7F)
OxFFFFFFFF = last byte in message (not including
checksum bytes)
CP_RepeatReqCountApp Description: This ComParam contains a counter to enable a [ All protocols = 0

Type: PDU_PT_UNUM32
Range: [0; 127500]
Resolution: 1 count
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Short name Detailed description Default (by protocol)

CP_SessionTiming Ecu Description: Timing parameters to be used by different [SO_15765_3:
sessions for the ECU protocol application layer ParamActEntries = 0
[S015765_3/1S014229_3 in response to a service 0x10 (not enabled)
(Set Diagnostic Session). The ECU returns the session ISO 14229 3:
timing information on a positive response to the service. If | paramActEntries = 0
CP_ModifyTiming is enabled, the MVCI protocol module (not enabled)
will interpret the positive response from the ECU and set
the appropriate timing ComParams.
Type: PDU_PT_STRUCTFIELD
STRUCTFIELD Format:
ComParamStructType= PDU_CPST_SESSION_TIMING
ParamMaxEntries = 255
ParamActEntries = 0 to 255
pStructArray=PDU_PARAM_STRUCT_SESS_
TIMING

CP_SessionTjmingOverride Description: This parameter signals the D-PDU API to ISOA5765_3:
override the response from any ECUs to a Session Timing | ParamiActEntries = 0
request (see CP_SessionTiming Ecu and (not enabled)
CP_ModifyTiming). The timing parameters are to be used \|{sg 14229 3:
for the ECU protocol application layer ParamActEntries = 0
[S015765_3/1S014229_3 in response to a service 0%10 (not enabled)

(Set Diagnostic Session). The ECU returns the session
timing information on a positive response to the service. If
CP_ModifyTiming is enabled and
CP_SessionTimingOverride is not empty (RaramActEntries
1= 0), then the MVCI protocol module will use data in this
ComParam instead of the data returned in a positive
reponse from the ECUs.

Type: PDU_PT_STRUCTFIELD

STRUCTFIELD Format:
ComParamStructType=PDU_CPST_SESSION_TIMING
ParamMaxEntrie§' =255

ParamActEntries = 0 to 255

pStructArray=PDU_PARAM_STRUCT_SESS_
TIMING

CP_StartMsgIndEnable

DeScription: Start Message Indication Enable. Upon
teceiving a first frame of a multi-frame message

(ISO 15765) or upon receiving a first byte of a UART
message, an indication will be set in the RX result item. No
data bytes will accompany the result item.

Type: PDU_PT_UNUM32
Value: [0; 1]
0 = Start Message Indication Disabled

1 =Start Messaaga Indication-Enabled
o

1SO_15765_4=0
1SO_15765_3=0
1SO_14229_3=0
1SO_14230_4=0
1SO_14230_3=0
1SO_9141_2=0
SAE_J1939=0
SAE_J1708=0
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Short name

Detailed description

Default (by protocol)

CP_SuspendQueueOnError

Description: This ComParam is used as a temporary
ComParam for services that require a positive response
before any further Com Primitives can be executed.

Type: PDU_PT_UNUM32
Value: [0; 1]
0 = Do not suspend ComPrimitive Transmit Queue

1 = Suspend ComPrimitive Transmit Queue on a Timeout
Error or on a non-handled 0x7F error (not an enabled
protocol ComParam)

[SO_15765_4=0
1SO_14230_4=0
1S0_9141_2=0
1SO_14230_3=0
1SO_15765_3=0
1SO_14229_3=0
SAE_]J1850_VPW=0
SAE_]J1850_PWM=0

SAE 12100=0.
Y

SAE_J1939_73=0

CP_§

'wCan_HighVoltage

Description: Indicates that the Single Wire CAN message
should be transmitted as a High-Voltage Message.
Simultaneously transmitting in high voltage and high
speed mode will result in undefined behaviour. This
ComParam is only applicable when the Bus Type selected
is SAE_J2411_SWCAN.

Type: PDU_PT_UNUM32
Value: [0; 1]
0 = Normal Message

1 = High-Voltage Message

ISO_1576523=0
1SO_14229_3=0
156:14230_3=0
1SO_11898_RAW=Z0

CP_T

esterPresentAddrMode

Description: Addressing Mode to be.used for periodic
Tester Present messages.

Uses the PhysReqxxx or FuncRégxxx ComParams.

NOTE9 Ifthe CLL is in the RDU_CLLST_COMM_STARTED
state and tester present handling is enabled (see
CP_TesterPresentHandling), any changes to one of the
tester present ComParams will cause the tester present
message to be sentimmediately, prior to the initial tester
present cyclie time.

NOTE 10~ Protocol handler always waits the proper
P3Mintime before allowing any transmit. See CP_P3Min,
CP_P3Func and CP_P3Phys.

Type: PDU_PT_UNUM32
Value: [0; 1]

0 = Use Physical Addressing for the Tester Present
message.

1 = Use Functional Addressing for the Tester Present
message.

[SO_15765_4=1
[S0_14230_4=1
1SO_9141_2=1
SAE_]J1850_VPW5
SAE_J1850_PWM
1SO_14230_3=0
[SO_15765_3=1
1SO_14229_3=1
1SO_14229 5=1

o

0
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Short name

Detailed description

Default (by protocol)

CP_TesterPresentExpPosResp

Description: Define the expected ECU positive response to
a Tester Present Message. This is only applicable if
CP_TesterPresentReqRsp is set to 1 (ECU responses are
expected on a Tester Present Message). No header bytes or
checksum bytes are included. Only the ParamActLen bytes
in the array will be compared with the received ECU data.

NOTE 11 Ifthe CLLis in the
PDU_CLLST_COMM_STARTED state and tester present
handling is enabled (see CP_TesterPresentHandling), any
changes to one of the tester present ComParams will cause

[SO_15765_4: ParamActLen
= 2, pDataArray = {0x41,
0x00}

1SO_14230_4: ParamActLen
=2, pDataArray = {0x41,
0x00}

[SO_9141_2: ParamActLen =
2, pDataArray = {0x41, 0x00}

SAE_J1850_VPW:
ParamActLen = 0

thatactar nracant maccagato ba cont oo diataly oaior to
tHe-teSter-presentessage-to-ne-Sefv e atateryproer—+

the initial tester present cyclic time.

NOTE 12 Protocol handler always waits the proper
P3Min time before allowing any transmit. See CP_P3Min,
CP_P3Func and CP_P3Phys.

Type: PDU_PT_BYTEFIELD

BYTEFIELD Format:

ParamMaxLen = 12

ParamActLen = 0 to 12
pDataArray=TesterPresentExpPosResp[12]
Range: Each byte = [0; OxFF]

(not enabled)

SAE_J1850_PWM:
ParamActLen = Q
(not enabled)

[SO_14230(3yParamActL¢n
=1, pDataArray = {0x7E}

ISOA5765_3: ParamActL¢n
=0 (nOt enabled)

ISO_14229_3: ParamActL¢n
=0 (not enabled)

1S0_13400_2:
ParamActLen=0
(not enabled)
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Short name

Detailed description

Default (by protocol)

CP_TesterPresentExpNegResp

Description: Define the expected ECU negative response to
a Tester Present Message. This is only applicable if
CP_TesterPresentReqRsp is set to 1 (ECU responses are
expected on a Tester Present Message). No header bytes or
checksum bytes are included.

When a negative response is received to a tester present
message, which cannot be handled by the MVCI Protocol
module (see RC 21, RC 23 and RC 78), the MVCI protocol
module should report a Tester Present Error, but continue
sending Tester Present Messages.

[SO_15765_4: ParamActLen
=1, pDataArray = {0x7F}

1SO_14230_4: ParamActLen
=1, pDataArray = {0x7F}

[SO_9141_2: ParamActLen =
1, pDataArray = {0x7F}

SAE_J1850_VPW:
ParamActLen =0
(not enabled)

(ee FDU_ERR_EVI_TESTER_FRESENT_ERRUK])

NOTE 13 Ifthe CLL is in the
PDU_CLLST_COMM_STARTED state and tester present
handling is enabled (see CP_TesterPresentHandling), any
changes to one of the tester present ComParams will cause
the tester present message to be sent immediately, prior to
the initial tester present cyclic time.

NOTE 14 Protocol handler always waits the proper
P3Min time before allowing any transmit. See CP_P3Min,
CP_P3Func and CP_P3Phys.

Type: PDU_PT_BYTEFIELD

BYTEFIELD Format:

ParamMaxLen = 12

ParamActLen =0to 12
pDataArray=TesterPresentExpNegResp[12]
Range: Each byte = [0; 0xFF]

SAE_]1850 PWM:

ParamActLen’s
(not enabled)

1S0_14230.3: ParamActLen
=2, pDataArray ¥ {0x7F,

0x3E}

ISO_15765_3: ParamActLen

=0 (not enabled

1S0_14229_3
ParamActLen =
(not enabled)

1SO_14229_ 5
ParamActLen=0

(not enabled)

CP_|

CesterPresentHandling

Description: Define Testér'Present message generation
settings. The ComLogicalink shall be in the state
PDU_CLLST_COMM_STARTED to enable tester present
message handling{(See PDU_COPT_STARTCOMM
ComPrimitiye:)

NOTE 15" f the CLL is in the
PDU_CLEST_COMM_STARTED state and tester present
handling is enabled, any changes to one of the tester
present ComParams will cause the tester present message
to be sent immediately, prior to the initial tester present
cyclic time.

NOTE 16 Protocol handler always waits the proper
P3Min time before allowing any transmit. See CP_P3Min,
CP_P3Func and CP_P3Phys.

Type: PDU_PT_UNUM32
Value: [0; 1]
0 = Do not generate Tester Present messages

1 = Generate Tester Present messages

[SO_15765_4=0
1S0_14230_4=1
[SO_9141_2=1
SAE_]J1850_VPW,|
SAE_]J1850_PWM
1S0_14230_3=1
[SO_15765_3=1
1S0_14229_3=1
[SO_14229 5=1
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Table B.19 — (continued)

Short name

Detailed description

Default (by protocol)

CP_TesterPresentMessage

Description: Define the Tester Present Message. This
message data does not include any header bytes or
checksum information.

NOTE 17 Ifthe CLL is in the
PDU_CLLST_COMM_STARTED state and tester present
handling is enabled (see CP_TesterPresentHandling), any
changes to one of the tester present ComParams will cause
the tester present message to be sent immediately, prior to
the initial tester present cyclic time.

NOTE 18 Protocol handler always waits the proper

ISO_15765_4: ParamActLen
= 2, pDataArray = {0x01,
0x00}

[SO_14230_4: ParamActLen
=2, pDataArray = {0x01,
0x00}

ISO_9141_2: ParamActLen =
2, pDataArray = {0x01, 0x00}

SAE_J1850_VPW:
ParamActLen =0

P3MIn tilme before allowing any transmit. see CP_P3Min,
CP_P3Func and CP_P3Phys.

Type: PDU_PT_BYTEFIELD

BYTEFIELD Format:

ParamMaxLen = 12

ParamActLen = 0 to 12
pDataArray=TesterPresentMessage[12]
Range: Each byte = [0; OxFF]

(not enabled)
SAE_]J1850_PWM:
ParamActLen = Q
(not enabled)
1SO_14230(3yParamActLg¢n
=1, pDataArray = {0x3E}
ISOA5765_3: ParamActL¢n
=2, pDataArray = {0x3E,
0x80}

1SO_14229_3: ParamActLg¢n
= 2, pDataArray = {0x3E,
0x80}

1SO_14229_5:

ParamActLen = 2,
pDataArray = {0x3E, 0x8(}

CP_TesterPrgsentReqRsp

Description: Define settings for handling Tester Present
ECU responses.

NOTE 19 Ifthe CLL is in the
PDU_CLLST_COMM_STARTED:state and tester present
handling is enabled (see\CP)TesterPresentHandling), any
changes to one of the téster present ComParams will cause
the tester present meéssage to be sent immediately, prior to
the initial tester present cyclic time.

NOTE 20 Protocol handler always waits the proper
P3Min timebefore allowing any transmit. See CP_P3Min,
CP_P3Func’and CP_P3Phys.

Typey PDU_PT_UNUM32
Value: [0; 1]

0=No response returned by an ECU on a Tester Present
message.

1=An ECU response is expected from a Tester Present
message. The response message will be discarded by the
MVCI protocol module. See ComParams
(CP_TesterPresentExpPosResp and
CP_TesterPresentExpNegResp) for proper response

[SO_15765_4=0
1SO_14230_4=1
1S0_9141_2=1
SAE_]J1850_VPW=0
SAE_]J1850_PWM=0
1SO_14230_3=1
[SO_15765_3=0
1SO_14229_3=0
1S0_14229.5=0

handlng.
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Short name

Detailed description

Default (by protocol)

CP_TesterPresentSendType

Description: Define settings for the type of tester present
transmits.

NOTE 21 Ifthe CLL is in the
PDU_CLLST_COMM_STARTED state and tester present
handling is enabled (see CP_TesterPresentHandling), any
changes to one of the tester present ComParams will cause
the tester present message to be sent immediately, prior to
the initial tester present cyclic time.

NOTE 22 Protocol handler always waits the proper
P3Min time before allowing any transmit. See CP_P3Min,

1SO_15765_4=0
1S0_14230_4=1
1S0_9141_2=1
SAE_J1850_VPW=0
SAE_J1850_PWM=0
1S0_14230_3=1
1S0_15765_3=0
1S0_14229_3=0

1SO01422Q. 5 — (O

CP_Fskuncand CF_FsFnys.

Type: PDU_PT_UNUM32

Value: [0; 1]

0 = Send on periodic interval defined by
CP_TesterPresentTime

1 = Send when bus has been idle for
CP_TesterPresentTime

CP_[lesterPresentTime

Description: Time between Tester Present messages‘or
Time bus shall be idle before transmitting a Tester Present
Message.

NOTE 23 Ifthe CLL is in the
PDU_CLLST_COMM_STARTED state and tester present
handling is enabled (see CP_TesterRresentHandling), any
changes to one of the tester present ComParams will cause
the tester present message to be sent immediately, prior to
the initial tester present cyelic time.

NOTE 24 Protocol handler always waits the proper
P3Min time before allowing any transmit. See CP_P3Min,
CP_P3Func and CP_P3Phys.

Type: PDU_PT_UNUM32
Range: [0;-30000000]

Resolution:'1 ps

1SO_15765_4=2(000000
1SO_14230_4=2000000

SAE_J1850_
VPW=2000000

SAE_J1850_
PWM=2000000

1SO_14230_3=2000000
1SO_15765_3=2(000000
1SO_15765_3=2(00000
1SO_14229_3=2000000
SAE_]J2190=2000000

1SO_14229_5 = 2000000

CP_[l'esterPresentTime_Ecu

Description: Time for the server to keep a diagnostic
Session (other than the default session) active while not
receiving any diagnostic request message.

Type: PDU_PT_UNUM32
Range: [0; 30000000]
Resolution: 1 ps

1SO_15765_4=5(000000
1S0_14230_4=5000000

SAE_J1850_
VPW=5000000

SAE_J1850_
PWM=5000000

1S0_14230_3=5000000
1SO_15765_3=5(000000
1S0_14229_3=5(000000
SAE_]J2190=5000000
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Table B.19 — (continued)

Short name

Detailed description

Default (by protocol)

CP_TransmitIndEnable

Description: Transmit Indication Enable. On completion of
a transmit message by the protocol, an indication will be
set in the RX_FLAG result item. No data bytes will
accompany the result item.

NOTE 25 For DolP, Transmit Indication is triggered by

DolP Acknawladaa
5

All Protocols =0

Type: PDU_PT_UNUM32

Value: [0; 1]

0 = Transmit Indication Disabled
1 = Transmit Indication Enabled

B.5.2 ComParam definitions for transport layer

Table B.20 — Transport layer detailed ComParam tablée

Short name

Detailed description

Default (by protocoll)

CP_5BaudAddressinverted

Description: Logically inverted value of 5 baud‘address
returned by the ECU during binitialization.

Type: PDU_PT_UNUM32
Value: [0; 0xFF]

1S0_9141_2 = 0xCC
1S0_14230_2 = 0xCC

CP_5BaudAddressFunc

Description: Value of 5 baud address in case of functional-
addressed communication.

The correct baud rate address type (functional/physical) is
selected during executién of a Start Communication
ComPrimitive based-on’ the setting of the
CP_RequestAddrMode ComParam.

Type: PDU_PT\UNUM32
Value: [0; 0XFF]

1SO0_9141_2=0x33
1SO_14230_2=0x33
1SO_14230_4=0x33

Ecu Variant Specific

CP_5BaudAddressPhys

Description: Value of 5 baud address in case of physical-
addressed communication.

The correct baud rate address type (functional/physical) is
selected during execution of a Start Communication
ComPrimitive based on the setting of the
CP_RequestAddrMode ComParam.

Type: PDU_PT_UNUM32
Value: [0; 0xFF]

1S0_9141_2=0x01
1SO_14230_2=0x01

Ecu Variant Specific

Value[0;3]:
0 = Init as defined in ISO 9141-2 and ISO 14230-4

1 =1S0 9141 init followed by interface sending inverted key
byte 2, no inverted address

2 =1S0 9141 init followed by ECU sending inverted address,
no inverted key byte 2

3 = Init as defined in ISO 9141, no inverted key byte 2 nor
inverted address
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Short name

Detailed description

Default (by protocol)

CP_5BaudMode

Description: Type of 5-baud initialization. This ComParam
allows either ISO 9141 initialization sequence,

IS0 9141-2/1SO 14230 initialization sequence or hybrid
versions, which include only one of the extra bytes defined for
[SO 9141-2 and ISO 14230.

(Initialization for ISO 9141-2 and ISO 14230 include the init
sequence as defined in ISO 9141 plus inverted key byte 2 sent
from the interface to the ECU and the inverted address sent
from the ECU to the interface.)

1S0_9141_2=0
1SO_14230_2=0

CP_5BaudCommBaudrateOverrid

Description: Used to specify if the baudrate calculated based

IS0 9141 2=0

e

on the 5 baud init sync pattern received from the ECU shall be
used (default) or the value given in the ComParam
CP_Baudrate.

The resulting baudrate applies for any communication that
takes place following the sync byte (either the detected one or
CP_Baudrate).

Type: PDU_PT_UNUM32
Value: [0; 1]

0 = Use baudrate calculated based on sync pattern received
from ECU

1 = Use baudrate of ComParam CP_Baudrate

1SO_1423072 0

CP_pBaudInitBaudrate

Description: Represents the desired bif tife (and therefore
resulting baudrate) be used for the transmission of the ECU
address during a 5-baud initialization sequence.

Type: PDU_PT_UNUM32
Range: [0x0; OxFFFFFFFE]
Resolution: 1 ps

1S0_9141_2 =p00000
1SO_14230_2 $ 200000

CP_AccessTiming_Ecu

Description: Timing parameters to be sent/used in response
to a Service Id 0x83 (Access Timing Service) with TPI 1, 2 or
3. For a TPI ¢f ;1 (set default values), the ECU will set the
timing parameters to the default values specified in

ISO 14230-2. For a TPI of 2 (read active values), the ECU will
return the active timing parameters in the response message.
For'a TPI of 3 (set parameters), the MVCI protocol module
will set the timing parameters to the values to be used by the
ECU. This ComParam allows the ECU to define sets of timing
parameters to be used for normal and extended timing, as
well as override timing values defined by a Tester.

Type: PDU_PT_STRUCTFIELD

STRUCTFIELD Format:

ComParamStructType= PDU_CPST_ACCESS_TIMING
ParamMaxEntries = 8

ParamActEntries =0to 8

1S014230_2:
ParamActEntifies = 0
(not enabled)
1SO_14230_4:
ParamActEntifies = 0
(not enabled)

PSTructArray=PDU_PARAM_STRUCT_ACCESS.
TIMING

© IS0 2017 - All rights reserved
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Table B.20 — (continued)

Short name Detailed description Default (by protocol)
CP_AccessTimingOverride Description: This ComParam along with CP_ModifyTiming 1SO_14230_2:
ComParam signals the D-PDU API to override the response ParamActEntries = 0
from any ECUs to an Access Timing request. The timing (not enabled)
parameters are to be used in response to a Service Id 0x83 1S014230 4-
(Access Timing Service) with TPI 1, 2 or 3. For a TPI of 1 (set | paramActEntries = 0
default values), the ECU will set the timing parameters to the (not enabled)

default values specified in ISO 14230-2. For a TPI of 2 (read
active values), the ECU will return the timing parameters in
the response message. For a TPI of 3 (set parameters), the

MVCI protocol module will set the timing parameters to the
values to be used by the ECU. If CP ModifyTiming is enabled

and CP_AccessTimingOverride is not empty (ParamActEntries
1= 0), then the MVCI protocol module will use data in this
ComParam instead of the data returned in a positive reponse
from the ECU for TPI of 2.

Type: PDU_PT_STRUCTFIELD
STRUCTFIELD Format:

ComParamStructType= PDU_CPST_ACCESS_
TIMING

ParamMaxEntries = 8
ParamActEntries =0 to 8

pStructArray=PDU_PARAM_STRUCT_ACCESS_
TIMING

CP_Ar

Description: Time for transmission of the CANframe (any
N_PDU) on the receiver side.

1SO0_15765_2=100000(
1SO_15765_4=25000

Type: PDU_PT_UNUM32
Range: [0; 20000000]

Resolution: 1 ps

CP_Ar_Ecu

Description: Time for transmission of the CAN frame (any
N_PDU) on the receiver/side.

1SO_15765_2=100000(
1SO_15765_4=25000

Type: PDU_PT_UNUM32
Range: [0; 20000000]

Resolution:1+us

CP_As

Description: Time for transmission of the CAN frame (any
N_PDU) on the sender side.

1SO_15765_2=100000(
1SO_15765_4=25000

Type: PDU_PT_UNUM32
Range: [0; 20000000]
Resolution: 1 us

CP_As_Ecu

Description: Time for transmission of the CAN frame (any
N_PDU) on the sender side.

1SO_15765_2=100000(
1SO_15765_4=25000

Type: PDU_PT_UNUM32

RdIlge. [U, ZUUUUUUU]

Resolution: 1 ps

CP_BlockSize

Description: This sets the block size that the interface should
report to the vehicle for receiving segmented transfers in a
Transmit Flow Control Message.

1SO_15765_2=0
[SO_15765_4=0
SAE_J1939_21=0xFF

Type: PDU_PT_UNUM32
Range: [0; 0xFF]
Resolution: 1 Block

SAE_]1708=0xFF
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Short name

Detailed description

Default (by protocol)

CP_BlockSize_Ecu

Description: This sets the block size that the ECU should
report to the tester for receiving segmented transfers in a
Transmit Flow Control Message.

Type: PDU_PT_UNUM32
Range: [0; OxFF]
Resolution: 1 Block

[SO_15765_2=0
[SO_15765_4=0
SAE_]J1939_21=0xFF
SAE_]J1708=0xFF

CP_

BlockSizeQverride

Description: This sets the block size that the interface should

ISO_15765_2=0xFFFF

use to send segmented messages to the vehicle. The flow
control value reported by the vehicle should be ignored.

Type: PDU_PT_UNUM32

Value: [0; 0XFFFF]

0 - OxFFFE = Block size

OXFFFF = Use the value reported by the vehicle
Resolution: 1 Block

NOTE 1 A mismatch between the block size repofted by the
vehicle and CP_BlockSizeOverride may result infunexpected
flow control frames or flow control timeouts (See CP_Bs)
where both cases lead to a connection abert

ISO_15765_440xFFFF
SAE_J1939 _21=0xFFFF
SAE, J1708=04FFFF

CP_

Br

Description: Time the tester shall wait'before transmitting the
next FlowControl. This is equivalentto Th/Thold in SAE J1939-
21.

For ISO 15765-2 and ISO 1576544, this value is an "Override"
ComParam allowing for adding a synthetic delay before
transmitting a flow contrel frame which would be transmitted
as fast as possible according to ISO 15765-2.

For SAE 1939-21:(Fpr destination-specific messages, the
receiving unit is résponsible for coordinating flow control
between the(nodes. If the receiving unit wants to stop the data
flow moimentarily while the connection is open, it shall use
the CTS message, setting the number of packets equal to zero.
Whenrthe receiving unit wants to stop the data flow for
several seconds, the receiving unit shall send the CTS message
once every CP_Br microseconds.

For SAE J1708: For destination-specific messages, the
receiving unit is responsible for coordinating flow control
between the nodes. If the receiving unit wants to stop the data
flow momentarily while the connection is open, it shall use
the CTS message, setting the number of packets equal to zero.
When the receiving unit wants to stop the data flow for
several seconds, the receiving unit shall send the CTS message
once every CP_Br microseconds.

Type: PDU_PT_UNUM32

1SO_15765_240
[SO_15765_440
SAE_J1939_21=500000
SAE_J1708=5(Q0000

Range: [0; 20000000]

Resolution: 1 ps

CP_Br_Ecu

Description: Time until transmission of the next FlowControl.
This is a performance requirement ComParam.

Type: PDU_PT_UNUM32
Range: [0; 20000000]

Resolution: 1 us

[SO_15765_2=10000
1SO_15765_4=10000
SAE_J1939_21=500000
SAE_]J1708=500000
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Table B.20 — (continued)

Short name Detailed description Default (by protocol)
CP_Bs Description: Timeout until reception of the next FlowControl. [ISO_15765_2=1000000
This is equivalent to T4 in J1939-21. ISO 15765 4=75000
Type: PDU_PT_UNUM32 SAE_J1939_21=1050000
Range: [0; 20000000] SAE_J1708=60000000
Resolution: 1 ps
CP_Bs_Ecu Description: Timeout until reception of the next FlowControl. [ISO_15765_2=1000000

AT a N N ke Bl i, B 4wl Vo Va

Type: PDU_PT_UNUM32
Range: [0; 20000000]

Resolution: 1 ps

TOU_ITJ70J3_1t—7JU0U

SAEJ1939_21=105000
SAE_]1708=60000000

CP_CanData§izeOffset

Description: Offset subtracted from the total number of

expected bytes received/transmitted in a first frame message.

Type: PDU_PT_UNUM32
Range: [0; 8]
Resolution: 1 Byte

[SO_15765.220
1SO_15765_4=0

CP_CanFillerByte

Description: Padding data byte to be used to pad all USDT
type transmits frames (SF, FC and last CF).

Type: PDU_PT_UNUM32
Range: [0; 0xFF]

NOTE 2 The padding data byte value is typically 0x00, 0x55
or OxAA.

1SO_15765_2=0x55
1SO_15765_4=0x00
1SO_J1939_21=0x00
1SO_11898_RAW=0x00

CP_CanFillerByteHandling

Description: Enable Padding, fot€ing the DLC of a CAN frame
to always be 8.

Type: PDU_PT_UNUM32
Value: [0; 1]

0 = Padding Disabled

1 = Padding Enabled

[SO_15765_2=1
[SO_15765_4=1
1SO_J1939_21=0
1SO_11898_RAW=0

CP_CanFirstConsecutiveFrameVa

lue

Description! First consecutive frame number to be
transmitted/received on a multi-segment transfer. Used to
oveérride the normal first consecutive frame value of 1.

Type: PDU_PT_UNUM32
Range: [0; 0x0F]

1SO_15765_2=1
[SO_15765_4=1

CP_CanFuncReqExtAddr

Description: Address extension for enhanced diagnostics. The
first byte of the requested CAN frame data contains the
N_AE/N_TA byte followed by the correct number of PCI bytes.
This ComParam is used for all transmitted CAN Frames that
have the “Can Address Extension” bit set in the CanldFormat.

[SO_15765_2=0
1SO_15765_4=0

Type: PDU_PT_UNUM32
Range: [0; OxFF]

CP_CanFuncReqFormat

Description: CAN Format used for a functional address
transmit.

Type: PDU_PT_UNUM32
Range: [0; 0x3F]
See Table B.15.

1SO_15765_2=0x05
[SO_15765_4=0x05
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Short name

Detailed description

Default (by protocol)

CP_CanFuncReqld

Description: CAN ID used for a functional address transmit.

Type: PDU_PT_UNUM32
Range: [0; 0x1FFFFFFF]

[SO_15765_2=0x7DF
[SO_15765_4=0x7DF

CP_CanMaxNumWaitFrames

Description: The maximum number of WAIT flow control
frames allowed during a multi-segment transfer. For

SAE ]J1939, this is the maximum number of allowed CTS
frames.

ISO_15765_2=255
[SO_15765_4=0
SAE_J1939_21=255

Type: PDU_PT_UNUM32
Range: [0; 1027]

Type: PDU_PT_UNUM32
Range: [0; 0x1FFFFFFF, 0xFFFFFFFF]

NAOTL 2 FATTA Bl Ml B B L B N R £ ral D H 4
—uXrrrrrrrr-hatreate stratrte-comraramis ot

CP_fanPhysReqExtAddr Description: Address extension for enhanced diagnostics. The [ISO115765_250x00
first byte of the requested CAN frame data contains the 1SO 15765 490x00
N_AE/N_TA byte followed by the correct number of PCI bytes, - -
This ComParam is used for all transmitted CAN Frames that
have the “Can Address Extension” bit set in the CanldFormat.
Type: PDU_PT_UNUM32
Range: [0; OxFF]

CP_fanPhysReqFormat Description: CAN Format used for a physicaladdress transmit. [ ISO_15765_250x05
Type: PDU_PT_UNUM32 150_15765_40x05
Range: [0; 0x3F]
See Table B.15.

CP_fanPhysReqld Description: CAN ID used for.a physical address transmit. ISO_15765_290x7E0
Range: [0; 0x1FFFFFFF]

CP_LanRespUSDTExtAddr Description: Exterided Address used for a USDT response 1S0_15765_240
from an ECUifithe CAN Format indicates address extension. 1SO 15765 4o
Type: PDUW/PT_UNUM32
Range: [0; 0XFF]

CP_fanRespUSDTFormat Description: CAN Format for the USDT CAN ID received from [ISO_15765_250x05
an ECU (Segment type Bit shall = 1). 1SO 15765 490x05
Type: PDU_PT_UNUM32
Range: [0; 0xF]
See Table B.16.

CP_fanRespUSDTId Description: Received USDT CAN ID from an ECU. [SO_15765_240x7E8

[SO_15765_450x7E8

used. This ComParam is used in the Unique Response
Identifier Table for CAN protocols.

CP_CanRespUUDTExtAddr

Description: Extended Address used for UUDT response if the
CAN Format indicates address extension.

Type: PDU_PT_UNUM32
Range: [0; OxFF]

[SO_15765_2=0
[SO_15765_4=0
[SO_11898_RAW=0x00
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Table B.20 — (continued)

Short name

Detailed description

Default (by protocol)

CP_CanRespUUDTFormat

Description: Received CAN Format for CAN ID without
segmentation (Segment Type Bit shall = 0).

Type: PDU_PT_UNUM32
Range: [0; 0xF]
See Table B.17.

1SO_15765_2=0x00
1SO_15765_4=0x00
[SO_11898_RAW=0x00

CP_CanRespUUDTId

Description: Received UUDT CAN ID from an ECU.

1SO_15765_2=0x

FFFFFFFF
Type: PDU_PT_UNUM32
1SO_15765_4=0x

NOTE 4 OxFFFFFFFF indicates that the ComParam is not
used. This ComParam is used in the Unique Response
Identifier Table for CAN protocols.

[SO_11898_RAW=0%
FFFFFFFF

CP_CANFDTxMaxDataLength

Description: Value of [SO15765-2 TX_DL parameter. Also used
to identify whether Classic CAN or CANFD to be used for the
transmission.

TX_DL = 8: Classic CAN mode or CANFD mode

TX_DL > 8 : CANFD mode

The value is stored in the D-PDU AP]I, but only used if a proper
value for the ComParam CP_CANFDBaudrate is set (caneccur
after setting CP_CANFDTxMaxDataLength). Otherwise, TX_DL
= 8 will be used.

NOTE 5 Iffiller bytes are needed in case of TXXDL > 8, the

value defined in CP_CanFillerByte shall be used, regardless of
the value in CP_CanFillerByteHandling.

Type: PDU_PT_UNUM32

Value [0;8;9;10;11;12;13;14;15]
0: TX_DL=8, Classic CAN

8: TX DL =8, CANFD

9: TX DL =12, CANFD

10: TX_DL = 16, CANFD

11: TX_DL =20, CANFD

12: TXPL= 24, CANFD
13:/TX_DL = 32, CANFD

14+TX DL = 48, CANFD

15: TX DL = 64, CANFD

1SO_15765_2~= 0
ISO_11898_RAW =0

CP_Cr Description: Timeout for reception of the next ISO_15765_2=100000(
ConsecutiveFrame. For SAE J1939-21, this is equivalent to T1. |50 15765 4=150000
Type: PDU_PT_UNUM32 SAE_]J1939_21=75000(
Range: [0; 20000000] SAE_]1708=1000000
Resolution: 1 s

CP_Cr_Ecu Description: Timeout for reception of the next ISO_15765_2=1000000
ConsecutiveFrame. ISO 15765 4=150000
Type: PDU_PT_UNUM32 SAE_]J1939_21=750000
Range: [0; 20000000] SAE_]J1708=1000000
Resolution: 1 ps
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Short name

Detailed description

Default (by protocol)

CP_Cs

Description: Time the tester shall wait before transmitting
the next Consecutive Frame.

For ISO 15765-2 and ISO 15764-4, this value is an "Override"
ComParam allowing for adding a synthetic delay before
transmitting a consecutive frame which would be
transmitted as fast as possible according to ISO 15765-2 in
the following cases:

— if FlowControl is NOT enabled:

— all consecutive frames,

[SO_15765_2=0
[SO_15765_4=0
SAE_J1939_21=50000
SAE_]J1708=1000000

— if FlowControl is enabled:

— each consecutive frame following a flow control
frame,

NOTE 6 In this case, STmin is not applicable,

— consecutive frames following the initial CE of a
block of CFs, if the STmin value in the FC=0 and
STminOverride=0xFFFFFFFF.

For SAE J1939, this is equivalent to the'miinimum time
between sending packets in a multi-packet broadcast and a
multi-packet destination-specific message. See SAE J1939-
21:2006, 5.12.3.

For SAE J1708, this is equivalent to the minimum time
between sending packetsiin a multi-packet broadcast and a
multi-packet destinationsspecific message.

Type: PDU_PT_UNUM32
Range: [0; 20000000]
Resolution:\I-is

CP_[Ls_Ecu

Description: Time until transmission of the next Consecutive
Frame. (This is used if FC is not enabled or if the STmin value
in the FC=0 and STminOverride=0xFFFFFFFF.) See

1SO 15765-2. This is a performance requirement ComParam.

Type: PDU_PT_UNUM32
Range: [0; 20000000]
Resolution: 1 ps

[SO_15765_2=p
[SO_15765_4=
SAE_]J1939_21{£200000
SAE_]J1708=1000000

CP_pisableTransportChecksumC

heck

Description: Disables the checksum verification when
receiving response messages for the protocols where an
explicit checksum is transmitted on the transport layer level.

