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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 co
established

mmittees. Each member body interested in a subject for which a technical committee has been
has the right to be represented on that committee. International organizations, governmental and

non-governmental, In lalson with 150, alsO take pdrt In the WOrK. 150 cCollaborates closely Wiih the

Internationgl Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Internationgl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart’2.

The main thsk of technical committees is to prepare International Standards. Draft International Standards

adopted by
Internationg

Attention is

rights. 1ISO ghall not be held responsible for identifying any or all such patent rights.

the technical committees are circulated to the member bodies for voting, “Publication ag an
| Standard requires approval by at least 75 % of the member bodies casting avote.

drawn to the possibility that some of the elements of this document miay be the subject of pgtent

ISO 229002 was prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommittee SC 3,

Electrical apd electronic equipment.

ISO 22900

communication interface (MVCI):
— Part 1:|Hardware design requirements

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

— Part 3:

consists of the following parts, under the general ‘titte Road vehicles — Modular vehicle

Diagnostic server application programming interface (D-Server API)

Vi
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Introduction

ISO

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

This part of ISO 22900 was established in order to more easily exchange software and hardware of vehicle
communication interfaces (VCls) among diagnostic applications. It defines a generic and protocol independent

soft
diag
MV
diffe
with
moq

The)
inte
ontd
gen
exig

The
esp
veh
cos

Veh
spe

[vare interface towards the modular vehicle communication interrace (MVTI) protocol module,
nostic application based on this software interface can exchange the MVCI protocol modute@
Cl protocol module with minimal effort. Today, the automotive after market requires, ‘flexib
rent protocol modules for vehicles of different brands. Many of today's protocol modules’are i
regard to their hardware and software interface, such that, depending on the brandy a differ
ule is required.

objective of this part of ISO 22900 is to specify the diagnostic protocol data |uhit application p
face (D-PDU API) as a generic software interface, and to provide a “plug and play” concep

bric software interface, the protocol abstraction, its exchangeability.;as well as the compatib
ting standards such as SAE J2534-1 and RP1210a.

implementation of the modular VCI concept facilitates co-existence and re-use of MVCI protog
bcially in the after market. As a result, diagnostic or prograhiming applications can be adapted
cle communication interfaces and different vehicles .with minimal effort, thus helping to reg
s for the tool manufacturer and end user.

icle communication interfaces compliant with ¢SO 22900 support a protocol-independent D-f
Cified in this part of ISO 22900.

such that a
 add a new
e usage of
hcompatible
ent protocol

ogramming
for access

different MVCI protocol modules from different tool manufacturers.”Fhe D-PDU API will address the

lity towards

ol modules,
for different
uce overall

PDU API as
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(D-F
con
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feat

Mig
con
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The
veh
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The)
refe]
doc
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gnostic protocol data unit application programming
erface (D-PDU API)

Scope

part of ISO 22900 specifies the diagnostic protocol data unit.application programmir]
PDU API) as a modular vehicle communication interface (MVCI) pretocol module software in
mon basis for diagnostic and reprogramming software applications.

part of 1ISO 22900 covers the descriptions of the application programming interface (API) fu
abstraction of diagnostic protocols, as well as the handling and description of MVCI protd
ures. Sample MVCI module description files accompany‘this part of ISO 22900.

ration from and to the existing standards SAE J2534-1 and RP1210a is addressed. This part ot
ains a description of how to convert between the*APls. Corresponding wrapper APls accompa
5O 22900.

purpose of this part of ISO 22900 is to.ensure that diagnostic and reprogramming applicatio
cle or tool manufacturer can operate~on a common software interface, and can easily exch
pcol module implementations.

Normative references

following referenced) documents are indispensable for the application of this document,
rences, only the'edition cited applies. For undated references, the latest edition of the
Iment (including.any amendments) applies.

9141-2,4Road vehicles — Diagnostic systems — Part 2: CARB requirements for interchang
rmatiof

ISO

g interface
terface and

nctions and
col module

ISO 22900
ny this part

s from any
ange MVCI

For dated
referenced

ye of digital

14229-1, Road vehicles — Unified diagnostic services (UDS) — Part 1: Specification and requ

irements

ISO

14230 (all parts), Road vehicles — Diagnostic systems — Keyword Protocol 2000

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

ISO

15765 (all parts), Road vehicles — Diagnostics on Controller Area Networks (CAN)

ISO 22901-1, Road vehicles — Open diagnostic data exchange (ODX) — Part 1: Data model specification

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

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

3.1

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

NOTE

From the perspective of the D-PDU API, it does not make any difference whether an application accesses the

software interface directly, or through an MVCI D-Server. Consequently, in this part of ISO 22900, the term “application”
represents both ways of accessing the D-PDU API.

3.2

ComLogicalLink

logical com
control units

3.3

COMPARAM-SPEC

protocol-sp
changed in

NOTE 1

34
ComPrimit
smallest ag

EXAMPLE

3.5
Ethernet
physical ne

4 Symb
API
ASCI
CAN
CDF
CLL

munication channel towards a single electronic control unit (ECU) or towards multiple“electr

p

beific set of predefined communication parameters (ComParams), the.value of which car
the context of a layer or specific diagnostic service

[his part of the model can also contain OEM-specific ComParams.
ve
gregation of a communication service or function

A request message to be sent to an ECU.

work media type

ols and abbreviated terms

Application Programming Interface

American Standard’for Character Information Interchange
Controller Area Network

CableDescription File

ComlogicallLink

ComParam

pnic

be

Communication Parameter

COP
CRC
DLC

DLL
D-PDU
D-Server

ECU

Communication Primitive
Cyclic Redundancy Check
Data Link Connector
Dynamic Link Library
Diagnostic Protocol Data Unit
Diagnostic Server

Electronic Control Unit
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HDD Hard Disk Drive
HI Differential Line — High
HW Hardware

IEEE 1394  Firewire serial bus

IFR In-Frame Response

IGN Ignition

I0gTL Input/Output Control

K UART K-Line

KWPpP Keyword Protocol

L UART L-Line

LOW Differential Line — Low

MDF Module Description File

MVCI Modular Vehicle Communication Interface
ODX Open Diagnostic Data Exchange

OEM Original Equipment Manufacturer

(ON] Open Systems Interconnection

PC Personal Computer

PCI Protocol Control Information

PGIN Parameter Group Numbger.

PROGV Programmable Voltage

PWM Pulse Width Modulation

RDK Root Description File

RX UART uni-directional receive

SCI Serial Communications Interface

SCP Standard Corporate Protocol

X UART uni-directional transmit

USB Universal Serial Bus

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

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

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

VPW

XML

Vehicle Communication Interface
Variable Pulse Width

Extensible Markup Language

5 Specification release version information

5.1

Specification release version location

Specificatio
under the 9
support bet
The D-PDU
Release ve
root de|
modulg

cable

D-PDU

5.2 Sped

The specifig

h release version information is contained in each modular VCI release document spegificg

tion

ame clause title “Specification release version information”. It is important to check _for fegture

ween modular VCI release specifications if the most recent API features shall be implemer
API supports the reading of version information by the API function call PDUGetVersion.

'sion information is also contained in the following files:
scription file (RDF);

description file (MDF);

escription file (CDF);

API library file.

ification release version

ation release version of this part of ISO 22900\s: 2.2.0.

6 Modular VCI use cases

6.1
In the past,

All compan
common ag

If OEMs al
modules frg
protocol mg
The same 3

OEM merger

several OEMs in the autombtive industry have merged into one company.

ies try to leverage\ existing (legacy) components and jointly develop new products, which
ross different vehitle types and badges.

eady had_modular VCI compliant test equipment, it would be simple to connect MVCI prot
m merged, OEMs into one chassis or device. All protocols would be supported by a single M
dule egnfiguration without any replacement of MVCI protocol module hardware at the dealer
pplies‘for engineering and some of this concept might also work for production plants (end of li

ted.

are

pcol
VCI
Site.
ne).

6.2 OEM cross vehicle platform ECU(s)

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

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

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

6.4

The
prog
indi
with

7

71

Engineering Tool
5 3 ODX Configuration
Diagnostic
Protocols

System
Development Feedback

ECU
Description
in ODX (XML)

Diagnostic
Data

3 ECU
| Disgagstics 1| QDX Configuration

Figure 1 — Example of central source engineering diagnostic data process

OEM franchised dealer and aftermarket service outlet diagnostic tool support
service shop uses the modular VCI hardware and software for vehicle diagnosis ang
edural testing. By using the same engineering, manufacturing, and service functions as tho

idual ECU testing, the Teliability of the data is maintained. A modular VCI protocol module o
any PC (handheld-or stationary) and can be utilised as an embedded device.

Modular)VCI software architecture

Overview

enhanced
se used for
an be used

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

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

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

|
ODX |
ECU | Application
uﬁbhllpll‘ml : *
in ODX I
Format |
|
] !
Y : D-Server API
ODX I MVCI
Format Runt?n?:n " : | Diagnostic Server
Converter Gl | (D-Server)
|
t
|
|
: D-PDU API
I MVCl
: Protocol Module
| Software
|
|
: Y
: ECU Vehicle ECU
NOTE The grey shading of symbols indicates reference to thefellowing International Standards:

— ODX: 18O 22901-1;
— D-Server API: ISO 22900-3;
— D-PDU API: ISO 22900-2;

— MVCI grotocol module: ISO 22900-1.

Figure 2 — MVCI software architecture

7.2 Modular VCI/D-Server software

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

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

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

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

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

7.4| MVCI protocol module software

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

7.5| MVCI protocol module configurations

Thel D-PDU API and MVCI protocol modules work in many-configurations. A MVCI D-Server is not|required as
the ppplication interface to the D-PDU API.

Figdre 3 — MVCI configurations shows two such_cenfigurations to point out the differences.

A B
Application
Application
r I
D-Server API
MvCi
Diagnostic Server
(D-Server)
) J
D-PDU API D-PDU API
MVCI MVCI
Protocol Module Protocol Module
Softwar St

Y \J

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

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

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

Figure 3 — MVCI configurations

© 1SO 2009 - All rights reserved 7


https://standardsiso.com/api/?name=a4938db9719675f18f7b3c37d9f64b7c

ISO 22900-2:2009(E)

8 D-PDU API use cases

8.1

Overview

The MVCI protocol module is the key component to exchange implementations of diagnostic protocols among
OEMs and tool suppliers without re-engineering already implemented software. By relying on the D-PDU AP,
the application may easily access other or additional MVCI protocol module implementations. In a similar way
to existing standards like 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 thoug
the existing
D-PDU API
investment
mapping of
enhanced d

The fulfilmg
according t

NOTE |
representatig
can be more

8.2 Use

The single
module) is
hardware a
through a s
completely

This use ca

h the D-PDU API extends the capabilities beyond the definitions of SAE J2534-1 and RP42
standards and their related devices and applications do not become obsolete by introducing
Instead, the transition and co-existence of all standards are facilitated to save development

functionality in both directions. However, it extends their definitions to cover~the full widt
iagnostics.

nt of the following use cases is crucial for the inter-exchange of protocol module implementat
b MVCI, SAE J2534-1 and RP1210a.

h the use case figures below, the grey boxes suggest a specific software component architecture.
n is not intended to be construed as the only possible architectural sotution. Depending on the situation, {
software components, or fewer software components.

case 1: Single MVCI protocol module

MVCI protocol module configuration (see Figure 4.—MVCI configuration with single MVCI prof]
the simplest configuration where the D-PDU. AP} implementation and the MVCI protocol mo
re obtained from the same vendor. The application will access the single MVCI protocol mo
ngle D-PDU API. Parallel access onto multiple D-PDU APIs is not required. Resource handlin
Covered inside the D-PDU API implementation.

se applies to basically all stand-alone MVCI protocol module device configurations.

10a,
the
and

costs. The definition of the D-PDU API is closely related to SAE J2534-1 and RP1210a to gllow

n of

ons

This
here

pcol
Hule
Jule

gis
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CLIENT

Application

DLL or Y Shared Library

D-PDU-API
Vendor A

A

VCI Module Y Vendor A

Protocols

|

Device
Drivers

A

Y

ECU Vehidle—————— ECU

A

Figure 4 — MVCI configuration with single MVCI protocol module

8.3| 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 miodules and
D-PDU API implementations are from a single vendor (see Figure 5— Multiple MVCI protogol modules
supported by same..B3PDU API implementation). The application will access the MVCI protodol modules
through a singlenD-PDU API. Parallel access onto multiple D-PDU APIs is not required. Hgwever, 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.

Thig use case applies to MVCI protocol module device configurations where the vendor integrateq support for
multiple MVCT protocol modules into one software package.
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CLIENT
Application
DLL or ' Shared Library
D-PDU-API
vendor A
VCI Module 1 Vendor A VCI Module 2 Vendor A
Protocols Protocols
Device Device
Drivers Drivers
A : A
ECU j———LVehicl - ECU

Figure 5 — Multiple MVCI protocol ' modules supported by same D-PDU APl implementation

8.4 Use pase 3: Multiple MVCI protocol modules supported by different D-PDU API
implementations

In most cages, when combining MVCI protocol modules of different suppliers, the MVCI protocol modules are
not accessgd through the'same D-PDU API implementation (see Figure 6 — Multiple MVCI protocol modules
supported by different)D-PDU API implementations). Neither of the implementations knows about the dther
suppliers' MVCI protocol modules. It cannot communicate with them, since the D-PDU API does not defing an
explicit intefface_hardware type, nor the communication protocol on the interface. Therefore, MVCI protpcol
modules of ‘different suppliers will be addressed through separate D-PDU APl implementations. Hach
D-PDU API implementation may support more than one MVCI protocol module at a time, and more than one
D-PDU API implementation may co-exist on the same runtime environment at the same time.

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

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

Application

A

DLL or Y Shared Library DLL or Y Shared Library

D-PDU=APT
T

T A

VCI Module1 Y Vendor A VCl Module2 Vendor A VG| Module3 Y Vendor|B
Protocols Protocols Protocols
Device Device Device
Drivers Drivers Drivers
A A A
Y
ECUs -t Vehicle———m—m—m—m—-—p ECUs

Figure 6 — Multiple MVCI\protocol modules supported by different D-PDU API implementations

9 |Diagnostic protocol data unit (D-PDU) API
9.1| Software requirements

9.1.1 General requirements

Thel MYCI devices shall be accessed through dynamically linkable software modules, i.e. dynamic link
librartes for Windows Systems (DLLS) and/or Nibrary moauies Tor LInUX systems. Ine 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 part of ISO 22900.

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

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

language apd shall be portable. However, for unique and clear definition, C was chosen as the programming
language td describe the API.

Hule
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he D-PDU API implementation shall be made available as a dynamically linkable software mo
t of the target operating system. The approach of a separate software module guarantees ¢
However, in some cases, it may be useful or more appropriate to link the software.module stati
s are considered as proprietary solutions and shall not be the main target of this-part of ISO 22

API implementation shall support, at a minimum, single clients and asynchronous, multi-th
Aulti client support is not a requirement, but may be offered as an additional feature by an M
dule vendor. A multi client implementation shall support multiple sessions and links in parallel.

API implementation shall cover full duplex and event-driven ‘communication, enabling coverag
ehicle communication principles (e.g. response on event;periodic transmission, etc).

API functions shall be protocol independent. Since protocol standards have frequently changs
d new protocols will be released in the future, the D-PDU API needs to be flexible and ger

the capability to use any protocol and @ny of its tool supplier specific implementations, all protd
nParams have to be documented(in*a standardized and generic manner. The documentatig
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tions of different suppliers, minimal protocol naming conventions are necessary. For all proto
brams  defined in-SAE J2534-1 and RP1210a, appropriate definitions will be specified for
to achieve full gcompatibility.
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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.

Message serialization is also required for some complex single CLL scenarios. Consider the case where
Tester Present messages, functionally addressed ComPrimitives and physically addressed ComPrimitives are
all occurring on one bus. Message serialization may be required to assure that the protocol handler adheres to
proper inter-transmit timing and receive timing. All standard Protocols have their timing individually defined
using ComParams. This allows for minor changes in the timing behaviour of a protocol in order to satisfy the
unique attributes of an installed vehicle ECU.
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For functional Tester Presents, it is sent regardless of the P3 physical delay value. The protocol handler is

careful to not wait for a P3Phys delay (see CP_P3Phys) when sending a functional request where the previous request
was a physical message (no delay should occur). A protocol handler waits a P3Func delay (See CP_P3Func) if the
previous message was a functional request. This rule is applicable only for CAN protocols at this time.

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

Table 1 — Functional and physical address handling

adg

New request
dressing type

Previous request
addressing type

Handling in the tester

Physical with response

physical with physical with Wait until the completion of the previous physical fequest (pos.|response or
response response negative response other than 0x78) before Aransmitting a new physical
request. There is no timing applied to this ndle;’the tester can [transmit the
physically addressed request immediately| after the previous physically
addressed service has been finished (finalj)response received).
physical with functional with Wait until the completion of the previous functional request that requires a
response response response (pos. response or negative response other than (x78) before
transmitting the physical requést. There is no timing applied to this rule, the
tester can transmit the physically addressed request immediately after the
previous functionally addréssed service has been finished (fifal response
received).
physical with functional without | The tester is allowed to transmit the physical request immediately (e.g.
response response functional Tester'Present followed by any physical request).
Functional:without response
fupctional without physical with The tester'is allowed to transmit the functional request that doe$ not require
response response a response immediately (e.g. any physical request followed by|a functional

Tester Present).

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

ponse before

fu

hctional without
response

functionatwith
response

Wait CP_P3Func after the transmission of the functional
requires a response before transmitting the functional request t
require a response.

equest that
hat does not

fupctional without functional without | Wait CP_P3Func after the transmission of the functional requgst that does
response response not require a response before transmitting the next functional [request that
does not require a response.
Functional with response
functionalwith physical with Wait until the completion of the previous physical request (pos.|response or
respense response negative response other than 0x78) before transmitting the functional
request that requires a response. There is no timing applied to this rule, the
testercan-transmit-thefunetonratyaddressedrequestimmedialely after the
previous physically addressed service has been finished (final response

received).

functional with

response

functional with
response

Wait until the completion of the previous functional request that requires a
response (pos. response or negative response other than 0x78) before
transmitting the next functional request that requires a response.
timing applied to this rule, the tester can transmit the functionally addressed

request immediately after the previous functionally addressed
been finished (final response received).

There is no

service has

functional with

response

functional without
response

Wait CP_P3Func after the transmission of the functional request that does
not require a response before transmitting the functional request that

requires a response.
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Table 1 (continued)

New request
addressing type

Previous request
addressing type

Handling in the tester

Physical with response

physical with physical without Wait CP_P3Phys after the completion of the previous physical request
response response without response before transmitting a new physical request.
Physical without response
physical without physical with Wait until the completion of the previous physical request (pos. response or
respornse TESpPOTTSE regativeresponseother—tham—0x78)before—trarmsmittimg—=a—ew—physical
request. There is no timing applied to this rule, the tester can transmit|the
physically addressed request immediately after the previous (physigally
addressed service has been finished (final response received).
physical wWithout physical without Wait CP_P3Phys after the completion of the previous physSical reqliest
resporjse response without response before transmitting a new physical request:
physical without functional with Wait until the completion of the previous functionalrequest that requirgs a
resporjse response response (pos. response or negative response-other than 0x78) before
transmitting the physical request. There is notiming applied to this rule,the
tester can transmit the physically addressed\request immediately after|the
previous functionally addressed service has been finished (final respgnse
received).
physical wWithout functional without |The tester is allowed to transmit’the physical request immediately (e.g.
resporjse response functional Tester Present followed by any physical request).
Functional without response
functional yithout physical without The tester is allowed to‘transmit the functional request that does not require
resporjse response a response immediately (e.g. any physical request followed by a functipnal
Tester Present).
Functional with response
functiona] with physical without Wait CP P3Func after the completion of the previous physical reqliest
resporjse response before-transmitting a new functional request.
9.1.4 Serialization requirements for-protocol handler messages
Many vehidle serial bus protocols require serialization of messages sent on the bus, e.g. sending functipnal
and physicgl messages on acshared physical serial bus can be accomplished if the physically addressed ECU
is not in thel functional group (i"e. a group of ECUs which can be addressed with the same functional addrgss).
For this case, the CLLs share the ECU being addressed, and the messages/frames need to be serialized. [See

Figure 7 —|Examplez€LLs sharing physical bus with message serialization.

14
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9.1.5 Compatibility requirements

In order to provide a smooth migration path for existing applications onto the MVCI architecture, the
D-PDU API shall define all functionality necessary to implement compatibility layers for SAE J2534-1 and
RP1210a interfaces. Existing applications can use these compatibility layers to easily migrate to the MVCI
architecture, such that they may be preserved without any porting efforts. Clause 10 shows applications based
on both SAE J2534-1 and RP1210a, and how their migration could be accomplished using compatibility layers.

Per definition, the D-PDU API shall support, at a minimum, only one client at a time. However, the RP1210a

standard defines multi-client communication at its API level. Therefore, the compatibility layer for RP1210a
shall handle all multi-client requirements.
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In the opposite direction, a new MVCI-compliant application shall also run on existing SAE J2534-1 or
RP1210a compliant hardware with minimal porting effort. This implies that the D-PDU API would have to be
implemented on top of the SAE J2534-1 or RP1210a API. The resulting D-PDU API implementation would

have the sa

me limitations as the APls it is based on.

Summarizing all compatibility requirements, the D-PDU API shall be defined as close as possible to the
existing standards SAE J2534-1 and RP1210a. Additional naming conventions shall be included to facilitate
exchange of software.

