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reword

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

main task of technical committees is to prepare International Standards. Draft Internationa
national Standard requires approval by at least 75 % of the member bodies casting a vote.

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

22900-3 was prepared by Technical Committee ISO/TC22, Road vehicles, Subcomm
trical and electronic equipment.

second edition cancels and replaces the first edition (ISO 22900-3:2009), which has been
5ed.

munication interface (MVCI):
Part 1: Hardware design requirements
Part 2: Diagnostic protocol data unit application programming interface (D-PDU API)

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

0.1 Overview

This part of ISO 22900 has been established in order to define a universal application programmer interface of
a vehicle communication server application. Today's situation in the automotive market requires different

vehicle corhmunication interfaces for different vehicle OEMS supporting mulfiple_ communication proto
However, until today, many vehicle communication interfaces are incompatible with regard to interopera
communication applications and vehicle communication protocols.

Implementgtion of the MVCI diagnostic server concept supports overall cost reduction to.the end
because,
communication interfaces supporting different communication protocols and different vehicle communicg
modules of different vendors at one time.

A vehicle communication application compliant with this part of ISO 22900 supporis-a protocol independer
PDU API (Protocol Data Unit Application Programming Interface) as specified~in ISO 22900-2. The se
application
supporting the ODX data format (Open Diagnostic Exchange format) as specified in ISO 22901-1.

A server compliant with this part of ISO 22900 supports the function.block Diagnostics (D). A compliant s€
also suppofts Job-Language (Java) and may support optional, features like ECU (re)programming.
defined object-oriented API provides for a simple, time saving-and efficient interchangeability of diffe
servers.

The client gpplication and the communication server do*not necessarily need to run on the same compute
remote use| via an interface may also be envisagedand is supported by the design of the server API.

interface i provided for ASAM GDI, COM/DCOM "% [Technology Reference COM-IDL], for C++
[Technology Reference C++] and for Java I'? [Technology Reference Java].

0.2 ASAM|[e.V. implementation reference documents

This part of ISO 22900 references seyeral ASAM e.V. documents which contain the Technology Refere
Mapping Rules for COM-IDL, C++ and Java.

The following ASAM documents are relevant for the implementation of this part of ISO 22900:

— ASAM [TechnologyiReference COM-IDL, COM-IDL Technology Reference Mapping Rules 10l,
this dpcument.Sdescribes the platform, programming language and linking mechanisms for
implementation.of the generic object model in COM-IDL.

[111.

ols.
Dility

iser

r example, a single diagnostic or programming application will supporty"many vehicle

tion

t D-
rver

ill need to be configured with vehicle- and ECU-specific infearmation. This is accomplished by

rver
The
rent

r. A

[his
1]

nce

the

— ASAM [lechnology Reference C++, C++ Technology Reference Mapping Rules

this document describes the platform, programming language and linking mechanisms for
implementation of the generic object model in C++.
— ASAM Technology Reference Java, Java Technology Reference Mapping Rules '
this document describes the platform, programming language and linking mechanisms for
implementation of the generic object model in Java.

the

the
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Road vehicles — Modular vehicle communication interface
(MVCI) —

Part 3:

Dingnnslic_sanLeLapplicaﬂan_pmgzammjng_inledm(.D;Sewer
API)

1 Scope
Thig part of ISO 22900 focuses on the description of an object-oriented pregramming interface. The objective
is the ability to implement server applications, used during the design, production and maintenange phase of
a vehicle communication system, compatible to each other and“thus exchangeable. From a user’s
pergpective, access and integration of on-board control units is provided by a corresponding apglication, the

communication server and a VCI module for diagnostics. Thé/user is granted access for the |handling of
confrol units (ECUs) in vehicles for the diagnostic services.

2 Normative references
The]| following referenced documents are indispensable for the application of this document| For dated
references, only the edition cited applies.*For undated references, the latest edition of the|referenced
docpment (including any amendments) applies.

1ISO| 14229 (all parts), Road vehicles —-Unified diagnostic services (UDS)
1ISO|14230-3, Road vehicles —{Diagnostic systems — Keyword protocol 2000
ISO[ 15765 (all parts), Rodd vehicles — Diagnostic communication over Controller Area Network (DoCAN)

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

1ISO[22900-2, Road vehicles — Modular vehicle communication interface (MVCI) —Part 2: Diagnostic protocol
datg unit application programming interface (D-PDU API)

3 Terms, definitions, symbols and abbreviated terms

3.1 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
311

AccessKey
path identifier through the inheritance hierarchy as defined in ISO 22901-1 ODX to a diagnostic data element

© 1SO 2012 — All rights reserved 1
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3.1.2

ancestor object
parent object

located abo

3.1.3

ve in the object hierarchy with respect to a given object

descendant object
child object
object, located below in the object hierarchy with respect to a given object

314

FlashJob
new class d

NOTE T
has to be fla
in the datab4g

The job inter
a session ob

Jobl]

3.1.5
FlashKey
unique iden

3.1.6

FlashSessionClass
J collection of FlashSessions, which can be usedto separate FlashSessions for different tasks

user-define
(e.g. sessio

3.1.7

FlashSession

smallest un
data blocks

3.1.8
functional
set of diagn

3.1.9

erived from MCDJob which is used to start FlashSessions within the MVCI diagnostic server.

his information is provided by the databases. At the runtime object it is possible to set the FlashSession
Ehed by this service. Only one session can be set for one job. The application can access the’priority de
se for every FlashSession and sort the sessions according to this priority.

ect, i.e. its method prototype is extended as follows:

Name (. ..,MCDDbFlashSession session)

tification for a flash session

s for data, sessions for boot, or sessions for code and data)

t that can be flashed separately by the’MVCI diagnostic server, and which may consist of seV

class
ostic services

function di

hierarchicall function catalog to organize external test equipment user interfaces (available at MCDDbProje

references to one or several ECUs and their diagnostic data content relevant for that function;

references to'services/jobs to make functions “executable”;

tionary

ace of flash jobs (MCDFlashJob) extends the job interface of normal diagnostic jobs<(M€DSingleECUJolp

that
ined

) by

eral

Ct):

service

3.1.10

S

interface connector
connector at the vehicle’s end of the interface cable between the vehicle and the communication device

3.1.11
job

sequence of diagnostic services and other jobs with a control flow

definition of function input and output parameters with optional references to parameters of related

© ISO 2012 — All rights reserved
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3.1.12
location

set of diagnostic data valid on a given hierarchical level of inheritance according to ISO 22901-1 ODX

NOTE The following locations exist:

— Multiple ECU Job,
—  Protocaol,
— Functional Group,

—  ECU Base Variant

— |ECU Variant.
3113

Logical Link
set pf data, identifying the physical line, the interface and protocol used for an ECU

3.1./14
physical interface link
physical connection between the VCI connector of a VCI and the interface eonnector

3.1./15

physical link

physical vehicle link connected to a physical interface link, so_it\is' the connection from the inte
diagnostic server to the ECU in the vehicle

3.1.116
physical vehicle link
unique bus system in a vehicle, so it is the connection\between the vehicle connector and the ECU

3107
prigrity
used by test systems to decide in which-order the sessions have to be flashed

face of the

vehicle connector
connector on a vehicle providing access to the bus systems in the vehicle

3.2 Symbols

Figure 1 shows the legend of hierarchical models.

© I1SO 2012 — All rights reserved
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color print black/white print
i Interface not derived from MCDObject blue black
i) Interface not directly used white white
(o) D data baze interface yellow grey
(@ D run time interface green dark grey
fct MCD data base interface yellow grey
BES MCD run time interface green dark grey

Figure 1 — Legend of hierarchical models

3.3 Abpreviated terms

API Application Programmers Interface

ASAM Association for Standardisation of Automation and Measuring Systems
ASCII American Standard for Character Information Interchange
AUSY AUtomation SYstem

CAN Controller Area Network

COM/DCOM Distributed Component Object Model
CORBA Common Object Request Broker Architecture
CRC Cyclic Redundancy Check

D Diagnostics

Diag Diagnostic

DLL Dynamic Linkibrary

DoCAN Diagnostic-communication over CAN

DOP diaghostic Data Object Property

DolP Diagnostic Over Internet Protocol

DTC Diagnostic Trouble Code

DTD Document Type Definition

DynID Dynamically Defined Identifiers

ECU Electronic Control Unit

ECU MEM Electronic Control Unit MEMory

ERD Entity Relationship Diagram

IDL Interface Description Language

4 © ISO 2012 — Al rights reserved
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JAVA RMI JAVA Remote Method Invocation

KWP KeyWord Protocol

LIN Local Interconnect Network

MCD Measurement Calibration Diagnostic
MDF Module Description File

MVCI Modular Vehicle Communication Interface
ODX Open Diagnostic data eXchange

OEM Original Equipment Manufacturer

PC Personal Computer

PDUY Protocol Data Unit

SDG Special Data Groups

Sl Systéme International d'unités

UD$ Unified Diagnostic Services

utg Coordinated Universal Time

VI Variant Identification

VIS Variant Identification and_Selection

VIT VehiclelnformationTable

XML eXtended Markup.Language

4 | Conventions

41 General

Thig part of ISO© 22900 is based on the conventions discussed in the OSI Service Conventions
(ISQ/IEC 10781:1994) as they apply for diagnostic services.
4.2 Typographical conventions and mnemonics

Normal text of the specification is presented like this.

Source code and technical artifacts within the text are presented like this.

Diagrams that denote interaction sequences, relationships or dependencies between interfaces are presented
using the Unified Modeling Language’s (UML) convention.

The name of each interface and each class defined by this part of ISO 22900 shall use the prefix of the
stereotype, e.g. “D”.

The leading letter of each method and each parameter is small.

© I1SO 2012 — All rights reserved
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The leading word of each method shall be a verb.

The letter “ " is not allowed in interface names, method names and parameter names, but it is allowed for

constants.

The leading letter of each constant is “e” and behind this the name is written in capital letters.

ODX element names are written in upper cases, e.g. SHORT-NAME. MVCI diagnostic server Names are
written in mixed fixed, e.g. MCDDbProject.

4.3 Se
With the h
cases are

The seque
chronologi
activities a
shown on
objects nec
If necessa

Ip of Sequence Diagrams the interactive use of the API and the sequences for certainger
esented in chronological order.

ce diagrams are oriented according to the presentation in UML and are structured-as follows.
| sequence arises while reading from top downwards. The commentary coldmn, in which si

commented, is placed at the left margin. Within the sequence diagram the Client applicatig
e left; if necessary for the respective case, the EventHandler is shown‘\there as well. The
ssary for the respective case are located to the right of the Client (with-or without EventHand
, the MV CI diagnostic server is presented at the right, outside.

eral

[The
hgle
nis
API
ler).

Not all API|objects possible for the respective instant of time are shownyinstead, only those of relevancg for

the respect

ve case are shown. The thin line leading down vertically frém the objects represents the life

ine,

the wider sgctions on it represent activities of the object.
The black horizontal arrows between the single objects, Client<and MVCI diagnostic server represent| the
actions necpssary for the respective case. The object to which the arrow points at will execute the action. [The
grey horizontal arrows represent the return of objects.
4.4 Stdreotypes
Stereotypeg are abbreviation characters which are used in MVCI diagnostic servers to mark the affiliation of
statements | interfaces and methods to one of the possible parts.
Table 1 defijnes the stereotypes which are*used in MVCI diagnostic servers.
Table 1 — Stereotypes
Stereotype Usage of method and class is in following Function Blocks allowed

<<MCD>> Measurement, Calibration and Diagnostic

<<D>> Diagnosis

<<JD>> Methods with this stereotype can only be used inside of Diagnostic Job. These methods are|not

available for use at the API.
5 Specification release version information

The specification release version of this part of ISO 22900 is: 3.0.0.

6

Structure of a MVCI diagnostic server

Each server is divided into the functional block "D" (Diagnostic) and the database.

© ISO 2012 — All rights reserved
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Figure 2 shows the architecture of an MVCI diagnostic server.

Client Application

Communication Services
GDI, COM/DCOM, Java RMI, C++

!

Communication Services
N

MCD-3 D Object Model (bﬂ/

O® mvcl

C) Protocol Module
Software

Q_O diagnosis protocol
?\
O
S
?\
2

Figure 2 — Architecture of an MVCI diagnostic server

With the help of a server the control units are optimally adapted to the relevant requirements for their use in
vehicles. This procedure is often referred to as “Applying”.

© 1SO 2012 — Al rights reserved 7
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The following features (interfaces and methods) are optional:

ECUC
ECUR

DynID,

Monitof

MCDDbProjectConfiguration,

onfiguration,

eprogramming (Flash),

ala¥al

Systen
Functig
SubCo

Audien

PDUT
Library
DolP,

PDU A

the con

rer
properties,
n dictionary,

mponents,

ces,

ECU sfate,

Multiple¢ ECU Jobs,

me stamps,

concept,

Pl support,

cept of System generated Vehicle(Information table.

Optional m¢ans that the runtime, as wellias the database part of the model, do not have to be implemente

a diagnostig
of an optior]
is inheriting
of type eSY
implemente
Annex C.

The numbef

unit concer|
Description

server that is omitting the feature in question. When a client application calls a method that is
al feature, the diagnostic'server should return an empty collection if the return type of the me
from MCDCollection,.Otherwise, such a method call should throw an MCDSystemExcept
STEM METHOD¢NOT SUPPORTED. In the case of support of optional features these have t
d completely An) Gverview of methods which belong to optional functionalities can be foun

of contrelunits applied in vehicles is continuously increasing. The capabilities of the single co
hing: diagnosis become available for the server by means of control unit description files (I
Interface). The control unit description files represent a manufacturer independent data exchz

format, whi

d by
part
hod
L O
D be
d in

htrol
Data
nge

hmaoanc that anyv cae handla tha data ant Af & At Lot Ancarintinn fila Al ~anfiog ren

tion

ICrTmCarrotraTarty ottt vef oy o o et e Ut Ot O o SOt O O e O C ST P trioT T e T COT Mg ot

data of the diagnostic server, the internal data of ECUs or ECU nets and the communication methods for the
ECU access are stored in the ODX database. This database is server and operating system independent and
therefore allows data to be exchanged between vehicle manufacturers and ECU suppliers.

An application can read out all data from the database that is necessary to drive the MVCI diagnostic server;
this means only the MVCI diagnostic server can access the information of the separate control unit description
files comprised within one database. With this, at the same time the consistency of the information between
AUSY and MVCI diagnostic server is guaranteed.

Also, a decoupling from the used data description exchange format (XML) takes place.

© ISO 2012 — All rights reserved
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The MVCI diagnostic server has to manage the database and to provide the required and necessary
information for the single MVCI diagnostic server objects. The database does not belong to one specific MVCI
diagnostic server object, but is available within the whole diagnostic server. The organization of the object or
reference allocation is solved implementation specifically by the diagnostic server.

The object model supports Single Client Systems, to provide for a simple use for this most typical and most
frequently occurring application case. This means that no client references are included within the single
objects. The administration of the client references is done by the diagnostic server and has to be solved

implementation specifically.

The object model has been designed in a technology and programming language independent wa

. It may be

usefl remotely as well as locally.

Thel object model of MVCI diagnostic server enables the linking of MVCI diagnostic senvers to
systems. The objective of this linking is the remote control of the MVCI diagnostic server-in test
means of the object model, the functionality, which means the interfaces with accompanying m
starjdardized. The communication has to be realized via the particular implementation of the obje
the psed platform, programming language and linking mechanisms.

Among others the following are realized:
ASAM GDI,
JAVA,

COM/DCOM and

automation
stands. By
ethods, are
ct model for

— |C++.

The| necessary specifications for this will be described and published in separate documents. For this process
des|gn patterns and mapping rules are defined-and published.

All pther specifications will be set up.;and realized implementation specifically by the respecjive system
proyider.

Within the function block diagnestic' a breaking down into characteristic sub tasks will take placg, which are
shown in the following

The Communication Processor is responsible for generating and analysing request and responsg telegrams
to ECUs. This processor handles all protocol-specific tasks like timings, creation of protocol headers and
chegksums, etc. Diagnostic protocol specification is (at the moment) not a task of ASAM, because this is
covered by ISO<aetivities according to ISO 14230-3 KWP 2000, ISO 14229 UDS and ISO 1575 DoCAN.
Nevertheless,~the communication processor shall be parameterized via Communication Parameters. The
Communication Processor is an interface (the only one) to the ECU

The y means of
the DataProce & Processor

converts ECU answers from hexademmal representatlon into a phyS|caI or any text representahon and vice
versa. The Data Processor is an interface (the only one) to the ODX database and offers an ODX library to the
Job Processor. The Data processor also handles Jobs, as they are stored in the ODX database.

The Flash Data Processor is responsible for the loading of programs and data in ECUs. The flash data is
part of the database. The Flash Data Processor provides access to the ASAM MCD2-ECU-MEM which
contains all information about physical/logical data-/code-layout and possible combinations of data and code
segments and more. The Flash Data Processor is an interface (the only one) to the flash data and offers a
flash library (flash object) to the Job Processor.

© I1SO 2012 — All rights reserved
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The Job Processor is responsible for the execution of service sequences and only uses objects of the ASAM
MVCI diagnostic server API. Via the Job Processor all processors may be accessed. The Jobs are part of the
database. The Job Processor is based on the ODX format. The Job Processor provides several libraries for
standardized access to the Communication Processor, Data Processor, Flash Data Processor and to the Job
Processor itself. The Job Processor uses the same objects to interact with the different Processors like the
ASAM MVCI diagnostic server API to insure consistency between ASAM MVCI diagnostic server APl and Job
Processor. The Job Processor gets its code to be executed from the Data Processor. The Data Processor
itself reads the ODX database file.

7 Diagnostic server

71 MQD system object

The server jinterface is a client’s first access point to the MVCI diagnostic server. From this every interfage is
reachable. Each client gets its own MCDSystem object (implements the MCDSystem interface) from| the
MVCI diagnostic server. But all clients work on the same project and database. The' project has|the
connection [to a special part of the whole database and this part will be made available after selecting| the
project. Thg selection of another project at the same time is not allowed and will throw an exception.

Figure 3 shpws the system scheduling.

Client

MCDSystem s{f

N

MCDObProject
v
Selected
MCDProject

D

Job Processor

Data Processor

Communication Processor:

MVCI diagnostic server

Figure 3 — System scheduling

10 © ISO 2012 — Al rights reserved
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The diagrams specified in this part of ISO 22900 always refer to the representation within the client and are
not designed for MultiClient scenarios.

7.2

7.2.

Description of terms

1 General

This section describes the most important terms in more detail. A brief definition is included in 3.1. For each
term which is directly related to an ISO 22901-1 ODX element, the corresponding ODX element name is given
in parentheses.

7.2.

By

identified.

Ong AccessKey element is composed of the type information [Elementldentifier] embedded
bragkets followed by the short name of the element instance. That is, the AccessKey is a sequen
of Elementldentifier and short name. The allowed combinations of Elementldentifiers are def

Loc

Table 2 defines the Elementldentifiers.

For

Description shall be in UNICODE.

7.2.

Fun

clagses but.can have only one semantics. A functional class is an arbitrary, user definable group of

7.2.

R Access key (AccessKey)

means of the AccessKey, the access position within the inheritance hierarchy of the-ODX di

btions. AccessKeys are unique within one database.

Table 2 — Elementldentifiers

Elementldentifiers

[MultipleEcuJob]

{Protocol]

[FunctionalGroup]

[EcuBaseVariant]

[EcuVariant]

every element accessed-via an AccessKey there is a LongName and a Description. Lon

¢ Functional\Class (FUNCTIONAL-CLASS)

ctional classes are groups of services (freely definable). A service can be part of multipl

g layers is

in square
ce of tuples
ned by the

hjName and

e functional
services.

g Job (SINGLE-ECU-JOB, MULTIPLE-ECU-JOB)

Sequence of diagnostic services and other jobs with control flow inside job, based on received results. Use
cases for jobs are ECU (re)programming, Encryption of seed key algorithm and gateway tests.

7.2,

5 Location

A Location represents a hierarchical level for diagnostic Services.

© I1SO 2012 — All rights reserved
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The following locations are permitted:

— [D] Multiple ECU Job,

— [D] Protocaol,

— [D] Functional Group,

— [D] ECU Base Variant,

— [D] EGH-Mariant

The locatio

DiagComPrimitives, CompuMethods. .

Figure 4 sh

Each Locat
hierarchical

n is the access point to data base specific definitions (meta information) , e.g. availableée\vi

(b.

bws the location hierarchy of ASAM MCD database. Q’

2

Figure 4 —GQ:ation hierarchy of ASAM MCD database
on is addressed \?eans of an AccesKey. The following AccessKeys of possible Locations in
system are all

Q.
~
s

Ces,

the

o)

12
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— [Protocol]Instancename

— [Protocol]Instancename.[FunctionalGroup]instancename

— [Protocol]instancename.[EcuBaseVariant]instancename

— [Protocol]instancename.[EcuBaseVariant]Instancename.[EcuVariant]Instancename

— [MultipleEcuJob]MultipleECUJob

Figyre-6-shews-the-Accesskey-example-

Protocol

C) Figure 5 — AccessKey example

© 1SO 2012 — Al rights reserved 13
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Resulting A

ccessKeys:

— [Protocol]UDS,

— [Protocol]UDS.[FunctionalGroup]InteriorBus,

— [Protocol]UDS.[FunctionalGroup]FlashProgramming,

— [Protocol]UDS.[EcuBaseVariant]DoorLeft,

— [Protog
— [Protog
— [Protog
— [Protog

— [Protog

oHUDS [EcuBaseVariant]lDooreft-{Ecu\ariant]DoorefiStept:
0l]JUDS.[EcuBaseVariant]DoorLeft.[EcuVariant]DoorLeftStep2,
0lJUDS.[EcuBaseVariant]InteriorLight,
0l]KWP2000.[EcuBaseVariant]InteriorLight,

ol]KWP2000;

7.26  Logical Link (LOGICAL-LINK)

A Logical L
Group it ca
Logical Link
Vehicle Lin
than one E(

7.2.7 P

A Physical
The Physic

nk is a logical connection to ECUs. Normally this is only onesECU, but in cases of a Functi
n be more than one ECU. The Logical Link is represented by a short name. Information abo
is contained in the Logical Link Table. Elements of this.table are the AccessKey and the Phy

LU instance on different links. For more details seexClause 8.

nysical Interface Link

Interface Link is a logical connection .between MVCI diagnostic server and Interface Conne
bl Interface Link is represented by.a(short name. Information about a Physical Interface Lin

contained i the Interface Connector Information*Table. In this table the description of the Interface conne

is included.
server.

The Interfa
for this Link

The Interfaq

The available Physical interface‘links are defined by the available interfaces of a MVCI diagnd

e Connector Information*Table has an entry for each Physical Interface Link and one conne

e Connector Information Table uses the standardized short name of a Physical Link.

bnal
ut a
sical

or Interface. Logical Links are used to access the same ECU on different ways, or access more

Ctor.
k is
ctor
stic

ctor

14
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7.2.8 Physical Link

A physical Link is a Physical Vehicle Link connected to a Physical Interface Link, so it is the connection from
the interface of the MVCI diagnostic server to the ECU in the vehicle.

Figure 6 shows the overall scheme between different links and tables in D.

Vehicle Information

Table
| WAW/aY PN H H
— MY CHdiagrestieserver AP —
'I:f’ﬁ’(ical Connector MVCI diagnostic server N‘
Table LTy L el Dottt v )
Table Protocol Protocol

Module A Modulé B Protocol
(o 00 | oo e |
Interface ~ Module
Connector A Connector
Information 11— CANpHIE—] MVCI
Table Protocol
Module
Connector
'\ /KXo
Accesskey

KLine 2

/_\ ECU

"4 Conlnector Physical Link

Interface | | hysical Interface Link
Physical Connector | '€
VehicleLink Interface ‘€onhector Pin

Figure 6 — Overall scheme between different links and tables in D

The| pins of the Vehicle Connector are connected to identical pins of the Interface connector.

7.2.p Physical Vehicle Link (PHYSICAL-VEHICLE-LINK)
Thel physical vehicle link describes.the unique bus system in a vehicle, so it is the connection hetween the
veh|cle connector and the ECU-The physical vehicle link is represented by a short name. Information about a
veh|cle link is contained in the Vehicle Connector Information Table. In this table the Vehiclg Connector
Infofmation is included.

The| Vehicle Connectorinformation Table has an entry for each Physical Vehicle Link and one or more Vehicle
Corlnectors (Pins)-fer'this Link.

Thel available/ Physical vehicle links are defined by the vehicle.

7.2.10 " Project

A project is a logical grouping for defined test installations selected by the user. Within a project, all
information necessary for a test installation has to be contained. It is only permitted to work within one project,
which has to be considered for the logical grouping (e.g. two model series within one project). It is for this
reason that the project tuple is not part of the AccessKey.

At project level, the forming of manufacturer-specific hierarchies is possible, as for this level no
standardization takes place.

Typically, a project contains:

© 1SO 2012 — Al rights reserved 15


https://standardsiso.com/api/?name=c08893589066bbbc6b9e545bdc07b4ca

ISO 22900-3:2012(E)

all stati

jobs,

¢ database information (Diagnosis Services, ...),

flash containers, and

configuration files.

Within the MVCI diagnostic server, first the selection of a project out of the list of the existing projects takes
place, before any database information can be accessed. Because of this mechanism only one project can be

active.

The databa

7.3 Vel

e of a project is not restricted to a physical file.

sion information retrieval

The method MCDSystem: :getASAMMCDVersion () :MCDVersion returns the ASAM release number

of the interf
The method

The techno
MCDSystg

The version
kept synch

hce. For this specification it is the major value 3 and the minor value 0 defined-
MCDSystem: :getVersion () :MCDVersion returns the tool yersion.

ogy version number is available via the interface
m: :getInterfaceNumber () :A UINT32.

number of the model (specification) and the version number of the reference implementations
fonous. The so-called “interface number (IFN)” is used as a build number for the refere

implement
increment

%I
implement

version. Plg

version number is incremented separately for each teehnology.

7.4 Sta

Within the 4
server. With

be done.

By selectin

state the dgtabase can be polled for information, but no communication to the hardware is possible.

As soon
eLOGICAI

ions. Each reference implementation maintains its.own interface number. This number wil

continuously within a minor version. Increments are applied whenever a new referg
ion is generated and shipped. The “interface .number” is reset to zero for each new minor or m
ase, note that this number is completely independent from the version numbers. The techno

tes of the MCD system

in this state, the database project descriptions can be listed and general system initialisations

) the project to besworked on, the system takes the state ePROJECT SELECTED. Within

9

bs the {irst Logical Link has been created, the MCDSystem object takes the s

the last Loq*

ePROJEC

LY CONNECTED and can execute the communication by means of the created Logical Link
icak Link has been removed from the runtime project, the system automatically takes the 5
 ‘SELECTED again. By means of deselectProject () the MCDSystem Object is set tq

are
nce

be
nce
ajor
ogy

tate e INITIALIZED the MCDSystem object is transmitted to the client by the MVCI diagngstic

can

this

tate
s. If
tate
the

initial state eINITIALIZED again.

The diagnostic server changes the state to e DBPROJECT CONFIGURATION by loading a database project
at object MCDDbProjectConfiguration. Searching in the database is possible in this state.
Configuration (add and remove elements) of the database can also be done in this state. ECU-MEMs can be
added. ECU-MEMs should be temporarily loaded to an MCDDbProject or permanently added to a project

configuratio

n. ECU-MEMSs are necessary for flashing.

Figure 7 shows the system state transitions.

16
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Key|

It hps to be distinguished between the states ofiiclients and the central state of the serv

MC

At the server side there may only be one state (¢eINITIALIZED, eDBPROJECT CONFIG
ePROJECT SELECTED, eLOGICALLY ' CONNECTED). As soon as a client has succesg
selectProject, the internal MCDSystem transits to the state ePROJECT SELECTED.

Tabje 3 defines the system states:

ISO 22900-3:2012(E)

remove
START
first
selectProject createlLogicallLink
(o )
ePROJECT_ eLOGICALLY_
eINITIALIZED SELECTED CONNECTED j
v J deselectProject last \
removelogicalLink
. load ‘\e’d\
44 ‘0
STOP___add close K

eDBPROJECT_
CONFIGURATION

load /11
add ”

"load' or 'add' of DbProject includes an implicit close of actuahopened DbProject.

Figure 7 — System state)transitions

DSystem).

er (internal

JRATION,
fully called

© I1SO 2012 — All rights reserved
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Table 3 — System states

MCDDbProject . .
MCDSystem - ) MCDProject MCDDb Project
Configuration
[
°
g 5
3 -4
= >
2 ) m
()] c (=]
= £ oo 15
o) S =R = I
- 2 © © ©
o € £ E| €
1 [] = = = .
- E (] -t (o] o (o] H
(<] © = o = ] .- ~
€ Z s| | £ | £ || € £
= > | = ol'o|l 2 | o |9 = °
Q2 m| 9 w | = ) © | © =
o - - 9 T o - -— — [v] =
2183 Elgl5 |55 ¢ 2
A B I~ o [a] o D
( o) o) o — ) > > > w
> = = - = > e} o) - Q 3
2 la|a|§ slslalal8l|'s ]
(=) - - 2 o 5] - - — - 4
a o o Q Sl e | < o o [ ©
ol @ p|l T | @ ] o b h-]
System State CSlo|s|2|8|2|a|%| 3 |olta] 2 s
= 0ol ol|o|O| %l ol ol e ols | O K]
eINITIALIZED no | X | X X state does not occur
ePROJECT $ELECTED yes X | xaypxa| X
no X X X X
eLOGICALLY CONNECTED yes X7 Xxa | xa X
no X state
DB PROJE(T CONFIGURATION X | X does not X
evb_ - no I X | X XX occur

a This is a v1|id action in cases where different vehicle information has not-already been selected, no state transition; otherwise it is an invalid actior} and
an exception willlbe thrown. See corresponding method definition.

Figure 8 shpws the system lock states.

START
N
LockServer Ve
eUNLOCKED eLOCKED_BY_ THIS
UnlockServer \_ OBJECT
1
Y |
|
- _____ ‘(eLOCKED_BY_ANOTHER_W
onSvystemUnlocked OBJECT
N J

Key

1 this transition can only be done in system state e INITIALIZED

Figure 8 — System lock states
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Each MCDSystem object may be locked for exclusive use of the whole MVCI diagnostic server by the client
application. The locking of the MCDSystem may only take place within the e INITIALIZED state and refers
to the internal server MCDSystem object. No other client can then communicate with the diagnostic server.
Within the states ePROJECT SELECTED, eLOGICALLY CONNECTED and
ePROJECT CONFIGURATION this is not allowed. If an MCDSystem Object is exclusive locked, the locking
client exclusively accesses the MVCI diagnostic server. All clients will be informed by system event of locking
and unlocking.

MCDProject/MCDSystem LongName and Description are server-specific values and can be empty. An
exception will not be used.

7.5 State changes

Thel behaviour for methods which should change a state should always be the same, i.era call for ffransition to
a state which is available before the call throws an exception without a state change.

Thig behaviour is used by MCDSystem, MCDLogicalLink, MCDDiagComPximitive.

If any exception occurs during a state changing operation, the state shall not-be changed.

7.6 Project configuration
Within the state ePROJECT CONFIGURATION of the MCDSystem a database project may be|loaded and
browsed. Runtime objects may not be created within this state. Once the transition to this stat¢ has taken
plage, this state can only be left by closing down the database project or selecting the corresponding runtime
project. This selection implicates the saving of all changes’which were made. In this state the usgd database
project can be changed by loading or creating another database project; the so far used prgject will be
implicitly saved if changes were made.

The| Method MCDSystem:getDbProjectConfiguration returns a MCDProjectConfifguration
Object, which can be used for

— |browsing (without existing RunTimeObjects, MCD: MCDProjectConfiguration:load)fand
— |modification (D: MCDDbPtoject : loadNewECUMem) of DbProjects.

Thel state transition from-.€ INITIALIZED to ePROJECT CONFIGURATION takes place only after a Client
opehs a DbProject biynmeans of add/load.

The|Methods
— |MCDSystem: :selectProject (),

— |MCDDbProject: :loadNewEcuMem () and

— MCDDbProjectConfiguration: :getAdditionalEcuMemNames

check the consistence of data read from the database. An error of type eDB_ INCONSISTENT DATABASE
should be thrown when inconsistent data has been identified.

© 1SO 2012 — Al rights reserved 19
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Figure 9 shows the project configuration.
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Interface structure of server API

Hierarchical model overview

Figure 10 shows the hierarchical model of a diagnostic server part I.

@ MCDEnumvalue
@ MCDEventH andler
) MCDObject

(@ MCDaccesskey
(& MCDhAudience

ISO 22900-3:2012(E)

= _T MO olechion

& MCDAcoesskeys
& MCDDiagComPrimitives
(& MCDEmars
@ MCDIntervals
{8 MCDMessageFiters
{1 MCOMamedCollection
(B MCDConfigurationFeconds
(B MCDInterfaceResouces
@ MCDInterfaces
& MCDOptionltems
& MCDRequestParameters
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() MCDDbPreconditionDefinition

et MCDDbProjectConfiguration

—-{_1 MCODbSpecialData

(=) MCODbSpecialD atak lement
() MCODbS pecialD ataGroup
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(@ MCDHexService
@ MCDService

Figure 10 — Hierarchical model of a diagnostic server part |
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Figure 11 shows the hierarchical model of a diagnostic server part Il.
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Figure 11 — Hierarchical model of a diagnostic server part I

Figure 12 shows the hierarchical model of a diagnostic server part lIl.
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Figure 12 — Hierarchical model of a diagnostic server part Il
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Figure 13 shows the hierarchical model of a diagnostic server part IV.
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Figure 13 — Hierarchical model of a diagnostic server part IV

As can be
MCDNamed

seen, all database interfaces are derived from MCDDbOject, and all database Collections 1
Collection. The Runtime interfaces .@re usually derived directly from MCDOb7¢

rom
ct.

Collections,
from MCDS

The MCDEY
MCDObjed
Callback m

The MCDET
methods to
string need

Exceptions and NamedObjects each form)basic classes for a further detailed structuring. A
’stem and MCDProject also all database interfaces belong to the NamedObijects.

rentHandler represents an exeeption concerning this classification and is not derived f
t. It is used as means of communication of the diagnostic server with the Client and provide
bthods for the Event sending.

umValue is the supér class of all classes representing enumerations in this API. It provides
translate between the’ object and the string representation of the enumeration and vice versa
not be delivered-at’the API if there is no need to, and the server can implement enumerations

part

rom
5 for

—

WO
So
and

their represgntation very efficiently with a hash map.

7.7.2 Database‘and runtime side

7.7.21 Basics

Within the whole model there is a separation into database (yellow in black/white in the light) and runtime
(green in black/white in the dark). The database part is invariable and is used as the basis for the creation of
most runtime objects. Database objects/classes contain the sub string "Db" in their names. This sub string
signals that the corresponding class is associated with information originating from a data file (ODX, Flash
Data, etc.). "Db" objects cannot be modified by the client application. A "Db" object is static, has no status and
exists only once.

All access is done by methods of the interfaces. There are no attributes except in the classes which should
behave like an enumeration.

The object oriented model of the API has been separated in communication (runtime) and database part, to
provide for a data set with minimum redundancy and for a very slim communication layer.
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The database part contains all information which could be detected from ODX, as well as environmental
settings relevant for the API. Within the database part, all created objects exist only once to avoid
unnecessary redundancies. That means that the respective communication objects only have a reference to
its database objects, so that the information does not have to be duplicated.

The database objects are static and do not have an internal status. The once-created information content may
not be modified by the Client or MVCI diagnostic server. As soon as the project has been selected, all
information is available. It does not have to be existing within objects at this moment, but the option to access
it has to be guaranteed within an acceptable period of time.

The access to database objects is realized optionally via the short name of the object or via iteration within the
datgbase structure.

Thel diagnostic server should generate suitable shortnames, as shortnames are not obtajnable|from ODX.
Thele shortnames should have a prefix “#RtGen_" that uniquely classifies them as generated.

Figdre 14 shows the project associations.

) \ A
<<M,C,D>> 1 * <<M,C,D>>
MCDDbProject MCDProject

1

W1

<<M,C,D>>
MCDDbVehiclelnformations|

L

<<M,C,B>>
MCDDbVehiclelaformation

w1 1

1 <<M,C,D>>
9 MCDDbLogicalLinks

$1
* WV0..*

<<M,C,D>> P <<M,C,D>>
MCDDbLogicalLink ~ MCDLogicalLink
A
_1 <<M,C,D>> <<D>>
MCDDbLocation MCDDiag
ComPrimitives

L

<<D>>
MCDDiag
ComPrimitive

Figure 14 — Project associations

The entry object is the MCDSystem, a runtime object. From this a runtime project will be created on the basis
of its database project. Selecting the Vehicle Information Table makes access to all database Logical Links
possible. This access is necessary to create the runtime Logical Links from which all runtime activities can be
done.
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The communication part contains all interfaces via which the communication with the ECUs takes place. The
majority of the runtime objects are created on the basis of database objects and thus have a direct reference
to these. Some objects implementing interfaces of the communication part may be instanced only once (these
are unique objects/singletons), others may be multiply instanced (multiple objects). The multiply instanced
runtime objects of an identical database object may be parameterised differently.

The runtime objects may be executed (executable), have an internal status and return results.

Table 4 defines the overview RunTimeObjects.

Fable-4—0 . RunTFimeObiect
Unigue runtime objects /singletons Multiple runtime objects

MCDSysten MCDAccessKey

MCDProjedt All derived from MCDDiagComPrimitive

MCDJobApi MCDError

. MCDException

- All derived from MCDException

— MCDLogicalLink

— MCDTextTableElement

— All derived from MCDRarameter

— MCDResponse

-— MCDResult

— MCDResydltState

— MCDValue

- MCDRequest

- All derived from MCDDbObject

7.7.2.2 Structure of the database
The databgse which can be-polled via the Object Model is structured in such a way that each dataljase
element is pvailable only once! Because of this, redundancies are avoided. Connections between the sipgle
database elements can be.queried via methods. These methods return instances or references.

All databas¢ interfaces’have methods for the polling of ShortName, LongName and Description.

A more dgtailed 'description can be found with the description of the hierarchic model and the Ehtity
Relationshipdiagrams

Database information may be accessed immediately in state eDBPROJECT CONFIGURATION or after the
instancing of the RunTime Project.

If there are optional elements not filled in ODX no exception shall be used.

Within the database part templates for all DiagComPrimitives and their parameters, information for ECU
(re)programming and the information concerning the ECUs and the Vehicle Connector Table are deposited.

The meta information of the different communication primitives may be polled by the interfaces derived from

MCDDbDiagComPrimitive. The objects filled with information from the ODX at the moment of execution
are used as a template for the runtime communication primitives.
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7.7.2.3 Structure of the runtime side

On the runtime side the communication actions are carried out by means of DiagComPrimitives, which also
include the Services and all three kinds of jobs (FlashJob, SingleEcudob and MultipleEcudob). A specific
feature of the Diagnostic part is the use of RequestParameters as input for the DiagComPrimitives and the
ResultState as Snapshot for the state of the Result.

MCDDiagComPrimitive is the superior class for all runtime communication primitives. Communication
Primitives represent, for example, state transitions of the Logical Link (MCDStartCommunication) and

real communication objects such as, for example, Services and Jobs. Jobs and Services are derived from
DataPrimitives and thus they have to be handled alike

7.78 Parent functionality

The parent functionality in objects MCDError, MCDRespensePaframeter,
MCIPResponseParameters, MCDResponse, MCDResponses and MCDDiagComPripmitive of
the model should give the user the possibility to go through the model not only imtop down but algo in button
up dlirection. The parent for the object which has the functionality is always the”logical parent, |e.g. for the
DiagComPrimitive, the parent is the LogicalLink.

Tabje 5 defines the delivered parent.

Table 5 — Get parent functionality in diagnostic

Class delivers
MCDResponseParameter MCDResponseParameters
MCDResponseParameters MCDResponse or MCDResponseParameters
MCDResponse MCDResponses
MCPDResponses MCDResult
MCDDiagComPrimitive MCDLogigcalLink
MCDError MCDResponseParameter or MCDResponse or MCDResult

7.74 Entity Relationship Diagrams

7.7.41 Objective

Within the Entity>Relationship diagrams (ERD) the relations between the single interfaces or the opjects to be
created from‘these are visualized.
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7.74.2 Relation between Vehicle Connector Information Table and Logical Link Table

Figure 15 shows the DbProject and relation to Logical Link and Vehicle Information Table.

<<M,C,D>>
MCDDbProject
1
1
y
<<M,C,D>>
MCDDbVehicleIlnformations
1
<<M,C,D>>
MCDDbVehiclelnformation
1
Vehicle Compnectol Information Table Lq& Link Table
W1 1 ‘\0 W1
<<D>> <<M,C,D>> \ <<M,C,D>>
MCDObVehicleConnectors MCDDbLogicalLinks MCDDbPhysicalVehicleLinkOrlnterfaces
1 1.0 1
4\
* ~ * *
<<D>> <<M,C,D>> <<M,C,D>>
MCDIPbVehicleConnector MCDDbLogicalLink MCDDbPhysicalVehicleLinkOrInterface
1 @v * 1 1A\ 1
( w1
\CJ <<M,C,D>>
MCDDbLocation
\ Al ,ﬁSE)
<<D>> Al
MCDDb)ehicleConnectorPins |~
>

<<D>>
MCDDbVehicleConnectorPin

Figure 15 — DbProject and relation to Logical Link and Vehicle Information Table

Within this ERD the relations between the database interface of the project and the ECUs and Vehicle
Information contained in the project are shown. The following is shown: which information may be listed in
collections and in which number the respective objects should be existing within the database.
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In the Logical Link Table each ECU will occur in several Locations if there are different paths to this ECU.

Exactly one Location and one Physical Vehicle Link belongs to each Logical Link, according to the entry in the
Logical Link Table. The Vehicle Connectors and the ConnectorPins according to the Physical Vehicle Link can
be listed. Within the Vehicle Information Table the VehicleConnectors with their pin-assignments and the
respective Logical Links are listed. As far as the Logical Link is concerned, it references the Physical Vehicle
Link which describes the connection between pins and ECU.

Besides the VehiclelnformationTables that are defined in ODX, an MCD System may optionally support the
concept of runtime generated Vehicle Information Tables.

Ar
inte
will

7.7.

Within this ERD the associations between a DbLocation, which tepresents an ECU, and the relate]

are

intime generated Vehicle Information Table shall be named with prefix “#RtGen_” andns
nally by the server. This VIT can be used by a client application like any other VIT. Which'Bbl
be contained in the VIT is server specific. It could be, for example, one of the following:

The VIT contains the collection of all DbLogicalLink which are defined \in single
#RtGen_SmartVIT).

The VIT contains the collection of all DbLogicalLinks which can be generatéd out of the Dbl
the project (e.g. #RtGen_DefaultVIT).

n3 ERD DbLocation

shown. At the DbLocation a number of Collections may be polled, which are filled with items.

generated
LogicalLinks

VITs (e.q.

Ll ocations of

d interfaces
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Figure 16 shows the location association for D.

<<M,C,D>>
MCDDbLocation

<<D>> <<D>>
MCDDbAdditional MCDDbAdditional
Audiences Audience
<<D>> <<D>>
MCDDbCor )l MCDDbConfiguration
Datas Data

<<D>>

MCDDbControlPrimitives

<<D>>

MCDDbControlPrimitive

<<D>>
MCDDbDataPrimitives

<<D>>
MCDDbDataPrimitve

<<D>>
1 MCDDbDiagComPrimitives

<<D>>
MCDDbDiagComPrimitive

<<D>> <<D>>
MCDDbDiagServices MCDDbDiagService
<<D>> <<D>>
MCDDbDiagTrouble MCDDbDiagTrouble
ode
<<D>>
MCDDbEcu

<<D>>
MCDDbEcusStateCharts

<<D>>
MCDDbEcusStateChart

<<D>>

<<D>>

e

MCDDbEnvDataDescs MCDDbEnvDataDesg
<<D>> <<D>%
MCDDbFaultMemories MCDDbFaultMemory
<<D>> <<D>>
MCDDbFlashSession MCDDbFlashSession
Classes Class
<<D>> <<D>>
MCDDbFlashSessions MCDDbFlashSession

<<D>>

<<D>>
MCDDbFunctionalClasses

4311301 111l

MCDDbFunctionalClass

<<D%> O <<D>>
’ MCDDbJobs 1 d MCDDbJob
<<D>> <<D>>
MEDDbMatchingPatterns 1 .|  MCDDbMatchingPattern
1
<<D>> <<D>>
1 MCDDbPhysicalMemories 1 .|  MCDDbPhysicalMemory
<<D>>
<<D>>
f MCrI?DbResponse 1 ”.|MCDDbResponseParameter|
M
<<D>> <<D>>
MCDDbServices 1 o MCDDbService
1
<<D>> <<D>>
MCDDbSpecialData MCDDbSpecialData
1 Groups 1 * Group
<<D>> <<D>>
MCDDbSubComponents T "/ MCDDbSubComponent
1
<<D>> <<D>>
MCDDbTables o MCDDbTable
1 1
Y
<<D>> <<D>>
MCDDbUnitGroups Y " MCDDbUnitGroup
<<M,C,D>> <<M,C,D>>
MCDDbUnits 1 g MCDDbUnit
1

Figure 16 — Location association for D
These associations are created from the information out of ODX description files, whereas MCDDBLocation
corresponds with ECU.

At this MCDDBLocation there is a link to the DbECU Interface and Collections for the different database
objects that can be assigned to an ECU. Every Collection contains 0..n objects of the same class or children
of a common super class.
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7.7.44 ERD Logical Link and DiagComPrimitives

Figure 17 shows the Logical Link associations in function block D.

<<M,C,D>>
MCDLogicalLink

1

<<D>> <<D>>
MCDConfiguration MCDConfiguration

1 Records 1 0.7 Record

<<D>> <<D>>

H MCDDynldClear
0 ComPrimiti

MCDDbDynldClear
o Drimit

ISO 22900-3:2012(E)

<<D>>

<<D>>

<<D>>
0. [MCDProtocolParameterSet| g « 1

MCDDbProtgcolRarameterSet

MCDDynldDefine - MCDDbDynldDefine
0.* ComPrimitive 0.. ComPrimitive
<<D>> <<D>>
MCDDynldRead MCDDbDynldRead
ComPrimitive ComPrimitive
<<D>> <<D>>
0.% MCDHexService 0.* MCDDbHexService
<<D>»>

<<D>>
0__19 MCDStopCommunication 0.9
5 <<D>> \J
0.% MCDVariantId'lca ion |y 4

<<D>>
0..{ | MCDstartCommunication | ; 4

1 //MCDDbStartCommunication

<<D>>

<<D>>

1 MCDDbStopCommunication

<<D>>

MCDDbVariantldentification

<¥p>> <<D>>
—> CDVariant MCDDbVariant
0.* |l ificationAr ion | 0..1 IdentificationAndSelection
; <<D>> <<D>>
0y MCDService 0.* MCDDbService
<<D>> <<D>>
0.% MCDSingleEcuJob 0.% MCDDbSingleEcuJob
<<D>> <<D>>
0. MCDMultipleEcuJob 0.* MCDDbMultipleEcuJob
<<D>> <<D>>
0.7 MCDFlashJob 0. MCDDbFlashJob

Figure 17 — Logical Link associations in function block D

Within this Entity Relationship Diagram, the relation between a Logical Link and the Communication Primitives
(called Diag€omPrimitive) which can be created within it, as well as the relations between the runtjme and the

datgbase ‘part of the communication primitives, are shown.

For froaicaticd . BtageomPTimit | | —

The following runtime ControlPrimitives may be created only once per Logical Link:
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— MCDStartCommunication,

— MCDStopCommunication,

— MCDVariantIdentification,

— MCDVariantIdentificationAndSelection.

All other DiagComPrimitives may be created as often as one likes and exist in parallel. They may be
parameterised differently.

Each Runti
this Locatid
database D

7.7.4.5

Figure 18 s

agComPrimitive.
ERD Request and Response Parameter associations

nows the request parameter associations.

me DiagComPrimitive of a type uses exactly the database DiagComPrimitive of the same.lype of
n. It is not necessary to create a runtime DiagComPrimitive within the Logical Link.for gach

32
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<<D>>

MCDDbFunctionalClass
1

1

<<D>>

MCDDbServices

01

<<D>>

MCDDbService

2

V

<<D>> <<D>>

MCDDbJob MCDDbDiagService

<<D>>
MCDDbDataPrimitive

v

<<D>>

MCDDbDiagComPrimitive

| 1

1 Request n possible Responses
1
<<D>>
MCDDbResponses
O
1 *
<<D>> <<D>>
MCDDbRequest MCDDbResponse
01 1
* 1
<<D>> <<D>>
MCDDbRequestParameters MCDDbResponseParameters 1
O 0.
- B
] <<D>> <<D>>
MCDDbRequestParameter MCDDbResponseParameter

v

<<D>>

MCDDbParameter

Figure 18 — Request parameter associations

WithinZthis ERD the relations concerning the kinds of parameters of the object model are shown.

Within this ERD the database side is considered in detail. Within the upper part it is shown that
MCDDbFuncionalClass contains a collection of Services and that Services belong to the
MCDDbDataComPrimitives. Request Parameters always belong to each DataComPrimitive and possibly (that
means from 0 to as many as one likes) predefined Responses together with the respective Response
Parameters, which describe the general structure of the Response. This is illustrated in Figure 81.

Each Request Parameter may contain a Simple DOP or as Complex DOP a STRUCTURE or EndOfPDU, so

a nested structure can be built. Response Parameter, however, may build any nested structure out of
Complex and Simple DOP.
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7.7.4.6

ERD result access

Figure 19 shows the response parameters associations.

Within  this

<<D>>

MCDDiagComPrimitive

1

W'

<<M,C,D>>
MCDResults

1
10..*

<<M,C,D>>
MCDResult

1

1
N

<<M,C,D>>
MCDResponses

1
IO..*

<<M,C,D>>
MCDResponse

1

1

A

<<D>>
MCDDbResponse

4

<<M,C,D>>

MCDResponseParameters

1
io..*

<<M,C,D>>

)

MCDResponseParame

§

1

1

\
N

’ ,D>>
DValue

<<D>>

MCDDbResponseParameter

<<D>>
MCDDbParameter

Figure 19 — Response parameters associations

ERD the runtime side of the Result is considered

in detail and the relation between

DiagComPrimitive, Result, Response and Response Parameter up until the value of the Response Parameter

is shown.

This means by calling fetchResults () a collection of results is returned. This collection consists of 1..n
MCDResults. Each MCDResult has for each ECU used by the DiagComPrimitive one response. The
response is described in the database with an MCDDbResponse. Each MCDResponse has a collection of
Response Parameters. In the following the Response Parameters can be structured to build the structure of

the return values of one ECU. The structure is given by database template.

Figure 80 illustrates the detailed result structure in the D part.

34
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7.7.4.7 ERD Jobs

Within this Entity Relationship Diagram, the relations of the Job interfaces are shown. MCDDbJob is derived
from MCDDbDataPrimitive. MCDDbMultipleEcuJdob, MCDDbFlashJob and
MCDDbSingleEcuJob are derived from MCDDbJob. A relation to the MCDDbVersion interface exists.

Figure 20 shows the Job associations.

<<D>>
MCDDbDiagComPrimitive

1

<<D>>
MCDDbDataPrimitive

T

<<D>> 1 [N
MCDDbJob getVersion( |

A

N
D>>

(s)\lﬁ;Version

<<D>>
MCDDb
SingleEcuJob

<<D>>
MCDDb
MultipleEcuJob

<<D>>
MCDDb
FlashJob

Figure20 — Job associations

776 ODX Data Type mapping for-database and runtime side

7.7.p1 Basics

In general, runtime data has)to be in conformance with the database template for the respective agsociation. If
the fata type of the parameter is a complex data type, data sections are repeated.

DbQbjects are static’and will be not be influenced by Run Time side objects. This means that the delivered

dbQbjects arg~' always the same no matter which access way is used (fgbSide or
RTSide: : getbbObject: :getDbParameters).

For the special complex data type e TABLE ROW the hints are directly included in 8.12.

In general the ODX isVisible attribute is not considered.

The following complex datatypes
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eSTRUCTURE,
eFIELD, eEND_OF_PDU,
eMULTIPLEXER, and

eENVDATA, eENVDATADESC

are shown in more detail.

7.7.5.2

A parametsd
complex dg

eSTRUCTURE

r of data type eSTRUCTURE consists of 0 to n elements. Each element can be of (simpl
ta type. The parameter collection below the complex eSTRUCTURE parameter.-contains

MCD(Db)Parameter mappings of ODX PARAM elements that are combined in the ODX STRUCTURE.