Type: PDU_PT_UNUM32

1SO0_9141_2=0
1SO_14230_2=
1SO_14230_4=

| )

Vatuettrtt:
0 = checksum verification is turned ON
1 = checksum verification is turned OFF
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Short name Detailed description Default (by protocol)
CP_DolPLogicalGatewayAddress | Description: The logical address of the DolP gateway or the | 1SO_13400_2 = 0x0001
DolP node. For a DolIP gateway, this address has to be used
to reach the target addressed in CP_DoIPLogicalEcuAddress
or CP_DolPLogicalFunctionalAddress. For a DolP node, the
values for CP_DolPLogicalGatewayAddress and
CP_DolPLogicalEcuAddress are identical.
NOTE 7 For a DolP Node, CP_DolPLogicalGatewayAddress
and CP_DolPLogicalEcuAddress shall be identical.
Type: PDU_PT_UNUM32
Dangn- [n’-mav]
Class: COM
CP_DolPLogjicalTesterAddress Description: The logical source address of the Tester. [SO_13400_2 = Dx0E0(
Type: PDU_PT_UNUM32
Range: [0x0000;0xFFFF]
Class: COM
CP_DolPLogicalEcuAddress Description: The logical target address of the ECU to 1SO0_13400_2 = 0x0001
communicate with.
Type: PDU_PT_UNUM32
Range: [0x0000;0xFFFF]
Class: UNIQUE_ID
CP_DolP Description: Secondary logical ECU address delivered with | ISO_13400_2 = 0x00
SecondaryLpgicalECUResponse- | ECU responses corresponding to CAN UUDT addressed
Address responses. The special value of 0*isrused to indicate that
UUDT responses are not used.
Type: PDU_PT_UNUM32
Range: [0x0000;0xFFFF]
Class: UNIQUE_ID
CP_DolPLogicalFunctionalAddre | Description: The'logical functional target address to 1S0_13400_2= 0xE40(0
Ss address multiple ECUs behind a DolIP gateway.
NOTE 8( Functional addressing is only possible on a single
Logicalllink, which leads to the restriction that functional
addressing is not possible over multiple DolP gateways or
DolP nodes.
Type: PDU_PT_UNUM32
Range: [0xE400;0xEFFF] (as defined in ISO 13400-2)
Class: COM
CP_DolIPNuinberQfRetries Description: The number of retries to be performed whena | 1SO_13400_2 = 0x00
certain NACK condition is encountered (see Table K.9).
Type: PDU_PT_UNUM32
Range: [0; OXFFFFFFFF]
Class: COM
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Short name

Detailed description

Default (by protocol)

CP_

DolPDiagnosticAckTimeout

Description: This timeout specifies the maximum time that
the test equipment waits for a confirmation ACK or NACK
from the DolP entity after the last byte of a DoIP Diagnostic
request message has been sent.

After the timeout has elapsed, the request shall be
considered lost and the request may be repeated (see
CP_RepeatReqCountTrans). (Corresponds to
A_DolP_Diagnostic_Message.)

Type: PDU_PT_UNUM32

Range: [0 OxFEEEEEEE]
5o Lo7 1

[SO_13400_2 = 2000000

Resolution: 1 ps
Class: TIMING

ouf
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timeout value for a DoIP Routing Activation request.

NOTE 10 This timing parameter is based on the time it
takes for a DolP entity to perform an alive check on all its
open DolP sockets. It takes into account the Routing
Activation timing, but not the MVCI TCP/IP stack related
timings, which is heavily depent on the underlying
operating system and are out of control of the MVCI in
regard of their timing behaviour (such as the Windows
TCP/IP stack).

Type: PDU_PT_UNUM32
Range: [0; 125000000]
Resolution: 1 ps

CP|DolPRetryPeriod Description: The period between retries, performed whena | 1S0/13400_2 # 1000000
certain NACK condition is encountered (see Table K.9).
Type: PDU_PT_UNUM32
Range: [0; OXFFFFFFFF]
Resolution: 1 us
Class: TIMING
CP|DolPRoutingActivationType | Description: Specifies the Activation Type&ent in the DolP ISO_13400_2 ¢ 0
Routing Activation request.
NOTE 9 TCP connections shall be shared by multiple
ComlLogicalLinks that share the same'value of
CP_DolIPRoutingActivationType. For all ComLogicalLinks
with differing values of CP_DoIPRoutingActivationType,
separate TCP connections (including separate Routing
Activations) shall be used.
Type: PDU_PT_UNUM32
Range: [0; OxFF]
Class: COM
CP|DolPRoutingActivationTime | Descriptien: This ComParam is used to configure the [SO_13400_2 £ 1000000

—_———————— P ———
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Table B.20 — (continued)

Short name

Detailed description

Default (by protocol)

CP_EcuRespSourceAddress

Description: ECU Source Address response of a non-CAN
message. This ComParam is used for response handling only.
It is a URID ComParam and is used whether addressing is
functional or physical. The protocol handler extracts the ECU
address from the response message and uses this
information along with other URID ComParams to find a
match in the URID table to retrieve the Unique Response Id
for the ECU. For physical addressing, it is possible that
CP_EcuRespSourceAddress equals CP_PhysReqTargetAddr.

[SO_9141_2 = 0x10
1SO_14230_2=0x10
1SO_14230_4 = 0x10
SAE_J1850_VPW = 0x10
SAE_J1850_PWM = 0x10

Type: PDU_PT_UNUM32

Range: [0; 0xFF]

CP_EnableC

ncatenation

Description: This ComParam instructs the application layer
to automatically detect multiple responses from a single ECU
and construct a single ECU response to the client application.
Only the SID (first byte of the message data) is used to
indicate a segmented response to a service request is being
sent by the ECU. The application layer will wait for a receive
timeout before determining that all responses have been
received.

e.g. ECU response 1: SID 0x11 0x22
ECU response 2: SID 0x33 0x44
Response to Client application: SID 0x11 0x22 0x33,0x44

1SO_14230_2=0
1SO_14230_4=0
[S0_9141-2~=0
SAE_J1850_VPW =0
SAE_J1850_PWM =0

Type: PDU_PT_UNUM32
Value: [0;1]
0 = Disabled
1 = Enabled

CP_Extende

Timing

Description: This ComParam is UiSed to define extended
timing values for K-Line protocols. The values are used after
the key bytes are received from the ECU during the
initialization sequence. If CP_ExtendedTiming is not empty
(ParamActEntries !=.0), then the MVCI protocol module will
use data in this ComParam otherwise the MVCI protocol
module will usé the default extended values defined in

ISO 1423042 For normal timing, the MVCI protocol module
uses timing/defined in the ComParams: CP_P2Max, CP_P3Min,
etc.

[1SO_14230_2: ParamAcfLen

=0 (not enabled)

1SO_14230_4: ParamAdtLen

=0 (not enabled)

Type? PDU_PT_STRUCTFIELD

STRUCTFIELD Format:

ComParamStructType= PDU_CPST_ACCESS_TIMING
ParamMaxEntries = 1

ParamActEntries =0 to 1
pStructArray=PDU_PARAM_STRUCT_ACCESS_TIMING

CP_EscapeSs

quénceHandling

Description: This ComParam is used to enable/disable the

ISO_15765_2=0

[SUT5765-Z multl-Irame escape sequence on classical CAN or
CAN FD.

Type: PDU_PT_UNUM32

Range [0;0xFFFFFFFF]

0: don't use escape sequence

1: use escape sequence according to ISO15765-2
2 - OXFFFFFFFF: 1SO reserved
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SAE J1850, ISO 9141-2 and ISO 14230-4 messages to the full
length.

Type: PDU_PT_UNUM32
Range: [0; OxFF]
NOTE 11 The padding data byte value is typically 0x00,

1SO 22900-2:2017(E)
Table B.20 — (continued)
Short name Detailed description Default (by protocol)
CP_FillerByte Description: Padding data byte to be used to pad all 1SO0_9141.2=0

1SO_14230_4=0
1S0_14230_2=0

SAE_]J1850_VP

W=0

SAE_J1850_PWM =0

UX595 OI' UXAA.

where n <64
by the proto

CP JFillerByteHandling Description: Enable Padding for SAE J1850,1SO 9141-2 and [ISO_9141'2.=
ISO 14230-4 messages (see CP_FillerByte). 1SO 14230 440
Type: PDU_PT_UNUM32 1SO_14230_250
Value: [0; 1] SAE_]J1850_VPW=0
0 = Padding Disabled SAE_]J1850_PWM=0
1 = Padding Enabled

CP FillerByteLength Description: Length to pad the data portion of the niessage IS0 9141 2 =
for SAE ]J1850, ISO 9141-2 and ISO 14230-4 (se& ISO 14230 440

P_FillerByteHandli P_FillerByte). - h

CP_FillerByteHandling and CP_FillerByte) 15014230240
Type: PDU_PT_UNUM32 SAE_]J1850_VPW =0
Range: [0; OxFF] SAE_J1850_PWM = 0
EXAMPLE If the data payload fér'the ComPrimitive is 0x21,
0x01 and CP_FillerLength is setto five and CP_FillerByte is
set to OxFF, the data portion ef'the message would be:
0x21 0x01 OxFF OxFF.0XFF

CP_FuncReqFormatPriorityType |Description: FirsttHeader Byte of a non-CAN message for a [SO0_9141_2 = px68
functional address transmit. This ComParam is used for 1SO_14230_2=PxC0+n,
proper requést message header construction in non-Raw where n < 64 i generated
mode. by the protocdl based on
Type: PDU_PT_UNUM32 the addressing scheme.
Range: [0; 0xFF] SAE_]J1850_VPW = 0x68

SAE_J1850_PWM = 0x61
1SO_14230_4=pxC0+n,

is generated
ol based on

the addressing scheme.
CP_FuncReqTargetAddr Description: Second Header Byte of a non-CAN message fora [ISO_9141_2 = px6A
functional address transmit. This ComParam is used for 1SO 14230 2 4 0x33
t head truction i -R : -

fnrgg:r request message header construction in non-Raw 1S0.14230_4 4 0x33
SAE_J1850_VPW = 0x6A

Type: PDIL PT TINIIM32

N -7 SAE_JT850_PWM= 0x6A
Range: [0; 0xFF]
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Table B.20 — (continued)

Short name

Detailed description

Default (by protocol)

CP_FuncRespFormatPriorityType

Description: First Header Byte of a non-CAN message received
from the ECU for functional addressing. This ComParam is
used for response handling only. It is a URID ComParam and
is used for functional addressing only. The protocol handler
extracts the format/priority byte from the response message
and uses this information along with other URID ComParams
to find a match in the URID table to retrieve the Unique
Response Id for the ECU.

[SO_9141_2 = 0x48

[S0_14230_2 = 0xCO+n,
where n < 64 is generated
by the protocol based on
the addressing scheme.
SAE_]J1850_VPW = 0x48

SAE_]J1850_PWM = 0x41

Type: PDU_PT_UNUM32
Range: [0; OxFF]

1SO_14230_4=0xCO+n,

where n < 64 is generated
by the protecel-based-qn
J r

the addressing scheme

CP_FuncRespTargetAddr

Description: Second Header Byte of a non-CAN message
received from the ECU for functional addressing. This
ComParam is used for response handling only. It is a URID
ComParam and is used for functional addressing only. The
protocol handler extracts the Target address from the
response message and uses this information along with other
URID ComParams to find a match in the URID table to retrieve
the Unique Response Id for the ECU.

This information is also used to fill out the functional lookup
table for SAE J1850_PWM.

[SO_9141_2 = px6B
1SO_1423042)=.0xF1
1SO_14280,4=0xF1
SAE_(1850_VPW = 0x6
SAE Y1850_PWM = 0x6B

W

Type: PDU_PT_UNUM32
Range: [0; 0xFF]

CP_HeaderF¢rmat]1850

Description: Header Byte configuration to’be’used for
SAE J1850 communication.

This setting is used to properly construct the message header
bytes to complete the PDU.

This ComParam is not used if.the ComLogicalLink is in
RawMode.

Header bytes are constitucted following the rules of the
protocol specification:

SAE_]1850_VPW=3-byfe-
Header
SAE_]J1850_PWM=2-byte-
Header

Type: PDU_PT_UNUM32
Value: [0; 3]

0 = NoHeader Bytes

1 =/-Byte Header

2.=2 byte Header

3= 3 byte Header

CP_HeaderF¢rmatKwW

Description: Header Byte configuration for K-Line protocols
(Keyword).

This setting is used to properly construct the message header
bytes to complete the PDU.

This ComParam is not used if the ComLogicalLink is in
RawMaode.

IS0 9141 2=0
1SO_14230_2=0
1SO_14230_4=0

Header bytes are constructed following the rules of the
protocol specification. This ComParam can be used to
override any keybyte values received from the ECU during
initialization.

If the protocol cannot handle the length of a ComPrimitive
based on the settings of this ComParam, then an error event,
PDU_ERR_EVT_PROT_ERR, is generated and the ComPrimitive
is FINISHED.
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Table B.20 — (continued)

ISO 22900-2:2017(E)

Short name Detailed description Default (by protocol)
Type: PDU_PT_UNUM32
Value: [0; 8]
0 = Use the header byte format specified by the ECU key bytes
(see NOTE 11)
1 =1 Byte Only (max size = 0x3F)
2 = 2 Bytes (dependent on length)
if 1st byte <= 0x3F
1st byte = size
2nd byte = not used
else (1st byte > 0x3F)
1st byte does not contain size
2nd byte = size up to OxFF
End if
3 = 2 Bytes always
1st byte never contains size information
2nd byte = size up to OxFF
4 =3 Bytes Only
1st byte = format with size up to 0x3F
2nd byte = target address
3rd byte = source address
5 = 4 Bytes (dependent on length)
if 1st byte <= 0x3F
1st byte = size
2nd byte = target address
3rd byte = source'address
4th byte not used.
else (1st bytex 0x3F)
1st byte-does not contain size
2nd-byte = target address
3rd byte = source address
4th byte = size up to OxFF
endif
6 = 4 Bytes always
1st byte never contains size
2nd byte = target address
3rd byte = source address
4th byte = size up to OxFF
7 = OEM-9141 Header Format (ms nibble of first byte = byte
count)
8 = No header bytes
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Table B.20 — (continued)

Short name

Detailed description

Default (by protocol)

CP_InitializationSettings

Description: Set Initialization method.

IS0 9141.2=1

Type: PDU_PT_UNUM32
Value: [1; 3]

1 = 5 Baud Init sequence
2 = Fast Init sequence

3 = No Init sequence

1S0_14230_2=2
1SO_14230_4 =2

CP_ISOKeyByteCount

Description: Used to specify the total number of bytes
expected from the ECU in a 5-baud init sequence, following

[SO0_ 9141 2=2
1SO_14230_2 =2

1 1 yal 1o 1. 1 1 A oo o il
UIT S YyIILU Uy LT (HICIUUIITES WU RTY DUYyLCS J, AITCTH WIHILUIT UIT LTS LTT

may return the inverted key byte 2.

Type: PDU_PT_UNUM32
Range: [2; 255]
Resolution: 1 byte

NOTE 12 If e.g. CP_ISOKeyByteCount = 2, the interface
accepts 2 key bytes after the sync byte.

CP_J1939Ad¢rClaimTimeout Description: Time after sending a Request for Address SAE_]J1939_21 = 1250000
Claimed before the Tester should send its own Address
Claimed message. While waiting for this timeout (and at-all
times), the tester should be handling Address Claimed
messages from all ECUs on the bus.
Type: PDU_PT_UNUM32
Range: [0; 20000000]
Resolution: 1 ps

CP_J1939Ad(¢lressNegotiation- Description: This ComParam wilbspecify whether the SAE_J1939=0

Rule interface should issue a Requeést for Address Claim upon
receiving a STARTCOMM GomPrimitive and under what
conditions the interface should send out its own Address
Claim.
Type: PDU_PT_UNUM32
Value: [0; 7]
Bit Encoded:
Bit 0:
0~ =-Issue Request for Address Claim upon receiving a
STARTCOMM ComPrimitive from client app;
1 = Do not issue Request for Address Claim upon receiving a
STARTCOMM ComPrimitive from client app;
Bit 1:
0 = Make own Address Claim upon receiving a STARTCOMM
ComPrimitive from client app.
1= Do not make own Address Claim upon receiving a
O TARTUUNMM COINFTMIUVE ITOIT CIICIIt aPP.
Bit 2:
0= Respond to a Request for Address Claim message or a
challenging Address Claim message from the vehicle bus with
own Address Claim.
1 = Do not respond to a Request for Address Claim message or
a challenging Address Claim message from the vehicle bus
with own Address Claim.
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Table B.20 — (continued)

ISO 22900-2:2017(E)

(bits 16 to 23) of the SAE J1939 CAN ID for request messages

Short name Detailed description Default (by protocol)

CP_J1939DataPage Description: The data page used to form the data page of a SAE_J1939 21=0
SAE J1939 CAN ID for request messages from the tester to the
ECU. This ComParam is used to set bits 24 and 25 of the
SAE ]J1939 CAN ID.

Type: PDU_PT_UNUM32

Value: [1; 3]

0 =SAE J1939 Page 0 PGNs

1=SAE]J1939 Page 1 PGNs

2=reserved

3=1S0 15765-3/1S0 14229-3 Addressing Format
See Table B.18.

CP_|1939MaxPacketTx Description: Number of frames the tester should request to SAE,J1939_21| = OxFF
send at once when sending a RTS. Tester shall be capable of
re-sending any block re-requested by the ECU.

Type: PDU_PT_UNUM32
Range: [0; 255]

CP_|1939Name Description: Name field from SAE J1939 document. This SAE_]J1939_21=
ComParam will contain the NAME of the Tester..The tester ParamActLen 0
will require this to make an address claim ($ee 'SAE J1939- (not enabled)
81:2003, 4.1.1 for further details).

NOTE 13 If CP_J1939AddressNegotiationRule has Bit 1
and/or Bit 2 set to 0 (protecting an-address), a change to this
parameter will not take effect until'a StartComm CoP is
received.

Type: PDU_PT_BYTEFIELD

BYTEFIELD Format:

ParamMaxLen = 8

ParamActLen s 0'to 8

pDataArray=-nhame|[8]

Range: Each byte = 0x00-0xFF

CP_]1939Name_Ecu Description: Name field from SAE J1939 document. This SAE_J1939_21 =

ComParam will contain an ECU NAME. ParamActLen 0
(not enabled)
Type: PDU_PT_BYTEFIELD
BYTEFIELD Format:
ParamMaxLen = 8
ParamActLen=0to 8
pDataArray = name|[8]
Range: Each byte = 0x00-0xFF
CP_|1939PDUFormat Description: This ComParam is used to set the PF field SAE_J1939_21=0

sent rrom the tester to the ELU.

Type: PDU_PT_UNUM32
Range: [0; 0xFF]

© IS0 2017 - All rights reserved

191


https://standardsiso.com/api/?name=725e0865c6d0c961e734ed9b4914c608

ISO 22900-2:2017(E)

Table B.20 — (continued)

Short name

Detailed description

Default (by protocol)

CP_J1939PDUSpecific

Description: This ComParam is used to set the PS field (bits 8
to 15) of the SAE J1939 CAN ID. This field is only used if
CP_J1939PDUFormat is greater than or equal to 240 (PDU2
format messages). If CP_J1939PDUFormat is less than 240,
then the PS field shall be filled with the source address of the
ECU that the tester is sending the request to. (Use the source
ECU address associated with CP_J1939TargetName.)

SAE_J1939.21=0

Type: PDU_PT_UNUM32
Range: [0; OxFF]

CP_]1939PrdferredAddress

Description: LISt of preferred addresses for the Tester. 11is
ComParam is a list of source addresses for the MVCI protocol
module. The first source address claimed by the MVCI
Protocol Module remains claimed unless a higher-priority
node on the bus requests the same address, at which time the
tester will have to try to claim the next address in the list. An
address remains claimed until the end of the ComLogicalLink
communication. A PDU_COPT_STARTCOMM ComPrimitive
will try to claim one of the source addresses in this byte field.
Since the MVCI Protocol module might not be able to claim
the first address requested, a list of tester addresses are
supplied (see SAE ]J1939-81:2003, 4.1.1 for further details).

NOTE 14 If CP_J1939AddressNegotiationRule has Bit 1
and/or Bit 2 set to 0 (protecting an address), a ciiange to this
parameter will not take effect until a StartComm{CoP is
received.

SAE_JT939_21=
ParamActLen =0
(not enabled)

Type: PDU_PT_BYTEFIELD
BYTEFIELD Format:
ParamMaxLen = 8
ParamActLen=0to 8
pDataArray = address|[8]
Range: Each byte = 0x00=0xFF

CP_J1939PrdferredAddress_
Ecu

Description: List of preferred addresses for the ECU. This
ComParam is a list of source addresses that the ECU would
like to acquire on the SAE J1939 bus (see SAE J1939-81:2003,
4.1.1 for further details).

SAE_J1939_21
ParamActLen = 0
(not enabled)

Type:PDU_PT_BYTEFIELD
BYTEFIELD Format:
ParamMaxLen = 2

ParamActLen = 0 to 2
pDataArray=preferredAddrList[2]
Range: Each byte = [0; 0xFF]

CP_]J1939SoyrceAddress

Description: ECU Source Address from a SAE J1939 response
message. This ComParam is used for response handling only.

SAE_J1939 = 0x00

Tt1s a URID ComParam. The protocol handler extracts the ECU
source address from the response message and uses this
information to find a match in the URID table to retrieve the
Unique Response Id for the ECU.

NOTE 15 This UNIQUE_ID ComParam can also be used to
assign a Unique Response Id for a standard, 11-bit Can Id
appearing on the vehicle bus.

Type: PDU_PT_UNUM32
Range: [0; OXFFFF]
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Table B.20 — (continued)
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Short name

Detailed description

Default (by protocol)

CP_]J1939SourceName

Description: Name field as described in the SAE J1939
document. This ComParam is used for response handling only.
It is the Name of an ECU. The protocol handler will extract the
source address from a SAE J1939 response message. By
keeping a list of Names and Addresses of all ECUs on the bus
(Network Management), the tester will find the Name of the
ECU corresponding to the source address extracted from the
message and use the Name to find a match in the URID table
to retrieve the Unique Response Id for the ECU.

Type: PDU_PT_BYTEFIELD

SAE_J1939_21 =
ParamActLen = 0
(not enabled)

BYTEFIELD Format:
ParamMaxLen = 8
ParamActLen =0 to 8
pDataArray = name|[8]

Range: Each byte = 0x00-0xFE

CP_|1939TargetAddress Description: This ComParam is used insteady Lof|SAE_J1939_21=0xFFFF
CP_J1939TargetName in the following three cases:
a) the ParmActLen for CP_]J1939TargetName = Q,(or;
b) the NAME in CP_J1939TargetName is not found in the list
of Names and Addresses of the ECUs that have sent out an
Address Claim, or
c) the Address listed for the NAME is\invalid (OxFE).
Type: PDU_PT_UNUM32
Range: [0; OxFFFF]
NOTE 16 If this Parameter='0xFFFF, the interface will return
a failure on the StartComiPrimitive. This will serve to inform
the client application in case the ECU named in
CP_]J1939TargetName' has not claimed an address or has lost
its address to anather claimant on the vehicle bus.
NOTE 17~ If this Parameter = 0xFF and message length > 8,
use BAM;-else use RTS/CTS.
CP_|1939TargetName Description: Name field from SAE J1939 document. This is the | SAE_]J1939_21 =

name of the target ECU for a destination-specific outgoing
message. Used when CP_]J1939PDUFormat < 240; also used in
transport protocol when CP_J1939PDUFormat = 240 and
message length > 8. By keeping a list of Names and Addresses
of all ECUs on the bus (Network Management), the tester will
find the ECU Address of the ECU with this name and use it to
form the CAN ID. If this ECU has not made an Address Claim
on the bus or if the ParamActLen for this ComParam = 0, the
tester will use CP_J1939TargetAddress as the destination
address (see SAE J1939-81:2003, 4.1.1 for further details).

ParamActLen = 0
(not enabled)

Type: PDU_PT_BYTEFIELD
BYTEFIELD Format:
ParamMaxLen = 8
ParamActLen=0to 8
pDataArray = name|[8]

Range: Each byte = 0x00-0xFF

CP_MaxDataLength_Ecu

Description: This ComParam defines the maximum byte
length of a segmented USDT message, reported as data length
within the first frame (FF_DL).

Type: PDU_PT_UNUM32
Range [0; OXFFFFFFFF]

[SO_15765_2 = 4095
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Table B.20 — (continued)

Short name

Detailed description

Default (by protocol)

CP_MessagePriority

Description: Message Priority

SAE_J1939_21=6

SAE J1939 protocol uses the three least significant bits that SAE_J1708 =8
become part of the CAN ID. This is used only for request
messages sent by the tester to the ECU. This parameter is
used in bits 26 to 28 of the CAN ID for the SAE J1939 message.
SAE J1708: The message priority goes into calculating the
required idle bus time before transmitting the message.
Type: PDU_PT_UNUM32
Range: [0; OxFF]

CP_MidReql Description: Request Message Identifier used in building a SAE_J1708=0
transmit message to an ECU for a SAE ]J1708 protocol only.
Type: PDU_PT_UNUM32
Range: [0; OxFF]

CP_MidRespld Description: Response Message Identifier received from an SAE §1708=0
ECU for a SAE J1708 protocol only.
Type: PDU_PT_UNUM32
Range: [0; 0xFF]

CP_P1Max Description: Maximum inter-byte time for ECU Respenses. [SO0_9141_2 =20000
Interface shall be capable of handling a P1_MIN time‘of 0 ms. |10 142302 = 20000
After the request, the interface shall be capabléeiof Handling an 1SO_14230_4 = 20000
immediate response (P2_MIN=0). For subsequent responses,
a byte received after P1_MAX shall be considered as the start
of the subsequent response.
Type: PDU_PT_UNUM32
Range: [0; 250000]
Resolution: 1 ps

CP_P1Min Description: This sets the minimum inter-byte time for the IS0 9141 2=0
}ECU rfespoESTISBApplicz;ionfs}:lalldrll.ot g:; ol\l;llsl\?t '(c)hi;}:/.allue. 1SO_ 14230 2=0
nterface shall be{capable of handling P1_MIN=0. This is a _
performance, requirement ComParam. 150_14230.4=0
Type: PDUPT_UNUM32
Rangei[0; 250000]
Resolution: 1 ps

CP_P4Max Description: Maximum inter-byte time for a tester request. [SO0_9141_2 = 20000
Type: PDU_PT_UNUM32 150_14230_2 = 20000
Range: [0; 250000] 1S0_14230_4=20000
Resolution: 1 ps

CP_P4Min Description: Minimum inter-byte time for tester transmits. [SO0_9141_2 =5000
Type: PDI_PT [INIIM32 1S0_14230_2 = 5000
Resolution: 1 ps
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Short name

Detailed description

Default (by protocol)

CP_PhysReqFormatPriorityType

Description: First Header Byte of a non-CAN message for
physical address transmit. This ComParam is used for proper
request message header construction in non-Raw mode.

Type: PDU_PT_UNUM32
Range: [0; OxFF]

[SO_9141_2 = 0x6C

1S0_14230_2=0x80+n,
where n < 64 is generated
by the protocol based on
the addressing scheme.
1SO_14230_4=0x80+n,
where n < 64 is generated
by the protocol based on
the addressing scheme.

SAE _]1850 VPW = 0x6C

SAE_J18507PWM = 0xC4

CP_PhysReqTargetAddr Description: Physical Target Addressing Information used for [ISO_9441)2=0x10
correct Message Header Construction. This ComParam is used | ;sen14230 240x10
for proper request message header construction in non-Raw Y’ o
mode. It is possible that CP_PhysReqTargetAddr matches 14230 _4=0x10
CP_EcuRespSourceAddress in one of the URID table entries,(0y[SAE_J1850_VHW=0x10
Type: PDU_PT_UNUM32 SAE_]185.0_PV/M=.0.X10
Range: [0; OxFF] (ECU Variant $pecific)
CP_PhysRespFormatPriorityType | Description: First Header Byte of a non-CAN meSsage received | [SO_9141_2=0x6C

from the ECU for physical addressing. This €omParam is used
for response handling only. It is a URID GomParam and is
used for physical addressing only. The{protocol handler
extracts the format/priority byte from the response message
and uses this information along with other URID ComParams
to find a match in the URID table,to retrieve the Unique
Response Id for the ECU.

Type: PDU_PT_UNUM32
Range: [0; 0XFF]

1SO_14230_250x80+n,
where n < 64 [is generated
by the protodol based on
the addressing scheme.
1SO_14230_440x80+n,
where n < 64 [is generated
by the protoqol based on
the addressing scheme.
SAE_J1850_VHW=0x2C

SAE_]J1850_PWM=0xC4

CP

RepeatReqCountTrans

Description:(This ComParam contains a counter to enable a
re-transmission of the last request when either a transmit, a
receive error or transport layer timeout is detected. This
applies to the transport layer only.

NOTE 18 For ISO_13400_2 this ComParam is used in case of
ACK timeout (see CP_DolPDiagnosticAckTimeout) and
communication errors signalled by IP-Stack / operating
system

Type: PDU_PT_UNUM32
Range: [0; 255]
Resolution: 1 count

All protocols 3 0

CP_

RequestAddrMode

Description: Addressing Mode to be used for the Com
Primitive.

[SO_ 91412 =P
[SO_15765_2 %1

1O 14220 9

Value: [1; 2]
1 = Use Physical Addressing for the request
2 = Use Functional Addressing for the request

156+42302=1
SAE_J1850_VPW=2
SAE_]J1850_PWM=2
[SO_15765_4 = 2
[SO_14230_4=2
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Table B.20 — (continued)

Short name Detailed description Default (by protocol)

CP_SCITransmitMode Description: SCI transmit mode. SAE J2610_SCI=0

Type: PDU_PT_UNUM32

Value: [0; 1]

0 = Transmit using SCI Full duplex mode
1 = Transmit using SCI Half duplex mode

CP_SendRemoteFrame Description: This ComParam is used for CAN remote frame ISO_15765_2=0
handling. (No data bytes are transmitted. Just the CAN ID. The IS0 15765 4 =0

first byte of the PDU Data shall contain the Data Length Code.) SAE_]1939 21 = 0

Type: PDU_PT_UNUM32 1SO_11898 =0
Value: [0; 1]
0 = No Remote Frame Transmit

1 = Transmit a Remote Frame using the DLC in the PDU Data

CP_StMin Description: This sets the separation time the interface should | ISO_15765_2=0
report to the vehicle for receiving segmented transfers in a ISO 15765 4=0
Transmit Flow Control Message. / -

Type: PDU_PT_UNUM32
Rangel: [0x0; 0x7F]
Resolutionl: 1 ms
Range2: [0xF1; 0xF9]
Resolution2: 100 ps

CP_StMin_Ecu Description: The minimum time the sendet shall wait 1SO_15765_2=0
between the transmissions of two ConsécutiveFrame N_PDUs. | [sg 15765 4=0

Type: PDU_PT_UNUM32
Rangel: [0x0; 0x7F]
Resolutionl: 1 ms
Range2: [0xF1; 0xF9]
Resolution2: 100 ps

CP_StMinOv¢rride Description: This $éts the separation time the interface should | [SO_15765_2=
use to transmit segmented messages to the vehicle. The flow | OxFFFFFFFF
control value reported by the vehicle should be ignored. ISO 15765 4=
Type:; PPU_PT_UNUM32 OxFFFFFFFF

Valire: [0;0xFFFFFFFF]
Resolution: 1 ps
OxFFFFFFFF: Use the value reported by the vehicle

NOTE 19 This ComParam does only apply if the
corresponding CP_CanxxxIdFormat is set to a format value
"with FC". For CP_CanxxxIdFormat values "w/o FC", the
ComParam CP_Cs applies.

CP_T1Max Description: This sets the maximum inter-frame response SAE_2610_SCI=20000
delay.

Type: PDU_PT_UNUM32
Range: [0; 250000]

Resolution: 1 us

CP_T2Max Description: This sets the maximum inter-frame request SAE_2610_SCI=100000
delay.

Type: PDU_PT_UNUM32
Range: [0; 250000]
Resolution: 1 ps
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Short name

Detailed description

Default (by

protocol)

CP_T3Max

Description: This sets the maximum response delay from the
ECU after processing a valid request message from the
interface. For SAE J1939-21, this is equivalent to Tr.

Type: PDU_PT_UNUM32
Range: [0; 2500000]

Resolution: 1 ps

SAE_J2610_SC
SAE_J1939_21

[=50000
=200000

CP_T4Max

Description: This sets the maximum inter-message response

SAE_J2610_SC

=20000

delay.

For SAE J1939, this is equivalent to T3, the maximum time
allowed for the Originator to receive a CTS or an ACK after
sending a packet.

Type: PDU_PT_UNUM32
Range: [0; 2500000]
Resolution: 1 ps

SAE_]J193921

=1250000

CP_[F5Max

Description: This sets the maximum inter-messagérequest
delay.

For SAE J1939, this is equivalent to T2, thenaximum time
allowed for the Originator to send a packetafter receiving a
CTS from the Responder.

Type: PDU_PT_UNUM32
Range: [0; 2500000]

Resolution: 1 pus

SAE_]J2610_S(
SAE_]J1939_21

[=100000
=1250000

CP_[FesterSourceAddress

Description: Source address of transmitted message for non-
CAN messages. This<ComParam is used for proper request
message header,construction in non-Raw mode.

This ComParam-will also contain the claimed Tester Address
for SAE ]1939/(see ComParam CP_]1939PreferredAddress),
which can be read by the client application after a successful
address-claim determined during a PDU_COPT_STARTCOMM
ComPrimitive.

Type: PDU_PT_UNUM32
Range: [0; 0XFF]

[S0_9141 2 =
1SO_14230_2
1SO_14230_4
SAE_J1850_VH
SAE_J1850_PV

DxF1

E OxF1

E OxF1

W = 0xF1
VM = 0xF1

CP_[ridle

Description: Minimum bus idle time before tester starts the
address byte sequence or the fast init sequence.

(TIdle replaces W0 and W5.)

Type: PDU_PT_UNUM32
Range: [0; 10000000]
Resolution: 1 ps

[S0_9141 2 =
1S0_14230_2 ;
1SO_14230_4 {

300000
= 300000
= 300000

CP_TInil

Description: Sets the duration for the low pulse in a fast
initialization sequence.

Type: PDU_PT_UNUM32
Range: [0; 250000]
Resolution: 1 ps

ISO_ 91412 =

1S0_14230_2 = 25000
1SO_14230_4 = 25000

25000
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Table B.20 — (continued)

Short name

Detailed description

Default (by protocol)

CP_TPConnectionManagement

Description: When transmitting a message longer than 21
bytes, this tells whether to use a Broadcast message or an
RTS/CTS protocol.

Type: PDU_PT_UNUM32
Value: [0; 1]
0 = send the data bytes through broadcast (PID = 192)

1 = send the data bytes using connection mode data transfer
(PIDs 197 and 198)

SAE_J1708=0

CP_TWup Deseription+-Sets-total-duration-of-the-wakeuppulse-FWUR—1S0-9141 2 =50000
TINIL)=high pulse before start communication message. 1SO_14230_2 = 50000
Type: PDU_PT_UNUM32 1SO_14230_4 =50000
Range: [0; 250000]
Resolution: 1 ps

CP_W1Max Description: Maximum time from the end of address byteto  [ISQ79141_2 =300000
start of the synchronization pattern from the ECU. 1S0-14230 2 = 300000
Type: PDU_PT_UNUM32 1S0_14230_4 =300000
Range: [0; 1000000]
Resolution: 1 ps

CP_W1Min Description: Minimum time from the end of address’byte to 1S0_9141_2 = 60000
start of the synchronization pattern from the’ECU. 1SO_14230_2 = 60000
Type: PDU_PT_UNUM32 [S0_14230_4 = 60000
Range: [0; 250000]
Resolution: 1 ps

CP_W2Max Description: Maximum time fronr'the end of the 1S0_9141_2 =20000
synchronization pattern to-the start of key byte 1. 1SO_14230_2 = 20000
Type: PDU_PT_UNUM32 1SO_14230_4 = 20000
Range: [0; 1000000}
Resolution: 1 ps

CP_W2Min Description®Minimum time from the end of the 1S0_9141_2 = 5000
synchponjzation pattern to the start of key byte 1. 1SO_14230_2 = 5000
Type:)PDU_PT_UNUM32 1SO_14230_4 = 5000
Range: [0; 250000]
Resolution: 1 ps

CP_W3Max Description: Maximum time between key byte 1 and key 1S0_9141_2 =20000
byte 2. 1S0_14230_2 = 20000
Type: PDU_PT_UNUM32 1S0_14230_4 =20000
Range: [0; 1000000]
Resotution—tts

CP_W3Min Description: Minimum time between key byte 1 and key 1S0_ 9141 2=0
byte 2. 1S0_14230_2=0
Type: PDU_PT_UNUM32 1S0_14230_4=0
Range: [0; 250000]
Resolution: 1 ps
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Short name Detailed description Default (by protocol)

CP_W4Max Description: Maximum time between receiving key byte 2 [S0_9141_2 = 50000
from the vehicle and the inversion being returned by the 1SO 14230 2 = 50000
interface. Same is true for the inverted key byte 2 sent by the - C
tester and the received inverted address from the vehicle. 150_14230_4 = 50000
Type: PDU_PT_UNUM32
Range: [0; 1000000]
Resolution: 1 ps

CP_W4Min Description: Minimum time between receiving key byte 2 [S0_9141_2 =25000

from the vehicle and the inversion being returned by the

ISO 14230 2 = 25000

interface. Same is true for the inverted key byte 2 sent by the
tester and the received inverted address from the vehicle.

