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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. ISO
collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

The ISO 22900 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 diagnostic application based on this software interface can exchange the MVCI
protocol module or add a new MVCI protocol module with minimal effort. Today, the automotive
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rface (D-PDU API) as a generic software interface and to provide a “plug and\play” concep|
b different MVCI protocol modules from different tool manufacturers. The'D-PDU API will
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Road vehicles — Modular vehicle communication interface
(MVCI) —

Part 2:

Di : 1 it (D-PDUAPE

1

Thi
(D-

and common basis for diagnostic and reprogramming software applications.

Thi
abs

featjures. Sample MVCI module description files accompany:this document.

Theg purpose of this document is to ensure that diagnestic and reprogramming application|
veh|

pro

The following documents are referred to in the text in such a way that some or all of th
con|
undated references, the latestedition of the referenced document (including any amendment
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3.1 Terms and definitions

3.1.1
application
way of accessing the diagnostic protocol data unit application programming interface (D-PDU API)

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

3.1.2
ComLogicalLink
logical communication channel towards a single electronic control unit (ECU) or towards\multiple
electronic gontrol units

3.1.3
COMPA -SPEC
protocol-specific set of predefined communication parameters (ComParams), the,value of which can be
changed in|the context of a layer or specific diagnostic service

Note 1 to enftry:  This part of the model can also contain OEM-specific ComParams.

3.14
ComPrimitive
smallest aggregation of a communication service or function

EXAMPLE | Arequest message to be sent to an ECU.

3.15
Ethernet
physical ndtwork media type

3.1.6
local netwjork
part of the network connected directly’to the tester

Note 1 to enjtry:  Also called “pfimary network” in some subclauses.

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

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

3.1.8

DoIP MVCI module

diagnostic communication over Internet Protocol modular vehicle communication interface
module

MVCI module able to handle connections to one or multiple DolP entities (3.1.11)

3.19

DolP gateway

diagnostic communication over Internet Protocol gateway
gateway connected to the tester via DolP protocol
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10
P node

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

Note 1 to entry:  ECU has no gateway capabilities.

3.1.

Dol

11
P entity

diagnostic communication over Internet Protocol entity

gen

3.1

DolP entity certificate

cert

Not
of th

3.1
intd
cert

Not
CA ¢

3.1
intd
cert

Note 1 toentry:  The intermediate certificate(s) is/are either stored in the external test equipr
predented during authentication togethér with the end node certificate to complete the chain of trust.
3.1{15

root CA

certificate authority (CA)acting as the root of trust

Not¢ 1 toentry:  RootCA typically issues intermediate certificates (3.1.14) to allow an intermediate C|
further submit certificates.

3.1]16

root certificate

cert

eral term for either a DolP gateway (3.1.9) or a DolP node (3.1.10)

12

ificate issued by an intermediate CA (3.1.13) to DolP entity (3.1.11)

e 1 toentry:  Itis presented during the TLS handshake to the external test equipmeént to verify the
is DolP entity.

13
trmediate CA
ificate authority which issues subordinal certificates

e 1 toentry: A reason to issue subordinal certificates can be, for example to further to another i
r DolP entities (3.1.11).

14
rrmediate certificate
ificate used by an intermediate CA (3.1.13)

ificate of the root CA (3.1.15) used as the trust anchor

Authenticity

htermediate

nent or are

4 (3.1.13) to

Note 1 to entry:

Itis securely stored and used by all entities that wants to validate end node certificates [e.g. from

the DolP entity (3.1.11)] together with all necessary intermediate certificates (3.1.14) in the chain of trust.

3.2

API

Abbreviated terms

application programming interface

ASCII American Standard for Character Information Interchange

CA

©IS

certificate authority
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CAN

CAN IDs

CDF

CLL
ComLogicalLinks

ComPara

controller area network

controller area network identifiers
cable description file
ComLogicalLink

communication logical links

ComParamiSpec
ComPrimitjve
CRC

DLC

DLL

DolP
D-PDU
D-Server
ECU

HDD

HI

HW

IEEE 1394
[FR

IGN

IOCTL

IP

communication narameter
P

communication parameter specification
communication primitive

cyclic redundancy check

data link connector

dynamic link library

diagnostic communication over Internet Protocol
diagnostic protocol data unit

diagnostic server

electronic control unit

hard disk drive

differential line — high

Hardware

firewire serialbus

in-frame.response

[gnition

input/output control

Internet Protocol

[Pv4

[Pv6

KWP

LL

Internet Protocol version 4
Internet Protocol version 6
UART K-Line

keyword protocol

UART L-Line

Logical Link
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LOW differential line — low

MDF module description file

MOST media oriented systems transport

MVCI modular vehicle communication interface
0ODX open diagnostic data exchange

OED 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

RDK root description file

RX UART uni-directional receive

SCI serial communications interface

SCH standard corporate protocol

TCH transmission control protocol

TLS transportdayer security

TX UART ‘wni-directional transmit

UDS tnified diagnostic services

UD$onCAN unified diagnostic services on CAN
UD$onlIP unified diagnostic services on IP

USH universal serial bus

USDT unacknowledged segmented data transfer
UUDT unacknowledged un-segmented data transfer
VCI vehicle communication interface

VPW variable pulse width

XML extensible markup language
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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 dé¢scription file (RDF);

— modulg description file (MDF);

— cable description file (CDF);

— D-PDU|API library file.

4.2 Spedification release version

The specification release version of this document is 2.2.2.

5 Moduylar VCI use cases
5.1 OEM merger
In the past|several OEMs in the automotive industry have merged into one company.

All compatlies try to leverage existing (legacy) components and jointly develop new products, which|are
common agross different vehicle typesiand badges.

If OEMs already had modular VCGl-compliant test equipment, it would be simple to connect MVCI protgcol
modules frpm merged OEMs intg one chassis or device. All protocols would be supported by a single MVCI
protocol mpdule configuratien'without any replacement of MVCI protocol module hardware at the depler
site. The same applies forengineering and some of this concept might also work for production plants
(end of ling).

5.2 OEM croessvehicle platform ECU(s)

OEMs specify TequiTements and design electronic SysStems 0 be Impiemented 1nm muttipie vehicle
platforms in order to avoid re-inventing a system for different vehicles. The majority of design, normal
operation and diagnostic data of an electronic system are re-used if installed in various vehicles. The
engineering development centres are located worldwide. A great amount of re-authoring of diagnostic
data is performed to support different engineering test tools.

Providing diagnostic data in an industry standard format like ODX and XML will avoid re-authoring into
various test tool specific formats at different system engineering locations. The D-PDU API supports this
re-use concept by fully abstracting vehicle protocols into the industry supported ComParam descriptions.
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5.3 Central source diagnostic data and exchange during ECU development

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

Engineering Tool
ODX Configuration

Diagnostic
Protocols

Development Feedback

ECU
Description
in ODX (XML)

=)

Diagnostic
Database

Diagnostic
Data

ECU

ECU
Diagnostics ODX Configuration

Figure.1’2— Example of central source engineering diagnostic data process

5.4f OEM-franchised dealer and aftermarket service outlet diagnostic tool support

Theg sérvice shop uses the modular VCI hardware and software for vehicle diagnosis and enhanced
prokeduraltesting- Byusing the same-engineering - manufacturing and service functions-as-thdse used for
individual ECU testing, the reliability of the data is maintained. A modular VCI protocol module can be
used with any PC (handheld or stationary) and can be utilized as an embedded device.

6 Modular VCI software architecture
6.1 Overview
The modular VCI concept is mainly based on three software components (see Figure 2):

— MVCI D-Server software;
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https://standardsiso.com/api/?name=60f562205eb268a094ce497910ef1c10

IS0 22900-2:2022(E)

— runtime data based on ODX;

— MVCI protocol module software.

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

the D-Servpr. Again, using the ODX runtime data, the D-Server interprets the D-PDU and provides

interpreted symbolic information to the application.

ECU

in ODX
Format

ODX
Format
Converter

Description

ODX
Runtime Data

Application

D-Server API

MVCI
Diagnostic Server
(D-Server)

I

D-PDU API

MVCI
Protocol Module
Software

:

ECU

<@— Vehicle

ECU

Figure 2 — MVCI software architecture

The grey shading of'symbols indicates reference to the following International Standards:

— ODX: 150:22901-1;

the

— D-Server API: I1SO 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 browse the available features for each ECU and initiate a request towards an ECU using simple
symbolic expressions. If the request requires input parameters, they can be specified using symbolic
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expressions as well. The MVCI D-server takes the symbolic request, including input parameters, and
converts them into a diagnostic request message as defined at the protocol level. The diagnostic request
message represents the diagnostic protocol data unit (D-PDU) as passed to the MVCI protocol module
through the D-PDU API. Vice versa, the D-Server converts diagnostic response messages as retrieved from

the

For

MVCI protocol module back to symbolic information and provides it to the application.

a detailed description and the complete MVCI D-Server API definition, see ISO 22900-3.

Mapping of D-PDU API and D-Server API is specified in Annex A.

6.3/ Runtime format based on ODX

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

Ev

and| format are not specified by the MVCI standard. Instead, the MVCI standard defines aj
format to import and export the ECU description across OEMs and tool suppliers. The runtimnj

left

The
des

Mapping of D-PDU API and ODX is specified in Annex’A.

6.4

The
req
the
info

handled transparently by the MVCI protocol module. Also, the MVCI protocol module observe;

bety
MV
con

6.5

The
req

though the MVCI D-Server obtains its information from a runtime database, the runtim

up to the system designers.

exchange format is called open diagnostic data exchange format (ODX format). For
Cription, see [SO 22901-1.

MVCI protocol module software

MVCI protocol module is accessible through the D-PDU APIL. The application issues
1ests through the D-PDU API. The-MVCI protocol module takes the request D-PDU and tra
vehicle’s ECU(s) according\to the vehicle communication protocol. Header type,
rmation and D-PDU segmentation depend on the vehicle communication protocol ar

veen message frames and requests and responses on the physical interfaces. After com

I protocol module-simply shall deliver the response back to the application or repo
dition.

MVCI‘protocol module configurations

DRDU API and MVCI protocol modules work in many configurations. A MVCI D-Se

versa for
e database
e database

e database
h exchange
e format s

a detailed

diagnostic
nsmits it to
checksum
1d shall be
the timing
bletion, the
't an error

rver is not

ired as the application interface to the D-PDU API

Figure 3 shows two such configurations to point out the differences.
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;

ECU |<— Vehicle —» ECU

I

ECUC) <¢— Vehicle —»>{ ECU

I

A | B
I
I
Application |
I

| Application

I
I

| A
D-Server API |
MVCI |
Diagnostic Server |
(D-Server) |
I
I
I

| Y

D-PDU API | D-PDU AP}
MVCI | MVCI
Protocol Module | Protocol:Module
Software | Software

I
I
I
I
I
I

Key
A applicatjon with MVCI D-Server

B applicatjon without MVCI D-Server
NOTE Hrom the perspective of the D-PDU AP} it does not make a difference whether an application accefses

3 ”

the softwarg interface directly or through an MVCI D-Server. Consequently, in this document, the term “application
represents hoth ways of accessing the D-PRUMAPI.

Figure 3 — MVCI configurations

7 D-PDU API use cases
7.1 Overview

The MVCI pretocol module is the key component to exchange implementations of diagnostic protogols
among OEMs=andtool cnpp]iorc without rn-pnginnnring alrnady implnmnnmd software By ro]ying onlthe
D-PDU AP]I, 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.

Even though the D-PDU API extends the capabilities beyond the definitions of SAE J2534-1 and RP1210a,
the existing standards and their related devices and applications do not become obsolete by introducing
the D-PDU APL Instead, the transition and co-existence of all standards are facilitated to save
development and investment costs. The definition of the D-PDU APl is closely related to SAE J2534-1 and
RP1210a to allow mapping of functionality in both directions. However, it extends their definitions to
cover the full width of enhanced diagnostics.
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The fulfilment of the following use cases is crucial for the inter-exchange of protocol module
implementations according to MVCI, SAE J2534-1 and RP1210a.

NOTE In the use case figures (see Figures 4 to 6), the grey boxes suggest a specific software
architecture. This representation is not intended to be construed as the only possible architectural solution.
Depending on the situation, there can be more software components or fewer software components.

7.2 Use case 1: Single MVCI protocol module

component

The single MVCI protocol module configuration (see Figure 4) is the simplest configuration where the D-

PDU API implementation and the MVCI protocol module hardware are obtained from thesa
The application will access the single MVCI protocol module through a single D-PDU AP Par

ont

implementation.

Thi

b multiple D-PDU APIs is not required. Resource handling is completely covered inside the

CLIENT
Application
DLL or Shared Library
D-PDU-API
Vendor A
VCIModule Vendor A
Protocols
Device
Drivers

5 use case applies to basically all stand-alone MVCI protocol module device configurations

me vendor.
allel access
D-PDU API

+

©IS

'

ECU <— Vehicle —P» ECU

Figure 4 — MVCI configuration with single MVCI protocol module
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7.3 Use case 2: Multiple MVCI protocol modules supported by same D-PDU API
implementation

There are different configurations with multiple MVCI protocol modules. In this use case, a D-PDU API
implementation may support more than one MVCI protocol module at a time, where both modules and
D-PDU API implementations are from a single vendor (see Figure 5). The application will access the MVCI
protocol modules through a single D-PDU API. Parallel access onto multiple D-PDU APIs is not required.
However, the application may access and operate the MVCI protocol modules at the same time in parallel
if the D-PDU API implementation provides the capabilities. Resource handling is completely covered
inside the D-PDU API implementation.

This use cpse applies to MVCI protocol module device configurations where the vendor integrates
support for multiple MVCI protocol modules into one software package.
CLIENT
Application
DLL or Shared Library
D-PDU-API
VendorA
VCI Moglule 1 Vendor A VCI Module 2 Vendor A
Protocols Protocols
Device Device
Drivers Drivers

T !
|

ECU ¢ Vehicle - ECU

Figure 5 — Multiple MVCI protocol modules supported by same D-PDU API implementation
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7.4 Use case 3: Multiple MVCI protocol modules supported by different D-PDU API
implementations

In most cases, when combining MVCI protocol modules of different suppliers, the MVCI protocol modules
are not accessed 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-PDU API does not define an explicit interface hardware type, nor the communication
protocol on the interface. Therefore, MVCI protocol modules of different suppliers will be addressed
through separate D-PDU API implementations. 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

Samnj

The
tou
to 1
con
casq
toh

Thi

support for multiple MVCI protocol modules of different vendorSdnto one software package.

NOT
imp
sup

e runtime environment at the same time.

application may access multiple D-PDU APIs (and their MVCI protocol modules) in{paralle
se resources of more than one D-PDU API. As a result, each D-PDU API implemeéntation sl
un concurrently with other D-PDU API implementations. As in use case2yresource
pletely covered inside the D-PDU API implementation with respect to onelimplementat]
e 3 assumes multiple D-PDU APl implementations not knowing each other, the application
andle the resources across D-PDU API implementations.

5 use case applies to MVCI protocol module device configuratienis where a tool suppliey
E This use-case may not be fulfilled as, for example; for DolP, it is impossible to

ementations as ports are pre-defined in ISO 13400-2. It4ds.up to the integrator to define the use
ported.

|, if it needs
hall be able
handling is
ion. As use
is required

integrates

get several
-cases to be
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CLIENT
Application
DLL or Shared Library DLL or Shared
Library
D-PDU-API D-PDY-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 > ECUs
Figure 6 - Multiple MVCI protocol modules supported by different D-PDU API implementations
8 Diagnostic protoeol data unit (D-PDU) API
8.1 Software requirements
8.1.1 General requirements

The MVCI devices shall be accessed through dynamically linkable software modules, i.e. dynamic link
libraries 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.
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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.

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 1/0 controls. The application may parse the file for resources and

use
dev]
a de

All |

The
lang
pro

In g
mo
gua
soft
targ

The
thre
by 3
link
cony

The
cov

etc.).

8.1

them dynamically. It may also make use of static information. In the latter case, the
tailed description and structure of the files, see F.2.
\PI functions return a SNUM32 value representing the function result.

D-PDU API implementation shall not be restricted to a dedicated operdting system or pr
ruage and shall be portable. However, for unique and clear definition, C was cho
bramming language to describe the API.

eneral, the D-PDU API implementation shall be made available as a dynamically linkab
lule independent of the target operating system. The approach of a separate softwd
fantees easy exchange. However, in some cases, it may be useful or more appropriate
ware module statically. Those cases are considered as.proprietary solutions and shall not |
et of this document.

ad operation. Multi-client support is not a-requirement, but may be offered as an additig
n MVCI protocol module vendor. A multi‘client implementation shall support multiple s¢
s in parallel. For every communication link, the implementation shall take care
munication requests.

D-PDU API implementation\'shall cover full duplex and event-driven communicatio]
erage of advanced vehicle.communication principles (e.g. response on event, periodic trg

2 Vehicle protocol requirements

D-PDU ARL functions shall be protocol independent. Since protocol standards have
hged in the past and new protocols will be released in the future, the D-PDU API needs tg
generie enough to easily cover additional protocols not taken into account at time of dg

eloper could create a C header file containing and statically matching all necessary resouy

hpplication
ce IDs. For

bgramming
ben as the

e software
re module
to link the
be the main

D-PDU API implementation shall support, at*a minimum, single clients and asynchronous, multi-

nal feature
ssions and
bf queuing

1, enabling
nsmission,

frequently
be flexible
finition. In

er o prov1de the apphcatlon the capablhty to use any protocol and any of its tool supp

ier specific
and generic

manner. The documentatlon is storedina module 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
provide the required SAE ]J2534-1 and RP1210a compatibility, and to avoid interference of D-PDU API
implementations of different suppliers, minimal protocol naming conventions are necessary.

Current standardized protocols are specified in Annex B, Annex ] specifies D-PDU API usage for emission-
related diagnostics, Annex K specifies the implementation for DolP and Annex L for ISOBUS protocol.
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8.1.3 Timing requirements for protocol handler messages

There can be unexpected results if two requests are made to the same ECU “simultaneously”. Most ECUs
will ignore the second request, but some ECUs will ignore both requests. As a result, the protocol handler
shall properly serialize requests 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 bus, all timing
requirements (CP_P3Min, CP_P3Phys and CP_P3Func) shall be satisfied before subsequent transmissions
can occur (see 1.7).

Message sé
TesterPres
are all occy
adheres to
individuall
protocol in

For certair
message w
previous 1
response.
Table 1 sh
request an

Timing bet
The MVClI g

ent messages, functionally addressed ComPrimitives and physically addressed ComPrimit

y defined using ComParams. This allows for minor changes in the timing.behaviour

rialization 1s also required Ifor some complex single CLL scenarios. Consider the case wi

rring on one bus. Message serialization may be required to ensure that the protocol-han

jere
ves
dler

proper inter-transmit timing and receive timing. All standard protocols have their tinjing

order to satisfy the unique attributes of an installed vehicle ECU.

messages, the ability to be able to send the request immediately is desirable. One §
ould be a TesterPresent where it is undesirable that they are prevented from being sent |
bquest taking too long. This can happen when a request is extended by a 0x78 peng
L is possible to send these messages so long as sending them dées not cause undesirable effé
bws the possible scenarios where requests can be sentyimmediately following a prev
] when the previous request shall be allowed to complete or timing applied.

ween message requests on the serial bus is the responsibility of the MVCI protocol hand]
rotocol module shall ensure that the inter-messdge timing is correctly managed (see Tabls

Table 1 — Functional and physical address handling

bf a

uch
Dy a
ling
cts.
ous

ers.
b 1).

Previou
request type

Current request
type

Handling in the tester

Physical with
response

physical with or
without response

Wait until the completion of the previous physical request (positive respons
negative response other than 0x78) before transmitting a new physical request. T}
is_no timing applied to this rule, the tester can transmit the physically addres
reguiestimmediately after the previous physically addressed service has been finig
(final response received).

b or
lere
sed
hed

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 tester can transmit the
functionally addressed request immediately after the previous physically addregsed
service has been finished (final response received).

functional without |The tester is allowed to transmit the functional request that does not requife a

response response immediately (e.g. any physical request followed by a functipnal

TesterPresent)

NOTE For physical cyclic responses, the tester waits for the first response before

sending a functional TesterPresent.

Physical without

physical with or

Wait CP_P3Phys after the completion of the previous physical request without

response without response response before transmitting a new physical request.
functional with Wait CP_P3Phys after the completion of the previous physical request without
response response before transmitting a new functional request.
functional without |The tester is allowed to transmit the functional request that does not require a
response response immediately (e.g. any physical request followed by a functional
TesterPresent).
16 © ISO 2022 - All rights reserved
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Previous
request type

Current request

type

Handling in the tester

Functional with
response

physical with or
without response

Wait until the completion of the previous functional request that requires a response
(positive response 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 addressed
service has been finished (final response received).

functional with or
without response

Wait until the completion of the previous functional request that requires a 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

T ulc, thretestercartramsmitthe fuun,Liuuan_y addressedT Tcquest illllllcdiately after the
previous functionally addressed service has been finished (final response received).

Funictional
without
response

physical with or
without response

The tester is allowed to transmit the physical request immediately (efg. functional
TesterPresent followed by any physical request).

functional with or
without response

Wait CP_P3Func after the transmission of the functional request that does not require
a response before transmitting the functional requestthat'does or does hot 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 physicallyl addressed
ECU is not in the functional group (i.e. a group of ECUs which can be addressed with the same functional
addrress). For this case, the CLLs share the ECU being addressed and the messages/frames|need to be
serialized. See Figure 7.

© ISO 2022 - All rights reserved

17


https://standardsiso.com/api/?name=60f562205eb268a094ce497910ef1c10

IS0 22900-2:2022(E)

API Commands from Client Application

18

Event Items to Client Application

+ >
PDU API Command Handler
Resource 1 | I Resource 1 | I Resource 2 |
| | | | |
I | I ' I
Low-Level | | Low-Level | | Low-Level |
APPLICATION | [ APPLICATION | [ APPLICATION |
LAYER | | LAYER | | LAYER |
| | | | |
| | < | <l
= -/ 2
TRANSPORT 5‘ | : TRANSPORT g | : TRANSPORT 5 |
LAYER S| LAYER = LAYER S
gl | gl | 8l
= | = | =
= | =1 =|
Sl I S| I =]
RHYSICAL/ | | PHYSICAL/ | | PHYSICAL/ |
DATA LINK | | DATA LINK | | DATA LINK |
LAYER | | LAYER | | LAYER |
| | | | |
| | | | |
____I_____I R\ 1 |_____.|_____I
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

© IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=60f562205eb268a094ce497910ef1c10

IS0 22900-2:2022(E)

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 APIL

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

tim
PDI
der

Thd
carg

8.1
For

of a
tray

8.1
For
of a
recq
ish
8.1

For

8.1

Thd

FStamp 15 limited by the capability of the device. The time base IS Ieset to Zero
| [OCTL_RESET function and after boot-up. All of the logical links, events and errors)of
ve their timestamps from the same time base.

D-PDU API does not have any mechanism to detect a timestamp overflow. Theapplicatio
 of an overflow.

6.2 Timestamp for transmitted messages
all UART-based protocols, the timestamp will be taken at the end{last bit) of the message

controller-based protocol, the timestamp will be taken whefi-the controller indicates the
jsmission of the message or the last frame of a message.

6.3 Timestamp for received messages
all UART-based protocols, the timestamp will be‘taken at the end (last bit) of the message,
controller-based protocol, the timestamp will'be taken when the controller indicates the

eption of the message or the last frame of a-essage. Indication of the start of a message o
hndled as an event and is described below.

6.4 Timestamp for events, errors and indications

events and errors, the timestamp will be taken when the event or error is detected.
6.5 Timestamp forstart of message indication

indication of thestart of message (see Table D.5) will be handled as outlined below.

For UART-bdsed protocols, the timestamp will be taken at the first bit of the received mes;
case, the timestamp shall be calculated (see example below).

EXAMPLE To calculate the timestamp for the first bit of a 9 600 baud line running 8N1, the formy

within the
one device

h shall take

In the case
successful

In the case
successful
first frame

age. In this

la would be:

whe

©IS

1
by s =Bis — ij x 10}

re

bits  is the first bit time stamp;

Bits  Is the first byte time stamp;

1 is the time, in s;

9 600 is the baudrate in bit/s;

10 is the number of bits of BN1UART configuration.

02022 - All rights reserved
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— For controller-based protocols, the timestamp will be taken when the controller indicates the
reception of the first frame of the message.

8.2 API function overview and communication principles

8.2.1 Ter

8.2.1.1 R

ms used within the D-PDU API

esource

A resource defines a communication channel towards a single ECU or towards multiple ECUs. It covers

diagnostic
including t

8.2.12 C

A ComLog
multiple E
can be cre
ComParam
there are li

8.2.13 C

A ComPrinpitive (CoP) is a basic communication element holding data and controlling the exchang]

data betwe

8.2.14 C
A ComPar4
communic
that are sg
individuall

Annex B sj]
for vendor

8.2.2 Fun

Table 2 list

he Diagnostic Link Connector (DLC) of the MVCI protocol module.

bmLogicalLink

[Us. The configuration of the CLL is based on the selected bustype, pinsland protocol. A
ated on an existing and available resource. The protocol for the-€LL is configured u

Imitations for the protocol. The client application shall be aware(of conflicts on resources.

bmPrimitive

en the D-PDU API implementation and the ECU.

bmParam

ition protocol selected for a ComLogicalLink. Each protocol has a set of applicable ComPar:
y define communication to a single ECU or a functional group of ECUs.

ecifies ComParams andprotocols for standard protocols while Annex C provides guidel
specific ComParams@nd protocols.

ction overview

s all D-PDUIAPI functions and classifies them in functional groups.

Table 2 — D-PDU API functions overview

protocols, and MVCI protocol module hardware (transceivers, UART, multiplexery g

calLink (CLL) defines a logical communication channel towards a single?’ECU or towd

s. The D-PDU API is not restricted in the number of CLLs opened on-a single resource, un

Im is a protocol communication parameter used to define the functionality of the veh

tc.),

\rds
CLL
bing
less

icle
hms

t to a default value upon creation of a ComLogicalLink. A set of ComParams is used to

nes

») i D skl
UeTronr DESCrIptIon

General functions

PDUIoCtl

PDUModuleDisconnect
PDURegisterEventCallback

PDUConstruct Constructor with optional, manufacturer-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 Connects to a specific MVCI protocol module.

Disconnects from a specific MVCI protocol module.
Registers or unregisters a callback function for event notification.

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

20
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Function Description
Information functions

PDUGetVersion Obtains version information for a specified MVCI protocol module and its D-PDU API
implementation.

PDUGetStatus Obtains runtime information (e.g. status, life sign, etc.) from an MVCI protocol module,
ComLogicalLink or ComPrimitive.

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

PD JGetFmestamp Obtains-the-Fimestamp-nformationfora-specifiec MV Cl-protocol-module-

PDJJGetObjectId Obtains an ID for a given short name for a PDUObjectType. This is ifi)adglition to the

possibility of parsing the MDF file.

Resource management

PDyGetResourcelds
PDJ GetResourceStatus

PDUGetConflictingResources

PDYGetModulelds
PDUYLockResource

PDYUnLockResource

Obtains all resource IDs that match the requested resource-information.
Obtains the status of the requested resource ID.

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

Obtains the IDs of all MVCI protocol modules(currently connected to the D-PPU APL.
Obtains a lock on the requested resource\D.

Releases the lock on the requestediresource ID.

ComLogicalLink handling

PDUCreateComLogicalLink
PDUDestroyComLogicalLink
PDUConnect

PDUDisconnect

Creates a ComLogicalLink fapa'given D-PDUResource.
Destroys a ComLogicalklink.
Physically connects the previously created ComLogicalLink to the communication line.

Physically disconnects the previously connected ComLogicalLink from the cofnmunication
line.

Link and ComParam handling

PDUGetComParam
PDPSetComParam

PDUGetUniqueRespldTable

Obtains current value of specified ComParam.
Sets specified ComParam to given value. Overwrites previous values.

Obtains a table of unique response identifiers. Each unique response identifier fis associated
with a set of ComParams used to uniquely define an ECU response.

PDYSetUniqueRespldTable

Sets a table of unique response identifiers. Each unique response identifier valye is assigned
by the application.

Message handling
PDUStartComPrimitive Starts the operation of given ComPrimitive (e.g. sending/receiving data).
PDUCancelComPrimitive Cancels current execution of given ComPrimitive (e.g. cancel a running pgriodic send
operation or an operation which has not yet been executed).
PDUGetEventltem Retrieves item data (e.g. received data) for given event source (i.e. MVCI protocol module,
ComLogicalLink and ComPrimitive).
PDUDestroyltem Destroys given item.

8.2.3 General usage

The sequences of function calls differ between the D-PDU API and existing APIs like for SAE ]2534-1 and
RP1210a. Therefore, the following subclauses show a minimal sequence of calls in order to facilitate
understanding. Also, the terms “asynchronous” and “synchronous” communication are defined in the

subsequent subclauses.

© ISO 2022 - All rights reserved
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In order to initialize the D-PDU API implementation and to prepare communication for one channel, the
application needs to go through the following minimal sequence of API function calls.

Table 3 lists the D-PDU API functions in sequential order to facilitate better understanding.

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 FDUConstruct Initialize D-PDU API Iibrary. This does not necessarily connect.tq an
MVCI protocol module. This begins the process of figuring eut (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(@nd their hanglles
and modules types.

PDURegisterEventCallback (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 protocol modules.

PDURegisterEventCallback (optional)
Register module callback.

Setting up a ComLogicalLink

3 FDUCreateComLogicalLink Create a ComLogicallink (based on protocol, pins and Bustype).

PDURegisterEventCallback (optional)
Register ComliogicalLink callback.

FDUGetUniqueRespldTable Retrieve the applicable set of ComParams for unique identificatiop of
ECUs determined by the specific protocol for the ComLogicalLink.

PDUGetComParam Get ComParam item structures initialized with the default ComParams
for the selected protocol.

FDUSetComParam Set the ComParams for the ComLogicalLink.

PDUSetUniqueRespldTable Configure the UniqueResponseldentifierTable for all possible ECU
Responses to be received on the ComLogicalLink.

FDUConnect Connect the ComLogicalLink to the communication line.

Starting vehicle communications on a ComLogicalLink

4 FDUStartComPRrimitive A PDU_COPT_STARTCOMM ComPrimitive is required for cerfain
(PDU_COPT\STARTCOMM or protocols as the first ComPrimitive (e.g. 1SO14230).( A
FDU_COPT_SENDRECV) PDU_COPT_STARTCOMM ComPrimitive is also used to control |the

ability to start sending TesterPresent messages see

CP_TesterPresentHandling). Once TesterPresent handling is enabled,
the message 1s sent immediately, prior to the mitial TesterpPresent cyclic
time (CP_TesterPresentTime).

For all other vehicle bus communications, a PDU_COPT_SENDRECV
ComPrimitive is used to begin vehicle communications.
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(PDU_COPT_SENDRECV)

Action # Function call from application D-PDU API
Using a ComLogicalLink for vehicle communications
5 PDUStartComPrimitive Set up and start ComPrimitives for vehicle bus activity:

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 commjunication on
(PDU_COPT_STOPCOMM) a ComLogicalLink.
Connecting to a newly available MVCI protocol module
7 Receive callback indicating new MVCI Receive a system event callback with an information type RDU_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 modulgs and their
handles and modules_types. Any previously detected MYCI protocol
modules will returp-the’same hMod handles.
NOTE 1 If detéction of an MVCI protocol module was l¢st and then
detection is re-established, the module handle (hMod) will not be the
same as theprevious handle. This ensures that any event jtems stored
in the initidl connection will still be available for reading prior to a
PDUMeduleDisconnect.
PDUModuleConnect Connect to the new MVCI protocol module.
PDURegisterEventCallback (optional)
Register module callback.
Loss of communication to an MVCI protocol module and reconnection
8 Receive callback indicating Receive a module event callback indicating communicatioy is lost to an
communications 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 should
call PDUModuleDisconnect after all items have been retrieyed from the
module event queue.
NOTE 2 All ComPrimitives active for all ComLogicalLjnks on the
module will generate a PDU_COPST_CANCELLED status eyent item. All
ComLogicalLinks on the module will generate a PDU_CLLUST_OFFLINE
status event item.
NOTE 3 If the MVCI protocol module still maintains powdr after it has
lost communication with a client session, it disconnects from all vehicle
buses associated with that client session and self cleans up pll resources

assoclated with the client session.

NOTE4 The module handle
PDUModuleDisconnect is called.

(hMod) is

preserved until

a
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Action # Function call from application D-PDU API

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

Wait for a Callback indicating status Receive a system event callback with an information type PDU_IT_INFO
change of MVCI protocol module. 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. Observe that the hMod from the MVCI

Protocolmodule-that-had-a-communicationlossisnolongerlisted-as an
5

available hMod.

NOTE 5 Seeaction 7 (above) for steps to reconnect to a medule’after 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 wil| be
signalled to the application for the medule.

PDUModuleDisconnect Disconnect a specific MVCI protocol module from the D-PDU API libgary
and free all reserved memory.resources.

Disconnection from the D-PDU APklibrary

10 PDUDestruct De-initialize the D¥PDU API and destroy/free any internal resources.

8.2.4 Asypnchronous and synchronous communication
8.2.4.1 Ggneral

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 inside the D-PDU API implementation. The D-PDU API uses asynchronous calls to support all
types of vehicle communication requirements (e.g. non-cyclic, cyclic, event driven communication, etc.),
as well as dtatus changes and error detection events.

The synchronous communication operation of the D-PDU API implies that calls to the API are returned
with the refquested information to the application (e.g. PDUGetComParam).

The D-PDU API functions allow the application to use both event callback (asynchronous) and palled
(synchronqus).communication principles to exchange data with the D-PDU API.

8.2.4.2 Event callback (asynchronous mode)

In this case, the communication between application and the D-PDU API implementation is completely
event driven. The application may register an application-specific event callback function by calling
PDURegisterEventCallback. Any events queued into an empty ComLogicalLink's event queue or the
events that are already queued at the point in time the callback function is registered will cause the
callback function to be invoked. The callback function will be called on the thread of the D-PDU API. It is
the responsibility of the application to minimize the time spent in this callback. This specification
suggests 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-PDU API function call in the callback routine, then
PDUGetEventItem is the only permitted call.
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Additional technical information concerning callback are specified in Annex E.

8.2.4.3 Polling (synchronous mode)

In this case, the application does not make use of the event callback mechanism. The application initiates
the D-PDUAPI functions (just as in asynchronous mode) and uses the PDUGetStatus and
PDUGetEventItem functions to detect status changes and to read event items from the event queues.

8.2.5 Usage of resource locking and resource unlocking

AC
the

ComLogicalLinks access to the resource if necessary. For example, if there are two ComL
sharing a vehicle bus, and an ECU needs to be reprogrammed, the physical resource [the vehid
be Ipcked during the reprogramming sequence. The API function PDUUnlockResource is usedl to release

thelock 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 principl

ComPrimitive types are specified. The behaviour and usage, of each ComPrimitive type deps
spefrific communication protocol used with a ComLogicalkink. These issues shall be describ
sperific communication protocol implementation.

Tablle 4 describes the different ComPrimitive types.

Table 4 —ComPrimitives overview

pmLogicalLink has the ability to lock different elements of a physical resource it is connectied to using

D-PDU API function PDULockResource. Through locking, a ComLogicalLink can prohidit all other

bgicalLinks
le bus) can

s, several
nds on the
d for each

ComPrimitive type

Description

PDY_COPT_STARTCOMM

Start communication with ECU by sending an optional request.
behaviour is protocol dependent. For certain protocols (e.g. ISO
ComPrimitive is required as the first ComPrimitive. This ComPrin
required to put the ComLogicalLink into the state PDU_CLLST_COM
which allows for TesterPresent messages to be en
CP_TesterPresentHandling). Once TesterPresent handling is enabled
is sent immediately, prior to the initial TesterPresent
(CP_TesterPresentTime).

[he detailed
14230), this
hitive is also
M_STARTED
abled (see
the message
cyclic time

PDUY_COPT_STORCOMM

Stop communication with ECU by sending an optional request.

behaviour is protocol dependent. After successful completion of this (
type, the ComLogicalLink is placed into PDU_CLLST_ONLINE state af
TesterPresent messages will be sent. A PDU_COPT_STARTCOMM (

he detailed
omPrimitive
id no further
omPrimitive

might be required by some protocols (e.g. ISO 14230) to begin conj

munications

again.

PDU_COPT_UPDATEPARAM

Copies ComParams and the UniqueRespldTable related to a ComLogi

the working buffer to the active buffer. Prior to update, the values need to be

passed to the D-PDUAPI by calling PDUSetComParam and/or
PDUSetUniqueRespldTable, which modifies the working buffer.
NOTE1 If the CLL is in the PDU_CLLST_COMM_STARTED state and

calLink from

TesterPresent handling is enabled (see CP_TesterPresentHandling), any changes
to one of the TesterPresent ComParams will cause the TesterPresent message to
be sent immediately, prior to the initial TesterPresent cyclic time.

NOTE 2 The protocol handler always waits the proper P3Min time before
allowing any transmit. See CP_P3Min, CP_P3Func, CP_P3Phys.
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ComPrimitive type

Description

PDU_COPT_SENDRECV

Send request data and/or receive corresponding response data (single or multiple
responses). See 10.1.4.17 for detailed settings.

PDU_COPT_DELAY

Wait the given time span before executing the next ComPrimitive.

PDU_COPT_RESTORE_PARAM

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

8.2.6.2 ComPrimitive send/receive cycle overview

8.2.6.2.1

Each ComHrimitive is controlled by a PDU_COP_CTRL_DATA structure (see 10.1.4.17). Table 5 ldescr
how the send and receive cycles are used. For more examples, see also Figures 8 to 16.

General

Table 5 — ComPrimitives send/receive cycles

bes

PDU_COPT_SENDRECV, PDU_COPT_STARTCOMM, PDU_COPT_STORCOMM

PDU_COPT_YTARTCOMM with no
pPduData mgssage)

NumSendCycles NumReceiveCycles
SEND and RECEIVE Number of send cycles to be performed; | Numbér of expected responses per request;
-1 for infinite send operation. 1) for infinite receive operation, -2| for
multiple responses.
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 mulfiple
responses.
No data to fransmit or receive (e.g.|0 0

8.2.6.2.2

The NumREceiveCycles is the number of expected complete responses for a ComPrimitive. An infi
receive ComPrimitive (-1) willusually never finish (i.e. never generate a PDU_COPST_FINISHED st
PDU_STATUS/DATA) unless timing is enabled for cyclic responses (see ComPa
CP_CyclicRespTimeout).and therefore shall usually be cancelled (see 8.4.18).

item, see

8.2.6.2.3

The NumSe¢ndCycles is the number of periodic transmits to be sent on the vehicle bus. The periodic {

NumReceiveCycles description

NumSendCycles description

nite
atus
ram

ime

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.
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Table 6 — ComPrimitives combinations

NumSendCycles

NumReceiveCycles

Description

-1

1

Continuously send requests and look for one response per request. If the
response is not received before a receive timeout occurs (e.g. P2ZMax), the
ComPrimitive will set a receive timeout error event
(PDU_ERR_EVT_RX_TIMEOUT) and proceed to the next send interval.

>0

Send one request and wait for the requested number of responses. The
ComPrimitive is completed when the requested number of responses are

received or a receive timeout occurs (e.g. P2ZMax).

Send one request and look for continuous responses. This case s ¢
ODX IS-CYCLIC = TRUE. The application shall cancel this ComPrin}
will never finish. A cyclic receive timeout can be used if the NumRed
set to infinite (-1). (See CP_CyclicRespTimeout ComParam:) Inf the c{
receive timeout, the ComPrimitive will transition to PDU, GOPST_FIN

quivalent to
itive since it
eiveCycles is
se of a cyclic
(ISHED.

Send one request and wait for a receive timeout (e:g-P2Max). Shoul
functional addressing when number of respon$es;is unknown or ¥
addressing with possible unknown number ofresponses. This c3
appropriate for ODX IS-MULTIPLE = TRUE:

See Table 9 which contains the behaviouy’s explanation.

i be used for
vith physical
se would be

Send one message and ignore any responses.

Continuously send messages and ignore any responses.

Look continuously for received message cycle. Because there is no t
there is no relevant protocol specific response timeout, as such o
receive timeout (see€P_CyclicRespTimeout ComParam) will be usg
a completion.

If CP_CyclicRespTimeout =0 and NumReceiveCycles is IS-(
ComPrimitive will never finish, so the application shall have to canc

ransmit then
ly the cyclic
d to indicate

YCLIC, this

bl it.

>0

Look forthe specified number of received messages. The CoP will b
the reception of the specified number of messages or, when enal
error on the expiry of CP_CyclicRespTimeout (see CP_Cyclicl
ComParam).
If CP_CyclicRespTimeout = 0 (not enabled) and the specified numbe

has notbeen received, this ComPrimitive will never finish, so the app
have to cancel it.

e finished on
led, with an
RespTimeout

of messages
lication shall

Thelusage of NumSendCycless0 and NumReceiveCycles=-2 is forbidden.

NOTE

8.2

8.216:3:11

If cyclic-time is set to 0 in the PDU_COP_CTRL_DATA, then the ComPrimitive is put on the tra
aftef each completion cycle, but is at a lower priority than other ComPrimitives and TesterPresent Meq

6.3 CemPrimitive principles

General

hsmit queue
sages.

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 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 APIL.
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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

b) No init

c) 5-baud

28

se

Di
m
se
St
PL

Ng
D-
fin
ch

In
m
se
co
CH

5 Ibaud initialization response) The NumReceiveCycles shall be set to 1 for the ECU key byts

be
PI

A

fluence.
alization (using PDU_COPT_STARTCOMM)

Fectly start sending a request to the ECU after a PDU_COPT_STARTCOMM ComPrimitive. 1
ethod is used for protocols like CAN and SAE J1850 which do not requifeyan initializa
quence, but might use a ComPrimitive message to enter diagnostic mode
rtDiagnosticSession  service). An optional message can( be sent for
U_COPT_STARTCOMM ComPrimitive for these protocols.

initialization response: If an optional message is sent with®&umReceiveCycles != 0, then

ishes right away and no result data is returned. Theinternal state of the ComLogicall
nnges accordingly (PDU_CLLST_COMM_STARTED).

initialization (using PDU_COPT_STARTCOMM)
tialize the communication link to the ECU\by sending a 5-baud initialization sequence.
ethod is used for many K-Line protocols; @)g. KWP2000. During 5-baud initialization, the te
hds the ECU address on the bus and-then calculates the baud rate to be used for furf

mmunication. See ComParams (CP_InitializationSettings, CP_5BaudM
_5BaudAddressFunc, CP_5BaudAddressPhys).

returned to the clientapplication, in this case, a result message data structure (see 10.1.4.
U_RESULT_DATA) will contain the key bytes in the following order:

PDU[0]=keybyte 1;

PDU[1{=Kkey byte 2.

PDUGetComParam can be called to read the CP_Baudrate ComParam which will contain

[his
fion

e.g.
the

the

PDU API waits for a response message. If an optional message is not sent, the ComPrimitive

Link

[his
ster
her
bde,

s to
11.4

the

ca

culated baud rate.

No optional message will be allowed for a 5-baud initialization start communication request. The
client application should send a new SendRecv ComPrimitive for communication after a 5-baud
initialization completes.

After a 5-baud initialization sequence completes, the protocol handler will begin sending keep-

ali

ve 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.
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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.

Fastinitialization 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
CP_ExtendedTiming can be used to override the default values of ISO 14230-2.

e) [TesterPresent messages (ComLogicalLink State = PDU_CLLST_COMM_STARTED)

— TesterPresent messages will only be enabled when the ComLegicalLink is in
PDU_CLLST_COMM_STARTED. A successful PDU_COPT_STARTCOMM"ComPrimitive
to enter this state (pCoPData for this ComPrimitive is optional)iSee CP_TesterPrese
for more information on TesterPresent message enablingsOnce TesterPresent handling is
enabled, the message is sent immediately, prior to the initial TesterPresent
(CP_TesterPresentTime).

See|Table 7 for a generic approach to starting communications on a ComLogicalLink.

Table 7 — Startingcommunications

ComParam

the state
is required
ntHandling

Cyclic time

Sequence Action Description

1 PDUCreateComLogicalLink Create-a logical link on a physical resource. The state is PDU_CLIST_OFFLINE
until cennected.

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 ECJJs. A unique
identifier that will be provided by the application during this fupction call is
returned to the client application indicating which ECU response jmatched 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 dtate of the

ComLogicalLink is now PDU_CLLST_ONLINE. The vehicle bus
monitored with receive only type of ComPrimitives. A transmit o
bus is possible via a PDU_COPT_STARTCOMM or PDU_COP1
ComPrimitive.

can now be
h the vehicle
' SENDRECV
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Sequence Action Description

5 Optional: This ComPrimitive is placed on the ComPrimitive queue. Upon execution, the
ECU communication will be initialized using the configured initialization
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 of fast initialization, the request
message, which is defined in the message data structure (pCopData), will be sent
after the wakeup pattern.

PDUStartComPrimitive
(PDU_COPT_STARTCOMM)

Immediately after successful initialization, the following occurs.

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

If TesterPresent handling is enabled (see CP_TesterPresentHandling), |the
message is sent immediately, prior to the initial TesterPresent 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 Continue with ECU communication using ComRrimjitives.

(PDU_COPT_SENDRECV) NOTE TesterPresent messages can only be’entabled if the ComLogicalLink |s in
the state PDU_CLLST_COMM_STARTED (see sequence step 5 above).

8.2.6.3.3 |Stopping communication

The recommended approach for stopping communication cairbe found in Table 8.

Table 8 — Stopping\communication

Sequence Action Description
1 Running-ECU communication using ComPrimitives
2 PDUStartComPrimitive This ComPrimitive is placed on the ComPrimitive queue. Upon execution, all ECU

communication will be terminated. An optional Stop Communication Message|can

(PDU_COPT_STOPCOMM) 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 TesterPresent Messages are stopped.

8.2.6.3.4 Send and receive handling

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

30 © ISO 2022 - All rights reserved


https://standardsiso.com/api/?name=60f562205eb268a094ce497910ef1c10

IS0 22900-2:2022(E)

Table 9 — ComPrimitive send/receive handling

Function

Description

Sending Message Handling

A ComlLogicalLink shall be in the state PDU_CLLST_COMM_STARTED for TesterPresent
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 based on raw mode

configuration of the Coml.ogicalliink (see D2 3) and is protocol specific. Ther

fore, proper

construction could consist of message header bytes, transport layerh
checksumming features. Furthermore, messages are constructed based|on
addressing scheme selected (physical or functional addressing definedras-a Con

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

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

andling and
the type of
hParam).

ed from the

Rec

pive Message Handling

Every message received from the vehicle bus will first be subjected to the Pass
(if configured). Initially, the D-PDUAPI configures, the filters bas
UniqueResponseldentifierTable. The client applicatiofi can override this auto ¢
of the filters by using any of the PDUIoCtl commands’PDU_IOCTL_xxx_MSG_FIL]

The UniqueRespldTable is then referencedto.determine a match to a known E
The UniqueRespldentifer table can be configured to pass all ECU identification (
The UniqueRespldentifier will be used. in the PDU_IT_RESULT event item to in
application which ECU the message‘belongs to.

Finally, the D-PDU API will «determine 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 Onlylist. The message is considered bound when it match
ComPrimitive and po further ComPrimitive matching is continued after the init

If the responselcannot be bound to any ComPrimitive’s ExpectedResponseS
message is disearded.

NOTE 1. Atransportlayer uses the UniqueRespldentifer table and the ComPar:
currently active SendRecv ComPrimitive for initial receive handling of frames
the,"ComLogicalLink does not have an active SendRecv ComPrimitiv
ComLogicalLinks active ComParam buffer is used. Once the frame/message i
ComPrimitive, the set of ComParams attached to the ComPrimitive is used fo
processing (e.g. receive timing).

Block filters

ed  on  the
onfiguration
"'ER.

Next, the ECU message will be checked for correcthess (checksum, PCI informatjion, etc).

LU identifier.
see 8.4.28.7).
dicate to the

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

fructure, the

hms from the
messages. If
b, then the
5 bound to a

any further

SEN

Nur
(PDj

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_CTRL_DA
(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

to zero, then
omPrimitive
TA structure

bt set up any
me between
Ir vehicle bus

transmits” (i.e. CP_P3min, CP_P3Func, CP_P3Phys) will be used to ensure prope

timing.

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

10.1.4.11.1) is placed on the ComLogicalLink’s event queue.

any pending

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
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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 wused 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
ComPrimitive will transition to PDU_COPST_FINISHED. Otherwise, the application caficels
the ComPrimitive via PDUCancelComPrimitive.

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

SEND AND RECEIVE

NumReceiveCycles != 0
NumSendCyg¢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'of responses specified
by NumReceiveCycles is not found before a receive timeotty\occurs (e.g. P2Max),|the
ComPrimitive will generate an error event, indicating that a teceive timeout occurred. If the
ComPrimitive is periodic, it will NOT transition to PDU_CQPST_FINISHED even on a recgive
timeout, the cyclic transmissions will continue.

The D-PDU API will construct the proper messageto)be transmitted. Once the message|has
been properly transmitted, the receive timers fof\the ComLogicalLink will be enabled waiting
for matching ECU responses. See ExpectedResponseStructure and PDU_COP_CTRL_DATA
(see 10.1.4.17).

Multiple Expected Responses (ISsMULTIPLE) (see 10.1.4.17, PDU_COP_CTRL_DATA -
NumReceiveCycles = -2): Each teceived message will reset the receive timer (e.g. P2Max]) 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 receivetimeout has occurred (e.g. PZMax) and at least one valid respqnse
has been received.\AH functional requests with expected responses should set |the
NumReceiveCyclesito IS-MULTIPLE (-2).

Infinite ~ ReSponses  (IS-CYCLIC) (see  10.1.4.17, PDU_COP_CTRL_DATA | -
NumReceiyeCycles = -1): When the ComLogicalLink completes the transmit and received the
first positiveresponse, the ComPrimitive is placed into a receive only mode. This allows other
ComPrimitives to be transmitted on the ComLogicalLink while still receiving responses ffom
the cyclic ComPrimitive. The timing restrictions imposed by Table 1 (CP_P3Phyg or
CP-P3Func) will only apply for the first receive cycle, once this has occurred and|the
€omPrimitive transitions to receive only (see Table 9), no such timing rules shall apply to
this ComPrimitive (i.e. it shall be treated as if it were a receive only ComPrimitive). A cyclic
receive timeout can be used if the NumReceiveCycles is set to infinite (-1). (See
CP_CyclicRespTimeout ComParam). In the case of a cyclic receive timeout, the ComPrimitive
will transition to PDU_COPST_FINISHED. Otherwise, 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.
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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 APL.

Not all protocol implementations support all negative responses codes.

The ComLogicalLink shall actively process a ComPrimitive with expected re
request to proceed with any 0x7F handling (i.e. negative response handling,isnd
receive only ComPrimitives).

The D-PDU API will bypass any addressing information (based on.protocol) to
an ECU has responded with a 0x7F. The 0x7F code is typically(contained in thg
the payload data, followed by the requested service idyand the Respons
CP_RCByteOffset for configurable response code byte offset processing). The Rd
is extracted from the payload data and used to detérmine if further 0x7H
necessary by the D-PDU API.

Based on the type of Response Code, the D-PDU API will begin the timing/retry i
D-PDU API is protected from infinite retries’by CP_RCxx CompletionTimeout (
the ECU fails to generate a positive resporsé in the specified Completion Timeo|
the D-PDUAPI will generate an error event item indicating no respon
PDU_ERR_EVT_RX_TIMEOUT.

If negative response handling is not'enabled or the response code is not recogni
PDU AP], then the negative reSponse message is placed in a result item and
ComLogicalLink’s event queue:

fponses to a
t enabled for

determine if
first byte of
e Code (see
sponse Code
handling is

andling. The
omParam. If
ut time, then
es received

ved by the D-
hdded to the

NOTE

PDU_ERR_INVALID_PARAMETERS will be returned for ComPrimitives of type PDU_COPT]

whdn NumSendCycles>0 and PDU is empty. When the NumSendCycles is set =0, the PDU will be ignore

8.2

Thd
can

6.3.5 ComPrimitives in non-raw mode

idea of non-raw mode is that everything about an ECU or a functional group of ECUs is
be configured using ComParams for the selected protocol. The ComParam informa

normally be contained inrfadatabase. A database schema, such as ODX, and a COMPARAM-SPE(
developed to support.the concept of fully abstracting ComParams to be used by the D-PDU A}

Each ComLogicallink is directed to a single ECU and/or a functional group of ECUs. The ECU i

can

be configired initially and not changed during the course of ECU communication. |

betyeen ECUs’is necessary on a single vehicle serial bus, then it is suggested that the applic
another €omLogicalLink for the additional ECU communication.

Its be notedth

shareable resource (e.g. DLC pins have alrady been reserved by another ComLogicalLink wit

| SENDRECV

=

known and
fion would
[ have been

—

nformation
I switching
tion create

ona alaall WaYe. 0 A Nnorpne a ed ALO a a A Lhe

se of anon-

h 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 different 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).
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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 9141-2/1S0 14230).

The application shall handle all knowledge about protocol header byte configuration, CAN IDs, extended
addressing, negative responses, receive timeout timing (e.g. P2Max), TesterPresent handling and the
binding off 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 ¢xtended 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 commjunication principle is used for classic master/slave communication (e.g. ISO 14230 KWP 2000
standard sgrvices). See Figure 8.
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Application PDU API CLL Event Queue CoP queue VClI ECU

|
il
> Prepare CoP item

Prepare CoP data

condition 1:

messagedata->
Attributes->
TransmitIndication=1

T

|

|

|

|

|

|

|

|

|

|

|

| \

create@om ,PDU_COPT_SENDRECV)

T

|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
—_—

PDUStartComPrimitive()
result U \ Send Request
L \ S-—send request |
i i queue Cop‘Status() CoP-Status:=PDU_COPST_EXECUTING()
L ¢0P Status Changé() [condition 1] queue(tx-status, timestamp)
callback function i
i(teceive regponse T
transmit indication() 1 }
nE < T I
| | | queue(result, rx-status, timestamp) |
| | T |
} } receive indication } }
| | |
! queue CoP status() > GoR-Status:=POU_COPST [FINISHED()
| | |
i CoP Status Change() i i
| | | i l
| | | | |
| PDUGetEventitem() | | | |
| | | dition 2: B | |
query(item) } conatition £: } }
result ‘ no item in result queue i i
2N && (CoP-Status= I |
result data (PDU_COPST_FINISHED!| | |
e PDU_COPST_CANCELLED)) ! !
/ l l
/ | |
Process data ; | |
PDUDestroyltem() X i i
/ I |
result destroy() / | |
N l / | |
until [PDUGetEventitem() returns / } }
PDU ERR EVENT QUEUE EMPTY] // ! !
| ' B | |
! [dondition 2] destroy(CoP1) | |
| | | | | |
Figure 8 — Single request-single response (master, slave communication)
NOTE A callback {s-only initiated when an event is placed into an empty queue.
8.2/6.4.2 Single request/single response (master/slave communication) — Polling mpde
Applicatiens working without event notification can poll for results related to a specific ComPrimitive by
calllng’PDUGetStatus. In this case, the callback function will not be called as depicted in Figurg 9.

© IS0 2022 - All rights reserved 35


https://standardsiso.com/api/?name=60f562205eb268a094ce497910ef1c10

IS0 22900-2:2022(E)

Application

T

CLL Event Queue

CoP queue

Prepare CoP data
PDUStartComPrimitive()

Prepare CoP item

|
create(CoP1, PDU_COPT_SENDRECV)
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(is false in this example)
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|
1
queue CoP Status, 7
/

N
CoP-Status:=PDU_COPST_EXECUTING

|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
send request |
|
|
L

CoP finished?
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ue(tx-status, timestamp)

queue(result,

rx-status, timestamp)
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to FINISHED.

K

receive response

queue CoP Status

|
> CoP-Status’=PBU_COPST_FINISHED
|

CoP finished?

|
|
|
|
1
| yes |
| |
L D T T T T T T T T T T T T T T |
| | }
| | |
PDUGetEventltem() } } }
query(item) | |
|
|
result |
K e - I
result data |

N Tttt condition 2:

Process data no item in result queue
&& (CoP-Status=
PDUDestroyltem() (PDU_COPST_FINISHED ||
destroy() PDU_COPST_CANCELLED))

result 4 T
I _T I
N T T T T T T T T T T T T T | _ - }
until [PDUGetEventitem() returns _- - |
PDU ERR EVENT QUEUE, EMPTY] -7 |
T~ I
- |
[condition 2] destroy(CoP1) }
|
|
|
|
|
|

4
|
|
|
|
|

Figure P — Single request-single response (master, slave communication) — Polling mod¢

8.2.6.4.3 Single request/multiple responses

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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/
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Figure 10 — Single request, multiple responses
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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

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 ptratpcol
implementptions. The API calls are not shown in detail because they are already described in the figuires
above.

Application PDU AP1 CLL Event Queue CoP queue vcaI ECU1 ECU 2 ECU n|

I

1 1 1
PDUStarfComPrimitive() create(CoP, PDU_COPT_SENDRECV) I I I
' I
I

| |

, I
result send request() send requestQ()

—I > CoP-Status:=PDU‘COPST_EXECUTING

queue CoP status

0

receive response 1()
queue(result)()

receive response 2() |

I I

I I

I I

I I

I I

I I

I I

: : a: queuIe(rIesult] 0 </mm‘wi/eres’ponse 0 I—/-:_
I I I
I I I I
I I I
I I I
I I I
I I I
I I I

I

{b-a >= Timeout, | |

L L] I
I > b: CoP-Status:=PDU_COPST_FINISHED |
i 1 |
I

I

I

T
queue(result)()

(e.g. P2Max)}.

it is assumed that all
Responses were received.

queue CoP status After a specific Timeout, ﬁ I

Figure 11— Example of single request, multiple responses — ISO 14230-3 functional addresging
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Application PDU API CLL Event Queue CoP queue va ECU
PDUStartComPrimitive() I create(CoP1, PDU_COPT_SENDRECV) I I
| ] 1
| I
| send request |
l — send request
> CoP-Status:=PDU_COPST_EXECUTING
queue CoP status
receive response 1()
b Ty JU
f mresponse 2()
queue(response)()

I
I
I
I
I
:
I
I
I
I
I
I
I
I
I
I

1
a: queue(response)()

receive response n()

{b-a >= Timeout I
(e.g. P2ZMax)} T |
| I
N b: CoP-Status;=PDU_COPST_FINISHED
- . |
queue CoP status ~ ~ | |
After a specific Timeout, I
T - it is assumed that all |
| | Resporises were received. |

Figure 12 — Example of single request, multiple responses — ISO 14229-1 finite perigdic mode

(e.g. time window)

PDUStartComPrimitive()

create(CoP2, PDU_COPT_SENDRECV)

—

send USDT request (stop)

Application PDU API CLL Event Queue CoP queue ECU ECU
I I I I I I
| PDUStartComPrimitive() | create(CoP1, PDU_ICOPT_SENDRECV) | | |
I_FL - — _Tlit - :ITI _I_ send USDT request (start) I send USDT request (gtart) :
I I >
| | queue CoP status > CoP-Status:=PDU_COPST_EXECUTING
recv response USDT| —
| | queue(response)() -
T K recv response UUDT[1 —
I I queue(response)() -
| N | 1 K recv response UUDT[Z —
| PDUStartComPrimitive() | queue(response)()
» K—recv response UUDT|n —
result destroy(CoP1)() —
———————— K—recv response UUDT ff+1 —|
queue CoP status > CoP-Status:=PDU_COPST_CANCELLED
recv response UUDT 1j+2 —

=
K recv response UUDT 1j+3 —

\send USDT request [stop)

CoR-Seatus=RDU-

|
|
|
|
|
|

‘/

queue CoP status

CORSTRECUTING——" |

e

queue USDT response()

recv response USDT /T
I
I
I

Figure 13 — Example of single request, multiple responses — ISO 14229-1 ReadDataByPeriodic-
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Application PDU API CLL Event Queue CoP queue VCI ECU
| | | | | |
|
l PDUStartComPrimitive() l create(CoP1, PDU_COPT_SENDRECV) l send ROE-Request ! :
> |
ITL result :I—'—I | ROE-Request |
————————— — \ q |
CoP-Status:=PDU_COPST_EXECUTING
\ al
queue CoP status
ROE-Response 1() —
queue(response)()
| event response 1{)—]
queue{response](J
1 event response 2 —
queue(response)()
— event response 1~
queue(response)()

T ROE-Response2() — T
queue(response)() / |
I

I

I

I

I

I

I

———

.

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

8.2.6.4.5 |Single or multiple requests/no responses

OT

This commjunication principle is used especially in pn-board communication (e.g. CAN). See Figure 1

Application PDU API CLL Event Queue CoP queue VCl ECU

[

I

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

|

I
result send data 2
———————— I send data 2
I
| |: queue CoP status > CoP-Status:=PDU_COPST_EXECUTING
| | send data 2 send data 2
I I I \
I I
| PDU_COP_CTRL_DATA-> | send datan
| NUMRecelveCycles = U | = an
I I I
I I I L
I I I > NumSendCycles != 0
I I I T I
I I I

Figure 15 — Single or multiple requests, no responses
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This communication principle is used especially in on-board communication (e.g. CAN). See Figure 16.

Application PDU API CLL Event Queue CoP queue VCI ECU
I I I I I I
I
l PDUStartComPrimitive() l create(CoP1, PDU_COPT_SENDRECV) l : '_!_|
]
result ﬁ cueue CoP status \ CoP-Status:=PDU_COPST_EXECUTING
K—————————+ = — | receivedata 107
I I queue receive data 1()
| | receive data 20|
I : queue receive data 2() . ]
I PDU_COP_CTRL_DATA-> receive data 1j()
| NumReceiveCycles = 0 /
ive data
: i I quene rece“_,e atanQ receive data n+1()
| | | .= . —
I
| | | [NumReceiveCycles!=0]
I I CoP-Status:=PDU_COPST_FINISHED
I | I

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
the|ComLogicalLink’s internal ComPrimitive queue. Several ComPrimitives may be put into
seqpentially. On the other end.of the queue, the internal protocol driver fetches the ComPrimitives
seqpentially from the queue-~The protocol driver decides at which moment it is possible to star

the

ComPrimitives can be executed in parallel by the protocol driver, according to certain rules
defined for the protocol.

E PLE
req

Whilé a ComPrimitive delivering cyclic responses from the ECU is being executed, an

est/singlé response ComPrimitive can be executed.

It id adwisable that the protocol driver be able to generally execute cyclic send/receive ComP
parpllel. It depends on the implementation and how many of such ComPrimitives can be §

is put into
the queue

t executing

next ComPrimitive. Depending on the type of protocol, it may be possible that one or more

which are

pther single

Fimitives in

xecuted in

parallel.

8.2.6.6 Cancelling a running ComPrimitive

It is possible to cancel a ComPrimitive using PDUCancelComPrimitive. If the ComPrimitive is still in the
ComLogicalLink’s internal ComPrimitive queue, it will be removed from the queue. If it is already
executing in the protocol driver, execution will be cancelled without any further interaction towards the
ECU. The ComPrimitive status changes to PDU_COPST_CANCELLED. If the ComPrimitive has already
reached a PDU_COPST_FINISHED state, no further action will be taken. A running ComPrimitive is never
cancelled by starting a new ComPrimitive.
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8.2.6.7 Destruction of ComPrimitives

A ComPrimitive completes when it has reached either the PDU_COPST_FINISHED state or the
PDU_COPST_CANCELLED state, this status event item is placed on the ComLogicalLink event queue. 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. The D-PDU API will destroy a ComPrimitive
internally as soon as the last ComPrimitive status item is read from the 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).

8.3 Toolintegration
8.3.1 Requirement for generic configuration

The requirements to keep the D-PDU API close to existing standards on the one hand, and to take a
generic anfl open approach on the other hand, make it difficult to limit the capabilities and therefore
simplify the API. The configuration is not restricted to a predefined number of protocols, bus types and
ComParamis for SAE J2534-1. Instead, the D-PDU API shall support any ‘protocols, bus types fand
ComParamis as needed, independent of any definitions in a standard. Evenhe way equivalent protofols
are implemented shall not be predefined by this document, i.e. there isno limitation in terms of which
protocol arjd bus type ComParams to use (the only exception would ke protocols and ComParams defined
in SAE ]J2534-1).

Since the DFPDU APl is kept open and generic, there is a majortéquirement to describe the MVCI protpcol
module’s capabilities. Furthermore, once multiple MVCI protocol modules are bought and combined jnto
one setup, the application running on the same setup requires a well-defined process to determine what
is installed[and what capabilities it has. There shall be'a standardized entry point (similar to SAE J2534-1)
and a navigation path through the configuration of\the overall setup.

8.3.2 Todl integrator — Use case

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

Figure 17 aflacte o vcn cacn uyhnrn ESTEPN I\IIVCI “rco-nnnl w\r\d!‘]r\r‘ avn davalonad and :no-rnAnnnA o the

CITC CtoTo— oSt~ Ca o tT—yv It © P TOCoOTTIIotOIC S or o oty Cropto oo IIrer oaacc oo

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 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".
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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 shall 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 ]
Module & Cable Status'of E3ch Resource
Description Files el Mpdule 1)
(VCI Module 1) Venﬁor A
VCI Modules Available Vendor A
Avallable Resources
Protocols/pins/BusT
(Protocols/pins/Bus ype)» Tool Integrator |_|
ComParameters
Supported
¢ P>
Error Codes and
Application Definitions Module & Cable Status of Eqch Resource
> > Description Files (VCI Mpdule 2)
(VCI Module 2) Venﬁor B
Vendor B
I0CTLs Supported
<t L
Status of Selected
Resource(s) D-PDU API
< > Vendor A
Status of Selected
Resource(s) D-PDU API
[ - Vendor B
—
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 1SO 9141 connection. The tool integrator shall 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;

— “SAE J1850” of MVCI protocol module B may be mapped onto pin “2” of the DLC.
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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 shall take care of extending the configuration file deliverables.

T K-Line 1
K-Line 2
MVCI g CAN 1 Hi SN
Protocol Module W[ CAN1Lo
Supplier A 5
Q 1
| 2(|  DLC
*|| (DataLink
SR 5|| Connector)
| sABj1850 >
K-Linel -~ -
MVCI ; SCI2Tx .~
Protocol Module ||,]| scI2Rx .-~
Supplier B 5
6

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

8.4 API functions — Interface description

8.4.1 Ovdrview

This subclguse describes all functions the D-RDU API offers to the application. For a description of|the
data types pised, see 10.1.1. Definitions for the C/C++ qualifier are contained in 10.1.2. The function refurn
values T_PDU_ERROR are listed in D.3. For each function, the return values are listed in the recommen/ded
order of precedence.

8.4.2 PDUConstruct
8.4.2.1 Purpose

Initialize the D-PDU APHibrary. The D-PDU API library determines the list of all available MVCI protpcol
modules and their'supported resources. The D-PDU API library creates internal structures, including a
resource tdble, The communication state is offline, i.e. no allocation of resources and no communication
over Vehiclle interfaces take place.

8.4.2.2 Behaviour
a) Validates OptionStr.
b) Detects all known and accessible MVCI protocol modules.

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

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/te be put inside tw¢ >'< 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 NULL.

pARITag An application defined tag value. Used in evént callbacks which indicate status|and errors
and results for the D-PDU API library being used. This information can aid an application in
determining which library is making the callback. For a more detailed descriptipn of using
tags, see E.1.

8.412.5 Example
OptionStr = “UseCaching="TRUE' InterfaeeCheck="FALSE" "

Tabhlle 10 specifies specific returnwvalues.

8.4]2.6 Return values

Table 10 — PDUConstruct return values

Definition Description
PDUY_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.
PDU_ERR_FCT_FAILED Function call failed.
PDU_STATUS_NOERROR Function call successful.

8.4.3 PDUDestruct
8.4.3.1 Purpose

Closes all open communication links and frees communication resources. Internal memory segments
shall be freed and system-level drivers disconnected. Execution of PDUDestruct does not result in any
communication on the vehicle interfaces. After execution of PDUDestruct, PDUConstruct may be called
again.
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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 aftintermalmemoryresotrees:
8.4.3.3 CJ/C++ prototype

EXTERNC T_PDU_ERROR PDUDestruct()
8.4.3.4 Parameters

There are no parameters for this function.
Table 11 specifies specific return values.

8.4.3.5 Rpeturn values

Table 11 — PDUDestruct return values

Definition Description
PDU_ERR_PIDUAPI_NOT_CONSTRUCTED D-PDU API haswnot been constructed before.
PDU_ERR_F(T_FAILED Functionccall failed.
PDU_STATU$_NOERROR Funcdtion call successful.

8.4.4 PDUloCtl
8.4.4.1 Purpose

Generic approach to execute functions or set values related to an MVCI protocol module. An ID nuniber
identifies the function te{b¢e”executed. The input and output values are defined as demanded by|the
function.

The 1/0 cdntrolsssupported by a specific MVCI protocol module are defined within the MVCI module
descriptiorn fil€ (see F.2).

8.5.1 provides a detailed view on the IOCTL APT functions.

8.4.4.2 Behaviour
a) Validates all input parameters.

Required pointer parameters shall not be NULL. Non-required parameters shall not be checked for NULL.
b) Function takes an input data structure as allocated by the application.

c) Extracts required information from the input data structure and executes command.
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d) Allocates and fills the output data in the call-by-reference variable pOutputData. The structure
OutputData shall be freed by calling PDUDestroyltem from the application.

e) Table 12 applies if no specific behaviour for a given IOCTL is described.

8.4.4.3 C/C++ prototype

EXTERNC T_PDU_ERROR PDUIoCtI(UNUM32 hMod, UNUM32 hCLL, UNUM32 IoCtlICommandld,
PDU_DATA_ITEM *pInputData, PDU_DATA_ITEM **pOutputData)

8.4

hM

hCl

10C

pln

pOu

8.4

PDI
upd

bd

TLCommandId

butData

tputData

4.5 Examples

ate.

4.4 Parameters

Handle of the MVCI protocol module to be controlled by the spécified
command. hCLL shall be set to PDU_HANDLE_UNDEF to specify mod
commands (see 8.5.1).

Handle of the ComLogicalLink to be controlled by|the specified I
command.

/0 control
ule related

O control

ID identifying the 1/0 control command. AlNIDs supported by a specific MVCI

protocol module shall be defined within thedMVCI module description fi

e (see F.2).

Input data item for specified command ‘or NULL if no input data is required. The
input data item shall be created ariddunanaged by the application. The structure of

the data item is described in 10.1:4.3.

Call-by-reference place forstoring 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-PDUAPI implementation will

PDU_DATA_ITEM jitem and fill in the output data of the specified cqg

allocate a
mmand. A

reference is stored in *pOutputData. After usage, the application shall free the

allocated data item by calling PDUDestroyltem. The structure of the d

described«n10.1.4.3.

JloCtl may be uséd to set programming voltages, reset the MVCI protocol module, or run

Tablle 12 spécifies specific return values.

8.4

4.6 . Return values

ata item is

a software

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 not been constructed before.

PDU_ERR_INVALID_HANDLE

Invalid MVCI protocol module or ComLogicalLink handle.

PDU_ERR_ID_NOT_SUPPORTED

ID of I/0 control not supported by this MVCI proto

col module.
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Definition Description

PDU_ERR_INVALID_PARAMETERS Invalid (NULL) reference pointer for an IOCTL Command 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 protocol module failed.

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

PDU_ERR_VJLTAGE_NOT_SUPPORTED The voltage is not supported by the MVCI protocol module,

PDU_ERR_RHSOURCE_BUSY Resource is busy; the application shall execute the\comnjand
again.

PDU_ERR_RSC_LOCKED_BY_OTHER_CLL The ComLogicalLink's resource is currentlylocked by another
ComLogicalLink.

PDU_ERR_NQ_CABLE_DETECTED No cable is detected.