Parameters
structure.

ODX-Data

of data type eSTRUCTURE might appear in a request structure as well~as in a respd

extract) of the DB-Template

<DATA-0B{
<SHOR

(...)
<DIAG
(.
</DIA
<PHYS
</DATA-OH
<STRUCTUH
<SHOR
<PARA
<P

<H

<
</PAR
</STRUCTT
<DIAG-SEH
<SHOR

-CODED-TYPE

[ECT-PROP ID="SimpleDOP ID”>
[-NAME>SimpleDOP</SHORT-NAME>

(..)>

)

5-CODED-TYPE>
[CAL-TYPE BASE-DATA-TYPE="A UNICODE2STRING”/>

JECT-PROP>
E ID="SimpleSTRUCT ID”>

[-NAME>SimpleSTRUCT</SHORT-NAMEX
MS>
ARAM xsi:type="VALUE”>

<SHORT-NAME>Data A</SHORT+#NAME>

(...)

<DOP-REF ID-REF="SimpleDOP_ ID”/>
PARAM>

ARAM xsi:type="VALUE”>

<SHORT-NAME>D&ta’ B</SHORT-NAME>

()

<DOP-REF F¥DYREF="SimpleDOP ID”/>
PARAM>

AMS>

IRE >
VICB 7ID="ServiceXYZ ID">
[ ~NAME>ServiceXYZ</SHORT-NAME>

11

or
the

nse

(...)

<REQUEST-REF ID-REF="Req ID"”/>

(...)

</DIAG-SERVICE>

<REQUEST

ID="Req ID”>

<SHORT-NAME>Reqg</SHORT-NAME>

(...)

<PARAMS>
<PARAM xsi:type="CODED-CONST”>

36

<SHORT-NAME>SID</SHORT-NAME>
<DIAG-CODED-TYPE BASE-DATA-TYPE="A UINT32”

(...)
</DIAG-CODED-TYPE>

() >
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</PARAM>
<PARAM xsi:type="VALUE">
<SHORT-NAME>Dataltems</SHORT-NAME>
(...)
<DOP-REF ID-REF="SimpleSTRUCT ID”/>

</PARAM>

</PARAMS>
</REQUEST>

ISO 22900-3:2012(E)

Figure 21 shows the datatype eSTRUCTURE at database and runtime side.

runtime data base
MCDResponseParameters MCDDbResponseParameters
or or

MCDRequestParameters MCDDbRequestParameters
ShortName: SID ShortName: ('E@

|| DataType: eA_UINT32 || DataType: q, A_UINT32
ParameterType: eVALUE Parameﬁg@e: eVALUE
ShortName: Dataltems ShortNarmie: Dataltems

— DataType: eSTRUCTURE —Da pe: eSTRUCTURE
ParameterType: eVALUE QarameterType: eVALUE

ShortName: Data A

DataType: eA_U_NICODE2STRING —

ParameterType: eVALUE

ShortName: Data_ B

ShortName: Data_A
DataType: eA_UNICOL
ParameterType: eVALUE

E2STRING

DataType: eA_UNICODE2STRING —

ParameterType: eVALUE

7.75.3 eFIELD

ShortName: Data_B
DataType: eA_UNICOL
ParameterType: eVALUE

Figure 21 — Datatype eSTRUCTURE at database and runtime side

A parameter of data type eFIELD’consists of 0 to n elements. Each element contains one element
eSTIRUCTURE with a shert hame equal to the SHORT-NAME of the ODX STRUCTURE, this
STRUCTURE element of ODX will be used independently from the isVisible data. The structure itg
of arbitrarily simple orcomplex elements (the actual field content). On database side exactly one fi
(eSTRUCTURE withycontent) is shown. On runtime side the number of included eSTRUCTU

depends on how‘gften this structure is contained in the response PDU according to the terminati
of the specialfield type. Please note that the short names of the field elements will not be unique.

Parameters-'of type eFIELD appear in response structures only. They are built from ODX DOH
FIELD; DYNAMIC-LENGTH-FIELD, DYNAMIC-ENDMARKER-FIELD, and END-OF-PDU-FIELD.

E2STRING

pf data type
means the
elf consists
eld element
E elements
n condition

Ps STATIC-

ODX-Data (Extract) of the DB-Template

<DATA-OBJECT-PROP ID=”SimpleDOP_ID”>
<SHORT-NAME>SimpleDOP</SHORT-NAME>
(...)
<DIAG-CODED-TYPE (..)>
(...)
</DIAG-CODED-TYPE>
<PHYSICAL-TYPE BASE-DATA-TYPE="A UNICODE2STRING”/>
</DATA-OBJECT-PROP>
<STRUCTURE ID="SimpleSTRUCT ID”>
<SHORT-NAME>SimpleSTRUCT</SHORT-NAME>
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<PARAMS>

<PARAM xsi:type="VALUE”>
<SHORT—NAME>Data_A</SHORT—NAME>
(...)
<DOP-REF ID—REF=”SimpleDOP_ID”/>

</PARAM>

<PARAM xsi:type="VALUE"”>
<SHORT-NAME>Data B</SHORT-NAME>
(...)
<DOP-REF ID-REF="SimpleDOP_ID”/>

</PARAM>

</PARPMS>
</STRUCTUYRE>
<DYNAMIC1ENDMARKER-FIELD ID="DYN EM FIELD ID”>
<SHOR[[-NAME>DEMF</SHORT-NAME>
<BASI{-STRUCTURE-REF ID—REF="SimpleSTRUCT_ID"/>
(...)
</DYNAMI(-ENDMARKER-FIELD>
<DIAG-SERVICE ID="ServiceXYZ ID”>
<SHOR[[-NAME>ServiceXYZ</SHORT-NAME>
(...)
<POS-RESPONSE-REF ID—REF=”RSp_ID”/>
(...)
</DIAG-SERVICE>
<POS-RESKFONSE ID="Rsp ID”>
<SHOR[[-NAME>Rsp</SHORT-NAME>
<PARAMS>
<HARAM xsi:type="CODED-CONST”>
<SHORT-NAME>SID</SHORT-NAME>
<DIAG-CODED-TYPE BASE-DATA-TYPE=/Z&, UINT32"”
(...)
</DIAG-CODED-TYPE>
</|PARAM>
<HARAM xsi:type="VALUE”>
<SHORT-NAME>RepeatedItems</SHORT-NAME>
(...)
<DOP-REF ID-REF="DYN\EM FIELD ID”>
</|PARAM>
</PARAMS>
</POS-RE$PONSE>

(.

) >
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Figure 22 shows the datatype eFIELD at database and runtime side.

runtime

MCDResponseParameters

data base

ISO 22900-3:2012(E)

ShortName: SID
DataType: eA_UINT32

MCDDbResponseParameters

ShortName: SID
|| DataType: eA_UINT32

ParameterType: eVALUE

ParameterType: eVALUE

7.75.4

ShortName: Repeatedltems ShortName: Repeateditems
— DataType: eFIELD | DataType: eFIELD
ParamterType: eVALUE ParamterType: eVALUE
ShortName:  SImpleSTRUCT ShortName:  SImpleSTRUCT
I DataType: eSTRUCTURE L | DataType: eSTRUCTURE
ParamterType: eGENERATED ParamterType: eGENERATED
ShortName: Data_A ShortName: Data_A NI
DataType: eA_UNICODE2STRING — DataType: eA_UNICOD: R G
ParameterType: eVALUE ParameterType: eVALUE

ShortName: Data_B

ShortName:

DataType: eA_UNICODE2STRING
ParameterType: eVALUE

—— DataType:

ShortName:
L DataType:
ParamterType: eGENERATED

SimpleSTRUCT
eSTRUCTURE

Figure 22 — Datatype eFIELD at.database and runtime side

eEND_OF_PDU

ShortName: Data_A
DataType: eA_UNICODE2STRING
ParameterType: eVALUE

Data N
eA DE2STRING
ParameterType: i

ShortName: Data_B
DataType: eA_UNICODE2STRING
ParameterType: eVALUE

rameter of data type eEND_OF_PDU-¢onsists of 0 to n elements. Each element contains ong element of
type eSTRUCTURE with a short mname equal to the SHORT-NAME of the ODX STRU{QTURE; this

medns the STRUCTURE element of ODX will be used independently from the isVisible data. The structure
itself consists of arbitrarily simple_or complex elements (the actual field content). On database $ide exactly

of included

eSTRUCTURE elements depends on how often this structure shall be repeated in the request PDU. Initially,
this|[number is equal to the minimum number of items defined by MIN-NUMBER-OF-ITEMS in ODX. It might

by MAX-

NUMBER-OF-ITEMS-in ODX is reached. Please note that the short names of the field elementg will not be

unique.

Parameters.of type eEND_OF_PDU appear in request structures only. They are built from ODX END-OF-

-Data (Extract) of the DB-Template

<DATA-OBJECT-PROP ID="SimpleDOP ID">
<SHORT-NAME>SimpleDOP</SHORT-NAME>

(..)

<DIAG-CODED-TYPE

(...)

(...)>

</DIAG-CODED-TYPE>
<PHYSICAL-TYPE BASE-DATA-TYPE="A UNICODE2STRING”/>
</DATA-OBJECT-PROP>
<STRUCTURE ID="SimpleSTRUCT ID”>

<SHORT-NAME>SimpleSTRUCT</SHORT-NAME>

<PARAMS>
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<PARAM xsi:type="VALUE”>
<SHORT—NAME>Data_A</SHORT—NAME>
(..)
<DOP-REF ID—REF=”SimpleDOP_ID”/>

</PARAM>

<PARAM xsi:type="VALUE"”>
<SHORT-NAME>Data B</SHORT-NAME>
(...)
<DOP-REF ID-REF="SimpleDOP ID”/>

</PARAM>

</PARAMS>

</STRUCTUYRE>
<END-OF-FDU-FIELD ID="EOP FIELD ID”>
<SHOR[[-NAME>EOPF</SHORT-NAME>
<BASI{-STRUCTURE-REF ID—REF="SimpleSTRUCT_ID"/>
<MAX-NUMBER-OF-ITEMS>4</MAX-NUMBER-OF-ITEMS>
<MIN-NUMBER-OF-ITEMS>2</MIN-NUMBER-OF-ITEMS>
</END-OF+PDU-FIELD>
<DIAG-SERVICE ID="ServiceXYZ ID”>
<SHOR[[-NAME>ServiceXYZ</SHORT-NAME>
(...)
<REQUEST-REF ID—REF=”Req_ID”/>
(...)
</DIAG-SERVICE>
<REQUEST |ID="Reqg_ID">
<SHOR[[-NAME>Reqg</SHORT-NAME>
<PARAMS>
<HARAM xsi:type="CODED-CONST”>
<SHORT-NAME>SID</SHORT-NAME>
<DIAG-CODED-TYPE BASE-DATA-TYPE=/Z&, UINT32"”
(...)
</DIAG-CODED-TYPE>
</|PARAM>
<PARAM xsi:type="VALUE”>
<SHORT-NAME>RepeatedItems</SHORT-NAME>
(...)
<DOP-REF ID—REF=”EOP_FIELD_ID"/>
</PARAM>
</PARAMS>
</REQUEST>

(.

) >
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Figure 23 shows the datatype eEND_OF_PDU at database and runtime side.

7.7.6.5 eMULTIPLEXER

A parameter of data type eMULTIPLEXER consists of 0 to n branches. Each branch contains ong

data
oD
conf
cas
is a

0D}

<DA

runtime data base
MCDRequestParameters MCDDbRequestParameters
ShortName: SID ShortName: SID
DataType: eA_UINT32 || DataType: eA_UINT32
ParameterType: eVALUE ParameterType: eVALUE
ShortName: Repeatedltems ShortName: Repeatedltems
DataType: eEND_OF_PDU — DataType: eEND_OF_PDU
D X7 Typ - NALLIE B (7 Typ - NALLLIE
ShortName: SimpleSTRUCT L ShortName: SimpleSTRUCT
— DataType: eSTRUCTURE a DataType: eSTRUCTURE
ParameterType: eGENERATED T ParameterType: eGENERATED (g
ShortName: Data_A ShortName: Data A D -
DataType: eA_UNICODE2STRING — DataType: eA ODE2STRING
ParameterType: eVALUE ParameterType: (;\4 L
ShortName: Data_B ShortName: .~ Ta_B
DataType: eA_UNICODE2STRING I DataType: A_UNICODE2STRING
ParameterType: eVALUE Parameﬂpe: eVALUE
ShortName: SimpleSTRUCT

L DataType: eSTRUCTURE
ParameterType: eGENERATED

ShortName: Data_A
DataType: eA_UNICODE2STRING
ParameterType: eVALUE

ShortName: Data_B
DataType: eA_UNICODE2STRING
ParameterType: eVALUE

Figure 23 — Datatype eEND. OF: PDU at database and runtime side

type eSTRUCTURE with name equal to CASE SHORT-NAME; this means the STRUCTURE
K will be used independently” from isVisible data. The structure itself consists of arbitraril
plex elements. On database side all branches of a multiplexer are described including pos
ps which do not referehce’a STRUCTURE, and the optional default case. On runtime side only
ailable.

K-Data (Extract).of the DB-Template

TA-OBJECT-PROP ID="SwitchKeyDOP ID">
<SHORT-NAME>SwitchKeyDOP</SHORT-NAME>

(.9
ATZA-OBJECT-PROP>

</D

element of
element of
y simple or
Sibly empty
one branch

<DATA-OBJECT-PROP ID="SimpleDOP ID">

</D
<ST

<SHORT-NAME>SimpleDOP</SHORT-NAME>
(...)
<DIAG-CODED-TYPE (..)>

(..)
</DIAG-CODED-TYPE>
<PHYSICAL-TYPE BASE—DATA—TYPE:"A_UNICODEZSTRING"/>
ATA-OBJECT-PROP>
RUCTURE ID="DefaultCaseSTRUCT ID”>
<SHORT-NAME>DefaultCaseSTRUCT</SHORT-NAME>
<PARAMS>

<PARAM xsi:type="VALUE”>
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<SHORT—NAME>DefaultData_A</SHORT—NAME>
(...)
<DOP-REF ID—REF=”SimpleDOP_ID"/>
PARAM>
ARAM xsi:type="VALUE”>
<SHORT-NAME>DefaultData B</SHORT-NAME>
(...)
<DOP-REF ID-REF="SimpleDOP_ID”/>
PARAM>

</PARAMS>
</STRUCTURE>

<STRUCTUH
<SHOR
<PARA|]

<H

<
</PAR
</STRUCTY
<STRUCTUH
<SHOR
<PARA

<H

<
</PAR
</STRUCTU
<MUX ID=
<SHOR

(...)
<SWIT
(.
<D

E ID="CaselSTRUCT ID”>

[-NAME>CaselSTRUCT</SHORT-NAME>

MS>

ARAM xsi:type="VALUE”>
<SHORT—NAME>CaselData_A</SHORT—NAME>
(...)
<DOP-REF ID-REF="SimpleDOP_ID”/>

PARAM>

ARAM xsi:type="VALUE”>
<SHORT-NAME>CaselData B</SHORT-NAME>
(...)
<DOP-REF ID-REF="SimpleDOP_ ID”/>

PARAM>

ARAM xsi:type="VALUE”>
<SHORT—NAME>Case1Data_C</SHORT—NAME>
(...)
<DOP-REF ID—REF:"SimpleDOP_ID"/>

PARAM>

NS>

I RE>

E ID="Case2STRUCT ID”>

-NAME>Case2STRUCT</SHORT-NAME>

MS>

ARAM xsi:type="VALUE"”>
<SHORT-NAME>Case2Data¥%/3SHORT-NAME>
(...)
<DOP-REF ID-REF="SimpleDOP_ ID”/>

PARAM>

NMS >

IRE>

MUX_ID”>

[-NAME>Multiplexer</SHORT-NAME>

CH-KE¥>
)
ATA~OBJECT-PROP-REF ID-REF="SwitchKeyDOP ID”/>

i A Ok e

</SWI

I e g w

<DEFAULT-CASE>

<SHORT-NAME>DefaultCase</SHORT-NAME>
<STRUCURE-REF ID—REF:”DefaultCaseSTRUCT_ID"/>
</DEFAULT-CASE>
<CASES>
<CASE>

</

<SHORT-NAME>Casel</SHORT-NAME>
<STRUCTURE-REF ID-REF="CaselSTRUCT ID”/>
(...)

CASE>

<CASE>

42

<SHORT-NAME>Case2</SHORT-NAME>
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<STRUCTURE-REF ID-REF="Case2STRUCT ID”/>
(...)
</CASE>
<CASE>
<SHORT-NAME>EmptyCase3</SHORT-NAME>
(...)
</CASE>
</CASES>
</MUX>
<DIAG-SERVICE ID="ServiceXYZ ID”>
<SHORT-NAME>ServiceXY7</SHORT-NAME>

ISO 22900-3:2012(E)

(...)
<POS-RESPONSE-REF ID-REF="Rsp ID”/>
(...)
</JIAG-SERVICE>
<PQS-RESPONSE ID="Rsp ID”>
<SHORT-NAME>Rsp</SHORT-NAME>
<PARAMS>
<PARAM xsi:type="CODED-CONST"”>
<SHORT-NAME>SID</SHORT-NAME>
<DIAG-CODED-TYPE BASE-DATA-TYPE="A UINT32”
(...)
</DIAG-CODED-TYPE>
</PARAM>
<PARAM xsi:type="VALUE"”>
<SHORT-NAME>MuxItems</SHORT-NAME>
(...)
<DOP-REF ID-REF="MUX ID”/>
</PARAM>
</PARAMS>
</HOS-RESPONSE>

(™

=
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Figure 24 shows the datatype eMULTIPLEXER at database and runtime side.

runtime data base
MCDResponseParameters MCDDbResponseParameters
ShortName: SID ShortName: SID
DataType: eA_UINT32 || DataType: eA_UINT32
ParameterType: eVALUE ParameterType: eVALUE
ShortName: Muxltems ShortName: MuxItems
DataType: eMULTIPLEXER L—{DataType: eMULTIPLEXER
ParameterType: eVALUE ParameterType: eVALUE
ShortName:  Case1 ShortName:  Casel
DataType: eSTRUCTURE ——{ DataType: eSTRUCTURE
ParamterType: eGENERATED ParamterType: eGENERATED
ShortName: Case1Data_A ShortName: Case1Data_A
+— DataType: eA_UNICODE2STRING — DataType: eA_UNICODE2
ParameterType: eVALUE ParameterType: eVALUE la\
ShortName:  Case1Data_B ShortName:  Casef MRBQ
+— DataType: eA_UNICODE2STRING — DataType: eA | E2STRING
ParameterType: eVALUE ParameterType: eﬁku
ShortName: Case1Data_C ShortName: asel Data_C
+— DataType: eA_UNICODE2STRING +— DataType: \ . UNICODE2STRING
ParameterType: eVALUE Paramete}ﬁQe: eVALUE
ShortName:{ » Case2
+——{ DataTyp eSTRUCTURE
Paral : eGENERATED
L ShortName: Case2Data
DataType: eA_UNICODE2STRING
ParameterType: eVALUE
ShortName: EmptyCase3
——{ DataType: eSTRUCTURE
ParamterType: eGENERATED
ShortName:  DefaultCase
+——{DataType: eSTRUCTURE

ParamterType: eGENERATED

ShortName: DefaultCaseData_A
DataType: eA_UNICODE2STRING
ParameterType: eVALUE

ShortName: DefaultCaseData_B
DataType: eA_UNICODE2STRING
ParameterType: eVALUE

Figure 24 —(Datatype eMULTIPLEXER at database and runtime side

7.7.5.6 eENVDATADESC

A database|parameter of data type eENVDATADESC contains 0 items.

A runtime garameter of data type eENVDATADESC contains 0 to 2 elements of data type eENVDATA. [The
parameter collection of the eENVDATADESC parameter is empty, if the response PDU does not contain any
environment data. Otherwise, the collection contains 0 or 1 common environment data parameters according
to the optional ODX ALL-VALUE of the ODX ENV-DATA-DESC followed by 0O or 1 environment data
parameters for a specific diagnostic trouble code.

ODX-Data (extract) of the DB-Template

<DATA-OBJECT-PROP ID="SimpleDOP ID">
<SHORT-NAME>SimpleDOP</SHORT-NAME>
(...)
<PHYSICAL-TYPE BASE-DATA-TYPE="A UINT32"/>
</DATA-OBJECT-PROP>
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<ENV-DATA-DESC ID="EnvDataDesc ID”>
<SHORT-NAME>EnvDataDesc</SHORT-NAME>
<PARAM-SNREF SHORT-NAME="SwitchKeyDTC”/>
<ENV-DATAS>
<ENV-DATA ID="EnvData DTC 210 and 220 ID”

<SHORT-NAME>EnvData DTC 210 and_ 220</SHORT-NAME>

<PARAMS>
<PARAM xsi:type="VALUE”>

<SHORT-NAME>EngineSpeed</SHORT-NAME>

()
<DOP-REF ID-REF="SimpleDOP ID”/>

ISO 22900-3:2012(E)

</PARAM>
<PARAM xsi:type="VALUE”>
<SHORT-NAME>Voltage</SHORT-NAME>
(..)
<DOP-REF ID-REF="SimpleDOP ID”/>
</PARAM>
</PARAMS>
<DTC-VALUES>
<DTC-VALUE>210</DTC-VALUE>
<DTC-VALUE>220</DTC-VALUE>
</DTC-VALUES>
</ENV-DATA>
<ENV-DATA>
<SHORT-NAME>EnvData All</SHORT-NAME>
<PARAMS>
<PARAM xsi:type="VALUE”>

(...)
<DOP-REF ID-REF="Simp2eDOP ID”/>
</PARAM>
</PARAMS>
<ALL-VALUE/>
</ENV-DATA>
</ENV-DATAS>
</ENV-DATA-DESC>
<DIJAG-SERVICE ID="ServiceXYz ID"”>
<SHORT-NAME>ServicéxY7Z</SHORT-NAME>
(...)
<POS-RESPONSE-RBEF” ID-REF="Rsp_ ID”>
(...)
</OIAG-SERVICES
<PJS-RESPONSE{ID="Rsp_ ID"”>
<SHORT#NAME>Rsp</SHORT-NAME>
<PARAMS>
<PARAM xsi:type="CODED-CONST”>
<SHORT-NAME>SID</SHORT-NAME>

<SHORT-NAME>EventCountexr<ASHORT-NAME>

N e W T P s e S 2 . e e S Ve e T e S e = = S = s 0 s e ST 7 2 N e e o s £
DTg CODLD I I DItolL DIITrr T I roh— 7y OTLINT

(...)
</DIAG-CODED-TYPE>
</PARAM>
<PARAM xsi:type="VALUE”>
<SHORT-NAME>SwitchKeyDTC</SHORT-NAME>
(...)
<DOP-REF ID-REF="SimpleDOP_ ID”/>
</PARAM>
<PARAM>
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<SHORT-NAME>EnvData</SHORT-NAME>
<DOP-REF ID-REF="EnvDataDesc ID"”/>

</PARAM>
</PARAMS>
</POS-RESPONSE>

Figure 25 shows the datatype eENVDATADESC / eENVDATA at database and runtime side.

7.8 Co

781 Ty

A Collection is a collection of single elements. The ordering criteria are not defined by the MVCI diagn

server speg
may also b

runtime

data base

MCDResponseParameters

ShortName: SID
— DataType: eA_UINT32

MCDDbResponseParameters

ShortName: SID
— DataType: eA_UINT32

ParameterType: eVALUE

ShortName: SwitchKeyDTC
1 DataType: eA_UINT32

ParameterType: eVALUE

ShortName: SwitchKeyDTC
—{ DataType: eA_UINT32

ParameterType: eVALUE

ShortName: EnvData
I DataType: eENVDATADESC

ParameterType: eVALUE ()

\®)

ShortName: EnvDat: vV
—{DataType: eE ADESC

ParamterValue: eVALUE

ShortName: EnvData_All
—{ DataType: eENVDATA
ParameterType: eGENERATED

ShortName: EventCounter
| DataType: eA_UINT32
ParamterType: eVALUE

ShortName: EnvData_DTC_210_and_220
| DataType: eENVDATA
ParameterType: eGENERATED

ShortName: EngineSpeed
| DataType: eA_UINT32
ParamterType: eVALUE N
ShortName: Voltage \&
|| DataType: eA_UINT32 . C)
ParamterType: eVALUE "\

lections

ypes and methods

ParamterValue: %

Figure 25 — Datatype eENVDATADESC/eENVDATA at database and runtime side

stic

ification. Single objects within the Collection may be accessed by means of an Index. The Index
b uSed to iterate over all elements of the Collection. The counting in collections starts with Zero.

The Collectiorioffers the possibility to query the number of elements currently located within the Collection.

The Interface NamedCollection has been derived from the general Collection. NamedCollections
additionally offer the possibility to poll a list with the names of all elements currently located within the
Collection and to access an element via its name. The kind of elements stored within a Collection can be
determined from the InterfaceName. The methods getItemByIndex and getItemByName are only
declared within the specific Interfaces and by this way are declared type safe.
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Figure 26 shows the principle of collections.

ISO 22900-3:2012(E)

<<MCD>>
MCDCollection

<<MCD>> getCount() : A_UINT32

<<MCD>>
MCDNamedCollection

<<MCD>>
MCDResults

MSB- NerresO——MSBBatatypeShertNarreft
MSB>>get : f
/\

[\

<<MCD>>
MCDDbLogicalLinks

<<MED>> gettemByindex(index: A_UINT32) : MCDDbL ogicalLink
<<MED>> gettemByName(name : MCDDatatypeShortName) : MCDDbLogicalLink

7.8.2 RunTime collections

Figyre 27 shows the RunTime collections MCD.

<<M, >>

) l\ﬂ)@ystem

1

<<M,C,D>>
MCDProject

1

N4 0.*
<<M,C,D>>
MCDLogicalLink

1

<IVITD>> gethemByndex(index ; A_
<<D>> add() : MCDResult

b2 ) : MCDResult

Figure 26 — Principle of collections

W 0..*

<<D>>

Service MCDDiagComPrimitive

<<D>>

Figure 27 — RunTime collections MCD
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Within this ERD the associations between MCDProject and its Logical Links are shown. Also the relations
of the Logical Link to the DiagComPrimitives and Services are visible.

Logical Links and DiagComPrimitives (incl. Services and Jobs) do not form a Collection that can be polled via
the API.

Only the Results and their sub-structures are mapped as Runtime collections. In cases of these collections
there is no danger that names are assigned twice, as they are created by the server or Job.

7.8.3 Database collections

Collections |are used for the listing of database objects with identical interface. The Collections reflect| the
content of the database of the used project. The database is static; that means nothing can becaddefl or
modified. Tlhe collections are always derived from MCDNamedCollection, so that its items may be
accessed vla index and via name. It has to be guaranteed for the uniqueness of the names of the‘items wijthin
the databage.
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Figure 28 shows the database collections part I.

(1 MCDObject

—1-{_) MCDCallection
() MCDDbComponentConnectors
() MCODBE cuStateT ranzsitiond.ctions
(o) MCDDblnterfaceConnectorPing
(o) MCDDbltemy alues
(o) MCDDbMatchingP arameters
(o) MCDDbb atchingP atterns
(o) MCDDbPreconditionD efiniions

ISO 22900-3:2012(E)

() MCODBSpeciall ataGroups
—1-(_) MCONamedCollection
(0 MCDDbadditionalsudiences
(2} MCDDbCodelniormations
(D) MCDDbConfigurationD atas
{0y MCDDbConfigurationFecords
() MCDDbControlPrimitives
(D) MCDDBDataPrimitives
(o) MCDDbDataFeconds
(o) MCDDbDiagComPrimitives
0y MCDDbDiagServices
(o) MCDDbDiagT roubleCodeConnectdts
(0} MCDDbDiagT roubleCodes
{0y MCDDBE cub aselariants
() MCDDBE cukdems
(D) MCDDBEcuStateCharts
(D) MCDDBEcuStates
() MCDDBE cuState T ransitions
(D) MCDDBE el ariarts
(0 MCODBERYD ataConnectars
() MCBOBErD ataDescs
(O MO0 DBF aulth emories
{51 MCDDbFlashChecksums
~NE) MCDDbFlashD ataBlocks
(T MCDDbFlashFilters
(0 MCDDbFlazhldents
(2} MCDDbFlashSecurities
(D) MCDDbFlazhSegments
{0y MCDDbFlashSessionClasses
(D) MCDDbFlashSessions
{0y MCDDbFunctionalClasses
() MCDDbFunctionalGroups
() MCDDbFunctionDiagComConnectors
{0y MCDDbFunctionDictionaries
() MCDDBFunctionlnParameters
() MCDDbFunctionModeGroups
{0y MCDDbFunctionModes
() MCDDBFunctionDutParameters

W Tl m AU

i el
L ) ey g L e Lol | )

{0y MCDDbJobs
MCDDbLocations

tcd MCODbLogicallinks

{0y MCODbObjecttems

(23 MCDDbOptionltems

(D) MCDDbParameters

(0 MCDDbPhysicalk emories

)3

)

Figure 28 — Database collections part |
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Figure 29 shows the database collections part Il.

() MCDDbPhysicalSegments

BcE b CODbPhysicalshiclelink Ol nterfaces
M CODBProjectDezcriptions

(o) MCDDbRequestParameters

() MCDDbResponseParameters

(0) MCDDBResponses

(o) MCDDbServices

() MCDDbSubCompanentParamConnectars

[ R B

—
HMCD
—

(Wl n
Ly | X

(o) MCDDBS pstemltems

(D) MCDDBT ableParameters

() MCDDBT ableR owConnectars
() MCODBT ables

() MCDDbUritGroups

fict MCDDbU kit

(2 MCDDbYehicleConnectorPine
(o) MCDDbYehicleConnectors
fco MCDDbYehiclel nformations

Figure 29 — Database collections part.li

7.9 Registering/deregistering of the EventHandler
For each Injerface that may use an EventHandler, two methods+have to be implemented:
Registeringl setEventHandler (handler.MCDEventHandler): A UINT32

Deregisterir

Because of
These are i

If the serv
exceeding
It contains t

To meet thq
methods fo
how many
event hand
EventHand

g: releaseEventHandler (Id:\NA UINT32): void.
this kind of registering several EventHandler may be connected per object at the same t

fentified by means of the Id that.is assigned at registration.

er cannot register another” EventHandler because of internal restrictions, e.g. resources
MAX A_UINT32 (2%%) EventHandlers, an MCDProgramViolationException will be thrg
he error e SYSTEM\'RESOURCE OVERLOAD.

requiremenithat the EventHandling has to also be fully functional with only one EventHandle
the Event reception are expected within each EventHandler. It is up to the Client-Implement3
EventHandler will be registered and if these EventHandler each implement all methods for
ing or_use some of them only as rudimentary data sinks. It is only required that each regists
er provides for all methods. The functionality derived from the methods is implementation spec

me.

or
wn.

[, all
tion
the
pred
fic.

The EventHandler may be registered at different objects that take a key position of the run time process, for
example MCDSystem and MCDLogicalLink. If for the Logical Link an Event shall be sent to the
EventHandler, it is only sent to the EventHandler which is registered at the Logical Link. If no EventHandler is
registered at the Logical Link, the Event is sent to the EventHandler of the MCDSystem. It is not sent to both
EventHandlers, if there are EventHandler registered at both objects.

If one or more event handler are registered at least one of them has to be registered at the MCDSystem
since all events not handled before are finally sent to the MCDSystem.

The registering of an EventHandler at the system is optional. The EventHandler at the MCDSystem may also
receive all messages as only EventHandler as long as no other EventHandler is registered.
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Figure 30 shows the using of EventHandler.

system:
MCDSystem

on

project:
MCDProject

The

ink1:

MCDLogicalLink

ink2:

MCDLogicalLink

registered
on

LogicalLinkEventT

MVCI diagnostic

D

Figure 30 — Usingcof' EventHandler

releaseEventHandler method can-\be called in any state without throwing ar

(Implementation hint to the client programmer’The releaseEventHandler method should

the

71

Crs
at
othd
crd
new
stat

Geft
geft
met

)]

vhich the createVailué ()

Valu&®)

Vadue () method has been called at. If there is no MCDValue object available, the get
hod)should throw an exception.

same states where the corresponding setEventHandler had been called).

MCD value
ateValue () returns a-reference to an MCDValue object that has been attached to the

r createxxx-metheds (e.g. createException(),
ateResult ()¢

createError (), create
createlLogicalLink). If there are different calls to the same server

references to,the same instantiated object are delivered. The object is initialised with the d
bd in the corrgésponding database template.

returns a copy of the MCDValue object that has been attached to the clas

method has been called. Note that this behaviour is iden

server

exception
be called in

class/object
tical for all
Value (),
object, only
efault value

5/object the
Value () -

SetValue (MCDValue) takes a MCDValue object and overwrites the MCDValue object (if present) that is
attached to the class/object the method setValue () has been called.

NOTE

The string representation of MCDValue is shown in Annex A.
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Figure 31 shows the behaviour of MCDRequestParameter (create/get and set value methods).

MCDRequestParameter. MCDRequestParameter. | MCDRequestParameter.
createValue() getValue() setValue()
MCDValue MCDValue

Client A setxxx(B) B

A
Deliver a reference Deliver Copy "
(pointer) overwrites
\ \ I / 8 copy value A

MCDValue with

default values

from database

\ 4
Server MCDValue MCDValue MCDValue

A A B

Remark: setting/adjusting
the value is possible
via MCDValue methods
e.g. setUint32()

Figure 31 — Behaviour of MCDRequestParameter (create/get and set value methods)

Job INPUT{ and OUTPUT PARAMs have references to a DOP-BASE. However DOPs are applied differgntly
from servicgs:

The convergion method is ignored, meaning an input parameter is passed to the job as-is and always as a

physical vdlue. PHYSICALDEFAULT-VALUE shall only be used if INPUT-PARAM references a DATA-
OBJECTPROP.

Output pargmeters are returned by the job as physical values. The physical values returned by the job ghall
comply with the PHYSIEAL-TYPE specification of the associated DOP-BASE.

Special cages aretinput parameters that have a TEXTTABLE defined as COMPUMETHOD. Here, the yalid
texts of thg TEXTTABLE can be listed within an application. Upon selection, the corresponding text |(the
physical value)is passed to the job. Hence, the COMPU-METHOD is only used for comfort reasons, no} for
actual conversion of the Input parameter ifrom a physical Into a coded type. By consequence, the DIAG-
CODED-TYPE of the DOP associated by a job parameter (regardless of whether it is an INPUT- or OUTPUT-
PARAM) is ignored.
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Figure 32 shows the behaviour of MCDResponseParameter (get value method).

MCDResponseParameter.

getValue()
MCDValue
. )
Client A
A
Deliver
a copy
Server MCDValue

A

Figure 32 — Behaviour of MCDResponseParameter (get value method)

Figyre 33 shows the MCD Values in jobs.

copy overwrites value

v

N
Q<M,C,D>>
&/IC.D esponseParameter

@ - *MCDResponseParameter.getType()

M
<|V<IgID?/aDI:e> | @ MCDValue.setxxx( ) xxx = Asciistring

Bitfield
Boolean
Bytefield
v Float32
L @ MCDResponseParameter.setValue( ) ::nl?sat64

Int16

Int32

Int64

UInt8

Uint16

UInt32

Uint64
Unicode2string

Figure 33 — MCD Values in jobs
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7.11 Use cases

7111  View

With the help of Sequence Diagrams the interactive use of the APl and the sequences for certain general
cases are presented in chronological order.

It is acted from the view of a single client and it is assumed that each action is executed successfully.
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7.11.2 Instantiation of projects

Figure 34 shows the starting work with the MV CI diagnostic server.

ISO 22900-3:2012(E)

Start with the MCDSystem
object. How to get this is
described in the companions.

CLIENT

+Application _

API

: MCDSystem

MVCI
diagnostic
server

rSetthe e Evertttarmdter
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data base project or if the
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getActiveProject()
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getActiveProject( )

----lexisting Project}--4

get the data base
project, it is AU

possible to access all
data base elements

get all available Vehicle

(data transfer from the Db) (-

getDbProject( )

returns the dglg ase project to th

I
I
|

,,,,,,,, NN - - -
|
'

getDbVehicleInformations( )

o ____|_ __Z=es

Information Tables for this project >

alter-
native

selectDbVehiclelnformation(dbVehiclelnformation)

this will select the Vehicle
Information Table'usable
to all clients (the first will
select and alhothers will
get it via method
getActiveDb
Vehiclelnformation())

]

onSystemVehicleInfoSelects

the Server; o ke U
returns the id for :
this EventHandler i onFirstEvent( )
get the descriptions of all > getDbProjectDescriptions( ) |
available data base projects !
oo T RO ‘
L] returns the:project description of the data base
alter- seIectProjebt(dbProjectDescription‘;
native : : Iy
.E | : MCDProjectt——-MCDDbProject— M )
21| [retumns thetinewly | cre ated project U/ i 3 rec Vehiclelnformation|
select a project via a E M M 1 !
project description of a =] ; 4

getActiveDbVehicleinformation( )

in state ePROJECT_SELECTED H<
the data base is ready and
accessable and all run time action
can be done (with the first

Logical Link creation the state
changes to eLOGICALLY_CONNECTED)

ed()

Figure 34 — Starting work with the MVCI diagnostic server
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As an entry into the API the Client gets the MCDSystem object from the diagnostic server. How this has to be
done for the separate mappings of the object model for different programming languages and platforms
(ASAM GDI, Java, COM/DCOM, C++) has to be described within the respective documents mapping the
MVCI diagnostic server D object model.

The object MCDSystem is handed over within the state eINITIALIZED. First register the main
EventHandler to get all events delivered by the diagnostic server. Now the Client may poll the collection of all
project descriptions available within the database. In the next step the Client will select one of these projects
and thus provide for access to the database contents from the ODX with Vehicle Information Table, Logical
Link Table and environmental variables for this project. After this, the MCDSystem object is within the state
ePROJECT_SELECTED,. If another Client has already selected a project this Client ask for the active project,
because only one project can be active at one time.

Now, out of the project, the desired Vehicle Information Table is selected from the collection of ;availpble
Vehicle Infgrmation Tables depending on the database project. Within this table all MCDDbLo@gicalLink
objects are |ocated, which are necessary for connection to the ECUs.

Alternatively to the procedure mentioned above, the Client might skip the polling far)information from| the
database, if the short names of all necessary objects are already known. This possibility is shown in|the
following diagram.
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Figure 35 shows the starting work with the MV CI diagnostic server (via short name).
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Figure 35 — Starting work with MVCI diagnostic server (via short name)
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7.11.3 Database access

For the MCDDbLogicalLink selected out of the Logical Link collection, the information stored in the
Logical Link Table can be accessed: the ShortName, the Physical Vehicle Link or Interface (and its type) and,
from the corresponding DbLocation, the AccessKey.

Depending on the type of the DbLocation there are several collections filled with database elements like

Services and DiagComPrimitives. Also the information about the Gateway property from the Logical Link
Table can be accessed too.

This sequence diagram shows only the access to the topmost elements of the database, which are the
elements b¢low shown in the corresponding ERD diagrams (see Figure 16).
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Figure 36 shows the database access.
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7.11.4 Destruction

Figure 37 shows the destruction.

CLIENT el
API diagnostic
N server
starts in 3 3
ePROJECT_SELECTED | : MCDSystem : MCDProject
deactivate the active deselectVehicleInformation( ) 3
Vehicle Information Table | ’u
onSystemVehicIeInfoDeseIectéd( )
deactivatethe > - deselectProject( )
active projec
now the MC[)System ; _ onSystemProjectDeselected(
is in state eINITIALIZED =~ B ’U‘ |
release the nmain releaseEventHandIer(clientld)3
EventHandlef 7 > :
onLastEvent( )

Figure 37 =~ Destruction

This Sequehce Diagram starts in the MCDSys+tem state ePROJECT SELECTED and with an active Velicle
Information|Table. Logical Links do not exist at this time anymore.
First deactivate the Vehicle Information Table and after successful deactivation an event will be delivgred.

Then the project can be deactivated and for this state transition of the MCDSystem an event will be delivgred
too. The last action is to releasethe main EventHandler.

8 Fungtion block Diagnostic in detail

8.1 Copstraints

In ODX, the—vatidity of the—intermat-vatue canmbe Testrictedtoa giver intervat-via intermatconstraimts—The
physical value can be restricted via physical constraints. The value definition of both kinds of constraints can
be obtained by using the methods getInternalConstraint () and getPhysicalConstraint ()
at MCDDbParameter. With the type of constraint, how the MCDInterval and its limits have to be
interpreted is defined. Values regarding the internal constraint definition have to be interpreted by the internal
data type. The values regarding the physical constraint definition have to be interpreted by the physical data
type.

The implicit valid range of a value is defined in ODX by the integral data type. In the case of internal constraint
definition the implicit valid range is additionally restricted by the encoding and the size of the parameter, which
is defined either by the number of 1 in a condensed bit mask or the bit length. The explicit valid range is
defined by the limits of the outer constraint (internal or physical constraint), which is always a VALID interval,
minus all inner scale constraints (SCALE-CONSTR in ODX) where the attribute VALIDITY is not equal to
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VALID. The attribute VALIDITY of each constraint definition can take the values VALID, NOT-VALID, NOT-
DEFINED or NOT-AVAILABLE. The interval of a constraint is defined in ODX by the UPPER-LIMIT and
LOWER-LIMIT attribute. If UPPER-LIMIT and/or LOWER-LIMIT are missing, the explicit valid range is not
restricted in that direction. In general, the valid range is defined by the intersection of the implicit and the
explicit valid range.

If the corresponding interval type is setto e LIMIT INFINITE, the lower and upper limit are defined by the
lowest and highest possible value of the integral data type.

For example the method getUpperLimit () will return the maximum positive value of the corresponding

datatypeif getlpperTiimit Tnterval Type () returns MCDTnterval : :eTTMTT TNETN

TE.
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— If the value is outside of the intersection of implicit and explicit valid range, ignoring any SCALE-CONSTR
definition, the method MCDParameter::getValueRangelnfo() delivers eVALUE_NOT_VALID.

— If the value is inside of the valid range (intersection of implicit and explicit valid range with respect to the
SCALE-CONSTR  definitions), the method  MCDParameter::getValueRangelnfo()  delivers
eVALUE_VALID.

— If the value is inside any SCALE-CONSTR value range the method MCDParameter::getValueRangelnfo()
returns the validity defined by the SCALE-CONSTR in ODX.

— Figure

Request: read three bytes starting
at memory address 204813h

SID Address Size
e T |0
& 23h 20h | 48h 13h 03h % I Voet gs515
2 6
a2 ab—
Response: the requested three bytes 3 ;
- a3 arr—
& 63h | 00h | 46h | FBh @ A .
— a4 a8—
GND
SID Requested three bytes [o
ECU
[ Extraction | grpiepiensf i
Data Type associated This value is
Coded value = 18171 < checked against the
internal constraints.
(Internalivalue ODX)

l Compu-Method |

This value is

Physical value = 1817,1 (r/m in) < checked against the

physical constraints.

UNIT conversion

Display value = 30,285 r/sec

Figure 38 — Application of Constraints during Data Extraction Process

For the examples following, this ODX specification of DIAG-CODED-TYPE is assumed:

<DIAG-CODED-TYPE xsi:type="STANDARD-LENGTH-TYPE" BASE-DATA-TYPE="A INT32"
CONDENSED="true" BASE-TYPE-ENCODING="SM">
<BIT-LENGTH>12</BIT-LENGTH>
<BIT-MASK>0EQ07</BIT-MASK>

</DIAG-CODED-TYPE>
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Within the message the parameter has a length of 12 bit, but the condensed bitmask restricts the length of the
signed integer value to actually 6 bit. Because it is encoded as SM (see ISO 22901-1 for details of encodings),
the implicit valid range is [-31, +31].

In the first example the explicit valid range is (-, +o0 ) and therefore the intersection between the explicit and
implicit valid ranges is [-31, +31].

Figure 39 shows the use of constraints: No explicit restrictions (no INTERNAL-CONSTR).

5 4 3 -2 -1 0 1 2 3 4 5 §1/Q

Figure 39 — Use of constraints: No explicit restrictions (no INTERN &NSTR)

In the second example the internal constraint is limited by the lower limit vaI&Sq}and the upper limit value 5.
Both limits are defined with the interval type CLOSED. %
N\

<INTERNAL-CONSTR> 6\

<LOWER-LIMIT INTERVAL-TYPE = "CLOSED">—3</LOWE%LIMIT>

<UPPER-LIMIT INTERVAL-TYPE = "CLOSED">5</UP IMIT>
</INTERNAL-CONSTR>

A\

)
The] explicit valid range is [-3, +5] and, therefore, the inter@f}tion between the explicit and implicit yalid ranges
is [-B, +5]. \‘g\

Figyre 40 shows the use of constraints: One valii.@erval.

ﬁ&e 40 — Use of constraints: One valid interval

In the next example r@?mits for the internal constraint are defined but two inner scale constraints.

<INTERNAL-C R>
<SCAL NSTRS>
ALE-CONSTR VALIDITY = "NOT-DEFINED">
Ks?“ <LOWER-LIMIT INTERVAL-TYPE = "OPEN">4</LOWER-LIMIT>

<UPPER-LIMIT INTERVAL-TYPE "CLOSED">5</UPPER-LIMIT>

SCELE=CONSTR
<SCALE-CONSTR VALIDITY = "NOT-VALID">
<LOWER-LIMIT INTERVAL-TYPE = "OPEN">5</LOWER-LIMIT>
<UPPER-LIMIT INTERVAL-TYPE "CLOSED">6</UPPER-LIMIT>
</SCALE-CONSTR>
</SCALE-CONSTRS>
</INTERNAL-CONSTR>

o)

With no limits for the INTERNAL-CONSTR the explicit validity of the internal value is defined in the interval (-
o, +o0). Within this outer interval the interval (4, 5] is declared via SCALE-CONSTRS as NON-DEFINED and
the interval (5, 6] is declared as NOT-VALID, which is illustrated in the following figure.
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The explicit valid ranges are (-, +4] and (+6, +x), therefore, the intersections between the explicit and implicit
valid ranges are [-31, +4] and (+6, +31]. Because the internal type is an integer type, the second range is
equivalent to [+7, +31].

Figure 41 shows the use of constraints: No INTERNAL-CONSTR limits.

NOT-DEFINED  NOT-VALID

54 3 2 10 12 3 4 5 6 7
v

Figure 41 — Use of constraints: No INTERNAL-CONSTR limits fb :

Q

The next and the last example regarding internal constraints is defined by the following @%data.

O

"CLOSED">0</LOWER-LIMIT> x:\

"INFINITE"/> @)
K
Q

<INTERNAL-CONSTR>
<LOWHR-LIMIT INTERVAL-TYPE
<UPPHR-LIMIT INTERVAL-TYPE
<SCALE-CONSTRS>
SCALE-CONSTR VALIDITY = "NOT-DEFINED"> %
<LOWER-LIMIT INTERVAL-TYPE "OPEN">4</@ R-LIMIT>
<UPPER-LIMIT INTERVAL-TYPE "CLOSED"@/UPPER—LIMIT>

/SCALE-CONSTR> Q
SCALE-CONSTR VALIDITY = "NOT-AVATLABLEYS
<LOWER-LIMIT INTERVAL-TYPE = "OPEN">5</LOWER-LIMIT>

<UPPER-LIMIT INTERVAL-TYPE
/SCALE-CONSTR>
N xO
</SCALE-CONSTRS> \b
.\0

&g@SED">6</UPPER—LIMIT>

</INTERNAL-CONSTR>

This ODX data defines the explicit validity, of the internal value in the interval [0, +o0) by defining limits fo the
INTERNAL{CONSTR. Within this outer i al the interval (4, 5] is declared via SCALE-CONSTRS as NION-
DEFINED gnd the interval (5, 6] is def) d as NOT-AVAILABLE, which is illustrated in the following figure

The explicit valid ranges are [0 @énd (+6, +x0), therefore, the intersections between the explicit and implicit
valid rangep are [0, +4] anc@( , +31]. Because the internal type is an integer type, the second range is
equivalent fp [+7, +31]. Q

Figure 42 shows the@?’of constraints: Clipping.

é&?ﬁ NOT-DEFINED N/OT-VALID

NI = S

5 4 -3 -2 -1 0 1 2 3 4 5 6 7

Figure 42 — Use of constraints: Clipping

In a similar way, it is possible to specify constraints for the physical value if the physical type is a numerical
type. In this case, the implicit valid range is not restricted by the size or encoding of the internal data type but
by the physical data type.
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General diagnostic server behaviour for CODED-CONST and PHYS-CONST Parameters:

As CODED-CONST and PHYS-CONST parameters are parameters like any other in ODX, these parameters
are also available at the diagnostic server API. That is, these parameters are contained in the collections
delivered by getRequestParameters () and getResponseParameters (). However, it is
impossible for a client application or job to change the value of a constant parameter.

TextTable

If one uses MCDTextTableElement: :getInterval the lower and upper limit shall deliver the coded
valyes aof the according text table elements in QDX

Integrval information for CODED-CONST and PHYS-CONST parameters:

CODED-CONST:
Thel diagnostic server generates an MCDInterval object where the return~walue of the methods
MCDInterval::getLowerLimit (), MCDInterval: :getUpperlLimit (), and
MCIODbParameter::getDefaultValue () is the same value, namely) the physical vglue of this
congtant parameter.

Thelmethods MCDInterval: :getLowerLimitIntervalType (Jand
MChInterval: :getUpperLimitIntervalType () both retdrn
MCHLimitType:: eLIMIT CLOSED.

In ¢ases of a CODED-CONST parameter, the methods)yMCDInterval: :getLowerLinit () and
MCDInterval: :getUpperLimit () both return the same coded value — the constant coded yalue.

PHYS-CONST:
In dases of a PHYS-CONST parameter, an MCD¥nterval object is returned which corresppnds to the
infofmation in the ODX data.

The| method getCodedValue () always,delivers an object of type MCDValue containing the ¢oded value
of the MCDResponseParameter object. The types used to store a coded value in a MCDValug object are
the pppropriate coded ODX types.

NRC-CONST
Parameters of type CODEBR-CONST or PHYS-CONST possess only one possible value and maly appear at
both request and response’ parameters. In contrast to that, parameters of type NRC-CONST ¢onsist of a
collgction of possible~=CODED-CONST values and may only appear at response parameters. Due to that,
parameters of typé)“NRC-CONST behave differently from parameters of type CODED-CONST or
PHYS-CONST _<and throw the exception MCDProgramViolationException with  efror code
eRT VALUE~NOT AVAILABLE for the following methods:

— |MCDDbParameter::getDefaultValue(),

— "MEDBDbbParameter-getCodedbefauttVatuet);
— MCDDbParameter::getinternalConstraint(),
— MCDDbParameter::getPhysicalConstraint().

Parameters of type NRC-CONST may only appear at response parameters of services. They may not appear
in response parameters of jobs.

Matching of result parameters can be done in one of the following ways:
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MATCHING-REQUEST-PARAM (repetition of data from request),
CODED-CONST (matching with fixed coded-value),
NRC-CONST (matching with one of the fixed coded-values),

PHYS-CONST (matching with fixed physical value).

NRC-CONST is used only in negative responses. All values have to be transmitted to the PDU API for each
execution and a high number of values can have a strong negative influence on the performance. It describes

a set of neqgative response codes as coded values. The response shall contain one of the gi\/nn coded va

in the enco
a set of va
matching a
COMPU-M
CONST pa
actually rety

The NRC-G
never used
the respons

Behaviour

object
When
MCDR
initializ
value 4

When

MCDValue which is initialised withthe"coded value calculated from the constant physical value.

When
extract
getCod

represgnting the corresponding parameter in the response PDU. Any coded value defined for a rese
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For co
methog

When an MCDResponseParameter contains a valid coded valueja copy of the corresponding MCDV

When the parameter is of type CODED-CONST, the method getCodedValue() returns the constant cg

ling defined by the DIAG-CODED-TYPE. It differs from a CODED-CONST only in that it deser,
ues and shall not be used in a REQUEST or in a POS-RESPONSE. The values are.use
negative response. For example one might define a VALUE parameter that uses a TEXTTA
FTHOD to map all possible negative response codes to descriptive texts. An additional N
rameter can make the NEG-RESPONSE match if one of a specific subset of\these code
rned.