9.1.6 Timestamp requirements

9.1.6.1 General information
This subclause describes the requirements of the timestamp mechanism that shall be used for the D-PDU|API.
The unit of all timestamps is the microsecond and is defined in a 32 Bit value. The @ranularity of| the
timestamp |is limited by the capability of the device. The time base is reset {o) zero within |the
PDU_IOCTL_RESET function and after boot-up. All of the logical links, events, and)errors of one device
derive their[timestamps from the same time base.
The D-PDY API does not have any mechanism to detect a timestamp overflow.  The application shall {ake
care of an gqverflow.
9.1.6.2 Timestamp for transmitted messages
For all UART-based protocols, the timestamp will be taken at the.end (last Bit) of the message. In the case of
a controllef-based protocol, the timestamp will be taken when the controller indicates the succesgsful
transmissioh of the message or the last frame of a message.
9.1.6.3 Timestamp for received messages
For all UART-based protocols, the timestamp willcbe taken at the end (last Bit) of the message. In the case of
a controllertbased protocol, the timestamp will'bg taken when the controller indicates the successful reception
of the mesgage, or the last frame of a message. Indication of the start of a message or first frame is hangled
as an event, and is described below.
9.1.6.4 Timestamp for events,errors and indications
For events and errors, the timestamp will be taken when the event or error is detected.
9.1.6.5 Timestamp for. start of message indication
The indicatipn of the-start of message (see Table D.5 — RxFlag) will be handled as outlined below.
— For UARTsbased protocols, the timestamp will be taken at the first bit of the received message. In|this

case, the imestamp shall be calculated (see example below).

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

First bit timestamp = first byte timestamp —KL secondijm bits}

9600 bit

the first frame of the message.

16

For controller-based protocols, the timestamp will be taken when the controller indicates the reception of
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9.2 API function overview and communication principles
9.2.1 Terms used within the D-PDU API

9.21.1 Resource

A resource defines a communication channel towards a single ECU or towards multiple ECU
diagnostic protocols, and MVCI protocol module hardware (transceivers, UART, multiplexer, etc
the Diagnostic Link Connector (DLC) of the MVCI protocol module.

-2:2009(E)

s. It covers
.), including

.2  ComlLogicalLink

mLogicalLink (CLL) defines a logical communication channel towards a single ECU or-towa|
s. The configuration of the CLL is based on the selected Bustype, pins, and protocol. A

U API is not restricted in the number of CLLs opened on a single resource, uhless there ar
e protocol. The client-application shall be aware of conflicts on resources.

3 ComPrimitive

mPrimitive (CoP) is a basic communication element holding data_and controlling the excha
een the D-PDU API implementation and the ECU.

4 ComParam

omParam is a protocol communication parameter”’used to define the functionality of

rds multiple
CLL can be

ted on an existing and available resource. The protocol for the CLL is configuredusing ComHarams. The

e |limitations

nge of data

the vehicle

conmmunication protocol selected for a ComLogicalLink:' Each protocol has a set of applicable ¢omParams

that|are set to a default value upon creation of a CemLogicalLink. A set of ComParams is used to|individually
define communication to a single ECU, or a functional group of ECUs.
9.2.2 Function overview
Table 2 — D-PDU API functions overview lists all D-PDU API functions, and classifies them in functional
grouips.
Table 2 — D-PDU API functions overview
Function Description
General Functions
PDUConstruct Constructor with optional, manufacturer-specific arguments. Required to gall for each
D-PDU APl implementation prior to any other D-PDU API function call.
PDPDestruct Destructor required as last D-PDU API function call to free all resources.
PDUM®oduleConnect Connect to a specific MVCI protocol module.
PDUModuleDisconnect Disconnect from a specific MVCI protocol module.
PDURegisterEventCallback Register or unregister a callback function for event notification.
PDUIoCtl Invokes 1/O control functions of an MVCI protocol module or ComLogicalLink.
© 1SO 2009 — All rights reserved 17
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Table 2 (continued)

Function Description
Information Functions
PDUGetVersion Obtains version information for a specified MVCI protocol module and its D-PDU API
implementation.
PDUGetStatus Obtains runtime information (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
Caml ngir\all inl/_
PDUGetTimestamp Obtains the Timestamp information for a specific MVCI protocol module.
PDUGetObjectld Obtains an Id for a given shortname for a PDUObjectType. This is in addition to|the
possibility of parsing the MDF file.
Resource Management
PDUGetRegourcelds Obtains all resource Ids that match the requested resource information.
PDUGetRegourceStatus Obtains the status of the requested resource Id.

PDUGetConflictingResources

Obtains a list of resource Ids that are in conflict with~the given resource Id (e.g.
2 resources sharing the same physical controller).

PDUGetMogulelds Obtains the Ids of all MVCI protocol modules gurfently connected to the D-PDU ARI.
PDULockRgsource Obtains a lock on the requested resource |d:
PDUUnLockResource Releases the lock on the requested resource Id.
ComLogicalLink Handling
PDUCreateComLogicalLink Create a ComLogicallink for a-given D-PDUResource.

PDUDestroyComLogicalLink Destroy a ComLogicalLink:

PDUConne¢t Physically connects the~previously created ComlLogicallLink to the communication
line.

PDUDisconpect Physically disconnects the previously connected ComLogicallLink from |the
communication line.

Link and ComParam Handling

PDUGetComnParam Opbtains current value of specified ComParam.

PDUSetComParam Sets specified ComParam to given value. Overwrites previous values.

PDUGetUnigueRespldTable Obtains a table of Unique Response Identifiers. Each Unique Response Identifigr is
associated with a set of ComParams used to uniquely define an ECU response

PDUSetUniglueRespldTable Set a table of Unique Response Identifiers. Each Unique Response Identifier valug is
assigned by the application.

Message Handling

PDUStartComPrimitive Start-the-operation-of-given-ComPrimitive{e-g—sendingireceiving-data}—————

PDUCancelComPrimitive Cancel current execution of given ComPrimitive (e.g. cancel a running periodic send
operation or an operation which has not yet been executed).

PDUGetEventltem Retrieve item data (e.g. received data) for given event source (i.e. MVCI protocol
module, ComLogicalLink and ComPrimitive).

PDUDestroyltem Destroy given item.
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The sequences of function calls differ between the D-PDU API and existing APIs like for SAE J2534-1 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.

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 — General usage of D-PDU API function calls lists the D-PDU API functions in a 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 PDUConstruct

PDUGetModulelds

PDURegisterEventCallback

Initialize D-PDU API library. This"does not necessarily c
MVCI protocol module. This begins the process of figur
MVCI protocol modules ¢are available. Information
available modules is retrieved via the PDUGetModulelds

Retrieve the list of_ available MVCI protocol module
handles and modules types.

(optional)
Register glopal system callback.

bnnect to an

ng out what
about the
function.

5 and their

Initial connection to an'MVCI protocol module

2 PDUModuleConnect

PDURegisterEventCallback

Connect the D-PDU API library to one or more M\
modules.

(optional)
Register module callback.

Cl protocol

Setting up a ComLogicalLink

3 PDUCreateComLogicallink
PDURegisterEventCallback

Create a ComLogicalLink (based on protocol, pins and B

(optional)
Register ComLogicalLink callback.

ustype).

PDUGetUniqueRespldTable Retrieve the applicable set of ComParams for unique identification
of ECUs determined by the specific protocol for the Com].ogicalLInk.

PDUGet€EomParam Get ComParam item structures initialized with fhe default
ComParams for the selected protocol.

RDUSetComParam Set the ComParams for the ComLogicalLink.

PDUSetUniqueRespldTable Configure the Unique Response Identifier Table for all ppssible ECU
Responses to be received on the ComLogicallink.

PDUConnect Connect the ComLogicalLink to the communication line.
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Table 3 (continued)

Action # Function Call from application D-PDU API
Starting vehicle communications on a ComLogicallLink
4 PDUStartComPrimitive A PDU_COPT_STARTCOMM ComPrimitive is required for certain

(PDU_COPT_STARTCOMM or
PDU_COPT_SENDRECV)

protocols as the first ComPrimitive (e.g. [1SO 14230). A
PDU_COPT_STARTCOMM ComPrimitive is also used to control the
ability to start sending tester present messages (See
CP_TesterPresentHandling). Once tester present handling is
enabled the message is sent immediately, prior to the initial tester

present cyclic time (CP_TesterPreseniTime)

For all other vehicle bus communications
PDU_COPT_SENDRECV ComPrimitive is used to beginyvehicle
communications.

Using a ComLogicalLink for vehicle communications

5 PDUStartComPrimitive Set up and start ComPrimitives for vehicle bus-activity:
PDU_COPT_SENDRECV) Send only, Send Receive, or Receive only.,
PDUSetComParam Change ComParams (temporary changes per ComPrimitivel or
permanent changes per PDU_COPT_UPDATEPARAM type| of
ComPrimitive)
PDUGetEventltem Retrieve event items
PDUDestroyltem Destroy event item memory from D-PDU APl memory.
Stopping vehicle communications on a ComLogicalLink
6 PDUStartComPrimitive A PDU_COPT_STOPCOMM  ComPrimitive  will stop | all
PDU_COPT_STOPCOMM) communication-on 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

protocol module detected by D-PDU
API

PDUGetModulelds

PDUModuleConnect
PDURegisterEventCallback

PDU-IT_INFO indicating the list of modules has changed:

PDU_INFO_MODULE_LIST CHG

Retrieve the new list of available MVCI protocol modules and their
handles and modules types. Any previously detected MVCI protpcol
modules will return the same hMod handles.

NOTE If detection of an MVCI protocol module was lost and then
detection is re-established, the module handle (hMod) will not be the same
as the previous handle. This ensures that any event items stored in the initial
connection will still be available for reading prior to a PDUModuleDisconnject.

Connect to the new MVCI protocol module.

(optional)
Register module callback.

20
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Action #

Function Call from application

D-PDU API

Loss of communication to

an MVCI protocol module and reconnection

Receive callback indicating
communications to an MVCI protocol
module has been lost.

an MVCI protocol module.

part of the callback. The client application

module event queue.

Receive a module event callback indicating communication is lost to

(See

PDU_ERR_EVT_LOST_COMM_TO_VCI). The hMod information is
should
PDUModuleDisconnect after all items have been retrieved from the

call

PDUModuleDisconnect

Wait for a Callback indicating status
change of MVCI protocol module.

PDUGetModulelds

NOTE 1 All ComPrimitives active for all ComLogicalLinks_o
will generate a PDU_COPST_CANCELLED status cevel

status event item.

NOTE 2 If the MVCI protocol module still maihtains power a
communication with a client session, it disconnects from all
associated with that client session and “self cleans up
associated with the client session.

NOTE 3 The module handle
PDUModuleDisconnect is called.

Once PDUModuleDiscennect is called, the hMod handle
valid, all event items\in the queues are freed, and
Module memory reserved by the D-PDU API library is un

(hMod)  is

Receive a system event callback with an inforn
PDU_IT_INFO-"indicating the list of modules ha
PDU_INFE@MODULE_LIST_CHG.

Retrieve the new list of available MVCI protocol modul
haddles and modules types. Observe that the hMod fro
Protocol module that had a communication loss is no
as an available hMod.

NOTE See Step 7 (above) for steps to reconnect to a m
loss of communications event.

preserved

h the Module
ht item. All

ComLogicalLinks on the Module will generate a PDU\CLLST_OFFLINE

ter it has lost
ehicle buses
All resources

until  a

is no longer
any related
reserved.

hation type
5 changed:

es and their
m the MVCI
onger listed

odule after a

Disconnect from a MVCI protocol module

PDUDisconnect
PDUDestroyComi=ogicallLink
PDURegisterEventCallback(NULL)

PDUModuleDisconnect

Disconnect the ComLogicalLink from the communication
Destroy the ComLogicalLink.

(optional)
Unregister the module event callback. From now on nd
be signalled to the application for the module.

Disconnect a specific MVCI protocol module from the
library and free all reserved memory resources.

line.

events will

D-PDU API

Disconnection from the D-PDU API library

10

PDUDestruct

De-initialize the D-PDU _AP| and destroy/free any interna

resources.

9.2.4 Asynchronous and synchronous communication

9.2.41 General information

The asynchronous communication operation of the D-PDU API implies that calls to the APl 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 APl uses asynchronous calls to support all types of vehicle
communication requirements (e.g. non-cyclic, cyclic, event driven communication, etc.), as well as status
changes and error detection events.
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The synchronous communication operation of the D-PDU API implies that calls to the API are returned with
the requested information to the application (e.g. PDUGetComParam).

In order to cover synchronous and blocking function calls, as specified for SAE J2534-1 and RP1210a, the
application has to operate the D-PDU API in polling mode, or needs to provide a simple event callback
function. For SAE J2534-1 and RP1210a, synchronous calls will be transparently mapped onto the
asynchronous D-PDU API calls. This is done by the respective compatibility layers.

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

9.24.2

In this casg, the communication between application and the D-PDU API implementation is completely e

driven. T

PDURegisterEventCallback. Any events queued into an empty ComLogicalLink Event queue)or the ev
that are alr¢ady queued at the point in time the callback function is registered will cause the callback fundg

to be invok
application
function pog
a D-PDU A

9.24.3 R
In this case
D-PDU API
functions to

9.2.5 Usage of resource locking and resource unlocking

A ComLogi
D-PDU API
ComLogica

vent callback (asynchronous mode)

application may register an application-specific event callback function|,by ca

d. The callback function will be called on the thread of the D-PDU API. It is theresponsibility o
fo minimize the time spent in this callback. This specification suggests that\thé application calll
5t an event to wake another thread to do the reading of the event data. {f-the application shall n
Pl function call in the callback routine, then PDUGetEventltem is the only permitted call.

olling (synchronous mode)

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

CalLink has the ability to lock different elements of a physical resource it is connected to, using
function PDULockResource. Through locking, a ComLogicalLink can prohibit all o
Links access to the resource if necéssary. For example, if there are two ComLogicallLinks sha

a vehicle b
during the
physical res

9.2.6 Usage of ComPrimitives

9.2.6.1 (

To provide

s, and an ECU needs to be reprogrammed, the physical resource (the vehicle bus) can be log
eprogramming sequence. TheVAPI function PDUUnlockResource is used to release the lock
ource.

LomPrimitive overview

A generic.data exchange mechanism for different communication principles, several ComPrim

types are
communic
communic

{

specified.vThe behaviour and usage of each ComPrimitive type depends on the spe
ion protocol used with a ComLogicalLink. These issues have to be described for each spe
ion protocol implementation.

vent
ling
ents
tion

the
ack
ake

the
tem

the
ther
ring
ked
DN a

itive
cific
cific

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

ComPrimitive type

Description

PDU_COPT_STARTCOMM

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

cyclic time (CP_TesterPresentTime)

PD

) COPT_STOPCOMM

Stop communication with ECU by sending an optional request.
behaviour is protocol dependent. After successful
ComPrimitive type, the ComLogicallLink is placed into PDU_CLL
state and no further tester presents Wil be

PDU_COPT_STARTCOMM ComPrimitive might.\be requireg
protocols (e.g. ISO 14230) to begin communications’again.

completion of this

'he detailed

ST_ONLINE
sent. A
by some

PD

)_COPT_UPDATEPARAM

Copies ComParams and the UniqueRespldTable related to a Cor
from the working buffer to the active buffet. Prior to update, the va
be passed to the D-PDU API by-"galing PDUSetComPa
PDUSetUniqueRespldTable, which modifies the working buffer.

NOTE 1  If the CLL is in the PDU <CLLST_COMM_STARTED state and
handling is enabled (see CP_TesterPresentHandling) any changes to on

present ComParams will cause{the tester present message to be sen{ immediately,

prior to the initial tester present-cyclic time.

NOTE 2 Protocol handler always waits the proper P3Min time before|
transmit. See CP_R3Min, CP_P3Func, CP_P3Phys.

nLogicalLink
ues need to
ram and/or

tester present
b of the tester

allowing any

PD

) COPT_SENDRECV

Send request;data and/or receive corresponding response dat
multiple responses). See 11.1.4.17 for detailed settings.

a (single or

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.

9.2.6.2 ComPrimitive send/receive cycle overview

9.2.6.2.1 General information

Each ComPrimitivevis controlled by a PDU_COP_CTRL_DATA structure (see 11.1.4.17).| Table 5 —

ComPrimitives Send/receive cycles describes how the send and receive cycles are used. For mor¢ examples,

see| also Figure 8 — Single request — single response (master/slave communication) to Figufe 16 — No

requiest/single or multiple responses.
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Table 5 — ComPrimitives send/receive cycles

PDU_COPT_SENDRECV, PDU_COPT_STARTCOMM, PDU_COPT_STOPCOMM

NumSendCycles NumReceiveCycles

SEND and RECEIVE

# of send cycles to be performed; -1|# of expected responses per request

for infinite send operation.

for infinite receive operation, -2 for multiple

;-1

responses.

SEND ONLY # of send cycles to be performed; -1|0

for infinite send operation

RECEIVE ONLY 0 # of receive cycles to be performed;~=1 for
infinite receive operation, -2 for(multiple
responses.

No Data to fransmit or receive (e.g. |0 0

PDU_COPT|_STARTCOMM  with

no pPduDath message)

9.2.6.2.2 |[NumReceiveCycles description

The NumRgceiveCycles is the number of expected complete responses for a ComPrimitive. An infinite rec

ComPrimiti
PDU_STAT
CP_CyclicH

9.2.6.2.3

The NumS
interval is
NumSendC
will never f
transitions f

Table 6 —
types.

e (-1) will usually never finish (i.e. never generate a PDU_COPST_FINISHED status item,
US _DATA) unless timing is enabled for cyclic\/ responses (see ComP3
espTimeout) and therefore shall usually be cancelled (see\9.4.18).

NumSendCycles description

endCycles is the number of periodic transmits i6*be sent on the vehicle bus. The periodic
specified in milliseconds
ycles is equal to -1, it is considered an infinite send ComPrimitive. An infinite send ComPrim
nish, and shall always be cancelled (see”9.4.18). A periodic send ComPrimitive will have {
o and from PDU_COPST_EXECUTINGto PDU_COPST_WAITING for each periodic interval.

ComPrimitives combinations shows some possible combinations of ComPrimitive types and ¢

Table 6 — ComPrimitives combinations

in the PDU_COP_CTRL_DATA structure (see 11.1.4.17).

eive
see
ram

ime

If
itive
tate

ycle

NumSendd

ycles | NumReceiveCycles Description

1

1 Send one request and look for one response. If a response is not rece
before a receive timeout occurs (e.g. P2Max), then the ComPrimitive

complete and set a receive timeout error event.

ved
will

Continuously send requests and look for one response per request. If

response is not received before a receive timeout occurs (e.g. P2Max),
ComPrimitive will set a receive timeout errar e

the
the

ent

(PDU_ERR_EVT_RX_TIMEOUT) and proceed to the next send interval.

(e.g. P2Max).

Send one request and look for three responses. The ComPrimitive is
completed when three responses are received or a receive timeout occurs

to ODX IS-CYCLIC = TRUE. The application shall cancel this ComPrim
since it will never finish. A cyclic receive timeout can be used if
NumReceiveCycles is set to infinite (-1).
ComParam.) In the case of a cyclic receive timeout the ComPrimitive
transition to PDU_COPST_FINISHED.

Send one request and look for continuous responses. This case is equivalent

(See CP_CyclicRespTimeout

itive
the

will
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NumSendCycles

NumReceiveCycles Description

1 -2

physical addressing with possible unknown number of response
would be appropriate for ODX IS-MULTIPLE = TRUE.

Send one request and wait for a receive timeout (e.g. P2Max). Should be
used for functional addressing when number of responses is unknown or with

s. This case

o

Send one message and ignore any responses.

o

Continuously send messages and ignore any responses.

L £, H 1 H ol
COORTOT - STgIieTeCCIveUTTIC SSaytr

Continuously look for received messages. A cyclic receive tim
used if the NumReceiveCycles is set to infinite
CP_CyclicRespTimeout ComParam.)

eout will be
(-1). (See

NOT
afte

9.2.

9.2.

The
fro

initi
fung
use
crea

9.2.
To

con
star

a)

E
each completion cycle, but is at a lower priority than other ComPrimitives and Tester Present Messages.

.3 ComPrimitive principles

6.3.1 General information

following subclauses describe how to use ComPrimitives-for different communication princ
automotive communication protocols. All of the described actions assume the D-PDU AR
lized and a ComLogicalLink has been created (fordétails, see Table 3 — General usage of

tion calls). In addition to the D-PDU API function calls shown in the tables, additional API g

d for additional functions (like status requestssetc.). Any memory allocation or de-allocation

te, start, and destroy calls is handled within the D-PDU API.

6.3.2 Starting communication

nitiate communication between.a-tester and an ECU, different initialization methods exist
munication protocols. For OBD, Initialization handling, see Annex J. The list below describ
dard initialization use cases.

No initialization (using PDU_COPT_SENDRECYV)

Directly start sending a request to the ECU using a PDU_COPT_SENDRECV ComPrimitive. 1
is used for protocols like CAN and SAE J1850 which do not require an initialization sequence.

No initialization (using PDU_COPT_STARTCOMM)

Directly start sending a request to the ECU after a PDU_COPT_STARTCOMM ComPr

If cyclic time is set to 0 in the PDU_COP_CTRL_DATA, then the ComPrimitive-is put on the transmit queue

ples known
| has been
D-PDU API
alls can be
initiated by

for various
es different

'his method

mitive. This

method is used for protocols like CAN and SAE J1850 which do not require an initializatio

N sequence,

but might use a ComPrimitive message to enter diagnostic mode (e.g. StartDiagnosticSession
service). An optional message can be sent for the PDU_COPT_STARTCOMM ComPrimitive for

these protocols.

No initialization response
D-PDU API waits for a response message. If an optional message is not sent, the C
finishes right away and no result data is returned. The internal state of the ComLogicalLi
accordingly (PDU_CLLST_COMM_STARTED).

© 1SO 2009 - All rights reserved
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d)

e)

5 baud initialization (using PDU_COPT_STARTCOMM)

Fast initialization (using PDU_COPT_STARTCOMM)

Tester|Present Messages (ComLogicalLink State = PDU_CLLST_COMM_STARTED)

Initialize the communication link to the ECU by sending a 5 baud initialization sequence. This method
is used for many K-Line protocols, e.g. KWP2000. During 5 baud initialization the tester sends the
ECU address on the bus and then calculates the baud rate to be used for further communication.
See ComParams (CP_lInitializationSettings, CP_5BaudMode, CP_5BaudAddressFunc,
CP_5BaudAddressPhys)

5 baud initialization response The NumReceiveCycles shall be set to 1 for the ECU key bytes
to be returned to the client application, in this case a result message data structure (see 11.1.4.11.4
PDU_RESULT DATA) will contain the key bytes in the following order:

—| PDU[0]=key byte 1
—1| PDU[1]=key byte 2

A PDUGetComParam can be called to read the CP_Baudrate ComParam which”will contain| the
calculated baud rate.