1SO_14230_4 § 25000

Type: PDU_PT_UNUM32
Range: [0; 250000]

Resolution: 1 ps

B.5|{3 ComParam definitions for physical layer

Table B.21 — Physical layer detailed ComParam table

Short name

Structure,
resolution

Range

Description (by protocol)

Type

Default (by protocol)

CP_Baudrate

desired baud rate cannot be achieved within the

the previous baud rate.

Description: Represents the desired baud rate. If the

tolerance of the protocol, the interface will remain at

Type: PDU_PT_UNUM32
Range: [0x0; OxFFFEFFFF]
Resolution: 1 bps

[SO_11898_2_DWCAN=300k
[SO_11898_3_DWFTCAN=125k
[SO_11992_1 DWCAN=125k
[SO_9141_2_UART = 10400
1SO_14230_1_UART = 14400
SAE_J2610_UART =781}
SAE_]J1708_UART =960
SAE_J1939_11_DWCAN+250k
SAE_]J1850_VPW = 10400
SAE_J1850_PWM = 416(0
SAE_J2411_SWCAN = 33333

CP_LCANFDBaudrate

rate phase of the CANFD frame
transmission/reception.

be used for the high bitrate of CAN FD.
NOTE Value of ComParam

is used for TX or not.

Description: Baudrate to be used during the hight bit-

A value of “0” indicates that CP_Baudrate value will also

CP_CANFDTxMaxDataLength controls whether CANFD

1S0_11898_2_DWCAN=

Type: PDU_PT_UNUM32
Range: [0x0; OxFFFFFFFF]
Resolution: 1 bps

CP_BitSamplePoint

percentage of the bit time.

Description: This sets the desired bit sample point as a

Type: PDU_PT_UNUM32
Range: [0; 100]

Resolution: 1 %

1SO_11898_2_DWCAN=80 %
1SO_11898_3_DWFTCAN=80 %
[SO_11992_1 DWCAN=80 %
SAE_]J1939_11_DWCAN=80 %
SAE_J2411_SWCAN=87 %

© IS0 2017 - All rights reserved

199


https://standardsiso.com/api/?name=725e0865c6d0c961e734ed9b4914c608

ISO 22900-2:2017(E)

Table B.21 — (continued)

Short name

Structure,
resolution

Range

Description (by protocol)

Type

Default (by protocol)

CP_BitSampl

ePoint_Ecu

Description: This sets the desired bit sample point as a
percentage of the bit time.

Type: PDU_PT_UNUM32
Range: [0; 100]
Resolution: 1 %

1SO_11898_2_DWCAN =80 %
1SO_11898_3_DWFTCAN=80 %
1SO_11992_1_ DWCAN=80 %
SAE_]J1939_11_DWCAN=80 %
SAE_]J2411_SWCAN=87 %

CP_CANFDBitSamplePoint

Description: This sets the desired bit sample point as a
percentage of the bit time to be used during the hight
bit-rate phase of the CANFD frame

1SO_11898_2_DWCAN=80 %

transmission/reception.

Type: PDU_PT_UNUM32
Range: [0; 100]
Resolution: 1 %

CP_CANFDB
u

tSamplePoint_Ec

Description: This sets the desired bit sample point as a
percentage of the bit time to be used during the hight
bit-rate phase of the CANFD frame
transmission/reception.

Type: PDU_PT_UNUM32
Range: [0; 100]
Resolution: 1 %

1SO_11898_2_DWCAN=80 %

or24V.

Type: PDU_PT_UNUM32
Value: [0; 2]

[SO_14230_1_UART =0

CP_CanBaudfateRecord Description: List of baud rates to use during an OBD [SO_11898_2_DWCAN: ParamActlLen
CAN initialization sequence. =2, pDataArray = {500000, 250000}
Type: PDU_PT_LONGFIELD SAE_J1939_11 DWCAN:
ParamActLen = 1, pDataArray =
ParamMaxLen = 12
ParamActLen = 0 to 12
pDataArray=BaudrateList[12]
Range: Each entry = [0x00000000; OxFFFFFFFF]
CP_K_L_Line|nit Description: K and-L line usage for ISO 9141 and 1SO_9141_2 UART =0
ISO 14230 initialization address. ISO_14230_1_UART =0
Type: PDUZPT-UNUM32
Range;T0; 2]
0 = Use L-line and K-line for initialization address
1"=Use K-line only for initialization address
2 = Use L-Line only for initialization address
CP_K_LinePyllup Description: Control the K-Line voltage to either 12V |1S0_9141_2 UART =0

0 = No pull-up
1=12V
2 =24V

CP_ListenOnly

Description: Enable a Listen Only mode on the
ComlLogicalLink. This will cause the link to no longer
acknowledge received frames on the CAN Network.

Type: PDU_PT_UNUM32
Value: [0; 1]

0 = Listen Only Mode Disabled
1 = Listen Only Mode Enabled

1SO_11898_2_DWCAN=0
1SO0_11898_3_DWFTCAN=0
[SO_11992_1_DWCAN=0
SAE_J1939_11_DWCAN=0
SAE_J2411_SWCAN=0
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Short name

Structure,
resolution

Range

Description (by protocol)

Type

Default (by protocol)

CP_NetworkLine

Description: This sets the network line(s) that are
active during communication (for cases where the
physical layer allows this).

Type: PDU_PT_UNUM32

SAE_J1850_PWM = 0

jump width as a percentage of the bit time to be used
during the hight bit-rate phase of the CANFD frame
transmission/reception.

Type: PDU_PT_UNUM32
Range: [0; 100]
Resolution: 1 %

Value: [0; 2]

0 = BUS_NORMAL

1=BUS_PLUS

2 =BUS_MINUS
CP_pamplesPerBit Description: Number of samples per bit. 1SO_11898_2_DW.CAN=(

Value: [0; 1] [S0_13992_1_DWCAN=(

0 = 1sample per bit SAE J1939_11_DWCAN30

1 = 3 samples per bit SAEJ2411_SWCAN=0
CP_PamplesPerBit_Ecu Description: Number of samples per bit for the ECU, [SO_11898_2_DWCAN=

Value: [0; 1] 1SO_11992_1_DWCAN=

0 = 1sample per bit SAE_J1939_11_DWCAN=0

1 = 3 samples per bit SAE_J2411_SWCAN =0
CP_ByncJumpWidth Description: This sets the desiredsynchronization [SO_11898_2_DWCAN=15 %

jump width as a percentage of the bit time. ISO 11898 3 DWFTCAN=15 %

Type: PDU_PT_UNUM32 [S0_11992_1 DWCAN=15 %

Range: [0; 100] SAE_J1939_11_DWCAN=15 %

Resolution: 1 % SAE_J2411_SWCAN=15 Po
CP_PyncJumpWidth_Ecu Description;-This sets the desired synchronization 1SO_11898_2_DWCAN =15 %

jump width'as’a percentage of the bit time. 1SO_11898 3 DWFTCAN = 15 %

Type::RDU_PT_UNUM32 [SO_11992_1_DWCAN =|15%

Range: [0; 100] SAE_J1939_11_DWCAN £ 15 %

Resolution: 1 % SAE_J2411_SWCAN =13 %
CP_LANFDSyncJumpWidth Description: This sets the desired synchronization 1SO_11898_2_DWCAN=15 %

CP_CANFDSyncJumpWidth_Ec
u

Description: This sets the desired synchronization
jump width as a percentage of the bit time to be used
during the hight bit-rate phase of the CANFD frame
transmission/reception.

Type: PDU_PT_UNUM32
Range: [0; 100]
Resolution: 1 %

1SO_11898_2_DWCAN=15%
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Table B.21 — (continued)

Short name

Structure, Range

Description | . lution (by protocol)

Type

Default (by protocol)

CP_TerminationType

Description: CAN termination settings. This ComParam
can be used to manually change the termination being
used on the vehicle bus line.

Type: PDU_PT_UNUM32
Value: [0; 4]

0 = No termination

1 =AC termination

2 =60 Ohm termination

1SO_11898_2_DWCAN =0
[SO_11898_3_DWFTCAN =0
1SO_11992_1 DWCAN =0
SAE_J1939_11 DWCAN =0
SAE_]J2411_SWCAN =0

3 =120 Ohm termination
4 = SWCAN termination

CP_TerminafionType_Ecu

Description: CAN termination settings for SWCAN ECU
emulation.

Type: PDU_PT_UNUM32

Value: [0, 5; 6]

0 = No termination

5 = SWCAN Unit Load termination (see SAE J2411)
6 = SWCAN Primary Load termination

SAE_]J2411_SWCAN =©

CP_UartConfjg

Description: Configure the parity, data bit size and stop
bits of a Uart protocol.

Type: PDU_PT_UNUM32
Value: [0; 17]
00=7N1
01=701
02=7E1

03 =7N2

04 =702
05=7E2

06 =8N1

07 =801

08 = 8E1

09 = 8N2
102802
11=8E2

12 =9N1
13=901

14 =9E1

15 =9N2

16 =902

[SO_9141_2_UART = 06
1SO_14230_1_UART = 06
SAE_J2610_UART = 06
SAE_J1708_UART = 06

17 =9E2
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D-PDU API manufacturer-specific ComParams and protocols

Manufacturer-specific protocols — Support and naming conventions

1 General

escribed in the MDF, the protocol support of an MVCI protocol module using the D-PDU API can
y. The only important requirement is that the designation of the protocols (e.g. protocol narhes] ig
dard ComParam and protocol naming guidelines, see Annex B. An attachment containing Co
able as an electronic file accompanying this document.

2 Manufacturer protocol naming guidelines
following naming guidelines apply.

Customer- or manufacturer-specific protocols shall be named with~the prefix MSP_ (i.e. insho|
manufacturer-specific protocol) followed by a protocol namie; which can be freely defi
manufacturer (e.g. MSP_KWP9999_on_ISO014230_1_UART).

The protocol short names, which are used in the MDF file:for the PROTOCOL element, are a cond
the application layer specification name, plus the transport layer specification layer name, conn

additional string “_on_" as shown in Table B.3.

The physical layer name as shown in Table B2’ is used in the MDF file as short name for t}
element.

When possible, a customer- or manufacturer-specific protocol should try and reuse a layer
another customer-specified protocol or from one of the standardized protocols.

3 Manufacturer protocol’'communication parameters (ComParams)
P2901-1 (ODX specification) already defines mechanisms for the description of ComParams fot
D-PDU API can be uged-in combination with ODX data files. Therefore, the description mechanis
specification are usedto define ComParams in the MDF (for details, see the ODX specification).

Params and'the unique protocol id. For each protocol, the MDF includes the following elements:

ProtoeolName;

ComParams
be extended
unique. For
mParams is

rt name for
hed by the

Atenation of
bcted by the

e BUSTYPE

either from

a protocol.
ns from the

each protocdl‘that the MVCI protocol module supports, the MDF shall assign the reference hetween the

1 1 : IR 1 1o B
SITOTUIIAITIC AU UIIquUc TD 10T €4LIl protoCol CUIIIT dI d111.

The format for a manufacturer-specific ComParam shall be CPM_xxxx_yyyy, where xxxx is the manufacturer’s
acronym and yyyy is the parameter name.

NOTE For protocol ComParams, only parameter data types supported by the D-PDU API are used. See B.3.3.

For manufacturer-specific protocols, it is recommended to reuse any of the standard protocol ComParams

applicable and only add new ComParams that are needed to support the unique features of the manufacturer-
specific protocol.

The ID value for each protocol ComParam can be freely assigned by the MVCI supplier because the ID value is used
only within the supplier-specific D-PDU API.
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The MDF contains the following information about a ComParam:

—  short name;

— long name;

—  ComParam class;

— layer info;

— ComParam data type;

—  minimt

mvalue:

—  maximyim value;

— default

value (per protocol).
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D.1 Constants

D.1.1 D-PDU API item type values

PDRLL LT

ISO 22900-2:2017(E)

Annex D
(normative)

D-PDU API constants

1 f
t CHCTT TITUIIT E_r DJU_IT
1

PDU_IT_I0_UNUM32
PDU_IT_I0_PROG_VOLTAGE
PDU_IT_I0_BYTEARRAY
PDU_IT_IO_FILTER
PDU_IT_I0_EVENT_QUEUE_PROPERTY
PDU_IT_RSC_STATUS

PDU_IT_PARAM

PDU_IT_RESULT

PDU_IT_STATUS

PDU_IT_ERROR

PDU_IT_INFO

PDU_IT_RSC_ID
PDU_IT_RSC_CONFLICT
PDU_IT_MODULE_ID
PDU_IT_UNIQUE_RESP_ID_TABLE
PDU_IT_IO_VEHICLE_ID_REQUEST
PDU_IT_ETH_SWITCH_STATE
PDU_IT_IO_ENTITY_ADDRESS
PDU_IT_IO_ENTITY_STATUS

} T_RDU_IT;

D.1|2 ComPrimitive type values

typefef enum E_PDU_COPT £

PDU_COPT_STARTCOMM =0x8001,

=0x1000, /*IOCTL UNUM32 item. */
=0x1001, /* I0CTL Program Voltage item. */
=0x1002, /* I0CTL Byte Array item. */
=0x1003, /* 10CTL Filter item. */

=0x1004, /* I0CTL Event Queue Property item.™/
=0x1100, /* Resource Status item */
=0x1200, /* ComParam item */

= 0x1300, /* Result item */

=0x1301, /* Status notificationitem */
=0x1302, /* Error notification item */
=0x1303, /* Informatién notification item */

= 0x1400, /* ResourceID item */

=0x1500, /* Resource Conflict Item */
=0x1600, /*xModule ID item */

=0x1700 % Unique Response Id Table Item */
= 0x1800 /*DolP Vehicle ID Request Item*/

= 0x180%1 /*DolP Ethernet Activation Item*/

= 0x1802, /* DolP entity addressing item */
=0x1803 /* DolP entity status item */

/* Start communication with ECU by sending an optional request.
The detailed behaviour is protocol dependent. For certain protoc
(-e.g. ISO 14230), this ComPrimitive is required as the first
ComPrimitive. This ComPrimitive is also required to put the
ComlLogicalLink into the state PDU_CLLST_COMM_STARTED
which allows for tester present messages to be enabled (see

cpT

PDU_COPT_STOPCOMM = 0x8002,

© IS0 2017 - All rights reserved
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enabled the message is sent immediately, prior to the initial tester

present cyclic time (CP_TesterPresentTime) */

/* Stop communication with ECU by sending an optional request.
The detailed behaviour is protocol dependent. After successful
completion of this ComPrimitive type, the ComLogicalLink is
placed into PDU_CLLST_ONLINE state and no further tester
presents will be sent. A PDU_COPT_STARTCOMM ComPrimitive
might be required by some protocols (e.g. ISO 14230) to begin

communications again.*/
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PDU_COPT_UPDATEPARAM

=0x8003, /* Copies ComParams related to a ComLogicalLink from the

working buffer to the active buffer. Prior to update, the values need
to be passed to the D-PDU API by calling PDUSetComParam,

which modifies the ComParams in the working buffer. If the
physical ComParams are locked by another ComLogicalLink, then

a PDU_COPT_UPDATEPARAM will generate an error event
(PDU_ERR_EVT_RSC_LOCKED) if physical ComParams are to

be modified.

NOTE 1 Ifthe CLL is in the PDU_CLLST_COMM_STARTED

state and tester present handling is enabled (see

CP_TesterPresentHandling) any changes to one of the tester

PDU_COPT_SENDRECV = 0x8004,

PDU_COPT_DELAY = 0x8005,

PDU_COPT_RESTORE_PARAM = 0x8006,

} T_PDU_COPT;

D.1.3 Object type values

See PDUGetpbjectld function

typedef enunf E_PDU_OB]JT {
PDU_OBJT_PROTOCOL = 0x8021,
PDU_OBJT_BUSTYPE =0x8022,
PDU_OBJT_IO_CTRL = 0x8023,
PDU_OBJT_COMPARAM = 0x8024,
PDU_OBJT_PINTYPE = 0x8025)
PDU_OBJT_RESOURCE ='0x8026,

} T_PDUOB]JT;

D.1.4 Statuscode values

NOTE The caller of this function with this object type would need
to know the vendor specific short-name of the resource.*/

present-ComParams-willeause-the-testerpreseptmessageto-be——
sent immediately, prior to the initial tester present cyclic time.
NOTE 2 Protocol handler always waits the proper P3Min time
before allowing any transmit. See CP_P3Min, CP_P3Func,
CP_P3Phys.*/

/* Send request data and/or receive corresponding respomnse data
(single or multiple responses). See 10.1.4.17 for detdiled settings
of the PDU_COP_CTRL_DATA structure.*/

/* Wait the given time span before executing'the next
ComPrimitive.*/

/* Copies ComParams related to a ConmiLogicalLink from active
buffer to working buffer. (Converse functionality of
PDU_COPT_UPDATEPARAM.)*/.

/* Object type for object PROTOCOL of MDF.*/
/* Object type for object BUSTYPE of MDF.*/
/* Object type for object I0_CTRL of MDF.*/
/* Object type for object COMPARAM of MDF.*/
/* Object type for object PINTYPE of MDF.*/

/* Object type for object RESOURCE of MDF.

Status events are returned in an event item type PDU_IT_STATUS.

typedef enum E_PDU_STATUS {

/* ComPrimitive status */
PDU_COPST_IDLE
PDU_COPST_EXECUTING

PDU_COPST_FINISHED

PDU_COPST_CANCELLED

206

= 0x8010,

= 0x8011,

=0x8012,

=0x8013,

/* ComPrimitive is in the CommLogicalLink's ComPrimitive Queue
and has not been acted upon. */

/* ComPrimitive has been pulled from the CommLogicalLink's
ComPrimitive Queue and is in an active running state. */

/* ComPrimitive is finished. * No further event items will be
generated for this ComPrimitive. */

/* ComPrimitive was cancelled by a PDUCancelComPrimitive
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request. No further event items will be generated for this
ComPrimitive. */

/* A periodic send ComPrimitive (NumSendCycles > 1) has
finished its periodic cycle and is waiting for its next cyclic time for

transmission. */

/* ComLogicalLink is in communication state “offline”. Refer to
description of PDUConnect, PDUDisconnect. */

/* ComLogicalLink is in communication state “online”. A
PDU_COPT_STARTCOMM ComPrimitive has not been

£DNDLIC £ DN,

PDU_COPST_WAITING =0x8014,
/* ComLogicalLink status */
PDU_CLLST_OFFLINE = 0x8050,
PDU_CLLST_ONLINE = 0x8051,
PDU_CLLST_COMM_STARTED = 0x8052,
/* Module status */
PDU_MODST_READY = 0x8060,
PDU_MODST_NOT_READY =0x8061,
PDU_MODST_NOT_AVAIL =0x8062,
PDU_MODST_AVAIL = 0x8063,
} T_§DU_STATUS;
D.1}5 Information‘event values
Infol
typefefénum E_PDU_INFO {

rmation €vents are returned in an event item type PDU_IT_INFO.

PDU_INFO_MODULE_LIST CHG = 0x8070, * New MVCI protocol module list is available. Client

dad _Raf P | e
eommranded—Referto-deseriptionof PBUCeonreet PBHBiseonnes
*/

/* ComLogicalLink is in communication state “communicatioq
started”. A PDU_COPT_STARTCOMM ComPrimitive has been
commanded. The ComLogicalLink is in a transmit/réceive state. [*/

/* The MVCI protocol module is ready for communication. Thie
protocol module has been connectéd-by this D-PDU API
Session (see PDUModuleConnect)*/

/* The MVCI protocol meddle is not ready for communicatioy.

Additional information @bout the cause may be provided via an
additional vendor specific status code returned in pExtralnfo. Rpfer
to description of PDUGetStatus.
EXAMPLE After running a PDU_IOCTL_RESET command on
the module;it may take some time for the module until it beconjes
ready. Médule is connected by this D-PDU API Session, but it is
notready for communication. */

/* The MVCI protocol module is unavailable for connection.
EXAMPLE Communication was lost after previously being in a
PDU_MODST_READY state.*/

/* The MVCI protocol module is available for connection (i.e. jot
yet connected by a D-PDU API session). (See
PDUModuleConnect and PDUModuleDisconnect.) */

application should call PDUGetModulelds to get a list of the
new set of modules and status. This event item is not
generated when the status of a module changes. Related to
the System Callback. */

PDU_INFO_RSC_LOCK_CHG =0x8071, /* There has been a change in the lock status on a shared

physical resource. Call PDUGetResourceStatus to get a
description of the new lock status. Only applicable to a
resource shared by multiple ComLogicalLinks. Related to the
ComLogicalLink Callback. */

PDU_INFO_PHYS_COMPARAM_CHG = 0x8072 /* There has been a change to the physical ComParams by
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ComLogicalLink Callback. */
} T_PDU_INFO;

D.1.6 Resource status values

Used for element “PDUResourceStatus” of structure PDU_RSC_STATUS_DATA (see 10.1.4.4). See 10.1.3 for
interface definition.

Table D.1 — Resource status values (bit encoded)

Bit position Name Description

0 Usage Status 0 = Resource not in use (default)

1 = Resource in use

1 Availability Status 0 = Resource available (default)
1 = Resource not available

2 Transmit Queue Lock Status |0 = Transmit Queue is not locked (default)

1 = Transmit Queue is locked by a CLL. No other(CLE except the ong
which holds the lock is allowed to transmit on,the physical resourde.

3 Physical ComParam Lock 0 = Physical ComParams are not locked (default)

Status 1 = Physical ComParams are locked byna-€LL. No other CLL except the

one which holds the lock is allowed-to.change the physical
ComParams for the resource.

D.1.7 Respurce lock values
Used for AP functions “PDULockResource” and “PDUUnlockResource”~See 10.1.3 for interface definition.

Table D.2 — Resource lock/unlock values (bit encoded)

Bit positign Name Description

0 Lock Physical ComParams A ComkLogicalLink requests exclusive privilege to modify physical
ComiParams for a physical resource. No other ComLogicalLink that|is
sharing the physical resource may attempt to modify the physical
ComParams.

1 Lock Physical Transmit Quéue A ComLogicalLink requests exclusive privilege to transmit on a
physical resource. No other ComLogicalLink that is sharing the
physical resource may transmit any ComPrimitives on the physica
resource. Only monitoring of the vehicle bus may be done by other
ComlLogicalLinks (receive only ComPrimitives).

D.1.8 Event callbackdata values

See EventCdllback prototype.

typedef enum-E-PDILEVT DATA{
PDU_EVT_DATA_AVAILABLE = 0x0801, /* This event indicates that there is event data available to be read

by the application. The data could be an error, status, or result

item. The application shall call PDUGetEventltem to retrieve the
item. */

PDU_EVT_DATA_LOST = 0x0802 /* This event indicates that the Com Logical Link has lost data due
to a buffer (queue) overrun. No event data is stored in the event
queue. This is for information only. */

} T_PDU_EVT_DATA.
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D.1.9 Reserved ID and handle values

Table D.3 — Reserved ID and handle values

Constant name Constant value Description
PDU_ID_UNDEF O0xFFFFFFFE Undefined ID value. Used to indicate an ID value is undefined.
PDU_HANDLE_UNDEF OxFFFFFFFF Undefined handle value. Used to indicate a Handle value is undefined.

D.1.10 IOCTL filter types values

typedef enum E_PDU_FILTER {

PDU_FLT_PASS =0x00000001, /* Allows matching messages into the receive event queue. For all
protocols. */

PDU_FLT_BLOCK =0x00000002, /* Keeps matching messages out of the event queue. Eorall
protocols.*/

PDU_FLT_PASS_UUDT  =0x00000011, /* Allows matching messages into the receive event queue yhich
are of a UUDT type only. For ISO 15765 only.*/

PDU_FLT_BLOCK_UUDT =0x00000012 /* Keeps matching messages out of the@vent queue which fre of a

UUDT type only. For ISO 15765 only.*/
} T_BDU_FILTER;

D.1}11 IOCTL event queue mode type values

typedef enum E_PDU_QUEUE_MODE {
PDU_QUE_UNLIMITED =0x00000000, /* An attempt is made to allocate memory for every iterh being
placed on the event queue. In Unlimited Mode, the QueueSjze is
ignored*(Default Mode for a ComLogicalLink).*/
PDU_QUE_LIMITED =0x00000001, /*When the ComLogicalLink's event queue is full (i.e. mfaximum
size’has been reached), no new items are placed on the event
queue. The event items are discarded in this case. */
PDU_QUE_CIRCULAR =0x00000002 /* When the ComLogicalLink's event queue is full (i.e. nfaximum
size has been reached), then the oldest event item in the qyieue is
deleted so that the new event item can then be placed in tHe event

queue. */
} T_§DU_QUEUE_MODE;
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D.2 Flag definitions

D.2.1 TxFlag definition

The TxFlag information is used in the PDU_COP_CTRL_DATA structure (see 10.1.4.17) as part of the function

PDUStartComPrimitive function.

Default number of bytes is 4.

Table D.4 — TxFlag

ByteP

Bit

Definition Description Value
os Pos
0 7 Unused
0 6 SUPPRESS_POS_RESP IS0 15765-3/1S014229-3 0 = Not Enabled
Suppress Positive Response 1 = Enabled
0 5| |ENABLE_EXTRA_INFO Enable adding header and footer information into 0 = Not Enabled
the result data (see 10.1.4.11.4). Extra information (|} = Enabled
can be used for ECU response debugging.
0 4-0] |Unused
1 7-0| [Reserved
2 7-3] [Reserved
2 2| |Unused
2 1| |WAIT_P3_MIN_ONLY RAW_MODE Only 0 = Interface message
Modified message timing:for ISO 14230. Used to timing as specified in
decrease programmingtime if application knows IS0 14230
only one response will be received. 1 = After a response is
Does not affect titming on responses to functional received for a physical
requests. request, the wait time
shall be reduced to
P3_MIN.
2 0 CAN_29BIT_ID RAW.MODE Only 0=11-bit
CAN ID type for ISO 11898, SAE J1939 and 1 =29-bit
1SO 15765.
CAN ID is contained in the first 4 bytes of the PDU
Data.
3 7| |1S015765_ADDRITYPE RAW_MODE Only 0 = no extended addregs
ISO 15765-2 Addressing Method 1 = extended addressirlg is
CAN Extended Address is contained in the byte used
following the CAN ID in the PDU Data.
3 6 [SO15765_FRAME_PAD RAW_MODE Only 0 = no padding
:SC 157U5 2 rl allrc Padd;us 1 = yad a“ IIICDDGBCD t a
full CAN frame using the
value in the ComParam
CP_CanFillerByte
3 5-0 [Reserved
210 © IS0 2017 - All rights reserved
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The RxFlag information is used in the PDU_RESULT_DATA structure (see 10.1.4.11.4), which is used in a
PDU_IT_RESULT event item.

Default number of bytes is 4.

Table D.5 — RxFlag

Byte | Bit Definition Description Value
Pos | Pos

0 7 |REMOTE_FRAME CAN remote frame detected. No data bytes are 0 = No Remote Frame
received. The first byte of the D-DPU will contain Received
the data length code. 1 = Received 4 Remote

Frame

0 6-0 |Unused

1 7-3 |Reserved

1 2 SPD_CHG_EVENT Indicates that the serial bus has transitioned toza 0 =No Event
new speed. All communication after this evert will |1 = Transitionled to new
occur at the new speed. The message data(in‘this speed rate
message may contain the monitored Change Speed
message received on the serial bus.

1 1 ECU_TIMING_CHANGE The timing ComParams values have been modified |0 = No Timing Change
for the ComLogicalLink. The MVCI protocol module |1 = Timing ConParams
has received a positive timing change message by | have been molified
an ECU in response to a timing change request
message (protocol specific). This flag will only be
set if the CP_ModifyFiming ComParam is set to
Enable.

1 0 SW_CAN_HV_RXa Indicates that,the Single Wire CAN message 0 = Normal Message
received was a high-voltage message. 1 = High-Voltdge Message

2 7-1 |Reserved

2 0 |CAN_29BIT_ID RAW_MODE ONLY 0=11-bit
CAN ID type for ISO 11898, SAE J1939 and 1=29-bit
ISO 15765
CAN ID is contained in the first 4 bytes of the PDU
Data.

3 7 |1S015765_ADDR_TYPE RAW_MODE ONLY 0 = no extend¢d address
ISO 15765-2 Addressing Method 1 = extended 3ddressing is
CAN Extended Address byte is contained in the used
bytes following the CAN ID in the PDU Data.

a A SW-CANtransceiver does not provide the capability to determine a high-voltage reception during normal m¢de of
opefationtand to tie this information to an ongoing reception. A SW-CAN transceiver only provides the capabilityto indicate a
walfe-upron the RxD pin during sleep mode operation without being able to receive the CAN frame that forced th¢ wake-up
becauselonly the voltage level over a period of time is used to determine a high-voltage signal during this mode of operation.

In order to determine a high-voltage reception during normal mode of operation (when CAN messages are received), the
voltage level of the bus pin shall be measured in parallel to the CAN message reception and this information shall be tied
together according to SAE J2411. Since the information of receiving a high-voltage message is of secondary kind when the
MVCI works as a tester device and a separate hardware is required to determine the voltage level, the handling of this flag is
optional. In case an MVCI does not have the hardware to measure the SW-CAN bus pin voltage level, this flag shall always be
set to “0” = normal message.

© IS0 2017 - All rights reserved
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Table D.5 — (continued)

Byte | Bit Definition Description Value
Pos | Pos
3 6 |CAN_SEGMENTATION RAW_MODE ONLY 0 = no segmentation
ISO 15765-2 Can Segmentation handling 1 = segmented
Received message was either handled as a
segmented or unsegmented message.
(If Segmented, then the segment information was
removed from the PDU Data.)
3 5 |Reserved
3 4 ISO157685 RAW _MODE ONILY 0 = No Error
PADDING_ERROR For Protocol ISO 15765, a CAN frame was received |1 = Padding Error
with less than 8 data bytes.
3 3| | TX_INDICATION TxDone indication 0= No TxDone
1= TxDone
3 2 RX_BREAK SAE ]2610 and SAE J1850 VPW only 0 =N break received
Break indication received 1 = Break received
3 1 START_OF_MESSAGE Indicates the reception of the first byte of an 0 = Not a start of message
ISO 9141 or ISO 14230 message or first frame of'@ah | indication
ISO 15765 multiframe message. 1 = First byte or frame
received
3 0| [TX_MSG_TYPE Receive Indication/Transmit 0 =received (i.e. this
Loopback message was transmitfed
on the bus by another
node)
1 = transmitted (i.e. this is
the echo of the messagp
transmitted by the devjce)
a A SW-CAN transceiver does not provide the capability to determine a high-voltage reception during normal mode of
operation anld to tie this information to an ongoing reception. A SW-CAN transceiver only provides the capability to indicafe a
wake-up on the RxD pin during sleep mode operation.without being able to receive the CAN frame that forced the wake-u
because onlyf the voltage level over a period of time is.used to determine a high-voltage signal during this mode of operati¢n.
In order to determine a high-voltage reception during normal mode of operation (when CAN messages are received), the
voltage level|of the bus pin shall be measured-inparallel to the CAN message reception and this information shall be tied
together accprding to SAE J2411. Since the-information of receiving a high-voltage message is of secondary kind when the
MVCI works fas a tester device and a separate hardware is required to determine the voltage level, the handling of this flag|is
optional. In dase an MVCI does not have the hardware to measure the SW-CAN bus pin voltage level, this flag shall always be
set to “0” = normal message.
D.2.3 CliCreateFlag definition
The CllCreateFlag information is used in the PDUCreateComLogicalLink function.
Default nunjber‘ef'bytes is 4.
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Table D.6 — CllCreateFlag
Byte | Bit Definition Description Value
Pos | Pos
0 7 |RawMode Enables the ability to pass through entire received
messages, unchanged, through the datalink
(transmitted and received). This feature is protocol
specific.
RawMode=0FF: 0 = OFF
When transmitting a message, RawMode OFF (If a protocol is configured
indicates that the D-PDU API will add the header to generate header byte
bytes and checksums to the pCopData of the information, header bytes
ComPrimitive before transmission. When receiving | will be appended before
a message, RawMode OFF indicates that the D- transmission and stripped
PDU API will strip the header bytes and checksums | after receipt.)
before returning the Result Item (the TxFlag
ENABLE_EXTRA_INFO can be used to obtain
additional message header/footer information).
RawMode=0N: 1=0N
When transmitting a message, RawMode ON (Interface will pass
indicates that the header bytes and checksums through the refeived PDU
were in the pCopData when data. No headqr bytes will
PDUStartComPrimitive( ) was called..When be generated dr checked.
receiving a message, RawMode ON indicates that | Only the netwgrk layer,
the header bytes and checksumswill be left in the [such as ISO 15)65, will still
Result Item that is returned, be enabled.)
The default value of the flag is RawMode=0FF
(equal '0"), which means headers and checksums
will not be appended.-to‘the message.
0 6 | ChecksumMode For protocols thatuse checksums, the D-PDU API
can create and'append the checksum to transmit
messages baséd on this flag.
ChecksimMode=0FF 0 = OFF
Thisflag is ignored for protocols that do not use The D-PDU AP] will not
checksums. append a checksum to the
This flag is ignored if RawMode is set to OFF. transmitted PIPU data nor
The default value of the flag is will it validatepand remove
th ived cllecksum.
ChecksumMode=0FF (equal '0"), which means a ¢ recetved checksum
checksum will not be appended to the message.
ChecksumMode=0ON 1=0N
For the UART protocols
using checksuins, the
D-PDU API wil| append a
checksum to the
transmitted PI)U data and
it will validateland remove
the received cljecksum.
5.0 Unused
1 7-0 [Unused
2 7-0 |Unused
3 7-0 |Unused

D.2.4 TimestampFlag definition

The TimestampFlag information is used in the PDU_RESULT_DATA structure (see 10.1.4.11.4) as part of the data
information returned in a PDU_IT_RESULT item.

Default number of bytes is 4.
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Table D.7 — TimestampFlag

in the PDU_RESULT_DATA structure is valid.