ONST is located at the same PDU position as the VALUE parameter. As\a"VALUE paramet
to match a RESPONSE, the parameter (and its associated TEXTTABLE) does not suffice to se
e.

of MCDResponseParameter::getCodedValue():

containing the server-internal coded value is returned.

an MCDResponseParameter does not contain a valid coded value and therefore no coded t
bsonseParameter::getCodedValue() returns ansMCDValue object of type A_BITFIELD whig
bd with the bits representing the corresponding parameter in the response PDU.

s defined in ODX. For coded const parameters, this value is mandatory.

he parameter is of type PHYS-CONST, the method getCodedValue() returns an object of
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BLE
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Br is
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hlue
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he parameter is of type RESERVED, the method getCodedValue() returns the coded valug as

bd from the responseyPDU. If no coded value and therefore no coded type is defined in G
edValue() returns-an MCDValue object of type A_BITFIELD which is initialized with the

e parameterin ODX is ignored.

mplex ‘parameters, the method getCodedValue() returns the same values as defined for
MEDParameter::getValue().

DX,
bits
ved

the

Behaviour

of MCDRequestParametergetCodedvatues():

The method getCodedValue () always delivers an object of type MCDValue containing the coded value of
the MCDRequestParameter object. The types used to store a coded value in an MCDValue object are the

appropriate
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When an MCDRequestParameter contains a valid coded value (set via setVa
setCodedValue () ), a copy of the corresponding server-internal coded value is returned in
an MCDValue object.

3:2012(E)

lue () or
the form of

When setValue () or setCodedValue () have not been called before but a physical default value

is defined in ODX, an object of type MCDValue is returned which is initialised with the c
calculated from the physical default value.

oded value

When the parameter is of type CODED-CONST, the method getCodedValue () returns the constant

coded value as defined in ODX. For coded const parameters, this value is mandatory.

BeHh

If M
to 3
upd
vall
info
valu
con
MCI]

type MCDValue which is initialised with the coded value calculated from the constant physical

When the parameter is of type RESERVED, the method getCodedValue () returns the ¢
as defined in ODX. If no coded value is defined in ODX, getCodedValue ()\returns a cor
MCDValue object (coded ODX value type), which is initialized with the value which would be
server when sending the request. This means that the server is not to alter'the coded valug
been returned to a client via getCodedValue () once.

When setValue () or setCodedValue () have not been called before and no phys
value is defined in ODX, the method getCodedvalue () seturns a correctly typed MCDV
(coded ODX value type). The internal state of this MCDValug' i “uninitialized” and its value is
That is, calling a getXXX()-Method at this MCDValue (where XXX represents the type of this
will result in an exception being thrown. The type of thisiexception is MCDProgramViolationEx
error code eRT VALUE NOT INITIALIZED.

For complex parameters, the method getCodedValue() returns the same values as defi
method MCDParameter::getValue().
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Behaviour of setting values for CODED-CONST and PHYS-CONST Parameters:

Parameters of type CODED-CONST or PHYS-CONST cannot be changed by using the method

MCDRequestParameter::setValue(). So, calling method MCDRequestParameter::setValue() leads to an
MCDParameterizationException with error code ePAR INVALID VALUE.

The same applies for the method MCDResponseParameter::setValue(), which can be called by a job to

fill the response parameter structure. When a job tries to overwrite a CONST value using this method, a
MCDParameterizationException with error code ePAR_ INVALID VALUE will be thrown.

Respo
other ty
be
MCDRH4
in this

Retrieval o)

Usually, co
That meang
used to cg
Furthermor
before setti
to the lack
needed to fi
explicit valy
intervals ¢
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internal and

ODX Data

<DIAG-COI
<BIT-
</DIAG-C
<PHYSICAI
<COMPU-MH
<CATEG
<CON

<

f all valid physical or internal intervals:

arameters in ODX,

pes of p his is a hich
ueried by hasError() at various classes, e.g. MCDResult::hasEfxor
sponse: :hasError (), and MCDResponseParameter: :hasError (). The error g

ase is eRT_VALUE OUT_OF RANGE.

, for each value passing a constraint, there should be a suitable COMPU-METHOD that coul
mpute a physical value from the coded one or vice versa. But\this cannot be guarant
p, a client can get the valid physical intervals of a parameter according to the physical constra
hg the value, but the value possibly does not pass the intérnal constraints or vice versa.
pf access to the COMPU-METHODs a client cannot retrieve<dall necessary information in adva
nd out, whether a value is actually valid or not. Depending-on the COMPU-METHOD, implicit
e ranges there might be zero, one or more intervals of valid values for one parameter. TH
an be retrieved by calling MCDDbParamet&ry :getValidPhysicalIntervals
ameter::getValidInternalIntervals) The following example shows how the
physical intervals are computed from a certainc@DX parameter definition.

ED-TYPE xsi:type="”STANDARBD-~LENGTH-TYPE” BASE—DATA—TYPE="A7UINT32">
[[ENGTH>12</BIT-LENGTH> -:>-value restricted to interval [0..4095]
DED-TYPE>
-TYPE BASE—DATA—TYPE="A_UINT32”/>
THOD>
RY>SCALE-LINEAR</GATEGORY>
[PU-INTERNAL-TQ-PHYS>
OMPU-SCALES>
COMPU-SCALE>/ (1) --> phys 2 + 2 x coded
<LOWER-&IMIT INTERVAL-TYPE=”CLOSED”>0</LOWER-LIMIT>
<UPPER-LIMIT INTERVAL-TYPE=”CLOSED”>100</UPPER-LIMIT>
<COMPU-RATIONAL-COEFFS>
<COMPU-NUMERATOR><V>2</V><V>2</V></COMPU-NUMERATOR>
<COMPU-DENOMINATOR><V>1</V></COMPU-DENOMINATOR>

s for

can

(),
ode

nstraints and computational methods of a parameter defined in ODX) should be consis{ent.

i be
ped.
ints
Due
nce
and
ese

or
alid

<

<COMPU-SCALE>

68

COMFPU-RATIONAL-COEFES
</COMPU-SCALE>
COMPU-SCALE> (2) --> phys 3 + 2 x coded
<LOWER-LIMIT INTERVAL-TYPE=”CLOSED”>102</LOWER-LIMIT>
<UPPER-LIMIT INTERVAL-TYPE=”CLOSED”>300</UPPER-LIMIT>
<COMPU-RATIONAL-COEFFS>
<COMPU-NUMERATOR><V>3</V><V>2</V></COMPU-NUMERATOR>
<COMPU-DENOMINATOR><V>1</V></COMPU-DENOMINATOR>
</COMPU-RATIONAL-COEFFS>
</COMPU-SCALE>
(3) --> phys 4 + 2 x coded
<LOWER-LIMIT INTERVAL-TYPE=”CLOSED”>1900</LOWER-LIMIT>
<UPPER-LIMIT INTERVAL-TYPE=”CLOSED”>2020</UPPER-LIMIT>
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<COMPU-RATIONAL-COEFFS>
<COMPU-NUMERATOR><V>4</V><V>2</V></COMPU-NUMERATOR>
<COMPU-DENOMINATOR><V>1</V></COMPU-DENOMINATOR>
</COMPU-RATIONAL-COEFFS>
</COMPU-SCALE>
</COMPU-SCALES>
</COMPU-INTERNAL-TO-PHYS>
</COMPU-METHOD>
<INTERNAL-CONSTR>
<UPPER-LIMIT INTERVAL-TYPE="”CLOSED”>5000</UPPER-LIMIT>
<SCALE-CONSTRS>
<SCALE-CONSTR VALIDITY="NOT-DEFINED”> (a)
<LOWER-LIMIT INTERVAL-TYPE=”CLOSED”>0</LOWER-LIMIT>
<UPPER-LIMIT INTERVAL-TYPE=”CLOSED”>100</UPPER-LIMIT>
</SCALE-CONSTR>
<SCALE-CONSTR VALIDITY="VALID”> (b)
<LOWER-LIMIT INTERVAL-TYPE=”CLOSED”>101</LOWER-LIMIT>
<UPPER-LIMIT INTERVAL-TYPE=”CLOSED”>333</UPPER-LIMIT>
</SCALE-CONSTR>
<SCALE-CONSTR VALIDITY="NOT-AVAILABLE”> (c)
<LOWER-LIMIT INTERVAL-TYPE="CLOSED”>334</LOWER-DINMIT>
<UPPER-LIMIT INTERVAL-TYPE=”CLOSED”>513</UPPER~LIMIT>
</SCALE-CONSTR>
<SCALE-CONSTR VALIDITY="VALID”> (d)
<LOWER-LIMIT INTERVAL-TYPE=”CLOSED”>514</LOWER-LIMIT>
<UPPER-LIMIT INTERVAL-TYPE=”CLOSED”>1000</UPPER-LIMIT>
</SCALE-CONSTR>
<SCALE-CONSTR VALIDITY="NOT-VALID”>N(€)
<LOWER-LIMIT INTERVAL-TYPE=”CLOSED”>1500</LOWER-LIMIT>
<UPPER-LIMIT INTERVAL-TYPE=”CLQSED”>2000</UPPER-LIMIT>
</SCALE-CONSTR>
/SCALE-CONSTRS>
</INTERNAL-CONSTR>
<PHYS-CONSTR>
<UPPER-LIMIT INTERVAL-TYPE="”CLOSED”>5000</UPPER-LIMIT>
SCALE-CONSTRS>
<SCALE-CONSTR VALIDITY="NOT-DEFINED”> (A)
<LOWER-LIMIT INTERVAL-TYPE=”CLOSED”>200</LOWER-LIMIT>
<UPPER-LIMIT (INTERVAL-TYPE="CLOSED”>250</UPPER-LIMIT>
</SCALE-CONSTR>
<SCALE-CONSTIR VALIDITY="VALID”> (B)
<LOWER=LIMIT INTERVAL-TYPE=”CLOSED”>251</LOWER-LIMIT>
<UPPER¥LIMIT INTERVAL-TYPE=”CLOSED”>500</UPPER-LIMIT>
</SCATE-CONSTR>
<SCALE-CONSTR VALIDITY="NOT-AVAILABLE”> (C)
<LOWER-LIMIT INTERVAL-TYPE=”CLOSED”>501</LOWER-LIMIT>
<UPPER-LIMIT INTERVAL-TYPE=”CLOSED”>550</UPPER-LIMIT>

QoD T o OO
OCion  CUINO LT

<SCALE-CONSTR VALIDITY="VALID”> (D)
<LOWER-LIMIT INTERVAL-TYPE=”CLOSED”>551</LOWER-LIMIT>
<UPPER-LIMIT INTERVAL-TYPE="”CLOSED”>4020</UPPER-LIMIT>
</SCALE-CONSTR>
<SCALE-CONSTR VALIDITY="”NOT-VALID”> (E)
<LOWER-LIMIT INTERVAL-TYPE=”CLOSED”>4021</LOWER-LIMIT>
<UPPER-LIMIT INTERVAL-TYPE=”INFINITE”/>
</SCALE-CONSTR>
</SCALE-CONSTRS>
</PHYS-CONSTR>
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Valid internal intervals:

A_UINT32 + BIT-LENGTH 12: [0..4095], no restrictions based on INTERNAL-CONSTR interval

[0..5000]
less not VA

[101..333],

Intersection with available COMPU-SCALEs: (2): [102..300] und (3) [2001. 2020]

Calculated|physical intervals:

[207, 603], [4006, 4044]

less not VALID SCALE-CONSTR (A), (C), (E):

Interval 1: [251..500]

Interval 2: [$51..603]

Interval 3: [4006..4020]

8.2  System Properties

A global mechanism to handle system properties is provided(by the methods getPropertyNames
getPropgqrty (A ASCIISTRING propertyName), setProperty (A ASCIISTR
propertyName, MCDValue value) and resetProperty (A ASCIISTR
propertyName) at the interface MCDSystem. The methods allow retrieval and modification of all syg

properties g
properties.

Every vend
shortnames
starting with

For all prop
server docy

LID SCALE-CONSTRSs (a), (c), (e):

[514..1499], [2001, 4095]

efined within the diagnostic server. Systém properties are separated into mandatory and opti

br or OEM is free to define its own additional server properties. To avoid namespace conflicts
of these properties have to-be prefixed according to Sun's rules for java package names,
com.company.<PROPERTY) NAME>.

erties defined by a vendor or OEM, the following information shall be included in the correspon
mentation:

(),
[ NG
[NG
tem
bnal

the
e.g.

ding
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8.3

8.3.

8.3.
The
MC
MC
MC
MC
MC
MC
MC
An
MC
MC

MC

MC

viorOontoTyr o paoTtarn;

Precondition.

PDHexService

DService
DProtocolParameterSet
DStartCommunication
DStopCommunication
DVariantIdentification
DVariantIdentification
HSelection
DSingleEcuJdob

PMultipleEcudob

DFlashJob

MC

PPynIdReadComPrimitive

( Diagnostic DiagComPrimitives

1.1 DCP types and hierarchy

DDynldDefineComPrimitive

Diagnostic DiagComPrimitives and Services

se are the types of DiagComPrimitives declared in the API:

performs a diagnostic hexservice (low level service)

performs a diagnostic service

provides the set of protocol parameters defined for thg location

perfarms protocol-specific initialisation

performs protocol-specific termination

performs a variant identification

performs a variant identification and selects the identifjed variant

performs a job on a single ECU
performs a job on multiple ECUs

performs a Flash Job

Define the data structure for a dynamically defined idégntifier

read the service, which used a dynamically defined idgntifier data

MC

DDynIdClearComPrimitive

© I1SO 2012 — All rights reserved

structure

Delete the Dynld and the assigned data structure

71


https://standardsiso.com/api/?name=c08893589066bbbc6b9e545bdc07b4ca

ISO 22900-3:2012(E)

Figure 43 shows the hierarchy of inheritance of DiagComPrimitive.

<<D>>
MCDDiangmPrimitive
<<D>> <<D>>
MCDDataPrimitive MCDControlPrimitive
A A
LIA JAY
I I
<<pD>> <<pD>>
MCDJob MCDDiagService
I I I 4f|3
<<pD>> <<pD>> <<pD>>
<<pD>> <<pD>>
: : MCDDynldDefine|| MCDDynldRead @DynldClear
fepERiEe | el EErEe ComPrimitive ComPrimitive \ omPrimitive
<<D>> O <<D>>
MCDFlashJob StartCommunication
<<D>> <<pD>>
MCDSingleEcuJob MCDStopCommunication
<<D>> <<D>>
MCDMultipleEcuJob MCDProtocolParameterSet
<<pD>>
MCDVariantldentification
<<D>>
MCDVariantldentificationAndSelection

Figure 43 = Hierarchy of inheritance of DiagComPrimitive

The DiagCqmPrimitives afe divided into two different types: DataPrimitives and ControlPrimitives.

ControlPrinfitives perform state transitions, protocol settings or recognize the real ECU. They exist only gnce
per Logical[Link. While execution of one of these ControlPrimitives the Logical Link Activity Queue has t¢ be
empty and ]he Activity state has to be eACTIVITY IDLE. They cannot be executed asynchronously.

DataPrimitives perform an action on the ECU. They are divided into those with PDU information, such as the
service, and those without PDU information, such as the jobs. All DataPrimitives can be (if the DataPrimitive
carries the IS-CYCLIC flag within the database) executed in cyclic mode and/or asynchronously. Only
DataPrimitivesWithPDU can be executed in repetition mode. That is why only DataPrimitive can resize the
ResultBuffer.

All communication primitives have the equivalent result structure as diagnostic services. Each noncyclic
DiagCom Primitive has exactly one result record per execution.

When a DiagComPrimitive, e.g. MCDDynIdDefineComPrimitive,
MCDDynIdReadComPrimitive, or MCDDynIdClearComPrimitive, is not available (either in the

72 © ISO 2012 — Al rights reserved


https://standardsiso.com/api/?name=c08893589066bbbc6b9e545bdc07b4ca

ISO 22900-3:2012(E)

MVCI diagnostic server or in the ODX database), an exception of type eDB ELEMENT NOT AVAILABLE is
thrown.

List of MCDObjectTypes for which an object can be created by calling
MCDLogicalLink: :createDiagComPrimitiveByType (only object types for which no additional
information is required during the creation, that is, no additional parameters):

— eMCDHEXSERVICE,

— eMCDPROTOCOLPARAMETERSET,

— |eMCDSTARTCOMMUNICATION,

— |eMCDSTOPCOMMUNICATION,

— |eMCDVARIANTIDENTIFICATION,

— |eMCDVARIANTIDENTIFICATIONANDSELECTION.

If the method calls for a different MCDObjectType than for the ones ngtuin this list, an exception of type
ePAR INVALID OBJECTTYPE FOR DIAGCOMPRIMITIVE is threwn.

8.3.11.2 States of DiagComPrimitives
Each runtime DiagComPrimitive has two states, e IDLE and*ePENDING. It is created within the sjate e IDLE
and| may be deleted within this state only. Furthermofée, within this state the parameterisatipn and the
evaluation of the results can be carried out. As soon>as the objects has been started is takgs the state
ePHNDING and is executed by the MVCI diagnosticserver. After this or after the execution has bgen stopped
by ¢ancel () it returns to the state e IDLE.

Figure 44 shows the state diagram MCDDiagComPrimitive.

START

executeSync or executeAsync
elDLE cancel ePENDING
onPrimitiveTerminated

Figure 44 — State diagram MCDDiagComPrimitive

MCDService will be considered in more detail within the next section.
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8.3.2 Service overview

A diagnostic service will be executed by the Data Processor of the MVCI diagnostic server.

Table 6 defines a subdivision of the diagnostic services.

Table 6 — Types of diagnose services

RuntimeMode RepetitionMode Transmission Mode Kind of Execution
eNONCYCLIC eSINGLE eSEND AND RECEIVE Async and Sync
- - eSEND ONLY Async and Sync
- - eRECEIVE ONLY Async and Sync
- eREPEATED eSEND AND RECEIVE Async
- - eSEND_ONLY Async
- - eRECEIVE_ONLY Asyngc
eCYCLIC eSINGLE eSEND AND RECEIVE Async
- - eSEND_ONLY Async
- - eRECEIVE_ONLY Async
Reflection in
Repetition State

Generally, Jobs are handled like Diag services.

The featurgs of the services are polled by means\of the RunTimeMode and the RepetitionMode of| the
database tgmplate.

If the featurp Repeated is reported, this service’can be executed by means of startRepetition () wjthin
the Repetitjon Mode or executeSyned() or executeAsync () within the Single Mode. If the MVCI
diagnostic perver does not support.the RepetitionMode, the error message “Function not supported” is
returned to this function call.

If a servicg with the Repetition-Mode Single is called by startRepetition (), an error messagg is
returned.

A non-cycli¢ diagnostic\service returns exactly one result record. Non-cyclic services end with the returnirlg of
the result |or are\terminated by a Timeout. Non-cyclic services may be started synchronously or
asynchronqgusly, A-hon-cyclic diagnostic service ( no Job !) may be executed in Repetition Mode ( if suppdrted
by the M\CI diagnostic server and permitted by the available data, start by means of the method
startRedetdtion ()). Thus, after its execution (Event: onPrimitveHasResult) the non-cyclic
diagnostic service is automatically started anew by the server. The execution is repeated until the method
stopRepetition () is called. The time interval between two automatic executions of the non-cyclic
diagnostic service by the diagnostic server may be set by the Client (RepetitionTime). The Activity Queue of
the Logical Link is not bothered by the automatic starting of the non-cyclic diagnostic service by the diagnostic
server. However, a delay of the repeated execution may occur, if other methods within the Activity Queue are
executed.

Cyclic diagnostic services return complete result records within non-equidistant time intervals. The structure of
the independent result records is in accordance with the database template. Cyclic diagnostic services usually
end with the call of the method cancel () (onPrimitiveCanceledDuringExecution) or after an
internal Timeout (onPrimitiveTerminated). Cyclic diagnostic services may be started asynchronously
only.
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deliver the Result State as return value and no

Event onPrimitiveTerminated, while diagnostic services which are executed by executeAsync () get

the Event onPrimitiveTerminated and evaluate the Result State by means of this event.

The Service is derived from DiagComPrimitive (via DataPrimitive and DiagService) and thus also has the two
states eIDLE and ePENDING, which are used in the same way. Additionally there are the two states
eNOT REPEATING and eREPEATING. Within the state eNOT REPEATING the Service may be
parameterised for the execution within the repeated mode. As soon as the Service starts its execution by
startRepetition (), it takes the state eREPEATING. Within the state eREPEATING it also may
change between eIDLE and ePENDING, if for example its RequestParameter are set anew. It may be

parallletensed aMew but ot Starta Tew execution. After |IIIISH|||g the—executionm withimn TEpeaty

stgpRepetition (), the Service returns to the state eNOT REPEATED and eIDLE.

Figyre 45 shows the state diagrams MCDService.

elDLE

executeSync
executeAsync

cancel

onPrimitiveTerminated

[eNOT_REPEATING stopRepetition

startRepetition

Figure. 45— State diagrams MCDService

eRENDING

eREPEATING

NOTE The instruction queue shownh in the following pictures is represented by Activity state.

Thel handling of pending_responses should always be performed below the diagnostic serv
othegrwise the diagnostic.server would need to interpret responses. As a result the diagnostic serve
client would need to implement protocol interpreters. The protocol drivers used with a diagnostic

not pe allowed to switch off the response pending handling.

Table 7 defines\the SingleShot diagnostic services.

d mode by

Br because
r and/or the
server shall
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Table 7 — SingleShot diagnostic services

EM 2 AM b Termination Events
o =
g1 3 < @
2l 5 2 HER
o & ‘é E; R < | SPR = Single-Part Response MPR = Multi-Part Response
S| & £ w| B|ES
S 7 s | 2l 5128
@l < E I 4
X Response | X § 1 MCDResult (to caller) Not allowed
i o
E;J&Teom ° In cases of VCL the empty result
2 | contains the error
§ eCOM_LOST_COMM_TO_VCI
X Timeout or X § 1 MCDResult (to caller) with <= m | Not allowed
CL 8 | MCDResponses
ks
C
C
©
o
X | Response | X § 1 MCDResult with 1 MCDResponse | ¥MCDResult with p MCDResponsgs
i [&]
523:%:_;;2)& g 1 x onPrimitiveTerminated ¥ x onPrimitive Terminated
qr Timeout s
qr VCL 8
X | ¢ancel X o No MCDResult No MCDResult
o}
3 1x onPrimitiveCanceledDuring- 1x
% Execution onPrimitiveCanceledDuringExecution
c |or or
s 1x 1 x onPrimitiveCanceledFromQueye
onPrimitiveCanceledFromQueue
X | Timeout X § 1 MCDResult with <=m 1 MCDResult with <= (p *m)
qr VCL 8 MCDResponses MCDResponses
2 T\ onPrimitiveTerminated 1 x onPrimitiveTerminated
X | ¢ancel X = No MCDResult No MCDResult
o}
3 1x onPrimitiveCanceledDuring- 1x
% Execution onPrimitiveCanceledDuringExecution
c |or or
s 1x 1 x onPrimitiveCanceledFromQueye
onPrimitiveCanceledFromQueue

Executign Mode

Addressing-Mode.

m  number of ECUs in functional group
number of available multi-part responses per ECU
n  number of execution cycles during cyclic or repeated execution
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Table 8 defines the cyclic diagnostic services.

ISO 22900

Table 8 — Cyclic diagnostic services

-3:2012(E)

EM 2 AM b Termination Events
® =
s g c 9
2| § ) T S
o % e T | &| 8 | SPR=Single-Part Response MPR = Multi-Part Response
S| € = w| S|ES
S| @ & 2| 5129
E « I N 4
X | Cancel < n MCDResults with 1 MCDResponse | n MCDResults with p MCIPResponses
= 3 | each each
O 3
28 5 | nxonPrimitiveHasResult n x onPrimitiveHasResult
£ c
o S [1x 1x
© onPrimitiveCanceledDuringExecution | onPrimitiveCanceledDuringExecution
X | Timeout/ _ é n MCDResults with 1 MCDResponse | n MCDResults with p MCIPResponses
BusError 8 g | each each
or VCL 3 5 N -
Z 2 [ nxonPrimitiveHasResult n x onPrimitiveHasResult
o c
8 1 x onPrimitiveTerminated 1 x onPrimitiveTerminated
X | Cancel ~ | n MCDResults with <=m n MCDResults with <= (p { m)
TCU § MCDResponses each MCDResponses each
o o
B 5 | nxonPrimitiveHasResult n x onPrimitiveHasResult
c c
T & [ 1x 1x
© onPrimitiveCanceledDuringExecution | onPrimitiveCanceledDuringExecution
X | Timeout/ = é n MCDResults with <= m n MCDResults with <= (p { m)
BusError S g | MCDResponses each MCDResponses each
VCL 5 = N -
or Ve 2 ) n x onPrimitiveHasResult n x onPrimitiveHasResult
= c
- 8 1"X*onPrimitiveTerminated 1 x onPrimitiveTerminated
@ | Execution Mode
b Addressing Mode
m | number of ECUs in functional group
number of available multi“part responses per ECU
n | number of execution eycles during cyclic or repeated execution
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Table 9 defines the Repeated diagnostic services.

Table 9 — Repeated diagnostic services

EM 2 AM b Termination Events
ol E
':q g c 9
2l 5| £ 3
E % ‘é E 5| % < | SPR = Single-Part Response MPR = Multi-Part Response
S| €| E§ | ®| 8| ES
Sl 3| & | 2| 5188
o <| o LS
X c | X 5 n MCDResults with 1 MCDResponse | n MCDResults with p MCDResporises
8 8 | each each
Q= 3
% %’. B | nxonPrimitiveHasResult n x onPrimitiveHasResult
c
o § 1 x onPrimitiveRepetitionStopped 1 x onPrimitiveRepétitionStopped
X c X s |n MCDResults with <=m n MCDResults\with <= (p * m)
& 2 8 MCDResponses each MCDResponses each
= o
% %’. B | nxonPrimitiveHasResult n x onPRrimjtiveHasResult
c
o § 1 x onPrimitiveRepetitionStopped 1 x onPRrimitiveRepetitionStopped
X X n MCDResults with 1 MCDResponse n MCDResults with p MCDResponges
each each
g . n x onPrimitiveHasResult n x onPrimitiveHasResult
c =
3 8 | 1x 1Tx
g onPrimitiveCanceledDuringExecution onPrimitiveCanceledDuringExecution
c | or or
§ 1 x onPrimitiveCanceledFromQueue 1 x onPrimitiveCanceledFromQueye
X X n MCDResults with <=m n MCDResults with <= (p * m)
MCDResponses each MCDResponses each
(Tg . n x onPrimitiveHasResult n x onPrimitiveHasResult
c >
8 8 1Xx 1x
g onPrimitiveCanceledDuringExecution onPrimitiveCanceledDuringExecution
c |or or
§ 1 % jyonPrimitiveCanceledFromQueue 1 x onPrimitiveCanceledFromQueye
a8  Executign Mode
b Addressing Mode
m  number pf ECUs in functiohal'group
number jof available-multi-part responses per ECU
n  number pof execution cycles during cyclic or repeated execution
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Table 10 defines the Java-Job services.

Table 10 — Java-Job services

EM 2 AM P Termination Events
" =
gl 3 c 8
2| § ) T S
E % 'é E 5| ® < | SPR = Single-Part Response MPR = Multi-Part Response
G| € 't w| S| ES
sl g 5 | 2 5|88
= « o 4
X 5 - X 5 1 MCDResult (to caller) Not allowed
[ONR] o
g 8 S X Intermediate results
a E c — .
8= 8 x onPrimitiveHasIntermediateResult
o
X | TE_ | X 1 MCDResult Not allowed
S a3 5
= 3 38 X Intermediate results
g2 E o
3 E [ S x onPrimitiveHasIntermediateResult
n Q5 o
&< 1 x on PrimitiveTerminated
X X No MCDResult Not allowed
= X Intermediate results
— =}
8 3 x onPrimitiveHasIntermediateResult
c o
8 s 1x
© onPrimitiveCanceledDuringExecution
or
1 x onPrimitiveCanceledFromQueue
X X Not allewed Not allowed
X X Not allowed Not allowed
@ | Execution Mode
b Addressing Mode
m | number of ECUs in functional group
number of available multi<part responses per ECU
n | number of execufionicycles during cyclic or repeated execution
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Table 11 defines the Repeated Java-Job services.

Table 11 — Repeated Java-Job services

EM 2 AM P Termination Events
ol E
gl 23 c 8
2| 5| £ e
E % ‘é E 5| % < | SPR = Single-Part Response MPR = Multi-Part Response
S| €| E§ | ®| 8| ES
Sl 3| & | 2| 5188
o <| o LS
X X X Intermediate results Not allowed
5 5 x onPrimitiveHasIntermediateResult
1= [&]
a= o .
% ‘g e} n MCDResults with 1 MCDResponse each
c
[0} L
14 8 n x onPrimitiveHasResult
1 x onPrimitiveRepetitionStopped
X X X Intermediate results Not atiowed
x onPrimitiveHasIntermediateResult
g § n MCDResults with 1 MCDResponse each
c o
8 c n x onPrimitiveHasResult
8
1 x onPrimitiveCanceledDuringExecution
or
1 x onPrimitiveCanceledFromQueue
X X Not allowed Not allowed
@  Executign Mode
b Addressing Mode
m  number pof ECUs in functional group
number jof available multi-part responses per ECU
n  numberof execution cycles during cyclic or repeated execution
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Figure 46 shows the principle result handling in cases of physical/functional services for Single and Multi Part
Responses. Please note that in cases of Multi part Responses the Responses Collection in the Result Object

can contain more than 1 Response for each ECU.

a) §PR in case of physical services

Physical Functional
MCDResult MCDResponse DbPositive MCDResult MCDResponse DbPositive
Response g #'| Response
For every result For every ECU exists PR For every result For every ECU exists e PR
exists an own one response. L exists an own one response. L .
result object. : result object. o :
DbPositive DbPositive
Response Response
PR
DbGlobalNegative DI
Response Response
GNR GNR
. .
MCD . MCD .
Result . Result .
. .
\ DbGlobalNegative **| DbGlobalNegative
Response Response
GNR GNR
DbLocalNegative N I/ N DbLocalNegative
Response Response
LNR LNR

b) SPR inycase of functional services

MCD
Result

RT

“Collection: MCDResponses

c) MPR in case of physical services

MCcD
Result

RT
d) MPR in case of functional services

Figure 46— Principle result handling in cases of physical and functional services for SPR|and MPR
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8.3.3 Non-cyclic single diagnostic service

Figure 47 shows the non -yclic single diagnostic service (asynchronous executed outside jobs).

executeAsync() - Queue ~MCDEventHandler::
: executeSync() MCDResult onPrimitiveTerminated()
Client Application \
MCDLogiﬂall nk 3
ECU
DiagConPrimitive State  ciDLE ePENDING elDLE elDLE ePENDING elDLE
Repetition State eNOT_REPEATING

no pther DiagComPrimitive can be executed at this time,
notlinterruptable by queue or repeated service

Figure 47 — Non-cyclic single diagnostic service (asynchronous executed outside jobs)

IMPORTANT — After sending the request it is possible‘to start other services from the queue to|the
ECU. This|is dependent on the used protocol, which’ means it is not necessary to wait until|the
response i§ available.

Figure 48 shows the non-cyclic single diagnostic.service (synchronous executed outside jobs).

executeSync() - - Queue ~ MCDResult

Client Application

MCDLogicalLink

ECU

DiagComPrimitive State elDLE ePENDING elDLE
Repetition State eNOT_REPEATING

:|no other DiagComPrimitive can be executed at this time,
not interruptable by queue or repeated service

Figure 48 — Non-cyclic single diagnostic service (synchronous executed outside jobs)
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Sample: normal diagnostic service as specified in ISO 14230-3 KWP 2000 (e.g. ReadDTC)

DiagComPrimitive method description:

executeSync () synchronous start of DiagComPrimitive execution
executeAsync () asynchronous start of DiagComPrimitive execution
cancel () quit DiagComPrimitive execution as fast as possible or remove it from

execution activity queue

Staf
The

The

es:
repetition state of the DiagComPrimitive execution is eNOT REPEATING.

DiagComPrimitive state changes from eIDLE (initially; state before starting Diag€omPrimitiv

to

The
syn

Fun

Figu

EPENDING (state while execution) back to eIDLE (state after execution). The st

DiagComPrimitive are set by the MVCI diagnostic server.
ReJults:

re can be only 0 or 1 result. There cannot be intermediate results’ The result is the return
Chronous execution. The result state can be requested from the Service itself.

ctional addressing delivers also only one complete result.

re 49 shows the non-cyclic single diagnostic service-ofjob (executed inside jobs).

executeSync()\~- Queue -~ MCDResult
Job \‘ ‘
MCDLogicallLink EI
ECU
DiagComPrimitive State elDLE ePENDING elDLE
Repetition State eNOT_REPEATING

no other DiagComPrimitive can be executed at this time,
not interruptable by queue or repeated service

Figure 49 — Non-cyclic single diagnostic service or job (executed inside jobs)

Remark:

execution)
es of the

alue of the

Inside a job only non-cyclic single diag services and jobs can be executed and these shall be started
synchronously.
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Results:
There can be only 0 or 1 result. There cannot be intermediate results.

The result is the return value of the synchronous execution. The result state can be requested from the
Service itself.

Functional addressing delivers also only one complete result.

The results of this service will be evaluated inside the job (see 8.19).

8.34 Cyclic diagnostic service

Figure 50 shows the Cyclic diagnoctic services.

MCDEventHandler::
onPrimitiveCanceledDuringExecution() T |
MCDEventHandler::
onPrimitiveHasResult()
executeAsync() - - ‘ cancel() ¢

Client Application

MCDLogicalLink

ECU

DiagComPrimitive State eIDLE ePENDING elDLE
Repetition State eNOT_REPEATING

eNOT_REP = eNOT,"REPEATING; ePEND = ePENDING

no'other DiagComPrimitive can be executed at this time,
fiot interruptable by queue or repeated service

Figure 50 — Cyclic diagnostic services

Sample: ISO 14230-3 KWP 2000 periodic transmission

DiagComPrimitive method description:

executeAsync () asynchronous start of DiagComPrimitive execution

cancel () quit DiagComPrimitive execution as fast as possible or remove it from
execution queue
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States:

The repetition state of the DiagComPrimitive execution is eNOT REPEATING.

The DiagComPrimitive state changes from eIDLE (initially; state before starting DiagComPrimitive execution)
to ePENDING (state while execution) back to eIDLE (state after execution). The states of the
DiagComPrimitive are set by the MVCI diagnostic server. While e PENDING several results can be reported via
event and requested from ring buffer. The execution will normally be terminated by cancel(). But a termination
with TimeOut or BusError is also possible and is not in all use cases an indication of errors (e.g. in ECU a loop

with 100 data registrations). In this case a onPrimitiveTerminated event will be sent.

ReJults:

Thefe can be several (zero or more) results, stored in the ring buffer. For every result there is an ¢

the Client Application. The results do not have to occur in equidistant time intervals.

vent sent to

There cannot be intermediate results. The execution state, the number of sesults or the result(s) can

be requested after getting one of the events onPrimitiveHasRe

onBrimitiveCanceledDuringExecution.

8.3.p Repeated diag service

Figyre 51 shows the Repeated diagnostic service.

MCDEventHandler::

Client Application

updateRepetitionParameter

startRepaetition() : onPrimitiveRepetitionStopped()
MCDEventHandler::

onRrimitiveHasResult() stopRepetition()

sult or

~

eNOT_REP = eNOT_REPEATING; ePEND = ePENDING

MCDLogicalLink

ECU

DiagComPrimitive State elDLE.  ePEND elDLE elDLE
Repetition State eNOT_REP eREPEATING eNOT_REP

Ll ImH Fa [ PO b tadl ob thio £0
O OtTCT DTag o riiave CalT D CATCOTC U at a Sty

not interruptable by queue or repeated service

3 Life time of repeated service

Figure 51 — Repeated diagnostic service

Description: Repeated execution of a NON-CYCLIC DIAG SERVICE

The time between two repeated executions will be set by the client application and is not stored in database.
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DiagComP

rimitive method description:

startRepetition ()

stopRep

cancel (

updateRepetitionParameter

States:

The repetit
(after stan

The DiagC
starts a me
repeated ex
Results:

There can

execution s
onPrimitf

8.3.6

Figure 52 s

Client Application

start of DiagComPrimitive execution, after passing the

queue, the service will live in a loop and start action (not

through the queue)

etition () quit DiagComPrimitive execution

) quit DiagComPrimitive execution as fast as possible

0

in the state elDLE the service parameter can be changed;

this method does not go through the queue

on state changes from eNOT REPEATING (before startRepetition ()) 0 ¢eREPEAT
tRepetition () and back to eNOT REPEATING (after stopRepetition({)-or cancel

ecution, updateRepetionParameters and stopRepition.

be one or more results, stored in the ring buffer. There* cannot be intermediate results.
tate, the number of results or the resuli(s) can be_requested after getting one of the ev
iveHasResult oronPrimitiveRepetitiquStopped.

Repeated send only diag service

nows the Repeated send only diagnostic Service.

MCDEventHandler::
onPrimitiveRepetitionStopped()

-~ startRepetition() stopRepetition()]’

bmPrimitive state changes from eIDLE to ePENDING is made every time the Client Applice
hod that goes through the queue until end of this method (e.g. stax®Repetition()), no

[NG

tion

t for

The
bnts

MCDLogicalLink e | . :
__,_OTO,O,OT,,OO,OOO,OOr:EE:

ECU

DiagComPrimitive State elDLE _ePEND elDLE elDLE

Repetition State eNOT_REP eREPEATING eNOT_REP

eNOT_REP = eNOT_REPEATING; ePEND = ePENDING

no other DiagComPrimitive can be executed at this time,
not interruptable by queue or repeated service

3 Life time of repeated service

86

Figure 52 — Repeated send only diagnostic service
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Sample: 1. send single CAN frames (ISO 14229-3 UDSonCAN unacknowledged unsegmented data
transfer)

2. RestBus Simulation
Description: Special case of Repeated Diagnostic Service

Results: There are no results.

8.3.7 Repeated receive only diag service

Figdre 53 shows the Repeated receive only diagnostic service.

__ MCDEventHandter::
onPrimitiveHasResult()

MCDEventHandler::
onPrimitiveRepetitionStoppgd()

startRepetition() “sfopRepetition()

Client Application

MCDLogicallink T

ECU

DiagComPrimitive State elDLE éPEND elDLE elpLE
Repetition State eNOT\REP eREPEATING eNJT_REP

eNOT_REP = eNOT-REPEATING; ePEND = ePENDING

no other.DiagComPrimitive can be executed at this time,
natiinterruptable by queue or repeated service

kife time of repeated service

Figure 53 — Repeated receive only diagnostic service

Sa[FQIe: 1. 1SO 15765 receive single CAN frames

2.1S0 14229:2012 ResponseOnEvent
Description: Special case of Repeated Diag Service
Results:
There can be one or more results, stored in the ring buffer. There cannot be intermediate results. The

execution state, the number of results or the result(s) can be requested after getting one of the events
onPrimitiveHasResult oronPrimitiveRepetitionStopped.
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8.3.8

Summary

Table 12 shows the overview about methods and events.

Table 12 — Overview about methods and events

ServiceType Start method Stop method Event
NonCyclicDiagService executeSync
executeAsync onPrimitiveTerminated
CyclicDiagService executeAsync
cancel onPrimitiveCanceldDuringExeegution
RepeatedDipgService startRepetition
stopRepetition onPrimitiveRepetitionStopped
Table 13 dgfines the events in cases of single or repeated execution of DiagService and Jobs.

Table 13 — Events in cases of single or repeated execution of DiagService and Jobs

Single Repeated
DiagService onPrimitiveTerminated onPRrimitiveHasResult
onPrimitiveRepetitionStopped
Job onPrimitiveHasIntermediateResult 2 onPrimitiveHasIntermediateResult 2

@

onPrimitiveTerminated @ onPrimitiveHasResult

onPrimitiveRepetitionStopped

s of
Job

ype

The Job API's sendFinalResult (D raises an event of type onPrimitiveTerminated in case
non-repeated execution and raises onPrimitiveHasResult in cases of repeated execution. The
API's sendIntermediateResult @ raises an event of
onPrimifliveHasIntermediateResult independent from case of single or repeated execution.
8.3.9 Protocol parameters

8.3.91 Seneral

For a diagnosti¢>server to exchange data with an ECU, it needs to be able to correctly set up
communications\link to be used, e.g. regardlng baud rate, protocol timings, tester present behawour an
on. To be &

parameters (also called communlcatlon parameters in this part of ISO 22900) has been mtroduced Protocol
parameters are used to define all settings that are relevant for diagnostic communication, and described by
specific elements within an ODX data set. The diagnostic server is agnostic concerning the contents of
protocol parameters, and usually passes them on to its protocol layer implementation (e.g. a D-PDU API
layer), which contains the according logic to understand and correctly use protocol parameter semantics. This
section describes how protocol parameters are represented at the MVCI diagnostic server API, and how client
applications can modify and use protocol parameters to configure a communication link’s behaviour.

88

© ISO 2012 — All rights reserved


https://standardsiso.com/api/?name=c08893589066bbbc6b9e545bdc07b4ca

8.3.

ISO 22900-3:2012(E)

9.2 Introduction related to ISO 22901-1 ODX

Figure 54 shows the PROT-STACKS and its COMPARAM-SUBSETSs.

Pro

com
laye
com
they

will
acti

with
LAY
bety
PR(
PR(
ISO
hold

stru
defi

COMPARAM-SPEC

COMPARAM-SUBSET
application layer

==

COMPARAM-SUBSE |
transport layer

PROT-STACK

/
[N

COMPARAM-SUBSET
physical layer

N

Figure 54 — PROT-STACKS and its COMPARAM-SUBSETs

ocol parameters are defined within an ODX part called a PROT-STACK. Within a PR
r they belong to (e.g. physical-, transport- or protocol-layer). At the MVCI diagnostic

belong to; rather, a superset of all available communication parameters (within the active PR
be delivered to the client application. Exactly one PROT-STACK is used during runtime and
e communication parameter set for a communication link. The communication parameter val
in the PROT-STACK (default values) can be redéfined at different contexts like diagnostic la

veen the different redefinition contexts. For-example, the redefinition of a communication p!
DTOCOL level is also applied in all the maore specialized DIAG-LAYERS (e.g. BASE-VARIANT
DTOCOL. A complete description oft-redefinition of communication parameters can b
22901-1. In general, two types of\communication parameter exist in ODX: The simple C
ing a single value of a simple data type and the COMPLEX-COMPARAM, which contains
cture of values. The following Vlist shows the general mapping between communication para
hed in ODX and types of MCDDbProtocolParameters.

A COMPLEX-COMPARAM with ALLOW-MULTIPLE-VALUES set to 'true' results in a protocg
with datatype eSTRUCT_FIELD containing an arbitrary number of COMPLEX-COMPA

following pattern? #RtGen_<NameOfComplexComParam>_<unique_number>.
A COMPLEX-COMPARAM with ALLOW-MULTIPLE-VALUES set to 'false’ results in a protocg

with datatype eSTRUCTURE containing an arbitrary number of simple COMPARAMs or
COMPARAMSs.

munication parameters are grouped into different COMPARAM-<SUBSETS, usually with resped

munication parameters are not distinguished according to.the different COMPARAM-SUBSET

ER), diagnostic service (DIAG-SERVICE), logical link and physical vehicle link. There are de

DT-STACK,
t to the OSI
server AP,
/OSI layers
DT-STACK)
defines the
ues defined
ers (DIAG-
pendencies
brameter at
) using this
e found in
OMPARAM
a complex
neter types

| parameter
RAMs. The

shortnames of the inner structure elements are generated by the diagnostic server accofding to the

| parameter
COMPLEX-

— A simple COMPARAM results in a protocol parameter with parameter type eVALUE. The datatype of

In

such a protocol parameter is defined by the DOP of this parameter in ODX.

cases of a COMPLEX-COMPARAM with ALLOW-MULTIPLE-VALUES set to true

(m

apped to

eSTRUCT FIELD), the COMPLEX-COMPARAM value can be redefined by multiple-value structures within

one

context, which results in multiple-field items.
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Such a COMPLEX-COMPARAM cannot be redefined partially, i.e. it is not possible to overwrite only parts of a
COMPLEX-COMPARAM that is inherited from a higher layer. A redefinition will always substitute the entire
COMPLEX-COMPARAM, regardless of whether the new definition contains less data than the overridden one.
For example, consider the COMPLEX-COMPARAM CP_SessionTimingOverride, which contains an array of
structures containing session timing data, one structure for each defined session. If this parameter is
redefined in a DIAG-LAYER (overriding a definition that, for example, contains timing data for sessions A and
B), the new definition again has to provide array entries for all sessions where a timing override should be
applied at runtime. If CP_SessionTimingOverride is redefined for session A but not for session B, no timing
override is applied at runtime for session B.

In contrast to COMPLEX-COMPARAMs with ALLOW-MULTIPLE-VALUES set to false, the order of sub-

carry any information. Therefore, a diagnostic server does not have to guarantee the same sequence for4

parameter’s_k(field items) of a COMPLEX-COMPARAM with ALLOW-MULTIPLE-VALUES set to true does

field items

COMPARA
MULTIPLEA
the commu

At the diag
or MCDRs
MCDRequs§
between bg

NOTE
the protocol

1

s defined in ODX. Redefinition of communication parameter values is done by the ODX-elen
M-REF with an attached value definition. Only a COMPLEX-COMPARAM with” ALL
VALUES set to true might be referenced by a COMPARAM-REF without a value definition to r
nication parameter value to an empty field.

hostic server API, communication parameters are represented by MCDDbReGQuestParame
questParameter objects. In the following, the MCDDbReguestParameter
stParameter objects are both called ProtocolParameters if there™is no need to disting
th types.

he MCDRequestParameters of an MCDProtocolPardmeterSet control primitive repres
arameters of the Logical Link.

As an example, the protocol parameter structure at the diagnostic server API level for the complex prof|

parameter
parameter (¢

CP_SessionTimingOverride is illustrated in the figuire below, followed by the appropriate prot
ata set in ODX.

not
uch
hent
DW-
bset

fer
and
Lish

ents

bcol
bcol
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Figure 55 shows the complex Comparam CP_SessionTimingOverride at MVCI diagnostic server level.

MCDDbRequestParameters
or
MCDRequestParameters

ShortName: CP_SessionTimingOverride
DataType: eSTRUCT_FIELD
ParameterType: eGENERATED

ShortName: #RtGen_CP_SessionTimingOverride_0
|| DataType: eSTRUCTURE
ParameterType: eGENERATED

o
900
kS

DataType: eSTRUCTU
ParameterType: eGENERATI

ShortName: #RtGen_CP_SessiuQMOverrideJ

O.
&S

Figure 55 -é}mplex Comparam CP_SessionTimingOverride at MVCI diagnostic server level

<CCMPAEQ@REFS>
< ARAM-REF ID-REF="ISO 15765 3.CP_SessionTimingOverride">

<COMPLEX-VALUE>
<SIMPLE-VALUE>1212</SIMPLE-VALUE>
<SIMPLE-VALUE>11</SIMPLE-VALUE>
<SIMPLE-VALUE>2</SIMPLE-VALUE>
<SIMPLE-VALUE>4</SIMPLE-VALUE>
<SIMPLE-VALUE>2</SIMPLE-VALUE>
</COMPLEX-VALUE>
</COMPARAM-REF>
<COMPARAM-REF ID-REF="ISO 15765 3.CP_SessionTimingOverride">
<COMPLEX-VALUE>
<SIMPLE-VALUE>2323</SIMPLE-VALUE>
<SIMPLE-VALUE>13</SIMPLE-VALUE>
<SIMPLE-VALUE>1</SIMPLE-VALUE>

%
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<SIMPLE-VALUE>5</SIMPLE-VALUE>
<SIMPLE-VALUE>3</SIMPLE-VALUE>
</COMPLEX-VALUE>
</COMPARAM-REF>
</COMPARAM-REFS>

The ODX definition of the complex protocol parameter CP_SessionTimingOverride used by the example
above looks as follows:

<COMPLEX-COMPARAM ID="ISO 15765 3.CP_SessionTimingOverride" CPTYPE="OPTIONAL"

CPUSAGE="TESTER" PARAM-CLASS="TIMING" ALLOW-MULTIPLE-VALUES="true">
<SHOR['-NAME>CP_SessionTimingOverride</SHORT-NAME> L
<COMPRARAM ID="ISO 15765 3.CP_SessionNumber" CPTYPE="OPTTONRAL"

CPUSAGE=T1TESTER" PARAM-CLASS="TIMING">
<SHORT—NAME>CP_SessionNumber</SHORT—NAME>
<HHYSICAL-DEFAULT-VALUE>0</PHYSICAL-DEFAULT-VALUE>
<JATA-OBJECT-PROP-REF ID—REF="ISO_15765_3.DOP_IDENTICAL_16Bit"/>

</COMPARAM>
<COMPARAM ID="ISO_15765_3.CP_PZMax_High" CPTYPE="OPTIONAL". CPUSAGE="TESTER"

PARAM-CLASS="TIMING">
<YHORT-NAME>CP P2Max High</SHORT-NAME>
<HHYSICAL-DEFAULT-VALUE>0</PHYSICAL-DEFAULT-VALUE>
<OJATA-OBJECT-PROP-REF ID-REF="ISO 15765 3.DOP_IDENTICAL 8Bit lms"/>

</COMPARAM>
<COMPRARAM ID="ISO_15765_3.CP_PZMaX_Low" CPTYPE="OPTIONAL" CPUSAGE="TESTER"

PARAM-CLASS="TIMING">
<YHORT-NAME>CP P2Max Low</SHORT-NAME>
<HHYSICAL-DEFAULT-VALUE>0</PHYSICAL-DEFAULT-VALUE>
<DJATA-OBJECT-PROP-REF ID—REF="ISO_15765_3.DOP_IDENTICAL_8Bit_lmS"/>

</COMPARAM>
<COMPARAM ID="ISO_15765_3.CP_PZStar_Highﬁ CPTYPE="OPTIONAL" CPUSAGE="TESTER"

PARAM-CLASS="TIMING">
<SHORT—NAME>CP_P2Star_High</SHORT—NAME>
<HHYSICAL-DEFAULT-VALUE>0</RPH¥SICAL-DEFAULT-VALUE>
<JATA-OBJECT-PROP-REF ID—-

REF="IS0[15765 3.DOP_LINEAR 8Bit, Resolution 10ms"/>

</COMPARAM>
<COMPARAM ID="ISO_15765_3.CP_PZStar_Low" CPTYPE="OPTIONAL" CPUSAGE="TESTER"

PARAM-CLASS="TIMING">
<YHORT-NAME>CP PZ8tar Low</SHORT-NAME>
<HHYSICAL-DEFAULT-VALUE>0</PHYSICAL-DEFAULT-VALUE>
<DJATA-OBJECT=RROP-REF L D—

REF:"ISO“15765_3.DOP_LINEAR_SBit_Resolution_lOms"/>

</COMPARAM>
<COMPLEX-PHYSICAL-DEFAULT-VALUE></COMPLEX-PHYSICAL-DEFAULT-VALUE>
</COMPLEX-CQMPARAM>

<DATA-OBJECT=PROP—TD= TS0 15765 3 DOPITDENTICAT 8B Tt —Ims
<SHORT—NAME>DOP_IDENTICAL_8Bit_lmS</SHORT—NAME>
<LONG—NAME>DOP_IDENTICAL_8Bit_lmS</LONG—NAME>
<COMPU-METHOD>
<CATEGORY>IDENTICAL</CATEGORY>
</COMPU-METHOD>
<DIAG-CODED-TYPE BASE—DATA—TYPE:"A_UINT32" xsi:type="STANDARD-LENGTH-TYPE">
<BIT-LENGTH>8</BIT-LENGTH>
</DIAG-CODED-TYPE>
<PHYSICAL-TYPE BASE—DATA—TYPE:"A_UINT32"/>
<UNIT-REF ID—REF:"ISO_15765_3.mS"/>
</DATA-OBJECT-PROP>
<DATA-OBJECT-PROP ID="ISO 15765 3.DOP_LINEAR 8Bit Resolution 10ms">
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<SHORT-NAME>DOP_ LINEAR 8Bit Resolution 10ms</SHORT-NAME>
<LONG-NAME>DOP_ LINEAR 8Bit Resolution 10ms</LONG-NAME>
<COMPU-METHOD>

<CATEGORY>LINEAR</CATEGORY>

<COMPU-INTERNAL-TO-PHYS>

<COMPU-SCALES>

<COMPU-SCALE>

<COMPU-RATIONAL-COEFFS>

<COMPU-NUMERATOR>

<V>0</V>

<V>10</V>

</COMPU-NUMERATOR>

<COMPU-DENOMINATOR>

<V>1</V>

</COMPU-DENOMINATOR>

</COMPU-RATIONAL-COEFFS>

</COMPU-SCALE>

</COMPU-SCALES>

</COMPU-INTERNAL-TO-PHYS>
</COMPU-METHOD>
<DIAG-CODED-TYPE BASE-DATA-TYPE="A UINT32" xsi:type="STANDARD-LENGTH-TYPE">

<BIT-LENGTH>8</BIT-LENGTH>
</DIAG-CODED-TYPE>
<PHYSICAL-TYPE BASE-DATA-TYPE="A UINT32"/>
<UNIT-REF ID-REF="ISO 15765 3.ms"/>
</DATA-OBJECT-PROP>
<DATA-OBJECT-PROP ID="ISO 15765 3.DOP IDENTICAL 16Bit">
<SHORT-NAME>DOP_ IDENTICAL 16Bit</SHORFSNAME>
<LONG-NAME>DOP_ IDENTICAL 16Bit</LONG5NAME>
<COMPU-METHOD>

<CATEGORY>IDENTICAL</CATEGORY>
</COMPU-METHOD>
<DIAG-CODED-TYPE BASE-DATA-TYRE="A UINT32" xsi:type="STANDARD-LENGTH-TYPE">

<BIT-LENGTH>16</BIT-LENGTH>
</DIAG-CODED-TYPE>
<PHYSICAL-TYPE BASE-DATA-TYPE="A UINT32"/>
</JATA-OBJECT-PROP>

In DX, protocol parametefs are classified into three different categories:
— |MCDProtocolParfameterClass (ODX: PARAM-CLASS),
— |MCDProtoeelParameterType (ODX: CPTYPE),

— |MCDProtocolParameterUsage ODX: CPUSAGE).