PDU_ERR_CABLE_UNKNOWN Cable is unknown.

PDU_ERR_CLIL_CONNECTED CLL is already in the “online*state.

PDU_ERR_CLIL_NOT_CONNECTED ComLogicalLink is not.eonnected.

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|JPROTOCOL_NOT_SUPPORTED IP protocol is'not supported: e.g. IPv6 used as protocolVersion,
but OS de€s not support IPv6 (or it is disabled).

PDU_ERR_ID|NOT_SUPPORTED The MVCI device does not support a DolP vehicle identificqtion
request

PDU_ERR_DQIP_AMBIGUOUS_LOGICAL_ADDRESS Invalid or ambiguous logical address specified.

PDU_ERR_DQIP_RESPONSE_TIMEOUT DolPCtrlTimeout has occured.

8.4.5 PDUGetVersion
8.4.5.1 Purpose

Function optains version information from an MVCI protocol module.
8.4.5.2 Bphaviour

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/C++ prototype

EXTERNC T_PDU_ERROR PDUGetVersion( UNUM32 hMod, PDU_VERSION_DATA *pVersionData )
8.4.5.4 Parameters

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

48 © ISO 2022 - All rights reserved


https://standardsiso.com/api/?name=60f562205eb268a094ce497910ef1c10

IS0 22900-2:2022(E)

pVersionData Call-by-reference place for storing the version information. The structure

Tab

8.4.

item is described in 10.1.4.14.
le 13 specifies specific return values.

5.5 Return values

Table 13 — PDUGetVersion return values

of the data

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.
PDUY_ERR_INVALID_HANDLE Invalid MVCI protocol module handle.
PDUY_ERR_MODULE_NOT_CONNECTED MVCI protocol module has not been connected-’See PDUMdduleConnect

function.
PDUY_ERR_INVALID_PARAMETERS Invalid (NULL) pVersionData parameter.
PDUY_ERR_FCT_FAILED Function call failed.
PDUY_STATUS_NOERROR Function call successful.
8.4/6 PDUGetStatus
8.4/6.1 Purpose

Furlction obtains runtime information (status;\life sign, etc.) from an MVCI protoc

Con
8.4

a)

b)

c)

8.4

1LogicalLink or ComPrimitive.

6.2 Behaviour
Validate all input parameters.
NOTE Pointer parameters,cannot be NULL.

Get the latest status information for the specified handle (Module or CLL or CoP) an
information in the‘memory allocated by the client application.

[f the D-PDUARI detects a PC software version out-of-date with the MVCI protocol modul
the status teturned will be PDU_MODST_NOT_READY.

6.3, \G/C++ prototype

bl module,

] store the

b firmware,

EXT

ERNCT PDIHH-ERROR DI'\TI!"a{-Ci—r\hxo(TH\”H\/IQ') hMaed-HUNUM2R2hCL
—T 1 Do ot totata ST oy oo v ot o ryo v oS tHotT

P=pave a vy \=Jum ~Pavasveay

*pStatusCode, UNUM32 *pTimestamp, UNUM32 *pExtralnfo)

U_STATUS

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.

hCLL Handle of ComLogicalLink for which the status code is to be requested. hCoP shall be set
to PDU_HANDLE_UNDEF to return status of only the ComLogicalLink.

hCoP Handle of ComPrimitive for which the status code is to be requested.
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pStatusCode  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, pExtralnfo
contains additional information which is defined by the MVCI protocol module supplier.

If no information is available, it shall return 0.

Table 14 specifies specific return values.

8.4.6.5 Rpturn values

Table 14 — PDUGetStatus 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 between host and MVCI protoeol module failed.
PDU_ERR_INVALID_HANDLE Invalid MVCI protocol module handle.
PDU_ERR_INVALID_PARAMETERS Invalid (NULL) pStatusCode, pTimestamp or pExtralnfo.
PDU_ERR_F(T_FAILED Function call failed.

PDU_STATU$_NOERROR Function call successful.

8.4.7 PDUGetLastError
8.4.7.1 Purpose

Function obtains the code for the last error. from an MVCI protocol module or ComLogicalLink. This
function orjly returns the LAST error that ocCurred for the handle and has been added to this specification
for SAE J2%34-1 support. For proper error handling, a client application should be reading the efror
events stored in the respective eventiqueues to retrieve a precise chronological order of events (see
8.4.19 for pore information on retrieving event items).

By the timg 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 alrgady
be finished and its assogciated resources freed.

8.4.7.2 Bpghaviour

a) Validateall'input parameters.

NOTE Pointer parameters cannot be NULL.

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)
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8.4.7.4 Parameters

hMod Handle of MVCI protocol module for which the error code is to be requested. hCLL
shall be set to PDU_HANDLE_UNDEF 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 the handle of
the ComPrimitive or else phCoP is set to PDU_HANDLE_UNDEEF.

pErrorCode Call-by-reference place for storing the error code (see D.4). If noclast error has
been stored for the specified handle, then pErrorCode’ will contain
PDU_ERR_EVT_NOERROR.

pTimestamp Call-by-reference place for storing timestamp.

pExttraErrorinfo  Call-by-reference place for storing extra error information. The ExtraErr

can be referenced from the MDF file.

Tablle 15 specifies specific return values.

8.4

7.5 Return values

Table 15 — PDUGetLastError return values

brinfo code

Definition Description
PDUY_ERR_PDUAPI_NOT_CONSTRUCTED D-PDUAPI has not been constructed before.
PDUY_ERR_COMM_PC_TO_VCI_FAILED Cemmunication between host and MVCI protocol module failpd.
PDUY_ERR_INVALID_HANDLE Invalid MVCI protocol module handle.
PDUY_ERR_MODULE_NOT_CONNECTED MVCI protocol module has not been connected. See PDUMdduleConnect

function.
PDUY_ERR_INVALID_PARAMETERS Invalid (NULL) pErrorCode, phCoP, pTimestamp or pExtraErforInfo.
PDUY_ERR_FCT_FAILED Function call failed.
PDUY_STATUS_NOERROR Function call successful.
8.4{8 PDUGetResourceStatus
8.4{8.1 Purpose
Obtpintesource 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) Fillsin the status information for each requested resource id.

8.4.8.3 CJCF¥prototype

EXTERNC T_PDU_ERROR PDUGetResourceStatus(PDU_RSC_STATUS_ITEM *pResourceStatus)
8.4.8.4 Parameters

pResourceptatus Call-by-reference place for storing the status of all requested resource ids. The cgller
pre-fills the data structure prior to the call with the resource ids of interest. Data
structure is described in 10.1.4.4.
Table 16 specifies specific return values.

8.4.8.5 Rpturn values

Table 16 — PDUGetResourceStatus return values

Definition Description
PDU_ERR_PIDUAPI_NOT_CONSTRUCTED D-PDU API haswiot been constructed before.
PDU_ERR_COMM_PC_TO_VCI_FAILED Commurication between host and MVCI protocol module failed.
PDU_ERR_INVALID_HANDLE Invalid MVCI protocol module handle.
PDU_ERR_INVALID_PARAMETERS Invalid (NULL) pResourceStatus, or one or more invalid resource ids.
PDU_ERR_F(T_FAILED Function call failed.

PDU_STATU$_NOERROR Function call successful.

8.4.9 PDUCreateComLogicalLink
8.4.9.1 Rurpose

8.4.9.1.1 |General

Function creates a ComLogicalLink for a given resource id. After creation, internal resources for this [ink
are reserved and the communication state is offline, i.e. no vehicle communication is performed.
However, 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 content that describes which resources conflict with one another. The D-PDU API gives
additional support to the application 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.

52 © IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=60f562205eb268a094ce497910ef1c10

IS0 22900-2:2022(E)

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 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 HDUConnect. The D-PDU APl implementation has the opportunity to rearrange the resourge requests

implied by calls to PDUCreateComLogicalLink in order to avoid resource conflicts.

8.419.1.3 Specific resource id scheme

Forfthe specific resource id scheme, only the Resourceld parameter is used in RDUCreateComIjogicalLink.

This id would be obtained by either reading the MDF file or calling PDUGétResourcelds,| and could

optlonally be checked for availability and conflicts, at the discretion of the hpplication

(PDUGetResourceStatus and PDUGetConflictingResources).

8.419.2 Behaviour

a) [Validate all input parameters.

Required pointer parameters shall not be NULL, Non-required parameters shall not be ¢hecked for
NULL.

b) |Check if resource is still available.

c) |If available, mark resource as “in usg®in the resource table.

d) |Only the ComLogicalLink which“uses PDULockResource will get exclusive rights to modify the
physical ComParams for the resource (see Table 21).

e) [Therefore, the default behaviour for ComLogicalLinks which share a physical resource s that they
may all modify the-physical ComParams. Since there is only one set of physical ComPdrams, each
ComLogicalLinkshating a physical resource will read the last values set.

f) [The eventstatus item (PDU_CLLST_OFFLINE) will NOT be generated on creation of a ComljogicalLink.
It shall be'assumed by the application that OFFLINE is the initial status after creation. This|is required
since the event callback function has not yet been defined by the application for the ComljogicalLink.

8.4|9.211 Behaviour — Use cases

When a ComLogicalLink changes status, a status event item is generated (see D.1.4). The following list
describes each status change use case.

a)

Use case: CLL State = PDU_CLLST_OFFLINE

This is the initial state of the ComLogicalLink on creation (PDUCreateComLogicalLink). N
event item is generated on the initial creation of a ComLogicalLink because the callback r

O status
egistration

requires the ComLogicalLink handle (hCIl) (see 8.4.21). The ComLogicalLink shall be in the state

PDU_CLLST_ONLINE to allow any ComPrimitive queuing (see 8.4.11 and 8.4.17).
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b) Usecas

e: 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.

c) Use cas

The C
succes

d) Use cas

The Cq
succes
PDUSt
messa
Afteri

NOTE
e) Use cas

The Cq
succes

8493 C

EXTERNC

e: CLL State Change = (PDU_CLLST_OFFLINE -> PDU_CLLST_ONLINE)

bmLogicalLink changes state from PDU_CLLST_OFFLINE to PDU_CLLST_ONLINE-aftg
sful call to PDUConnect.

e: CLL State Change = (PDU_CLLST_ONLINE -> PDU_CLLST_COM_STARTED)
mLogicalLink changes state from PDU_CLLST_ONLINE to PDU_CLLST_COM_STARTED 4
cful  execution of the ComPrimitive of type PDU_COPT_STARTCOMM
hrtComPrimitive). If TesterPresent handling is enabled (see CP~TesterPresentHandling),
hitial transmission the periodic TesterPresent cycles begin,

TesterPresent messages are only enabled in the statetPDU_CLLST_COM_STARTED.

e: CLL State Change = (PDU_CLLST_COM_STARTED -> PDU_CLLST_ONLINE)

mLogicalLink changes state from PDU_CLLST_COM_STARTED to PDU_CLLST_ONLINE 4
sful execution of the ComPrimitive of type PDU_COPT_STOPCOMM.

C++ prototype

T_PDU_ERROR PDUCreateCemLogicalLink(UNUM32 hMod, PDU_RSC_DATA *pRscD

fter
see
the

be is sent immediately, prior to the initial TesterPresent cyclie time (CP_TesterPresentTime).

fter

ata,

UNUM32 resourceld, void *pCliTag, UNUM32 *phCLL, PDU_FLAG_DATA *pCliCreateFlag )

8.4.9.4 Parameters

hMod Handleof MVCI protocol module.

pRscData Resource Data Objects used to define the settings for a ComLogicalLink. Data structure
described in 10.1.4.8.
Unknown Resource Scheme: The pRscData shall not be NULL. All elements in pRsclPata
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 parameter
is used instead and shall be valid.
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Resource Id which maps to the resource data objects defined in the D-PDU API

Resource Table. This information is used to define the settings for the ComLogicalLink.

Unknown Resource Scheme: The resourceld parameter shall be set to PDU_ID_UNDEF.
The pRscData shall not be NULL.

Specific Resource Id Scheme: The resourceld parameter shall be valid. The Resource
Objects are selected from the D-PDU API Resource Table using the “resourceld”
parameter. pRscData shall be set to NULL.

pCl

phd

pCl

Tablle 17 specifies specific return values.

8.4

Tag An application defined tag value. Used in event callbacks which indicate
errors and results for the ComLogicalLink. For a more detailed descripti

tags, see E.1.

LL Call-by-reference place for storage of ComLogicalLink handle,

CreateFlag pointer for storage of flag bits used in creating a ComLegiealLink. See 10

Table D.6.

0.5 Return values

Table 17 — PDUCreateComLogicalLink return values

status and
bn of using

1.4.13 and

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.
PDUY_ERR_INVALID_HANDLE Invalid MVCI protocol module handle.
PDUY_ERR_MODULE_NOT_CONNECTED MVCI protocol module has not been connected. See PDUMdduleConnect

function.
PDUY_ERR_INVALID_PARAMETERS Invalid NULL pointer for phCLL, invalid NULL pointer for pCllreateFlag or
invalid resource id.
PDUY_ERR_RESOURCE_BUSY Resource is busy; the application shall execute the command pgain.
PDUY_ERR_FCT_FAILED Function call failed.
PDUY_STATUS_NOERROR Function call successful.
8.4/10 PDUDestroyComLogicalLink

8.4

10.1'Purpose

Destroys the given ComLogicalLink.

8.4.

a)

10.2 Behaviour

Validate all input parameters.

b) This function destroys all unread items in the ComLogicalLink’s event queue.

c)

All  ComPrimitives for the

ComLogicalLink are cancelled without generating a

PDU_COPST_CANCELLED event (because the handle of the ComLogicalLink is no longer valid).
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d) Any ite

ms that have been previously “read” by using PDUGetEventltem are still “reserved” by the

application. A call to PDUDestroyltem is still necessary to release any “reserved” memory.

e) The ComLogicalLink is disconnected from the physical resource.

f) The D-PDU API releases the physical resource from the ComLogicalLink.

1) Shared resource behaviour:

if the resource is shared by another ComLogicalLink, then the physical ComParams remain

2) Nd

g) ThehC
8.4.10.3 C
EXTERNC
8.4.10.4 P
hMod H

hCLL H

Table 18 specifies specifi€ return values.

84.105R

unchanged;

the physical resource remains connected to the physical bus if the sharing ComLogicalLinks
are NOT in the PDU_CLLST_OFFLINE state;

if the ComLogcialLink had a lock on the physical ComParams and/or thé-physical trangmit
queue, the lock will automatically be removed. When the change of 1ocK status occurg, an
information callback is made to the shared ComLogicalLinks indicating a change in lock
status (see Table 21, Table 22 and PDU_IT_INFO).

t shared resource behaviour:

if the resource is not shared by other ComLogicalLinks, then it becomes available to|the
whole system (PDU_RSCST_AVAIL_NOT_IN_USE).

|.L. handle is no longer valid. No event items are queued during this function call.
C++ prototype

" PDU_ERROR PDUDestroyComLogicall.ink(UNUM32 hMod, UNUM32 hCLL)
Arameters

andle of MVCI protocol module.

andle of ComLogicallink to be destroyed.

pturn values

Table 18 — PDUDestroyComLogicalLink return values

Definttion 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_FCT_FAILED Function call failed.
PDU_STATUS_NOERROR Function call successful.
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8.4.11 PDUConnect

8.4.11.1 Purpose

Physically connect a ComLogicalLink to the vehicle interface. The ComLogicalLink shall be in the
communication state “offline” when the function is called. After execution, the communication state
changes from “offline” to “online”. This function call is required before any communication to the vehicle
ECU can take place.

8.4.11.2 Behaviour

a)
b)

d)

8.4

EXT

8.4

Validate all input parameters.

Put working buffer ComParams into the active buffer. Locked physical ComParams‘are n

that one or more physical ComParams do not match the actual list of physical ComP
match.

Put the working table of unique response identifiers into thedactive table.

the client application has configured filters prior to RBUConnect using any of the PDUIOC

URID table.
Physically connect to the vehicle bus.

NOTE A physical connection tosthe vehicle bus is not done at the time of PDUConn

cause significant bus errorss
Set the state of the Cklyto PDU_CLLST_ONLINE and generate an event indicating the new

11.3 C/C++ pratotype

ERNC T_PDU-ERROR PDUConnect(UNUM32 hMod, UNUM32 hCLL)

11.4'Parameters

hM

d
C
!
=

£FNVCYL
OT VIV CT

bt changed.

When the condition occurs that any physical ComParam is different thanythe lockg¢d physical
ComParam, an error event item is generated for the CLL (PDU_ERR_EVTCRSC_LOCKED] indicating

hrams. The

ComLogicalLink will still transition to the ONLINE state even if thieyphysical ComPardms do not

Configure and enable the ComLogicalLink filters. Use the URID table for the filter configurdtion unless

['L 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

bct when a

PDU_COPT_STARTCOMM is required to determine proper physical bus parameters, e.g. cojnection for
ISO_OBD_on_ISO_15765_4 (OBD on CAN). (See ].1.3.4.) Improper configuration of physical ConfParams can

state.

B £ 1 adial
PrototoTrIIotarcs

hCLL Handle of ComLogicalLink to be connected to the vehicle interface.

Table 19 specifies specific return values.
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8.4.11.5 Return values

Table 19 — PDUConnect 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

MVCI protocol module has not been connected. See PDUModuleConnect

function.
PDU_ERR_CIL_CONNECTED CLL is already in the “online” state.
PDU_ERR_DQIP_AMBIGUOUS_LOGICAL_ADDR |Denied to connect a DoIP LogicalLink with a logical address which'is identical
ESS for multiple DolP entities inside a DolP MVCI module, representirnlg 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 activation is available.
PDU_ERR_DQIP_ROUTING_ACTIVATION_AUTH | DolP Routing activation denied due to responsetode 0x04 indicating misfing
ENTICATION_FAILED authentication.
PDU_ERR_DQIP_ROUTING_ACTIVATION_INVA |Routing activation denied due to response code 0x00 indicating an unkn¢wn
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_ACTIVATION_SOUR |Routing activation denied” due to response code 0x02 indicating that a
CE_ADDRES$_CHANGED different source address has already been activated before on this [CP
connection.
PDU_ERR_DQIP_ROUTING_ACTIVATION_SOUR | Routing activation denied due to response code 0x03 indicating that the
CE_ADDRES$_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 rejectegl
IRMATION_REJECTED confirmation.

PDU_ERR_DQIP_ROUTING_ACTIVATION_TYPEy
UNSUPPORTED

Routing activation denied due to response code 0x06 indicating an
unsupported routing activation type.

PDU_ERR_D(*)IP_ROUTING_ACTIVATION_RESP
ONSE_CODE]JUNKNOWN

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

PDU_ERR_DQIP_ROUTING_ACTIVATION_RESP | Time out while waiting for routing activation response.
ONSE_TIMEQUT

PDU_ERR_F(T_FAILED Function call failed.

PDU_ERR_TIS_REQUIRED The DolP entity only accepts secured connections.

PDU_ERR_THUS-€ONF_INCOMPLETE

Missing mandatory TLS configuration, e.g. like TLS certificate.

PDU_ERR_TLS_VERSION_AGREEMENT_FAILED

Specified TLS version could not be agreed upon.

PDU_ERR_TLS_CIPHER_AGREEMENT_FAILED

Specified TLS cipher suite could not be agreed upon.

PDU_ERR_TLS_CERT_VERIFY_FAILED

TLS certificate verification failed (e.g. may not be valid signed certificate,
expired, DoIP ECU name mismatch ...).

PDU_STATUS_NOERROR

Function call successful.
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8.4.12 PDUDisconnect

8.4.12.1 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

veh

icle ECU may take place.

8.4.12.2 Behaviour

a)
b)

c)

d)

Sha

8.4

Validate input parameters.

Prevent initiation of new ComPrimitives by marking ComLogicalLink as “disconnect
internal resource table.

Cancel all active (executing) ComPrimitives. Cancel all idle ComPrimitives from the Co
queue.

All ComParam values and ComLogicalLink filters are preserved for a future reconnection (
not returned to their default values).

Physically disconnect the ComLogicalLink from the resotrce. The resource is still reser
ComLogicalLink until a PDUDestroyComLogicalLinkfunction call has been completed.

red resource behaviour:

if the resource is shared by another GemLogicalLink, then the physical ComPara
unchanged;

if the resource is shared by another-ComLogicalLink, then the physical resource remains
to the physical bus if the sharing.ComLogicalLinks are NOT in the PDU_CLLST_OFFLINE s

if the ComLogcialLink had alock on the physical ComParams and/or the physical transmif
lock will automatically'bé removed. When the change of lock status occurs, an informati
is made to the shared ComLogicalLinks indicating a change in lock status (see Table 21, T
PDU_IT_INFO).

12.3 C/C++prototype

EXTERNC<F=PDU_ERROR PDUDisconnect(UNUM32 hMod, UNUM32 hCLL)

8.4

124 Parameters

ed” in the

mPrimitive

.e.they are

ved by the

ms remain

connected
tate;

queue, the
bn callback
hble 22 and

hMod  Handle of MVCI protocol module.

hCLL Handle of ComLogicalLink to be disconnected from vehicle interface.

Table 20 specifies specific return values.
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8.4.12.5 Return values

Table 20 — PDUDisconnect 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_CILL_NOT_CONNECTED ComlLogicalLink is not connected.
PDU_ERR_F(T_FAILED Function call failed.
PDU_STATU$_NOERROR Function call successful.
8.4.13 PDULockResource
8.4.13.1 Purpose
PDULockResource will allow exclusive privileges for a ComLogicalkittk on a physical resource. This

function cg

ComLogicalLinks which share the physical resource.

If the funct
resource b

Monitoring

The call to
type on the

NOTE B
8.4.13.2B

a) Validat

b) Check for other logks and currently active transmissions on the resource. Resume with c) if this is

the cas

c) Setthe

In be used by an application which wants to have physical bus protection from mult
ion call is successful, the ComLogicalLink has been’ granted exclusive rights to the phys
hsed on the lockMask value (see Table D.2).

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

PDULockResource will fail if another-GomLogicalLink already has acquired the requested
same resource.

DULockResource has no effect:for ComLogicalLinks using the ISO_14229_5_on_ISO_13400_2 protg

phaviour

e all input paranieters.

e. Otherwise, return with value PDU_ERR_RSC_LOCKED or PDU_ERR_FCT_FAILED.

status of the ComLogicalLink’s resource.

iple

ical

ock

col.

not

8.4.13.3 Behaviour — Use cases

a) Transmit Queue Lock

A lock on the transmit queue will force a SUSPEND_TX_QUEUE to all other ComLogicalLinks sharing
the physical resource. Any new ComLogicalLink are assumed to have their ComPrimitive queue in
the SUSPEND_TX_QUEUE mode. See PDUIOCTL function PDU_IOCTL_SUSPEND_TX_QUEUE. When
the lock on the transmit queue is released, a RESUME_TX_QUEUE is sent to all ComLogicalLinks
sharing the physical resource (see 8.5.5).

NOTE

60

When a ComPrimitive queue is suspended, TesterPresent messages will also be stopped if enabled
(see CP_TesterPresentHandling).
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b) Physical ComParam Lock
A lock on the physical ComParams (ComParam ActiveBuffer) will not terminate any ongoing
transmissions. However, calls to PDU_COPT_UPDATEPARAM for physical ComParams on a second
ComLogicalLink will cause an error event for the second CLL (PDU_ERR_EVT_RSC_LOCKED).

c) Automatic unlocking

An automatic unlock occurs during a PDUDestroyComLogicalLink and PDUDisconnect function calls.

d) [Change ofTock status
When the lock status of a resource changes, an information callback (PDU_IT_INFQ)'is mdde 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 determijnethe currert 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)

8.4{13.5 Parameters

hMed 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 reqource (see
Table D.2).

Tablle 21 specifies specific return values:

8.4/13.6 Return values

Table 21 — PDULockResource return values

Definition Description
PDUY_ERR_PDUAPI_NQT)CONSTRUCTED D-PDU API has not been constructed before.
PDUY_ERR_COMMSPC: TO_VCI_FAILED Communication between host and MVCI protocol module failpd.
PDUY_ERR_INVAYID_HANDLE Invalid MVCI protocol module or ComLogicalLink handle.
PDY_ERR_MODULE_NOT_CONNECTED MVCI protocol module has not been connected. See PDUMdduleConnect

function.

PDU_ERR_RSC_LOCKED The requested resource is already in the “locked” state.
PDU_ERR_FCT_FAILED Function call failed.
PDU_STATUS_NOERROR Function call successful.

8.4.14 PDUUnlockResource
8.4.14.1 Purpose

PDUUnlockResource releases the lock type on the resource the ComLogicalLink is connected to as long
as the lock type has previously been locked by the same ComLogicalLink.
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If the 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 ComLogicalLink’s resource.

c) 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
changdd. A client application can then call PDUGetResourceStatus to determine the current lockstate
of the physical resource (see Table D.1).

8.4.14.3 CJ/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.

8.4.14.5 Return values

Table 22 — PDUUnlockResource 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 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 connected. See PDUModuleConhect

function.
PDU_ERR_RYC_LOCKED\BY_OTHER_CLL The requested resource is locked by a different ComLogicalLink.
PDU_ERR_RYC_NOT/LOCKED The resource is already in the unlocked state.
PDU_ERR_F(T_EAILED Function call failed.
PDU_STATUS_NOERROR Function call successful.

8.4.15 PDUGetComParam
8.4.15.1 Purpose

PDUGetComParam obtains a communication or bus ComParam out of the working buffer. The values in
the working buffer correspond to the values that would be set in the MVCI protocol module when it has
executed all previous Communication Primitives that currently exist in the ComPrimitive queue and any
changes previously made by this logical link via PDUSetComParam. The sequence diagrams in Figures 19
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to 20 and the buffer diagram in Figure 22 illustrate the relationship between the active buffer, working
buffer and communication primitives.

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

b) Allocate memory for the PDU_PARAM_ITEM result.

c) [Fill out the ComParam information from the ComParam working bulffer.

8.4/15.3 C/C++ prototype

EXTERNC T_PDU_ERROR PDUGetComParam(UNUM32 hMod, UNUM32 HCLL, UNUM3Z Paramld,
PDU_PARAM_ITEM **pParamlItem)

8.4/15.4 Parameters

hMed Handle of MVCI protocol module.
hCIL Handle of ComLogicalLink for which the ComParam is to be requested.
Parpmld ID value of the ComParam, which is to be requested. The MVCI protocol modyle 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 Raramld. The item is allocated by the D-PDU API and shall be
released after use from the application by calling the function PDUDestroyltem(). Data
structure described in"101.4.5.
Tablle 23 specifies specific returnivalues.

8.4/15.5 Return values

Table 23 — PDUGetComParam return values

Definition Description

PDUY_ERR_PDUARI NOT_CONSTRUCTED D-PDU API has not been constructed before.

PDU_ERRs€OMM_PC_TO_VCI_FAILED Communication between host and MVCI protocol module failgd.

PDY_ERR:INVALID_HANDLE Invalid MVCI protocol module Handle or ComLogicalLink har(dle.

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.

PDU_ERR_INVALID_PARAMETERS Invalid ComParam ID or Invalid NULL pointer for pParamItem.

PDU_ERR_FCT_FAILED Function call failed.

PDU_STATUS_NOERROR Function call successful.
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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 ComParam buffer operation

Sequence . Working | Active buffer
(figure) Action buffer (P2) (P2) Notes
1 PDUCreateComLogicalLink Defaults Defaults This will be the state of the ComParams. (P2 will
(1/5) equal the default value in both buffers.)
2 PDUGetComParam Defaults Defaults Obtains ComParam out of the working 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 ComParams in|the
(1/5) working buffer to the,active buffer.
5 PDUStartCom Primitivel 50 ms 50 ms This Com Primitive' is now placed on the qyeue
(1/5) (PDU_COPT_STARTCOMM) with an association to the active buffer 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 on the qyeue
(2/5) PDU_COPT_SENDRECV) with with an association to the working byffer
TempParamUpdate flag set settings (P2 = 30 ms).
7.1 Return of function call 50 ms <50'ms This specification requires that the working
(2/5) PDUStartComPrimitive2 buffer is restored to active buffer upon |the
return of the PDUStartComPrimitive funcfion
call with the TempParamUpdateFlag set tp 1.
(working buffer P2 is reset to 50 ms.)
8 PDUGetComParam 50'ms 50 ms Gets the ComParam from the working byffer
(2/5) (P2 =50 ms).
9 PDUSetComParam (P2=20 ms) 20 ms 50 ms Modifies the ComParam in the working byffer
(3/5) (P2 =20 ms).
10 PDUGetComParam 20 ms 50 ms Gets the ComParam from the working byffer
(3/5) (P2 =20 ms).
11 PDUStartCom Pftimitive3 20 ms 50 ms This Com Primitive is now placed on the qyeue
(3/5) (COPT_SENDREEV) 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 jnto
(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 buffer
(3/5) (P2 = 40 ms).
15 PDUStartCom Primitive5 20 ms 20 ms This Com Primitive is now placed on the queue
(3/5) (COPT_SENDRECV) with an association to the active buffer settings
(P2 =20 ms).
16 PDUStartCom Primitive6 40 ms 20 ms This Com Primitive is now placed on the queue
(5/5) (COPT_SENDRECV) with with an association to the working buffer
TempParamUpdate flag set settings (P2 = 40 ms).
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8.4.15.7 Example for ComParam buffer operation for PDUConnect

Figure 19 shows the sequence between a PDUCreateComLogical function call and a PDUConnect function
call. All PDUSetComParam calls store the ComParam information in the working buffer. The working
buffer is copied to the active buffer when a PDUConnect function is called. In the example, the P2
ComParam was set to its initial default value 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 ComParams attached to it (i.e. the P2 ComParam value is
50 ms).

1
Application D-PDU API Working buffer | Active buffer CoP queuL

I PDUCreateComLogicalLink() I ' '
| P2=default P2=default
I

I
I
I I
I I
PDUGetComParam() R | | [ |
getValue(P2) R I I I
_ resutedefaule | |
e | | |
I I I I
PDUSetComParam(P2, 50ms) I setValue(P2, 50ms) I I
> P2=50ms | |
A — 1] | |
I I I I
PDUConnect() | | | |
Move Working to Active R I I I
'|' Replace Active I :
Ij I
N | | |
I I I CoP1 using
PDUStartComPrimitive(CoP1, PDU-GOPT_STARTCOMM) I I ) : P2=50ms
queue(CoP1, PDU_COPT_STARTCOMM)() |
| |
S © L | |
I I I
I I I
I I I o
I I
status item (CoP Finished) - | - |
________ P - —~
R ComPrimitive Flms/he/d _ 1’ |
- | |
= - CoRlusad D')—I'_'nm- B
= for the life of the CoP
I T [ [ 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

Figure 20 shows the sequence of operations when the TempParamUpdate flag is set to 1 in
PDU_COP_CTRL_DATA for a ComPrimitive. In the example, the P2 ComParam is set to 50 ms in the active
buffer. The working buffer contains a P2 ComParam value of 30 ms. When the ComPrimitive (CoP2) is
started with the TemParamUpdate flag set to 1, the ComPrimitive gets the working buffer of ComParams
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attached to it. The ComPrimitive (CoP2) uses the P2 ComParam value of 30 ms until it is finished (i.e.
status is set to PDU_COPST_FINISHED). But the working buffer gets restored to the active buffer settings
immediately after the ComPrimitive was placed on the CoP Queue (i.e. any changes made to the working
buffer are cleared immediately after the PDUStartComPrimitive function is called with the
TempParamUpdate flag set to 1).

Application PDU API Working buffer | Active buffer CoP queue

| 1 1

| (P2=50ms j ( P2=50ms j
I [

|

I
PDUSetComParam(P2, 30ms) |

setValue(P2, 30ms
e - reswr ] 0e(P2,30ms)," p2-30ms

PJUStartComPrimitive(CoP2, PDU_COPT_SENDRECV) T |

|

|

|

|

| |

- —~ > Attach Working Buffer to CoP2 |
- | B
1

|

CoP2 using
P2 =30ms.

/

|

|

|

|

|

|

|

| /
1

- queue(CoP2, P]?U_COPT_SENDR CV)

CoP started with |
TempParamUpdate

flag enabled ("=1"). Rest:)re Working fromI Active

. result
result | | |
S | |
P2=50ms | |

-

| | | |
PDUGetComParam(P2) | | | |
getValue(P2) R ! : :
 _result=S0ms _u | |
c result | | |
| |

status item (CoP Finished) —r T
S e e | | .
L I /
/
CoP2 used P2=30ms

for the life of the CoP

o8

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

8.4.15.9 Example for ComParam buffer operation using PDU_COPT_UPDATEPARAM

Figure 21 shows the sequence of operations to permanently move a ComParam from the working buffer
to the active buffer and how this move does NOT affect other ComPrimitives which are currently
executing or already in the CoP queue. In the example, ComPrimtive (CoP3) is using a set of ComParams
with P2 set to 50 ms. The application wants to change this value for all future ComPrimitives to 20 ms.
The working buffer gets set with P2 ComParam value of 20 ms. When the ComPrimitive (CoP4) is started
with the CopType of PDU_COPT_UPDATEPARAM, the working buffer is moved to the active buffer. This
change does not affect the CoP3 ComPrimitive. The CoP4 ComPrimitive finishes immediately (i.e. status
is set to PDU_COPST_FINISHED). Therefore, when the next ComPrimitive is started (CoP5), it will use a
P2 ComParam value of 20 ms.
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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 | |
o T | | |
I I I I
PDUGetComParam{P2) | | | |
getValue(P2) | [ [
I I
result=20ms
(- | |
R o | | |
I I I I CoPB using
PDUStartComPrimitive(CoP3, PDU_COPT_SENDRECV) | | | | P2=50ms
queue(CoP3, PDU_COPT_SENDRECY) | L
I I
S Tt T | |
I I
PDUStartComPrimitive(CoP4, PDU_COPT_UPDATEPARAM) | | | _i_ Thg protocol
| hardler will
queue(CoP4, PDUCOPT_UPDATEPARAM) | be Informed
| | abdut new
| | Actjve Buffer
Move Working to'Active() | Zv;l ;I; CoP4
Replace Active() | ex€ cuting
e __________________
| i
I I I
PDUSetComParam(P2, 20ms) Yl | |
I I
I I
——— O - | |
I I I
PDUGetComParam{P2) | | |
getValue(P2) R I I I
I I
result=40ms
—— TEEEE IrI | |
P o) S — u | | |
I I I I
CoPp using
PDUStartCoriPrimitive(CoP5, PDU_COPT_SENDRECV) | I I || p2boms
queue(CoP5, PDU_COPT_SENDRECV) I
1

Figure 21 — Example for ComParam buffer operation using PDU_COPT_UPDATEPARAM (3 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 physicpl ComParams are handled uniquely such that all ComLogicalLinks sharing a physical resmllrce
will read te same physical ComParam values. Any ComLogicalLink may modify the physical GComParams
unless a CpmLogicalLink has requested exclusive privilege to control the physical ComParams (see
8.4.13).

NOTE Rhysical ComParams cannot be changed using the TempParamUpdate flag in aPDUStartComPrim{tive
function call.

Working buffer is moved to
Q d active buffer at the time CoP4
g Client (PDU_COPT_UPDATEPARAM) is
g [ placed in the CoP queue
g - & 0
] :
[
g \ =
S E
g [
3 = N - -
8 a v ComLogicalLink
& Working buffer Queued active buffer
Cop
7
Aftach the 6| CoP6 - PDU_COPT_SENDRECV - P2=40ms - TempParamUdate=1
borrect |—= 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_SENDRECYV - P2=30ms - TempParamUdate=1 Active buffer at the time CoP4
1| CoP1 - PDU_COPT_STARTCOMM - P2=50mis -;TempParamUdate=0 'DU_COPT_UPDATEPARAM) is
CoP s placed in
the FoP queue. t executed from CoP Queue.
[ Active buffer le—{ \__Queued active buffer  |¢-—-—-—-— (status =PDU_COPST_EXECUTING)
- L kZ_ _____________ |
l 3 l All ComLogicalLinks sharing the same
= ') N .
l H f Application l physical resource read the same set
| & g | of physical ComParams from the
I g2 | Working buffer.
LICK]
l RO 8 l Active Buffer: Working Buffer:
| ~§g= |
-
| % g |
| E; “E. § Transport | g Physical
| 58 a | Physical ComParam
25 ComParam Cache
| E 9o | Cache
1]
| g2 |
i |
| g9 Physical |
| |
I 1

Figure 22 — Example of buffer diagram for ComParam buffer operation example (4 of 5)
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Figure 23 gives an additional example of the order of ComPrimitive queuing for the above ComPrimitive
sequence operation.

8.4
8.4

The
Con
Con

The CoP gets associated The WB is copied to the
with the QB or WB when it QB before the -
gets added to the CoP queu PDUStartComPrimitive P2=40ms, is not used by
function returns. CoP5 because the
\ Dnncntr'nmpa;am
v
\ The QB is copied to the AB came after the CoP4y,
\ when the CoP executes. was queued
\
4
_ \\\ . // //
- A S5 ///
//
CoP6;p P2=40ms e ,
s -
CoP5  P2=20ms,{ e
CoPd > va PDUSetComParam(P2, 40 ms) ¢ The QB is Copied e
o
® PDUSetComParam(PZ, 20 ms) | the WB before the | -
CoP3 P2=50ms [N <{o———- PDUStartComPrimjtiv
_____________ function returns
CoP2rp P2=30ms ¢-+—~""
PDUSetComParam(P2, 30 ms) |
CoP1 P2=50ms

Figure 23 —Example diagram for ComPrimitive Queuing (5 of 5)

16 PDUSetComParam

16.1 Purpose¢

Legend:

QB = Queued Buffer
AB = Active Buffer
WB = Working Buffer

UP.= CoP of PDU_COPT_UPDATERAM type
TP = CoP with TempParamUpdate flag set

PDUSetComParam function transfers a ComParam setting to the D-PDU API for|the given
1Logicallink. The ComParam will be stored in a working buffer ComParam set. Thus, multiple
1Param changes can be achieved by multiple sequential calls of the PDUSetComParam fupction. The

WOl

king buffer ComParam set of all ComParam changes will become active for the ComLogicalLink on a

PDUConnect or when a ComPrimitive of type PDU_COPT_UPDATEPARAM 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) Validate all input parameters.
NOTE

Pointer parameters cannot be NULL.

b) Copy the parameter data to the ComParam working buffer.
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8.4.16.2.1 Behaviour — Use cases

a)

b)

d)

70

Use case: “ComLogicalLink, not connected”

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

Use case: “ComLogicalLink, connected”

Initiating a PDUStartComPrimitive function of type PDU_COPT_UPDATEPARAM will copy the
workilfg buffer to the queued active buffer and quete the ComPTImitive in the CombogicallLipk’s
interngl ComPrimitive queue. The ComParam queued active buffer will be movedto/|the
ComLqgicalLink’s active buffer when the ComPrimitive starts execution (i.e. the ComRrimitive
PDU_COPST_EXECUTING event occurs).

NOTE 1 If the CLL is in the PDU_CLLST_COMM_STARTED state and TesterPresent handling is enabled |(see
CP_TesterPresentHandling), any changes to one of the TesterPresent ComParams will eause the TesterPresent
message to be sent immediately, prior to the initial TesterPresent cyclic time.

NOTE 2 The protocol handler always waits the proper P3Min time befote“allowing any transmit.|See
CP_P3Min, CP_P3Func and CP_P3Phys.

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

This CpmPrimitive will use the ComParams contained in the'working buffer, NOT the active buffer.
These ComParams shall be in effect for the ComPrimitivetintil it is finished. The ComParams forthe
ComPrimitive will not change even if the “active’\or “working” buffers are modified by [any
subseduent calls to PDUSetComParam.

NOTE3 The ComParam working buffer is restored to the active buffer when the PDUStartComPrimitive
functiop call returns.

NOTE 4 Physical ComParams cannot be changed using the TempParamUpdate Flag.

Use case: Physical BusType ComParam Change a ComParam of  type
ComPgramType = PDU_PC_BUSTYPE is a physical type of ComParam.

There |s only one set of-physical ComParams per each physical resource (therefore, they cannof be
changg¢d temporarily ‘using the TempParamUpdate Flag). The default behaviour is that jany
ComLdgicalLink which shares the physical resource may modify the physical ComParams. [The
ComLdgicalLinkwhich uses the PDULockResource to lock the physical ComParams will get exclufive
rights [to modify the physical ComParams for the resource (see Table 22). If a “non-own|ng”
ComLqgicalllink attempts to modify a physical ComParam, after a PDU_COPT_UPDATEPARAM, thg D-
PDU APFwill generate an error event item (PDU_ERR_EVT_RSC_LOCKED) indicating the requested
change is not possible. If one or more ComParams cannot be set, PDU_COPT_UPDATEPARAM CoP
generates ONE PDU_ERR_EVT_RSC_LOCKED error event. The other ComParams are set. The CLL
generates a PDU_COPST_FINISHED event, indicating that the CoP completed. The CLL continues with
the next CoPs. (The CoPs already queued at the moment the error occurs are not cancelled.)

Use case: Unique ID Type ComParam Change Changes to any ComParam of type PDU_PC_UNIQUE_ID
are prohibited using PDUSetComParam.

A ComParam of type PDU_PC_UNIQUE_ID is used only by the functions PDUSetUniqueRespldTable
and PDUGetUniqueRespldTable.
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f) Use case: TesterPresent (PDU_PC_TESTER PRESENT) Type ComParam Change Changes to any
ComParam of type PDU_PC_TESTER PRESENT cannot be changed temporarily using the
TempParamUpdate flag in the PDU_COP_CTRL_DATA structure. (See 10.1.4.17). Once TesterPresent
handling is enabled the message is sent immediately, prior to the initial TesterPresent cyclic time
(CP_TesterPresentTime). After initial transmission, the periodic TesterPresent 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

hMeod Handle of MVCI protocol module.

hCIL Handle of ComLogicalLink for which the given ComParam is to\be set.

pParamltem ComParam item structure with the ComParam element to)be set. The structure can be

decrease the data length.

Tablle 25 specifies specific return values.

8.4/16.5 Return values

Table 25— PDUSetComParam return values

allocated from the D-PDU API by calling the function PDUGetComParam(). It shall be filled
with the desired ComParam value by the application before calling this functior). The value
information (min value, max value, default value){can be extracted from the MDF by the
application. The data structure is described in710/1.4.5.

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

Definition

Description

PDUY_ERR_PDUAPI_NOT_CONSTRULTED

D-PDU API has not been constructed before.

PDY_ERR_COMM_PC_TO_VCI-FAILED

1

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 PDUMdduleConnect
function.

PDUY_ERR.COMPARAM_NOT_SUPPORTED

ComParam is not supported, e.g. because it is of type PDU_PC|UNIQUE_ID.

PDY_ERR:INVALID_PARAMETERS

One of the following conditions is invalid:

— Invalid ComParam ID;
— Invalid ComParam structure;

— NULL pointer for pParamItem.

ComParam value specified cannot be supported by the MVCI protocol
module hardware/software.

PDU_ERR_FCT_FAILED

Function call failed.

PDU_STATUS_NOERROR

Function call successful.
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8.4.17 PDUStartComPrimitive

8.4.17.1 Purpose

The PDUStartComPrimitive function creates a ComPrimitive (used for sending/receiving data) of a given
type and initiates its execution. The execution depends on the ComPrimitive type and the protocol
implementation. The D-PDU data to be sent is referenced by pCoPData. The PDU_COP_CTRL_DATA
structure provides additional control over the execution (see 10.1.4.17). The phCoP is a call-by-reference
place where the ComPrimitive handle (assigned by the D-PDU API) will be stored for further API function
calls. The ComPrimitive’s status (see D.1.4 and 10.1.4.11.1 for further descriptions) can be requested via
the API fur[ction PDUGetstatus(J or can be retrieved as an event item.

NOTE
status PDUJCOPST_FINISHED or PDU_COPST_CANCELLED. Once a ComPrimitive has reached the~FINISHED or
CANCELLET state, no more result items will be queued for the ComPrimitive in the ComLogicalLink’s’event queue.
After internjl destruction of a ComPrimitive, no more operations can be executed related to this ComPrimitivé. (A
PDU ERROR PDU_ERR_INVALID_HANDLE will be returned for a function call referéncing the destrqyed

ComPrimitiye.)
8.4.17.2 Behaviour

a) Validate all input parameters.

b)

72

The D-PDU API will destroy a ComPrimitive internally as soon as the ComPrimitive has reached the

Requirned pointer parameters shall not be NULL. Non-required\parameters shall not be checked for

NULL.

Check the state of the resource used by the ComLogicalLink and return an error if it is currently

unavaiflable (i.e. reserved by another ComLogicalLink).

Place the ComPrimitive into the CoP Quetie“and “tie” the correct set of ComParams to |the

ComP1fimitive.

THe ComPrimitive shall use the,ComParams from the “active” buffer if TempParamUpdate ig set
to|0.

NOTE 1 At the time the €omPrimitive is queued, the set of ComParams “tied” to the ComPrimitive|will
bq a copy of the queuedactive 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 fype
PIPU_COPT _UPDATEPARAM. This ensures that the set of active ComParams for a ComPrimitive is
dgterministic at'thre time the ComParam buffer is “tied” to the ComPrimitive. See Figure 23 for an exarpple
o1 handling-of ComPrimitive queuing.

THe ComPrimitive shall use the ComParams from the “working” buffer if TempParamUpdate is
sef tejl (see PDU_COP_CTRL_DATA structure in 10.1.4.17).

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

NOTE 3 Physical ComParams (ComParamType = PDU_PC_BUSTYPE) are not affected by the
TempParamUpdate flag. Only one set of physical ComParams exist for a physical resource and they cannot
be changed temporarily by a ComPrimitive. 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.
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— The set of ComParams “tied” to a ComPrimitive shall be in effect for the ComPrimitive until it is
finished 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 or

PDUStartComPrimitive of type PDU_COPT_UPDATEPARAM.

— The ComPrimitive shall use the UniqueRespldTable from the “active” table. Temporary
UniqueRespldTables are not supported. The UniqueRespldTable shall be in effect for the

ComPrimitive 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 type PDU COPT UPDATEPARAM.

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

17.2.1 Behaviour — Use cases

See 8.2.6 for detailed description on the different ComPrimitive types and-how they are
different states of the ComLogicalLink.

Use case: Initial receive handling

Atransportlayer should use the UniqueRespldentifer table and ComParams from the curr
SendRecv ComPrimitive for initial receive handling of frames/messages. If the ComLogic
not have an active SendRecv ComPrimitive, then the cutrent active ComParam buffer shoy
Once the frame/message is bound to a ComPrimitive, the set of ComParams attached
should be used for any further processing (e.g. recgive timing).

Use case: CLL State = PDU_CLLST_OFFLINE

This is the initial state of the ComLogicallink on creation (PDUCreateComLogicalLink) an|
ComLogicalLink has been disconnected from the vehicle bus (PDUDisconnect or
communication to a module). No ComPrimitives can be added to the CLL queue while i
(result PDU_ERR_CLL_NOT_CONNECTED). The ComlLogicalLink shall be in
PDU_CLLST_ONLINE to allowsany 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 ComLogicalLin}
successful function call to PDUDisconnect or on a loss of communication to a n
ComPrimitives currently executing (i.e. periodic) and all ComPrimitives in the CoP qu
cancelled.)A status event item, PDU_COPST_CANCELLED, is generated for each active

PDU_ERR_EVT_LOST_COMM_TO_VCI,

PDU_COPST_CANCELLED,  PDU_CLLST_OFFL

used in the

bntly active
hlLink does
11d be used.
to the CoP

d when the
on loss of
h this state
the state

k state on a
nodule. All
pue will be
CoP for the

ComlLogicalLink. The orders of events under the case of losing communications to a module are:

NE and

PDU MODST NOT AVAIL.

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. 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
NumReceiveCycles != 0).
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f) 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. If TesterPresent handling
is enabled (see CP_TesterPresentHandling), the message is sent immediately, prior to the initial
TesterPresent cyclic time (CP_TesterPresentTime). After initial transmission, the TesterPresent
periodic interval is started.

NOTE TesterPresent messages are only enabled in the state PDU_CLLST_COM_STARTED.

g) Use cas

The Cq
succes

currenftly executing (i.e. periodic) and all ComPrimitives in the CoP queue will be can¢elled when

ComPr
PDU_C
for the

8.4.17.2.2

When a Cd
describes ¢

a) Use cas

When
is set t

— If

ComLogicalLinks active buffer and imnrediately set the state to PDU_COPST_FINISHED.

N

(s
T4

N
CH

— If

and immediately set the state to PDU_COPST_FINISHED.

— If

e: CLL State Change = (PDU_CLLST_COM_STARTED -> PDU_CLLST_ONLINE)

mLogicalLink changes state from PDU_CLLST_COM_STARTED to PDU_CLLST_ONLINE 3
cful execution of the ComPrimitive of type PDU_COPT_STOPCOMM. All ComPrimit

imitive successfully executes or when the ComLogicalLinkOytransitions

LLST_OFFLINE. A status event item, PDU_COPST_CANCELLED, is generatéed'for each active
ComLogicalLink.

Behaviour — ComPrimitive status events

mPrimitive changes status, a status event item is generated (see D.1.4). The following
ach status change use case.

e: CoP State Change (IDLE -> EXECUTING)

b PDU_COPST_EXECUTING.

the CoP is of type PDU_COPT_UPDATEPARAM, copy the queued active buffer to
DTE 1 If the CLL is in the PDU_GLLST_COMM_STARTED state and TesterPresent handling is ena
pe CP_TesterPresentHandling)y any changes to one of the TesterPresent ComParams will cause]

sterPresent message to be sent immediately, prior to the initial TesterPresent cyclic time.

DTE 2 The protocolhandler always waits the proper P3Min time before allowing any transmit.
_P3Min, CP_P3Funct’and CP_P3Phys.

he CoP is 6ftype PDU_COPT_RESTORE_PARAM, copy the active buffer to the working by

the protocol cannot handle the length of a ComPrimitive an error ey

fter
ves
this
to
CoP

list

h ComPrimitive is removed from the CoP Queue for execution, the status of the ComPrimiftive

the

bled
the

See

ffer

ent,

PL
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o
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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).

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

A periodic send ComPrimitive will transition to PDU_COPST_WAITING after it has finished each of its

period

74

ic cycles.
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c) 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 received) or unsuccessfully (e.g. receive timeout with no expected responses
received).
e) |Use case: CoP State Change (any state -> CANCELLED)
A ComPrimitive will transition to PDU_COPST_CANCELLED on the followingyconditions:
— a PDUDisconnect was issued for the ComLogicalLink;
— a PDUDestroyComLogicalLink was issued for the ComLogicalLink;
— a PDUCancelComPrimitive was issued for the ComPrimitive;
— a ComPrimitive of type PDU_COPT_STOPCOMM:chas completed and there were ComPrimitives
currently executing or in the CoP queue;
— communications were lost to the MVCI protocol module.
8.4/17.3 C/C++ prototype
EXTERNC T_PDU_ERROR PDUStartComPrimitive(UNUM32 hMod, UNUM32 hCLL, T_PDU_COP[ CoPType,
UNUM32 CoPDataSize, UNUM8 #*pCoPData, PDU_COP_CTRL_DATA *pCopCtrlData, void [*pCoPTag,
UNUM32 *phCoP)
8.4]17.4 Parameters
hMod Handle of MVCI protocol module.
hCLL Handle of the ComLogicalLink for which the ComPrimitive shall be started.
CoHType Type of the ComPrimitive to be started. See D.1.2 for a list of ComPrimitive types.
CoHD4dtaSize Size of data for the ComPrimitive; if 0, no data is supplied.
pCoPData Reference of the buffer holding the data; NULL if no data is supplied.

pCoPCtrlData Pointer to the control data structure for the ComPrimitive; NULL if no control data are

©IS

supplied. Data structure described in 10.1.4.17.

NOTE The PDU_COP_CTRL_DATA structure is not used for the ComPrimitives of type
PDU_COPT_UPDATEPARAM and PDU_COPT_RESTORE_PARAM.
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pCoPTag

phCoP

Application-specific tag value providing additional information concerning the event
source (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 by the D-PDU API for this new ComPrimitive.

Table 26 specifies specific return values.

8.4.17.5 Return values
Table 26 — PDUStartComPrimitive 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 between host and MVCI pretocol module failed.
PDU_ERR_INVALID_HANDLE Invalid MVCI protocol module handle or-GomLogicalLink handle.
PDU_ERR_MPDULE_NOT_CONNECTED MVCI protocol module has not been connected. See PDUModuleConpect
function.
PDU_ERR_CILL_NOT_CONNECTED ComLogicalLink is not connegcted.
PDU_ERR_CIL_NOT_STARTED Communications are not started on the ComLogicalLink yet. A Send
ComPrimitive cannot be'accepted in this state.
PDU_ERR_TX_QUEUE_FULL The ComLogicalLink’s transmit queue is full; the ComPrimitive could ngt be
queued.
PDU_ERR_RYC_LOCKED_BY_OTHER_CLL The CombLogicalLink’s resource is currently locked by another
ComLogiealLink.
PDU_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_STARTCOMM or
PDU_COPT_STOPCOMM or PDU_COPT_SENDRECV, NumSendCycles>0 jand
CoPDataSize is zero.
PDU_ERR_TEMPPARAM_NOT_ALLOWED Physical ComParams cannot be changed as a temporary ComParam.
PDU_ERR_F(T_FAILED Function call failed.
PDU_STATU$_NOERROR Function call successful.
8.4.18 PDUCancelComPrimitive

8.4.18.1 Purpose

Cancel the

current running operation for the given ComPrimitive.

8.4.18.2 Behaviour

a) Validate input parameters.

b) Remov

76

e ComPrimitive from the CoP queue.
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c) Setstatus 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

hM¢d  Handle of MVCI protocol module.

hCIL Handle of ComLogicalLink.

hCdP Handle of the ComPrimitive which is to be cancelled.
Tablle 27 specifies specific return values.

8.4/18.5 Return values

Table 27 — PDUCancelComPrimitivelreturn 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 failgd.
PDY_ERR_INVALID_HANDLE Invalid MVCI protocol module Handle or ComLogicalLink har(dle.
PDU_ERR_MODULE_NOT_CONNECTED MVEI protocol module has not been connected. See PDUModuleConnect

function.
PDUY_ERR_CLL_NOT_CONNECTED ComLogicalLink is not connected.
PDUY_ERR_FCT_FAILED Function call failed.
PDUY_STATUS_NOERROR Function call successful.

8.4]19 PDUGetEventltem
8.4{19.1 Purpose

Retrieve eventitem data (PDU_EVENT_ITEM) for given event source. PDUEventltem expects a reference
of gn MVCI'‘protocol module or ComLogicalLink as input parameter to identify the event squrce. After
retifieving-the event item, the application can evaluate the type of item and then access the item-specific
datq.

For definition of PDU_EVENT_ITEM and event types, see 10.1.4.11.

8.4.19.2 Behaviour
a) Validate all input parameters.
NOTE1 Pointer parameters cannot be NULL.

b) Allocate memory for PDU_EVENT_ITEM.
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c) Fill out the event item information for the specified handle (Module or CLL).
d) Remove the event item entry from the queue. Memory for the item remains allocated.

NOTE 2  The event item is allocated and managed by the D-PDU APL. It is destroyed by the application after use
by calling the API function PDUDestroyltem() (see 8.4.20).

8.4.19.3 C/C++ prototype

EXTERNC T_PDU_ERROR PDUGetEventltem(UNUM32 hMod, UNUM32 hCLL, PDU_EVENT_ITEM
**pEventltfm)

8.4.19.4 Parameters

hMod Handle of the MVCI protocol module for which the event item is to)be retrieyed.
PDU_HANDLE_UNDEEF if an item is for a system event (e.g. D-PDU APIGSystem events [like
PDU_IT_INFO).

NOTE IfhMod is set to PDU_HANDLE_UNDEF, then the hCLL handle-iSignored.

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

pEventltenn  Call-by-reference place for storing the pointep,to the event item corresponding to|the
given event, hMod and hCLL. Returns NULL ifino result item is available. Data structure is
described in 10.1.4.11.

Table 28 specifies specific return values.

8.4.19.5 Return values

Table 28 -+ PDUGetEventltem 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 between host and MVCI protocol module failed.
PDU_ERR_INVALID_HANDLE Invalid MVCI protocol module Handle or ComLogicalLink handle.
PDU_ERR_MPDULE_NQT>CONNECTED MVCI protocol module has not been connected. See PDUModuleConneft

function.
PDU_ERR_INVAFEID ‘PARAMETERS Invalid NULL pointer for pEventltem.
PDU_ERR_EVENT-QUEUE-EMPTY Ne-mere-eventitemsare-avatable:
PDU_ERR_FCT_FAILED Function call failed.
PDU_STATUS_NOERROR Function call successful.

8.4.20 PDUDestroyltem
8.4.20.1 Purpose

Destroy the given item (works with all created items; item data type shall be casted). See D-PDU API item
type values for the different type of items for the D-PDU API.
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8.4.20.2 Behaviour

a) Validate all input parameters.

NOTE Pointer parameters cannot be NULL.

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

c) Free memory reserved by the D-PDU API.

8.4120-3 C/CF¥ prototype

EXTERNC T_PDU_ERROR PDUDestroyltem(PDU_ITEM *pltem)

8.4{20.4 Parameters

pltgm Pointer to the item to be destroyed. The data structure is described.in 10.1.4.2.
Tablle 29 specifies specific return values.

8.4)20.5 Return values

Table 29 — PDUDestroyltem return values

Defjnition Description

PDUY_ERR_PDUAPI_NOT_CONSTRUCTED D-PDU APThas not been constructed before.

PDU_ERR_INVALID_PARAMETERS Invalidiitem type or the pltem parameter is NULL. See 10.1.4.p for the
different type of items possible.

PDUY_ERR_FCT_FAILED Fiinction call failed.

PDUY_STATUS_NOERROR Function call successful.

8.4{21 PDURegisterEventCallback
8.4{21.1 Purpose

Regiister or unregister a callback function for event notification. By default, event notification is
deagtivated.

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) Determine whether it is a register or un-register request.

c) either add or remove the callback function pointer to the proper object (system, module,
ComLogicalLink).

d) Figure 24 shows the internal handling of events in the D-PDU APL
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/ ComPrimitive
or

ComLogical

/ Event Item

Is Callback function

Cc[mLogicalLink

NO
Module
/ Event Item

Use ComLogical Link
€attback furrction

Is (i‘r.lbad{ function Use DefaultCallback
defined for Module function
/ System
(PDU API)
/ Event Item
Is “Qefault” Callback YES Use Default Callback
fung¢tion defined'\for function
System (PDUAPI)

Figure 24 — Sequence of event handling

8.4.21.3 C/C++ Prototype

EXTERNC T_PDU_ERROR PDURegisterEventCallback(UNUM32 hMod, UNUM32 hCLL, CALLBACKFNC
EventCallbackFunction)
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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 a ComLogicalLink or PDU_HANDLE_UNDEF for registration of
module/system callback functions.

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

EventCallbackFunction Reference of callback function to be used for event natification. )r NULL to
deactivate the callback mechanism. C/C++ qualifierdescribed in 1f0.1.2. Note
that only one callback function can be registered foriany given module or CLL.
Calling PDURegisterEventCallback for a secondtime with same hMod and hCLL
values will result in the callback function refeérence being updated t¢ the newly
passed reference value.

Tablle 30 specifies specific return values.

8.4)21.5 Return values

Table 30 — PDURegisterEventCallback return values

Defjnition Deseription

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 failgd.

PDY_ERR_INVALID_HANDLE Invalid MVCI protocol module Handle or ComLogicalLink har(dle.

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

PDY_ERR_CLL_CONNECTED ComlLogicalLink is not in the OFFLINE state and cannot accepft the
registration of a new callback.

PDUY_ERR_FCT_FAILED Function call failed.

PDUY_STATUS_NOERROR Function call successful.

8.4)22 EventCallback prototype

8.4{221 Purpose

The EventCallback prototype needs to be implemented and registered by the application. It is registered
and 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).
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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 API, 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-PDU API function call
in the callback routine, then PDUGetEventltem is the only permitted call.

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 thougt
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The applic:
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executing.
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callback is 1
callback wh
to determin
defined; anyj

NOTE 3
used for all

|
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ition shall be careful when registering the same callback function to multiple ComkogicalLi
, the callback function should be re-entrant just in case another ComLogicalLink (which 1
on a separate D-PDU API thread) makes a callback while a previous callback is curre

If there is NO ComLogicalLink callback registered for a specific ComLogicalLink and a module or sy§
pgistered, the D-PDU API will default to using first the module callback and otherwise use the sy§
bn events are received for the ComLogicalLink. The application checksthe handles of the EventCall}
b whether it is from a module, system or ComLogicalLink. This is als@ true if there is no module call}
module events would use the system callback.

In a Windows D-PDU API DLL, the callback function will have the same _stdcall calling conventio
ther D-PDU API functions exported from the DLL (see 87.2.2).
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8.4.22.2 C/C++ prototype

void EventlCallback(T_PDU_EVT_DATA eventType; UNUM32 hMod, UNUM32 hCLL, void *pCliTag, yoid

*pAPITag)

8.4.22.3 Parameters

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

hMod Handle of MVCl-protocol module [PDU_HANDLE_UNDEEF if not from a module (system
event callback)]:

hCLL Handle .0f ComLogicalLink causing the event (PDU_HANDLE_UNDEF if not from a
ComlLogicalLink).

pCliTag Tag value for a ComLogicalLink. This tag should be ignored if the hCLL parametgr =
PDU_HANDLE_UNDEF. This is an application-specific tag value providing additipnal
information concerning the event source (e.g. pointer onto application-specific structure
for ComLogicalLink).

pAPITag Tag value for the D-PDU API. This is an application-specific tag value providing additional
information concerning the event source (e.g. pointer onto application specific structure
for the D-PDU API library).

8.4.22.4 Return values

No return values are defined for this function.
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8.4.23 PDUGetObjectld
8.4.23.1 Purpose

Retrieve the item id for given item of a given type. PDUGetObjectld expects the item type and the name
of the item as input parameters to identify the item. It then retrieves the id of the given item. The item id
can also be obtained by parsing 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.

8.4{23.3 C/C++ prototype

EXTERNC T_PDU_ERROR PDUGetObjectld(T_PDU_OB]T pduObjectType, CHAR8* pShortname¢, UNUM32
*pPduObjectld)

8.4123.4 Parameters

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

pShiortname Pointer to the shortname of ¢gbject, e.g. ComParam “CP_P2Max”.
pPduObjectld Call-by-reference plage “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.
Tablle 31 specifies specific returh values.

8.4{23.5 Return values

Table 31 — PDUGetObjectld return values

Definition Description
PDUY_ERR_PDUAPI_NOT_CONSTRUCTED D-PDU API has not been constructed before.
PDUY_ERR_INVALID_PARAMETERS At least one of the parameters is invalid (ObjectType, ShortName) or the

pointer to the pPduObjectld is NULL.

PDU_ERR_MODULE_FW_OUT_OF_DATE The D-PDU APl 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_API_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_FCT_FAILED Function call failed.

PDU_STATUS_NOERROR Function call successful.
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8.4.24 PDUGetModulelds

8.4.24.1 Purpose

Obtain module type Id, module handle information, vendor-specific string information and module status
from 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 protocol module is of a certain module type (ModuleTypeld). The hMod
information is used to access the individual modules in most D-PDU API function calls.

An information callback occurs (see D.1.5, PDU_INFO_MODULE_LIST_CHG) when a change in the list of

MVCI pro
PDUGetMo
(hMod) for
connected

module. In
Changes to
D.1.4). Ch
communic
PDU_INFO]
8.4.24.2 B
a) Validat
NOTE 1
b) Allocat
D-PDU
NOTE 2
PDU_M(
to NULL
c) The D-
suppol
EXAMP]

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

Ocol Mmoduies 15— detected by the D-PDUAPT—The clfent —appiication should

dulelds again to get the new list of available MVCI protocol modules. The module han
modules which have already been detected will not be changed. A module which has b
fo (see 8.4.29) will maintain its handle (hMod) even after communication has beén-lost to
this case, the module handle is destroyed only after a PDUModuleDisconnect éryPDUDest

a module connection are observed by a status change (see 10.1.4.11.1,PDU_IT_STATUS
hnge of status occurs during PDUModuleConnect, PDUModuleDisconnect and loss

itions with an MVCI protocol module. Change of status~does not generatg
MODULE_LIST_CHG event item.

phaviour
e input parameter.

Pointer parameter cannot be NULL.

e PDU_MODULE_ITEM structure and fill thé”call-by-reference variable pModuleldList.

In the case of no detection of any MVEI protocol modules, the call to PDUGetModulelds will retu
DULE_ITEM with the number of entries.séet to zero (NumEntries = 0) and the pointer to PDU_MODULE_DAT
(pModuleData = NULL).

PDU API shall generaté a“unique handle for each MVCI protocol module interface t
ted.

E MVCI protocolmddule with three interface types. The strings are vendor specific.

Table 32 — Example of unique handles per interface type

call
Hles
een
the
uct.

and
of
a

h

The

API structure (pModuleldList) shall be freed by calling PDUDestroyltem from the applicatjion.

'm a
A set

ype

Ethernetinterface Wireless-interface USB.interface

hMod

0x00000001 0x00000002 0x00000003

ModuleTypeld

0x00000001 0x00000001 0x00000001

ModuleStatus

PDU_MODST_AVAIL PDU_MODST_AVAIL PDU_MODST_AVAIL

pVendorModuleName

“MVCI Friendly Name = 'VCI “MVCI Friendly Name = 'VCI 1"

“MVCI Friendly Name = "VCI
1

1

pVendorAdditionallnfo

“Interface='Ethernet"” “Interface="Wireless" “Interface="USB"”
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d) If detection of a module or module interface type is lost and the handle was in the state
PDU_MODST_AVAIL, the handle will no longer be valid and will be removed from the list of detected
modules. If the module or module interface type is re-detected a new module handle will be
generated by the D-PDU 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
available (see PDU_INFO_MODULE_LIST_CHG event).

8.4.24.2.1 Behaviour — Use cases

When an MVCI protocol module changes status, a status eventitem is generated (see D.1.4). The following
list describes each status change use case.

a) |Use case: Module State = PDU_MODST_AVAIL

This is the initial state of a MVCI protocol module when it is initially detected-by the D-PDU API. No
status event item is generated on this initial state. A module shall be in the\state PDU_MODST_READY
to allow any API function calls to the module (see 8.4.29).

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

The module transitions to PDU_MODST_READY after a successful call to PDUModuleCqnnect. The
module is now ready to begin an API session with the clientapplication.

c) |Use case: Module State Change = (PDU_MODST_REABRY>-> PDU_MODST_NOT_READY)

The module transitions to PDU_MODST_NOT_READY when a condition occurs on the dgvice 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. PDUJOCTL_RESET).

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.PDPU_MODST_NOT_AVAIL on a loss of communication to a jnodule. All
ComPrimitives currently.executing (i.e. periodic) and all ComPrimitives in the CoP qugue 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 tp a module
are: PDU_ERREVT_LOST_COMM_TO_VCI, PDU_COPST_CANCELLED, PDU_CLLST_OFHLINE and
PDU_MODST NOT_AVAIL.

e) [Use casei Module State Change = (PDU_MODST_READY -> PDU_MODST_AVAIL)

Thé module transitions to PDU_MODST_AVAIL after a successful call to PDUModuleDisqonnect. 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 Parameters

pModuleldList  Pointer for storing the pointer to Module Type Ids and the module handles for all
modules that are connected to the D-PDU APIL. The data structure is described in

10.1.4.6.

Table 33 specifies specific return values.
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8.4.24.5 Return values

Table 33 — PDUGetModulelds return values

Definition

Description

PDU_ERR_PDUAPI_NOT_CONSTRUCTED

D-PDU API has not been constructed before.

PDU_ERR_IN

VALID_PARAMETERS Invalid NULL pointer for pModuleList.

PDU_ERR_FCT_FAILED

Function call failed.

PDU_STATUS_NOERROR

Function call successful.

8.4.25 PD
8.4.25.1 P

Obtain a li
informatio

UGetResourcelds

irpose

5t of resource ids from the D-PDU API for a given module that supports the resource data

h. The resource data information is defined as a protocol, bus type and pin(s). The object

for the res
The caller
resource

PDU API s

match the
calling PDU

8.4.25.2 B
a) Validat

NOTE
b) Functic
c) Allocat]

d) Extract
resour

8.4.25.3 C

EXTERNC
PDU_RSC_I

urce data information can be obtained by using the PDUGetObjectld-function.

upplies areference to a memory object that is of the type PDU,RSC_DATA. This object cont
ata information (pResourceldData) for a single set of resgurce data information. The
all generate a PDU_IT_RSC_ID object (pResourceldList)\that has a list of resource Ids

given resource data information. The application shall*release the D-PDU APl memory
Destroyltem after it has used the resource Id list information.

phaviour
e input parameters.
Pointer parameters cannot be NULL!
n takes pResourceldData structure as allocated by the application.
e memory for the pResoureeldList result information.

s required information from pResourceldData structure and determines the correct lig
ce Ids that match-the resource data requested.

C++ prototype

T_PDUERROR PDUGetResourcelds(UNUM32 hMod, PDU_RSC_DATA *pResourceldD
D ITEM **pResourceldList)

Ids

hins
D-
that
by

t of

ata,

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.
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Call-by-reference place for storing the Resource Id list for the selected resource data.

This item shall be destroyed by the application by calling PDUDestroyltem. The data
structure is described in 10.1.4.7.

25.5 Return values

Table 34 — PDUGetResourcelds return values

Defjmition

Description

PD{

_ERR_PDUAPI_NOT_CONSTRUCTED

D-PDU API has not been constructed before.

PD{

_ERR_COMM_PC_TO_VCI_FAILED

Communication between host and MVCI protocol module fail

1

bd.

PD{

_ERR_INVALID_HANDLE

Invalid MVCI protocol module Handle or ComLogicalLink han

dle.

PD{

_ERR_INVALID_PARAMETERS

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

or

PDU

_ERR_MODULE_FW_OUT_OF_DATE

The D-PDU API library has a newer version than the MVCI pr
module firmware. The MVCI protecol module firmware shoul
updated to work with the D-PDU API library.

tocol
d be

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 updated [to work

with the MVCI protocol module firmware.
PDU_ERR_FCT_FAILED Function call failed.
PDY_STATUS_NOERROR Function callsuccessful.
8.4{26 PDUGetConflictingResources
8.4{26.1 Purpose
Proyide a list of resources that_conflict with and cannot therefore be selected at the same¢ time as a
spefified resource. The reason forthe conflict may be that the resources utilize the same pin o} utilize the
sanje controller. The D-PDU-API uses the MDF and CDF to extract the information from all modules and
modglule types. It is possible to'detect conflicting resources in a one-vendor D-PDU API system. When MVCI

pro
cars¢
mo
the
pln

8.4

focol modules of morethan one vendor are connected by a Y-cable, the system-integrato
e of any conflictihg resources. This information would only be addressed to multiple MV
lules if there-isumore than 1 MVCI protocol module connected to a vehicle. It is the respd
application to determine which group of modules are connected to a single vehicle and tg

butModuileList correctly.

26.2-Behaviour

I shall take
CI protocol
nsibility of
fill out the

a)

Validate all input parameters.

NOTE

Pointer parameters cannot be NULL.

b) Determine all resource conflicts of Resourceld between the modules listed in pInputModuleList.

c) Allocate memory for the PDU_RSC_CONFLICT_ITEM structure.

d)

©IS

Fill the call-by-reference

variable

pOutputConflictList. =~ The D-PDU API

(pOutputConflictList) shall be freed by calling PDUDestroyltem from the application.
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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 file and PDUGetResourcelds function.

pInputModuleList List of modules to determine conflicts against. The data structure is described in
10.1.4.6.

NOTE Both hMod and ModuleType need to be valid in this structure.

pOutputCopflictList Call-by-reference place for storing the information for each conflicted resource.
The data structure is described in 10.1.4.9.