Byte | Bit Definition Description Value
Pos | Pos
0 7 | TxMsgDoneTimestamp- Transmit Done Timestamp Indicator. Indication that |0 = Not Valid
Indicator the Transmit Done Timestamp value in the 1 = Valid
PDU_RESULT_DATA structure is valid.
0 6 |StartMsgTimestamp- Start Message Timestamp Indicator. Indication. 0 = Not Valid
Indicator Indication that the Start Message Timestamp value |1 = yalid

0 5-0 |Unused

1 7-0 [Unused

2 7-0] |[Unused

3 7-0] |[Unused

D.3 Fundtion return values

The standafd return values cover all return values described in 8.4. For each value, the [symbolic definitig

provided.

typedef enunf E_PDU_ERROR {

PDU_STATUS_NOERROR =0x00000000,
PDU_ERR_FCT_FAILED =0x00000001,
PDU_ERR_RESERVED_1 =0x00000010,
PDU_ERR_COMM_PC_TO_VCI_FAILED =0x00000011,

PDU_ERR_PDUAPI_NOT_CONSTRUCTED =0x00000020,

PDU_ERR_SHARING_VIOLATION =0x00000021,
PDU_ERR_RESOURCE_BUSY =0x00000030,
PDU_ERR_RESOURCE_TABLE_CHANGED = 0x00000031,
PDU_ERR_RESOURCE_ERROR =0x00000032,
PDU_ERR_CLL_NOT_CONNECTED = 0%00000040,
PDU_ERR_CLL_NOT_STARTED =0x00000041,
PDU_ERR_INVALID_PARAMETERS =0x00000050,
PDU_ERR_INVALID_HANDLE =0x00000060,
PDU_ER

PDU_ERR_ID_NOT_SUPPORTED =0x00000062,

PDU_ERR_COMPARAM_NOT_SUPPORTED = 0x00000063,/*

PDU_ERR_COMPARAM_LOCKED =0x00000064,

PDU_ERR_TX_QUEUE_FULL =0x00000070,

214

/* No error for the function call */

/* Function call failed (generic failure) */

/* Reserved\by ISO 22900-2 */

/* Commuuiication between host and MVCI protocol
modulefailed */

/*The D-PDU API has not yet been constructed */
/* A PDUDestruct was not called before another
PDUConstruct */

/* the requested resource is already in use.*/

/* Not used by the D-PDU API */

/* Not used by the D-PDU API */

/* The ComLogicalLink cannot be in the
PDU_CLLST_OFFLINE state to perform the
requested operation. */

/* The ComLogicalLink must be in the
PDU_CLLST_COMM_STARTED state to perform
the requested operation. */

/* One or more of the parameters supplied in the
function are invalid. */

/* One or more of the handles supplied in the

function are invalid. */

invalid. */

/* I0CTL command id not supported by the
implementation of the D-PDU API */

ComParam id not supported by the
implementation of the D-PDU API */

/* Physical ComParam cannot be changed because
it is locked by another ComLogicalLink. */

/* The ComLogicalLink's transmit queue is full; the

ComPrimitive could not be queued. */

n is
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PDU_ERR_EVENT_QUEUE_EMPTY =0x00000071, /* No more event items are available to be read
from the requested queue. */
PDU_ERR_VOLTAGE_NOT_SUPPORTED = 0x00000080, /* The voltage value supplied in the IOCTL call is

supported by the MVCI protocol module. */

PDU_ERR_MUX_RSC_NOT_SUPPORTED =0x00000081, /* The specified pin / resource are not supported by
the MVCI protocol module for the IOCTL call. */

PDU_ERR_CABLE_UNKNOWN =0x00000082, /* The cable attached to the MVCI protocol module
is of an unknown type. */

PDU_ERR_NO_CABLE_DETECTED = 0x00000083, /* No cable is detected by the MVCI protocol
module */

PDU_ERR_CLL_CONNECTED =0x00000084, /*The ComLogicalLink is already in the

PBU-CEEST-ONEINEstate2f
PDU_ERR_TEMPPARAM_NOT_ALLOWED = 0x00000090, /* Physical ComParams cannot be changed as.g

temporary ComParam. */
PDU_ERR_RSC_LOCKED =0x000000A0, /* The resource is already locked.*/
PDU_ERR_RSC_LOCKED_BY_OTHER_CLL = 0x000000A1, /* The ComLogicalLink's resour¢e‘is currently

locked by another ComLogidalLink. */

PDU_ERR_RSC_NOT_LOCKED =0x000000A2, /* The resource is already)irvthe unlocked statp. */

PDU_ERR_MODULE_NOT_CONNECTED = 0x000000A3, /*The module is not in the PDU_MODST_READ}Y
state. */

PDU_ERR_API_SW_OUT_OF_DATE =0x000000A4, /*The API software is older than the MVCI profocol
module Softvare*/

PDU_ERR_MODULE_FW_OUT_OF_DATE = 0x000000A5, /* TheMV€I protocol module software is oldef than
the API software. */

PDU_ERR_PIN_NOT_CONNECTED =0x000000A6 /*The requested Pin is not routed by support¢d
cable */

PDU_ERR_IP_PROTOCOL_NOT_SUPPORTED = 0x000000B0, /*IP protocol is not supported: e.g. IPv6 used
as protocolVersion, but OS doesn't support IPy6 (or
it is disabled) */

PDU_ERR_DOIP_ROUTING_ACTIVATION FAILED = 0x000000B1, /* DoIP Routing activation failed */

PDU_ERR_DOIP_ROUTING_ACTIVATION.AUTHENTICATION_FAILED = 0x000000B2, /* DoIP Routing activation
denied due to missing authentication */

PDU_ERR_DOIP_AMBIGUOUS_LOGICAL_ADDRESS = 0x000000B3, /* denied to connect a DoIP LogicalLink with
a logical address which is identical for multiple|DoIP
entities inside a DoIP MVCI module representing a
collection of DolP entities */

PDU_ERR_DOIP_ROUFING_ACTIVATION_INVALID_SOURCE_ADDRESS = 0x000000B4, /* Routing activation
denied due to response code 0x00 indicating af
unknown or invalid source address */

PDU_ERR_DOIP_ROUTING_ACTIVATION_NO_DATA_SOCKET_AVAILABLE = 0x000000B5, /* Routing activatid

denied due to response code 0x01 indicating to

=

1=

many registered and active TCP clients */

FUDU_CRR_DUIF_RUUTING_ACUTIVATIUN_SUURULE_ADDURESS_UNMANGED = UXUUUUUUDOD, /” ROULIIE 4CUVAUOT
denied due to response code 0x02 indicating that a
different source address has already been activated
before on this TCP connection */

PDU_ERR_DOIP_ROUTING_ACTIVATION_SOURCE_ADDRESS_IN_USE = 0x000000B7, /* Routing activation
denied due to response code 0x03 indicating that
the same source address is already registered and
active on a different TCP connection */

PDU_ERR_DOIP_ROUTING_ACTIVATION_CONFIRMATION_REJECTED = 0x000000B8, /* Routing activation

denied due to response code 0x05 indicating a

rejected confirmation */
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PDU_ERR_DOIP_ROUTING_ACTIVATION_TYPE_UNSUPPORTED = 0x000000B9, /* Routing activation denied
due to response code 0x06 indicating an

} T_PDU_ERROR;

unsupported routing activation type */
PDU_ERR_DOIP_ROUTING_ACTIVATION_RESPONSE_CODE_UNKNOWN = 0x000000BA, /* Routing activation
denied due to an unknown (i.e. manufacturer-

specific) routing activation response code */
PDU_ERR_DOIP_ROUTING_ACTIVATION_RESPONSE_TIMEOUT = 0x000000BB /* Time out while waiting for
routing activation response */
PDU_ERR_DOIP_RESPONSE_TIMEOUT = 0x000000BC, /* DoIPCtrlTimeout has occurred */

D.4 EvelJt error codes

D.4.1 Error event code returned in PDU_IT_ERROR

The standar]
and protoco

E_PDU_ERR_EVT {
R_EVT_NOERROR

typedef enun

PDU_ER =0x00000000,

d error codes cover asynchronous error situations, which occur with typical MVCI protocol mod
|s. Error event codes are returned in an event item type PDU_IT_ERROR.

/* No Error. Event type only, returned on a

ules

=0x00000100,

PDU_ERR_EVT_FRAME_STRUCT

PDUGetLastError if there weére no previous errors for the
requested handle */
/* CLL/CoP Error{Th€ structure of the received protocol

frame is incorrect'(e.g. wrong frame number, missing FC

PDU_ERR_EVT_TX_ERROR =0x00000101,

PDU_ERR_EVT_TESTER_PRESENT_ERROR = 0x00000102,

PDU_ERR_EVT_RSC_LOCKED = 0x00000109,

PDU_ERR_EVT_RX_TIMEOUT = 0x00000103,

PDU_ERR_EVT_RX_ERROR = 0x00000104,
PDU_ER

R_EVT_PROTAERR = 0x00000105,

PDU_ERR(EVT _LOST_COMM_TO_VCI = 0x00000106,

L)%/

J*CLL/CoP Error: Error encountered during tranpmit
of a ComPrimitive PDU. */

/* CLL/CoP Error: Error encountered in transmitfing

a Tester Present message or in receiving an

expected response to a Tester Present message. *
/* CLL Error: A physical ComParam was not set
because of a physical ComParam lock. */

/* CLL/CoP Error: Receive timer (e.g. P2ZMax)
expired with no expected responses received from
the vehicle.*/

/* CLL/CoP Error: Error encountered in receiving
message from the vehicle bus (e.g. checksum error
) */
/* CLL/CoP Error: Protocol error encountered dur
handling of a ComPrimitive (e.g. if the protocol
cannot handle the length of a ComPrimitive).*/
/* Module Error: Communication to a MVCI protoc

—

PDU_ERR_EVT_VCI_HARDWARE_FAULT = 0x00000107,

PDU_ERR_EVT_INIT_ERROR = 0x00000108,

} T_PDU_ERR_EVT;

module has been [0st.7/

/* Module Error: The MVCI protocol module has
detected a hardware error.*/

/* CLL/CoP Error: A failure occurred during a

protocol initialization sequence. */

D.4.2 Additional error code returned in PDU_IT_ERROR

The D-PDU API allows for vendor defined additional error codes to be returned in an error event item. All
additional error codes and their text translations shall be provided in the MDF.
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Table D.8 — Event error and examples for additional error codes

Examples for additional error codes

Standard event error codes for a MDF

PDU_ERR_EVT_FRAME_STRUCT

PDU_ERR_EVT_FRAME_STRUCT PDU_XTRA_ERR_ISO15765_PADDING

PDU_XTRA_ERR_ISO15765_FRAME_NUM

PDU_XTRA_ERR_1850_FRAME_STRUCT

PDU_ERR_EVT_TX_ERROR

PDU_ERR_EVT_TX_ERROR PDU_XTRA_ERR_TX_LOST_ARB

PDU_XTRA_ERR_TX NETWORK_FAULT

PDU_XTRA_ERR_1850_CRC

PDU_XTRA_ERR_1850_TX_ERR

PDU_XTRA_ERR_1850_TX_LOST_ARB

PDU_XTRA_ERR_MAX_WAIT_FRAME

PDU_ERR_EVT_TESTER_PRESENT_ERROR

PDY_ERR_EVT_TESTER_PRESENT_ERROR PDU_XTRA_ERR_TP_TX

PDU_XTRA_ERR_TP_RX

PDU_ERR_EVT_RX_TIMEOUT

PDUY_ERR_EVT_RX_TIMEOUT PDU_XTRANERR_1S015765_CF_TIMEOUT

PDU_XTRA_ERR_ISO015765_FC_TIMEOUT

PDU._XTRA_ERR_RX_TIMEOUT_NO_RSP

PDU_ERRZEVT_RX_ERROR

PDY_ERR_EVT_RX_ERROR PDU_XTRA_ERR_CAN_BUS_OFF

PDU_XTRA_ERR_CAN_BUS_ERROR_ACTIVE

PDU_XTRA_ERR_CAN_BUS_ERROR_PASSIVE

PDU_XTRA_ERR_RX_ERRORFRAME

PDU_XTRA_ERR_CAN_NO_ACK

PDU_XTRA_ERR_CAN_CRC

PDU_XTRA_ERR_CAN_BIT_STUFF

PDU_XTRA_ERR_CAN_BUS_FAULT

PDU_XTRA_ERR_RX_CHECKSUM_BAD

PDU_XTRA_ERR_RX_FRAMING

PDU_XTRA_ERR_RX_ NETWORK_FAULT

FDU_ATRA_ERR_165U_URU

PDU_XTRA_ERR_1850_NO_IFR

PDU_XTRA_ERR_1850_BIT_TIMING

PDU_ERR_EVT_PROT_ERR

PDU_ERR_EVT_PROT_ERR PDU_XTRA_ERR_LOST_MASTER

PDU_XTRA_ERR_NO_POLLING_MSG

PDU_XTRA_ERR_UNEXP_RESPONSE

© IS0 2017 - All rights reserved 217


https://standardsiso.com/api/?name=725e0865c6d0c961e734ed9b4914c608

ISO 22900-2:2017(E)

Table D.8 — (continued)

Standard event error codes

Examples for additional error codes
for a MDF

PDU_ERR_EVT_LOST_COMM_TO_VCI

PDU_ERR_EVT_LOST_COMM_TO_VCI

PDU_XTRA_ERR_NO_RESP

PDU_XTRA_ERR_WLAN_LOST

PDU_XTRA_ERR_USB_DISCONNECT

PDU_ERR_EVT_VCI_HARDWARE_FAULT

PDU_ERR_EYT_VCI_HARDWARE_FAULT

PDU_XTRA_ERR_RAM

PDU_XTRA_ERR_FLASH

PDU_XTRA_ERR_FILE_SYS

PDU_ERR_EVT_INIT_ERROR

PDU_ERR_EVT_INIT_ERROR

PDU_XTRA_ERR_ISO_INVALID_KEYWORD,

PDU_XTRA_ERR_ISO_INIT_SEQ_ERROR
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Application defined tags

2:2017(E)

In order to facilitate usage of callback routines and to provide best performance possible, the D-PDU API makes
use of an application defined void * pointer (in the following called “tag”). Even though the application is free to
use the tag or not, and what to store with the tag, the tag’s general intended function is as follows.

Usug

example, the application coud combine a ComPrimitive handle, retrieved from the D-PDU API ‘W

corT
the
exe(
if ng
the
refe

This
it rq
strul

app
struj

The
the
the
une
the

Refé

Tag

esponding service qualifiers into a single internal data structure. The application can now dntern

whole information set by using a single pointer to that structure. When the D-PDU API imp
utes the event callback function provided by the application, it returns a ComPrimitive handle. Uy
additional information is provided, the application has to iterate through a list of structures, in

renced within the ComPrimitive handle).

shortcoming has been eliminated, as the D-PDU API allows for storing a¥oid * pointer within a Cd
turns the tag when executing the callback function. The application passes the pointer to the i
cture as tag value to PDUStartComPrimitive. When the application’s ‘event callback function is e
ication can now directly fetch the corresponding service qualifier without iterating throu
ctures.

client application may use the tag pointer as received fromsthe D-PDU API, always assuming that i
yalue returned by the D-PDU API in a callback functiomor a result item. If the client application d
D-PDU AP], it may instead use its own list of mapped pointers to avoid the possibility of the tag
kpectedly modified. Tag values are not necessany,since the callback function and result item aly
Corresponding handles.

rence document:

Pattern-Oriented Software Architecture: Patterns for Concurrent and Networked Objects Douglas
Michael Stal

See also http://www.cs.wustl.edu/~schmidt/PDF/ACT.pdf
5 are available for the-following functionality:

pAPITag: D-PDUAPI Library (default system level callback);
pCllTag:€omLogicalLink Tag (ComLogical link callback);

pCoRTag: ComPrimitive Tag (returned in the PDU_RESULT_DATA for a ComLogicalLink callback).

internal data structure with the corresponding service qualifiers (because-‘that qualifier i$

handle. For
ith a list of
ally refer to
lementation
fortunately,
rder to find

not being

mPrimitive,
hternal data
kecuted, the
bh a list of

[ can rely on
es not trust
ralues being
yays contain

C. Schmidyt,
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Annex F

(normative)

F.1D-PDU API root description file (RDF)

F.1.1 General

The D-PDU
modules. TH

RDF and MDF description files

Linux platfojrms (see 8.7). Taking this as a basis, applications can automatically determine the availablereso
without any] prior knowledge about which MVCI protocol modules and D-PDU API implementations,are’installed.
Due to a stapdardized XML Schema structure, the application may even offer a generic user dialog-to-configure|and

operate all MVCI protocol modules, their protocols and bus types.

F.1.2 UML diagram of RDF

Figure F.1 $hows the UML class diagram of the RDF. Every D-PDUAPI implementation shall add an
“MVCI_PDUJAPI” element to the “MVCI_PDU_API_ROOT” element. As a minimum;the “MVCI_PDU_API” element
contains a $ymbolic name identifying the implementation (“SHORT_NAME" element), a full file path ont¢ its
software lirary (“LIBRARY_FILE” element), its MVCI module description;file (“MODULE_DESCRIPTION_PATH”
element) anfd the cable description file (“CABLE_DESCRIPTION_FILE” elentent). Optionally, this element may
include a shprt description and the supplier name related to the respective implementation.

also

NOTE Hach DLL/library used at runtime belongs to one MVCI_PDU_API entry which exactly refers to one MDF and one

CDF. The client application decides which MVCI_PDU_API entry or entries to use.

MVCI_PDU_API_ROOT

+MVCI_PART2_STANDARD_VERSION[1] : string = 2.2.0

* +MVCI_PDU_API

MVCI_PDU_API

+SHORT_NAME[1] : NameType
+DESCRIPT|ON[0..1] : string
+SUPPLIER[NAMEI0..1] : string

1

1 +LIBRARY_FILE

1

)

+MODULE_DESCRIPTION_FILE 1 +CABLE_DESCRIPTION_F

L|BRARY'FILE

MODULE_DESCRIPTION_FILE

CABLE_DESCRIPTION_FILE

+URI[1] : anyURI

+URI[1] : anyURI

+URI[1] : anyURI

Figure F.1 —UML class diagram of D-PDU API root description file (RDF)
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F.2

F.2.

ISO 22900-

MVCI module description file (MDF)

1 General

2:2017(E)

The MVCI module description file (MDF) describes all ComParams, 1/0 controls, bus types, protocols and
resources supported by a specific MVCI protocol module. In addition, if the D-PDU API implementation supports
more than one type of MVCI protocol module, the MDF may list and describe all supported modules. All definitions
of ComParams, bus types, protocols, etc.,, inside the configuration description files may be shared among the
module definition in the same file.

Each element in the MDF contains a symbolic name and its corresponding numeric ID. An application could
provide a user interface showing the symbolic names, e.g. for a list of ComParams. When the application needs to

get or set the ComParams at the API level, it would map the symbolic names onto the corresponding IDs.

The
use
ope

Opt
F.2
F.2.

Con
asa

If th
othd
the
a d¢

F.2.

Mos
and

EXA

<C

2 ComParam string format

case excludes frequent changes to the MDFs, simple applications may also hard-code all niecesq
rate the D-PDU API without parsing any MDF at runtime.

onally, each element in this type of the MDF may have a short description.

P.1  General

Param default values, min values and max values are stored as strings in the MDF file. The stringy
sequence of numbers separated by spaces. The numbers them§glves are to be interpreted as folloy

“«_n

e first character is 0 and the second character is not “x” 0% “X”, the number is interpreted as an o
rwise, it is interpreted as a decimal number. If the first'¢haracter is “0” and the second character
humber is interpreted as a hexadecimal integer. If the‘first character is “1” to “9”, the number is in
cimal integer. Any number may be preceded by a-#-or - sign to indicate sign.

P.2  String format for numeric values (data type PDU_PT_UNUMx or PDU_PT_SNUMXx)

t ComParams values are in a simple single number format like PDU_PT_UNUM32. The default valu
max value in the MDF just contain a\.single number for these simple types.

MPLE 1 Contents for baud rate:*ComParam = CP_Baudrate: 10400.

DMPARAM EID=“ID1014%>

ID>14</1ID>
SHORTiNAME>CP_Baudrate</SHORTiNAME>
DESCRIPTION»\Pefine the baud rate used for the physical vehicle bus</DESCRIPT
DATA TYPESPDU PT UNUM32</DATA TYPE>
<DEFAULT_VALUE>10400 </DEFAULT_VALUE>
CLASS»BUSTYPE</CLASS>
FAYER>PHYSICAL</LAYER>

application may also operate the D-PDU API without extracting the symbolic names and IDs-atruptime. If the

ary IDs and

are written
VS.

ctal integer;
is “x” or “X”,
ferpreted as

e, min value

ION>

< /COMPEREM

EXAMPLE 2 Same as EXAMPLE 1 with hexadecimal number.

<COMPARAM EID=“ID1014">
<ID>14</1ID>
<SHORTﬁNAME>CP_Baudrate</SHORTﬁNAME>
<DESCRIPTION> Define the baud rate used for the physical vehicle bus</DESCRIPTION>
<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT_VALUE>0x28A0</DEFAULT_VALUE>
<CLASS>BUSTYPE</CLASS>

© IS0 2017 - All rights reserved
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<LAYER>PHYSICAL</LAYER>
</COMPARAM>

F.2.2.3

String format for bytefield values (data type PDU_PT_BYTEFIELD)

A bytefield structure essentially contains an array of bytes. The structure includes a maximum number of bytes,
actual number of bytes and the array of bytes (see B.3.3.1).

EXAMPLE 1

Byte field contents for tester present message: ComParam

actual bytes = 2, data = 0x3E, 0x01.

<COMPARAM

EID=“ID1015">

CP_TesterPresentMessage: max bytes =12,

<ID>15
<SHORT |

<DESCR]
active on

<DATA 1
<DEFAU]
<CLASS
<LAYER

</COMPAR?

EXAMPLE 2

<COMPARAM
<ID>15
<SHORT |

<DESCR]
active on

/1ID>
| NAME>CP_TesterPresentMessages</SHORT_ NAME>

PTION> Define the Tester Present Message used to keep a diagnostic sessgion
a vehicle serial bus. </DESCRIPTION>

YPE>PDU PT BYTEFIELD</DATA TYPE>

LT VALUE>0x0C 0x02 0x3E 0x01</DEFAULT VALUE>
COM</CLASS>

APPLICATION</LAYER>

hM >

Same as EXAMPLE 1 with a mixture of hexadecimal and decimal numbers.

EID="ID1015">
/1D>
| NAME>CP_TesterPresentMessages</SHORT NAME>

PTION> Define the Tester Present Message® used to keep a diagnostic session
a vehicle serial bus. </DESCRIPTION>.

<DATA TYPE>PDU PT BYTEFIELD</DATA TYPE>
<DEFAULT VALUE>12 2 0x3E 1</DEFAULT VALUE>
<CLASS}COM</CLASS>
<LAYER}APPLICATION</LAYER>
</COMPARAM>
F.2.2.4 String format for longfield structures (data type PDU_PT_LONGFIELD)
A longfield structure essentially contains an array of longs. The structure includes a maximum number of 1dngs,
actual numHer of longs and the array of longs (see B.3.3.3).
EXAMPLE 1 Longfield contents for Can Baudrate Record: ComParam = CP_CanBaudrateRecord: max longs = 12, aftual
longs = 3, dath = 500000, 250000, 125000.
<COMPARAM LEID="T1D1 Qlgar
<ID>16</ID>

<SHORT NAME>CP CanBaudrateRecord</SHORT NAME>

<DESCRIPTION> List of baud rates to use during an OBD CAN initialization sequence.
</DESCRIPTION>

<DATA_ TYPE>PDU PT LONGFIELD</DATA TYPE>
<DEFAULT_VALUE>12 3 500000 250000 125000</DEFAULT VALUE>
<CLASS>BUSTYPE</CLASS>
<LAYER>PHYSICAL</LAYER>

</COMPARAM>
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MPLE 2 Same as EXAMPLE 1 with a mixture of hexadecimal and decimal numbers.

MPARAM EID=%“ID1016">
<ID>16</ID>
<SHORT NAME>CP_ CanBaudrateRecord</SHORT NAME>

<DESCRIPTION> List of baud rates to use during an OBD CAN initialization sequence.

ESCRIPTION>
<DATA TYPE>PDU PT LONGFIELD</DATA TYPE>

<DEFAULT_VALUE>0x0C 3 500000 250000 0x1e848</DEFAULT VALUE>
<CLASS>BUSTYPE</CLASS>

<LAYER>PHYSICAL</LAYER>

COMPARAM>

P.5  String format for complex structures (data type PDU_PT_STRUCTFIELD)

structures (see B.3.3.2).

EXA

Typ¢ = PDU_CPST_SESSION_TIMING = 1, max num structures = 255, actual num structures = 2.

data|= structure (1)

UNUM16 session =1
UNUMS8 P2Max_high = 60
UNUMS8 P2Max_low = 25
UNUMS P2Star_high = 250
UNUMS P2Star_low = 50

data|= structure (2)

</C
<C

</

UNUM16 session = 2
UNUMS8 P2Max_high = 65
UNUMS8 P2Max_low = 20
UNUMS P2Star_high = 255
UNUMS P2Star_low = 55

DMPARAM>

DMPARAM EID=“IDI10Q2 W>

ID>17</ID>

SHORT_ NAME>CP )SessionTimingOverride</SHORT NAME>

DATA T¥PB>PDU PT STRUCTFIELD</DATA TYPE>
KDEFAULT VALUE>1 255 2 1 60 25 250 50 2 65 20 255 55 </DEFAULT_VALUE>
CILASS>TIMING</CLASS>

LAVERSADDIICATION LAYER

DESCRIPTEQN> Override the ECU response to a set session timing command.

ructfield structure essentially contains an array of specific types of structures. Each structure in|the array is
rated by a space similar to PDU_PT_BYTEFIELD and PDU_PT_LONGFIELD ComParfam types. Tt,e structure

of specific

MPLE 1 Structfield contents for Can Session Timing override: ComParam (=.€P_SessionTimingOverride: Structure

</DE{CRIPTION>

COMPARAM>

EXAMPLE 2 Same as EXAMPLE 1 with a mixture of hexadecimal and decimal numbers.

</C
<C

OMPARAM>

OMPARAM EID=%“ID1017">

<ID>17</ID>

<SHORT NAME>CP SessionTimingOverride</SHORT NAME>

<DESCRIPTION> Override the ECU response to a set session timing command.

<DATA TYPE>PDU PT STRUCTFIELD</DATA TYPE>

© IS0 2017 - All rights reserved
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<DEFAULT VALUE>1 OxFF 2 1 60 25 250 50 0x02 65 20 OxFF 55 </DEFAULT VALUE>

<CLASS>TIMING</CLASS>
<LAYER>APPLICATION</LAYER>
</COMPARAM>

F.2.3 ComParam resolution tag

The MDF file contains an additional string value that specifies the resolution and unit of the ComParam. This is
only used for informational purposes. The resolution means that the ComParams set via PDUSetComParam and

received via PDUGetComParam will be in the defined resolution units.

|

Ifth CP P2"A. L 1oadi £0C 4l £l M ol 1d 4 ray
e — PLdl 1IdS A TCOUTULIVIT UL 'U,J 1115, UITIT UIT CIITIITU STITUUIU STIIU T UU

F.2.4 UML diagram of MDF

Figure F.2 phows the structure of the MVCI module description file. All elements attached to

raY
\%

4 a1l ral in} . ko]
LU OSTL LT WU dI dlll LU 4 O.

“MVCI_MOD[ULE_DESCRIPTION” element may exist multiple times, referring to different contents:

Within the ¢onfiguration, bus types are clearly separated from protocols because multiple|protocols may ru

the

1 on

the same bus type. The bus types are defined with the “BUSTYPE” element. Besides narie) ID and description,|this
element haga list of ComParams. The referenced ComParams need to be defined in th€.same file.

Protocols arfe defined with the “PROTOCOL” element and contain exactly the §ame sub-elements as the bus

«datatype»string

xsd.restriction

Fype

«datatype»
NameType

{documentation = pattern=[0-9a-zA-Z_]*, maxLength=128]}|

element.
PDU_OBJECT
+ID[1] : unsignedInt
+SHORT_NANIE[1] : NameType
+DESCRIPTIQN[0..1] : string
AN
MODULETYPE | J| PROTOCOL | [ 10_CTRE, | [ PINTYPE
+MODULETYPE | | * +PROTOCOL * +10_CTRI{ |** +PINTYPE | *
[ RESOURCE | [ BUSTYPE | [ COMPARAM |
+RESOURCE | * +BUSTYPE | +COMPARAM | »

ERROR_CODE

+ID : unsignedInt
+SHORT_NAME : string
+DESCRIPTION : string

+ERROR_CODE *

MVCI_MODULE_DESCRIPTION

+MVCI_PARTR_STANDARD_VERSION[1] : string/£ 2.2:0
+FILE_VERSIPN[1] : string

+DESCRIPTIQN[0..1] : string

+SUPPLIERNAMEJ0..1] : string

F.2.5 UML diagram of MDF elements COMPARAM

FiguteF.2 — UML class diagram of MVCI module description file (MDF)

ComParams are defined with the “COMPARAM” element and contain mandatory entries for a symbolic name
(“SHORT_NAME” element), an ID (“ID” element) and the ComParam type (“COMPARAM_TYPE” element) (see

B.3.3).
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«enumeration» «enumeration» «enumeration»
LayerType ComParamClassType ComParamDataType
+PHYSICAL +TIMING +PDU_PT_UNUMS8
+TRANSPORT +INIT +PDU_PT_SNUMS8
+APPLICATION +ERRHDL +PDU_PT_UNUM16
+BUSTYPE +PDU_PT_SNUM16
+UNIQUE_ID +PDU_PT_UNUM32
+TESTER_PRESENT +PDU_PT_SNUM32

+PDU_PT_ST

+PDU_PT_BYTEFIELD

+PDU_PT_LONGFIELD

RUCTFIELD

_ BUSTYRE % +COMPARAM REE COMPARAM
+EIP[1] : ID 0.1 | +EID[1] : ID
COMPARAM_REF +DATA[1] : ComRaramDgtaType
+COMPARAM :
+DEFAULT_VALUE[0..1] : string +DEFAULT_VALUE1] : sfring
+MIN_VALUE[0..1] : string +CLASS[1] :(ComParamDptaType
+MAX_VALUE[0.1] : string * 1 [+LAYER[H]sLayerType
- +RESOLYTIONIO0..1] : strjng
PROTOCOL +MIN_VALUE[O..1] : string
+COMPARAM_REF * #MAX_VALUE[O0..1] : stripg
+EIP[1]: ID <
0.1
Figure F.3 — UML class diagram of element COMPARAM
F.2)6 UML diagram of MDF element RESOURCE
Resgpurces consist of a bus type, and one protocol supported-on that bus type, and are defined by the {RESOURCE”
element. Besides name, ID and description, this element has a bus type, a protocol and a list of pin|numbers as

sub{elements. Bus types and protocols are referenced by an ID/IDREF mechanism and shall be define

d within the
terface. For

samle file. The list of pin numbers contains all pins this resource occupies on the vehicles DLC in
exainple, for SAE ]J1850 VPW, the list would include one pin, whereas for CAN, it would include two pins, one for
CAN High and one for CAN Low.
RESOURCE +PIN_ON_MODULE PIN_ON_MODULE
+EID[1] : ID \ 1* +PIN_ON_MODULE[1] : unsignelnt
* * *
1
PROTOCOL
+prOTOCOL ~ [*EIPIH: ID
1
BUSTYPE
+BUSTYPE +EID[1] : ID
+PINTYPE
PINTYPE
+EID[1] : ID

© IS0 2017 - All rights reserved
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F.2.7 UML diagram of MDF element MODULETYPE

As the last element in the logical chain, the modules are defined by the “MODULETYPE” element and have lists of
I/O controls and resources, besides name, ID and description. [/O controls are specified using the “IO_CTRL”
element. The elements are defined by name, ID and description. A detailed view on I/0 controls is depicted in 8.5.

MODULETYPE +RESOURCE_CONFLICT_GROUP | RESOURCE_CONFLICT_GROUP
) . [*DESCRIPTION[O.1] : string
* *
*
+RESOURCH 1.% +I0_CTRL | *
RHSOURCE 10_CTRL
+EIP[1]: 1D +EID[1] : ID

F.3 Cable

F.3.1 Genjeral

The cable d
vendor-sped

F.3.2 UM]

Each cable Rhas its own “CABLE” element and the-mandatory sub-elements “SHORT_NAME”, “DLC_TYPE” and

The sub-elg
mandatory
“CABLE_IDE

The “MAPPING” sub-element includes two mandatory sub-elements. The “PIN_ON_DLC” sub-element defines

pin number
protocol mg

The “CABL
“CABLE_ID_
identificatio

+RESOURCE_CONFLICT_GROUP

Figure F.5 — UML class diagram of element MODULETYPE, RESOUREE and IO_CTRL

description file (CDF)

escription file (depicted in Figure F.6) closes the“gap between the cable’s pin assignment and|
ific pin assignment on the MVCI protocol module’s DLC interface.

, diagram of CDF

ment “DESCRIPTION” is agaih, optional. Besides those sub-elements, there are two additi
sub-elements: a “MAPPRING” sub-element for each resource mapped and
NTIFICATION” sub-elemeft.

on the DLC, whilé-the “PIN_ON_VCI” sub-element defines the corresponding pin number on the M
dule.

E_IDENTIFICATION” sub-element contains the “CABLE_ID” sub-element, and optionally
PIN” stib"element, which contains a resistance value and a pin number for automatic ¢
n.

the

ID”.
pnal
one

the
[VCI
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hble
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MVCI_CABLE_DESCRIPTION

+MVCI_PART2_STANDARD_VERSION[1] : string = 2.2.0
+FILE_VERSION[1] : string

+DESCRIPTION[0..1] : string

+SUPPLIERNAMEJ0..1] : string

1 1
1.* +DLC_TYPE 1.* | +CABLE
-CABLE_IDENTIFICATION CABLE_IDENTIFICATION
DLC_TYPE CABLE =
+CABLE_ID[1] : unsignedInt
+EID[1] : ID 1 1
1 1
1.* +MAPPING * +CABLE_ID "PIN
\/
PDU_OBJECT MAPPING CABLE_ID_PIN
+ID|1] : unsignedInt +PIN_ONDLC[1] : unsignedInt +PIN_ON_MODULE[1] : unsignedint
+SHORT_NAME[1] : NameType +PIN_ON_MODULE[1] : unsignedInt +RESISTANCE_TO_GROUNB[1] : unsignedInt|
+DHSCRIPTION[0..1] : string

A RESISTANCE_T@OUND value of 4294967295 mdans “open”

P\

Figure F.6 — UML class diagram of cable description file (CDF)

F.4XML schema
XMIl schema for the D-PDU API Description Files.