Ng 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-bauq init
completes.

Affer a 5-baud initialization sequence completes, the protocollhandler will begin sending keep-alive
méssages (See CP_TesterPresent ComParams) if enabled.

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

Inifialize the communication link to the ECU by sending a wakeup pattern optionally followed by a
sefvice request provided in the ComPrimitive request data.

Fast initialization response The PDU_COPT_STARTCOMM ComPrimitive behaves like a nofmal
SgndRecv ComPrimitive if an/optional request message is contained in the data. Therefore any ECU
regponses that match the expected response structure will be returned to the client application.

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

Tester| Presént® messages will only be enabled when the ComlLogicallink is in the dtate
PDU_(LLST{COMM_STARTED. A successful PDU_COPT_STARTCOMM ComPrimitive is required to
enter this~state (pCoPData for this ComPrimitive is optional). See CP_TesterPresentHandling for more
information on tester present message enabling. ONce tester present handling 1s enabled the message is
sent immediately, prior to the initial tester present cyclic time (CP_TesterPresentTime).

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

Sequence

Action

Description

1

PDUCreateCommLogicalLink

Create a logical link on a physical The state is

PDU_CLLST_OFFLINE until connected.

resource.

PDUSetComParam

Set ComParams required for ECU communication, like ECU target address,
Initialization Settings, etc.

PDUSetUniqueRespldTable

Set of ComParams required for uniquely identifying different ECUs. A
unique identifier that will be provided by the application during this function

eall o ratienad 1tk cliant annlicaticon—iad: LT~V RV 2P~ N =i el
A~ o Tretur et O C— e rr—appPrCotoT— Mot g— e

matched the ComPrimitive. The unique identifier is returnéd
application in a PDU_RESULT_DATA structure.

U response
o the client

4 PDUConnect

Physically connect the resource to the vehicle buys.”The s
ComLogicalLink is now PDU_CLLST_ONLINE. The vehicle bus
monitored with receive only type of ComPrimitives,*A transmit o
bus is possible via a PDULCOPT_STARTC
PDU_COPT_SENDRECV ComPrimitive.

state of the
can now be
h the vehicle
OMM or

5 Optional:

PDUStartComPrimitive
(PDU_COPT_STARTCOMM)

This ComPrimitive is placed on the ComPrimitive queue. Upo
the ECU communication will be initialized using the configured
method. An optional Start Communication Message can be sent
ComParams are used to definé the type of initialization to perf
addressing type (physical/functional). In case of fast initializatior
message, which is defined’in” the message data structure (pC
be sent after the wakeup pattern.

Immediately after successful initialization the following occurs:

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

If tester.present handling is enabled (see CP_TesterPresentH
message is sent immediately, prior to the initial tester presen
(CP_TesterPresentTime). After initial transmission, the periodic
started.

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

h execution,
initialization
to the ECU.
brm and the
the request
bpData), will

tructure are

andling), the
[ cyclic time
ntervals are

6 PDUStartComPrimitive
(PDU_COPT_SENDRECYV)

Continue with ECU communication using ComPrimitives.

NOTE Tester Present messages can only be enabled if the ComLqg

the state PDU_CLLST_COMM_STARTED (see sequence step 5 above].

gicalLink is in

9.2.6.3.3 Stopping communication

The)

recomimended approach for stopping communication can be found in Table 8 — Stopping con

hmunication.
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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

(PDU_COPT_STOPCOMM)

Message can be sent to the ECU.

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

occurs:

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

The ComLogicalLink is set to PDU_CLLST_ONLINE.

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

Periodic Tester Present Messages are stopped.

ECU communication will be terminated. An optional Stop Communication

Immediately after successful stopping of ECU communications the following

s to

are

ves

9.2.6.3.4

The recom
ComPrimiti

Send and receive handling

mended approach for send and receive message.handling can be found in Table
e Send/Receive Handling.

Table 9 — ComPrimitive Send/Receive Handling

Fi

unction

Description

Sending Me|

5sage Handling

A ComLogicalLink shall~be in the state PDU_CLLST_COMM_STARTED for Tej
Present messages-t0.-be periodically sent. A ComLogicalLink can only be placed
Comm Started state after a successful completion of a PDU_COPT_STARTCO
ComPrimitivet(see 9.2.6.3.2).

When a_protocol running on a ComLogicalLink has been properly configured using
ComPararns for the selected protocol type, then the D-PDU API can correctly const
a full D-PDU to be sent to the vehicle's ECU. Proper construction of a message is b3

ster
na
MM

the
ruct
sed

aon-raw mode configuration of the ComLogicalLink (see D.2.3) and is protocol speq

handling, and checksumming features. Furthermore, messages are constructed b
on the type of addressing scheme selected (physical or functional addressing define
a ComParam.

In non-Raw mode the first byte of the pCopData of the ComPrimitive received from
application would usually consist of the service ID (if applicable to the protocol).

Therefore proper construction could consist of message header bytes, transport %yer

ific.

sed
as

the

28
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Table 9 (continued)

Function

Description

Receive Message Handling

Every message received from the vehicle bus will first be subjected to the

filters (if configured). Initially the D-PDU API configures the filters based on the Unique
Response Identifier Table. The client application can override this auto configuration of
the filters by using any of the PDUloctl commands PDU_ioctl_xxx_MSG_FILTER.

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

The UniqueRespldTable is then referenced to determine a match to a known ECU

Pass/Block

information,

identiier. The UniqueRespldentiier table can be configured to pass all ECU
(see 9.4.28.7). The UniqueRespldentifier will be used in the PDU_IT-RE|
item to indicate to the application which ECU the message belongs tof

Finally the D-PDU API will determine a match of the ECU messageto a (
Expected Response Structure (See Structure for expected response). The
will first compare the ECU message to the current active.Send/Receive (
and if not matched it will search through the Receive-Only list. The
considered bound when it matches to the first ComPrimitiveé and no further
matching is continued after the initial match.

If the response cannot be bound to any ComPrimitive's ExpectedRespon
the message is discarded.

NOTE
currently active SendRecv ComPrimitive forvinitial receive handling of frames/meg
ComLogicallLink does not have an active\SendRecv ComPrimitive, then the ComLogid
ComParam buffer is used. Once the ‘frame/message is bound to a ComPrimitiV

A transport layer uses the UniqueRespldentifer table and the ComParams from the

dentification
SULT event

omPrimitive
D-PDU API
omPrimitive
message is
omPrimitive

seStructure,

sages. If the
alLinks active
e, the set of

ComParams attached to the ComPrimitive is used for any further processing (e.g. recgive timing).
SEND ONLY If the NumReceiveCycles is‘equal to zero and the NumSendCycles is not equal to zero,
then the ComPrimitive iS*considered to be a send only ComPrimitive. This type of
ComPrimitive can still” be periodic by setting the delay time intefval in the
NumReceiveCycles = 0 PDU_COP_CTRL__DATA structure (see 11.1.4.17).
(PIJ:I_COPT_SENDRECV) The D-PDU ARI will construct the proper message to be transmitted, but wjll not set up

any receive.fimers for responses from an ECU(s). Any ComParams defin

between transmits” (e.g. CP_P3Min) will be used to ensure proper vehicle blis timing.

If theyprotocol type allows for an immediate transmit of another messad
pending ComPrimitives would be available for immediate execution.

Once the ComPrimitive has completed all transmission send cycles (Num§
the status of the ComPrimitive is set to PDU_COPST_FINISHED and the
(see Structure for status) is placed on the ComLogicalLink's Event Queue.

ed for “time

e, then any

endCycles),
status item

RECEIVE ONLY

SendCycles = 0

NuIJn
(POU_COPT_SENDRECV)

If the NumSendCycles is equal to zero and the NumReceiveCycles is not e
then the ComPrimitive is considered to be a receive only ComPri
NumReceiveCycle count is used to monitor the vehicle bus for messages th
ExpectedResponseStructure (see 11.1.4.18). When the receive coun
reached, the ComPrimitive transitions to PDU_COPST_FINISHED.

Once all the expected responses have been received the status of the Cor

ual to zero,
mitive. The
At match the
has been

nPrimitive is

set to PDU_COPST_FINISHED and the status item (see Structure for status) is placed

on the ComLogicalLink's Event Queue.

NOTE 1

PDUCancelComPrimitive.

NOTE 2 No pCopData bytes are supplied in this ComPrimitive type.

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 cancels the ComPrimitive via
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Table 9 (continued)

Function

Description

SEND AND RECEIVE

NumReceiveCycles != 0
NumSendCycles != 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 timeout occurs (e.g.
P2Max), the ComPrimitive will generate an error event, indicating that a receive timeout
occurred. If the ComPrimitive is periodic, it will NOT transition to
PDU_COPST_FINISHED even on a receive timeout, the cyclic transmissions will
continue.

The D-PDU API will construct the proper message to be transmitted. Once the messiage
has been properly transmitted the receive timers for the ComLogicalLink will be‘enabled
waiting for matching ECU responses. See ExpectedResponseStructure @gnd
PDU_COP_CTRL_DATA (11.1.4.17).

Multiple Expected Responses (IS-MULTIPLE) (11.1.4.17 PDU-COP_CTRL_DATA -
NumReceiveCycles = -2), Each received message will reset! the” receive timer (e.g.
P2Max) on a matching response. A receive timeout with nd6 ‘matching responses from
any ECU will generate an error event (PDU_ERR-EVT_RX_ TIMEOUT). [The
ComPrimitive will end without an error when a recéive timeout has occurred (e.g.
P2Max), and at least one valid response has been received. All functional requests with
expected responses should set the NumReceiveCyeles to IS-MULTIPLE (-2).

Infinite Responses (IS-CYCLIC) (11:4.417 PDU_COP_CTRL_DATA | -
NumReceiveCycles = -1), When the ComlogicalLink completes the transmit jand
receives the first positive response, the ComPrimitive is placed into a receive only mode.
This allows other ComPrimitives to_bé’transmitted on the ComLogicalLink while |still
receiving responses from the cyclic*CoemPrimitive. A cyclic receive timeout can be ysed
if the NumReceiveCycles is .set to infinite (-1). (See CP_CyclicRespTimgout
ComParam.) In the case of a.¢yclic receive timeout the ComPrimitive will transitioh 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 cygles
have been completed; the status of the ComPrimitive is set to PDU_COPST_FINISHED
and the status item (see Structure for status) is placed on the ComLogicallLink's Eyent
Queue.

30
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Table 9 (continued)

Function

Description

7F Handling

This level of protocol message handling has been moved to the D-PDU API to ensure

proper low-level real-time requirements. This functionality can be handled in
the Response Code Offset ComParam is correctly configured and the numb

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.
Annex B)

(See ComParam CP_RCxx

RawMode if
er of header

Handling in

Only response codes 0x21, 0x23 and 0x78 are configurable to be~han
D-PDU API. Not all protocol implementations support all negative responses

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

The D-PDU APl will bypass any addressing information (based on

determine if an ECU has responded with a 0x7F. The-Ox7F code is typically
the first byte of the payload data, followed by-the requested service
Response Code (See CP_RCByteOffset for configurable response code
processing). The Response Code is extracted from the payload data 4
determine if further 0x7F handling is necesSary by the D-PDU API.

Based on the type of Response Code; the D-PDU API will begin the
handling. The D-PDU API is protected from infinite retries by
CompletionTimeout ComParam.f the ECU fails to generate a positive res
specified Completion Timeout time, then the D-PDU API will generate an
item indicating no responses\received PDU_ERR_EVT_RX_TIMEOUT.

If negative response handling is not enabled or the response code is not re
the D-PDU API, thenthé negative response message is placed in a res
added to the ComLogicalLink's Event Queue.

dled by the
codes.

ponses to a
dling is not

protocol) to
contained in
id, and the
byte offset
nd used to

timing/retry

CP_RCxx
bonse in the
error event

cognized by
Llt item and

.p.3.5

ComPrimitives in non-raw'mode

idea of Non-RawMode, is that\everything about an ECU or a functional group of ECUs is kno
configured using ComParams*for the selected protocol. The ComParam information would

ained in a database. A database schema such as ODX, and a COMPARAM-SPEC have been developed
Lpport the concept of fully abstracting ComParams to be used by the D-PDU API.

h ComLogicalLink-is' directed to a single ECU and/or a functional group of ECUs. The ECU
be configuredinitially and not changed during the course of ECU communication. If switchi
s is necessary on a single vehicle serial bus, then it is suggested that the application cre
nLogicalldnk'for the additional ECU communication.

all be/noted that an additional ComLogicalLink cannot be created if it would result in the us

wn and can
hormally be

information
hg between
ate another

e of a non-
a different

causes the

vehicle bus. pins to be driven into a different |mpedance state, this S|tuat|on Would have an undetermmable
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/ISO 9141-2 initialization
sequence would cause another ComLogicallLink using the same protocol and pins to lose communication to
an ECU).
9.2.6.3.6 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 (ISO 15765-2) and inter-byte/inter-message timing (ISO 9141-2/ISO 14230).
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The application shall handle all knowledge about protocol header byte configuration, CAN IDs, extended
addressing, negative responses, receive timeout timing (e.g. P2Max), tester present handling, and the binding
of response(s) to the request. Therefore, the application cannot be protocol-independent (abstract) in its use

of the D-PDU APL.

Raw Mode has been added by the D-PDU API to support pass-through programs such as SAE J2534-1 and
RP1210a. It is not the intended default use of the D-PDU API.

For ISO 15765, SAE J1939, and I1SO 11898, the first 4 bytes of the pCopData shall be the CAN ID (11 bit or
29 bit). If extended addressing is enabled (see D.2.1), then the byte following the CAN ID contains the

extended address byte.

9.2.6.4 ComPrimitive sequence diagrams

9.2.6.4.1

This commjunication principle is used for classic master/slave communication (e.g. 1S©14230 KWP 2

standard services).

NOTE

32

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

el ECU

Reqguest
sand requast

Appfication POU APL CLL Event Queus CoP gueue

I | | |
| 1 condition 1: |

Prepare CoP item | | |

| I messagedata-> |

| | Attributes-> |

I | Transmitindication=1 !

Prepare CoP data : | v |[

1
_— \
o D! creats((oP1, PDU_GOPT_SENDRECV] i
» L
result :|_i T v Send
__________ 1 \

|
|
|
J-‘ callback function

gueue CaP Status()

CoP-Status:=PDU_COPST_EXECUTING()

CoP Status Change(} [conditiog 4} queue(tx-status, timestamgp)
|
| recelve response

j transmit indication() I :

: : : queue(rasult, n-status, timestamp) :

: I racaive Indicatio : :
: gueue CaP status() CoF'—Stalus:=F'I:'|lU_COPST_FINISHED(J

|

| CoP Status Chilndeq) ! :

| | | | |

T T T | |

| POLUGetEventitem() | | | |

1 ! 1 I | |

querylitermy | condition 2 [y | |

1 L | |

ner iterm in result gueue

B it 88 (CoP-Status= | :

result daié (FDU_COPST_FIMISHED || | |

e — = = — — ] POU_COPST_CANCELLED)) | |

7 | |

! | |

Protess data !” : :

REODestroyltern() | |

> destroy|) [ |

result | |

e 1 | |

= | |

until [PDUGetEventitemi) retums POU_ERR_NO_ITEM] ! : :

!

| 1 / | |

| [dondition 2] destroy(CoP1) | |

| 1 | |

| | |

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

A callback is only initiated when an event is placed into an empty queue.

000

© 1SO 2009 - All rights reserved


https://standardsiso.com/api/?name=a4938db9719675f18f7b3c37d9f64b7c

9.2.6.4.2

1ISO 22900-2:2009(E)

Single request/single response (master/slave communication) — Polling mode

Applications working without event notification can poll for results related to a specific ComPrimitive by calling
PDUGetStatus. In this case, the callback function will not be called as depicted in Figure 9 — Single request —
single response (master/slave communication) — Polling mode.

-

.

EDU AP

CLL Event Queue

CoP queve

e}

;> Prepare CoP item

condition 1:
(i= false in this example)

messagedata->
Futtrae e

Prepare CoP data
PDUStanComPrimitive()

create(CoP1, FOU_COPT_SENDRECV)

Transmitlndication=1

P #  Send Request

queue CoP Status «

M

F

[candition 1] g

ue

> CoP-Status:=PDU_COPST_EXECUTING

ue(ts-status, timestamp)

send request
)

CoP Tinishad?

It,

ré-status, imestamp)

3
! .
[ receive response
|

After reception, ot
responsa, e CoP
is gpnting il status
1 EINISHED.

-

I
> CoP-Status:=PDU_COPST_FINISHED
I

condition 2:

no item in result queue

&& (CoP-Status=
(PDU_COPST_FIMISHED ||
PDU_COPST_CANCELLED))

PDUGetStatus{hCaP1....) CoP finished?
> .
| yes
————— e —————— J————— XN —— o
| |
| |
PDUGetEvent!temi} | |
! query(item) :
rasult
% ______
rasult data
% ___________
Process data
POUDastrowltam()
destroy()
rasult + -
e mmmm I Pld
until [PDUGaEvepthamiy returns FDU_ERR_NO_ITEM) et -
- Ce -
|-
[condition 2] destrowCoP1)
\
| | |
= | | |
| | |

N

Eigure 9 — Single request — single response (master/slave communication) — Polling

mode

9.2.6.4.3

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 — Single request/multiple responses.
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Application EDUARI | | CLL Event Queve CoF queue i} ECU

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

Prepara CoP data Transmitindication=1

|
|
|
I
I
I
I
I
createiCoP1, PDU_COPT_SENDRECV)
[l
I
|
|

POUStarComPrimitve) 7 Send Request()
- o
result :LJ » I d request
__________ L [ ~
: | queue CoP stdlus :> CoP-Staius:=PDU_COPST_EXEEUTING
I | I -
I CoP Status Change{)  [condition 1] queus(tx-status, imestamp) !
I e = raceive response 1—
T | :
u- transmit indication(} :
I | I i I
- " X queue(result, re-status, timestamg) X
I I I
I - I I
I | I I
T t T I
1 POLUGetEventltem() | | |
1 1 | |
query(item) | [
L I
result I
R [
result data I
Kk——— - ———4 !
I
I
> Process data I
I
PDUDestroyltem() 1
destrayl) |
result o After regaptingof last
e S | I responsanttie CoP
- - is sefflig its status
until [PDUGstEventitam(} retums PDU_ERR_NO_ITEM] tn FIRNISHED. recaive response —
I I s |
: ! quee(resul{ rx-Statyé. timestamp) :
: | receive indicatio ’ : :
! . callback function queue Cof Slatus > CaP—Slalus:=PDL|F_CDPST_FINISHED :
Lr CoP Status Change() : :
I I |
| I |
| POGelEventliemy) ] ¥ I I
L L I I |
guery(itam) | [ |
L I |
result I |
_____ I |
result data . | 1
. [ I
I |
I 1
|
> Procass dia condition 2: |
PDUDestraltemi) |
no item in result gueue |
revl destroy() && (CoP-Status= |
e VWV~ L (PDU_COPST_FINISHED || |
. - _r - [ PDU_COPST_CANCELLED)) |
until [RONGEEventitem() retums PDU_ERR_NC_ITEM] - - l’ :
} =" I |
) [condition 2] destroy(CoP1) | |
| 4 I |
1 | I | I |
I I |

Figure 10 — Single request/multiple responses

NOTE 1 The API function calls PDUGetEventltem and PDUDestroyltem as well as the result data processing by the
application can be executed overlapped to the D-PDU API's receiving process of ECU responses.

NOTE 2  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.
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Single request/multiple responses — Functional Addressing

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

above.

‘ Application

POU AP

CLL Event Queue

PDUSlarrComPrimiti\.'ef]: create{CoP, PDU_CC%PT_SENDREC‘\."} I
| .

= 1]

CoP gueue WCI
|
|
|
|
|
|

send reguest()

i

Application

i‘

queus CoP status
I

queus

resulty)

1
queuef

resulty)

a: queue(resulti)

{b-a == Timeout
(&g, P2Max))

L
|

—
queus CoP status

:> CoP-Status:=PDU_COPST_EXECUTING

[eceive response 1( T

I
i receive response 2{

D b: CoP-Staus=PD§OPST

After a specific Tiagsout,
it is assumed.that all
Responsesiyere received.

T
|

]

Figure 11 — Example of single request/multiple responses

|
|
PDUStartComPrimithvel) Il ereate{CoP1, PD

POU API

[CLL Event Quaua

(ISO 14230-3 KWP2000, functional addressing)

uaue

-

queus

|
|
U_ICOPT_SENDRECW)
1
|
|
|
A

sand request

CoP status

gueue(response)()

VGl
1
1
1
1
1

sand request

) CoP-Status:=PDU_COPST_EXECUTING

receive response 1

1
gueue(response)(}

receive response

T
a: queus(responsel()

TECeive response

{b-a == Timeout

[e.g. P2Max ]} 1
1
le—" ' =
queue CoP status R 1
~ 1

After a specific Timeout,

S it is assumed that all
Responses were received,

Figure 12 — Example of single request/multiple responses
(ISO 14229-1 UDS, finite periodic mode (e.g. time window))
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Application EDLU API CLL Event Cueue CoP queue ECLU ECLI

| |
| |
: POUStartComPrimitive() : create(CoP1, FDU_FDF’T_SENDRECV] |

result U I send USDT request (start)
[e——————————- I A send USDT request (start)
| |
: : queue CoP status CoP-Status:=PDU_COPST_EXECUTING
i | racy response USDT—
| | qualaresponse)()
| | — K—recy response ULDOT 1—
| | quele(response)() Q""JﬂfUUDT " |
e recy response
: PDOUStartComPrimitive() : qugluglfrgspmsem E
| esuli dectialCoP{uy é‘ﬂrmv IQQPDHSQ UUDT —
[T E—retv response UUDT p+1—
queue CoP status > CoP-Status:=PDU_COPST_CANCELLED
T E—recv response UUDT n+2—
" PDUStartComPrimitive() - L po
| | _—
— J_}cleate[ﬁuFZ. PDU_COPT_SENDRECV) : K—recu response UUDT n+3—|
__________ send USDT request (stop)
| | —send USDT request (stop}
: : CoP-Status:=POU_COPST_EXECUTING
: : queue CoP status recy responsg BSAY.——
| | |
| | |
| | queus USDT response() |
| | |
| | |

Figure 13 — Example of single request/multiple responses
(ISO 14229-1 UDS, ReadDataByPeriodic-ldentifier, type #2)

T T
| I
|
create(CoP 1. PDU_COPT_SENBRECY) | send RoE-Reguest :
.
|
—

FRoE-Request

|
|
|
|
|
|
CoP-Status:=POU_COPST_EXECUTING|

quewe CoP status
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Figure 14 — Example of ISO 14229-1 UDS, ResponseOnEvent (RoE)

9.2.6.4.5 Single or multiple requests/no responses

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

9.2.6.4.6 No request/single or multiple responses

Thig communication principle is used especially in on-board communication (e.g. CAN).