The]eriumeration MCDProtocolParameterClass comprises the following items:

© 1SO 2012 — Al rights reserved 93


https://standardsiso.com/api/?name=c08893589066bbbc6b9e545bdc07b4ca

ISO 22900

-3:2012(E)

— eBUSTYPE: This class of parameters is used to define bus type specific parameters (e.g. baud rate).
Most of these parameters affect the physical hardware. These parameters can only be modified by the
first Logical Link that acquired the physical resource. When a second Logical Link is created for the same
resource, these parameters that were previously set will be active for the new Logical Link.

— eCOM:

General communication parameters.

— eERRHDL: Parameter defining the behaviour of the runtime system when an error occurred, e.g. the
runtime system could either continue communication after a timeout was detected, or stop and reactivate
the communication link.

— eINIT:

paramgters shall not be overwritten within an ECU-Variant layer in any way.

— eTESTER _PRESENT: This type of communication parameter is relevant for the various aspeécts of tg

presen
conten

— eTIMIN

— eUNIQUE_ID: This type of communication parameter is used to indicate toxboth the ComLogicalLink
to the application that the information is used for protocol response handling from a physical or functi

group ¢

The enumeration MCDProtocolParameterType comprises the following items:

— eSTAN

by a runtime system implementing this standardized protocol. Diagnostic data using a protocol

suppor]

— eOPTIDNAL: This communication parameter do€s not have to be supported by the runtime system.
DIAG-COMM uses an unsupported communication parameter of this type, the parameter can be ign

and thq

— eOEM-
neverth
specifig

— eOEM-
does n

— As stated above, DiagComPrimitives with associated protocol parameters of type STANDARD or O

SPECI
not sug
eCOM]|
a Diag

Parameters for initiation of communication, e.g. trigger address or wakeup pattern. (Th

functionality, e.g. they determine tester present timeout settings or tester present mesg
S.

f ECUs to uniquely identify an ECU response.

DARD: A communication parameter belonging to asstandardized protocol that has to be suppd

ed by the runtime system cannot be executed by the diagnostic server.

DIAG-COMM can nevertheless be-executed.

SPECIFIC: The communication, parameter is part of a non-standardized OEM-specific protq
eless it is required to be implemented by the runtime system. Diagnostic data using an O
protocol not supported by the runtime system cannot be executed by the diagnostic server.

OPTIONAL: This eommunication parameter is a non-standardized, OEM-specific parameter
bt have to be supported by the protocol layer implementation of the runtime system (D-PDU AR

FIC will not)be executed by the diagnostic server if one or more of these protocol parameters
ported By the protocol driver (D-PDU API). In this case, an MCDCommunicationException of
| COMPARAM_NOT_SUPPORTED will be thrown when the client application tries to execute s
ComPrimitive. The same applies to the method MCDLogicalLink::gotoOnline() if at least one of

G: Message flow timing parameters, e.g. inter-byte-time or time between(fequest and responseg.

ese

ster
age

and

bnal

rted
not

If a
bred

col;
M-

that
).

are
ype
uch
the

protocol parameters to be set is not supported by the protocol driver.

The enumeration MCDProtocolParameterUsage comprises the following items:
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pargmeters (COMPARAM and COMPLEX-COMPARAM elements). This.unambiguous link is def
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eECU-COMM parameters are relevant for basic properties of the communication channel with an ECU

(e.g. timings and addresses).

eECU-SOFTWARE parameters are only used for ECU software generation and configuration.

Communication parameters of this type shall be ignored by the diagnostic server.

eAPPLICATION parameters are only evaluated by the client application. Communication parameters of
this type shall not be passed down to the D-PDU API by the diagnostic server, but they shall be

accessible via the diagnostic server API.

eTESTER parameters are nnly valid to the tester dllring dingnnctir‘ communication: thpy are

not relevant

to the use case of ECU software generation and calibration.

MPARAMs in a client application. Therefore the diagnostic server only delivers the DISPLAY-

D.3 Inheritance of protocol parameters
ng runtime a diagnostic layer is linked with a PROT-STACK to impOrt a valid set of con
DTOCOL or the LOGICAL-LINK. The COMPARAM values are inherited between the differen
ritied COMPARAM value is identical to that in the parentlayer, i.e. it has the sam

munication parameter has to be overridden to change its value.

re 56 shows the inheritance of COMPARAMSs between different layers.

DISPLAY-LEVEL of COMPARAMSs is used to restrict the visibility (and therefore changeability) of the

| evel to the

hmunication
ned via the
E layers. An
e value. A
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Protocol

T A
Functional
Group

Layer

BaseVariant

|

ECUVariant

?

PhysicalVehicleLink

|
|

xO

Key

1 If there [s a protocol parameter defined at the layer and the the physical vehicle link, it will be taken from the link.
2 The loglcal link cannot redefine protocolparameters from the physical vehicle link (checker-rule).

Protocol pafameters can bg-overwritten at different layers to change their value. The following issues hay

be considered:

— Overwlitten communication parameter values on a FUNCTIONAL-GROUP level are not inheriteg

lower layers (i-€. the inheriting base variants).

—  Base \Marants—inherit-their-set-of communication-patametervalues—directivfrom-the-protocollaver
Lad J Lad J 7

1 LogicalLink

DiagCom&gﬁ

Figure 56 — Inheritance of COMPARAMSs between different layers

e to

by

and

can then override them with locally defined values.

— Since a logical link always includes one dedicated protocol, all multiple inheritance issues can be

resolved unambiguously at runtime.

A simplified inheritance example for simple communication parameters without redefinition of communication
parameters at Physical Vehicle Link and Logical Link is illustrated in Figure 57, which shows a PROTOCOL
instance (PROT-A) referencing the PROT-STACK instance PS-B as the active PROT-STACK. As a
consequence, the valid set of communication parameters consists of A, B and C. Because COMPARAM A
value is overridden within the protocol layer, the valid values in the scope of PROT-A are A=4, B=5 and C=15.

96
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PS-A: PROT-STACK
A=3
D=5
E=7
CPS-A: COMPARAM-SPEC PS-B : PROT-STACK
A=3
B=5
C=15
Protocal
< I:IFOT-A (A=4)
e-Pf\issH (B=6)
T Base Variant
BV-A (B=7)
Services:
-BVA_S1 (A=1)
-PA_S1 |
‘ﬁ\\}\l\ ECU Variant
ECUA V1 (A=2,C=18) U'A V2 (A=3,E=2)
Se-r\\lllﬁs_'m (A=1,C=6,E=20) \( g-lalflis_'s1 (A=2) O
-BVA_S1 | -PA_S1 |
-PA_S1 | $
2
Legendg:
| Inhgritance
O  Ovgrwriting
Figure 57 — UML representation of inheritance of communication parameters (example)
Thefge values apply to all the DIAG-COMM that do not override a communication parameter value themselves.
The| DIAG-SERVICE with/the identifier PA_S1 in the PROTOCOL PROT-A shown in the exampl|e overrides
the COMPARAM B value This is done within the data by a COMPARAM-REF element. The COMPARAM set

for this special DIAG<SERVICE results in [A=4, B=6, C=15].

The| BASE-VARIANT instance BV-A overrides the COMPARAM B value. All other COMPARAM values are
derived fromdhe protocol layer PROT-A. The COMPARAM set in the scope of BV-A is [A=4, B=7,|C=15]. Two
DIAG-COMMSs are available in this base variant layer. The DIAG-SERVICE BVA_S1 defined within BV-A and
the IDIAGXSERVICE PA_S1 derived from the parent layer PROT-A. The COMPARAM set for PA_S1 at the
basg @ariant level is [A=4, B=6, C=15] and COMPARAM set for BVA_S1 is [A=1, B=7, C=15].
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There are two instances of an ECU-VARIANT both inherited from BV-A. For ECU-A-V1 the COMPARAM set
is [A=2, B=7, C=18]. There are three DIAG-SERVICEs available at ECU-A-V1. The inherited PA_S1 with
[A=2, B=6, C=18], the inherited BVA_S1 with [A=1, B=7, C=18] and locally defined V1A _S1 with [A=1, B=7,
C=6]. Because the COMPARAM E is not part of the current communication parameter set the COMPARAM-
REF element at V1A_S1 that tries to override the COMPARAM E value exclusively for the DIAG-SERVICE
has no effect and can be ignored. The ECU-VARIANT instance ECU-A-V2 applies the COMPARAM values
[A=3, B=7, C=15]. E is ignored because it is not part of the active PROT-STACK. The available DIAG-
SERVICEs are the value inherited PA_S1 with [A=3, B=6, C=15] and the locally defined BVA_S1 which
overrides the BVA_S1 defined at the layer above. The COMPARAM set for BVA_S1 in the scope of ECU-A-

V2 is [A=2,

B=7, C=15].

8.3.94

Local and global protocol parameters

At runtime,
primitives

MCD (Db) 3
ease of reg
stating tha
MCD (Db) S

The local p
related Log
DiagComPr

In general,
valid at the
empty; in t
global prof
parameters

settings afferwards.

DiagComPr
parameters
overwritten

Global prot
primitive.

DiagComPr
DiagComPr
and eCOMN
communica
MCDProtd
MCDStart

tion,

Runtime part

it is distinguished between “local” protocol parameters at diagnostic services .or_certain co
(MCD (Db) DiagService, MCD (Db) StartCommunication
topCommunication), and “global” protocol parameters which apply to entiré Logical Links,
ding, DiagComPrimitives will be referred to in the remainder of this seCtion instead of expl
protocol parameters are only available for elements of type .MCD (Db)DiagServi
tartCommunication and MCD (Db) StopCommunication:

rotocol parameter collection of a DiagComPrimitive is a subset of all protocol parameters of
ical Link. The values of all Logical Link protocol parameters that are temporarily valid f
mitive at execution time are determined through the rules-described in the following paragraph

A DiagComPrimitive is executed in the context of theprotocol parameter values that are curre
Logical Link — except when the local protocol parameters collection of the DiagComPrimitive is
nis case, the value of each local protocol parameter overwrites the value of the correspon
pcol parameter. The diagnostic server has to set the DiagComPrimitive specific prot
before executing the DiagComPrimitive{)and has to restore the original protocol param
These temporary changes- of protocol parameters are only valid during
mitive’s execution time. All other Diag€omPrimitives are executed in their own context of prot
consisting of the protocol parameters currently valid at the Logical Link and their own tempor
protocol parameters.

pcol parameters are set(at the logical link by using the MCDProtocolParameterSet €O

imitives of typel-MCDProtocolParameterSet are not handled differently from o
imitives. That-is, /these ControlPrimitives can only be executed in Logical Link states eONL
[UNICATION: If a Logical Link needs to be prepared via protocol parameters before going
the)' client application has to take care to execute the pr
colRarameterSet prior to all other DiagComPrimitives, esped
Communication.

ntrol
and
For
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ther
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The

protocol

parameters for a Logical Link are set via

the

MCDProtocolParameterSet: :executeSync () method. The effect is a global change of the protocol
parameters of the link the MCDProtocolParameterSet primitive was created on. It is not allowed to
execute a ControlPrimitive of type MCDProtocolParameterSet in case at least one repeated
DiagComPrimitive is currently executed on the same Logical Link. In this case, an exception of type
MCDProgramViolationException with error code eRT REPEATED SERVICE RUNNING shall be
thrown.

Figure 58 shows the relation between database and hardware for the MCDRequestParameter.
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Interface
(Hardware)
1 2
< ~
3
MCDRequestParameter
1
MCDRequestParameters

[ 1

1

MCDProtocolParameterSet

Key

1 MCDProtocolParameterSet: :resetToDefaultValues () or
MCDProtocolParameterSet: :resetToDefaultValues (parameterName)

2 MCDProtocolParameterSet::fetchValuesFromInterface () or
MCDProtocolParameterSet: :fetchValuesFromInterface (parameterName)

3 MCDProtocolParameterSet: :executeSynch ()

Figure 58 — Relation between database and hardware for MCDRequestParameter

By means of the method fetchvalueFromInterface () the current values from the interfacg will be set
to the RequestParameters of the MCDProtocolParameterSet primitive.

Behaviour in cases of non-exclusive setting of Protocol Parameters:

— | The diagnostic senzet-binds the current protocol parameters (current parameters in the interface, plus
temporary parameters from ODX) to the DiagComPrimitive during its execution. This binding is valid as
long as the DiagComPrimitive is active (the Logical Link the DiagComPrimitive is executed op is in state
MCDActivifyState::eACTIVITY RUNNING, where the state change from an eACT|VITY_IDLE
has beencaused by the execution of the DiagComPrimitive).

— |If the ~diagnostic server, the protocol engine and the ECU allow nested/parallel execution of
DiagComPrimitives, each DiagComPrimitive may have its own set of protocol parameters, and they are
treated T thesame way as above:

— If these conditions are valid, the setting of protocol parameters can be queued.

— The ProtocolParameterSet control primitive can only be executed synchronously.

When using MCDProtocolParameterSet: :executeSync (), only those communication parameters
which have to be changed at the protocol layer (D-PDU API) will be set. That is, the ProtocolParameterSet will

always be sent as an incomplete set (set of parameter to be changed) of communication parameters to the
protocol layer (D-PDU API).
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The diagnostic server maintains the mirror values of the protocol parameters of every Logical Link, and keeps
track of all changes to the values since the last execution of the MCDProtocolParameterSet control
primitive. On the next execution of MCDProtocolParameterSet control primitive, only the changed
values will be written to the interface.

There are two ways for the diagnostic server to deal with protocol parameters that are not supported by its D-
PDU API implementation. If the setting of a protocol parameter fails, the diagnostic server can continue
operating and executing diagnostic services on the communications link that caused the failure. This
behaviour is most useful in engineering environments, where bus topologies and diagnostic data sets are still
under development AIternatlver the d|agnost|c server can refuse the execution of dlagnostlc serwces on a

restricted ¢
vehicle diagd

It is up to
MCDSystH4
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the usage d
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For a d
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abort the e
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MCDDiagd

m: : i
will

be accepting non-standard protocol parameters. The me
allLink: :unsupportedComParametersAccepted (A BOOLEAN)¢an be used to fg
f OEM-specific protocol parameters for this specific Logical Link, but this'will’only have an effe
rameters are accepted system wide; It is not possible to allow non-standard protocol parame
link when they are disallowed globally.

iagnostic server implementation, this has the following consequences: as
colParameterSet control primitive only allows the <lient application to set all prot
that are valid for a link in one single operation, the diagnostic server has to provide prot
onsistency analogous to the transaction concept of a database system.

e, imagine the case when a client application .executes an MCDProtocolParameter
a logical link, which includes five protocol parameters. For each of these five parameters,
server in turn has to call a D-PDU APl methgd, telling the protocol driver layer to set the des
ch respective protocol parameter. Now, the) setting of the third protocol parameter fails becau
borted by the protocol driver. When(the diagnostic server has been configured to ac
] protocol parameters, it can continue'with setting the remaining two parameters and then use
k for doing diagnostic communication.

the diagnostic server is configured to not accept unsupported protocol parameters, it can’t sin
ecution of the MCDProtocolParameterSet at this point and return the corresponding err
bplication, because twoof the five protocol parameters have already been successfully modi
rst has to reset thedisst two protocol parameters to their original values, so that the value s
rameters of that lirk remains in a consistent state. This implies that in this case, the diagn

to cache the)original values of all protocol parameters that will be modified by
colParametérSet primitive, so it can undo any modifications in case the setting of
ails. Pleasg‘note that this kind of consistency is also required when protocol parameters arg
y the <diagnostic server, e.g. when opening a new logical link, or when executing
omPrdmitive that has associated overwritten protocol parameters.
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The class MCDProtocolParameterset Innerits from class MCDCoONtrolPrimitive.

I'nereiore,

the

execution of an MCDProtocolParameterSet primitive needs to generate an appropriate response
object. This response object is empty (on the runtime as well as on the database side), that is the response
collection of the MCDProtocolParameterSet has zero entries. Instead, the result can be obtained from
the result collection, which can deliver the error code eRT PROTOCOLPARAMETERSET FAILED if the
execution of an MCDProtocolParameterSet failed.

The Execution states in cases of MCDProtocolParamterSet are:
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eALL_NEGATIVE: Setting of protocol parameters failed for at least one protocol parameter.

eALL POSITIVE: Setting of protocol parameters succeeded for at all protocol parameters.

-3:2012(E)

MCDDbProtocolParameterSet is a runtime-generated object. Therefore the following methods

all

MC

getDbResponses(),

getDbResponsesByType(...),

Lyvar an amant ~anllanti o
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parameter (see corresponding ODX structure) before the PDU which describes the service is pass|

PDU

The
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is 4
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cute an MCDProtocolParameterSet from within its code. Please note that\all changes

r this job has terminated — just as if a client application would have issued' thé changes. So,
ementation has to restore the protocol parameters at the end of the Job éxecution. Please n
je of MCDProtocolParameterSet in a Java-Job is consideted harmful, as it ¢
bcumented and therefore unexpected changes to the protocol parameters of a logical link at ru

Suppress positive response
suppress positive response feature allows to ask the"ECU not to send any positive resp
essing time in the protocol layer and MVCI diagnostic server. However, a negative response 1
rst answer just before.

ne suppress positive response feature-is enabled for an MCDService or MCDSt
munication primitive, the "suppress positive response" bit in the protocol data stream ig
pcol layer, e.g. the D-PDU API( ifi*applicable. In an MVCI diagnostic server implementa

r. If the protocol layer is a D*PDU API, bit 6 in byte 15 of the PDU header structure needs to
22900-2 for more information).

diagnostic server internally applies the bit-mask given in the ODX data to the refereng
J API for sending:

solution proposed above has the major benefit that it is independent of the concrete protocol.
major goalof designing a protocol-independent diagnostic server has been met. Furthermore,

Java-Jobs needs to alter the currently valid protocol parameters of the Logical Link, it sholild use and

to protocol
b persistent
B clean Job
ote that the
buld cause
htime.

bnse to the
bus and the
hay be sent

ne ECU any time. In addition, the ECU may sendia positive response after it had sent a response pending

hrt/Stop
set by the
ion, this is

eved by setting the corresponding flags in the communication data structures it passes to {he protocol

be set (see

ed request
ed to the D-

As a result,
the solution

so capable of handling future versions of the suppress positive response feature where t

req

ipulates several non-contiguous bits in possibly multiple contiguous bytes. Finally, this soluti

e bit mask
n does not
rameter for

switching on and off the suppress positive response feature at a service. Instead, this can be directly obtained
from the MCDService-object itself.

The suppress positive response feature is not used on Ilevel MCDHexServices and
MCDDynldxxxComPrimitives. With MCDHexServices being plain services not controlled by the diagnostic
server but by the application, the suppress positive response feature can be used independently of the server.
However, as with all other MCDHexServices the application needs to have all the knowledge and all the
control structures to react to every possible answer to an MCDHexService by the server, e.g. response
message, exception, and timeout. Removing the suppress positive response support from the API for
MCDHexServices just prevents inconsistencies between the server internal status and the data contained in
an MCDHexService’s plain PDU. Furthermore, it prevents the server from interpreting MCDHexService-PDUs
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to overcome this deficit. Please note that interpreting PDUs of an MCDHexService would impose protocol
dependencies into the server, which is out of scope by design rule.

8.5 eEND_OF_PDU as RequestParameter

8.5.1 Database side

If an MCDDbRequestParameter within the Collection of MCDDbRequestParameters has the data type
eEND_OF_PDU, the count can be polled using the method getmaxNumberOfItems () .This method
delivers 1 in cases of a normal parameter type. In cases of eEND_OF_PDU, a number between 0 and
MAX_UINTBZ 5 Teturned. If the fleld’s maximum fength 15 not defined wWithin ODX, MAX_UINT3Z213S returhed.
No exceptign is raised here.

Figure 59 shows the RequestParameter eEND_OF_PDU on database side.

MCDDbRequestParamter

1
ShortName: GBX_PARAM_G -
DataType: eA_UINT32 No =1
ParameterType: eVALUE
ShortName: GBX_PARAM_X /1
DataType: eA_FLOAT32 No =1
ParameterType: eVALUE
ShortName: PDU_Specific_~1 /1
DataType: eEND_OF No= 2
ParameterType: eVALUEh

ShortName; + GBX_PARAM
DataTypex) eSTRUCTURE
Pararr}_ ype: eGENERATED

ShortName: GBX_PARAM_B
DataType: eA_INT64
ParameterType: eVALUE

Key
1 result of method getMaxNumberQfltems

Figure’59— RequestParameter eEND_OF_PDU on database side

8.5.2 Runtimesside

By meansg Cof the method MCDRequestParameter:addParameters (A UINT32 couft)
parameters can be inserted. It the Ttype of the MCDRequestparameter, where addParameters is called, is
not eEND OF PDU, the exception ePAR MCD NO DYNAMIC FIELD is thrown. The diagnostic server
should consider the mininum number of items as defined in ODX for this END-OF-PDU parameter, that is,
after the request has been created, the END-OF-PDU parameter already contains <min-number-of-items>
structure parameters. If the parameter count plus the number of already existing parameters
(MCDRequestParameter: :getRequestParameters () ->getCount ()) exceeds the value
returned by getmaxNumberOfItems (), the exception ePAR_ VALUE OUT OF RANGE is thrown.

After new sets of parameters (several calls of addParameters () can be executed in sequence) have
been added, the method getParameters () should be used to fetch the whole set of parameters, and
deliver a collection that contains an arbitrary number of such elements (zero number of eEND OF PDU
elements is allowed too), for further processing (fill-in of values etc.).
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Figure 60 shows the RequestParameter eEND_OF_PDU on runtime side.

[ | oy | s | o
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a) repeated add o su@ parameter
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S T

b) add of multiple parameters

Figure 60 — RequestParameter eEND_OF_PDU on runtime side — Repeated add of single parameter
and add of multiple parameters
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8.6 Variable length parameters

Some diagnostic protocols (e.g. UDS) provide services that have parameters of variable length. The size of
such a parameter is defined by another parameter in the same message, the so-called length key parameter.
In ODX, length key parameters and variable length parameters have a one-to-one relationship, that is, for
each variable length parameter, there is one length key parameter. For this length key parameter, the simple
MCDParameterType eLENGTH KEY is used in diagnostic server. As defined in ODX, parameters of type
eLENGTH KEY code the length of a variable length parameter in bits. However, if a diagnostic protocol
requires the length to be given in a different format in the PDU, there needs to be a corresponding conversion
between the coded (protocol dependent) and physical value (protocol independent, size in bits) in the ODX

data. A dia

nostic server shall only consider the physical value of a length key parameter for determinin

the

length of th
parameter i

When an )
correspond
response’s
MCDRequs§
MCDRespdg
the

MCDRespdg
type eLEN(
getLengthK]
MCDDbRes

The client i
value of a
length para

e referenced variable length parameter. At diagnostic server side the data type of a length
5 mapped to eA UINT32.

ICDRequest or MCDResponse object contains a parameter that is of variable) length,
ng MCDRequestParameter or MCDResponseParameter object of dhe request’s
parameter list shall return true when queried with

stParameter.isVariableLength ()

method MCDRequestParameter.getLengthKey ()
nseParameter.getLengthKey () can be used to retrieve the parameter with param
TH KEY that contains the associated parameter length. Both/methods isVariableLength()
ey() are also available at the corresponding database objects MCDDbRequestParameter
ponseParameter.

5 responsible for setting the value of the correspondifg length key parameter prior to setting
variable length parameter. Setting the corresponding length key parameter value of a vari
meter shall result in the following diagnostic serverinternal actions:

— The diggnostic server checks the new length key-value and, if valid, sets the server internal length

value t
MCDRH4
(MCDH
key val

“uniniti

— The D-
Setting a n
correspond
(MCDParat
length key
parameter.

o its new value. When an invalid lengthvkey value is set at an MCDRequestParamete
sponseParameter, an exception is thrown when calling the method setVal
arameterizationException, ePAR (\INVALID VALUE) and the diagnostic server internal le
Le shall not be set to the invalid value.

hlized”.
PDU API positionfof all subsequent parameters is recalculated as far as possible.

bw value at.a<variable length parameter that does not match the size defined by the value @
ng length~key parameter shall result in an exception being thrown by the diagnostic se
neterizationException, ePAR INVALID VALUE). When the value of the correspon
parameter is not yet initialized, a client is not allowed to set the value of the variable le

Doing so shall result in an exception being thrown by the diagnostic seg

key

the
or
the
or

nseParameter.isVariableLength () method, respectively. If that method returns frue,

or
eter
and
and

the
Able

key
- or
ue()
hgth

The state of the diagnostic server-internal MCDValue object of the variable length parameter is s¢t to

f its
rver
Hing
gth
rver

(MCDProg

ramviolationkxXception, ekl WROUNG SEQURNCUE).

If a length key parameter is constant, the client is not allowed to change the size of the corresponding variable
length parameter. In that case, the size of the variable length parameter is determined by the predefined
default value of its corresponding length key parameter.

The example in Figure 61 shows the D-PDU API of a request message with two variable length parameters.
Each of these two variable length parameters has a corresponding length key parameter, which defines the
size of its variable length parameter in bits. The bit size of both length key parameters
LengthOfMemoryAddress and LengthOfMemorySize is 4 bits. Together they occupy byte #1 of the D-PDU
API. The physical value n of parameter LengthOfMemoryAddress defines the length of parameter
MemoryAddress in bits. The physical value m of parameter LengthOfMemorySize defines the length of
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parameter MemorySize in bits. In order for parameters MemoryAddress and MemorySize to occupy only
complete bytes the physical value of both n and m shall be devisable by 8 without remainder. It is obvious that
when parameter LengthOfMemoryAddress has no default value assigned to it, the parameter position of
parameter MemorySize may only be calculated at runtime. In order to fulfill the above for parameters
LengthOfMemoryAddress and LengthOfMemorySize a DOP with a Linear conversion by 8 is used.

Figure 61 shows an example with variable length parameters.

MCDRequest
ShortName: ReadMemoryByAddress
ShortName: SID
—— DataType: eA_UINT8
ParameterType: eCODED_CONST @
ShortName: LengthOfMemoryAddress
— DataType: eA_UINT32
ParameterType: eLENGTH_KEY @)
ShortName: LengthOfMemorySize
—— DataType: eA_UINT32
ParameterType: eLENGTH_KEY ®
ShortName: MemoryAddress
—— DataType: eA BYTEFIELD O

ParameterType: eVALUE

ShortName: MemorySize N

— |DataType: eA_BYTEFIIgQ

ParameterType: eVALUE e

®

(physical \@alue of n/8)+1 |(physical value of n/8)+2

Byte: 0 1 2 (physical value of n/8)11
+
® 0 (physical value of m/q)
M
MCD-3 D: ©) n .Jm
LNy
RK__—/
® ®
MCDRequestParameter.getLengthKey()
D*PDU:  Bit: 8 414 physical value of n physical value of m

D-PDU Bit Stream

Figure 61 — Example variable length parameters
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Variant identification

Interpretation algorithm

Per ECU, for each Physical Vehicle Link only one RunTime Logical Link for Base Variants and Variants is
permitted. That means that either only one Base Variant or one Variant may be instanced. The instancing is
independent from the variant correspondence. A multiple instancing may be done by the application, whereas
references are assigned by the instanced RunTime Logical Link. The RunTime Logical Link may only be
modified by the VariantldentificationAndSelection. For this, it is of no importance at which level the
VariantldentificationAndSelection has been carried out (Functional Group, Base Variant, Variant). Functional

Groups an

BaseVariants mav be instanced at anv time indenendentl from alreadv accompanvina instan
J J 7 Lud PA J Ll J J

ced

Variants of
converted t
instanced.

In contrast
is only dete
behaviour §

allowed at ¢ach level (Functional Group, Base Variant and Variant). Each ECU of a functional group will h

its own resy

All Referen
This is also
selected, th

If no variarj
empty colle

MCDLogid
the BaseVa

The deliver

whethe

Functig
Functig

The Varian
permitted a

The databa
both the tn

BaseVariant or ECUVariant: the collection-has one element. This is the selected location, independe

Protocol: always delivers an empty Collection.

the Members. After a Variant selection, in spite of an instanced Base Variant, which has)g
b a Variant by means of VariantldentificationAndSelection, the corresponding Variant may, als

fo VariantldentificationAndSelection, by means of Variant Identification the corresponding Va
cted and reported. An automatic switching of the database does not take place}ywhich means
efore the Variant identification will be maintained after its execution. The ¥atriant Identificatig
onse, so there can be no duplicate names.
ces of a RunTime Logical Link will be informed by an event, if a variant is identified or seleg
valid for all members of a Functional Group. If one member of\a. Functional Group is identifie
e Functional Group will also be informed by an event.

t was identified, MCDLogicalLink: :getIdentifledVariantAccessKeys deliverg
ction.

riant.

ed collection depends on the location type:

r VIS was called or not.

nal Group: the collgetion returns only Accesskeys to MCDEcuVariant Locations that belong to
nal Group. If no_variant is selected or instantiated the collection is empty.

Identification,.and VariantldentificationAndSelection are executed like diagnostic services and
all locations.

se Setfings at the levels BaseVariant, Variant, Protocol and MultipleECUJob are always valig
phsmitting and receiving data transfer direction together. At the Functional Group level,

een
D be

iant
the
nis
ave

ted.
d or

an

allink::getSelectedVariantAccesgKeys delivers the selected/instantiated Variant or

ht of

this

are

for
the

interpretatio

n on the transmitter side always takes place at this level, whereas on the receiver side the |

evel

detected or set for the respective ECU is used. This has been illustrated within the following figures by means
of a data pot containing an arrow in the direction of the MVCI diagnostic server. An interpretation algorithm to
be used is given in the following.

Independent from the interpretation mechanism, according to the actual data, the mechanisms of overwriting,
eliminating and inheritance will be used.
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8.7.2 Identification algorithm

In order to perform Variant Identification or Variant Identification and Selection, a runtime instance of the
corresponding control primitive MCDVariantIdentification or
MCDVariantIdentificationAndSelection — needs to be created at the Logical Link on which the
VI or VIS is to be executed. Then, this control primitive is executed synchronously by means of
MCDDiagComPrimitive: :executeSync (). Now, the diagnostic server internally executes the
DiagComPrimitives referenced from the matching parameters in the matching patterns that have been used to
generate the variant identification (and selection) control primitive in a certain order. More details on this order

and

the algorithm can be found below.

Ons
autd
pos
and
vari

VI(]
mat]

EC\
eac
VAR
PAT
mat
an

suc
Var
MCII

The
they
sha
VAH

For
abo

important requirement for the execution of a VI(S) is that it needs to be quick, as the ©o

Sible — after all, deliberately complex and elaborate usage scenarios can be handled,‘e.g., by
should not be part of a general standard. For this reason, the following rules apply for‘the ex
ant identification (and selection) control primitive by a diagnostic server.

) pattern matching has to be done in a specific order which is defined by ithe matching p
ching parameters in the ODX data. In principle, this matching is a three-step process:

All ECU Variants inheriting from the ECU Base Variant which is 16 _be resolved to a variant
considered.

For each ECU Variant, the associated Variant Patterns (matching patterns) defined in ODX
checked.

For each Variant Pattern, all Matching Parameters defihed in ODX have to be checked.

J Variants have to be tested during VI or VIS n*ascending alphabetical order of their short
n ECU Variant, the diagnostic server then\considers the ECU-VARIANT-PATTERNS of
IANT in the order they are defined inthe processed ODX data. The first matching ECU-
TERN determines that this ECU Variant is present in the vehicle. In this case, the ECU
Cching pattern belongs to is considered identified. After a match, the other ECU-VARIANT-PA

cessfully, no further ECU Variants’ matching patterns will be tested. In cases of VIS, the ide
ant is automatically selected: That is, the MCDDbLogicalLink used for VIS is switg
DbLocation of the identified MCDDbEcuVariant.

MATCHING-PARAMETERSs defined in an ECU-VARIANT-PATTERN need to be tested

are defined in”f@BX. Furthermore, all parameters referenced from a set of MATCHING-PA|
| be checkedi~short-cut resolution is forbidden here. All MATCHING-PARAMETERS 0
IANT-PANTERN need to match in order to consider the pattern as matching the current ECU

the,execution of diagnostic services for performing a VI(S) according to the ordering rule
ve; the diagnostic server has to use the following algorithm:

hcept of an

mated variant identification feature only retains its usefulness when the execution timecs kept as low as

a Java job
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atterns and
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— Check if a variant pattern is available. Where no variant pattern is available, the variant identification or
selection fails (the execution state will be eALL FAILED).

— For each ECU Variant (in ascending alphabetical order of their short names), iterate through the ECU-
VARIANT-PATTERNS of the ECU Variant valid for the current Logical Link.

—  For each ECU-VARIANT-PATTERN, iterate the MATCHING-PARAMETERSs in the order they are
defined in ODX.

— Execute the DIAG-COMM referenced from the current MATCHING-PARAMETER if it has not

ave ed in he i D A =]\ a NG-

PARAMETER of the same execution cycle of VI(S).
—| Match the value of the response parameter referenced from this MATCHING-PARAMETER with
its expected value. Either use a temporarily stored response of a previous execution of| the
respective DIAG-COMM in the same execution cycle of VI(S) or use the currentiresponse. Store

the result of the match until the current ECU-VARIANT-PATTERN has bgen processed |[and
evaluated completely.

—1 Store the result of the execution of the DIAG-COMM (including its résponses) for the rest of the
current execution cycle of VI(S).

—| Continue with the next MATCHING-PARAMETER in the ordérdefined in the ODX data.

— CHheck whether all MATCHING-PARAMETERs of the, cufrent ECU-VARIANT-PATTERN have
matched their expected values.

— If the current ECU-VARIANT-PATTERN has matched completely, mark this corresponding ECU
Variant as identified and exit the variant identification algorithm completely. In cases of VIS,
switch the Logical Link to the identified ECU\Variant.

— If the current ECU-VARIANT-PATTERN has not matched completely, continue with the hext
ECU-VARIANT-PATTERN in the-order defined in the ODX data.

— Rgpeat pattern matching as described above (mind the MATCHING-PARAMETER ordering as
defined in ODX) with the next ECU Variant in the ascending order of short names if no ECU Vafiant
has been identified yet. As_soon as an ECU-VARIANT-PATTERN matches completely, the ECU
Vdriant is considered as Successfully identified, and the VI(S) can be stopped.

— If VI(S) terminates successfully (an ECU Variant has been identified), a positive response is tq be
generated by the diaghostic server. This positive response is then returned within a corresponding rgsult
to the glient application.

— If VI(S] terminates without having successfully identified an ECU Variant, a negative response is t¢ be
generated’by'the diagnostic server. This negative response is then returned within a corresponding result
to the glient application.

For engineering use cases, it needs to be possible for the client application to identify which variant pattern
has matched during the ECU variant identification process. If the variant identification fails, it can be important
to know for an engineering tester which variant-patterns are available in ODX. To this end, the MVCI
diagnostic server API provides means to access the variant patterns available for an ECU Variant through the
method MCDDbLocation: :getDbVariantPatterns ().

A short digression concerning the demand that diagnostic services have to be executed in a defined order
depending on individual matching parameter order for each ECU variant pattern and each ECU Variant as
found in the ODX data: From the diagnostic server’s point of view, this approach is not feasible for several
reasons and would cripple the VI/VIS feature for the large majority of use cases. First, there is the fact that the
diagnostic server has to build request and result templates for VI/VIS services (if enabled by the
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corresponding system property). As it is now, the diagnostic server will have to include, e.g. five request
structures in the result object, one for each of the five executed DiagComs as defined by an exemplary ODX
data set according to the rules described above and in 8.7.3. As the execution order of these services is not
defined, they will be executed only once on ECU Base Variant level for data gathering while VI/VIS is
executed, and the request and response object structures will remain manageable and execution time will be
short. In contrast to that, the demand that the execution order of VI/VIS DiagComs has to conform to the order
of the matching parameters in each of the ECU variant patterns of all possible ECU Variants for a Base
Variant link would lead to the following scenario: First of all, in the worst case (no matching ECU Variant is
built into the vehicle), the five DiagComs from the example above would have to be executed anew for each
possible permutation of ECU Variants, variant patterns, and matching parameter sets. For example, for a
Base Variant with 50 ECU Variants, with 10 variant patterns each and five matching parameters per variant
pattern, that would mean that 50*10*5 = 2 500 services would have to be executed for a sifgle VI/VIS.
Secpndly, when assuming that any of the services that are used for variant identification could\calise an ECU

not

ndard solution. For the few cases where this kind ef behaviour is needed for variant identification, the
usef can always write an appropriate Java job or application logic to handle these specific use cas

Figyre 62 shows the interpretation algorithm for variant identification.
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Figure 62 — Interpretation algorithm for variant identification

ECU Variant Layer,
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Figure 63 shows the example about location hierarchy.

*&ﬁre 63 — Example location hierarchy

8.7.8 Request and @onseParameter of VI and VIS

8.7.8.1 Genezgp%

The|commu YSn primitives MCDVariantIdentification and
MCIPVari IdentificationAndSelection typically consist of a number of diagnosfic services
referneg/q by the MATCHING-PARAMETERS of the relevant ECU VARIANT-PATTERN definitionys. Because
VI g IS on the API are represented as single communication primitives they can have only pne request
parameter structure and only one response structure. That is why there is a need to combine the needed
request parameter of the used services to a new request structure and to combine the responses of the used
services to a new response structure. The result of the whole communication primitive is independent of the
execution order of its diagnostic services, because in the ODX database there is no order defined for the
execution.

8.7.3.2 RequestParameter structure

The request parameter collection of a communication primitive (also for VI and VIS) should contain all needed
values to execute the communication primitive. In cases of VI and VIS it means that all request parameters
needed for the used services should be merged in a collection. Since the ODX database provides the
possibility of structured request parameters it is easy to do.
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Remark:

The short names of objects within one collection shall be unique. The short names of objects in different
collections need not to be unique, even if they belong to the same service.

Building rule:

a) For each used diagservice of the variant identification (and selection) which has its own request
parameters an MCDDbRequestParameter of data type eSTRUCTURE and parameter type
eGENERATED will be added to the collection of request parameters of the variant identification (and
selection) primitive.The short name of this request parameter has to be the short name of the

MCDDbService object it belongs to.

b) The cdlection of request parameters of this structure shall be the same as the collection of

diagselvice.

c) The vafiant identification (and selection) primitive has got a collection of request parameters contai

these dtructures in alphabetic order of their short names.

Figure 64 shows the RequestParameter of VI/VIS.

MCDDPbService

ShortName: VarldentSrv_GBX

MCDDbService
ShortName: VarldentSrv_GAX

MCDDbService
ShoftName: VarldentSrv_JBX

MCDDbRequestParameter

ShortName: GBX_PARAM_G
DataType: eA_UINT32

MCDDbRequestParameter \\
NShortame: GAX_PARAM ®

DataType: eA_UINT32
Vo3

MCDDbRequestParameter

ShortName: JBX_PARAM_J
DataType: eA_ASCIISTRING

MCDDbRequestParameter

ShortName: GBX_PARAM_B
DataType: eA_UINT16

MCDDbRequestParameter
ShortName: G RAM_A
DataType: eﬁ\\ NT32

MCDDbRequestParameter

ShortName: JBX_PARAM_B
DataType: eA UINT16

MCDDbRequestParameter
ShortName: GBX_PARAM_X

DataType: eA_FLOAT32

MCDDbRequestParameter
ShortName: GAX_PARAM_X

pe: eA FLOAT32

MCDDbRequestParameter

L {ShortName: JBX_PARAM_X

DataType: eA FLOAT32

Figure 64 — RequestRarameter of VI/VIS — RequestParameters of services

Figure 65 shows the RequestParameter of VI/VIS — Separation of RequestParameters.
MODDbRequestPar: V MCDDbRequestParameter MCDDbRequestParameter
Sh¢rtName: Varld %‘_GBX ShortName: VarldentSrv_GAX ShortName: VarldentSrv_JBX
DafaType: eS}R&f’URE DataType: eSTRUCTURE DataType: eSTRUCTURE

M equestParameter

h ame: GBX_PARAM_G
taType: eA_UINT32

MCDDbRequestParameter
ShortName: GAX_PARAM_G
DataType: eA_UINT32

MCDDbRequestParameter

ShortName: JBX_PARAM_J
DataType: eA_ASCIISTRING

the

ning

MCDDbRequestParameter

ShortName: GBX_PARAM_B
DataType: eA_UINT16

MCDDbRequestParameter
ShortName: GAX_PARAM_A
DataType: eA_UINT32

MCDDbRequestParameter

ShortName: JBX_PARAM_B
DataType: eA UINT16

MCDDbRequestParameter

112

ShortName: GBX_PARAM_X
DataType: eA_FLOAT32

MCDDbRequestParameter
ShortName: GAX_PARAM_X
DataType: eA_FLOAT32

MCDDbRequestParameter
ShortName: JBX_PARAM_X
DataType: eA_FLOAT32

Figure 65 — RequestParameter of VI/VIS — Separation of RequestParameters
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Figure 66 shows the RequestParameter of VI/VIS — Combination of the result of Variantldentification.

8.7.

MCDDbVariantldentification
ShortName: VarldentComPrimitive

MCDDbRequestParameter
———|ShortName: VarldentSrv_GAX
DataType: eSTRUCTURE

MCDDbRequestParameter
ShortName: JBX_PARAM_B
DataType: eA_UINT16

MCDDbRequestParameter
ShortName: JBX_PARAM_X
DataType: eA_FLOAT32

B.3 ResponseParameter structure

A service that is used for variant identification_shall contain at least one single positive respons
template contains more than one response;lonly the first, according to the ODX order, response is

Nedative responses are not considered.at all.

guarantee interchange ability.

Building rule

The MCDDbResponse object of each diagnostic service of the variant identification have to
by a<MCDDbResponseParameter object of data type eSTRUCTURE and para

MEDDbService object which has been replaced.

MCDDbRequestParameter
ShortName: GAX_PARAM_G
MCDDbRequestParameter DataType: eA_UINT32
Sg?;’;ige' g/s{garg?gﬁg BX MCDDbRequestParameter
ShortName: GBX_PARAM_G MCDDbRequestParameter
DataType: eA UINT32 ShortName: GAX PARAM_A
MCDDbRequestParameter DataType: eA_UIPl’TCZ
ShortName: VarldentSrv_JBX
DataType: eSTRUCTURE MCDDbRequestParameter
ShortName: GBX_PARAM_B MCDDbRe: aranpeter
DataType: eA_UINT16 L ShortName: __PARAM_X
MCDDbRequestParameter DataType: €A_FLOA[32
ShortName: JBX_PARAM_J
. AC 3] MCDDbRequestParameter
DataType: eA_ASCIISTRING ShortName: GBX_PARAM X
DataType: eA_FLOAT32

Figure 66 — RequestParameter of VI/VIS — Combination of the result of Variantldentifigation

. If the db-
considered.

result of a communication primitive (also for VI and VIS) has got one response for each concerned ECU.
hses of VI and VIS this ECU-Ccan be used by more than one of the used diagnostic services. Epch runtime
em using the same ODX.database shall build the database response for VI and VIS in the same way to

be replaced
meter type

eGENERATED, where the short name of this response parameter has to be the short name of the

b) The collection of response parameters of this structure shall be the same as the collection of the former

response.

c) The response of the variant identification (and selection) has got a collection of response parameters

containing these structures in alphabetic order of their short names.

Figure 67 shows the Result of VI/VIS — Results of services.
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Figure 68 s
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Figure 67 — Result of VI/VIS — Results of services

nows the Result of VI/VIS — Separation of responses.

M ice
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MCI ice
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MCDDbResponseParameter
ShortName: DataVarldentResp_GBX
DataType: eSTRUCTURE

MCDDbResponseParameter
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ShortName: Dat entResp_JBX
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CDDbResponseParameter
hoftName: JBX_PARAM_J
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Figure 68 — Result of VI/VIS — Separation of responses

Figure 69 shows the Result of VI/VIS — Cambination of the result of Variantldentification.

MCDDbResponse
ShortName: VarldentComPrimitive:
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| ShortName: Var|§h$ ’ GAX
— Short :'VarldentSrv_GBX

D. . eSTRUCTURE

1 ShortName: VarldentSrv_JBX

DataType: e URE

MCDDb "seParameter

FQCDDbResponseParameter

DataType: eSTRUCTURE

MCDDbResponseParameter
ShortName: GBX_PARAM_G
DataType: eA UINT32

MCDDbResponseParameter
—ShortName: GBX_PARAM_B
DataType: eA UINT16

MCDDbResponseParameter
ShortName: GAX_PARAM_G
DataType: eA UINT32

MCDDbResponseParameter
| ShortName: GAX_PARAM_A
DataType: eA UINT32

MCDDbResponseParameter
shortName: GAX_PARAM_X

MCDDbResponseParameter
| |ShortName: JBX_PARAM_J
DataType: eA_ASCIISTRING

MCDDbResponseParameter
—{ShortName: JBX_PARAM_B
DataType: eA_UINT16

MCDDbResponseParameter
L—{ShortName: JBX_PARAM_X
DataType: eA FLOAT32

MCDDbResponseParameter
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Figure 69 — Result of VI/VIS — Combination of the result of Variantldentification
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8.7.4 Service handling in cases of different locations

The addressing mode PHYSTICAL means explicit communication with a selected ECU.

The addressing mode FUNCTIONAL is broadcast communication via a Functional Group which can contain
several ECUs. Each ECU of a functional group will have its own response, so there can be no duplicate

names.

Figure 70 shows the address mode in cases of physical or functional communication.

Services: - 0...n responses
-FG: S1 - addresses unknowr!
Functional Group T
LL DootECU Front
DOOI‘EC.U AT Physical S1.éxe¢uteSync
Services: {max=" response
-FG: S1:l address known
Base Variant T
BRECUR VA .. |12
Services: s\ - max. 1 response
-FG: S1:l @ - address known
ECU Variant )

Figure 70 — Address mode in cases of physical or functional communication

Intefnally, the MVCI diagnostic server chooses the correct communication mode (PHYSICAL or
FUNCTIONAL) according to the resources it has allocated.

Thel MVCI diagnostic server is-able to decide from the data in ODX and the current Location whichl addressing
mode of a service has to.be used if this service is defined to “FUNCTIONAL-OR-PHYSICGAL". If the
Location is a FunctionalcGreup, the service can only be executed functionally. If the Location is a Base Variant
or a|Variant, then thesservice can only be executed physically.

Seryices executéd-functionally are automatically sent to all ECUs of a functional group. Hencg, functional
addressing can, always result in multiple responses.

As {unctional addressing is often used for Testerpresent or Sleep commands, for example, it is necessary to
bntained in.
the ECU is

8.7.5 Variant Patterns and Matching Parameters

Technically, variant identification is performed by the diagnostic server by executing a set of
DiagComPrimitives, and then matching the ECU responses to a set of patterns that are defined in the ODX
data set. Only the first positive response can be used for matching parameters. Negative response
parameters are not supported inside matching patterns and are ignored by the MVCI diagnostic server. Which
services have to be executed and which parameters are required to evaluate to which values is defined in so-
called matching patterns (ODX: ECU-VARIANT-PATTERN). In this specification, a matching pattern is
represented by an object of type MCDDbMatchingPattern (see Figure 71). An ordered collection of such
matching patterns can be obtained from each MCDDbLocation of MCDLocationType eECU_VARIANT. Every
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matching pattern references an ordered collection of matching parameters (ODX: MATCHING-PARAMETER).
Every matching parameter — represented by an object of type MCDDbMatchingPattern in the diagnostic
server — refers to a DiagComPrimitive, a Response Parameter of this DiagComPrimitive, and an expected
value for this Response Parameter.

<<D>>
MCDDbLocation

1

1

n.

MCDDbMatching
Patterns

O

*

<<D>>
MCDDbMatching
Pattern

<<M,C,D>>
MCDCollection

1

1

<<D>>
MCDDbMatching
Parameters

1

*

<<|f)>>
MCDDbMatching
Parameter

1

i

Y 1

b

<<D>>
MCDDbDiagCom
Primitive

<<D>>
MCDDbResponse
Parameter

<<M,C,D>>
MCDValue

Figure 71 — Matching patterns for VI and VIS
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8.8 Use cases

8.8.1 Create Logical Link and use DiagComPrimitives

Figure 72 shows the instantiation of Logical Links and DiagComPrimitive (Construction).

CLIENT e
API diagnostic
server
startg in §
ePRPJECT_SELECTED | : MCDProject
creafe a new
Logigal Link by i !
a data base i createlogicalLink(dbLogicalLink)
Logigal Link object, ‘ .. “MCD
.-~ LogicalLink

the state changes
to eOGICALLY
_CONNECTED onSystemLogicallyConnected(,)
(an Vent W||I ............... P >

indicpte this) U\
oper the Logical open( )

Link] »
(get f channel to the ECU), /H
onLinkState@fflipe(logicallLink)

Remprk: L
now jyou can create U\

and Yise services and
Diag[ComPrimitives gotoOnline()

onlinkStateOnline(logicalLink)

createDiagComPrimitiveByDbObject(dbStartCommunication)
as ap example the ... » ¥

DiagfComPrimitive Tl : MCDStart
StartCommunication abfcd . --7 | Communication

will ge executed

executeSync( )

chanfe stateto -~ »i P -
eCOMMUNICATION atee /LI/) : MCDResult

via executing this
DiagComPrimitive onLinkStateCommunication(logicalLink)

createDiagComPrimitiveByDbObject(dbService)

Service o U T ":::_"_‘:_‘_‘_‘_’_‘ ___________ : MCDService

3
creatp a new >

Figure 72 — Instantiation of Logical Links and DiagComPrimitive (Construction)

At first, tThe Client creates the runfime Logical Links according to the selected database templates and opens
the connection of the Logical Link for the communication. The state of the Logical Link after open is
eOFFLINE. As soon as the first Logical Link has been created, the MCDSystem object take the state
eLOGICALLY CONNECTED.

The first DiagComPrimitive created and executed in this diagram is MCDStartCommunication which

performs the state transition to eCOMMUNICATION for the Logical Link. Subsequently, the runtime
DiagComPrimitives and Services are created for the Logical Links according to their database templates.
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Figure 73 shows the ERD diagram: Possibilities for creation of Logical Links.