<?xnpl version="1.0"” encoding=“UTF-8"7?>
<xsq:schema xmlns:xsd=“http://www.w3.0rg/2001/XMLSchema”>
<xsd:complexType name=“BUSTYPE”>
<xsd:complexContent>
<xsd:extension base="“PDY_OBJECT”>
<xsd:sequence>

<xsd:elemenk name="COMPARAM REF” minOccurs="0" maxOccurs="ungounded”
typg="COMPARAM REF”/>

</xsd:seguence>
<xsd:afkrfbute name=“EID” use=“required” type=“xsd:ID”/>
</xsd:eXtension>
</xsd:complexContent>
</xsd:complexType>
<xsd:confplekType name=“CABLE”>
<xsd:complexContent>

<xsd:extension base=“PDU_OBJECT”>

<xsd:sequence>

<xsd:element name="CABLE IDENTIFICATION” minOccurs="1" maxOccurs="1"
type=“CABLE IDENTIFICATION”/>

<xsd:element name="MAPPING” minOccurs="“1" maxOccurs="“unbounded”
type="MAPPING” />

<xsd:element name=“DLCTYPE” minOccurs=“1"” maxOccurs=%“1">
<xsd:complexType>
<xsd:attribute name=“IDREF” type=“xsd:IDREF” />
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:extension>

</xsd:complexContent>
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</xsd:complexType>
<xsd:complexType name=“CABLE DESCRIPTION FILE”>
<xsd:attribute name=“URI” use=“required” type=“xsd:anyURI”/>
</xsd:complexType>
<xsd:complexType name=“CABLE ID PIN”>
<xsd:sequence>

<xsd:element name="PIN_ON_ MODULE” minOccurs="1" maxOccurs="1"
type=“xsd:unsignedInt”/>

<xsd:element name=“RESISTANCE TO_ GROUND” minOccurs=%1"” maxOccurs="1"

type=“xsd:unsignedInt”/>
</xsd:sequence>
</xsd:complexType>

<xsd:cqmplexType name=“CABLE IDENTIFICATION”>

<xdd:sequence>
<xsd:element name=“CABLE ID” minOccurs=“1"” maxOccurs=“1" type=“xsd:unsignedInt?/5>

<xsd:element name="CABLE ID PIN” minOccurs="0" maxOccurs=unpounded”
type=“CABLH ID PIN”/>

</4sd:sequence>

</xsd:domplexType>

<xsd:cqmplexType name=“COMPARAM">
<xdd:complexContent>

<xsd:extension base=“PDU_OBJECT"”>
<xsd:sequence>

<xsd:element name="“DATA_ TYPE” mipdgcurs="1" maxOccurs="1’
type=“ComPdramDataType” />

<xsd:element name="DEFAULT VALUE” minOccurs="1" maxOccurs="1"
type=“xsd:dtring”/>

<xsd:element name=“CLASS” minOccurs="1" maxOccurs="1"
type=“ComPgdramClassType” />

<xsd:element name=“LAYER” minOccurs=®1” maxOccurs=“1" type=“LayerType”/>
<xsd:element name="RESOLUTZION" minOccurs="0" maxOccurs="1"
type=“xsd:qtring”/>
<xsd:element name=“MIN_ VALUE” minOccurs="“0” maxOccurs=“1" type=“xsd:string”/>
<xsd:element name=“MAX _VALUE” minOccurs="“0” maxOccurs="“1" type=“xsd:string”/>
</xsd:sequence>
<xsd:attribute name=“EID! use=“required” type=“xsd:ID”/>
</xsd:extension>
</Hqsd:complexContent>
</xsd:domplexType>
<xsd:cqmplexType name=“COMBPARAM REF”>
<xdd:sequence>
<xsd:elemert/wdme="DEFAULT VALUE” minOccurs=%“0” maxOccurs=“1" type=“xsd:string”/>
<xsd:element name=“MIN VALUE” minOccurs=“0” maxOccurs=“1" type=“xsd:string”/>
<xsd:glement name=“MAX VALUE” minOccurs=“0” maxOccurs=“1" type=“xsd:string”/>
<xgdwelement name=“COMPARAM” minOccurs=%“1"” maxOccurs="1">

<xsd:complexType>

d.dilirl1Dute Tidllle= 1DURLE Lype= d. LURLET
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
<xsd:simpleType name=“ComParamClassType”>
<xsd:restriction base=“xsd:string”>
<xsd:enumeration value=“undefined”/>
<xsd:enumeration value=“TIMING”/>
<xsd:enumeration value=“INIT”/>
<xsd:enumeration value=“COM”/>

<xsd:enumeration value=“ERRHDL”/>
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<xsd:enumeration value=“BUSTYPE”/>
<xsd:enumeration value=“UNIQUE ID”/>
<xsd:enumeration value=“TESTER PRESENT”/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name=“ComParamDataType”>
<xsd:restriction base=“xsd:string”>
<xsd:enumeration value=“undefined”/>
<xsd:enumeration value=“PDU PT UNUM8”/>
<xsd:enumeration value=“PDU PT SNUM8”/>
<xsd:enumeration value=“PDU PT UNUM16”/>
<xsd:enumeration value=“PDU_PT SNUM16”/>

] — 2 RS e S A= R 2 SOtV i Wa W72
g ey ™ O

<xsd:enumeration value=“PDU PT SNUM32"/>
<xsd:enumeration value=“PDU PT BYTEFIELD”/>
<xsd:enumeration value=“PDU PT STRUCTFIELD”/>
<xsd:enumeration value=“PDU PT LONGFIELD”/>
</xsd:restriction>
</x%xsd:simpleType>
<xsd:complexType name=“DLCTYPE">
<xsd:complexContent>
<xsd:extension base=“PDU_OBJECT”>
<xsd:attribute name=“EID” use=“required” type=“xsdiID”/>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name=“ERROR CODE”>
<xsd:sequence>
<xsd:element name=“ID” minOccurs=“1" MaxOccurs=“1" type=“xsd:unsignedInt”/>
<xsd:element name=“SHORT NAME” minJ@gurs=“1" maxOccurs=“1" type=“NameType”/>
<xsd:element name=“DESCRIPTION” minOccurs="1” maxOccurs=“1" type=“xsd:string”/
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name=%"I0 CTRL"p
<xsd:complexContent>
<xsd:extension bag&=IPDU_OBJECT”>
<xsd:attribetes/name="EID” use=“required” type=“xsd:ID”/>
</xsd:extensien>
</xsd:complexContent>
</xsd:complexTygex
<xsd:simpleType Jname="LayerType”>
<xsd:resbriction base=“xsd:string”>
<xgd:enumeration value=“undefined”/>
Xxsd:enumeration value=“PHYSICAL”/>
<xsd:enumeration value=“TRANSPORT”/>
<xsd:enumeration value=“APPLICATION”/>

</xsd:restriction>
</xsd:simpleType>
<xsd:complexType name=“LIBRARY FILE”>
<xsd:attribute name=“URI” use=“required” type=“xsd:anyURI”/>
</xsd:complexType>
<xsd:complexType name=“MAPPING”>

<xsd:sequence>

<xsd:element name=“PIN ON DLC” minOccurs=“1” maxOccurs=“1" type=“xsd:unsignedInt”/>

<xsd:element name="PIN_ON_MODULE” minOccurs="1" maxOccurs=“1"

type=“xsd:unsignedInt”/>

</xsd:sequence>

</xsd:complexType>
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<xsd:complexType name=“"MODULE DESCRIPTION FILE"”>
<xsd:attribute name=“URI” use=“required” type=“xsd:anyURI”/>
</xsd:complexType>
<xsd:complexType name=“MODULETYPE”>
<xsd:complexContent>
<xsd:extension base=“PDU_OBJECT”>
<xsd:sequence>

<xsd:element name="RESOURCE_CONFLICT_GROUP” minOccurs="0"

maxOccurs=“unbounded” type=“RESOURCE CONFLICT GROUP”/>
<xsd:element name=“IO CTRL” minOccurs=%“0” maxOccurs=“unbounded”>
<xsd:complexType>
<xsd:attribute name=“IDREF” type=“xsd:IDREF” />

< d:complexType>

</xsd:element>

<xsd:element name=“RESOURCE” minOccurs="“1" maxOccurs=“unbounded”>
<xsd:complexType>
<xsd:attribute name=“IDREF” type=“xsd:IDREF” />
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:extension>
</Hqsd:complexContent>
</xsd:domplexType>
<xsd:cqmplexType name=“"MVCI_CABLE DESCRIPTION">
<xdd:sequence>
<xsd:element name=“"DESCRIPTION” minOccurs=“0"” maxOccuxs=“1" type=“xsd:string”/>
<xsd:element name=“SUPPLIER NAME” minOccurs=%“0” ma%0écurs=“1" type=“xsd:string”/>
<xsd:element name=“DLCTYPE” minOccurs="“1" maxOcel¥¥s="unbounded” type=“DLCTYPE”/>
<xsd:element name=“CABLE” minOccurs=“1" maxOgchx's=“unbounded” type=“CABLE”/>
</Aqsd:sequence>

<xdqd:attribute
fixed="2.2]1"/>

<xdd:attribute name=“FILE VERSION” use=)required” type=“xsd:string”/>

name="MVCI PART2 STANDARD VERSION” use=“required” type=“xsd:string”

</xsd:domplexType>
<xsd:ellement name=“MVCI_CABLE_DESCRIPTION” type=“MVCI_CABLE_ DESCRIPTION”/>
<xsd:cqmplexType name="MVCI_ MODULE DESCRIPTION">

<xdd:sequence>

type="MODUI]

<xsd:element
<xsd:element
<xsd:element

<xsd:element

ETYPE” />

<xsd:elem&bht

<xsd:edement

name="DESCRIPTION” minOccurs=“0"” maxOccurs=“1" type=“xsd:string”/>

name=“SUPPLIER NAME” minOccurs=“0” maxOccurs=“1"” type=“xsd:string”/>

nap®="PINTYPE” minOccurs="0"” maxOccurs=“unbounded” type=“PINTYPE”/>
name="MODULETYPE”

minOccurs="0" maxOccurs=“unbounded”

name="RESOURCE” minOccurs=%“0” maxOccurs=“unbounded” type=“RESOURCE”/>
name="PROTOCOL” minOccurs=%“0” maxOccurs=“unbounded” type=“PROTOCOL”/>

<xsdwelement name="BUSTYPE” minOccurs=“0” maxOccurs=“unbounded” type=“BUSTYPE”/>

sxsdielement name=“IO0 CTRL” minOccurs=%“0” maxOccurs=“unbounded” type=“I0 CTRL”/>

d:element name=“COMPARAM” minQccurs="0"” maxOccurs=“nnbonunded”

name="ERROR_CODE”

tyvpe="COMPARAM"

<xsd:element minOccurs="0" maxOccurs="“unbounded”

type=“ERROR_CODE”/>
</xsd:sequence>

<xsd:attribute
fixed="2.2.1"/>

<xsd:attribute name=“FILE VERSION” use=“required” type=“xsd:string”/>

name="MVCI_PART2 STANDARD VERSION” use="“required” type="“xsd:string”

</xsd:complexType>
<xsd:element name="MVCI MODULE DESCRIPTION” type=“MVCIiMODULEiDESCRIPTION"/>
<xsd:complexType name="MVCI PDU API">
<xsd:sequence>
<xsd:element name=“SHORT NAME” minOccurs=“1” maxOccurs=“1" type=“NameType”/>

<xsd:element name=“DESCRIPTION” minOccurs=“0” maxOccurs=“1" type=“xsd:string”/>
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<xsd:element name=“SUPPLIER NAME” minOccurs="“0” maxOccurs="“1" type=“xsd:string”/>
<xsd:element name=“LIBRARY FILE” minOccurs=“1"” maxOccurs=“1" type=“LIBRARY FILE”/>

<xsd:element name="MODULE DESCRIPTION FILE” minOccurs="1" maxOccurs="1"
type=“MODULE_DESCRIPTION FILE”/>
<xsd:element name="CABLE DESCRIPTION FILE” minOccurs="1" maxOccurs="1"

type=“CABLE_DESCRIPTION FILE”/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="MVCI PDU API ROOT”>
<xsd:sequence>
<xsd:element name="MVCI_PDU API” minOccurs="0" maxOccurs=“unbounded”
type=“MVCI_PDU_API"/>
</xsd:sequence>

<xsd:attribute name="MVCI_PARTZ2_ STANDARD VERSION” use=“required” type="xsd:string”
fixdd="2.2.1"/>

</xsd:complexType>
<xsd:element name=“MVCI PDU API ROOT” type=“MVCI PDU API ROOT”/>
<xsd:simpleType name=“NameType”>
<xsd:restriction base=“xsd:string”>
<xsd:pattern value=“[0-9a-zA-Z ]*"/>
<xsd:maxLength value=“128"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:complexType name=“PDU OBJECT”>
<xsd:sequence>
<xsd:element name=“ID” minOccurs=“1" maxOccurs=1"" type=“xsd:unsignedInt”/>
<xsd:element name=“SHORT NAME” minOccurs=“1" {haxOccurs="1" type=“NameType”/>
<xsd:element name=“DESCRIPTION” minOccurs=“0¢" maxOccurs=“1" type=“xsd:string”/
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name=“PIN_ON_MODULE”>
<xsd:sequence>

<xsd:element name="PINJON MODULE” minOccurs="1" maxOcdurs="1"
typg="xsd:unsignedInt”/>

<xsd:element name=“PINT¥PE™ minOccurs=“1"” maxOccurs=“1">
<xsd:complexType>
<xsd:attrilute name=“IDREF” type=“xsd:IDREF” />
</xsd:complexType>
</xsd:element>
</xsd:sequencep
</xsd:complexType>
<xsd:complexType hame="PINTYPE">
<xsd:comglexContent>
<ked:extension base=“PDU_OBJECT”>
<xsd:attribute name=“EID” use=“required” type=“xsd:ID”/>
</xsd:extension>

</xsd:complexContent>

</xsd:complexType>
<xsd:complexType name=“PROTOCOL">
<xsd:complexContent>
<xsd:extension base="“PDU OBJECT”>
<xsd:sequence>

<xsd:element name="COMPARAM REF” minOccurs="0" maxOccurs="unbounded”
type=“COMPARAM REF”/>

</xsd:sequence>
<xsd:attribute name=“EID” use=“required” type=“xsd:ID”/>
</xsd:extension>
</xsd:complexContent>

</xsd:complexType>
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<xsd:complexType name=“RESOURCE">
<xsd:complexContent>
<xsd:extension base=“PDU OBJECT”>
<xsd:sequence>
<xsd:element name="PIN ON MODULE” minOccurs="1" maxOccurs="unbounded”
type=“PIN ON MODULE”/>
<xsd:element name=“BUSTYPE” minOccurs=“1"” maxOccurs=%“1">
<xsd:complexType>
<xsd:attribute name=“IDREF” type=“xsd:IDREF” />
</xsd:complexType>
</xsd:element>
<xsd:element name=“PROTOCOL” minOccurs=“1” maxOccurs=“1">
<xsd:complexType>
<xsd:attribute name=“IDREF” type=“xsd:IDREF” />

</xsd:complexType>
</xsd:element>
</xsd:sequence>
<xsd:attribute name=“EID” use=“required” type=“xsd:ID”/>
</xsd:extension>
</Hsd:complexContent>
</xsd:domplexType>
<xsd:cqmplexType name="RESOURCE CONFLICT GROUP”>
<xqd:sequence>
<xsd:element name=“DESCRIPTION” minOccurs=“0"” maxOccurs=}I¥ type=“xsd:string”/>
<xsd:element name=“RESOURCE” minOccurs=%“1" maxOccurs="¥dnbeunded”>
<xsd:complexType>
<xsd:attribute name=“IDREF” type=“xsd:IDREE“/>
</xsd:complexType>
</xsd:element>
</Hsd:sequence>
</xsd:domplexType>

</xsd:scherja>

F.5 Description file examples

F.5.1 Example MVCI protocol module

This subclayse will demonstrate how a-D-PDU API's and MVCI protocol module’s capabilities have to be descrjbed
according t¢ the D-PDU API XME sehema. The capabilities of an example MVCI protocol module are shown in
Figure F.7. The example is considering different data link controllers, physical link transceivers and diagng¢stic
connectors. [Also, multiplexihg and shared pin resources are considered. All combinations of protocols, data|link
layers and ghysical link layers supported by this example are listed below the figure. The pin numbers listed fefer
to the pin agsignmentonithe cable, not on the example MVCI protocol module.
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Supported resources
Dual-wire CAN on pins 3 and 11 (Protocols: ISO 11898, ISO 15765, SAE ]J1939)
Dual-wire CAN on pins 6 and 14 (Protocols: IS011898, ISO15765, SAE ]J1939)
Single-wire CAN on pin 1 (Protocols: ISO 11898, ISO 15765)

ISO K-Line on pin 7 (Protocol: KWP2000, ISO 91412)
ISO K-Line on pin 9 (Protocol: KWP2000, ISO 9141-2)
ISO K-Line on pin 12 (Protocol: KWP2000, IS0.9141-2)
ISO K-Line on pin 15 (Protocol: KWP2000; ISO 9141-2)
SCI_B_ENGINE - Tx on pin 12 and Rx 6n,pin 7 (Protocol: SAE J2610)
SCI_B_TRANS - Tx on pin 9 and Rx 6n pin 15 (Protocol: SAE ]J2610)

Figure F.7 — Example MVCI protocol module

LZXA LD OO

example in Figure 7 supports the following resources:

singleswire CAN on pin 1 (Protocols: ISO 11898, ISO 15765);

dual-wire CAN©nypins 3 and 11 (Protocols: ISO 11898, ISO 15765, SAE ]J1939);

dual-wire-€AN on pins 6 and 14 (Protocols: ISO 11898, ISO 15765, SAE J1939);

ISO K-Line on pin 9 (Protocol: KWP2000, ISO 9141-2);

ISO K-Line on pin 12 (Protocol: KWP2000, ISO 9141-2);

ISO K-Line on pin 15 (Protocol: KWP2000, ISO 9141-2);
SCI_B_ENGINE - Tx on pin 12 and Rx on pin 7 (Protocol: SAE ]J2610);

SCI_B_TRANS - Tx on pin 9 and Rx on pin 15 (Protocol: SAE ]2610).
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F.5.2 Example root description file

According to the MVCI protocol module setup (see example root description file), there shall be at least two D-
PDU API entries in the root description file. The XML entry MVCI_PDU_API “D_PDU_API_1" is the implementation
supporting this example MVCI protocol module. Using XML entry LIBRARY_FILE (contains filename including full
application will find the D-PDUAPI implementation’s dynamic library at “C:\tmp1\D-PDU API
Example.dll”. Similarly, the application may locate the D-PDU API implementation’s MDF and CDF file by reading
the XML entry MODULE_DESCRIPTION_FILE and CABLE_DESCRIPTION_FILE (both contain filename including full

path), the

path).

EXAMPLE

Root description file (RDF file).

<?xml version="1.0"” encoding=“UTF-8"7?>

<!-- D-PDU-

<MVCI_PDU_j
xsi:noNameg
MVCI_ PART2 |

<MVCI PDU |
<SHORT_N
<DESCRIF
<SUPPLIH
<LIBRARY
<MODULE |
<CABLE_]]
</MVCI_PDU
<MVCI PDU |
<SHORT N
<DESCRIF

API root file -->

PI ROOT xmlns:xsi=http://www.w3.0rg/2001/XMLSchema-instance
paceSchemaLocation="C:\Data\Dev\eclipse\workspace\PduApi\pdu.xsd”

STANDARD VERSION=“2.2.17>
API>
AME>D PDU API 1</SHORT NAME>

TION>D-PDU-API Implementation used for MVCI of vendor #1</DESCRIPTION>
R _NAME>Vehicle Doctor Ltd.</SUPPLIER NAME>

FILE URI=“file:/c:/tmpl/PDUAPI VEHICLEDOCTOR 2.2.1.d11”/>

DESCRIPTION FILE URI=“file:/c:/tmpl/MDF VEHICLEDOCTOR VCI1l 2.2{1.xml”/>
ESCRIPTION FILE URI=“file:/c:/tmpl/CDF VEHICLEDOCTOR VCI1l 2,2 .\l.xml”/>
API>

API>

AME>D PDU_API 2</SHORT NAME>

TION>D-PDU-API Implementation used for MVCI of vendor #2</DESCRIPTION>

<SUPPLIHR NAME>OBD Bob Ltd.</SUPPLIER NAME>
<LIBRARY FILE URI=“file:/c:/tmp2/PDUAPI_OBDBOB 2.2.1.d411"/>
<MODULE |DESCRIPTION FILE URI=“file:/c:/tmp2/MDF_OBDB®B VCIx 2.2.1.xml”/>
<CABLE JJESCRIPTION FILE URI=“file:/c:/tmp2/CDF _OBDBOB VCIx _2.2.1.xml”/>
</MVCI_PDU API>
</MVCI_PDU [API ROOT>
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F.5.3 Example module description file

The module description file (see example module description file) describes the example MVCI protocol module’s
capabilities in detail up to the pins seen on the MVCI protocol module itself. It does not include any mapping onto
pins on a diagnostic link connector (DLC).

EXAMPLE Module Description file (MDF file). This is only an example and not a template based on the latest ComParam
definitions.

<?xml version=“1.0"” encoding=“UTF-8"72>
<!-- D-PDU-API module description file -->

<MVCI_MODULE DESCRIPTION xmlns:xsi=http://www.w3.0rg/2001/XMLSchema-instance
xsi:noNamespaceSchemalocation="C:\Data\Dev\eclipse\workspace\PduApi\pdu.xsd” FILE VERSION=“0.0.1"
MVCY PART2 STANDARD VERSION=%“2.2.1">

<DHSCRIPTION>This is an example for a module description file</DESCRIPTION>
<SYPPLIER NAME>Vehicle Doctor Ltd.</SUPPLIER NAME>
<PINTYPE EID=“ID2297">

ID>2000</ID>

SHORT NAME>HI</SHORT NAME>
DESCRIPTION>High signal</DESCRIPTION>
</BINTYPE>

<PINTYPE EID=“ID2298">

ID>2001</ID>

SHORT NAME>LO</SHORT NAME>
DESCRIPTION>Low signal</DESCRIPTION>
</BINTYPE>

<PINTYPE EID=“ID2299">

ID>2002</1ID>

SHORT NAME>K</SHORT NAME>
DESCRIPTION>K line</DESCRIPTION>
</BINTYPE>

<PINTYPE EID=“ID2300">

ID>2003</ID>

SHORT NAME>L</SHORT NAME>
DESCRIPTION>L line</DESCRIPTIONX
</BINTYPE>

<PINTYPE EID=“ID2301">

ID>2004</ID>

SHORT NAME>TX</SHORT{ NAME>
DESCRIPTION>TX 1ine<)DESCRIPTION>
</BINTYPE>

<PINTYPE EID=“TD2302">

ID>2005</IR>

SHORT NAME>RX</SHORT NAME>
DESCRBRTION>RX line</DESCRIPTION>
</BINTYPE>

<P LML LI N"TD23037”

<ID>2006</ID>
<SHORT NAME>PLUS</SHORT NAME>
<DESCRIPTION>Plus line</DESCRIPTION>

</PINTYPE>
<PINTYPE EID=“ID2304">
<ID>2007</1ID>

<SHORT_NAME>MINUS</SHORT NAME>
<DESCRIPTION>Minus line</DESCRIPTION>

</PINTYPE>
<PINTYPE EID=%“ID2305">
<ID>2008</ID>
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<SHORT NAME>SINGLE</SHORT NAME>
<DESCRIPTION>Single line</DESCRIPTION>

</PINTYPE>

<PINTYPE EID=“ID2306">
<ID>2009</ID>

<SHORT_ NAME>IGN</SHORT NAME>
<DESCRIPTION>Pin for detection of Ignition Sense State</DESCRIPTION>

</PINTYPE>

<PINTYPE EID=%“ID2307">
<ID>2010</ID>

<SHORT NAME>PROGV</SHORT NAME>

<DESCRIPTION> Pin for Reading and Setting the Programable Voltage </DESCRIPTION>

</PINTYPE

<MODULETYPH>
<ID>5004/ID>

<SHORT NAME>Example VCI 1</SHORT NAME>
<DESCRIHTION>Example MVCI #1 of vendor #1</DESCRIPTION>

<RESOUR(E-CONFLICT-GROUP>

<DESCHIPTION>Conflicts with CAN controller</DESCRIPTION>

<RESOURCE
<RESOURCE
<RESOURCE
<RESOURCE
<RESOURCE
<RESOURCE
<RESOUYRCE
<RESOURCE

IDREF=“ID11"/>
IDREF="“ID12"/>
IDREF="“ID13"/>
IDREF="“ID14"/>
IDREF=“ID15"/>
IDREF="“ID16"/>
IDREF=“ID17"/>
IDREF=“ID18"/>

</RESOUHCE-CONFLICT-GROUP>
<RESOUR(E-CONFLICT-GROUP>

<DESCHIPTION>Conflicts with UART</DESCRIPTION>

<RESOURCE
<RESOURCE
<RESOURCE
<RESOURCE
<RESOURCE
<RESOUYRCE

IDREF=“ID19"/>
IDREF=“ID20"/>
IDREF="“ID21"/>
IDREF=“ID22"/>
IDREF=“ID23"/>
IDREF="“ID24"/>

</RESOUHCE-CONFLICT-GROUP>
<IO CTRI} IDREF=%“ID2199"/>
<IO CTRI} IDREF=“ID2200"/>

<RESOUR(E
<RESOUR(E
<RESOUR({E
<RESOUR({E
<RESOUR(E
<RESOUR(E
<RESOUR(E

IDREF=“ID11"/%
IDREF="1D124/>
IDREF="TBR13)/>
IDREF=CTID14” />
IDRER=NID15” />
YRREF="1ID16"/>
IDREF=“ID17"/>

<RESOURCE
<RESOURCE
<RESOURCE
<RESOURCE
<RESOURCE
<RESOURCE
<RESOURCE
</MODULETYPE
<MODULETYPE>
<ID>501</I

<SHORT NAME>Example VCI 2</SHORT NAME>
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<DESCRIPTION>Example MVCI #2 of vendor #1</DESCRIPTION>
<RESOURCE IDREF=%“ID23"/>
</MODULETYPE>
<RESOURCE EID=“ID11">
<ID>400</ID>
<SHORT NAME>DW CAN 1</SHORT NAME>
<DESCRIPTION>Dual Wire CAN on pins 2 and 3 for protocol #1</DESCRIPTION>
<PIN ON_MODULE>
<PIN_ON_MODULE>2</PIN_ON_ MODULE>
<PINTYPE IDREF=“ID2297"/>
</PIN_ON_MODULE>
<PIN ON_MODULE>

It A MO fo et A AT

Ee) Ee)
T T DT T Tt O Do

<PINTYPE IDREF=“ID2298"/>
/PIN ON_MODULE>
BUSTYPE IDREF=“ID4"/>
PROTOCOL IDREF=“ID52"/>
</BESOURCE>
<RESOURCE EID=%“ID12">
ID>401</ID>
SHORT NAME>DW CAN 2</SHORT NAME>
DESCRIPTION>Dual Wire CAN on pins 2 and 3 for protocol #2</DESERIPTION>
PIN ON MODULE>
<PIN ON_MODULE>2</PIN ON_MODULE>
<PINTYPE IDREF=%“ID2297"/>
/PIN_ON_MODULE>
PIN ON MODULE>
<PIN ON MODULE>3</PIN ON MODULE>
<PINTYPE IDREF=%“1D2298"/>
/PIN ON MODULE>
BUSTYPE IDREF=“ID4"/>
PROTOCOL IDREF=“ID53"/>
</RESOURCE>
<RESOURCE EID=“ID13">
ID>402</ID>
SHORT NAME>DW CAN 3</SHORTSNAME>
DESCRIPTION>Dual Wire CANwon pins 2 and 3 for protocol #3</DESCRIPTION>
PIN ON MODULE>
<PIN ON MODULE>2</RIN ON MODULE>
<PINTYPE IDREF¥SADB2297”/>
/PIN ON_ MODULE>
PIN ON MODWULE>
<PIN_ ON{MPDULE>3</PIN ON MODULE>
<PINTY¥PE IDREF=%“1D2298"/>
/PIN_ON_MODULE>
BUSTYPE IDREF=“ID4"/>

<PROTOCOL IDREF=%“ID54"/>
</RESOURCE>
<RESOURCE EID=%“ID14">
<ID>403</ID>
<SHORT NAME>DW CAN 4</SHORT NAME>
<DESCRIPTION>Dual Wire CAN on pins 4 and 5 for protocol #1</DESCRIPTION>
<PIN ON_ MODULE>
<PIN ON_MODULE>4</PIN ON MODULE>
<PINTYPE IDREF=%“ID2297"/>
</PIN_ON MODULE>
<PIN ON_ MODULE>
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<PIN_ON MODULE>5</PIN ON_MODULE>
<PINTYPE IDREF=“ID2298"/>
</PIN_ON MODULE>
<BUSTYPE IDREF=%“ID4"/>
<PROTOCOL IDREF=“ID52"/>
</RESOURCE>
<RESOURCE EID=%“ID15">
<ID>404</1D>
<SHORT NAME>DW CAN 5</SHORT NAME>
<DESCRIPTION>Dual Wire CAN on pins 4 and 5 for protocol #2</DESCRIPTION>
<PIN_ON_MODULE>
<PIN_ON_MODULE>4</PIN_ON_MODULE>

<PINT Y RE—FBREF=\ERpA205
</PIN_ON MODULE>
<PIN_ ON |MODULE>
<PIN (N MODULE>5</PIN ON MODULE>
<PINTYPE IDREF=%“ID2298"/>
</PIN ON MODULE>
<BUSTYPH IDREF=“ID4”"/>
<PROTOCQL IDREF=“ID53"/>
</RESOURCH>
<RESOURCE |[EID=“ID16">
<ID>4054/ID>
<SHORT NAME>DW CAN_ 6</SHORT NAME>
<DESCRIHTION>Dual Wire CAN on pins 4 and 5 for protocol #3</DESCRIPTION>
<PIN_ON |MODULE>
<PIN_ (N MODULE>4</PIN ON MODULE>
<PINTYPE IDREF=%“ID2297"/>
</PIN ON MODULE>
<PIN_ON |MODULE>
<PIN (N MODULE>5</PIN ON MODULE>
<PINTYPE IDREF=%“ID2298"/>
</PIN_ON MODULE>
<BUSTYPH IDREF=%“ID4"/>
<PROTOCQL IDREF=%“ID54"/>
</RESOURCH>
<RESOURCE |[EID=%“ID17">
<ID>4064/1ID>
<SHORT NAME>SW CAN 1</SHORI_NAME>
<DESCRIHTION>Single Wir& €AN on pin 2 for protocol #1</DESCRIPTION>
<PIN_ ON |MODULE>
<PIN_ (N MODULE>1</BFIN ON MODULE>
<PINTYPE IDREFENID23057/>
</PIN_ON MODULES
<BUSTYPH IPREF=“ID5"/>
<PROTOCQL*LDREF=“ID52"/>

</RESOURCE>
<RESOURCE EID=%“ID18">
<ID>407</ID>
<SHORT NAME>SW _CAN 2</SHORT NAME>
<DESCRIPTION>Single Wire CAN on pin 2 for protocol #2</DESCRIPTION>
<PIN ON_ MODULE>
<PIN_ ON MODULE>1</PIN ON MODULE>
<PINTYPE IDREF=%“ID2305"/>
</PIN_ON MODULE>
<BUSTYPE IDREF=“ID5"/>
<PROTOCOL IDREF=“ID53"/>
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</RESOURCE>

<RESOURCE EID=“ID19">
<ID>408</ID>
<SHORT NAME>K LINE 1</SHORT NAME>
<DESCRIPTION>K-Line on pin 6</DESCRIPTION>
<PIN_ON_MODULE>

<PIN ON MODULE>6</PIN ON MODULE>
<PINTYPE IDREF=%“ID2299”/>

</PIN_ON_MODULE>
<BUSTYPE IDREF=“ID3"/>
<PROTOCOL IDREF=“ID50"/>

ISO 22900-2:2017(E)

</RESOURCE>
<RESOBREF—FFB="FP20L
ID>409</ID>
SHORT NAME>K LINE 2</SHORT NAME>
DESCRIPTION>K-Line on pin 7</DESCRIPTION>
PIN ON_ MODULE>
<PIN_ON MODULE>7</PIN ON MODULE>
<PINTYPE IDREF=“ID2299”/>
/PIN ON MODULE>
BUSTYPE IDREF=“ID3"/>
PROTOCOL IDREF=“ID50"/>
</RESOURCE>
<RESOURCE EID=“ID21">
ID>410</ID>
SHORT NAME>K LINE 3</SHORT NAME>
DESCRIPTION>K-Line on pin 8</DESCRIPTION>
PIN ON_ MODULE>
<PIN ON MODULE>8</PIN ON MODULE>
<PINTYPE IDREF=“ID2299"/>
/PIN ON MODULE>
BUSTYPE IDREF=“ID3"/>
PROTOCOL IDREF=“ID50"/>
</RESOURCE>
<RESOURCE EID=“ID22">
ID>411</ID>
SHORT NAME>K LINE_4</SHORT/NAME>
DESCRIPTION>K-Line op-pifi 9</DESCRIPTION>
PIN ON_ MODULE>
<PIN ON MODULEXY<}PIN ON MODULE>
<PINTYPE IDRBFI“ID2299”/>
/PIN ON_ MOBULE>
BUSTYPE _{DREF="“ID3"/>
PROTQCOL " IDREF=“ID50"/>
</RES@QURCE>
<RESOURCE EID=“ID23">
<ID>412</ID>

<SHORT NAME>SCI 1</SHORT NAME>

<DESCRIPTION>SCI on pins 6 and 8</DESCRIPTION>

<PIN ON MODULE>

<PIN_ON MODULE>6</PIN ON MODULE>
<PINTYPE IDREF=“ID2302"/>

</PIN_ON MODULE>
<PIN ON MODULE>

<PIN ON MODULE>8</PIN ON MODULE>
<PINTYPE IDREF=“ID2301"/>

</PIN ON MODULE>
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<BUSTYPE IDREF=“ID6"/>
<PROTOCOL IDREF=“ID51"/>
</RESOURCE>

<RESOURCE

EID=%ID24">

<ID>413</ID>

<SHORT_NAME>SCI_2</SHORT_NAME>
<DESCRIPTION>SCI on pins 7 and 9</DESCRIPTION>
<PIN_ON_MODULE>
<PIN_ON_MODULE>9</PIN_ON MODULE>
<PINTYPE IDREF=“ID2302"/>
</PIN_ON_MODULE>
<PIN_ON_MODULE>

<PIN G

<PINTY
</PIN_ON
<BUSTYPH
<PROTOC(
</RESOURCH
<PROTOCOL
<ID>300
<SHORT N
<DESCRIH
<COMPAR]
<DEFAU
<COMP]
</COMPAH
<COMPARJ
<DEFAU
<COMPH
</COMPAR
<COMPAR]
<DEFAU
<COMP]]
</COMPAH
<COMPAR]]
<DEFAU
<MAX_V
<COMP]]
</COMPAH
<COMPAR]
<DEFAU
<COMPH
</COMPAH
<COMPAR]
<DEFAL

M—MOBHHES <P HN—ON—MOBEHE
PE IDREF=“ID2301"/>
 MODULE>
IDREF="ID6"/>
I, IDREF=“ID51"/>
>
EID="ID50">
/1D>
AME>ISO 14230 3 on ISO 14230 2</SHORT NAME>
TION>Keyword protocol 2000 on K-Line (ISO 14230)</DESCRIPTION>
M REF>
LT VALUE>0</DEFAULT VALUE>
RAM IDREF=“ID1002"/>
AM REF>
M REF>
LT VALUE>0</DEFAULT VALUE>
RAM IDREF=“ID1005"/>
[AM REF>
M REF>
LT VALUE>100</DEFAULT VALUE>
RAM IDREF=“ID1006"/>
AM REF>
M REF>
LT VALUE>50</DEFAULT_ VALUES
ALUE></MAX VALUE>
RAM IDREF=“ID1008"/>
[AM REF>
M REF>
LT VALUE>110</ADEFAULT VALUE>
RAM IDREF={ID1013”/>
[AM REF>
M REE>
LT /VALUE>0</DEFAULT VALUE>
RAM) IDREF="ID1016"/>

<COMPA

</COMPARAM REF>
<COMPARAM REF>

<DEFAULT VALUE>3</DEFAULT VALUE>
<COMPARAM IDREF=%“ID1017"/>

</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1018"/>
</COMPARAM REF>
<COMPARAM REF>

<DEFAULT VALUE>0</DEFAULT VALUE>
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<MAX_ VALUE></MAX VALUE>
<COMPARAM IDREF=“ID1019"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>3</DEFAULT VALUE>
<COMPARAM IDREF=“ID1020"/>
</COMPARAM_REF>
<COMPARAM_REF>
<DEFAULT_VALUE>0</DEFAULT_ VALUE>
<COMPARAM IDREF=“ID1021"/>
</COMPARAM REF>
<COMPARAM REF>

P R e R e s s 2 N 5 & R =i aWa WaVal SR ALIT O SZ2 T I
Do TITOTT Do IO

<COMPARAM IDREF=“ID1022"/>
/COMPARAM REF>
COMPARAM REF>

<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=%“ID1023"/>
/COMPARAM REF>

COMPARAM REF>

<DEFAULT_VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1024"/>
/COMPARAM REF>
COMPARAM REF>

<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1025"/>
/COMPARAM REF>
COMPARAM REF>

<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1026"/>
/COMPARAM REF>
COMPARAM REF>
<DEFAULT_VALUE>0</DEFAULT_VALUE>
<COMPARAM IDREF=“ID1027"/>
/COMPARAM REF>