ECU
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: PDUStanComPrimitive ) : create({CoP1, PDU,,COPT_SEMDRECV )

I
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POU_COP_CTRL_DATA$ ﬁ recalve data n{}—

gueue recaive data 1()

NumSendCyclas =1 e/l
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— e
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CoP-Status:=PDU_COPST_FINISHED

i H L

gueue recaive data n()

Figure 16 — No request/single or multiple responses

9.2.6.5 Parallel execution of ComPrimitives

When the application starts a ComPrimitive with PDUStartComPrimitive, the ComPrimitive is put into the
ComLogicalLink's internal ComPrimitive queue. Several ComPrimitives may be put into the queue sequentially.
On the other end of the queue, the internal protocol driver fetches the ComPrimitives sequentially from the
queue. The protocol driver decides at which moment it is possible to start executing the next ComPrimitive.
Depending on the type of protocol, it may be possible that one or more ComPrimitives can be executed in
parallel by the protocol driver, according to certain rules, which are defined for the protocol.

EXAMPLE While a ComPrimitive delivering cyclic responses from the ECU is being executed, another single
request/single response ComPrimitive can be executed.

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

© 1SO 2009 — All rights reserved 37


https://standardsiso.com/api/?name=a4938db9719675f18f7b3c37d9f64b7c

ISO 22900-2:2009(E)

9.2.6.6 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 just 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.

9.2.6.7 Destruction of ComPrimitives

A ComPrin
PDU_COP{
a ComPrim
ComPrimiti
soon as th
ComPrimiti
PDU_ERR |

hitive completes when it has reached either the PDU_COPST_FINISHED state or
BT _CANCELLED state, this status event item is placed on the ComLogicalLink event queue) G
tive has reached the FINISHED or CANCELLED state, no more result items will be quéued fol
e in the ComLogicalLink's event queue. The D-PDU API will destroy a ComPrimitive|internall
e last ComPrimitive status item is read from the event queue. After internal.destruction

e, no more operations can be executed related to this ComPrimitive(O(a’ PDU ERR
[INVALID_HANDLE will be returned for a function call referencing the destroyed ComPrimitive.

the
nce
the
y as
bf a
OR

9.3 Toollintegration

9.3.1 Requirement for generic configuration
eric
API.
for
Hed,
t be

ype

The requiregments to keep the D-PDU API close to existing standards.on.the one hand, and to take a ger
and open approach on the other hand, make it difficult to limit the capabilities and therefore simplify the
The configlration is not restricted to a predefined number of-protocols, bus types and ComParams
SAE J253411. Instead, the D-PDU API shall support any protocels, bus types and ComParams as nee
independent of any definitions in a standard. Even the way eguivalent protocols are implemented shall ng
predefined |by this part of 1SO 22900, i.e. there is no-limitation in terms of which protocol and bus
ComParamg to use (the only exception would be protocols and ComParams defined in SAE J2534-1).

pcol
one
lled

Since the O)-PDU API is kept open and generic, there is a major requirement to describe the MVCI prot
module's capabilities. Furthermore, once multiple. MV CI protocol modules are bought and combined into
setup, the dpplication running on the same setup requires a well-defined process to determine what's instg

and what
navigation

9.3.2 Tod| integrator — use case

An MVCI ¢
vendors. A
one MVCI
Each MVC
(MDF) (ses
DLL/Shareq

apabilities it has. There shall\be a standardized entry point (similar to SAE J2534-1) ar
ath through the configurationyof the overall setup.

bnfiguration used\by an application may contain MVCI protocol modules and cables from diffe
client may pufchase different MVCI protocol modules for their different implemented features
rotocol module has SAE J1850 support, the other MVCI protocol module has ISO 15765 supp
protocols\module vendor shall supply the following items: one or more module description
Clause F.2), one or more cable description files (CDF) (see Clause F.3), and a D-PDU
Library (see Clause F.1). The application relies on the “Tool Integrator” to have knowledge of

da

rent
e.g.
ort).
files
API

the
hble

overall syst

bm.)Since there is no real plug-and-play functionality between different vendors, a knowledge

Configuration Person would be required to use the Tool Integration Program to configure the overall system.

Figure 17 — Use case reflecting a typical integration process for an MVCI setup reflects a use case where two
MVCI protocol modules are developed and introduced to the market by two independent vendors A and B at
different times. A tool integrator, who is not necessarily one of the previous vendors, takes the MVCI protocol
module A and its respective MVCI protocol module Description File from 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 has to adapt his cable information to reflect the correct mapping.

Available Elements and Resource Management
Root File Resources
Info about DLL and File MDF/CDF for each vendor
7 —
&?;’;af;ﬁ!; Status of Each Resource
VG Module 1) e otatey
VCI Modules Available Vendeor A Vendor A
Available Resources
(Protocols/pins/BusTypes)
-4 e Tool Integrator fe—
ComParameters
Supported
Error Codes and
Definitions.
— Modu_le & able Status of Each Resoufce
Application - - Description Files Cl Module 2
(Ve iadule 2) “"V i )
‘endor
IOCTLs Supported endone
Status of Selected
Resource(s)
. . D-PDU API
- = Vendor A
Status of Selected
Resource(s)
- e D-PDU API
- = Vendor B

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

Figure 18 ==Example: Mapping MVCI protocol module pins to DLC pins shows an examplel where the
mapping of MVCI protocol module pins to the DLC (Data Link Connector) pins are depicted. [In addition,
examples of the usage of these pins are shown, e.g. “K-Line 1” stands for an ISO 9141 connectipn. The tool
integratorfrasto defimre whethera tesource of am M Ciprotocotmodute ray be mappedontoa tertain 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;

— “SAEJ1850” 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 has

to take care

of extending the configuration file deliverables.

9.4 APl functions — interface description

9.4.1 Overview

This subcla
types used
The functio

9.4.2 PDL

9.421 H

Initialize th

K-Line 1
K-Line 2
MvCl i CANTH "~
Protocol Module || [[cantie ™. ™=
Supplier A 5H—= S
1] -
— ’% DLC
2|l (Data Link
] 5|| Connector)
SAEJ1850 5
K-Lina 1 . p
MvClI g SCI2Tx_ .~ "
Protocol Module ||, [[scizre
Supplier B 5
3]

Figure 18 — Example: Mapping MVCI protocol module pins to-DLC pins

use describes all functions the D-PDU API offers to the application. For a description of the
see 11.1.1 Abstract basic data types. Definitions, for the C/C++ qualifier are contained in 11
n return values T_PDU_ERROR are listed in Clause D.3.

Construct

urpose

e PDU API library. The D-PDU API library determines the list of all available MVCI prot

Hata

[N
N

pcol

modules and their supported resources. The D-PDU API library creates internal structures, including a
resource taple. The communication state is offline, i.e. no allocation of resources and no communication pver
vehicle inteffaces take place.

9.4.2.2 Behaviour

a) Validates OptionStr.

b) Detects alldknown and accessible MVCI protocol modules.

c) AssignsModutetDstoattproperty initiatized- v Ciprotocotmodutes:

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.
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C/C++ prototype

EXTERNC T_PDU_ERROR PDUConstruct(CHARS8* OptionStr, void *pAPITag)

9.4.2.4

OptionStr

Parameters

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

specific to a D-PDU API implementation.

pARITag An application defined tag value. Used in event callbacks which indicate status and
results for the PDU API library being used. This information can aid,‘an application in

9.42.5 Example

Opt

9.4.2.6 Return values

When no option is to be set, the OptionStr can either be an empty string or NULL.

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

onStr = “UseCaching="TRUE' InterfaceCheck='"FALSE'”

Table 10 — PDUConstructreturn values

errors and

using tags

Definition Description
PDU_STATUS_NOERROR Funetion call successful.
PDU_ERR_FCT_FAILED Function call failed.
PDU_ERR_SHARING_VIOLATION Function called again without a previous destruct.
PDU_ERR_INVALID_PARAMETERS At least one of the option attributes has invalid parameters.
PDU_ERR_VALUE_NOT_SUPPORTED At least one of the option values is not being supported by the D-PDU

driver.

9.4.3 PDUDestruct

9.4.

Clog
free
on{

3.1 Purpose

bes all gpen communication links and frees communication resources. Internal memory segme
d and\system-level drivers disconnected. Execution of PDUDestruct does not result in any con
he vehicle interfaces. After execution of PDUDestruct, PDUConstruct may be called again.

nts shall be
hmunication

9.4.3.2 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 PDUModuleDisconnect).

d) Frees all internal memory resources.
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9.4.3.3

C/C++ prototype

EXTERNC T_PDU_ERROR PDUDestruct()

9.4.3.4 Parameters
There are no parameters for this function.
9.4.3.5 Return values
Table 11 — PDUDestruct 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.
9.4.4 PDUloCtl
9441 Rurpose
Generic approach to execute functions or set values related to an”MVCI protocol module. An ID number
identifies the function to be executed. The input and output valuescare defined as demanded by the function.
The 1/O cqntrols supported by a specific MVCI protocolkmodule are defined within the MVCI mofule
description file (see MVCI module description file).
9.5.1 gives jp detailed view on the IOCTL API functions.
9.4.4.2 Behaviour
a) Validates all input parameters.
NOTE Required pointer parameters cannot be NULL.
b) Functign takes an input data structure as allocated by the application.
c) Extracts required information from the input data structure and executes command.
d) Allocates andfills the output data in the call-by-reference variable pOutputData. The structure OutputPata
has to pe freed by calling PDUDestroyltem from the application.
9.4.4.3 C/C++ prototype
EXTERNC T_PDU_ERROR PDUIoCti(UNUM32 hMod, UNUM32 hCLL, UNUM32 IoCtiCommandid,
PDU_DATA_ITEM *plnputData, PDU_DATA_ITEM **pOutputData)
42 © 1SO 2009 — All rights reserved


https://standardsiso.com/api/?name=a4938db9719675f18f7b3c37d9f64b7c

9.4.

4.4

hMod

hCLL

loCtiCommandlId

Parameters
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Handle of the MVCI protocol module to be controlled by the specified I/O control
command. hCLL shall be set to PDU_HANDLE_UNDEF to specify module related

commands (see 9.5.1).

Handle of the ComLogicallLink to be controlled by the specified 1/0 control command.

ID identifying the I/O control command. All IDs supported by a specific MVCI protocol

module have to be defined within the MVCI module description file (see MVCI module

description file).

Input data item for specified command or NULL if no input data is requiredt Thl input data

plnputData
item shall be created and managed by the application. The structure of‘\the data item is
described in 11.1.4.3.

pOditputData Call-by-reference place for storing the output data item pointers\If NULL, then no output
data item will be allocated and filled by the D-PDU API implementation. If a vglid address
is provided, the D-PDU API implementation will allocate a.PDU_DATA_ITEM item and fill
in the output data of the specified command. A reference-is stored in *pOutputData. After
usage, the application shall free the allocated data item”by calling PDUDestrgyltem. The
structure of the data item is described in 11.1.4.3.

9.44.5 Examples

PDUYIoCtl may be used to set programming voltages, reset’the MVCI protocol module, or run|a software

updpte.

9.44.6 Return values

Table 12— PDUloctl return values
Definition Description
PDU_STATUS_NOERROR Function call successful.

PD

) ERR_FCT_FAILED

Function call failed.

PD

) ERR_PDUAPI_NOT_CONSTRUCTED

D-PDU API has not been constructed before.

PD

) ERR_INVALID_HANDLE

Invalid MVCI protocol module or ComLogicalLink handle.

PD

) ERR_ID_NOT{SUPPORTED

ID of 1/0 control not supported by this MVCI protocol module.

PD

)_ERR_INVALID_PARAMETERS

Invalid (NULL) reference pointer for an IOCTL Command
one or both of the reference pointers to be valid (pl
pOutputData).

hat expects
hputData or

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

PDU_ERR_COMM_PC_TO_VCI_FAILED Communication between host and MVCI protocol module failed.

9.4.5 PDUGetVersion

9.4.51 Purpose

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

a) Validate all input parameters.

NOTE  Pointer parameters cannot be NULL.

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

9.4.5.3 C/C++ prototype

EXTERNC T_PDU_ERROR PDUGetVersion( UNUM32 hiMod, PDU VERSION DATA *pVersionData )

9454 Rarameters

hMod Handle of the MVCI protocol module, for which the version information is to.betequested.
pVersionDgta Call-by-reference place for storing the version information. The structure of the data ifem
is described in 11.1.4.14.
9.4.5.5 Return values
Table 13 — PDUGetVersion return values

Definition Description
PDU_STATPS_NOERROR Function call successful.
PDU_ERR_FCT_FAILED Function call failed:
PDU_ERR_PDUAPI_NOT_CONSTRUCTED D-PDU API hag'not been constructed before.
PDU_ERR_JNVALID_PARAMETERS Invalid ( NULL ) pVersionData parameter.
PDU_ERR_[COMM_PC_TO_VCI_FAILED Communication between host and MVCI protocol module failed.
PDU_ERR_MODULE_NOT_CONNECTED MV€l protocol module has not been connected. PBee

PDUModuleConnect function.

PDU_ERR_INVALID_HANDLE Invalid MVCI protocol module handle.

9.4.6 PDUGetStatus

9.4.6.1 Rurpose

Function obtains runtime information (status, life sign, etc.) from an MVCI protocol module, ComLogicalLin

ComPrimitiye.

k or

9.4.6.2 Behaviour

a) Validate all input parameters.

NOTE Pointer parameters cannot be NULL.

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

c) |If the D-PDU API detects a PC software version out-of-date with the MVCI protocol module firmware, the
status returned will be PDU_MODST_NOT_READY.

44
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9.4.6.3 C/C++ prototype

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

9.4.6.4 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_UNDEF to return status of only the module.

hCL Handle of Coml agicall ink for which the status code is to be requested hCaop 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.

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 informatien.”For ComPrimitives,| pExtralnfo

returns 0. For MVCI protocol modules and Coémlogicallinks, pExtralnfp contains
additional information which is defined by the- MVCI protocol module supplier. If no
information is available, it shall return 0.

9.4.6.5 Return values

Table 14 — PDUGetStatus 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_PARAMETERS Invalid ( NULL ) pStatusCode, pTimestamp or pExtralnfo.
PDU_ERR_COMM_PC_TO-VCI_FAILED Communication between host and MVCI protocol module failed.
PDU_ERR_INVALID-HANDLE Invalid MVCI protocol module, ComPrimitive or ComLogicalllink handle.

9.4.f PDUGetLastError

9.4.71 Purpose

Function obtains the code for the last error from an MVCI protocol module or ComLogicalLink. This function
only returns the LAST error that occurred for the handle, and has been added to this specification for
SAE J2534-1 support. For proper error handling, a client application should be reading the error events stored
in the respective event queues to retrieve a precise chronological order of events (see PDUGetEventltem for
more information on retrieving event items).

By the time this function is called, the LAST error may already have been removed from the event queue. This
also means that the provided hCoP handle may no longer be valid because the hCoP might already be
finished and its associated resources freed.
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9.4.7.2 Behaviour
a) Validate all 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.
9.4.7.3 (¢/C++ prototype
EXTERNC | T_PDU_ERROR PDUGetLastError( UNUM32 hMod, UNUM32 hCLL, T_PDU.,ERR_EVT
*pErrorCode, UNUM32 *phCoP, UNUM32 *pTimestamp, UNUM32 pExtraErrorinfo)
9.4.7.4 Rarameters
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 10 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_UNDEF.
pErrorCodg Call-by-reference place for storing the error code (see Clause D.4). If no last error has
been stored for the specified>* handle, then pErrorCode will contain
PDU_ERR_EVT_NOERROR.
pTimestamp Call-by-reference place for storinhg timestamp.
pExtraErrofinfo  Call-by-reference place forstoring extra error information. The ExtraErrorinfo code car be
referenced from the MDF file.
9.4.7.5 Return values
Table 15 — PDUGetLastError return values
Definition Description
PDU_STATUSANOERROR Function call successful.
PDU_ERR I[ECT_EAILED Eunction call failed

PDU_ERR_PDUAPI_NOT_CONSTRUCTED

D-PDU API has not been constructed before.

PDU_ERR_INVALID_PARAMETERS

Invalid ( NULL ) pErrorCode, phCoP, pTimestamp or pExtraErrorinfo.

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.

PDUModuleConnect function.

See

PDU_ERR_INVALID_HANDLE

Invalid MVCI protocol module or ComLogicalLink handle.
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9.4.8 PDUGetResourceStatus

9.4.8.1 Purpose

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

The caller supplies a reference to a memory object that is an input/output resource status item
(pResourceStatus). The caller-supplied memory object is of the type PDU_RSC_STATUS_ITEM. The caller
shallpravide a paointer to the data jtem nhjprt qpp(‘ifying the caorrect type (i e == PDU_IT_RS(‘_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.

9.4B.2 Behaviour

a) |Validate all input parameters.

NOTE Pointer parameters cannot be NULL.

b) |Function takes pResourceStatus structure as allocated by the application.

c) |Fills in the status information for each requested resource id.
9.4.8.3 C/C++ prototype

EXTERNC T_PDU_ERROR PDUGetResourceStatus(PDU_RSC_STATUS_ITEM *pResourceStatus)

9.4.8.4 Parameters
pResourceStatus  Call-by-reference place for storing the status of all requested resource ids| The caller
pre-fills the data structure prior to the call with the resource ids of interest. Ddta structure
is described in 11714 .4.

9.4.B.5 Return values

Table 16 — PDUGetResourceStatus return values

Definition Description
PDU_STATUSYNOERROR Function call successful.
PDU_ERR FCT_FAILED Function call failed.

PDU_ERR_PDUAP| NOT CONSTRUCTED |D-PDII AP| has not heen constructed hefare

PDU_ERR_COMM_PC_TO_VCI_FAILED Communication between host and MVCI protocol module failed.

PDU_ERR_INVALID_HANDLE Invalid MVCI protocol module handle contained in the pResourceStatus
structure.
PDU_ERR_INVALID_PARAMETERS Invalid ( NULL ) pResourceStatus, or one or more invalid resource ids.
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9.4.9 PDUCreateComLogicallLink

9.49.1

9.49.1.1

Purpose

General

Function creates a ComLogicalLink for a given resource id. After creation, internal resources for this link 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
that descril
application
MVCI proto

The D-PDU

provided wi
the D-PDU

9.4.9.1.2

For the unk
of resource

of resourcep

conflict with

Although th
multi-conne
may call P
D-PDU API
PDUCreate

9.49.1.3

For the spsg
This id wou
be checkeq
PDUGetCo

9.49.2 B

a) Validat

NOTE

MTUPI ;atc Obhclllc fUI dctcllll;ll;lls CUI Iﬂ;btills IcouUuUIvco ;D tU |||a'r\c UuotT Uf MDF alld CD:_ CUI

es which resources conflict with one another. The D-PDU API gives additional supportto
by supplying a list of conflicts for a given resource (PDUGetConflictingResources) acrosssmul
ol modules of a single vendor.

API supports two schemes to create a ComLogicalLink. In the first scheme, the’D-PDU AR

h a set of resource items (bus type, protocol, and pins), but no resource id. In-the second scheg
API is provided with a known available resource for an MVCI protocol module.

Unknown Resource Id Scheme

nown resource id scheme, the application is allowed to call PDUCreateComLogicalLink with 3
5 for that link (protocol id, bus type id, pin ids), without having‘previously checked whether tha
is supported by this device, whether the resources are available, or whether this request nf
another.

s scheme avoids the need for applications to check{or availability and conflicts, it is expected
ction applications can be supported. When an application requires multiple ComLogicalLinKk
PUCreateComLogicalLink multiple times followed by corresponding calls to PDUConnect.

ComLogicalLink in order to avoid resource'conflicts.

Specific Resource Id Scheme

for availability and conflicts, at the discretion of the application (PDUGetResourceStatus
nflictingResources).

Behaviour
e all input-parameters.

Required pointer parameters cannot be NULL.

implementation has the opportunity to rearrange the resource requests implied by callg

cific resource id scheme, only\the Resourceld parameter is used in PDUCreateComLogicalll
Id be obtained by either reading the MDF file or calling PDUGetResourcelds, and could optionally

tent
the
tiple

Pl is
me,

set
set
ight

that
s, it
The
to

ink.

and

b) Check

f relsource is still availahle.

d)

If available, mark resource as “in use” in the resource table.

resource (See PDULockResource). Therefore, the default behaviour

Only the ComLogicalLink which uses PDULockResource will get exclusive rights to modify the physical
ComParams for the

for

ComLogicallLinks which share a physical resource is that they may all modify the physical ComParams.
Since there is only one set of physical ComParams, each ComLogicalLink sharing a physical resource

will rea

d the last values set.

The event status item (PDU_CLLST_OFFLINE) will NOT be generated on creation of a ComLogicallLink.

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 ComLogicalLink.
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Behaviour — Use Cases

When a ComLogicalLink changes status, a status event item is generated (see Status code values). 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). NO status event
item is generated on the initial creation of a ComLogicalLink because the callback registration requires
the ComLogicalLink handle (hCll) (See PDURegisterEventCallback). The ComLogicalLink shall be in the

state  PDU_CLLST_ONLINE to allow any ComPrimitive queuing (See

PDUConnect

and

9.4.