Table 35 specifies 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 Communicatiowbetween host and MVCI protocol module failed.
PDU_ERR_INVALID_PARAMETERS Invalid reseurce 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
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.

8.4.27 PDUGetUniqueRespldTable

8.4.27.1 Purpose

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 UniqueResponselDTable 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 UniqueResponselDTable.
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

PDU_ID_UNDEF.

c) [Fill in the table structure for the ComLogicalLink. The elements in the tables are based on
protocol for the ComLogicalLink. The number of ComParams in the list will be/protocol
The number of entries in the table can be 1 or more.

8.4{27.3 C/C++ prototype

EXTERNC T_PDU_ERROR PDUGetUniqueRespldTable(UNUM32 hMod, UNUM3
PDUY_UNIQUE_RESP_ID_TABLE_ITEM **pUniqueRespldTable)

8.4{27.4 Parameters

hMod Handle of VCI Module.
hCLL Handle of ComLogicalLink:

pUniqueRespldTable Call-by-reference plage for storing the UniqueResponselDTable for t
item is allocated(by the D-PDU API and shall be released after us
application by:ealling the function PDUDestroyltem(). The data s
described in'10.1.4.10.

Tablle 36 specifies specific retunn values.

8.4{27.5 Return values

PDUSettniqueRespid Table, themonty temry wittbe attocated amnd the UnmiqueRespident

Table 36 — PDUGetUniqueRespldTable return values

fier will be

he selected
dependent.

2 hCLL,

he CLL; the
e from the
tructure is

Definition

Description

PDUY_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 fail

bd.

dle.

PDU—ERROINVALIDHANDEE

I el narzor 3 3l 1L . P2y x PR £ STUE T
VAU MVUT protoCOTN MOUUIE TTdITUITC O COIITLUSICAILIIIR T1dT

PDU_ERR_MODULE_NOT_CONNECTED

MVCI protocol module has not been connected. See PDUModuleConnect

function.

PDU_ERR_INVALID_PARAMETERS

The pointer pUniqueRespldTable is invalid (NULL).

PDU_ERR_FCT_FAILED

Function call failed.

PDU_STATUS_NOERROR

Function call successful.
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8.4.28 PDUSetUniqueRespldTable
8.4.28.1 Purpose

Set UniqueResponseldTable 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.

The UniqueResponselDTable is used for physical responses, as well as for functional responses and

monitored
ComParam
application
specific inf]

Since the
the same
PDUSetCorj

PDU_COPTL

8.4.28.2 B
a) Validat

NOTE
b) Verify
c) Storetl

8.4.28.2.1

a) Usecade

The U
functid

b) Use cas

Initiating a PDUSgartComPrimitive function of type PDU_COPT_UPDATEPARAM will queue

ComPr

TMESSAgES. All addressing type modes (functonat/physical) are contained 1 the 1S
s so that any message from a specific ECU is tied to a unique ECU identifier. This allows
to use the UniqueRespldentifier to an ECU variant without having to interpret any,proto
brmation (e.g. CAN Ids and ECU Source Addresses).

mechanisms for handling ComParams in an internal working bufferiyas described
hParams. The new table will only become active upon a PDUStartComPrimitive of t
UPDATEPARAM.

phaviour
e all input parameters.
Pointer parameters cannot be NULL.
hat all ComParam entries in the table are of the‘type PDU_PC_UNIQUE_ID.
1e table for ECU Response Handling in a working buffer.
Behaviour — Use cases
: “ComLogicalLink, not connected”

hiqueResponseldentifer, working table will be moved to the active table after calling
n PDUConnect.

e: “ComLogicallink, connected”

imitive inthe ComLogicalLink’s internal ComPrimitive Queue. A copy of the URID table wi

of
the
col-

JniqueResponselDTable is a structure holding ComParams, PDUSetUniqueRespldTable uses

for
ype

the

the
1 be

stored
queue(

in a gueued active table when the ComPrimitive is placed on the ComPrimitive Queue.
| active table w1ll be used for all subsequent ComPrlmltlves belng placed on the ComPrlm'

queue. T
active table when the ComPrlmltlve changes status to EXECUTING (PDU_ COPST EXECUTING) This
functionality is similar to the ComParam use case described in 8.4.15.10.

8.4.28.3 C/C++ prototype

EXTERNC

T_PDU_ERROR  PDUSetUniqueRespldTable = (UNUM32 hMod, UNUM32

PDU_UNIQUE_RESP_ID_TABLE_ITEM *pUniqueRespldTable)

90
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hCLL,
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hMod Handle of VCI Module.

hCLL Handle of ComLogicalLink.

pUniqueRespldTable Call-by-reference place which contains the UniqueResponselDTable for the CLL.
The item is allocated by the application. The data structure is described in

10.1.4.10.

Tabte 37 SpeclIles Specliic return values.

8.4{28.5 Return values

Table 37 — PDUSetUniqueRespldTable 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 fail

1

bd.

PDUY_ERR_INVALID_HANDLE

Invalid MVCI protocol module-Handle or ComLogicalLink han

dle.

PDY_ERR_MODULE_NOT_CONNECTED

MVCI protocol module-hias'not been connected. See PDUMody
function.

ileConnect

PDUY_ERR_COMPARAM_NOT_SUPPORTED

One of the ComPatrdms in the list is not of the type PDU_PC_U

NIQUE_ID.

PDUY_ERR_INVALID_PARAMETERS

The pointerpUniqueRespldTable is invalid (NULL).

PDY_ERR_FCT_FAILED

Function:call failed.

PDY_STATUS_NOERROR

Function call successful.

8.4]28.6 Using the Unique Response.ID Table (URID table) for physical and functional dddressing

The sequence diagram demonstrates how to use the UniqueResponselDTable for functional a

addressing. See Figure 25.

hd physical

© ISO 2022 - All rights reserved
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Application ‘ PDU API CLL Event Queue CoP Queue ‘ vcl ‘
i PDUCreateComLogicalLink() | | | |

get template for a table entry ! ! | | | ;
1] : : : :
I I I I
PDUGetUniqueRespldTable() | | | | |
generate RespldTable | } } } }
with response parameters | | | |
of known ECUs | | | |
ld | RespPar1 RespPar2 generateRespldTable() 1 1 1 1 1
I I I I I
1 $EA $F9 PDUSetUniqueRespldTable() ! ! ! ! !
2 $EA $7B > i i | I
3 $EA SE5 ! ! ! !
I I I I
PDUSetComPar | | | | |
»l I I I I
set other ComParam(s) ! ! ! !
e.g. for addressing mode | | | I
PDUIConnect : : : : ;
> i i i i
I I I I
All ComParams inclufling | | | |
I I I 1
parameters from RespldTable PDUStartComPrimitive() createCoP() I sendRequest() | |
become valid for the LogicalLink ! > ! ! }
" ‘ send Request to'ECUs() }

start ComPrimitive off
PDU_COPT_SENDH
NumSendCycles = 1
NumReceiveCvcles

type
ECV,
Ox7FFFFFFF

UniqueRespld for

result data wi

PDUGetEventitem()

query()

> CoPStatus=PDU_COPST_EXECUTING()
I

queueResult() ‘ F

I
1
I
} receive Response from ECU n()

ECUn resultData()

repeat until CoPStaty
and PDUGetEventitd

> processData()

PDUDestroyltem()

result()

destroy()

I
}s==PDU_COPST_FINISHED
m( returns PDU_ERR_EVENT_QUEUE_EMPTY

After crea
template fi
following s

a) Addat
entry i

b) Each entry contains adist of ComParams which uniquely identify an ECU response. These ComPar

are of {

c) Assign

5

receive Rq‘sponses from ECUs until specific Ti

eout

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

ing a ComLogicalLink, the application generates the UniqueResponselDTable, using
om a table entry retrieved by ealling PDUGetUniqueRespldTable(). The application does

teps to configure the UniqueResponselDTable.

able entry for each ECU-in the functional group. If doing physical addressing, then only

5 needed.

ype PDU_PCUNIQUE_ID.

A UniquieResponselD value for each table entry (ID range is 0 to OXFFFFFFFF).

d) With t}

isfgenerated table, the application calls PDUSetUniqueRespldTable().

J

the
the

one

Ams

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 application calls PDUConnect(), the UniqueResponselD able and other ComParams become valid

for all future ComPrimitives on the ComLogicalLink.
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When a ComPrimitive is configured with NumSendCycles set to 1 and NumReceiveCycles set to -2
(IS-MULTIPLE), the MVCI protocol module expects responses from one or more ECUs. Until a specific
timeout expires, the MVCI protocol module receives responses and tries to match the UniqueResponselD
for each response (see the following subclauses for details). The UniqueResponselD is saved and then
returned in a result item when the payload data is matched to a ComPrimitive expected response. The
application retrieves the result items from the ComLogicalLink’s event queue (details of event
notification are not shown in the diagram). When processing the result data, the application is able to
assign the data to a certain ECU via the UniqueResponselD.

The sequence for physical addressing with single request/single response is very similar. The main

difference is that the UniqueResponselDTable contains exactly one entry, and with NumRe¢eiveCycles
setfo 1, the ComPrimitive reaches the status PDU_COPST_FINISHED immediately when the only response
is r¢ceived.
8.4{28.7 Handling of known and unknown responses from an ECU
8.4128.7.1 Use cases
The following use cases concerning ECU response handling shall be regatrded.
a) |Use case 1: Only known responses
The application knows the response parameters of each. ECU to respond to the functionpl/physical
tequest. The application fills the UniqueResponselDTable with an entry for each ECU. Then the D-
DU API uses the response parameters from the~-UniqueResponselDTable entries to sefup receive
essage acceptance filters. Thus, only responses from known ECUs with a corresponding|table entry
yill be received.
b) |Use case 2: Only unknown responses
The application has no knowledge-about the response parameters of any ECU to respond to the
nctional /physical request. The application uses a UniqueResponselDTable with only onelentry, with
fhe UniqueRespldentifier setito PDU_ID_UNDEF [response parameter values are “don't care” (i.e.
umParamltems = 0)]. Then'the D-PDU API receives all possible diagnostic messages and filters them
nly with the expectedxesponse structure, as described below for handling of unknown ECU response
[ds.
c) |Use case 3: Knewn and unknown responses
he application knows the response parameters of some ECUs to respond to the functional request,
to receive
ble with an
ifier set to

PDU ID UNDEF [response parameter values are "don t care" (i.e. NumParamItems = 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.

NOTE
the UniqueResponselDTable will be
PDU_IOCTL_START_MSG_FILTER command.

overridden by filters set by the

© ISO 2022 - All rights reserved
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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
Expec
SENDR

d) When
inform

8.4.28.7.3

If a known)|

unknown handling (i.e. one entry has the UniqueRespldentifier set ta,.PDU_ID_UNDEF), the follow

steps will k

a) Detern
ComPr

b) Set the
indicat
table.

c) Additid
the Tx

NOTE1 B
handling by
Then the D-

niqueRespldentifier 1S 1ound, € payloa dla are attempte O Dbe matcne (0]

ECV ComPrimitive).

the

edResponseStructure (see 10.1.4.19) of all active ComPrimitives (starting with the) adtive

h match is found, the UniqueRespldentifier is returned (along with the data and RxFlag

ation) to the application indicating which ECU the message was from (see 10:1.4.11.4).

Handling of unknown ECU response ids
ECU match cannot be found in the UniqueResponselDTable and the table has an entry

e followed.

imitive (SendRecv or RecvOnly).

UniqueRespldentifier to PDU_ID_UNDEF in the*PDU_RESULT_DATA for a PDU_EVENT_IT|

nal message header information.can’be obtained by setting the ENABLE_EXTRA_INFO b
Flag for the ComPrimitive (see D.271).

or certain protocols, an unkdown ECU response can be incomplete and can need additional flow cor
the D-PDU API, which can bejimpossible without a corresponding entry in the UniqueResponselDT§
PDU API will drop this incomplete response.

NOTE 2
ECU identifi
unexpected

8.4.28.7.4

Figure 26

94

for

ing

ine if the payload data can be matched to an ExpectedResponseStructure entry of an adtive

EM,

ing a valid message was received, but the ECU does not have a unique identifier in the URID

trol
ble.

epending on theprotocol, it might not be possible to clearly distinguish if a response from an unknpwn

r or a non-diagnostic message has been received. Then the D-PDU API might not be able to de]
esponses reliably.

ECUwesponse handling flow chart

iver
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Build PDU_IT_RESULT: PDU_RESULT_DATA with URID [«

NO

Match Response Payload to
Expected Response of Active
ComPrimitives?

Set URID = PDU_ID_UNDEF

NO
< URID Table contains an entry
with PDU_ID_UNDEF?
Set URID = match table
URID Match to any CLL? entry URID
Extract header & footer information.
Store in PDU_EXTRE_INFO
NO
Discard ECU At Least 1 CLL that Passed the Filter
Response is in a Rx Mode?
START HERE
FILTER PASS?
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
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resource table. The communication state is offline, i.e. no allocation of resources and no communication
over vehicle interface takes place.

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) Deternjine all resources status on the MVCI protocol module.

d) Setthelmodule status to PDU_MODST_READY.

NOTE 1 Most D-PDUAPI function calls, which require an hMod parameter, will ~return an ejrror
(PDU_HRR_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:

— PDOUGetResourcelds;

— PDQUGetObjectld;

— PDUGetConflictingResources;

— PDUGetStatus;

— PDURegisterEventCallback.

NOTE 2 The following list of D-PDU API functions are allowed to be used when a module is in the dtate
PDU_MPDST_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 heen
connected, the module status is set to PDU-MODST_NOT_AVAIL. It is advisable that a client application ¢alls
PDUMdduleDisconnect 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 almodule has been connected, the handle (hMod) remains valid until a PDUModuleDisconpect
even after a loss of communication with the module. This behaviour is required in order to mainfain
the evént queues for theclient application retrieval of event items.

8.4.29.2.1|Behaviour“<~Use cases

When an NMVCI pretocol module changes the status, a status event item is generated (see D.1.4). [The

following list describes each status change use case.

a) Use case: Module State = PDU_MODST_AVAIL
This is the initial state of an MVCI protocol module when it is initially detected by the D-PDU API. A
module shall be in the state PDU_MODST_READY to allow any API function calls to the module (see
PDUModuleConnect).

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.
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c) Use case: Module State Change = (PDU_MODST_READY -> PDU_MODST_NOT_READY)

d) Use case:

The module transitions to PDU_MODST_NOT_READY when a condition occurs on the de

vice 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).

(PDU_MODST_NOT_READY -> PDU_MODST_NOT_AVAIL)

Module State Change = (PDU_MODST _READY -> PDU_MODST_NOT_AVAIL) or

The module transitions to PDU_MODST_NOT_AVAIL on a loss of communication to a module. All

8.4

EXT

8.4

hM

Tablle 38 specifies specific return\values.

8.4

are: PDU_ERR_EVT_LOST_COMM_TO_VCI, PDU_COPST_CANCELLED, PDU_CLLST_OF}
PDU_MODST_NOT_AVAIL.

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

The module transitions to PDU_MODST_AVAIL after a successfulcall to PDUModuleDisq
resources are freed for the module.

29.3 C/C++ prototype

ERNC T_PDU_ERROR PDUModuleConnect (UNUM32hMod)

29.4 Parameters

pd  Handle of the MVCI protocol module'to be connected. If set to PDU_HANDLE_UNDHE

vendor may choose wirelessover USB if applicable).

29.5 Return values

Table 38 — PDUModuleConnect return values

ComPrimitives currently executing (i.e. periodic) and all ComPrimitives in the CoP gugue 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 tp a module

LINE and

onnect. All

F, then the

D-PDU API will establish a connegtion to all detected MVCI protocol modules. It is up to the
MVCI protocol module vendor-to-choose which interface type of connection will be thade (e.g. a

Definition Description
PDUY_ERR_PDUARI_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.
PDUY_ERR_INVALID_HANDLE Invalid MVCI protocol module Handle or ComLogicalLink handle.

PDU_ERR_MODULE_FW_OUT_OF_DATE

module firmware. The MVCI protocol module firmware shoul
updated to work with the D-PDU API library.

The D-PDU API library has a newer version than the MVCI protocol

d be

PDU_ERR_API_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
with the MVCI protocol module firmware.

to work

PDU_ERR_FCT_FAILED Function call failed.
PDU_STATUS_NOERROR Function call successful.
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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 aLy open communication links to the specified VCI module(s).
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 statusto PDU_MODST_AVAIL.
The mpdule handle (hMod) is still valid for further PDUModuleConnect calls.

e) If comrhunications to the module have been lost, then the hMod handle'is no longer valid.

It is advisaljle that a client application calls PDUModuleDisconnect when\Communications have been lost tq the
MVCI protpcol module after all items have been retrieved {rom the module event queue [see
PDU_ERR_EVT_LOST_COMM_TO_VCI).

8.4.30.3 C/C++ prototype
EXTERNC T_PDU_ERROR PDUModuleDisconnect(UNUM32 hMod)
8.4.30.4 Parameters

hMod Handle of the MVCI protocol module to be disconnected. If set to PDU_HANDLE_UNDEF, then
he D-PDU API will disconnectfrom all previously connected MVCI protocol modules.

—t

Table 39 specifies specific returnvalues.

8.4.30.5 Return values

Table 39 — PDUModuleDisconnect 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.
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8.4.31 PDUGetTimestamp
8.4.31.1 Purpose

Function obtains 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 timestamps 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(thie'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)
8.4{31.4 Parameters

hMed Handle of MVCI protocol module for which'the timestamp is to be requested.
pTimestamp Call-by-reference place for storing timéstamp in microseconds.

Tablle 40 specifies specific return values.

8.4/31.5 Return values

Table 40 - PDUGetTimestamp return values

Definition Description
PDUY_ERR_PDUAPI_NOT_CONSTRUCTED D-PDU API has not been constructed before.
PDUY_ERR_COMM_PC_TO_VEI_FAILED Communication between host and MVCI protocol module failpd.
PDUY_ERR_INVALID_HANDLE Invalid MVCI protocol module handle.
PDY_ERR_MODULEANOT_CONNECTED MVCI protocol module has not been connected. See PDUModuyleConnect

function.
PDU_ERR_.INVALID_PARAMETERS Invalid (NULL) pTimestamp.
PDUY_ERR.FCT_FAILED Function call failed.
PDU_STATUS_NOERROR Function call successful.

8.5 1/0 control section

8.5.1 IOCTL API command overview

Table 41 gives an overview of the standard IOCTL commands for MVCI protocol modules. The following
subclauses describe the details for all IOCTL commands listed in the table. In the detailed description, the

input and output data, as well as the specific possible return values, are specified for each command.

— See 8.4.4 for the complete prototype of the API function.
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— See 10.1.4.3 for a description of the PDU_DATA_ITEM structure.

— See 10.1.4.3 for a definition of the Data Item Types used for IOCTLs.

Table 41 — Overview of PDUIoCtl function — IOCTL commands

IOCTL short name InputData OutputData
(IoCtICommandlId from Target p'np poutp 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 3 command for MVCI protocol modules
L =[command for ComLogicalLinks

pInputData: | Description of input data for the command

pOutputDatd: Description of output data for the command

Purpose: Dpscription of the command

PDU_IOCTL_RESET M — — Reset specifie MVCI protocol module.

PDU_IOCTL_CLEAR_TX_ L — — Cleartransmit queue of specific

QUEUE CommbhogicalLink.

PDU_IOCTL_PUSPEND_TX L — — Suspend transmit queue of specific

_QUEUE ComLogicalLink. The queue processing yvill
be halted upon this command. This can he
used to fill up a ComLogicalLink’s queue]
with ComPrimitives to achieve a steady
processing of ComPrimitives after resunying
the queue (e.g. for fast flash programming
operation).

PDU_IOCTL_RESUME_TX_ L — — Resume transmit queue of specific

QUEUE ComLogicalLink. The queue processing yill
be started upon this command.

PDU_IOCTL_CLEAR_RX_ L — — Clear event queue of specific

QUEUE ComlLogicalLink.

PDU_IOCTL_READ_VBATT M — PDU_IT_IO_UNUM | Read voltage on pin 16 of MVCI protocol

32 module.

PDU_IOCTL_PET_PROG_ M PDU_IT_IO_PRO |[— Set the programmable voltage on the

VOLTAGE G_VOLTAGE specified pin/resource of the DLC
connector. The voltage and pin informatjion
are specified in the PDU_DATA_ITEM, which
is passed as InputData.

PDU_IOCTL_READ,PROG_VOL (M — PDU_IT_IO_UNUM |Read the feedback of the programmable

TAGE 32 voltage.

PDU_IOCTL_GENERIC M PDU_IT_IO_BYTE | — Allow the application to send a generic

ARRAY message to its drivers. The message in the

data buffer is sent down to the MVCI
protocol module, intercepting or
interpreting it.

PDU_IOCTL_SET_BUFFER_SIZE | L PDU_IT_IO_UNU |[— Set the buffer size limit of item, see

M32 10.1.4.11.4.

PDU_IOCTL_START_MSG_ L PDU_IT_IO_FILT |— Start filtering of incoming messages for the

FILTER ER specified ComLogicalLink.

PDU_IOCTL_CLEAR_MSG_FILT |L — — Clear all message filters for the

ER ComLogicalLink.
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IOCTL short name

(IoCtlICommandlId from

MDF)

Target

pInputData
DataltemType

pOutputData
DataltemType

Purpose

I0C

TL 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

plnputData: Description of input data for the command

pOytputData: Description of output data for the command

Purpose: Description of the command

PDUY_IOCTL_STOP_MSG_FILTE |L PDU_IT_IO_UNU |— Stop the specified filter, based ¢n filter

R M32 number.

PDUY_IOCTL_SET_EVENT_QUE |[L PDU_IT_IO_EVE |— Set the maximum'size of the

UE_PROPERTIES NT_QUEUE_PRO ComLogicalLink's event queue and the

PERTY queue mode.

PDUY_IOCTL_GET_CABLE_ M — PDU_IT_IO_UNUM [ Get‘tlie Cable Id of the Cable cufrently

ID 32 connected to the MVCI protoco] module.

PDUY_IOCTL_SEND_BREAK L — — Send a UART Break Signal on the
ComLogicalLink.

PDY_IOCTL_READ_ M PDU_IT_IO_UNU |[PDU_IT_IOQNUNUM | Read the ignition sense state from the

IGNITION_SENSE_STATE M32 32 specified vehicle connector pin

PDY_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 contro] channel to

T identify DolIP entities (nodes o1 gateways).

PDUY_IOCTL_SET_ETH_ M PDU_IT_IO_ETH_ | — Switch the Ethernet activation PIN on DLC.

SWITCH_STATE SWITCH>STATE

PDUY_IOCTL_GET_ENTITY_STA |M PDUCT_IO_ENTI | PDU_IT_IO_ENTIT | Retrieve the status of a DolP enftity.

TUY TY- ADDRESS Y_STATUS

PDUY_IOCTL_GET_DIAGNOSTIC |M PDU_IT_IO_ENTI | PDU_IT_IO_UNUM | Retrieve the diagnostic power node of a

_ TY_ADDRESS 32 DolP entity.

POWER_MODE

PDU_IOCTL_GET_ETH_ M PDU_IT_IO_UNU | PDU_IT_IO_UNUM | Determine the Ethernet pinoutjoption from

PIN| OPTION M32 32 the Ethernet activation PIN on PLC.

PDU_IOCTL_TLS_SET<CERTIFI |M PDU_IT_IO_TLS_ — Set the required X.509 certificate(s) to the

CATE CERTIFICATE chained certificate list used on [[LS
handshake for ECU based verification.

PDY_IOCTLSTES_GET_CURREN |L — PDU_IT_IO_UNUM | Get the mode of the currently eptablished

T_SESSION(MODE 32 DolP connection (e.g. unsecure|DolP
session or secured DolP session with TLS).

PDU_IOCTL_ISOBUS_GET_DET
ECTED_CFS

PDU_IT_IO_BYTEA
RRAY

Get list of ISOBUS-NAMEs of all

ControlFunctions (CF) detected on the CAN

bus. Each CF-NAME consists of

name followed by 1 byte address. The
number of bytes in the byte-array shall be a

multiple of 9.

This function is only available on an IPC

logical link.

8 bytes
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For manufacturer-specific purposes, the IOCTL list can be expanded by further commands. These
commands are to be listed in the MDF by their short name, following those that are described above.

8.5.2 PDU_IOCTL_RESET

The IOCTL command PDU_IOCTL_RESET is used to reset the MVCI protocol module with the handle,
which is passed as a parameter to the PDUIoCtl() function. The command is executed synchronously (i.e.
returns after completion of the reset procedure).

InputData: NULL

OutputData: NULL

NOTE1 The reset command will cancel all activities currently being executed by the MVCI protocol moflule
(without pr¢per termination). All existing ComLogicalLinks will be suspended, and receive and trahsmit queues|will
be cleared.|Therefore, all associated ComPrimitives and received data items will be destroyed. All exigting
ComLogicalLinks will be destroyed too. All hardware properties of the MVCI protocol module (e.g. programming
voltage) wil| be reset to the default settings. After the completion of the reset command;th€ application will need
to use the MVCI protocol module as if it were a new MVCI protocol module.

NOTE2  The resource table (set up after the start up of the module) will not change because ¢f a
PDU_IOCTL|RESET. 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.

Table 42 — PDU_IOCTL_RESET return values

Definition Description
PDU_ERR_PPUAPI_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_MPDULE_NOT_CONNECTED MVCI protocol module has not been connected. See PDUModuleConneft

function.
PDU_ERR_F(T_FAILED Function call failed.
PDU_STATU$_NOERROR Function call successful.

8.5.3 PDU_IOCTE:CLEAR_TX QUEUE

The IOCTI ¢eommand 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 PDUIoCtI()J function. All
ComPrimitive items are destroyed in the D-PDU API internally. Further function calls of the application,
which refer to destroyed ComPrimitive items, will report an error.

InputData: NULL
OutputData: NULL

To avoid overlapped operation of queue processing and queue clearing, it is recommended to execute the
command PDU_IOCTL_SUSPEND_TX_QUEUE before executing PDU_IOCTL_CLEAR_TX_QUEUE.

Table 43 specifies specific return values.
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Table 43 — PDU_IOCTL_CLEAR_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_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

PDUY_STATUS_NOERROR Function call successful.

8.514 PDU_IOCTL_SUSPEND_TX QUEUE

Theg IOCTL command PDU_IOCTL_SUSPEND_TX_QUEUE is used to suspend transmit queue's|processing

for the ComLogicalLink with the handle being passed as parameter to the PDUIoCtl() function.

InpptData: 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 ptocessing of ComPrimitives can be achieved (e.g. for

fast|flash programming operation).

Tablle 44 specifies specific return values.

Table 44 — PDU_IOCTL_SUSPEND_TX_QUEUE 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 failgd.
PDY_ERR_INVALID_HANDLE Invalid MVCI protocol module Handle or ComLogicalLink har(dle.
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{5CPDU_IOCTL_RESUME_TX_QUEUE

The IOCTL command PDU_IOCTL_RESUME_TX_QUEUE is used to resume the transmit queue’s processing
for the ComLogicalLink with the handle being passed as parameter to the PDUIoCtl() function.

InputData: NULL

OutputData: NULL

Table 45 specifies specific return values.
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Table 45 — PDU_IOCTL_RESUME_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_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_STATU$_NOERROR Function call successful.

8.5.6 PDU_IOCTL_CLEAR_RX_QUEUE

The IOCTLcommand, PDU_IOCTL_CLEAR_RX_QUEUE, is used to clear the event queuefor the approprjiate
ComLogicalLink (a handle is passed as an input parameter to the PDUIoCtl() function). All event items
(i.e. result data, information about errors or status changes) in the event queue_of the ComLogicallink
will be clegred and automatically destroyed (i.e. the D-PDU API internally performs a PDUDestroyltem
call for each item in the event queue).

InputData: NULL
OutputData: NULL

Table 46 specifies specific return values.

Table 46 — PDU_IOCTL_CLEAR_RX_QUEUE 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 between host and MVCI protocol module failed.
PDU_ERR_INVALID_HANDLE Invalid MVCI protocol module Handle or ComLogicalLink handle.
PDU_ERR_MPDULE_NOT_CONNECTED MVCI protocol module has not been connected. See PDUModuleConneft

function.
PDU_ERR_F(T_FAILED Function call failed.
PDU_STATU$_NOERROR Function call successful.

8.5.7 PDU_IOCTL_CLEAR_TX QUEUE_PENDING

The I0CTL command PDU_IOCTL_CLEAR_TX_PENDING is used to clear pending transmits in the
ComLogicalLink with the handle, which is passed as a parameter to the PDUIoCtl() function. All pending
ComPrimitive items to be transmitted (CoPs in the PDU_COPST_IDLE or PDU_COPST_WAITING states)
are cancelled in the D-PDU API internally, but ComPrimitives currently in the Receive Only list, are not
cancelled.

InputData: NULL
OutputData: NULL

Table 47 specifies specific return values.
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Table 47 — PDU_IOCTL_CLEAR_TX_QUEUE_PENDING 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.

PDL

ERR_ECT_FAILED

Function call failed

PD{

_STATUS_NOERROR

Function call successful.

8.5
Thd
mo
fun
stru
Inp
Out

Iten

pD3

Tablle 48 specifies specific return values.

8 PDU_IOCTL_READ_VBATT

htData: NULL

\Type  PDU_IT_I0_UNUM32

putData: Value settings for PDU_DATA_ITEM

ta UNUM32 Vbat_mv; /* vehicle battery in mV */

Table 48 —<< PDU_IOCTL_READ_VBATT return values

[IOCTL command PDU_IOCTL_READ_VBATT is used to read the voltage onpin 16 of the MV|CI protocol
Hule’s connector. The MVCI protocol module handle is passed as a_parameter to the |PDUloCtl()
ction. The voltage will be written to the UNUM32 value (4 data-bytes) of the PDU_QJATA_ITEM
cture being passed as OutputData by reference. For a description of PDU_DATA_ITEM, se¢ 10.1.4.3.

Definition

Description

PD{

_ERR_PDUAPI_NOT_CONSTRUGTED

D-PDU API has not been constructed before.

PD{

_ERR_COMM_PC_TO_VEIFAILED

1

Communication between host and MVCI protocol module failgd.

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.

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.

8.5.9 PDU_IOCTL_SET_PROG_VOLTAGE

The IOCTL command PDU_IOCTL_SET_PROG_VOLTAGE is used to set the programmable voltage on the
specified pin of the DLC connector. The MVCI protocol module handle is passed as parameter to the
PDUloctl() function. The voltage and pin information are specified in the PDU_DATA_ITEM, which is
passed as InputData. For a description 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 resolution of +100 mV). See also Table 49.
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InputData: Value settings for PDU_DATA_ITEM

ItemType PDU_IT_IO_PROG_VOLTAGE

pData pointer PDU_IO_PROG_VOLTAGE_DATA structure (see 10.1.4.3.2)
OutputData: NULL

Table 49 specifies PDU_IOCTL programming voltage.

Table 49 — PDU_IOCTL programming voltage description

(oded value of voltage Meaning
0x00001388 - 0x00004E20 5000 mV -20 000 mV
OxFFFFFFFE SHORT_TO_GROUND (zero impedance)
OxFFFFFFFF VOLTAGE_OFF (high impedance)

Table 50 specifies specific return values.

Table 50 — PDU_IOCTL_SET_PROG_VOLTAGE 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 between host and MVCI protocol module failed.
PDU_ERR_INVALID_HANDLE Invalid MVCLprotocol module Handle or ComLogicalLink handle.
PDU_ERR_MPDULE_NOT_CONNECTED MVCI protocol module has not been connected. See PDUModuleConneft
function:

PDU_ERR_INVALID_PARAMETERS At Jeast one of the parameters is invalid (pInputData and/or
pOutputData).

PDU_ERR_VOQLTAGE_NOT_SUPPORTED The voltage is not supported by the MVCI protocol module.

PDU_ERR_MPX_RSC_NOT_SUPPORTED The specified pin/resource are not supported by the MVCI protocol
module.

PDU_ERR_RESOURCE_BUSY Resource is busy; the application shall execute the command again.

PDU_ERR_F(T_FAILED Function call failed.

PDU_STATU$_NOERROR Function call successful.

8.5.10 PDUJOCTL_READ_PROG_VOLTAGE

The IOCTL command PDU_IOCTL_READ_PROG_VOLTAGE is used to read the feedback of the
programmable voltage from the voltage source, which is set by the command
PDU_IOCTL_SET_PROG_VOLTAGE. The MVCI protocol module handle is passed as parameter to the
PDUIoCtl() function. The voltage will be written to the UNUM32 value (4 data bytes) of the
PDU_DATA_ITEM structure being passed as OutputData by reference. For a description of
PDU_DATA_ITEM, see 10.1.4.3. See also Table 49.
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InputData:

OutputData: Value settings for PDU_DATA_ITEM

[temType PDU_IT_IO_UNUM32

pData UNUM32 ProgVoltage_mv; /* programming voltage in mV */

Table 51 specifies specific return values.

Table 51 — PDU_IOCTL_READ_PROG_VOLTAGE 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 pretecol module failgd.
PDY_ERR_INVALID_HANDLE Invalid MVCI protocol module Handle of\ComLogicalLink har(dle.
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).

PDUY_ERR_FCT_FAILED Function call failed.

PDUY_STATUS_NOERROR Function call suécessful.

8.5]11 PDU_IOCTL_GENERIC

This command was added due to compatibility reasons for RP1210a. It allows the application to send a
generic message to its drivers. The D-PDU,API simply passes the message in the data buffer doyvn to MVCI
profocol module, if any, associated with(the device hardware without intercepting or interprating it. The
gengeric command will be written to'the element “Data” of the PDU_DATA_ITEM structure as p free form
buffer of bytes. The PDU_DATA_ITEM structure is passed as InputData by reference. For a degcription of
PDUY_DATA_ITEM, see 10.1.4.3:

InppitData: Value settings for PDU_DATA_ITEM
[temType PDUYT_IO_BYTEARRAY
pDdta pointer PDU_IO_BYTEARRAY_DATA structure (see 10.1.4.3.3)

OutputData:” NULL

Tabhle52 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.
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8.5.12 PDU_IOCTL_SET_BUFFER_SIZE

This IOCTL command sets the maximum buffer size of the received PDU on a ComLogicalLink. (See
10.1.4.11.4, PDU_RESULT_DATA.) The buffer size is contained in the UNUM32 value (4 data bytes) of the

PDU_DATA_ITEM structure being passed as InputData by reference.

For a description of

PDU_DATA_ITEM, see 10.1.4.3.

InputData:

[temType

Value settings for PDU_DATA_ITEM

PDU_IT_

[0_UNUM32

pData

OutputDat:

Table 53 specifies specific return values.

: NULL

UNUM32 MaxRxBufferSize; /* maximum size of a received PDU for the ComLogicalLin|k */

Table 53 — PDU_IOCTL_SET_BUFFER_SIZE 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 between host'and MVCI protocol module failed.
PDU_ERR_MPDULE_NOT_CONNECTED MVCI protocol module hds'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 Functien call successful.

8.5.13 PDU_IOCTL_GET_CABLE_ID

To let the application know which cable is currently connected to an MVCI protocol module, the follow
L command can be used.

PDU_IOCTI
InputData:
OutputDat

[temType

NULL

pData

Value settings for PDU_DATA_ITEM
PDU.IT_IO_UNUM32

UNUM32 Cableld;

ing

/* 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.
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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.

PDU_ERR_INVALID_PARAMETERS At least one of the parameters is invalid (pInputData and/or
pOutputData).

PDUY_ERR_FCT_FAILED Function call failed.

PDUY_STATUS_NOERROR Function call successful.

8.5{14 PDU_IOCTL_START_MSG_FILTER

Thi

5 [OCTL command starts filtering incoming messages for the specified’ComLogicalLink. A ny

64 filters can be supported per ComLogicalLink. A PDUDestroyComkLogicalLink shall delete all

meq

sage filters. Filtering will only become active when the ComLiegicalLink is in the PDU_CLL

statle (see 8.4.11). If the application does not configure any,filters, the D-PDU API will au

det
(sed
inte

All

For

ermine a set of filters by using the PDU_PC_UNIQUE_ID GomParams configured for the Com]
8.4.28). Any filters set by the application using the TOCTL filter commands will override
rnally configured by the D-PDU API.

brotocols:

Pass filters and block filters will be applied to all received messages. They shall not be
indications or loopback messages,

Messages that match a pass filtercan still be blocked by a block filter (see Figure 27).

ISO 15765 protocol:

Pass filters and bleckfilters are applied to CAN ID filtering. They shall not be applied to
or loopbacks of CAN IDs.

NOTE TheUniqueRespldTable (see 10.1.4.10) is used for USDT/UUDT frame handling plus flow
extended-address handling.

hinimum of
its defined
bT_ONLINE
tomatically
LogicalLink
any filters

applied to

indications

control and

InpptData: Value settings for PDU_DATA_ITEM
[temType PDU_IT_IO_FILTEK
pData pointer PDU_IO_FILTER_LIST structure (see 10.1.4.3.4)

OutputData: NULL

Table 55 specifies specific return values.
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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.
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_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, Ifhe dfafault BLOCK Filters
behaviour is to
“Block None”
Matching
Y
D-DPU API
configuresatleast i Not Matching Discard
1 Pass Filter per PASS Filters Message/Frame
ComlLogicalLink
Message/Frame
from Vehicle Bus
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Figure 27 — MSG_FILTER block diagram
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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

Tablle 56 specifies specific return values.

Table 56 — PDU_IOCTL_STOP_MSG_FILTER 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 protocolanodule Handle or ComLogicalLink har(dle.
PDU_ERR_MODULE_NOT_CONNECTED MVCI protocol module has not been connected. See PDUModuleConnect

function.
PDU_ERR_INVALID_PARAMETERS At least oné0f.the parameters is invalid (pInputData and/or
pOutputData) or the Filter Number is invalid.
PDUY_ERR_FCT_FAILED Funection call failed.
PDUY_STATUS_NOERROR Function call successful.

8.5{16 PDU_IOCTL_CLEAR_MSG_FILTER

Thg IOCTL command PDU-IOCTL_CLEAR_MSG_FILTER removes all message filters | from the
ComLogicalLink.

InpptData: NULL
OutputData: NUEL

Tablle 57 specifies specific return values.

Table 57 — PDU_IOCTL_CLEAR_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.
PDU_ERR_FCT_FAILED Function call failed.
PDU_STATUS_NOERROR Function call successful.
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8.5.17 PDU_IOCTL_SET_EVENT_QUEUE_PROPERTIES

The IOCTL command PDU_IOCTL_SET_EVENT_QUEUE_PROPERTIES sets the properties of the
ComLogicalLink's event queue. There are two properties associated with an event queue: the event queue
size and the queuing mechanism to be used. The PDU_IOCTL_SET_EVENT_QUEUE_PROPERTIES can only
be used prior to calling the PDUConnect function. If the ComLogicalLink is already connected, the function

will return

the PDU_ERR_CLL_CONNECTED error.

The queue mode sets the behaviour of the queuing mechanism in case the ComLogicalLink reaches the
maximum size of the event queue.

Table 58 d

efines three types of queue modes.

Table 58 — Queue mode types

are placed on the event queue. The event items are discardedin this case.

Queue mode type Description
Unlimited mpde An attempt is made to allocate memory for every item being placed on thefyvent queue. In unlimjited
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 itfms

Circular mod

(¢]

When the ComLogicalLink’s event queue is full (i.e. maximum size has been reached), then the ol
event item in the queue is deleted so that the new eventitem can then be placed in the event qug

lest
ue.

When a Co
No result it
queue). Seg

InputData:
[temType
pData

OutputDat

e D.1.8 for event types.
Value settings for PDU_DATA_ITEM

PDU_IT_IO_EVENT_QUEUE_PROPERTY

:  NULL

Table 59 specifies specific return values.

pointer PDU_IO_EVENT.QUEUE_PROPERTY_DATA structure (see 10.1.4.3.6)

Table 59— PDU_IOCTL_SET_EVENT_QUEUE_PROPERTIES return values

mLogicalLink reaches a queue full state, the special PDU_EVT_DATA_LOST event is generalted.
ems will be created (i.e. no PDU_IT_ERROR items will be attempted to be placed on the ey

rent

Définition Description
PDU_ERR_PIDUAPINNOT_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_CLL_CONNECTED

CLL is already in the “online” state.

PDU_ERR_INVALID_PARAMETERS

Atleast one of the parameters is invalid (pInputData and/or pOutputData).

PDU_ERR_FCT_FAILED

Function call failed.

PDU_STATUS_NOERROR

Function call successful.
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8.5.18 PDU_IOCTL_SEND_BREAK

The IOCTL command PDU_IOCTL_SEND_BREAK is used to send a break signal on the ComLogicalLink. A
break signal can only be sent on certain physical layers (e.g. SAE J1850 VPW physical links and UART
physical links). If the link does not support the break feature, a PDU_ERR_FCT_FAILED will be returned.

UART break signals are caused by sending continuous (0) values (no Start or Stop bits). The break signal
shall be of a duration longer than the time it takes to send a complete byte plus Start, Stop and Parity bits.
Most UARTSs can distinguish between a framing error and a break, but if the UART cannot do this, the
framing error detection can be used to identify breaks.

SAH J1850 break signals are determined by observing the timing of the active to passive trangition. 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 condltions after
det¢cting a break signal. Many SAE J1850 hardware components support the break sighal 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 minithum length
of 240 ps.

Theg ComLogicalLink’s handle is passed as a parameter to the PDUIOCTL() function.
InpptData: NULL
OutputData: NULL

Tablle 60 specifies specific return values.

Table 60 — PDU_IOCTL_SEND_BREAK 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.
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 PDUModuyleConnect
function.

PDY_ERR_CLL_NOT.CONNECTED ComLogicalLink is not connected.

PDY_ERR_CLL_NOT-STARTED Communications are not started on the ComLogicalLink yet. 4 Send
ComPrimitive cannot be accepted in this state.

PDY_ERR_RSC_LOCKED_BY_OTHER_CLL The ComLogicalLink’s resource is currently locked by anothef
ComLogicalLink.

PDU_ERR_INVALID_PARAMETERS Invalid (NUL ) pVersionData parameter.

PDU_ERR_FCT_FAILED Function call failed.

PDU_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 vehicle
battery voltage (Ignition on/off) pin. In accordance with ISO 22900-1, this information is available on
pin 24 of the MVCI module chassis connector. There is no corresponding pin on the legislated ISO 15031-
3/SAE J1962 compatible vehicle connectors.
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This IOCTL allows for reading of a specified vehicle connector pin to determine the state of the ignition
switch. Since a MVCI protocol module vendor may support a cable type which routes the ignition sense
to pin 24 of the module, a DLC pin number of 0 will indicate that the switched vehicle battery voltage is
to be read from the MVCI protocol module pin 24 and not from a DLC pin.

The D-PDU API will determine the sense of the ignition by first reading the permanent positive battery
voltage from the vehicle [UBATvehicle (pin 16 on the DLC)] and then reading the specified switched
vehicle battery voltage pin. Ignition ON will be +2 volts of the permanent vehicle battery voltage.

InputData:  Value settings for PDU_DATA_ITEM

ItemType | PDU_IT_IO_UNUM32
pData UNUM32 DLCPinNumber;  /* Pin number of the vehicles data link confnector which
contains the vehicle switched battery voltage| If
DLCPinNumber =0, then the ignitionsénse is routef to
pin 24 of the MVCI protocol module*/
OutputDaty: Value settings for PDU_DATA_ITEM
[temType PDU_IT_IO_UNUM32
pData UNUM32 IgnitionState; /* Evaluated state of switched vehicle battery
voltage.
0 = Ignition OFF
T*=Ignition ON*/

Table 61 specifies specific return values.

Table 61 — PDU_IOCTL_READ-IGNITION_SENSE_STATE 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 between host and MVCI protocol module failed.
PDU_ERR_INVALID_HANDLE Invalid MVCI protocol module Handle or ComLogicalLink handle.
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_EAILED Function call failed.

PDU_STATU$_NOERROR Function call successful.

8.5.20 PDU_IOCTL_VEHICLE_ID_REQUEST

8.5.20.1 General

The IOCTL command PDU_IOCTL_VEHICLE_ID_REQUEST is used to initiate a DolP vehicle identification
request. If the handle to the MVCI protocol module is undefined (hMod=PDU_HANDLE_UNDEEF), the
D-PDU API will use the operating system’s network adaptors to transmit the vehicle identification
request.
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InputData: Value settings for PDU_DATA_ITEM
ItemType 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 identification request IOCTL is related to

— |either a certain MVCI device (selected by a corresponding module handle as input parameter): the
identification request is carried out in the network connected to the MVCI device,

— |or a network adaptor which is not part of a certain MVCI device, but used by the P-PDU API
implementation directly (e.g. the Ethernet adaptor of the PC system): in this\case, the modlule handle
is PDU_HANDLE_UNDEF).

NOTE1 Depending on the parameter “CombinationMode”, the D-PDU APLassigns a DolP entity to 4 single DolP
MV(I module or a combination of multiple DolP entities to a single DolP MV.CI module.

NOTE2 An MVCI module of type MVCIISO_13400_DolIP Vehicle, MVCI_ISO_13400_DolH Group or
MV(I_ISO_13400_DolP_Collection combines only DolP entities withdifferent logical address.

NOTE 3  Itis an expected common use case that an MVCI device is connected to only one specific vehfcle using an
OBD-connector including Ethernet connector pins, and also pins for other physics, e.g. CAN. In this c3se, only the
DolP entities of the specific vehicle will answer the vehicle identification request carried out at the MYCI device. If
the ppplication has no knowledge about the IDs (EntityID, VIN or GroupID) of the DolP entities in the connected
vehicle, the application can execute a vehicle~identification request at the specific MVCI devjce and set
CongbinationMode to 3 to detect all DoIP entities‘of the connected vehicle and combine them in a DolP MVCI module
of tyfpe “DolP-collection”.

An MVCI device may contain resources for different protocols, except DolP.

NOTE4  Each DolP MVCI module*'contains exactly one resource for the protocol DolP, i.e. PDUGetRé¢sourcelds()
deliyers exactly one resource item.

NOTE5 A DolP MVChmodule has limited capabilities, e.g. no PDUIoCtl() or PDUGetVersion() can becarried out.

NOTE 6  After finst/execution of PDU_IOCTL_VEHICLE_ID_REQUEST, D-PDU API starts to handle §pontaneous
vehicle announcentents of DolP entities. If the entity is not yet included in an existing module, it is either added to
an gxisting matching module, or a new module with this entity is added to the modules list, deperjding on the
combinationnmode of the latest PDU_IOCTL_VEHICLE_ID_REQUEST.

The DolP entities inside a DolP MVCI module may change when new DolP entities are anhounced or
existing DolP entities quit their connection. In this case, the D-PDU API shall generate an Event

PDU_INFO_MODULE_LIST_CHG. 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.

If any of the details reported by the DolP entity - EID, Logical Address, IP, VIN or GrouplD - has changed
the module then a PDU_INFO_MODULE_LIST_CHG event shall be generated. l.e. any of the values that
would impact the pVendorModuleName or pVendorAdditionallnfo fields of the module information.

NOTE7  When a DolP 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 [see e.g. 8.4.24.2d), 8.4.9.2.1b),
8.4.29.2.1 d)].
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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).

8.5.20.1.1 Handling successive calls of PDU_IOCTL_VEHICLE_ID_REQUEST

Table 62 shows how PDU API shall handle successive calls of PDU_IOCTL_VEHICLE_ID_REQUEST,
depending| on the combination mode and if an existing DolP module has been connected |via
PDUModuleConnect) when this IOCTL is issued.

Table 62 |— DoIP module and entity handling when issuing a PDU_IOCTL_VEHICLE-ID'REQUEST

Current ¢gombination New combination mode Entities discovered with the vehicle
mode different to existing mode identification réquest
DolP-Entiky No All entities that doviot match an existing

connected module will be added as new
modules (i. efwith a new hMod).

DolIP-Vehicle or No If there'was a connected module, then all
discovered entities that match the criteria
DolP-Groyp for'the Group/VIN will be added to this

existing module. Any other discovered
entities will create one or more new
modules with the appropriate properties
(i.e. if they match the VIN/GroupID for any
entity that was previous connected they will
be added to that module and if not then they
will be added to a new module).

B

DolP-Collgction No If there was a connected module (only on¢
of type collection possible), then all

discovered entities will be added to the
existing collection. Otherwise a new modyle
with all discovered entities is created.

ANY Yes All discovered entities will be added to new
module(s) according to the selected
combination mode. Active module
connections will remain and itis up to the
application to close them to deal only with
the latest created modules to avoid the fact
that entities may appear in several modules
including those that were previously
connected.

NOTE1 When a new PDU_IOCTL_VEHICLE_ID_REQUEST with a different combination mode than before is issued
and if an entity is present in a connected module, it can appear in created modules as well, depending on the
parameters used for the PDU_IOCTL_VEHICLE_ID_REQUEST.
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Only hMod values for connected modules shall remain valid through the IOCTL. Unconnected DolP
modules shall automatically be removed from the module list by the D-PDU API.

All entities of a connected DolP module shall remain valid through the IOCTL, even if an entity is not
discovered any more. If DolP modules are added, removed or properties of modules are changed, a
PDU_INFO_MODULE_LIST_CHG event shall be created.

8.5.20.2 PDU_IOCTL_VEHICLE_ID_REQUEST return values

Table 63 specifies specific return values for PDU_IOCTL_VEHICLE_ID_REQUEST.

Table 63 —PDU_IOCTL_VEHICLE_ID_REQUEST 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 f3

iled.

PDUY_ERR_INVALID_HANDLE

Invalid MVCI protocol module Handle or ComLogicalLink h.

aindle.

PDUY_ERR_IP_PROTOCOL_NOT_SUPPORTED

IP protocol is not supported:‘e.g.' IPv6 used as protocolVers
does not support IPv6 (or itis disabled).

on, but OS

PDUY_ERR_ID_NOT_SUPPORTED

Requested ID is not siipported

PDY_ERR_INVALID_PARAMETERS

At least one of the'parameters is invalid (pInputData and/o
pOutputData)

PDY_ERR_FCT_FAILED

Function eall failed.

PDY_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 [
ThgIOCTL command is used.to switch the sense state of the Ethernet activation pin in the DL(
attached to an MVCI module:-The pin is used to activate or deactivate the Ethernet chip in the D
which are connected to-the DLC connector.

Upan successful completion of this IOCTL, the DolP communication lines will be connected o
diagnostic connector. The actual pins connected will be selected based on the identified DolP
default this¢will be pins 3, 11, 12 and 13, but may be updated by making use of

PDU_IOCTE-GET_ETH_PIN_OPTION; see 8.5.24).

InphitData: Value settings for PDU_DATA_ITEM

olP entity.
connector
pIP entities

in the MVCI

variant (by
the I0CTL

ItemType PDU_IT_IO_ETH_SWITCH_STATE

pData pointer to PDU_IO_ETH_SWITCH_STATE structure (see 10.1.4.3.8)

OutputData: NULL

NOTE1  WhenaDolP 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.
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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.

8.5.21.2 PDU_IOCTL_SET_ETH_SWITCH_STATE return values

Table 64 specifies specific return values for PDU_IOCTL_SET_ETH_SWITCH_STATE.

Table 64 — PDU_IOCTL_SET_ETH_SWITCH_STATE 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 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 PDPUModuleConneft

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 t
entity belo
This logica
The functic
InputData:
[temType:
pData:

OutputDat:

[temType:

pData:

he status of a DolP entity. This IOCTL should beiexecuted on the DolP module the specific DoIP

hgs to. The IOCTL requires the logical address of the related DolP entity as input paramater.

address shall be unique within a DolP module.

n returns after the response message has been received or when an error has occurred.
LogicalAddress of the DolP -entity for reading the status
PDU_IT_IO_ENTITY_ADDRESS
PDU_IO_ENTIFY) ADDRESS_DATA

;. Entity status as reported by the addressed DolP entity

PDUWT_IO_ENTITY_STATUS

PDU_IO_ENTITY_STATUS_DATA

8.5.22.2 PDU_IOCTL_GET_ENTITY_STATUS return values

Table 65 specifies specific return values for PDU_IOCTL_GET_ENTITY_STATUS.
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Table 65 — PDU_IOCTL_GET_ENTITY_STATUS 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_DQIP_AMBIGUOQUS_LOGICATL_ADDRESS |Invalid or ambiguous logical address specified
PDU_ERR_INVALID_PARAMETERS At least one of the parameters is invalid (pInputData and/or
pOutputData).

PDY_ERR_DOIP_RESPONSE_TIMEOUT DolPCtrlTimeout has occured.

PDY_ERR_FCT_FAILED Function call failed.

PDY_STATUS_NOERROR Function call successful.

8.5{23 PDU_IOCTL_GET_DIAGNOSTIC_POWER_MODE

8.5{23.1 General

For|reading the entity status of a DolP entity. This [OCTL:should be executed on the DoIP module the
spefific DolP entity belongs to. The IOCTL requires the logical address of the related DolP entjty as input
parpmeter. This logical address shall be unique within\a’DolP module.

The function returns after the response message’has been received or when an error has occiirred.
InpptData: Logical Address of a DolP entity for reading the power mode

[temType: PDU_IT_IO_ENTITYADDRESS

pDdta: PDU_IO_ENTITY.ADDRESS_DATA

OutputData: Recent diagnostic power mode as reported by the addressed DolP entity
[temType: PDU_IT_IO_UNUM32
pD4ta: UNUM32 PowerMode; /* Power mode of DolP entity: 0x0: not ready

0x1: ready
0x2: not supported */

8.5123.2 PDU IOCTL GET DIAGNOSTIC POWER MODE return values

Table 66 specifies specific return values for PDU_IOCTL_GET_DIAGNOSTIC_POWER_MODE.
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Table 66 — PDU_IOCTL_GET_DIAGNOSTIC_POWER_MODE 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_DQIP_AMBIGUOUS_LOGICAI,_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_DQIP_RESPONSE_TIMEOUT

DolPCtrlTimeout has occured.

PDU_ERR_F(

T_FAILED

Function

call failed.

PDU_STATU

b_NOERROR

Function

call successful.

8.5.24 PD

8.5.24.1 (

ISO 13400
Option 2. ]

feneral

U_IOCTL_GET_ETH_PIN_OPTION

3 defines different Ethernet pin layout options for the.OBDII connector, e.g. Option 1 fand
'he IOCTL command PDU_IOCTL_GET_ETH_PIN_OPTION is used to determine the Ethefnet

option. (For this determination, the Ethernet activation pin.otrthe DLC connector is used.) Applicatfons

are encour
pin selectic

the MVCI module or the vehicle transceiver.

InputData:

[temType:
pData:

OutputDat
[temType:

pData:

UNUM 32

Pin number of the vehicles datadink connector which corresponds to the vehicle
Ethernet activation line

PDU_IT_IO_UNUM32

/*DECPinNumber */

:  Evaluated option of Ethernet pinout on the vehicle

PDU_IT.IO_UNUM32

hged to determine the Ethernet option prior to.any connection to the Ethernet pins. Incorfect
n can cause the MVCI module to connect to.fion-Ethernet physical layer and cause damage to

UNUM32 EthernetPinoutOption; /* Evaluated option of Ethernet pinout on the vehigle.

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 67 specifies specific return values for PDU_IOCTL_GET_ETH_PIN_OPTION.
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Table 67 — PDU_IOCTL_GET_ETH_PIN_OPTION 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
PDUY_STATUS_NOERROR Function call successful.

8.5{25 PDU_IOCTL_TLS_SET_CERTIFICATE

For|the server (ECU) based TLS authentication, at least the availability of the root certificate of the CA

which issued the DolP entity certificate shall be required to check the authenticity of the DoIP
IOC[TL can be used to set one or more certificate chains to the D-PDY API. The certificate
contains one (root) or more (intermediate) certificates to define thechain of trust.

entity. This
chain itself

With multiple certificate chains, it's possible to provide severaltoot (and intermediate) certificates in

ordpr to find the matching certificate path to the received DolP €ntity certificate automaticall
InppitData: Value settings for PDU_DATA_ITEM

ItethType: PDU_IT_IO_TLS_CERTIFICATE

pDdta: pointer PDU_IO_TLS_CERTIFICATE structure

(see 10.1.4.3.9)

OutputData: NULL

.

Theg IOCTL PDU_IOCTL_TLS SET_CERTIFICATE is applied to a certain MVCI module with severjal assigned

DolP entities on this DolP-MVCI module.

Theg IOCTL PDU_IOGTL TLS_SET_CERTIFICATE can only be invoked on the module that is su
That is not the) case for a non-DolP MVCI module and then the error
PDU_ERR_ID_NOT SUPPORTED.

NOTE 1 _ Imrease of secured DolP communication, the IOCTL must be invoked before the PDUConn
ComLogicalLink on the related MVCI module.

pporting it.
thould  be

bct() for the

NOTEZ_ For connected ComLogicalLinKs, calling this [OCTL or changing any other TLS related ComParam will
have no effect on the ComLogicalLink state. Any changed security information will be applied only when the

ComlLogicalLink is connected with PDUConnect().

NOTE 3 Subsequent calls to IOCTL PDU_IOCTL_TLS_SET_CERTIFICATE overwrite the previous input data.

8.5.25.1 PDU_IOCTL_TLS_SET_CERTIFICATE return values

Table 68 specifies specific return values for PDU_IOCTL_TLS_SET_CERTIFICATE.
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Table 68 - PDU_IOCTL_TLS_SET_CERTIFICATE 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.

MVCI protocol module has not been connected. See PDUModuleConnect

PDU_ERR_MODULE_NOT_CONNECTED

function.
PDU_ERR_FLT_FAILED Function call failed.
PDU_STATUS_NOERROR Function call successful.

8.5.26 PDU_IOCTL_DOIP_GET_CURRENT_SESSION_MODE

The application may require to determine the mode of the currently established DolP connection on|the
related ComnLogicalLink, e.g. unsecure DolP session or secured DolP session (with TLS).

InputData: NULL

OutputDaty: Value settings for ~ PDU_DATA_ITEM
[temType: PDU_IT_IO_UNUM32

pData: UNUM32 DolPCurrentSessionMode; /* Evaluated state of the current DolP
session:

0 = No DolP session or unsecured DolP session active
1 = Secured DolP sessiowactive */

8.5.26.1 FDU_IOCTL_DOIP_GET_CURRENT_SESSION_MODE return values

Table 69 specifies specific return-values for PDU_IOCTL_DOIP_GET_CURRENT_SESSION_MODE.

Table 69 - PDU_IOCTL_DOIP_GET_CURRENT_SESSION_MODE return values

Definition Description

PDU_ERR_PPUAPI 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.

MVCI protocol module has not been connected. See PDUModuleConnect
PDU_ERR_MODULE_NOT_CONNECTED

function.
PDU_ERR_CLL_NOT_CONNECTED ComlLogicalLink is not connected.
PDU_ERR_FCT_FAILED Function call failed.
PDU_STATUS_NOERROR Function call successful.
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8.5.27 PDU_IOCTL_ISOBUS_GET_DETECTED_CFS

Get alist of the [ISOBUS-NAMEs (see the ISO 11783 series for definition) of all Control Functions (CF) that
have been detected on the CAN bus. Each CF-NAME consists of 8 bytes for name followed by 1 byte for
the CAN-address. The number of bytes in the byte-array shall be a multiple of 9. This function is only
available on an IPC logical link.

InputData: NULL

OutputData:

[temType: PDU_IT_IO_BYTEARRAY

pD4ta: pointer to PDU_IT_IO_BYTEARRAY containing the names and addresses

8.5{27.1 PDU_IOCTL_ISOBUS_GET_DETECTED_CFS return values

Tablle 70 specifies specific return values for PDU_IOCTL_ISOBUS_GET_DETECTED_CFS.

Table 70 - PDU_IOCTL_ISOBUS_GET_DETECTED.CFS return values

Definition Description

POU_STATUS_NOERROR Function call successful.

POU_ERR_INVALID_PARAMTERS | At least one\of the parameters is invalid. (PInputData and/or

pOutputData)
POU_ERR_PDUAPI_NOT_CONSTR | Construct has not been called before.
U(TED
POU_ERR_INVALID_HANDLE Invalid MVCI protocol module or logical link handle.

POU_ERR_COMM_PC_TO_VE€I-FAI | Communication between host and MVCI protocol module failed.
LED

POU_ERR_FCT_FAILED Command failed.

8.6 API functions — Error handling

8.6]1_‘Synchronous error handling

Errors which occur during the execution of a function (i.e. synchronously) will be reported by the
function’s return value. The specific return values are documented for each API function in 8.4.

In D.3, reserved return values of the API functions are documented. These reserved values are supposed
to provide a standard mechanism for handling errors between different D-PDU API implementations.

8.6.2 Asynchronous error handling

Asynchronous errors are reported by event items (i.e. items PDU_EVENT_ITEM with type
PDU_IT_ERROR). They are queued by the D-PDU API 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 module (e.g. hardware errors), to a
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ComLogicalLink (e.g. CAN bus error) or to a specific ComPrimitive (e.g. ECU timeout). This relationship
will be expressed by the specific handle, which is used in the function PDUGetEventltem to get the error
item. The error item contains a D-PDU API defined error code (see D.4), which identifies the error that
occurred along with a vendor-specific extra error code. A text translation of the vendor-specific extra
error codes is available in the MDF XML file.

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 Gen

The D-PDU
application
descriptior

During insg
informatio

installatior]
the specifie

The MVCI
file does
<MVCI_PDI
— SHORT
— DESCR
— SUPPL

The follow
associated

8.7.2 Win
8721 L

The applic
accessing t

tallation, an MVCI protocol module Tool Integrator (see 8.3.2) adds the vendor-spe
h to the root description file. If the root file has not been previously created, then

!

J_API> element contains the following sub-elements’to help ensure unique entries:

eric description
API root description file (RDF) which is specified in Annex F is the central entrypoint fo

s accessing MVCI protocol modules in either Windows or Linux. See F:1-for the U
of the root description file.

process shall create the root description file (and the registry(nformation for Windowsg
d location (see subclauses below).

rotocol module vendor shall ensure that the information to be added to the root descrip
ot conflict with another entry. The Tool Integrator will shall ensure uniqueness.
_NAME;

IPTION;

[ER_NAME.

ng subclauses describe theJocation of the root description file and the loading process of
libraries.

dows installation‘process

pcating the Windows D-PDU API DLL

htion will.be able to locate all of the D-PDU API implementations installed on the machin
he D-PDU API root file. The location of the root file is to be identified as follows.

a) Theap

r all
ML

rific
the
) in

tion
The

the

e by

lication shall navigate to the registry key HKEY LOCAL MACHINE\SOFTWARE\D-PDU

L

NOTE1 On 64 bit Windows operating system, the related registry part for 32 bit-based applications would be:
HKEY_LOCAL_MACHINE\SOFTWARE\WOW6432Node\D-PDU API and HKEY_LOCAL_MACHINE\SOFTWARE\
D-PDU API would be used for 64 bit-based application using 64 bit DLL.

b)

EXAMP

Under this key, the value-name “Root File” (String) contains the full path to the root file.

LE  [HKEY_LOCAL_MACHINE\SOFTWARE\D-PDU API]

“Root File”=“C:\Program Files\D-PDU API\pdu_api_root.xml”

NOTE 2 The complete file path to the D-PDU API root file is stored at the defined location in the registry.

124

© ISO 2022 - All rights rese

rved


https://standardsiso.com/api/?name=60f562205eb268a094ce497910ef1c10

IS0 22900-2:2022(E)

address is
compilers),
file.

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 modules’ DLL 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.

8.7.2.2 Loading the Windows D-PDU API DLL

To load the D-PDU API DLL, the application will use native Win32 API functions such as

— LoadLibrary,

— |GetProcAddress:

When using GetProcAddress, the application shall supply the name of the function'whosg
being requested. To support this method with un-mangled names (when using certain
the MVCI protocol module vendor shall compile the DLL with an export library definition

— |FreeLibrary.

NOTE1 See the Win32 API SDK reference for the details of these functipms.

NOTE 2  All D-PDU API functions exported from the DLL will have the _ stdcall calling convention.

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 ad

D-PDU API root file. The location of the rooft(file is to be identified as follows.

a)
b)

8.7

To load the D-PDU-API shared library, the application will use functions like

The root file is stored as the file “pdi’api_root.xml” in the directory “/etc”.
The pdu_api_rootxml file_tcontains all the installed MVCI protocol modules’ shar

information from each gendor. The uninstall program shall remove its informatioy
pdu_api_root.xml file, bubshall not affect the other entries.

3.2 Loading the Linux D-PDU API shared library

dlopen

cessing the

ed library
1 from the

dlsym,

When using the function dlsym, the application shall supply the name of the function whose address

is being requested, and

dlclose.

NOTE See the Linux documentation for the details of these functions.
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8.7.4 Selecting MVCI protocol modules

The client application should use the pdu_api_root.xml file to determine the list of available D-PDU
implementations. Once the application has selected one or more implementations, the pdu_api_root.
file is used to retrieve all the information regarding the implementation so that the appropriate DLL
shared libraries can be loaded for use.

8.8 Application notes

8.8.1 Interaction with the MDF

API
xml
S or

Both the D{PDU API and the application may read the MDF file to retrieve information. MDF is speciL'ied

in Annex FJ2.

8.8.2 Accpssing additional hardware features for MVCI protocol modules

Additional hardware features (e.g. analogue channels, digital I /0, etc.), which are not-Covered directl
the standaffd D-PDU API functions, can be also implemented using standard D-PDUJAPI function calls.
following points shall serve as a guideline for manufacturer-specific implementations of additi
hardware [features. However, the manufacturer is free to choose between several implementa
approaches, which are outlined in the following sentences.

— The manufacturer defines a specific ‘HARDWARE” protocol in'the MDF. This is defined the same
as for dliagnostic protocols like ISO 15765.

— The “HARDWARE” protocol has a set of ComParams. Thése are also described in the MDF.

— To use|the additional hardware features, a ComLogicalLink with the specific ‘HARDWARE” prot
is created by the application. Thereafter, the hardware features can be accessed either by getting
setting ComParams or by starting ComPrinmitives.

— To comtrol simple hardware features. (like setting/reading digital 1/0), the ComParam met
(PDUSptComParam) might be sufficient. In this case, the ComParam value will carry the spe

informfation (e.g. value of digital I/0 port).

— To conftrol advanced hardware features, the method using ComPrimitives might be a good appro

y by
The
bnal
tion

vay

bcol

and

hod
Cific

hch.

In this|case, all standard)features of ComPrimitives like periodic send or receive operation can be

used (¢.g. periodic reading analogue values). Also, more information can be exchanged between|
MVCI protocol médule and the application using the ComPrimitive data and its result data items

8.8.3 Dodumentation and information provided by MVCI protocol module vendors

the

Each MVCT piEatacal-rm-adilevrandorailravide—as-diffarantrarmeidnmplam-antation-oftha-filac o1y
1 l.ll \vAnvawvj ITTUUUTC  VOITUVUT LA TS Py I T T I UIT T

lied

n.
v O eT IO C T PTreTITCIITatroTo < TSP

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_APIL.dIl” nor “PDU_API.so”. The following rules s
be followed for naming each of the files delivered.

— MDF_<VendorName>[<XXX>].xml

— CDF_<VendorName>[<XXX>].xml
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PDUAPI_<VendorName>[<XXX>].dll

PDUAPI_<VendorName>[<XXX>].s0o

where

<VendorName> is the name of the vendor;

<XXX> is an optional string (vendor specific).

EXAMPLES

The
the

9.1

The
alrd
]25
SAR

MDF _DoctorWho_V_1_0_1.xml;
CDF_Automan_1_0.xml;

PDUAPI_Bob_Ver_2_1_0.dll.

protocol documentation listed below will be provided.

A tool manufacturer shall document the protocol behaviour’and the ComParams for ea
supported by the tool manufacturer.

The documentation shall describe the behaviour (efythe protocol with regard to th
ComPrimitive types and status values.

All protocol ComParams shall be documented.
The tool manufacturer shall provide thejprotocol-specific entries in the MDF.

vendor will also supply the OptionStr for PDUConstruct. The string provides a list of att
r values, which are specific to a D-PDU API implementation (see 8.4.2.4 for more informat

Using the D-PDU API with existing applications

SAE J2534-1cand RP1210a existing standards

standards:SAE ]J2534-1 and RP1210a were defined prior to the D-PDU API and applicg
ady been introduced to the aftersales market. In order to preserve the applications bas
B4-1 and RP1210a, an MVCI-compliant device (i.e. MVCI protocol module) can be made co}
J2534-1 or RP1210a with a compatibility layer or wrapper. This library configuration

"h protocol

b specified

fibutes and
ion).

itions have
ted on SAE
wertible to
will enable

SAH

]2534-1 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 DLI
Vendor A Vendor A Vendor A
Single DLL/Shared library or multiple DLLs/Shared libraries (the configuration is vendor specific)

;

Protocols - —P Device Drivers §—p|. Vehicle I/0 Hardware
MVCI Protpcol Module Vendor A
ECU <t Vehicle _ ECU

Figure 28 — Adapting MVCI deyvice to SAE J2534-1 and RP1210a API

10 Data structures
10.1 API functions — Data structure definitions
10.1.1 Abstract basic data‘types
For all inppt/output parameters, the following subset of abstract basic data types shall be used (see
Table 71).
Table 71 — Abstract data types

ata type Description
UNUMS8 Unsigned numeric 8 bits.
SNUMS8 Signed numeric 8 bits.
UNUM16 Unsigned numeric 16 bits.
SNUM16 Signed numeric 16 bits.
UNUM32 Unsigned numeric 32 bits.
SNUM32 Signed numeric 32 bits.
128 © ISO 2022 - All rights reserved


https://standardsiso.com/api/?name=60f562205eb268a094ce497910ef1c10

IS0 22900-2:2022(E)

In addition to these data types, the following abstract data types shall be used for string handling (see
Table 72).

Table 72 — Abstract data types — string handling

Data type Description

CHARS8 ASCII-coded 8-bit character value (ISO 8859-1 (Latin 1)).

All strlngs shall be handled as zero-terminated character fleld of the appropriate character data type.

10.1.2 Definitions

Tablle 73 specifies the following definitions used for D-PDU API functions.

Table 73 — Definitions for D-PDU API functions

Definition Description

EXTIERNC Extern “C” declaration, required for C++ code.

CAILBACKFNC Callback function type.

These definitions shall be defined according to the requirenients of the specific C/C++ compiler.

In a|Windows D-PDU API DLL, all D-PDU API functions willltave the _stdcall calling convention in accordance with
8.7.2.2.

10.11.3 Bit encoding for UNUM32

Tablle 74 describes how to set or read a parameter field which contains a bit encoded field. Thijis table has
been added to help with Endian problems between different hardware platforms.

Table 74=~Definition of byte and bit position for UNUM32

BYTE 3 (MSB) BYTE 2 BYTE 1 BYTE 0 (LSB)

31 |30 (29 |28 |27 |26.|257|24 |23(22)|21|20|19(18|17(16|15|14|13|12|11 |10 |9 (8 |7 |6 |5 |4 (3 |2 |1 |0

10.1.4 API datastructures

10.1.4.1'General

i 3 e ire i king of one
byte is adopted from SAE ]2534 1. Thls shall be deflned accordmg to the requlrements of the specific
C/C++ compiler.

The different values mentioned in the next paragraphs are specified in Annex D.
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10.1.4.2 Generic item for type evaluation and casting

This 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;
} PDU_ITEMV;

/*see D.1.1%*/

Table 75 lists the different type of Item types and their respective structures.

Table 75 — Item type structures for typecasting

Item types

Item type specific structure

PDU_IT_IO_UNUM32

PDU_DATA_ITEM, void *pData contains a pointer to a single UNUM32 valu

PDU_IT_IO_AROG_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_HILTER

PDU_DATA_ITEM, void *pData contains\a-pointer to the PDU_IO_FILTER_L]]

structure.

PDU_IT_IO_HBVENT_QUEUE_PROPERTY

PDU_DATA_ITEM, void *pData contains a pointer to the
PDU_IO_EVENT_QUEUE_PROPERTY_DATA structure.