COMPARAM REF>

<DEFAULT VALUE>1</DEFAULT/VALUE>
<COMPARAM IDREF=“IDXQ28"/>
/COMPARAM REF>

COMPARAM REF>

<DEFAULT VALUE>1</DEFAULT VALUE>
<COMPARAM¢IBREF="ID1031"/>
/COMPARAM REF>

COMPARAM "REF>

<PEFAULT_ VALUE>51</DEFAULT VALUE>
<MAX VALUE></MAX_VALUE>
<COMPARAM IDREF=“ID1100"/>
</COMPARAM REF>
<COMPARAM REF>

<DEFAULT VALUE>1</DEFAULT VALUE>
<COMPARAM IDREF=“ID1101"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1102"/>
</COMPARAM REF>
<COMPARAM REF>
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<DEFAULT VALUE>16</DEFAULT VALUE>
<COMPARAM IDREF=“ID1135"/>
</COMPARAM REF>
<COMPARAM REF>
<COMPARAM IDREF=“ID1136"/>
</COMPARAM REF>
<COMPARAM_ REF>
<COMPARAM IDREF=“ID1137"/>
</COMPARAM REF>
<COMPARAM REF>

<DEFAULT VALUE>51</DEFAULT VALUE>
<COMPARAM IDREF=%“ID1138"/>

</COMPARAM—REFR
<COMPARAM REF>
<DEFAULT VALUE>241</DEFAULT VALUE>
<COMPARAM IDREF=%“ID1139"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAULT VALUE>4</DEFAULT VALUE>
<COMPARAM IDREF=“ID1141"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAYLT_VALUE>2</DEFAULT_VALUE>
<COMPARAM IDREF=“ID1142"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAYLT VALUE>40</DEFAULT VALUE>
<COMPARAM IDREF=“ID1146"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=%“ID1147"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAULT_ VALUE>40</DEFAULT VALUE>
<COMPARAM IDREF=“ID1148"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAYLT VALUE>10</DEFAULT,VALUE>
<COMPARAM IDREF=“ID11492%>
</COMPAHAM REF>
<COMPARAM REF>
<COMPARAM IDRBE=)ID1150”/>
</COMPAHAM REF>
<COMPARAM REF>
<COMPARAM IDREF=“ID1151"/>

</COMPARAM REF>
<COMPARAM REF>

<DEFAULT VALUE>16</DEFAULT VALUE>
<COMPARAM IDREF=“ID1152"/>

</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1153"/>
</COMPARAM_REF>
<COMPARAM REF>

<DEFAULT VALUE>1</DEFAULT VALUE>
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<COMPARAM IDREF=“ID1154"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>241</DEFAULT VALUE>
<COMPARAM IDREF=“ID1163"/>
</COMPARAM_REF>
<COMPARAM REF>
<DEFAULT_VALUE>600</DEFAULT VALUE>
<COMPARAM IDREF=“ID1164"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_VALUE>50</DEFAULT_ VALUE>

ISO 22900-2:2017(E)

/COMPARAM REF>
COMPARAM REF>
<DEFAULT_VALUE>100</DEFAULT VALUE>
<COMPARAM IDREF=“ID1166"/>
/COMPARAM REEF>
COMPARAM REF>
<DEFAULT_VALUE>600</DEFAULT VALUE>
<COMPARAM IDREF=“ID1167"/>
/COMPARAM REF>
COMPARAM REF>
<DEFAULT VALUE>120</DEFAULT VALUE>
<COMPARAM IDREF=“ID1168"/>
/COMPARAM REF>
COMPARAM REF>
<DEFAULT VALUE>40</DEFAULT VALUE>
<COMPARAM IDREF=“ID1169"/>
/COMPARAM REF>
COMPARAM REF>
<DEFAULT VALUE>10</DEFAULT VALUE>
<COMPARAM IDREF=“ID1170"/>
/COMPARAM REF>
COMPARAM REF>
<DEFAULT VALUE>40</DEFAULT-VALUE>
<COMPARAM IDREF=“ID117&"/
/COMPARAM REF>
COMPARAM REF>
<DEFAULT VALUEY0<)/DEFAULT VALUE>
<COMPARAM IDREF=“ID1172"/>
/COMPARAM REF>
COMPARAM, REF>
<DEEAULT_ VALUE>100</DEFAULT_ VALUE>
<MAX\VALUE></MAX_VALUE>
<COMPARAM IDREF=“ID1173"/>

</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_ VALUE>50</DEFAULT VALUE>
<COMPARAM IDREF=“ID1174"/>
</COMPARAM REF>
</PROTOCOL>
<PROTOCOL EID=“ID53">
<ID>304</ID>
<SHORT_NAME>ISO 15765 3 on ISO_15765_2</SHORT NAME>
<DESCRIPTION>UDS on CAN</DESCRIPTION>
<COMPARAM_REF>
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<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1002"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_VALUE>100</DEFAULT_VALUE>
<COMPARAM IDREF=“ID1001"/>
</COMPARAM REF>
<COMPARAM_ REF>
<DEFAULT_VALUE>0</DEFAULT_VALUE>
<COMPARAM IDREF=“ID1005"/>
</COMPARAM REF>
<COMPARAM REF>
< DE FA A E>-2-0-0~<APERA R A
<COMPARAM IDREF=“ID1006"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPZRAM IDREF=“ID1008"/>
</COMPAHAM REF>
<COMPARAM REF>
<COMPARAM IDREF=“ID1009"/>
</COMPAHAM REF>
<COMPARAM_ REF>
<DEFAULT VALUE>100</DEFAULT VALUE>
<COMPARAM IDREF=“ID1011"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAYLT_VALUE>100</DEFAULT_ VALUE>
<COMPARAM IDREF=“ID1014"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAYLT VALUE>240</DEFAULT VALUE>
<COMPARAM IDREF=“ID1016"/>
</COMPAHAM REF>
<COMPARAM_REF>

<DEFAYLT VALUE>3</DEFAULT_ VALUE>
<COMPZRAM IDREF=“ID1017"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAULT VALUE>10</DEFAUMT VALUE>
<COMPARAM IDREF=“IDIQL8”/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAULT VALUE®0</DEFAULT VALUE>
<COMPARAMNIDREF="ID1019"/>
</COMPAHAM_REF>
<COMPARAM REF>

<DEFAULT_VALUE>3</DEFAULT_VALUE>
<COMPARAM IDREF=“ID1020"/>

</COMPARAM REF>

<COMPARAM REF>
<DEFAULT_VALUE>0</DEFAULT_ VALUE>
<COMPARAM IDREF=“ID1021"/>

</COMPARAM_ REF>

<COMPARAM REF>
<DEFAULT_VALUE>50000</DEFAULT VALUE>
<COMPARAM IDREF=“ID1022"/>
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</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1023"/>
</COMPARAM REF>
<COMPARAM_REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1024"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_ VALUE>0</DEFAULT_ VALUE>
<COMPARAM IDREF=“ID1025"/>

ISO 22900-2:2017(E)

COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1026"/>
/COMPARAM REF>
COMPARAM REF>
<DEFAULT VALUE>1</DEFAULT VALUE>
<COMPARAM IDREF=%“ID1027"/>
/COMPARAM REF>
COMPARAM REF>
<DEFAULT_VALUE>0</DEFAULT_VALUE>
<COMPARAM IDREF=“ID1028"/>
/COMPARAM REF>
COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1031"/>
/COMPARAM REF>
COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=%“ID1034"/>
/COMPARAM REF>
COMPARAM_REF>
<DEFAULT_VALUE>2000</DEFAULT ‘VALUE>
<COMPARAM IDREF=“ID1103"/3
/COMPARAM REF>
COMPARAM REF>
<DEFAULT_VALUE>2000<7DEFAULT VALUE>
<COMPARAM IDREFZ4¥D1105”/>
/COMPARAM REES>
COMPARAM REF%
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1107"/>
/C@MPARAM REF>
COMPARAM REF>

<DEFAULT_VALUE>65535</DEFAULT VALUE>
<COMPARAM IDREF=“ID1109”/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>20</DEFAULT VALUE>
<COMPARAM IDREF=“ID1110"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_VALUE>2000</DEFAULT_ VALUE>
<COMPARAM IDREF=“ID1112"/>
</COMPARAM REF>
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<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1114"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>85</DEFAULT VALUE>
<COMPARAM IDREF=“ID1115"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_VALUE>1</DEFAULT_VALUE>
<COMPARAM IDREF=“ID1116"/>
</COMPARAM REF>
<COMPARA®

+
b

<DEFAULT VALUE>1</DEFAULT VALUE>
<COMPARAM IDREF=“ID1117"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAYLT_VALUE>255</DEFAULT_VALUE>
<COMPZRAM IDREF=“ID1121"/>
</COMPAHAM REF>
<COMPARAM_ REF>
<DEFAYLT_VALUE>0</DEFAULT_VALUE>
<COMPARAM IDREF=“ID1118"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAULT VALUE>4</DEFAULT VALUE>
<COMPARAM IDREF=“ID1119"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAULT_VALUE>2015</DEFAULT_VALUE>
<COMPARAM IDREF=%“ID1120"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAYLT VALUE>0</DEFAULT_ VALUE>
<COMPARAM IDREF=“ID1125"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAULT VALUE>4</DEFAULT VALUE>
<COMPARAM IDREF=“ID1126"¢>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAYLT_VALUE>2024</DEFAULT_VALUE>
<COMPARAM IDRBE=)ID1127”/>
</COMPAHAM REF>
<COMPARAM REF>

<DEFAULT_VALUE>0</DEFAULT VALUE>

<COMPARAM IDREF=“ID1129"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1128"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_VALUE>1512</DEFAULT_VALUE>
<COMPARAM IDREF=“ID1130"/>
</COMPARAM_REF>
<COMPARAM REF>
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<DEFAULT VALUE>2000</DEFAULT VALUE>
<COMPARAM IDREF=%“ID1131"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>20</DEFAULT VALUE>
<MAX VALUE></MAX VALUE>
<COMPARAM IDREF=“ID1133"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1153"/>
</COMPARAM REF>

ISO 22900-2:2017(E)

<DEFAULT VALUE>1</DEFAULT VALUE>
<COMPARAM IDREF=“ID1154"/>
/COMPARAM REF>
COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1155"/>
/COMPARAM REF>
COMPARAM REF>
<DEFAULT_VALUE>65535</DEFAULT VALUE>
<COMPARAM IDREF=“ID1157"/>
/COMPARAM REF>
</BROTOCOL>
SHORT NAME>ISO 14229 3 on ISO_ 15765 2</SHORT NAME>
DESCRIPTION>UDS on CAN</DESCRIPTION>
COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1002"/>
/COMPARAM REF>
COMPARAM REF>
<DEFAULT_VALUE>100</DEFAULT_VALUEY
<COMPARAM IDREF=“ID1001"/>
/COMPARAM REF>
COMPARAM REF>
<DEFAULT VALUE>0</DEFAULTL/VALUE>
<COMPARAM IDREF=“IDXQ05"/>
/COMPARAM REF>
COMPARAM REF>
<DEFAULT_VALUE>200</DEFAULT_VALUE>
<COMPARAM¢IBREF="ID1006"/>
/COMPARAM REF>
COMPARAM "REF>
<PEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF="“ID1008"/>

</COMPARAM_REF>

<COMPARAM REF>
<COMPARAM IDREF=“ID1009"/>

</COMPARAM REF>

<COMPARAM REF>
<DEFAULT_VALUE>100</DEFAULT_VALUE>
<COMPARAM IDREF=“ID1011"/>

</COMPARAM REF>

<COMPARAM REF>
<DEFAULT_VALUE>100</DEFAULT_VALUE>
<COMPARAM IDREF=“ID1014"/>
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</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>240</DEFAULT VALUE>
<COMPARAM IDREF=“ID1016"/>
</COMPARAM REF>
<COMPARAM_REF>
<DEFAULT VALUE>3</DEFAULT VALUE>
<COMPARAM IDREF=“ID1017"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_VALUE>10</DEFAULT VALUE>
<COMPARAM IDREF=%“ID1018"/>
</COMPARAM—REFR

<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=%“ID1019"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAYLT VALUE>3</DEFAULT VALUE>
<COMPARAM IDREF=%“ID1020"/>
</COMPAHAM REF>
<COMPARAM_REF>
<DEFAYLT_VALUE>0</DEFAULT_VALUE>
<COMPARAM IDREF=“ID1021"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAYLT_VALUE>50000</DEFAULT_ VALUE>
<COMPARAM IDREF=%“ID1022"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=%“ID1023"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1024"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULI_VALUE>
<COMPARAM IDREF=“ID10254/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAULT VALUESOXYDEFAULT VALUE>
<COMPARAM IDREP=“ID1026"/>
</COMPAHAM/REF>
<COMPARAM-REF>

<DEFAULT VALUE>1</DEFAULT VALUE>
<COMPARAM IDREF=“ID1027"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1028"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1031"/>
</COMPARAM REF>
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<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1034"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>2000</DEFAULT VALUE>
<COMPARAM IDREF=“ID1103"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>2000</DEFAULT VALUE>
<COMPARAM IDREF=“ID1105"/>
</COMPARAM REF>

<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1107"/>
/COMPARAM REF>
COMPARAM REF>
<DEFAULT_VALUE>65535</DEFAULT_VALUE>
<COMPARAM IDREF=“ID1109”/>
/COMPARAM REF>
COMPARAM REF>
<DEFAULT_VALUE>20</DEFAULT_ VALUE>
<COMPARAM IDREF=“ID1110"/>
/COMPARAM REF>
COMPARAM REF>
<DEFAULT VALUE>2000</DEFAULT VALUE>
<COMPARAM IDREF=“ID1112"/>
/COMPARAM REF>
COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1114"/>
/COMPARAM REF>
COMPARAM_REF>
<DEFAULT_VALUE>85</DEFAULT_VALUE>
<COMPARAM IDREF=“ID1115"/>
/COMPARAM REF>
COMPARAM REF>
<DEFAULT VALUE>1</DEEAULT VALUE>
<COMPARAM IDREF=“@DX}¥16"/>
/COMPARAM REF>
COMPARAM REF>
<DEFAULT VALUE>1</DEFAULT VALUE>
<COMPARAM) TDREF="“ID1117"/>
/COMRARAM REF>
COMRARAM_REF>
<DEFAULT VALUE>255</DEFAULT_VALUE>
<COMPARAM IDREF=“ID1121"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1118"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>4</DEFAULT VALUE>
<COMPARAM IDREF=“ID1119"/>
</COMPARAM REF>

<COMPARAM REF>
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<DEFAULT VALUE>2015</DEFAULT VALUE>
<COMPARAM IDREF=“ID1120"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=%“ID1125"/>
</COMPARAM REF>
<COMPARAM_ REF>
<DEFAULT_VALUE>4</DEFAULT_VALUE>
<COMPARAM IDREF=“ID1126"/>
</COMPARAM REF>
<COMPARAM REF>
< DE FA = 2024 -D R AR A
<COMPARAM IDREF=“ID1127"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAUYLT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=%“ID1129"/>
</COMPAHAM REF>
<COMPARAM REF>

<DEFAYLT_VALUE>0</DEFAULT_VALUE>
<COMPARAM IDREF=“ID1128"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAULT VALUE>1512</DEFAULT VALUE>
<COMPARAM IDREF=“ID1130"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAUYLT_VALUE>2000</DEFAULT_ VALUE>
<COMPARAM IDREF=%“ID1131"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAULT_ VALUE>20</DEFAULT VALUE>
<MAX_VALUE></MAX_VALUE>
<COMPARAM IDREF=“ID1133"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1153"¢>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAULT VALUE>1</DEFAULT VALUE>
<COMPARAM IDREE=)TID1154"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAULT_VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1155"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>65535</DEFAULT VALUE>
<COMPARAM IDREF=“ID1157"/>
</COMPARAM REF>
</PROTOCOL>
<PROTOCOL EID=“ID52">
<ID>302</ID>
<SHORT_NAME>ISO_ 11898 RAW</SHORT_ NAME>
<DESCRIPTION>CAN raw</DESCRIPTION>
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<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=%“ID1002"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1024"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1005"/>
</COMPARAM REF>

ISO 22900-2:2017(E)

<DEFAULT_VALUE>100</DEFAULT VALUE>
<COMPARAM IDREF=“ID1006"/>
/COMPARAM REF>
COMPARAM REF>

<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1129”/>
/COMPARAM REF>

COMPARAM REF>
<DEFAULT_VALUE>4</DEFAULT_VALUE>
<COMPARAM IDREF=“ID1128"/>
/COMPARAM REF>

COMPARAM REF>

<DEFAULT VALUE>1512</DEFAULT VALUE>
<COMPARAM IDREF=“ID1130"/>
/COMPARAM REF>

COMPARAM REF>

<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1153"/>
/COMPARAM REF>
</FROTOCOL>
<PROTOCOL EID=“ID54">

ID>304</ID>
SHORT_NAME>SAE J1939 73 on&SAE J1939 21</SHORT_NAME>
DESCRIPTION>SAE J1939 pxotocol</DESCRIPTION>
COMPARAM REF>

<DEFAULT VALUE>0<¢DEFAULT VALUE>
<COMPARAM IDREFZY¥D1002”/>
/COMPARAM REES>
COMPARAM REF%

<COMPARAM) TDREF="“ID1003"/>
/COMRARAM REF>
COMRARAM REF>

<MIN VALUE></MIN VALUE>

<COMPARAM IDREF="“ID1035"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1005"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1024"/>
</COMPARAM REF>
<COMPARAM REF>
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<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1026"/>
</COMPARAM REF>
<COMPARAM REF>
<COMPARAM IDREF=“ID1015"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_VALUE>1000</DEFAULT_VALUE>
<COMPARAM IDREF=“ID1110"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_VALUE>2100</DEFAULT_VALUE>

<COMP RAM—FBREF=SFD++12

</COMPAHAM REF>
<COMPARAM REF>
<DEFAUYLT_VALUE>1500</DEFAULT_ VALUE>
<COMPARAM IDREF=“ID1131"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAULT_ VALUE>400</DEFAULT VALUE>
<COMPARAM IDREF=“ID1133"/>
</COMPAHAM REF>
<COMPARAM_ REF>
<DEFAULT VALUE>255</DEFAULT_ VALUE>
<COMPARAM IDREF=“ID1121"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=%“ID1143"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<MAX_VALUE></MAX_VALUE>
<COMPARAM IDREF=“ID1153"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAULT VALUE>400</DEFAULT_ VALUE>
<COMPARAM IDREF=“ID1160"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAULT_ VALUE>2500%/DEFAULT_VALUE>
<COMPARAM IDREF={IB1161”/>
</COMPAHAM REF>
<COMPARAM REE>
<DEFAYLT AZALUE>2500</DEFAULT_VALUE>
<COMPARAM IDREF=“ID1162"/>

</COMPARAM_REF>
</PROTOCOL>
<PROTOCOL EID=“ID51">
<ID>301</ID>
<SHORT_NAME>SAE_J2610_on_ SAE_J2610_SCI</SHORT NAME>
<DESCRIPTION>SCI Protocol (SAE J2610)</DESCRIPTION>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1002"/>
</COMPARAM_ REF>
<COMPARAM REF>
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<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1005"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1024"/>
</COMPARAM_REF>
<COMPARAM_REF>
<DEFAULT_VALUE>0</DEFAULT_ VALUE>
<COMPARAM IDREF=“ID1153"/>
</COMPARAM REF>
<COMPARAM REF>

RS A LT O NI T I AN S ALIT O NI T I
Do IO Do TITOTT

<COMPARAM IDREF=“ID1158"/>
/COMPARAM REF>
COMPARAM REF>
<DEFAULT_VALUE>200</DEFAULT_VALUE>
<MAX VALUE></MAX VALUE>

<COMPARAM IDREF=“ID1159"/>
/COMPARAM REF>
COMPARAM_REF>
<DEFAULT_VALUE>100</DEFAULT_VALUE>
<COMPARAM IDREF=“ID1160"/>
/COMPARAM REF>
COMPARAM REF>

<DEFAULT_ VALUE>40</DEFAULT VALUE>
<COMPARAM IDREF=“ID1161"/>
/COMPARAM REF>
COMPARAM REF>
<DEFAULT_VALUE>200</DEFAULT_VALUE>
<COMPARAM IDREF=“ID1162"/>
/COMPARAM REF>
</FROTOCOL>
<BYSTYPE EID=“ID3">

ID>200</ID>

SHORT NAME>ISO 9141 2 UARTX/ASHORT NAME>
DESCRIPTION>K-Line intesface as defined in ISO 9141</DESCRIPTION>
COMPARAM REF>

<DEFAULT VALUE>10400</DEFAULT VALUE>
<MAX VALUE></MAX~VALUE>

<COMPARAM IDREE=“ID1400"/>
/COMPARAM REF>

COMPARAM, REF>

<DEEAULT VALUE>0</DEFAULT VALUE>
<@QMPARAM IDREF=“ID1403"/>
/COMPARAM REF>
<COMPARAM_REF>

<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1404"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>6</DEFAULT VALUE>
<COMPARAM IDREF=“ID1415"/>
</COMPARAM_ REF>
</BUSTYPE>
<BUSTYPE EID=“ID4">
<ID>201</ID>
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<BUSTYPE HID=“ID5">
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<SHORT NAME>ISO 11898 2 DWCAN</SHORT NAME>
<DESCRIPTION>CAN according to ISO 11898</DESCRIPTION>

<COMPARAM REF>

<DEFAULT VALUE>500000</DEFAULT VALUE>

<COMPARAM IDREF=“ID1400"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_VALUE>80</DEFAULT_ VALUE>
<COMPARAM IDREF=“ID1401"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>

<COMP ARAM—FBREF=SFD+4

</COMPAHAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1407"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAULT_VALUE>15</DEFAULT VALUE>
<COMPARAM IDREF=“ID1412"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1414"/>
</COMPAHAM REF>

<ID>2014/ID>

<SHORT NAME>SAE J2411 SWCAN</SHORT NAME>
<DESCRIHTION>CAN according to ISO SAE J2411</DESCRIPTION>

<COMPARAM REF>

<DEFAULT VALUE>33333</DEFAULT VALUE>

<COMPARAM IDREF=“ID1400"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAULT VALUE>87</DEFAULT VAKUE>
<COMPARAM IDREF=“ID1401"/>
</COMPAHAM REF>
<COMPARAM REF>
<DEFAYLT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF={ID1405"/>
</COMPAHAM REF>
<COMPARAM REE>
<DEFAULT /VALUE>0</DEFAULT VALUE>
<COMPARZM IDREF=“ID1407"/>

</COMPARAM REF>
<COMPARAM REF>

<DEFAULT VALUE>83333</DEFAULT VALUE>

<COMPARAM IDREF=“ID1409"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1410"/>
</COMPARAM_REF>
<COMPARAM REF>
<DEFAULT_VALUE>2</DEFAULT VALUE>
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<COMPARAM IDREF=“ID1411"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>15</DEFAULT VALUE>
<COMPARAM IDREF=“ID1412"/>
</COMPARAM_REF>
<COMPARAM REF>
<DEFAULT_ VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1414"/>
</COMPARAM REF>
<COMPARAM REF>
<COMPARAM IDREF=“ID1416"/>

</HUSTYPE>

<BYSTYPE EID=“ID6">

ID>203</ID>

SHORT NAME>SCI J2610 UART</SHORT NAME>
DESCRIPTION>SCI J2610 interface</DESCRIPTION>
COMPARAM REF>

<DEFAULT VALUE>7812</DEFAULT VALUE>

<COMPARAM IDREF=“ID1400"/>

/COMPARAM REF>

COMPARAM REF>

<DEFAULT VALUE>6</DEFAULT VALUE>

<COMPARAM IDREF=“ID1415"/>

/COMPARAM REF>

</BUSTYPE>

<I¢ CTRL EID=“ID2199">

ID>800</ID>

SHORT NAME>PDU IOCTL READ PROG VOLTAGE</SHORT NAME>
DESCRIPTION>Read Programming Voltage</DESERIPTION>
</30_CTRL>

<I¢ CTRL EID=“ID2200">

ID>801</ID>

SHORT NAME>PDU IOCTL SET PROG ‘VOLTAGE</SHORT NAME>
DESCRIPTION>Set Programming:Voltage</DESCRIPTION>
</30_CTRL>

<CQMPARAM EID=“ID1001">

ID>1</ID>

SHORT NAME>CP C&nTransmissionTime</SHORT NAME>

DESCRIPTION>If, the timeout values are used which have been received by the ECU yia session
confjrol response/™(0x50), the Can transmission time has to be added to the timeout vaJlues: P2 =
recgived P2 +.GénTransmissionTime (contains delay for both transmission directions)</DESCRIPTION>

DATA TYPESPDU PT UNUM32</DATA TYPE>
DEFAULE VALUE>200</DEFAULT VALUE>

CLASS>TIMING</CLASS>
AR AP PHFCATFON<FHATER
</COMPARAM>
<COMPARAM EID=%“ID1002">
<ID>2</ID>

<SHORT NAME>CP EnablePerformanceTest</SHORT NAME>

<DESCRIPTION>This parameter will place the tester into a performance measurement mode. Parameters
such as PIMin, P2Min, Br, Cs will be tested in this mode.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>

<DEFAULT VALUE>0</DEFAULT VALUE>

<CLASS>COM</CLASS>

<LAYER>APPLICATION</LAYER>
</COMPARAM>
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<COMPARAM EID=“ID1003">
<ID>3</ID>
<SHORT NAME>CP_J1939Name Ecu</SHORT NAME>

<DESCRIPTION>Name field from J1939 document. This parameter will contain the NAME of the
ECU</DESCRIPTION>

<DATA7TYPE>PDU7PTiBYTEFIELD</DATAiTYPE>
<DEFAULT7VALUE>SAE7J1939</DEFAULT7VALUE>
<CLASS>INIT</CLASS>
<LAYER>TRANSPORT</LAYER>

</COMPARAM>

<COMPARAM EID=%“ID1004">
<ID>4</ID>
<SHORT NAME>CP J1939PreferredAddress Ecu</SHORT NAME>
<DESCRIHTION>List of preferred addresses for the ECU</DESCRIPTION>
<DATA_T§PE>PDU_PT_BYTEFIELD</DATA_TYPE>
<DEFAULT VALUE>SAE J1939</DEFAULT_VALUE>
<CLASS>LNIQUE_ID</CLASS>
<LAYER> |TRANSPORT</LAYER>

</COMPARAM>

<COMPARAM |EID=“ID1005">
<ID>5</1D>

<SHORT_ NAME>CP_Loopback</SHORT NAME>

<DESCRIHTION>Echo Transmitted messages in the receive queue. Includin@gyperiodic messages. Looppack
messages mpst only be sent after successful transmission of a meggage. Loopback frames are |not
subject to |message filtering.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULY VALUE>0</DEFAULT VALUE>
<CLASS>JOM</CLASS>
<LAYER>JPPLICATION</LAYER>
</COMPARAM>
<COMPARAM [EID="ID1006">
<ID>6</]D>
<SHORT NAME>CP P2Max</SHORT NAME>

<DESCRIHTION>Timeout in receiving an expected frame after a successful transmit complete. Rlso
used for myltiple ECU responses. </DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>

<DEFAULY VALUE>200</DEFAULT VALUE>

<CLASS>TIMING</CLASS>

<LAYER>HJPPLICATION</LAYER>

<RESOLUTION>0.5ms</RESOLUTZON
</COMPARAM>
<COMPARAM [EID="ID1007">

<ID>7</1D>

<SHORT NAME>CP P2Max Ecu</SHORT NAME>

<DESCRIHTION>Performance requirement for the server to start with the response message after|the
reception pf & ‘request message (indicated via N USData.ind). This 1is a performance requirepent
parameter.q/DESCRIPTION>

<DATA TYPE>PDU_PT _UNUM DATA_TIPE
<DEFAULT VALUE>200</DEFAULT VALUE>
<CLASS>TIMING</CLASS>
<LAYER>APPLICATION</LAYER>
</COMPARAM>
<COMPARAM EID=“ID1008">
<ID>8</ID>
<SHORT NAME>CP P2Min</SHORT NAME>

<DESCRIPTION>This sets the minimum time between tester request and ECU responses or two ECU
responses. After the request, the interface shall be capable of handling an immediate response
(P2 _min=0) . For subsequent responses, a byte received after Pl MAX shall be considered as the start
of the subsequent response. This is a performance requirement parameter.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
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<DEFAULT VALUE>0</DEFAULT VALUE>
<CLASS>TIMING</CLASS>
<LAYER>APPLICATION</LAYER>
</COMPARAM>
<COMPARAM EID=“ID1009">
<ID>9</ID>
<SHORT NAME>CP P2Star</SHORT NAME>

<DESCRIPTION>Performance requirement for the client to expect the start of the response message
after the reception of a negative response message (indicated via N USData.ind) with response code 78
hex (enhanced response timing) .</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>12000</DEFAULT VALUE>
<CLASS>TIMING</CLASS>
LAYER>APPLICATION</LAYER>
</¢OMPARAM>

<C@MPARAM EID=“ID1010">

ID>10</ID>

SHORT NAME>CP P2Star Ecu</SHORT NAME>

DESCRIPTION>Performance requirement for the server to start with the xé&sponse messaggq after the
trasmission of a negative response message (indicated via N USData.con)y with response dode 78 hex
(enfjanced response timing). This is a performance requirement parameter, </DESCRIPTION>

DATA TYPE>PDU PT UNUM32</DATA TYPE>
DEFAULT VALUE>10000</DEFAULT VALUE>
CLASS>TIMING</CLASS>
LAYER>APPLICATION</LAYER>
</GOMPARAM>

<CYMPARAM EID=“ID1011">

ID>11</ID>

SHORT NAME>CP P3Func</SHORT NAME>

DESCRIPTION>Minimum time for the client fo wait after the successful transmisgpion of a
fun¢tionally addressed request message (indicated via N USData.con) before it can transmit the next
fungtionally addressed request message in case\no response is required or the requested dfta is only
supgorted by a subset of the functionally addressed servers.</DESCRIPTION>

DATA TYPE>PDU PT UNUM32</DATA TYPE>
DEFAULT7VALUE>100</DEFAULT7VALUE>
CLASS>TIMING</CLASS>
LAYER>APPLICATION</LAYER>
</(OMPARAM>

<CYQMPARAM EID=“ID1012">

ID>12</1ID>

SHORT NAME>CP_P3Max”Ecu</SHORT NAME>
DESCRIPTION>Time“Detween end of ECU responses and start of new tester request</DESCRIPTION>
DATAﬁTYPE>PDU_PT7UNUM32</DATA7TYPE>
DEFAULT7VALUE>10000</DEFAULT7VALUE>
CLASS>TIMING</CLASS>
LAYER>APPLICATION</LAYER>
</¢OMPARAM>

<CAMPBERAM ETD=NTDI10713"”

<ID>13</ID>
<SHORT NAME>CP P3Min</SHORT NAME>

<DESCRIPTION>Minimum time between end of ECU responses and start of new request. The interface
will accept all responses up to P3 MIN time. The interface will allow transmission of a request any
time after PB_MIN.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>110</DEFAULT VALUE>
<CLASS>TIMING</CLASS>
<LAYER>APPLICATION</LAYER>
</COMPARAM>
<COMPARAM EID=%“ID1014">
<ID>14</ID>
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<SHORT NAME>CP P3Phys</SHORT NAME>

<DESCRIPTION>Minimum time for the client to wait after the successful transmission of a physically

addressed request message (indicated via N _USData.con) with no response required before

transmit the next physically addressed request message</DESCRIPTION>
<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>100</DEFAULT VALUE>
<CLASS>TIMING</CLASS>
<LAYER>APPLICATION</LAYER>
</COMPARAM>
<COMPARAM EID=%“ID1015">
<ID>15</ID>
<SHORT NAME>CP J1939PreferredAddress</SHORT NAME>

can

<DESCRIPTION>Claim and protect a SAE J1939 address on the vehicle network. Reference RP1210a.

This will Ye used by the VCI to claim an address on the J1939 bus</DESCRIPTION>
<DATA_T§PE>PDU_PT_BYTEFIELD</DATA_TYPE>
<DEFAULT_VALUE>SAE_J1939</DEFAULT_VALUE>
<CLASS> |INIT</CLASS>
<LAYER> |TRANSPORT</LAYER>
</COMPARAM>
<COMPARAM |EID="ID1016">
<ID>16<AID>
<SHORT7BAME>CP7RC21CompletionTimeout</SHORTiNAME>
<DESCRIHTION>Time period the tester accepts repeated negative responSes with response code

and repeatg
<DATA TY
<DEFAULT
<CLASS>H
<LAYER>]
</COMPARAM
<COMPARAM
<ID>17<
<SHORT N
<DESCRIH
<DATA TY
<DEFAULT
<CLASS>H
<LAYER>]
</COMPARAN
<COMPARAM
<ID>18<
<SHORT N

<DESCRIH
same requeq

<DATA TY
<DEFAULT
<CLASS>H
<LAYER>]

the same request. </DESCRIPTION>
PE>PDU_PT UNUM32</DATA TYPE>
7VALUE>240</DEFAULT7VALUE>
RRHDL</CLASS>

PPLICATION</LAYER>

>
EID=“ID1017">

ID>
AME>CP_RC21Handling</SHORT NAME>
TION>Repetition mode in case of responsg code 0x7F XX 0x21.</DESCRIPTION>
PE>PDU_PT_UNUM32</DATA_TYPE>
_VALUE>3</DEFAULT_VALUE>
RRHDL</CLASS>

PPLICATION</LAYER>

>
EID=%“ID1018">

ID>
AME>CP_RC21Requé&stTime</SHORT NAME>

TION>Time between negative response with response code 0x21 and the retransmission of
t.</DESCRIPTN{ON>

PE>PDU_PTUNUM32</DATA TYPE>
| VALUE®20</DEFAULT VALUE>
RRHDLY/CLASS>
PRETCATION</LAYER>

</COMPARAM>
<COMPARAM EID=“ID1019">
<ID>19</ID>
<SHORT NAME>CP_RC23CompletionTimeout</SHORT_ NAME>

x21

the

<DESCRIPTION>Time period the tester accepts repeated negative responses with response code 0x23

and repeats the same request </DESCRIPTION>
<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>0</DEFAULT VALUE>
<CLASS>ERRHDL</CLASS>
<LAYER>APPLICATION</LAYER>

</COMPARAM>

<COMPARAM EID=%“ID1020">
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<SHORT NAME>CP RC23Handling</SHORT NAME>
<DESCRIPTION>Repetition mode in case of response code 0x7F XX 0x23. </DESCRIPTION>
<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>3</DEFAULT VALUE>
<CLASS>ERRHDL</CLASS>
<LAYER>APPLICATION</LAYER>
</COMPARAM>
<COMPARAM EID=“ID1021">

<ID>21</ID>

<SHORT NAME>CP RC23RequestTime</SHORT NAME>

<DESCRIPTION>Time between negative response with response code 0x23 and the retransmission of the

sam

request </DESCRIPTTION>

</
<C

and

</
<C

</
<C

wher
the

DATA TYPE>PDU PT UNUM32</DATA TYPE>
DEFAULT VALUE>0</DEFAULT VALUE>
CLASS>ERRHDL</CLASS>
LAYER>APPLICATION</LAYER>

OMPARAM>

MPARAM EID="ID1022">

ID>22</1ID>

SHORT NAME>CP RC78CompletionTimeout</SHORT NAME>

DESCRIPTION>Time period the tester

waits for a positive response further on. </DESCRIPTION>

DATA TYPE>PDU PT UNUM32</DATA TYPE>
DEFAULT VALUE>50000</DEFAULT VALUE>
CLASS>ERRHDL</CLASS>
LAYER>APPLICATION</LAYER>

OMPARAM>

MPARAM EID=“ID1023">

ID>23</ID>

SHORT NAME>CP RC78Handling</SHORT NAME>
DESCRIPTION>Handling of 0x7F XX 0x78RegppnseTimeout and 0x78Repetitions</DESCRIPTION>

DATA TYPE>PDU PT UNUM32</DATA TYPE>
DEFAULT VALUE>0</DEFAULT VALUE>
CLASS>ERRHDL</CLASS>
LAYER>APPLICATION</LAYER>

OMPARAM>

MPARAM EID=“ID1024">

ID>24</ID>

SHORT NAME>CP_ RepeatReqCountApp</SHORT NAME>

accepts repeated negative,responses with responsq code 0x78

DESCRIPTION>This ~parameter contains a counter to enable a re-transmission of the 1lgst request

either a tpansmit, receive error,
application. bfayer.</DESCRIPTION>

DATA TYPE>PDU PT UNUM32</DATA TYPE>
DEFAULT. VALUE>0</DEFAULT VALUE>
CLXSSSERRHDL</CLASS>
LEYER>APPLICATION</LAYER>

or timeout with no response is detected. This only|applies to

</COMPARAM>
<COMPARAM EID=“ID1025">
<ID>25</ID>

<SHORT NAME>CP StartMsgIndEnable</SHORT NAME>

<DESCRIPTION>Start Message Indication Enable. Upon receiving a first frame of a multi-frame
message (IS015765) or upon receiving a first byte of a UART message and indication will be set in the

RX result item.