EX1

PODUStartCompPrmitive).
Use Case: CLL State Change = (any state -> PDU_CLLST_OFFLINE)

The ComLogicalLink transitions to PDU_CLLST_OFFLINE from any other ComLogicallLink
successful function call to PDUDisconnect or on a loss of communication to a module. All Co
currently executing (i.e. periodic) and all ComPrimitives in the CoP_(queue will bg
(PDU_COPST_CANCELLED). A status event item, PDU_COPST_CANCELLED, is generat
active CoP for the ComLogicalLink. The orders of events under the case, of losing communi
module are: PDU_ERR_EVT_LOST_COMM_TO_VCI, PDU_COPST_CH
PDU_CLLST_OFFLINE, and PDU_MODST_NOT_AVAIL.

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

The ComlLogicalLink changes state from PDU_CLLST ©OFFLINE to PDU_CLLST_ONLI
successful call to PDUConnect.

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

state on a
mPrimitives
cancelled
ed for each
Cations to a
ANCELLED,

NE after a

The ComLogicalLink changes state from PDU-CLLST_ONLINE to PDU_CLLST_COM_STARTED after

successful execution of the ComPRrimitive of type PDU_COPT_STARTCO
PDUStartComPrimitive). If tester present, handling is enabled (see CP_TesterPresentHa
message is sent immediately, prior to, the-initial tester present cyclic time (CP_TesterPresent
initial transmission the periodic tester(present cycles begin.

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

Tester Present messages-are only enabled in the state PDU_CLLST_COM_STARTED.

The ComLogicalLink ehanges state from PDU_CLLST_COM_STARTED to PDU_CLLST O
successful execution.of'the ComPrimitive of type PDU_COPT_STOPCOMM.

D.3  C/C++ prototype

ERNC T.PRDU_ERROR PDUCreateComLogicalLink(UNUM32 hMod, PDU_RSC_DATA

UNUM32 resourceld, void  *pCliTag, UNUM32 *phCLL, PDU_FI
*pClICreateFlag )

MM (See
ndling), the
Time). After

NLINE after

*pRscData,
LAG_DATA

9.4.

hMod

pRscData

94— Parameters

Handle of MVCI protocol module

described in 11.1.4.8.

Resource Data Objects used to define the settings for a ComLogicalLink. Data structure

Unknown Resource Scheme: The pRscData shall not be NULL. All elements in

pRscData are checked for validity. The resourceld parameter shall
PDU_ID_UNDEF.

Specific Resource Id Scheme: pRscData shall be set to NULL. The
parameter is used instead and shall be valid.

© 1SO 2009 - All rights reserved
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resourceld 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 APl Resource Table using the “resourceld”
parameter. pRscData shall be set to NULL.

pCliTag An application defined tag value. Used in event callbacks which indicate status and

phCLL Call-by-reference place for storage of ComLogicalLink handle.

pCliCreatel

9.4.9.5 Return values

errors and results for the ComLogicalLink. For a more detailed description of using, tags
see Clause E.1.

ag Call-by-reference place for storage of flag bits used in creating a~€omLogical Ljink.
See 11.1.4.13 and Table D.6 — ClICreateFlag.

Table 17 — PDUCreateComLogicallLink returnivalues

Definition Description
PDU_STATPS_NOERROR Function call successful.
PDU_ERR_FCT_FAILED Function call failed.

PDU_ERR_PDUAPI_NOT_CONSTRUCTED | D-PDU API has ndtbeen constructed before.

PDU_ERR_JNVALID_PARAMETERS Invalid NULL-pointer for phCLL, invalid NULL pointer for pClICreateHlag,

or invalid résource id.

PDU_ERR_[COMM_PC_TO_VCI_FAILED Communication between host and MVCI protocol module failed.

PDU_ERR_RESOURCE_BUSY Resource busy. Resource already in use.

PDU_ERR_MODULE_NOT_CONNECTED MVCI  protocol module has not been connected. PBee

PDUModuleConnect function.

PDU_ERR_INVALID_HANDLE Invalid MVCI protocol module handle.

9.4.10 PDUYDestroyComLogicallLink

9.4.10.1 Rurpose

Destroys the given ComLogicalLink.

9.4.10.2 Behaviour

a)
b)

c)

d)

50

Validate all input parameters.
This function destroys all unread items in the ComLogicalLink's event queue.

All ComPrimitives  for the  ComLogicalLink are cancelled without generating a
PDU_COPST_CANCELLED event (because the handle of the ComLogicalLink is no longer valid).

Any items that have been previously “read” by using PDUGetEventitem are still “reserved” by the
application. A call to PDUDestroyltem is still necessary to release any “reserved” memory.
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e)

f)

I1ISO 22900

The ComLogicalLink is disconnected from the physical resource.
The D-PDU API releases the physical resource from the ComLogicalLink.

1) Shared resource behaviour:

-2:2009(E)

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

unchanged.

— The physical resource remains connected to the physical bus if the sharing ComLogicalLinks are

NOT in the PDU_CLLST_OFFLINE state.

9.4.

EX1

9.4.

hM

hCl

9.4.

— If the ComLogcialLink had a lock on the physical ComParams and/or the physi
queue, the lock will automatically be removed. When the change of lock~status
information callback is made to the shared ComLogicalLinks indicating a change in
(See PDULockResource and PDUUnlockResource and PDU_IT_INFO).

2) Not shared resource behaviour:

— If the resource is not shared by other ComLogicalLinks, then-it becomes available t
system (PDU_RSCST_AVAIL_NOT_IN_USE).

The hCLL handle is no longer valid. No event items are queued<{during this function call.
10.3 C/C++ prototype

ERNC T_PDU_ERROR PDUDestroyComLogicalLink(tdNUM32 hMod, UNUM32 hCLL)
10.4 Parameters

hd Handle of MVCI protocal module.

L Handle of ComLogicallink to be destroyed.

10.5 Return values

Table 18 — PDUDestroyComLogicalLink return values

cal transmit
occurs, an
lock status

b the whole

Definition Description

PD

)_STATUS_NOERROR Function call successful.

PD

) ERR_FCT_RAILED Function call failed.

PD

) ERR_PDUAPI_NOT_CONSTRUCTED | D-PDU API has not been constructed before.

PD

) ERR_INVALID_HANDLE Invalid MVCI protocol module or ComLogicalLink handle.

PD

) LERR_ MODULE_NOT_CONNECTED | MVCI protocol module has not been connected. See PDUMo

HuleConnect

function

PDU_ERR_COMM_PC_TO_VCI_FAILED

Communication between host and MVCI protocol module failed.

9.4.11 PDUConnect

9.4.11.1 Purpose

Physically connect a ComlLogicalLink 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.

© 1SO 2009 - All rights reserved
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9.4.11.2 Behaviour

a) Validate all input parameters.

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

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

d) ConfignIAre and enable the ComLogicallLink filters. Use the URID table for the filter configuration unlesg the

client gpplication has configured filters prior to PDUConnect using any of the PDUIoCTL function calls:
PDU_START_MSG_FILTER, PDU_CLEAR_MSG FILTER, and PDU_STOP_MSG_FILTER. |[The
configyration by the client application overrides any D-PDU API internal configuration (tsing the URID

table.

e) Physically connect to the vehicle bus.

NOTE A physical connection to the vehicle bus is not done at the  time” of PDUConnect whgn a
PDU_CPPT_STARTCOMM is required to determine proper physical bus parameters, e.g. connection for
ISO_OBD_on_ISO_15765_4 (OBD on CAN). (See J.1.3.4.). Improper configdration of physical ComParams dould

cause sjgnificant bus errors.

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

9.4.11.3 (¢/C++ prototype

EXTERNC [I_PDU_ERROR PDUConnect(UNUM32 hModiXUNUM32 hCLL)

9.4.11.4 PRarameters

hMod Handle of MVCI protocol(module.

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

9.4.11.5 Return values

Table 19 — PDUConnect return values

Definition

Description

PDU_STATPS_NOERROR

Function call successful.

PDU_ERR_FCTFAILED

Function call failed.

PDU ERR DOEIADL ANAOT _CONSTDLIOTEN

PDROLLADL L nai-b. ts tad baf
L~ | L TOTO

DO T INO T o ooTNO T T oo T o

Ty TSt CeTTCOoOrSTattCt—oCTOTC:

PDU_ERR_INVALID_HANDLE

Invalid MVCI protocol module or ComLogicalLink handle.

PDU_ERR_CLL_CONNECTED

CLL is already in the “online” state.

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.
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12 PDUDisconnect

9.4.12.1 Purpose

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

9.4.12.2 Behaviour

-2:2009(E)

be in the

9.4.
EX1

9.4.
hM
hCl

9.4.

Validate input parameters.

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

Cancel all active (executing) ComPrimitives. Cancel all idle ComPrimitives from the-ComPrimif

All ComParam values and ComLogicalLink filters are preserved for a future'reeonnection (i.e.
returned to their default values).

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

red resource behaviour:
if the resource is shared by another ComLogicalLink, thenythe physical ComParams remain un

if the resource is shared by another ComLogicalkink, then the physical resource remains ¢
the physical bus if the sharing ComLogicalLinks dre NOT in the PDU_CLLST_OFFLINE state;

if the ComLogcialLink had a lock on the physical ComParams and/or the physical transmit que
will automatically be removed. When thexchange of lock status occurs, an information callbach

the shared ComlLogicalLinks indicating a change in lock status. (See PDULockRes
PDUUnlockResource and PDU_IT-INFO.)

12.3 C/C++ prototype

ERNC T_PDU_ERROR PDUDisconnect(UNUM32 hMod, UNUM32 hCLL)
12.4 Parameters

hd Handle of MVCI protocol module.

L Handle of ComLogicallLink to be disconnected from vehicle interface.

12.5 (Return values

the internal

ive queue.

hey are not

ved by the

changed;
bnnected to
ue, the lock

is made to
ource and

Table 20 — PDUDisconnect 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 handle or ComLogicalLink hand

le.

PDU_ERR_COMM_PC_TO_VCI_FAILED

Communication between host and MVCI protocol module failed.

PDU_ERR_MODULE_NOT_CONNECTED

function.

MVCI protocol module has not been connected. See PDUModuleConnect

PDU_ERR_CLL_NOT_CONNECTED ComLogicalLink is not connected.

© 1SO 2009 - All rights reserved
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9.4.13 PDULockResource

9.4.13.1 Purpose

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

If the function call is successful, the ComLogicalLink has been granted exclusive rights to the physical
resource based on the lockMask value (see Table D.2 — Resource lock/unlock values (bit encoded)).

Monitoring

The call to
on the sam

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

PDULockResource will fail if another ComLogicalLink already has acquired the requestéd,lock
B resource.

9.4.13.2 Behaviour

a) Validat

b) Check

e all input parameters.

for other locks and currently active transmissions on the resource. Resume with c) if this is nof

case. Qtherwise, return with value PDU_ERR_RSC_LOCKED or PDU_ERR_FCT_FAILED.

c) Set thg status of the ComLogicalLink's resource.

9.4.13.3 Behaviour — Use Cases

a) Transmit Queue Lock A lock on the transmit queue\will force a SUSPEND_TX_QUEUE to all g
ComLdgicalLinks sharing the physical resource. Any.new ComLogicallLink are assumed to have
ComPnmitive  queue in the SUSPEND_TX QUEUE mode. See PDUloctl fung

PDU_|

DCTL_SUSPEND_TX QUEUE. When *the lock on the transmit queue is release(

RESUME _TX QUEUE is sent to all , GamLogicalLinks sharing the physical resource

PDU_|

NOTE

DCTL_RESUME_TX_QUEUE).

When a ComPrimitive queue.is'suspended, tester present messages will also be stopped if enabled

CP_TegterPresentHandling).

b) Physiqal ComParam Lock (A lock on the physical ComParams (ComParam ActiveBuffer) will
terminate any ongoing transmissions. However, calls to PDU_COPT_UPDATEPARAM for phy
ComP3rams on a 2% ComLogicalLink will cause an error event for the 2

(PDU_|

FRR_EVT_RSC_LOCKED).

c) Automiatic unlocking An automatic unlock occurs during a PDUDestroyComLogicallLink

PDUDI

d) Chang
(PDU_

sconnectfunction calls.

ype

the

ther
heir
tion
i a
See

(see

not
sical
CLL

and

ack

of lock status When the lock status of a resource changes an information calll
— IS made 1o other ComLogicalLinks that are sharing the physical resource, informing

nem

that a lock status has changed. A client application can then call PDUGetResourceStatus to determine
the current lock state of the physical resource (see Table D.1 — Resource status values (bit encoded)).

9.4.13.4 C/C++ prototype

EXTERNC

54

T_PDU_ERROR PDULockResource(UNUM32 hMod, UNUM32 hCLL, UNUM32 LockMask)
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9.4.13.5 Parameters

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

(see Table D.2 — Resource lock/unlock values (bit encoded)).

9.4.13.6 Return values

Table 21 —PDULockResource 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 ComLagicalLink handle.

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

PDU_ERR_RSC_LOCKED The requested resource is already in the “locked” state.

9.4.14 PDUUnlockResource
9.4.14.1 Purpose

PDWUnlockResource releases the lock type on-the resource the ComLogicalLink is connected tq as long as
the Jock type has previously been locked by the'same ComLogicalLink.

If the function call is successful, the lockwill be released for the resource.
9.4.14.2 Behaviour

a) |Validate all input parameters.

b) |Set the status of the-€omLogicalLink's resource.

c) |When the lock-status of a resource changes, an information callback (PDU_IT_INFO) is made to other
ComLogicalkinks that are sharing the physical resource, informing them that a lock status has|changed. A

client application can then call PDUGetResourceStatus to determine the current lock state of the physical
resource (see Table D.1 — Resource status values (bit encoded)).

9.4.44:3CJ/C++ prototype

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

9.4.14.4 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 — Resource lock/unlock values (bit encoded)).
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9.4.14.5 Return values

Table 22— PDUUnlockResource 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__NMALLD:HANDLE lnvalid M\/Cl prnfnr\nl module or Coml nginnll ink handle

PDU_ERR_RSC_LOCKED_BY_OTHER_CLL | The requested resource is locked by a different ComLogicallLink:

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

PDU_ERR_RSC_NOT_LOCKED The resource is already in the unlocked state.

9.4.15 PDUYGetComParam

9.4.15.1 Rurpose

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 MV €l protocol module when it has exec

all previoug
previously T
for ComPar
using Ten
PDU_COPT]
ComParam
and commy

9.4.15.2 B

a) Validat
NOTE
b) Allocat

c) Fill out

9.4.15.3 (

Communication Primitives that currently exist in thes ComPrimitive queue and any chan
hade by this logical link via PDUSetComParam. The~sequence diagrams in Figure 19 — Exan
am buffer operation on a PDUConnect (1/5), Figure 20 — Example for ComParam buffer operg
pParamUpdate flag (2/5), Figure 21 — Example for ComParam buffer operation u
[ UPDATEPARAM (3/5) and the buffer diagram in Figure 22 — Example Buffer Diagram
buffer operation example (4/5), illustrate.thé relationship between the active buffer, working b
nication primitives.

behaviour

e all input parameters.

Pointer parameters(cannot be NULL.

e memory for the PDU_PARAM_ITEM result.

the ComParam information from the ComParam working buffer.

L/C++prototype

EXTERNC

Lited
ges
nple
tion
s5ing
for
iffer

I PDU_ERROR PDUGetComParam(UNUM32 hMod. UNUM32 hCLL. UNUM32 Para

nid,

56

PDU_PARAM_ITEM **pParamltem)
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9.4.15.4 Parameters

hMod Handle of MVCI protocol module.

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

Paramld ID value of the ComParam, which is to be requested. The MVCI protocol module

supplier provides the ComParam ID values in the MDF.

pParamltem Call-by-reference place for storing the Item with the requested ComParam from the
MDF, according to the specified Paramld. The item is allocated by the D-PDU API and
has to be released after use from the application by calling ~thie function
PDUDestroyltem(). Data structure described in 11.1.4.5.

9.4.15.5 Return values

Table 23 — PDUGetComParam 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 béen/constructed before.
PDU_ERR_INVALID_HANDLE Invalid MVCI protocel module Handle or ComLogicalLink hgndle.
PDU_ERR_INVALID_PARAMETERS Invalid ComParam ID or Invalid NULL pointer for pParamitem.
PDU_ERR_MODULE_NOT_CONNECTED MVCI protocol module has not been connected. See

PDUModuleConnect function.

PD

) ERR_COMPARAM_NOT_SUPPORTED |ComParam is not supported, e.g. because it is of type PD
PDU_PS_OPTIONAL or PDU_PC_UNIQUE_ID.

L PS _Ecu,

9.4.

Tab
con
buff

15.6 Example for ComParam Buffer Operation

e 24 — Example for ComParam Buffer Operation describes example operations of ComP
rol. Diagram representations of the sequence steps are reflected in Figure 19 — Example for
er operation on a PRUConnect (1/5) to Figure 23 — Example Diagram for ComPrimitive Queui

aram buffer
ComParam
ng (5/5).
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Table 24 — Example for ComParam Buffer Operation

Sequence Action Working Active Notes
(figure) Buffer (P2) | Buffer (P2)
1 PDUCreateCommLogicalLink Defaults Defaults This will be the state of the ComParams.
(1/5) (P2 will equal the default value in both
buffers.)
2 PDUGetComParam Defaults Defaults Obtains ComParam out of the Working
(1/5) Buffer.
3 DNDLISatCaombParam (D')—Rﬂ me) EN me Dafauilts Madifias tha ComParam in tha \AArl |ng
(1/5) Buffer.
4 PDUConnect 50 ms > 50 ms This function call copies the ComParams
(1/5) in the Working Buffer to the Active Bufier.
5 PDUStartCom Primitive1 50 ms 50 ms This Com Primitive is noew placed on|the
(1/5) (PDU_COPT_STARTCOMM) queue with an association to the Adtive
Buffer settings (P2=50"ms).
6 PDUSetComParam (P2=30 ms) 30 ms 50 ms Modifies the ComParam in the Working
(2/5) Buffer.
7 PDUStartComPrimitive2 30 ms 50 ms This Com,*Primitive is now placed on|the
(2/5) PDU_COPT_SENDRECV) with queue-with an association to the Working
TempParamUpdate flag set Buffer settings (P2=30 ms).
71 Return of function call 50 ms < 50 ms \This specification requires that |[the
(2/5) PDUStartComPrimitive2 Working Buffer is restored to Active Byffer
upon the return of the
PDUStartComPrimitive function call ith
the TempParamUpdateFlag set to| 1.
(Working Buffer P2 is reset to 50 ms.)
8 PDUGetComParam 50 ms 50 ms Gets the ComParam from the Working
(2/5) Buffer (P2=50 ms).
9 PDUSetComParam (P2=20 ms) 20'ms 50 ms Modifies the ComParam in the Working
(3/5) Buffer (P2=20 ms).
10 PDUGetComParam 20 ms 50 ms Gets the ComParam from the Working
(3/5) Buffer (P2=20 ms).
11 PDUStartCom Primitive3 20 ms 50 ms This Com Primitive is now placed on|the
(3/5) (COPT_SENDRECV) queue with an association to the Agtive
Buffer settings (P2=50 ms).
12 PDUStartCom‘Rrimitive4 20ms > 20 ms This function call copies the Working
(3/5) (COPT_UPRPDATEPARAM) Buffer into the Active Buffer after whigh it
is placed on the queue. (Active Buffef P2
is set to 20 ms.)
13 PBUSetComParam (P2=40 ms) 40 ms 20 ms Modifies the ComParam in the Working
(3/5) Buffer (P2=40 ms).
14 PDUGetComParam 40 ms 20 ms Gets the ComParam from the Working
(3/5) Buffer (P2=40 ms).
15 PDUStartCom Primitive5 20 ms 20 ms This Com Primitive is now placed on the
(3/5) (COPT_SENDRECYV) queue 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
(5/5) (COPT_SENDRECYV) with queue with an association to the Working

TempParamUpdate flag set

Buffer settings (P2=40 ms).
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9.4.15.7 Example for ComParam buffer operation for PDUConnect

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

Application D-FDU AP Working buffer || Active buffer | | Cof* gueue
L PDUCreateComLogicalLink(} : ! !
* ( P2=de[aullj [ P2=default j
S 1]

]
]
]
]
getvalus(P2) :

result=dafault U
% __________

PDUConnect()

Move Workingtovictive

IRaplao& Active |

|
s ¢ i
! | P2=50ms CoP1 using
PDUStariComPrimitive({CoP1, PDU_COPT_STARTCOMM)] | : P2=50ms
|
queus(CoP1, F‘DU_(!}DPT_STARTCDMM)[) .
T t <
| |
=== =======C9r=—==== am | |
| | |
| | |
| | |
| | | T
| | M
- |
status it fCoP Finished) PR | - :
ddddd - i
______ - |
______ o /
he— — ComPri mm\ri E[nlshec_l | E
i /
- - /
— CoP1 used F2=50ms
for the life of the CoP
L
| | | T

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

9.4.15.8 Example for ComParam buffer operation using TempParamUpdate flag

Figure 20 — Example for ComParam buffer operation using TempParamUpdate flag (2/5) 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 30ms. When the ComPrimitive (CoP2) is started with the
TemParamUpdate flag set to 1, the ComPrimitive gets the working buffer of ComParams 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).
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|
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Figure 21 4+ Example for ComParam buffer operation using PDU_COPT_UPDATEPARAM (3/5) shows
f operations to permanently move a ComParam from the working buffer to the active buffer,
ove does NOT affect other ComPrimitives which are currently executing or already in the

he example/ ComPrimtive (CoP3) is using a set of ComParams with P2 set to 50 ms.

wants to change this value for all future ComPrimitives to 20 ms. The working buffer gets set
ram valug of 20 ms. When the ComPrimitive (CoP4) is started with the CopTyps
PDU_COPT_UPBATEPARAM, the working buffer is moved to the active buffer. This change does not a
The CoP4 ComPrimitive finishes
PDU_COPS$TZFINISHED). Therefore, when the next ComPrimitive is started (CoP5), it will use a

sequence ¢
how this m
queue. In

application
P2 ComP

the CoP3| ComPrimitive.