<<M,C,D>> <<M,C,D>>
MCDDbProject MCDProject
— - 1 -
- et |
— - _'-'-
-_— - - .’--_-:“"- |
| r e |
tDbPhysicalVehicleLink © ; ;
: goilntk;rfa)c/;?scg ‘ehicleLin | :getDbVeh|cleInformatlons() : getAccessKeys() createLogicalLink()
- L]
v Vv v 4
<<M,C,D>>
1 . . <<M,C,D>> <<D>>
MCDDbPhysicalVehicleLink o . MCDAccessKevs
Orinterfacks MCDDbVehiclelnformations
I
| - |
\4 Vv v \4 \
<<M,C,D>
A . . <<M,C,D>> <<D>> <<Interfac >z(l
MCDDb%h}’St'Cff'V hicleLink | | \1cDDbVehiclelnformation MCDAGccessKey MCDLogicl?%k‘
rinterfage —~p
ri
i i getDbLogicalLinks() getDbEcuVariants() createDiagCom .
i T s ' PrimitiveByDbObjeet() -
I ' v v
! [ ’4
o <<D>> <<D>> <<D>>
\I/ - MCDDbEcuBaseVariant MCDDbEcuVariant MCgPI?thOm
1 rimiuve
<<M,C,D>> E
MCDDbLogicalLinks ! .
L V
'
<<D>>
Vv v | |
<<M,C,D>> ' MEbRbEC <<D>> <<D>>
MCDDbLogicalLink MCDDataPrimitive MCDControlPrirpitive
necessary for location type getDBECH() A
“eMCDECUBASEVARIANT”
getDbLocation() <<ME,D>> |
- > MCDDbLocation <<D>> <<D>>
MCDJob MCDDiagSeryice
» A
getDbDiagComPrimitives(] .+ getDbServices() [ﬁ
\y <<D>>
<<D>> <<D>> MCDServide
MCDDbDiagComPrimitives MCDDbServices
v
<<D>> <<D>>
MCDDbDiagComPrimitive MCDDbService

VARIOUS CREATIONS OF LOGICAL LINK

(1) createLogicalLinkByName(shortNameLL)/

(2) createlLogicalLink(databaseObject)
(3) createlLogicalLinkByVariant(shortNameLLBaseVariant, shortNameVariant)
(4) createlLogicalLinkByAccessKey(accessKeyString, shortNamePhysicalVehicleLink)

Key

1 The client has to know the required shortname for this method. No database searching is necessary.

Figure 73 — ERD diagram: Possibilities for creation of Logical Links

In this ERD-like diagram, only the possibilities for information acquisition from the database for the purpose of
Logical Link creation are shown. The four separate possibilities are each marked with different colours.
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8.8.2 Removal of communication objects

The deleting of all objects used for the communication takes place in reverse order to the setting up. First to
change the state from eCOMMUNICATION to eONLINE execute the DiagComPrimitive
MCDStopCommunication. Then remove each of the Services and DiagComPrimitives of this Logical Link
with the method MCDLogicalLink: :removeDiagComPrimitive (comPrimitive:
MCDDiagComprimitive). This action will take place for each Logical Link. Then disconnect the Logical
Link on hardware side from the ECU by means of close()and get the event
onLinkStateCreated () for this.

Aft this; cvery Lugibai Hirk witt be removed from tre plUijt Iuy neans of
MCI)Project: :removelogicallLink (1ink:MCDLogicalLink). If all Logical Links/have been
delgted, the state transition of the MCDSystem to ePROJECT SELECTED is annoupg¢ed by the event
onllogicallyDisconnected ().

Figdre 74 shows the removal of DiagComPrimitives and Logical Links (Destruction)-

CLIENT

starts with Logical Link

in state @ONLINE and all . . . .
DiagComPrimitives and | ~+ MCDProject :@97 icallink
Services are in elDLE ;

and eNOT_REPEATING

MvCI

AP‘l \%v diagnostic

server

E Logical Link createDiagC omPrimitiveByDbObject(dbStopCommuni(\;z}{ion)

»
stops communication ; AR R MCDStog_
- Communication

i

onLinkStateOnling(logicalLink)

[] i U
" o | ‘

el

executeSynt()

' remove all Services and 3 removeRiagComPrimitive(diagComPrimitive)
i all DiagComPrimitives of
| the Logical Link

close the connectigh - % - :
to the hardware. E

interface | onLinkStateCreated(logicalLink)

[] | U

removelogicalLink(logicalLink)

repiove the Logical Link »| U :
DLegi
@‘

this diagram ends in state = : onSystemLogicallyDisconnected( )
ePROJECT_SELECTED =& """ ’U‘ i U

because all Logical Links
are removed

Figure 74 — Removal of DiagComPrimitives and Logical Links (Destruction)

© 1SO 2012 — Al rights reserved 119


https://standardsiso.com/api/?name=c08893589066bbbc6b9e545bdc07b4ca

ISO 22900-3:2012(E)

8.8.3

8.8.3.1

Service handling

Non-cyclic diag service execution

This Sequence Diagram shows the usual sequence of a non-cyclic diag services in asynchronous execution.
Firstly, the Request Parameters of the Service are set, in case the default values preset by the database shall
not be used. After this, the Service execution starts with the method executeAsync (). Following this, the
Service will be put into the execution queue of the Logical Link and normally will be executed within the MVCI
diagnostic server within a finite period of time. While executing the Service, the MVCI diagnostic server
creates an object for the ResultState and an object for the Result. After finishing the Service, the MVCI

diagnostic

ener sends the event

onPrimifiveTerminated (primitive:MCDDiagComPrimitive,

link:MCDLogicalLink,

resultsfate:MCDResultState) to the EventHandler of the Client. The event delivers the\created
ResultStateg object. The ResultState Object is asked for the ExecutionState. In cases of the correct.execytion
of the Serv|ce, the Result-Collection with one Result object is polled by the Service and analysed. Figurge 75
shows the rjon-cyclic diagnostic service execution (asynchronous).

set 1 ..n request
parameter to a
non-default valu

Termination of th¢
service is reportgd
by an event.

get the result stafe from
the Event and evpluate >

the execution stafe

Get as collection|all

results from the rng

CLIENT
: Application _

starts with instanfiated
Logical Link and Bervice

getRequést()

API

: MCDService

: MCDRequest

getRequéstParameters()

:

exei:uteAsync( )

!

: MCDRegu&
Parame@)

\%\J

L4

execute the service in the D-System

MvCI
diagnpstic
seryer

onLinkActi\)ityStateRunning(IégicaILink, IogicaILinkState)

D<

buffer. The delivered |
results will be deleted
from the ring buffer in

D-System

The number of items in the |

result collection can

be determined by method

getCount().

120

Figure 75 — Non-cyclic diagnostic service execution (asynchronous)

: MCDResultState | | : MCDResult
oninkActivityStateldle(logicalLink, logicalLinkState)
D< onPrimitivéTerminated(diagCmerimitive, IogicéILink, resultState)
L . .)W : : ]
getExecutionState( )
fetchResults( 0) %
H :M esult
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In cases of synchronous execution of a non-cyclic diag service the result state but no event is delivered as
return value. Figure 76 shows the non-cyclic diagnostic service execution (synchronous).

CLIENT

MVCI
API diagnostic
server
: Application ;
starts with instantiated !
i i i ; . q . :
Logical Link and Service 3 : MCDService | : MCDReguest —q_'\g(a:gﬁeets:%t
cnfpor\lnncﬂ\ :
etRequestParameters
set 1}.n request . g d 0 : :
parameter to a >{ . | /u
non-default value - § 3
executeSync( )
v
').@hesultsmte : MCDResult
returr]s the e L
resul :
evalupte if the > hasError( ) | 3 |
resulyhas no errors | | i E

Figure 76 — Non-cyclic diaghostic service execution (synchronous)

8.8.5.2 Cyclic diag service execution

Thig Sequence Diagram shows the, usual sequence of a cyclic diag service in asynchronous execution. At
first| the Request Parameters (of)the Service are set with the values necessary for execution, |in case the
default values preset by the(database shall not be used. After this, the service execution is starjed with the
method executeAsynd () : Following this, the Service will be put into the execution queue of|the Logical
LinH and normally will beZexecuted within the MVCI diagnostic server an infinite period of time. It will normally
be stopped by methad cancel () . While executing the Service, the MVCI diagnostic server creafes tuples of
objgcts for the ResultState and objects to store the cyclically occurring Results. The generated [Results are
stored to a ring~buffer with defined size. For each Result the MVCI diagnostic server sends$ the event
onfrimitdveHasResult (primitive:MCDDiagComPrimitive, link:MCDLogifalLink,
regultsfate:MCDResultState) with the current MCDResultState to the client. Each event is
bject is asked for the ExefutionState.
Re Obije is (are) pblled by the

Service and analysed.

The MCDResultState objects reflect the current state of execution of the DiagComPrimitive. The
Execution State located within these objects shows how the execution has been running so far. As soon as
any error has cropped up at any time the Execution State cannot be eALL. POSITIVE anymore. To find out
if any error has occurred within the current result, this can directly be polled from each read in MCDResult.
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After each execution of a Service or ComPrimitive the MVCI diagnostic server creates a result. The following

Seq

uence Diagram shows the evaluation of a result of a Service.

The asynchronous start of the Service has been chosen as a starting point (see diagram in Figure 78). All
information about status and result are available after termination of service execution.

As

link:MCDLogicalLink,

eva

soon as the event

resultstate:MCDResultState.) is reported to the
uation can be started The status of the execution is detected by asking the event delivered

onPrimitiveTerminated (primitive:MCDDiagComPrimitive,

Client, the
esultState

Obj
met]
one

Now
getd
beld
sevi
real
sery

pct. If this is eALL POSITIVE as assumed in the sequence diagram, the result collection’is
hod fetchResults (numberOfRequestedResults) from the Service. Within the~exar
result exists.

, the result object may be polled for the created results. Using method getResponses ()

nging to the Logical Link. Usually this will be exactly one ECU; in the special case Funct
pral ECUs will answer. The method MCDResponse: :getAccessKeyOfLocation ()

zed in the MVCI diagnostic server if the PDU API delivers, e.g. CAN=lds back to the MVC
er. The name of an ECU is coded in the shorthame of a Base Variant. Each single response @

coll¢ction with at least one response parameter, within which the actual structuring of the result

the

syn
and
eld
elen

Ren

If th
and
ring

The
eac
exe
neg
sery
MCII
resy

Firs
the
resy
are

tree concept has been set up. The leaves of the tree contain‘the actual values, the nods
bolize the structure elements. To get to the single values oftheresult it has to be iterated thro
each element is asked for type and name (getDataType() / getShortName ()
ments are polled for sub-elements “(getResponseParameters/())
hents for the value (getValue () ). Thus, the Clientean analyse the result of any structure.

hark:

e Service is executed synchronously, thesresult is immediately delivered to the Client as the r
it is not stored in the ring buffer. Therefore, only results from asynchronous execution will be 3
buffer.

result structure of a service or\job consists of an MCDResult object with one MCDRespons
h ECU response. An ECU (may answer with a positive or negative response (e.g. a service

ptive responses at the DIAG-LAYER. The correspondent object of the DIAG-LAYER at MVC
er APl is the MCDDbLocation. The collection of MCDDbResponse objects at
DbDiagComPxainitive contains at least two responses per ECU, a positive and at least 0
onse.

polled with
nple exactly

, the Client

a response collection with one response for each ECU response (valid for SRR, for MPR se¢ Figure 46)

onal Group
Can only be
diagnostic
onsists of a
ccording to
of the tree
Ligh the tree
) . Node
and leaf

bturn value,

tored in the

e object for
equires the

cution of another service\before its execution). In ODX there is a list of positive responses and a list of

| diagnostic
the class
he negative

, the positive responses are matched against the current response according to their orderin

matched against the current response. Again their ordering is considered.

. If none of

positivesresponse templates matches, the specific negative responses are matched against|the current
onse, according to their ordering. If no specific negative response matches, the global negativg responses

If an ECU responds with a PDU which cannot be mapped onto one of the Response Templates defined for
this ECU — negative and positive — the execution state of this service with respect to this ECU is
eINVALID RESPONSE (functional addressing) or eALL INVALID RESPONSE (functional/physical
addressing). If a more severe error occurs, the result might have a result state of e FAILED. The result
contains an empty response object (MCDResponse) with a shorthame #RtGen_ Response. For this
MCDResponse object, the method getResponseMessage returns the non-matching PDU (MCDValue of

type Dbytefield). The new error eRT INVALID RESPONSE is returned by the method
MCDResponse: :getError ().
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8.8.5 Error handling in results

Within a Result errors may occur at any place. As for each error the execution will not necessarily be aborted
and an exception will not always be thrown, the errors are not delivered until the Result is returned.

To query all errors together within a Result the method
MCDDiagComPrimitive: :getErrors () :MCDErrors can be used. This method returns all error
objects of the last Result as a collection. Each of these error objects via the parent functionality has a
reference to the object (Result, Response or ResponseParameter) at which the error had occurred. This way,
the error unambiguously references the place of error within the structure of the Result.

The MCDResult Object contains the error with the highest severity found at the result, any responsg¢ or
response parameter. Errors in result, any response or response parameters are static. This isthe “gase
regardless pf whether the result (responses, response parameter) elements are accessed or the“method
hasErroqis called.

MCDDiag(JomPrimitive: :getErrors () :MCDErrors always delivers an error code’if present, gven
if no result Will be delivered.
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Figure 78 shows the result access (Part 1).
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Figure 79 — Result access (Part 2)
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Generally is valid:

The availability of results of DiagServices is reported via Events. Exactly one Event is reported per complete
result record. The following Events are used:

OnPrimitiveTerminated (can, but does not have to return a result),

onPrimitiveHasIntermediateResult (for complete result data records of Services in Jobs),

onPrimitiveHasResult (for complete result data records of cyclic diagnostic services or for complete result

data records of nnn-ryrlir diagnnqﬁr‘ services in execution made. Rppm‘i’rinn)

— |onPrimitiveRepetitionStopped.
After one of these events has occurred it is possible to poll the number of complete result datq records in
hangd.
The| results of asynchronous execution for each Service/DiagComPrimitive are Stored to a ring buffer with the
follgwing features:

RINIG BUFFER

Ong default value for the size in the whole MVCI diagnostic server:
— |for every Service different values can be set,
— |Range: >= 1, maximum 232 — 1,
— |read results are deleted from the ring buffer (decrementing number of results).

Thelresult ring buffer is internal to the MVCI diagnostic server and can contain 0 to N result entries. If the ring
buffer is full, any further result will overwritelthe oldest result.

Thel ring buffer will not be emptied if a-new execution starts and so all results from former execytions which
had| not been fetched by the Client or had not been overwritten (in cases of buffer overflow) arg in the ring
buffer. The results can be fetched at any time the Client wants to fetch.

The|method fetchResult () supports with parameter numReq different possibilities of result agcess:
Table 14 defines the Fesult access possibilities.

Table 14 — Result access possibilities
Value of numReq Meaning
-n[n-e)N, n <> 0) returns n results. If n > m, where m is the number of available results in the buffer, in results will
bedetivered—T e Tesultsimthe detivered cottectiomare ordered by uu—."iT'l'i'I'fTE?l?l'er.J'l‘jhe element

with the lowest index has got the newest timestamp. All results will be removed from the queue.

0 returns the whole buffer. After this the buffer is empty. The results in the delivered collection are
ordered by their timestamp. The element with the lowest index has got the oldest timestamp.
+n(neN,n<>0) returns n results. If n > m, where m is the number of available results in the buffer, m results will
be delivered. The results in the delivered collection are ordered by their timestamp. The element
with the lowest index has got the oldest timestamp.
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The complete result data records are taken from the MCDResult Object. This contains one MCDResponse
Object for each ECU response participating in the result. Each MCD ResponseObject is recursively composed

of MCDResponseParameter objects in collections, because of which structured results may be

decomposed up until its comprised elementary components.

For structured results the elements eFIELD (arrays or sequences), e STRUCTURE and eMULTIPLEXER

(union) are used.

The relation between the MCDResponseParameter objects and ODX are described in 7.7.5 and 8.12.2.

Figure 80 shews-theresultstracture-DFCfrom-example

MCDResult MCDResponse MCD

ResponseParameter
For every result] For every ECU Any structuring of
exists an own response exists simple and complex
result object. one response. data types are done

with them.

Described in data base
| »|
r< >
MCD
Response
FSP
DTC
O
Env
MCD MCD FSP_ S)TC_State
Result Response Sequence ESP
A Ei
nv_ 1
Sequence Temperature
Env
Complete
Speed
FSP Temperature
MCD
Response
Collection: MCIPResponses
Collection: MCIDResponseRarameters

Figure 80 — Result structure DTC from example
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Figure 80 shows the result structure DTC.

runtime side

ShoriName:  FSP_Sequence
No: 3 DataType: eFIELD
ParameterType: eVALUE
ShortName:  FSP
No: 3 DataType: eSTRUCTURE
ParameterType: eGENERATED
ShortName:  DTC

DataType: eA_UINT32
ParameterType: eVALUE

ShoriName:  DTC_State
V: 85 DataType: eA_UINT16
ParameterType: eVALUE

ShortName:  Complete
No: 1 DataType: eMULTIPLEXER
ParameterType: eVALUE

ShortName: __ Case_2

Dy TROCTORE
ParameterType: eGENERATED

© ® ® o ©
<

ShortName:  Env_Sequence
DataType: eFIELD
ParameterType: eVALUE

ShortName:

Env
No: 2 DataType:  eSTRUCTURE
ParameterType: eGENERATED
ShortName:  Temperature
V: 10 DataType: eA_UINT32

ParameterType: eVALUE

[ShortName:  Speed
DataType: oA_INT32
[ParameterType: eVALUE

data base

ShortName: Env

DataType:  eSTRUCTURE
ParameterType: oGENERATED _ |
ShoriName: _ Temperature

Vi1 DataType: eA_UINT32
ParameterType: eVALUE

ShortName: FSP/Séquence
DataType: eFIELD
Type: (eVALUE

ShortName;, ~~ FSP
Data’%: eSTRUCTURE ‘

[ShortName:  Speed

V: 1600 DataType: eA_INT32
ParameterType: eVALUE ParameterType: eGENERATED
ShortName:  FSP |
I ShortName: DTC
No: 3 DataType: eSTRUCTURE 4
ParameterType: eGENERATED P | DataType: eA_UINT32
f ParameterType: eVALUE
ShortName:  DTC i
V: 200 DataType: eA_UINT32 e
ParameterType: eVALUE g:?a’fr';::je- S;I\-Clﬁ?\l‘?‘:es
ShortName: _ DTC_State ParameterType: eVALUE
V: 86 DataType: eA_UINT16

ParameterType: eVALUE

ShortName:  Complete
DataType: eMULTIPLEXER

—-{ShortName: Complete
DataType: eMULTIPLEXER
ParameterType: eVALUE

ParameterType: eVALUE

ShortName:  Case_1
DataType: eSTRUCTURE
ParameterType: eGENERATED

DataType: eSTRUCTURE
ParameterType: eGENERATED

ShortName: Case_1 ‘

ShortName:  Temperature
DataType: eA_UINT32

ParameterType: eVALUE

__|DataType: eA_UINT32
ParameterType: eVALUE

ShortName:  Temperature ‘

ShortName:  FSP

No: 3 DataType: eSTRUCTURE ShortName: Case_2
ParameterType: eGENERATED 4 DataType: eSTRUCTURE
ShortName:  DTC | ParameterType: eGENERATED
DataType: eA_UINT32

ShortName: DTC_State

DataType: eFIELD

V: 85 DataType: eA_UINT1
ParameterType: eVALUE

ShortName:  Complete

ParameterType: eVALUE ShortName:  Env_Sequence ‘

| ParameterType: eVALUE

L‘ShorﬁName: Env

No: 1 DataType: LTIPLEXER
ParameterType; eVARJE

ase_2
eSTRUCTURE

eifype: eGENERATED

ShortName:  Env_Sequence

DataType: eSTRUCTURE
ParameterType: eGENERATED

ShortName: Temperature
DataType: eA_UINT32

DataType: eFIELD
ParameterType: eVALUE
ShortName:  Env

No: 2 DataType: eSTRUCTURE [
ParameterType: eGENERATED

| ParameterType: eVALUE

|ShortName: Speed
DataType: eA_INT32

ShortName:  Temperature

V: 30 DataType: eA_UINT32
ParameterType: eVALUE
[ShortName:  Speed

V3500 DataType: eA_INT32

ParameterType: eVALUE

ShortName: Env
No: 2 DataType: eSTRUCTURE -

ShortName:  Temperature

V:31 DataType: eA_UINT32
ParameterType: eVALUE

[ShortName:  Speed
V: 3600 DataType: eA_INT32 |
\ALLIE

|ParameterType: eVALUE

@ getDataType()
getShortName()
getParameters()

@ getDataType()
getShortName()
getValue()
MCDValue::getxxx()

ShortName:  Env
No: 2 DataType: eSTRUCTURE -~
ParameterType: eGENERATED

ShortName:  Temperature
V: 32 DataType: eA_UINT32
ParameterType: eVALUE

IShortName: Speed
V: 3700 DataType: eA_INT32
[ParameterType: eVALUE

® © 9|0 0 @ ©® © O © O ®© @ © ® © 0 0 @ © @ ® © ® ® o ©
<

In case of Multiplexer the method getValue() delivers the switch type (index of the branch).

Figure 81 — Result structure DTC
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ODX data for database template result structure DTC

<PARAM xsi:type="VALUE">
<SHORT-NAME>FSP_Sequence</SHORT-NAME>
<DOP-REF ID-REF=“EOP DOP ID“/>

</PARAM>

<END-OF-PDU-FIELDS>
<END-OF-PDU-FIELD IS-VISIBLE="true" ID="EOP DOP ID">

<S

<BA
</END-

HORT-NAME>EOP DOP</SHORT-NAME>
SIC-STRUCTURE-REF ID-REF="FSP DOP ID"/>
OF-PDU-FIELD>

</END-OF-
<STRUCTUH
<SHOR
<PARA]

<P

<
</PAR
</STRUCTU

<MUX ID='
<SHOR
<SWIT

<D

</SWI
<CASE

<d

<

<
</CAS
</MUX>

<STRUCTU}
<SHOR

PDU-FIELDS>

E ID="FSP_DOP_ID">

[-NAME>FSP</SHORT-NAME>

MS>

ARAM xsi:type="VALUE”>
<SHORT-NAME>DTC</SHORT-NAME>

PARAM>

ARAM xsi:type="VALUE”>
<SHORT-NAME>DTC State</SHORT-NAME>

PARAM>

ARAM xsi:type="VALUE”>
<SHORT-NAME>Complete</SHORT-NAME>
<DOP-REF ID-REF="MUX DOP ID"/>

PARAM>

AMS >

IRE>

MUX_DOP_ID">
F—NAME>Mux_DOP</SHORT—NAME>
CH-KEY>
ATA-OBJECT-PROP-REF ID—REF="SwitchKey_DOP_ID"/>
TCH-KEY>
5>
ASE>
<SHORT-NAME>Case 1</SHORT-NAME>
<STRUCTURE-REF ID-RE¥F="Casel DOP_ID"/>
CASE>
ASE>
<SHORT-NAME>Cé&sg 2</SHORT-NAME>
<STRUCTURE-REF ID-REF="Case2 DOP ID"/>
CASE>
FS>

E IDs"Casel DOP _ID">
F—NAME>StructCase_l</SHORT—NAME>

<PARA
<P

</

1O

ARAM xsi:type="VALUE">
<SHORT-NAME>Temperature</SHORT-NAME>

PARAM>

</PARAMS>
</STRUCTURE>

<STRUCTURE ID="Case2 DOP_ID">
<SHORT-NAME>StructCase 2</SHORT-NAME>
<PARAMS>

<P

130

ARAM xsi:type="VALUE">
<SHORT-NAME>Env_Sequence</SHORT-NAME>
<DOP-REF ID-REF="Field DOP_ID"/>
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</PARAM>
</PARAMS>

</STRUCTURE>

<DYNAMIC-ENDMARKER-FIELD ID="Field DOP_ID">

<SHORT-NAME>Field DOP</SHORT-NAME>
<BASIC-STRUCTURE-REF ID-REF="Env_ DOP_ ID"/>

</DYNAMIC-ENDMARKER FIELD>

<STRUCTURE ID="Env_DOP_ID">

<SHORT-NAME>Env</SHORT-NAME>

</YTRUCTURE>

All

templates, which contain the related meta information. Thus, the name (semantic assignment) as

typs
datd

Firs
and

In gases of a complex data type the number of-the Response Parameters on the next hierarch
polled and then the list of these Response Parameters is read in.

Thig

In cpses of a Multiplexer the Value contains the select value (branch index beginning at 0) whig
usefl for the respective branch. The numbering of mux branches is determined by the ordering o

elements of ODX data. If the QDX data defines a DEFAULT-CASE element, that element is appe
last|mux branch.
If an empty CASE (CASE without DOP) is used within a Multiplexer (MUX), it is not shown at the O

The

Pargmetername;of Parameter in Mux shall be the Name of the Case in ODX (the cases make ref
strugture, which'has its own name; the elements of this structure will be used at next level of pa
MVCI diaghostic server API).

Additionally, there is a possibility to poll the result for the related Service and the Service Paramet

<PARAMS>
<PARAM xsi:type="VALUE">
<SHORT-NAME>Temperature</SHORT-NAME>
</PARAM>
<PARAM xsi:type="VALUE">
<SHORT-NAME>Speed</SHORT-NAME>
</PARAM>
</PARAMS>

untime responses and Response Parameters of the Results are-based upon the respectiV

is predefined. Concerning its structure, a RunTime result~always has to be in conforman
base template.

ly, the type of the Response Parameter always has to-be requested. If this is a simple data typ
short name of the element can be polled (for the semantic interpretation of the result).

is repeated as long as no further Response Parameter is in hand.

RunTime Result'delivers a Multiplexer Element without a following ResponseParameter.

e database
well as the
ce with the

e, the value

ical level is

h has been

f the CASE
hded as the

bTemplate.

erence to a
rameters at

ers used for

the execution.
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Table 15 defines the overview about Request-, Response- and Protocol parameter data types.

Table 15 — Overview about Request-, Response- and Protocol parameter data types

DataType Type Included in Included in Physical data Content of the Value delivered
as delivered by Request Response type of the by getValue()
getDataType() Parameter Parameter MCDValue
delivered by
getValue ()
eFIELD complex | — Yes A_UINT32 Number of structure entries
Hirnr\ﬂy containad in tha figld
eMULTIPLEXER complex | — Yes A_UINT32 Branch index, beginning iat 0
eSTRUCTURE complex | Yes Yes A _UINT32 Number of entries,  dirgctly
contained in the structure
eSTRUCT _[FIELD complex | Yes (only at | — A_UINT32 Number of . structure enfries
Protocol directly contained in the field
Parameters)
eENVDATA complex | — Yes A_UINT32 Value-of eDTC
eENVDATADESC complex | — Yes A _UINT32 Number of entries dirgctly
contained in the
ENVDATADESC parameter
eDTC simple Yes Yes A_UINT32 Value of the correspongling
element TROUBLE-CODE
eEND_OF |PDU complex | Yes — A_WUINT32 Number of entries dirgctly
contained in the END_OF_KFDU
parameter
eTEXTTABLE simple Yes Yes A_UNICODE2S | Text of current conversion
TRING
eTABLE_RPW complex | Yes Yes A _UINT32 Number of entries dirgctly
contained in the table row
Complex means that the data type-is structured. The next hierarchical level of parameters can corjtain
elements. $o in cases of a complex-(structured) data type the next collection of parameters shall be tgken
over with ggtResponseParameters/getParameters.
Table 16 defines parameter-types for parameters generated by the MVCI diagnostic server (only if no d|rect
relation to 4 parameter in ODX):
Table 16 — Parameter types
DataType ParameterType
as delivered-by-getbataType( ss-detivered-by-getMEDParameterfypet)

eSTRUCTURE

eGENERATED (in cases where the structure represents a MUX-CASE or is
directly contained in a FIELD, eSTRUCT_FIELD or an END_OF_PDU)

eTABLE_ROW

eGENERATED

Table 17 defines the parameter types for protocol parameters.
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Table 17 — Table of parameter types for protocol parameters

Type of Protocol ParameterType DataType as delivered by
Parameter with respect as delivered by getParameterType() getDataType()
to ODX
COMPARAM eVALUE depends on referenced DOP in ODX
COMPLEX-COMPARAM eGENERATED eSTRUCT_FIELD

Notes concerning the example:

For|each ECU n errors may occur. Each error is symbolized by the ResponseParameter FSP: [The errors of
one| ECU at a certain instance of time have been framed in the FSP Sequence for comparison with older

vergions of this specification. Using the object model, the framing of errors into the FSP_Sequen

would not

be mecessary, as each error may be handed over as independent Response Parameter./Within the figure in

hanf, each Response contains only one Response Parameter (FSP_Sequence).

Basjcally, the result structure of a Service is determined by the data with which(the’"RunTime Result has to be
in cpnformance. However, generally it can be implied that for each complete)result data record |(of a Cyclic
Diag Service or non-cyclic Service in Repetition mode), one ResultObject is created; that megns that the

nunmber of result data records is identical to the number of ResultObjects:

The| example "read diagnostic trouble code" is also used as Job{&xample. For this, the ECU is
minpte, and an intermediate result of the Job is given out every\two minutes. In this case also, th

Results is two.

Subssequently an example for a simple data type (e.g~t€mperature) is shown. In this case the
Strdcture only contains the element with the basic data type.

Figure 82 shows the response structure DTC for-only one ResponseParameter.

olled every
number of

Response

MCDResult

For_every result
exists an own
result object.

MCDResponse

For every ECU
response exists
one response.

MCD
ResponseParameter

Any structuring of
simple and complex
data types are done
with them.

| Described in data base
-«

MCD
Result

*

MCD
Response

* MCDResponses
** MCDResponseParameters

*k

Temperature

Figure 82 — Response structure DTC for only one ResponseParameter
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Remark for Result handling in cases of Functional Groups

For each ECU a DbResponse is available (the DbResponses of different ECU shall be identical) and so for a

Functional Group exactly one DbResponse is available.
Database:
— 1 DbFunctional Group,

— 1 DbService,

— 1 DbRgsponse (ODX: n DbResponses).
Runtime:
— 1 Functional Group,
— 1 Service,

— n Responses.

Figure 83 shows an example for one service.

example for 1 Service:

functionalGroup:
MCDLogicalLink

1

1

MCDService . C\
AN

Sobr
Result
0"

MCDResponses

1

*

MCDResponse &

MCDDbResponse

Figure 83 — Example for one service

The physical type of a Response shall be identical. The conversion type (coding type) can be ECU-specific.
The rule for interpretation in implementations is shown in Figure 62.
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— In the case of functional communication the access key of the responding ECU is part of its response:

— In the case of response with the physical address the access key will be of base variant or variant.

— In the case of response with functional address the access key will be of functional group.

8.9 ReadDTC

8.9.1 _ ODX Data for Example Read DTC

ODX-Data (Extract) of the DB-Template

<DTIC-DOP ID="DTC_DOP ID”>
<SHORT-NAME>DTC DOP</SHORT-NAME>
()

<DIAG-CODED-TYPE xsi:type="STANDARD-LENGTH-TYPE" BASE-DATA-TYPE="A UINT32">

<BIT-LENGTH>16</BIT-LENGTH>
</DIAG-CODED-TYPE>
<PHYSICAL-TYPE BASE—DATA—TYPE:"A_UINT32"/>
<DTCS>
<DTC ID=”DTC_110_ ID”>
<SHORT—NAME>DTC_110</SHORT—NAME>
<TROUBLE-CODE>110</TROUBLE-CODE>
(...)
</DTC>
<DTC ID="”DTC_120 ID”>
<SHORT—NAME>DTC712O</SHORT—NAME>
<TROUBLE-CODE>120</TROUBLE~CODE>
(...)
</DTC>
<DTC ID=”DTC 130 ID”>
<SHORT—NAME>DTC_130</SHORT—NAME>
<TROUBLE-CODE>130</TROUBLE-CODE>
(...)
</DTC>
(..)
</DTCS>
<PHYSICAL-TYPE BASE—DATA—TYPE="A_UINT32"/>
</JTC-DOP>

<DATA-OBJECT>PROP ID="SimpleDOP Uint ID”>
<SHORTSNAME>SimpleDOP Uint</SHORT-NAME>
(...)

<PHYSTCAL-TYPE BASE-DATA-TYPE="A UINT32"/>
</OATRA-OBJECT-PROP>

<DATA-OBJECT-PROP ID="SimpleDOP Uintl6 ID”>
<SHORT-NAME>SimpleDOP Uint1l6</SHORT-NAME>
(...)

<PHYSICAL-TYPE BASE-DATA-TYPE="A UINT16"/>

</DATA-OBJECT-PROP>

<DATA-OBJECT-PROP ID="SimpleDOP Int ID”>
<SHORT-NAME>SimpleDOP Int</SHORT-NAME>
(...)

<PHYSICAL-TYPE BASE-DATA-TYPE="A INT32"/>

</DATA-OBJECT-PROP>

© I1SO 2012 — All rights reserved
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<ENV-DATA-DESC ID="EnvDataDesc ID”>
<SHORT-NAME>EnvDataDesc</SHORT-NAME>
<PARAM-SNREF SHORT-NAME="DTC”/>
<ENV-DATAS>
<ENV-DATA ID="EnvData DTC 110 ID”
<SHORT-NAME>EnvData A</SHORT-NAME>
<PARAMS>
<PARAM xsi:type="VALUE”>
<SHORT-NAME>Temperature</SHORT-NAME>
(...)
<DOP-REF ID-REF="SimpleDOP Uint ID”/>
</PARAM>
</|PARAMS>
<QTC-VALUES>
<DTC-VALUE>110</DTC-VALUE>
</[DTC-VALUES>
<ENV-PATA>
<ENV-DATA ID="EnvData DTC 120 ID”
<YHORT-NAME>EnvData B</SHORT-NAME>
<HARAMS>
<PARAM xsi:type="VALUE”>
<SHORT-NAME>Env_Sequence</SHORT-NAME>
(...)
<DOP-REF ID-REF="SimpleFieldDOP_ID”/>
</PARAM>
</|PARAMS>
<QTC-VALUES>
<DTC-VALUE>120</DTC-VALUE>
</[IDTC-VALUES>
<ENV-PATA>
<ENV-PATA ID="EnvData DTC 130 ID”
<YHORT-NAME>EnvData C</SHORT-NAMEX
<HARAMS>
<PARAM xsi:type="VALUE”>
<SHORT-NAME>Temperature</SHORT-NAME>
(...)
<DOP-REF ID-REF#%SimpleDOP Uint ID”/>
</PARAM>
<PARAM xsi:type=YVALUE">
<SHORT-NAME>Speed</SHORT-NAME>
(...)
<DOP-REF) ID-REF="SimpleDOP_ Int ID”/>
</PARAM>
</|PARAMS >
<OTC-VALUES>
<PT¢=VALUE>130</DTC-VALUE>
</[DLE-VALUES>
<ENV-DBATA
<ENV-DATA>
<SHORT-NAME>Common</SHORT-NAME>
<PARAMS>
<PARAM xsi:type="VALUE”>
<SHORT-NAME>Env_Sequence</SHORT-NAME>
(...)
<DOP-REF ID-REF="CommonFieldDOP_ID”/>
</PARAM>
</PARAMS>
<ALL-VALUE/>
</ENV-DATA>
</ENV-DATAS>
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</ENV-DATA-DESC>

<DYNAMIC-ENDMARKER-FIELD ID="SimpleFieldDOP ID"”>
<SHORT-NAME>DEMF Simple</SHORT-NAME>
<BASIC-STRUCTURE-REF ID-REF="EnvStruct ID”>
(...)

</DYNAMIC-ENDMARKER-FIELD>

<DYNAMIC-ENDMARKER-FIELD ID="CommonFieldDOP ID"”>
<SHORT-NAME>DEMF Common</SHORT-NAME>
<BASIC-STRUCTURE-REF ID-REF="CommonStruct ID”>

ISO 22900-3:2012(E)

(...)
</QYNAMIC-ENDMARKER-FIELD>

<STRUCTURE ID="EnvStruct ID”>

<SHORT-NAME>Env</SHORT-NAME>

()

<PARAMS>

<PARAM xsi:type="”VALUE”>
<SHORT-NAME>Temperature</SHORT-NAME>
(...)
<DOP-REF ID-REF="SimpleDOP Uint ID”/>

</PARAM>

</HARAMS>

</4TRUCTURE>

<STRUCTURE ID="CommonStruct ID”>
<SHORT-NAME>CommonStruct</SHORT-NAME>
(...)
<PARAMS>
<PARAM xsi:type="VALUE">
<SHORT-NAME>Temperature</SHORT-NAME>
(...)
<DOP-REF ID-REF="SimpleDOP Uint ID”/>
</PARAM>
<PARAM xsi:type="VALUE%>
<SHORT-NAME>Speed<ASHORT-NAME>
(...)
<DOP-REF ID-RE¥F="SimpleDOP Int ID”/>
</PARAM>
</HARAMS>
</YTRUCTURE>

<STRUCTUREID="FSP_ID">
<SHORT=NAME>FSP</SHORT-NAME>

(...
<PARAMS>

S g (. LS ID T IIT[f
T ZIINIIT oL . CYyPT IO o

<SHORT-NAME>DTC</SHORT-NAME>
(..)
<DOP-REF ID-REF="DTC DOP ID”/>
</PARAM>
<PARAM xsi:type="VALUE”>
<SHORT—NAME>DTC_State</SHORT—NAME>
(...)
<DOP-REF ID—REF:”SimpleDOP_Uintl6_ID"/>
</PARAM>
<PARAM xsi:type="VALUE">
<SHORT-NAME>EnvRelation</SHORT-NAME>
(...)
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<DOP-REF ID-REF="EnvDataDesc ID"”/>

</PAR

AM>

</PARAMS>
</STRUCTURE>

<END-OF-PDU-FIELD ID="EOP_ ID”>

<SHOR

)
<BASI

(...

</END-OF-

Re

8.9.2

All DTC val
The DTCs
polled with

T-NAME>EOP</SHORT-NAME>

C-STRUCTURE-REF ID-REF="FSP_ID”/>
PDU-FIELD>

ading without FaultMemories

contains only one MCDResponseParameter of type eENVDATA for each DTC, whijch)is correspon

ENVDATA 1o this trouble code.

In generall a DB template for environment data could contain several (BfC DOPs and seV
ENVDATADESC DOPs. These DOPs can be structured arbitrarily. They éan' even reside on diffe
hierarchicalflevels in the DB template.

In the case |of DTCs there are three additional ResponseParameter types.

The type dDTC is a Simple DOP. For a ResponseParameter of‘the type eDTC, getValue returns
TroubleCode of the DTC as A_UINT32 encapsulated in MCDValuge’

The type eENVDATA on the other hand is a Complex DOR;which represents the environment data. This

combines the advantages of a structure with the characteristic features of a Multiplexer. eENVDATA retur

Collection ¢
may contai
eSTRUCTU

getValusg

This shall b

138

RE, or eMULTIPLEXER are allowed:-For a ResponseParameter of the type eENVDATA me
returns the Switch-Param as A_UINT32. This value is equal to the value of eDTC.

b demonstrated with help of parts of the Database Template in Figure 81.

Lies available for a Location may be read out directly using MCDDbLocation: : getDBDTCs
have a manufacturer-specific priority structure. For each DTC value all environment data can be
MCDDbLocation: :getDbEnvDataByTroubleCode. The result MCDResponseParame

f ResponseParameters, which according'to the occurring data types (Simple or Complex D
N data or further Collections of ResponseParameters. In cases of a complex type only eFIE

().

ters
ding

eral
rent

the

ype
s a
OP)
LD,
hod
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Figure 84 shows the different eEnvData blocks for an eDTC element I.

ShortName: EnvData_A (specific 110)
DataType: eENVDATA

ShortName: Temperature
DataType: eA_UINT32

DataType: eENVDATA

[

ShortName: EnvData_B (specific 120) ‘

ShortName: Env_Sequence
DataType: eFIELD

ShortName: Env
DataType: eSTRUCTURE

ShortName: Temperature
DataType: eA_UINT32

ShortName: EnvData_C (specific 130)
DataType: = eENVDATA

ShortName: Temperature
DataType: eA_UINT32

ShortName: Speed
DataType: eA_INT32

ShortName: Common (AllValues)
DataType: eENVDATA Q

ShortName: Env_Sequence
DataType: eFIELD

ShortName: . EommonStruct
DataTypeb TRUCTURE
s (24

ShortName: Temperature
ataType: eA_UINT32

ShortName: Speed
DataType: eA_INT32

Figure 84 —Different eEnvData blocks for an eDTC element |

Thel type eENVDATADESC is a complex DOP, which announces the inclusion of an enviropment data

(eENVDATA) block. Inside.a Db result template eENVDATADESC and eDTC shall be on the same |hierarchical
levdl.

Every path in a‘tesponse structure starting at its root element down to a leaf shall contain at most ¢

ne element
of type eENVDATADESC.

The| collection of DbResponseParameters at this DOP (eENVDATADESC) consists of zero and the collection
of R pqpnnqppammptpre (run time eidp) consist of zero or one till two elements of type oeENVDATA, i.e. the

collection is empty if there is no environment data available. The method delivers first 0 or 1 ALL-VALUE
ENV_Data and then 0 or 1 ENV-Data for the specific trouble code.
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Figure 85 shows the usage of Type eEnvDataDesc together with eDTC I.

The names
unique. The
the differen

Value), all
not been in

Figure 86 s

ShortName: FSP_Sequence
DataType: eFIELD

ShortName: FSP
DataType: eSTRUCTURE

ShortName: DTC
DataType: eDTC

Figure 85 — Usage of Type eEnvDataDesc together with eDTC |

ShortName: FSP_S:
DataType:

eFIELD)

quence

ShortName:
DataType:

FsP

eSTRUCTURE ‘

ShortName:
DataType:

DTC_State
eA_UINT16

ShortName:
DataType:

EnvRelation
eENVDATADESC

of all Response Parameters of the type eENVDATA within a Database Template have tq
advantage of the separation between the database template finished with eENVDATADESC [and
t eENVData constructs is that, independent from the ReSponse Parameter eDTC (the IDTC

ariants of the EnvironmentData, which may occur via the selected Service for this Location, Have
Cluded within the Database Template.

nows the relation between database template and different environment data blocks I.

ShortName: Common (AllValues
DataType: eENVDATA %

ShortName: Env_Seguence
DataType: eFIELD

V:110

Shol

ftName:

DatdType:

DTC
eDTC

V110 g
V:120 ShWne: CommonStruct
Vi130 | DataType: eSTRUCTURE

V:130

Shol

ftName:

DatqType:

DTC_State
eA_UINT16

Shol

tName:

DatdType:

EnvRelation
eENVDATADESC

Figure-86 — Relation between database template and different environment data blocks |

ShortName: Temperature
DataType: eA_UINT32

ShortName: Speed

DataType: eA_INT32

V:120 »

be

ShortName: EnvData_A (specific 110)
DataType: eENVDATA

ShortName: Temperature
DataType: eA_UINT32

ShortName: EnvData_B (specific 120)
DataType: = eENVDATA

ShortName: Env_Sequence
DataType:  eFIELD

ShortName: Env

DataType: eSTRUCTURE
ShortName: Temperature
DataType: eA_UINT32

ShortName: EnvData_C (specific 130)
DataType: eENVDATA

ShortName: Temperature
DataType: eA_UINT32

ShortName: Speed
DataType:  eA_INT32

On the runtime side, the result is populated dynamically. Here, the value of the eDTC element defines which
eENVDATA block is to be used in the runtime response structure.
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Figure 87 shows the RunTime result for DTC example I.

DataType: eFIELD

-

ShortName: FSP_Sequence ‘

ShortName: FSP ‘

8.9.B8
Per
serv
MCI]
The

er all

DataType: eSTRUCTURE
ShortName: DTC
O vi120 4{DataType: eDTC ‘
ShortName: DTC_State ‘
tDataTvpe: eA UINTIE ‘
ShortName: EnvRelation
DataType: eENVDATADESC
ShortName: Common (AllValues)
® v-120 DataType: eENVDATA
ShortName: Env_Sequence
DataType: eFIELD
ShortName: CommonStructO -
DataType: eSTRUCTU
ShortName: Temperatre
DataType: ’eA T32
ShortName: Speed
Data eA_INT32
® V:120 ShortName:

4(

DataType:

Env > B (specific 120)
el ATA

ShortName: Env_Sequence ‘

DataType: eFIELD

|

ShortName: Env
DataType: eSTRUCTURE

:

ShortName: Temperature
DataType: eA_UINT32

@ getValue()

Figure 87 — RunTime result for DTC example |

Reading with FaultMemories

location (DIAG-LAYER), different fault memories exist, each containing a set of DTCs. In
variant-related DTCs should be
DbFaultMemory (ODX:

returned for the database part. An eleme

DTC-DOP) contains a collection of type MCDDbDiagTrouX
members of this collection are elements of type MCDDbDiagTroubleCode (ODX: DTC).

diagnostic
nt of type
leCodes.
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Figure 88 shows the relation between FaultMemory and EnvDataDesc.

Fault Memory Fault Memory Fault Memory
Anton Berta Cesar
DTC Values DTC Values DTC Values
ShortName:|[MCDDbParameter ShortName: MCDDbParameter ShortName: MCDDbParameter
DataType: [eENVDATADESC DataType: eENVDATADESC DataType: eENVDATADESC
EnvDataDgsc EnvDataDesc EnvDataDesc
ShortName: Comfnon (all values) ShortName: Common (all values)
DataType: eENYDATA DataType: eENVDATA
ShortName] Env_Sequence ShortName: FSP
DataType: | eFIELD DataType: eSTRUCTURE ‘

Shor]
Datal

Name: CommonStruct
[ype: eSTRUCTURE

ShortName: Temperature
DataType: eA_UINT32

ShortName: Speed
DataType: eA_INT32

ShortName: En
DataType:  eEN

Pata_A

(specific 110)
DATA

ShortName
DataType:

Temperature
eA_UINT32

ShortName: En
DataType:  eEN

Data_B

(specific 120)
VDATA

ShortNam¢]
DataType:

Env_Sequence
eFIELD

Short|
Datal

Name: Env
ype:  eSTRUCTURE

ataType:

L{ YhortName: Temperatu
d

eA_UINT82

- ‘

'ShortName: Temperature
DataType: eA_UINT32

IShortName: Env_Sequence
DataType: eFIELD

eENVDATA

‘ShonName: EnvData_D (specific 14@&

DataType:

4

ShortName: Env )
DataType: eSTRUC@

ShortName: Temperature
DataType:\ . UINT32

Shortl : Speed
D\a : eA_INT32

ShortName: EnvData_E (specific 150)
ataType: eENVDATA

ShortName: Env_State

DataType: eA_INT32
ShortName: Env_Sequence
DataType:  eFIELD

ShortName: EnvData_G (specific 110)
DataType: eENVDATA

ShortName: Env_State
DataType:  eA_INT32

ShortName: Env
DataType: eSTRUCTURE

ShortName: Temperature
DataType: eA_UINT32

ShortName: Speed
DataType: eA_INT32

‘ShonName: EnvData_H (specific 170)

DataType: eENVDATA
ShortName: Env_Sequence
DataType:  eFIELD

ShortName: Env

ShortName: Env

DataType:

eSTRUCTURE

DataType:

eSTRUCTURE

ShortName: Speed

DataType:

ShortName: Temperature

DataType:

eA_UINT32

ShortName: Speed

DataType:

eA_INT32

eA_INT32 ‘

ShortName: EnvData_C (specific 130)

ShortName: EnvData_F (specific 160)

‘ ShortName: EnvData_| (specific 180) ‘

DataType: eENVDATA DataType: eENVDATA DataType:  eENVDATA

ShortName: Temperature ‘ Sh ;
) ShortName: Env State ortName: Temperature
DataType: oA UINTS2 DataType: A INT32 ‘ DataType: eA_UINT32
ShortName: - Speed ShortName: Speed
DataType: oA _INT32 ‘ DataTyper oA INT32 ‘
Figure 88 — Relation between FaultMemory and EnvDataDesc
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In ODX, several DTC-DOPs can be referenced from one ECU. Furthermore, DTC-DOPs can be linked into
another DTC-DOP. This allows the composition of a new DTC-DOP from existing DTC-DOPs. At the interface
of the diagnostic server, any DTC-DOP to be presented, that is, every DTC-DOP referenced by an ECU, is
already converted into a flat list of DTCs — all links have been resolved.

In addition, there can be several eENVDATADESCs in ODX. Therefore, a response parameter of type
eENVDATADESC in diagnostic server links together an eENVDATADESC from ODX with a response
parameter of type eDTC. The value of this response parameter of type eDTC is then used in the server to
calculate the sub-structures of the corresponding response parameter of type eENVDATADESC at runtime.

With respect to ODX, elements of type ENV-DATA are COMPLEXDOPs of type BASIC-STRUCTURE.

Therefore, a response parameter of type eENVDATADESC can contain more than one comple
parameter of type eENVDATA.

X response

Per|ENV-DATA-DESC there can be at most one ENV-DATA applying to all DTCs; all others need|to be DTC-
spegific. Every DTC can have at most one specific ENV-DATA applying to it. The order’ of the cofresponding
struftures is defined as: ALL-VALUE ENVDATA comes first (named common in diagnostic server gnd may be
empty, which means no data in ODX), then the DTC-specific ENV-DATA.
ENYDATAs are returned as collection of type MCDDbResponseParameters;
Thel method MCDbEnvDataDesc: :getCompleteDbEnvDatasByDiagTroubleCode (A UNIT32
trqubleCode) returns a collection of type MCDDbResponseParameters. This collection contgins at most
an [MCDDbResponseParameter of type eENVDATA which €ontains response parameters representing
common environment data and at most an MCDDbResponseParameter of type eENVDATA which contains
resgonse parameters representing environment data specific\to a certain DTC value (mind the ordér).
The|] method MCDbEnvDataDesc::getCommonDbEnvDatas () returns a collectio of type
MCDDbResponseParameters. This collection confains at most an MCDDbResponseParameter of type
eENVDATA which contains response parameters\representing common environment data.
Figdre 89 shows the common eEnvData block*for Fault Memory with name "Anton".
ShortName: Common (AllValues)
DataType: eENVDATA
ShortName: Env_Sequence
DataType: eFIELD
ShortName: CommonStruct
DataType: eSTRUCTURE

ShortName: Temperature

DataType: eA_UINT32

ShortName: Speed

DataType: eA_INT32

Figure 89 — Common eEnvData block for Fault Memory with name "Anton"

The method MCDbEnvDataDesc: :getSpecificDbEnvDatasByDiagTroubleCode (A UNIT32

troubleCode) returns a collection of type MCDDbResponseParameters. This collection contains at most
an MCDDbResponseParameter of type eENVDATA which contains response parameters representing
environment data specific to a certain DTC value.
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Figure 90 shows the Different eEnvData blocks for an eDTC element II.

ShortName:
DataType:

EnvData_A (specific 110)
eENVDATA

ShortName: EnvData_B (specific 120)
DataType: eENVDATA

ShortName: EnvData_C (specific 130)
DataType: = eENVDATA

Sho

H

DataType:

rtName: Temperature

ShortName: Temperature
eA_UINT32

DataType: eFIELD DataType: eA_UINT32

ShortName: Env_Sequence ‘

ShortName: Speed
DataType: eA_INT32

ShortName: Env ‘

DataType: eSTRUCTURE
ShortName: Temperature ‘
DataType: eA UINT32
Figure 90 — Different eEnvData blocks for an eDTC element I
For details and an example see 8.9.2.
8.9.4 DTC Read Service
The SEMANTIC-Attribute “FAULTREAD”, which is allowed to occur only once for eagh Location, is used for
the instancing of the Read DTC Service by means of the method
MCDLogidalLink::createDiagComPrimitiveBySemanticAttrilbute (semantic:A AS[CI
ISTRING)[:MCDDiagComPrimitive.
The method MCDDbLocation: :getDbServicesBySemanticAttribute
(semantilc A ASCIISTRING) :MCDDbServices is used to-filter out Services from the databas¢ on
the basis of|the Semantic Attributes defined within the database. To leave open the possibility to define funther
Semantic Altributes, the Semantic Attribute is handed over as String.
In cases |of the existence of more than one service for one semantic attribute the method
MCDLogidallLink::createDiagComPrimitiveBySemanticAttribut does not create |any
service but|returns the error eRT NO UNIQUE SEMANTIC ATTRIBUTE. Some semantic attributes|are
unique (e.g| STARTCOM, STOPCOM).
8.10 Logical Link
8.10.1 Ceonnection overview
Information| about a Logical Link is contained in the Logical Link Table. Elements of this table are]|the
AccessKey| which includes_protocol, and the Physical Vehicle Link (because it is only a description off the
vehicle sidg). Logical Links.are used to access the same ECU on different ways, or access more than [one
ECU instante on differentlinks.
By selecting a Lagical Link, the selection of a Location and the respective access path within the Client takes
place.

The application can use the short name of Logical Links to instance and work with ECUs. The short name is
defined in the Logical Link Table. One method of the Logical Link will deliver the access key.

Logical Links are used to access the same ECU on different ways or access more than one ECU instance on
different links. Different Logical Links can share the same PhysicalLink to different ECUs. Each Logical Link is
assigned its own instruction queue (represented by Activity state) for the execution of DiagComPrimitives.