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>0</DEFAULT VALUE>
<CLASS>COM</CLASS>

<LAYER>APPLICATION</LAYER>
</COMPARAM>

© IS0 2017 - All rights reserved
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<COMPARAM EID=“ID1026">
<ID>26</ID>
<SHORT NAME>CP SuspendQueueOnError</SHORT NAME>

<DESCRIPTION>This parameter 1is to be used as a temporary parameter for services that require a
positive response before any further Com Primitives can be executed.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT_ VALUE>0</DEFAULT VALUE>
<CLASS>ERRHDL</CLASS>
<LAYER>APPLICATION</LAYER>
</COMPARAM>
<COMPARAM EID=%“ID1027">
<ID>27</1ID>
<SHORT_ NAME>CP TesterPresentAddrMode</SHORT NAME>

<DESCRIHTION>Addressing Mode to be used for Tester Present.

informatior from the address parameter table.</DESCRIPTION>
<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULY VALUE>1</DEFAULT VALUE>
<CLASS>(OM</CLASS>
<LAYER>APPLICATION</LAYER>
</COMPARAM>
<COMPARAM |EID=%"ID1028">
<ID>28<AID>
<SHORT NAME>CP_ TesterPresentHandling</SHORT_NAME>

<DESCRIHTION>Define tester present message generation settings </DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULTY VALUE>0</DEFAULT VALUE>
<CLASS>(JOM</CLASS>
<LAYER>APPLICATION</LAYER>
</COMPARAM>
<COMPARAM [ETID="ID1031">
<ID>31</ID>
<SHORT NAME>CP TesterPresentSendType</SHORT_ NAME}

<DESCRIHTION>Define settings for the type ofltester present transmits.</DESCRIPTION>

<DATA_TYPE>PDU_PT UNUM32</DATA TYPE>

<DEFAUL?_VALUE>O</DEFAULT_VALUE>

<CLASS>JOM</CLASS>

<LAYER>APPLICATION</LAYER>
</COMPARAM>
<COMPARAM |EID=“ID1033">

<ID>33<AID>

<SHORT NAME>CP TesterPresentTime Ecu</SHORT NAME>

<DESCRIHTION>Time fopr..the server to keep a diagnostic

session other

active whille not receiving any diagnostic request message</DESCRIPTION>

<DATA TYPE>PDU BT _UNUM32</DATA TYPE>
<DEFAULT VALUE>10000</DEFAULT VALUE>
<CLASS>TIMING</CLASS>
<LAYER>APPHICATION LAYER

than the default

Uses the PhysicalRegxxx or FuncRe

ses

XXX

Eion

</COMPARAM>
<COMPARAM EID=“ID1034">
<ID>34</ID>
<SHORT NAME>CP_TransmitIndEnable</SHORT NAME>

<DESCRIPTION>Transmit Indication Enable. On completion of a transmit message by the protocol an
result

indication will be set in the RX FLAG result item. No
item.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>

<DEFAULT VALUE>0</DEFAULT VALUE>

<CLASS>COM</CLASS>

<LAYER>APPLICATION</LAYER>
</COMPARAM>
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<COMPARAM EID=“ID1035">
<ID>35</ID>

<SHORT NAME>CP J1939Name</SHORT NAME>

<DESCRIPTION>Name field from J1939 document. This ComParam will contain the NAME of the
Tester.</DESCRIPTION>

<DATA TYPE>PDU PT BYTEFIELD</DATA TYPE>
<DEFAULT VALUE>SAE J1939</DEFAULT VALUE>
<CLASS>UNIQUE ID</CLASS>
<LAYER>APPLICATION</LAYER>

</COMPARAM>
<COMPARAM EID=“ID1100">
<ID>100</ID>

HORT NAME>CP SBaudAddressFunc</SHORT NAME>

baugd
Com

</
<C

ratg
Prin

</
<C

seq
the

</
<C

DESCRIPTION>Value of 5Baud Address in case of functional addressed communication<| 1
rate address type (functional/physical) is selected during execution of a Staxt “\Co
Primitive based on the setting of the CP RequestAddrMode parameter</DESCRIPTION>

DATA TYPE>PDU PT UNUM32</DATA TYPE>

DEFAULT VALUE>51</DEFAULT VALUE>
CLASS>COM</CLASS>

LAYER>TRANSPORT</LAYER>

OMPARAM>

MPARAM EID=“ID1101">

ID>101</ID>
SHORT_NAME>CP_5BaudAddressPhys</SHORT_NAME>

DESCRIPTION>Value of 5Baud Address in case of physical dddressed communication. The c
address type (functional/physical) is selected during’ éxecution of a Start Commun]
itive based on the setting of the CP_RequestAddrMode\parameter</DESCRIPTION>

DATA TYPE>PDU PT UNUM32</DATA TYPE>
DEFAULT VALUE>01</DEFAULT VALUE>
CLASS>COM</CLASS>
LAYER>TRANSPORT</LAYER>

OMPARAM>

MPARAM EID=“ID1102">

ID>102</ID>

SHORT NAME>CP 5BaudMode</SHORT NAME>

DESCRIPTION>Type of 5 Baud initfalization. This parameter allows either IS09141 ini
ence, IS09141-2/IS014230 initialization sequence, or hybrid versions which include (¢
extra bytes defined for I8Q9141-2 and IS014230 </DESCRIPTION>

DATA TYPE>PDU PT UNUM32</DATA TYPE>

DEFAULT VALUE>0</DEFAULT VALUE>

CLASS>INIT</CLASSY

LAYER>TRANSPORTI</DAYER>

OMPARAM>

MPARAM EIDXID1103”>

ID>103<ARD>

SHORTSNAME>CP Ar</SHORT NAME>

DESCRIPTION>Time for transmission of the CAN frame (any N _PDU) on the receiver side</DH

he correct
munication

rrect baud
cation Com

Fialization
nly one of

SCRIPTION>

DATA _TYPESDPDII _PT TINTIM DATA _TYDE

<DEFAULT VALUE>50</DEFAULT VALUE>
<CLASS>TIMING</CLASS>

<LAYER>TRANSPORT</LAYER>
</COMPARAM>
<COMPARAM EID=%“ID1104">
<ID>104</ID>
<SHORT NAME>CP_ Ar Ecu</SHORT NAME>
<DESCRIPTION>Time for transmission of the CAN frame (any N PDU) on the receiver side</DESCRIPTION>
<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>50</DEFAULT VALUE>
<CLASS>TIMING</CLASS>

© IS0 2017 - All rights reserved
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<LAYER>TRANSPORT</LAYER>
</COMPARAM>
<COMPARAM EID=%“ID1105">
<ID>105</ID>
<SHORT NAME>CP As</SHORT NAME>
<DESCRIPTION>Time for transmission of the CAN frame (any N _PDU) on the sender side</DESCRIPTION>
<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>50</DEFAULT VALUE>
<CLASS>TIMING</CLASS>
<LAYER>TRANSPORT</LAYER>
</COMPARAM>
<COMPARAM EID=%“ID1106">
<ID>106g~Fb
<SHORT NAME>CP As Ecu</SHORT NAME>
<DESCRIHTION>Time for transmission of the CAN frame (any N PDU) on the sender side</DESCRIPTION
<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT7VALUE>5O</DEFAULT7VALUE>
<CLASS>TIMING</CLASS>
<LAYER>TRANSPORT</LAYER>
</COMPARAM>
<COMPARAM |EID=“ID1107">
<ID>1074/ID>
<SHORT NAME>CP BlockSize</SHORT NAME>

vV

<DESCRIHTION>This sets the block size the interface should repents to the vehicle for receiying
segmented fransfers in a Transmit Flow Control Message.</DESCRIPTILON>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULY VALUE>0</DEFAULT VALUE>
<CLASS>{OM</CLASS>
<LAYER>TRANSPORT</LAYER>
</COMPARAM>
<COMPARAM |[EID="ID1108">
<ID>1084/ID>
<SHORT NAME>CP BlockSize Ecu</SHORT NAME>

<DESCRIHTION>This sets the block size theECU should report to the tester for receiving segmehted
transfers in a Transmit Flow Control Message.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULY VALUE>0</DEFAULT VALUE>
<CLASS>(OM</CLASS>
<LAYER>TRANSPORT</LAYER>
</COMPARAM>
<COMPARAM |[EID="ID1109">
<ID>1094/1ID>
<SHORT NAME>CP BlQCkSizeOverride</SHORT NAME>

<DESCRIHTION>ThisVsets the block size the interface should use to send segmented messages to|the
vehicle. THe flow,.eontrol value reported by the vehicle should be ignored. </DESCRIPTION>

<DATA TYPESPDU PT UNUM32</DATA TYPE>
<DEFAULILNVALUE 65535 DEFAUTLT VALUR

<CLASS>COM</CLASS>
<LAYER>TRANSPORT</LAYER>
</COMPARAM>
<COMPARAM EID=“ID1110">
<ID>110</ID>
<SHORT NAME>CP Br</SHORT NAME>

<DESCRIPTION>Time until transmission of the next FlowControl. This is equivalent to Th in J1939-
21. For ISO 15765-2 and 15765-4, this value is a performance requirement parameter and should not be
used as a timeout value by the tester.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>20</DEFAULT VALUE>
<CLASS>TIMING</CLASS>
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<LAYER>TRANSPORT</LAYER>

</COMPARAM>
<COMPARAM EID=“ID1111">
<ID>111</ID>

<SHORT NAME>CP Br Ecu</SHORT NAME>

<DESCRIPTION>Time until transmission of the next FlowControl.

parameter.</DESCRIPTION>
<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT7VALUE>2O</DEFAULT7VALUE>
<CLASS>TIMING</CLASS>
<LAYER>TRANSPORT</LAYER>

</COMPARAM>

<C

MPARAM FID=VIDI1112">

ISO 22900-2:2017(E)

This is a performance requirement

21.

</
<C

</
<C

firg

</
<C

CF)

ID>112</1ID>
SHORT NAME>CP Bs</SHORT NAME>

DESCRIPTION>Timeout until reception of the next FlowControl.

/DESCRIPTION>

DATA TYPE>PDU PT UNUM32</DATA TYPE>
DEFAULT VALUE>150</DEFAULT VALUE>
CLASS>TIMING</CLASS>
LAYER>TRANSPORT</LAYER>

OMPARAM>

MPARAM EID=“ID1113">

ID>113</ID>

SHORT NAME>CP Bs Ecu</SHORT NAME>

DESCRIPTION>Timeout until reception of the next FlowCont¥rol</DESCRIPTION>

DATA TYPE>PDU PT UNUM32</DATA TYPE>

DEFAULT VALUE>150</DEFAULT VALUE>
CLASS>TIMING</CLASS>

LAYER>TRANSPORT</LAYER>

OMPARAM>

MPARAM EID=%“ID1114">

ID>114</ID>

SHORT NAME>CP_CanDataSizeOffset<ASHORT NAME>

DESCRIPTION>Offset subtracted fxoem the total number of expected bytes received/transi

t frame message.</DESCRIPTIQON>

DATA TYPE>PDU PT UNUM32</PATA TYPE>
DEFAULT_VALUE>O</DEFAULT_VALUE>
CLASS>COM</CLASS>
LAYER>TRANSPORT</LAYER>

OMPARAM>

MPARAM EID=ID3¥15">

ID>115</1ID%
SHORT*NAME>CP7CanFillerByte</SHORTiNAME>

DESCREIPTION>Padding data byte to be used to pad all USDT type transmits frames (SF, F

</PESCRIPTION>
DATA TYPE>PDU PT UNUM32</DATA TYPE>

This is equivalentisto T

<DEFAULT VALUE>00</DEFAULT VALUE>
<CLASS>COM</CLASS>
<LAYER>TRANSPORT</LAYER>

</COMPARAM>
<COMPARAM EID=“ID1116">
<ID>116</ID>
<SHORT NAME>CP_CanFillerByteHandling</SHORT_ NAME>

<DESCRIPTION>Enable Padding forcing the DLC of a CAN frame to always be 8.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>1</DEFAULT VALUE>
<CLASS>COM</CLASS>

© IS0 2017 - All rights reserved
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<LAYER>TRANSPORT</LAYER>
</COMPARAM>
<COMPARAM EID=“ID1117">
<ID>117</ID>
<SHORT NAME>CP CanFirstFrameValue</SHORT NAME>

<DESCRIPTION>First Frame number to be transmitted/received on a multi-segment transfer. Used to
override the normal First Frame value of 1</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>1</DEFAULT VALUE>
<CLASS>COM</CLASS>
<LAYER>TRANSPORT</LAYER>
</COMPARAM>
<COMPARAM EID=“ID1118">
<ID>1184/ID>
<SHORT NAME>CP CanFuncRegExtAddr</SHORT NAME>

<DESCRIHTION>Address extension for enhanced diagnostics. The first byte of the requested |CAN
frame data|contains the N AE/N TA byte followed by the correct number of PCI bytes. This,paramefers
is used fof all transmitted CAN Frames that have the “Can Address Extension' Arial (bit set in|the
CanIdFormat|</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT_VALUE>0</DEFAULT_VALUE>
<CLASS>(OM</CLASS>
<LAYER>TRANSPORT</LAYER>
</COMPARAM>
<COMPARAM |EID=%"ID1119">
<ID>1194/ID>
<SHORT NAME>CP CanFuncRegFormat</SHORT NAME>
<DESCRIHTION>CAN Format used for a functional address transmit</DESCRIPTION>
<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULY VALUE>05</DEFAULT VALUE>
<CLASS>(OM</CLASS>
<LAYER>TRANSPORT</LAYER>
</COMPARAM>
<COMPARAM |EID=%“ID1120">
<ID>1204/ID>
<SHORT NAME>CP CanFuncReqId</SHORT NAME>
<DESCRIHTION>CAN ID used for a funltidocnal address transmit</DESCRIPTION>
<DATA7T§PE>PDU7PT7UNUM32</DATAATYPE>
<DEFAULT7VALUE>2Ol5</DEFAULT7VALUE>
<CLASS>(JOM</CLASS>
<LAYER>TRANSPORT</LAYERY
</COMPARAM>
<COMPARAM |EID="ID112&’>
<ID>1214/1ID>
<SHORT NAME>CP \CanMaxNumWaitFrames</SHORT NAME>

<DESCRIHTION>The maximum number of WAIT flow control frames allowed during a multi-segpent
transfer. |For)J1939, this is the maximum number of allowed CTS frames.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>255</DEFAULT VALUE>
<CLASS>COM</CLASS>

<LAYER>TRANSPORT</LAYER>
</COMPARAM>
<COMPARAM EID=“ID1122">
<ID>122</1ID>
<SHORT NAME>CP CanPhysRegExtAddr</SHORT NAME>

<DESCRIPTION>Address extension for enhanced diagnostics. The first byte of the requested CAN
frame data contains the N AE/N TA byte followed by the correct number of PCI bytes. This parameters
is used for all transmitted CAN Frames that have the “Can Address Extension' bit set in the
CanIdFormat</DESCRIPTION>

264 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=725e0865c6d0c961e734ed9b4914c608

ISO 22900-2:2017(E)

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT7VALUE>OO</DEFAULT7VALUE>
<CLASS>UNIQUE71D</CLASS>
<LAYER>TRANSPORT</LAYER>

</COMPARAM>

<COMPARAM EID=“ID1123">
<ID>123</ID>
<SHORT_NAME>CP_CanPhysReqgFormat</SHORT NAME>
<DESCRIPTION>CAN Format used for a physical address transmit</DESCRIPTION>
<DATA_TYPE>PDU_PT UNUM32</DATA TYPE>
<DEFAULT_VALUE>O5</DEFAULT_VALUE>
<CLASS>UNIQUE71D</CLASS>

T T

</GOMPARAM>

<CQMPARAM EID=“ID1124">

ID>124</1ID>

SHORT NAME>CP CanPhysReqId</SHORT NAME>
DESCRIPTION>CAN ID used for a physical address transmit</DESCRIPTION>
DATA TYPE>PDU PT UNUM32</DATA TYPE>

DEFAULT VALUE>2016</DEFAULT VALUE>
CLASS>UNIQUE_ID</CLASS>
LAYER>TRANSPORT</LAYER>

</¢OMPARAM>

<CQMPARAM EID=“ID1125">

ID>125</1D>
SHORTiNAME>CP7CanReSpUSDTEXtAddr</SHORTiNAME>

DESCRIPTION>Extended Address used for a USDT response from an ECU if the CAN Formaf
addfess extension</DESCRIPTION>

DATA TYPE>PDU PT UNUM32</DATA TYPE>

DEFAULT VALUE>0</DEFAULT VALUE>

CLASS>UNIQUE ID</CLASS>
LAYER>TRANSPORT</LAYER>

</GOMPARAM>

<CMPARAM EID=“ID1126">

ID>126</ID>

SHORT_ NAME>CP_CanRespUSDTFeziat</SHORT NAME>

DESCRIPTION>CAN Format _for the USDT CAN ID received from an ECU (Segment type }
1) </DESCRIPTION>

DATA TYPE>PDU PT UNUM3R</DATA TYPE>
DEFAULT VALUE>Q5<YDEFAULT VALUE>
CLASS>UNIQUE LP</ELASS>
LAYER>TRANSBORT/LAYER>

</¢OMPARAM>

<CQMPARAM,_BIW=“ID1127">

ID>12%/ ID>

SHORT NAME>CP CanRespUSDTIA</SHORT NAME>

PESERTPF IO Recetved— 58 PF—CAN—TP—from = ECH</PESCRTPFION
<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT7VALUE>2O24</DEFAULT7VALUE>
<CLASS>UNIQUE71D</CLASS>
<LAYER>TRANSPORT</LAYER>

</COMPARAM>

<COMPARAM EID=“ID1128">
<ID>128</ID>
<SHORT NAME>CP CanRespUUDTFormat</SHORT NAME>

indicates

it must =

<DESCRIPTION>Received CAN Format for CAN ID without segmentation (Segment Type Bit must =

0) </DESCRIPTION>
<DATA TYPE>PDU PT UNUM32</DATA TYPE>

© IS0 2017 - All rights reserved
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<DEFAULT VALUE>0</DEFAULT VALUE>
<CLASS>UNIQUE ID</CLASS>
<LAYER>TRANSPORT</LAYER>
</COMPARAM>
<COMPARAM EID=“ID1129">
<ID>129</ID>
<SHORT NAME>CP CanRespUUDTExtAddr</SHORT NAME>

<DESCRIPTION>Extended Address UuUDT
extension</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>0</DEFAULT VALUE>
<CLASS>UNIQUE ID</CLASS>
<LAYER>TRANSPORT</IAYER>

used for response if

the

CAN Format indicates address

</COMPARAM>
<COMPARAM |[EID="ID1130">
<ID>1304/ID>
<SHORT NAME>CP CanRespUUDTIA</SHORT NAME>
<DESCRIHTION>Received UUDT CAN ID from an ECU</DESCRIPTION>
<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULY VALUE>1512</DEFAULT VALUE>
<CLASS>UNIQUE ID</CLASS>
<LAYER>TRANSPORT</LAYER>
</COMPARAM>
<COMPARAM [EID="ID1131">
<ID>1314/ID>
<SHORT NAME>CP Cr</SHORT NAME>

<DESCRIHTION>Timeout for reception
equivalent |[to T1.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT_VALUE>300</DEFAULT_VALUE>
<CLASS>TIMING</CLASS>
<LAYER>TRANSPORT</LAYER>

</COMPARAM>

<COMPARAM |[EID="ID1132">
<ID>1324/ID>
<SHORT NAME>CP Cr Ecu</SHORT NAME>
<DESCRIHJTION>Timeout for receptiagn
<DATA TYPE>PDU PT UNUM32</DATA \TYPE>
<DEFAUL] VALUE>300</DEFAULT_VALUE>
<CLASS>TIMING</CLASS>
<LAYER>TRANSPORT</LAYERS

</COMPARAM>

of the next

Conse€lbtiveFrame.

of the next ConsecutiveFrame</DESCRIPTION>

For J1939-21, this| is

<COMPARAM |EID="ID1133/>

<ID>1334/ID>

<SHORT NAME>CP~Cs</SHORT NAME>

<DESCRIHTAON>Time until transmission of the next Consecutive Frame (This 1is used if FC is|not
enabled orlifl the STmin aliue in the FC=0 and STminQOverride=0xFFFF) See TSQ 15765-2 ForlISO

15765-2 and 15765-4,

value by the tester. For J1939,

multi-packet broadcast and multi-packet destination specific message.

5.12.3.
<DATA TYPE>PDU PT UNUM32</DATA TYPE>

</DESCRIPTION>

<DEFAULT VALUE>20</DEFAULT VALUE>
<CLASS>TIMING</CLASS>
<LAYER>TRANSPORT</LAYER>
</COMPARAM>
<COMPARAM EID=“ID1134">
<ID>134</ID>
<SHORT NAME>CP Cs_ Ecu</SHORT NAME>

266

this is a performance requirement parameter and should not be used as a timeout
this is equivalent to the maximum time between sending packets in a

From text in J1939-21 section
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<DESCRIPTION>Time until transmission of the next Consecutive Frame (This 1is used if FC 1is not
enabled or if the STmin wvalue in the FC=0 and STminOverride=0xFFFF) . See ISO 15765-2. This is a
performance requirement parameter.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT7VALUE>2O</DEFAULT7VALUE>
<CLASS>TIMING</CLASS>
<LAYER>TRANSPORT</LAYER>
</COMPARAM>
<COMPARAM EID=“ID1135">
<ID>135</ID>
<SHORT NAME>CP_ EcuRespSourceAddress</SHORT NAME>
<DESCRIPTION>ECU Source Address response of a non-CAN message.</DESCRIPTION>
<DATA TYPE>PDU PT UNUM32</DATA TYPE>
DEFAULT7VALUE>16</DEFAULT7VALUE>
CLASS>UNIQUE71D</CLASS>
LAYER>TRANSPORT</LAYER>
</(GOMPARAM>
<CJMPARAM EID=%“ID1136">
ID>136</ID>
SHORT NAME>CP FuncReqFormatPriorityType</SHORT NAME>

DESCRIPTION>First Header Byte of a non-CAN message for a functiona address
transmit</DESCRIPTION>

DATA TYPE>PDU PT UNUM32</DATA TYPE>
DEFAULT_VALUE>104</DEFAULT_VALUE>

CLASS>COM</CLASS>

LAYER>TRANSPORT</LAYER>

</¢OMPARAM>

<CQMPARAM EID=“ID1137">

ID>137</1ID>

SHORT NAME>CP FuncRespFormatPriorityType</SHORT NAME>

DESCRIPTION>First Header Byte of a nonCAN message received from the ECU for |functional
addfessing</DESCRIPTION>

DATA TYPE>PDU PT UNUM32</DATA TYPE>

DEFAULT VALUE>72</DEFAULT VALUE>
CLASS>UNIQUE ID</CLASS>
LAYER>TRANSPORT</LAYER>

</GOMPARAM>

<CYMPARAM EID=%“ID1138">

ID>138</1ID>

SHORT NAME>CP FuncRedTargetAddr</SHORT NAME>

DESCRIPTION>Secdneé Header Byte of a non-CAN message for a functional address
trarsmit</DESCRIPEION>

DATA TYPE>PDY PT UNUM32</DATA TYPE>

DEFAULT NALUE>106</DEFAULT VALUE>

CLASS>€OM</CLASS>

LAYER¥TRANSPORT</LAYER>

</(OMPARAM>

<COMPARAM EID=“ID1139">
<ID>139</ID>
<SHORT_NAME>CP_FuncRespTargetAddr</SHORT_ NAME>

<DESCRIPTION>Second Header Byte of a non-CAN message received from the ECU for functional
addressing. This information is also wused to fill out the functional lookup table for
J1850_PWM.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>107</DEFAULT VALUE>
<CLASS>UNIQUE ID</CLASS>
<LAYER>TRANSPORT</LAYER>

</COMPARAM>
<COMPARAM EID=“ID1140">
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<ID>140</ID>

<SHORT NAME>CP HeaderFormatJ1850</SHORT NAME>

<DESCRIPTION>Header Byte configuration to be used for J1850 communication.

properly construct the message header bytes to complete the PDU. This parameter is not used if

protocol parameter RawMode is set.

specification </DESCRIPTION>
<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>3</DEFAULT VALUE>
<CLASS>COM</CLASS>
<LAYER>TRANSPORT</LAYER>

</COMPARAM>

<COMPARAM

EID=%“ID1141">

<ID>141</1ID>

This setting is used to

the

Header bytes are constructed following the rules of the protocol

<SHORT N
<DESCRIH
properly c
protocol p
specificat]
initializaf
<DATA_TY
<DEFAULT
<CLASS>(
<LAYER>T]
</COMPARAN
<COMPARAM
<ID>142
<SHORT_N
<DESCRIH
<DATA TY
<DEFAULT
<CLASS>]
<LAYER>T]
</COMPARAN
<COMPARAM
<ID>143
<SHORT N

<DESCRIH
of the CAN

<DATA_TY
<DEFAULT
<CLASS>(
<LAYER>T
</COMPARAN
<COMPARAM
<ID>144
<SHORT N

<DESCRIH
protocol of]

AME>CP_HeaderFormatKW</SHORT_ NAME>

TION>Header Byte configuration for K-Line protocol (Keyword). This setting is Mlused
nstruct the message header bytes to complete the PDU. This parameter is not used) if
rameter RawMode is set. Header bytes are constructed following the rules of thesprot
on. This parameter overrides any keybyte values received from the  [ECU du
ion, which could be used for automatic header byte construction.</DESCRIPTIQON

PE>PDU_PT UNUM32</DATA TYPE>

| VALUE>4</DEFAULT VALUE>

OM</CLASS>

RANSPORT</LAYER>

>

EID=“ID1142">

/1D>
AME>CP_InitializationSettings</SHORT_ NAME>
TION>Set Initialization method. </DESCRIPTION>
PE>PDU_PT UNUM32</DATA TYPE>
 VALUE>1</DEFAULT VALUE>

NIT</CLASS>

RANSPORT</LAYER>

>

EID=“ID1143">

/1ID>

AME>CP_MessagePriority</SHORT_ NAME>

TION>Message Priority. J1939 protocol uses the 3 least significant bits that become
ID. J1708 uses 8 bits to défane the first byte of the transmit message</DESCRIPTION>

PE>PDU PT UNUM32</DATA [YRE>
 VALUE>0</DEFAULT VALKUE>
OM</CLASS>

RANSPORT</LAYERY

>

EID="“ID1144<3

/ID>

AME>GP \M1dReqld</SHORT NAME>

TI@ON>Request Message Identifier used in building a transmit message to an ECU for a J
1%<) DESCRIPTION>

the

col

Fing

art

[ 708

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>0</DEFAULT VALUE>
<CLASS>COM</CLASS>

<LAYER>T

RANSPORT</LAYER>

</COMPARAM>

<COMPARAM
<ID>145<

EID=“ID1145">
/1ID>

<SHORT NAME>CP MidRespId</SHORT NAME>

<DESCRIPTION>Response Message Identifier received from an ECU for a J1708 protocol

only.</DESC

RIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>

<DEFAULT

268

' VALUE>O0</DEFAULT_ VALUE>
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<CLASS>UNIQUE ID</CLASS>
<LAYER>TRANSPORT</LAYER>
</COMPARAM>
<COMPARAM EID=“ID1146">
<ID>146</ID>
<SHORT NAME>CP P1Max</SHORT NAME>

<DESCRIPTION>Maximum inter-byte time for ECU Responses. Interface must be capable of handling a
P1 MIN time of 0 ms. After the request, the interface shall be capable of handling an immediate
response (P2 _MIN=0) . For subsequent responses, a byte received after P1 MAX shall be considered as
the start of the subsequent response.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT_VALUE>40</DEFAULT VALUE>
<CLASS>TIMING</CLASS>
TAYER>TRANSPORT</LAYER>

</(OMPARAM>

<CQMPARAM EID=“ID1147">

ID>147</1D>

SHORT NAME>CP P1Min</SHORT NAME>

DESCRIPTION>This sets the minimum inter-byte time for the ECU responses. Application shall not
get|or set this wvalue. Interface must be capable of handling P1 MIN=0. This 1is a performance
reqyirement parameter.</DESCRIPTION>

DATA TYPE>PDU PT UNUM32</DATA TYPE>
DEFAULT7VALUE>O</DEFAULT7VALUE>

CLASS>TIMING</CLASS>

LAYER>TRANSPORT</LAYER>

</¢OMPARAM>

<CYQMPARAM EID=“ID1148">

ID>148</ID>

SHORT NAME>CP_ P4Max</SHORT NAME>

DESCRIPTION>Maximum inter-byte time for a tester request.</DESCRIPTION>
DATA TYPE>PDU PT UNUM32</DATA TYPE>
DEFAULT7VALUE>40</DEFAULT7VALUE>
CLASS>TIMING</CLASS>

LAYER>TRANSPORT</LAYER>

</(GOMPARAM>

<CJMPARAM EID=%“ID1149">

ID>149</ID>

SHORT NAME>CP P4Min</SHQRT NAME>

DESCRIPTION>Minimum inter-byte time for tester transmits.</DESCRIPTION>
DATA TYPE>PDU PT UNUM32</DATA TYPE>
DEFAULT_VALUE>10</DEFAULT_VALUE>
CLASS>TIMING<ACRHASS>

LAYER>TRANSP@QRT</LAYER>

</GOMPARAM>,

<CPMPARAMEEED="ID1150">

ID>14%</ID>

SHORT NAME>CP PhysReqgFormatPriorityType</SHORT NAME>

<DESCRIPTION>First Header Byte of a non-CAN message for physical address transmit</DESCRIPTION>
<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>108</DEFAULT VALUE>
<CLASS>COM</CLASS>
<LAYER>TRANSPORT</LAYER>
</COMPARAM>
<COMPARAM EID=%“ID1151">
<ID>151</ID>
<SHORT NAME>CP PhysRespFormatPriorityType</SHORT NAME>

<DESCRIPTION>First Header Byte of a non-CAN message received from the ECU for physical
addressing</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
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<DEFAULT VALUE>104</DEFAULT VALUE>
<CLASS>UNIQUE ID</CLASS>
<LAYER>TRANSPORT</LAYER>

</COMPARAM>

<COMPARAM EID=“ID1152">
<ID>152</ID>
<SHORT NAME>CP PhysReqTargetAddr</SHORT NAME>

<DESCRIPTION>Physical Target Addressing Information used for correct Message Header Construction
</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>16</DEFAULT VALUE>
<CLASS>COM</CLASS>
<LAYER>TRANSPORT</LAYER>

</COMPARAM>

<COMPARAM [EID="ID1153">
<ID>1534/ID>

<SHORT NAME>CP_RepeatReqCountTrans</SHORT NAME>

<DESCRIHTION>This parameter contains a counter to enable a re-transmission of the’ last regpest
when eithey a transmit, a receive error, or transport layer timeout is detected. _,Thils applies tofthe
transport Jayer only.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT7VALUE>O</DEFAULT7VALUE>
<CLASS>HRRHDL</CLASS>
<LAYER>TRANSPORT</LAYER>
</COMPARAM>
<COMPARAM |EID=%"ID1154">
<ID>1544/ID>
<SHORT_PAME>CP_RequeStAddrMode</SHORT_NAME>
<DESCRIHTION>Addressing Mode to be used for the Com Primitive</DESCRIPTION>
<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT7VALUE>2</DEFAULT7VALUE>
<CLASS>(OM</CLASS>
<LAYER>TRANSPORT</LAYER>
</COMPARAM>
<COMPARAM |EID="ID1155">
<ID>1554/1ID>
<SHORT NAME>CP StMin</SHORT NAME>

<DESCRIHTION>This sets the sépatration time the interface should report to the wvehicle |for
receiving degmented transfers ip-a Transmit Flow Control Message.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATX TYPE>
<DEFAULY VALUE>0</DEFAULT~AVALUE>
<CLASS>JIMING</CLASS>
<LAYER>TRANSPORT</LAYER>
</COMPARAM>
<COMPARAM [EID="IDIT56">
<ID>1564/1IP%
<SHORT_NAME>CP StMin Ecu</SHORT NAME>

<DESCRIPTION>The minimum time the sender shall wait between the transmissions of two
ConsecutiveFrame N_PDUs</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>0</DEFAULT VALUE>
<CLASS>TIMING</CLASS>
<LAYER>TRANSPORT</LAYER>

</COMPARAM>

<COMPARAM EID=“ID1157">
<ID>157</ID>
<SHORT NAME>CP StMinOverride</SHORT NAME>

<DESCRIPTION>This sets the separation time the interface should use to transmit segmented messages
to the vehicle. The flow control value reported by the vehicle should be ignored</DESCRIPTION>
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<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT7VALUE>65535</DEFAULT7VALUE>
<CLASS>TIMING</CLASS>
<LAYER>TRANSPORT</LAYER>

</COMPARAM>

<COMPARAM EID=“ID1158">
<ID>158</ID>
<SHORT_ NAME>CP T1Max</SHORT NAME>
<DESCRIPTION>This sets the maximum inter-frame response delay.</DESCRIPTION>
<DATA_TYPE>PDU_PT UNUM32</DATA TYPE>
<DEFAULT_VALUE>40</DEFAULT_VALUE>
<CLASS>TIMING</CLASS>

T T

</GOMPARAM>

<CJMPARAM EID=%“ID1159">

ID>159</ID>

SHORT NAME>CP T2Max</SHORT NAME>
DESCRIPTION>This sets the maximum inter-frame request delay.</DESCRIPTION>
DATA TYPE>PDU PT UNUM32</DATA TYPE>
DEFAULT VALUE>200</DEFAULT VALUE>
CLASS>TIMING</CLASS>
LAYER>TRANSPORT</LAYER>

</¢OMPARAM>

<CJMPARAM EID=%“ID1160">

ID>160</ID>

SHORT NAME>CP T3Max</SHORT NAME>

DESCRIPTION>This sets the maximum response delay fxom the ECU after processing a valid request
mesdage from the interface. For J1939-21, this is eguilvalent to Tr.</DESCRIPTION>

DATA TYPE>PDU PT UNUM32</DATA TYPE>
DEFAULT VALUE>100</DEFAULT VALUE>
CLASS>TIMING</CLASS>
LAYER>TRANSPORT</LAYER>

</GOMPARAM>

<CYMPARAM EID=“ID1161">

ID>161</ID>

SHORT NAME>CP T4Max</SHORT «NAME>

DESCRIPTION>This sets the maximum inter-message response delay. For J1939, this is egpivalent to
T3, |[the maximum time allowed) for the Originator to receive a CTS or an ACK after sending a packet.
</DHSCRIPTION>