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

ire 20 — Example for ComParam-buffer operation using TempParamUpdate flag (2/5)

xample for ComParam buffer operation using PDU_COPT_UPDATEPARAM

immediately

the
and
CoP
The
with
of
[fect
to
P2

(i.e. status is set

ComParam value of 20 ms.
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. E
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I I 1
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Figure 21 — Example for ComParam buffer operation using PDU_COPT_UPDATEPARAM (3/5)

9.4.15.10 Example for ComParam buffer attachment to a ComPrimitive

Figure 22 — Example Buffer Diagram for ComParam buffer operation example (4/5) 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.
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The physical ComParams are handled uniquely such that all ComLogicalLinks sharing a physical resource will
read the same physical ComParam values. Any ComLogicalLink may modify the physical ComParams unless

a ComLogicalLink has

PDULockResource function).

requested exclusive privilege to control

the physical

ComParams (See

NOTE Physical ComParams cannot be changed using the TempParamUpdate flag in a PDUStartComPrimitive
function call.
Working buffer is moved to
Queued active buffer at the time CoP4
Client (PDU_COPT_UPDATEPARAM) is
E E placed in the CoP queue
£ S
[
£ E
§ \:
2 K
§ | [ / . =
o o v ComlLogicalLink
& Work{ng buffer = | Queued active buffer |
/ CoP quaua:
b T
Aifach the 6| CoP6 - PDU_COPT_SENDRECV - P2=40ms - TempParamUpdate=1
orrect 5 [CoPS5- PDU_COPT_SENDRECY - P2=20ms - TempParamUpdate=0
CgmParam 4| 4 - K | ARAM
buffef to the CoP 3| CoP3 - PDU COPT SENDRECV - P2=50ms - TempParamUpdate=0 Queued active buffer is moved to
at the time the 2 [CoPZ-PDU_COPT_SENDRECY - PZ2=30ms - JempParamUpdate=1 Active buffér atjthe time CoP4
CoP {s placed in 1 [CoP1 - POU_COPT_STARTCOMM - P2=50ms - TempParamUpdate=0 (PDU_COPT \UPDATEPARAM) is
the GoP queue. 1 executed from the CoP Queue.
Active buffer  |«——{  Queued active buffer } (statys =RDU_COPST_EXECUTING)
r=—=—=—="77 I - T T E T T T T E T T T T T T T T |
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I e | : 7 g
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Rigure 22 — Example Buffer Diagram for ComParam buffer operation example (4/5)
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Figure 23 — Example Diagram for ComPrimitive Queuing (5/5) gives an additional example of the order of

ComPrimitive queuing for the above ComPrimitive sequence operation.

9.4.

9.4.

The
ComLogicalLink. The ComParam:will be stored in a working buffer ComParam set. Thus, multiple

cha

ComParam set of all ComParam changes will become active for the ComLogicalLink on a PDY
whgn a ComPrimitive ef\type PDU_COPT_UPDATEPARAM is issued. A temporary set of

cha

9.4.

a)

b)
9.4,

a)

b)

The CoP gets associated
with the QB or WB when it

gets added to the CoP gueus

The WB is copied to the QOB
before the
POUSanComPrimitive

P2=40ms. is not used by

funct CoP5 because the
\ e POUSetComParam
came after the CoPd e
) The QB is copied to the AB was queved =

when the CoP executes

i
[
'
. 7
[] s -
'

A ::,

CoPbre Pz=dOms |

CoP5  P2=20ms "

. FOUSelComParamiFz, 40ms) " The QB is copied to

T CoPde d FOUSetComFaram{Fz, 20ms) | g‘;lﬁ?ﬁﬁecfme::rﬂive

e s Iy -mmmammT function retusng

CoPZie P2=30ms ¢rt—=""""""

FOUSetComFaram{Fz, 30ms) |
CoP1 P2=50ms

Legend:

UF = CoP of PDU_COPT_UPDATERARAM type
TP = CoP with TempParambl/pdate flag set

QB = Queued Buffer

AB = Active Buffer

WEB ='Working Buffer

Figure 23 — Example Diagram‘*for ComPrimitive Queuing (5/5)

16 PDUSetComParam

6.1 Purpose

PDUSetComParam function ‘transfers a ComParam setting to the D-PDU API for

hges can be achieved by, multiple sequential calls of the PDUSetComParam function. The wqg

nges can also be used for individual ComPrimitives (See PDUStartComPrimitive function).

16.2 Behaviour
Validatexall input parameters.

NOTE

Pointer parameters cannot be NULL.

the given
ComParam
rking buffer
Connect or
ComParam

Copy the parameter data to the ComParam working buffer.

16.2.1 Behaviour — Use Cases

Use Case: “ComlLogicalLink, not connected” The ComParam working buffer will be moved to the

ComParam active buffer after calling the function PDUConnect.

Use Case: “ComlLogicalLink, connected”
PDU_COPT_UPDATEPARAM will copy the working buffer to the queued active buffer and

Initiating a PDUStartComPrimitive function of type

queue the

ComPrimitive in the ComLogicallLink's internal ComPrimitive Queue. The ComParam queued active buffer
will be moved to the ComLogicalLinks active buffer when the ComPrimitive starts execution (i.e. the

ComPrimitive PDU_COPST_EXECUTING event occurs).
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c)

d)

f)

9.4.16.3 (/C++ prototype

EXTERNC | T-PDU_ERROR PDUSetComParam(UNUM32 hMod, UNUM32 hCLL, PDU_PARAM_IT

NOTE 1 If the CLL is in the PDU_CLLST_COMM_STARTED state and tester present handling is enabled

(see

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

message to be sent immediately, prior to the initial tester present cyclic time.

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

CP_P3Func, CP_P3Phys.

Use Case: “ComLogicalLink, connected” and ComPrimitive (with TempParamUpdate-Flag
to "1") This ComPrimitive will use the ComParams contained in the working buffer, NOT the active bu
These ComParams shall be in effect for the ComPrimitive until it is finished. The ComParams for

set
ffer.
the

ComPrimitive will not change even if the “Active” or “Working” buffers are modified by any subsequent

aldlTl.

Physical ComParams cannot be changed using the TempParamUpdate Flag.

ase: Physical BusType ComParam Change A ComParam of type” ComParamTy

the physical ComParams. The ComLogicalLink which uses the PDULockResource to lock the phys
ComParams will get exclusive rights to modify the physical GomParams for the resource
PDULdckResource function). If a “non-owning” ComLogicalLink attempts to modify a physical ComP4
after PDU_COPT_UPDATEPARAM, the D-PDU API wil generate an error event
(PDU_ERR_EVT_RSC_LOCKED) indicating the requested ¢hange is not possible. If one or n
ComParams cannot be set, PDU_COPT_UPDATEPARAM CoP generates (
PDU HRR_EVT_RSC_LOCKED error event. The other\ComParams are set. The CLL generatsg
PDU_QOPST_FINISHED event, indicating that the CoP completed. The CLL continues with the
CoPs. [The CoPs already queued at the moment the\error occurs are not cancelled.)

ase: Unique ID Type ComParam” Change Changes to any ComParam of
PDU_RC_UNIQUE_ID are prohibited <\‘using PDUSetComParam. A ComParam of
PDU_RC UNIQUE_ID is wused only)" by the functions PDUSetUniqueRespldTable
tUniqueRespldTable.

Use Case: Tester Present (PDUPC_TESTER_PRESENT) Type ComParam Change Changes to
ComParam of type PDU_RC-TESTER_PRESENT cannot be changed temporarily using

TempHaramUpdate flag in-~the PDU_COP_CTRL_DATA structure. (See Structure to contrg
ComPrimitive's operation-(used by PDUStartComPrimitive).) Once tester present handling is enabled
message is sent immediately, prior to the initial tester present cyclic time (CP_TesterPresentTime). A
initial tlansmission the-periodic tester present interval begins.

ction

e =
per
Hate
dify
sical
see
ram,
tem
hore
DNE
S a
next

ype

ype
and

any
the

a
the
\fter

[EM

R " N
pralrdriimertit)

9.4.16.4 Parameters

hMod Handle of MVCI protocol module.
hCLL Handle of ComLogicalLink for which the given ComParam is to be set.
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ComParam item structure with the ComParam element to be set. The structure can be

allocated from the D-PDU API by calling the function PDUGetComParam(). It has to be
filed with the desired ComParam value by the application before calling this function.
The value information (min value, max value, default value) can be extracted from the

MDF by the application. The data structure is described in 11.1.4.5.

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

9.4.16.5 Return values

Table 25 — PDUSetComParam return values

Definition

Description

PD

)_STATUS_NOERROR

Function call successful.

PD

) ERR_FCT_FAILED

Function call failed.

PD

) ERR_PDUAPI_NOT_CONSTRUCTED

D-PDU API has not been constructed before.

PD

_ERR_INVALID_HANDLE

Invalid MVCI protocol modulethandle or ComLogicalLink ha

ndle.

PD

) ERR_COMPARAM_NOT_SUPPORTED

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

PDU_PC_UNIQUE_ID!

PD

) ERR_MODULE_NOT_CONNECTED

MVCI protocol module has not been connected. See

PDUModuleConnect function.

PD

)_ERR_INVALID_PARAMETERS

One of the folloewing conditions is invalid:
— Invalid ComParam ID
— _\Invalid ComParam structure

<) NULL pointer for pParamltem

— ComParam value specified cannot be supported b

protocol module hardware/software.

y the MVCI

9.4.

9.4.

Thel PDUStartComPrimitive function creates a ComPrimitive (used for sending/receiving data) of 4
and|initiates itstexecution. The execution depends on the ComPrimitive type and the protocol impl
The|l D-PDU.data to be sent is referenced by pCoPData. The PDU_COP_CTRL_DATA structy
addjtional_control over the execution (see 11.1.4.17). The phCoP is a call-by-reference place
ComPrimitive handle (assigned by the D-PDU API) will be stored for further API function
ComPrimitive's status (see Status code values and 11.1.4.11.1 for further descriptions) can be re

17 PDUStartComPrimitive

7.1 Purpose

given type,
ementation.
re provides
where the
calls. The
quested via

the APTTunction PDUGetStatus() or can be refrieved as an event item.

NOTE

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

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

PDU_ERR_INVALID_HANDLE will be returned for a function call referencing the destroyed ComPrimitive.)

9.4.

a)

17.2 Behaviour

Validate all input parameters.

NOTE 1 Required pointer parameters cannot be NULL.
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b)

d)

9.4.17.2.1 |Behaviour — Use Cases

a)

b)

c)

d)

66

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

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

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

NOTE 2 At the time the ComPrimitive is queued, the set of ComParams “tied” to the ComPrimitive will be a
copy of the queued active buffer. The queued active buffer will be an exact match to the active buffer for the
ComLogicalLink if there is no ComPrimitive previously queued of type PDU_COPT_UPDATEPARAM. This
ensures that the set of active ComParams for a ComPrimitive is deterministic at the time the ComParam buffer
is ftied™tothe ComPrimitiveSee Figure 23— Exampte DiagranT for ComPrimitive Queuing (575 for example

hapdling of ComPrimitive queuing.

— The ComPrimitive shall use the ComParams from the “Working” buffer if TempParamUpdate is sé¢t to
1 (See PDU_COP_CTRL_DATA structure in 11.1.4.17).

NQTE 3 If TempParamUpdate is set to 1, the ComParam Working Buffer is restored to-the Active Buffer when
thig PDUStartComPrimitive function call returns.

NQTE 4 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 canngt be
changed temporarily by a ComPrimitive. If the physical ComParams are locked by another ComLogicallink,
thgn a PDU_COPT_UPDATEPARAM will generate an error event (PDU-ERR_EVT_RSC_LOCKED) if phygical

set of ComParams “tied” to a ComPrimitive shall be.in effect for the ComPrimitive until |it is

finjshed or cancelled. The ComParams for the ComPrimitive will not change even if the “Activg” or
orking” buffer is modified by any subsequent «calls to PDUSetComParam | or

— The ComPrimitive shall use the UniqueReéspldTable from the “Active” table. Tempdrary
UniqueRespldTables are not supported. “The UniqueRespldTable shall be in effect for|the
CgmPrimitive until it is finished. The UnigueRespldTable for the ComPrimitive will not change even if

“Active” table is modified by jany 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.

See 9.p.6 for detailed description on the different ComPrimitive types and how they are used in| the
different states of the/€omLogicallink.

Use Chpse: Initial receive handling A transport layer should use the UniqueRespldentifer table |and
ComP4grams\>ftom the currently active SendRecv ComPrimitive for initial receive handlind of
frames messages If the ComLogicalLink does not have an act|ve SendRecv ComPrimitive, then
currentlactive be-used—Once-the frame/message-is-bou itive
the set of ComParams attached to the CoP should be used for any further processmg (e g. receive
timing).

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

Use Case: CLL State Change = (any state -> PDU_CLLST_OFFLINE) The ComLogicallLink transitions

to PDU_CLLST_OFFLINE from any other ComlLogicalLink state on a successful function call to
PDUDisconnect or on a loss of communication to a module. All ComPrimitives currently executing (i.e.
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periodic) and all ComPrimitives in the CoP queue will be cancelled. A status event item,
PDU_COPST_CANCELLED, is generated for each active CoP for the ComLogicalLink. The orders of
events 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.

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. 1SO 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

9.4.

Wheén a ComPrimitive changes status, a status event item is generated (see Status code v

follg

a)

NumSendCycles != 0 will not be allowed (result = PDU_ERR_CLL_NOT_STARTED)). R
ComPrimitives can be used to monitor the vehicle bus in this ComLogicallink
PDU_COPT_SENDRECV with NumSendCycles = 0 and NumReceiveCycles != 0).

Use Case: CLL State Change (PDU_CLLST_ONLINE -> PDU_CLLSTCCOM_STAI
ComLogicalLink changes state from PDU_CLLST_ONLINE to PDU_CLLST)COM_STA
successful execution of the ComPrimitive of type PDU_COPT_STARTCOMM.If tester presq
is enabled (see CP_TesterPresentHandling), the message is sent immediately, prior to the
present cyclic time (CP_TesterPresentTime). After initial transmissionthe’/tester present peri
is started.

NOTE Tester Present messages are only enabled in the state PDUCLLST_COM_STARTED.

Use Case: CLL State Change (PDU_CLLST_COMSTARTED -> PDU_CLLST_ON
ComLogicalLink changes state from PDU_CLLST _COM_ STARTED to PDU_CLLST_ON
successful execution of the ComPrimitive of type PDU_COPT_STOPCOMM. All ComPrimitiv|
executing (i.e. periodic) and all ComPrimitives in the CoP queue will be cancelled when this C
successfully executes or when the ComLogicalLink transitions to PDU_CLLST_OFFLINE. A 3

bceive only
state (i.e.

RTED) The
RTED after
nt handling
nitial tester
bdic interval

LINE) The
LINE after
es currently
pmPrimitive
status event

item, PDU_COPST_CANCELLED, is generated,for each active CoP for the ComLogicalLink.

17.2.2 Behaviour — ComPrimitive status events

alues). The
wing list describes each status change use case.

Use Case: CoP State Change (IDLE -> EXECUTING) When a ComPrimitive is removed from the CoP
Queue for execution, the'status of the ComPrimitive is set to PDU_COPST_EXECUTING.

ffer to the

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

NOTE_1>+If the CLL is in the PDU_CLLST_COMM_STARTED state and tester present handling is
CP+TesterPresentHandling) any changes to one of the tester present ComParams will cause the t
message to be sent immediately, prior to the initial tester present cyclic time.

enabled (see
ester present

NOTE 2 Protocol handler always waits the proper P3Min time before allowing any transmit. Se¢ CP_P3Min,

CP_P3Func, CP_P3Phys.

If the CoP is of type PDU_COPT_RESTORE_PARAM, copy the active buffer to the working buffer
and immediately set the state to PDU_COPST_FINISHED.

If the protocol cannot handle the length of a ComPrimitive, an error event,
PDU_ERR_EVT_PROT_ERR, is generated and the ComPrimitive is put into the FINISHED state. A
protocol handler may be defined by ComParams which are used to validate a ComPrimitive size and

therefore could reject a ComPrimitive based on the length of the PDU (e.g. see
CP_HeaderFormatKW).
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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 periodic cycles.

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 G
PDU_C

— Cdg

9.417.3 (

EXTERNC

OPST_CANCELLED on the following conditions:
PDUDisconnect was issued for the ComLogicalLink.
PDUDestroyComlLogicallLink was issued for the ComLogicalLink.
PDUCancelComPrimitive was issued for the ComPrimitive.

ComPrimitive of type PDU_COPT_STOPCOMM has completed and there were ComPrimit
rrently executing or in the CoP queue.

mmunications were lost to the MVCI protocol module.

L/C++ prototype

T_PDU_ERROR PDUStartComPrimitive(UNUM32 hMod, UNUM32 hCLL, T_PDU_C(
CoPType, UNUM32 CoPDataSize, UNUM8 *pCoPData, PDU_COP_CTRL_D/
*pCopCtriData, void *pCoPTag, UNUM32 *phCoP)

ase: CoP State Change (any state -> CANCELLED) A ComPrimitive will transitiorlx to

ves

DPT
ATA

9.4.17.4 Rarameters

hMod Handle of MVCI protacol module.

hCLL Handle of the ComLogicalLink for which the ComPrimitive shall be started.

CoPType Type of the)ComPrimitive to be started. See ComPrimitive type values for a lis{ of
ComPrimitive types.

CoPDataSige Sizeof data for the ComPrimitive; if 0, no data is supplied.

pCoPData Reference of the buffer holding the data; NULL if no data is supplied.

pCoPCtrIDTta Pointer to the control data structure for the ComPrimitive; NULL if no control datq is
supplied Data structure described in 11 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

pCoPTag Application-specific tag value providing additional information concerning the event
source (e.g. pointer into application-specific structure for ComlLogicalLink). The
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.

phCoP Call-by-reference place for storage of ComPrimitive handle. This unique handle is
assigned by the D-PDU API for this new ComPrimitive.
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Table 26 — PDUStartComPrimitive 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.

PD _ERR_( L1 _h[ )|_( SONNECTED Coml ngir\nll ink is not connected

PDU_ERR_TX_QUEUE_FULL The ComLogicalLink's transmit queue is full; the ComPrimitive could not
be queued.

PDU_ERR_RSC_LOCKED_BY_OTHER_CLL |The ComLogicalLink's resource is currently | locked |py another

ComLogicalLink.

PD

)_ERR_INVALID_PARAMETERS

Invalid NULL pointer for phCoP or pCepData or pCopCitr

Data or the

expected response structure for) & ComPrimitive| with the
NumReceiveCycles != 0 is NULL orhas 0 entries.

PDU_ERR_COMM_PC_TO_VCI_FAILED Communication between host and-MVCI protocol module fajled.

PDU_ERR_TEMPPARAM_NOT_ALLOWED Physical ComParams cannot'be changed as a temporary ComParam.

PDU_ERR_INVALID_HANDLE Invalid MVCI protocol,module handle or ComLogicallLink hapdle.

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

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

9.4.18 PDUCancelComPrimitive

9.4.18.1 Purpose

Carjcel the current running operation for the given ComPrimitive.

9.4.18.2 Behaviour

a) |Validate input parameters.

b) |Remove ComPrimitive from the CoP Queue.

c) |Set status of ComPrimitive to PDU_COPST_CANCELLED.

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

9.4.18.3 C/C++ prototype

EXTERNC T_PDU_ERROR PDUCancelComPrimitive(UNUM32 hMod, UNUM32 hCLL, UNUM32 hCoP)
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9.4.18.4 Parameters

hMod

hCLL

hCoP

Handle of MVCI protocol module.
Handle of ComLogicalLink.

Handle of the ComPrimitive which is to be cancelled.

9.4.18.5 Return values

Table 2/ — PDUCancelComPrimitive return values

Definition Description
PDU_STATPS_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 handle or.ComLogicalLink handlg or

ComPrimitive handle.

PDU_ERR_[COMM_PC_TO_VCI_FAILED Communication between host and MVC] protocol module failed.

PDU_ERR_MODULE_NOT_CONNECTED MVCI  protocol module has)* not been connected.

PDUModuleConnect function.

PDU_ERR |

CLL_NOT_CONNECTED ComLogicallink is not connected.

9.4.19 PDU

9.4.19.1 BH
Retrieve eV
an MVCI p
the event it

For definitio

9.4.19.2 K
a) Validat
NOTE 1

b) Allocat

GetEventltem

urpose
otocol module or ComLogicalLink ‘as input parameter to identify the event source. After retrie
m, the application can evaluate.the type of item and then access the item-specific data.

n of PDU_EVENT_ITEM'and event types, see 11.1.4.11.

behaviour
e all input parameters.
Pointerparameters cannot be NULL.

e memory for PDU_EVENT _ITEM.

ent item data (PDU_EVENT_ITEM) for given event source. PDUEventltem expects a referende of

ving

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 API. It is destroyed by the application after use by
calling the API function PDUDestroyltem() (see 9.4.20).
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9.4.19.3 C/C++ prototype

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

9.4.19.4 Parameters

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

NOTE If hMod is set to PDU_HANDLE_UNDEF then the hCLL handle is ignored
hCIL Handle of the ComLogicalLink for which the event item is ‘to~ be| retrieved;
PDU_HANDLE_UNDEEF if an item for the given MVCI protocol module'is to b retrieved
(e.g. MVCI protocol module events).
pEVentltem Call-by-reference place for storing the pointer to the event litem corresponding to the

given event, hMod and hCLL. Returns NULL if no resultiitem is available. Data structure
is described in 11.1.4.11.

9.4.19.5 Return values

Table 28 — PDUGetEventitem return values

Definition Description
PDU_STATUS_NOERROR Function call'successful.
PDU_ERR_FCT_FAILED Functiori/call failed.
PDU_ERR_PDUAPI_NOT_CONSTRUCTED |D-PBU API has not been constructed before.
PDU_ERR_INVALID_HANDLE lavalid MVCI protocol module handle or ComLogicalLink hangle.
PDU_ERR_INVALID_PARAMETERS Invalid NULL pointer for pEventltem.

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_EVENT_QUEUE-EMPTY No more event items are available.

9.4.20 PDUDestroyltem

9.4.20.1, -Purpose

Destroy the given item (works with all created items: item data type has to be casted). See D-PIDU API item
type values for the different type of items for the D-PDU API.