PDU_IT_IO_MEHICLE_ID_REQUEST

PDU_DATA_ITEM, void *pData contains a pointer to the
PDU_IO_VEHICLE_ID.REQUEST structure.

PDU_IT_IO_HTH_SWITCH_STATE

PDU_DATA_ITEM,\void *pData contains a pointer to the
PDU_IO_ETH_SWITCH_STATE structure.

PDU_IT_IO_ENTITY_ADDRESS

PDU_DATASITEM, void *pData contains a pointer to the
PDUAONENTITY_ADDRESS_DATA structure.

PDU_IT_IO_ENTITY_STATUS

RDU.DATA_ITEM, void *pData contains a pointer to the
PDU_IO_ENTITY_STATUS_DATA structure.

PDU_IT_IO_T|LS_CERTIFICATE

PDU_DATA_ITEM, void *pData contains a pointer to the
PDU_IO_TLS_CERTIFICATE 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(I)

PDU_INFO_DATA

PDU_IT_ERRI():\

POUERRORDATA

PDU_IT_RSC_ID

PDU_RSC_ID_ITEM

PDU_IT_RSC_CONFLICT

PDU_RSC_CONFLICT_ITEM

PDU_IT_MODULE_ID

PDU_MODULE_ITEM

PDU_IT_UNIQUE_RESP_ID_TABLE

PDU_UNIQUE_RESP_ID_TABLE_ITEM
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10.1.4.3 Items for IOCTL data transfer (PDUIoctl)

10.1.4.3.1 Item for Generic IOCTL data item

This is a generic IOTCL data item used for casting to specific IOCTL type structures. PDU_DATA_ITEM is

used in the function PDUIoCtl.

typedef struct {
T_PDUL_IT ItemType;

void *pData;

/* value= one of the IOCTL constants from D.1.1 */

/* pointer to the specific IOCTL data structure */

} PDU_DATA_ITEM;

10.1.4.3.2 I0CTL programming voltage structure (PDU_IT_IO_PROG_VOLTAGE)

typefef struct {

UNUM32 ProgVoltage_mv;
UNjMBZ PinOnDLC;

} PDU_IO_PROG_VOLTAGE_DATA;

10.1.4.3.3 10CTL byte array structure (PDU_IT_IO_BYTEARRAY)

typefdef struct {

UNUM32 DataSize;
UNUMS8 *pData;

} PDU_IO_BYTEARRAY_DATA;

10.1.4.3.4 I0CTL filter list structure (PDU_IT_IO_FILTER)

typefdef struct {
UNUM32 NumFilterEntries;

} PDU_IO_FILTER_LIST;

10.1.4.3.5 IOCTLAilter data structure

typefef struct {
T PDU_FIETER FilterType;
UNUM32 FilterNumber;

PDU_IO_FILTER_DATA *pFilterData;  /* pointer to an array of filter data */

/* programming voltage in mV */

/* pin number on Data Link Connector */

/* number of bytes in the data array */

/* pointer to the data array */

/* number of Filter entries in the filter list array */

/* type of filter being configured. D.1.10 */

/* Filter Number. Used to replace filters and stop filters. Range depends dn

UNUM32 FilterCompareSize;
UNUMS FilterMaskMessage[12];

© ISO 2022 - All rights reserved
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/* Number of bytes used out of each of the filter messages arrays Range 1-12. */
/* Mask message to be ANDed to each incoming message. When using the CAN
protocol, setting the first 4 bytes of FilterMaskMessage to OXFF makes the filter
specific to one CAN ID. Using other values allows for the reception or blocking of

multiple CAN identifiers.*/
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UNUMS FilterPatternMessage[12]; /* Pattern message to be compared to the incoming message after the
FilterMaskMessage has been applied. If the result matches this pattern message
and the FilterType is a pass filter, then the incoming message will be processed
for further reception (otherwise it will be discarded). If the result matches this
pattern message and the FilterType is a block filter, then the incoming message
will be discarded (otherwise it will be processed for further reception). Message
bytes in the received message that are beyond the FilterCompareSize of the

pattern message will be treated as “don't care”.*/

} PDU_IO_FIL'ER_DATA;

10.1.4.3.6|I0CTL event queue property structure (PDU_IT_IO_EVENT_QUEUE_PROPERTY)

typedef strucf {
UNUM3% QueueSize; /* maximum size of event queue */
T_PDU_QUEUE_MODE QueueMode;  /* Queue mode. D.1.11 */

} PDU_IO_EVENT_QUEUE_PROPERTY_DATA;

10.1.4.3.7|10CTL vehicle ID request structure (PDU_IOCTL_VEHICLE:ID_REQUEST)

typedef strucf {
UNUM37] 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 */

/* PreselectionMode) */

UNUM33 CombinationMode; /* Combination mode: */

/* 0=no combination */

/* 1= combine DolP-entities with common VIN */

/* into MVCl oftype “DolP-Vehicle” */

/* 2= combine-DolP entities with common GroupID */

/* intoMVCI of type “DolP-Group” */

/*3=/combine all DolP entities */

7* into MVCI of type “DolP-Collection” */

UNUM33 “VehicleDiscoveryTime; /* Time-out to wait for vehicle identification  responses. O=return immediately, or

time in milliseconds. */
UNUM32 NumbDestinationAddresses /* Number of broadcast/multicast addresses in the destination address array.
May be O for default */
PDU_IP_ADDR_INFO *pDestinationAddresses  /* pointer to an array of IP addresses on which broadcast/multicast
should be performed */

} PDU_IO_VEHICLE_ID_REQUEST;
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typedef struct {
UNUM32 IpVersion; /* the IP version to be used for DolP communication: 4=1Pv4, 6=IPv6 */
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_ADDR_INFO;

10.1.4.3.8 1I0CTL set Ethernet switch state structure (PDU_IOCTL_SET_ETH_SWITCH_STATE)

typefdef struct {
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;

10.1.4.3.9 I0CTL set certificate structure (PDU_IT_IO_TLS: CERTIFICATE)

typedef struct {
UNPM32 NumCertChains; /* number of entries written to pTlsCertChainData*/
PDU_IO_TLS_CERT_CHAIN_DATA *pTlsCertChainData; /*pointer to array of PDU_IO_TLS_CERT_CHAIN_DATA*/

} PDU_IO_TLS_CERTIFICATE;

typgdef struct {
UNPM32 NumCertificates; /* number ¢f entries written to pTlsCertData*/
PDU_IO_TLS_CERT_DATA *pTlsCertDatay " /*'pointer to array of PDU_IO_TLS_CERT_DATA*/
} PDU_IO_TLS_CERT_CHAIN_DATA;

typddef struct {
UNPUM32 CertLen; /* Léngth of the certificate in the provided buffer */
UNPMS8* CertBuffer; /*Buffer holding the certificate data formatted
with DER certificate encoding */
} PDU_IO_TLS_CERF,DATA;

10.1.4.4 Itenv'for resource status information (used by PDUGetResourceStatus)

typedetstruct {
T_PDU_IT ItemType; /* value= PDU_IT_RSC_STATUS (IN parameter)*/
UNUM32 NumEntries; /* (IN Parameter) = number of entries in

pResourceStatusData array. */
PDU_RSC_STATUS_DATA *pResourceStatusData; /* array to contain resource status (IN Parameter)*/
} PDU_RSC_STATUS_ITEM;
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typedef struct {

UNUM32
UNUM32
UNUM32

hMod;

Resourceld

ResourceStatus;

} PDU_RSC_STATUS_DATA;

/* Handle of a MVCI protocol module (IN parameter) */
/* Resource ID (IN parameter) */
/* Resource Information Status (OUT Parameter): (see D.1.6 for specific

values.)*/

10.1.4.5 Item for ComParam data (used by PDUGetComParam, PDUSetComParam)

typedef strucf {

T_PDU_IT ItemType;

UNUM3p

T_PDU_PT ComParamDataType;

ComParamlid;

T_PDU_PC ComParamClass;

Void

*pComParamData;

} PDU_PARANLITEM;

/* value= PDU_IT_PARAM */

/* ComParam Id. Value from MDF of MVCI protocol module */

/* Defines the data type of the ComParam B.3.3 */

/*ComParam Class type. The class type is used by the D-PDY API for
special ComParam handling cases. (BusType (physical ComParams) and
Unique ID ComParams)). See B.3.2 */

/* pointer to ComParam data of type ComParamDataType */

10.1.4.6 Item for module identification (used by PDUGetModulelds)

typedef strucf {

T_PDU_IT
UNUM3PR

PDU_M(QDULE_DATA

ItemType;

NumEntries;

} PDU_MODULE_ITEM;

typedef strucf {

UNUM3p
UNUM3P
CHARS

CHARS

/* value= PDU:ITZMODULE_ID */

/* number of entries written to the pModuleData array */

*pModuleData; /* pointer to array containing module types and module handles */
ModuleTypeld; /* MVCI protocol moduleTypeld */
hMod; /* handle of MVCI protocol module assigned by D-PDU API */
*pVendorModuleName; /* Vendor specific information string for the unique module identificat

*pVendorAdditionallnfo;

T_PDU_§TATUSModuleStatus;

e.g. Module serial number or user friendly name */

/* Vendor specific additional information string */

/* Status of MVCI protocol module detected by D-PDU API session.
D.1.4*/

} PDU_MODULE_DATA;

pVendorModuleName and pVendorAdditionallnfo string description:

The pVendorModuleName and pVendorAdditionallnfo strings contain a list of attributes and their values.
An attribute and its corresponding value are to be separated by a >=< 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 vendor implementation.

When no string information is available, the pVendorxxx strings will be set to NULL.
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EXAMPLE String

pVendorModuleName = “VendorName='MVCI Company' MVCI Friendly Name = 'Hugo"'”

J

pVendorAdditionallnfo = “Connection Type Wireless='xx.xx.xx.xx" "
The additional information can contain the IP addresses and connection types available:
a) Ethernet;

b) Bluetooth;

c) |Infrared;

d) [802.11g/802.11b;
e) [802.3;

f) [RS232;

g) |USB;

h) [PCMCIA;

i) |PCI Express;

j) |WAN (GPRS, UMTS, ...).

10.1.4.7 Items for resource identification (used by PDUGetResourcelds)

typefef struct {
T_PDU_IT ItemType; /* value = PDU_IT_RSC_ID (IN parameter)*/
UNUM32 NumModules; /* number of entries in pResourceldDataArray. */

PDU_RSC_ID_ITEM_DATA *pResourceldDataArray; /* pointer to an array of resource Id Item Data */
} PDU_RSC_ID_ITEM;

typefef struct {

UNUM32 hMod; /* MVCI protocol module Handle */
UNUM32« \Numlds; /* number of resources that match PDU_RSC_DATA */
UNUM32 *pResourceldArray; /* pointer to a list of resource ids */

} PDUSRSC_ID_ITEM_DATA;

10.1.4.8 Structure for resource data (used by PDUGetResourcelds and
PDUCreateComLogicalLink)

typedef struct {
UNUM32 BusTypeld; /* Bus Type Id (IN parameter) */
UNUM32 Protocolld; /* Protocol Id (IN parameter) */
UNUM32 NumPinData; /* Number of items in the following array */
PDU_PIN_DATA  *pDLCPinData; /* Pointer to array of PDU_PIN_DATA structures*/

} PDU_RSC_DATA;
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PDU_PIN_DATA is defined as:

typedef struct {
UNUM32 DLCPinNumber; /* Pin number on DLC */
UNUM32 DLCPinTypeld; /*PinID */

} PDU_PIN_DATA;

10.1.4.9 Item for conflicting resources (used by PDUGetConflictingResources)

typedef strucf

T_PDU_I
UNUM3%
PDU_RS
} PDU_RSC_C

typedef struct

UNUM3
UNUM3
} PDU_RSC_C

10.1.4.10

typedef struct

T_PDU_I
UNUM373

PDU_ECY_UNIQUE_RESP_DATA

} PDU_UNIQU

typedef strucf

UNUM3
UNUM3
PDU_PA

} PDU_ECU_U|

{
[ ItemType; /* value= PDU_IT_RSC_CONFLICT */
NumEntries; /* number of entries written to pRscConflictData*/
_CONFLICT_DATA *pRscConflictData; /* pointer to array of PDU_RSC_CONFLICT_DATA¥/

NFLICT_ITEM;

{

P hMod;

/* Handle of the MVCI protogol module with conflict*/
2 Resourceld; /* Conflicting Resource ID<%/

DNFLICT_DATA;

Item for unique response identification (used’ by PDUGetUniqueRespldTable and
PDUSetUniqueRespldTable)

{

[ ItemType; /* value= PDU_IT_UNIQUERESP_ID_TABLE */
NumEntries; /* number of entries in.the.table */

*pUniqueData;/* pointer to array of table entries for each ECU response */

E_RESP_ID_TABLE_ITEM;
{
P UniqueRespldentifier; /* filled out by application */
Y NumParamltems; /* number of ComParams for the unique identifier */
RAM_ITEM *pParams; /* pointer to array of ComParam items to uniquely define a ECU response.
The list is protocol specific */
NIQUE_RESP_DATA;

EXAMPLE

136

Table 76 and Table 77 are examples for URID table configurations.
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Table 76 — Example set of ComParams for an ISO 15765 protocol response address ComParam

list

ComParam

Description

CP_CanPhysReqFormat

a physical request.

CAN Id format for a physical request. Used for Flow Control Can transmission
as well. First entry in the UniqueResponseldentifer table is the default entry for

CP_CanPhysReqld

CAN Id for physical request. Used for Flow Control Can transmissio

physical request.

First entry in the UniqueResponseldentifer table is the default entry for a

n as well.

CP_LanPhysReqExtAddr Can extended address for physical request. Used for Flow Contrel Jan
transmission as well. First entry in the UniqueResponseldentifer tdble is the
default entry for a physical request.

CP_LanRespUSDTFormat CAN Id 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 respongse:Used for response handling.

CP_LanRespUUDTFormat CAN Id format for a UUDT response. Usedfor response handling.

CP_LanRespUUDTExtAddr CAN Id extended address for a UUDDresponse. Used for response handling.

CP_LanRespUUDTId CAN Id for a UUDT response,Used for response handling. Value set{to
OxFFFFFFFF is not used.

Table 77 — Example set of ComParams for a SAEJ2190 (non-CAN) response structureg per ECU
ComParam Description

CP_FuncRespFormatPriorityType First byté-ef received message is the format/priority byte. This is tle expected
first byte on a functional response.

CP_FuncRespTargetAddr Sécond byte of received message for a functional addressed responise. The

protocol handler will use either the Tester Source address or this
FuncRespTargetAddr (e.g. OBD using 0x6B as the Target address i1
Tester Address).

stead of the

CP_PhysRespFormatPriorityType First byte of received message is the format/priority byte. This is tle expected
first byte on a physical response.
CP_EcuRespSourceAddress Expected ECU Source Address. This is typically the third byte of thq message.

10.1.4.11 ItemTor event notification

typedef struet{
T_PDU.IT ItemType;

/* value= PDU_IT_RESULT or PDU_IT_STATUS or PDU_IT_ERROR or

UNUM32 hCop;

void * pCoPTag;
UNUM32 Timestamp;
void *pData;

} PDU_EVENT_ITEM;

2}
I

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 */

/* If item is from a ComPrimitive then the hCop contains the valid ComPrimitive handle,

A successful call to PDUGetEventltem will automatically remove the item from the top of the event queue
in the D-PDU API. The application shall call PDUDestroyltem to release the memory back to the

D-PDU APL
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10.1.4.11.1 Structure for status data

Asynchronous status change notification for PDU_IT_STATUS Item.

T_PDU_STATUS PDU_STATUS_DATA; /* Status code information. D.1.4 */

10.1.4.11.2 Asynchronous event information notification for PDU_IT_INFO Item

typedef struct {
T_PDU_INFO InfoCode; /* Information code. D.1.5 */
UNUM3R ExtralnfoData; /* Optional additional information */
} PDU_INFO_IDATA;
10.1.4.11.83 Asynchronous error notification structure for the PDU_IT_ERROR Item
typedef strucf {

T_PDU_ERR_EVT ErrorCodeld;  /* error code, binary information. */

UNUM3R 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
Asynchronpus result notification structure (received data) for the PDU_IT_RESULT Item.
typedef strucf {

PDU_FLAG_DATA RxFlag; /* Receive message status. See D.2.2.*/

UNUM3E UniqueRespldentifier; /* ECU response unique identifier */

UNUM3E Acceptanceld; /* 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.)*/

PDU_FLAG_DATA. TimestampFlags; /* Bitoriented Timestamp Indicator flag (see 10.1.4.13 and
D.2.4). If the flag data is 0, then the following timestamp
Information 1s not vald."/

UNUM32 TxMsgDoneTimestamp; /* Transmit Message done Timestamp in microseconds */

UNUM32 StartMsgTimestamp; /* Start Message Timestamp in microseconds */

PDU_EXTRA_INFO *pExtralnfo; /* 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)*/

UNUM32 NumDataBytes; /* Data size in bytes, if RawMode then the data includes header bytes,
checksum, message data bytes (pDataBytes), and extra data, if any.*/
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UNUMS8 *pDataBytes; /* 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

the ECU. For ISO 15765, ISO 11898 and SAE J1939, the first

4 bytes are the CAN ID (11 bit or 29 bit) followed by a possible extended address

byte (Table D.4) */

} PDU_RESULT_DATA;

10.1.4.12 Structure for extra result data information
typefdef struct {
UNUM32 NumHeaderBytes; /* Number of header bytes contained in pHeaderBytes array. */
UNUM32 NumFooterBytes; /* Number of footer bytes contained in pFooterBytes)array. (SAE ]J1{850
PWM) Start position of extra data in received message (for examplef IFR or
ISO 14230 checksum.) When no extra data bytes are present in the
message, NumFooterBytes shall be set to\Zero. */
UNUMS8 *pHeaderBytes; /* Reference pointer to Responsg’PDU Header bytes, NULL if
NumHeaderBytes = 0 */
UNUMS8 *pFooterBytes; /* Reference pointer to Response PDU Footer bytes, NULL if
NumFooterBytes = 0 %/
} PDU_EXTRA_INFO;
10.1.4.13 Structure for flag data
typefef struct {
UNUM32 NumFlagBytes; /* number; of bytes in pFlagData array*/
UNUM8 *pFlagData; /* Rointer to flag bytes used for TxFlag, RxFlag, and CllCreateFlag. See D.2 */
} PDU_FLAG_DATA;
10.1.4.14 Structure forversion information (used by PDUGetVersion)
typefdef struct {
UNUM32 MVCI_Part1StandardVersion; /* Release version of supported MVCI Part 1 standard
(see Coding of version numbers)*/
UNUMS2 MVCI_Part2StandardVersion; /* Release version of supported MVCI Part 2 standgrd
(see Coding of version numbers)*/
UNUM32 HwSerialNumber; /* Unique serial number of MVCI HW module from a vendor */
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 */
CHARS8 FwName[64]; /* Name of the firmware available in the MVCI HW module;
zero terminated */
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UNUM32 FwVersion; /* Version number of the firmware in the MVCI HW module
(see Coding of version numbers)*/

UNUM32 FwDate; /* Manufacturing date of the firmware in the MVCI HW module
(see Coding of dates)*/

CHARS VendorName[64]; /* Name of vendor; zero terminated */

CHARS PDUApiSwName[64]; /* Name of the D-PDU API software; zero terminated */

UNUM32 PDUApiSwVersion; /* Version number of D-PDU API software
(see Coding of version numbers)*/

UNUM3% PDUApiSwDate; /* Manufacturing date of the D-PDU API software

} PDU_VERSIQN_DATA;

10.1.4.15 |Coding of version numbers

Version numbers from PDU_VERSION_DATA are coded as defined in Table 78.

Table 78 — Coding of version numbers: UNUM32

(see Coding of dates)*/

MSB LSB
Major (0..25p) Minor (0..255) Revision (0..255) 0
10.1.4.16 |Coding of dates
Date numbers from PDU_VERSION_DATA are coded as'defined in Table 79.
Table 79 — €ading 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 contfel'a ComPrimitive’s operation (used by PDUStartComPrimitive)

PDU_COP_CTRL_DATA is\ not applicable to ComPrimitives types PDU_COPT_UPDATEPARAM pnd
PDU_COPT|RESTOREsRPARAM.

typedef strucf {

UNUM32 Time; /* Cycle time in ms for cyclic send operation or delay time for
PDU_COPT_DELAY COMPTIMITVE. IT CyclIC tIME IS Set to U, then the
ComPrimitive is put on the transmit queue after each completion cycle, but is
at a lower priority than other ComPrimitives and TesterPresent Messages. */

SNUM32 NumSendCycles; /* # of send cycles to be performed; -1 for infinite cyclic send operation */

SNUM32 NumReceiveCycles; /* # of receive cycles to be performed; -1 (IS-CYCLIC) for infinite receive
operation, -2 (IS-MULTIPLE) for multiple expected responses from 1 or more
ECUs */

UNUM32 TempParamUpdate;  /* Temporary ComParam settings for the ComPrimitive: 0 = Do not use
temporary ComParams for this ComPrimitive. The ComPrimitive shall attach
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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
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 subsequeft dalls
to PDUSetComParam.
NOTE 1 If TempParamUpdate is set to 1, the ComParam working buffer is restored to the activé 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.¥)*/
[UNUM32 NumPossibleExpectedResponses; /* number of entries in pExpectedResponseArray */
PDU_EXP_RESP_DATA *pExpectedResponseArray; /* pointer td.an array of expected responses (see
see 10.1.4.19) */
} PDU_COP_CTRL_DATA;

10.1.4.18 Data Items for IOCTL PDU_IOCTL_GET_ENTITY_STATUS

typefef struct {
UN::]M32 LogicalAddress; /* Logical address of DolP entity to access */
UNUM32 DolPCtrlTimeout; /*/Tinteout in milliseconds to wait for the response from the DolP entity

(corresponds to A_DolP_Ctrl in ISO 13400) */
} PDU_IO_ENTITY_ADDRESS_DATA;

typefdef struct {
UNUM32 EntityType; /* Type of DolP entity: Ox0=gateway Ox1l=node */
UNUM32 TcpClientsMax; /* Maximum number of concurrent TCP_DATA sockets allowed with this|DolP
entity, excluding the reserve socket required for socket handling. */
UNUM32 TcpClients; /* Number of currently established sockets. */
UNYM32 MaxDataSize; /* Optional limit (in bytes) for the maximum size of a single DoIP 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

typedef struct {
UNUM32 ResponseType; /* 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*/
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UNUMS8 *pMaskData; /* Pointer to Mask Data. Bits set to a ‘1" are care bits, ‘0" are don't care bits. */
UNUMS8 *pPatternData; /* Pointer to Pattern Data. Bytes to compare after the mask is applied */
UNUM32 NumUniqueResplds; /* number of items in the following array of unique response identifiers. If the
number is set to 0, then responses with any unique response identifier are
considered, when trying to match them to this expected response. */
UNUM32 *pUniqueResplds; /* Array containing unique response identifiers. Only responses with a unique

} PDU_EXP_RESP_DATA;

10.1.4.19.
The follow

a) Positiv

The D-PDU API uses a matched positive response entry to indicate no further processing needs t

response identifier found in this array are considered, when trying to match

them to this expected response. */

| Expected response type
ng are the expected response types/handling.

e Response Type (ResponseType = 0)

b be

done on the complete received message (i.e. negative response handling is not checked). A compllete

received message from an ECU contains all frames [or protocols that use a transport/network 14
(e.g. ISP 15765)] or all messages (for protocols that have CP_EnabléConcatenation on). The recei

messa

NOTE 1 The positive receive message can be discarded for 1ISQ“14229-1 if the SuppressPositiveRespons

isseta

b) Negatiye Response Type (ResponseType = 1)

The D{PDU API uses a matched negative response entry to indicate that the received message 1
need hegative response processing (see-ComParams CP_RCxxHandling). If negative respd

handli

application with the associated “Aceeptance Id”. In this case, it is the responsibility of the cl
applicqtion to handle the negativie response message.

NOTE ?

c) “Gener

The D-
respor
PDU A

be will be sent to the client application with the associated “Acceptance 1d”.

hd a positive response has been sent after a negative response.

ng is not enabled for the 0x7F response code, then the message will be sent to the cl

¢” negative résponse handling

PDU APluses a special case for negative response handling if no match is found in the expe
se structure. If negative response handling is enabled (CP_RCxxHandling is not 0), th¢
Pl-follows these steps.

lyer
ved

b bit

nay
nse
lent
ient

For 1SO 15765 protacols, only USDT single frames can be matched to a negative response entry,
negative responses are neyertransmitted in UUDT frames.

rted
L D-

1) Does 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 message.

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) Process negative response message as if there were a match in the expected response structure.
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10.1.4.19.2 Array of unique response ids (pUniqueResplds)

The array of unique response identifiers may be used if an expected response only appears for specific
unique response identifiers. This situation may occur in the case of functional addressing, where the
possible responses are not common to all ECUs.

The number of unique response identifiers may be 0. In this case, the array pUniqueResplds is not used
and all responses with any unique response identifier are considered when trying to match actual
response data to the expected response data.

10.

If m
resj
int
exp
For
byt

rec
exp.

a)

b)

Thi
sing
rep

Thd
the

10.

1.4.19.3 Expected response matching rules

ultiple expected response entries match the response payload data, then the first matchin
ponse id found in the array of expected responses is used. (That is, acceptance filtering is
he sequence of the expected responses as they appear in the array of expected response
ected response with the lowest array index has the highest priority.)

acceptance filtering, the D-PDU API tries to match the data bytes of a fe¢eived response to
bs of an expected response (always regarding the mask bytes).«The number of data b
bived response may differ from the number of mask and pattern bytes (NumMaskPatternb
ected response. Acceptance filtering uses the following rules

[f the number of received data bytes is less than NumMaskPatternBytes, the response doe
the expected response.

[f the number of received data bytes equals NumMaskPatternBytes, all data bytes are com
the pattern data bytes.

[f the number of received data bytes exc€eds NumMaskPatternBytes, only the initial data |
received response are compared with-all pattern data bytes of the expected response. An
data bytes in the received responsé.are “don't care”.

5 expected response structure can be used to mask for ranges of expected responses. For
le request to an ECU could generate a 0x7F response, a positive response, an On-Event
btitive response, etc.

NumberOfPossibleExpectedResponses could contain two entries if 0x7F responses are [
requested service:

1.4.19.4<Expected response example

Exarnple array of expected responses:

g expected
carried out
s. Thus, an

the pattern
ytes in the
ytes) in the

b not match

pared with

bytes of the
[y following

example, a
"fesponse, a

ossible for

Exa

©IS

[0] Acceptance ID: 0 MaskData: 0xFF 0xFF PatternData: 0x5A 0x90
[1] Acceptance ID: 1 MaskData: 0xFF PatternData: 0x5A

[2] Acceptance ID: 2 MaskData: 0xFF OxFF PatternData: 0x7F 0x1A
mple response matching:

Received response (a): 0x5A 0x90 ---> Acceptanceld = 0

Received response (b): 0x5A 0x90 0x31  ---> Acceptanceld = 0
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— Received response (c): 0x5A ---> Acceptanceld =1

— Received response (d): 0x5A 0x91---> 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|respdnse
structure cpntains expected message payload data only.

In RawMofe, the expected response shall include the header bytes of the expected message. [For
[SO 15765)1S0_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 magked
for.

Table 80 describes how the PDU_EXP_RESP_DATA is handled in RawMuede per protocol.

Table 80 — Raw mode expected response format per protocol

Protorol RawMode — Expectedresponse 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,

1SO0 9141

ISO 14230 The number of ECU fesponse header bytes can vary from 1 to 4 followed by the payload data byteg. It
is up to the application to determine the expected number of header bytes.

ISO 11898, The first 4 bytes-of the expected data are reserved for the CAN ID (11 bit or 29 bit).

SAE J1939

SAE ]2610 Expécted 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 data bytes.
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D-PDU API compatibility mappings

A.1 Mapping of D-PDU API and D-Server API

TatJle A.1 provides the mapping between D-DPU API send/received cycles and D-Server-API

Table A.1 — Mapping of D-PDU API send/receive cycles and D-Server API

Runtime mode

Repetition mode

NumSendCycles

NumReceiveC

ycles

eNQNCYCLIC

eSINGLE

1

1

eN(QNCYCLIC

eREPEATED

1

1

eCY|CLIC

eSINGLE

1

-1

A.2

Tabjlle A.2 provides the mapping between D-PDU API sénd/received cycles and ODX.

Mapping of D-PDU API and ODX

Table A.2 — Mapping of D-PDU API send/receive cycles and ODX

0ODX

NumSendCycles

NumReceiveCycles

IS-dYCLIC

1

-1

IS-MIULTIPLE

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 Geheral

The D-PDU API is not restricted to specific diagnostic protocols. Since the supported pretocols and its
ComParamis are described in the MDF, the protocol support of an MVCI protocol medule using the D-
PDU API cgn be extended easily. The only important requirement is that the designation of the protofols
(e.g. protofol names) is unique. To ensure this requirement, see B.1.4. An-attdchment containing

ComParamis is available as an electronic file accompanying this document.

B.1.2 SAEJ2534 and RP1210a standard protocol names

Table B.1 — SAE J2534-1 and RP1210a standard protocol names

Protoco] name

Description

ISO_11898_RAW

Raw CAN protocol (layer 2); behaviour identical to protocol ID CAN in SAE J2534-1 or protocol
string CAN in RP1210a.

1SO_15765_2

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 control handling, TesterPresent handling and enhanced
support of the ComLogicalliink concept. All address information (CAN identifiers) for physical an
functional addressing is defined as ComParams for the ComLogicalLink. The application only needs
to care for the ServicelD and data during communication.

(=7

1S0_14229_3

This protocol is the)successor of [SO_15765_3 and implements the identical features and functiors.

SAE_]J1850_{PW

GM/DaimlerChrysler CLASS2; behaviour identical to protocol ID SAE J1850_VPW in SAE J2534-1|or
protocokstring SAE J1850 in RP1210a (using a SAE J1850_VPW MVCI protocol module).

SAE_]J1850_HWM

Ford SCP; behaviour identical to protocol ID SAE J1850_PWM in SAE J2534-1 or protocol string
SAEJ1850 in RP1210a (using a SAE J1850_PWM MVCI protocol module).

SAE_]J1939_2

[e=

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 ]2610 protocol (DaimlerChrysler SCI); four configurations are defined in protocol: configuragion

A for engine (ID: SCI_A_ENGINE), configuration A for transmission (ID: SCI_A_TRANS), configuration
B for engine (ID: SCI_B_ENGINE) and configuration B for transmission (ID: SCI_B_TRANS).

1S0_14230_4 ISO 14230-4 (Keyword protocol 2000); behaviour identical to protocol ID ISO 14230 in SAE J2534-
1.

IS0 9141 2 Raw ISO 9141 or ISO 9141-2 protocol; behaviour identical to protocol ID ISO 9141 in SAE J2534-1.

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().
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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 ISO_14229_3 is the successor of ISO_15765_3; its PDU-API functionality is identical
to ISO_15765_3. This behaviour is outlined in Table B.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 ISO_14229_3 instead
of ISO_15765_3 for the application layer. ISO_15765_3 within this specification is only mentioned for

backward compatibility reasons to support existing applications which still reference theAS0_15765_3
application layer protocol. MVCls implementing PDU-API shall treat both application pretoc6]s the same
in their implementation, meaning to provide the identical behaviour from application point oflview when
using ISO_15765_3 or ISO_14229_3 as the application layer protocol.

Tabjle B.2 indicates the necessary layering of some standard protocols.

Table B.2 — Standard protocol combinationist

Transportdayer
Protocol full name Application layer | (CAN), Datalink layer Physical laypr(s)
(K-Line)
KWP2000 on K Line 1S0_14230_3 [SO:14230_2 1SO_14230_1_UART
KWP2000 on CAN 1S0_14230_3 ISO_15765_2 1SO_11898_2_DWCAN,
1SO_11898_3_DWFT[AN,
SAE_]J2411_SWCAN
ISO|UDS on CAN 1SO_15765_3 ISO_15765_2 1SO_11898_2_DWCAN,
1SO_11898_3_DWFT[AN,
SAE_]J2411_SWCAN
ISO|UDS on CAN 1S0.14229_3 ISO_15765_2 1SO_11898_2_DWCAN,
1SO_11898_3_DWFT[AN,
SAE_]J2411_SWCAN
Enhanced Diagnostics on ISO 14230 SAE_]J2190 1SO_14230_2 1SO_14230_1_UART
K-Line
Enhanced Diagnostics on 1SO'9141 SAE_]J2190 1SO_9141_2 1SO_9141_2_UART
K-Line
Enhanced Diagnostic§ on CAN SAE_J2190 ISO_15765_2 1SO_11898_2_DWCAN,
1SO_11898_3_DWFT[AN,
SAE_]J2411_SWCAN
Enhlanced Diagnostics on SAE_]J2190 SAE_J1850_VPW SAE_J1850_VPW
SAHJ1850XVPW
Enhlaneed Diagnostics on SAE J2190 SAE ]1850 PWM SAE ]1850 PWM
SAE J1850_PWM
ISO OBD on K-Line [SO_15031_5 1S0_9141_2 1SO_9141_2_UART
1SO_14230_4 1SO_14230_1_UART
ISO OBD on SAE J1850 [SO_15031_5 SAE_]1850_VPW SAE_]J1850_VPW
SAE_]J1850_PWM SAE_]J1850_PWM
ISO OBD on CAN [SO_15031_5 ISO_15765_4 1SO_11898_2_DWCAN
ISO RAW CAN [SO_11898_RAW N/A 1SO_11898_2_DWCAN,

1SO_11898_3_DWFTCAN,
SAE_J2411_SWCAN
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Transport layer
Protocol full name Application layer | (CAN), DataLink layer Physical layer(s)
(K-Line)
Truck and Bus on CAN SAE_]J1939_73 SAE_]J1939_21 SAE_J1939_11_DWCAN
Truck 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 [ISO_9141_2_UART_and_ISO_142
K-Line and ISO 14230 K-Line 230_2 30_1_UART
ISO OBD on Kk-kine 156156315 156-9+41—2 1S6-9+41+—2-HARF
1S0_14230_4 1SO_14230_1_UART
1SO_9141_2_UART_and-ISO_1}42
30_1_UART
Enhanced Dipgnostics on SAE J1850 SAE_J2190 SAE_J1850 SAE_J1850
ISO OBD on $AE ]J1850 [SO_15031_5 SAE_]J1850_VPW SAE_]1850(VPW
SAE_]J1850_PWM SAE_]1850_PWM
SAE_J1850
ISO UDS on IoIP 1S0_14229_5 1S0_13400_2 IEEE_802_3
Diagnostics ¢n ISOBUS 1S0_11783_12 1SO_11783_5 1SO_11783_2
ISO UDS on ISOBUS 1S0_14229_3 1SO_15765_2_with’ISO_ (1SO_11783_2

11783_5

B.1.4 Stdndard protocol naming guidelines

The follow]ng naming guidelines apply.

— If the protocol is specified as a standard, the.designation of the standard shall be used and|the

If the

standajrdization organization shall be included in the name as a prefix (e.g. [SO_99999, SAE_]88B8).
Trotocol is specified as part of aistandard, the part number shall be included in the namg as
postfiy (e.g. ISO_15765_2).

— The standard protocol short names which are used in the MDF file for the PROTOCOL element ajre a
concatenation of the applicationlayer specification name, plus the transport layer specification 1ayer

name, fonnected by the additional string “_on_", as shown in Tables B.3 and B.4.

— The physical layer ndme as shown in Table B.2 is used in the MDF file as short name for the BUSTYPE

element.

B.1.5 St3dndard 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

1SO_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_on_ISO_14230_2

Enhanced Diagnostics on KWP2000 K-Line

SAE_J2190_on_ISO_9141_2

Enhanced Diagnostics on 9141 K-Line
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Short name

Protocol description

SAE_]J2190_on_ISO_15765_2

Enhanced Diagnostics on CAN

SAE_]J2190_on_SAE_J1850_VPW

Enhanced Diagnostics on SAE J1850_VPW

SAE_]J2190_on_SAE_J1850_PWM

Enhanced Diagnostics on SAE J1850_PWM

[SO_15031_5_0on_ISO_9141_2

ISO OBD on 9141-2 K-Line

[SO_15031_5_on_SAE_]J1850_VPW

ISO OBD on SAE ]J1850 VPW

[SO_15031_5_on_ISO_15765_4

ISO OBD on CAN

ISO[T503T_5_0n_SAE_JI850_PWM TSOUUBD on SAE JI850 PWM

ISOf{15031_5_on_ISO_14230_4 ISO OBD on KWP2000 K-Line

[SOJ15031_5_on_SAE_]J1939_73 ISO OBD on Truck and Bus CAN

SAH J1939_73_on_SAE_]J1939_21 Truck and Bus on CAN

SAH J1587_on_SAE_]J1708 Truck and Bus on UART

SAH J2610_on_SAE_]J2610_SCI Chrysler SCI

ISO{11898_RAW [SO RAW CAN

[SOJ11783_12_on_ISO_11783_5 Diagnostics on ISOBUS
1S0f{14229_3_on_ISO_15765_2_with_ISO_11783_5 ISO UDS on ISOBUS

SAH J2190_on_ISO_9141_2_and_ISO_14230_2 Enhanced Diagnostics on 9141 K-Line and KWP2000 KiLine
1SOf{15031_5_on_ISO_9141_2_and_ISO_14230_4 ISO OBD_o1n9141-2 K-Line and KWP2000 K-Line

SAH J2190_on_SAE_]J1850 Enhanged Diagnostics on SAE J1850

1SO{15031_5_on_SAE_]J1850 [SO'OBD on SAE J1850

1S0f{14229_5_on_ISO_13400_2 ISO UDS on DolP

Sin¢e some of the default values differbetween the two supported bus types, it is not possible to define a
single default value. If the definition-of a single default value is mandatory (e.g. in ODX CQMPARAM-
SPHCs), the value shall be ignoted by the D-PDU API. Implementations shall set the valuges of those

Con

B.1

The
of 4

sup.

1Params internally according to Table ].2 after detection of the used bus type.

.6 D-PDU API optional OBD protocol short names

se OBD protocels will allow an OBD application to perform a quick OBD initialization. Mahy features
n OBD initialization are supported internally by the D-PDU API when the below protocols are
ported. See Annex | for more information regarding OBD initialization supported by the DrPDU API.

Table B.4 — OBD protocol shortnames

Short name

Protocol description

[SO_OBD_on_K_Line

ISO OBD on 9141-2 K-Line and KWP2000 K-Line

ISO_OBD_on_SAE_]1850

ISO OBD on SAE ]J1850 VPW and SAE J1850 PWM

ISO_OBD_on_ISO_15765_4

ISO OBD on CAN

ISO_OBD_on_SAE_J1939_73

ISO OBD on Truck and Bus CAN

©IS
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B.2 Standard protocol pin types and short names

The MVCI protocol module communicates to a vehicle serial bus using one or more vehicle connector
pins. These pins 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), DoIP TX_Minus_Line
K UART K-Line (e.g. KWP2000)
L UART L-Line (e.g. 1SO 9141-2)
TX UART uni-directional transmit (e.g. SAE J2190), DolIP 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), DolIP RX_Minus_Line
SINGLE Single wire [e.g. SW_CAN, and UART bi-directional transmit/receive (e.g. SAE J2740)]
PROGV Pin to set the programmable voltage on DLC
IGNITION_CLAMP Pin to read the ignition sense state from DLC

NOTE  Thle DolP pins are used for documentation but are not considered for the D-PDU API. See K.3.2.

B.3 Standard protocol communication parameters (ComParams)

B.3.1 Pr¢tocol ComParam description.method

ISO 2290111 (ODX specification) already. defines mechanisms for the description of ComParams fpr a
protocol. The D-PDU API can be uséd)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
0DX specifjcation).

For each protocol that thé MVCI protocol module supports, the MDF shall assign the reference between
the ComPafams and thédmique protocol id. For each protocol, the MDF includes the following elemepts:

— ProtocplName:

— Short name and unique ID for each protocol ComParam.

The format for each standard protocol ComParam short name shall be CP_yyyy, where yyyy is the
parameter name. An example of a standard protocol ComParam short name would be CP_Baudrate.

NOTE For 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.
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ShortName=CP_Baudrate, LongName=Baudrate'\for CAN bus, DataType=PDU_PT_UNUM32, Min=500000, Max=500000,

Default=500000.

File: ISO15765.0DX, describes ISO 157 65\protocol capabilities.
ComParams, protocol and bus type shall-match between B and D.
Protocol=1S015765, ShortName=CP.Baudrate, ID=0x1234.

Figure B.1 — Example for ComParam configuration

application (i this case the MVCI D-Server) uses the ECU ODX file for a specific ECU, which uses
focol ISO 15%765. This file contains the protocol ComParams, which are required for the specific ECU.
examplesthie CAN bus baud rate for the specific ECU is specified by the short name Cp_Baudrate. The
F' contain$ entries for all protocol ComParams of each protocol supported by the MV(I protocol

ralue of 0x1234. The ID value has been assigned by the MVCI protocol module suppli¢r and it is

lule. Therefore, it contains the entry Cp_Baudrate for protocol ISO 15765 together with tie assigned

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:

©IS

short name;
long name;
ComParam class;

layer info;
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ComParam data type;
minimum value;
mvalue;

default value (per protocol).

To avoid the usage of different short names for the same ComParams with MVCI protocol modules from
different suppliers, see Tables B.1 and B.3. In most cases, the ComParam names are similar or even

identical td

those used in SAE J2534-1 and RP1210a specifications (see these specifications for details).

For differept protocols, it is recommended to use the same designations for protocol ComParams,in|the
corresponding protocol specifications. It is not required that a MVCI protocol module support.all listed
protocol ComParams. However, if a MVCI protocol module supports a protocol ComParam listed below,
it is mandaftory that the listed protocol ComParam short name is used in the MDF.
The ID valtie for each protocol ComParam can be freely assigned by the MVCI supplier because the ID
value is us¢d only within the supplier-specific D-PDU APL
B.3.2 ComParam class
Each ComParam belongs to an ODX PARAM-CLASS. Table B.6 .includes a list of the relevant QDX
PARAM-CLASS.
typedef enun] E_PDU_PC {
PDU_PC|TIMING =1,
PDU_PC]INIT =2,
PDU_PC|COM =3,
PDU_PC|ERRHDL =4,
PDU_PC|BUSTYPE =5,
PDU_PCJUNIQUE_ID =6,
PDU_PC|TESTER_PRESENT =7,
} T_PDU_PC;
Table B.6 — Definition of the ODX ComParam classes
D-PDU APl 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_INIL INIT ComParams-forinitiation-of communication,e-g-trigger addrdss
or wakeup pattern.
PDU_PC_COM CoOM 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.
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D-PDU API ComParam Class

ODX PARAM-CLASS

Class description

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 will be active for the
new ComLogicalLink.

PDU_PC_UNIQUE_ID

UNIQUE_ID

This type of ComParam is used to indicate to both the

CuulLugiLcﬂLiul\ amd-the appli\.cuiuu thratthreformmation is used
for protocol response handling from a physical or' furctional
group of ECUs to uniquely define an ECU response!

PDU

_PC_TESTER_PRESENT

TESTER_PRESENT

This type of ComParam is used for TesterPresént typg of
ComParams (CP_TesterPresentxxx). TesterPresent ComParams
cannot be changed temporarily using the TempParamhUpdate flag
like other ComParams. Using thistype of ComParam lass
enables an application and database to properly conffigure and
use TesterPresent ComParams.

B.3

Eac

type|

.3 ComParam data type

PDY, PT_LONGFIELD

PDU_PT_STRUCTFIELD

=0x00000109,

=0x00000108,

length and actual length fields. See B.3.3.1 for the definiti
/* Structure contains a void * pointer to an array of struct]
ComParamStructType item determines the type of structi
typecasted onto the void * pointer. This structure contain
for maximum number of struct entries and the actual nun
struct entries. See B.3.3.2 for the definition. */

/* Structure contains an array of UNUM32 entries with a

h ComParam has a data type which describes the possibledata types for ComParams.

def enum E_PDU_PT {

PDU_PT_UNUM8 = 0x00000101, /* Unsighed byte */

PDU_PT_SNUMS8 =0x00000102, /¥Signed byte */

PDU_PT_UNUM16 =0x00000103, /* Unsigned two bytes */

PDU_PT_SNUM16  =0x00000104, /* Signed two bytes */

PDU_PT_UNUM32 =0x00000105, /* Unsigned four bytes */

PDU_PT_SNUM32 =0x00000106, /* Signed four bytes */

PDU_PT_BYTEFIELD = 0x00000107, /* Structure contains an array of UNUMS8 bytes with a makimum

n. */
ures. The
re to be

s a field

hber of

naximum

} T_PDU_PT;

B.3.3.1 ComParam BYTEFIELD data type

typedef struct {

UNUM32 ParamMaxLen;

length and actual length fields. See B.3.3.3 for the definition. */

/* Contains the maximum number of UNUMS8 bytes the ComParam can contain in

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

© ISO 2022 - All rights reserved

153


https://standardsiso.com/api/?name=60f562205eb268a094ce497910ef1c10

IS0 22900-2:2022(E)

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 UNUMS8 bytes 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.
UNUMS | *pDataArray; /* Pointer to an array of UNUM8 values */
} PDU_PARANI_BYTEFIELD_DATA;

NOTE 3 In the MDF (see F.2), the elements MIN_VALUE, MAX VALUE and DEFAULT_VALUE-are optional at the
COMPARAM_REF and COMPARAM, the only exception is DEFAULT_VALUE which is mandatory at COMPARAM. [This
is to ensure that ParamMaxlen is always retrievable from the MDF.

B.3.3.2 CpmParam STRUCTFIELD data type

typedef strucf {

T_PDU_QPST ComParamStructType; /* type of ComParam Structure‘being used. See B.3.3.2.1*/

UNUM37] ParamMaxEntries; /* Contains the maximum/number of struct entries the ComParam can
contain in pStructArray’ The D-PDU API allocates this amount of memory
based on the size 6f the structure type prior to a call of PDUGetComParafn.
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).*/

NOTE 1 A MAX VALUE entry does not appear at the corresponding
COMPARAM_REF or COMPARAM for this type of ComParam.
UNUM37] ParamActEntries; /* Contains the actual number of struct entries in pStructArray. The valup 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.

void *pStructArray; /* Pointer to an array of structs (typecasted to the ComParamStructTyp¢g) */

} PDU_PARAN STRUCTFIELD DATA;

NOTE 3  STRUCTFIELD type structures (i.e. structures pointed to by pStructArray) are on even byte boundaries.
NOTE 4 In the MDF (see F.2), the elements MIN_VALUE, MAX_VALUE and DEFAULT_VALUE are optional at the

COMPARAM_REF and COMPARAM, the only exception is DEFAULT_VALUE which is mandatory at COMPARAM. This
is to ensure that ParamMaxlen is always retrievable from the MDF.

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.
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typedef enum E_PDU_CPST{

PDU_CPST_SESSION_TIMING = 0x00000001, /*See ComParam struct type
PDU_PARAM_STRUCT_SESS_TIMING */

PDU_CPST_ACCESS_TIMING = 0x00000002, /*See ComParam struct type
PDU_PARAM_STRUCT_ACCESS_TIMING

PDU_CPST_TLS_VERSION_AND_CIPHER = 0x00000003, /* See ComParam struct type

PDU_PARAM_STRUCT_TLS_VERSION_AND_CIPHER */
} T_PDU_CPST;

B.3{3.2.2 ComParam STRUCTFIELD = Session timing

Structure used for a STRUCTFIELD ComParam of ComParamStructType = PDU_CPST_SESSION_TIMING.

typefdef 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. Usgd 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. */

UNUMS8 P2Star_high; /* 10 ms resolution. High byte of the enhanced (NRC 78 hex) P2Can_Server_max
supported by the server for théiactivated diagnostic session. Used for ComParam
CP_P2Star */

UNUMS8 P2Star_low; /* 10 ms resolution. Low'byte of the enhanced (NRC 78 hex) P2Can_Server_max gupported

by the server forthe activated diagnostic session. Used for ComParam CP_P2Star{*/
} PDU_PARAM_STRUCT_SESS_TIMING;
NOTE The valid value range-forthe struct member “session” is [1;127] ([0x01;0x7F]) only.

In QDX 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.

B.3|3.2.3 ComParam STRUCTFIELD = Access timing

Structure used for a STRUCTFIELD ComParam of ComParamStructType = PDU_CPST_ACCE$S_TIMING.
This structure is used for both ECU ComParams and Tester ComParams (see CP_AccessTiming_Ecu and
CP_AecessTimingOverride).

typedef struct {

UNUMS8 P2Min; /* 0,5 ms resolution. Minimum time between tester request and ECU response(s). Used for
ComParam CP_P2Min */

UNUMS8 P2Max; /* Resolution (see ISO 14230-2:2013, Table 5). Maximum time between tester request and ECU
response(s). Used for ComParam CP_P2Max. */

UNUMS8 P3Min; /* 0,5 ms resolution. Minimum time between end of ECU responses and start of new tester
request. Used for ComParam CP_P3Min. */

UNUMS8 P3Max; /* 250 ms resolution. Maximum time between ECU responses and start of new tester request

Used for ComParam CP_P3Max_Ecu or CP_P2Star for the Tester*/
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UNUMS8 P4Min;

/* 0,5 ms resolution. Minimum inter byte time for tester request. Used for ComParam CP_P4Min.

*/

UNUMS TimingSet; /* Set number allowing multiple sets of timing parameters:

1 = default timing set used by ECU on a TPI 1 request from the Tester. (Values also returned by
the ECU ona 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))

3 = override timing values set by tester (ECU does not use values set by Tester, but instead

} PDU_PARANI_STRUCT_ACCESS_TIMING;

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 ECHJ) */

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.
B.3.3.2.4 |ComParam STRUCTFIELD = TLS version and cipher
Structure used for a STRUCTFIELD ComParam of  ComParamStructType =
PDU_CPST|TLS_VERSION_AND_CIPHER. This structure.~is’ used for the Tester ComParam
CP_DolIPTl$VersionAndCipher.
typedef strucf
{
/* TLS versipn encodings (major,minor) TLS1.2=(3,3) TLS}t.3=(3,4) */
UNUMS TlsNlajorVersion; /* Major version numberof the TLS protocol version */
UNUMS TIsNlinorVersion; /* Minor version number of the TLS protocol version */
UNUMS CiplerActEntries; /* Contains the actualnumber of configured cipher
suites in the CipherList¥*/
UNUM16 CipherList[5]; /* Up to 5 TLS iplier suites can be configured to be
used within the-handshake for the related version */
} PDU_PARANI_STRUCT_TLS_VERSION-AND_CIPHER;
NOTE The UNUM16«value of the pCipherList structure is constructed by using the 1st byte of the IANA
(https://www.iana.org/assignments/tls-parameters/tls-parameters.xhtml#tlsparameters) registered valud as
most significant byte and the 2nd byte as least significant byte (e.g.
TLS_ECDHE|[ECDSA-WITH_AES_128_GCM_SHA256 [0xCO0, 0x2B] = 0xC02B).
B.3.3.3 CemParamLONGEELD 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.
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/* 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 o
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.

/* Pointer to an array of UNUM32 values */

f

NOTE 3

In the MDF (see F.2), the elements MIN_VALUE, MAX_VALUE and DEFAULT_VALUE arecop,

COMPARAM_REF and COMPARAM, the only exception is DEFAULT_VALUE which is mandatory at-COM}
is tg ensure that ParamMaxlen is always retrievable from the MDF.

B.3l14 ComParam support

Each ComParam may or may not be supported by a MVCI protocol moduleiAf a MVCI proto

sup.

MVCI protocol module. OEM-specific ComParams may be defined but will not be part of the sf

ECU specific ComParams will not be interpreted by the D-PDUAPI. In case an ECU-specific Ca
pasped to the D-PDU AP], the API will return an error code.

Tablle B.7 provides the definition of the ODX ComParam support types.

Table B.7 — Definition of the'ODX ComParam support types

tional at the
ARAM. This

col module

orts a protocol, then only the ComParams that are considered “standard” shall be suppojrted by the

andard.

mParam is

CpmParam support Acronym Type description
PDY_PS_STANDARD S The ComParam belonging to a standardized protocol shall be supported by the D-
PDU.ARDsystem to be compliant with this document for every protocol supported by
the DPDU API. These ComParams apply to both the tester and the ECU ynless
CPUSAGE (see B.3.5) is specified.
PDU_PS_OPTIONAL 0 This ComParam does not have to be supported by the D-PDU API.

B.3l5 ComParam usage

In the D-PDU API*ComParam tables, the optional ComParam usage acronyms “T” and “E” 3
indicate whethera ComParam is relevant only for a Tester/MVCI protocol module (“T”) or w
only relevantfor ECU software generation or configuration (“E”). Ifa ComParam is relevant for
and ECUsnone of the acronyms “T” or “E” are used.

ire used to
hether it is
both tester

In ODX¥for each COMPARAM the attribute CPUSAGE shall be set to one ofthe pnccih]n values

“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.

© ISO 2022 - All rights reserved
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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 dowp to
the D-PDU API by an MCD 3D/MVCI Diagnostic Server. The ComParam is npt
specified within the D-PDU API standard.

B.3.6 ComParam OSI layer reference
Each ComHaram is applicable to a specific OSI Layer as shown in Table B.9.
Table B.9 — Definition of the OSI layer
Layer information Acronym Layer description

PDU_PL_APHLICATION APP ComParams in this layer apply to timing and error handling elements that{are
referenced in the application layer specifications.

PDU_PL_TRANSPORT TRANS ComParams in thisdayer apply to timing and configuration elements that gre
referenced in the\Transport/Network layer specifications. These ComPargms
are used to cofnifigure header bytes, develop CAN ids, framing information,
checksums, ett.

PDU_PL_PHYSICAL PHYS ComParams in this layer apply to elements that are referenced in the
datalink/physical layer specifications. These ComParams affect the physicpl
characteristics of bus configuration.

B.4 ComParam summary tables

B.4.1 Application layex

Table B.10|lists the ComParams applicable to the application layer. If a ComParam is used by a particplar
protocol, the appropriate acronyms for the ODX ComParameter type (S, 0) and the ODX ComParamgter
usage (T, EJ) aré included.
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B.4.2 Transportlayer

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, 0) and the ODX ComParameter
usage (T, E) are included.
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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, 0) 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

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. The information provided in Table B.13 allows defining
the CAN ID format for ISO_15765 and ISO_11898.

Table B.13 — CAN ID format (UNUM32) for ISO_15765 and ISO_11898

Bit position Name Description

6 Addressing Scheme Ext This flag, in combination with bit 3 (Addressing Scheme)] provides

cumulative information about the used addresing schemg according
to ISO 15765-2 (Normal, Extended, NormalFixed or-Mixefl
addressing).
0 = No information about NormalFixed or Mixed addressing
1 =If bit 3 = 0, NormalFixed addressing-is used
1 =If bit 3 = 1, Mixed addressing is used-(Byte 1 of CAN fifame will
contain N_AE)

5,4 Padding Overwrite 00 = Use CP_CanFillerByteHandling for padding control

01 = Reserved

10 = Padding explicitly disabled for this CAN Id (overwrif
CP_CanFillerByteHandling)

[¢)

11 = Padding explicitly enabled for this CAN Id (overwritg
CP_CanFillerByteHandling)

NOTE 1 . These bits only apply to the CAN Ids transmitted by the
MVCI, 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 contdin 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

Additional valués for the format ComParams may be configured in order to identify NormalFixed or
Mixed addressing as illustrated in Table B.14.

Table B.14 — Combination of bit6 and 3 to identify addressing scheme

Bit 6 Bit 3 Adressing scheme
0 0 Normal
0 1 Extended
1 0 NormalFixed
1 1 Mixed

Table B.15 provides a summary of possible coded values for the CAN ID format ComParams.
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Table B.15 — 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 normal normal unsegmented 11-bit without FC [ normal unsegmented 11-bit
CP_CanFillerByteHandling for
padding control

0x01 normal normal unsegmented 11-bit with FC n/a

0x02 normal normal 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-1¥-bit w/o F(
CP_CanFillerBytéHandling for
padding control

0x05 n¢rmal normal segmented 11-bit with FC normal segmeénted 11-bit with F
CP_CanFillerByteHandling for
padding control

0x06 n¢rmal normal segmented 29-bit normal segmented 29-bit w/o F(
CP_CanFillerByteHandling for
padding control

0x07 n¢rmal normal segmented 29-bit with FC normal segmented 29-bit with F
CP_CanFillerByteHandling for
padding control

0x08 n¢rmal extended unsegmented 11-bit without FC [ extended unsegmented 11-bit
CP_CanFillerByteHandling for
padding control

0x09 n¢rmal extended unsegmented 11-bit with FC n/a

0x0A n¢rmal extended unsegmerted 29-bit without FC [ extended unsegmented 29-bit
CP_CanFillerByteHandling for
padding control

0x0B n¢rmal extended unsegmented 29-bit with FC n/a

0x0C n¢rmal extended segmented 11-bit without FC [ extended segmented 11-bit w/o FC
CP_CanFillerByteHandling for
padding control

0x0D n¢rmal extended segmented 11-bit with FC extended segmented 11-bit with [FC
CP_CanFillerByteHandling for
padding control

0x0E n¢rmal extended segmented 29-bit without FC [ extended segmented 29-bit w/o FC
CP_CanFillerByteHandling for
padding control

0xOF normal extended segmented 29-bit with FC extended segmented 29-bit with FC
CP_CanFillerByteHandling for
padding control

0x10- Reserved

0x1F

0x20 Disable normal unsegmented 11-bit without FC | normal unsegmented 11-bit Do not

padding use CP_CanFillerByteHandling for

padding control

0x21 Disable normal unsegmented 11-bit with FC n/a

padding
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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
0x22 Disable normal unsegmented 29-bit without FC | normal unsegmented 29-bit Do not
padding use CP_CanFillerByteHandling for
padding control
0x23 Disable normal unsegmented 29-bit with FC n/a
padding
0x24 Disable normal segmented 11-bit without FC | normal segmented 11-bit w/o FC
padding Do notuse
CP_CanFillerByteHandling for
padding control
0x2p Disable normal segmented 11-bit with FC normal segmented 11-bjt with FC
padding Do not use
CP_CanFillerByteHandlipg for
paddifig,control
0x2b Disable normal segmented 29-bit without FC | normal segmented 29-bjt w/o FC
padding Db not use
CP_CanFillerByteHandling for
padding control
0x2[7 Disable normal segmented 29-bit with FC normal segmented 29-bjt with FC
padding Do not use
CP_CanFillerByteHandling for
padding control
0x2B Disable extended unsegmented 114bit without FC | extended unsegmented [L1-bit Do
padding not use CP_CanFillerBytgHandling
for padding control
0x2P Disable extended unsegmentéd 11-bit with FC n/a
padding
0x2A Disable extended unsegmented 29-bit without FC [ extended unsegmented R9-bit Do
padding not use CP_CanFillerBytgHandling
for padding control
0x2B Disable extended unsegmented 29-bit with FC n/a
padding
0x2C Disable extended segmented 11-bit without FC | extended segmented 11tbit w/o FC
padding Do not use
CP_CanFillerByteHandling for
padding control
0x2D Disable extended segmented 11-bit with FC extended segmented 11tbit with FC
padding Do not use
CP_CanFillerByteHandling for
padding control
0x2E Disable extended segmented 29-bit without FC | extended segmented 29tbit w/o FC
padding Do not use
CP_CanFillerByteHandling for
padding control
0x2F Disable extended segmented 29-bit with FC extended segmented 29-bit with FC
padding 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
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Coded
value

Bit 5,4:
Padding
Overwrite

Bit 3:
Addressing
Scheme

Bit 2:
Data Transfer
Handling

Bit 1:
CANID
Size

Bit 0:
Flow
Control

Description

0x32

Enable padding

normal

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

11-bit

without FC

normal segmented 11-bit w/o FC
Do not use

CP_CanFillerByteHandling for
padding control

0x35

Emable padding

normal

segmented

11-bit

with FC

normal segmented 11-bitwith F
Do not use
CP_CanFillerByteHandling for
padding contrdl

0x36

Emable padding

normal

segmented

29-bit

without FC

normal segmented 29-bit w/o F(
Do not use
CP_GanFillerByteHandling for
padding control

0x37

Emable padding

normal

segmented

29-bit

with FC

normal segmented 29-bit with F
Do not use
CP_CanFillerByteHandling for
padding control

0x38

Emable padding

extended

unsegmented

11-bit

without FC

extended unsegmented 11-bit Dd
not use CP_CanFillerByteHandling
for padding control

0x39

Emable padding

extended

unsegmented

11+bit

with FC

n/a

0x3A

Emable padding

extended

unsegmented

29-bit

without FC

extended unsegmented 29-bit Dd
not use CP_CanFillerByteHandling
for padding control

0x3B

Emable padding

extended

unsegmented

29-bit

with FC

n/a

0x3C

Emable padding

extended

ségmented

11-bit

without FC

T

extended segmented 11-bit w/o FC
Do not use
CP_CanFillerByteHandling for
padding control

0x3D

Emable padding

extended

segmented

11-bit

with FC

extended segmented 11-bit with [FC
Do not use
CP_CanFillerByteHandling for
padding control

0x3E

Emable padding

extended

segmented

29-bit

without FC

T

extended segmented 29-bit w/o FC
Do not use
CP_CanFillerByteHandling for

padding control

0x3F

Enable padding

extended

segmented

29-bit

with FC

extended segmented 29-bit with FC
Do not use
CP_CanFillerByteHandling for
padding control

NOTE 2

Table B.15 does not consider the Addressing Scheme Ext bit (bit 6), but can be enhanced accordingly.

Table B.16 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.15.
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Table B.16 — Coded values for CP_CanPhysReqFormat and CP_CanFuncReqFormat

Coded
value

Bit 3:
Addressing
Scheme

Bit 2:
Data Transfer
Handling

Bit 1:
CANID
Size

Bit 0:
Flow
Control

Description for
CP_CanPhysReqFormat and
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 Tanget/(ECU).

0x0B

normal

unsegmented

29-bit

with FC

n/a

0x0p

normal

segmented

11-bit

without FC

Normal addressing for Souree,(Téster), USPT Message
Transmit (Segmented transmits), 11-bit CAN ID Size,
No Flow Control framesyare expected from|Target
(ECU).

0x0p

normal

segmented

11-bit

with FC

Normal addressing-for Source (Tester), USDT Message
Transmit (Segmented transmits), 11-bit CAN ID Size,
Flow Contrel frames are expected from Target (ECU).

0x0pb

normal

segmented

29-bit

without FC

Normal,addressing for Source (Tester), USPT Message
Transiit (Segmented transmits), 29-bit CAN ID Size,
No Flow Control frames are expected from|Target
(ECU).

0x0[7

normal

segmented

29-bit

with FG

Normal addressing for Source (Tester), USPT Message
Transmit (Segmented transmits), 29-bit CAN ID Size,
Flow Control frames are expected from Tafget (ECU).

0x0B

extended

unsegmented

11-bit

without FC

Extended addressing for Source (Tester), JUDT
Message Transmit (No PCI Bytes), 11-bit CAN ID Size,
No Flow Control frames are expected from|Target
(ECU).

0x0pP

extended

unsegmented

11-bit

with FC

n/a

0x0A

extended

unsegmented

29-bit

without FC

Extended addressing for Source (Tester), JUDT
Message Transmit (No PCI Bytes), 29-bit CAN ID Size,
No Flow Control frames are expected from|Target
(ECU).

0x0B

extended

unsegmented

29-bit

with FC

n/a

0x0C

extended

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 expectpd from
Target (ECU).

0x0p.

extended

segmented

11-bit

with FC

Extended addressing for Source (Tester), USDT
]\Aaccqgn Transmit (Qngmnnfnr‘ hr'nncm“'c), 11-bit CAN

ID Size, Flow Control frames are expected from Target
(ECU).

0x0E

extended

segmented

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).

0xO0F

extended

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).
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NOTE 3  Table B.16 does not explicitly consider the PaddingOverwrite bits (bits 4 and 5), but can be enhanced
accordingly.

Table B.17 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.15.

Table B.17 — Coded values for CP_CanRespUSDTFormat

Coded A dg:z:;in Da taB'Il‘:'zr:ls fer Cilltl iD Bit 0: Flow Description for
value P g - o Control CP_CanRespUSDTFormat

0x0 nermal unsegmented 11-bit |without FC n/a

0x1 nprmal unsegmented 11-bit |with FC n/a

0x2 nprmal unsegmented 29-bit | without FC n/a

0x3 nprmal unsegmented 29-bit |with FC n/a

0x4 nprmal segmented 11-bit | without FC Normal addressing for Target (ECU), USDT Messaggd
Receive (Segmented recgives), 11-bit CAN ID Size, No
Flow Control is sent when-a First Frame is received

0x5 nprmal segmented 11-bit |with FC Normal addressing for Target (ECU), USDT Messaggd
Receive (Segmerited receives), 11-bit CAN ID Size, Hlow
Control is sent'when a First Frame is received.

0x6 nprmal segmented 29-bit | without FC Normal addressing for Target (ECU), USDT Messaggd
Receive(Segmented receives), 29-bit CAN ID Size, No
Flow<Control is sent when a First Frame is received

0x7 nprmal segmented 29-bit |with FC Normal addressing for Target (ECU), USDT Messaggd
Receive (Segmented receives), 29-bit CAN ID Size, Hlow
Control is sent when a First Frame is received.

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 n/a

0xB extended unsegmented 29-bit |with FC n/a

0xC extended segmented 11-bit |without FC Extended addressing for Target (ECU), USDT Message
Receive (Segmented receives), 11-bit CAN ID Size, No
Flow Control is sent when a First Frame is received

0xD extended segfented 11-bit |with FC Extended addressing for Target (ECU), USDT Message
Receive (Segmented receives), 11-bit CAN ID Size, Hlow
Control is sent when a First Frame is received.

OxE extended segmented 29-bit | without FC Extended addressing for Target (ECU), USDT Message
Receive (Segmented receives), 29-bit CAN ID Size, No
Flow Control is sent when a First Frame is received

0xF extended segmented 29-bit | with FC Extended addressing for Target (ECU), USDT Message
Receive (Segmented receives), 29-bit CAN ID Size, Flow
Control is sent when a First Frame is received.

NOTE4  The PaddingOverwrite bits (bits 4 and 5) do not apply to the ComParam CP_CanRespUSDTFormat.

Table B.18 provides a list of the coded values for CP_CanRespUUDTFormat CAN ID format ComParam.
This list includes the applicable subset of coded values defined in Table B.15.
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Table B.18 — Coded values for CP_CanRespUUDTFormat

Bit 3: Bit 2: Bit 1: . A
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, YUDT
Message Receive (No Flow Control)

0x3] normal unsegmented 29-bit | with FC n/a

0x4 normal segmented 11-bit |withoutFC |n/a

0x5 normal segmented 11-bit | with FC n/a

0x6) normal segmented 29-bit | without FC |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 Flow Control)

0x9 extended unsegmented 11-bit | with FC n/a

OxA extended unsegmented 29-bit | without FC | Extended addressing for Target (ECU), UUDT Message
Receive (No PCI Bytes), 29-bit CAN ID Size, UUDT
Message Receive (No Flow Control)

0xB extended unsegmented 29-bit | withFC n/a

0xC extended segmented 11-bit_fwithout FC |n/a

0xD extended segmented 11-bit- |with FC n/a

O0xE extended segmented 29-bit | without FC |n/a

O0xF extended segmented 29-bit | with FC n/a

NOTE5  The PaddingOverwrite bits (bits 4 and 5) do not apply to the ComParam CP_CanRespUUDTFormat.
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B.4.4.1 CAN identifier format example

Figure B.2 illustrates the CAN Id format configuration.

MVCI

Multi-Frame Request
MvCI ECU
o "y FirstFrame

CP_CanPhysReqld = 0x341
CP_CanPhysReqFormat = 0x0C
CP_CanPhysReqExtAddr = OXFE

CP_CanFuncReqld = 0x18DACSF1
CP_CanFuncReqFormat = 0x0F
CP_CanFuncReqExtAddr = 0x3E

ECU

FlowControl Frame
CP_CanRespUSDTId = 0x18DAF1C8
CP_CanRespUSDTFormat = 0X0F
LP:CanResplISDTExtAddr < 0x3E

C
CP_CanPhysR4qld = 0x341
CP_CanPhysReqFagmat = 0x0C
CP_CanPhysReqExtAddr = OXFE

11-bit, USDT, Extended Addressing for Source (Tester)
Normjl Addressing for Target (ECU), No Flow Control to
ECU, No Flow Control expexted from ECU — Physical

STmin

MVCI

Addressing

ECU

FirstFrame

UUDT respeonse

ConsecutiveFrames
CP_CanFuncReqId = 0x18DACSF1
CP_CanFuncRegFormat = 0xOF
CP_CanFuncReqExtAddr = 0x3E

ConsecutiveFrames
CP_CanFuncReqld = 0x18DAC8F1
CP_CanFuncRegFormat = 0x0F
CP_CanFuncReqExtAddr = 0x3E

29-bit, USDT, Extended Addressing for Source (Tester)
ExtendedAddressing for Target (ECU), Flow Control to and
from ECU > Functional Addressing

Multi-Frame Response

CP_CanRespUSDTId = 0x441
CP_CanRespUSDTFormat = 0x04
CP_CanRespExtAddr=n/a

ConsecutiveFrame(s)
CP_CanRespUSDTId = Ox441
CP_CanRespUSDTFormat = 0x04
CP_CanRespExtAddr=n/a

ECU

UUDT frame(s)

MVCI

FlowControlFrame
CP_CanFuncReqld = 0x18DAC8F1
CP_CanFuncRegFarmat = 0x0F
CP_CanFuncRegExtAddr = 0x3E

FlowControlFrame
CP_CanFuncReqld = 0x18DACSF1
CP_CanFuncReqFormat = 0x0F
CP_CanFuncReqExtAddr = 0x3E

CP_CanRespUUDTId = 0x141
CP_CanRespUUDTFormat = 0x00
ExtendedAddress =n/a

11-bit, UUDT, Normal Addressing fpr Source
(Tester) Normal Addressing for Target (ECU),
No Flow Control

ECU

:

BS=2

ConsecutiveFrame
CP_CanRespUSDTId = 0x18DA1C8
CP_CanRespUSDTFormat = OxQF
CP+CanRespUSDTExtAddr = 0x3E

FirstFrame
CP_CanRespUSDTId = 0x18DAH1C8
CP_CanRespUSDTFormat =
CP+CanRespUSDTExtAddr = 043E

ConsecutiveFrame
CP_CanRespUSDTId = 0x18DAH1C8
CP_CanRespUSDTFormat = 0x(QF
CP+CanRespUSDTExtAddr = 0§3E

ConsecutiveFrame
CP_CanRespUSDTId = 0x18DA1C8
CP_CanRespUSDTFormat = 0xQF
CP+CanRespUSDTExtAddr = 053K
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Figure B.2 — Example #1 CAN Id format configurations
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B.4.4.2 CAN frame example

Figure B.3 illustrates CAN Id format configuration.

CP_CanPhysReqFormat CP_CanPhysReqFormat
Extended addressing for source = 1 ———— —— Extended addressing for target =1
CAN segementation = 1 (USDT) Used for Reg Used for Resp CAN seg ion = 1 (USDT)
Can Id size = 1 (29-bit) Can Id size = 1 (29-bit)
Flow Control Expected from Target=1 —— — Send Flow Control on First Frame = 1
CP_CanPhysReqExtAddr
CP_chnPhysReqld
MvCI ECU CP_CanRespUSDTExtAddr
| canid [p#1[p#2][D#3 [ D#4 [D#5]Dit6 [D#7] D8 | FirstFrame CP_CanRespUSDTId

[1eoacers [3 J[ra oL [ o [0 [0 [ p [ p |
| | Extendedfor source =1

[ can1a [p#1[p#2] D#3[D#4 [D#b [ D26 [D#7] Di8 |

FlowCi 1 Fi
v.v - E" ontrolbrame | eoarics | sh@ Y = | ot |

[ can1a |D#1|D#2|D#3|DM|D#5|D#6|D#7|D#slr E | |

[18oacers [ 35 [ra | o [ o [ o [0 [ ] » | \
[ —

In
| === ']m vy

[can1d [p#1][p#2]|D#3 [D#4 [D#f | D#t6 [ D#7 | D8 |

[
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Figure B.3 — Example #2 CAN Id format configurations

© ISO 2022 - All rights reserved 181


https://standardsiso.com/api/?name=60f562205eb268a094ce497910ef1c10

IS0 22900-2:2022(E)

B.4.5 Non-CAN ComParam examples

Figure B.4 illustrates non-CAN functional addressing.