Within the Logical Link Table, only the BaseVariant is entered for each ECU, which describes an
unambiguous access path to the ECU. The Variant may be polled or identified; the instancing of a Variant is
also possible via the Logical Link. For every instantiated Logical Link only one Location can be active at one
point in time for one ECU.
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8.10.2 State diagram of Logical Link

At the Logical Link it is distinguished between the Logical Link States and the Activity (Queue) States. The
state diagrams are influenced by the states of the Primitives/Services (see Table 12).

All state transitions are indicated by means of Events. Non-state changing operations, for Logical Link State
and the Activity (Queue) State, will not produce an event.

The <D> method MCDLogicalLink:reset () called in state eCREATED does not produce an event or an
exception. This is a state transition inside the state.

Figyre 91 shows the state diagram Logical Link in function block D.
reset
START o 1 i N STFOP
.createLoglcaILlnk... removelogicalLink (/‘\‘
eCREATED 7/
- J
open close,
reset
8
L% eOFFLINE
8 —_
©
S % close,
z o
ﬁ g gotoOnline reset
T 2
/s
c C
o O
I eONLINE |7
Q) Q) ?
) % S % ' o
39 30 I 535
3@ 3® 1 85
c g =) O X<
3.3 3.5 3o
8 8 I o
= = | 0@
S O Ot
£3
I
4[6COMMUNICATIONJ—'

Figure 91 — State diagram Logical Link in function block D
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Table 18 defines the Logical Link states.

Table 18 — Logical Link states

MCD MCDLogicalLink MCDStart | MCDStop | MCD
Project Communi | Communi | Interface
cation cation
[
2
: :
K4 =
Q £ a S
© = n
& 5 o 3
2 2 £ s S| ¢ g
2 E g S| S| 8| & 3
£ = [} T c g ) o) 2
5 8 2 ol - | €] 6|3 | 2| 3 -
B S g gl el = | 2|28 |% o 5
) S g glsl e | &1 51815 3 B
Ia eCREATED X X X X - | - X Xp
> w
-
e '5 eOHFLINE - | X X X X X X -
ouw
8 % eONLINE --- - | X X X X X X --- -
-
O
© eCQMMUNICATION --- - | X X X X X --- X -+

@  This is alvalid action in cases where all MCDLogicalLinks, referencing this MCDInterface, are in state eCREATED; otherwise itfis an
invalid action fand an exception will be thrown. See corresponding method definition

In cases of an error MCDLogicalLink::close () .throws an exception and does not perform a dtate
change. reset () never throws an exception. The same holds true for MCDLogicalLink: :open () Jand
MCDLogidalLink::gotoOnline (). MCDLogkcalLink: :reset () never throws an exception.

If any excegption occurs during a state changing operation, the state shall in general not be changed|For
successful [state changes the MCDExecutionState shall be eALL POSITIVE. State is not changed, if
MCDEXxecutionState is eNEGATIVE / eALLLANEGATIVE or eFAILED.

Table 19 dgfines the Logical Link state description.

Table 19 — Logical Link state description

Lopgical Link State Description

eCREATED Logical Link has been created, but is not ready for operation.

Event: onLinpkState€reated

The Logical Link has opened a hardware channel.

eOFFLINE

Event: onLinkStateOffline No logical connection to the ECU exists, which means no communication has
taken place.

eONLINE A logical connection to the ECU exists, but no DiagComPrimitive or Service is

Event: onLinkStateOnline executed.

eCOMMUNICATION A logical connection to the ECU exists; at least one DiagComPrimitive or Service
is executed.

Event: onLinkStateCommunicating

Figure 92 shows the state diagram ACTIVITY (QUEUE) states.
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cancel

executeAsync or
startRepetition or
executeAsync or

startRepetition clearQueue
START executeAsync or
startRepetition

@ 7 suspend -
eACTIVITY_IDLE stopRepetition eACTIVITY_RUNNING | | eACTIVITY_SUSPENDED

________ resume \
nLinkActivityStateIdlek — !

A7

o

STOP

suspend

Figure 92 — State diagram ACTIVITY (QUEUE) states

Tabje 20 defines the Activity states.

Table 20 — Activity states

MCDLogicalLink

System | LL State Activity State suspéend |resume |clearQueue |getQueueState

StatF

eACTIVITY_IDLE - - - -

eCREATED eACTIVITY_RUNNING - - - -

eACTIVITY_SUSPENDED - - - -

% eACTIVITY_IDLE - - - -

\fl eOFFLINE eACTIVITY_RUNNING - - -

g eACTIVITY-SUSPENDED - - - -

g eACTIVITY_IDLE X - - X

% gggkllll\N/lllEJfl‘lCATION eACTIVITY_RUNNING X - - X
eACTIVITY_SUSPENDED - X X X

Thel method MCDL©gicallink: : suspend () has effect on all services, as well as on repeated services.
Results coming._in~while the Activity queue is suspended will be deleted and not be given tp the client
application. Non=cyclic single diagnostic services currently running on the ECU are completed and|the result is
deliyered to-the client. The results of cyclic diagnostic services are not delivered to the application but the

New services from the client and services already in repetition shall be executed intermittently by the MVCI
diagnostic server after resume.

Repetition of services is performed by a scheduler in the diagnostic server. Thus, stopRepitition ()
does not require to send any information to the ECU. Rather, stopRepitition () is a method that tells
the diagnostic server internal scheduler not to insert the respective service into the queue again to avoid
another repetition cycle. In contrast, the method startRepitition () inserts a service into the queue
which is then to be repeated by the diagnostic server. For updateRepitition () the same applies as for
stopRepitition (). As aresult, stopRepitition () and updateRepitition () are not queued
nor do these methods queue any service.
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The method MCDLogicalLink: :clearQueue () has no effect on running repeated and cyclic services.
This method does not change the state eACTIVITY SUSPENDED.

Calls of the methods executeAsync() and startRepetition() are allowed in state
eACTIVITY SUSPENDED; the execution will not be started unless resume () has been called.

A call of resume () changes the state from eACTIVITY SUSPENDED to eACTIVITY RUNNING. In
cases of an empty queue the state eACTIVITY IDLE is reached with an event
OnLinkActivityStateldle.

Running cy§Tic Services and repeated Services are stopped by the MVCTT diagnostic Server through cancell or
stopRepdtition calls, respectively. The state will be changed from eACTIVITY SUSPENDED to
eACTIVITY IDLE.

Variantlldentification (AndSelection) are also allowed in logical link state eONILINE.

Table 21 dgfines the Activity queue states description.

Table 21 — Activity queue states description

Agtivity State Description

eACTIVITY IDLE A logical connection to the ECU exists,/but’no DiagComPrimitive or Servic
Event: onLifkActivityStateldle executed (DiagComPrimitiveState: elDLEj RepetitionState: eNOT_REPEATING).

w
7y

A logical connection to the ECU exists; at least one DiagComPrimitive or Servide is
executed (DiagComPrimitiveStaté: "ePENDING, RepetitionState: eREPEATING or

eACTIVITY RUNNING eNOT_REPEATING).
Event: As soon as all services\-have been finished, the state switches bacl to
onLinkActivityStateRunning eACTIVITY_IDLE.

New services from\the client and services already in repetition shall be execyited
intermittently by the-MVCI diagnostic server.

The execution via activity queue has been stopped.

Within this-state, a DiagComPrimitive which is already in the activity queue can be
cancelled or a DiagComPrimitive may be put into the activity queue asynchronously
orby-means of startRepetition () .

All'services are affected, also repeating and cyclic.

eACTIVITY SUSPENDED Results of repeating or cyclic services will not be transferred to the application.
Event: Non-cyclic single services currently running on the ECU get completed and the rgsult
onLinkActivityStateSuspehded is delivered to the client.

Cyclic services are continuing on the ECU and have to be cancelled separately.

Repeating services get stopped until resume.

I'ne repetition timer IS unarfected Dy the suspension.

If the repetition time is reached during suspension, no action is taken and the
repetition timer is rescheduled.

ClearQueue deletes all single and repeating services.
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Figure 93 shows the Logical Link state diagram in function block D including ACTIVITY (QUEUE) state.
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gACTIVITY_SUSPE DEB

executeAsync or
startRepetition

suspend
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suspend

Figure 93 — Logical Link state diagram in function block D including ACTIVITY (QUEUE) state

The synchronous execution of Services takes place directly within the ACTIVITY States eACTIVITY_IDLE and

eACTIVITY _RUNNING and does not cause a state change.
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Table 22 defines the relations between states and actions.

Table 22 — Relations between states and actions

Logical Link ECU Database Activity

eCREATED Logical Link Not connected Location accessed, no DB —

Object created changes
eOFFLINE Channel Connected Location accessed, no DB —

allocated communication changes
eONLINE/elDCE communicatng | connected VI'VIS and DB changes NGO Service runnjing

communication possible

eCOMMUN|CATION Communicating | Communicating | VI/VIS and DB changes No service-runrfing
eACTIVITY|IDLE possible
eACTIVITY | RUNNING Communicating | — No DB changes Services running
eACTIVITY|SUSPENDED | Communicating |[— No DB changes Suspended
Remark:
The locatiof will be reset to the first defined within the state change from;eCOMMUNICATION to eONLINE or
eCREATEND.
For setQueueSize the logical link state shall be in state eQEFLINE or a further state. When the hew
queue size|is smaller than the current queue size, the reduetion becomes effective as soon as the agtual
activity quepe is below the new threshold. The size is given as the number of DiagComPrimitives.

For setEventHandler, releaseEventHandler (for the logical link event) Jand

removeDilagComPrimitive the activity queue shall not be running.

At the first ¢greation of a Logical Link, within the MVCI diagnostic server an object is created and the refergnce
to this objeft is returned to the Client. If this or another Client creates a further Logical Link with the sgme
combinatior of the MCDDbLdeigalLink, MCDDbLocation, MCDInterface and
MCDIntenfaceResource, only areference to the already created Logical Link within the MVCI diagngstic
server is refurned.

Only for methods createlLeggicallinkByInterfaceResource,
createldgicallinkByNameAndInterfaceResource and

createldgicallinkByVariantAndInterfaceResource the instance of a LogicallLink is unigye in
cases of gyalitative identical parameters. The usage of methods createlLogicallLinkBy..Interface
(without MCDInteffaceResource) is implementation-specific, because it depends on how the underlying
communicaliondayer selects a certain interface resource.

Furthermore, the combination of accesskey and physicalvVehiclelLink may not uniquely identify a
certain logicalLink, e.g. if the vehicleInformation contains several logicalLinks, having the same
accesskey and physicalVehicleLink but different communication parameters. In that case a deterministic
creation of logicalLinks is not possible. Thus, for supporting such use-cases other methods than
createlogicallinkByAccessKey... should be used instead.

Because of this, all DiagComPrimitives and Services which are executed on this Logical Link are put into the
same activity queue and are executed there. Thus, no overlapping and undesired parallel executions of
DiagComPrimitives may occur. As many diagnostic services as desired may be executed via the Activity
Queue per Logical Link. This provides for the possibility to execute diagnostic services parallel.
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The MVCI diagnostic server has to make sure that the results of the DiagComPrimitive or Service executions
get to the right reference of the Logical Link.

As long as there is no DiagComPrimitive or Service within the Activity Queue, the Activity Queue is within
state eACTIVITY IDLE. If a DiagComPrimitive or Service is put into the Activity Queue for execution, the
Activity Queue takes the state eACTIVITY RUNNING.

8.10.3 VCI communication lost handling

8.10.3.1 Basics

If the D-PDU API or any proprietary diagnostic VCI connection detects a connection lost to therVE|, one of the
evehts MCDEventHandler: :onInterfaceError or
MCDEventHandler::onStaticInterfaceError is fired. The client can-.detectl that the
conmmunication with the VCI was lost and should take appropriate actions.

Aftgr firing one of the two events, all ComPrimitives running on logical links ,on| the VCI are cancelled. All
opeped logical links on this VCI change their state into eOFFLINE.

It is|important for the client to know that all consecutive calls to MCDLog1¢alLink: :gotoOnlline () will
fail yith an exception as the internal logical link cannot be recovered,(asspecified in D-PDU API) 4nd thus the
link|can never reach the state eONLINE anymore. Even if theXcommunication to the VCI were to be
recqvered in the meantime, the logical link shall be remioved and created again to continue the
communication.

Upgn receiving the onInterfaceError () or onStaticInterfaceError all comprimitives are
cangeled and the MCDResult object is available and*can be processed. Running comprimitives will be
terminated by the MVCI diagnostic server itself. In this case MCDExecutionState will [be set to
eCANCELED DURING EXECUTION and the result contains the error eCOM LOST COMM TO |[VCI.

8.1(

Fo

=

.3.2 Example of how a client could'behave upon receiving onInterfaceError or
onStaticInterfaceErker

all comprimitives:

MCDResult processing. (if necessary)
MCDLogicalLink+ :removeDiagComPrimitive ()
all logical links:

MCDLogiCalLink: :reset ()

MCDProject: :removeLogicalLink ()

Case static VCls (call to MCDSystem: :prepareInterface () ):

One time

MCDSystem: :unpreparelnterface () in cases of static VCI

To recover the communication

Repeated call to MCDSystem: :prepareInterface ()

Create new logical links and continue the communication

© I1SO 2012 — All rights reserved
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Cases of dynamic VCls (call to MCDSystem: :prepareVCIAccessLayer () ):

— MCDInterface::disconnect ()
Upon receiving the event MCDSystem: :onInterfacesChanged(),
MCDSystem: :getCurrentInterfaces, select VCI and continue. A call
MCDSystem: :prepareVCIAccessLayer is not necessary.

8.10.4 Logical Link examples

call
to

The Logical Link Table consists of five columns. The first column is just a counter for the row. The following

three columins (Shortname of Logical Link, AccessKey, Shortname of PhysicalVehicleLink) are part

Logical Link. The last two columns (Logical Link ShortName of Gateway and GetGatewayMode)rarg

information [and initialisation purposes.

— The unjque short name of a Logical Link is used by the application/job to access the ECU

— The MYCI diagnostic server uses the unique short name of a Logical Link to find-therelated row in
Logical Link Table. From this row the MVCI diagnostic server reads the Accesskey and the Phy
Vehiclg Link needed to physically address the ECU.

— Only HCUs which are referred by Logical Links in the Logical Link)Table can be accessed
applications/jobs.

— The Lopical Link Table is vehicle dependent.
EXAMPLE I[:
the following exist in databases:
— one reference of the ECM,;
— atest With the instances of four ECMs and their different Logical Links.

Figure 94 shows the four ECMs of the same‘type in one test in one project.

VehicleConnector1

bf a
for

the
sical

by

KLine1
2 » KLine2 KLine3
— KLine4
7 4
L 4 @ @ I_
ECM ECM ECM ECM
o o o
CAN1
042—0 O CAN2
[O—C S CAN3
ole ® CAN4

VehicleConnector2

Figure 94 — Four ECMs of the same type in one test in one project
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Table 23 — Logical Link Table for example |

ISO 22900-3:2012(E)

ShortName AccessKey V2.0 ShortNamePhysical | g it T | Bo
y Ve Vehicle Link ort¥ame o aieway
Gateway Mode

ECM-KLine1 [Protocol]KWP2000.[ECUBaseVariant]. ECM KLINE1 - -
ECM-KLine2 [Protocol]KWP2000.[ECUBaseVariant]. ECM KLINE2 - -
ECM-RCe3 [ [ProtocolKWP2000 [ECUBaseVariant.ECM RECINEZ —
ECM-KLine4 [Protocol]KWP2000.[ECUBaseVariant]. ECM KLINE4 - -
ECM-CAN1 [Protocol]DiagOnCan.[ECUBaseVariant].ECM CAN1 - -
ECM-CAN2 [Protocol]DiagOnCan.[ECUBaseVariant].ECM CAN2 - -
ECM-CAN3 [Protocol]DiagOnCan.[ECUBaseVariant].ECM CAN3 - -
ECM-CAN4 [Protocol]DiagOnCan.[ECUBaseVariant].ECM CAN4 - -

Thel Vehicle Connector Information Table has five columns. The first column is just a counter for the row. The

follg
rela

Table 24 defines the Vehicle Connector Information Table for example I.

Because one Physical Vehicle Link could be accessed by two different connectors (see rows
MVCI diagnostic server could find multiple rows in this-table.

One Physical Vehicle Link, i. e. CAN, céuld use more than one pin at a connector.

Table 24'—= Vehicle Connector Information Table for example |

wing two columns (Physical Vehicle Link and Vehicle Connector Information) describe the one to many
ion (1-n) between the Physical Vehicle Links and the Pins of.thé VehicleConnector.

and 2) the

The entries for connector and pins in the column*Vehicle Connector Information are unique, hecause two
Physical Vehicle Links cannot be connected-.

Ng | ShortName of Physical VehicleConnectorinformation Type LongName
Vehicle Link

1 KLine1 Connector1_Pin1 KLINE Diagnostic Line

2 KLine2 Connector1_Pin2 KLINE Diagnostic Line

3 KLine2 Connector1_Pin3 KLINE Diagnostic Line
4 Kkine4 Connector1_Pin4 KLINE Diagnostic Line

5 SAN4 Connector2—Pint SAN Bedy-CAN-High-Speed
6 CAN2 Connector2_Pin2 CAN Body CAN High Speed
7 CAN3 Connector2_Pin3 CAN Body CAN High Speed
8 CAN4 Connector2_Pin4 CAN Body CAN High Speed
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EXAMPLE II:

Figure 95 shows the example Logical Link with functional group.

LL: Door RL

Vehicle
Connector 1

Client Application

Communication Services
GDI, COM/DCOM, Java RMI, C++

'

Communication Services

MCD-3 D Object Model

"
mvcl \ A
diagnostic Job Processor

KLine1 m
o8

I
I
I
I
I
I
I
I
I
I
|
I
! i -y — y  FlashData Processor
: HER N S AAiainieiteieie) G K 3 v Data Processol\(l
: : FctQ roup_ ECM GearBox : 4 Communication Proce:
| , Powprtrain \
| e de = e __ I Q
: CAN1 1I2 LD interfage
| 1
I
! ECU1
I
I
' )
I
! CAN2 o2e-| leze
: 3 ] 1:1 t' 3
| 1 g/ \at
I
e ---- +‘ DoorRL ‘ ‘ DoorRR ‘ N4 N\
Vehicle Interface
Connector 2 Connector

Key

1 Not poskible at moment, because Vehicle Connector 2 is cophected to Interface Connector.

Figure 95 — Example Logical Link with functional group
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Table 25 defines the Logical Link Table for example 1.

Table 25 — Logical Link Table for exampile Il

No. | ShortName of AccessKey V2.0 ShortName | Logical Link Get
Logical Link Physical ShortName Gateway
Vehicle Link | of Gateway Mode
1 ECM [Protocol]KWP2000. KLINE1
[ECUBaseVariant|ECM
2 Powertrain [ProtocollKWP2000[FunctionalGroup] KLINE1 — ---
Powertrain
3 GearBox [Protocol]KWP2000. KLINE1 - =
[ECUBaseVariant]GearBox
4 ECU1 [Protocol]KWP2000. KLINE1 visible
[ECUBaseVariant]ECU1
5 DoorRR [Protocol]KWP2000. KLINE1 ECU1
[ECUBaseVariant]DoorRR
6 DoorRL [Protocol]KWP2000. KLINE] ECU1 -
[ECUBaseVariant]DoorRL
7 ECM-CAN [Protocol]DiagOnCAN. CAN1 -—- =
[ECUBaseVariant|ECM
8 GearBox-CAN | [Protocol]DiagOnCAN. CAN1 - =
[ECUBaseVariant]GearBox
9 ECU1-CAN [Protocol]DiagOnCAN. CAN2 -—- =
[ECUBaseVariant]ECU1
10 DoorRR-CAN [Protocol]DiagOnCAN. CAN2 -— =
[ECUBaseVariant]DoorRR
11 DoorRL-CAN [Protocol]DiagOnCAN. CAN2 - =
[ECUBaseVariant]DoerRL
12 CAN [Protocol]DiagOnCAN CAN1 - -~
13 KWP [Protocol}KWP2000 KLINE1 --- =
It is|distinguished between
— |visible and
— |transparent
gateways.'In cases of transparent gateways Logical Links of ECUs behind the gateway are used |n the same
way| as ECUs without gateways in the Logical Link (AccessKey). The server handles this automatiqally, so that

the gateway handling is not visible for the application.

Before communication with an ECU, it should be checked if the ECU is a member. In this case all referenced
gateways of the ECU will be listed. If the corresponding gateway is already open, it will be used. Otherwise,
the gateway will be opened before.

A Client creates a Logical Link either to an ECU or to a Gateway. In cases of a Logical Link to an ECU, the
MVCI diagnostic server internally opens the necessary communication to the corresponding Gateway. This
process is transparent for the Client, that is, the Client does not know about the composition of this physical
communication connection (Internal management in MVCI diagnostic server: check of Members opened via a
certain Gateway).
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Gateway will be closed by the MVCI diagnostic server, if no Logical Link to a Member exists and also no
Logical Link to the Gateway.

If the communication to a Gateway is interrupted/broken, an Event (onLinkStateOnline) is sent to the
Client for each accessed Member (open Logical Link) of the Gateway.

If there is any open member the protocol parameters of the gateway cannot change.

Table 26 — Vehicle Connector Information Table for exampile Il

No. Sh

——VehicleGonnectorinformation FongName—

-
TypP®e

Vehicle Link

KLin

b1 Connector1_Pin1 KLINE Diagnostic Ling

KLin

b1 Connector2_Pin1 KLINE Diagnostic Line

CAN

D Connector2_Pin3CanH CAN Body,€AN High Speed

Connector2_Pin4CanL

CAN

Connector1_Pin3CanH CAN Powertrain CAN

Connector1_Pin4CanL

8.11 Ful
Functional
While a phy
service is u
where all E
functional s
logical link
group. ltis
to a specifi
Then, the |
ECUcanb

The following pseudo code shows anjexemplary interaction between a client application and the diagnd

server for u

MCDDb
=> MC

MCDDb

[IF d

ctional addressing

bddressing is a communication mode similar to a multicast in established network environme
sically addressed service is targeted at (and answered by) only one ECU, a functionally addres
sually received and answered by multiple ECUs, /An example use case would be an OBD scer
CUs that are emission-critical are part of one furictional group and can all be addressed by a si
ervice. To use functional addressing, a logical link to a functional group has to be opened.

can then be used for functional communication with the set of ECUs that are part of the functi
hlso possible to use functional addressing alongside physical addressing. To this end, a logical
c ECU and a second logical link te-the functional group this ECU belongs to have to be ope
gical link of the functional group can be used for functional addressing and the logical link of
used for physical addressing.

5ing functional addressing [assuming the initial logical link is pointing to an ECU Base Variant]*

[ogicallink.gg@DbLocation () .getAccesskey () .getProtocol ()
DDbDatatypeShoOrtName protocolNameBV
[ogicallink.getDbLocation () .getDbEcu() => MCDDbEcu dbEcu

bECU.'getObjectType () EQUALS eMCDDBECUBASEVARIANT] *
DbEcuBaseVariant)dbEcu) .getDbFunctionalGroups ()

nts.
sed
ario
ngle
his
bnal
link
hed.
the

stic

((MCD
=> MC

MCDDb

=> MC

acces

156

DDbEcuFunctionalGroups dbFunctionalGroups

For each MCDDbFunctionalGroup in dbFunctionalGroups

FunctionalGroup.getDbLocations () => MCDDbLocations dbLocations

For each MCDDbLocation in dbLocations MCDDblLocation.getAccessKey ()

DAccessKey accessKey

sKey.getProtocol () => MCDDatatypeShortname protocolNameFG

If protocolNameBV equals protocolNameFG
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MCDDbLogicalLink.getDbPhysicalVehicleLinkOrInterface.getShortname ()
=> baseVariantPhysicalVehicleLink

MCDProject.createlogicallLinkByAccessKey (accesskeyLl,
baseVariantPhysicalVehicleLink)

When communicating functionally, the request of the functionally executed service is used as defined at the

functional group. However, the response of this service could be overridden on BaseVariant or EcuVariant

level. If this is the case, the responses of ECUs will be evaluated using the response patterns of the most

specific diagnostic layer that is applicable (EcuVariant layer if ECU variant identification has been performed
h : . . X

beforeh

ove
exe
Ecu

A f
sery
add
hav
with
iden

n Variant layer otherwise). I f rvi fin n_a functional level is
ridden on the BaseVariant or EcuVariant level, this overridden request is only used whenrthe service is
cuted physically (the service is created and executed on a logical link that points to a'BageVariant or
\Variant location).

nctional group can contain services with and without responses. Services without\yresponseg (send-only
ices) can always be executed on the functional group level. For these services;-no definition of physical
fesses is required, that is, no information on the physical ECUs is necessary, le.g. to identify which ECUs
e responded. An example for such a service would be a functional testerprésent message. for services

responses, response interpretation takes place on the FunctionalGroup, BaseVariant |(no variant
tified) or EcuVariant (variant identified) level. In case a base variantoverrides the response of fa functional

groyip service, the service's response is interpreted on the base yafiant level for this ECU. The decision

whe
vari
phy
on

fung
This
take
inte
retu
con

The)
a fi
con
add
fund
bas
stor
(wh

If a

ther to use the response pattern defined on the functional grodp level or the one defined ¢n the base
ant level needs to be made individually for every ECU atuntime. This means that informgtion on the
sical addresses of all possibly responding ECUs is required.*The physical addresses need td be defined
he base variant level, e.g. by means of corresponding_communication parameter definitiops. When a

tional service is overridden in an EcuVariant, a flaggis set on the corresponding BaseVaria
flag informs the diagnostic server not to interpret the response of this ECU until variant ident
n place. If in this context an ECU variant canhot be identified, the responses of that E
preted at all. Instead, an error is put in the result for this respective response and the respon
rned without interpretation. Setting the flag.when overriding a functional service on an EcuVa
s5idered mandatory.

re are two ways for managing thephysical response addresses of ECUs which can potentially
nctional request — either a list of physical response addresses on the functional group

resses at the functional group, no ECU base variants need be defined in order to be able
tional communication (OBD use case). When interpreting a response, the response addres
b variant level are considered first. If none of these addresses match, the list of response
ed on the functionalZgroup level is considered. Effectively, at runtime the superset of both |
bre duplicates havébeen removed).

response tola-functional request is received which does not match

the response template at the EcuVariant level, if variant identification and selection has taken

nt instance.
fication has
CU are not
se's PDU is
iant level is

respond to
level or a

munication parameter at each: individual BaseVariant layer. In cases of a list of physical response

to perform
ses on the
addresses
sts is used

place,

the'response template defined on the base variant level,

the response template defined on the functional group level (mind the order),

an interpretation error will occur. In this case, the diagnostic server passes the erroneous response PDU to
the application along with the error. Please note: Every response to a functional request can be defined as
multi-part in ODX. In this case, there can be several responses per physical ECU to a functional request.
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Example for implementation with D-PDU API

To implement the functionality of a list of physical response addresses in the context of ODX data definitions
and the D-PDU API specification, a complex communication parameter called CP_UniqueRespldTable has
been introduced by ODX (the equivalent concept is called URID Table in the D-PDU API specification
ISO 22900-2). The purpose of this communication parameter is to provide a table that allows the diagnostic
server to map the ECU responses to functional requests to their physical source ECUs. Within the
CP_UniqueRespldTable communication parameter, the parameter CP_ECULayerShortName is also of
special importance. The value of the communication parameter CP_ECULayerShortName is used to set up
the correct Access Keys for every received response. Therefore, a diagnostic server implementation has to be
aware of the special semantics of these communication parameters CP_ECULayerShortName and
CP_ECULayerShortName as allow for a protocol-independent implementation of functional addressing. In
principle, functional addressing works as follows: When asked to execute a functional service, the diagngstic
server composes the unique response id table according to the rules defined in 7.4.9.4 (Sequence of Events
for Functional Addressing) in ISO 22901-1:2008. Basically, the dagnostic server creates a table entry for gach
ECU base yariant that is part of the functional group in question and assigns a unique identifierto each of the
entries. Then, the diagnostic server passes the unique response id table to the D-PDU ARD implementgtion
alongside the request to execute the functional service in question. The D-PDU APl (sends the functipnal
request and matches each ECU response to the unique response id table. If a match.is found (i.e. the sender
of a response to the functional request is identified as an entry in the unique response id table), the D-PDU
API tags that match with the unique identifier of the answering ECU. This then allows the diagnostic server to
relate each|response to a specific ECU from the functional group and use this ECU's data for interpretatign of

the responge PDU. For more details and information about dealing with deviations from the simplffied
procedure described above, see the relevant sections of the ODX and DsPDU API specification ISO 22901-1,
ISO 22900-R).

8.12 Tables

8.12.1 Gegneral

This
d to

Tables have¢ been introduced in ODX to support the concept of data identifiers and parameter identifiers.
concept degcribes the association of a data structure definition to a unique identifier. Thus, tables are us¢g
describe, for example, lists of:

Measu

ement values which can be read by the same (set of) DiagComPrimitive(s).

Actuatgr values which can be written by the same (set of) DiagComPrimitive(s).

Tables shg
DiagComPr
interfaces M

Each ODX
database fq
of this colle
MCDDbLod

Il be browseable (inj"the database part of diagnostic server independently of a spe
imitive, which méans without having an MCDDbDiagComPrimitive selected. Therefore
CDDbTableAs) and MCDDbTableParameter (s) have to be used (see Figure 96).

table isfepresented by an MCDDbTable within a diagnostic server. All tables defined in
r a certain location can be obtained by calling MCDDbLocation: :getDbTables (). Asu

ctionwill be delivered by
W,

cific
the

the
Dset

hich

ation::getDbTablesBySemanticAttribute (A ASCIISTRING semantic)

returns all tables of the given semantic.
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MCD3 Table

@ ‘ MCDDbTable

[Collection: MCDDbT ableParameters|
MCDDbTableParameter

@ L] ShortName: Row._|
DataType: eTABLE_ROW
ParameterType:eGENERATED

ShortName:Temperature Collection: MCDDbParameters|
DataType: eA_UINT 32
ParameterType:eVALUE

MCDDbTableParameter
@ L_lIShortName: Row_II

DataType: eTABLE_ROW
ParameterType:eGENERATED

‘ Sl

S I -
tRe Erv—Seemen
@ - DataType: eFIELD
ParameterType: eVALUE

ShortName:STR Env Collection: M()D_DbParameters
® DataType: eSTRUCTURE

ParameterType: eGENERATED

ShortName'Temperature Collection: MCDDbParameters|

DataType: eA_UINT 32
ParameterType:eVALUE |'

ShortName:Speed -
DataType: eA INT 32 { ‘ |
ParameterType:eVALUE 1""11
’yI» "|“|f
MCDDbTableParameter \\)
@ || ShortName: Row_III /(N

DataType: eTABLE_ROW iy,
ParameterType:eGENERATED ()

4

/
{
L ShortName: Env Colleetign\MICDDbParameters|
@ DataType: eSTRUCTURE /1 N
ParameterType: eVALUE [ 'n,:'

DataType: eA_UINT

ShortName: Temperature \ N [Collection: MCDDbParameters]
32 @'
ParameterType:eVALUE

)
N

ShortName:Speed
DataType: eA_INT
ParameterType:e!WE

MCDDbTableParameter, \.

@ |_|lShortName: Row_IV A
DataType: eTABL ow

ParameterType: ERATED
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arameterType:eGENERATED

I

*
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(DataType: eTABLE_ROW
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Key
1 |getDbTableRows
2 |getDbParameters

Figure 96 — Browse through an MCDDbTable

ODX-<Data (Extract) of the DB-Template

<?xml version="1.0" encoding="UTF-8"?>
<ODX MODEL-VERSION="2.2.0" xsi:noNamespaceSchemalocation="odx.xsd"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<DIAG-LAYER-CONTAINER ID="DLC BV BV1">
<SHORT—NAME>DLC_BV_BV1</SHORT—NAME>
<LONG-NAME>BV1</LONG-NAME>
<BASE-VARIANTS>
<BASE-VARIANT ID="BV BV1">
<SHORT-NAME>BV BV1</SHORT-NAME>
<LONG-NAME>BV1</LONG-NAME>
<DIAG-DATA-DICTIONARY-SPEC>
<DATA-OBJECT-PROPS>
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<DATA-OBJECT-PROP ID:"BV_BVl.DOP_TexttKeyDOP.DATA— OBJECT-PROP">
<SHORT—NAME>DOP_TexttKeyDOP</SHORT—NAME>
<LONG-NAME>Texttable KeyDOP</LONG-NAME>
<COMPU-METHOD>
<CATEGORY>TEXTTABLE</CATEGORY>
<COMPU-INTERNAL-TO-PHYS>
<COMPU-SCALES>
<COMPU-SCALE>
<LOWER-LIMIT>1</LOWER-LIMIT>
<COMPU-CONST>
<VT>ONE</VT>

LENGTH-TYFE">

</COMPU-CONST>
</COMPU-SCALE>
<COMPU-SCALE>
<LOWER-LIMIT>2</LOWER-LIMIT>
<COMPU-CONST>
<VT>TWO</VT>
</COMPU-CONST>
</COMPU-SCALE>
<COMPU-SCALE>
<LOWER-LIMIT>3</LOWER-INMIT>
<COMPU-CONST>
<VT>THREE</VT>
</COMPU-CONST>
</COMPU-SCALE>
<COMPU-SCALE>
<LOWER-LIMIT>4</LOWER-LIMIT>
<COMPU-CONST>
<VT>FOUR<L/VT>
</GOMPU-CONST>
</COMPUY+SCALE>
<COMRU-SCALE>
<LOWER-LIMIT>5</LOWER-LIMIT>
<COMPU-CONST>
<VT>FIVE</VT>
</COMPU-CONST>
</COMPU-SCALE>
</COMPU-SCALES>
</COMPU-INTERNAL-TO-PHYS>
</COMPU-METHOD>
<DIAG-CODED-TYPE BASE-DATA-TYPE="A UINT32" xsi:type="STANDARD-

<BIT-LENGTH>8</BIT-LENGTH>
</DIAG-CODED-TYPE>
<PHYSICAL-TYPE BASE-DATA-TYPE="A UNICODE2STRING"/>
</DATA-OBJECT-PROP>
<DATA-OBJECT-PROP ID="BV BV1.DOP IdentUInt32.DATA-OBJECT-PROP">

LENGTH-TYPE">

160

o ITUINT T INATLL L/\JE_LC{CUL.ULUL.J o HIUINT T INALIL
<LONG-NAME>Identical UInt32</LONG-NAME>
<COMPU-METHOD>

<CATEGORY>IDENTICAL</CATEGORY>
</COMPU-METHOD>
<DIAG-CODED-TYPE BASE-DATA-TYPE="A UINT32" xsi:type="STANDARD-

<BIT-LENGTH>32</BIT-LENGTH>
</DIAG-CODED-TYPE>
<PHYSICAL-TYPE BASE-DATA-TYPE="A UINT32"/>
</DATA-OBJECT-PROP>
<DATA-OBJECT-PROP ID="BV BV1.DOP IdentInt32.DATA-OBJECT-PROP">
<SHORT-NAME>DOP IdentInt32</SHORT-NAME>
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<LONG-NAME>Identical Int32</LONG-NAME>
<COMPU-METHOD>

<CATEGORY>IDENTICAL</CATEGORY>
</COMPU-METHOD>

<DIAG-CODED-TYPE BASE-DATA-TYPE="A INT32" xsi:type="STANDARD-

LENGTH-TYPE">

xsi

<BIT-LENGTH>32</BIT-LENGTH>
</DIAG-CODED-TYPE>
<PHYSICAL-TYPE BASE-DATA-TYPE="A INT32"/>
</DATA-OBJECT-PROP>
<DATA-OBJECT-PROP ID="BV BV1.DOP NAME.DATA-OBJECT-PROP">

<SHORT-NAME>DOP NAME</SHORT-NAME>
<LONG-NAME>Identical Float32</LONG-NAME>
<COMPU-METHOD>
<CATEGORY>IDENTICAL</CATEGORY>
</COMPU-METHOD>
<DIAG-CODED-TYPE BASE<=DRDATA-TYPE="]
. type="STANDARD-LENGTH-TYPE">
<BIT-LENGTH>32</BIT-LENGTH>
</DIAG-CODED-TYPE>
<PHYSICAL-TYPE BASE-DATA-TYPE="ANFLOAT32"/>
</DATA-OBJECT-PROP>
</DATA-OBJECT-PROPS>
<STRUCTURES>
<STRUCTURE ID="BV_BV1.Example{STRUCT A.STRUCTURE">
<SHORT-NAME>Example STRUCT A</SHORT-NAME>
<LONG-NAME>Example STRUCT A</LONG-NAME>
<PARAMS>
<PARAM xsi:type="VALUE">
<SHORTZNAME>Temperature</SHORT-NAME>
<LONG-NAME>Temperature</LONG-NAME>
<BYTE-POSITION>0</BYTE-POSITION>
<BIT-POSITION>0</BIT-POSITION>
<DOP-SNREF SHORT-NAME="DOP IdentUInt32"/>
</ PARAM>
&/PARAMS>
</STRUCTURE>
<STRUCTURE ID="BV_BV1.STR Env.STRUCTURE">
<SHORT-NAME>STR Env</SHORT-NAME>
<LONG-NAME>STR Env</LONG-NAME>
<PARAMS>
<PARAM xsi:type="VALUE">
<SHORT-NAME>Temperature</SHORT-NAME>
<LONG-NAME>Temperature</LONG-NAME>
<BYTE-POSITION>0</BYTE-POSITION>
<BIT-POSITION>0</BIT-POSITION>
<DOP-SNREF SHORT-NAME="DOP IdentUInt32"/>

. FLOAT32"

T INATT
<PARAM xsi:type="VALUE">
<SHORT-NAME>Speed</SHORT-NAME>
<LONG-NAME>Speed</LONG-NAME>
<BYTE-POSITION>4</BYTE-POSITION>
<BIT-POSITION>0</BIT-POSITION>
<DOP-SNREF SHORT-NAME="DOP_ IdentInt32"/>
</PARAM>
</PARAMS>
</STRUCTURE>
<STRUCTURE ID="BV_BV1.Example STRUCT B.STRUCTURE">
<SHORT-NAME>Example STRUCT B</SHORT-NAME>
<LONG-NAME>Example STRUCT B</LONG-NAME>
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<PARAMS>
<PARAM xsi:type="VALUE">
<SHORT-NAME>Env_Sequence</SHORT-NAME>
<LONG-NAME>Env_Sequence</LONG-NAME>
<BYTE-POSITION>0</BYTE-POSITION>
<BIT-POSITION>0</BIT-POSITION>
<DOP-SNREF SHORT-NAME="EOPF Field"/>
</PARAM>
</PARAMS>
</STRUCTURE>
<STRUCTURE ID="BV_BVl.Example STRUCT C.STRUCTURE">

<SHORT-NAME>Example STRUCT C</SHORT-NAME>
<LONG-NAME>Example STRUCT C</LONG-NAME>
<PARAMS>
<PARAM xsi:type="VALUE">
<SHORT-NAME>Env</SHORT-NAME>
<LONG-NAME>Env</LONG-NAME>
<BYTE-POSITION>0</BYTE-POSITION>
<BIT-POSITION>0</BIT-POSITION>
<DOP-SNREF SHORT-NAME="STR Env" />
</PARAM>
</PARAMS>
</STRUCTURE>
</STRUCTURES>
<END-OF-PDU-FIELDS>

<SHORT-NAME>EOPF Field</SHQRT-NAME>
<LONG-NAME>Field</LONG-NAME>

</END-OF-PDU-FIELD>
</END-OF-PDU-FIELDS>
<TABLES>
<TABLE ID="BV BV1\NFAB Table.TABLE">
<SHORT-NAMEXTAB Table</SHORT-NAME>
<LONG-NAME>Tablel</LONG-NAME>

PROP" />

<TABLE-ROW ID="BV_BV1.TAB Table.ROW_ I.TABLE-ROW">
<SHORT-NAME>ROW I</SHORT-NAME>
<LONG-NAME>ONE</LONG-NAME>
<KEY>ONE</KEY>
<STRUCTURE-REF

REF="BV_ BY1.Example. STRUCT A.STRUCTURE"/>

</TABLE-ROW>

<TABLE-ROW ID="BV_BV1.TAB Table.ROW_II.TABLE-ROW">
<SHORT-NAME>ROW_II</SHORT-NAME>
<LONG-NAME>TWO< / LONG-NAME>

<END-OF-PDU-FIELD ID="BV BV1.EOPF\¥ield.END-OF-PDU-FIELD">

<BASIC-STRUCTURE-REF LID-REF="BV BV1.STR Env.STRUCTURE"/>

<KEY-DOR-REF ID-REF="BV BV1.DOP TexttKeyDOP.DATA-OBJH

N T LW IO T
<STRUCTURE-REF
REF="BV BV1.Example STRUCT B.STRUCTURE"/>
</TABLE-ROW>
<TABLE-ROW ID="BV BV1.TAB Table.ROW III.TABLE-ROW">
<SHORT-NAME>ROW III</SHORT-NAME>
<LONG-NAME>THREE</LONG-NAME>
<KEY>THREE</KEY>
<STRUCTURE-REF
REF="BV_BV1.Example STRUCT C.STRUCTURE"/>
</TABLE-ROW>
<TABLE-ROW ID="BV_BV1.TAB Table.ROW_IV.TABLE-ROW">
<SHORT-NAME>ROW_IV</SHORT-NAME>

CT-

ID-

ID-

ID-
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<LONG-NAME>FOUR</LONG-NAME >
<KEY>FOUR</KEY>
<DATA-OBJECT-PROP-REF ID-REF="BV BV1.DOP IdentUINT32.DATA-
OBJECT-PROP" />
</TABLE-ROW>
<TABLE-ROW ID="BV BV1.TAB Table.ROW V.TABLE-ROW">
<SHORT-NAME>ROW V</SHORT-NAME>
<LONG-NAME>FIVE</LONG-NAME>
<KEY>FIVE</KEY>
</TABLE-ROW>
</TABLE>
</TABLES>
</DIAG-DATA-DICTIONARY-SPEC>
<DIAG-COMMS>
<DIAG-SERVICE ID="BV BV1.DS ExampServi.DIAG-SERVICE"¥»
<SHORT-NAME>DS ExampServi</SHORT-NAME>
<LONG-NAME>Example Service</LONG-NAME>
<AUDIENCE/>
<REQUEST-REF ID-REF="BV BV1.REQ ExampServiREQUEST"/>
<POS-RESPONSE-REFS>
<POS-RESPONSE-REF ID-REF="BV BV1.PRE Examp$ervi.POS-

RESPONSE" />
</POS-RESPONSE-REFS>
</DIAG-SERVICE>
</DIAG-COMMS>
<REQUESTS>
<REQUEST ID="BV BV1.REQ ExampServi.REQUEST">
<SHORT-NAME>REQ ExampS€xrvi</SHORT-NAME>
<LONG-NAME>Example Service</LONG-NAME>
<PARAMS>
<PARAM xsi:type="CODED-CONST" SEMANTIC="SERVICE-ID">
<SHORT'=NAME>ServiID</SHORT-NAME>
<LON&-NAME>Service ID</LONG-NAME>
LBYTE-POSITION>0</BYTE-POSITION>
<BIT-POSITION>0</BIT-POSITION>
<CODED-VALUE>25</CODED-VALUE>
<DIAG-CODED-TYPE xsi:type="STANDARD-LENGTH-TYPE" BASE-
DATR-TYPE="A UINT32" IS{HLGHLOW-BYTE-ORDER="true" BASE-TYPE-ENCODING="NONE">
<BIT-LENGTH>8</BIT-LENGTH>
</DIAG-CODED-TYPE>
</PARAM>
<PARAM ID="BV_BV1.REQ ExampServi.Example KEY.PARAM"
xsiftype="TABLE-KEY">
<SHORT-NAME>Example KEY</SHORT-NAME>
<LONG-NAME>Table Key</LONG-NAME>
<BYTE-POSITION>1</BYTE-POSITION>
<BIT-POSITION>0</BIT-POSITION>
LT ADLETINGT LD I\JLJ:‘—"D _D l « LAD Ldblc . L Dl_lJll"
</PARAM>
<PARAM xsi:type="TABLE-STRUCT">
<SHORT-NAME>Param TABLE STRUCT</SHORT-NAME>
<LONG-NAME>Table Struct</LONG-NAME>
<BYTE-POSITION>2</BYTE-POSITION>
<BIT-POSITION>0</BIT-POSITION>
<TABLE-KEY-REF ID-
REF="BV_BV1.REQ ExampServi.Example KEY.PARAM"/>
</PARAM>
</PARAMS>
</REQUEST>
</REQUESTS>
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<POS-RESPONSES>
<POS-RESPONSE ID="BV BV1.PRE ExampServi.POS-RESPONSE">
<SHORT-NAME>PRE ExampServi</SHORT-NAME>
<LONG-NAME>Example Service</LONG-NAME>
<PARAMS>
<PARAM xsi:type="CODED-CONST" SEMANTIC="SERVICE-ID">
<SHORT-NAME>ServiID</SHORT-NAME>
<LONG-NAME>Service ID</LONG-NAME>
<BYTE-POSITION>0</BYTE-POSITION>
<BIT-POSITION>0</BIT-POSITION>
<CODED-VALUE>89</CODED-VALUE>
<DIAG-CODED-TYPE xsi:type="STANDARD-LENGTH-TYPE" BASE-
DATA-TYPE$"A UINT32" IS-HIGHLOW-BYTE-ORDER="true" BASE-TYPE-ENCODING="NONE">
<BIT-LENGTH>8</BIT-LENGTH>
</DIAG-CODED-TYPE>
</PARAM>
<PARAM ID="BV BV1.PRE ExampServi.Example KEY.PAHAM"

xsi:type=TTABLE-KEY">
<SHORT-NAME>Example KEY</SHORT-NAME>
<LONG-NAME>Table Key</LONG-NAME>
<BYTE-POSITION>1</BYTE-POSITION>
<BIT-POSITION>0</BIT-POSITION>
<TABLE-REF ID-REF="BV BV1.TAB {Table.TABLE" DOCREF="BV_HV1"
DOCTYPE="1AYER" />
</PARAM>
<PARAM xsi:type="TABLE-STRUCTV>
<SHORT-NAME>Param TABLE STRUCT</SHORT-NAME>
<LONG-NAME>Table Stf@et</LONG-NAME>
<BYTE-POSITION>2</BYTE-POSITION>
<BIT-POSITION>O<ZBIT-POSITION>
<TABLE-KEY-REF ID-
REF="BV_BY1.PRE ExampServi.Example KEY.PARAM“/>
</PARAM>
</PARAMS>
</POS-RESPONSE>
</POS-RESPONSES>
</BASE-VARIANT>
</BASE-VARIANTS>
</DIAG-LAYER-CONTAINER>
</0ODX>

In ODX a|table is madé _up of a non-empty set of TABLE-ROWs. Each TABLE-ROW referencgs a
STRUCTURE or a simple. DOP and can be uniquely identified by a key. All table-rows of an MCDDbTable
will be delivered by MCDDbTable: :getDbTableRows ().

In diagnost|c server the interface MCDDbTableParameter is used to represent a table-row of an DX
table or a ppfameter in the structure referenced from a table-row, respectively. That is, it represents the QDX
elements TAB RC STRUCTUR e STRUCTURES S B RC

D -RUVV dlld U UR Wriere U U S1ISILS, cU O AD -RUVV.

When representing a TABLE-ROW, the MCDDbTableParameter is of data type eTABLE_ROW. Calling
the method MCDDbTableParameter: :getKey () delivers the value of the key associated with the
MCDDbTableParameter in the corresponding MCDDbTable. In all other cases (representing the
referenced STRUCTURE or one of its elements), the general diagnostic server mapping of ODX-Elements to
MCDDataTypes is applied.

8.12.2 Usage of tables within DiagComPrimitives

For the usage of tables within requests and responses of DiagComPrimitives the parameter types TABLE-
STRUCT, TABLE-KEY and TABLE-ENTRY are defined in ODX.
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The principle is similar to a multiplexer. The content of a TABLE-STRUCT parameter depends on a certain
switch value. This switch value is given by the TABLE-KEY parameter referenced by the TABLE-STRUCT
parameter.’

More detailed, a parameter of type TABLE-KEY is the part of the PDU where the KEY (data identifier) has to
be read in the case of a response or written in the case of a request. A TABLE-KEY parameter selects a
TABLE-ROW of a TABLE. The selection can be done by referencing a TABLE-ROW directly (static parameter
definition) or by referencing a TABLE and selecting a TABLE-ROW at runtime by using the current value of
the TABLE-KEY to match it against the unique KEYs of that TABLE (dynamic parameter definition). The
content of a TABLE-STRUCT parameter is the content of the STRUCTURE or simple DOP referenced by the
selected TABLE-ROW.

If a[TABLE-ROW which is not executable is selected, the Diag Service is also not executable: T?I\is does not
chapge the visibility of the Diag Service. Audiences have no influence on visibility ofjthe possibility of
exegution.

Insigle a Job IsExecutable has no influence.

TABLE-KEY, TABLE-STRUCT and TABLE-ENTRY parameters are represented within diagnostic server as
MCI) (Db) Parameter objects of parameter type eTABLE KEY, eTABLE STRUCT and
eTABLE ENTRY.

To query all keys that can be read (MCDResponseParametern)or written (MCDRequestPargameter) at
runime by a parameter of type eTABLE KEY the method MCDBbParamter: :getKeys () carn be used at
the [corresponding MCDDbParameter object. Note that in cases of static parameter definition the returned
collgction contains exactly one key — the key of the statically referenced TABLE-ROW.

If a client needs to know which eTABLE STRUCT parameters depend on a certain eTABLE_KEY parameter
within one request or response, they can call MCDhbParameter: :getDbTableStructPatams () for
the corresponding eTABLE KEY parameter. Vice versa, calling
MCIDbParameter::getDbTableKeyParam() on a eTABLE STRUCT parameter will [deliver the
refeyenced eTABLE KEY parameter.

As sgtated before, the decomposition of an eTABLE STRUCT parameter into further parameterg represents
exaftly one table row of the table ‘referenced by the corresponding eTABLE KEY parameter.| To get the
MCIDbTable the parameter structure of an eTABLE STRUCT parameter tgken from
MCI)DbParameter: :getDbTable () can be used. Note that in cases of a static parameter de¢finition, the
decpmposition can alreéady be obtained at an eTABLE STRUCT parameter by calling the method
MCIDbParameter&sgetDbParameters (). In cases of a dynamic parameter definition, the collection
returned by the method MCDDbParameter: :getDbParameters () is empty.

If ah MCDDETableParameter with datatype eTABLE ROW references a simple DOP il ODX, the
resylting MCDDbParameters collection delivered by
MCIDITableParameter: :getDbParameters () contains exactly one MCDDbTablePgrameter.
The|MCDDbTableParameter’s parameter type is eGENERATED. Its data type and ShortName gre obtained
from the referenced simple DOP

1 In ODX, several parameters of type TABLE-STRUCT are allowed to reference the same parameter of type TABLE-
KEY. The only restriction is that these parameters need to be located on the same level in the parameter hierarchy.
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The structure of an MCDDbParameter with parameter type eTABLE ENTRY depends on the value of the
TARGET attribute of the TABLE-ENTRY parameter in ODX:

— TARGET = KEY: The MCDDbParameter has the datatype of the KEY-DOP of the TABLE-ROW that is
referenced from the TABLE-ENTRY parameter.

— TARGET = STRUCT: The parameter has the datatype eSTRUCTURE. The containing
MCDDbParameters, delivered by method MCDDbTableParameter: :getDbParameters (),
are the parameters that are contained at the referenced TABLE-ROW structure of the TABLE-ENTRY
parameter.
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Figure 97 shows an example of a table ROW |, ROW Il, ROW llI.