DATA TYPE>PDU PT UNUM32</DATA TYPE>
DEFAULT VALUE>40</)DEFAULT VALUE>
CLASS>TIMING<LYGEASS>
LAYER>TRANSPORT</LAYER>

</(OMPARAM>

<CQMPARAM, EID="ID1162">

ID>1N62</1ID>

QHORTiNAMF (‘PiT SMa QHORTiNAMF

<DESCRIPTION>This sets the maximum inter-message request delay. For J1939, this is equivalent to
T2, the maximum time allowed for the Originator to send a packet after receiving a CTS from the
Responder. </DESCRIPTION>

<DATA_TYPE>PDU_PT UNUM32</DATA TYPE>
<DEFAULT_VALUE>200</DEFAULT_VALUE>
<CLASS>TIMING</CLASS>
<LAYER>TRANSPORT</LAYER>
</COMPARAM>
<COMPARAM EID=“ID1163">
<ID>163</ID>
<SHORT NAME>CP TesterSourceAddress</SHORT NAME>
<DESCRIPTION>Source address of transmitted message for non-CAN messages</DESCRIPTION>
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<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>241</DEFAULT VALUE>
<CLASS>COM</CLASS>
<LAYER>TRANSPORT</LAYER>

</COMPARAM>

<COMPARAM EID=“ID1164">
<ID>164</ID>
<SHORT_ NAME>CP TIdle</SHORT NAME>

<DESCRIPTION>Minimum bus idle time before tester starts the address byte sequence or the fast init
sequence. (TIDLE replaces WO and W5) .</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT_ VALUE>600</DEFAULT VALUE>
<CLASS>INIT</CLASS>
<LAYER>JRANSPORT</LAYER>

</COMPARAM>

<COMPARAM [EID="ID1165">
<ID>1654/ID>

<SHORT NAME>CP TInil</SHORT NAME>
<DESCRIHTION>Sets the duration for the low pulse in a fast initialization sequeficel</DESCRIPTIQN>
<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>5 O</DEFAULT7VALUE>
<CLASS>]NIT</CLASS>
<LAYER>TRANSPORT</LAYER>
</COMPARAM>
<COMPARAM |EID="ID1166">
<ID>1664/ID>
<SHORT_NAME>CP TWup</SHORT NAME>

<DESCRIHTION>Sets total duration of the wakeup pulsel) (TWUP-TINIL)=high pulse before sfart
communication message.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>100</DEFAULT VALUE>
<CLASS>]NIT</CLASS>
<LAYER>TRANSPORT</LAYER>
</COMPARAM>
<COMPARAM |[EID="ID1167">
<ID>1674/1ID>
<SHORT NAME>CP W1Max</SHORT NAMEX

<DESCRIHTION>Maximum time from| the end of address byte to start of the synchronization patfern
from the EQU.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>600</DEEAUDT VALUE>
<CLASS>]NIT</CLASS>
<LAYER>TRANSPORT</EAYER>

</COMPARAM>

<COMPARAM |[EID=WED1168">
<ID>1684/ID>
<SHORT7 AME (‘Piw‘\ Min QHORTiNAMF

<DESCRIPTION>Minimum time from the end of address byte to start of the synchronization pattern
from the ECU.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>120</DEFAULT VALUE>
<CLASS>INIT</CLASS>
<LAYER>TRANSPORT</LAYER>

</COMPARAM>

<COMPARAM EID=“ID1169">
<ID>169</ID>
<SHORT_NAME>CP W2Max</SHORT NAME>

<DESCRIPTION>Maximum time from the end of the synchronization pattern to the start of key byte
1.</DESCRIPTION>
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<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>40</DEFAULT VALUE>
<CLASS>INIT</CLASS>
<LAYER>TRANSPORT</LAYER>

COMPARAM>

OMPARAM EID=“ID1170">

<ID>170</ID>
<SHORT_NAME>CP_W2Min</SHORT_NAME>

<DESCRIPTION>Minimum time from the end of the synchronization pattern to the start of key byte

/DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>10</DEFAULT VALUE>
CIASS>INIT</CIASS>

LAYER>TRANSPORT</LAYER>

OMPARAM>

MPARAM EID=“ID1171">

ID>171</1ID>

SHORT NAME>CP W3Max</SHORT NAME>
DESCRIPTION>Maximum time between key byte 1 and key byte 2.</DESCRIPTIQN>
DATA TYPE>PDU PT UNUM32</DATA TYPE>
DEFAULT7VALUE>4O</DEFAULT7VALUE>
CLASS>INIT</CLASS>
LAYER>TRANSPORT</LAYER>

OMPARAM>

MPARAM EID=“ID1172">

ID>172</1ID>

SHORT_NAME>CP_ W3Min</SHORT NAME>
DESCRIPTION>Minimum time between key byte 1 and X€&y byte 2.</DESCRIPTION>
DATA TYPE>PDU PT UNUM32</DATA TYPE>
DEFAULT7VALUE>O</DEFAULT7VALUE>
CLASS>INIT</CLASS>
LAYER>TRANSPORT</LAYER>

OMPARAM>

MPARAM EID=“ID1173">

ID>173</ID>
SHORT_NAME>CP_W4Max</SHORT <NAME >

rned by the interface.</DESCRIPTION>
DATA TYPE>PDU PT UNUM3P</DATA TYPE>
DEFAULT7VALUE>100</DEFAULT7VALUE>
CLASS>INIT</CLASS>
LAYER>TRANSRORTX/LAYER>

OMPARAM>

MPARAM,_BID="ID1174">

ID>1 A/ ID>

SHORT NAME>CP W4Min</SHORT NAME>

DESCRIPTION>Maximum time{ between receiving key byte 2 from the vehicle and the inve

sion being

DEOCRIL I TONSMIIT IOt CIIe - DeCwWeell . TCCe LV Iilg kRoy Dyce TTOm  Cclre CIIrTCcre  arc

urned by the interface.</DESCRIPTION>
<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT_VALUE>50</DEFAULT_VALUE>
<CLASS>INIT</CLASS>
<LAYER>TRANSPORT</LAYER>

COMPARAM>

OMPARAM EID=“ID1400">

<ID>400</ID>

<SHORT NAME>CP Baudrate</SHORT NAME>

CIre

TIIvVE

r'sion being

<DESCRIPTION>Represents the desired baud rate. If the desired baud rate cannot be achieved within
tolerance of the protocol, the interface will remain at the previous baud rate.</DESCRIPTION>
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<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>500000</DEFAULT VALUE>
<CLASS>BUSTYPE</CLASS>
<LAYER>PHYSICAL</LAYER>

</COMPARAM>

<COMPARAM EID=“ID1401">
<ID>401</ID>
<SHORT NAME>CP BitSamplePoint</SHORT NAME>

<DESCRIPTION>This sets the desired bit sample point as a percentage of the bit time.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>80</DEFAULT VALUE>
<CLASS>BUSTYPE</CLASS>
<LAYER>RHFSFEAE

T T

</COMPARAM>
<COMPARAM |EID=%"ID1402">
<ID>4024/1ID>
<SHORT NAME>CP BitSamplePoint Ecu</SHORT NAME>

<DESCRIHTION>This sets the desired bit sample point as a percentage of the bit tjime.)</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULY VALUE> 80</DEFAULT VALUE>
<CLASS>HUSTYPE</CLASS>
<LAYER>HHYSICAL</LAYER>

</COMPARAM>

<COMPARAM |[ETD=%ID1403">
<ID>4034/1ID>
<SHORT NAME>CP K L LineInit</SHORT NAME>
<DESCRIHTION>K &amp;
<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>0</DEFAULT VALUE>
<CLASS>HUSTYPE</CLASS>
<LAYER>HHYSICAL</LAYER>

</COMPARAM>

<COMPARAM |[EID="ID1404">
<ID>4044/1ID>
<SHORT NAME>CP K LinePullup</SHORT NAME>

<DESCRIHTION>Control the K-Line voltade to either 12V or 24V</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA FYRE>
<DEFAULY VALUE>0</DEFAULT VALUE>
<CLASS>HUSTYPE</CLASS>
<LAYER>HHYSICAL</LAYER>

</COMPARAM>

<COMPARAM |[EID="ID1405.%
<ID>4054/1ID>
<SHORT_ NAME>CP\LTstenOnly</SHORT NAME>

<DESCRIHTION>Enable a Listen Only mode on the Com Logical Link.
longer ackrowledge received frames on the CAN Network</DESCRIPTION>

L line usage for IS09141 and IS014230 Tmitialization address</DESCRIPTION

This will cause the link t¢ no

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>0</DEFAULT VALUE>
<CLASS>BUSTYPE</CLASS>
<LAYER>PHYSICAL</LAYER>

</COMPARAM>

<COMPARAM EID=“ID1406">
<ID>406</ID>
<SHORT NAME>CP NetworkLine</SHORT NAME>

<DESCRIPTION>This sets the network line(s)
the physical layer allows this)</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>0</DEFAULT VALUE>
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<CLASS>BUSTYPE</CLASS>
<LAYER>PHYSICAL</LAYER>
</COMPARAM>
<COMPARAM EID=%“ID1407">
<ID>407</ID>

<SHORT_ NAME>CP SamplesPerBit</SHORT NAME>
<DESCRIPTION>Number of samples per bit</DESCRIPTION>
<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT_VALUE>O</DEFAULT_VALUE>
<CLASS>BUSTYPE</CLASS>
<LAYER>PHYSICAL</LAYER>

</COMPARAM>

ISO 22900-2:2017(E)

</
<CON

timd

</
<C

timg

</
<C

ID>408</ID>

SHORT NAME>CP SamplesPerBit Ecu</SHORT NAME>
DESCRIPTION>Number of samples per bit</DESCRIPTION>
DATA TYPE>PDU PT UNUM32</DATA TYPE>

DEFAULT VALUE>0</DEFAULT VALUE>
CLASS>BUSTYPE</CLASS>

LAYER>PHYSICAL</LAYER>

OMPARAM>

PARAM EID=“ID1412">

ID>412</1ID>

SHORT NAME>CP_ SyncJumpWidth</SHORT NAME>

DESCRIPTION>This sets the desired synchronization Jump
.</DESCRIPTION>

DATA TYPE>PDU PT UNUM32</DATA TYPE>

DEFAULT VALUE>15</DEFAULT VALUE>
CLASS>BUSTYPE</CLASS>

LAYER>PHYSICAL</LAYER>

OMPARAM>

MPARAM EID=“ID1413">

ID>413</ID>

SHORT NAME>CP SyncJumpWidth Ecug/SHORT NAME>

DESCRIPTION>This sets the desifed synchronization Jjump
.</DESCRIPTION>

DATA TYPE>PDU PT UNUM32</DATA TYPE>
DEFAULT7VALUE>15</DEFAULT7VALUE>
CLASS>BUSTYPE</CLASS>

LAYER>PHYSICAL</LAYER>

OMPARAM>

MPARAM EID=%IDI414">

ID>414</1D>

SHORT NAME>CP TerminationType</SHORT_ NAME>
DESGRIPRTION>CAN termination settings.</DESCRIPTION>
DATAMTYPE>PDU PT UNUM32</DATA TYPE>

width

width

as

as

a

a

percentage

percentage

£

£

DT ROL T RLOOnL> U DrETROL T RLOUm

<CLASS>BUSTYPE</CLASS>
<LAYER>PHYSICAL</LAYER>
</COMPARAM>
<COMPARAM EID=%ID1415">
<ID>415</1ID>

<SHORT NAME>CP UartConfig</SHORT NAME>

<DESCRIPTION>Configure the parity,

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>06</DEFAULT VALUE>
<CLASS>BUSTYPE</CLASS>
<LAYER>PHYSICAL</LAYER>

© IS0 2017 - All rights reserved

the

the

bit

bit

data bit size and stop bits of a Uart protocol.</DESCRIPTION>

275


https://standardsiso.com/api/?name=725e0865c6d0c961e734ed9b4914c608

ISO 22900-2:2017(E)

</COMPARAM>
<ERROR_CODE>
<ID>3000</ID>

<SHORT NAME>AN ERR CODE</SHORT NAME>

<DESCRIPTION>This is an error code description</DESCRIPTION>
</ERROR_CODE>
</MVCI_MODULE DESCRIPTION>

F.5.4 Example cable description file

Since the external connector on the MVCI protocol module may differ from the DLC on the vehicle or ECU setup,

there is an
pins on thd
mapping foy
application,
identificatio
However, th

EXAMPLE

<?xml versi
<!-- D-PDUA

<MVCI CABLH
xsi:noNamed
MVCI PART2 |

<DESCRIPT]
<SUPPLIER |
<DLCTYPE H
<ID>1</1]
<SHORT N
<DESCRIH
</DLCTYPE
<CABLE>
<ID>100
<SHORT N
<DESCRIH
<CABLE 1
<CABLH
<CABLH
<PIN
<RE
</CAB]]
<CABLH
<PIN
<RE{
</CABJ

adto-describe haw tha cahlo manc the nine an thoa MVUCI nhratoacolmodule PIN_ON_MODULE) oanta the
€ € B B Ps+ P ¥ P etre—- — — )

DLC (PIN_ON_DLC). The cable description file (see EXAMPLE Cable Description File) shows
two example cables that this MVCI protocol module is supposed to support. Also, if of intenest fof
the cable description file optionally defines which pins of the MVCI protocol module are used for ¢
n and what resistor values are expected for a specific cable (see also ISO 22900-1 about cable cod
e example only shows the first of both cables.

Cable description file (CDF file).

on="1.0"” encoding=“UTF-8"?>
API cable description file -->

DESCRIPTION xmlns:xsi=http://www.w3.0rg/2001/XMLSchema-ingtance
paceSchemaLocation="C:\Data\Dev\eclipse\workspace\PduApi\du* xsd” FILE VERSION=“0.0.1"
STANDARD7VERSION:“2.2.l">

ON>This is an example for a cable description file
NAME>Vehicle Doctor Ltd.</SUPPLIER NAME>

ID="ID1">

D>

AME>ISO 15031 3</SHORT NAME>

TION>ISO 15031-3 OBD Connector</DESCRIPTION>

(CBF) </DESCRIPTION>

/ID>

AME>SomeCableName</SHORT NAME>

TION>Standard cable 5m</DESERIPTION>
DENTIFICATION>

_ID>1002</CABLE_ID>

_ID PIN>

ON_MODULE>17</RINNON MODULE>

ISTANCE TO_GROUND>250</RESISTANCE TO_ GROUND>
E_ID PIN>

 ID PIN

ON_MOBURE>18</PIN ON_MODULE>

ISPTANCE _TO GROUND>49999</RESISTANCE TO GROUND>
E-ID PIN>

the
the
hble

ng).

</CABLE_

IDENTIFICATION>

<MAPPING>

<PIN ON DLC>13</PIN ON DLC>
<PIN_ON MODULE>5</PIN ON MODULE>
</MAPPING>
<MAPPING>

<PIN ON DLC>16</PIN ON DLC>

<PIN ON_MODULE>6</PIN_ON MODULE>
</MAPPING>
<MAPPING>

<PIN_ON DLC>15</PIN ON DLC>
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<PIN ON_MODULE>8</PIN ON MODULE>
</MAPPING>
<DLCTYPE IDREF=“ID1"/>
</CABLE>
<CABLE>
<ID>101</ID>
<SHORT_NAME>SomeOtherCableName</SHORT NAME>
<DESCRIPTION>Standard cable 5m</DESCRIPTION>
<CABLE_IDENTIFICATION>
<CABLE_ID>1002</CABLE_ID>
<CABLE_ID PIN>
<PIN ON MODULE>17</PIN ON MODULE>

ISO 22900-2:2017(E)

</CABLE_ID PIN>
<CABLE ID PIN>
<PIN ON MODULE>18</PIN ON MODULE>
<RESISTANCE TO GROUND>4294967295</RESISTANCE TO GROUND>

</CABLE_ID PIN>

/CABLE IDENTIFICATION>
MAPPING>

<PIN ON DLC>13</PIN ON DLC>
<PIN_ON MODULE>5</PIN ON MODULE>
/MAPPING>
MAPPING>

<PIN ON DLC>16</PIN ON DLC>
<PIN_ON MODULE>6</PIN ON MODULE>
/MAPPING>
MAPPING>

<PIN ON DLC>15</PIN ON DLC>
<PIN_ON MODULE>9</PIN ON MODULE>
/MAPPING>

DLCTYPE IDREF=“ID1"/>

</¢ABLE>
</M{CI CABLE DESCRIPTION>

© IS0 2017 - All rights reserved
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Annex G
(informative)

Resource handling scenarios

G.1Resource handling at the API level

G.1.1 Obtaining resource and object ids

G111 G

A client app
is also possi
names of th

would need

Once a clie
functions c

EXAMPLE

PDUCre
PDUSet
PDUGet
PDUGet

G112 U

Figure G.1 illustrates via a sequence diagram~how a client application can use an XML parser for the MDF and

files to retr
resource an

278

PDUSetUniqueRespldTable.

prreTat
ication can use an XML parser to parse the CDF and MDF files to obtain object ids and resource i
ble to obtain the object ids by using the D-PDU API function PDUGetObjectlds using the standard s
b object. For a client application to retrieve a resource id using PDUGetObjectlds, the glient applic3
to know the vendor-specific short name of the resource.

application obtains the list of ids supported by the specific D-PDU API implementation, all D-PDU
be used. Without the list of ids, many D-PDU API functions cannot be used:

D-PDU API functions requiring object and or resource ids:
hteComLogicalLink;

omParam;

ResourceStatus;

ConflictingResources;

5ing an XML parser

eve resource and object id§. D-PDU API functions still need to be called to retrieve the status
 any conflicts on a resource;

s. It
hort
tion

API

CDF
of a
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]

> SaveObjectldList

Determine Resource Set (bustype id, pins, protocol id)

ParseForResourcelds that match resource set |

>

> SaveResourcedIdList

—_—_——— et — — — s — — — — ]

Application MDF/CDF XML Parser D-PDU API
i I
| . '
I ' !
M | L Get Module
PDUGetModulelds Types and
I N
| Return PDU_MODULE_ITEM structyre (hMod and Module Typeld) d handles
______________________________________ connected to
| D-PDU API
> Save Module Information() |
PDUModuleConstrl:t(hMod)
: >
" I
! ]
T | |
> Determine needed BusType-Protocol-ComParams-etc
ParseForShortNames
Get each ID to
be uged on a
Module

Get reqource for
each required

Fill out Resource Statlus elementin
PDU_RSC_STATUS_ITEM

© 150201

Figure G.1 — Sequence for retrieving ids using an XML parser

7 - All rights reserved

| Physical
i Regource
> Prepare PDU_RSC_STATUS_ITEM struct
PDUGetResourceStatus
' »
I L
FilI out Resource Statyis element in
PDU_RSC_STATUS_ITEM
-
| | |
| f '
] PDUGetConflictingResources |
I 5 |
Ll
Return PDU_RSC_CONFLICT_ITEM
_____________________ === Get rpsource
> Determine a set of available resources without conflict co -ﬂlCtS
i (optional).
. Creat¢ the CLL
> Prepare PDU_RSC_DATA or resourcedld fox; Module foir the
PBY€reateComtogicattink Physical
i > Resource Id
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G.1.1.3 Using D-PDU API functions for resource information

Figure G.2 illustrates how the D-PDU API functions are used to retrieve resource and object ids without parsing
the XML MDF/CDF files. The functions (represented by circles) are expected to be called in the order indicated by

the numbers in the circle.

— — — ——» [ PDUGetModule PDU_MODULE_ITEM

ModuleTypeld hMod pVendorModuleName| pVendorAdditionalinfo

Call once

PDU_MODULE_DATA

One resulting entry per connected VCI

hMod
(PDU_HANDLE_UNDEEF =
ALL modules conne|

PDUModule
Connect

@) Called for every MVCI protocol

module to be connected to a
single D-PDU API library instance

PduObjectType

(e.g. PROTOCOL and BUSTYPE)

PDUGetResource
3)

pShortname
(e.g.1S0_15765_3_oh_IS015765_2
And 1S011898_2_DWCAN)

N Protocolld| BusTypelD [ pDLCPinltem

Called for every required

resource id (used instead - -
of reading the MDF) P " Use pObjectld results from PDUGetObjectlsd to

populate the PDU_RSC_DATA structure

7/

hMod 7
(PDU_HANDLE_UNDEF =

ALL modbles connected) PDU_RSC_ID ATEM =

<

nI

Numlds-|pResourceldArray| E

e

. 8

Call pnce with ;u

PDU|RSC_DATA for each / g

modpule and set of resources One resulting entry =

needed / per requested hMod. Each hMod has E

Use resoufcelds and hMod results from a list of resources which match
PDUGeHResourcelds to populate the / PDU_RSC_DATA
PIJU_RSC_STATUS_ITEM / <
[
PDU_RSC_STATUS_ITEM % g
SI
hMod | Resourceld | ResourceStatus (out) :
A &
A 2
K~ z
SO \\ ~ E Call once for each set of
>~ ] NN \ required resources. The
~<x V) is filled
Ss___ __ /o resource status is filled out
== by the D-PDII APl for each

entry.

Figure G.2 — Using D-PDU API functions to retrieve resource information and status
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Figure G.3 illustrates how the D-PDU API supports the client application in determining shared conflicts on a
resource.

PDU_MODULE_ITEM

Resourceld (from PDUGetResourcelds)

ModuleTypeld

hMod

pVendorModuleName

pVendorAdditionallnfo

PDU_MODULE_DATA

PDUGetConflicting

Resources

(6)

Called for every required

resource id that is

available to determine

G.1

Figy
emp

Figure G.3 — Conflicting resoutces

2 Example MVCI protocol module resource selection

conflicts.

PDU_RSC_CONELICTATEM

hMod

Resourceld

1k

PDU_RSC_CONFLICT_DATA

re G.4 shows an example MVCI protocol module and’cable for the purposes of demonstrati
loyed by an application selecting resources.

g the logic

In the example, the MVCI protocol module includes@wo general-purpose CAN controllers. The first may be used

for gither Single Wire or Dual Wire High Speed CAN. The second may be used for either Fault Tolerant or Dual
Wirg High Speed CAN. The resources functions . allow an application to ensure that predictable result§ are always
obtdined each time it executes. For exampleyit-is possible that an application could first request a Dual Wire High
Spe¢d CAN bus type and be allocated the\first CAN controller, and then request a Single Wire CAN bps type. The
secqnd request could not be fulfilled due-to pre-selection of the only CAN controller that could support Single Wire
CAN. If the bus types had been requested in the reverse order, the required resources could have been|satisfied.
I/ _______________________ D [~ e )
|| Single Wire l L I
| ¥ CAN ||
| Transceiver \ ! !
CAN
| Controller >< T 2 2
| ™ Dual Wire [— 3 3 1
| N caN
Transceiver | T 4 4
: ——1 5 5 6
| | | Dual Wire 6 6 14
| / Trar(l?c]:iver 4 7
| CAN ] / 8 8 9
Controller —
| ] Fault / 9 9
| N Tolerant | + : :
Multiplexer CAN_ Multiplexer e e
I Transceiver I T l
N _ ___
Figure G.4 — Example MVCI protocol module and cable
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Figure G.5 shows the four possible combinations of resources supported by this combination of MVCI protocol
module and cable. These combinations are known as routes and are represented in the D-PDU API by Resourcelds.
The application example requires two routes, one single wire and one dual wire. It uses the GetModulelDs,
GetObjectID and GetResourcelDs to obtain Resourcelds (each representing a route) that support the requirements
of each connection. For this MVCI protocol module, there is one route that supports Single Wire CAN (Route 1) and
two that support Dual Wire CAN (Route 2 and Route 3). After confirming that all three routes are available using
GetResourceStatus, the application has to make a choice between the two possible routes supporting High Speed
CAN. It makes this decision by checking for conflicts between the three routes.

GetConflictingResources is called once for each of the three routes.

ller,

mon

\Vire
3is

and

For Route 1: Route 2 is indicated as conflicting (due to the common CAN Controller).
For Route Z: Routes 1 and Route 3 are indicated as conflicting (Route 1 due to the common CAN confrd
Route 3 duef[to common pins).
For Route 3f Route 2 and Route 4 are conflicting (Route 2 due to common pins and Route 4 due tojthe com
CAN controlller).
Since there [is only one route (Route 1) that supports Single Wire CAN, the application chécks for the Dual \
Route that does not conflict with Route 1. Hence, Route 2 is discounted due to the indicated!conflict and Routd
selected.
The applicafion proceeds to call PDUCreateComLogicalLink once using the Resotnceld provided for Route 1
once using the Resourceld provided for Route 3.
(o D | “Cable )
l Single Wire 0}} I I
I Route 1 gCAN :\
Transceiver| |~ — 1 1
| CAN D
I Controller s 2/ —
-
| Dual Wire :\\(- = P T 3 3 1
Route 2 CAN — = oo - -
I Transceiver~—|___ / \.: 4 - 4 po===d
i =
| oF T T s | s = s
4 L]
b 6 6 14
I Route 3 || Dual Wire // v /
| 4 45 can 1 . .
* @Transceiver/ _ — —
| CAN — T — A + | 8 8 ‘1o
| Coptroller | — +— — N = b
. N[ Fault — * 9 9
. h Tolerant " g :
| o« I e
: S  CAN Ll o 26 26
Route 4 Multiplexer Transceiver Multiplexer
I %v | l
e -—_ J —_———
Figure G.5 — Available routes and selection logic
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Annex H
(informative)

D-PDU API partitioning

Functional partitioning of a D-PDU API

H.1.1 ODX data base

2:2017(E)

Pro
nety

H.1
H.1

Req

profocol or ECU is necessary for the requestor. All information about how to‘generate a D-PDU, chg¢

resy
Cred

H.1

AP

—

H.1

Buil
accd

H.1

Che

H.1

Exty
info

H.1

H.1

The

vork topology, ECU information and vehicle data service information.

2 MVCI D-Server

2.1 Com Primitive Creator/Handler

liests by an MVCI D-Server Job or application for data retrieval from an_ECU. No informatio

Its, extract the data and finally convert the data into correct ,units is done by the C
tor/Handler.

2.2 RxLogical Data Request
for requesting logical data from an ECU.
2.3 D-PDU Builder

ds a PDU message to be requested from the ECU{The information is data only (header bytes and f
mplished by the D-PDU API/VCI protocol modutle).

2.4 D-PDU Checker
Cks the validity of PDU data returned by the MVCI protocol module.
2.5 Data Extractor

acts the desired information from the PDU data, converts the data to appropriate units and
rmation along to theapplication.

3 VCI protocol module

3.1 D-PDU API

=3 3 3 . 1 1. 3 . 1 - : M) : .
IUCS Udld UCSCLTIDIIIE UIC VEIICIC UIIUCT LESL, HICIUULITE COMMIICCLOT TITOTTIIAUOII, Pprototol IOIllda [10n, Vehlcle

h about the
ck for valid
bmPrimitive

prmatting is

passes the

-Server (or

appli

D-PDU API processor provides the link between the MVCI protocol module and the MVCI L

hem to the

appropriate processing module. It is also responsible for passing the appropriate responses back to the D-Server.

H.1.

3.2 D-PDU Scheduler

The D-PDU Scheduler controls when Send ComPrimitives are queued up for transmission via the ComLogicalLink.
For cyclic Send ComPrimitives, the Scheduler is responsible for restarting a timer after the transmission has been
queued and for keeping track of the number of send cycles that have been completed.
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I —

i

Hardware Drivers

H/W'Filter
(J1850 PWM &
CAN only)

Rx Logical

0DX Data Request Data Extractor

Data |4 Com Primitive Creator/Handler

Base PDU Builder PDU Checker
|' ______________________________ 1
| COMM Logical Link
| * (Real Time Logic)
| g ComPrimitive . 7F Handler
| D-PDILAPL Binmding (optiomnal)
| Schedule Logical Lm_k Tester Present |Unique Response

Lo Parameter/Filter L.
ComBrimitives ) Scheduler Binding

| Configurator
| Protocol Drivers Block Filter
| Respurce Manager (Configured by COMPARAMS) Pass Filter

Vehicle’'BUS Network

FigureH:1 — Modular VCI protocol module functional partitioning diagram

H.1.3.3 L1)gical Link parameter/filter configuration

Handles configuring a ComLogicalLink and all associated resources assigned to the Logical Link.
H.1.3.4 Tester present scheduler

This scheduler controls the transmission of a Tester Present message for protocols that require this functionality.
This scheduler controls what is transmitted on the vehicle bus and when it is transmitted.

H.1.3.5 Resource manager

Manages the resources on the physical module.
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H.1.3.6 Protocol driver

Protocol specific driver. (There are nine currently defined for the D-PDU API.) Handle specific timing and
formatting requirements for a protocol implementation.

H.1.3.7 Hardware driver

Provides the firmware interface to the MVCI protocol module’s hardware devices (e.g. UARTs and CAN
controllers).

H.1.3.8 Hardware filters
Some types of controllers (e.g. CAN controllers and the PWM version of the SAE J1850 interface) have filter

capdbility built into them. Other protocols require that filtering be handled by the MVCI protodol module’s
firmware (see H.1.3.9).

H.1]3.9 Software filters

H.1{3.9.1 Block filter

Mespsages that are accepted by this filter are discarded.
H.1;3.9.2 PASS filter

Mesksages that are accepted by this filter are passed on.
H.1J3.10 ISO 15765 USDT/UUDT Frames

Each USDT CAN Frame for ISO_15765 protocol shall have’a matching entry in the UniqueRespldTable to be
hanglled in the transport layer. If the frame is USDT and airst frame, then this table is used to send ouf the correct
Flow Control frame. If the CAN ID is a UUDT type of.frame or is not in the table, then the message| is accepted
without any further format checking. The frame dat&’is then checked against the ExpectedResponsefStructure to
bind the frame to a ComPrimitive.

H.1J3.11 Negative response Code 0x7F.-filter handler
If Negative Response Handling is enabled, each valid message/frame received is checked for a negative response
service ID (0x7F) and a known respense code (0x21, 0x23, 0x78). If there is a match to the response cqde, then the
proper re-transmission or new-receive time handling is started.
H.1{3.12 Unique response.binding

Matth the received¢message header information to an entry in the table of Unique Response Ids. The matching
alggrithm is protécol’specific (e.g. some protocols will use CAN Ids, others will use Target Addresses, ECU Sources

address, etc.),

H.1{3.13 {€omPrimitive binding

Onc 2 ]Iniqnnnncplﬂnnfiﬁnr 1S Fr\nnr“ the pay]r\:\ﬂ data is aH’nmpfnﬂ to—be—matchbd to the

ExpectedResponseStructure (see 10.1.4.19) of all active ComPrimitives (starting with the active SENDRECV
ComPrimitive).

H.1.4 Vehicle bus network

The MVCI protocol module interfaces to the vehicle’s ECUs via the vehicle bus network. The MVCI protocol module
accesses this network via the Data Link Connector (DLC) as described in the ODX Data Base.
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Annex I
(informative)

Use case scenarios

I.1 Negative response handling scenarios

I1.1.1 Gen

This annex
protocols su

NOTE N

The process|
If Negative
application
received ev

code.

In the given|
handling of

In cases wh
PDU_XTRA_

1.2 Phy

Figure I.1 shows the processing performed when Negative Error Code 0x21 or 0x23 or 0x78 is received

CP_RCXXHa

For a negative response RC78, the client application would have to have specified a receive only ComPrimitiy

bind the evd

eral

1 PR e P A . B o3 ey I O 1.
COVELS UIC Spelidl IIdITUIIIlyg O LIS INEgdUVE RESPOUIISE LOUCLS UXZ41, UX4ZO0 4l UX70 101 Uldgll

ch as ISO_14230_4 or ISO_14229_3.

[ot all of the Negative Response Codes are defined for each protocol.
ing of handling Negative Response Codes is mainly determined by the CP_RCxxHandling ComParar
Response Codes are received in other cases than specified here, they are ‘simply reported to

hs a Responseltem. The same applies if any of the Negative Response Codes)0x21, 0x23 or 0x78
en though the respective handling ComParam CP_RCxxHandling does notallow usage of the resp

figures, the handling of the Negative Response Codes 0x21 and\0x23 is identical. Therefore, only
NRC 0x21 is presented.

ere an erroritem (PDU_ERR_EVT_RX_TIMEOUT) is sent,back to the client application, an additi
ERR ... error code may be supplied to give detailed information about the nature of the timeout eve

sical addressing

hdling = 0 (disabled). It is up to the clienit-application to handle the negative responses from an

ntual positive response from the ECU-

stic

the
are
nse

the

bnal
nt.

ith
ECU.
eto
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Client Application PDU API/VCI ECU
[

|
|
prepare CoP data item() |
|
PDUStartComPrimitive |

»

SendRequestMessage

' !

| > SetTimer(CP_P2Max)
I

alt CP_P2Max timeout or negative response _~ [

[CP_PZl\%laxTimeout] n

| > Timeout(CP_P2Max)

| Errorltem(PDU_ERR_EVT_RX_TIMEOUT)

S "

[negative

negative response(RC21'or,RC23 or RC78)

> StopFimer

response]

Resultltem(0x7F, RC21 or RC23 or RC78)

Figure 1.1 — Response handling for RC21/RC23, CP_RCXXHandling = 0

Figyre 1.2 shows the processing performed when Negative Error Code 0x21 or 0x23 is regeived with
CP_RCXXHandling =1 (continue handlingnégative responses until RCXX_CompletionTimeout). The| ECU is too
busy to perform the request and the request is not started. Re-requests are continued until the timeojut occurs or
until a positive response is receiveds
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Client Application

PDU API/VCI

ECU

prepare CoP data item

PDUStartComPrimitive

In the case
retransmit
In the case

will be mad
(CP_RC21R

The sequences for RC21 & RC23 handling
are very similar.

to be returned within CP_RC23RequestTime, else a

of RC23 a positive response is expected

of the request is made on the time-out.

SendRequestMessage

> Set RX Timer(CP_P2max)

NegativeResponse(RC21|RC23)

bf RC21, a retransmit of the request
e when the resend timer expires
equestTime or CP_P3Min which ever is greater)

‘) SetTimer(CP_RC2xCompletionTimeout)

L

loop repeat request message on Resend Time-oy
[l

[until CP_RC2xCompletionTimeout gr positive response or other
negative response (unhandled resp(1nse code type]

i, 1

Retransmit Request on Resend Time-out

> SetTimer(€P)P2max)

NegativeResponse(RC21|RC23)

Set Resend Timer (Max(GP-P3Min, CP_RC2x

RequestTim

alt timeout or other response

g

[CP_}%ZMaxTimeout]

[RCZIXCompletionTimeout]

Errorltem(PDU_ERR_EVT_RX_TIMEOUT)

| Errorltem(PPU.ERR_EVT_RX_TIMEOUT) |

stop all timers

h

288

Figure 1.2 — Response handling

for RC21, RC23, CP_RCXXHandling = 1
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Figure .3 shows the processing performed when Negative Error Code 0x21 or 0x23 is received with
CP_RCXXHandling = 2 (repeat unlimited). The ECU is too busy to perform the request. The request message is
resent until a timeout occurs or a non-error response is received.

ClientApplication PDU API/VCI ECU
i I I
| I I

o I I
> Prepare CoP Data Item() I I
I I
[ I
> Set Suppress Response Bit = true() | |
PDUStartComPrimitive() ! :
I
Send Request Message() I
1
StatusItem = PDU_COPST_EXECUTING() > StartTimer - CP_P2Max()
<« - ]
Positivé.Response()
<« - ] —
Erroritem = PDU_ERR_EVT_PROT_ERR()
additional Error Info = PDU'{“_’I Discards
PDU_XTRA_ERR_UNEXP_RESPONSE the positive response

> StopTimer() I
I
StatusItem = PDU_COPST_FINISHED() |
I
I
I
I
I
I
I
I

FigureA:3 — Response handling for RC21, RC23, CP_RCXXHandling = 2
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