Functional Request ComParams
(Used to construct a proper request messages) Non-CAN
CP_FuncReqFormatPriorityType = 0x68 Functional Addressing Note: Example
CP_FuncReqTargetAddr = 0x6A ComParams for
150 9141-2
CP_T: ddress = 0xF2
CP_TesterSourceAddress
CP_FuncReqTargetAddr CP_EcuRespSourceAddress
— cr Targetadur
CP. ‘matPFiorityTy] L
CP_FuncReqFormatPriorityType
mMva ECU1 i l
[ HDR#1 | HDR#2 | HDR#3 | D#1 | D#2 | D#3 | D#4 | ECU 2
[48 [ ea [ 2 [sm[D[D[cs| > [ HDR#1 | HDR#2 | HDR¥3 | D#1 | D#2 | D#3 | D#4 |-D#5 | p#6 |
48 [ 68 | 10 [sp| p | p.J*D/] D | [es |
CP_EcuRespSourceAddress
CP_FuncReqTargetAddr

CP_FuncReqFormatPriorityType i

Unique Resgjonse Identifler Table ‘

(Used for proper rhessage response handling) HDR#1 | HDR#2 | HDR#3 | D#1 | D#2 | D#3 | D#4 | D#5 |
48 6B 18 Jsp [ p [ D [ D |[¢cs |

CP. rlorityType = 0x48 Entry 0-> ECU 2

cP T = ax6B 4‘

CP_EcuRespSourceAddress = 0x10

2; - "'::;;:" =4 Entry 1->ECU1

cp Address = 0x18

Figure B.4 — Example #1 Non-CAN functional addressing

Figure B.5 |llustrates non-CAN physical 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
MvVCI ECU1 * l
Iﬂnal;#i! HT;#Z I HT;#S I ];ﬁ; Ingzl Dﬁsl Dé* I - [ HDR#1 | HDR#2 | HDR#3 | D#1 | D#2 | D#3 | D#4 | D#5 | D#6 |
1 |1}5|rz|1o|sm|n|n|n|n|cs|

Note: Header
byte 1 masked
based on

|
|
protocol (i.e. |_
IS0 14230)

protocol (i.e.
IS0 14230)

or-Table

_Uhique Response ldentifi
(Used for proper message response handling)
CP_PysRespFormatPriorityType = 0x80 Entry0->ECU 1

CP_EcuRespSourceAddress = 0x10
(matches CP_PhysReqTargetAddr)

Figure B.5 — Example #2 Non-CAN physical addressing

B.4.6 29-bit CAN identifier data page bits

The extended data page and data page bits (Table B.19) determine which format of the 29 bit CAN
identifier shall be used for the SAE J1939 and ISO 15765-3/1S0 14229-3 protocols.

182 © ISO 2022 - All rights reserved


https://standardsiso.com/api/?name=60f562205eb268a094ce497910ef1c10

IS0 22900-2:2022(E)

Table B.19 — Definition of extended data page and data page field

Extended
data page bit | Data page bit 24 Description
25
0 0 Page 0 PGNs
SAE J1939 defined or manufacturer-defined
“Normal Communication Message” strategy if SAE J1939 is not implemented
0 1 Page 1 PGNs
SAE J1939 defined or manufacturer-defined
“Normal Communication Message” strategy if SAE J1939 is not implementéd
1 0 Reserved
SAE J1939-reserved or manufacturer-defined
“Normal Communication Message” strategy if SAE J1939s hot implemented
1 1 Used for ISO 15765-3/1S0 14229-3

B.3 ComParam detailed descriptions

B.5|1 ComParam definitions for application layer.

Tablle B.20 contains the definition of ComParams dedicated to the application layer.

Table B.20 — Applicationdayer ComParam definition table

Short name

Detailed description

Default (by protocol)

CP_LanTransmissionTime

Descriptionrifithe timeout values are used which have
been received by the ECU via session control response
(0x50), the CAN transmission time shall be added to the
timeout values.

P2 =received P2 + CanTransmissionTime (contains delay
for both transmission directions).

Type: PDU_PT_UNUM32
Range: 0x0000-0xFFFFFFFF

Resolution: 1 pus

[SO_15765_3 =1
1SO0_14229 3 =1

00000
00000

CP_LChangeSpéedCtrl

Description: Control the behaviour of the MVCI protocol
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

All = 0 (disabled

Wilb‘ll LIIU (8 dllbllliLLCd Ul lULCiVUd HIESS4d 5T llldLLilUb LIIU
CP_ChangeSpeedMessage (baud rate as specified in
CP_ChangeSpeedRate and termination resistor as specified
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 I.1.
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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
monitored for transmit and receive. When this message is
detected on the vehicle bus, the CP_ChangeSpeedRate and

(‘P_(‘hnngpqlﬁpdepc(‘h‘l ComParams are prnr‘pccnd

All Protocols: ParamActLen =
0 (not enabled)

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; 0xFF]

CP_ChangeSpeedRate

Description: The data rate to be used when switching
speed rates. When changed, this value is copied¢o
CP_Baudrate ComParam.

All=0

Type: PDU_PT_UNUM32
Range: [0; OxFFFFFFFF]

Resolution: 1 bps

CP_ChangeSpeedResCtrl

Description: This ComParam is used in conjunction with
CP_ChangeSpeedCtrl..This*ComParam is used to control
automatic loading er(unloading of the physical resource
resistor when a ¢hange speed message has been
transmitted or-received.

All =0 (DISABLE_AUTO_
RESISTOR)

Type: PDU.RT_UNUM32

Value\[0; 0xFF]

0=Net 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 (All’]‘ﬂ UNLOAD DF‘QICT(\D)

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.

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.

All=0

Type: PDU_PT_UNUM32
Range: [0; OXFFFFFFFF]

Resolution: 1 ps
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Short name

Detailed description

Default (by protocol)

CP_CyclicRespTimeout

Description: This ComParam is used for ComPrimitives
that have a NumRecvCycles set to IS-CYCLIC (-1, infinite) 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

All protocols = 0

Resolution: 1 s

CP_

DolPConnectionCloseDelay

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 for a DofP
module using this TCP connection.

Type: PDU_PT_UNUM32
Range: 0x00000000 - OxFFFFFFFF

Resolution: 1 ps

1SO_14229.5/=0

CP_

EnablePerformanceTest

Description: This ComParam (whenenabled) will place the
tester into a performance measurement mode.
Measurements will be collected,during a normal
ComPrimitive communicatiefis Session. ComParams, such
as P1Min, P2Min, Br and Gs, will be tested in this mode.
Once the testing is disabled, results of the testing will be
returned to the clientapplication.

Type: PDU_PT_UNUM32

Value [0;1]
0 = Disabled
1=-Enhabled

All protocols = 0

CP_|

EnablelnitSeqRepetition

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.

Type: PDU_PT_UNUM32

Value: [0; 1]
0 = Disabled (default)
1 = Enabled

1SO_14230_4=0
1S0_9141_2=0
1SO_14230_3=0

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
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Short name Detailed description Default (by protocol)

CP_MessagelndicationRate Description: The maximum rate for which the D-PDU API | SAE_J1939_73=0
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.

FypePBHPT-OINGM32
Range: 0x00000000 disabled
0x00000001 - OXFFFFFFFF

Resolution: 1 pus

CP_ModifyTiming Description: This parameter signals the D-PDU API to 1SO_15%765-3 =0
automatically modify timing parameters based on a _

response from the ECU. For ISO 14230-2, this would apply 150_14229.3=0
to service 0x83/0xC3 with TPI of 1, 2 or 3. For ISO 15765- (1.IS® 14230 4 =0
3/1S0 14229-3, this would apply to service 0x10/0x50. Fox
functional addressing mode, the worst case timing 1S0_14230.3=0
parameter returned by the responding ECUs shall berused. | 150 14229 5=0

Based on the protocol, the following parametersare
modified when a positive ECU response is regeived:

— CP_P2Max / CP_P6Max
— CP_P2Min / CP_P6Min
— CP_P2Star / CP_P6Star
— CP_P3Min
— CP_P4Min

NOTE 4 /The values returned by an ECU are in a different
time nesolution than the ComParams to be automatically
modified. The values will be reinterpreted from the
protocol specified time resolution to the 1 ps resolution
specified in the D-PDU API.

Type: PDU_PT_UNUM32
Value: [0;1]
0 = Disabled
1 = Enabled

CP_NetworkTransmissionTime Description: If the timeout values are used which have 1SO_14229_5=100000
been received by the ECU via session control response
(0x50), the Network transmission time shall 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.
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Short name

Detailed description

Default (by protocol)

Type: PDU_PT_UNUM32
Range: 0x00000000 - 0xFFFFFFFF

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

1SO_15765_4=50
1SO_14230_4=50

000
000

1S0_9141_2 =50000

CP_CanTransmissionTime.

NOTE 7/ For ISO_14229_5, this is the complete time,
includingthe network transmission time.

Type: PDU_PT_UNUM32
Range: [0; 100000000]

Resolution: 1 ps

Range: [0; 125000000] SAE850-VEWE100000
Resolution: 1 pis SAE_]J1850 PWM=100000
1S0_14230-3=5(000
1S0.15765_3=150000
1S0_14229_3=150000
1SO_11898_RAW|= 50000
SAE_]J1587=600p0000
SAE_]J1939_73 =R00000
SAE_]J2190=50000
CP_P2Max_Ecu Description: Performance requirementfor the server to ISO_15765_4 = 40000
e s o7 |150.14230 ¢ = pooo
performance requirement ComParam. [SO_9141_2 =50000
(CP_P2max_ECU < 1S0_14230_3 = 50000
CP_P2Max - CP_CanTransmissionTime) ISO_15765_3 = 50000
NOTE6 CP_rzmax.tcu < CP_P2Max - 1SO 14229 3 = 50000

CP_P2Min

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 P1_MAX shall be
considered as the start of the subsequent response. This is
a performance requirement ComParam.

1SO_15765_4=0
1SO_14230_4=25
1S0_9141_2 =25
SAE_]1850_VPW,|

000
00
=0

SAE_J1850_PW

=0

Type: PDU_PT_UNUM32
Range: [0; 250000]

Resolution: 1 ps

1SO_14230_3 =2
1SO_15765_3 =0
1S0_142293=0
1S0_11898 = 0
SAE_J2190 = 0

5000
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Short name

Detailed description

Default (by protocol)

CP_P2Star

Description: Timeout 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 0x78 (enhanced response timing). See
CP_RC78Handling for details describing 0x78 0x7F
handling. This parameter is used for all protocols that
support the negative response code 0x78. For some
protocols it is used instead of the recommended P3Max
parameter.

1SO_15765_3=5050000
1SO_14229_3=5050000
1SO_15765_4=5000000

(see I1SO 15765-3/
1S0_14229-3 for delta P2)

1SO_J1850_
VPW = 5000000

) BB I LA AD.
ITypC. TUU I'l_UNUNOZ

Range: [0; 655350000]

Resolution: 1 pus

I50_J1650_
PWM = 5000000

1S0_14230_3 = 5000000
1S0_14230_4 = 5000000
SAE_J2190=5000000

CP_P2Star_Efu

Description: Performance requirement for the server to
start with the response message after the transmission of'a
negative response message (indicated via N_USData.con)
with response code 0x78 (enhanced response timing). This
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 pus

1SO_15765_4=5000000
1SO_15765_3=5000000
1S0_14229_3=5000000

CP_P3Func

Description: Minimum time for the client to wait after the
successful transmission of a functionally addressed request
message (indicatéd via N_USData.con) before it can
transmit the next functionally addressed request message
in case no response is required or the requested data is
only supported by a subset of the functionally addressed
servers.

Type: PDU_PT_UNUM32
Range: [0; 125000000]

Resolution: 1 s

[SO_15765_3 = 150000
1S0_14229_3 =150000
ISO_11898_RAW =0
1SO_14229_5 = 50000

CP_P3Max_Ecu

Description: Time between end of ECU responses and start
of new tester request.

Type: PDU_PT_UNUM32

Range: [0: 100000000]
ST 1

1SO_14230_4=5000000
1SO_14230_3=5000000
1SO_9141_2 = 5000000

Resolution: 1 pus

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
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 pus

1S0_9141_2=55000
1SO_14230_4 = 55000
1SO_14230_3 = 55000
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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

Short name Detailed description Default (by protocol)
CP_P3Phys Description: Minimum time for the client to wait after the |1SO_15765_3 = 150000
ful t issi f a physically add d t
successful transmission of a physically addressed reques 1S0.14229.3 = 150000

ISO_11898_RAW =0

1SO_14229 5=5

0000

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; 125000000]
Resolution: 1 ps

Class: TIMING

Support, Usage: S,T

1S0_14229 561

000000

CP_pP6Star

Description: Enhanced timeout forthe client to wait after
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 does not support the
T_DataSOM.ind ‘interface (e.g. ISO 13400 DolP), this
ComParam shall be used instead of CP_P2Star.

Type: PDU_PT_UNUM32
Rarge: {0; 655350000]
Resolution: 1 pus

Class: TIMING

Support, Usage: S,T

1S0_14229 5=1

0000000

CP_RC21CompletionTiméout

Description: Time period the tester accepts repeated
negative responses with response code 0x21 and repeats
the same request. Timer is started after reception of first
negative response.

Type: PDU_PT_UNUM32

Range: [0; max] (max is protocol specific)

[SO_15765_4=1
1SO_14230_4=13
SAE_J1850_VPW
SAE_J1850_PWM

300000
00000
0

=0

1SO_14230_3=13

00000

Resolution: 1 pus

[SO_15765_3=1
1SO_14229 3 =1
SAE_]J2190=0

1S0_14229 5=1

300000
300000

300000

CP_RC21Handling

Description: Repetition mode in case of response code
0x7F XX 0x21.

[SO_15765_4=2
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Short name

Detailed description

Default (by protocol)

Type: PDU_PT_UNUM32
Value: [0; 2]
0 = Disabled

1 = Continue handling negative responses until
CP_RC21CompletionTimeout

2 = Continue handling unlimited (until disabled)

1SO_14230_4=2
SAE_]J1850_VPW=0
SAE_J1850_PWM=0
1SO_14230_3=0
1SO_15765_3=0
1SO_14229_3=0

SAE ‘I')1 90=0

1S0_14229 5=0

CP_RC21ReduestTime

Description: Time between negative response with
response code 0x21 and the retransmission of the same
request. If CP_P3Min is greater than CP_RC21RequestTime,
the time delay prior to the retransmission of the same
request will be CP_P3Min.

Type: PDU_PT_UNUM32
Range: [0; 100000000]

Resolution: 1 pus

1SO_15765_4= 200000
1S0_14230,4=200000
SAE_]1850-VPW=200000
SAE_]1850_PWM=20000
1SO_14230_3=200000
1S0_15765_3=10000
1SO_14229_3=10000
SAE_]J2190 =200000
1S0_14229_5=200000

CP_RC23CompletionTimeout

Description: Time period the tester accepts repeated
negative responses with response code 0x23 and repeats
the same request.

Type: PDU_PT_UNUM32
Range: [0; max] (max is protocol specific)

Resolution: 1 pus

[SO_15765_4=0
SAE_J1850_VPW=0
SAE_J1850_PWM=0
1SO_14230_3=0
[SO0_15765_3=0
1SO0_14229_3=0
SAE_]J2190=0
1S0_14229.5=0

CP_RC23Hardling

Destription: Repetition mode in case of response code
0x7F XX 0x23.

Type: PDU_PT_UNUM32
Value: [0; 2]
0 = Disabled

1 = Continue handling negative responses until
CP_RC23CompletionTimeout

[SO_15765_4=0
SAE_J1850_VPW=0
SAE_J1850_PWM=0
1SO_14230_3=0
[SO_15765_3=0
1S0_14229_3=0
SAE ]2190=0

2=Comtinue tramdting umtimited tumtitdisabled)

1S0_14229.5=0
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Short name

Detailed description

Default (by protocol)

CP_RC23RequestTime

Description: The time the D-PDU API waits to re-request
the message when receiving a negative response code
0x23. For some protocols (SAE_J1850_VPW), it is possible
to get a positive response after receiving a negative
response code 0x23, so the D-PDU API uses this ComParam
as the time to receive a possible positive response before
making the re-request. On a positive response within this
time, the re-request is cancelled. The D-PDU API postpones
the re-request until the timeout of CP_RC23RequestTime
(or a CP_P3Min timeout, in case CP_P3Min is greater than

1SO_15765_4=200000

SAE_]J1850_VPW=200000
SAE_]J1850_PWM=200000

1SO_14230_3=200000

1SO_15765_3=0
1SO_14229_3=0

Value: [0; 2]
0 = Disabled

1SO_14230_3=2
1SO_15765_3=2

SAE 12190-200000
CP_RC23RequestTime). For ISO 14230-3, there will be no -
positive response following a RC23; therefore, the D- 1SO_14229 5)=2p0000
PDU APl 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_RC23CompletionTimeout expires (applicable only if
CP_RC23Handling is set to 1).
Type: PDU_PT_UNUM32
Range: [0; 100000000]
Resolution: 1 pus
CP_RC78CompletionTimeout Description: Time period the tester aceepts repeated ISO_15765_4=30000000
negat_n{'e responses with response code 0x78 and waits for 150.14230_4=3¢000000
a positive response further on.
] SAE_]J1850_VPW[
Type: PDU_PT_UNUM32 25000000
Range: [0; max] (max is;protocol specific) SAE_J1850_PWM=
Resolution: 1 pus 25000000
1SO_14230_3=25000000
1SO_15765_3=25000000
1S0_14229_3=25000000
SAE_]J2190=250(00000
1S0_14229_5 = 25000000
CP_RC78Handling Description: Handling of 0x7F XX 0x78 ResponseTimeout |ISO_15765_4=2
and 0x78 Repetitions. The receive timeout value will be
CP_P2Star. This timer will be reset on each consecutive 150_14230.4=2
reception of the 0x7F 0x78 response. SAE_]1850_VPWE0
Type: PDU_PT_UNUM32 SAE_]J1850_PWM=0

1 = Continue handling negative responses until
CP_RC78CompletionTimeout

2 = Continue handling unlimited (until disabled)

1SO_14229_3=2
SAE_J2190=0
1SO_14229 5 =2

CP_RCByteOffset

Description: This parameter is used by the MVCI protocol
handlers to offset into the received negative response
message (0x7F) to retrieve the 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 Id (offset = 1). A range
is provided to allow for different negative response
configurations.

All protocols = OxFFFFFFFF

(last byte in message)
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Short name Detailed description Default (by protocol)

Type: PDU_PT_UNUM32

Value: [1;0xFFFFFFFF]:

0 = invalid 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
re-transmission of the last request when either a transmit,
receive error or timeout (including the
PDU_ERR_EVT_RX_TIMEOUT generated by the failure to
receive a positive response to automatic NRC handling, see
Table 9) 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.

Type: PDU_PT_UNUM32
Range: [0; 127500]

Resolution: 1 count

CP_SessionTjming Ecu Description: Timing parameters to be used by different ISO_15765_3:
sessions for the ECU protocol applicatiémlayer ParamActEntries = 0
[S015765_3/1S014229_3 in response'to a service 0x10 (Set| (not enabled)
Diagnostic Session). The ECU returns the session timing

information on a positive response to the service. If 150_14229.3: .
CP_ModifyTiming is enabled,the MVCI protocol module ParamActEntries = 0
will interpret the positive response from the ECU and set (not enabled)
the appropriate timing/€omParams.

Type: PDU_PT_STRUCTFIELD

STRUCTFIEED Format:

ComParamStructType= PDU_CPST_SESSION_TIMING
ParamMaxEntries = 255

ParamActEntries = 0 to 255

pStructArray=PDU_PARAM_STRUCT_SESS_
TIMING

CP_SessionTjmingOverfide Description: This parameter signals the D-PDU API to 1SO_15765_3:
override the response from any ECUs to a Session Timing |ParamActEntries =0
request (see CP_SessionTiming Ecu and CP_ModifyTiming).| (not enabled)
The timing parameters are to be used for the ECU protocol

qpp]irnfinn laverin response to a service 0x10 (pr 150_14229_3: ]
Diagnostic Session). The ECU returns the session timing ParamActEntries =0
(not enabled)

information on a positive response to the service. If
CP_ModifyTiming is enabled and 150_14229_5:
CP_SessionTimingOverride is not empty (ParamActEntries | ParamActEntries =0
!=0), then the MVCI protocol module will use data in this | (not enabled)
ComParam instead of the data returned in a positive
reponse from the ECUs.
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Short name Detailed description Default (by protocol)
Type: PDU_PT_STRUCTFIELD
STRUCTFIELD Format:
ComParamStructType= PDU_CPST_SESSION_TIMING
ParamMaxEntries = 255
ParamActEntries = 0 to 255
pStructArray=PDU_PARAM_STRUCT_SESS_
TIMING
CP_PtartMsgindEnable Description: Start Message Indication Enable. Upon 1SO_15765_4<0
receiving a first fram_e _of a m_ultl-frame message (ISO 150.15766.3%0
15765) or upon receiving a first byte of a UART message,
an indication will be set in the RX result item. No data bytes|1SO_14229 3=0
will accompany the result item.
[S0-14230_4=0
Type: PDU_PT_UNUM32
1S0_14230_3=0
Value: [0; 1]
1S0_9141_2=0
0 = Start Message Indication Disabled
SAE_J1939=0
1 = Start Message Indication Enabled
SAE_J1708=0
CP_PuspendQueueOnError Description: This ComParam is used as.a.temporary 1SO_15765_4=0
ComParam for services that require a positive response _
before any further Com Primitivescan be executed. 150_14230_4=0
Type: PDU_PT_UNUM32 150_9141.2=0
Value: [0; 1] 1S0_14230_3=0
0 = Do not suspend ComPrimitive Transmit Queue 150_15765_3=0
1 = Suspend ComPrimitive Transmit Queue on a Timeout 150_14229_3=0
Error or on a non:handled 0x7F error (not an enabled SAE_]J1850_VPW[0
protocol ComParam)
SAE_]J1850_PWM=0
SAE_J2190=0
SAE_]J1939_73=0
CP_BwCan_HighVoltage Description: Indicates that the Single Wire CAN message [SO_15765_3=0
should be transmitted as a High-Voltage Message. 1SO 14229 3=0
Simultaneously transmitting in high voltage and high speed - -7
mode will result in undefined behaviour. This ComParam is|[S0_14230 3=0
only applicable when the Bus Type selected is
SAE_J2411_SWCAN. 150_11898_RAW=0
Type: PDU_PT_UNUM32
Value: [0; 1]
0 = Normal Message

1 = High-Voltage Message
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Short name

Detailed description

Default (by protocol)

CP_TesterPresentAddrMode

Description: Addressing Mode to be used for periodic
TesterPresent messages.

Uses the PhysReqxxx or FuncReqxxx ComParams.

NOTE 9 Ifthe CLL is in the PDU_CLLST_COMM_STARTED
state and TesterPresent handling is enabled (see
CP_TesterPresentHandling), any changes to one of the
TesterPresent ComParams will cause the TesterPresent
message to be sent immediately, prior to the initial
TesterPresent cyclic time.

[SO_15765_4=1
1SO_14230_4=1
1SO_9141_2=1
SAE_]J1850_VPW=0
SAE_]J1850_PWM=0
1SO_14230_3=0

1ISO_15765 3=-1

NOTE 10 The 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; 4]
0 = Use Physical Addressing for the TesterPresent message.

1 = Use Functional Addressing for the TesterPresent
message.

2 reserved

3 = Use Functional Addressing for the TesterPresent
message usually in combination with
CP_RequestAddrMode=3. This TesterPresent\is recopied in
the other opened ComLogicalLink with its'defined values
for CP_TesterPresentExpPosResp,
CP_TesterPresentExpNegResp, CP_.TesterPresentHandling,
CP_TesterPresentMessage, CP_TesterPresentReqRsp,
CP_TesterPresentSendType, GR-TesterPresentTime

4 = Use Functional Addressing for the TesterPresent
message in combinatieh. with CP_RequestAddrMode=4.
This value is reserved-for future development and
behaviour is not'defined within the current standard.

1SO_14229_3=1
1S0_14229 5=1

CP_TesterPrpsentExpPosResp

Description: Define the expected ECU positive response to
a TesterPresent message. This is only applicable if
CP_TesterPresentReqRsp is set to 1 (ECU responses are
expected on a TesterPresent message). No header bytes or
checksum bytes are included. Only the ParamActLen bytes
inthe array will be compared with the received ECU data.

NOTE 11 If the CLL is in the PDU_CLLST_COMM_STARTED
state and TesterPresent handling is enabled (see
CP_TesterPresentHandling), any changes to one of the
TesterPresent ComParams will cause the TesterPresent
message to be sent immediately, prior to the initial
TesterPresent cyclic time.

ISO_15765_4: ParamActLén =
2, pDataArray = {0x41, 0500}

[SO_14230_4: ParamActLén =
2, pDataArray = {0x41, 0500}

[SO_9141_2: ParamActL¢n =
2, pDataArray = {0x41, 0500}

SAE_]J1850_VPW:
ParamActLen =0
(not enabled)

SAE_]J1850_PWM:
ParamActLen =0

NOTE 12 The 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; 0xFF]

(not enabled)

[SO_14230_3: ParamActLen =
1, pDataArray = {0x7E}

[SO_15765_3: ParamActLen =
0 (not enabled)

[SO_14229_3: ParamActLen =
0 (not enabled)

1S0_14229_5:
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 TesterPresent Message. This is only applicable if
CP_TesterPresentReqRsp is set to 1 (ECU responses are
expected on a TesterPresent Message). No header bytes or
checksum bytes are included.

When a negative response is received to a TesterPresent
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 TesterPresent Error, but continue

ISO_15765_4: ParamActLen =
1, pDataArray = {0x7F}

[SO_14230_4: ParamActLen =
1, pDataArray = {0x7F}

[SO_9141_2: ParamActLen =
1, pDataArray = {0x7F}

SAE_]J1850_VPW:
ParamActLen =0

hH Toctaal i
SCHOM S T CSTCT T TCSCIIT IIICSSages:

(See PDU_ERR_EVT_TESTER_PRESENT_ERROR)

NOTE 13 If the CLL is in the PDU_CLLST_COMM_STARTED
state and TesterPresent handling is enabled (see
CP_TesterPresentHandling), any changes to one of the
TesterPresent ComParams will cause the TesterPresent
message to be sent immediately, prior to the initial
TesterPresent cyclic time.

NOTE 14 The protocol handler always waits the proper
P3Min time before allowing any transmit. See GP_P3Min,
CP_P3Func and CP_P3Phys.

Type: PDU_PT_BYTEFIELD

BYTEFIELD Format:

ParamMaxLen = 12

ParamActLen = 0 to 12
pDataArray=TesterPresentExpNegResp[12]
Range: Each byte = {0; 0xFF]

(IOt €NdDIEd)

SAE_]J1850.PWM:

ParamActhen = (
(not enabled)

1SO_14230_3: PafamActLen =

2;pDataArray =

[SO_15765_3: ParamActLen =

0 (not enabled)

1S0_14229_3
ParamActLen = (
(not enabled)

[S0_14229_5 PafamActLen=0

(not enabled)

0x7F, 0x3E}

CP

_[lesterPresentHandling

Description: Define TesterPresent message generation
settings. The ComLogicaLink shall be in the state
PDU_CLLESF'COMM_STARTED to enable TesterPresent
message handling. (See PDU_COPT_STARTCOMM
ComPrimitive.)

NOTE 15 If the CLL is in the PDU_CLLST_COMM_STARTED
state and TesterPresent handling is enabled, any changes
to one of the TesterPresent ComParams will cause the
TesterPresent message to be sent immediately, prior to the
initial TesterPresent cyclic time.

NOTE 16 The 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]

[SO_15765_4=0
1SO_14230_4=1
1S0_9141_2=1

SAE_]J1850_VPW[0

SAE_]J1850_PWM
1SO_14230_3=1
1SO_15765_3=1
1SO_14229_3=1
1S0_14229 5=1

0 = Do not generate TesterPresent messages

1 = Generate TesterPresent messages

|
o
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Short name

Detailed description

Default (by protocol)

CP_TesterPresentMessage

Description: Define the TesterPresent Message. This
message data does not include any header bytes or
checksum information.

NOTE 17
state and TesterPresent handling is enabled (see
CP_TesterPresentHandling), any changes to one of the
TesterPresent ComParams will cause the TesterPresent
message to be sent immediately, prior to the initial
TesterPresent cyclic time.

If the CLL is in the PDU_CLLST_COMM_STARTED| 2, pDataArray = {0x01, 0x00}

ISO_15765_4: ParamActLen =
2, pDataArray = {0x01, 0x00}

[SO_14230_4: ParamActLen =

[SO_9141_2: ParamActLen =
2, pDataArray = {0x01, 0x00}

SAE_]J1850_VPW:
ParamActLen =0

NOTE 18 The protocol handler always waits the proper
P3Min time before allowing any transmit. See CP_P3Min,
CP_P3Func and CP_P3Phys.

(IOt €NdDIEd)

SAE_J1850_PWM:
ParamActLen = Q

Type: PDU_PT_BYTEFIELD

BYTEFIELD Format:

ParamMaxLen = 12

ParamActLen =0 to 12
pDataArray=TesterPresentMessage[12]
Range: Each byte = [0; 0xFF]

(not enabled)

1SO_14230.35 ParamActLén =
1, pDataArray = {0x3E}

IS0t 15765_3: ParamActLén =
2, pDataArray = {0x3E, 080}

1S0_14229_3: ParamActLén =
2, pDataArray = {0x3E, 080}

1S0_14229_5:

ParamActLen = 2,
pDataArray = {0x3E, 0x8(}

CP_TesterPrgsentReqRsp

Description: Define settings for handlingTesterPresent
ECU responses.

NOTE 19
state and TesterPresent handling is enabled (see
CP_TesterPresentHandling), any changes to one of the
TesterPresent ComParams will cause the TesterPresent
message to be sent.immediately, prior to the initial
TesterPresent cyclic.time.

NOTE 20 The protocol handler always waits the proper
P3Min timebefore allowing any transmit. See CP_P3Min,
CP_P3Func’and CP_P3Phys.

If the CLL is in the PDUSCLLST_COMM_STARTED

1SO_15765_4=0
1SO_14230_4=1
[S0_9141_2=1
SAE_]J1850_VPW=0
SAE_J1850_PWM=0
1SO_14230_3=1
1SO_15765_3=0
1S0_14229_3=0

Typé; PDU_PT_UNUM32
Value: [0; 1]

0=No response returned by an ECU on a TesterPresent
message.

1=An ECU response is expected from a TesterPresent
message. The response message will be discarded by the
MVCI protocol module. See ComParams
(CP_TesterPresentExpPosResp and

1S0_14229 5=0

CD T abon el AN R A
CT _TCSTCTIT TCSCIIEXPINCENCSP ) TOT PTOPTT TCSPOIIST

handling.

CP_TesterPresentSendType

Description: Define settings for the type of TesterPresent
transmits.

NOTE 21
state and TesterPresent handling is enabled (see
CP_TesterPresentHandling), any changes to one of the
TesterPresent ComParams will cause the TesterPresent
message to be sent immediately, prior to the initial
TesterPresent cyclic time.

NOTE 22 The protocol handler always waits the proper
P3Min time before allowing any transmit. See CP_P3Min,
CP_P3Func and CP_P3Phys.

If the CLL is in the PDU_CLLST_COMM_STARTED

1SO_15765_4=0
1SO_14230_4=1
1SO_9141_2=1
SAE_]J1850_VPW=0
SAE_J1850_PWM=0
1SO_14230_3=1
[SO_15765_3=0
1SO0_14229_3=0
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Short name

Detailed description

Default (by protocol)

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

1S014229-5=0

CP_TesterPresentTime

Description: Time between Teste Present messages or
Time bus shall be idle before transmitting a TesterPresent
Mpccngp

1SO_15765_4=2000000
1SO_14230_4=2000000

NOTE 23 If the CLL is in the PDU_CLLST_COMM_STARTED
state and TesterPresent handling is enabled (see
CP_TesterPresentHandling), any changes to one of the
TesterPresent ComParams will cause the TesterPresent
message to be sent immediately, prior to the initial
TesterPresent cyclic time.

NOTE 24 The 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 pus

SAE_]J1850_
VPW=2000000

SAE_J1850_
PWM=2000000

[SO_14230_3=2000000
1SO_15765_3=2(000000
1SO0_15765_3=2(000000
1S0_14229_3=2000000
SAE_]J2190=2000000

1S0_14229_5 =2000000

CP_[lesterPresentTime_Ecu

Description: Time for the serverto-keep a diagnostic
session (other than the defaultsession) active while not
receiving any diagnostic request message.

Type: PDU_PT_UNUM32
Range: [0; 30000000]

Resolution: 1 s

1SO_15765_4=5(000000
1S0_14230_4=5(000000

SAE_]J1850_
VPW=5000000

SAE_]J1850_
PWM=5000000

1S0_14230_3=5000000
1SO0_15765_3=5(000000
1S0_14229_3=5(000000
SAE_]J2190=500¢000

CP_[fransmitIndEnable

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
DolIP Acknowledge.

Type: PDU_PT_UNUM32

All Protocols = 0

Value: [0; 1]
0 = Transmit Indication Disabled

1 = Transmit Indication Enabled

B.5.2 ComParam definitions for transport layer

Table B.21 provides the definitions for ComParam dedicated to the physical layer.
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Table B.21 — Transport layer detailed ComParam table

Short name Detailed description Default (by protocol)

CP_5BaudAddressinverted Description: Logically inverted value of 5 baud address [S0_9141_2 = 0xCC

returned by the ECU during binitialization. 150142302 = 0xCC

Type: PDU_PT_UNUM32
Value: [0; 0xFF]

CP_5BaudAddressFunc Description: Value of 5 baud address in case of functional- ISO0_9141_2=0x33

addressed communication. 1SO 14230 2=0x33

The correct baud rate address type (functional/physical) is
selected during execution of a Start Communication

ComPrimitive based on the setting of the Ecu Variant Specific
CP_RequestAddrMode ComParam.

[SO0_14230_4=0x33

Type: PDU_PT_UNUM32
Value: [0; 0xFF]

CP_5BaudAdfressPhys Description: Value of 5 baud address in case of physical- IS0’ 9141 _2=0x01

addressed communication. 1S0.14230.2=0x01

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.

Ecu Variant Specific

Type: PDU_PT_UNUM32
Value: [0; OxFF]

CP_5BaudMdde Description: Type of 5-baud initialization. This ComParam [SO0_9141_2=0
allows either ISO 9141 initialization sequence,

ISO 9141-2/1S0O 14230 initialization sequence or hybrid
versions, which include only,one of the extra bytes defined for
1SO 9141-2 and ISO 14230:

[S0_14230_2=0

(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 intexface to the ECU and the inverted address sent
from the ECU-to the interface.)

Type: RDU_PT_UNUM32
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
mverted address

CP_5BaudCommBaudrateOverrid | Description: Used to specify if the baudrate calculated based |1SO_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.

1S0_14230_2=0

The resulting baudrate applies for any communication that
takes place following the sync byte (either the detected one or
CP_Baudrate).
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Short name

Detailed description

Default (by protocol)

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

CP_5BaudInitBaudrate

Description: Represents the desired bit time (and therefore
resulting baudrate) be used for the transmission of the ECU
address dnring a S-band initialization sequence

IS0 9141 2 =

200000

[S0_14230_2 =200000

Type: PDU_PT_UNUM32
Range: [0x0; OxFFFFFFFF]

Resolution: 1 pus

CP_4

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 of 1 (set default values), the ECU will set thetiming
parameters to the default values specified in ISO 14280-2. For
a TPI of 2 (read active values), the ECU will return.the active
timing parameters in the response message. Fota TPI of 3 (set
parameters), the MVCI protocol module will set’the timing
parameters to the values to be used by thie\ECU. This
ComParam allows the ECU to define séts of timing parameters
to be used for normal and extended\timing, as well as override
timing values defined by a Testerx

Type: PDU_PT_STRUCTFIELR

STRUCTFIELD Format:

ComParamStructType= PDU_CPST_ACCESS_TIMING
ParamMaxEntriés:= 8

ParamActEntries = 0 to 8

pStructArray=PDU_PARAM_STRUCT_ACCESS_
TIMING

1S014230_2:
ParamActEntn
(not enabled)

1SO_14230_4:
ParamActEntn
(not enabled)

ies=0

ies=0

CP_4

AccessTimingOverride

Description: This ComParam along with CP_ModifyTiming
ComParam signals the D-PDU API to override the response
from any ECUs to an Access Timing request. The timing
parameters are to be used in response to a Service Id 0x83
(Access Timing Service) with TPI 1, 2 or 3. For a TPI of 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 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

1S0_14230_2:
ParamActEntr
(not enabled)

1S014230_4:
ParamActEntr
(not enabled)

ies=0

ies=0

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.
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Short name Detailed description Default (by protocol)

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 CAN frame (any [SO_15765_2=1000000
N_PDU) on the receiver side. 1S0.15765_4=25000

Type: PDU_PT_UNUM32
Range: [0; 20000000]

Resolution: 1 ps

CP_Ar_Ecu Description: Time for transmission of the CAN frame (any ISO0_15765_2=100000(0
N_PDU) on the receiver side. 1S0.15765.4=25000

Type: PDU_PT_UNUM32
Range: [0; 20000000]

Resolution: 1 ps

CP_As Description: Time for transmission of the CAN frame (any [SO0_15765_2=100000(0
N_PDU) on the sender side. 1S0.15765.4=25000

Type: PDU_PT_UNUM32
Range: [0; 20000000]

Resolution: 1 ps

CP_As_Ecu Description: Time fortransmission of the CAN frame (any [SO_15765_2=100000d
N_PDU) on the sender side. 1S0.15765.4=25000

Type: PDU.PT.UNUM32
Range:{0;.20000000]

Resolution: 1 pus

CP_BlockSize Description: This sets the block size that the interface should [ISO_15765_2=0
report tf’ the vehicle for receiving segmented transfers in a 1S0.15765.4=0
Transmit Flow Control Message.

Type: PDU_PT_UNUM32 SAE_J1939_21=0xFF

Range: [0; 0xFF] SAE_]J1708=0xFF

Resolution: 1 Block

CP_BlockSize_Ecu Description: This sets the block size that the ECU should ISO_15765_2=0
report tf’ the tester for receiving segmented transfers in a 1S0.15765.4=0
Transmit Flow Control Message.

Type: PDU_PT_UNUM32 SAE_J1939_21=0xFF

Range: [0; 0xFF] SAE_]J1708=0xFF

Resolution: 1 Block

CP_BlockSizeOverride 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. 150_15765_4=0xFFFF
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Short name

Detailed description

Default (by protocol)

Type: PDU_PT_UNUM32

Value: [0; OXFFFF]

0 - OXFFFE = Block size

O0XFFFF = Use the value reported by the vehicle
Resolution: 1 Block

NOTE 1 A mismatch between the block size reported by the
vehicle and CP_BlockSizeOverride can result in unexpected

SAE_]J1939_21=0xFFFF
SAE_]J1708=0xFFFF

flow control frames or [low control timeouts (see CP_Bs)
where both cases lead to a connection abort.

CP_Br

Description: Time the tester shall wait before transmitting the
next FlowControl. This is equivalent to Th/Thold in SAE J1939-
21.

For ISO 15765-2 and ISO 15765-4, this value is an "Overridé"
ComParam allowing for adding a synthetic delay before
transmitting a flow control frame which would be transmitted
as fast as possible according to ISO 15765-2.

For SAE 1939-21: For destination-specific messages, the
receiving unit is responsible for coordinating flew control
between the nodes. If the receiving unit wants to stop the data
flow momentarily while the connectiofyis‘0pen, it shall use the
CTS message, setting the number of\packets equal to zero.
When the receiving unit wants tdstop the data flow for
several seconds, the receiving unit shall send the CTS message
once every CP_Br microsecends.

For SAE J1708: For destination-specific messages, the
receiving unit is respgusible 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; sétting 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
oncéevery CP_Br microseconds.

Type: PDU_PT_UNUM32
Range: [0; 20000000]

Resolution: 1 pus

ISO_15765_25
ISO_¥5765_40
SAE_J1939_21=500000
SAE_]J1708=5(00000

o

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 pus

ISO_15765_2510000
ISO_15765_4510000
SAE_J1939_21=500000
SAE_J1708=5(0000

CP_Bs

Description: Timeout until reception of the next FlowControl.
This is equivalent to T4 in J1939-21.

Type: PDU_PT_UNUM32
Range: [0; 20000000]

Resolution: 1 pus

[SO_15765_2=1000000
ISO_15765_4=75000
SAE_J1939_21=1050000
SAE_]J1708=60000000

CP_Bs_Ecu

Description: Timeout until reception of the next FlowControl.

Type: PDU_PT_UNUM32
Range: [0; 20000000]

Resolution: 1 pus

ISO_15765_2=1000000
ISO_15765_4=75000
SAEJ1939_21=1050000
SAE_]J1708=60000000
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Short name

Detailed description

Default (by protocol)

CP_CanDataSizeOffset

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

ISO_15765_2=0
ISO_15765_4=0

CP_CanFillerByte

Description: Padding data byte to be used to pad all USDT type
transmits frames (SF, FC and last CF).

ISO_15765_2=0x55
ISO_15765_4=0x00

Type: PDU_PT_UNUM32
Range: [0; OxFF]

NOTE 2 The padding data byte value is typically 0x00, 0x55
or OxAA.

[SO_J1939_21=0x00
[SO_11898_RAW=0x00

CP_CanFillerByteHandling

Description: Enable Padding, forcing the DLC of a CAN frame
to always be 8.

Type: PDU_PT_UNUM32
Value: [0; 1]

0 = Padding Disabled

1 = Padding Enabled

ISO_15765_2=1
1SO_15765_4=1
[SO_J1939_21=0
[SO_11898_RAW=0

CP_CanFirst(JonsecutiveFrameVal
ue

Description: First consecutive frame numberto be
transmitted /received on a multi-segment transfer. Used to
override the normal first consecutivéframe value of 1.

Type: PDU_PT_UNUM32
Range: [0; 0x0F]

[SO_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 “CanAddress Extension” bit set in the CanldFormat.

Type: PDUPT_UNUM32
Range:*[0; 0xFF]

ISO_15765_2=0
ISO_15765_4=0

CP_CanFuncReqFormat

Description: CAN Format used for a functional address
transmit.

Type: PDU_PT_UNUM32
Range: [0; 0x3F]
See Table B.15.

ISO_15765_2=0x05
ISO_15765_4=0x05

CP_CanFuncReqld

Description: CAN ID used for a functional address transmit.

ISO_15765_2=0x7DF

Type: PDU_PT_UNUM32
Range: [0; Ox1FFFFFFF]

ISO_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.

Type: PDU_PT_UNUM32
Range: [0; 1027]

ISO_15765_2=255
ISO_15765_4=0
SAE_J1939_21=255
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Short name

Detailed description

Default (by protocol)

CP_CanPhysReqExtAddr

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.

Type: PDU_PT_UNUM32
Range: [0; OxFF]

ISO_15765_2=0x00
ISO_15765_4=0x00

CP_CanPhysReqFormat

Description: CAN Format used for a physical address transmit.

ISO_15765_2=0x05

Type: PDU_PT_UNUM32
Range: [0; 0x3F]
See Table B.15.

ISO_15765(40x05

CP_CanPhysReqld

Description: CAN ID used for a physical address transmit.

[SO_15765_240x7E0

Type: PDU_PT_UNUM32 ISO_15765_4 3 0x7E0Q
Range: [0; Ox1FFFFFFF]

CP_CanRespUSDTExtAddr Description: Extended Address used for a USDT:response 1SO_15765_240
from an ECU if the CAN Format indicates addréss extension. 1SO 15765 40

Type: PDU_PT_UNUM32
Range: [0; OXFF]

CP_CanRespUSDTFormat

Description: CAN Format for the USDT CAN ID received from
an ECU (Segment type Bit shall&1).

Type: PDU_PT_UNUM32
Range: [0; 0xF]
See Table B.16.

ISO_15765_240x05
ISO_15765_440x05

CP_CanRespUSDTId

Description:(Received USDT CAN ID from an ECU.

Type: PDU/PT_UNUM32
Range: [0; 0x1FFFFFFF, OXFFFFFFFF]

NOTE 3 OxFFFFFFFF indicates that the ComParam is not
used. This ComParam is used in the UniqueResponseldentifier
Table for CAN protocols.

ISO_15765_2-0x7E8
ISO_15765_4-0x7E8

CP_CanRespUUDTExtAddr

Description: Extended Address used for UUDT response if the
CAN Format indicates address extension.

Type: PDU_PT_UNUM32
Range: [0; OXFF]

ISO_15765_20
ISO_15765_4=0
1SO_11898_RAW=0x00

CP_CanRespUUDTFormat

Description: Received CAN Format for CAN ID without
segmentation (Segment Type Bit shall = 0).

ISO_15765_250x00

5-4=0x00

Type: PDU_PT_UNUM32
Range: [0; 0xF]
See Table B.17.

1SO_11898_RAW=0x00

CP_CanRespUUDTId

Description: Received UUDT CAN ID from an ECU.

ISO_15765_2=0x

Type: PDU_PT_UNUM32

Range: [0; 0x1FFFFFFF, OXFFFFFFFF]

NOTE 4 OxFFFFFFFF indicates that the ComParam is not
used. This ComParam is used in the UniqueResponseldentifier
Table for CAN protocols.

FFFFFFFF

ISO_15765_4=0x
FFFFFFFF

ISO_11898_RAW=0x
FFFFFFFF
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CP_CANFDTxMaxDataLength Description: Value of ISO 15765-2 TX_DL parameter. Also ISO0_15765.2=0
used to identify whether Classic CAN or CANFD to be used for

. ISO_11898_RAW =0
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], but only used if a proper
value for the ComParam CP_CANFDBaudrate is set (can occur
after setting CP_CANFDTxMaxDataLength). Otherwise, TX_DL

= O WIII D€ Uscd.

NOTE 5 Iffiller bytes are needed in case of TX_DL > 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: TX_DL = 24, CANFD

13: TX_DL = 32, CANFD

14: TX_DL = 48, CANFD

15: TX_DL = 64, CANFD

CP_Cr Description: Timeoutfor reception of the next [SO_15765_2=1000000
ConsecutiveFrame. For SAE J1939-21, this is equivalent to T1. 1S0.15765.4=150000

SAE_J1939_21=750000
SAE_]J1708=1000000

Type: PDU.PT\UNUM32
Range 0;20000000]

Resolution: 1 pus

CP_Cr_Ecu Description: Timeout for reception of the next [SO_15765_2=1000000
ConsecutiveFrame. 1S0.15765.4=150000
SAE_]J1939_21=75000(0
SAE_]J1708=1000000

Type: PDU_PT_UNUM32
Range: [0; 20000000]

Resolution: 1 pus
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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:

ISO_15765_2=
ISO_15765_4=
SAE_J1939_21

0
0

=50000

SAE_]J1708=1000000

— all consecutive frames,
— 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 CF,ef a
block of CFs, if the STmin value in the F¢=0and
STminOverride=0xFFFFFFFF.

For SAE J1939, this is equivalent to the minimum time
between sending packets in a multi-packet\proadcast 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 packets in‘amlti-packet broadcast and a
multi-packet destination-specific message.

Type: PDU_PT_UNUMS32
Range: [0; 20000000]

Resolution; 1-ius

CP_€s_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

ISO 15765-2. This is a performance requirement ComParam.

Type: PDU_PT_UNUM32
Range: [0; 20000000]

Resolution: 1 pus

1SO_15765_24
1SO_15765_44
SAE_]J1939_21
SAE_J1708=1(

0
0
=200000
00000

CP_DisableTransportChecksumCh

eck

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

[S0_9141_2=0
[SO_14230_2=
[SO_14230_4=

[=N=)

Vatne[o71]:
0 = checksum verification is turned ON

1 = checksum verification is turned OFF

CP_DolPLogicalGatewayAddress

Description: The logical address of the DoIP gateway or the
DolP node. For a DolP gateway, this address shall be used to
reach the target addressed in CP_DolPLogicalEcuAddress or
CP_DolPLogicalFunctionalAddress. For a DoIP node, the
values for CP_DolPLogicalGatewayAddress and
CP_DolPLogicalEcuAddress are identical.

For a DoIP Node, CP_DolPLogicalGatewayAddress and
CP_DolPLogicalEcuAddress shall be identical.

[SO_13400_2 = 0x0001
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Type: PDU_PT_UNUM32
Range: [0;max]

Class: COM

CP_DolPLogicalTesterAddress Description: The logical source address of the Tester. [SO0_13400_2 = 0x0E00

Type: PDU_PT_UNUM32
Range: [0x0000;0xFFFF]

Fall COM
TIaSS—COTT

CP_DolPLogifalEcuAddress Description: The logical target address of the ECU to [SO_13400_2 = 0x0001
communicate with.

Type: PDU_PT_UNUM32
Range: [0x0000;0xFFFF]
Class: UNIQUE_ID

CP_DolP Description: Secondary logical ECU address delivered with [SO0_13400_2 = 0x00
SecondaryLogicalECUResponse- | ECU responses corresponding to CAN UUDT addressed
Address responses. The special value of 0 is used to indicate that UUDT

responses are not used.

Type: PDU_PT_UNUM32
Range: [0x0000;0xFFFF]
Class: UNIQUE_ID

CP_DolPLogifalFunctionalAddres | Description: The logical functional target address to address |ISO_13400_2= 0xE400
s multiple ECUs behind a DolP gateway.

NOTE 7 Functional addressing is only possible on a single
LogicalLink, which leads ta _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_DolPNumberOfRetries Description: The number of retries to be performed when a [S0_13400_2 = 0x00
certain NACK condition is encountered (see Table K.10).

Type: PDU_PT_UNUM32
Range: [0; OXFFFFFFFF]
Class: COM

CP_DolPDiaghosticAckTimeout Description: This timeout specifies the maximum time that the[ ISO_13400_2 = 2000000
test equipment waits for a confirmation ACK or NACK from
Tiie DOIP entity after the 1ast 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; OXFFFFFFFF]
Resolution: 1 ps

Class: TIMING
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Detailed description

Default (by protocol)

CP_DolPRetryPeriod

Description: The period between retries, performed when a
certain NACK condition is encountered (see Table K.10).

Type: PDU_PT_UNUM32
Range: [0; OxFFFFFFFF]
Resolution: 1 pus

Class: TIMING

[SO_13400_2 = 1000000

CP_DolPRoutingActivationType

Description: Specifies the Activation Type sent in the DolP

1SO0_13400_2= 0

Routing Activation request.

TCP connections shall be shared by multiple ComLogicalLinks
that share the same value of CP_DolIPRoutingActivationType.
For all ComLogicalLinks with differing values of
CP_DolPRoutingActivationType, separate TCP connections
(including separate Routing Activations) shall be used.

Type: PDU_PT_UNUM32
Range: [0; OxFF]
Class: COM

CP_DolPRoutingActivationTimeou

Description: This ComParam is used to configure the timeout
value for a DoIP Routing Activation request.

NOTE 8 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 sta¢krelated timings, which is
heavily depent on the underlying operating system and are
out of control of the MVEI'in regard of their timing behaviour
(such as the Windows TCP/IP stack).

Type: PDU_PT_UNUM32
Range: [0;,125000000]

Resolution: 1 pus

[S0_13400_2 1

1000000

CP_EcuRespSourceAddress

Description: ECU Source Address response of a non-CAN
message. This ComParam is used for response handling only.
[tis 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.

Type: PDU_PT_UNUM32
Range: [0; OXFF]

[SO_9141 2 =
1S0_14230_25
1SO_14230_4 1
SAE_J1850_VH
SAE_]J1850_PV]

Dx10
0x10
0x10
(W = 0x10
VM = 0x10

CP_EnableConcatenation

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.

For example:

ECU response 1: SID 0x11 0x22

ECU response 2: SID 0x33 0x44

Response to Client application: SID 0x11 0x22 0x33 0x44

1SO_14230_2 =
1SO_14230_4 =

0
0

1S0_9141.2=0
SAE_J1850_VPW =0
SAE_J1850_PWM =0
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Detailed description

Default (by protocol)

Type: PDU_PT_UNUM32
Value: [0;1]

0 = Disabled

1 = Enabled

CP_ExtendedTiming

Description: This ComParam is used 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 (‘P_F'Yh:ndpdTiming isnot empty

1SO_14230_2: ParamActLen
=0 (not enabled)

1SO_14230_4: ParamActLen

(ParamActEntries != 0), then the MVCI protocol module will
use data in this ComParam otherwise the MVCI protocol
module will use the default extended values defined in

ISO 14230-2. For normal timing, the MVCI protocol module
uses timing defined in the ComParams: CP_P2Max, CP_P3Min,
etc.

Type: PDU_PT_STRUCTFIELD

STRUCTFIELD Format:

ComParamStructType= PDU_CPST_ACCESS_TIMING
ParamMaxEntries = 1

ParamActEntries=0to 1

pStructArray=PDU_PARAM_STRUCT_ACCESS.TIMING

=0 (not enabled)

CP_EscapeSefjuenceHandling

Description: This ComParam is used to enable/disable the
ISO 15765-2 multi-frame escape seqfience on classical CAN or
CAN FD.

Type: PDU_PT_UNUM32

Range [0;0xFFFFFFFF]

0: do not use escapesequence

1: use escape sequence according to ISO 15765-2

2 - OxFFFFEFFE: 1SO reserved

ISO_15765_2=0

CP_FillerBytg

Description: Padding data byte to be used to pad all
SAEJ1850, ISO 9141-2 and ISO 14230-4 messages to the full
length.

Type: PDU_PT_UNUM32
Range: [0; 0XFF]

NOTE 9 The padding data byte value is typically 0x00, 0x55
or OxAA.

[S0_9141.2=0
1S0_14230.4=0
1S0_14230_2=0
SAE_]J1850_VPW =0
SAE_J1850_PWM =0

CP_FillerBytqHandling

Description: Enable Padding for SAE J1850, ISO 9141-2 and
ISO 14230-4 messages (see CP_FillerByte).

1S0_9141.2=0

1SQ 14230 4=0

Type: PDU_PT_UNUM32
Value: [0; 1]

0 = Padding Disabled

1 = Padding Enabled

1S0_14230_2=0
SAE_]J1850_VPW=0
SAE_]1850_PWM=0
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Detailed description

Default (by protocol)

CP_FillerByteLength

Description: Length to pad the data portion of the message for
SAE J1850, IS0 9141-2 and ISO 14230-4 (see
CP_FillerByteHandling and CP_FillerByte).

Type: PDU_PT_UNUM32
Range: [0; OxFF]

EXAMPLE If the data payload for the ComPrimitive is 0x21,
0x01 and CP_FillerLength is set to five and CP_FillerByte is set
to 0xFF, the data portion of the message would be:

IS0 9141 2=0

[S0_14230_4=0

[S0_14230_2=0
SAE_J1850_VPW =0
SAE_J1850_PWM =0

0x21 0x01 OxFF OxFF OxFF

CP_FuncReqFormatPriorityType |Description: First Header Byte of a non-CAN message for a ISO_9141 2 = px68
functional address transmit. This ComParz.am is used for 1014230 240xCO+n,
proper request message header construction in non-Raw
mode. where n < 64 is generated

by the protocql based on
NOTE 10 This ComParam is not used with ISO 14230-2 CLLs" | the addressing scheme.
for the construction of the message sent for a fast AE 11850 VAW =
initialisation. According to ISO 14230-2, only a thrée-byte SAE_J1850_VHW = 0x68
header format is used. It will be applied to any TesterPresent |SAE J1850_PWM = 0x61
message that is constructed when the fast initialisation
sequence succeeds. 1S0_14230_4=0xC0+n,

where n < 64 is generated
Type: PDU_PT_UNUM32 by the protocql based on
Range: [0; OXFF] the addressing scheme.

CP_FuncReqTargetAddr Description: Second Header.Byte of a non-CAN message fora |1S0_9141_2 = Dx6A
functional address transmijt.\This ComParz.im is used for 1S0.14230.2 4 0x33
proper request message-header construction in non-Raw
mode. 1SO_14230_4 3 0x33
Type: PDU_PT_UNUM32 SAE_J1850_VHAW = 0x6A
Range: [0; OXFF] SAE_J1850_PWM= 0x6A

CP_FuncRespFormatPriorityType |Description: First Header Byte of a non-CAN message received | ISO_9141_2 = PDx48
from.the ECU for functional addressing. This ComParam is 1
usedfor response handling only. It is a URID ComParam and is 150142302 5 0xCO+n,
used for functional addressing only. The protocol handler where n < 64 is generated
extracts the format/priority byte from the response message by the protqccl based on
and uses this information along with other URID ComParams the addressing scheme.
to find a match in the URID table to retrieve the Unique SAE_J1850_VAW = 0x48
Response 1d for the ECU.

SAE_]J1850_PWM = 0x41
Type: PDU_PT_UNUM32

1SO_14230_450xC0+n,
Range: [0; 0xFF] where n < 64 is generated

by the protocql based on

the addressing scheme.
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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

talla £ SAL 11000 DIAIN

[SO0_9141_2 = 0x6B
[S0_14230_2 = 0xF1
[SO_14230_4=0xF1
SAE_]J1850_VPW = 0x6B
SAE_J1850_PWM = 0x6B

TADTCTOT OTX JTOJU_T VvV Ivl,

Type: PDU_PT_UNUM32
Range: [0; OxFF]

CP_HeaderFdrmatJ1850

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 constructed following the rules ofthe
protocol specification.

Type: PDU_PT_UNUM32
Value: [0; 3]

0 = No Header Bytes

1 =1 Byte Header

2 = 2 byte Header

3 =3 byte Header

SAE_]J1850/VPW=3-byte-
Header

SAE J1850_PWM=2-byfe-
Header

CP_HeaderFdrmatKW

Description: HeaderByte configuration for K-Line protocols
(Keyword).

This settingis\used to properly construct the message header
bytes to.complete the PDU.

This‘€omParam is not used if the ComLogicalLink is in
RawMode.

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

1S09141.2=0
1S0_14230_2=0
1S0_14230_4=0

1s FINISHED.
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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 9 in this table)
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 0xFF
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 = sourceaddress
5 = 4 Bytes (dependent on length)
if 1st byte <=.0x3F
1stbyte= size
2nd byte = target address
3rd byte = source address
4th byte not used.
else (1st byte > 0x3F)
1st byte does not contain size
2nd byte = target address
3rd byte = source address
4th byte = size up to 0xFF
endif
6 = 4 Bytes always
1st byte never contains size
2nd byte = target address
3rd byte = source address
4th byte = size up to 0xFF
7 = OEM-9141 Header Format (ms nibble of first byte = byte
count)
8 = No header bytes
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Short name Detailed description Default (by protocol)
CP_InitializationSettings Description: Set Initialization method. IS0 9141 2=1
Type: PDU_PT_UNUM32 1S0_14230_2=2
Value: [1; 3] 1S0_14230_4 =2

1 = 5 Baud Init sequence
2 = Fast Init sequence

3 = No Init sequence

CP_ISOKeyByte€ount BeseriptiomHsed-tospeeify-the-totalnumber-ofbytes 156-0+4+
expected from the ECU in a 5-baud init sequence, following
the sync byte (including two key bytes), after which the tester
may return the inverted key byte 2.

[S0_14230_2=2

Type: PDU_PT_UNUM32
Range: [2; 255]
Resolution: 1 byte

NOTE 11 If, for example, CP_ISOKeyByteCount = 2, the
interface accepts 2 key bytes after the sync byte.

CP_J1939AddrClaimTimeout Description: Time after sending a Request for Addréss 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 pus

CP_J1939Ad(ressNegotiationRule | Description: This ComParam will specify whether the SAE_J1939=0
interface should issué.a Request for Address Claim upon
receiving a STARTCOMM ComPrimitive and under what

conditions the interface should send out its own Address
Claim.
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Short name

Detailed description

Default (by protocol)

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 ComPrimifive Trom clientapp;
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
STARTCOMM ComPrimitive from client 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 ffom the vehicle bus
with own Address Claim.

CP_]

1939DataPage

Description: The data page usedto form the data page of a
SAE J1939 CAN ID for requestmessages 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 (1939 Page 0 PGNs

1 =SAE]1939 Page 1 PGNs

2=/reserved

3=1S0 15765-3/1S0 14229-3 Addressing Format
See Table B.18.

SAE_]J1939_21

CP_]

1939MaxPacketTx

Description: Number of frames the tester should request to
send at once when sending a RTS. The tester shall be capable
of re-sending any block re-requested by the ECU.

Type: PDU_PT_UNUM32
Range: [0; 255]

SAE_]J1939_21

= OxFF

CP_

IY5YName

Description: Name 11eld from SAE J 1939 document. This
ComParam will contain the NAME of the Tester. The tester
will require this to make an address claim (see SAE J1939-
81:2003, 4.1.1 for further details).

NOTE 12 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.

SALE_J195Y_2Z1

ParamActLen=0

(not enabled)
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Short name Detailed description Default (by protocol)

Type: PDU_PT_BYTEFIELD
BYTEFIELD Format:
ParamMaxLen = 8
ParamActLen=0to 8
pDataArray = name|[8]

Range: Each byte = 0x00-0xFF

CP_]J1939Narpe

v.3]

1 DoacecrintianaNamafiald fram CSAL 11020 dociinann £ Thic SAE 11029 21 —
- DEe5ERPpHe v ae-HeraFoorET € tH 1S O TE— T —rT

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_J1939PDUFormat Description: This ComParam is used to set the PF field (bits 16| SAE_J1939_21 =0
to 23) of the SAE J1939 CAN ID for request messages'sent
from the tester to the ECU.

Type: PDU_PT_UNUM32
Range: [0; OxFF]

CP_]J1939PDUSpecific Description: This ComParam is used t0 set the PS field (bits 8 |SAE_J1939_21=0
to 15) of the SAE J1939 CAN ID./Fhis field is only used if
CP_J1939PDUFormat is greatér'than or equal to 240 (PDU2
format messages). If CP_J1939PDUFormat is less than 240,
then the PS field shall be filed with the source address of the
ECU that the tester isSending the request to. (Use the source
ECU address assgciated with CP_J1939TargetName.)

Type: PDU_PT_UNUM32
Range: [0; OxFF]

CP_]J1939PreferredAddress Description: List of preferred addresses for the Tester. This SAE_J1939_21 =
ComParam is a list of source addresses for the MVCI protocol |ParamActLen =0
module. The first source address claimed by the MVCI (not enabled)
protocol module remains claimed unless a higher-priority
node on the bus requests the same address, at which time the
tester shall 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

£ 11 1 1 £ 11 1ol
HTSTdUUITSS TEYUTSITU, 4 TIST O TESTET dUUTTSSTS dTT SUPPIITU

(see SAE J1939-81:2003, 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.
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Short name

Detailed description

Default (by protocol)

Type: PDU_PT_BYTEFIELD
BYTEFIELD Format:
ParamMaxLen = 8
ParamActLen=0to 8
pDataArray = address[8]
Range: Each byte = 0x00-0xFF

CP_JE939PreferredAddress

Deseription—I-ist furafarrad ~ddraccac fortha ECIL Thic
=4 B TPpFetert erF TO—tre—rroo—r1it

SAE 119029 21
DTt — T

Ecu ComParam is a list of source addresses that the ECU would ParamActliehF 0
like to acquire on the SAE J1939 bus (see SAE J1939-81:2003, | (not enabled)
4.1.1 for further details).
Type: PDU_PT_BYTEFIELD
BYTEFIELD Format:
ParamMaxLen = 2
ParamActLen =0 to 2
pDataArray=preferredAddrList[2]
Range: Each byte = [0; 0xFF]
CP_JJ1939SourceAddress Description: ECU Source Address from(a SAE J1939 response |SAE_J1939 = (Jx00
message. This ComParam is used for'response handling only.
It is a URID ComParam. The protécol handler extracts the ECU
source address from the response message and uses this
information to find a matchyin the URID table to retrieve the
Unique Response Id for the ECU.
NOTE 14 This UNIQUEZID ComParam can also be used to
assign a Unique Response Id for a standard, 11-bit Can Id
appearing on thewehicle bus.
Type: PDU.PT UNUM32
Range: [0;0xFFFF]
CP_JJ1939SourceName Description: Name field as described in the SAE J1939 SAE_J1939_21]=

document. This ComParam is used for response handling only.
[t 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
BYTEFIELD Format:

ParamActLen
(not enabled)

L
[}

ParamMaxLen = 8
ParamActLen =0 to 8
pDataArray = name|[8]

Range: Each byte = 0x00-0xFE
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CP_J1939TargetAddress Description: This ComParam is used instead of SAE_]J1939_21=0xFFFF
CP_J1939TargetName in the following three cases:

a) the ParamActLen for CP_J1939TargetName = 0, 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 (0xFE).

Type: PDI] PT TINITM3?

Range: [0; OxFFFF]

NOTE 15 If this Parameter = OxFFFF, the interface will return
a failure on the StartComPrimitive. 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 another claimant on the vehicle bus.

If this Parameter = OxFF and message length > 8, use BAM,
else use RTS/CTS.

CP_J1939TargetName Description: Name field from SAE J1939 document.‘This is the | SAE_J1939_21 =
name of the target ECU for a destination-specific.outgoing ParamActLen =0
message. Used when CP_J1939PDUFormat < 240; also used in | (not enabled)
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.net'made an Address Claim
on the bus or if the ParamActLenfor this ComParam = 0, the
tester will use CP_J1939TargetAddress as the destination
address (see SAE J1939-81:2003, 4.1.1 for further details).

Type: PDU_PT_BYTEFIELD
BYTEFIELD Format:
ParamMaxlen = 8
ParamActLen=0to 8
pDataArray = name|[8]

Range: Each byte = 0x00-0xFF

CP_MaxDatallength_Ecu Description: This ComParam defines the maximum byte ISO_15765_2 = 4095
length of a segmented USDT message, reported as data length
within the first frame (FF_DL).

Type: PDU_PT_UNUM32

Range [0; OxFFFFFFFF]

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; 0XFF]

CP_MidReqld Description: Request Message Identifier used in building a SAE_J1708 =0
transmit message to an ECU for a SAE J1708 protocol only.
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Short name Detailed description Default (by protocol)
Type: PDU_PT_UNUM32
Range: [0; OxFF]
CP_MidRespld Description: Response Message Identifier received from an SAE_J1708=0

ECU for a SAE J1708 protocol only.

Type: PDU_PT_UNUM32
Range: [0; OxFF]

CP_P1Max Description: Maximum inter-byte time for ECU Responses. 1SO_9141_2 =20000
Interface shall be capable of handling a P1_MIN time of 0 ms. 150142302 4 20000
After the request, the interface shall be capable of handling an ]
immediate response (P2_MIN=0). For subsequent responses, a 150_1423D_4 1 20000
byte received after P1_MAX shall be considered as the start of
the subsequent response.
Type: PDU_PT_UNUM32
Range: [0; 250000]
Resolution: 1 pus

CP_P1Min Description: This sets the minimum inter-bytectime for the IS0 9141 2=
ECU responses. Application shall not get orset this value. 1SO 14230 2 4 0
Interface shall be capable of handling PXA\MIN=0. This is a - -
performance requirement ComParam. 1SO_14230_4<0
Type: PDU_PT_UNUM32
Range: [0; 250000]
Resolution: 1 pus

CP_P4Max Description: Maximuhntinter-byte time for a tester request. ISO_9141_2 =p0000
Type: PDU_PT_UNUM32 1S0_14230_2 3 20000
Range: [0;250000] 1S0_14230_4520000
Resolution: 1 us

CP_P4Min Déseription: Minimum inter-byte time for tester transmits. [SO0_9141_2 =p000
Type: PDU_PT_UNUM32 1SO_14230_2 3 5000
Range: [0; 250000] 1S0_14230_455000
Resolution: 1 pus

CP_PhysReqFormatPriotityType [Description: First Header Byte of a non-CAN message for [S0_9141_2 =px6C
physical address transmit. This ComPa.ram is used for proper 1S0.14230_240x80+n,
request message header construction in non-Raw mode.

where n < 64 is generated

NOTE 16 This ComParam is not used with ISO 14230-2 CLLs |by the protocql based on
for the construction of the message sent for a fast the addressing scheme.
initialisation. According to ISO 14230-2, only a three-byte

header format is used. It will be applied to any TesterPresent
message that is constructed when the fast initialisation
sequence succeeds.

Type: PDU_PT_UNUM32
Range: [0; OxFF]

ISO_T4Z30_4=0x80+n,
where n < 64 is generated
by the protocol based on
the addressing scheme.

SAE_]J1850_VPW = 0x6C
SAE_]J1850_PWM = 0xC4

CP_PhysReqTargetAddr

Description: Physical Target Addressing Information used for
correct Message Header Construction. This ComParam is used
for proper request message header construction in non-Raw
mode. It is possible that CP_PhysReqTargetAddr matches
CP_EcuRespSourceAddress in one of the URID table entries.

[SO0_9141_2=0x10
[S0_14230_2=0x10
[SO0_14230_4=0x10
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Type: PDU_PT_UNUM32 SAE_]J1850_VPW=0x10
Range: [0; OXFF] SAE_]J1850_PWM=0x10
(ECU Variant Specific)

CP_PhysRespFormatPriorityType | Description: First Header Byte of a non-CAN message received [ [SO_9141_2=0x6C
from the ECU for physical addressing. This ComParam is used
for response handling only. It is a URID ComParam 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 Comparaims to 1ind a
match in the URID table to retrieve the Unique Response Id 1SO_14230_4=0x80%#1n;

for the ECU. where n < 64 is.genérated

by the protocol based dn
Type: PDU_PT_UNUM32
ype -7 the addressing scheme

1SO_14230_2=0x80+n,
where n < 64 is generated
by the protocol based on

the addressing scheme.
(=]

R . [0; OXFF
ange: [0; OxFF] SAE_J1850_VPW=0x2C

SAE J1850_PWM=0xC4

CP_RepeatRegqCountTrans Description: This ComParam contains a counter to enable a All protocols =0
re-transmission of the last request when either a transmita
receive error or transport layer timeout is detected. This
applies to the transport layer only.

NOTE 17 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

CP_RequestAddrMode Description: Addressing.Mode to be used for the Com IS0 9141 2=2
Primitive. 1S0.15765.2 = 1
1S0_14230_2=1
SAE_]1850_VPW=2
SAE_]J1850_PWM=2
ISO_15765_4=2
1S0_14230_4=2

Type: PDU_PT_UNUM32

Value: [1;4]

1 = Use Physical Addressing for the request
2-=\Use Functional Addressing for the request

3'= Use Functional Addressing without answer expected from
vehicle for the request for DolIP (multiple DoIP GW). If

network is not DolP, behaviour of 2 applies. No answer is [SO_14229 5=1
expected with this value.

It is recommended to have only one ComLogicalLink with
CP_RequestAddrMode=3.

4 = Use Functional Addressing wit answer for the request for
DolIP (multiple DoIP GW). This value is reserved for future
development and behaviour is not defined within the current
standard.

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
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Short name

Detailed description

Default (by protocol)

CP_SendRemoteFrame

Description: This ComParam is used for CAN remote frame
handling. (No data bytes are transmitted. Just the CAN ID. The
first byte of the PDU Data shall contain the Data Length Code.)