9.4.20.2 Behaviour
a) Validate all input parameters.
NOTE Pointer parameters cannot be NULL.
b) Validate item type to be destroyed (see 11.1.4.2 for the description of item types).

c) Free memory reserved by the D-PDU API.
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9.4.20.3 C/C++ prototype

EXTERNC T_PDU_ERROR PDUDestroyltem(PDU_ITEM *pltem)

9.4.20.4 Parameters

pltem Pointer to the item to be destroyed. The data structure is described in 11.1.4.2.

9.4.20.5 Return values

Table 29 — PDUDestroyltem 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_PARAMETERS Invalid item type or the pltem parameter is-NULL. See 11.1.4.2 for|the
different type of items possible.

9.4.21 PDURegisterEventCallback

9.4.21.1 Rurpose

Register or|unregister a callback function for event notification, By default, event notification is deactivated

9.4.21.2 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 Sygtem
(i.e. D-RDU 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, ComLogicalllink).

d) Figure P4 — Sequence of event handling shows the internal handling of events in the D-PDU API.
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ComPrimitive
or
ComLogical
Event Item

YES Use ComlLogical Link

defined for Callback function

NO /ﬁ

9.4.

EX1

9.4.

hM

1.4 Parameters

bd

Is Callback function
defined for Module

Is "Default” Callback
function defined for
System (PDU API)

1.3 C/C++ Prototype

/ Module
Event ltem

Use Module Callback
function

System
(PDU API)
Event ltem

YES \ Use Default Callback
function

Figure 24 — Sequence of event handling

ERNC T_PDU_ERROR PDURegisterEventCallback(UNUM32 hMod, UNUM32 hCLL, CALLBACKFNC

EventCallbackFunction)

Handle of a Module if an event callback function shall be registefed for the
Module/System events. If hMod is PDU_HANDLE_UNDEF, the hCLL parameter is

hCLL

EventCallbackFunction

4 ol oldbla Hla 1 £ ' H ok o 4 4 Ib k H
not—usSed, —and—the—Canoack— runctomT 1S usSed—Tor—oystem—event—catbacks (|.e.

DLL/Shared Library error events.)

Handle of ComLogicalLink if an event callback function shall be registered with
respect to a ComlLogicalLink 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 be returned.

Reference of callback function to be used for event notification. Or NULL to
deactivate the callback mechanism. C/C++ qualifier described in 11.1.2.
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9.4.21.5 Return values

Table 30 — PDURegisterEventCallback 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_W:HANDLE lnvalid MV/Cl prnl‘nr\nl module handle or Coml ngir‘nll nk handle

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_[CLL_CONNECTED ComLogicalLink is not in the OFFLINE state and.cannot accept|the
registration of a new callback.

9.4.22 EventCallback prototype

9.4.22.1 Rurpose

The Event(allback 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'$ callback function as a parameter. After registratioryy 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 hapdle

of the resodirce (i.e. MVCI protocol module or ComLogicalkink) causing the event and an application-sp€

tag. The ap
events for t

The runtim
unnecessal
D-PDU API
thread to d
callback roy

NOTE 1 A
ComLogicallj
PDURegiste
transitions fr
each is a s
ComLogicallj

The applicq

plication can process the event immediately.or pass it to an internal thread, which processeg
ne specific resource (i.e. MVCI protocol madule or ComLogicalLink).

b duration of the event callback function shall be as short as possible in order to avoid
y blocking of the D-PDU API software. The callback function will be called on the thread of
therefore it is recommended that the application callback function post an event to wake ang
p the reading of the event_data. If the application shall make a D-PDU API function call in
tine, then PDUGetEventltem/is the only permitted call.

Il events (status, error.and results) generated by a ComLogicalLink or ComPrimitive will be placed in
ink's Event Queue, An.event callback is either generated when there are events in the queue wher

bm empty to NOT empty. In other words, multiple events will not generate multiple callbacks even th
eparate event.item in the Event Queue. The application is responsible for reading ALL events from
ink's Event Queue before another call back will be generated.

tion,shall be careful when registering the same callback function to multiple ComLogicalLink

this case,

running on &

NOTE 2

he callback function should be re-entrant just in case another ComLogicalLink (which may

cific
the

any
the
ther
the

the
the

EventCallback function is called that registers a callback function or the ComLogicalLink's Event Qyieue

bugh
the

5. In
be

g.

If there is NO ComLogicalLink callback registered for a specific ComLogicalLink, and a Module or System

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

module even

NOTE 3

ts would use the system callback.

all other D-PDU API functions exported from the DLL (see 9.7.2).
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In a Windows D-PDU API DLL, the callback function will have the same _stdcall calling convention as used for
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9.4.22.2 C/C++ prototype
void EventCallback(T_PDU_EVT_DATA eventType, UNUM32 hMod, UNUM32 hCLL, void *pCliTag, void
*pAPITag)

9.4.22.3 Parameters

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

hMod Handle of MVCI protocol module (PDU_HANDLE_UNDEF if not from a module (System
event r‘allhar‘k))

hCILL Handle of ComlLogicalLink causing the event (PDU_HANDLE_UNDEFR~if not from a
ComLogicalLink).

pClTag Tag value for a ComLogicalLink. This tag should be ignored if~the hCLL pprameter =
PDU_HANDLE_UNDEF. This is an application-specific tag .value providing additional
information concerning the event source (e.g. pointer onto application specific gtructure for
ComLogicalLink).

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

9.4.22.4 Return values

No feturn values are defined for this function.

9.4.23 PDUGetObjectld

9.4.23.1 Purpose

Retrieve the item id for given item:of a given type. PDUGetObjectld expects the item type and the hame of the

iter] as input parameters to identify the item. It then retrieves the id of the given item. The item id |can also be

obtgined by parsing the MDF ile.

9.4.23.2 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.

9.4.23.3 C/C++ prototype

EXTERNC T_PDU_ERROR PDUGetObjectld(T_PDU_OBJT pduObjectType, CHAR8* p

UNUM32 *pPduObjectld)
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9.4.23.4 Parameters

pduObjectType Enumeration ID of object type. See Object type values.
pShortname Pointer to the shortname of object, e.g. ComParam “CP_P2Max”.
pPduObjectld Call-by-reference place for storing the PDU Object ID for “Shortname” of

“pduObjectType ”. The id will be set to PDU_ID_UNDEEF if the PDU API has no valid
Object Id for the requested object type and shortname.

9.4.23.5 Return values

Table 31 — PDUGetObjectld return values

Definition Description
PDU_STATPS_NOERROR Function call successful.
PDU_ERR_FCT_FAILED Function call failed.

PDU_ERR_PDUAPI_NOT_CONSTRUCTED PDU API has not been constructed before.

PDU_ERR_MODULE_FW_OUT_OF_DATE The D-PDU API library has a newerc¢version than the MVCI protpcol
module firmware. The MVCI protacol 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_INVALID_PARAMETERS At least one of the parameters is invalid (ObjectType, ShortName), or
the pointer to the pPduObjectld is NULL.

9.4.24 PDUGetModulelds

9.4.24.1 Rurpose

Obtain module type Id, module handle infermation, 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 informatign is
used to access the individual modutes in most D-PDU API function calls.

An information callback oc€urs (see PDU_INFO_MODULE_LIST_CHG: Information event values) when a chgnge
in the list pf MVCI protocol modules is detected by the D-PDU APIL. The client application should |call
PDUGetModulelds again to get the new list of available MVCI protocol modules. The module handles (hNlod)
for moduleg which<have already been detected will not be changed. A module which has been connected to
(See PDUNloduleConnect) will maintain its handle (hMod) even after communication has been lost to| the
module. In {his-case, the module handle is destroyed only after a PDUModuleDisconnect or PDUDestruct.

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

9.4.24.2 Behaviour
a) Validate input parameter.

NOTE 1 Pointer parameter cannot be NULL.
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Allocate PDU_MODULE_ITEM structure and fill the call-by-reference variable pModuleldList. The
D-PDU API structure (pModuleldList) has to be freed by calling PDUDestroyltem from the application.

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

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

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

Table 32 — Example of unique handles per interface type

Ethernet Interface

Wireless Interface

USB, Interface

hMod

0x00000001

0x00000002

0x00000003

ModuleTypeld

0x00000001

0x00000001

0x00000001

ModuleStatus

PDU_MODST_AVAIL

PDU_MODST_AVAIL

PDU_MODST_A

VAIL

pVendorModuleName

“VCI 1"

“VCI 17

“VCI 17

pVendorAdditionallnfo

“Interface="Ethernet"”

“Interface="Wirelgss"

“Interface='"USB"

9.4.

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 ofimodule handles changes, an information gvent will be
generated to indicate that a new list of JMVCI protocol module handles is avaflable (See
PDU_INFO_MODULE_LIST_CHG event).

4.2.1 Behaviour — Use Cases

When an MVCI protocol module changes status, a status event item is generated (see Status cqde values).

The)

a)

following list describes each status change use case.

Use Case: Module State. = PDU_MODST_AVAIL This is the initial state of a MVCI protqcol module
when it is initially detected by the D-PDU API. NO status event item is generated on this injtial state. A
module shall be in the state PDU_MODST_READY to allow any API function calls to the njodule (See
PDUModuleConnecty.

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 te“begin an API session with the client application. NO status event item can be generated at this
time sbecause the function callback (PDURegisterEventCallback) can only be applied after the module is
in the'state PDU_MODST_READY.

c)

© 1SO 2009 - All rights reserved

se Case: Module State ange = N _ - N ] _READY) The
module transitions to PDU_MODST_NOT_READY when a condition occurs on the device which prohibits
execution of any further API calls. This condition may only be momentary while the module recovers from
the not ready state (e.g. PDU_IOCTL_RESET).

Use Case: Module State Change = (PDU_MODST_READY -> PDU_MODST_NOT_AVAIL) or
(PDU_MODST_NOT_READY -> PDU_MODST_NOT_AVAIL) The module ftransitions to
PDU_MODST_NOT_AVAIL on a loss of communication to a module. All ComPrimitives currently
executing (i.e. periodic) and all ComPrimitives in the CoP queue wil be cancelled
(PDU_COPST_CANCELLED). All active ComlLogicalLinks will go into the offline state
(PDU_CLLST_OFFLINE). The orders of events under the case of losing communications to a module
are: PDU_ERR_EVT_LOST_COMM_TO_VCI, PDU_COPST_CANCELLED, PDU_CLLST_OFFLINE,
and PDU_MODST_NOT_AVAIL.
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Use Case: Module State Change = (PDU_MODST_READY -> PDU_MODST_AVAIL) The module
transitions to PDU_MODST_AVAIL after a successful call to PDUModuleDisconnect. All resources are
freed for the module. NO status event item is generated since further event items will not be queued for

the module.

9.4.24.3 C/C++ prototype

EXTERNC T_PDU_ERROR PDUGetModulelds(PDU_MODULE_ITEM **pModuleldList)

9.4.24.4 Parameters

pModuleldlist Pointer for storing the pointer to Module Type Ids and the Module handles-fob

11.1.4.6.

9.4.24.5 Return values

Table 33 — PDUGetModulelds return values

all

modules that are connected to the D-PDU API. The data structure is desCribed in

Definition Description
PDU_STATUS_NOERROR Function call successful.
PDU_ERR_FCT_FAILED Function call failed.
PDU_ERR_INVALID_PARAMETERS Invalid NULL pointer for pModuleList.
PDU_ERR_PDUAPI_NOT_CONSTRUCTED | PDU API has not been constructed before.

9.4.25 PDUGetResourcelds

9.4.25.1 Rurpose

Obtain a list of resource ids from the D-PDU API for a given module that supports the resource
information] The resource data informatien\is defined as a protocol, bus type and pin(s). The object Ids fo
resource dgta information can be obtained by using the PDUGetObjectld function.

The caller qupplies a reference to.a’memory object that is of the type PDU_RSC_DATA. This object cont
resource data information (pReseurceldData) for a single set of resource data information. The D-PDU
shall generpte a PDU_IT RSC_ID object (pResourceldList) that has a list of resource Id's that match
given resource data information. The application shall release the D-PDU APl memory by ca
PDUDestrolyltem after ithas used the resource Id list information.

9.4.25.2 ehaviour

a) Validatt inpllf paramnfore_

Hata
the

ains
API
the
lling

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

c) Allocate memory for the pResourceldList result information.

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

Ids that match the resource data requested.
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9.4.25.3 C/C++ prototype

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

9.4.25.4 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.

pRésourceldData _ Call-by-reference place for the resource 1d data information for a particular mpdule type.
The data structure is described in 11.1.4.8.

pResourceldList Call-by-reference place for storing the Resource Id list for the selected resqurce data.
This item shall be destroyed by the application by calling PDUDestroyltem! The data
structure is described in 11.1.4.7.

9.4.25.5 Return values

Table 34 — PDUGetResourcelds return‘values

Definition Description
PDU_STATUS_NOERROR Function call successful.
PDU_ERR_FCT_FAILED Function callfailed.
PDU_ERR_PDUAPI_NOT_CONSTRUCTED PDU ARlthas not been constructed before.
PDU_ERR_COMM_PC_TO_VCI_FAILED Communication between host and MVCI protocol module failed.

PDU_ERR_MODULE_FW_OUT_OF_DATE The D-PDU API library has a newer version than the MYCI protocol
module firmware. The MVCI protocol module firmwarg 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 versipon than the
D-PDU API Library. The D-PDU API Library should be updated to work
with the MV CI protocol module firmware.

PDU_ERR_INVALID_PARAMETERS The reference pointer is invalid (NULL) for pResourgeldData or
pResrouceldList.

9.4.26 PDUGetConflictingResources

9.4.26.1, (Purpose

Provide_a list of resources that conflict \Alifh7 and cannot therefore be selected at the same. fimn7 ad a Specified
resource. The reason for the conflict may be that the resources utilise the same pin or utilise the same
controller. The D-PDU API uses the MDF and CDF to extract the information from all modules and module
types. It is possible to detect conflicting resources in a one-vendor D-PDU API system. When MVCI protocol
modules of more than one vendor are connected by a Y-cable, the system-integrator has to take care of any
conflicting resources. This information would only be addressed to multiple MVCI protocol modules if there is
more than 1 MVCI protocol module connected to a vehicle. It is the responsibility of the application to
determine which group of modules are connected to a single vehicle and to fill out the plnputModuleList
correctly.
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9.4.26.2 Behaviour

a) Validate all input parameters.

NOTE Pointer parameters cannot be NULL.

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

c) Allocate memory for the PDU_RSC_CONFLICT_ITEM structure.

d) Fill the call-by-reference variable pOutputConflictList. The D-PDU API structure (pOutputConflictList) has

to be frieed by calling PDUDestroyltem from the application.

9.4.26.3 (/C++ prototype

EXTERNC | T_PDU_ERROR PDUGetConflictingResources(UNUM32 resourceld, PDU-MODULE_ITEM

*pInputModuleList, PDU_RSC_CONFLICT_ITEM **pOutputConflictList)

9.4.26.4 PRarameters

resourceld The resource identifier to check for conflicts. The resource id is available from the

MDF file and PDUGetResourcelds function.

plnputModdleList List of modules to determine conflicts against{ The data structure is described in

11.1.4.6.

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

9.4.26.5 Return values

data structure is described in 11.4:4.9.

Table 35 — PDUGetConflictingResources return values

Definition

Description

PDU_STATPYS_NOERROR

Function call successful.

PDU_ERR_FCT_FAILED

Function call failed.

PDU_ERR_PDUAPI_NOT_CONSTRUCTED

PDU API has not been constructed before.

PDU_ERR_MODULE_FW~OUT_OF _DATE

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

PDU_ERR_JAPL.SW_OUT OF DATE

The MVCI protocol module firmware has a newer version than|the
D.PDLLAP] | |hrar\l The D.PDLLAP] | |hrar\ll should hg ||hdafad to

work with the MVCI protocol module firmware.

PDU_ERR_INVALID_PARAMETERS

Invalid resource ID, or one of the reference pointers (pInputModuleList
or pOutputConflictList) are invalid (NULL).

9.4.27 PDUGetUniqueRespldTable

9.4.27.1 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.
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When this function is called prior to a PDUSetUniqueRespldTable, the structure returned will contain the
ComParam information for only a single unique response and the UniqueRespldentifier will be set to
PDU_ID_UNDEF. The ComParam information can then be used to determine the correct set of ComParams
used by the Protocol for unique ECU response identification.

Since the Unique Response ID Table is a structure holding ComParams, PDUGetUniqueRespldTable uses
the same mechanisms for handling ComParams in an internal working table as described for
PDUGetComParams.

NOTE ComParams that are of type PDU_PC_UNIQUE_ID can only be used with the Unique Response ID Table.
They cannot be used in the functions PDUGetComParam() or PDUSetComParam().

9.4.7.2 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 hot been previqusly set by
PDUSetUniqueRespldTable, then only 1 entry will be allocated and.the UniqueRespldentifier will be
PDU_ID_UNDEF.
c) |Fill in the table structure for the ComLogicalLink. The elements.in"the tables are based on 1’16 selected

protocol for the ComLogicalLink. The number of ComParams in the list will be protocol dep¢ndent. The
number of entries in the table can be 1 or more.

9.4.7.3 C/C++ prototype

EXTERNC T_PDU_ERROR  PDUGetUniqueRespldTable(UNUM32  hMod, UNUM3R  hCLL,
PDU_UNIQUE_RESP 1D’ TABLE_ITEM **pUniqueRespldTable)

9.4.27.4 Parameters

hMod Handle of VCI[ Module.
hCILL Handle 6f-ComLogicallLink.
pUniqueRespldTable Call-by-reference place for storing the Unique Response ID Table for the CLL; the
item is allocated by the D-PDU API and has to be released after us¢ from the

application by calling the function PDUDestroyltem(). The data structure ig described
in 11.1.4.10.

9.4.27.5 Return values

Table 36 — PDUGetUniqueRespldTable return values

Definition Description
PDU_STATUS_NOERROR Function call successful.
PDU_ERR_FCT_FAILED Function call failed.
PDU_ERR_PDUAPI_NOT_CONSTRUCTED |PDU API has not been constructed before.
PDU_ERR_INVALID_HANDLE Invalid MVCI protocol module handle or ComLogicalLink handle.

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_INVALID_PARAMETERS The pointer pUniqueRespldTable is invalid (NULL).
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9.4.28 PDUSetUniqueRespldTable

9.4.28.1

Purpose

Set Unique Response Id Table information for a ComLogicalLink. This function is used to set up a table of
unique response identifiers. Each unique response identifier contains a set of ComParams that uniquely
define any response from a specific ECU (functional or physical responses). The application assigns the

UniqueRes

pldentifier. The valid range for Unique Response Identifier values is 0x0 - OxFFFFFFFF.

The Unique Response Id Table is used for physical responses, as well as for functional responses and

monitored messages All addressing type mades (functional/physical) are contained in the list of ComPar,

so that any
the Unique

CAN Id's arn

Since the U

the same

PDUSetComParams. The new table will only become active upon a PDUStart€omPrimitive of
PDU_COP]

9.4.28.2

a) Validat

NOTE

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

c) Storet
9.4.28.2.1

Use C
moved

a)

b)

status
cased

9.4.28.3 (

EXTERNC

Use (
PDU_(
ComPr
ComPr
subseq
queued

ams

message from a specific ECU is tied to a unique ECU identifier. This allows the applicationcte
Respldentifier to an ECU variant without having to interpret any protocol-specific information
d ECU Source Addresses).

nique Response ID Table is a structure holding ComParams, PDUSetUniqueRespldTable |
mechanisms for handling ComParams in an internal working Buffer Cas’ described

[ UPDATEPARAM.

Behaviour
e all input parameters.

Pointer parameters cannot be NULL.

ne table for ECU Response Handling in a working*buffer.

Behaviour — Use Cases

pse: “ComLogicalLink, not connected” The Unique Response Identifer working table wil
to the active table after calling the function PDUConnect.

fase: “ComLogicalLink, (connected” Initiating a PDUStartComPrimitive function of
OPT_UPDATEPARAM (will queue the ComPrimitive in the ComLogicallink's inte
mitive Queue. A copy)of the URID Table will be stored in a queued active table when

uent ComPrimitives being placed on the ComPrimitive queue. The Unique Response Iden
active table will be moved to the ComLogicalLinks active table when the ComPrimitive char
o EXECUTING (PDU_COPST_EXECUTING). This functionality is similar to the ComParam
bscribed. in the Example for ComParam buffer attachment to a ComPrimitive.

L/IC++ prototype

mitive is placed on“the ComPrimitive Queue. The queued active table will be used fof

use
e.g.

ses
for

ype

| be

ype
rnal
the
all
ifier
ges
use

T_PDU_ERROR PDUSetUniqueRespldTable (UNUM32 hMod,
PDU_UNIQUE_RESP_ID_TABLE_ITEM *pUniqueRespldTable)

UNUM32

9.4.28.4 Parameters

hCLL,

hMod Handle of VCI Module.

hCLL Handle of ComLogicalLink.

pUniqueRespldTable Call-by-reference place which contains the Unique Response ID Table for the CLL.
The item is allocated by the application. The data structure is described in 11.1.4.10.
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Table 37 — PDUSetUniqueRespldTable return values

Definition

Description

PDU_STATUS_NOERROR

Function call successful.

PDU_ERR_FCT_FAILED

Function call failed.

PDU_ERR_PDUAPI_NOT_CONSTRUCTED

PDU API has not been constructed before.

PD

J ERR_COMPARAM NOT SUPPQRTED

Qne of the ComParams-inthe listis not of the fyl_r_\n

PDU_PC_UNIQUE_ID.

PD

) ERR_INVALID_PARAMETERS

The pointer pUniqueRespldTable is invalid (NULL)-

PD

) ERR_COMM_PC_TO_VCI_FAILED

Communication between host and MVCI protocol module failed.

PD

) ERR_MODULE_NOT_CONNECTED

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

PD

) ERR_INVALID_HANDLE

Invalid MVCI protocol module handle or' ComLogicalLink handle.

9.4.

The]
add

ressing.