ShortN s E le_STRUCT_A
ODX Table DataType:  eSTRUCTURE
TABLE-ROW
ShortName: Temperature
g&mgLABEL STRUCTURE_REF¢ - - - - L] LDataType: eA_UINT32
ParameterType: eVALUE

ShortName: Example_STRUCT_B
DataType: eSTRUCTURE

L ShortName: Env_Sequence
DataType: eFIELD
/ TABLE-ROW ParameterType: eVALUE

" ShortN: 8 STR_Ei
Khng oo~ |STRUCTURE REF( - - - - {- - - - - - Loa?ﬂyﬁé"f' 6STRUCTURE .
ParameterType: e GENERATED

ShortName: Temperature 4
DataType: eA_UINT32 (b
ParameterType: eVALUE .~ »

ShortName:  Speed ( N\~
DataType: eA
ParameterType: e)ﬁ\

A
v

TABLE-ROW
"I ShortName: Example_ST| "
gtEi\r%LABEL STRUCTURE _REFf = = = = 1 == == = = | DataType: eSTRUC@
AN
LShonName: @v‘
DataType: TRUCTURE
ParametérType:” eVALUE
?ortName: Temperature
ataType: eA_UINT32
ParameterType: eVALUE
ShortName: Env_State
DataType: eA_INT32
ParameterType: eVALUE
TABLE-ROW
KEY_LABEL v
String SIMPLE_DOP_REF} - - - - | - = =i - ShortName:  DOP_NAME
DataType: eA_FLOAT32
I I ParameterType: eGENERATED

ROW Identifier ~ Reference to structure DOP

or simple DOP
TABLE-ROW
KEY_LABEL Vv
String
.MED3 Request or Response
! TABLE_KEY
/' |simple DOP TABLE_STRUCT
(e.g. A_UINT32)
ShortName: Example_KEY ShortName: Example_KEY ShortName: Example_KEY
DafaType’ A_UNICODE2STRING DataType: A_UNICODE2STRING DataType: A_UNICODE2STRING
ParameterType: eTABLE_KEY ParameterType: eTABLE_KEY ParameterType: eTABLE_KEY
>¥10|1Name: Param_TABLE_STRUCT ShortName: Param_TABLE_STRUCT ShortName: Param_TABLE_STRUCT
DataType: eSTRUCTURE DataType: eSTRUCTURE DataType: eSTRUCTURE
ParameterType: eTABLE_STRUCT ParameterType: eTABLE_STRUCT ParameterType: eTABLE_STRUCT
LShonNamez Temperature L ShortName: Env_Sequence L ShortName: Env
DataType: eA_UINT32 DataType: eFIELD DataType: eSTRUCTURE
ParameterType: eVALUE ParameterType: eVALUE ParameterType: eVALUE
ShortName: STR_Env ShortName: Temperature
DataType: eSTRUCTURE — DataType: eA_UINT32
ParameterType: eGENERATED ParameterType: eVALUE
ShortName: Temperature ShortName: Env State
DataType: eA_UINT32 L——|DataType: eA_INT32
ParameterType: eVALUE P Type: eVALUE

ShortName: Speed
DataType: eA_INT32
ParameterType: eVALUE

Figure 97 — Example of a table ROW I, ROW II, ROW Il
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Figure 98 shows the usage of ODX Tables.

<<M,C,D>>
MCDDbLocation

<<D>> getDbTables()
<<D>> getDbTablesBySemanticAttribute()

1

1

<<D>>
MCDDbTables

<<D>> getltemBylndex()
<<D>> getltemByName()

1

*

;; <<D>>

<<M,C,D>> MCDDbTable
MCDDbObject
—> < <<D>> getDbDiagComPrimitiveByConnectorSemantic()
<<D>> getDbDiagComPrimitives()
<<D>> getDbTableRows()
<<D>> getKeys()

?_ <<D>> getSemantic()
1
0..1
<<D>> ;;
MCDDbTableParameters

<<M,C,D>>

—D MCDNamedCollection
<<D>> getltemBylndex()

<<D>> getltemByKey()
<<D>> getltemByName()

1

<<D>> «
MCDDbParameter
<<D>%
<<D}> getDbTable() < MCDDbTableParameter
<<D%> getDbTableKeyParam()
<<D%> getDbTableStructParams() <<D>> getKey()
<<D3> getKeys()
<<D%> getStructureByKey()
* <<D>> <<D>>
MCDDbParameters MCDDbTableRowConnectprs
1
< <<D>> getltemByIndex() <<D>> getltemByIndex()
<<D>> getltemByName() <<D>> getltemByName()
1
0.
<<D>>
MCDDbTableRowConnecjor
<<D>> getDbTable()
<<D>> getDbTableRow()

Figure 98 — Usage of ODX Tables

8.13 Dynamically Defined Identifiers (Dynid)

8.13.1 General

Various diagnostic application layer protocols (e.g. ISO 14229-1 or 1ISO 14230-3) incorporate the concept of
dynamically defined diagnostic services, i.e. services where the user can define the response’s contents
dynamically at runtime. This section describes how the concept of dynamically defined services is handled in
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the MVCI diagnostic server API. Support for dynamically defined identifiers is an optional part of
ISO 22900.

8.13.2 DYNID principle and requirements

-3:2012(E)

this part of

To use a dynamically defined identifier, a diagnostic application first has to declare the identifier definition to

an ECU. This means that a service will be sent to the ECU, which associates a certain dynamic id

entifier with

a set of values that should be returned on future requests with that identifier. After definition of a dynamic
identifier, the diagnostic application can then use a read-dynamically-defined-identifier service to
set of values that was assomated with the dynam|c |dent|f|er When a diagnostic appllcat|on does

retrieve the
not need a
ng a clear-

dyn amlcally deflned |dent|f|er service, which tells the ECU to delete a dynamic service definitipn with the

identifier. In ODX, these three services are marked by a specific diagnostic class:

— |DYN-DEF-MESSAGE for definition of new dynamic services

— |READ-DYN-DEF-MESSAGE for reading the contents of a previously defined\dynamic service
— |CLEAR-DYN-DEF-MESSAGE for clearing a previously defined dynami€_service definition

Althbugh the usage principle is the same in all cases, in the context offODX data it is distinguish

and

ed between

fullyy dynamic, semi-dynamic and static DynID. These three cases differ only in terms of lhow certain

parameters concerning the DYN-DEF-MESSAGE service are sef.tp)in ODX:

— |For the fully dynamic case, the application is entirely free 10 choose the contents of a dynamic
— |In the semi-dynamic case, a part of the dynamic sérvice’s response signature is pre-defined
service. Here, the client application can use“the READ-DYN-DEF-MESSAGE service lik

However, the client application still has to-create the appropriate DynID definition service for
id, and execute it using its default parameters.

— |In the static case, all response parameters for a certain dynamic service definition are pre-set
CONST parameters in ODX-The application is not allowed to add more parameters to a dyng
definition. Here, the client“application uses the READ-DYN-DEF-MESSAGE service lik
diagnostic service, and .it is not allowed to change the contents of the specific dynamig
beforehand. However,the client application still has to create the appropriate DynID definition
that service id, and,execute it using its default parameters.

The| steps a diagnostic application has to follow when using dynamically defined services are outlin
a) [Creation-of a dynamic ID

-£- Use a DiagComPrimitive for DynID definition (DYN-DEF-MESSAGE in ODX)

diagnostic service, without first having to explicitly define the contents of the specific dynami¢

service.

by CODED-

CONST parameters in ODX. However, the application is allowed to add more parameters to that dynamic

e a normal
service id.
that service

by CODED—
mic service
b a normal
service id
service for

ed below:

— Get supported and available dynamic identifiers (MCDDbLocation: :getSupportedDynIds)

— Get a set of parameters for parameterisation of a dynamic service, set relevant parts of that

parameter structure
— Execute the DynID definition service
b) Reading by dynamic ID

— Use a DiagComPrimitive to read by DynID (READ-DYN-DEF-MESSAGE in ODX)

© I1SO 2012 — All rights reserved

169


https://standardsiso.com/api/?name=c08893589066bbbc6b9e545bdc07b4ca

ISO 22900-3:2012(E)

— The MVCI diagnostic server knows through previous DynID-definition how to interpret DynID reading-
service results

c) Deletion of a dynamic ID
— Use a DiagComPrimitive for DynID deletion (CLEAR-DYN-DEF-MESSAGE in ODX)
8.13.3 Lifecycle

8.13.3.1 General

The three sfeps that have to be executed during a diagnostic session that uses dynamically defined identifiers
in more detail in this section.

reation of dynamically defined identifier

Before a dynamic service can be used by an application (MCDDynIdReadComPrimifzive), it has t¢ be
defined firsf by using the MCDDynIdDefineComPrimitive.

In ODX, a gpecific location (EcuBaseVariant or EcuVariant) defining a DYN-DEEINED-SPEC can contaif an
arbitrary nymber of DiagComPrimitives with a diagnostic class of CLEAR~DYN-DEF-MESSAGE, READ-
DYN-DEFMESSAGE, or DYN-DEF-MESSAGE. That means that these ComPrimitives are not un|que
within a lofation. However, each location may only contain one DYN-DEFINED-SPEC with a ceftain
definition mode (ODX: DEF-MODE), and for each definition mode there can only be one associated CLEAR-
DYN-DEF-MESSAGE, READ-DYN-DEF-MESSAGE, or DYN-DEF-MESSAGE service. This meansithat
the combination of a location and a DYN-DEFINED-SPEC with<a certain definition mode will result in a unjque
set of Diag@omPrimitives for defining, reading and clearing of‘a dynamically defined identifier.

To create| the default MCDDynIdDefineComPrimitive, MCDDynIdReadComPrimitive [and
MCDDynIdClearComPrimitive for a selected DYN-DEFINED-SPEC, the method
MCDLogidalLink: :createDynIdComPrimitiveByTypeAndDefinitionMode (MCDObjeckT
ype typp, A ASCIISTRING definitionMode) shall be used, using one of the un|que
MCDObjedtType values

— eMCDOYNIDDEFINECOMPRIMITIVE,
— eMCDOJYNIDREADCOMPR®MITIVE or
— eMCDO)YNIDCLEARGOMPRIMITIVE,

in combinatjon with a.definition mode (DEF-MODE) like

— DATAAID

— COMMON-1ID,
— LOCAL-IDor
— ADDRESS.

Please note that the list of valid definition modes can be extended in ODX. Only the values DATA-ID,
COMMON-ID, LOCAL-ID, and ADDRESS are predefined. The list of definition modes available for a certain
DynID DiagComPrimitive can be obtained by using the method
MCDDbDynIdxxxComPrimitive: :getDefinitionModes ().
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As described above, only the combination of a definition mode and a DynID-related MCDObjectType uniquely
identifies a DiagComPrimitive for fully dynamic identifier within a DYN-DEFINED-SPEC in ODX.

Please note that if methods execueSync() or executeAsync() are called for a
MCDDynldxxxComPrimitive with no definition mode or if no valid DynID is set (see below) a
MCDParameterizationException is thrown with error code

ePAR INCOMPLETE PARAMETERIZATION.

MCDDbLocation: :getSupportedDynIds (A ASCIISTRING definitionMode) returns the list
of DynIDs supported at this location for a given definition mode. This list contains all supported DynIDs (e.g.

OXF———0OxE9-in150-44230-3) regardless—of thefactwhether a-DynlD has alreadybeen—assigned to a
dynamic service or not.

NOTE Supported DynIDs are dependent on location and definition mode.

For|every DynID that is actually to be defined at runtime, a MCDDynIdDefineComPrimitivE has to be
exetuted. The actual DynID to be wused is set at the different DiagComPrimitives
(MCpPDynIdDefineComPrimitive, MCDDyn¥dReadComPrfimitive,

MCIl

DynIdClearComPrimitive) by using the method setDynId. The(setDynId-methods

parameterize a MCDDynId. ..ComPrimitive with a specific Id (e.g., 0XFO ... OxF9 in ISO 142

The
MCII
paj
sery
sef

In ¢
met]

method

DynIdDefineComPrimitive: :setDynIdParams (MCDDatatypeAsciiStrings
amNames) is used to add a collection of parameters whichishould be part of the newly defin
ice. The parameters are selected from the respective QDX tables by using positive filter expre
DynIdParams () below).

hse of a fully dynamic MCDDynIdDefineComBRrimitive, all parameters have to be set b
hod. In case of a semi-dynamic MCDDynI@dPefineComPrimitive, only the dynamic

parameter set can be defined by this method, i.e. the parameters are appended to the static
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MCII
whe
or

MCII
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DbLocation: :getDbTableByDefinitionMode (A ASCIISTRING definition

returned table is generated with the name “#RtGen_<definitionMode>". As in ODX there may
es for the same definition mode; the rows of these tables are merged. To be unique, which

insifle one table, the-short name is extended with the table short name. The naming rule
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Figure 99 shows the example for definition Mode LOCAL-ID.

ShortName: LID_Row0
DataType: eSTRUCTURE

ShortName: Anton
DataType: eKEY
Value: 01

ShortName: EO
DataType: eSTRUCTURE

ShortName: EngineCoolantTemperature (A)
DataType: eA_UINT8

ShortName: EngineSpeed (B)
DataType: eA_UINT32

ShortName: ThrottlePosition (C)
DataType: eA_UINT16

ShortName: LID_Row1
DataType: eSTRUCTURE

ShortName: Berta
DataType: eKEY
Value: 02

ShortName: E1
DataType: eSTRUCTURE

ShortName: VehicleSpeed (D) Q\)
AN

DataType: eA_UINT10

ShortName: EngineSpeed (| \
DataType: eA_UINT32

Figure 99 — Example for definition Mode LOCAL-ID

When an NCDDynIdDefineComPrimitive . service is first created, the dynamic part of the reqglest
template is pmpty. It is filled by means of the method setDynIdParams (MCDDatatypeAsciiStrihgs
paramNames) . An empty collection object of type MCDDatatypeAsciiStrings can be obtained by execyting
the method|MCDDataPrimitive: :getNewAsciiStrings () :MCDDatatypeAsciiStrings.

Every entry|in the collection of filter keys has the format
< Table Name> |

< Row Name > |

<eSTRUCT|URE Shgrthame>|

<ShortNamg>|£.[€ShortName> (path to the element).

If the MCDDynIdDefineComPrimitive has no valid definiion mode set, calling method
setDynIdParams (MCDDatatypeAsciiStrings paramNames) will throw an
MCDParameterizationException with error code ePAR_ INCOMPLETE PARAMETERIZATION.

In addition, this method should throw an MCDProgramViolationException with error code
eRT NO UNIQUE ELEMENT if there are duplicate filter keys in the set of filter keys supplied as parameter
to the method. Please note that is not necessary to name the <eKEY> parameter shorthame, because eKey
Shorthame and eSTRUCTURE Shorthame are a unit for each row.

This shall be demonstrated with help of the Database Template in Figure 99.
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The filter keys are declared as unstructured Collection of elements. At this, one element is given as a
sequence of DbShortNames each separated by a | (ASCIlI 124), starting from the root. Simplifications are
achieved as in a positive case all elements contained below the Parameter are taken over automatically. The
main structure has to be retained in any case. This means, that in case of naming E1 all elements of this
structure (D + E) are used.

Filter Keys are created by giving the elements to be used. It is done in a way that all Response Parameter to
be used are stated completely. On the left side one can see the filter keys which should be used and on the
right side the Collection of sequences of DbShorthames, which is used to create the filter keys from the
original Database template. Every picture shows a new example.

Figyre 100 shows the example, which uses the following multiple filter keys in the collection:
— |#RtGen_LOCAL-ID | LID_RowO | EO | EngineCoolantTempearture (A)

— |#RtGen_LOCAL-ID | LID_Row1 | E1 | EngineSpeed (E)

ShortName: LID_RowO
DataType: eSTRUCTURE

ShortName: Anton
DataType: eKEY Q
Value: 01 \
ShortName: EO L\

DataType: eSTB}{@' URE

ShortNQ&eT EngineCoolantTemperature (A)
Dafe@pe: eA_UINT8

rtName: LID_Row1
ataType: eSTRUCTURE

ShortName: Berta
DataType: eKEY
Value: 02

ShortName: E1
DataType: eSTRUCTURE

ShortName: EngineSpeed (E)
DataType: eA UINT32

Figure 100 — Multiple filter key
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Figure 101 shows the example, which uses the following filter key in the collection:
#RtGen_LOCAL-ID | LID_Row1 | E1

ShortName: #RtGen_LOCAL-ID
DataType: eTable

ShortName: LID_Row1
DataType: eSTRUCTURE

ShortName: Berta
DataType: eKEY
Value: 02

ShortName: E1
DataType: eSTRUCTURE

ShortName: VehicléSpeed (D)
DataType: eA‘@\l 10

ShortName: ineSpeed (E)
DataTyp?'\ A_UINT32

Figure 101— Single filter key

In ODX the¢ DYN-DEFINED-SPEC references all Tables which can be used for creation of new DynID
records. Ag well as the DynID DiagComPrimitives the Tables are grouped by the definition mode. For gach
filter key th¢ MVCI diagnostic seryer tries to find the TableRow that fits to the <KEY> given through the fllter.
Therefore the MVCI diagnosticCserver looks up only Tables selected by the current definition mode of| the
MCDDynIdDefineComPrimttive. In cases where the MVCI diagnostic server finds a fitting TableRow
it uses the further part of-the filter key to select a certain parameter within the eSTRUCTURE referenced by
that TableRow. The ruptilne system has the protocol-specific knowledge to prepare the request structure at
runtime for the{ \MCDDynIdDefineComPrimitive using the parameters selected | by
setDynIdParams(paramNames) . This structure is also used to create the response structure at runiime
for the corrpspénding MCDDynIdReadComPrimitive. The sequence of parameters will have the same
order as the“parameters added by this method. For each Logical Link, the MVCI diagnostic server shpuld
internally maintain a list detailing which dynamic Ids are defined and which response structure is bound to a
certain dynamic service Id.

If a value (MCDValue) is passed to a setDynId method which is not in the list of supported dynamic Ids,
which are obtainable by calling the method MCDLogicalLink::getDefinableDynIds (), an
MCDParameterizationException exception with error code ePAR VALUE OUT OF RANGE is
thrown.

The method setDynId is used to assign a DynID to a DynldComPrimitve, regardless of whether a static, a
semi-dynamic, or a dynamic Dynld service is to be used. If a DynID parameter that the client application tries
to change is defined as CODED-CONST in ODX, this method should throw an
MCDProgramViolationException with error code ePAR INVALID VALUE.
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When executing an MCDDynIdDefineComPrimitve, the Dynld defined in the DYN-ID parameter of this
DiagComPrimitve is added to the list of used Dynlds at the logical link. If this Dynld is already occupied, a
MCDProgramViolationException with error code eRT DYNID ALREADY USED is thrown.

It is not allowed to execute a service for DynlD definition repeatedly, therefore if a
MCDDynIdDefineComPrimitive is called with method startRepetition a
MCDProgramViolationException with error code eRT SERVICE REPEATED NOT ALLOWED is

thro

wn.

8.13.3.3 Reading by dynamically defined identifier

A dynamically defined LID can be read from the ECU by executing an MCDDynIdReadComPrimfitive.
Thel D-Server will fill the dynamic part of the response template at runtime depending on the request
parameters of a previously executed MCDDynIdDefineComPrimitive with the same definitipn mode as
the MCDDynIdReadComPrimitive.

8.13.3.4 Deletion of dynamically defined identifier

Dynamic services exist until the end of a diagnostic session [executioh of MCDStopCommunig¢ation, or
unti| the ECU falls out of diagnostics by itself (see Figure 91)].

DynIDs can be deleted by executing an MCDDynIdClearComPrimitive.

MCI

A Dynld will be removed from the list that contains_the assignable Dynlds when the exeqg
MCDDynIdDefineComPrimitive returns withra“positive result. To avoid that a Dynld
multiple times by different DynIdDefineComPrimitives executed simultaneously, the
in this  service needs to be locked temporarily  during  execution
MCDDynIdDefineComPrimitive

A Dynld will be re-added to the definable Dynld list (the list that contains the assignable Dynlq
MCDDynIdClearComPrimitiwve executed with that Dynld as parameter returns with
response from the ECU.

If the ECU transits from the state eCOMMUNICATION to eONLINE, all DynIDs will become avai

A DynID list changes, the event onLinkDefinableDynIdListChanged (MC
LogicalLink) wilPbe created by the logical link and sent to all registered event handlers.

ution of an
is assigned
Dynld used

of an

s) when an
a positive
able again.

pDValues,
t transports

the pctual list of available (not defined) Dynlds, as well as the corresponding logical link.

8.13.3.5 DB-Iemplates for requests and responses regarding dynamically defined identifier
he DynID concept is an intrinsically dynamic concept of diagnostics at runtime, no complefe database
blate for read DanD serwces can be obtamed from the ODX database. The part of the respo nse that will

- 3 Sra = ¢DYNAMIC.
getDbParameters () for this parameter WI|| always deliver an

Calllng method MCDDbParameter
empty collection. The client application is responsible for assembling a DynID ComPrimitive by selecting
physical values from ODX tables and adding them as parameters to a DynldComPrimitive by using the
MCDDynIdDefineComPrimitive.

Note that the current specification of the DynID ComPrimitives as shown in the examples in the ODX
specification requires protocol-dependent knowledge in the MVCI diagnostic server. The protocol dependence
is manifest in the fact that number, type, and meaning of the different elements in a DynID item structure and
DynID content parameter is purely protocol dependent and requires protocol-specific knowledge in the MVCI
diagnostic server. To overcome this specification gap, ODX data that aims to be useable in a protocol-
independent manner has to define specific semantic values for all the parameters that are used for DynID-
related services.
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Table 27 defines a value for the semantic attribute of each relevant parameter that will be recognized by the
MVCI diagnostic server to allow protocol-independent handling of Dynld data.

Table 27 — DYNID parameter semantic attribute definitions

Parameter name

Semantic value

Description

DYNID

DYN-ID

The parameter that contains the

assigned/read/deleted.

Dynld-value to be

STRUCT_DYNIDItem

DYNID-DEF-STRUCT

The structure definition that contains the parameters necessary for
DynlD definition at runtime

definitionMgde

DYNID-DEF-MODE

Definition mode for a certain DynID parameter, protocol specifi¢ in
ODX.

positionInD)YNID

DYNID-POS

Position of the parameter in the response returned by a,DynID rgad
service, protocol specific in ODX.

memorySizg DYNID-MEMORY-SIZE | The size of the parameter that is to be included-in a DynID servjce,
protocol specific in ODX.
LID DYNID-LID The LOCAL-ID, COMMON-ID, or ADDRESS that is the sourcg¢ of

the DynID parameter, protocol specific.in©ODX.

positioninRecordLID

DYNID-LID-POS

The position of the DynlD parameter in its source LID, protgcol
specific in ODX.

DYNID

DYN-ID

The parameter that_ “Contains the

assigned/read/deleted.

Dynld-value to |be

Note that the statements above do not have any implicationwan the MVCI diagnostic server API. Rather,
affect the MVCI diagnostic server internal realization of DyfiD.

hey

ODX data that is supposed to allow an MVCI diagnastic server to support DynID in a protocol-indepenglent

way has to pdhere to the parameter semantic definitions outlined in Table 27.

8.13.3.6

Procedure description

The execufion of an MCDDynIdDefilneComPrimitive, an MCDDynIdReadComPrimitive of an

MCDDynIOClearComPrimitiwe

eCOMMUNIATION.

After succ

is only allowed in

the logical link states eONLINE [and

ssful execution )of the MCDDynIdDefineComPrimitive, a database template for|the

correspond|ng MCDDynIdReadComPrimitive is generated internally within the MVCI diagnostic sefver.
The databage templdig is stored for one specific DynID. If an MCDDynIdReadComPrimitive is execpted
on this DynID, thé stored database template is used to interpret the MCDDynIdReadComPrimitiye’s

response.

A stored database template for a DynID is deleted internally in the following cases:

The ECU changes state from e COMMUNICATION to eONLINE.

The MCDDynIdClearComPrimitive is called (the DynID is deleted within the ECU).

Whenever the DiagComPrimitives MCDDynIdDefineComPrimitive,
MCDDynIdReadComPrimitive, and MCDDynIdClearComPrimitive are called in the wrong

sequence,

e.g. a read is executed before the corresponding DynID has been defined,

MCDProgramViolationException with error code eRT WRONG SEQUENCE is thrown.
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MCDDynIdReadComPrimitive, and MCDDynIdClearComPrimitive is called that has not been

Whenever one of the ComPrimitives MCDDynIdDefineComPrimitive,

set before execution, an

been

not
MCDParameterizationException with error code ePAR INCOMPLETE PARAMETERIZATION is

has

the DynID

e.g.

completely,

parameterised

Figure 102 shows the usage of dynamically defined identifier (Part 1).

thrown.
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Figure 102 — Usage of dynamically defined identifier (Part 1)
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Figure 103 shows the usage of dynamically defined identifier (Part 2).
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Figure 103 — Usage of dynamically defined identifier (Part 2)
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8.14 Internationalization

8.14.1  Multi language support

As well as having a short namer, every database object also has a long name and description. To support
country-specific settings for messages (e.g. long names) and descriptions, a string ID is used. With the string
ID every string can be mapped in the local language by the Client. To get the string ID each database object
has two additional methods: getLongNameID () and getDescriptionID().

For MCDParameter and MCDResponse the values for translation can be received by the corresponding
dat.- ba hicaota a-th. mathaod actDb OV +
N

UG\JG UIJJU\JI.O VIG MIRAR R R A R AT v | HGI.I.IUUUJG\JI.
8.14.2  Units Q,Q

All ynits in the diagnostic server are given in relation to Sl units. However, in many cllat:;ppllcatlc ns country-
spegific settings are needed. Therefore the database provides units and unit gro e unit group (of type
“CQUNTRY”) can be set for each Logical Link separately (it makes no sense t a single unit). If the unit
groyp “DEFAULT” is set, the diagnostic server sets the unit group back to th iginal settings diven by the

datgbase.
O
Figyre 104 shows the Unit groups. O\

X

-country US

“COLINTRY” E U

|1 | pascal [ mis ] kw

Figure 104 — Unit groups

8.15 Special Data Groups
The generic Special Data Groups (SDGs) structure was introduced to allow the definition of company-specific

data structures necessary for arbitrary use cases. This can the case for highly company-specific purposes,
such as ECU programming or flash processes.
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Special Data Groups (SDGs) are used to add additional information to specific ODX elements, e.g. DIAG-
COMM (MCDDbDataPrimitive), DTCs, or FlashSessions. SDGs have been introduced in ODX to be able
to capture information that is not covered by general ODX mechanisms. For example, SDGs can be used to
attach error set conditions to DTCs or to provide error trees. However, SDGs have been introduced to be able
to provide additional information but not calculation-relevant information, i.e. SDGs do not have semantics.

An SDG contains an optional MCDDbSpecialDataGroupCaption to describe the SDG content, and a
list of MCDDbSpecialDataGroup and MCDDbSpecialDataElement objects that contain the special
data. This list can contain an arbitrary number of MCDDbSpecialDataGroup and
MCDDbSpecialDataElement, and the ordering of these MCDDbSpecialDataGroup and
MCDDbSpect i i i - ivetyrthat
way, very gomplex data structures may be defined as SDGs. The MCDDbSpecialDataElementysigsed
to add semantic information to the appropriate object.

SDGs can pelong to data primitives like diag services and jobs, flash sessions, flash data~blocks or fliag
trouble codés. Figure 105 shows the Special Data Groups.

<<M,C,D>>
MCDObject

A

<<M,C,D>> <<M,C,D>>
MCDNamedObject MCDCaollection

T yaY
<<M,C,D>> 1 <<D>>
MCDDbObject MCDDbDataPrimitive
? 1 <<pD>>
<<D>> <¢D>> <<D>> 1 MCDDbFlashSession
MCDDbSpecial MEDDbSpecial MCDDbSpecial
Data DataGroupCaption DataGroups 1 <<D>>
JA\ * 0...1 MCDDbFlashDataBlock
{ordered}
1 <<pD>>
<> 1 MCDDbDiagTroubleCodd
<<[p>> <<D>> .
MCDDHSpecial MCDDbSpecial 1 :
DataElement DataGroup — :
1
1

Figure 105 — Special Data Groups

Table 28 provides an overview about the related ODX element, where the SDG information can be taken
from.
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Table 28 — Special Data Group relation

ODX Element MVCI API Class
CONFIG-DATA MCDDbConfigurationData
CONFIG-ITEM, OPTION-ITEM MCDDbConfigurationltem
CONFIG-RECORD MCDDbConfigurationRecord
DATABLOCK MCDDbFlashDataBlock
DATA-RECORD MCDDbDataRecord
DIAG-COMM MCDDbDataPrimitive
DIAG-LAYER MCDDbLocation
DTC MCDDbDiagTroubleCode
ECP-MEM-CONNECTOR MCDDbECUMem
ITEM-VALUE MCDDbltemValue
MULTIPLE-ECU-JOB MCDDbDataPrimitive
PARAM MCDDbParameter
REQUEST MCDDbRequest
REBPONSE MCDDbResponse
SE$SION-DESC, SESSION MCDDbFlashSession
TABLE MCDDbTable
TABLE-ROW MCDDbParameter
FUNCTION-DICTIONARY MCDDbFuntionDictionary
BABE-FUNCTION-NODE MCDDbFunctionNode

8.16 ECU (re)programming

8.16.1 Goal
Theldesign of the ECU (re)programming is based on the following items:
— | The DB part ofthe‘object model has to provide access to all fields within the ASAM ECU-MEM.

— |The MVEI diagnostic server shall be able to list ECU MEMs independent of the selected
MCDDbLoecation.

— |lirshall be possible to write a generic flash job that can be programmed independently from the data and

where the sessionwhich has to flash can be narameterised bv runtime.
g 4

— All protocol-dependent activities have to be done in a job, or inside the protocol processor (for ISO
underneath D-PDU API).

— Upload will in this version not be supported.

— Offsets will be handled by the MVCI diagnostic server internally to calculate start- and end-addresses.
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8.16.2  Structuring of the function block flash

8.16.2.1 Database part

The root element of DB part of the flash processor is the MCDDbLocaton object. This object can list all
sessions that are defined for the actual MCDDbLocation. It also gives access to a collection of
MCDDbFlashSessionClasses to give the application the possibility to structure the FlashSessions. From

this root element one has access to all information that is stored within the ECU-MEM and the FlashSession
data.

The methogsMCDDbFIashSession T rgethongName ()
MCDDbFlgshSession: :getShortName (), and MCDDbFlashSession::getDescriptioh ()
return the cprresponding values of a SESSION-DESCRIPTION element in ODX.

The data refurned by MCDDbFlashSession: :getDescriptionID,
MCDDbFlgqshSession: :getLongNameID and

MCDDbFlgshSession: :getUniqueObjectIdentifier is taken over from~ the SESSION-
DESCRIPT|ON element in ODX.

The next ERD shows the associations between the database objects for a single FlashJob in UML notation.
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Figure 106 shows the Flash associations.

<<D>> <<D>>
MCDDbJob MCDJob
<<D>> 1 0.* <<D>>
MCDDbFlashJob MCDFlashJob
1 1
V1
<<D>>
“| MCDDbFlashSessions
1
<<D>> x|
MCDDbFlashSession
1
v V' v VAL N
<<D>> <<D>> <<D>> <<D>> <q4D>>
MICDDbFlashSessionClasses MCDDbFlashChecksums MCDDbFlashDataBlocks MCDDbFlashldents MCDDbFIgshSecurities
1 1 1 1 1 1
* * * 7 * *
<<D>> <<D>> <<D>> <<D>> <q4D>>
YICDDbFlashSessionClass MCDDbFlashChecksufn MCDDbFlashDataBlock MCDDbFlashldent MCDDbF[ashSecurity
1 1 (} 1

0.2
w1 V1 v' v
<<D>> <<D>> <<D>> <<D>>
MCDDbFlashData MCDDbFlashSegments MCDDbFlashFilters MCDDbldentDescription

1 1 !

. . ) \%

<<D>> <<D>> <<D>> <<D>>
MCDDbFlashSegment MCDDbFlashFilter MCDDbRequestParameter MCDDbpPataPrimitive

Figure 106 — Flash associations
An MCDDbFlashFilter is used to enable handling of segments of binary or hexadecimal files, that is, to
extract a part from such a file (binary data does not include a start address).
Use case 1: Binary data file

A binary data file does not include the start address. Therefore the flash filter delivers this as start address.
This start address is delivered by MCDDbFlashSegment: :getSourceStartAddress () :A UINT32
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: Hex data file (e.g. motorola srecord, intel hex)

A hex data file includes the start address and the size. In this case the filter delivers start and end address of
an area in the file, e.g. code/data/boot.

When no SEGMENTS are specified in ODX, the MCDDbFlashSegments will be constructed from the inline

data or
“Segment_*

EXAMPLE

the referenced file. Each MCDDbFlashSegment will the ShortNa

<SourceAddressStart>"_"<SourceAddressEnd>.

be given

Example: “Segment_0x00000000_0x000000FF”

me:

No namesp
the segmen

When no S
from the in
IntelHex.

If the data
flashed.

MCDDbF14
collection.

If the flash
Otherwise,

the other hand, the definition of FlashSegments is optional in case’of’hex data. As a result, segments for

data have t

Therefore

ace conflicts will arise, because no other Segments are available in the segments collection
ts may not overlap.

ine data or the referenced file respectively. This applies only for the formats\Motorola-S

is stored in binary representation and no SEGMENTS are defined in ODX] the data canno,
no MCDDbFlashSegment object will be defined and the
shDataBlock: :getDbFlashSegments () :MCDDbFlashSégments returns an er

Hata is in binary format, reprogramming is only possible if there are also FlashSegments defi
reprogramming is not possible. Therefore, the definition of\FlashSegements is mandatory here

b be determined internally if they cannot be read from.the ODX database.

and

EFGMENTS are specified in ODX, the SourceStartAddress and the SourceEndAddress)will be fead

and

l be

Method

Npty

ned.
On
hex
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Figure 107 shows the inheritance of the single Interfaces for all flash objects.

MCDDbFlashFilter

<<D>>
MCDDbFlashldent

<<D>>
MCDDbFlashSecurity

<<D>>
MCDDbFlashSegment

<<D>>
MCDDbFlashSession

Figure 107 — Flash interfaces

8.16.2.2 Online part

To execute ECU (re)programming it is possible to get the correct flash job for a session from the
MCDDbSession object. For this MCDFlashJob object one can call the method setSession () to choose

<<M,C,D>>
MCDObject
MCDNamedObject MCDDiagComPrimitive
<<M,C,D>> <<D>> Q\)
MCDDbObject MCDDataP‘%tlve
A Z‘F ]
<<D>> 6\ <<|£)>>
MCDDbFlashChecksum MCDJob
<<D>>
MCDDbFlashData
<<D>>
<<D>> MCDFlashJob
MCDDbFlashDataBlock
<<D>>

the session to be flashed. It is only possible to set one session at a time.

To start the download of that session call the executeSync ()
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If one has to flash more than one session, the above described sequence has to be done for every session. If
one needs to sort the sessions, this has to be done by the application. The application can get the priority for

every session from the projects data basis via the MVCI diagnostic server.
Within the job the whole flash sequence is described. e.g.

security access,

start diagnostic session

ck within the selected FlashSession

This job hap all information to generate all telegrams needed to send to the ECU. (For KW2000 the job
create all “Px34”, “0x36”, “0x37” sequences for all segments). The binary data for every segment car
accessed by the method getBinaryData atthe MCDDbFlashSegment interface(Ifithe data is in any o
format than|binary ( e.g. MotorolaS or IntelHex) the MVCI diagnostic server has to-convert the data to pro
it as binary for the job.

For the purnposes of simplification and reuse it is possible to create subZjabs that will flash one whole

block, or a |ob that will flash a single segment. The MVCI diagnostic server API provides all mechanisms
this creatiof of sub-jobs is possible. All these jobs used for ECU (re)programming should not be execute
the API dirgctly. For this reason they have to be signed as not executable. The DbPart still lists these jobs

the creatio
diagnostic g

8.16.2.3

of an online object of these jobs outside the MCDDbFlashJob will be denied by the M
erver (eRT_SERVI CE_EXECUTION FAI LED):

Progress information

A general npechanism for progress in jobs is:

can

be
ther
vide

Jata
that
d at
but
\VCI

If flash job|is executed synchronously or asynchronously, the application can retrieve progress by ca}ling
method MCDJob: :getProgress () and\Joblnfo by method MCDJob: :getJobInfo ().

If flash jpb is executed asynechionously, MVCI diagnostic server will issue events of {fype
onPrimifiveProgressInfad_according to the flash job's setProgress method calls. The progress
event shall provide the progress.-The progress is expressed in values between 0 and 100.

If flash jpb is exeeclted asynchronously, MVCI diagnostic server will issue events of fype
onPrimifgiveJobInfo according to the flash job's set JobInfo method calls.

8.16.2.4 |dent mechanism

ASAM ECU :‘V‘IE:\V‘I PIUVIdUc UAFUUtUd IdUIItIfIUGtIUII VG:UGO fUI UVUIy F:GOhSUODIUII alld UVVITT IdUIItIfIU tlon

values for every data block. This information is stored in the ECU-MEM and could simply be accessed by the
MVCI diagnostic server. After reading the Flashldents from the ECU, they can be compared with the
corresponding values in the ECU-MEM. The object model provides a reference to a service that reads/writes
this id out of the ECU for every Flashldent object. This link between the ECU-MEM and the diagnostic data is
definitively necessary. ldents may be linked with a Read- and a Write-Service. The information as to which
parameter holds the ident value is reachable via the MCDDbTIdentDescription. The IDENT-DESCs shall
not have parameters with COMPLEX-DOPs.
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Figure 108 shows the Flashldent.

<<D>>
MCDDbFlashldent

1

0..2

<<D>>
MCDDbldentDescription

1

1

\ AL \ 4
<<D>> <<D>>
MCDDbRequestParameter| | MCDDbDiagComPrimitive

Figure 108 — Flashldent

8.1¢.3 ECU-MEM

In DX an ECU-MEM is connected with the belefiging ECU-VARIANTs and BASE-VARIANTSs|through an
ECU-MEM-CONNECTOR. The methods MCDDbHECcuMem: : getLongName (),
MCIPDbEcuMem: :getShortName (), and MCDDbEcuMem: :getDescription () feturn  the
corresponding values of an ECU-MEM-CONNECTOR in ODX.

It should be possible to load ECU-Deseriptions and ECU-MEMs for a project. The state of the MCDSystem
shall be eDBPROJECT CONFIGURATION.

ECU-Descriptions and ECU-MEMs should be loaded to n MCDDbProject or permanently added [to a project
configuration.

It is|possible to list allECU-MEMs at MCDDbProject using the method MCDDbProject : get DbBCUMems.

It is|possible to list ECU-MEMs at MCDDbProject, using the method
MCIPDbProvjectConfiguration.getAdditional ECUMEMNames () : A ASCIISTRINGSs,
whi¢h are-not included in the project. It will be searched within the paths of the System. This is thg current list
of BCU-MEMs. Two calls can deliver different lists.

By means of the method MCDDbProject:loadNewECUMEM (MCDDatatypeShortName
ecumemName, bool permanent=false) an ECU_MEM, which does not exist within in the project, will
be loaded in the project. The parameter permanent controls if this ECU MEM is added permanently or not.

The method MCDDbProject::loadNewEcuMem() throws an exception of type ePAR

__SHORTNAME INVALID when a file for the MCDDatatypeShortname value supplied as parameter to this
method was not found in the database.
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Figure 109 shows the Physical memory.

<<M,C,D>>
MCDDbLocation

1

1

<<D>>
MCDDbPhysical
Merr}{)ries

L

<<D>>
MCDDbPhysical
Memory

1

1
<<D>>
MCDDbPhysical
Segments

1

1.*
<<D>>
MCDDbPhysical
Segment

Figure 109 — Physical memory

The MVCI dgiagnostic server needs no API-method to provide an address-offset. Offsets will be handles by the
MVCI diagrostic server internally to calculate”start- and end-addresses. Addresses are represented as pyte
addresses.

8.17 Handling binary flash data

8.17.1 Late-bound data file$

In the contgxt of data files,for ECU programming, the term late-bound denotes that the corresponding datg file
will be loade¢d by a diagnostic server as late as possible. That is, a late-bound data file is loaded the latest

— when dne of the'methods
MCDDYFlashSegment: :getBinaryDatal(),
MCDFllashSegmentIterator::getFirstBinaryDataChunk (),
MCDFlashSegmentIterator::hasNextBinaryDataChunk (),
MCDFlashSegmentIterator::getNextBinaryDataChunk ()
is called for one of the MCDDbFlashSegments contained in an MCDDbFlashDataBlock
or

— when the method getFlashSegments () is called for the first time at an MCDDbFlashDataBlock
in cases of a Motorola-S or an Intel-Hex data file.

The binary data associated with an MCDDbFlashDataBlock can only be marked late-bound if this binary

data is located in an external file referenced from the ODX data. That is, the binary data is not embedded into
the ODX data.
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If the value returned by MCDDbFlashData: :isLateBound () is false’ at a reference to an external
resource file (e.g. job code, flash data, coding data), this is considered a guarantee that the content of this
resource file will not change while a diagnostic server is running. More precisely, the content of the external
resource file shall be static for the time between MCDSystem::selectProjectXXX () and
MCDSystem: :deselectProject () for the same project.

Please note that exchanging external resource files may lead to non-deterministic behavior of a diagnostic
server. In particular, this statement holds in cases where the late-bound property is set to ‘true’ for some ODX
element.

8.1 12— Wildcardsindatafilemames
The
MCII
cas
MCI]
cha

e.g.

hed to an
. In the first

reference to external binary data from an element of type MCDDbFlashData( atta
DbFlashDataBlock can either point to a specific external data file or it can be unspecifig

(specific data file), the value of type A_ASCIISTRING returned~by the method
DbFlashData: :getDataFileName () does not contain any wildcards, that is, npne of the
racters ‘“?” or " are contained in the filename. Here, the external data file can-be accessed at any time,
to read the binary data or to calculate MCDDbFlashSegments.

)

7

Inc
con
iden
mar
MCII
MCI]
taks

Bses of an unspecific data file, the filename returned by MCDDbFlashbData: :getDataFifleName ()
ains one or more wildcard characters “?’ or *’. These wildcards need'to be resolved at runtime¢ in order to
tify matching data files. Please note that wildcards are only allowed in a filename if the flash |data is also
ked late-bound, that is, if the method MCDDbFlashData::isLateBound() returfs true for
DbFlashData element. Here, the binary datal\file to be used for a cofresponding
DbFlashDataBlock needs to be determined at runtime. For this purpose, the following steps need to
place:

The client application calls the method MCDDb¥lashDataBlock: :getMatchingFilg
Now, the diagnostic server tries to identify\all files which match the pattern returned by
getDataFileName () at the MCDDbFlashData in the database part of t

Names ().
the method
he current

FlashDataBRlock. The result of the calculation is a collection of MCDDatatypeAsc
objects where each MCDDatatypeRAsciiString represents the filename of a matchirn

That is, each implementationtof°a diagnostic server may have a different definition of the
which are searched for matching data files. Please refer to the documentation of the specifi
server implementation for more details.

The client application calls the method MCDDbFlashData: :setActiveFileName tg

iiString
g data file.

Note that the search scope of the-diagnostic server depends on vendor-specific definitions and settings.

directories,
c diagnostic

select the

flash file to be used.

ts (). The
taBlock.

The client \application calls the method MCDDbFlashDataBlock: :getFlashSegmen
diagnostic server now creates the MCDDbFlashSegments for the current MCDDbFlashD3
8.17

.3 “‘Flash segment iterator

Flash data files can become quite large (several tens of megabytes). As a consequence, keeping data files in
the main memory of a tester consumes huge amounts of memory. To also support thin tester applications with
less main memory capacity, the concept of FlashSegmentlterators has been introduced. Such a
FlashSegmentlterator allows reading the data, which represents the binary data of an
MCDDbFlashSegment in an external data file, in small chunks. As a result, large data files can be handled
by tester applications with less memory consumption.

In this part of ISO 22900, a FlashSegmentlterator is represented by the interface
MCDFlashSegmentIterator. A new iterator for an MCDDbFlashSegment can be obtained by calling
the method MCDDbFlashSegment: :createFlashSegmentIterator (size A UINT32). The
parameter size of this method defines the maximum size of the chunks that will be delivered by the newly
created iterator in bytes. Note that the last chunk delivered by the diagnostic server is potentially smaller than
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defined by size. By means of the method
MCDFlashSegmentIterator::getFirstBinaryDataChunk (), the first piece of binary data is
obtained from the external data file, if possible. In addition, the FlashSegmentlterator’s internal pointer is set to
the next piece of binary data.

By means of the method MCDFlashSegmentIterator: :hasNextBinaryDataChunk (), a client
application can check whether there are more binary data chunks available in the iterator. If this is the case,
the method MCDFlashSegmentIterator: :getNextBinaryDataChunk () can be used to obtain
this next piece of binary data.

Th MCDE P=V-% araaenttaratar-chall b raraaved—bwr—th. Laont 2f i+ o o
e I IaSTTOoTYITeTTatCTatoT ST O ToTToOvVeU— Uy aTC OnCTIe I 10 19 11O

dad—srweaas by PN HZO the
rcCOTTU—arty morc— oy oaimy

function MCDDbFlashSegment : : RemoveFlashSegmentIterator ().

Figure 110 shows an example of a DbFlashDataBlock BCMApplicationData which references an-external ¢lata
file bcm_app.msr via a corresponding element of type MCDDbFlashData. This FlashDataBlock is
decomposed into two FlashSegments SegA and SegB. In the example, the client applicationhas creatgd a
new FlashSegmentlterator with a size of 300 bytes for Flash Segment SegA. When iterating-through the Flash
Segments binary data, the FlashSegmentlterator returns three chunks of 300 bytes and |a"fourth chunk of{100
bytes. After|the fourth chunk has been obtained by the client application, the end of Flash Segment SegA|has
been regched. Therefore, no further chunks are available. «Fhat is, the method
MCDFlashSegmentIterator: :hasNextBinaryDataChunk () returns.false after the fourth chunk
has been obtained.

Qo00 1000 2500

0300 0600 0900

WW_—/\(J )
chunk 1 chunk2 chunk 3 chunk 4 (chunk size <=300)

/
—
MCDDbFlashSegment SegA MCDDbFlashSegment SegB

MCDDbFlashDataBlock BCMApplicationData
(external data file bcm_app.msr)

Figure110 — Example of data chunks obtained from a FlashSegment SegA

8.18 Library

Library elements are used within ODX to specify additional program code which is used ('included’ in Java
terms) by the executable code referenced by the CODE-FILE attribute of a PROG-CODE instance. A data
element of type PROG-CODE is used by ODX to specify Java program code which is executable by the
diagnostic server. Libraries are defined by LIBRARY elements in ODX and can be referenced by one or
multiple PROG-CODE elements to extend the classpath that is associated with that PROG-CODE. A PROG-
CODE can be executed in the classpath environment defined by the program code (class file or JAR)
referenced by the CODE-FILE attribute at PROG-CODE, as well as the program code referenced by CODE-
FILE attribute of the referenced LIBRARY elements. This also applies if the PROG-CODE execution is
embedded within another program code (Java job) execution. In such a case, the calling job and the called job
need to be executed within different classloader environments if a different class context is defined by the
associated ODX data.
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In ODX, LIBRARY definitions are associated with a DIAG-LAYER and can be referenced by
MCDDbCodeInformation (ODX: PROG-CODE) instances at MCDDbSingleEcuJdob (ODX: SINGLE-
ECU-JOB), MCDDbMultipleEcudob (ODX: MULTIPLE-ECU-JOB) and COMPU-METHOD of category
COMPUCODE. Please note that ODX also allows library elements to point to arbitrary other types of data [e.g.
it is possible to reference a dynamic system library (so or dll)] from a LIBRARY element. These cases cannot
be covered in the scope of this part of ISO 22900, and diagnostic server behaviour has to be defined in a
customer- and project-specific way.

The following resources of program code have to be included into the Java classpath environment for a
PROG-CODE (MCDDbCodelnformation and DOPs referencing Java code):

— |Resources referenced by the PROG-CODE itself.
— |Resources referenced by any of the LIBRARY elements that are referenced by PROG-GODE.
— | Permitted packages of the standard JRE.

— |MVCI diagnostic server API (except for COMPUCODE)

For|performance improvements a classloader may be reused by any PROG-CODE which defings the same
Java class environment.

Figdre 111 shows the relation between Library and Prog-code.

PROG-CODE

CODE-FILE[1] : string
ENCRYPTION]JO..1] xstring
SYNTAX]1] : string
REVISION[1].: string N
ENTRYPOINTJO-.1] : string N

LIBRARY * AN

«attr» ID[1] : ID N
«attr» OID[0..1] : string

«trans» HANDLE[1] : ELEMENT-1D , . o ,
CODE-FILE[1] ; string . <odxlink» SYNTAX :="'JAVA' | 'CLASS' | 'JAR
ENCRYPTIONIO..1] : string

SYNTAX][1] : string
REVISION[1] : string
ENTRYPOINT[O{A]): string

Figure 111 — Relation between Library and Prog-code

diagnostic’server. Resources referenced by PROG-CODE or LIBRARY with SYNTAX="JAVA” would either
have (1o "be compiled at runtime, or during a pre-processing step transforming the ODX rescl)urces to a

PPN ZoV2VESRTAL HA PSR P2 a V=t 3
proprictary-runtimeformat:

Pleise notexthat in contrast to “CLASS” and “JAR”, the support of Java source code is opfional for a

8.19 Jobs

8.19.1 General

The source code of Jobs is always identical, regardless of whether it is executed in the MVCI diagnostic
server or in the Client.

Job Diagnostic Sequence executed by Job Processor (Java) of MVCI diagnostic server

Sequence Diagnostic Sequence executed by Client of MVCI diagnostic server
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Figure 112 shows the execution of jobs as a job in MVCI diagnostic server or as a sequence in the client.

Client Application

s glimports

Communication Services XYZ
GDI, COM/DCOM, Java RMI, C++

4

\

Communication Services

Object Model of
Functional Services 3 D

Communication Processor %)

)
\
112 — Executing jobs as a job in MVC{G@gnostic server or as a sequence in the client
O
N\
Generally, Jobs are handled like diagnostic s@es. However, they may be called only non-cyclic and single.
A Job has |Meta information about the iggut and output parameters and the services used within the Job.

Figure

Anyway, a Job may return 0..n intermedi results and only one final result. After the final result no fuither
intermediate result can be delivered. C)

Threads or|processes are not @/éd inside a job. Parallel execution of the same SingleECUJob shall be
possible on|different Logical FQ ; this means the SingleECUJob shall be re-entrant. Only exceptions deflned
in the ASAM MVCI diagno@ erver API may be thrown, other exceptions, for example of Java SDK, shall| not

be thrown. Q.
?\

The Job exghang at is Java source code. Interfaces and methods of API, as well as some special Java
libraries, arg all ed (see 8.19.8). Inheritance is allowed for all classes within the classpath of the MVCI

diagnostic E>§§:. Further information to classpath definition and classloader handling with Jobs can be fqund
in 8.18.

MCDControlPrimitives may be used in jobs, however the jobs shall be defined in the base variant and
shall not be overwritten or excluded by any variant. The application is responsible for taking care of potential
parallel running threads, because the execution may cause logical link state changes, etc.

Communication Parameters can be modified. If a Java-Job needs to alter the currently valid protocol
parameters of the Logical Link, it should use and execute an MCDProtocolParameterSet from within its
code. Please note that all changes to protocol parameters caused by an MCDProtocolParameterSet
executed within a Java-Job will be persistent after this job has terminated — just as if a client application had
issued the changes. So, a clean Job implementation has to restore the protocol parameters at the end of the
Job execution. Please note that the usage of MCDProtocolParameterSet in a Java-Job is considered
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harmful, as it could cause undocumented and therefore unexpected changes to the protocol parameters of a
logical link at runtime.

8.19.2

Input and output parameters

Job input and output parameters (including results) can use complex and simple DOP. There may not be a
difference between results of jobs and diag services.

For a diag job, the definition of input and output parameters is always static. This means the number of

elements may be increased for a field, whereas the field type may not be changed into any other data type at
run-time

With respect to ODX, a Single ECU Job or a Multiple ECU Job , hereafter referred to as "Jobs', hags a possibly

empty set of input parameters, a possibly empty set of positive output parameters, and a possibly

negptive output parameters. These three sets of parameters are represented by three database

req
Job
(DB
"#R
"#R
"#R

The
MCII

\\eE

As

est, a positive response, and a negative response — that can be obtained from-the databasg

With this in mind, the diagnostic server needs to generate the required requést-and respons

request and DB response). The Shortname of the generated request object
Gen_Request". The Shorthame of the generated positive” response s
Gen_Positive_Response". The Shortname of the generated Cnegative response
Gen_Local_Neg_Response".

type of a response — positive response or negative. response — can be o
DbResponse: :getResponseType (). For a positive reponse the

OSITIVE RESPONSE". For a negative reponse, the valte.is “eLOCAL NEG RESPONSE".

bll sets of parameters of a Job — input parametersy positive output parameters, and neg

parameters — can be empty, the request and response-templates of a Job can be empty, that is,
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and
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At

ain any request or response parameters, respegtively.

btive response of a Job are nevertheless generated by the diagnostic server.