Type: PDU_PT_UNUM32
Value: [0; 1]
0 = No Remote Frame Transmit

1 = Transmit a Remote Frame using the DLC in the PDU Data

[SO_15765_2=0

ISO_15765_4=0

SAE_J1939_21

=0

[S0_11898 =0

CP_

tMin

Description: This sets the separation time the interface should
report to the vehicle for receiving segmented transfers in a
Transmit Flow Control Message.

Type : PDU_PT_UNUM32
Range1l : [0x0 ; 0x7F]
Resolutionl: 1 ms
Range2: [0xF1; 0xF9]
Resolution2: 100 ps

ISO_15765_25
ISO_15765.4=

[= =)

CP_

tMin_Ecu

Description: The minimum time the sendersshall wait between
the transmissions of two ConsecutiveFraméN_PDUs.

Type : PDU_PT_UNUM32
Range1l : [0x0 ; 0x7F]
Resolution1: 1 ms
Range2: [0xF1; 0xF9]

Resolution2: 100 ps

ISO_15765_25
ISO_15765_4=

[=I =)

CP_

tMinOverride

Description: This.sets the separation time the interface should
use to transmit'segmented messages to the vehicle. The flow
control yalue Teported by the vehicle should be ignored.

Type: PDU_PT_UNUM32

Value: [0;0xFFFFFFFF]

Resolution: 1 pus

OxFFFFFFFF: Use the value reported by the vehicle

NOTE 18 This ComParam only applies 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.

ISO_15765_25
OxFFFFFFFF

ISO_15765_4=
OxFFFFFFFF

Cp

_T1Max

Description: This sets the maximum inter-frame response
delay.

SAE_2610_SCI

=20000

) DO LIAIIIN £
I U_I'I_UNUNOZ

Range: [0; 250000]

Resolution: 1 pus

CP_T2Max

Description: This sets the maximum inter-frame request
delay.

Type: PDU_PT_UNUM32
Range: [0; 250000]

Resolution: 1 pus

SAE_2610_SCI

=100000
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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_SCI=50000
SAE_J1939_21=200000

CP_T4Max

Description: This sets the maximum inter-message response

delasz
g

SAE_]J2610_SCI=20000
SAE_J1939 21=1250000

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

CP_T5Max

Description: This sets the maximum inter-message request
delay.

For SAE J1939, this is equivalent to T2, the maximusivtime
allowed for the Originator to send a packet after feceiving a
CTS from the Responder.

Type: PDU_PT_UNUM32
Range: [0; 2500000]

Resolution: 1 ps

SAE_]J2610_SCI=10000
SAE_J1939_21=12500(0

CP_TesterSoyrceAddress

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 J1939 (see.ComParam CP_]J1939PreferredAddress),
which can beyread by the client application after a successful
address clajiin*determined during a PDU_COPT_STARTCOMM
ComPrimitive.

Type}PDU_PT_UNUM32
Range: [0; 0xFF]

[SO0_9141_2 = 0xF1

[SO0_14230_2 = 0xF1
[SO_14230_4 = 0xF1
SAE_]J1850_VPW = 0xF]
SAE_]J1850_PWM = 0xF1

CP_TIdle Description: Minimum bus idle time before tester starts the 1SO0_9141_2 =300000
address byte sequence or the fast init sequence. 1S0.14230.2 = 3000001
(TIdle replaces W0 and W5.) 1S0.14230._4 = 3000001
Type: PDU_PT_UNUM32
Range: [0; 10000000]
Resolution: 1 ps

CP_TInil Description: Sets the duration for the low pulse in a fast [SO0_9141_2 =25000

initialization sequence.

Type: PDU_PT_UNUM32
Range: [0; 250000]

Resolution: 1 ps

1SO_14230_2 = 25000
1SO_14230_4 = 25000

CP_TPConnectionManagement

Description: When transmitting a message longer than 21
bytes, this tells whether to use a Broadcast message or an
RTS/CTS protocol.

SAE_J1708=0
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Short name Detailed description Default (by 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)

CP_TWup Description: Sets total duration of the wakeup pulse (TWUP- [ISO_9141_2 =50000
TINIL)=high pulse before start communication message. 1S0.14230.2 = 50000
Type: PDU_PT_UNUM32 1SO_142304 # 50000
Range: [0; 250000]
Resolution: 1 pus

CP_\1Max Description: Maximum time from the end of address byte to ISO_9141_2 =B00000
start of the synchronization pattern from the ECU. 150.14230.2 4 300000
Type: PDU_PT_UNUM32 1S0_14230_4 $ 300000
Range: [0; 1000000]
Resolution: 1 pus

CP_W1Min Description: Minimum time from the end ofaddress byte to [SO0_9141_2 =p0000
start of the synchronization pattern fromithe ECU. 1S0.14230_2 4 60000
Type: PDU_PT_UNUM32 1S0_14230_4 $ 60000
Range: [0; 250000]
Resolution: 1 pus

CP_\2Max Description: Maximumtime from the end of the [SO_9141_2 =p0000
synchronization pattern to the start of key byte 1. 1S0.14230.2 4 20000
Type: PDU_PT_UNUM32 1S0_14230_4 $ 20000
Range: [0;2000000]
Resolution: 1 us

CP_W2Min Description: Minimum time from the end of the [SO_9141_2 =p000
synchronization pattern to the start of key byte 1. 150.14230.2 4 5000
Type: PDU_PT_UNUM32 1S0.14230_4 4 5000
Range: [0; 250000]
Resolution: 1 pus

CP_\3Max Description: Maximum time between key byte 1 and key [S0_9141_2 =p0000
byte 2 1S0_14230_2 4 20000
Type: PDU_PT_UNUM32 1SO_14230_4 320000
Range: [0; 1000000]
Resolution: 1 pus

CP_W3Min Description: Minimum time between key byte 1 and key [S09141.2=0
byte 2 1S0_14230_2 = 0
Type: PDU_PT_UNUM32 1S0.14230 4 = 0
Range: [0; 250000]
Resolution: 1 pus

CP_W4Max Description: Maximum time between receiving key byte 2 1S0_9141_2 = 50000
from the vehicle and the inversion being returned by the 1S0.14230.2 = 50000

interface. Same is true for the inverted key byte 2 sent by the
tester and the received inverted address from the vehicle.
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Type: PDU_PT_UNUM32 1SO_14230_4 = 50000
Range: [0; 1000000]

Resolution: 1 ps

CP_W4Min Description: Minimum time between receiving key byte 2 [SO0_9141_2 =25000
from the vehicle and the inversion being returned by the _
interface. Same is true for the inverted key byte 2 sent by the 150_14230_2 = 25000
tester and the received inverted address from the vehicle. 1SO_14230_4 = 25000

’T‘ypn- PDU PT UNUM32

Range: [0; 250000]

Resolution: 1 ps

CP_DolIPAutdReconnectDuringCo | Description: Enable automatic DolP reconnect handling as ISO0_134002'=0
PExecution defined in section “K.3.5.3 Automatic DolP reconnect handling
during ComPrimitive execution”.

Type: PDU_PT_UNUM32
Value: [0; 1]
Class: COM

0 = Automatic TCP reconnection handling during
ComPrimitive execution is disabled

1 = Automatic TCP reconnection handling during
ComPrimitive execution is enabled

CP_DolPAutdReconnectTimeout | Description: Enable automatic DolP réconnect handling with |1S0_13400_2=0
this timeout as defined in section<K.3.5.4 Automatic DolP
reconnect handling independentfrom ComPrimitive
execution”.

NOTE 19 This timeoutis not relevant for automatic DolP
reconnect handling.during ComPrimitive execution.

Type: PDU_PT_UNUM32
Range: [0; OXFFFFFFFF]
Resolution:’1 ps

Class) TIMING

0,= Automatic TCP reconnection handling independent from
ComPrimitive execution is disabled

CP_DolPTIsHandling Description: Specifies the TLS handling of the DoIP session 1SO_13400_2= 2
and the underlying TCP layer when the external test
equipment establishes the connection with the DolP entity.

When nvnrriding this ComParam with values different than 2
it shall be considered that the DolP entity may support TLS in
several diagnostic sessions differently. For example, for the
reprogramming use case, the DolP entity will reboot (requires
areconnect) and change into a reprogramming (bootloader)
application which might not support TLS. In such
environments the ComParam value 2 for CP_DolIPTIsHandling
is useful. Otherwise, the value shall be controlled by the
external test equipment accordingly.

NOTE 20 Changes to this ComParams will not cause any
reconnect activities if the ComLogicalLink is in the online
state. The value of the ComParam is only applied when calling
the function PDUConnect.
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Type: PDU_PT_UNUM32
Value[0;2]:

0 = Disable secured handling explicitly (use unsecured DolP
session for all connects and reconnects to the DolP entity)

1 = Enable secured handling explicitly (use secured DolP
session for all connects and reconnects to the DolP entity)

2 = Enable secured handling according to the routing
activation NACK 0x07 as defined in Table K10 (try unsecured
DolP session on each connect. If routing activation NACK 0x07
is received, retry the connect once again but with secured
DolP session)
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CP_DolPTlsVersionAndCipher Description: ISO 13400-2 defines the TLS application profile |[ISO_13400_2:

for supported TLS versions and related cipher suites. This ParamActEntries = 2,
ComParam may be used to redefine the desired TLS versions |pStructArray ={3, 3, 5,

(e.g. only to accept latest TLS version) and the order of the 49195, 49196, 52393,
cipher suites for the respective TLS version (e.g. use a specific {49187,49188, 3, 4, 5, 4865,
cipher) provided in the ClientHello TLS message which is sent | 4866, 4867, 4868, 4869}

to the DolP entity.

The TLS version and cipher suite values below are defined
within the ISO 13400-2 TLS application profile and shall be
applied by default in following order:

TLS1.2
TLS_ECDHE_ECDSA_WITH_AES_128_GCM_SHA256
0xC02B (dec:49195)

TLS_ECDHE_ECDSA_WITH_AES_256_GCM_SHA384
0xC02C (dec:49196)

TLS_ECDHE_ECDSA_WITH_CHACHA20_POLY1305_SHA256
0xCCA9 (dec:52393)

TLS_ECDHE_ECDSA_WITH_AES_128_CBC_SHA256
0xC023 (dec:49187)

TLS_ECDHE_ECDSA_WITH_AES_256_CBC_SHA384
0xC024 (dec:49188)

TLS1.3
TLS_AES_128_GCM_SHA256
0x1301 (dec:4865)

TLS_AES_256_GCM_SHA38%
0x1302 (dec:4866)

TLS_CHACHA20_POLY1305_SHA256
0x1303 (dec:4867)

TLS_AES_128.CCM_SHA256
0x1304-(dec:4868)

TLS-AES_128_CCM_8_SHA256
031305 (dec:4869)

NOTE 21 Changes to this ComParams will not cause any
reconnect activities if the ComLogicalLink is in the online
state. The value of the ComParam is only applied when calling
the function PDUConnect.

NOTE 22 Any cypher suite from ISO 13400-2 can be chosen

by the annlication-The-pbropvoesedlistofthis COMPARAM is-tha
J rFr P P

default one.

Type: PDU_PT_STRUCTFIELD
STRUCTFIELD Format:

ComParamStructType=
PDU_CPST_TLS_VERSION_AND_CIPHER

ParamMaxEntries = 2
ParamActEntries = 0 to 2

pStructArray=
PDU_PARAM_STRUCT_TLS_VERSION_AND_CIPHER
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CP_DoIPTIsEcuName Description: This ComParam may contain an TLS ECU name 1S0_13400_2 =
which is represented in ASCII-characters. If not empty, the ParamActLen =0
TLS handshake shall verify the contained subject common
name (CN) within the presented DolP entity certificate against (empty)
the defined value of this ComParam. Otherwise, the TLS ECU
name verification shall not be performed.
Type: PDU_PT_BYTEFIELD
BYTEFIELD Format:
ParamMaxLen = 64
ParamActLen = 0 to 64
pDataArray = name|[64]
Range: Each byte = 0x00-0xFF
CP_ISOBUSAddrClaimHeader Description: Header byte containing Priority bits, ISO_15765_2_vith_
ExtendedDataPage bit and DataPageBit for 1SO_11783_5:
RequestForAddressClaimed and AddressClaim messages sent | 0x18
by the test i t (PGN 00EE00).
y the test equipment ( ) 1SO_11783_5:
Type: PDU_PT_UNUM32 0x18
Range: [0; FF]
CP_ISOBUSAddrClaimTimeout Description: Time after sending a Requést for AddressClaimed | ISO_15765_2_vith_
before the tester should send its ownAddressClaimed ISO_11783_5:
message. While waiting for this timeout, (and at all times), the | 1250000
tester should be handling Address Claimed messages from all
ECUs on the bus. ° ° 150_11783_5:
1250000
Type: PDU_PT_UNUM32
Range: [0; 20000000]
Resolution: 1yis
CP_ISOBUSAddressNegotiationRu | Description: This ComParam will specify whether the ISO_15765_2_vith_
le interface should issue a Request for Address Claim upon ISO_11783_5:
receiving a STARTCOMM ComPrimitive, and under what 0
conditions the interface should send out its own
AddressClaim.
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Type: PDU_PT_UNUM32 ISO_11783_5:
Value: [0; 7] 0
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
STARTCOMM ComPrimitive from client app.

Bit 2:

0= Respond to a Request for Address Claim message or a
challenging Address Claim message from the vehicle busiwith
own Address Claim.

1 = Do not respond to a Request for Address Claimh, message or
a challenging Address Claim message from the vehicle bus
with own Address Claim.

CP_ISOBUSC3nReplaceMaskFunc | Description: Bit mask defining which pdrts of the CAN-ID shall | ISO_15765_2_with_
be replaced by claimed addresses. [SO_11783_5:

0x00000001: reserved 0x00000002
0x00000002: Replace SA of CP: CanFuncReqld
0x00000004: Replace-TA of CP_CanFuncReqld

Type: PDU_PT_UNUM32
Value: logical OR of single bits defined above

CP_ISOBUSC3nReplaceMaskPhysR | Description; Bit mask defining which parts of the CAN-ID shall | ISO_15765_2_with_
eq be replaced by claimed addresses. 1SO_11783_5:
0x00000006
0x00000001: reserved

0x00000002: Replace SA of CP_CanPhysReqld

0x00000004: Replace TA of CP_CanPhysReqld

Type: PDU_PT_UNUM32
Value: logical OR of single bits defined above

CP_ISOBUSCanReplaceMaskPhysR| Description: Bit mask defining which parts of the CAN-ID shall [ [SO_15765_2_with_
espUSDT be replaced by claimed addresses. 1SO_11783_5:
0x00000006
0x00000001: reserved

0x00000002: Replace SA of CP_CanRespUSDTId
0x00000004: Replace TA of CP_CanRespUSDTId

Type: PDU_PT_UNUM32

Value: logical OR of single bits defined above
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CP_ISOBUSCanReplaceMaskPhysR

Description: Bit mask defining which parts of the CAN-ID shall

ISO_15765_2_with_

espUUDT be replaced by claimed addresses. ISO_11783_5:
0x00000006
0x00000001: reserved
0x00000002: Replace SA of CP_CanRespUUDTId
0x00000004: Replace TA of CP_CanRespUUDTId
Type: PDU_PT_UNUM32
Value: logical OR of single bits defined above
CP_ISOBUSMaxPacketTx Description: Number of frames the tester should request to ISO_14783_5:
send at once when sending a RTS. The tester shall be capable | 0xFF
of re-sending any block re-requested by the ECU.
Type: PDU_PT_UNUM32
Range: [0; 255]
CP_ISOBUSName Description: Name field from ISOBUS document. This ISO_15765_2_vith_
ComParam will contain the NAME of the test equipment. The [ISO_11783_5:
test equipment will require this to make an address claim. ParamActLen 8
pDataArray =
0xF0 0xFO 04FO0 OxFO
NOTE 23 If CPM_ISOBUSAddressNegofiationRule has Bit 1 | OO 0XFO 030 0x
. . .| 0xF0 O0xF0 0xK0 0xF0}
and/or Bit 2 set to 0, (protecting anaddress), a change to this
parameter will not take effect untila StartComm CoP is
ived.
recerve 1S0_11783_5:
Type: PDU_PT_BYTEFIELD: ParamActLen | 8
pDataArray =
BYTEFIELD Format:
{OxFA OxFA 03FA 0xFA
ParamMaxLen =4 0xFA OxXFA 0xFA 0xFA}
ParamActlefi 70 to 8
pDataArray = name[8]
Range: Each byte = 0x00-0xFF
CP_ISOBUSPreferredAddress Description; List of preferred addresses for the test ISO_11783_5:
equipment. This ComParam is a list of source addresses for ParamActLen [ 1
the MVCI protocol module. The first source address claimed |pDataArray =
by the MVCI protocol module remains claimed unless a node {0xFA}
with higher priority on the bus requests the same address, at
which time the tester shall 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 Hrst address
requested, a list of tester addresses are supplied
NOTE 24 If CPM_ISOBUSAddressNegotiationRule 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.
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Type: PDU_PT_BYTEFIELD
BYTEFIELD Format:
ParamMaxLen = 8
ParamActLen=0to 8
pDataArray = name|[8]

Range: Each byte = 0x00-0xFF

CP_ISOBUSSqureeAddress Deseription—EcH-Source-AddressfromantSOBYSresponse 1S0315765—2—writh—
message. This ComParam is used for response handling only. [ISO_11783_5:

It is a URID ComParam. The protocol handler extracts the ECU | 0x0000

source address from the response message and uses this

information to find a match in the URID table to retrieve the 1S0.11783 &y
Unique Response Id for the ECU. 0x0000

If a CP_ISOBUSSourceName with ParamActLen = 8 within the
same URID table entry is given, the value of
CP_ISOBUSSourceAddress is ignored. The protocol handler
shall update this value by the source address claimed. If the
ECU announces a change of its source address, the protocol
handler shall update this value. If no ECU claims an address
for the given NAME, the protocol handler shall upddte the
address value to OxFFFF (invalid).

Type: PDU_PT_UNUM32
Range: [0; OXFFFF]

CP_ISOBUSSqurceName Description: NAME field as described in the ISOBUS ISO_15765_2_with_
document. This ComParam is.ised for response handling only.|1SO_11783_5:

It is the NAME of an ECU, The protocol handler will extract the | ParamActLen = 8
source address from anSOBUS response message. By keeping| pDataArray =

a list of NAMEs and-Addresses of all ECUs on the bus

(Network Managément), the tester will find the NAME of the {0x00 0x00 0x00 0x00
ECU corresponding to the source address extracted from the 0x00 0x00 0x00 0x00}
message, and\use the NAME to find a match in the URID table

to retrieve the Unique Response Id for the ECU.
1SO_11783_5:

Type: PPU_PT_BYTEFIELD ParamActLen = 8
BYTEFIELD Format: pDataArray =

{0x00 0x00 0x00 0x00

ParamMaxLen = 8 0x00 0x00 0x00 0x00}

ParamActLen =0 to 8
pDataArray = name|[8]
Range: Each byte = 0x00-0xFF
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CP_ISOBUSTargetAddress

Description: This ComParam is used instead of
CP_ISOBUSTargetName in the following 3 cases:

1) The ParamActLen for CP_ISOBUSTargetName = 0, or

2) The NAME in CP_ISOBUSTargetName is not found in the list
of NAMEs and Addresses of the ECUs that have sent out an
Address Claim, or

3) The Address listed for the NAME is invalid (OxFE).
NOTE 25 If CP_ISOBUSTargetAddress = OxFFFF and

ISO_15765_2_with_

[SO_11783_5:
O0xFFFF

1SO_11783_5:
O0xFFFF

CP_ISOBUSTargetName->ParamActLen = 0, the protocol
handler will internally use the value of
CP_ISOBUSSourceAddress from the first URID table entry.

For requests using the broadcast address (0xFF) set
CP_ISOBUSTargetAddress = 0xFF and CP_ISOBUSTargetName-
>ParamActLen = 0.

Type: PDU_PT_UNUM32
Range: [0; OXFFFF]

CP_

SOBUSTargetName

Description: NAME field from ISOBUS document. This is the
NAME of the target ECU for a destinatiensspecific outgoing
message. 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_ISOBUSTargetAddress as the destination address.

NOTE 26 For CP-ISOBUSTargetName->ParamActLen = 0 and
invalid CP_ISOBUSTargetAddress (0XFFFF) the protocol
handler@wiltinternally use the value of
CP_ISOBUSSourceName from the first URID table entry.

Ferrequests using the broadcast address (0xFF),
ParamActLen = 0 and CP_ISOBUSTargetAddress = OxFF shall
be used.

Type: PDU_PT_BYTEFIELD
BYTEFIELD Format:
ParamMaxLen = 8
ParamActLen =0 to 8
pDataArray = name|[8]

Range: Each byte = 0x00-0xFF

ISO_15765_2_
1SO_11783_5:
ParamActLen
pDataArray =

ith_

Il
(o]

{0x00 0x00 0500 0x00

0x00 0x00 0x

1SO_11783_5:
ParamActLen
pDataArray =

0 0x00}

L
[}

CP_ISOBUSProtocolControlMode

Description: If enabled, the related LogicalLink will provide
additional control features via specific IOCTLs (See IOCTL
definitions related to an ISOBUS Protocol Control Link - IPC
Link).

Values:

0: IPC feature disabled
1: IPC feature enabled

Only one ComLogicalLink per PDU resource shall have this
feature enabled at a given time. If more than one CLL per PDU
resource has this feature enabled, there shall be an error
returned.

[SO_15765_2_with_

[SO_11783_5:
[SO_11783_5:

0
0
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Type: PDU_PT_UNUM32
Range: [0; 1]

B.5.3 ComParam definitions for physical layer

Table B.22 provides the definition for ComParams dedicated to the physical layer.

Table B.22 — Physical layer detailed ComParam table

Structure, Range

Shgrt name Description resolution | (by protocol)

Type Default (by protocol)

CP_Baudratg Description: Represents the desired baud rate. If the [SO_11898_2_DWCAN=500k
desired baud rate cannot be a.chleved w1t_hm the. 1S0.11898 3 DWFTCAN=125k
tolerance of the protocol, the interface will remain at

the previous baud rate. [SO_11992 1”DWCAN=125k
Type: PDU_PT_UNUM32 1SO_91%1_2_UART = 10400
Range: [0x0; OXFFFFFFFF] 18014230_1_UART = 10400
Resolution: 1 bps SAE_]J2610_UART = 7812

SAE_J1708_UART = 9600
SAE_]J1939_11_DWCAN=250k
SAE_]J1850_VPW = 10400
SAE_]J1850_PWM = 41600
SAE_J2411_SWCAN = 33333

CP_CANFDBgudrate Description: Baudrate to be tsed during the hight bit- | 1SO_11898_2_DWCAN=0
rate phase of the CANFD frame
transmission/reception,

A value of “0” indicates that CP_Baudrate value will also
be used for theshigh bitrate of CAN FD.

NOTE Valueof ComParam
CP_CANEDTxMaxDataLength controls whether CANFD
is usedsfor TX or not.

Values should be restricted to values as defined in ISO
15765-5.

Type: PDU_PT_UNUM32
Range: [0x0; OxFFFFFFFF]

Resolution: 1 bps

Q.2 NDIAIOAN. OO0 O
O_Z_DVVGCIIIN=—0U 70

CP BitS Nl n ot Tl PN | 1 . I loas 1 e co-440
_ 1t amp; T OTITC DCSCITP IO, TS STTS T aCSIT et DIt Sampre ponrcasa TOU_T IO

percentage of the bit time.

1SO_11898_3_DWFTCAN=80 %

Type: PDU_PT_UNUM32 1SO_11992_1_DWCAN=80 %

Range: [0; 100] SAE_J1939_11_DWCAN=80 %

9 . 0,
Resolution: 1 % SAE_J2411_SWCAN=87 %

CP_BitSamplePoint_Ecu Description: This sets the desired bit sample pointasa |ISO_11898_2_DWCAN =80 %
percentage of the bit time.
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Description | o colution | (by protocol)

Type

Default (by protocol)

Type: PDU_PT_UNUM32
Range: [0; 100]

Resolution: 1 %

1SO_11898_3_DWFTCAN=80 %
[SO_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
hit-rate phncp ofthe CANED frame

1SO_11898_2_DWCAN=80 %

transmission/reception.

Values should be restricted to values as defined in ISO
15765-5.

Type: PDU_PT_UNUM32
Range: [0; 100]

Resolution: 1 %

CP_LANFDBitSamplePoint_Ecul

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.

Values should be restricted to values as defined in ISO
15765-5.

Type: PDU_PT_UNUM32
Range: [0; 100]

Resolution: 1 %

1SO_11898_2_DWCAN=80 %

CP_LanBaudrateRecord

Description: List of baud rates to use during an OBD
CAN initialization sequence.

Type: PDU_PT.LONGFIELD

LONGFIELD Format:

ParamMaxLen = 12

ParamActLen = 0 to 12
pDataArray=BaudrateList[12]

Range: Each entry = [0x00000000; OXxFFFFFFFF]

[SO_11898_2_DWCAN: HaramActLen
= 2, pDataArray = {500000, 250000}

SAE_J1939_11_DWCAN:
ParamActLen = 1, pDataArray =
{250000}

CP_K_L_Linelnit

Description: K and L line usage for ISO 9141 and
ISO 14230 initialization address.

Type: PDU_PT_UNUM32
Range: [0; 2]

O 11 Il I 740 F £ el oot dd
U="o St anraTre ror mranzZatromaaaress

ISO_9141_2_ UART =0
[SO_14230_1_UART =0

1 = Use K-line only for initialization address

2 = Use L-Line only for initialization address

CP_K_LinePullup

Description: Control the K-Line voltage to either 12 V
or24V.

Type: PDU_PT_UNUM32
Value: [0; 2]

0 = No pull-up

1=12V

2=24V

ISO_9141_2_UART =0
[SO_14230_1_UART =0
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resolution
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Description (by protocol)

Type

Default (by protocol)

CP_ListenOnly

Description: Enable a Listen Only mode on the
ComLogicalLink. 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 Onlv Mode Enabled

1SO_11898_2_DWCAN=0
1SO_11898_3_DWFTCAN=0
1SO_11992_1_DWCAN=0
SAE_J1939_11_DWCAN=0
SAE_J2411_SWCAN=0

CP_Network|

Line

Description: This sets the network line(s) that are
active during communication (for cases where the
physical layer allows this).

Type: PDU_PT_UNUM32
Value: [0; 2]

0 = BUS_NORMAL

1 =BUS_PLUS

2 = BUS_MINUS

SAE_]J1850_PWM =0

CP_Samples]

erBit

Description: Number of samples per bit.

Type: PDU_PT_UNUM32
Value: [0; 1]
0 = 1sample per bit

1 = 3 samples per bit

1SO_11898_2_DWCAN=0
1SO_11898_3_DWFTCAN=0
[SO_11992_1_DWCAN=0
SAE_J1939_11_DWCAN=0
SAE_J2411_SWCAN=0

CP_Samples]

erBit_Ecu

Description: Number of samples-per bit for the ECU.

Type: PDU_PT_UNUM32
Value: [0; 1]
0 = 1sample per bit

1 = 3 samples.pet bit

1SO0_11898_2_DWCAN=0
1SO_11898_3_DWFTCAN=0
1SO_11992_1_DWCAN=0
SAE_J1939_11_DWCAN=0
SAE_J2411_SWCAN =0

jump width as a percentage of the bit time.

Typn- PDU PT UNUM32

CP_SyncJumpWidth Description: This sets the desired synchronization 1SO_11898_2_DWCAN=15 %
jump width as a percentage of the bit time. 1S0.11898 3 DWFTCAN=15 %
TyperPDU_PT_UNUM32 1S0_11992_1_DWCAN=15 %
Range: [0; 100] SAE_J1939_11_DWCAN=15 %
Resolution: 1 % SAE_J2411_SWCAN=15 %

CP_SyncJumpWidth.Ecu Description: This sets the desired synchronization 1SO_11898_2_DWCAN =15 %

[SO_11898_3_DWFTCAN =15 %

Range: [0; 100]

Resolution: 1 %

ISO_11992_1_ DWCAN =15%
SAE_J1939_11 DWCAN=15%
SAE_J2411_SWCAN =15 %

CP_CANFDSyncJumpWidth

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.

Values should be restricted to values as defined in ISO
15765-5.

1S0_11898_2_DWCAN=15 %
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Short name

Structure, Range

Description | o colution | (by protocol)

Type

Default (by protocol)

Type: PDU_PT_UNUM32
Range: [0; 100]

Resolution: 1 %

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.

1S0_11898_2_DWCAN=15%

Values should be restricted to values as defined in ISO
15765-5.

Type: PDU_PT_UNUM32
Range: [0; 100]

Resolution: 1 %

CP_

[erminationType

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
3 =120 Ohm termination

4 = SWCAN termination

1SO0L11898_2_DWCAN =|0
1SO_11898_3_DWFTCAN =0
[SO_11992_1_DWCAN =(0
SAE_J1939_11_ DWCAN

tt
o

SAE_J2411_SWCAN=0

CP_

[erminationType_Ecu

Description: CAN termination settings for SWCAN ECU
emulation.

Type: PDU_PP_.UNUM32

Valuew[0)'5; 6]

0= NO termination

5 = SWCAN Unit Load termination (see SAE J2411)
6 = SWCAN Primary Load termination

SAE_J2411_SWCAN=0

© ISO 2022 - All rights reserved
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Short name

Description

Structure,
resolution

Range
(by protocol)

Type

Default (by protocol)

CP_UartConfig

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

[SO_9141_2_UART =06
ISO_14230_1_UART = 06
SAE_J2610_UART = 06
SAE_J1708_UART = 06

02=7E1
03 =7N2
04 =702
05=7E2
06 = 8N1
07 =801
08 =8E1
09 = 8N2
10=802
11 =8E2
12=9N1
13=901
14 =9E1
15=9N2
16 =902
17 =9E2
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Annex C
(informative)

D-PDU API manufacturer-specific ComParams and protocols

C.1 Manufacturer-specific protocols — Support and naming conventions

C1
The

Con
PDI

(eg
An

C1

The

C1

I1SO
pro

1 General

D-PDU API is not restricted to specific diagnostic protocols. Since the supperted proto

2 Manufacturer protocol naming guidelines
following naming guidelines apply.
Customer- or manufacturer-specific protocols shallbe named with the prefix MSP_ (i.e. in

manufacturer (e.g. MSP_KWP9999_on_IS014230_1_UART).

name, connected by the additionakstring “_on_” as shown in Table B.3.

element.

When possible, a eustomer- or manufacturer-specific protocol should try and reuse a |
from another customer-specified protocol or from one of the standardized protocols.

3 Manufacturer protocol communication parameters (ComParams)

tocol: The D-PDU API can be used in combination with ODX data files. Therefore, the

bhaticmac fioos +hn NNV coaoifs ancadita-dafina

CormParanac 10

1Params are described in the MDF, the protocol support of an MVCI protecol module u
I API can be extended easily. The only important requirement is that the.désignation of th
protocol names) is unique. For standard ComParam and protocol naming guidelines, s¢
httachment containing ComParams is available as an electronic file decompanying this dod

for manufacturer-specific protocol) followed by‘a protocol name, which can be freely def

22903-1 (ODX specification) already defines mechanisms for the description of ComP4

thao MDE (for datd

rols and its
s5ing the D-
e protocols
e Annex B.
ument.

short name
ined by the

The protocol short names, which areCused in the MDF file for the PROTOCOL element, are a
concatenation of the application layerspecification name, plus the transport layer specific

ation layer

The physical layer name assshown in Table B.2 is used in the MDF file as short name for the BUSTYPE

ayer either

rams for a
Hescription

e 1oabion o
mechanismsfrom-the-0PXspeeiiecationare-used-to-define-ComParamsinthe MBEHerdeta

ODX specification).

ils, see the

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 name and unique ID for each protocol ComParam.

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.

© ISO 2022 - All rights reserved
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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.

The MDF contains the following information about a ComParam:

— short

ame;

— long name;

— ComP4

ram class;

— layer info;

— ComP4

— minim

ram data type;

pum value;

— maximum value;

— default

value (per protocol).
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Annex D
(informative)

D-PDU API constants

D.1.1 D-PDU API item type values

typedef enum E_PDU_IT {

PDU_IT_IO_EVENT_QUEUE_PROPERTY

PDU_IT_RSC_CONFLICT

PDU_IT_UNIQUE_RESP_ID"FABLE
PDU_IT_IO_VEHICLE.ID-REQUEST
PDU_IT_ETH_SWITCH_STATE

PDU_IT_IO_ENTITY_ADDRESS = 0x1802, /* DolP entity addressing item */
PDU_ITIO.ENTITY_STATUS =0x1803 /* DolP entity status item */
} T_BDUAT;

PDU_IT_IO_UNUM32 =0x1000, /*IOCTL UNUM32 item. */
PDU_IT_IO_PROG_VOLTAGE =0x1001, /* I0CTL Program Voltage item/*/
PDU_IT_IO_BYTEARRAY =0x1002, /* IOCTL Byte Array itent.*/
PDU_IT_IO_FILTER =0x1003, /*IOCTL Filter item. ¥/

PDU_IT_IO_TLS_CERTIFICATE =0x1005, /* 10CTL Set.gertificate structure. */
PDU_IT_RSC_STATUS = 0x1100, /* Resouree Status item */
PDU_IT_PARAM =0x1200, /* ComParam item */
PDU_IT_RESULT =0x1300, J* Result item */

PDU_IT_STATUS =0x1301, /* Status notification item */
PDU_IT_ERROR =0x1302, /* Error notification item */
PDU_IT_INFO = 0x1303, /* Information notification item */
PDU_IT_RSC_ID = 0x1400, /* Resource ID item */

PDU_IT_MODULE_ID = 0x1600, /* Module ID item */

=0x1004, /* I0CTL Event.Queue Property item. */

=0x1500, /* Resource Conflict Item */

=0x1700 /* Unique Response Id Table Item */
=0x1800 /*DolP Vehicle ID Request Item*/
=0x1801 /*DolP Ethernet Activation Item*/

D.1.2 ComPrimitive type values

typedef enum E_PDU_COPT {
PDU_COPT_STARTCOMM  =0x8001,

© ISO 2022 - All rights reserved

/* Start communication with ECU by sending an optional request.
The detailed behaviour is protocol dependent. For certain protocols
(-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 TesterPresent messages to be enabled (see
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CP_TesterPresentHandling). Once TesterPresent handling is
enabled the message is sent immediately, prior to the initial TesterPresent
cyclic time (CP_TesterPresentTime) */
PDU_COPT_STOPCOMM =0x8002, /* 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 TesterPresents will be
sent. APDU_COPT_STARTCOMM ComPrimitive

might be required by some protocols (e.g. ISO 14230) to begin

communications again.*/

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 PDUSetGomParam,

which modifies the ComParams in the workingbuffer. 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.

NOTE1 Ifthe CLL is imthe PDU_CLLST_COMM_STARTED

state and TesterPresent handling is enabled (see
CP_TesterPresentHandling) any changes to one of the TesterPresent
ComParams will cause the TesterPresent message to be

sent imiediately, prior to the initial TesterPresent cyclic time.
NOTE 2 The protocol handler always waits the proper P3Min time
before allowing any transmit. See CP_P3Min, CP_P3Func,
CP_P3Phys.*/

PDU_COPT_SENDRECV = 0x8004, /* Send request data and/or receive corresponding response data
(single or multiple responses). See 10.1.4.17 for detailed settings
of the PDU_COP_CTRL_DATA structure.*/

PDU_COPT_DELAY<{ = 0x8005, /* Wait the given time span before executing the next
ComPrimitive.*/

PDU_COPT_RESTORE_PARAM =0x8006, /*Copies ComParams related to a ComLogicalLink from active

buffer to working buffer. (Converse functionality of
PDU_COPT_UPDATEPARAM.)*/
} T_PDU_COPT;

D.1.3 Object type values
See PDUGetObjectld function.

typedef enum E_PDU_OB]JT {
PDU_OBJT_PROTOCOL = 0x8021, /* Object type for object PROTOCOL of MDF.*/
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PDU_OBJT_BUSTYPE =0x8022,

PDU_OBJT_IO_CTRL = 0x8023,

PDU_OBJT_COMPARAM = 0x8024,
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/* Object type for object BUSTYPE of MDF.*/
/* Object type for object I0_CTRL of MDF.*/
/* Object type for object COMPARAM of MDF.*/

Dueue

wn

*/

PDU_OBJT_PINTYPE =0x8025, /* Object type for object PINTYPE of MDF.*/

PDU_OBJT_RESOURCE =0x8026, /* Object type for object RESOURCE of MDF.

NOTE The caller of this function with this object type would need
to know the vendor specific short-name of the resource.*/

} T_PDU_OBJT;

D.1.4 Status code values

Stafjus events are returned in an event item type PDU_IT_STATUS.
typedef enum E_PDU_STATUS {

/* ComPrimitive status */

PDU_COPST_IDLE =0x8010, /* ComPrimitive is in the CommLogicalLink's ComPrimitive
and has not been acted upeon. */

PDU_COPST_EXECUTING =0x8011, /* ComPrimitive hasbeen pulled from the CommLogicalLink
ComPrimitive Queueand is in an active running state. */

PDU_COPST_FINISHED =0x8012, /* ComPrimitive is finished. * No further event items will be
generated\for this ComPrimitive. */

PDU_COPST_CANCELLED =0x8013, /* ComPrimitive was cancelled by a PDUCancelComPrimitivd

request. No further event items will be generated for this
ComPrimitive. */

PDU_COPST_WAITING =0x8014, /* A periodic send ComPrimitive (NumSendCycles > 1) has
finished its periodic cycle and is waiting for its next cyclic timg for
transmission. */

/* ComLogicalLink status */

PDU_CLLST_OFFKINE =0x8050, /* ComLogicalLink is in communication state “offline”. Refer tp

description of PDUConnect, PDUDisconnect. */

PDU_CLLST.ONLINE =0x8051, /* ComLogicalLink is in communication state “online”. A

PDU_COPT_STARTCOMM ComPrimitive has not been
commanded. Refer to description of PDUConnect, PDUDisconned
*/

PDU_CLLST_COMM_STARTED =0x8052, /* ComLogicalLink is in communication state “communication
started”. A PDU_COPT_STARTCOMM ComPrimitive has been
commanded. The ComLogicalLink is in a transmit/receive state.

/* Module status */
PDU_MODST_READY = 0x8060, /* The MVCI protocol module is ready for communication. The

©IS
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protocol module has been connected by this D-PDU API
Session (see PDUModuleConnect)*/
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PDU_MODST_NOT_READY =0x8061, /* The MVCI protocol module is not ready for communication.
Additional information about the cause may be provided via an
additional vendor specific status code returned in pExtralnfo. Refer
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 becomes
ready. Module is connected by this D-PDU API Session, but it is
not ready for communication. */

PDU_M(QDST_NOT_AVAIL = 0x8062, /* The MVCI protocol module is unavailable for connection.

EXAMPLE Communication was lost after previously being in a
PDU_MODST_READY state.*/

PDU_M(QDST_AVAIL =0x8063, /* The MVCI protocol module is available for connectign\(ize. not
yet connected by a D-PDU API session). (See

PDUModuleConnect and PDUModuleDisconnect) %/

} T_PDU_STATUS;

D.1.5 Information event values
Informatiop events are returned in an event item type PDU_IT_INFO.

typedef enun} E_PDU_INFO {

PDU_INHO_MODULE_LIST_CHG =0x8070, * New MVEI protocol module list is available. Client
application should call PDUGetModulelds to get a list of the
newset of modules and status. This event item is not
generated when the status of a module changes. Related to
the System Callback. */

PDU_INHO_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_INHO_PHYS_COMPARAM_CHG = 0x8072 /* There has been a change to the physical ComParams by

another ComLogicalLink sharing the resource. Related to the

ComLogicalLink Callback. */

} T_PDU_INFO;
D.1.6 Resource status values

Resource status is used for element “PDUResourceStatus” of structure PDU_RSC_STATUS_DATA (see
10.1.4.4). See 10.1.3 for interface definition.
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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 ="1TalSsmit Queue IS TOCKEU DY 4 ULL. NO OUI€I ULL €XCE bt the one
which holds the lock is allowed to transmit on the physicdl resource.

3 Physical ComParam Lock 0 = Physical ComParams are not locked (default)

Status 1 = Physical ComParams are locked by a CLL. No-other CL[. except the

one which holds the lock is allowed to change the physica
ComParams for the resource.

D.1.7 Resource lock values

Respurce lock is used for API functions “PDULockResource” and “PDUUnlockResource”. Se¢ 10.1.3 for

inte

rface definition.

Table D.2 — Resource lock/unleck values (bit encoded)

Bjit position Name

Description

Lock Physical ComParams

A CGomLogicalLink requests exclusive privilege to modify physical
ComParams for a physical resource. No other ComLogicallink that is
sharing the physical resource may attempt to modify the physical
ComParams.

Lock Physical Transmit Queue

A ComLogicalLink requests exclusive privilege to transmif on a
physical resource. No other ComLogicalLink that is sharinyg the
physical resource may transmit any ComPrimitives on theg physical
resource. Only monitoring of the vehicle bus may be done|by other
ComLogicalLinks (receive only ComPrimitives).

D.1.8 Event callback data values

See

type

EventCallbaekprototype.

def enufm E*PDU_EVT_DATA {

PDUEVT_DATA_AVAILABLE =0x0801, /* This event indicates that there is event data available fo be read
by threappticatiom e datacoutd-beamerror;status; orresult
item. The application shall call PDUGetEventltem to retrieve the
item. */

PDU_EVT_DATA_LOST =0x0802 /* This event indicates that the ComLogicalLink has lost data due

} T_PDU_EVT_DATA.

©IS
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to a buffer (queue) overrun. No event data is stored in the event

queue. This is for information only. */
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D.1.9 Reserved ID and handle values

Table D.3 defines the reserved ID and handles values.

Table D.3 — Reserved ID and handle values

Constant name Constant value Description
PDU_ID_UNDEF OxFFFFFFFE Undefined ID value. Used to indicate an ID value is undefined.
PDU_HANDLE_UNDEF O0xFFFFFFFF Undefined handle value. Used to indicate a Handle value is undefined.

D.1.10 IOQCTL filter types values

typedef enun} E_PDU_FILTER {

PDU_FLT_PASS =0x00000001,

protocols. */

PDU_FLT_BLOCK =0x00000002,

PDU_FLTY_PASS_UUDT

protocols.*/

=0x00000011,

/* Allows matching messages into the receive event.queue. For all

/* Keeps matching messages out of the evéntqueue. For all

/* Allows matching messages intodhe receive event queue which

are of a UUDT type only. For ISO45765 only.*/

PDU_FLT_BLOCK_UUDT =0x00000012

/* Keeps matching messages out of the event queue which are of a

UUDT type only. For [SO15765 only.*/

} T_PDU_FILTER;
D.1.11 IQCTL event queue mode type values
typedef enunf E_PDU_QUEUE_MODE {

PDU_QUE_UNLIMITED =0x00000000, /* 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 a ComLogicalLink).*/

PDU_QUE_LIMITED = 0x00000001, /* 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. */

PDU_QUE_CIRCULAR =0x00000002 /* 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

} T_PDU_QUEUE_MODE;
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D.2.1 TxFlag definition
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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.

Txt :]ag is cpnr‘iﬁnﬂ inTahle D 4
Table D.4 — TxFlag
ByteP| Bit Definition Description Valpe
0s Pos
0 7 | Unused
0 6 |SUPPRESS_POS_RESP ISO 15765-3/1S0 14229-3 0 = Not Enabl¢d
Suppress Positive Response 1 = Enabled
0 5 ENABLE_EXTRA_INFO Enable adding header and footer information into 0 = Not Enabled
the result data (see 10.1.4.11.4J. Extra information 1 = Enabled
can be used for ECU response.debugging. = bnable
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
timi ified i
Modified message timing for ISO 14230. Used to Ils%ulllg};;gpeu tedin
decrease programming time if application knows
only one response will be received. 1 = After a response is
. : received for a|physical
Does not affect timing on responses to functional o
request, the wait time
requests. shall be reducgd 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
ISO 15765.
CAN ID is contained in the first 4 bytes of the PDU
Data.
3 7 [SO15765_ADDR_TYPE RAW_MODE Only 0 = no extend¢d address
ISO 15765-2 addressing method 1 = extended addressing is
d
CAN Extended Address is contained in the byte use
following the CAN ID in the PDU Data.
3 6 [ISO15765_FRAME_PAD RAW_MODE Only 0 = no padding
ISO 15765-2 frame padding 1 = pad all messages to a
full CAN frame using the
value in the ComParam
CP_CanFillerByte
3 5-0 |Reserved
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D.2.2 RxFlag definition

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.

TxFlag is specified in Table D.5.

Table D.5 — RxFlag

Byte | Bit Definition Description Valu¢
Pos | Pos
0 7 REMOTE_FRAME CAN remote frame detected. No data bytes are 0 = No Remoteé Frame
received. The first byte of the D-DPU will contain Received
the data length code.
€ data fength code 1 <Received a Remote
Frame
0 6-0] |Unused
1 7-3] [Reserved
1 2| |SPD_CHG_EVENT Indicates that the serial bus has transitietied to a 0 =No Event
new speed. All communication afterthis.€vent will .
. . 1 = Transitioned to ney
occur at the new speed. The message data in this d
message may contain the monitered Change Speed speed rate
message received on the serial bus.
1 1 ECU_TIMING_CHANGE The timing ComParams yalues have been modified |0 = No Timing Change
for the ComLogicalLinkiThe MVCI protocol module .
. 2 () . 1 = Timing ComParam
has received a positive’timing change message by o
: . have been modified
an ECU in response to a timing change request
message (protocol specific). This flag will only be
set if the CP:ModifyTiming 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-Voltage Messdge
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 ISO15765_ADDR_TYPE RAW_MODE ONLY 0 = no extended addregs
ISO 15765-2 Addressing method 1 = extended addressing is
d
CAN Extended Address byte is contained in the use
bytes following the CAN ID in the PDU Data.
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
244 © ISO 2022 - All rights reserved
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Bit

Byte S A
Pos | Pos Definition Description Value
3 4 [ISO15765_ RAW_MODE ONLY 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 J2610 and SAE J1850 VPW only 0 = No break received
Break indication received 1 = Break recgived
3 1 START_OF_MESSAGE Indicates the reception of the first byte of an 0 = Notastarf of message
ISO 9141 or ISO 14230 message or first frame of an | indication
ISO 15765 multiframe message. ‘
1 = First byte pr frame
received
3 0 [TX_MSG_TYPE Receive Indication/Transmit 0 =received (].e. this
Loobback message was fransmitted
oopbac on the bus by pnother
node)
1 = transmitted (i.e. this is
the echo of the¢ message
transmitted by the device)
a A SW-CAN transceiver does not provide the capability to determine a high-voltage reception during normal mode of

opefation and to tie this information to an ongoing reception. A SW-CAN transceiver only provides the capability]
walfe-up on the RxD pin during sleep mode operation without beifig able to receive the CAN frame that forced
because only the voltage level over a period of time is used to determine a high-voltage signal during this mode
In qrder to determine a high-voltage reception during normal mode of operation (when CAN messages are r
volthge level of the bus pin shall be measured in parallel-to the CAN message reception and this information
together according to SAE J2411. Since the information of receiving a high-voltage message is of secondary kind w
woilks as a tester device and a separate hardware is tequired to determine the voltage level, the handling of this fldg is optional.
In dase an MVCI does not have the hardware te‘measure the SW-CAN bus pin voltage level, this flag shall alw

“0” F normal message.

to indicate a
the wake-up
pf operation.
pceived), the
shall be tied
hen the MVCI

hys be set to

D.2.3 CliCreateFlag definition

The CllCreateFlag information is used in the PDUCreateComLogicalLink function.

Default number ofbytes is 4.

ClldreateFlag.is’specified in Table D.6.

© ISO 2022 - All rights reserved

245


https://standardsiso.com/api/?name=60f562205eb268a094ce497910ef1c10

IS0 22900-2:2022(E)

Table D.6 — CliCreateFlag

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 bytd
bytes and checksums to the pCopData of the information, header bytes
ComPrimitive before transmission. When receiving | will be appended befor¢
a message, RawMode OFF indicates that the D- transmission. and’stripged
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 received PIPU
were in the pCopData when data. No header bytes will
PDUStartComPrimitive( ) was called. \When be generated or checkefl.
receiving a message, RawMode ON,indicates that | Only the network layer
the header bytes and checksums will be left in the |such asISO 15765, willfstill
Result Item that is returned. be enabled.)
The default value of the flag.is RawMode=0FF
(equal '0"), which meansheaders and checksums
will not be appended(®o the message.
0 6 | [ChecksumMode For protocols that use checksums, the D-PDU API
can create and append the checksum to transmit
messages based on this flag.
ChecksumMode=0FF 0 = OFF
This\flag is ignored for protocols that do not use The D-PDU API will not
checksums. append a checksum to the
t itted PDU dat
This flag is ignored if RawMode is set to OFF. rensmite amator
will it validate and rem¢ve
The default value of the flag is the received checksum.
ChecksumMode=0FF (equal '0"), which means a
checksum will not be appended to the message.
ChecksumMode=0N 1=0N
For the UART protocols
using checksums, the
D-PDU API will appendfa
checksum to the
transmitted PDU data and
it will validate and remove
the received checksum.
0 5-0 |Unused
1 7-0 [Unused
2 7-0 [Unused
3 7-0 [Unused
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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.

TimestampFlag is specified in Table D.7.

Table D.7 — TimestampFlag

Byte | Bit Definition Description Valpe
Pds Pos
0 7 | TxMsgDoneTimestamp- Transmit Done Timestamp Indicator. Indication that |0 5 Not Valid
Indicator the Transmit Done Timestamp value in the = Valid
PDU_RESULT_DATA structure is valid. = val
0 6 StartMsgTimestamp- Start Message Timestamp Indicator. Indication. 0 = Not Valid
Indicator Indication that the Start Message Timestamp value 1 = Valid
in the PDU_RESULT_DATA structure is valid. = val
0 5-0 |Unused
1 7-0 [Unused
2 7-0 [Unused
3 7-0 [Unused
D.3 Function return values

The

definition is provided.

type

def enum E_PDU_ERROR {
PDU_STATUS_NOERROR
PDU_ERR_FCT_FAILED
PDU_ERR_RESERVED 4
PDU_ERR_COMM_P€”TO_VCI_FAILED

standard return values cover all return values described in 8.4. For each value, the symbolic

=0x00000000, /* No error for the function call */

=0x00000001, /* Function call failed (generic failure) */
=0x00000010, /* Reserved by I1SO 22900-2 */

=0x00000011, /* Communication between host and MVCI pfotocol

module failed */

©IS

PDU_ERR{PDUAPI_NOT_CONSTRUCTED = 0x00000020, /* The D-PDU API has not yet been constructed */

PDU_ERR_SHARING_VIOLATION =0x00000021, /* A PDUDestruct was not called before another
PDUConstruct */

PDU_ERR_RESOURCE_BUSY =0x00000030, /* the requested resource is already in use.*/

PDU_ERR_RESOURCE_TABLE_CHANGED = 0x00000031, /* Not used by the D-PDU API */

PDU_ERR_RESOURCE_ERROR =0x00000032, /* Not used by the D-PDU API */

PDU_ERR_CLL_NOT_CONNECTED =0x00000040, /* The ComLogicalLink cannot be in the

PDU_ERR_CLL_NOT_STARTED

02022 - All rights reserved

PDU_CLLST_OFFLINE state to perform the
requested operation. */

=0x00000041, /* The ComLogicalLink shall be in the
PDU_CLLST_COMM_STARTED state to perform

the requested operation. */
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PDU_ERR_INVALID_PARAMETERS =0x00000050, /* One or more of the parameters supplied in the
function are invalid. */
PDU_ERR_INVALID_HANDLE =0x00000060, /* One or more of the handles supplied in the

function are invalid. */

PDU_ERR_VALUE_NOT_SUPPORTED =0x00000061, /* One of the option values in PDUConstruct is
invalid. */
PDU_ERR_ID_NOT_SUPPORTED =0x00000062, /* I0CTL command id not supported by the

implementation of the D-PDU API */

PDU_ERR_COMPARAM_NOT_SUPPORTED = 0x00000063, /* ComParam id not supported by the
implementation of the D-PDU API */
PDU_ERR_COMPARAM_LOCKED =0x00000064, /* Physical ComParam cannot be changedbecause
it is locked by another ComLogicalLink:*/
PDU_ERR_TX QUEUE_FULL =0x00000070, /* The ComLogicalLink's transmit queue is full; the

ComPrimitive could not be queted. */

PDU_ERR_EVENT_QUEUE_EMPTY =0x00000071, /* No more event itemsS.are available to be read
from the requested)queue. */
PDU_ERR_VOLTAGE_NOT_SUPPORTED = 0x00000080, /* The voltagevalue supplied in the IOCTL call is
supported by the MVCI protocol module. */
PDU_ERR_MUX_RSC_NOT_SUPPORTED =0x00000081, /* Thespecified 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

PDU_CLLST_ONLINE state. */
PDU_ERR_TEMPPARAM_NOT_ALLOWED = 0x00000090, /* Physical ComParams cannot be changed as a

temporary ComParam. */

PDU_ERR_RSC_LOCKED! = 0x000000A0, /* The resource is already locked.*/
PDU_ERR_RSC_LOCKED_BY_OTHER_CLL = 0x000000A1, /* The ComLogicalLink's resource is currently
locked by another ComLogicalLink. */
PDU_ERR/RSC:NOT_LOCKED =0x000000A2, /* The resource is already in the unlocked state. */
PDU_ERR_MODULE_NOT_CONNECTED = 0x000000A3, /*The module is not in the PDU_MODST_READY
state. */
PDU_ERR_API_SW_OUT_OF_DATE =0x000000A4, /*The API software is older than the MVCI protocol
module Software*/
PDU_ERR_MODULE_FW_OUT_OF_DATE = 0x000000A5, /* The MVCI protocol module software is older than
the API software. */
PDU_ERR_PIN_NOT_CONNECTED =0x000000A6 /* The requested Pin is not routed by supported
cable */
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PDU_ERR_IP_PROTOCOL_NOT_SUPPORTED = 0x000000B0, /* IP protocol is not supported: e.g. IPv6 used
as protocolVersion, but OS does not support IPv6 (or
itis disabled) */
PDU_ERR_DOIP_ROUTING_ACTIVATION FAILED = 0x000000B1, /* DolIP 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 DolP MVCI module represefting a
collection of DolP entities */
PDU_ERR_DOIP_ROUTING_ACTIVATION_INVALID_SOURCE_ADDRESS = 0x000000B4, /* Routing‘activation
denied due to response code 0%00-indicating an
unknown or invalid source'address */
PDU_ERR_DOIP_ROUTING_ACTIVATION_NO_DATA_SOCKET_AVAILABLE = 0x000000B5, /* Routing activatidn

denied due to response code 0x01 indicating to

=

many registered\and active TCP clients */
PDU_ERR_DOIP_ROUTING_ACTIVATION_SOURCE_ADDRESS_CHANGED:\= 0x000000B6, /* Routing activation|
denied\due to response code 0x02 indicating thdt a
different source address has already been activdted
before on this TCP connection */
PDU_ERR_DOIP_ROUTING_ACTIVATION_SOURCE_ADPRESS_IN_USE = 0x000000B7, /* Routing activation

denied due to response code 0x03 indicating thak

[=}

the same source address is already registered an
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 */
PDU_ERR_DOIP_ROUTING-ACTIVATION_TYPE_UNSUPPORTED = 0x000000B9, /* Routing activation denied
due to response code 0x06 indicating an
unsupported routing activation type */
PDU_ERR(DOQIP_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, /* DolPCtrlTimeout has occurred */
PDU_ERR _TLS_REQUIRED = 0x000000BD, /* TLS error desc. in tables above */
PDU_ERR _TLS_CONF_INCOMPLETE = 0x000000BE, /*TLS...*/
PDU_ERR_TLS_VERSION_AGREEMENT_FAILED = 0x000000BF, /* TLS ...*/
PDU_ERR_TLS_CIPHER_AGREEMENT_FAILED = 0x000000C0, /*TLS...*/
PDU_ERR_TLS_CERT_VERIFY_FAILED =0x000000C1, /*TLS..*/

© ISO 2022 - All rights reserved 249


https://standardsiso.com/api/?name=60f562205eb268a094ce497910ef1c10

IS0 22900-2:2022(E)

PDU_ERR_TLS_VERSION_NOT_SUPPORTED =0x000000C2, /*TLS..*/
PDU_ERR_TLS_CIPHER_NOT_SUPPORTED =0x000000C3, /*TLS..*/
} T_PDU_ERROR;

D.4 Event error codes

D.4.1 Error event code returned in PDU_IT ERROR

The standird error codes cover asynchronous error situations, which occur with typical MVCI protocol
modules and protocols. Error event codes are returned in an event item type PDU_IT_ERROR.
typedef enun} E_PDU_ERR_EVT {
PDU_ERR_EVT_NOERROR =0x00000000, /* No Error. Event type only returned on.a
PDUGetLastError if there were no preyvious errors for the
requested handle */
PDU_ERR_EVT_FRAME_STRUCT =0x00000100, /* CLL/CoP Error: The structure of the received protocol
frame is incorrect (e.g. wrong frame number, missing FC
) ¥/
PDU_ERR_EVT_TX_ERROR =0x00000101, /* CLL/CoP Error: Error encountered during tranfgmit
of @ComPrimitive PDU. */
PDU_ERR_EVT_TESTER_PRESENT_ERROR = 0x00000102, /* CLL/CoP Error: Error encountered in transmitting
a TesterPresent message or in receiving an
expected response to a TesterPresent message. *
PDU_ERR_EVT_RSC_LOCKED = 0x00000109, /* CLL Error: A physical ComParam was not set
because of a physical ComParam lock. */
PDU_ERR_EVT_RX_TIMEOUT = 0x00000103; /* CLL/CoP Error: Receive timer (e.g. P2ZMax)
expired with no expected responses received from|
the vehicle.*/
PDU_ERR_EVT_RX_ERROR =,0%00000104, /* CLL/CoP Error: Error encountered in receiving
message from the vehicle bus (e.g. checksum error
W) */
PDU_ERR_EVT_RROT_ERR = 0x00000105, /* CLL/CoP Error: Protocol error encountered durf{ng
handling of a ComPrimitive (e.g. if the protocol
cannat handle the length of a ComPrimitive) */
PDU_ERR_EVT_LOST_COMM_TO_VCI = 0x00000106, /* Module Error: Communication to a MVCI protocol
module has been lost.*/
PDU_ERR_EVT_VCI_HARDWARE_FAULT = 0x00000107, /* Module Error: The MVCI protocol module has
detected a hardware error.*/
PDU_ERR_EVT_INIT_ERROR = 0x00000108, /* CLL/CoP Error: A failure occurred during a

protocol initialization sequence. */

} T_PDU_ERR_EVT;
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.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.

Event error and examples for additional error codes are given in Table D.8.

Table D.8 — Event error and examples for additional error codes

Examples for additional error codes
Standard eventerror codes

for a MDF

PDU_ERR_EVT_FRAME_STRUCT

PD{

_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

PD{

_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

PDUXTRA_ERR_MAX_WAIT_FRAME

PDU_ERR_EVT_TESTER_PRESENT_ERROR

PD{

_ERR_EVT_TESTER_PRESENT_ERROR PDU_XTRA_ERR_TP_TX

PDU_XTRA_ERR_TP_RX

PDU_ERR_EVT_RX_TIMEOUT

PD{

_ERR_EVT_RX_TIMEOUT PDU_XTRA_ERR_ISO15765_CF_TIMEOUT

PDU_XTRA_ERR_ISO15765_FC_TIMEOUT

PDU_XTRA_ERR_RX_TIMEOUT_NO_RSP

PDU_ERR_EVT_RX_ERROR

PD{

_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

PDU_XTRA_ERR_1850_CRC

PDU_XTRA_ERR_1850_NO_IFR

PDU_XTRA_ERR_1850_BIT_TIMING
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Examples for additional error codes

Standard event error codes for a MDF

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

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_EYT_INIT_ERROR PDU_XTRA_ERR_ISO_INVALID_KEYWORD

PDU_XTRA_ERR_ISO_INFI"SEQ_ERROR
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Annex E
(informative)

Application defined tags

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

appllication is free to use the tag or not, and what to store with the tag, the tag's general intend
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5 follows.

ally, an application dealing with an API handle shall store additional data in édnjunctig
le. For example, the application could combine a ComPrimitive handle,xetrieved fi

ication can now internally refer to the whole information set by using” a single poi
cture. When the D-PDU API implementation executes the event callback function pro
ication, it returns a ComPrimitive handle. Unfortunately, if no additional information is pr
ication shall iterate through a list of structures, in order to find-the internal data structuy|
r‘esponding service qualifiers (because that qualifier is not being referenced within the Co

5 shortcoming has been eliminated, as the D-PDU APDallows for storing a void * point
1Primitive, it returns the tag when executing the callback function. The application passes
he internal data structure as tag value to PDUStartComPrimitive. When the applicat
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client application may use the tag poeinter as received from the D-PDU API, always assui
rely on the value returned by theD-PDU API in a callback function or a result item. |
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pAPITag: D-PDU API library (default system level callback);

pCllTag: ComLogicalLink Tag (ComLogical link callback);

— pCoPTag: ComPrimitive Tag (returned in the PDU_EVENT_ITEM for a ComLogicalLink callback).

©IS

02022 - All rights reserved

253


https://standardsiso.com/api/?name=60f562205eb268a094ce497910ef1c10

IS0 22900-2:2022(E)

Annex F
(informative)

RDF and MDF description files

F.1 D-PDU API root description file (RDF)

F.1.1 Ge

The D-PDU

heral

API root description file (RDF) is the central entry point for all applications accé€ssing M

VCI

protocol modules. The location of this file, its structure and the procedure to get access)to it, is defined

for Windo
determine
D-PDU API

the available resources without any prior knowledge about which MVEI protocol modules
implementations are installed. Due to a standardized XML Schemastructure, the applica

may even ¢
and bus ty

ffer a generic user dialog to configure and operate all MVCI protecol modules, their proto
es.

F.1.2 UML diagram of RDF

Figure F.1 shows the UML class diagram of the RDF. Every@-PDU API implementation shall add
“MVCI_PDU_API” element to the “MVCI_PDU_API_ROOT” element. As a minimum, the “MVCI_PDU_/
tains a symbolic name identifying the implementation (“SHORT_NAME” element), a full

element c
path onto
(“MODULE
element). (
the respect

NOTE )i
and one CDJ

its software library (“LIBRARY_FILEZ\‘element), its MVCI module description
| DESCRIPTION_PATH” element) and thé_cable description file (“CABLE_DESCRIPTION_F
ptionally, this element may also include a short description and the supplier name relate
ive implementation.

ach DLL/library used at runtime‘belongs to one MVCI_PDU_API entry which exactly refers to one I

. The client application decides which MVCI_PDU_API entry or entries to use.

MVCI_PDU_API_ROOT

+MVCI_PAR]

[2_STANDARD_VERSIGN{1] : string = 2.2.0

1

*

+MVCI_PDU_API

MVCI_PDU_API

+SHORT_NA

tMET+ Nametype
+DESCRIPTIONIO0..1] : string
+SUPPLIER |

vs and Linux platforms (see 8.7). Taking this as a basis, applicationS)can automatid

ally
and
fion
cols

an
\PI”
file
file
LE”
d to

MIDF

NAME[0..1] : string
1 1 1
1 +LIBRARY_FILE 1 +MODULE_DESCRIPTION_FILE 1 [ +CABLE_DESCRIPTION_FILE

LI

BRARY_FILE MODULE_DESCRIPTION_FILE CABLE_DESCRIPTION_FILE

+URI[1] : anyURI

+URI[1] : anyURI +URI[1] : anyURI

254

Figure F.1 —UML class diagram of D-PDU API root description file (RDF)
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F.2 MVCI module description file (MDF)

F.2

.1 General

The MVCI module description file (MDF) describes all ComParams, I/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
could provide a user interface showing the symbolic names, e.g. for a list of ComPdrams

ap
cor

ication needs to get or set the ComParams at the API level, it would map the symboli¢ nam
responding IDs.

Theg application may also operate the D-PDU API without extracting the_ symbolic names

all

runIime. If the use case excludes frequent changes to the MDFs, simple applications may alsa

ecessary IDs and operate the D-PDU API without parsing any MDF@truntime.

Optionally, each element in this type of the MDF may have a short description.

F.2

F.2

2 ComParam string format

2.1 General

ComParam default values, min values and max yalues are stored as strings in the MDF file.

are

written as a sequence of numbers separated by spaces. The numbers themselves are to be {

as fpllows.

If the first character is 0 and the secend character is not “x” or “X”, the number is interpreted
intdger; otherwise, it is interpreted-as a decimal number. If the first character is “0” and

“«_n

character is “x” or “X”, the number is interpreted as a hexadecimal integer. If the first charac
“9” [the number is interpreted’as a decimal integer. Any number may be preceded by a + ¢

ind

F.2

Mos

cate sign.

2.2 String format for numeric values (data type PDU_PT_UNUMx or PDU_PT_SNUM

t ComParams$ values are in a simple single number format like PDU_PT_UNUM32. The de

mir] value and)max value in the MDF just contain a single number for these simple types.

hpplication
When the
es onto the

and IDs at
hard-code

[he strings
nterpreted

as an octal
the second
fer is “1” to
r - sign to

X)

fault value,

EXAIMPLE 1 Contents for baud rate: ComParam = CP_Baudrate: 10400.

<C

</

OMPARAM EID=“ID1014">
<ID>14</ID>

<SHORT NAME>CP Baudrate</SHORT NAME>

<DESCRIPTION> Define the baud rate used for the physical vehicle bus</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>10400 </DEFAULT VALUE>
<CLASS>BUSTYPE</CLASS>
<LAYER>PHYSICAL</LAYER>

COMPARAM>
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EXAMPLE 2  Same as EXAMPLE 1 with hexadecimal number.

<COMPARAM EID=%“ID1014">
<ID>14</1ID>
<SHORT NAME>CP Baudrate</SHORT NAME>
<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¥BUSTYPEI/CLESS
<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 inclirdés a maximum nunber
of bytes, adgtual number of bytes and the array of bytes (see B.3.3.1).

EXAMPLE 1| Byte field contents for TesterPresent message: ComParami\= CP_TesterPresentMessage: max
bytes = 12, 4ctual bytes = 2, data = 0x3E, 0x01.

<COMPARAM |EID="ID1015">
<ID>15¢/1ID>
<SHORT |NAME>CP TesterPresentMessages</SHORT NAME>

<DESCRIPTION> Define the TesterPresent Message used to keep a diagnostic session actfive
on a vehi¢le serial bus. </DESCRIPTION>

<DATA TYPE>PDU PT BYTEFIELD</DATA TYPE>
<DEFAULT_VALUE>0x0C 0x02 Ox3E 0x01</DEFAULT_VALUE>
<CLASS}COM</CLASS>

<LAYER}APPLICATION</LAYER>

</COMPARAM>

EXAMPLE 2| Same as EXAMPLE 1 with a mixture of hexadecimal and decimal numbers.

<COMPARAM |EID="1IDI015">

<ID>154/1B>

<SHORT |[NAME>CP TesterPresentMessages</SHORT NAME>

<DESCRIPTION> Define the TesterPresent Message used to keep a diagnostic session active
on 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>
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F.2.2.4 String format for long field structures (data type PDU_PT_LONGFIELD)

Alongfield structure essentially contains an array of longs. The structure includes a maximum number of
longs, actual number 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,
actual longs = 3, data = 500000, 250000, 125000.

<COMPARAM EID=“ID1016">

<ID>16</ID>

SHORT_NAME>CP_CanBaudrateRecord</SHORT_ NAME>

DESCRIPTION> List of baud rates to use during an OBD CAN initialization.‘séqugnce.
</DESCRIPTION>

DATA TYPE>PDU PT LONGFIELD</DATA TYPE>

KDEFAULT VALUE>12 3 500000 250000 125000</DEFAULT VALUE>
CLASS>BUSTYPE</CLASS>

LAYER>PHYSICAL</LAYER>

</ OMPARAM>

EXAMPLE 2  Same as EXAMPLE 1 with a mixture of hexadecimal and decimal numbers.

<COMPARAM EID=“ID1016">
ID>16</ID>
SHORT_NAME>CP_CanBaudrateRecord</SHORTENAME>

DESCRIPTION> List of baud rates to{use during an OBD CAN initialization sequgnce.
</DESCRIPTION>

DATA TYPE>PDU PT LONGFIELD</DATA TYPE>

KDEFAULT VALUE>0x0C 3 500000 250000 0x1e848</DEFAULT_VALUE>
CLASS>BUSTYPE</CLASS>

LAYER>PHYSICAL</LAYER>

</LOMPARAM>

F.212.5 Stringformat for complex structures (data type PDU_PT_STRUCTFIELD)

A sfructfieldsstructure essentially contains an array of specific types of structures. Each strugture in the
array is separated by a space similar to PDU_PT_BYTEFIELD and PDU_PT_LONGFIELD ComP4ram types.
The structure includes a structure type, maximum number of structures, actual number of strlllctures and
the array of Specilic structures (see B.3.3.2J.

EXAMPLE 1  Structfield contents for Can Session Timing override: ComParam = CP_SessionTimingOverride:
Structure Type = 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
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data = structure (2)

UNUM16

session = 2

UNUMS8 P2Max_high = 65

UNUMS8 P2Max_low = 20

UNUMS P2Star_high = 255

UNUMS8 P2Star_low = 55

</COMPARAM>
<COMPARAN EID=%“ID1017">
<ID>174/1ID>
<SHORT |NAME>CP SessionTimingOverride</SHORT NAME>

<DESCR]

<DATA

PTION> Override the ECU response to a set session timing command.

YPE>PDU PT STRUCTFIELD</DATA TYPE>

<DEFAULT VALUE>1 255 2 1 60 25 250 50 2 65 20 255 55 </DEFAULT_ VALUE>

<CLASS

<LAYER

TIMING</CLASS>

APPLICATION</LAYER>

</COMPARAM>

EXAMPLE 2

Same as EXAMPLE 1 with a mixture of hexadecimal and«decimal numbers.

</COMPARAN>

<COMPARAN EID=“ID1017">

<ID>17
<SHORT |
<DESCR]

<DATA

<DEFAULT VALUE>1 OxFF 2 1 60 (25250 50 0x02 65 20 OxFF 55 </DEFAULT VALUE>

<CLASS

<LAYER

/ID>

NAME>CP_ SessionTimingOverride</SHORT NAME>

PTION> Override the ECU resgonse to a set session timing command.

YPE>PDU PT STRUCTFIELD</DATA TYPE>

TIMING</CLASS>

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 ComPantam.

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.

</PDESCRIPTI

</DESCRIPTI

ON>

ON>

If the CP_P2Star has a resolution of 0,5 ms, then the client should send 4 000 to set the ComParamto 2 s.

F.2.4 UML diagram of MDF

Figure F.2 shows the structure of the MVCI module description file. All elements attached to the
“MVCI_MODULE_DESCRIPTION” element may exist multiple times, referring to different contents.
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Within the configuration, bus types are clearly separated from protocols because multiple protocols may
run on the same bus type. The bus types are defined with the “BUSTYPE” element. Besides name, ID and
description, this element has a list of ComParams. The referenced ComParams need to be defined in the
same file.

Protocols are defined with the “PROTOCOL” element and contain exactly the same sub-elements as the
bus type element.