8.6 Using the Unique Response ID Table (URID Table) for{physical and functional add

sequence diagram demonstrates how to use the Unique.Résponse ID Table for functional g

ressing

Applicati | AP | ! CLL Event Queue ‘ | CoP Queue | | VEL |
] PDUCreateComLogicallink() L} [} [} 1
get tefriplate for a table antry 1 '—‘IJ : : : 1
1 1 1 |
PDUGetUnigueRespldTable( I | | | |
generpte RespldTable - & ) D | | | |
with rdsponse parameters | | I |
of kngwn ECUs 1 | [} |
3 1 1 1 1 |
Id |RdspParl |RespParz generateRespldTable]) H H H | I
1 $EA $F9 PDUSetUniqueResgldTabls() | | 1 | I
2 FEA 78 ol [} [} 1 |
s | sEal s T : : : :
PDUSelComParam() | | | | |
ol 1 1 1 |
set other ComParam(s) 1 1 1 |
e.g. fgr addressing mode 1 1 [} |
FDUConnect() 1 1 1 1 |
ol 1 1 1 |
1 1 1 |
Al CofriParams including —I_l ] | I |
paranjeters from Raspld'_l’abla_ PDUStarComPrimitive() 1 createCoP() I sendRequest() | |
becorge valid for the Logicallink » | 1 1 »l |
U 1 ] | send Request th ECUs() |
L} L} |
start JomPrimitive of type t i | queueCoPStatus() > CoPStas=PDU_COPST_EXFCUTING)
PDU_LCPT_SENDRECY, 1 1 |
MNum3endCycles = 1, 1 1 1
N iveCycles = OXTFFFEFF
umAeceiveCycles = 057 FFFFFFF : : : receive Response fom ECU n()
: : queusResult() | |\ :
1 1 I I
I I I I
B 1 PDUGe!Eventitem{) [} query() L} I
il ikl L L | I
UniqueRespld for ECU n resultData) | | result() I I
——————————————————————— - Timeout expired : :
I I
processDatal) receive Rélsponses from ECUs until specific T

POUDestroyltemy)

repeat until CoPStatus==PDU_COPST_FINISHED
and PDUGetEventitem() returns FDU_ERF_NO_ITEM

fmeout

nd physical

queseCoPStatus()

CoPStatus=PDU_COPST_FINISHED()

Figure 25 — Sequence of Unique Response ID Table (URID Table)

for physical and functional addressing
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After creating a ComLogicallink, the application generates the Unique Response ID Table, using the template
from a table entry retrieved by calling PDUGetUniqueRespldTable(). The application does the following steps
to configure the Unique Response Id Table:

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

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

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

d) With thjs generated table the application calls PDUSetUniqueRespldTable().

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

f)  The application calls PDUConnect(), the Unique Response ID Table and other-ComParams become yalid
for all future ComPrimitives on the ComLogicalLink.

When a ComPrimitive is configured with NumSendCycles set to 1 and NumReceiveCycles set t¢ -2

(IS-MULTIRLE), the MVCI protocol module expects responses from_one or more ECUs. Until a specific

timeout explires, the MVCI protocol module receives responses and tries to match the Unique Response II) for

each respopse (see the following subclauses for details). The Unique Response Id is saved and then retufned

in a result jtem when the payload data is matched to a ComPrimitive expected response. The applicgtion

retrieves the result items from the ComLogicalLink's Event Queue (details of event notification are not shpwn

in the diagrem). When processing the result data, the application is able to assign the data to a certain ECU

via the Unique Response ID.

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

difference i$ that the Unique Response ID Table contains exactly one entry, and with NumReceiveCycleq set

to 1 the CgmPrimitive reaches the status PDUNCOPST_FINISHED immediately when the only responge is

received.

9.4.28.7 Handling of known and unknown responses from an ECU

9.4.28.7.1 |Use cases

The followinjg use cases concéerning ECU response handling have to be regarded:

a) Use cgse 1: Only\known responses
The application knows the response parameters of each ECU to respond to the functional/physical
request.(Fhe application fills the Unique Response ID Table with an entry for each ECU. Then| the
D-PDU-APtHuses-theresponseparametersfrom-the-UnicaeResponsetb—TFableentriesto-set-upreceive
message acceptance filters. Thus only responses from known ECUs with a corresponding table entry will
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
functional/physical request. The application uses a Unique Response ID Table with only one entry, with
the UniqueRespldentifier set to PDU_ID_UNDEF (response parameter values are “don't care” (i.e.
NumParamltems = 0). Then the D-PDU API receives all possible diagnostic messages and filters them
only with the expected response structure, as described below for handling of unknown ECU response
Id's.
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Use case 3: Known and unknown responses

The application knows the response parameters of some ECUs to respond to the functional request, but
there may be additional unknown ECUs responding, and the application also wants to receive these
responses to detect unknown ECUs. The application fills the Unique Response ID Table with an entry for
each known ECU response, and an additional entry with the UniqueRespldentifier set to
PDU_ID_UNDEF (response parameter values are “don't care” (i.e. NumParamltems =0)). Then the
D-PDU API receives all possible diagnostic messages and filters them only with the expected response
structure. Responses with known and unknown response Id's are treated as described below.

NOTE In all cases the receive message acceptance filters automatically configured by the D-PDU API using the

Llcicu 1D Tabl sl 12N b t3 b th annl

9.4.

When the D-PDU API receives a message from an ECU the following process steps @re applied:

a)

b)

9.4.

If a
unk
will

c)

NOT

: R Bab 3 1ol filt o ieation 1
YUrigue—Resperse—IbD—Fable—will—be—eoverridden—by—filters—set—by—the—applieatien  using a

PDU_IOCTL_START_MSG_FILTER command.

28.7.2 Handling of known ECU response ids

Determine if the message passes the acceptance filters (see PDU_IOCTL 'SFTART_MSG_FILTER).

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.).

Once a UniqueRespldentifier is found, the payload. data is attempted to be matched to the
ExpectedResponseStructure (see Structure for expected\response) of all active ComPrimitives (Starting
with the active SENDRECYV ComPrimitive).

When a match is found, the UniqueRespldentifienis returned (along with the data and RxFlag [nformation)
to the application indicating which ECU the mgSsage was from (see Structure for result data).

8.7.3 Handling of unknown ECU response ids

known ECU match cannot be found'in the Unique Response Id Table and the table has an entry for
hown handling (i.e. one entry has the UniqueRespldentifier set to PDU_ID_UNDEF), the follpwing steps
be followed:

Determine if the payload. data can be matched to an ExpectedResponseStructure entry gf an active
ComPrimitive. (SendRecv or RecvOnly).

Set the UniqueReéspldentifier to PDU_ID_UNDEF in the PDU_RESULT_DATA for a PDU_EVENT _ITEM,
indicating a valid’'message was received, but the ECU does not have a unique identifier in the URID table.

Additionalmessage header information can be obtained by setting the ENABLE_EXTRA_INHO bit in the
TxFlag:for the ComPrimitive (see TxFlag definition).

E™ For certain protocols, an unknown ECU response can be incomplete and need additional flow comtrol handling

by the D-PDU API, which can be impossible without a corresponding entry in the Unique Response Id Table. Then the
D-PDU API will drop this incomplete response.

NOTE 2 Depending on the protocol, it might not be possible to clearly distinguish if a response from an unknown ECU

iden
resp

tifier or a non-diagnostic message has been received. Then the D-PDU API might not be able to deliver unexpected
onses reliably.
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9.4.28.7.4 ECU Response Handling Flow Chart

86

Build PDU_IT_RESULT: PDU_RESULT_DATA with URID

F 3

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 = matched table entry

URID Match to any CLL? URID

Extract header & footer information. Store in
PDU_EXTRA_INFO

A J
NO
Discard ECU At Least 1 CLL that Passed the Filter
Response is in a Rx Mode?

A

NO START HERE

FILTER PASS? -
ECU Response FDU

Figure 26 — Sequence of unique response identifiers and expected responses
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9.4.29 PDUModuleConnect

9.4.29.1 Purpose

Establish connection to the specified MVCI protocol module and initialize its system-level drivers. Obtain
available resources from the specified MVCI protocol module and create internal structures including a
resource table. The communication state is offline, i.e. no allocation of resources and no communication over
vehicle interface takes place.

9.4.29.2 Behaviour

a) |Determine if connection is available to MVCI protocol module. Module shall bel-in the state
PDU_MODST_AVAIL. If connection is not possible, return error PDU_ERR_FCT_FAILED.

b) |Initialize communication with the specific MVCI protocol module.
c) |Determine all resources status on the MVCI protocol module.

d) |Set the Module Status to PDU_MODST_READY (No event callback is (generated since a callback could
not have been registered by the client until after connection).

NOTE 1 Most D-PDUAPI function calls which require a/hMod parameter will return an error
(PDU_ERR_MODULE_NOT_CONNECTED) if the module status 4s\not in the state PDU_MODST_READY. The
following list of D-PDU API functions are allowed to be used prior to’a‘PDUModuleConnect:
— PDUGetResourcelds

— PDUGetObjectld

— PDUGetConflictingResources

— PDUGetStatus

NOTE 2 When the D-PDU API detects a loss of communications to an MVCI protocol module aftef it has been
connected, the module status is _set to PDU_MODST_NOT_AVAIL. It is advisable that a client application calls
PDUModuleDisconnect when cemmunications have been lost to the MVCI protocol module after all itenps have been
retrieved from the module event/queue. (See PDU_ERR_EVT_LOST_COMM_TO_VCI.)
e) |Once a module has'been connected, the handle (hMod) remains valid until a PDUModul¢Disconnect

even after a loss-of ecommunication with the module. This behaviour is required in order to maintain the
event queues for the client application retrieval of event items.

9.4.29.2.1 Behaviour — Use Cases

When an\MVCI protocol module changes status, a status event item is generated (see Status cqde values).
Thel fellowing 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. 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
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. NO status event item can be generated at this
time because the function callback (PDURegisterEventCallback) can only be applied after the module is
in the state PDU_MODST_READY.
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d)

9.4.29.3 (/C++ prototype

EXTERNC [I_PDU_ERROR PDUModuleConnect (UNUM32 hMod)

9.4.29.4 PRarameters

Use Case: Module State Change = (PDU_MODST_READY -> PDU_MODST_NOT_READY) The
module transitions to PDU_MODST_NOT_READY when a condition occurs on the device which prohibits
execution of any further API calls. This condition may only be momentary while the module recovers from
the not ready state (e.g. PDU_IOCTL_RESET).

Use Case: Module State Change = (PDU_MODST_READY -> PDU_MODST_NOT_AVAIL) or
(PDU_MODST_NOT_READY -> PDU_MODST_NOT_AVAIL) The module transitions to
PDU_MODST_NOT_AVAIL on a loss of communication to a module. All ComPrimitives currently
executing (i.e. periodic) and all ComPrimitives in the CoP queue will be cancelled
(PDU_COPST_CANCELLED). All active ComLogicalLinks will go into the offline state
(PDU_CLLST_OFFLINE). The orders of events under the case of losing communications to a module
are: HDU_ERR_EVT_LOST_COMM_TO_VCI, PDU_COPST_CANCELLED, PDU_CLLST_OFFLINE,
and PQU_MODST_NOT_AVAIL.

Use Chse: Module State Change = (PDU_MODST_READY -> PDU_MODST_AVAIL)\The mofule
transitipns to PDU_MODST_AVAIL after a successful call to PDUModuleDisconnect. Allkfesources|are
freed for the module. NO status event item is generated since further event items willnot be queued for
the mogule.

hMod Handle of the MVCI protocol module to be connected. If set |to

9.4.29.5 Return values

PDU_HANDLE_UNDEF then the D-RPDU API will establish a connection to|all
detected MVCI protocol modules. It is-up to the MVCI protocol module vendoy to
choose which interface type of connection will be made (e.g. a vendor may chogse
wireless over USB if applicable).

Table 38 — PDUModuleConnect return values

Definition Description
PDU_STATUS_NOERROR Function call successful.
PDU_ERR_PDUAPI_NOT_CONSTRUCTED D-PDU API has not been constructed before.
PDU_ERR_INVALID_ HANDLE Invalid MVCI protocol module handle.

PDU_ERR_MODULE_FW<OUT_OF_DATE The D-PDU API library has a newer version than the MVCI protpcol

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 updatezf to

work with the MV/CI protacol madule firmware

PDU_ERR_FCT_FAILED Command failed.

9.4.30 PDUModuleDisconnect

9.4.30.1 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.
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9.4.30.2 Behaviour

a) Close any 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 Status to PDU_MODST_AVAIL. (No

event callback is generated since further event items are not allowed for the module.) The module handle
(hMod) is still valid for further PDUModuleConnect calls.

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

NOTE It is advisable that a client application calls PDUModuleDisconnect when communications havel been lost to
the | MVCI protocol module after all items have been retrieved from the moddle” "event dueue. (See
PDU_ERR_EVT _LOST_COMM_TO_VCI.)

9.4.30.3 C/C++ prototype

EXTERNC T_PDU_ERROR PDUModuleDisconnect(UNUM32 hMod)

9.4.30.4 Parameters

hMod Handle of the MVCI protocol module to be disconnected. If set to PDU_HANDLE_[JNDEF
then the D-PDU API will disconnect from all‘previously connected MVCI protocol modules.

9.4.30.5 Return values

Table 39 — PDUModuleDisconnect return values

Definition Description
PDU_STATUS_NOERROR Function call successful.
PDU_ERR_PDUAPI_NOT_CONSTRUCTED | D-PDU API has not been constructed before.
PDU_ERR_INVALID_HANDLE Invalid MVCI protocol module handle.

PDU_ERR_MODULE_NOT E€0ONNECTED MVCI protocol module has not been connected. See
PDUModuleConnect function.

PDU_ERR_FCT_FAILEDB Command failed.

9.4.31 PDUGetTimestamp

9.4.31:1 " 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.

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

b) Get the latest status information for the specified handle (Module) and store the information in the
memory allocated by the client application.
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9.4.31.3 C/C++ prototype

EXTERNC T_PDU_ERROR PDUGetTimestamp(UNUM32 hMod, UNUM32 *pTimestamp)

9.4.31.4 Parameters

hMod Handle of MVCI protocol module for which the timestamp is to be requested.

pTimestamp Call-by-reference place for storing timestamp in microseconds.

9.4.31.5 Returmvatues

Table 40 — PDUGetTimestamp return values

Definition

Description

PDU_STATPYS_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_JNVALID_PARAMETERS

Invalid (NULL) pTimestamp.

PDU_ERR_[COMM_PC_TO_VCI_FAILED

Communication between host and MVCI protocol module failed.

PDU_ERR_NVALID_HANDLE

Invalid MVCI protocol moduleshandle.

PDU_ERR_MODULE_NOT_CONNECTED

MVCI protocol module has‘not been connected. See

PDUModuleConnect function.

9.5 1/0 control section

9.5.1 I10C|TL APl command overview

Table 41 — Overview of PDUIOCTL function.— IOCTL commands gives an overview of the standard IOCTL
commands [for MVCI protocol modules.-The following subclauses describe the details for all loctl commands
listed in thel table. In the detailed deseription, the input and output data, as well as the specific possible return

values are $pecified for each command.

— See 9.4 .4 for the complete prototype of the API function.

— See 11].1.4.3 for a description of the PDU_DATA_ITEM structure.

— See ltgms ford@CTL data transfer (PDUloctl), for a definition of the Data Item Types used for IOCTLs
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Table 41 — Overview of PDUIOCTL function — IOCTL commands
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Target:
plnputData:

pormw—nwmmmwnd
Punpose: Description of the command.

Description of input data for the command.

IOCTL short name ° pInputData pOutputData
(loCtiCommandld from =4 Purpose
& DataltemType DataltemType
MDF)
IOCTL short name: Short name of the specific IOCTL command from the MDF.

M = command for MVCI protocol modules; L = command for ComLogicalLinks.

PDU_IOCTL_RESET M |— — Reset specific MVCI protocol nodule.
PDU_IOCTL_CLEAR_TX_ L |— — Clear transmit~~dueue of specific
QUEUE ComLogicalLink:
PDU_IOCTL_SUSPEND_TX | L [— — Suspend ttansmit  queue [of specific
_QUEUE ComLaegicalLink. The queue| processing
will be-halted upon this compmand. This
can.be used to fill up a ComrlogicalLink's
queue with ComPrimitives t¢ achieve a
steady processing of ComPrimitives after
resuming the queue (e.g. fgr fast flash
programming operation).
PDU_IOCTL_RESUME_TX_| L [— — Resume transmit queue [of specific
QUEUE ComLogicalLink. The queue| processing
will be started upon this command.
PDU_IOCTL_CLEAR_RX_ L |— — Clear event queue df  specific
QUEUE ComLogicallLink.
PDU_IOCTL_READ_VBATT | M [— PDU_IT_IO_UNU [Read voltage on pin 16 of MYCI protocol
M32 module.
PDU_IOCTL_SET_PROG_ M |PDUIF'IO_PRO |— Set the programmable voltage on the
VOLTAGE G -VOLTAGE specified Pin/Resource of| the DLC
connector. The voltage [ and pin
information are specified in the
PDU_DATA_ITEM, which is| passed as
InputData.
PDU_IOCTL_READ PROG [ M [— PDU_IT_I0_UNU |[Read the feedback of the prpgrammable
VOLTAGE M32 voltage.
PDU_IOCTL_GENERIC M |PDU_IT_IO_BYTE |— Allows the application to serld a generic
ARRAY message to its drivers. The |message in
the Data buffer is sent down fo the MVCI
protocol module, intercepting or
interpreting it.
PDUHOET—SETBUFFER - PBUAT O ONG—T— Setsthebuffersizetimitofitem Structure
_SIZE M32 for result. See 11.1.4.11.4.
PDU_IOCTL_START_MSG_ | L [PDU_IT_IO_FILT |— Starts filtering of incoming messages for
FILTER ER the specified ComLogicalLink.
PDU_IOCTL_STOP_MSG_FI| L ([PDU_IT_IO_UNU |— Stops the specified filter, based on filter
LTER M32 number.
PDU_IOCTL_CLEAR_MSG_ | L [— — Clears all message filters for the
FILTER ComLogicalLink.
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Table 41 (continued)

IOCTL short name

(loCtiCommandld from

MDF)

Target

pinputData
DataltemType

pOutputData
DataltemType

Purpose

IOCTL short name:

Short name of the specific IOCTL command from the MDF.

Target: M = command for MVCI protocol modules; L = command for ComLogicalLinks.

pinputData: Description of input data for the command.

pOutputData: Description of output data for the command.

Purpose: Description of the command.

PDU_IOCTlY_SET_EVENT_ L [PDU_IT_IO_EVE |— Sets the maximum size\\_of [the

QUEUE_PROPERTIES NT_QUEUE_PRO ComLogicalLink event queue” and |[the
PERTY queue mode.

PDU_IOCTY _GET CABLE_ | M |— PDU_IT_IO_UNU |Get the Cable Id of"the Cable currgntly

ID M32 connected to the MVCI protocol modulg.

PDU_IOCTY_SEND BREAK | L |— — Sends a UART Break Signal on |the

ComLogicalkink.

PDU_IOCTI_READ_ M |PDU_IT_IO_UNU |PDU_IT_IO_UNU [Read thejignition sense state from [the

IGNITION_$ENSE_STATE M32 M32 specified vehicle connector pin.

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.

9.5.2 PDU_IOCTL_RESET

The loctl cgmmand PDU_IOCTL_RESET is used to reset the MVCI protocol module with the handle, whigh is

passed as @ parameter to the PDUIloctl() function.Thé command is executed synchronously (i.e. returns after

completion pf the reset procedure).

InputData: | NULL

OutputDataf NULL

NOTE 1 The reset command will-cancel all activities currently being executed by the MVCI protocol module (without

proper termipation). All existing~CemLogicalLinks will be suspended, and receive and transmit queues will be clegred.

Therefore, a|l associated ConiPrimitives and received data items will be destroyed. All existing ComLogicalLinks wil be

destroyed top. All hardware properties of the MVCI protocol module (e.g. programming voltage) will be reset to the dgfault

settings. Aftgr the complétion of the reset command, the application will need to use the MVCI protocol module ag if it

were a new MVCI protocol module.

NOTE 2 hefesource table (set up after the start up of the module) won't change because of a PDU_IOCTL_RES$ET.

Therefore, it js'not necessary to call function PDUConstruct again after the reset.

NOTE 3

The timestamp base is reset to zero.

Table 42 — PDU_IOCTL_RESET return values specifies specific return values.

92

© 1SO 2009 - All rights reserved


https://standardsiso.com/api/?name=a4938db9719675f18f7b3c37d9f64b7c

1ISO 22900-2:2009(E)

Table 42 — PDU_IOCTL_RESET return values

Definition Description
PDU_STATUS_NOERROR Function call successful.
PDU_ERR_PDUAPI_NOT_CONSTRUCTED | D-PDU API construct has not been called before.
PDU_ERR_INVALID_HANDLE Invalid MVCI protocol module handle.
PDU_ERR_COMM_PC_TO_VCI_FAILED Communication between host and MVCI protocol module failed.
PDU_ERR_FCT_FAILED Reset command failed.

9.5.0 PDU_IOCTL_CLEAR_TX_QUEUE
Thel loctl command PDU_IOCTL CLEAR TX QUEUE is used to clear the transmit qugue of the
ComLogicalLink with the handle, which is passed as parameter to the PDUloctl()-function. All ComPrimitive
iten}s are destroyed in the D-PDU API internally. Further function calls of thé)application, whjch refer to
desjroyed ComPrimitive items, will report an error.
InpytData: NULL

OutputData: NULL

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

Tabje 43 — PDU_IOCTL_CLEAR_TX_QUEUE return values specifies specific return values.

Table 43 — PDU_IOCTL\CLEAR_TX_QUEUE return values

Definition Description
PDU_STATUS_NOERROR Function call successful.
PDU_ERR_PDUAPI_NOT_CONSTRUCTED |D-PDU API construct has not been called before.
PDU_ERR_INVALID_HANDLE Invalid ComLogicalLink handle.
PDU_ERR_COMM_PC_TO_VCI-FAILED Communication between host and MVCI protocol module failgd.
PDU_ERR_FCT_FAILED Command failed.

9.5/4 PDU_IOCTL_SUSPEND_TX_QUEUE

Thel loctl ceommand PDU_IOCTL_SUSPEND_TX_ QUEUE is used to suspend transmit queue's processing for
the ComkogicalLink with the handle being passed as parameter to the PDUloctl() function.

InputData: NULL
OutputData: NULL

NOTE This command can be used to fill up a ComLogicalLink's queue with ComPrimitives before executing a
PDU