PDU_OBJECT «datatype»string
+ID[1] : unsignedInt
SHORT NAME[1]: NameType
b DESCRIPTION[0..1] : string
ZAN xsd.restriction Z{X
«datatype»
NameType
{documentation = pattern=[0-9a-zA-Z} 1* maxLength=128]}|
MODULETYPE | [ PROTOCOL | [ 10_CTRL | [ PINTYPE
+MOPULETYPE | * +PROTOCOL * +I0_CTRL * +PINTYPE * ERROR_CODE
+ID : unsignedInt
[ RESoRE | [ BUSTYPE | [ comparam | +SHORT NAME : strihg
+DESCRIPTION : stripg
+RESOURCE * +BUSTYPE * +COMPARAM | =
+ERROR_CODE *
MVCI_MODULE_DESCRIPTION

+-MVCI_PART2_STANDARD_VERSION[1] : string = 2.2.0
+FILE_VERSION[1] : string

+DESCRIPTIONIO..1] : string

+SUPPLIERNAME[O0..1] : string

Figure F.2 — UML class diagram of MVCI module description file (MDF)

F.2{5 UML diagram of MDF elements COMPARAM

ComParams are defined with the “COMPARAM” element and contain mandatory entries for[a symbolic
name (“SHORT_NAME” element), ap-TD"(“ID” element) and the ComParam type (“COMPARAM_TYPE”
element) (see B.3.3). Figure F.3 provides the UML class diagram of element COMPARAM.

«enumeration» «enumeration» «enumeration»
LayerType ComParamClassType ComParamDataType
+PHYSICAL +TIMING +PDU_PT_UNUMS8
+TRANSPORT +INIT +PDU_PT_SNUM8
+APPLICATION +ERRHDL +PDU_PT_UNUM16
+BUSTYPE +PDU_PT_SNUM16
+UNIQUE_ID +PDU_PT_UNUM32
+TESTER_PRESENT +PDU_PT_SNUM32
+PDU_PT_BY[TEFIELD
+PDU_PT_STRUCTFIELD
+PDU_PT_LONGFIELD

BUSTYPE * +COMPARAM_REF COMPARAM
+EID[1] : ID 0.1 | +EID[]: 1D
COMPARAM_REF +DATA[1] : ComParamDataType
+DEFAULT VALUEIO. 1] : string OO ARAM _|+DEFAULT VALUE[1] : string
+Mg{_ VlzLUE[O..ll] : string . ) Ifkeg[lll] =_i<;r;ef’r§lf;pr20ataType
+MAX VALUE[D. 1] : string +RESOLUTIONIO..1] : string
+COMPARAM_REF * +MAX _VALUE[0..1] : string
+EID[1] : ID <>
0.1

Figure F.3 — UML class diagram of element COMPARAM
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F.2.6 UML diagram of MDF element RESOURCE

Resources 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 defined within the same file. The list of pin numbers contains all pins this resource occupies on
the vehicles DLC interface. For example, for SAE J1850 VPW, the list would include one pin, whereas for
CAN, itwould include two pins, one for CAN High and one for CAN Low. The UML class diagram of element

RESOURCE is provided as Figure F.4.

+PIN_ON_MODULE

Figure F.4 — UML class diagram of element RESOURCE

1.*

+PINTYPE

PIN_ON_MODULE

+PIN_ON_MODULE[1] : unsignelnt

RESOURCE
+EID[1] : ID .
* *
1
PROTOCOL
+PROTOCOL _ [*EID[1]:ID
1
BUSTYPE
+BUSTYPE _ [*EID[1]:ID
PINTYPE
+EID[1] : ID

1

F.2.7 UML diagram of MDF element MODULETYPE

As the last lement in the logical chain;the modules are defined by the “MODULETYPE” element and H

ave

lists of I/O[controls and resources,besides name, ID and description. I/O controls are specified using/the
“IO_CTRL” |element. The elements-are defined by name, ID and description. A detailed view on|I/O
controls is depicted in 8.5. Figtire F.5 is the UML class diagram of element MODULETYPE, RESOURCE and
I0_CTRL.
MODULETYPE +RESOURCE_CONFLICT_GROUP | RESOURCE_CONFLICT_GROUP
1 . +DESCRIPTIONIO..1] : string
* *
+RESOURCE 1.* +10_CTRL *
RESOURCE I0_CTRL
+EID[1] : ID +EID[1] : ID
1.* +RESOURCE_CONFLICT_GROUP
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Figure F.5 — UML class diagram of element MODULETYPE, RESOURCE and IO_CTRL
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F.3 Cable description file (CDF)

F.3.1 General

The cable description file (depicted in Figure F.6) closes the gap between the cable’s pin assignment and

the vendor-specific pin assignment on the MVCI protocol module’s DLC interface.

F.3.2 UML diagram of CDF

Each cable has its own “CABLE" element and the mandatory sub-elements “SHORT_NAME7,"
and “ID”. The sub-element “DESCRIPTION” is again optional. Besides those sub-elements, |th§
addjitional mandatory sub-elements: a “MAPPING” sub-element for each resource mappgq
“CABLE_IDENTIFICATION” sub-element.

The “MAPPING” sub-element includes two mandatory sub-elements. The “PIN-ON_DLC” s
defines the pin number on the DLC, while the “PIN_ON_VCI” sub-element defirfes the corresp
number on the MVCI protocol module.

The “CABLE_IDENTIFICATION” sub-element contains the “CABLE AD” sub-element, and opf
“CABLE_ID_PIN” sub-element, which contains a resistance valué.and a pin number for autoi
identification.

MVCI_CABLE_DESCRIPTION

+MVCI_PART2_STANDARD_VERSION[1] : string = 2.2.0
+FILE_VERSION[1] : string

+DESCRIPTION[0..1] : string

+SYPPLIERNAME[0..1] : string

j :

14 +DLC_TYPE 1.* | +CABLE

LC_TYPE”
bre are two
d and one

1b-element
onding pin

ionally the
matic cable

-CABLE_IDENTIFICATION CABLE_IDENTIFICATION

DLC_TYPE CABLE |%

+CABLE_ID[1] : unsignedInt
+EID[1]: 1D 1 1 gn
1 1
1.* | +MAPPING * +CABLE_ID_PIN

PDU_OBJECT MAPPING CABLE_ID_PIN
+ID[1] : unsignedlnt +PIN_ONDLC[1] : unsignedInt +PIN_ON_MODULE[1] : unsignedint
+SHORT_NAME[1]: NameType +PIN_ON_MODULE[1] : unsignedint +RESISTANCE_TO_GROUNDI[1] : unsignedint
T

+DHBSCRIPTION[0:1] : string

A RESISTANCE_TO_GROUND value of 4294967295 means “open” B‘

Figure F.6 — UML class diagram of cable description file (CDF)
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F.4 XML schema
XML schema for the D-PDU API description files.

<?xml version="1.0"” encoding=“UTF-8"7?>
<xsd:schema xmlns:xsd="“http://www.w3.0rg/2001/XMLSchema”>
<xsd:complexType name=“BUSTYPE”>
<xsd:complexContent>

<xsd:extension base=“PDU_OBJECT”>

<xsd:sequence>

<xsd:element name="COMPARAM REF” minOccurs="0" maxOccurs="unbbounded”
type="“COMFARAM REF”/>

</xsd:sequence>
<xsd:attribute name=“EID” use=“required” type=“xsd:ID”/>
</xsd:extension>
<[xsd:complexContent>
</xsd{complexType>
<xsd:¢omplexType name=“CABLE”>
<gsd:complexContent>
<xsd:extension base=“PDU OBJECT”>
<xsd:sequence>

<xsd:element name="CABLE_ IDENTIFIGATION” minOccurs="1" maxOccurs="1"
type="CABJE IDENTIFICATION”/>

<xsd:element name="MAPPING¥ minOccurs="1" maxOccurs="unbounded”
type="MAPFING” />

<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:complexConrtent>
</xsd{complexType>
<xsd:¢omplexType) name="CABLE DESCRIPTION FILE”>
<gsd:afibeibute 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:complexType name=“CABLE IDENTIFICATION">

<xsd:sequence>
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<xsd:element name=“CABLE ID” minOccurs=“1" maxOccurs=“1" type=“xsd:unsignedInt”/>

<xsd:element name="CABLE ID PIN” minOccurs="0"

type="CABLE ID PIN"/>

</xsd:sequence>
</xsd:complexType>
<xsd:complexType name=“COMPARAM">
<xsd:complexContent>
<xsd:extension base="“PDU_OBJECT”>

sd:sequence

Y%

tyy

tyy

<xsd:element name="DATA TYPE” minOccurs="1" max0d
e=“ComParamDataType” />

<xsd:element name="DEFAULT VALUE” minOccurs="1" max0d
e="“xsd:string”/>

<xsd:element name="CLASS"” minOccurs="1" maxO

e="“ComParamClassType” />

<xsd:element name=“LAYER” minOccurs=%“1" maxOccurs=s*l" Vtype="LayerType’

<xsd:element name=“RESOLUTION” minOccurs="0" max@0curs="1" type=“xsd:{
<xsd:element name=“MIN VALUE” minOccurs="0"” maxOccurs=%1" type="“xsd:sf
<xsd:element name=“MAX VALUE” minOccurs=20¥ maxOccurs="1" type="“xsd:st
</xsd:sequence>
<xsd:attribute name=“EID” use=“required’\type=“xsd:ID”/>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name=“COMPARAM REF”>

<xsd:sequence>

<xsd:element

<xsd:element

<xsd:element

name="DEFAULT VALUE” minOccurs="0" maxOccurs="1" type=“xsd:string
name="MFN VALUE” minOccurs=“0" maxOccurs="“1" type=“xsd:string”/>

names="MAX VALUE” minOccurs=“0” maxOccurs=“1" type=“xsd:string”/>

<xsd:element name=“COMPARAM” minOccurs=%“1" maxOccurs="1">
<xsd:complexType>
<xsd:attribute name=“IDREF” type=“xsd:IDREF” />
Y/ ®sd:complexType>
</xsd:element>
</xsd:sequence>

</&sd: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”/>
<xsd:enumeration value=“BUSTYPE”/>
<xsd:enumeration value=“UNIQUE ID”/>

<xsd:enumeration value=“TESTER PRESENT”/>

© ISO 2022 - All rights reserved
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curs="1"
curs="1"
curs="1"

/>
tring”/>
ring” />

ring”/>

/>
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</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
<xsd:

<3

</xsd
<xsd:

<3

</xsd
<xsd:

<3

<xsd:enumeration value=“PDU PT SNUM16”/>

<xsd:enumeration value=“PDU PT UNUM32"/>
<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>
simpleType>
omplexType name=“DLCTYPE”>
sd:complexContent>
<xsd:extension base="“PDU_OBJECT”>
<xsd:attribute name=“EID” use=“required” type=l‘ksd:ID”/>
</xsd:extension>
xsd:complexContent>
complexType>
omplexType name=“ERROR CODE”>
sd:sequence>
<xsd:element name=“ID” minOccurs="1" maxOccurs="1" type=“xsd:unsignedInt”/>
<xsd:element name=“SHORT NAME” minOccurs=“1"” maxOccurs=“1" type="NameType”/>
<xsd:element name=“"DESCRIPTION” minOccurs=“1"” maxOccurs=“1" type=“xsd:string”/>
xsd:sequence>
complexType>
omplexType name=<I0 CTRL”>
sd:complexCortent>
<xsd:gkteéhsion base=“PDU OBJECT”>

<xsd:attribute name=“EID” use=“required” type=“xsd:ID”/>

</xsd:extension>

<

</xsd:

xsd:complexContent>

complexType>

<xsd:simpleType name=“LayerType”>

<xsd:restriction base=“xsd:string”>

<xsd:enumeration value=“undefined”/>
<xsd:enumeration value=“PHYSICAL”/>
<xsd:enumeration value=“TRANSPORT”/>

<xsd:enumeration value=“APPLICATION”/>

</xsd:restriction>

</xsd:
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<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>
<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 CONFLIET GROUP” minOdcurs="0"
maxOccurs="unbounded” type=“RESOURCE CONFLICT GROUP”/>

<xsd:element name="I0_ CTRL” minOccurg=%0"” maxOccurs=“unbounded”>
<xsd:complexType>
<xsd:attribute name=“IDREF” type=“xsd:IDREF” />
</xsd:complexType>
</xsd:element>
<xsd:element name=“REJOURCE” minOccurs=%“1"” maxOccurs=“unbounded”>
<xsd:complexType>
<xsd:attrlbute name=“IDREF” type=“xsd:IDREF” />
</xsd:complexType>
</xsd:elemant>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:comp ExType>
<xsd:complexType name="MVCI CABLE DESCRIPTION">
<¥sd:sequence>

<xsd:element name=“"DESCRIPTION” minOccurs=“0"” maxOccurs="“1" type=“xsd:string” />

d:element name="SUPPTLTER NAMEY minOcconrs="0" maxOQccnrs="1" type=“xsd:strind”/>
<xsd:element name=“DLCTYPE” minOccurs="1"” maxOccurs=“unbounded” type=“DLCTYPE”/>
<xsd:element name=“CABLE” minOccurs="1"” maxOccurs=“unbounded” type=“CABLE”/>
</xsd:sequence>

<xsd:attribute name="MVCI_ PART2 STANDARD VERSION” use=“required” type=“xsd:string”
fixed="2.2.2"/>

<xsd:attribute name=“FILE VERSION” use=“required” type=“xsd:string”/>
</xsd:complexType>
<xsd:element name=“MVCI_ CABLE DESCRIPTION” type=“MVCI_ CABLE DESCRIPTION”"/>
<xsd:complexType name="MVCI MODULE DESCRIPTION">

<xsd:sequence>
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<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element

<xsd:element

name="DESCRIPTION” minOccurs="“0” maxOccurs="1" type=“xsd:string”/>
name="“SUPPLIER NAME” minOccurs=“0” maxOccurs=“1" type=“xsd:string”/>
name="PINTYPE” minOccurs="0"” maxOccurs=“unbounded” type=“PINTYPE”/>
name="MODULETYPE” minOccurs="0"” maxOccurs=“unbounded” type=“MODULETYPE”/>
name="RESOURCE” minOccurs="0” maxOccurs=“unbounded” type=“RESOURCE”/>

name="“PROTOCOL” minOccurs="0” maxOccurs=“unbounded” type=“PROTOCOL”/>

<xsd:element name=“BUSTYPE” minOccurs="“0” maxOccurs=“unbounded” type=“BUSTYPE”/>

<xsd:element name=“IO CTRL” minOccurs=“0” maxOccurs=“unbounded” type=“IO CTRL”/>

<

<3
fixed="2.1

<3
</xsd
<xsd:g
<xsd:

<3

type="MOD{

type="CAR]
<
</xsd
<xsd:

<3

type="MVC]
<

<3
fixed="2.1

</xsd

<xsd:qg

<xsd:element name=“COMPARAM” minOccurs="0" maxOccurs="unbounded” type=“COMPARAM"/>

Vv

<xsd:element name=“ERROR CODE” minOccurs="0"” maxOccurs=“unbounded” type=“ERROR_ CODE”
xsd:sequence>

sd:attribute
27>

name="MVCI PART2 STANDARD VERSION” use=“required” typeFstixsd:strind”

sd:attribute name=“FILE VERSION” use=“required” type=“xsd:string”/>

complexType>

lement name=“MVCI MODULE DESCRIPTION”" type=“MVCIiMODULE7DESCRIPTION”/>

omplexType name="MVCI PDU_ API”>

sd:sequence>
<xsd:element name=“SHORT NAME” minOccurs=“1” maxOccurs&“1” type=“NameType”/>

<xsd:element name=“DESCRIPTION” minOccurs=“0" maxOcgurs=“1" type=“xsd:string”/>

<xsd:element name=“SUPPLIER NAME” minOccurs="0Z{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"

LE DESCRIPTION FILE”/>

<xsd:element name="CABLE DESCRIPTION FILE” minOccurs="1" maxOccurs="1"

EiDESCRIPTIONiFILE”/>

xsd:sequence>

complexType>

omplexType name="MVCI_ PDU API ROOT”>

sd:sequence>

maxOccurs="unbounded

<xsd:element minOccurs="0"

_PDU_API”/>

hame="MVCI_PDU_API”

xsd:sequence>

sd:attribute
27>

name="MVCI PART2 STANDARD VERSION” use=“required” type="xsd:string

comp lexType>

l€ément 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>

266

<xsd:element name=“ID” minOccurs=“1"” maxOccurs=“1" type=“xsd:unsignedInt”/>

<xsd:element name=“SHORT NAME” minOccurs=“1" maxOccurs=“1" type=“NameType”/>
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<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=“PIN ON MODULE” minOccurs=“1” maxOccurs=“1" type=“xsd:unsignedInt”/>
<xsd:element name=“PINTYPE” minOccurs="1"” maxOccurs="1">

<xsd:complexType>

<xsd:attribute name=“IDREF” type=“xsd:IDREF” />
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name=“PINTYPE”>
<xsd:complexContent>
<xsd: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”3
<xsd:sequence>

<xsd:element name="COMPARAM REF” minOccurs="0" maxOccurs="urfbounded”
type="COMPARAM REF”/>

</xsd:sequence>
<xsd:attribuyte\name=“EID” use=“required” type=“xsd:ID”/>
</xsd:extension>
</xsd:complex@ontzent>
</xsd:complexType>
<xsd:compleXT'ype name=“"RESOURCE”>
<xsds aomplexContent>
<xsd:extension base="“PDU_OBJECT”>

<xsd:sequence>

d:element name="PTN ON MODUTE" minOccurs=2"1" maxQccurs=“pgbounded”
type=" PINioNiMODULE”/>

<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>
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</xsd:element>
</xsd:sequence>
<xsd:attribute name=“EID” use=“required” type=“xsd:ID”/>

</xsd:extension>

</xsd:complexContent>

</xsd:

complexType>

<xsd:complexType name=“RESOURCE_CONFLICT_GROUP”>

<xsd:sequence>

<
</xsd

</xsd:schgq

F.5 Desd

F.5.1 Example MVCI protocol module

This subcl:
described ¢
are shown
transceivel
combinatid
below the
MVCI protgq

<xsd:element name=“DESCRIPTION” minOccurs="0" maxOccurs=“"1" type=“xsd:string”/>

<xsd:element name=“RESOURCE” minOccurs=%“1" maxOccurs=“unbounded”>
<xsd:complexType>
<xsd:attribute name=“IDREF” type=“xsd:IDREF” />
</xsd:complexType>
</xsd:element>
xsd:sequence>

complexType>

ma>

ription file examples

luse will demonstrate how a D-PDU API's~sand MVCI protocol module’s capabilities shal
ccording to the D-PDU API XML schema.Phe capabilities of an example MVCI protocol mo
in Figure F.7. The example is considering different data link controllers, physical
s and diagnostic connectors. Also, multiplexing and shared pin resources are considered
ns of protocols, data link layers and physical link layers supported by this example are lig

col module.

be
ule
link
All
ted

figure. The pin numbers listed refer to the pin assignment on the cable, not on the example
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IS0 15031-3 (J1962) Connector

VCI Protocol Module Adapter Cable
— Y e— DA
> Single-Wire E—
| . CAN | > 1|1 |le—f1
| . % < Transceiver
B P> —P>
| Controller |« _'E' E 2|2 131
q e BEE—
2 —»lpual-wire caNt—» 2 3|3 =™
| laqq—| Transceiver | p| T o || 4 6
= [P —P>
E
: =« pl5||5le—p1
| - P 6 5 T 7
Q
x
L 13 b ﬁ 7 7 < @—1P 9
| l— 'I‘rzlzcl:zi‘:er > £ p 8 || 8la—T1p|12
|
| g > 9|9 a—1> 15
X .
- 1T L
=
| UART | 5 ! S
| g I
| - ScI - 3 |
| lq——| Transceiver | q—— | :g‘ |
| Processor = — — — I
| . \. S, /
VCI Protocol Module Cable
Description File Description File
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: ISO 11898, ISO 15765, SAE J1939)
Single-wire CAN on pin 1 (Protocols: ISO 11898, TS0 15765)
ISO K-Line on pin 7 (Protocol: KWP2000, ISO-9141-2)
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-aiid Rx on pin 7 (Protocol: SAE J2610)
SCI_B_TRANS - Tx on pin/9 and Rx on pin 15 (Protocol: SAE ]J2610)
Figure F.7 — Example MVCI protocol module
The example incEigure F.7 supports the following resources:

dualswire CAN on pins 3 and 11 (Protocols: ISO 11898, ISO 15765, SAE ]J1939);

dual-wire CAN on pinc 6.and 14 (Drnfnr‘n]c- ISO.11 QQQ’ ISO 1 ':76':.’ SAE I1 QQQ);
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single-wire CAN on pin 1 (Protocols: ISO 11898, ISO 15765);
ISO K-Line on pin 7 (Protocol: KWP2000, ISO 9141-2);
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);
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— SCI_B_ENGINE - Tx on pin 12 and Rx on pin 7 (Protocol: SAE ]2610);

— SCI_B_TRANS - Tx on pin 9 and Rx on pin 15 (Protocol: SAE J2610).

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 fi

lanaran el din g C01] ot b) thn oot Il O d b AN DN ADT sl apaapmtation’c Ay

library at
implement
CABLE_DE

EXAMPLE

<?xml ver
<!-- D-PDU

<MVCI_PDU
xs1i:noNamd
MVCI PART]

<MVCI_PDY
<SHORT |

<DESCR]

TC T C I T O T S TOTT POrel T, Crr o P pIrCacrOT vy I T Cr eiiC o T DO 13T T I pPIeCTItatroTr S oy It

“C:\tmp1\D-PDU API Example.dll”. Similarly, the application may locate the D-PBU
ption’s MDF and CDF file by reading the XML entry MODULE_DESCRIPTION.FILE
SCRIPTION_FILE (both contain filename including full path).

Root description file (RDF file).

ion="1.0"” encoding=“UTF-8"7?7>

-API root file -->

|API_ROOT xmlns:xsi=http://www.w3.0rg/2001/XMLSchema-instance

spaceSchemaLocation="C:\Data\Dev\eclipse\workspace\PdulApi\pdu.xsd”
_ STANDARD VERSION=“2.2.2">

API>
NAME>D PDU API 1</SHORT NAME>

PTION>D-PDU-API Implementation used for MVCI of yendor #1</DESCRIPTION>

mic
API
and

<SUPPLIER NAME>Vehicle Doctor Ltd.</SUPPLIER NAME>
<LIBRARY FILE URI=V“file:/c:/tmpl/PDUAPT VEHICLEDQCLOR 2.2.1.d11"/>
<MODULE_DESCRIPTION FILE URI=“file:/c:/tmpl/MDF, VEHICLEDOCTOR VCI1 2.2.1.xml”/>
<CABLE |DESCRIPTION FILE URT=V“file:/c:/tmpl#EDF VEHICLEDOCTOR VCI1 2.2.1.xml”/>
</MVCI_PIjU API>
<MvVCI_PDY API>
<SHORT |NAME>D PDU API 2</SHORT NAMES
<DESCRIPTION>D-PDU-API Impleméntation used for MVCI of vendor #2</DESCRIPTION>
<SUPPL]ER NAME>OBD Bob Ltd,%/SUPPLIER NAME>
<LIBRARY FILE URI=“filé:AC:/tmp2/PDUAPI OBDBOB 2.2.1.d117/>
<MODULE_DESCRIPTION FFLE URI=“file:/c:/tmp2/MDF_OBDBOB_ VCIx 2.2.1.xml”/>
<CABLE |DESCRIPTEQN{ FILE URI=“file:/c:/tmp2/CDF_OBDBOB_ VCIx 2.2.1.xml”/>
</MVCI_PIjU_API>
</MVCI_PDY AP, 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"7?>

<!1- D-PDU-API module description file -->

<MYCI_MODULE DESCRIPTION xmlns:xsi=http://www.w3.0rg/2001/XMLSchema-instance
xs]:noNamespaceSchemaLocation="C:\Data\Dev\eclipse\workspace\PduApi\pdu.xsd” FILE)VERSIPN="0.0.1"
MVCI_PART2_ STANDARD VERSION=%2.2.2">

<PESCRIPTION>This is an example for a module description file</DESCRIPTION>
<$UPPLIER NAME>Vehicle Doctor Ltd.</SUPPLIER NAME>
<PINTYPE EID=%ID2297">

<ID>2000</ID>
<SHORT_NAME>HI</SHORT_NAME>
<DESCRIPTION>High signal</DESCRIPTION>
<|PINTYPE>

<PINTYPE EID=%1D2298">

<ID>2001</ID>

<SHORT NAME>LOW</SHORT NAME>
<DESCRIPTION>Low signal</DESCRIPTION>
<|PINTYPE>

<PINTYPE EID=“ID2299">

<ID>2002</ID>

<SHORT NAME>K</SHORT NAME>
<DESCRIPTION>K line</DESCRIPTION>
<|PINTYPE>

<PINTYPE EID=“ID2300"

<ID>2003</ID>

<SHORT_ NAME>L%/SHORT NAME>
<DESCRIPTIONST line</DESCRIPTION>
<JPINTYRE>

<PINTYPE EID=“ID2301">

<ID>2004</ID>

<SHORT NAME>TX</SHORT NAME>
<DESCRIPTION>TX line</DESCRIPTION>
</PINTYPE>
<PINTYPE EID=“ID2302">
<ID>2005</ID>
<SHORT NAME>RX</SHORT NAME>
<DESCRIPTION>RX line</DESCRIPTION>
</PINTYPE>
<PINTYPE EID=%“ID2303">

<ID>2006</ID>
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<SHORT _

NAME>PLUS</SHORT NAME>

<DESCRIPTION>Plus line</DESCRIPTION>

</PINTYPE>

<PINTYPE

EID=%“ID2304">

<ID>2007</ID>

<SHORT _

NAME>MINUS</SHORT NAME>

<DESCRIPTION>Minus line</DESCRIPTION>

</PINTYPE>

<PINTYPE
<ID>20
<SHORT |
<DESCR]
</PINTYPH
<PINTYPE
<ID>20
<SHORT |
<DESCR]
</PINTYPH
<PINTYPE
<ID>20]
<SHORT |
<DESCR]
</PINTYPH
<MODULETYH
<ID>50
<SHORT |
<DESCR]
<RESOUH
<DES

<RES

<RES

<RES

<RES

<RES

<RES

EID=“ID2305">

8</1ID>

NAME>SINGLE</SHORT7NAME>

PTION>Single line</DESCRIPTION>

>

ID="ID2306">

9</1D>

NAME>IGN</SHORT7NAME>

PTION>Pin for detection of Ignition Sense State</DESCRIPTION>
>

ID=“ID2307">

0</1ID>

NAME>PROGV</SHORT_NAME>

PTION> Pin for Reading and Setting the Progrdmable Voltage </DESCRIPTION>
>

E>

</1D>

NAME>Example VCI_1</SHORT NAME>

PTION>Example MVCI #1 of vendor #1</DESCRIPTION>
CE-CONFLICT-GROUP>

RIPTION>Conflicts wigh CAN controller</DESCRIPTION>
URCE IDREF=“ID11"y/%>

URCE IDREF=“ID127Z/>

URCE IDREF=“ID13”/>

URCE IDREF¥“ID14”/>

URCE {EDREF="ID15"/>

URCE“IDREF="ID16"/>

<RESOURCE IDREF=“ID17"/>

<RESOURCE IDREF=“ID18"/>

</RESOURCE-CONFLICT-GROUP>

<RESOURCE-CONFLICT-GROUP>

<DESCRIPTION>Conflicts with UART</DESCRIPTION>

<RESOURCE
<RESOURCE
<RESOURCE
<RESOURCE

<RESOURCE

272

IDREF="“ID19"/>
IDREF="1D20"/>
IDREF=“ID21"/>
IDREF=“1ID22"/>

IDREF=“ID23"/>
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<RESOURCE IDREF=%“ID24"/>
</RESOURCE-CONFLICT-GROUP>
<IO CTRL IDREF=%“ID2199"/>
<IO CTRL IDREF=%“ID2200"/>
<RESOURCE IDREF=“ID11"/>
<RESOURCE IDREF=“ID12"/>
<RESOURCE IDREF=“ID13"/>

<RESOURCE IDREF=%“ID14"/>

IS0 22900-2:2022(E)

<RESOURCE IDREF=%“ID15"/>

<RESOURCE IDREF=“ID16"/>

<RESOURCE IDREF=“ID17"/>

<RESOURCE IDREF=%“ID18"/>

<RESOURCE IDREF=“ID19”/>

<RESOURCE IDREF=“ID20"/>

<RESOURCE IDREF=%“ID21"/>

<RESOURCE IDREF=“ID22"/>

<RESOURCE IDREF=%“ID23"/>

<RESOURCE IDREF=“ID24"/>

<{MODULETYPE>

<NJODULETYPE>

<ID>501</ID>

<SHORT NAME>Example VCI 2</SHORT NAME>

<DESCRIPTION>Example MVCI #2 of vendor #14/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 MODUBE>2</PTIN ON_MODULE>
<PINTYPE_TMDREF=“ID2297"/>

</PIN ON(MODULE>

<PIN {ON» MODULE>

<PIN_ON_MODULE>3</PIN ON MODULE>

<PINTYPE IDREF=%“ID2298"/>
</PIN ON MODULE>
<BUSTYPE IDREF=“ID4"/>
<PROTOCOL IDREF=“ID52"/>
</RESOURCE>
<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</DESCRIPTION>

<PIN ON MODULE>

© ISO 2022 - All rights reserved
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<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=“ID2298"/>
</PIN_ON_MODULE>

<BUSTYPE IDREF=“ID4"/>

<PROTOJOL IDREF=“ID53"/>

RESOUR(GE>

<RESOURCH EID=“ID13">

</

<ID>403</ID>
<SHORT |NAME>DW_CAN 3</SHORT NAME>
<DESCRIPTION>Dual Wire CAN on pins 2 and 3 for protocol #3</DESCRIPTION>
<PIN ON MODULE>
<PIN|ON MODULE>2</PIN _ON_MODULE>
<PINTYPE IDREF=“ID2297"/>
</PIN_(N MODULE>
<PIN ON MODULE>
<PIN|ON MODULE>3</PIN ON MODULE>
<PINTYPE IDREF=“1D2298"/>
</PIN QN MODULE>
<BUSTY®E IDREF=“ID4"/>
<PROTO(OL IDREF=“ID54"/>

RESOUR(E>

<RESOURCH EID=“ID14">

</

<ID>403</ID>
<SHORT |[NAME>DW CAN 4</SHORT NAME>
<DESCRIPTION>Dual Wire CAN en pins 4 and 5 for protocol #1</DESCRIPTION>
<PIN_ON MODULE>
<PIN |ON MODULE>4</PZN~@N MODULE>
<PINTYPE IDREF= 1W2297"/>
</PIN_(N MODULE>
<PIN O§ MODULE>

<PIN |ON_MODULE>5</PIN ON MODULE>

<PINTYPE IDREF=“1D22987/>
</PIN ON MODULE>
<BUSTYPE IDREF=“ID4”/>
<PROTOCOL IDREF=“ID52"/>

RESOURCE>

<RESOURCE EID=“ID15">
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<ID>404</ID>
<SHORT NAME>DW CAN 5</SHORT NAME>
<DESCRIPTION>Dual Wire CAN on pins 4 and 5 for protocol #2</DESCRIPTION>

<PIN ON MODULE>
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<PIN ON MODULE>4</PIN ON MODULE>
<PINTYPE IDREF=“ID2297"/>
</PIN ON MODULE>
<PIN ON MODULE>
<PIN_ON_MODULE>5</PIN_ON_MODULE>
<PINTYPE IDREF=“ID2298"/>
</PIN_ON_MODULE>

<BUSTYPE IDREF=“ID4"/>

<PROTOCOL IDREF=“ID53"/>

A

RESOURCE>
<RESOURCE EID=%“ID16">
<ID>405</ID>
<SHORT NAME>DW CAN 6</SHORT NAME>
<DESCRIPTION>Dual Wire CAN on pins 4 and 5 for protocol #3</DESCRIPTION>
<PIN ON MODULE>
<PIN ON MODULE>4</PIN_ ON_MODULE>
<PINTYPE IDREF=“ID2297"/>
</PIN_ON MODULE>
<PIN ON MODULE>
<PIN_ON MODULE>5</PIN ON MODULE>
<PINTYPE IDREF=“1D2298"/>
</PIN_ON MODULE>
<BUSTYPE IDREF=“ID4"/>

<PROTOCOL IDREF=%“ID54"/>

A

RESOURCE>
<RESOURCE EID=“ID17">
<ID>406</ID>
<SHORT_NAME>SW_CAN 1</SHORT NAME>
<DESCRIPTION>Single M4rg CAN on pin 2 for protocol #1</DESCRIPTION>
<PIN_ON_MODULE>
<PIN ON MODU&E>1</PIN ON MODULE>
<PINTYPE_TWREF=%“ID2305"/>
</PIN_ON,MODULE>
<BUST¥%PE IDREF=“ID5"/>

<PROTOCOL IDREF=“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"/>
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<PROTOCOL IDREF=“ID53"/>

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>

<PINJYPE IDREF="1D2299"/>
</PIN QN MODULE>
<BUSTYRE IDREF=“ID3"/>
<PROTOGOL IDREF=“ID50"/>

RESOUR(E>

<RESOURCH EID=“ID20">

</

<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_@N MODULE>
<BUSTYRE IDREF=“ID3"/>
<PROTOJOL IDREF=“ID50"/>

RESOUR(GE>

<RESOURCH EID=“ID21">

</

<ID>41(</ID>
<SHORT [NAME>K LINE 3</SHORT NAME>
<DESCRIPTION>K-Line on pin 8</DESCRIPTION>
<PIN ON MODULE>
<PIN|ON_MODULE>8</PIN QN“MODULE>
<PINTYPE IDREF=%“1D2299”/>
</PIN @N MODULE>
<BUSTYRE IDREF="ID3”/>
<PROTOOL IDBREF=“ID50"/>

RESOUR(EZ

<RESOURCE EID=“ID22">

276

<ID>411</1ID>
<SHORT NAME>K LINE 4</SHORT NAME>
<DESCRIPTION>K-Line on pin 9</DESCRIPTION>
<PIN_ON_MODULE>
<PIN_ ON MODULE>9</PIN ON MODULE>
<PINTYPE IDREF=%“ID2299"/>
</PIN ON MODULE>
<BUSTYPE IDREF=“ID3"/>

<PROTOCOL IDREF=“ID50"/>
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</RESOURCE>

<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"/>

<J

</PIN_ON MODULE>

<PIN_ON_MODULE>
<PIN_ON_ MODULE>8</PIN ON_MODULE>
<PINTYPE IDREF=“ID2301"/>

</PIN_ON_MODULE>

<BUSTYPE IDREF=“ID6"/>

<PROTOCOL IDREF=“ID51"/>

RESOURCE>

ESOURCE 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_ON_MODULE>8</PIN_ON_MODULE>
<PINTYPE IDREF=“ID2301"/>

</PIN_ON_MODULE>

<BUSTYPE IDREF=“ID6"/>

<PROTOCOL IDREF=“IPSL”/>

RESOURCE>

ROTOCOL EID=¥TD50">

<ID>300&/ID>

<SHORT,.NAME>ISO 14230 3 on ISO 14230 2</SHORT NAME>

<DESCRIPTION>Keyword protocol 2000 on K-Line (ISO 14230)</DESCRIPTION>

<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1002"/>

</COMPARAM REF>

<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1005"/>

</COMPARAM REF>

<COMPARAM REF>

<DEFAULT VALUE>100</DEFAULT VALUE>
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<COMPARAM IDREF=“ID1006"/>
</COMPARAM REF>
<COMPARAM_REF>

<DEFAULT VALUE>50</DEFAULT VALUE>

<MAX_VALUE></MAX VALUE>

<COMPARAM IDREF=“ID1008"/>
</COMPARAM REF>

<COMPARAM REF>

<DEFAULT VALUE>110</DEFAULT VALUE>
<COMFARAM IDREF=“ID1013"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_VALUE>0</DEFAULT_ VALUE>
<COMEFARAM IDREF=“ID1016"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFJULT VALUE>3</DEFAULT VALUE>
<COMEFARAM IDREF=“ID1017"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_VALUE>0</DEFAULT_ VALUE>
<COMPARAM IDREF=“ID1018"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_VALUE>0</DEFAULT_ VALUE>
<MAX |VALUE></MAX_VALUE>
<COMPARAM IDREF=“ID1019"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>3</DEFAUWT) VALUE>
<COMPARAM IDREF=“ID1¢20"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFJULT VALVE>0</DEFAULT VALUE>

<COMPARAM“IDREF="“ID1021"/>

</COMPARAM REF>

<COMPARAM REF>
<DEFAULT_VALUE>50000</DEFAULT VALUE>
<COMPARAM IDREF=“ID1022"/>

</COMPARAM REF>

<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1023"/>

</COMPARAM REF>

<COMPARAM REF>
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<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=“ID1028"/>

</COMPARAM REF>

<COMPARAM REF>
<DEFAULT_VALUE>1</DEFAULT_ VALUE>
<COMPARAM IDREF=“ID1031"/>

</COMPARAM REF>

<COMPARAM REF>
<DEFAULT_VALUE>51</DEFAULT_VALUEX
<MAX_VALUE></MAX_VALUE>
<COMPARAM IDREF=“ID1100"/>

</COMPARAM REF>

<COMPARAM REF>
<DEFAULT_VALUE>]'<7DEFAULT_ VALUE>
<COMPARAM IDREEF=“ID1101"/>

</COMPARAM, REF>

<COMPARAM REF>
<DEEAULT_ VALUE>0</DEFAULT_ VALUE>

<COMPARAM IDREF=%“ID1102"/>

</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>16</DEFAULT VALUE>
<COMPARAM IDREF=“ID1135"/>
</COMPARAM REF>
<COMPARAM REF>
<COMPARAM IDREF=“ID1136"/>
</COMPARAM REF>
<COMPARAM REF>

<COMPARAM IDREF=%“ID1137"/>
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</COMPARAM REF>

<COMPARAM REF>

<DEFAULT VALUE>51</DEFAULT VALUE>

<COMPARAM IDREF=%“ID1138"/>

</COMPARAM REF>

<COMPARAM REF>

<DEFAULT VALUE>241</DEFAULT VALUE>

<COMPARAM IDREF=“ID1139”/>

</COMPARAM REE>
<COMPARAM REF>
<DEFAULT VALUE>4</DEFAULT VALUE>
<COMEARAM IDREF=“ID1141"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFJULT VALUE>2</DEFAULT VALUE>
<COMPARAM IDREF=“ID1142"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>40</DEFAULT VALUE>
<COMEARAM IDREF=“ID1146"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_ VALUE>0</DEFAULT_ VALUE>
<COMEARAM IDREF=“ID1147"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>40</DEFAULT VALUE>
<COMERARAM IDREF=“ID1148"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>10</PEFAULT VALUE>
<COMBARAM IDREF="“[D1149"/>
</COMPARAM REFX
<COMPARAM REE>
<COMEARAM“IDREF="ID1150"/>
</COMPARAM 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>
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<COMPARAM IDREF=“ID1153"/>
</COMPARAM REF>
<COMPARAM_REF>
<DEFAULT VALUE>1</DEFAULT VALUE>
<COMPARAM IDREF=“ID1154"/>
</COMPARAM REF>
<COMPARAM REF>

<DEFAULT VALUE>241</DEFAULT VALUE>

IS0 22900-2:2022(E)

<COMPARAM IDREF=“1D1163"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_VALUE>600</DEFAULT_VALUE>
<COMPARAM IDREF=“ID1164"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>50</DEFAULT VALUE>
<COMPARAM IDREF=“ID1165"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_VALUE>100</DEFAULT VALUE>
<COMPARAM IDREF=“ID1166"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_VALUE>600</DEFAULT_VALUE>
<COMPARAM IDREF=“ID1167"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_ VALUE>120</DEFAULT_ VALUE>
<COMPARAM IDREF=“1P3158"/>
</COMPARAM REF>
<COMPARAM REF>»
<DEFAULT_VALUE>40</DEFAULT VALUE>
<COMPARAM IDREF=“ID1169"/>
</COMBARAM REF>

<COMPARAM REF>

<DEFAULT VALUE>10</DEFAULT VALUE>
<COMPARAM IDREF=“ID1170"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>40</DEFAULT VALUE>
<COMPARAM IDREF=“ID1171"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>

<COMPARAM IDREF=%“ID1172"/>
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</COMPARAM REF>

<COMPARAM REF>
<DEFAULT_VALUE>100</DEFAULT_VALUE>
<MAX VALUE></MAX VALUE>
<COMPARAM IDREF=“ID1173"/>

</COMPARAM REF>

<COMPARAM REF>

<DEFAULT VALUE>50</DEFAULT VALUE>

<COMfARAM IDREF=“1D11747/>

</COMPARAM REF>

</PROTOCQL>
<PROTOCOY}, EID=“ID53">

<ID>304</ID>

<SHORT |NAME>ISO 15765 3 on ISO 15765 2</SHORT NAME>

<DESCRJPTION>UDS on CAN</DESCRIPTION>

<COMPARAM REF>
<DEFJULT VALUE>0</DEFAULT VALUE>
<COMFARAM IDREF=“ID1002"/>

</COMPARAM REF>

<COMPARAM REF>
<DEFAULT_VALUE>100</DEFAULT_VALUE>
<COMEARAM IDREF=“ID1001"/>

</COMPARAM REF>

<COMPARAM REF>
<DEFAULT_VALUE>0</DEFAULT_VALUE>
<COMERARAM IDREF=“ID1005"/>

</COMPARAM REF>

<COMPARAM REF>
<DEFAULT_VALUE>200</DEFAUET, VALUE>
<COMERARAM IDREF=“ID1006%7>

</COMPARAM REF>

<COMPARAM REF>
<DEFAULT VALUE>PX/DEFAULT VALUE>
<COMFARAM {TDREF="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"/>

IS0 22900-2:2022(E)

</COMPARAM REEF>
<COMPARAM REF>
<DEFAULT VALUE>10</DEFAULT VALUE>
<COMPARAM IDREF=%“ID1018"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT 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>
<DEFAULT_VALUE>50000</DEEAULT VALUE>
<COMPARAM IDREF=“ID1022"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALWE>@</DEFAULT VALUE>
<COMPARAM \IDREF="“ID1023"/>
</COMPARAM) REF>
<COMBARAM REF>

<DEFAULT VALUE>0</DEFAULT VALUE>

<COMPARAM IDREF=“1D1024"/>
</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>
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<COMPARAM REF>

<DEFAULT VALUE>1</DEFAULT VALUE>

<COMPARAM IDREF=“ID1027"/>

</COMPARAM REF>

<COMPARAM REF>

<DEFAULT VALUE>O0</DEFAULT VALUE>

<COMPARAM IDREF=%“ID1028"/>

</COMPARAM REF>

<COMPAH
<DEFA
<COMH
</COMP7
<COMPAH

<DEF}

AN REE>
ULT_VALUE>0</DEFAULT VALUE>
ARAM IDREF=“ID1031”/>

RAM REF>

iAM REF>

ULT VALUE>0</DEFAULT VALUE>

<COMEARAM IDREF=“ID1034"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>2000</DEFAULT VALUE>
<COMEARAM IDREF=“ID1103"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_VALUE>2000</DEFAULT VALUE>
<COMHPARAM IDREF=“ID1105"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_ VALUE>0</DEFAULT_ VALUE>
<COMEARAM IDREF=“ID1107"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_ VALUE>65535</DEFAULT VALUE>
<COMEARAM IDREF=“IDI109”/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALWE>20</DEFAULT VALUE>
<COMERARAM“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>
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<DEFAULT VALUE>85</DEFAULT_ VALUE>
<COMPARAM IDREF=“ID1115"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>1</DEFAULT VALUE>
<COMPARAM IDREF=%“ID1116"/>
</COMPARAM REF>

<COMPARAM REF>
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<DEFAULT VALUE>1</DEFAULT VALUE>
<COMPARAM IDREF=“ID1117"/>
</COMPARAM REF>
<COMPARAM 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>
<DEFAULT_VALUE>2015</DEFAULT VALUE>
<COMPARAM IDREF=“ID1120"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</PEFAULT VALUE>
<COMPARAM IDREF£™ID1125"/>
</COMPARAM REP>
<COMPARAM REE>
<DEFAULT) VALUE>4</DEFAULT VALUE>
<CQMPARAM IDREF=“ID1126"/>

</COMPARAM REF>

<COMPARAM REF>
<DEFAULT_VALUE>2024</DEFAULT_ VALUE>
<COMPARAM IDREF=“ID1127"/>

</COMPARAM REF>

<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1129"/>

</COMPARAM REF>

<COMPARAM REF>

<DEFAULT VALUE>0</DEFAULT VALUE>
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<COMPARAM IDREF=“ID1128"/>
</COMPARAM REF>
<COMPARAM_REF>
<DEFAULT VALUE>1512</DEFAULT VALUE>
<COMPARAM IDREF=“ID1130"/>
</COMPARAM REF>
<COMPARAM REF>

<DEFAULT VALUE>2000</DEFAULT VALUE>

<COMFARAM IDREF=V1D1131"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_VALUE>20</DEFAULT_ VALUE>
<MAX |VALUE></MAX_VALUE>
<COMEFARAM IDREF=“ID1133"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFJULT VALUE>0</DEFAULT VALUE>
<COMEFARAM IDREF=“ID1153"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_ VALUE>1</DEFAULT VALUE>
<COMPARAM IDREF=“ID1154"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_VALUE>0</DEFAULT_ VALUE>
<COMFARAM IDREF=“ID1155"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_VALUE>65535</DEFAULT” VALUE>
<COMFARAM IDREF=“ID1157%7»
</COMPARAM REF>
</PROTOCQL>
<SHORT |NAME>ISQ{ 14229 3 on_ISO_15765_2</SHORT_NAME>
<DESCRIPTION>UPS on CAN</DESCRIPTION>

<COMPARANM_REF>

<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"/>
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</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>200</DEFAULT VALUE>
<COMPARAM IDREF=“ID1006"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>

<COMPARAM IDREF=“ID1008"/>

IS0 22900-2:2022(E)

</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"/>

</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>]'0<) DEFAULT_VALUE>
<COMPARAM IDREEF=“ID1018"/>

</COMPARAM, REF>

<COMPARAM REF>
<DEEAVULT VALUE>0</DEFAULT 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>
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<DEFAULT_VALUE>50000</DEFAULT VALUE>
<COMPARAM IDREF=“ID1022"/>
</COMPARAM_REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1023"/>
</COMPARAM REF>

<COMPARAM REF>

<DEF{ULT VALUE>0</DEFAULT VALUE>
<COMEARAM IDREF=%“ID1024"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMFARAM IDREF=“ID1025"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFJULT VALUE>0</DEFAULT VALUE>
<COMFARAM IDREF=“ID1026"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_ VALUE>1</DEFAULT VALUE>
<COMEARAM IDREF=“ID1027"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_ VALUE>0</DEFAULT_ VALUE>
<COMERARAM IDREF=“ID1028"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFJULT VALUE>0</DEFAULT/VALUE>
<COMERARAM IDREF=“ID1031%7»
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>PX/DEFAULT VALUE>
<COMKARAM {TDREF="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>

<COMPARAM REF>

<DEFAULT VALUE>0</DEFAULT VALUE>
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<COMPARAM IDREF=“ID1107"/>
</COMPARAM REF>
<COMPARAM_REF>
<DEFAULT_VALUE>65535</DEFAULT_VALUE>
<COMPARAM IDREF=“ID1109"/>
</COMPARAM REF>
<COMPARAM REF>

<DEFAULT VALUE>20</DEFAULT VALUE>

IS0 22900-2:2022(E)

<COMPARAM IDREF=VIDI1110"/>
</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</DEFAULT VALUE>
<COMPARAM IDREF=“ID1116"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_ VALUE>1</DEEAULT VALUE>
<COMPARAM IDREF=“IP31I7"/>
</COMPARAM REF>
<COMPARAM REF>»
<DEFAULT,_ V&LUE>255</DEFAULT VALUE>
<COMPARAM IDREF=“ID1121"/>
</COMBARAM 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>
<DEFAULT VALUE>2015</DEFAULT VALUE>

<COMPARAM IDREF=%“ID1120"/>
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</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>

<DEFAULT VALUE>2024</DEFAULT VALUE>

<COMPARAM IDREF=“ID1127"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_VALUE>0</DEFAULT_ VALUE>
<COMEFARAM IDREF=“ID1129"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_VALUE>0</DEFAULT_ VALUE>
<COMPARAM IDREF=“ID1128"/>
</COMPARAM REF>

<COMPARAM REF>

<DEFAULT VALUE>1512</DEFAULT VALUE>

<COMFARAM IDREF=“ID1130"/>
</COMPARAM REF>

<COMPARAM REF>

<DEFAULT VALUE>2000</DEFAULT VALUB>

<COMERARAM IDREF=“ID1131"/>
</COMPARAM REF>

<COMPARAM REF>

<DEFAULT VALUE>20</PEFAULT VALUE>

<MAX |VALUE></MAX ‘VALUE>
<COMFARAM IDREFF“ID1133"/>
</COMPARAM_REE>

<COMPARANM_REF>

<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1153"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>1</DEFAULT VALUE>
<COMPARAM IDREF=%“ID1154"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>

<COMPARAM IDREF=%“ID1155"/>
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</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>
<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>
<COMPARAM REF>
<DEFAULT_VALUE>100</DEFAULT VALUE>
<COMPARAM IDREF=“ID1006"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_ VALUE>0</DEEAULT VALUE>
<COMPARAM IDREF=“1P3129"/>
</COMPARAM REF>
<COMPARAM REF>»
<DEFAULT, VATUE>4</DEFAULT VALUE>
<COMPARAM IDREF=“ID1128"/>
</COMBARAM 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>
</PROTOCOL>
<PROTOCOL EID=%“ID54">

<ID>304</ID>
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<SHORT_NAME>SAE_J1939 73 on SAE J1939 21</SHORT NAME>

<DESCRIPTION>SAE J1939 protocol</DESCRIPTION>

<COMPARAM REF>

<DEFAULT VALUE>0</DEFAULT VALUE>

<COMPARAM IDREF=%“ID1002"/>

</COMPARAM REF>

<COMPARAM REF>

<COMPARAM IDREF=“ID1003"/>

</COMPARAM REE>
<COMPARAM REF>
<MIN |VALUE></MIN_VALUE>
<COMEARAM IDREF=“ID1035"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFJULT VALUE>0</DEFAULT VALUE>
<COMFARAM IDREF=“ID1005"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFJULT VALUE>0</DEFAULT VALUE>
<COMEARAM IDREF=%“ID1024"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_ VALUE>0</DEFAULT_ VALUE>
<COMEARAM IDREF=“ID1026"/>
</COMPARAM REF>
<COMPARAM REF>
<COMEARAM IDREF=“ID1015"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_ VALUE>1000</DEFPAVLT VALUE>
<COMEARAM IDREF=“IDI118"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_VALVE>2100</DEFAULT VALUE>
<COMERARAM“IDREF="ID1112"/>
</COMPARAM REF>

<COMPARAM REF>

<DEFAULT VALUE>1500</DEFAULT VALUE>

<COMPARAM IDREF=%“ID1131"/>

</COMPARAM REF>

<COMPARAM REF>

<DEFAULT VALUE>400</DEFAULT VALUE>

<COMPARAM IDREF=%“ID1133"/>

</COMPARAM REF>

<COMPARAM REF>
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<DEFAULT_VALUE>255</DEFAULT_VALUE>
<COMPARAM IDREF=“ID1121"/>
</COMPARAM_REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1143"/>
</COMPARAM REF>

<COMPARAM REF>

IS0 22900-2:2022(E)

<DEFAULT VALUE>0</DEFAULT VALUE>
<MAX VALUE></MAX VALUE>
<COMPARAM IDREF=“ID1153"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>400</DEFAULT VALUE>
<COMPARAM IDREF=“ID1160"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_ VALUE>2500</DEFAULT VALUE>
<COMPARAM IDREF=%“ID1161"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>2500</DEFAULT VALUE>
<COMPARAM IDREF=“ID1162"/>
</COMPARAM REF>
<f{PROTOCOL>
<PROTOCOL EID=“ID51">
<ID>301</ID>
<SHORT NAME>SAE J2610 on\SARE J2610 SCI</SHORT NAME>
<DESCRIPTION>SCI Progecgl (SAE J2610)</DESCRIPTION>
<COMPARAM REF>
<DEFAULT VALWE>@</DEFAULT VALUE>
<COMPARAM \IDREF=“1ID1002"/>
</COMPARAM) REF>
<COMRARAM REF>

<DEFAULT VALUE>0</DEFAULT VALUE>

<COMPARAM IDREF=“1D1005"/>
</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>
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<COMPARAM REF>
<DEFAULT VALUE>40</DEFAULT VALUE>
<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>
<COMRARAM IDREF=“ID1160"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>40</DEFAULT VALUE>
<COMRARAM IDREF=“ID1161"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>200</DEFAULT VALUE>
<COMRARAM IDREF=%“ID1162"/>
</COMPARAM REF>
</PROTOCQL>
<BUSTYPE |[EID="ID3">
<ID>20(</ID>
<SHORT [NAME>ISO 9141 2 UART</SHORT NAME>
<DESCRIPTION>K-Line interface as defined)in ISO 9141</DESCRIPTION>
<COMPARAM REF>
<DEFAULT VALUE>10400</DEFAULL \VALUE>
<MAX |[VALUE></MAX VALUE>
<COMEFARAM IDREF=“ID140Q%7»
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>PX/DEFAULT VALUE>
<COMKARAM (EDREF="1D1403"/>

</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">
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<ID>201</ID>
<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>

IS0 22900-2:2022(E)

<1

<DEFAULT VALUE>80</DEFAULT VALUE>
<COMPARAM IDREF=“ID1401"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1405"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1407"/>
</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>
BUSTYPE>
USTYPE EID=“ID5">
<ID>201</ID>
<SHORT_NAME>SAF\JZ2411 SWCAN</SHORT_ NAME>
<DESCRIPTIQON¥CAN according to ISO SAE J2411</DESCRIPTION>
<COMPARAM REF>
<DEEAVLT_VALUE>33333</DEFAULT_ VALUE>

<COMPARAM IDREF=%“ID1400"/>

</COMPARAM REF>
<COMPARAM REF>
<DEFAULT_ VALUE>87</DEFAULT VALUE>
<COMPARAM IDREF=%“ID1401"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=“ID1405"/>
</COMPARAM REF>

<COMPARAM REF>
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<DEFAULT VALUE>0</DEFAULT VALUE>
<COMPARAM IDREF=%“ID1407"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>83333</DEFAULT VALUE>
<COMPARAM IDREF=%“ID1409"/>
</COMPARAM REF>

<COMPARAM REF>

<DEFAULT VALUE>0</DEFAULT VALUE>
<COMRARAM IDREF=%“ID1410"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>2</DEFAULT VALUE>
<COMRARAM IDREF=“ID1411"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>15</DEFAULT VALUE>
<COMBARAM IDREF=“ID1412"/>
</COMPARAM REF>
<COMPARAM REF>
<DEFAULT VALUE>0</DEFAULT VALUE>
<COMRARAM IDREF=%“ID1414"/>
</COMPARAM REF>
<COMPARAM REF>
<COMRARAM IDREF=“ID1416"/>
</COMPARAM REF>
</BUSTYPH>
<BUSTYPE |[EID="ID6">
<ID>203</ID>
<SHORT [NAME>SCI J2610 UARTL)SHORT NAME>
<DESCRIPTION>SCI J26Ll0\irterface</DESCRIPTION>
<COMPARAM REF>
<DEFAULT VALUE>V812</DEFAULT VALUE>
<COMKARAM (EDREF="1D1400"/>

</COMPARAM, REF>

<COMPARAM REF>
<DEFAULT VALUE>6</DEFAULT VALUE>
<COMPARAM IDREF=“ID1415"/>
</COMPARAM REF>
</BUSTYPE>
<IO CTRL EID=“ID2199">
<ID>800</ID>
<SHORT NAME>PDU IOCTL READ PROG VOLTAGE</SHORT NAME>
<DESCRIPTION>Read Programming Voltage</DESCRIPTION>

</I0_CTRL>
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<IO CTRL EID=%“ID2200">
<ID>801</ID>
<SHORT NAME>PDU_ IOCTL_SET_ PROG_VOLTAGE</SHORT NAME>
<DESCRIPTION>Set Programming Voltage</DESCRIPTION>
</I0 CTRL>
<COMPARAM EID=“ID1001">
<ID>1</ID>

<SHORT NAME>CP CanTransmissionTime</SHORT NAME>

<DESCRIPTION>If the timeout values are used which have been received by the ECU via sessipn control
regponse (0x50), the Can transmission time has to be added to the timeout values: P2,s né¢ceived P2
+ ¢anTransmissionTime (contains delay for both transmission directions)</DESCRIPTIONS

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT7VALUE>2OO</DEFAULT7VALUE>
<CLASS>TIMING</CLASS>

<LAYER>APPLICATION</LAYER>

<{COMPARAM>

<fOMPARAM EID=“ID1002">

<ID>2</ID>

<SHORT NAME>CP EnablePerformanceTest</SHORT NAME>

<DESCRIPTION>This parameter will place the tester into\a performance measurement mode. Parameters
su¢h as P1Min, 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>

<¢OMPARAM EID=“ID1003">

<ID>3</ID>

<SHORT NAME>CP J1939Name (EqQu</SHORT NAME>

<DESCRIPTION>Name field='from J1939 document. This parameter will contain the NANE of the
ECJ</DESCRIPTION>

<DATA TYPE>PDU PT.BYTEFIELD</DATA TYPE>
<DEFAULT VALWEXSAE J1939</DEFAULT VALUE>
<CLASS>INITx¥/CLASS>

<LAYER>TRANSPORT</LAYER>

A

COMPARAM>

<¢OMPARAM EID=“ID1004">

<ID>4</ID>
<SHORT NAME>CP J1939PreferredAddress_Ecu</SHORT NAME>
<DESCRIPTION>List of preferred addresses for the ECU</DESCRIPTION>
<DATA_TYPE>PDU_PT_BYTEFIELD</DATA_TYPE>
<DEFAULT VALUE>SAE J1939</DEFAULT7VALUE>
<CLASS>UNIQUE_ID</CLASS>
<LAYER> TRANSPORT</LAYER>
</COMPARAM>

<COMPARAM EID=“ID1005">
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<ID>5</ID>
<SHORT NAME>CP Loopback</SHORT NAME>

Including periodic messages. Loopback
Loopback frames are not

<DESCRIPTION>Echo Transmitted messages in the receive queue.
messages shall only be sent after successful transmission of a message.
subject to message filtering.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>0</DEFAULT VALUE>
<CLASS>COM</CLASS>

<LAYER>APPLICATION</LAYER>

</COMPARAM>

<COMPARAN
<ID>6<
<SHORT |

<DESCR]
used for q

<DATA |
<DEFAUT
<CLASS
<LAYER
<RESOL[
</COMPARI
<COMPARAN
<ID>7<
<SHORT |

<DESCR]
reception
parameter

<DATA 1
<DEFAUJ
<CLASS
<LAYER
</COMPARA
<COMPARAN
<ID>8<
<SHORT |

<DESCR]
responses

LM>

EID="ID1006">
D>
NAME>CP P2Max</SHORT NAME>

PTION>Timeout in receiving an expected frame after a successful transmif) complete. A

ultiple ECU responses. </DESCRIPTION>
YPE>PDU PT UNUM32</DATA TYPE>

T VALUE>200</DEFAULT VALUE>
TIMING</CLASS>

APPLICATION</LAYER>

TION>0.5ms</RESOLUTION>

EID="ID1007">
ID>
NAME>CP_P2Max_Ecu</SHORT_NAME>

PTION>Performance requirement for theyserver to start with the response message after
of a request message (indicated vda N USData.ind). This 1is a performance requiremd
</DESCRIPTION>

YPE>PDU PT UNUM32</DATA TYPE>
T VALUE>200</DEFAULT VALUEX
TIMING</CLASS>
APPLICATION</LAYER>

M>

EID="ID1008">

ID>
NAME>CP,®2Min</SHORT NAME>

PTION>This sets the minimum time between tester request and ECU responses or two ]
After the request, the interface shall be capable of handling an immediate respo]

SO

he
nt

LCU
se
rt

(P2_min=0

.“Fbr subsequent responses, a byte received after Pl MAX shall be considered as the st

of the subsequent response.

I'nN1s 1s a perrormance requlrement parameter. DESCRIPTION

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>0</DEFAULT VALUE>
<CLASS>TIMING</CLASS>
<LAYER>APPLICATION</LAYER>
</COMPARAM>
<COMPARAM EID=“ID1009”>
<ID>9</ID>

<SHORT NAME>CP P2Star</SHORT NAME>
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<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>
</COMPARAM>

<COMPARAM EID=“ID1010">

<ID>10</ID>
<SHORT NAME>CP P2Star Ecu</SHORT NAME>

<DESCRIPTION>Performance requirement for the server to start with the responseymeSsage|after the
trgnsmission of a negative response message (indicated via N USData.con) with_.response c¢de 78 hex
(ephanced response timing). This is a performance requirement parameter.</DESGRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>10000</DEFAULT VALUE>
<CLASS>TIMING</CLASS>
<LAYER>APPLICATION</LAYER>
<|COMPARAM>

<¢OMPARAM EID=“ID1011">

<ID>11</1ID>

<SHORT NAME>CP P3Func</SHORT NAME>

<DESCRIPTION>Minimum time for the client towwait after the successful transmisslion of a
fupctionally addressed request message (indicated via N USData.con) before it can transmif the next
fujpctionally addressed request message in casedio response is required or the requested dafa is only
supported by a subset of the functionally addressed servers.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT7VALUE>1OO</DEFAULT7VALUE>
<CLASS>TIMING</CLASS>
<LAYER>APPLICATION</LAYER>
<fCOMPARAM>

<fOMPARAM EID=“ID1012">

<ID>12</ID>

<SHORT NAME>CE_B3Max_Ecu</SHORT_ NAME>
<DESCRIPTION>Time between end of ECU responses and start of new tester request</DESCRIHTION>
<DATA_TYPE>PDU_PT UNUM32</DATA TYPE>

<DEFAULT VALUE>10000</DEFAULT VALUE>

<@LASS>TIMING</CLASS>

<LAYER>APPLICATION</LAYER>
</COMPARAM>
<COMPARAM EID=“ID1013">

<ID>13</1ID>

<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 P3_MIN.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>

<DEFAULT VALUE>110</DEFAULT VALUE>
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<CLASS>TIMING</CLASS>
<LAYER>APPLICATION</LAYER>
</COMPARAM>
<COMPARAM EID=%“ID1014">
<ID>14</ID>
<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 it can
transmit the next physically addressed request message</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAUIT7VALUE>1OO</DEFAULT7VALUE>
<CLASS}TIMING</CLASS>
<LAYERJAPPLICATION</LAYER>

</COMPARAM>

<COMPARAN EID=“ID1015">
<ID>154/ID>
<SHORT |[NAME>CP J1939PreferredAddress</SHORT NAME>

<DESCRIPTION>Claim and protect a SAE J1939 address on the vehicde network. Reference RP121(Qa.
This will |be used by the VCI to claim an address on the J1939 bus</DESCRIPTION>

<DATA TYPE>PDU PT BYTEFIELD</DATA TYPE>
<DEFAUL}T VALUE>SAE J1939</DEFAULT VALUE>
<CLASSY} INIT</CLASS>
<LAYERY} TRANSPORT</LAYER>
</COMPARAM>
<COMPARAN EID=“ID1016">
<ID>164/1ID>
<SHORT [NAME>CP RC21CompletionTimeout</SHORT NAME>

<DESCRIPTION>Time period the testef, accepts repeated negative responses with response code 0x21
and repeafs the same request. </DESERIPTION>

<DATA_TYPE>PDU_PT UNUM32</DATA_TYPE>
<DEFAUL}T VALUE>240</DEFAULI\ VALUE>
<CLASSY}ERRHDL</CLASS>
<LAYERJAPPLICATION<ADAYER>
</COMPARAM>
<COMPARAN EID=“ID1017">

<ID>174/1ID%

<SHORT [NAME>CP RC21Handling</SHORT NAME>

<DESCRIPTION>Repetition mode in case of response code 0x7F XX 0x21.</DESCRIPTION>
<DATA_TYPE>PDU_PT UNUM32</DATA TYPE>
<DEFAULT7VALUE>3</DEFAULT7VALUE>
<CLASS>ERRHDL</CLASS>
<LAYER>APPLICATION</LAYER>
</COMPARAM>
<COMPARAM EID=“ID1018">
<ID>18</ID>

<SHORT NAME>CP RC21RequestTime</SHORT NAME>
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<DESCRIPTION>Time between negative response with response code 0x21 and the retransmission of the
same request.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>20</DEFAULT VALUE>
<CLASS>ERRHDL</CLASS>

<LAYER>APPLICATION</LAYER>

</COMPARAM>

<COMPARAM EID=“ID1019”>

ID>19</TD

an

saj

<

<SHORT NAME>CP RC23CompletionTimeout</SHORT NAME>

<DESCRIPTION>Time period the tester accepts repeated negative responses with response
repeats the same request </DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT7VALUE>O</DEFAULT7VALUE>
<CLASS>ERRHDL</CLASS>
<LAYER>APPLICATION</LAYER>

COMPARAM>

OMPARAM EID=“ID1020">

<ID>20</ID>
<SHORT_NAME>CP_RC23Handling</SHORT_NAME>
<DESCRIPTION>Repetition mode in case of response gode 0x7F XX 0x23. </DESCRIPTION>
<DATA_TYPE>PDU_PT UNUM32</DATA TYPE>
<DEFAULT7VALUE>3</DEFAULT7VALUE>
<CLASS>ERRHDL</CLASS>
<LAYER>APPLICATION</LAYER>

COMPARAM>

OMPARAM EID=“ID1021">

<ID>21</ID>

<SHORT NAME>CP RC23RequestTime</SHORT NAME>

<DESCRIPTION>Time between negative response with response code 0x23 and the retransmiss
e request.</DESCRIEFION>

<DATA_TYPE>PDU.PT)UNUM32</DATA_TYPE>
<DEFAULT VALUE>0</DEFAULT VALUE>
<CLASS>ERRHDL</CLASS>
<LAYER>APPLICATION</LAYER>

COMPARAM>

code 0x23

ion of the

<COMPARAM L ID— 1DIO

<ID>22</ID>
<SHORT NAME>CP RC78CompletionTimeout</SHORT NAME>

<DESCRIPTION>Time period the tester accepts repeated negative responses with response

and 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>

</COMPARAM>
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<COMPARAM EID=“ID1023">
<ID>23</ID>
<SHORT NAME>CP RC78Handling</SHORT NAME>
<DESCRIPTION>Handling of Ox7F XX 0x78ResponseTimeout and 0x78Repetitions</DESCRIPTION>
<DATA_TYPE>PDU_PT_ UNUM32</DATA TYPE>
<DEFAULT7VALUE>O</DEFAULT7VALUE>
<CLASS>ERRHDL</CLASS>

<LAYER>APPLICATION</LAYER>

</COMPARAM>
<COMPARAN EID=“ID1024">
<ID>244/ID>
<SHORT |[NAME>CP RepeatReqgCountApp</SHORT NAME>

<DESCRIPTION>This parameter contains a counter to enable a re-transmission of(the last requ¢st
when eithgqr a transmit, receive error, or timeout with no response is detected. This“only applies|to
the appli¢ation layer.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAUL}T VALUE>0</DEFAULT VALUE>
<CLASSY}ERRHDL</CLASS>
<LAYERYAPPLICATION</LAYER>

</COMPARAM>

<COMPARAN EID=%“ID1025">
<ID>254/ID>
<SHORT [NAME>CP StartMsgIndEnable</SHORT NAME>

<DESCRIPTION>Start Message Indication Enable. Upon receiving a first frame of a multi-frgme
message (JS015765) or upon receiving a first byte) of a UART message and indication will be set|in
the RX regult item. No data bytes will accompany the result item.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAUIT7VALUE>O</DEFAULT7VALUE>
<CLASS3COM</CLASS>
<LAYERJAPPLICATION</LAYER>

</COMPARAM>

<COMPARAN EID=“ID1026">
<ID>264/ID>
<SHORT |[NAME>CP SuspendQueueOnError</SHORT NAME>

<DESCRIPTION>INN'S parameter is to be used as a temporary parameter for services that requirg a
positive fesponserbefore any further Com Primitives can be executed.</DESCRIPTION>

<DATA TYFE>PDU PT UNUM32</DATA TYPE>

<DEFAULT7VALUE>O</DEFAULT7VALUE>
<CLASS>ERRHDL</CLASS>
<LAYER>APPLICATION</LAYER>
</COMPARAM>
<COMPARAM EID=“ID1027">
<ID>27</1ID>
<SHORT NAME>CP TesterPresentAddrMode</SHORT NAME>

<DESCRIPTION>Addressing Mode to be used for TesterPresent. Uses the PhysicalRegxxx or FuncRegxxx
information from the address parameter table.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
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<DEFAULT VALUE>1</DEFAULT VALUE>
<CLASS>COM</CLASS>

<LAYER>APPLICATION</LAYER>

</COMPARAM>

<COMPARAM EID=“ID1028">

<ID>28</ID>
<SHORT NAME>CP TesterPresentHandling</SHORT NAME>

<DESCRIPTION>Define TesterPresent message generation settings </DESCRIPTION>

<DATA_TYPE>PDU_PT UNUM32</DATA TYPE>
<DEFAULT_VALUE>O</DEFAULT_VALUE>
<CLASS>COM</CLASS>
<LAYER>APPLICATION</LAYER>
<{COMPARAM>
<COMPARAM EID=“ID1031">
<ID>31</ID>
<SHORT NAME>CP TesterPresentSendType</SHORT NAME>
<DESCRIPTION>Define settings for the type of TesterPresent jtransmits.</DESCRIPTION>
<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT_VALUE>O</DEFAULT_VALUE>
<CLASS>COM</CLASS>
<LAYER>APPLICATION</LAYER>
<{COMPARAM>
<¢OMPARAM EID=“ID1033">
<ID>33</ID>
<SHORT_NAME>CP TesterPresentTime ECU&/SHORT_ NAME>
<DESCRIPTION>Time for the server) to keep a diagnostic session other than the default session
active while not receiving any , diagnostic request message</DESCRIPTION>
<DATA TYPE>PDU PT UNUM32¢7BATA TYPE>
<DEFAULT VALUE>10000</DEFAULT VALUE>
<CLASS>TIMING</CLASS>
<LAYER>APPLICATION%/LAYER>
<{COMPARAM>
<COMPARAM EID="ID1034">
<ID>34%/1D>
<SHORT NAME>CP TransmitIndEnable</SHORT_ NAME>
DESCRIPTION>Transmit Indication FEnable On completion of a transmit me age b fthe protocol an
indication will be set in the RX FLAG result item. No data bytes will accompany the result

item.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>O0</DEFAULT VALUE>
<CLASS>COM</CLASS>

<LAYER>APPLICATION</LAYER>

</COMPARAM>

<COMPARAM EID=“ID1035">

<ID>35</ID>

<SHORT NAME>CP J1939Name</SHORT NAME>
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<DESCRIPTION>Name

field from J1939 document. This ComParam will

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>10Q

1D

contain the NAME

<SHORT |

<DESCR]
baud rate
Com Primif

<DATA 1
<DEFAU]
<CLASS
<LAYER

</COMPARI

<COMPARAN
<ID>10]1
<SHORT |

<DESCR]
rate addr
Primitive

<DATA 1
<DEFAU]
<CLASS
<LAYER

</COMPARA]

<COMPARAN
<ID>104
<SHORT |

<DESCR]
sequence,
the extra

<DATA 1
<DEFAU]

<CLASS

NAME>CP_5BaudAddressFunc</SHORT NAME>

PTION>Value of 5Baud Address in case of functional addressed communication.
address type (functional/physical)
ive based on the setting of the CP_RequestAddrMode parameter</DESCRIPTION>

YPE>PDU_PT UNUM32</DATA_TYPE>

bytes defifred for IS09141-2 and IS014230 </DESCRIPTION>
YPE>PDUN\PT UNUM32</DATA TYPE>

T VALUE>0</DEFAULT VALUE>

INII</CLASS>

The N\corrd

is selected during execution of a Start Cemmuhicat

T VALUE>51</DEFAULT VALUE>
COM</CLASS>
TRANSPORT</LAYER>
LM>
EID=%“ID1101">
</ID>
NAME>CP_5BaudAddressPhys</SHORT NAME>
PTION>Value of 5Baud Address in case of physicailseddressed communication. The correct b
bss type (functional/physical) is selected durlng execution of a Start Communication
based on the setting of the CP_RequestAddrMqode parameter</DESCRIPTION>
YPE>PDU PT UNUM32</DATA TYPE>
T7VALUE>O1</DEFAULT7VALUE>
COM</CLASS>
TRANSPORT</LAYER>
LM>
EID=%“ID1102">
</ID>
NAME>CP_5BaudMode</SHORT_NAME>
PTION>Type of /5\Baud initialization. This parameter allows either IS09141 initializat
1S09141-2/19014230 initialization sequence, or hybrid versions which include only one

<LAYER>TRANSPORT</LAYER>

</COMPARAM>

<COMPARAM EID=“ID1103">

<ID>103</ID>

<SHORT NAME>CP Ar</SHORT NAME>

of the

ct
on

ud
om

on
of

<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>

<LAYER>TRANSPORT</LAYER>
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</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>

<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 thé)sénder side</DE4CRIPTION>
<DATA_TYPE>PDU_PT_ UNUM32</DATA TYPE>
<DEFAULT7VALUE>5O</DEFAULT7VALUE>
<CLASS>TIMING</CLASS>
<LAYER>TRANSPORT</LAYER>

<{COMPARAM>

<COMPARAM EID=“ID1106">

<ID>106</ID>

<SHORT NAME>CP As Ecu</SHORT NAME>
<DESCRIPTION>Time for transmission of the\CAN frame (any N PDU) on the sender side</DE4CRIPTION>
<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT_VALUE>50</DEFAULT_VALUE>
<CLASS>TIMING</CLASS>
<LAYER>TRANSPORT</LAYER>

<{COMPARAM>

<COMPARAM EID=“ID1107"p>

<ID>107</ID>

<SHORT NAME>CP~BlockSize</SHORT NAME>

<DESCRIPTIQON¥This sets the block size the interface should report to the vehicle for|receiving
se¢mented transfers in a Transmit Flow Control Message.</DESCRIPTION>

<DATA “{¥PE>PDU_PT UNUM32</DATA TYPE>

<DEFAULT VALUE>0</DEFAULT VALUE>

CTASS>COML/CTASS

<LAYER>TRANSPORT</LAYER>

</COMPARAM>

<COMPARAM EID=“ID1108">
<ID>108</ID>
<SHORT_NAME>CP_BlockSize_Ecu</SHORT_NAME>

<DESCRIPTION>This sets the block size the ECU should report to the tester for receiving segmented
transfers in a Transmit Flow Control Message.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>0</DEFAULT VALUE>

<CLASS>COM</CLASS>
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<LAYER>TRANSPORT</LAYER>

</COMPARAM>

<COMPARAM EID=“ID1109”>

<ID>109</ID>

<SHORT NAME>CP BlockSizeOverride</SHORT NAME>

<DESCRIPTION>This sets the block size the interface should use to send segmented messages to the

vehicle.

The flow control value reported by the vehicle should be ignored.

<DATA TYPE>PDU PT UNUM32</DATA TYPE>

</DESCRIPTION>

<DEFAULT_VALUE>65535</DRFAULT VALUR

<CLASS}COM</CLASS>

<LAYER}TRANSPORT</LAYER>
</COMPARAM>
<COMPARAN EID=%“ID1110">

<ID>11(</ID>

<SHORT |[NAME>CP Br</SHORT NAME>

<DESCRIPTION>Time until transmission of the next FlowControl. This is eguivalent to Th in J1939-
21. For I40 15765-2 and 15765-4, this value is a performance requirement gparameter and should not|be

used as a
<DATA 1
<DEFAU]
<CLASS
<LAYER

</COMPARZ
<COMPARAN
<ID>111
<SHORT |

<DESCR]
parameter

<DATA 1
<DEFAUJ
<CLASS
<LAYER

</COMPARA

<COMPARAN
<ID>1117

<SHORT |

timeout value by the tester.</DESCRIPTION>
YPE>PDU_PT_UNUM32</DATA TYPE>
T_VALUE>20</DEFAULT_VALUE>

TIMING</CLASS>

TRANSPORT</LAYER>

M>

EID=%“ID1111">

</ID>

NAME>CP Br Ecu</SHORT NAME>

</DESCRIPTION>

YPE>PDU PT UNUM32</DATA TY¥PE>
T VALUE>20</DEFAULT VALUE>
TIMING</CLASS>
TRANSPORT</LAYER>

M>

EID=“ID1112%>

</1D>

NAME>CP Bs</SHORT NAME>

<DESCR]

PTION>Timeout until reception of the next FlowControl.

PTION>Time until transmission off the next FlowControl.

This is a performance requiremg¢nt

This is equivalent to T4 in J19

21

.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>

<DEFAULT VALUE>150</DEFAULT VALUE>

<CLASS>TIMING</CLASS>

<LAYER>TRANSPORT</LAYER>

</COMPARAM>

<COMPARAM EID=“ID1113">

<ID>113</ID>

<SHORT NAME>CP Bs Ecu</SHORT NAME>

<DESCRIPTION>Timeout until reception of the next FlowControl</DESCRIPTION>
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<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>150</DEFAULT VALUE>
<CLASS>TIMING</CLASS>

<LAYER>TRANSPORT</LAYER>

</COMPARAM>

<COMPARAM EID=“ID1114">

fi

CF

<ID>114</1ID>

<SHORT NAME>CP CanDataSizeOffset</SHORT NAME>

<DESCRIPTION>Offset subtracted from the total number of expected bytes received/transm
st frame message.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>0</DEFAULT VALUE>
<CLASS>COM</CLASS>
<LAYER>TRANSPORT</LAYER>

COMPARAM>

OMPARAM EID=%“ID1115">

<ID>115</ID>

<SHORT NAME>CP CanFillerByte</SHORT NAME>

<DESCRIPTION>Padding data byte to be used to pad all USDI type transmits frames (SF, FC
.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT_VALUE>OO</DEFAULT_VALUE>
<CLASS>COM</CLASS>

<LAYER>TRANSPORT</LAYER>

COMPARAM>

OMPARAM 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</CLASS5>

<LAYER>TRANSPORT</LAYER>

COMPARAM>,

OMPARAM EID=%“ID1117">

<FD»117</ID>

ltted in a

and last

\

<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>118</ID>
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<SHORT NAME>CP_CanFuncRegExtAddr</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' Arial bit set in the
CanIdFormat</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>0</DEFAULT VALUE>
<CLASS>COM</CLASS>

<LAYER>TRANSPORT</LAYER>

</COMPARAM

<COMPARAN EID=“ID1119">
<ID>1194</ID>
<SHORT |[NAME>CP CanFuncRegFormat</SHORT NAME>
<DESCRIPTION>CAN Format used for a functional address transmit</DESCRIPTION>
<DATA_TYPE>PDU_PT UNUM32</DATA TYPE>
<DEFAUIT7VALUE>O5</DEFAULT7VALUE>
<CLASS3COM</CLASS>
<LAYER}TRANSPORT</LAYER>

</COMPARAM>

<COMPARAN EID=“ID1120">
<ID>12(</ID>
<SHORT |NAME>CP_CanFuncReqId</SHORT NAME>
<DESCRJPTION>CAN ID used for a functional address tmansmit</DESCRIPTION>
<DATA_TYPE>PDU_PT_UNUM32</DATA TYPE>
<DEFAU1T7VALUE>2015</DEFAULT7VALUE>
<CLASS3}COM</CLASS>
<LAYER}TRANSPORT</LAYER>

</COMPARAM>

<COMPARAN EID=“ID1121">
<ID>123</ID>
<SHORT7NAME>CPicanMaxNumWaitFrameS</SHORTiNAME>

<DESCRIPTION>The maximtm/ number of WAIT flow control frames allowed during a multi-segm¢nt
transfer.| For J1939, ghdig is the maximum number of allowed CTS frames.</DESCRIPTION>

<DATA TYPE>PDU PT\UNUM32</DATA TYPE>
<DEFAUL}T VALUE>Z2$5</DEFAULT VALUE>

<CLASSY}COMK /CLASS>

<LAYER}TRANSPORT</LAYER>

</COMPARAM>
<COMPARAM EID=%“ID1122">
<ID>122</ID>
<SHORT NAME>CP CanPhysReqExtAddr</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>

<DATA_TYPE>PDU_PT_UNUM32</DATA_ TYPE>
<DEFAULT_VALUE>00</DEFAULT_VALUE>

<CLASS>UNIQUE ID</CLASS>
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<LAYER>TRANSPORT</LAYER>

</COMPARAM>

<COMPARAM EID=“ID1123">

<ID>123</ID>

<SHORT_NAME>CP_CanPhysRegFormat</SHORT_NAME>

<DESCRIPTION>CAN Format used for a physical address transmit</DESCRIPTION>
<DATA_TYPE>PDU_PT_ UNUM32</DATA TYPE>

<DEFAULT VALUE>05</DEFAULT VALUE>

<CLASS>UNIQUE ID</CLASS>
<LAYER>TRANSPORT</LAYER>

COMPARAM>

OMPARAM EID=%“ID1124">

<ID>124</ID>

<SHORT NAME>CP_CanPhysReqId</SHORT NAME>
<DESCRIPTION>CAN ID used for a physical address transmit</DESCRIPIION>
<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT_VALUE>2016</DEFAULT_VALUE>
<CLASS>UNIQUE71D</CLASS>
<LAYER>TRANSPORT</LAYER>

COMPARAM>

OMPARAM EID=%“ID1125">

<ID>125</ID>

<SHORT NAME>CP CanRespUSDTExtAddr</SHORT .NAME>

<DESCRIPTION>Extended Address used fokwa USDT response from an ECU if the CAN Format|indicates
addlress extension</DESCRIPTION>
<DATA7TYPE>PDU7PT7UNUM32</DATA%TYPE>
<DEFAULT VALUE>0</DEFAULT VALUE>
<CLASS>UNIQUE71D</CLASS>
<LAYER>TRANSPORT</LAYER>
<{COMPARAM>
<COMPARAM EID=“IDLIZ26">
<ID>126</ID>
<SHORT NAMES>CP CanRespUSDTFormat</SHORT NAME>
<DESCRIPTION>CAN Format for the USDT CAN ID received from an ECU (Segment type Bif shall =
1) §/DESCRFPTION>
<DATA TYPE>PDU_PT UNUM32</DATA TYPE>
<DEFAULT7VALUE>O5</DEFAULT7VALUE>
<CLASS>UNIQUE71D</CLASS>
<LAYER>TRANSPORT</LAYER>
</COMPARAM>
<COMPARAM EID=“ID1127">
<ID>127</1ID>
<SHORT_ NAME>CP CanRespUSDTId</SHORT NAME>
<DESCRIPTION>Received USDT CAN ID from an ECU</DESCRIPTION>
<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>2024</DEFAULT VALUE>
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<CLASS>UNIQUE71D</CLASS>
<LAYER>TRANSPORT</LAYER>
</COMPARAM>
<COMPARAM EID=“ID1128">
<ID>128</ID>

<SHORT NAME>CP CanRespUUDTFormat</SHORT NAME>

<DESCRIPTION>Received CAN Format for CAN ID without segmentation (Segment Type Bit shall =
0) </DESCRIPTION>

<DATA TYPE>PDU PT UNUM3 DATA_TYPE,

<DEFAUIT_VALUE>O</DEFAULT_VALUE>

<CLASS UNIQUE71D</CLASS>

<LAYER}TRANSPORT</LAYER>
</COMPARAM>
<COMPARAN EID=%“ID1129">

<ID>129</ID>

<SHORT7NAME>CP7CanRespUUDTExtAddr</SHORTiNAME>

<DESCRIPTION>Extended Address used for UUDT response 1if the CAN\Format indicates addrg¢ss
extensionqd/DESCRIPTION>

<DATA_TYPE>PDU_PT_ UNUM32</DATA TYPE>

<DEFAUL}T VALUE>0</DEFAULT VALUE>
<CLASSY}UNIQUE ID</CLASS>
<LAYERYTRANSPORT</LAYER>
</COMPARAM>

<COMPARAN EID=“ID1130">
<ID>13(Q</ID>

<SHORT [NAME>CP CanRespUUDTIA</SHORT NAMEX>
<DESCR]
<DATA TYPE>PDU PT UNUM32</DATA TYREX
<DEFAUJ}T VALUE>1512</DEFAULT VALVE>
<CLASSY}UNIQUE ID</CLASS>
<LAYER3}TRANSPORT</LAYER>
</COMPARAM>

<COMPARAN EID=“ID1181"%>
<ID>1331</ID>

<SHORT [NAME>CP- Cr</SHORT NAME>

<DESCR]

PTION>Received UUDT CAN ID from“ah ECU</DESCRIPTION>

PPTON>Timeout for reception of the next ConsecutiveFrame.

For J1939-21, this is equivalg¢nt

T1.</DESCRTPTION
<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>300</DEFAULT VALUE>
<CLASS>TIMING</CLASS>
<LAYER>TRANSPORT</LAYER>

</COMPARAM>

<COMPARAM EID=“ID1132">

<ID>132</ID>

<SHORT NAME>CP Cr Ecu</SHORT NAME>

<DESCRIPTION>Timeout for reception of the next

310

ConsecutiveFrame</DESCRIPTION>
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<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>300</DEFAULT VALUE>
<CLASS>TIMING</CLASS>

<LAYER>TRANSPORT</LAYER>

</COMPARAM>

<COMPARAM EID=“ID1133">

en
15
va
mu

en
e

<ID>133</ID>

<SHORT_NAME>CP_Cs</SHORT_NAME>

<DESCRIPTION>Time until transmission of the next Consecutive Frame (This 1s used 1f
bled or if the STmin value in the FC=0 and STminOverride=0xFFFF) . See ISO 15765724
65-2 and 15765-4, this is a performance requirement parameter and should not be ugédléas
ue by the tester. For J1939, this is equivalent to the maximum time between senfing pa
ti-packet broadcast and multi-packet destination specific message. From text An,«J1939-
2.3. </DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>20</DEFAULT VALUE>
<CLASS>TIMING</CLASS>
<LAYER>TRANSPORT</LAYER>

COMPARAM>

OMPARAM EID=“ID1134">

<ID>134</ID>

<SHORT NAME>CP Cs Ecu</SHORT NAME>

<DESCRIPTION>Time until transmission of the nexXts Consecutive Frame (This is used if
bled or if the STmin value in the FC=0 and STminOverride=0xFFFF). See ISO 15765-2.
formance requirement parameter.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>

<DEFAULT VALUE>20</DEFAULT VALUE>
<CLASS>TIMING</CLASS>

<LAYER>TRANSPORT</LAYER>

COMPARAM>

OMPARAM EID=“ID1135">

<ID>135</ID>

<SHORT NAME>CP EcbRe€spSourceAddress</SHORT NAME>
<DESCRIPTION>ECU Source Address response of a non-CAN message.</DESCRIPTION>
<DATA TYPE$RDU PT UNUM32</DATA TYPE>
<DEFAULT_VALUE>16</DEFAULT_VALUE>
<CLASS>UNIQUE71D</CLASS>

<FANVER>TRANSPORT</LAYER>

FC is not

For ISO
a timeout
kets in a
Pl section

FC is not
This is a

</COMPARAM>

<COMPARAM EID=“ID1136">

<ID>136</ID>

<SHORT NAME>CP FuncRegFormatPriorityType</SHORT NAME>

<DESCRIPTION>First Header Byte of a non-CAN message for a functional address transmit</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>104</DEFAULT VALUE>
<CLASS>COM</CLASS>

<LAYER>TRANSPORT</LAYER>

</COMPARAM>
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<COMPARAM EID=“ID1137">
<ID>137</ID>
<SHORT NAME>CP FuncRespFormatPriorityType</SHORT NAME>

<DESCRIPTION>First Header Byte of a non-CAN message received from the ECU for functional
addressing</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>72</DEFAULT VALUE>
<CLASS>UNIQUE ID</CLASS>

<LAYER>TRANSPORT</TAVYFER

</COMPARAM>
<COMPARAN EID=“ID1138">
<ID>134</ID>
<SHORT |[NAME>CP FuncReqTargetAddr</SHORT NAME>

<DESCRIPTION>Second Header Byte of a non-CAN message for a ftnctional addré¢ss
transmit<{DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAUL}T VALUE>106</DEFAULT VALUE>
<CLASS}COM</CLASS>
<LAYER}TRANSPORT</LAYER>
</COMPARAM>
<COMPARAN EID=“ID1139"”>
<ID>13¢</ID>
<SHORT |[NAME>CP FuncRespTargetAddr</SHORT NAME>

<DESCRIPTION>Second Header Byte of a non-CAN™message received from the ECU for functiopal
addressing. This information is also wused,(fo £fill out the functional 1lookup table for
J1850_PWM{</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAUIT7VALUE>1O7</DEFAULT7VALUE>
<CLASSY}UNIQUE ID</CLASS>
<LAYERJ}TRANSPORT</LAYER>

</COMPARAM>

<COMPARAN EID=“ID1140">
<ID>14(</ID>
<SHORT |[NAME>CP HeaderFormatJ1850</SHORT NAME>

<DESCRIPTION>Header Byte configuration to be used for J1850 communication. This setting is uged
to properly cofistruct the message header bytes to complete the PDU. This parameter is not used|if
the protofol’“parameter RawMode is set. Header bytes are constructed following the rules of the
protocol gpeCification </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</ID>
<SHORT NAME>CP HeaderFormatKW</SHORT NAME>

<DESCRIPTION>Header Byte configuration for K-Line protocol (Keyword). This setting is used to
properly construct the message header bytes to complete the PDU. This parameter is not used if the
protocol parameter RawMode is set. Header bytes are constructed following the rules of the protocol
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specification. This parameter overrides any keybyte wvalues received from the ECU during
initialization, which could be used for automatic header byte construction.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>4</DEFAULT VALUE>
<CLASS>COM</CLASS>
<LAYER>TRANSPORT</LAYER>

</COMPARAM>

<COMPARAM EID=%ID1142">

<ID>142</1ID>

<SHORT NAME>CP InitializationSettings</SHORT NAME>
<DESCRIPTION>Set Initialization method. </DESCRIPTION>
<DATA TYPE>PDU PT UNUM32</DATA TYPE>

<DEFAULT VALUE>1</DEFAULT VALUE>

<CLASS>INIT</CLASS>

<LAYER>TRANSPORT</LAYER>

<{COMPARAM>

<fOMPARAM EID=“ID1143">

<ID>143</ID>

<SHORT NAME>CP MessagePriority</SHORT NAME>

<DESCRIPTION>Message Priority. J1939 protocol uses ,the.'3 least significant bits that b¢come part
of [the CAN ID. J1708 uses 8 bits to define the first bwte of the transmit message</DESCRIHTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT_VALUE>O</DEFAULT_VALUE>
<CLASS>COM</CLASS>
<LAYER>TRANSPORT</LAYER>

<{COMPARAM>

<¢OMPARAM EID=“ID1144">

<ID>144</1ID>

<SHORT NAME>CP MidReqId<ASHORT NAME>

<DESCRIPTION>RequestrMessage Identifier used in building a transmit message to an ECU fpr a J1708
prétocol only</DESCRIPTTON>

<DATA TYPE>PDU EBPUNUM32</DATA TYPE>
<DEFAULT VALWOUE>0</DEFAULT VALUE>
<CLASS>COMY/CLASS>
<LAYERSTRANSPORT</LAYER>

</ COMRARAM>

<CQMPARAM ETID=NTD1145"

<ID>145</ID>
<SHORT NAME>CP MidRespId</SHORT NAME>

<DESCRIPTION>Response Message Identifier received from an ECU for a J1708 protocol
only.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT_ VALUE>0</DEFAULT VALUE>
<CLASS>UNIQUE ID</CLASS>
<LAYER>TRANSPORT</LAYER>

</COMPARAM>

<COMPARAM EID=“ID1146">
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<ID>146</ID>
<SHORT NAME>CP P1Max</SHORT NAME>

<DESCRIPTION>Maximum inter-byte time for ECU Responses. Interface shall 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 Pl 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>

<LAYERFTRENSPORT/TEYER
</COMPARAM>
<COMPARAN EID=“ID1147">
<ID>147</ID>
<SHORT [NAME>CP P1Min</SHORT NAME>

<DESCRIPTION>This sets the minimum inter-byte time for the ECU responses. Application shall pot
get or seft this wvalue. Interface shall be capable of handling P1_MIN=O0. Thi¥ is a performafce
requirement parameter.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAUL}T VALUE>0</DEFAULT VALUE>
<CLASSYTIMING</CLASS>
<LAYERJ}TRANSPORT</LAYER>
</COMPARAM>
<COMPARAN EID=“ID1148">
<ID>144</ID>
<SHORT |NAME>CP_ P4Max</SHORT NAME>
<DESCRIPTION>Maximum inter-byte time for a tésgter request.</DESCRIPTION>
<DATA_TYPE>PDU_PT UNUM32</DATA TYPE>
<DEFAUIT7VALUE>4O</DEFAULT7VALUE>
<CLASS}TIMING</CLASS>
<LAYER}TRANSPORT</LAYER>
</COMPARAM>
<COMPARAN EID=“ID1149">
<ID>149</ID>
<SHORT |NAME>CP_P4Mi¥</SHORT NAME>
<DESCRIPTION>Mimimum inter-byte time for tester transmits.</DESCRIPTION>
<DATA_TYPE>BDUM PT_UNUM32</DATA TYPE>

<DEFAUL}T_VALUE>10</DEFAULT VALUE>

<CLASS>TIMING</CLASS>
<LAYER>TRANSPORT</LAYER>
</COMPARAM>
<COMPARAM EID=“ID1150">
<ID>145</ID>
<SHORT NAME>CP PhysRegFormatPriorityType</SHORT NAME>
<DESCRIPTION>First Header Byte of a non-CAN message for physical address transmit</DESCRIPTION>
<DATA TYPE>PDU_ PT UNUM32</DATA TYPE>
<DEFAULT7VALUE>1O8</DEFAULT7VALUE>

<CLASS>COM</CLASS>
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<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>

DEFAULT VALUE 104 DEFAULT VALUE

<CLASS>UNIQUE ID</CLASS>
<LAYER>TRANSPORT</LAYER>

<|COMPARAM>

<¢OMPARAM EID=“ID1152">

<ID>152</ID>

<SHORT NAME>CP PhysReqTargetAddr</SHORT NAME>

<DESCRIPTION>Physical Target Addressing Information used for cornrégt Message Header Copstruction
</PESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>

<DEFAULT VALUE>16</DEFAULT VALUE>
<CLASS>COM</CLASS>

<LAYER>TRANSPORT</LAYER>

</ COMPARAM>

<¢(OMPARAM EID=“ID1153">

<ID>153</ID>

<SHORT NAME>CP RepeatReqgCountTrans</SHORT NAME>

<DESCRIPTION>This parameter cont&insd a counter to enable a re-transmission of the lagt request
wheén either a transmit, a receivel error, or transport layer timeout is detected. This 4pplies to
th¢ transport layer only.</DESCRIFPTION>

<DATA TYPE>PDU PT UNUM32</ADATA TYPE>
<DEFAULT VALUE>0</DEFAULT VALUE>
<CLASS>ERRHDL</CLASS>
<LAYER>TRANSPORTPZ/TAYER>

<JCOMPARAM>

<¢OMPARAM EID="ID1154">

<ID>154/TD>

<SHORT NAME>CP RequestAddrMode</SHORT NAME>

<DESCRIPTION>Addressing Mode to be used for the Com Primitive</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>2</DEFAULT VALUE>
<CLASS>COM</CLASS>
<LAYER>TRANSPORT</LAYER>

</COMPARAM>

<COMPARAM EID=“ID1155">
<ID>155</ID>
<SHORT NAME>CP_ StMin</SHORT NAME>

<DESCRIPTION>This sets the separation time the interface should report to the vehicle for receiving
segmented transfers in a Transmit Flow Control Message.</DESCRIPTION>
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<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>0</DEFAULT VALUE>
<CLASS>TIMING</CLASS>
<LAYER>TRANSPORT</LAYER>

</COMPARAM>

<COMPARAM EID=“ID1156">
<ID>156</ID>

<SHORT NAME>CP StMin Ecu</SHORT NAME>

<DESCRIPTION>The minimum time the sender shall walit Dbetween the transmissions of WO
ConsecutiyeFrame N_PDUs</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAUIT_VALUE>O</DEFAULT_VALUE>
<CLASSY}TIMING</CLASS>
<LAYER}TRANSPORT</LAYER>

</COMPARAM>

<COMPARAN EID=“ID1157">
<ID>157</ID>
<SHORT |[NAME>CP StMinOverride</SHORT NAME>

<DESCRIPTION>This sets the separation time the interface should\ise to transmit segmented messages
to the veljicle. The flow control value reported by the vehicleNshould be ignored</DESCRIPTION>

<DATA_ TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAUIT_VALUE>65535</DEFAULT_VALUE>
<CLASS}TIMING</CLASS>
<LAYER}TRANSPORT</LAYER>

</COMPARAM>

<COMPARAN EID=“ID1158">
<ID>154</ID>
<SHORT |NAME>CP_T1Max</SHORT NAME>
<DESCRIPTION>This sets the maximum inter-frame response delay.</DESCRIPTION>
<DATA_TYPE>PDU PT UNUM32</DATA*® TYPE>
<DEFAUIT_VALUE>40</DEFAULT_VALUE>
<CLASS}TIMING</CLASSX
<LAYER}TRANSPORT<¢LAYER>

</COMPARAM>

<COMPARAN EIP="TFD1159">

<ID>159</TD>

<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>
</COMPARAM>
<COMPARAM EID=“ID1160">
<ID>160</ID>

<SHORT NAME>CP T3Max</SHORT NAME>

316 © ISO 2022 - All rights reserved


https://standardsiso.com/api/?name=60f562205eb268a094ce497910ef1c10

IS0 22900-2:2022(E)

<DESCRIPTION>This sets the maximum response delay from the ECU after processing a valid request
message from the interface. For J1939-21, this is equivalent to Tr.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>100</DEFAULT VALUE>
<CLASS>TIMING</CLASS>

<LAYER>TRANSPORT</LAYER>

</COMPARAM>

<COMPARAM EID=“ID1161">

ID>161 1D

ivalent to
a packet.

lvalent to
from the

<SHORT_ NAME>CP T4Max</SHORT NAME>

<DESCRIPTION>This sets the maximum inter-message response delay. For J1939, thisgisJequ
T3) the maximum time allowed for the Originator to receive a CTS or an ACK aftepry'sehding
</PESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>

<DEFAULT VALUE>40</DEFAULT VALUE>

<CLASS>TIMING</CLASS>

<LAYER>TRANSPORT</LAYER>
<{COMPARAM>
<COMPARAM EID=“ID1162">

<ID>162</ID>

<SHORT NAME>CP T5Max</SHORT NAME>

<DESCRIPTION>This sets the maximum inter-messagesrequest delay. For J1939, this is equ
T2} the maximum time allowed for the Originator ®0 send a packet after receiving a CTH
Regponder. </DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>

<DEFAULT7VALUE>2OO</DEFAULT7VALUE>

<CLASS>TIMING</CLASS>

<LAYER>TRANSPORT</LAYER>
<{COMPARAM>
<COMPARAM EID=“ID1163">

<ID>163</ID>

<SHORT NAME>CP TesterSourceAddress</SHORT NAME>

<DESCRIPTION>S0urce address of transmitted message for non-CAN messages</DESCRIPTION>

<DATA_TYPE>PBU” PT UNUM32</DATA TYPE>

<DEFAULT4VALUE>241</DEFAULT7VALUE>

<CLASS>EOM</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

sequence. (TIDLE replaces WO and W5) .</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>600</DEFAULT VALUE>
<CLASS>INIT</CLASS>

<LAYER>TRANSPORT</LAYER>
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</COMPARAM>

<COMPARAM EID=“ID1165">

<ID>165</ID>

<SHORT NAME>CP TInil</SHORT NAME>

<DESCRIPTION>Sets the duration for the low pulse in a fast initialization sequence.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>

<DEFAULT VALUE>50</DEFAULT VALUE>

<CLASS>INIT</CLASS>

<LAYER
</COMPARA
<COMPARAN
<ID>16
<SHORT |

<DESCR]
communicat

<DATA 1
<DEFAUJ
<CLASS
<LAYER
</COMPARA
<COMPARAN
<ID>167
<SHORT |

<DESCR]
from the H

<DATA 1
<DEFAU]
<CLASS
<LAYER

</COMPARI

<COMPARAN
<ID>16
<SHORT |

<DESCR]
from the H

<DATA 1

TRANSPORT</LAYER>
LM >
EID="“ID1166">
</ID>
NAME>CP_TWup</SHORT NAME>

PTION>Sets total duration
ion message.</DESCRIPTION>

YPE>PDU PT UNUM32</DATA TYPE>
T VALUE>100</DEFAULT VALUE>
INIT</CLASS>
TRANSPORT</LAYER>
LM >

EID=%“ID1167">

</ID>

NAME>CP W1Max</SHORT NAME>

PTION>Maximum time from the end of address byte to start of the synchronization patt(

CU.</DESCRIPTION>

YPE>PDU PT UNUM32</DATA TYPE>
T VALUE>600</DEFAULT VALUE>
INIT</CLASS>
TRANSPORT</LAYER>
M>

EID="“ID1168">

</1ID>

NAME>CP_ WI1Min</SHORT NAME>

PTION>Minimum time from the end of address byte to start of the synchronization patt(

CU.</DBSCRIPTION>

YPE>RDU PT UNUM32</DATA TYPE>

of the

wakeup pulse

(TWUP-TINIL)=high (pulse

before

st

rt

Prn

Prn

<DEFAULTT

LUL~-12U DETAULT LUL

<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>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
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<DEFAULT VALUE>40</DEFAULT VALUE>
<CLASS>INIT</CLASS>
<LAYER>TRANSPORT</LAYER>
</COMPARAM>
<COMPARAM 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

1. DESCRTPTTON

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT7VALUE>1O</DEFAULT7VALUE>
<CLASS>INIT</CLASS>
<LAYER>TRANSPORT</LAYER>

<{COMPARAM>

<¢OMPARAM EID=%“ID1171">

<ID>171</ID>

<SHORT NAME>CP_W3Max</SHORT NAME>
<DESCRIPTION>Maximum time between key byte 1 and key byte~24</DESCRIPTION>
<DATA_TYPE>PDU_PT UNUM32</DATA TYPE>
<DEFAULT_VALUE>40</DEFAULT_VALUE>
<CLASS>INIT</CLASS>
<LAYER>TRANSPORT</LAYER>

<{COMPARAM>

<COMPARAM EID=“ID1172">

<ID>172</ID>

<SHORT NAME>CP_W3Min</SHORT NAME>
<DESCRIPTION>Minimum time between key byte 1 and key byte 2.</DESCRIPTION>
<DATA TYPE>PDU_ PT UNUM32</BATA TYPE>
<DEFAULT_VALUE>O</DEFAULT_VALUE>
<CLASS>INIT</CLASS>
<LAYER>TRANSPORT<ALAYER>

<{COMPARAM>

<COMPARAM EID="ID1173">

<ID>17M8<%ID>

<SHORT NAME>CP W4Max</SHORT NAME>

DESCRTPTTON>Maximum time between receiving key byte from the vehicle and the

inver

returned by the interface.</DESCRIPTION>
<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT_VALUE>100</DEFAULT_VALUE>
<CLASS>INIT</CLASS>
<LAYER>TRANSPORT</LAYER>

</COMPARAM>

<COMPARAM EID=“ID1174">
<ID>174</ID>

<SHORT NAME>CP W4Min</SHORT NAME>

© ISO 2022 - All rights reserved
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<DESCRIPTION>Minimum time between receiving key byte 2 from the vehicle and the inversion being
returned by the interface.</DESCRIPTION>

<DATA_TYPE>PDU_PT_UNUM32</DATA_TYPE>
<DEFAULT7VALUE>5O</DEFAULT7VALUE>
<CLASS>INIT</CLASS>
<LAYER>TRANSPORT</LAYER>

</COMPARAM>

<COMPARAM EID=“ID1400">

<ID>40Q</TD

<SHORT [NAME>CP Baudrate</SHORT NAME>

<DESCRIPTION>Represents the desired baud rate. If the desired baud rate cannot be achieyed within
the tolerdnce of the protocol, the interface will remain at the previous baud rate.</DE$ERIPTION

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAUIT7VALUE>50OOOO</DEFAULT7VALUE>
<CLASS}BUSTYPE</CLASS>
<LAYER}PHYSICAL</LAYER>

</COMPARAM>

<COMPARAN EID=%“ID1401">
<ID>401</ID>
<SHORT |NAME>CP_BitSamplePoint</SHORT NAME>
<DESCRJPTION>This sets the desired bit sample point as a pertentage of the bit time.</DESCRIPTI(QN>
<DATA_TYPE>PDU_PT_UNUM32</DATA TYPE>
<DEFAUIT7VALUE>8O</DEFAULT7VALUE>
<CLASS3}BUSTYPE</CLASS>
<LAYERY}PHYSICAL</LAYER>

</COMPARAM>

<COMPARAN EID=“ID1402">
<ID>404</ID>
<SHORT [NAME>CP BitSamplePoint Fcu</SHORT NAME>
<DESCRJPTION>This sets the destred bit sample point as a percentage of the bit time.</DESCRIPTIQN>
<DATA TYPE>PDU PT UNUM32%/DATA TYPE>
<DEFAUL}T VALUE> 8O</DEFAULT7VALUE>
<CLASSY}BUSTYPE</CHASS>
<LAYERY}PHYSICALY/LAYER>

</COMPARAM>

<COMPARAN EID=“ID1403">

<ID>403</ID>
<SHORT NAME>CP K I LineInit</SHORT NAME>
<DESCRIPTION>K &amp; L line usage for IS09141 and IS014230 initialization address</DESCRIPTION>
<DATA_TYPE>PDU_PT UNUM32</DATA TYPE>
<DEFAULT7VALUE>O</DEFAULT7VALUE>
<CLASS>BUSTYPE</CLASS>
<LAYER>PHYSICAL</LAYER>
</COMPARAM>
<COMPARAM EID=“ID1404">

<ID>404</1ID>
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<SHORT NAME>CP K LinePullup</SHORT NAME>
<DESCRIPTION>Control the K-Line voltage to either 12V or 24V</DESCRIPTION>
<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT7VALUE>O</DEFAULT7VALUE>
<CLASS>BUSTYPE</CLASS>
<LAYER>PHYSICAL</LAYER>
</COMPARAM>

<COMPARAM EID=“ID1405">

<ID>405</ID>

<SHORT NAME>CP ListenOnly</SHORT NAME>

loger acknowledge received frames on the CAN Network</DESCRIPTION>
<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT7VALUE>O</DEFAULT7VALUE>

<CLASS>BUSTYPE</CLASS>

<LAYER>PHYSICAL</LAYER>

<fCOMPARAM>

<COMPARAM EID=“ID1406">

<ID>406</ID>

<SHORT NAME>CP_NetworkLine</SHORT NAME>

<DESCRIPTION>This sets the network line(s) that ,are active during communication
th¢ physical layer allows this)</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>
<DEFAULT VALUE>0</DEFAULT VALUE>
<CLASS>BUSTYPE</CLASS>
<LAYER>PHYSICAL</LAYER>

<{COMPARAM>

<¢(OMPARAM EID=“ID1407">

<ID>407</ID>

<SHORT NAME>CP_SamplespPerBit</SHORT NAME>
<DESCRIPTION>Number—~of samples per bit</DESCRIPTION>
<DATA_TYPE>PDY BT UNUM32</DATA TYPE>
<DEFAULT7VALUE>O</DEFAULT7VALUE>
<CLASS>BUSTYPE</CLASS>
<LAYBR>PHYSICAL</LAYER>

<{COMPARAM>

<DESCRIPTION>Enable a Listen Only mode on the ComLogicallLink. This will cause|/ithe I

(for c

<COMPARAM EID=%“ID1408">
<ID>408</ID>
<SHORT NAME>CP_SamplesPerBit_ Ecu</SHORT NAME>
<DESCRIPTION>Number of samples per bit</DESCRIPTION>
<DATA_TYPE>PDU_PT_UNUM32</DATA TYPE>
<DEFAULT7VALUE>O</DEFAULT7VALUE>
<CLASS>BUSTYPE</CLASS>
<LAYER>PHYSICAL</LAYER>

</COMPARAM>

<COMPARAM EID=“ID1412">
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<ID>412</ID>

<SHORT_NAME>CP_SyncJumpWidth</SHORT NAME>

<DESCRIPTION>This sets the desired synchronization Jjump
time.</DESCRIPTION>

<DATA TYPE>PDU PT UNUM32</DATA TYPE>

<DEFAULT VALUE>15</DEFAULT VALUE>

<CLASS>BUSTYPE</CLASS>

<LAYER>PHYSICAL</LAYER>

</COMPAR

M

width

as

a percentage of the bit

<COMPARAN
<ID>41
<SHORT |

<DESCR]
time.</DE

<DATA ]
<DEFAU]
<CLASS
<LAYER
</COMPAR]
<COMPARAN
<ID>414
<SHORT |
<DESCR]
<DATA 1]
<DEFAU]
<CLASS
<LAYER
</COMPAR]
<COMPARAN
<ID>41
<SHORT |
<DESCR]
<DATA ]
<DEFAU]
<CLASS

<LAYER

EID=“ID1413">
</ID>
NAME>CP_SyncJumpWidth Ecu</SHORT NAME>

PTION>This sets the desired synchronization jump
CRIPTION>

YPE>PDU PT UNUM32</DATA TYPE>
T7VALUE>15</DEFAULT7VALUE>
BUSTYPE</CLASS>

PHYSICAL</LAYER>
M >

EID="ID1414">

</ID>
NAME>CP_TerminationType</SHORT NAME>
PTION>CAN termination settings.</DESCRIPTION>
YPE>PDU_PT_UNUM32</DATA TYPE>
T7VALUE>O</DEFAULT7VALUE>
BUSTYPE</CLASS>

PHYSICAL</LAYER>

M>

EID=%“ID1415">

</ID>

NAME>CP UartConfig<+~SHORT NAME>

width

as

a percentage~ of the it

PTION>Configufe Ythe parity, data bit size and stop bits of a Uart protocol.</DESCRIPTI{N>

YPE>PDU PT¢UNUM32</DATA TYPE>
T VALUEXDOX/DEFAULT VALUE>
BUSTYPE</CLASS>

PHYSICAL</LAYER>

</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>
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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 a need to describe how the cable maps the pins on the MVCI protocol module
(PIN_ON_MODULE) onto the pins on the DLC (PIN_ON_DLC). The cable description file (see EXAMPLE
Cable Description File) shows the mapping for two example cables that this MVCI protocol module is
supposed to support. Also, if of interest for the application, the cable description file optionally defines
which pins of the MVCI protocol module are used for cable identification and what resistor values are
expected for a specific cable (see also ISO 22900-1 about cable coding). However, the example only shows
the first of both cables.

EXAIMPLE Cable description file (CDF file).

<?xml version="1.0"” encoding=“UTF-8"7?7>
<!1+- D-PDU-API cable description file -->

<MYCI_CABLE_DESCRIPTION xmlns:xsi=http://www.w3.0rg/2001/XMLSchema-instande
xs]:noNamespaceSchemaLocation="C:\Data\Dev\eclipse\workspace\PduApi\pdu.xsd” FILE VERSIPN="0.0.1"
MVCI_PART2_ STANDARD VERSION=%2.2.2">

<PESCRIPTION>This is an example for a cable description file (CDE)XAPESCRIPTION>
<$UPPLIER NAME>Vehicle Doctor Ltd.</SUPPLIER NAME>
<PLCTYPE EID=“ID1">
<ID>1</ID>
<SHORT NAME>ISO 15031 3</SHORT NAME>
<DESCRIPTION>ISO 15031-3 OBD Connector</DESCRIRTLON>
<{DLCTYPE>
<¢ABLE>
<ID>100</ID>
<SHORT_NAME>SomeCableName</SHORT_NAME>
<DESCRIPTION>Standard cable 5m<{/DESCRIPTION>
<CABLE_IDENTIFICATION>
<CABLE_ID>1002</CABLE ID3
<CABLE_ID PIN>
<PIN_ON_ MODULESH/Z/PIN ON MODULE>
<RESISTANCETO GROUND>250</RESISTANCE TO_ GROUND>
</CABLE_IB_RIN>
<CABLE/TD, PIN>
<PIN_ON_MODULE>18</PIN_ON_MODULE>

<RESISTANCE TO GROUND>49999</RESISTANCE TO GROUND>

CHBEE—FD—PFH
</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>

© ISO 2022 - All rights reserved 323


http://www.w3.org/2001/XMLSchema-instance
https://standardsiso.com/api/?name=60f562205eb268a094ce497910ef1c10

IS0 22900-2:2022(E)

<MAPPING>
<PIN ON DLC>15</PIN ON DLC>
<PIN ON_MODULE>8</PIN ON MODULE>
</MAPPING>
<DLCTYPE IDREF=“ID1"/>
</CABLE>
<CABLE>

<ID>101</ID>

<SHORT [NAME>SomeOtherCableName</SHORT NAME>
<DESCRJPTION>Standard cable 5m</DESCRIPTION>
<CABLE |IDENTIFICATION>
<CABLJE_ID>1002</CABLE_ID>
<CABLJE_ID PIN>
<PJN_ON_MODULE>17</PIN_ON_MODULE>
<RESISTANCE_TO_GROUND>250</RESISTANCE_TO_GROUND>
</CARLE ID PIN>
<CABLJE ID PIN>
<PJN_ON_MODULE>18</PIN_ON_ MODULE>
<RESISTANCE TO_GROUND>4294967295</RESISTANCE TO_GROUND>
</CARBLE ID PIN>
</CABLY 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~QN-/DLC>
<PIN|ON MODULE>9</PIN ON MODULE>
</MAPPING>
<DLCTYHRE IDREE=“ID1”/>

</CABLE>

</MVCI_CABLE DESCRIPTION>
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Annex G
(informative)

Resource handling scenarios

Resource handling at the API level

G.141 Obtaining resource and object ids

G.1

Ac
res

using the standard short names of the object. For a client applicatiob-to retrieve a resour
PDUGetObjectlds, the client application would need to know the‘vendor-specific short n

res

Ona

D-PDU API functions can be used. Without the list of ids, many D-PDU API functions cannot b¢

EXAMPLE D-PDU API functions requiring object and/or{Iesource ids:

G.1

Figlire G.1 illustrates via a sequence diagram how a client application can use an XML parser f

and|
the

1.1 General

:2022(E)

ient application can use an XML parser to parse the CDF and MDF files,to obtain object ids and
urce ids. It is also possible to obtain the object ids by using the D-PDU-API function PDUGetObjectlds

urce.

e a client application obtains the list of ids supported by the specific D-PDU API implemse

PDUCreateComLogicalLink;
PDUSetComParam;
PDUGetResourceStatus;
PDUGetConflictingResources;

PDUSetUniqueRespldTable.

1.2 Using an XML parser

CDF filesto retrieve resource and object ids. D-PDU API functions still need to be called
status ‘of‘a resource and any conflicts on a resource.
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Application MDF/CDF XML Parser D-PDU AP1
i [
| , |
_!_ | 1 Get Module
PDUGetModulelds Types and
| Return PDU_MODULE_ITEM structijre (hMod and Module Typeld) | handles
_____________________ | connected to
| D-PDU API
> Save Module Information() |
PDUModuleConstréi(hMod)
: >
' | !
I
1] | | |
> Determine needed BusType-Protocol-ComParams-etc |
—
ParseForShortNames | Get each ID to
c | be used on a
| Module
_— |
> SaveObjectldList | |
T4 | |
| | .
H |
1 | I
> Determine Resource Set (bustype id, pins, protocol id) |
—
ParseForResourcelds that match resource set | |
I
K | Get resource fpr
— | each required
> saveResourcedidList | Physical
I | Resource
> Prepare PDU_RSC_STATUS_ITEM struct i
PDUGetResourceStatus
i >
1l out’ Resource Statyis element in
PDU_RSC_STATUS_ITEM
(g S g — B ————
-
! | '
| : |
] PDUGetConflictingResources [
| |
Return PDU_RSC_CONFLICT_ITEM
A I\ .0y === Get resource
AN .
> Determine a set of available resources without conflict conflicts
] I (optional).
! Createthe CE
> Prepare PDU_RSC_DATA or resourcedld fox; Module for the
PDUCreateComLogicalLink Physical
i Resource Id
T Fill out Resource Stallus elementin |
PDU_RSC_STATUS_ITEM

Figure G.1 — Sequence for retrieving ids using an XML parser
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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/CDEF files. The functions (represented by circles) are expected to be called in the
order indicated by the numbers in the circle.

Start /ﬁ

— —— — >/ PDUGetModule PDU_MODULE_ITEM

<

Ids :
(1) ModuleFypeld hMod—pVendorModuleName-pVendoradditionatinfo 2

=

2

Call once g,
2

-9

One resulting entry per connected VCI

hM
(Pl)ol | HANDLE_UNDEF =
ALL fodules connected) PDUModule
Connect Called for every MVCI protocol
(2)

modaule to be connected to a

single D-PDU API library instance

Pdu(bjectType
(e-g- PROTOCOL and BUSTYPE)

PDUGetResource
3)

pShortname N Protocolld| BusTypelD'| pDLCPinltem
(e ]S0_15765_3_on_[S015765_2

And }S011898_2_DWCAN)

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

hMod 7
(PDU_HANDLE_UNDEF =
ALL modules connected)

PDU_RSC_ID_ITEM

Numlds |[pResourceldArray]|

Call once with

PDU_RSC_ID_ITEM_DATA

PDU_RSC_DATA for each /
module and set of resources / One resulting entry !
needed / per requested hMod. Each hMod has
[Jse resourcelds and hMod results from a list of resources which match
PDUGeResourcelds to'populate the / PDU_RSC_DATA

PDU_RSC_STATUS_ITEM / <
B
PDUCRSC_STATUS_ITEM * g
gI
hMed. [ Resourceld | ResourceStatus (out) :
A 2
\ 2]
N 2

SN E X " Call once for each set of

RN ~ AR \ required resources. The

=X —_~ __);)/ resource status is filled out
=== by the D-PDU API for each
entry.

Figure G.2 — Using D-PDU API functions to retrieve resource information and status
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G.1.1.4 Retrieving conflicting resources

Figure G.3 illustrates how the D-PDU API supports the client application in determining shared conflicts
on a resource.

Resourceld (from PDUGetResourcelds)

PDUGetConflicting

PDU_MODULE_ITEM <
: Resources
g, (6)
ModuleTypeld hMod pVendorModuleName | pVendorAdditionallnfo ]
2
Iz
= Called for every required
E resource id that is
available to determine
conflicts.

PDU_RSC_CONELICT.ITEM

hMod. | Resourceld

PDU/RSC_CONFLICT_DATA

Figure G.3 — Conflicting resources

G.1.2 Example MVCI protocol module resource selection

Figure G.4 shows an example MVCI protocol module and cable for the purposes of demonstrating|the
logic emplgyed by an application selecting resoukces.

In the example, the MVCI protocol module includes two general-purpose CAN controllers. The first jnay
be used fof either single wire or dual wire high speed CAN. The second may be used for either fault
tolerant o1 dual wire high speed CAN:*The resources functions allow an application to ensure that
predictable results are always obtained each time it executes. For example, it is possible that an
applicatior] could first request(@ydual wire high speed CAN bus type and be allocated the first CAN
controller, jand then request a‘single wire CAN bus type. The second request could not be fulfilled dufe to
pre-selectipn of the only CAN controller that could support single wire CAN. If the bus types had heen
requested In the revers€order, the required resources could have been satisfied.
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If ______________________ \ [~ cable )
|1 Single Wire I L I
| L CAN I~
| Transceiver \ ! !
CAN
| Controller >< T 2 2
| ™ Dual Wire — 3 3 1
| N caNn
Transceiver || T 4 4
: ——| 5 5 6
| | Dual wire ® ® 14
| ] Tra:s‘::I:iver 7 X
| CAN ] L] 8 8 9
Controller |—
| N, Fault / 9 9
| N Tolerant | ; A
Multiplexer CAN_ Multiplexer — —
| Transceiver I T I
- ___ Y \_1__
Figure G.4 — Example MVCI protocol module and cable
Figlire G.5 shows the four possible combinations of resources supported by this combinatipn of MVCI
g p pp y
profocol 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 on¢ dual wire.
It upes the GetModulelDs, GetObjectID and GetResotircelDs to obtain Resourcelds (each repfesenting a
roufe) that support the requirements of each connection. For this MVCI protocol module, there is one

roufe that supports single wire CAN (route 1) and two that support dual wire CAN (route 2 and route 3).
Aftgr confirming that all three routes are available using GetResourceStatus, the application s

cho
for

Get

For

For
rou

For
con

Sin

ce between the two possible routes.supporting high speed CAN. It makes this decision b
conflicts between the three routes.

ConflictingResources is calledwonce for each of the three routes.
route 1: route 2 is indicated as conflicting (due to the common CAN Controller).

route 2: route 1 and’route 3 are indicated as conflicting (route 1 due to the common CAN|
Le 3 due to comn0n pins).

route 3: route 2 and route 4 are conflicting (route 2 due to common pins and route 4
mon CAN.Controller).

e-there is only one route (route 1) that supports single wire CAN, the application checks f

a-dica

hall make a
y checking

controller,

due to the

or the dual

wir
and

YAtk & P | Badt-ecanflhictsritlh oo 1 11 oo o raorka i s Hrtad-diata-th H
CTootCTtrrat Gots ot coTmrctvvrcrr 1 ouatCT rCrCerT O atC—ZTrs—arstourrccoa o Cto—trrcTarCer

route 3 is selected.

ed conflict

The application proceeds to call PDUCreateComLogicalLink once using the Resourceld provided for
route 1 and once using the Resourceld provided for route 3.
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( A Cable \
| ) ) | !
| Route 1 oL Slng(l:gl‘“mlre :\
Transceiver| |~ — 1 1
| CAN B g
| Controller —~ 4 2 2/ —
N b -
| Q Dual Wire [ \.:h.. 3 3 1
Route 2 CAN /\\.':... Ty T L Ly
| { Transceiver|—| ___ — 4 L =y
I T L s |t s ==
28¢5
y 6 6 14
| —Reute3 e — 7 V4
| .7 CAN 1 7 7
Transceiver)/ _ — — A
| CAN — = / P / 8 8 9
| Conmtroller L — N _— -~ bk
D Fault — - 9 9
| . ~ Tolerant | |- . / g B
. . cAN [ = " 26 26
| Route 4 Multiplexer Transceiver Multiplexer I |
- - - __ l____/
Figure G.5 — Available routes and selection logic
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Annex H
(informative)

D-PDU API partitioning

H.1 Functional partitioning of a D-PDU API

H.1.1 ODX data base

Pro

vehiicle network topology, ECU information and vehicle data service information.

H.1.2 MVCI D-Server

H.1
Req
the

for
Con

H.1
API

H.1

Bui

formatting is accomplished by.the D-PDU API/VCI protocol module).

H.1

Che

H.1

Ext

vides data describing the vehicle under test, including connector information;protocol iy

2.1 Com Primitive Creator/Handler
uests by an MVCI D-Server Job or application for data retrieval from an ECU. No inform:
protocol or ECU is necessary for the requestor. All information about how to generate a D-

valid results, extract the data and finally convert:the data into correct units is dg
1Primitive Creator/Handler.

2.2 Rx Logical 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 (headet

2.4 D-PDU ChecKer

cks the validjtyz of PDU data returned by the MVCI protocol module.

2.5 DataExtractor

racts.the desired information from the PDU data, converts the data to appropriate units

iformation,

hition about
PDU, check
ne by the

bytes and

and passes

the

infermation along to the application

H.1.3 VCI protocol module

H.1

.3.1 D-PDU API

The D-PDU API processor provides the link between the MVCI protocol module and the MVCI D-Server
(or application). It processes all of the function calls received from the D-Server and distributes them to
the appropriate processing module. It is also responsible for passing the appropriate responses back to

the

©IS

D-Server.
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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.

Figure H.1 provides a Modular VCI protocol module functional partitioning diagram.

4% | :

\ Rx Logical
ODX Data Request Data Extractor
Data Com Primitive Creator/Handler
Base ’ PDU Builder PDU Checker
T ComLogicalLink
* (Real Time Logic)
ComPrimitive
D-PDU API - — Binding
Sichedule Logical L|r.|k Tester Present Unique Response
R Parameter/Filter S
ConpPrimitives ) Scheduler Binding
Configurator

Protocol Drivers Block Filter
(Configured by. COMPARAMS) Pass Filter

!

Hardware Drivers

Rdsource Manager

H/W Filter
(J1850 PWM &
CAN only)

— f

Vehicle BUS Network

Figure H.1 — Modular VCI protocol module functional partitioning diagram

H.1.3.3 Logical Link parameter /filter configuration

Handles configuring a ComLogicalLink and all associated resources assigned to the Logical Link.
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H.1.3.4 TesterPresent scheduler

This scheduler controls the transmission of a TesterPresent 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.

H.1.3.6 Protocol driver

Protocol specific driver (there are nine currently defined for the D-PDU API) handles specific|timing and
formatting requirements for a protocol implementation.

H.1{3.7 Hardware driver

Proyides the firmware interface to the MVCI protocol module’s hardware devices (e.g. UARTs and CAN
congrollers).

H.1{3.8 Hardware filters

Sonne types of controllers (e.g. CAN controllers and the PWM version of the SAE J1850 interface) have
filtgr capability built into them. Other protocols require that filtering be handled by the MV[I protocol
modlule’s firmware (see H.1.3.9).

H.1/3.9 Software filters

H.1{3.9.1 Block filter

Megsages that are accepted by this filter-are discarded.

H.1{3.9.2 PASS filter

Megsages that are acceptedby-this filter are passed on.

H.1/3.10 ISO 15765 USDT/UUDT frames

Each USDT CAN_Erame for ISO_15765 protocol shall have a matching entry in the UniqueRespldTable to
be handled in the transport layer. If the frame is USDT and a first frame, then this table is used to send
out|the correct Flow Control frame. If the CAN ID is a UUDT type of frame or is not in the table, then the
megsageiistaccepted without any further format checking. The frame data is then checked pgainst the
ExpeetedResponseStructure to bind the frame to a ComPrimitive.

H.1.3.11 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 response code (0x21, 0x23, 0x78). If there is a match to the
response code, then the proper re-transmission or new receive time handling is started.

H.1.3.12 Unique response binding

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.).
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H.1.3.13 ComPrimitive binding

Once a UniqueRespldentifier is found, the payload data is attempted to be matched 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 madule accesses this network via the Data Link Connector (DI.C) as described in the QDX Data

Base.
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Annex I
(informative)

Use case scenarios

I.1 Negative response handling scenarios

.11 General

This annex covers the special handling of the negative response codes 0x21, 0x23 and'0x78 forf diagnostic
profocols such as ISO_14230_4 or ISO_14229_3.

NOTE Not all of the negative response codes are defined for each protocol.

The processing of handling negative response codes is mainly determined by the CP_RCkxHandling
ComParams.

If npgative response codes are received in other cases than<pecified here, they are simply feported to
thejapplication as a Responseltem. The same applies if any:of the negative response codes 0xP1, 0x23 or
0x7/8 are received even though the respective handling.ComParam CP_RCxxHandling doe§ not allow
usape of the response code.

In the given figures, the handling of the negativeresponse codes 0x21 and 0x23 is identical| Therefore,
only the handling of NRC 0x21 is presented.

In dases where an errorltem (PDU_ERRSEVT_RX _TIMEOUT) is sent back to the client application, an

additional PDU_XTRA_ERR ... error ¢code may be supplied to give detailed information about

oft

I.1.

ne timeout event.

2 Physical addressing

Figure 1.1 shows the proc¢essing performed when Negative Error Code 0x21 or 0x23 or 0x78

wit
frox
onlj

n CP_RCXXHandling = 0 (disabled). It is up to the client application to handle the negative
h an ECU. Fot/a-hegative response RC78, the client application would have to have specifig
y ComPrimitive to bind the eventual positive response from the ECU.

the nature

is received
responses
d a receive

©IS
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| > Timeout(CP_P2Max)

| Errorltem(PDU_ERR_EVT_RX_TIMEOUT)

T "

[n¢gative

Client Application PDU API/VCI ECU
I [ [
| |
prepare CoP data item() | |
| |
PDUStartComPrimitive | |
SendRequestMessage |

| 1

| — SetTimer{CR-P2Max) |
| T |
alt|CP_P2Max timeout or negative response _~ | |
[ ZP_PZl\*laxTimeout] _!_ :
|
|
|
|

negative response(RC21,0rR€23 or RC78)

> StopTimer

response]

Resultltem(0x7F, RC21 or RC23 or RC78)

Figure I.1 — Response handling for RC21/RC23, CP_RCXXHandling = 0

Figure 1.2 shows the processing performed whén Negative Error Code 0x21 or 0x23 is received with
CP_RCXXHandling = 1 (continue handling negative 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
timeout ocfurs or until a positive response is received.
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The sequences for RC21 & RC23 handling
are very similar.

Inthe case of RC23 a pasitive respanse is expected

t¢ be returned within CP_RC23RequestTime, else a
re¢transmit of the request is made on the time-out.

Iy the case of RC21, a retransmit of the request
will be made when the resend timer expires

(€P_RC21RequestTime or CP_P3Min which ever is greater)

PDU API/VCI ECU

I I

I I

I I

I I
SendRequestMessage |

> Set RX Timer(CP_P2max)
| NegativeResporsetRE2HRE23)

> SetTimer(CP_RC2xCompletionTimeout)

-

loop repeat request message on RIIesend Time-oy

[until CP_RC2xCompletionTimeout qr positive response or other
negative response (unhandled respr1nse code type]

Retransmit Reguest on Resend Time-out

> SetTimer(CP_P2max)

NegativeResponse(RC21|RC23)

|
I
I
i
I
I
I
5 ™
> Set Resénd Timer (Max(CP_P3Min, CP_RC2xR¢g

I

[RC2xCompletionTimeout]

[othI!r response]

Resultltem(other response)

T T
I I
I I
] ]
alttimeout or other response ~~_~ ! !
[CP_P2MaxTimeout] I— |
> Timeout(CP_P2max) I
| Errorltem(PDU, ERR_EVT_RX_TIMEOUT) :
I i, S A

I Errorltem(PDU_ERR_EVT_RX_TIMEOUT) I

> stop all timers

Figure .2 — Response handling for RC21, RC23, CP_RCXXHandling = 1
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Figure 1.3 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

T
L

3 Prepare CoP Data Item()

ECU

’e

—

> Set Suppress Response Bit = true()

PDUStartComPrimitive()

4

Statusitem = PDU_COPST_EXECUTING()

é ____________________
A Erroritem = PDU_ERR_EVT_PROT_ERR()
additional Error Info =
PDU_XTRA_ERR_UNEXP_RESPONSE
| StatusItem = PDU_COPST_FINISHED()

Send Request Message()

> StartTimer - CP_P2Max()

Positive Response()

> StopTimer()

-

Figure 1.3 — Responsé handling for RC21, RC23, CP_RCXXHandling = 2

PDU-API Discards
the positive response

Figure 1.4 |shows the proeessing performed when Negative Error Code 0x78 is received with
CP_RC78Handling =1 (continue handling negative responses until CP_RC78CompletionTimedut).

Negative r¢sponses are received until either a timeout occurs or a non-negative response is received,
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Client Application PDU API/VCI ECU

I I I
prepare CoP data item : :
PDUStartComPrimitive ! :

SendRequestMessage |

I

! p— SetFimer(CP-P2Max)

: NegativeResponse(RC78)

I T

| SetTimer(CP_RC78CompletionTimeout)

| SetTimer(CP_P2Star) |

I s

I loop expect message P I

I
I
[until CP_P2StarTimeout or CP_RC78CompletionTimeout or OtherResponse] :

NegativeResponse(RC78)

SetTimer(CP_P2Star)

alt CP_JP2StarTimeout or OtherResponse or RC78CompletionTimeout /

I - I
[CP_P2Timeout]
1

I
I
I
| Errorltem(PDU_ERR EVT_RX_TIMEOUT)

> Timeout(CP_P2Star)

: [RC78CempletionTimeout] !

I
I Errorltem(PDU_ERR_EVT_RX_TIMEOUT)

Timeout(CP_RC78CompletionTimeout]

rigure 1.4 — Response handling

for RU70, CF_RU/oHandling =1

Figure .5 shows the processing performed when Negative Error Code 0x78 is received with
CP_RC78Handling = 2 (continue handling unlimited). Negative responses are received until either a
timeout occurs or a non-negative response is received.
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Client Application PDU API/VCI ECU

T
I
prepare CoP data item :
I

PDUStartComPrimitive

SendRequestMessage

— SetTimer{CP_P2Max)

NegativeResponse(RC78)

|

|

|

|

|

|

I > SetTimer(CP_P2Star)
|

| T
|

|

|

|

|

|

|

|

T
I
I
I
I
[until response =RC78] = Ag———— LT I:
SetTimer(CP,P2Star) |
|
I
|
I
I
I
I
I
I
I

loop expect message
PExp g / | NegativeResponse(RC78)
I
|
alt CPi_PZStarTimeout or OtherResponse -~ |
| [CP_P2StarTimeout] Timeout(CP_P2Star)

: Errorltem(PDU_ERR_EVT_RX_TIMEOUT)

| |
I I
: D Stop all timers :
I I

Figure 1.5 — Response handling for RC78, CP_RC78Handling = 2

I.1.3 Functional addressing

Figure 1.6 shows the processing performed when Negative Error Code 0x21 or 0x23 is received with
CP_RCXXHandling =1 (continue handling negative responses until RCXX_CompletionTimeout) with
functional addressing. The ECU(s) is too busy to perform the request. The request is resent until all ECUs
have responded positively or a timeout occurs. The D-PDU API will ensure that each ECU with a positive
response(s) does not send duplicate PDU_IT_RESULT items back to the client application, even though
one or more functional re-requests were made on the vehicle bus.
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ECU2

> >

Resultltem(Response ECU1)

Resultltem(Response ECU3)

-
e |

> Set Timer ECU2(CP_RC2xCompletianTimeout)
1 1

> Set RX Timer(CP_P2Max]

T PositiveResponse (ECU1)

] & c
I I
I I
I I
I I
I I
I
I
I
I

PositiveRésponse (ECU3) I

looprepeat request message on Resend Time-ouyy
T T

[until CP_RC2xCompletionTimeout or OtherResponse]

The sequences for RC21 & RC23 handling
are very similar.

In the case of RC23 a positive response is expected
to be returned within CP_RC23RequestTime, else a
retransmit of the request is made on the time-out.

In the case of RC21, a retransmit of the request
will be made when the resend timer expires

AN

-

—

Sét Resend Timer(Max(CP_P3Min, CP_RC2xRequestT]m))
|

SendReguestMessage |

I
> Set RX Timer(CP_P2Max)
g [

> Discard positive response ECU1

T NegativeResponse (ECU2: RC21|RC23)
<~ —— s
PositiveResponse (ECU3)

-]
o
Qa
o
3
~
@
n
b=}
<]
=]
1%
o
—~
52}
(]
o
=
I:I\-‘

alt Timeout or OtherResponse

7

[Timeout]

Errorltem(PDU_ERR_EVT_RX_TIMEOUT)

F—+H

1

Stop all timers

Figure 1.6 — Response handling for RC21, RC23, CP_RCXXHandling = 1 (functional addressing)
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Figure 1.7 shows the processing performed when Negative Error Code 0x78 is received with
CP_RC78Handling =1 (continue handling negative responses until RC78_CompletionTimeout) with
functional addressing. The ECU(s) is too busy to perform the request. The request is resent until all ECUs
have responded positively or a timeout occurs.
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Client Application PDU API/VCI ECU1 ECU2 ECU3

I I I I I
prepare CoP data item I I I I
I I I I
PDUStartComPrimitive | | | |
SendRequestMessage | | |

The ECU negative response B =I-,-I >|_'_| >|_'_|

list ("ECU NRL”) stores the |

IDs of_ all ECUs that sencI SetTimer(CP_P2Max) | |
negative responses, until | | |
they send a positive L ! ! !
response. ! ! ! !
I I
I I
I

Resultltem(Response ECU1)

IPositiveResponse(ECUl)I
1

A

NegativeResporIse(ECUn: RC78) I I

Add ECU2 ID to ECU NRL
StopTimer(CP_P2Max)

T

SetTimer(CP_P2Star)
|

ECU1 in ECU NRL? Yes: remove ECU1 from.ECU NRL

SetTimer ECU2_RC21(CP_RC21CompletionTimeout)

0l I

7

| loop expect messages

[until CP_RC78CompletionTimeout or PZStarTimeout or P2ZMaxTimeout] |

alt NegatlveResponse or PositiveRespo
Timeout or P2ZMaxTimeout

onse or OtherResponse or |

/

[NegativeResponse RC78]

| [Timeout]

I
| Errorltem(PDU_ERR_EVT_RX_TIMEOUT)

—

NegatlveResponse[ECUn RC78)

ECUn in ECU NRL? No: Add ECUn to ECU NRL

ReStartTimer(CP_P2Star)

R

| | |
> Timeout(CP_RC87CompletionTimeout or CP_P2Star)
I I I

.

ECUn in ECU NRL? Yes: Remove ECUn from ECU NRL
ECU NRL empty? Yes: StopTimer(CP_P2Star),
StartTimer(CP P2Max)

ECUn in ECU NRL? If Yes: Remove ECUn from ECU NRL
ECU NRL empty? Yes: StopTimer(CP_P2Star),
StartTimer(CP_P2Max)

No: ReStartTimer(CP_P2Star)

|
| [P2MaxTimeout]

I StatusItem(PDU_COPST_FINISHED)

> Timeout[CP_P2Max]

Figure 1.7 — Response handling for RC78, CP_RC78Handling = 1 (functional addressing)

Figure 1.8 provides guidelines for the handling of RC78, RC23, RC21 during functional communication,
where the addressed ECUs mix those response codes on an ECU level.
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Key
1 The MVCI transmit the functional request.
2 The ECUs receive the functional request. The MVCI starts the P2 timer with the currently applicable P2 reload value of CP_P2max.
3 ECU#1 responds with a negative response with response code 0x21 (busyRepeatRequest). This causes the MVCI to internally store a flag

that a negative response of this type has been received during the on-going functional request/response scheme. The MVCI starts the
RC2xCompletionTimeout with the value of CP_RC21CompletionTimeout timer.
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4 ECU#2 responds with a negative response with response code 0x78 (requestCorrectlyReceiveResponsePending). This causes the MVCI
to change the applicable P2 timer reload value to CP_P2star. The MVCI now reloads its P2 timer with the value of CP_P2star. Furthermore,

the MVCI starts the RC78CompletionTimeout timer with the value of CP_RC78CompletionTimeout.

5 ECU#3 responds with a positive response to the functional request. This response will be reported to the upper layer via a PDU-API
Result item and the MVCI will keep track of the reported ECU. The MVCI will restart its P2 timer with the value of CP_P2star and waits

for further responses.

6 ECU#4 responds with a negative response with response code 0x23 (routineNotComplete). This causes the MVCI to internally store a
flag that a negative response of this type has been received during the on-going functional request/response scheme. The MVCI re-starts
the RC2xCompletionTimeout with the max. value of the CP_RC21CompletionTimeout/CP_RC23CompletionTimeout timer. The MVCI also

reloads its P2 timer with CP_P2star.

7 #2 responds with a further negati
now reloads its P2 timer with CP_P2star.

8 ECU#2 responds with its final response, which is a positive response. This response will be reported to the upper, laye
Result item and the MVCI will keep track of the reported ECU. Since there is only one ECU which responded with the ne
code 0x78, the MVCI stops the RC78CompletionTimeout timer and also switches back to reload its P2 timer with CP_P2n

9 When the P2 timeout occurs, the MVCI checks whether it has received all expected responses. In case-responses are

NRC21/23 responses, it starts the RC2xRequestTimer using the max. value of RC21RequestTime/RC23RequestTime
whether NRC21/23 are received) and P3Func. When this timer times out, the MVCl is allowed to fé-transmit the same fun

Figure 1.8 — Handling of RC78, RC23, RC21 during functional communication — P

Figlire 1.9 shows the handling of RC78, RC23, RC21 during func¢tional communication — Part

ling). The MVCI

via a PDU-API
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hax.

missing due to
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rtional request.
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When the RC2xRequestTimer times out, the MVCI is allowed to re-transmit the same functional request.

The ECUs receive the functional request. The MVCI starts the P2 timer with the currently applicable P2 reload value of CP_P2max.

ECU#1 responds with a positive response to the functional request. No response has yet been indicated from this ECU, therefore, this
response will be reported to the upper layer via a PDU-API Result item. The MVCI will restart its P2 timer with CP_P2max.

ECU#2 responds with a negative response with response code 0x78 (requestCorrectlyReceiveResponsePending). This causes the MVCI
to change the applicable P2 timer reload value to CP_P2star. The MVCI now reloads its P2 timer with the value of CP_P2star. Furthermore,
the MVCI starts the RC78CompletionTimeout timer with the value of CP_RC78CompletionTimeout.
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ECU#3 responds with a positive response to the functional request. The MVCI already reported a response for this ECU during the last
execution cycle, therefore, this time no PDU-API result item will be generated for the upper layer. The MVCI will restart its P2 timer with
CP_P2star.

ECU#4 responds with a positive response to the functional request. No response has yet been indicated from this ECU, therefore, this
response will be reported to the upper layer via a PDU-API Result item. The MVCI will restart its P2 timer with CP_P2star.

ECU#2 responds with a further negative response with response code 0x78 (requestCorrectlyReceivedResponsePending). The MVCI
now reloads its P2 timer with CP_P2star.

ECU#2 responds with its final response, which is a positive response. The MVCI already reported a response for this ECU during the last
execution cycle, therefore, this time no PDU-API result item will be generated for the upper layer. Since there is only one ECU which
responded with the negative response code 0x78, the MVCI stops the RC78CompletionTimeout timer and also switches back to reload
its P2 timer with CP P2max,

18

Figlires 1.8 and 1.9 make use of the following service primitives according.to the ISO OSI modsgl:

reg
.ind
.corx

In d
MV

err
sch
req

L.1.

Add
pro

L.1.

The

Ass

When the P2 timeout occurs, the MVCI checks whether it has received all expected responses. For this example, all.éxpgcted responses
are received and reported via PDU-API Result items to the upper layer. Therefore, no re-transmission of the request iy required. The
MVCI stops the RC21/23CompletionTimeout timer.

Figure 1.9 — Handling of RC78, RC23, RC21 during functional commumnication — Plart 2

Request to the transport entity of the protocol stack to transmit a message.
Indication from the transport entity of the protocol stack'that a valid message has beeh received.

f Confirmation from the transport entity of the protocal’stack that a message has been
transmitted successfully.

ase the RC78CompletionTimeout occurs while aNRC21 and/or NRC23 is (are) still actiye, then the
CI shall continue to process any incoming response message, even from the ECU(s) which|responded
1 NRC78 in order to conclude the functional@equest/response scheme. No RCxxCompletionTimeout
r should be reported in case it would happen during the ongoing functional requesft/response
bme. RC21/23CompletionTimeout errors shall be reported at the end of the ongoing| functional
1est/response scheme, RC78CompletionTimeout errors shall never be reported in this sc¢nario.

8.1 General

itional handling description for RC23 and RC21 shall be explained to handle differenc¢s between
focols.

8.2 Setup assumptions
re is an active SendRecv CoP with at least one expected response filter set for a 0x7F 0xSID.

nme €P>RC23Handling is != 0.

1.1.5:3—Steps

a)

©IS

When the protocol handler receives a RC23 to an active CoP, it sets the message receive timer to
CP_RC23RequestTime to wait for a positive response from the ECU.

— Inthe case for SAE J1850 VPW, the CP_RC23RequestTime = 1 s.
— In the case for ISO 14230-3, the CP_RC23RequestTime = 0. There will not be a “final” response

from the ECU. The tester shall re-request the service after a negative response with RC23 to
obtain a positive response. The tester waits CP_P3Min before re-transmitting the request.
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