MVCI diagnostic server APl\level, there is always the same static access to the input

parameters, as with diagnostic services.

he set of request parameters, positive, résponse parameters, and negative response para
bnal (cardinality 0..n) in ODX (see 1S©L22901-1), the parameter collections of the corresond
response objects can be empty. However, the database objects for request, positive res
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Figure 113 shows the separation between database and job source code.

1 Job
Sourcecode
<<D>> public class Job implements JobTemplate
<<D> 1B1 19p 03 McDDbRequest T
MCDDbSiphgle \_1 Parameter public Job ()
EcuJo )
1 <<MCD>> public void execute
ram r in r sl
14—"}.—).—)1 1 - 1 05| MCDDbResponse press s i
Parameter MCDLogicalLink link,
MCDSingleEcuJob apiJobObsget) throws MCDExeptjon
{
** the execution instlufplons for this job *
| - |
Key
a MCDDBRequest
b  MCDDBRequestParameters
c1 MCDDbBResponses
c2 MCDDbResponse
d MCDDbBResponseParameters

Figure 113 — Separation between database and job source code

8.19.3 Job result

The result
intermediat
correspond

The Job wi

pf the Job is freely designed by the Job writer. Because of this it is optional if elements of
b results are included-within the result of the Job or not. Every result (intermediate or final) s
to the output parameters described in the Meta information.

ter defines what has to be returned as intermediate or final result of the job. Thus, it is alsg

defined thaf an intermediate result has to be identical to a complete result set of a diagnostic service |

within the J
the final res
final result

Db. It is-up+to the Job writer to decide if elements of the intermediate results shall be put out w
ult again. Anyway, a Job may return 0..n intermediate results and only one final result. After
ofurther intermediate result can be delivered.

Intermediate and final results shall use the same database template.

the
hall

not
sed
thin
the

Jobs with dynamically reduced results (i.e. returning only subsets of the results defined in the DB template)
are to be allowed under the following conditions:

results

194

to enable dynamic results to be called for the function enableReducedResults,

are disabled, the error eRT NO DYNAMIC MODE shall be reported,

if job supports dynamic results can be asked with the method i sReducedResultEnabled.

if a job marked with the ODX flag IS-REDUCED-RESULT-ENABLED is to be executed while dynamic
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Events for intermediate results are initiated by the diagnostic job. The MVCI diagnostic server (not the Job
itself) passes the event towards the application. Whether the application uses the intermediate results or not is
left up to the application itself. The application may just ignore the event signal and leave the result data in the
ring buffer until the final result shows up. Depending on the ring buffer's maximum count of elements, the
application will then have access to zero, several or all intermediate results besides the final result.

If the initiation of intermediate result events is to be activated depending on the user’s needs, the job can
provide an appropriate input parameter.

Also, if the contents of intermediate and final results are of different types, the differentiation shall be done
within a single and static result structure (template), e.g. this can be handled by using a multiplexer entry at

the femplate’s root. '\q/
Figure 114 shows the principle of single execution of jobs. (19
9.)’
Executing a job in Executing Q% as a
the MVCI diagnostic sequen he Client

server (1/

asynchronous:

- onPrimitiveHasl @ i
Result(...) sendFinalResult(MCOResult)
- onPrimiti rminated(...) i It(MCDResults)
synchrol
CDRes t B i
: i
i
i

e

Client

fetchResults()

asynchronous:
- onPrimitiveHasIntermediateResult(...)
- onPrimitiveTerminated(...)

synchronous:

MCDResultState

Operations with D-System

8.19.4 Single ECU jobs

SingleECUJobs have to be assigned to one location at run-time, that is, functional addressing is not possible.
As as result these kind of Jobs can only be executed in levels of Protocol, Base-Variant, and Variant. Inside
the job code no reference to the accessed location will be necessary because the system already knows the
accessed location. For SingleECUJobs the mechanism of inheritance, overwriting and elimination is supported
(see ISO 22901-1).
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In a SingleECUJob no Logical Link can be created. The location on which the Job is executed is an input
parameter for the execute method. Thereby SingleECUJobs can be executed on different locations which
have the same service names (and the services have the same result structures), e.g. Base Variant or

Variant.

8.19.5

FlashJobs

A FlashJob is derived from Job and behaves like a Single ECU Job which is used to start flash sessions within
the MVCI diagnostic server. This information is provided by the databases. At the runtime object it is possible
to set the Session that have to be flashed by this service. Only one session can be set for one job. The

application

can - access the nrioritv_defined in the datahase for everv flash session and can then sort
g Y 4

the

Sessions a

8196 M

For multiple
allowed.

The MVCI
ECU Base

In a Multipl
can be use
with the usq

When usir
ShortName

Figure 115

cording to this priority.

uitiple ECU jobs

ECU jobs the location [MultipleEcuJob] is used. This location only contains jobs;yno services
Hiagnostic server will provide the mechanism to list the locations (Protocels, Functional Gro
/ariant, ECU Variant) which are referred to in such a job.

bECUJob various Logical Links can be created. Thereby all theSe locations (e.g. different EC
d inside this Job. The Job writer handles the creation and déstruction of the location objects

d services. The Logical Links select the access paths.

g the method createlLogicalLinkByAccessKey for, 'a MultipleECUJob the parameter
PhysicalVehicleLink shall be ignored.

shows the relation between MCDMultipleECUJob'to MCDResponse (MCDDbResponse).

N
MCDMultipleEcuJob. C

AN
1

1

@DResult

N\
1

1

MCDResponses

1

1

are

ips,

Us)
, as

for

MCDResponse MCDDbResponse

Figure 115 — Relation between MCDMultipleECUJob to MCDResponse (MCDDbResponse)

A MultipleEcuJob delivers one runtime Response in the Result for the one and only existing DbResponse.
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8.19.7 Job execution

8.19.7.1 Single execution of a Job

Figure 116 shows the Job execution asynchronous.

T MCDEventHandler::
| onPrimitiveHasIntermediateResult()

MCDEventHandler::
executeAsync() - o Queue I onPrimitive Terminated()
7
/1

Client Application

MCDLogicallLink

ECU
DiagComPrimitive State elDLE ePENDING elDLE
Repetition State eNOT.REPEATING

1 no other DiagComPrimitive can be exécuted at this time,
I not interruptable by queue or repeated service

Figure-116 — Job execution asynchronous
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Figure 117 shows the Job execution synchronous.

executeSync() - - Queue ~— MCDResult
Client Application
MCDLogicalLink
ECU
DiagComPrimitive State elDLE ePENDING eIDLE

Repetitic

no o
“inot i

Sample:

DiagComP

n State eNOT_REPEATING

her DiagComPrimitive can be executed at this time;
nterruptable by queue or repeated service

Figure 117 — Job execution:synchronous

normal execution of a Single ECU_Job

rimitive method description

executeAsy
executeSyn

cancel()

Remark:

It is allowe
delivered.

Intermediat

nc() asynchronous start of Job execution

c()

synchronous startof*Job execution

quit Job execution as fast as possible or remove it from execution queue

d to execute~a job itself in a synchronous way, but in this way no intermediate results v

e results can only be delivered if the job is executed in an asynchronous way.

yere

All diagnostic services or jobs which will be executed inside a job had to be started synchronous
(executeSync () ).

States:

The repetition state of the Job execution is eNOT REPEATING.

The DiagComPrimitive state changes from eIDLE (initially; state before starting Job execution) to e PENDING
(state while execution) back to e IDLE (state after execution). The states of the DiagComPrimitive are set by
the MVCI diagnostic server.

198
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Results:
There can be only 0 or 1 FINAL result and several (0..n) INTERMEDIATE results.
All results (intermediate and final) are stored in a ring buffer.

Intermediate results can be complete result sets of the used diagnostic services. They are independent from
the final job result.

Requesting the result state or the result itself is allowed after getting the event
onPrimitiveHasIntermediateResult ().

Insifle a job only non-cyclic single diagnostic services and jobs can be executed, and these.shall be started
synghronous (see Figure 49).
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Every service or job inside a job has to be executed synchronously, because there is no possibility to get the
event announcing the termination of the work of the Service or job and transporting the result state. The
synchronous execution returns the result state as the return value, so that it can be evaluated. Mostly, the
results, especially the values from the results of the executed services, will be used to create a job result
(intermediate or final).

The next sequence diagram shows the execution of a job in a job. The job started by the Client will be called
OuterJob. The job started by the OuterdJob will be called Innerdob. The Innerdob is handled by the OuterJob
like a service. The execution of the source code of the InnerJob is like any job execution, but no intermediate
result will be evaluated by the OuterJob because of synchronous execution of the InnerJob.
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8.19.7.2 Repeated execution of Job
Jobs can be executed repeatedly, so that a job is repeated multiple times without having a loop statement in
the job. That is, the job does not “know” that it is executed multiple times in a loop. As a result, every

execution delivers one single result (as an final result). Jobs and Services act identically in cases of repeated
execution.

Figure 122 shows the Job execution repeated.

MCDEventHandler::onPrimitiveHasIntermediateResult()

MCDEventHandler:: MCDEventHandler:
onPrimitiveHasResult() onPrimijtiveRgpetitionStopped()
startRepetition() : updateRepetition | StopRepetition|

=

Parameter()

Cliet Application

MCDLogicalLink

ECU
DialComPrimitive State elDLE  ePEND elDLE elDLE
Repetition State eNOT_REP eREPEATING eNOT_REP

eNOJ_REP = eNOT_REPEATING; ePEND = ePENDING

no other DiagComPrimitive can be executed.at this time,
not interruptable by queue or repeated.service

Life time of repeated service
Figure 122 — Job execution repeated
Description: Repeated execution of a Job

Thel|time betweeniwo repeated executions will be set by Client Application and is not stored in datgbase.

DiagComPrimitive method description:

stprtRepetition () start of DiagComPrimitive execution, after passing the
queue, the job will live in a loop and start acfi (not
through the queue)

stopRepetition () quit DiagComPrimitive execution

cancel () quit DiagComPrimitive execution as fast as possible

updateRepetitionParameter () in the state elDLE the job parameter can be changed; this

method does not go through the queue
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States:

The repetition state changes from eNOT REPEATING (before startRepetition()) to eREPEATING
(after startRepetition() and back to eNOT REPEATING (after stopRepetition() or
cancel ()).

The DiagComPrimitive state changes from eIDLE to e PENDING is made every time the Client Application
starts a method that goes through the queue until the end of this method (e.g. startRepetition () ), not
for repeated execution, updateRepetitionParameters and stopRepetition.

Results:

There can pe one or more results stored in the ring buffer. For each completed Job execution gxactly lone
result is retyrned by the Job processor. The result of a Job is based on a DB template, which can be either a
positive or (in future) a negative template. In cases of repeated execution, every execution cycle-can resylt in
a different result because each execution of a Job is independent of previous executions. This\result is pagsed
on to the JgbAPI using sendFinalResult. After the result has been entered to the result ring buffer by the
MVCI diagmpostic server, the sending of the event onPrimitiveHasResult takes place. Additionally,
there might|be intermediate results at the Job execution. These results are reported. 16 the JobAPI by mgans
of sendIntermediateResults and after being entered to the result buffer, these results wil| be
indicated tp the application by sending the event onPrimitiveHasIntermediateResult. [The
sending of intermediate results is Job specific and is an addition to the repeated execution of DiagServiceq. All
results (intgrmediate and final results) have to correspond to the Respagnse Database Template of the Job.
Requesting|the result state, the number of results or the result(s) is;allowed after getting one of the events
onPrimitjiveHasResult oronPrimitiveRepetitionStiopped.

8.19.8 Allowed java libraries

A Java job |s usually executed within the runtime environment of the MVCI diagnostic server. Therefore,|any
lock-ups, memory leaks, exception conditions or performance issues caused by job code can potentially
degrade th¢ MVCI diagnostic server performance or ‘even render it completely useless. For this reason,|it is
strongly suggested that a Java job (including the. associated libraries defined in the ODX data) only use] the
external libdaries listed in Table 29.
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Table 29 — Allowed Java Libraries

Package Allowed Classes Description

Java.lang Boolean, Byte, Character, Character.Subset, | Provides classes that are fundamental to
Character.UnicodeBlock, Class, Double, Float, Integer, Long, | the design of the Java programming
Math, Number, Object, Short, StrictMath, String, StringBuffer, | language.
Throwable, Void, ArithmeticException,
ArraylndexOutOfBoundsException, ArrayStoreException,
ClassCastException, ClassNotFoundException,
CloneNotSupportedException, Exception,
lllegalAccessException, lllegalArgumentException,
IIlegdlIVIUIIilUIOLdlEEXLBpLiUII, IIIBngDldLEEXLBpLiUII,
lllegalThreadStateException,  IndexOutOfBoundsException,
InstantiationException, InterruptedException,
NegativeArraySizeException, NoSuchFieldException,
NoSuchMethodException, NullPointerException,
NumberFormatException, RuntimeException,
SecurityException, StringlndexOutOfBoundsException,
UnsupportedOperationException, AbstractMethodError,
AssertionError, ClassCircularityError, ClassFormatError,
Error, ExceptionInlnitializerError, lllegalAccessError,
IncompatibleClassChangeError, InstantiationError,
InternalError, LinkageError, NoClassDefFoundError,
NoSuchFieldError, NoSuchMethodError, OutOfMemoryError,
StackOverflowError, ThreadDeath, UnknownError;
UnsatisfiedLinkError, UnsupportedClassVersionError,
VerifyError, VirtualMachineError

Java.math | All classes allowed Provides classes for performing arbitrary-
precision integer arithmetic | (Biginteger)
and arbitrary-precision decimpl arithmetic
(BigDecimal).

Javia.text All classes allowed Provides Classes and interfaces for
handling text, dates, numbers, and
messages in a manner indgpendent of
natural languages.

Java.util ArrayList, Arrays, BitSet; Collections, Date (no deprecated | Contains the collections | framework,

methods), Gregorian€alendar, HashMap, HashSet, [ legacy collection classes, epent model,
Hashtable, LinkedList; Random, SimpleTimeZone, Stack, | date and time facilities,
StringTokenizer, ( TimeZone, TreeMap, TreeSet, Vector, |internationalisation, and mjiscellaneous
WeakHashMap; ConcurrentModificationException, | utility classes (a string tpkeniser, a
EmptyStacKException, MissingResourceException, | random-number generator, |and a bit
NoSuchElementException, TooManyListenersException array).

asgm.mcd | All classes allowed Provides interfaces for interadgting with the
MVCI diagnostic server

asgdm.d Al classes allowed Provides interfaces for interacfing with the
MVCI diagnostic server

asgm.job All classes allowed Provides interfaces for interagting with the
v Cidfagnosticserver

NOTE The usage of external libraries is potentially harmful, as the MVCI diagnostic server is not able to control or

restrict what is being done by job code. Therefore, server vendors are not to be held liable for any damage caused by a
Java job using external libraries.

Java jobs are allowed to use standard Java class inheritance mechanisms. The general rules and practices of
Java programming and class loading apply, e.g. it is recommended to use packages to avoid naming conflicts.
For further information on Java programming guidelines and relevant style guides, please refer to the Sun
Java documentation pages.
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To be able to use packages with Java Jobs, classes have to be given fully-qualified in the source code, Java
code has to be given including subdirectories (path of packages), and for jar-files the entry point has to be
given fully-qualified (+ jar-file including path).

8.19.9 Naming conventions

Job files use the name: MCD3_jobname.java. The name is built with the MCD3 prefix and the job name. The
major version, minor version and revision shall be placed in the @version attribute of the Java source code.

Shortname of the Job object at the APl and the name of the Job file (source code) can differ. If more than one
source code-is nccignnd to_a Job these source codes need to he Qnmnnﬁr‘nlly nqui\/nlnm‘ As_this is not

decidable b,

In the diag
correct pac

8.19.10 Job Communication Parameter handling

If a Java jq
MCDProtd
parameters
the job hag
MCDProtog

therefore unexpected changes to the communication parameters of a logical link at runtime.

Please notsd
have local
and overwr

8.19.11 Job Result Generation

The constrd
class. Thes
response p
source CoQ
MCDRespdg
setting the
response wj

The starting
created the|
multiplexers
structure:

Fields

y any algorithm, the data engineer has to take care that this rule is fulfilled.

nostic server, the base directory of Java Jobs should be configurable to be able to‘extract
age structure from a Java code’s path description.

b needs to alter the currently valid communication parameters, it should use and executg
colParameterSet primitive within its code. Please note that all.changes to communicg

terminated — just as if the application had issued the same&_change. However, the usag
olParameterSets in a Java job's code is considered harmful as _this can cause undocumented

that in contrast to DIAG-COMMs, SINGLE-ECU-JOBs and MULTIPLE-ECU-JOBs ca
ommunication parameters. As a result, the MVCI diagnostic server is not required to handle |
tten communication parameters for Java jobs.

ction of a job's result object structure isyachieved by a set of methods provided by the MCDJo
e methods and their usage are déscribed in this section. Because a job has one set of pos
prameters and one set of negative response parameters, it has to be decided within the j
de whether a positive _o@n*a negative response is to be created before ca
nses: :add (MCDDbLocation dbLocation, boolean isPositive true)
isPositive flag to either ‘trie or false, it is possible to create a negative as well as a pos
thin job source code:

point for a jobaesult is its database template. Based upon this, a corresponding result structu
same way as*for 'normal' diagnostic services. In case of dynamic result elements (fields/arr
and envirenment data), the job code has additional possibilities when creating the re

ef-the job create an arbitrary number of elements of one given sub-element.

the

an
tion

caused by an MCDProtocolParameterSet executed within a Java job will be persistent after

e of
and

hnot
bcal

DApI
tive
pb's
ling

tive
e is

By'S,
sult

— A multi

The sa

plexer (MUX) lets the job choose between one of many branches.

me applies for env-data elements, which are a part of DTC handling.

These dynamic elements can occur at any level of the result structure.

If a dynamic element has to be created, the job has to choose which and how many of the selectable
sub-elements are to be included in the response structure. In cases of a field (array), an element is added
using the MCDResponseParameters: :addElement () and

MCDResponseParameters: :addElementWithContent (...) method. In cases of a dynamic element
of the type multiplexer, the respective branch is added using the

MCDResponseParameters: :addMuxBranch* (..) method. On the level of an element of type
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is

Other than that, complex (structured) elements of type e ENVDATADESC and e STRUCTURE are handled like

any

Tab

other simple element and are inserted into the response structure in the same way.

le 30 defines the methods for result construction in Jobs.

Table 30 — Methods for result construction in Jobs

— DOP Type | ___ MCDResponseParameter Methods Used by Datalyjpe

Coinplex DOP addElement for Fields
addElementWithContent
addEnvDataByDTC at EnvDataDesc
addMuxBranch for MuxBranch
addMuxBranchByIndex
addMuxBranchByIndexWithContent
addMuxBranchByMuxValue
addMuxBranchWithContent
setParameterWithName for simple DOPs

Simple DOP setvalue for simple DOPs

A jgb's result structure has to be constructed anew for each job run. However, it is possible to feuse result

obje

cts for intermediate results by temporarily storing and copying the result structure(s) within the

When creating, adding or selecting a multiplexer branch to a result structure, the MVCI diagn

veri
eac
tem

Inc
valy
MCI]
DO
with

An
corf
rang

ies the relevant data using the job's*database template. That way result structure integrity
n step of response construction,-and it is guaranteed that the output format corresponds to th
blate.

hses of some of the complex DOPs (eFIELD, eMULTIPLEXER, eSTRUCTURE, eENVDATA),
es of these _elements (which the client application retrieves by ¢
ResponseParaméter.getValue () method of the elements that correspond to the
Ps) are updated~internally by the MVCI diagnostic server's job processor. They are not to
in the job soufcecode.

MCDResponseParameter used as a parameter for an addXXX (...) method needs to co

job code.

Dstic server
is tested at
e database

the internal
blling  the
e complex
be updated

mply to the

esponding MCDDbResponseParameter definition of the database response object (strua

does

es).\Otherwise, the addXXX (...) method throws an MCDException. If the passed para

ture, types,
eter value

Rules for MCDResponseParameters: :addElementWithContent (..) - Content is copied for:

MCDError and Error Availability,
MCDResponseParameters,

MCDValue.

Rules for MCDResponseParameters: :addMuxBranchByIndexWithContent (..):
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— The target MCDResponseParameter is of type eMULTIPLEXER. Otherwise an MCDException
will be thrown.

— The parameter index is the index of the target MUX-branch. It selects the MUX-branch in the DB-template
of the target MCDResponseParameter which is to be used for validity checks.

— The elements of the MCDResponseParameters collection used as the content parameter represent
the (complex) values of the top-level elements of the target MUX branch, in the order (by index) they are
placed in the collection. That is, the values of the first element inside the target MUX branch are copied
from the first element in the source collection.

— For co
target |
MCDRH4

Rules for M

—  The tar

bying the content of every element in the source collection to the corresponding element in
IUX branch, the same rules apply as for
sponseParameters: :addElementWithContent (..).

CDResponseParameters: :addMuxBranchWithContent (..):

get is of type eMULTIPLEXER.

— The branch parameter identifies the branch of the target MUX-branch. That is,-it selects the MUX-brz

in the [

B-template of the target MCDResponseParameter which is to be'used for validity checks.

— The elg¢gments of the MCDResponseParameters collection used as“the content parameter represent

(complex) values of the top-level elements of the target MUX branch, in the order (by index) they
placed|in the collection. That is, the values of the first element:inside the target MUX branch are co
from the first element in the source collection.

— For copying the content of every element in the source* collection to the corresponding element in
target MUX branch, the same rules apply as for
MCDRgsponseParameters::addElementWithContent (...).

Rules for ML DResponseParameters: :addBnvDataByDTC (..) :parameters:

— Adds @ single structured response, parameter of type eENVDATA to the collection of respg
parameters.

— Parent| element of this response parameter needs to be of type eENVDATADESC. Otherwise

MCDE

—  Similar|
dynam

— Return

ception will be thrown;

y to addMuxBranch (), an 'empty’ response parameter structure is added up to the
c element. Empty means that no parameter values have been filled in.

5 the«response parameter of type eENVDATA which was added to the collection of respg

parame
For paifa

— Th

the

nch

the
are
bied

the

nse

an

e corresponding eTABLE KEY parameter has a valid MCDValue — see a)

In this case, an eTABLE STRUCT parameter is handled like a static complex parameter (data type
eSTRUCTURE). Thus, all elements will be automatically inserted in the created result structure up to
the first dynamic result element.
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In this case, an eTABLE_STRUCT parameter is handled like a dynamic complex parameter. This
means that its sub-elements will not be automatically inserted in the result structure. Thus, a call to
getParameters() for this eTABLE_STRUCT parameter will deliver an empty collection. As soon as a

valid MCDValue is set for the corresponding eTABLE_KEY parameter, the sub-elements
and the result structure and can be retrieved by calling the getParameters() method.

are filled in

a) A parameter of type eTABLE KEY will have a valid MCDValue in cases of static parameter definition or
in cases of dynamic parameter definition where either a default value is defined in the database or a

b)

8.19.12 Job template SingleEcuJob

Thig template is in the package called ‘asam.job'.

/*

/**

pad
imp

pub

value is already set through the job at runtime

An eTABLE KEY parameter will have a not initialized MCDValue in cases of dynamig
definition and neither a default value is defined in the database nor a value was set by the’job

* SingleEcuJobTemplate.java
* SingleEcudob

* Created March 2005

*/

*

* @author MVCI diagnostic server standardization group
* @version 3.00.00

*/

kage asam.job;

ort asam.d.*;

lic interface SinglekctuUobTemplate

/** executes this\ SingleEcudob */
/** and sets the~input parameters for this SingleEcudob */
public void egxeCute

(MCDRegdegtParameters inputParameters,

MCDJoPBApi1 jobHandler,

MCDEQgicallLink link,

MCDSingleEcudob apidobObject) throws MCDException;

parameter
at runtime.

8.19.13 Job template MultipleEcuJob

This template is in the package called 'asam.job'.

/*

/**

* MultipleEcudobTemplate.java
* MultipleEcudob

* Created March 2005

*/

*

* @author MVCI diagnostic server standardization group

© I1SO 2012 — All rights reserved

211


https://standardsiso.com/api/?name=c08893589066bbbc6b9e545bdc07b4ca

ISO 22900-3:2012(E)

* @version 3.00.00
*/
package asam.job;
import asam.d.*;

public interface MultipleEcuJobTemplate
{
/** executes this MultipleEcudob */
/** sets the input parameters for this MultipleEcudob */
public void execute
(MCDRequestParameters inputParameters,
MJDJobApi jobHandler,
MdDLogicallLink link,
MJDMultipleEcuJdob apiJdobObject,
MJDProject project) throws MCDException;

8.19.14 Job template FlashJob
This template is in the package called ‘asam.job'.

/*
* FlaphJobTemplate.java
* FlaghJob
* Crepted March 2005
*/
/**
*
* @author MVCI diagnostic server standandization group
* @veksion 3.00.00

*/

package gsam.job;
import agam.d.*;

public interface FlashJobTemptate
{
/** ekecutes this FlashJob */
/** sets the input p@rameters for this FlashJob */
publif void executg
(MCDRequestPatameters inputParameters,
MJDJobApi jobHandler,
MJQDLogicadliink link,
MJDFlashdob apiJdobObject,
MJDDbFPashSession session) throws MCDException;

8.20 ECU configuration

8.20.1 Introduction

ECU configuration, also known as variant coding, describes the data elements and the process of configuring
an ECU — either in the vehicle or in a test bench. The feature of ECU configuration is optional in a diagnostic
server. That means that a diagnostic server implementation may not support ECU configuration and still be
considered standard conformant.

In ECU configuration, an ECU is integrated into its vehicle environment (functional environment as well as
electrical environment). For this purpose, two different types of configuration information can be distinguished
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— functional configuration and non-functional configuration information. By means of functional configuration
information, setup information on the electrical and digital network within a vehicle is written to ECUs. For
example, the presence of a GPS antenna system can be notified to an infotainment ECU. Furthermore,
software features can be enabled and disabled by means of functional configuration information. In contrast,
non-functional configuration information comprises all kinds of additional information which does not change a
vehicle's behaviour or functionality. For example, the vehicle colour or the interior colour can be written to an
ECU by means of non-functional configuration information. This non-functional information can be used to, for
example, identify the correct replacement part in the service workshops.

Both functional and non-functional configuration information are passed to or read from an ECU by means of
configuration strings where each configuration string typically contains more than one piece of configuration
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the
strin

8.2(
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the
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For
is &
MCI]
obje
MCII
iden
MCI]

Evel
MCI
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rmation. That is, a single configuration string contains information on a set of configuratiop, i
N configuration item either represents a functional or a non-functional configuration informat
difference between functional and non-functional configuration information is not visible)in’a c
g anymore. Technically, a configuration string is represented by a byte array.

.2 ECU Configuration database part
his section, the database part of the ECU configuration functionality .of the diagnostic se
cribed. As this database part is closely related to ODX structures, the ODX elements which cg
rtain type of MVCI diagnostic server object are given in parentheses. The central terms and s
F-CU configuration database part are illustrated in Figure 124. For more detail on the ODX rej
CU configuration data, see ODX specification ISO 22901-1.

describing the structure and the content of a certain type-of configuration string, each configu
ssociated with a database pattern. Such a databaséJpattern is represented by an obj
DbConfigurationRecord (CONFIG-RECORD). Multiple MCDDbConfigurati
cts can be contained in a configuration data container of type MCDDbConfiguratio
DbConfigurationRecord can have a aunique identifier associated, the so-called (|
tifier (CONFIG-ID). The configuration~™ ID allows to directly address
DbConfigurationRecord in the scope of a MCDDbConfigurationData.
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Figure 123 shows the Terms and Structure ECU Configuration Database Part.

MCDDbltemValue

CONFIG-ID g;Eg"x'g/é\gg,fg DATA-ID
e.g. BCM1104 A e.g. BCM110420070321

0| FJC] 31 v /ﬁmFﬁlssamFgﬂ
5L aung 20 FEEnECRaininEn

e y
MCDDbCqnfigurationltem
(CONFIG-ITEM)

MCDDbDataRecord
(DATA-RECORD)

\\/_J e.g. OxOF O0xC3 0x56 OxAF 0x99

MCDDbConfigurationRecord
(CONFIG-RECORD)

Figure 123 — Terms and Structure ECU Configuration Database Part

The following subclasses of MCDDbConfigurationItem exist, to be able to distinguish different typgs of
configuratign items:

— MCDDH{ConfigurationIdItem (CONFIG-IDATEM) — defines the position in a configuration sfring
and [the bytes that will be occupied by the configuration identifier of | an
MCDDYConfigurationRecord at runtime:

— MCDDYDataIdItem (DATA-ID-ITEM) — defines the position in a configuration string and the bytes|that
will be| occupied by the data identifier of an MCDDbDataRecord that has been used to defirle a
configyration string at runtime.

— MCDDHSystemItem (SYSTHEM-ITEM) — defines the position and the bytes in a configuration string|that
will be ffilled with the value of the system parameter referenced by this element. An overview of sygtem
parameters is shown-in.Annex B.

— MCDDH{Optiorltem (OPTION-ITEM) — defines the position and the bytes in a configuration string[that
repres¢nt a cerfain configuration option. Option items represent functional or non-functional configurgtion
informgtior\ which can be altered by the user. Similarly to request or response parameters, a vplue
domair] isassociated with an option item.

In contrast to any other kind of MCDDbConfigurationItem, MCDDbOptionItems provide a physical
default value and optionally a set of MCDDbItemValue objects. Similarly to a text table in cases of a
request or response parameter, this set of type MCDDbItemValues defines an enumeration of possible
values of an MCDDbOptionItem. Every MCDDbItemValue has a constant physical value and optionally
a meaning and a description. The physical value is the value to be placed in a configuration string at runtime,
if the corresponding item value is selected. The meaning provides a human readable phrase which illustrates
this option item’s value. For example, the meaning ‘available’ could be assigned to an MCDDbItemValue
which is associated with an MCDDbOptionItem named ‘FoglLights’.

The description of an MCDDbItemValue gives more elaborate information on the value’s meaning and can
be used to describe the effect caused in the ECU when setting this value. Both meaning and description can
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be internationalised as already known from LONGNAMEs and DESCRIPTIONs in cases of other MVCI
diagnostic server objects. That is, an ID can be defined in the ODX data which is to be resolved against an
external data space for the internationalised string.

Furthermore, an MCDDbItemValue can optionally have a key and a rule assigned. The key is a unique
identifier of an MCDDbItemValue within its superior option item. It can be used to obtain a certain
MCDDbItemValue without knowing its ShortName.
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Figure 124 shows the ECU Configuration Model — Database part.
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MCDDbSystem (<@ MCDDbSYstemitem N
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MCDDbDatalldtem 0.1
<<D>>
MCDDbCodingData
0.1 <<D>> <<D>>
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<<enumD>>
MCDFlashDataFormat
1 <<D>>
MCDDbOptionltems
<<D>>
MCDDbOptionltem
1
%1 <<M.C,D>> <<D>>
MCDValue [~ MCDDbltemValues
0.1
<<D>>
MCDDbltemValue O

Figure 124 — ECU Configuration Model — Database part
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While Figure 124 shows the classes that provide the database part of
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feature, Figure 125 indicates audience-related metadata as regards these elements.

<<D>>
MCDDbConfiguration
Record

disabled
1

enabled

1

4

enabled

<<D>>
MCDDbDataRecord

0..

3:2012(E)

the ECU Configuration

MCDAudience

disabled

<<D>>
MCDDbAd(ditional
Audiences

<<D>>

>

MCDDbAdditional

<<D>>

Audience

o

Def:
obje
can
iden

<<D>>

1 MCDDbltemValue

1

ite

.1

read

disabled

7

enabled Write
disable Write
enabled Read
disable Read

—>

<<D>>
MCDDbOptionltem

Figure 125 — MCDAudience

hult configuration strings which comply to an MCDDbConfigutationRecord are repf
cts of type MCDDbDataRecord (DATA-RECORD). That is, ferievery CONFIG-RECORD, th
contain zero or more default values, each represented by its’ owh DATA-RECORD. To be able
tify and address a certain default configuration string, annMCDDbDataRecord is associate

esented by
e ODX data
to uniquely
| with a so-

call¢d data identifier (DATA-ID). Alternatively, the key assignéed to an MCDDbDataRecord can b¢ used.

Insi
be ¢

is represented by an element of type MCDDbCGadingData, the filename can be marked as

Sim
tob
bou
con
filen
Reg
met
with

The
resy

je an MCDDbDataRecord, the configuration string is stored as binary data. This binary dat
irectly contained in the ODX data or it can be placed in an external file. In cases of an externa

larly to flash data, a late-bound file, is loaded by a diagnostic server as late as possible. That
e loaded latest when the binary data ‘is-accessed for the first time. Furthermore, the filenam
hd data file can contain wildcards::The wildcards which can be used in late-bound data
orm to basic regular expressions (BRE) as supported by IEEE Std 1003.1-2001 ! In this cass
ame needs to be resolved attruntime. The filenames for data files in ODX should be given
ource Identifiers (URIs). See-RFC 3305 ™ and related documents for more details. In thi
hod MCDDbDataRecond;iigetBinaryData () does not return any data. For late-boun

binary data céntained in an MCDDbDataRecord or referenced by an MCDDbCoq
ectively, can be.formatted. The following data formats are supported (see also flash programm
Intel-Hex Records — formatted binary data including segment (address) information.

Motorola-S Records — formatted binary data including segment (address) information.

b can either
| file, which
ate-bound’.
is, it needs
e of a late-
files should
, the actual
as Uniform
5 case, the

D

d data files

wildcards in the filename; only the runtime part of ECU configuration is able to resolve the nanpe.

lingData,
ing):

Plain binary data — binary large object without any segment or address information.

Segmented binary data referenced from an MCDDbDataRecord (intern or external) shall define values for at
least all addresses from zero to size of configuration record minus 1. For each of these addresses, exactly
one value shall be given, i.e. no gaps and no overlapping segments are allowed.

The size of a configuration record (configuration string) in bytes is the maximum of the sums of the SOURCE-
START-ADDRESS and the UNCOMPRESSED-SIZE from its DIAG-COMM-DATA-CONNECTORSs given by
the ODX data.
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If the value returned by MCDDbCodingData: : isLateBound () is ‘false’ at a reference to an external
resource file (e.g. job code, flash data, coding data) is considered a guarantee that the content of this
resource file will not change while a diagnostic server is running. More precisely, the content of the external
resource file shall be static for the time between MCDSystem::selectProjectXXX () and
MCDSystem: :deselectProject () for the same project.

Note that exchanging external resource files may lead to non-deterministic behaviour of a diagnostic server. In

particular, this statement holds when the LATEBOUND-DATAFILE attribute is set to ‘true’.

8.20.3

ECU Configuration Runtime Part

The databelase part of ECU configuration merely describes the structure and the possible value

configuratio
provides th
shown in Fi

\

At runtime
MCDConf i
ECU Base
MCDConf i

are created by adding & hew MCDConfigurationRecord to an MCDConfigurationReco

collection.
MCDConf i
MCDConf i

PIACPREAEP P =
~

MCDConpfigurationltem

n strings or configuration items associated with an ECU. The ECU configuration runtime
b classes to create, modify, read, and write configuration strings. The corresponding-classes
gure 127. An example illustrating the basics is shown in Figure 126.

MCDDbltemValue

HESHEREEE

Configuration String
e.g. OxOF 0xC3 0x56 OxAF 0x99

—

MCDConfigurationRecord
Figure 126 — Terms and(Structure ECU Configuration runtime part

, a single configuration._Jstring is represented by the value of an object of

gurationRecord. As-a configuration string is specific to an MCDDbLocation of a ce
Variant or ECU Variant, every MCDConfigurationRecord is stored in a collection of
gurationRecerds which is a member of an MCDLogicalLink. New configuration str

Existing .cofnfiguration strings can be discarded by removing the correspon
gurationRecord from the collection which contains this record. On removing
guratienRecord from the collection, contained DiagComPrimitives will also be removed.
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Figure 127 shows the ECU Configuration Model — Runtime part.

<<D>>
MCDLogicalLink

1

<<D>>
MCDConfiguration
Records

ISO 22900-3:2012(E)

Simjlatly to the database part, an MCDConfigurationRecord can be composed of obje

Figure 127 — ECU Configuration Model — Runtime part

<<D>>
MCDConfiguration
Record
0.1 0.1 1 1 1 1
<<D>> <<D>> <<D>> <<D>> %\/«D'» X MCD<;D>d>D'
MCDDataldltem MCDConfigurationlditem| | MCDSystemltems MCDOptionltems N\ CDWriteDiag (ELIDIEY
ComPrimitives ComPrimitives
<<D>> @ <<D>> <<D>>
MCDSystemltem 'QMCDOptionItem MCDDiagComPrimitive
]
-
<<D>g)
MCD@gurationltem
0.1 0.1
<<M,C,D>> <<D>>
MCDValue 0.1 MCDDbltemValue

MCDConfigurationItem. Again, different types of MCDConfigurationRecords exist:

cts of type

— MCDConfigurationIdItem — defines the position in a configuration string and the bytes that will

be occupied by

the configuration

identifier

of

the MCDDbConfigurationRecord an

MCDConfigurationRecord is based on. The value of this element cannot be altered by a client application.
Instead, the value is defined in the ODX data and will be automatically inserted into a configuration string
by the diagnostic server at runtime. In cases of an upload of configuration information from an ECU, the
value of a configuration ID item is read from the ECU.
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— MCDDataIdItem — defines the position in a configuration string and the bytes that will be occupied by
the data identifier of an MCDDbDataRecord that has been used to define a configuration string at
runtime. The value of this element can only be indirectly altered by a client application. The value is
defined in the ODX data and will be automatically inserted into a configuration string by the diagnostic
server at runtime whenever an MCDDbDataRecord is used to set the value of an
MCDConfigurationRecord (see below). In cases of an upload of configuration information from an
ECU, the value of a data ID item is read from the ECU.

MCDSystemItem — defines the position and the bytes in a configuration string that will be filled with the
value of the system parameter referenced by this element. The value of this element cannot be altered by

a clienf
diagno
a syste

MCDO¢
configy
can be

stic server at runtime. In cases of an upload of configuration information from an ECU, the yvalu
m item is read from the ECU.

tionItem — defines the position and the bytes in a configuration string that represent a ce
ration option. Option items represent functional or non-functional configuration information w
altered by a client application. Similarly to request or response parameters of-adiagnostic ser

the
e of

tain
hich
ice,

a valug domain is associated with an option item. In cases of an upload of configuration information from
an ECU, the value of an option item is read from the ECU.
The value df as MCDConfigurationRecord can be set in different ways
— By sett|ng the value free-form (setConfigurationRecord (A~BYTEFIELD
configRecordvalue));
— By settng the value by means of a selected MCDDbDataRe@ord
(setdJonfigurationRecordByDbObject (MCDDbBataRecord dbDataRecord));
— By setting appropriate  values at the MCDOptionItem objects referenced from | an
MCDCdnfigurationRecord,
In cases qf the former two options — entering a value free-form or overwriting the value with| an
MCDDbDatflaRecord — the diagnostic-/ server needs to re-calculate the values of | all
MCDConfilgurationItem objects .contained in the current MCDConfigurationRecord, | by
decomposing and translating the valué of the MCDConfigurationRecord appropriately. Whenever the
value of | an MCDOptionItem) is changed (see below), the value of the contaihing
MCDConfilgurationRecord ‘needs to be re-calculated by the diagnostic server from the values of all
contained MCDConfiguratiornItem objects.
The value| of an MCBéOptionItem can be changed either by entering a new value free-form
(MCDOptipnItemssetIitemValue (MCDValue newValue)) or by assigning the value of| an
MCDDbItdmValue (MCDOptionItem: :setltemValueByDbObject (MCDDbItemValue
dbItemvVglue)y:"In cases where a new MCDValue object is written to an MCDOptionItem, the value
represented by,this MCDValue object needs to match the value range of the MCDOptionItem. That isfthe
method MCDOUpTIonNITem: :Setltemvalue (MCDValue newvalue) can falrbecause of the foltowing
reasons:

MCDOptionItem.

The data type of the value represented by the MCDValue object does not match the data type of the

— The value represented by the MCDValue object is not within the value range (interval) defined for the

MCDOptionItem.

This value range can be obtained

MCDOptionItem: :getDbObject () : :getInterval ().
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The value represented by the MCDValue object cannot be converted into a corresponding coded value.
That is, the conversion associated with the corresponding MCDDbOptionItem in ODX failed.

The value represented by the MCDValue object cannot be translated into a corresponding
MCDDbItemValue. This translation only takes place in cases where the collection
MCDDbItemValues is not empty at the corresponding MCDDbOptionItem. In this case, the method
MCDOptionItem: :getMatchingDbItemValue () throws an exception
(MCDProgramViolationException, eRT ELEMENT NOT AVAILABLE).

In cases where the value of an MCDOptionItem is changed by assigning an MCDDbItemValue, the

valye of the MCDOptionItem is defined as the physical default value of this MCDDbItemV
method MCDOptionItem::setItemValueByDbObject (MCDDbItemValue dblt
failg, if the MCDDbItemValue supplied as parameter is not defined for the MCDDbOpt ton]
corresponds to the current MCDOptionItem. However, if an MCDOptionItem’ s‘value ca
using an MCDDbItemValue, the method MCDOptionItem: :getMatchingDklbemValusg
the MCDDbTItemValue which corresponds to the current value of the MCDOptignTtem.
8.2(

.4  Error Handling

On
MCI]
Con
MCII

Re
‘t
v

initialization or when setting a ConfigurationRecord, various,:errors can occur.
Response, the method MCDConfigurationRecord:&hasErrors () returns
figurationRecord is faulty. The containing MCDErrzOrs can be requested
ConfigurationRecord: :getErrors ().

In ¢
Con
erro
MCI
geft

ases of a ConfigurationRecord initialization or uploading a configuration string from an
figurationRecord that contains Configurationltems,*€.g. Optionltems, internal to physical value
rs can occur. Such an error will be added io\the corresponding Configurationltem. Re
ResponseParameter, the MCDConfiguwationItem offers the methods hasErx
Error ().

If on
be i
con
reg

e of the Configurationltems of the CoffigurationRecord has an error or the ConfigurationReco
hitialized with its DataRecord, at least one error with the error code eRT_CONFIGRECORD |
ained in the ConfigurationRecord. The error will be reset when the configuration string bec
arding the ODX template.

If tHe execution of a ConfigurationRecord’s Write-/ReadDiagComPrimitive contains errors, thes
alsq adopted to the CenfigurationRecord. The Write-/ReadDiagComPrimitives of the Configur:
neef to be executed in\the order given from ODX data. If the Write-/ReadDiagComPrimitives are
the wrong order, an“error with the error code eRT_WRONG_SERVICE_EXECUTION_ORDER is §
ConfigurationRecord: If one but not all ReadDiagComPrimitives are executed, the error with the
eRT_CONFIGRECORD_INCOMPLETE is added to the ConfigurationRecord. Note that the
exegution of \WriteDiagComPrimitives does not modify the ConfigRecord. In this case, the
eRT_CONFIGRECORD_INCOMPLETE is not added to the ConfigRecord.

alue. The
emValue)
tem which
h be set by
() delivers

gardin the
ue’ if the
a method

ECU to a
conversion
jarding the
or () and

rd could not
[INVALID is
pmes valid,

errors are
tionRecord
executed in
dded to the
error code
incomplete
error code

)e following

methods from an MCDConfigurationRecord object is called: setConfigurationRecord
(A BYTEFIELD configRecordValue), loadCodingData (A ASCIISTRING fileName),
setConfigurationRecordByDbObject (MCDDbDataRecord dbDataRecord),
getReadDiagComPrimitives (), getWriteDiagComPrimitives().

An error of a Configurationltem will be reset when the Configurationltem is set with a new value. This is the

case when the configuration string of a  ConfigurationRecord is set, e.g. \Vvia
MCDConfigurationRecord: :setConfigurationRecord (A BYTEFIELD
configRecordvalue). In case of an Optionltem, the new value can also be set via the
MCDOptionItem methods setItemValue (MCDValue value) and
setItemValueByDbObject (MCDDbItemValue dbItemValue).
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8.20.5 Initialising an MCDConfigurationRecord

Whenever a new MCDConfigurationRecord is created at a Logical Link, the diagnostic server needs to
initialise the value of the configuration record such that at first valid configuration string is created within this
configuration record. The initialisation of such an MCDConfigurationRecord shall be performed as
defined by the following rules (only one rule can apply to an MCDConfigurationRecord):

— If no MCDDbDataRecord objects are defined for the MCDDbConfigurationRecord the
MCDConfigurationRecord is based on and if no MCDDbOptionItems and no
MCDDbItemValues are given in the ODX data for this MCDConfigurationRecord, the
MCDCnfrigurationRecora’ s arue - Wwith
a valug. As a result, the method “hasError” returns ‘true’ for this bytefield.

— If no| MCDDbDataRecords and no MCDDbItemValues are given for cthe® cufrent
MCDCgnfigurationRecord in the ODX data but if this MCDConfigurationRégord contpins
MCDOgtionItems, then the MCDConfigurationRecord’s value will be dnijtialized with|the
physical default values of all these option items. These physical default values are mandatory for eyery
MCDDROptionItem.

— If no MCDDbDataRecords are given in the ODX data for the MCDDbCénfigurationRecord the
currenff MCDConfigurationRecord is based on but if option items and item values are given|the
MCDCdnfigurationRecord’ s value will be initialized with the<{physical default values of all ogtion
items. [ The physical default value shall match an MCDDb¥temValue of the corresponging
MCDDROptionItem.

— If exagtly one MCDDbDataRecord is referenced from\the MCDDbConfigurationRecord|the
currenf MCDConfigurationRecord is based on angiif no option items or item values are given, then
this MJDDbDataRecord will be used to initialise the’MCDConfigurationRecord’ s value. In|this
case |t is not relevant if a DEFAULT-DATA-RECORD (MCDDbConfigurationRecorf::
getDDefaultDataRecord () ) references aMCDDbDataRecord or not.

— If mor¢ than one MCDDbDataRecord is_referenced from the MCDDbConfigurationRecord|the
current MCDConfigurationRecord is based on, a DEFAULT-DATA-RECORD
MCDDHConfigurationRecordiytgetDbDefaultDataRecord() references a
MCDDhDataRecord and if yno option items or item values are given, then [this
MCDCdnfigurationRecdrd’ s value will not be initialised with this bytefield. As a result, the method
“‘hasEfror” returns ‘truelfor this bytefield.

— If exaclly one MCDBRBDataRecord, MCDDbOptionItems, and MCDDbItemValues are given for
the MODDbConfigurationRecord the current MCDConfigurationRecord is based on, then
the MJDConfigurationRecord’ s value will be initialised with the MCDDbDataRecord. In|this
case |t is\vnot relevant if a DEFAULT-DATA-RECORD MCDDbConfigurationRecord::
getDhDéfaultDataRecord () references an MCDDbDataRecord or not.

— If more than one MCDDbDataRecord, MCDDbOptionItems, and MCDDbItemValues are given
for the MCDDbConfigurationRecord the current MCDConfigurationRecord is based on, then
the MCDConfigurationRecord’ s value will be initialised with the physical default values of all
option items. In this <case it is not relevant if a DEFAULT-DATA-RECORD
MCDDbConfigurationRecord: :getDbDefaultDataRecord() references a
MCDDbDataRecord or not.
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8.20.6 Offline versus Online Configuration

Two different use cases have been defined in the context of ECU configuration — offline configuration and
online configuration. For offline configuration, it is required to be able to define new configuration strings or to
modify existing configuration strings without communicating with the corresponding ECU, e.g. because it is
currently not available in a vehicle or a test bench. In terms of MVCI diagnostic server, offline configuration
means that it shall be possible to create or modify an MCDConfigurationRecord, e.g. by assigning a
new value to this MCDConfigurationRecord or one of its MCDConfigurationItem objects. To
support offline configuration, it is possible to add new MCDConfigurationRecord objects to the
MCDConfigurationRecords collection associated with a LogicalLink while this link is in state

EFATED In thg csamag etatg it ic alen naccihlag to madifyan MCDCan 1 vt 1 Do~~~ i i
e ChEATEDr-the-same-state—it-Hs—alsop ble-te—+edifyanMchbcon ont ra-gontained in

7 T—TgTorrer

the pollection. In logical link state e CREATED, ho communication to an ECU is running.
For|online configuration, it is required to be able to initialise the value of an MCDConfiguratipnRecord
objgct with the current configuration string as stored in the corresponding ECU. -Online configuration is
supported in a diagnostic server by being able to use the same MCDConfigurdtifonRecorf to read a
configuration string from an ECU (upload, see 8.20.7.4) and to write this configuratien string back|to the ECU
aftef modification (download, see 8.20.7.3). Furthermore, it is possible to initialise a new
MCIPConfigurationRecord with the value of a default configuration string, that is, with the [value of an
MCIDbDataRecord (see 8.20.5). As a result, the following scenarios jnvonline configuration can| be realised
in alclient application:

— |upload of current configuration data from an ECU,

— |upload of current configuration data from an ECU and medification of this configuration data,
— | modification of a configuration record before download,

— |upload, modification and download of a configuration record,

— |initialisation of a configuration record with*a selected data record,

— |initialisation of a configuration record with a selected data record followed by a download.,

8.20.7 Uploading and Downloading Configuration Strings

8.20.7.1 Basics

Corffiguration_strings can be written to an ECU (download) and can be read from an ECU (upload). This
seclion desecribes how the upload and download of configuration strings can be performed with @ diagnostic
seryer.

In general, a configuration string can exceed the maximum size of a D-PDU which can be transfg¢rred to and
from an ECU via a LogicalLink and the diagnostic protocol the communication via this link is based on. Based
on the ODX schema, a configuration string can be transferred to and from an ECU in several fragments.

8.20.7.2 Decomposing a Configuration String for Transfer

Every configuration string is represented by an MCDConfigurationRecord in the diagnostic server. A
configuration string is transferred to and from an ECU by means of the DiagComPrimitives referenced from
such an MCDConfigurationRecord. For each of the directions upload and download, a separate set of
DiagComPrimitives is referenced (see Figure 124 and Figure 127) — a set of WriteDiagComPrimitives
(download) and a set of ReadDiagComPrimitives (upload).
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If a configuration string exceeds the maximum size that can be transferred with a single DiagComPrimitive,
each of the sets of ReadDiagComPrimitives and WriteDiagComPrimitives contains one DiagComPrimitive for
every piece the configuration strings needs to be decomposed into. The information on which piece is to be
transferred by which DiagComPrimitive and the size of these pieces is described by means of so-called DIAG-
COMM-DATA-CONNECTORSs in the ODX data (see Figure 168 “UML representation of ECU configuration:
DIAG-COMM-DATA-CONNECTOR” in ISO 22901-1). These DIAG-COMM-DATA-CONNECTORs are only
used internally within a diagnostic server, they are not exposed at the server's API.

Every DIAG-COMM-DATA-CONNECTOR refers to a piece of configuration string, a DiagComPrimitive,
request and/or response parameters, and optionally elements of type READ-PARAM-VALUE or WRITE-
PARAM-VALUE. The piece of the configuration string is identified by a start address in the configuration string
(starting at|zero) and an uncompressed size of the piece in bytes (see Figure 128 for illustration), [The
DiagComPrimitive (read or write) to be used as well as the request parameter to place the_ piecé of
configuratign string in (WriteDiagComPrimitive) or the response parameter to read the piece of configurgtion
string from [(ReadDiagComPrimitive) are referenced directly. READ-PARAM-VALUEs can be used to ofjtain
additional ipformation on the current piece of configuration string, e.g. its number, from the\response pf a
ReadDiagComPrimitive. WRITE-PARAM-VALUEs can be used to put additional informatien on the cufrent
piece of configuration string, e.g. its number, in the request of a WriteDiagComPrimitive,

MCDConfigurationRecord

0 10000
DIAG-COMM-DATA-CONNECTOR DIAG-COMM-DATA-CONNECTOR DIAG-COMM-DATA-CONNECTOR

1 2 3

Start Adress: 0 Start Adress: 3300 Start Adress: 6600

Uncompressed Size: 3300 Uncompressed Size: 33Q0 Uncompressed Size: 3400

DIAG-COMM-DATA-CONNECTOR

READ-PARAM- WRITE-PARAM-
|$22 O"OOI 1A 3B 2E 00 FF 3D| |$2E 01<OOI1A 3B 2E 00 FF 3D|
T READ-DATA T WRITE-DATA
Read-DiagomPrimitive Write-DiagComPrimitive
READ-DATA Response Parameter WRITE-DATA Request Parametgr

Figure 128, Example of a configuration string which is decomposed for transfer

8.20.7.3 Pownloading configuration records to an ECU

A single configuration string is written to an ECU, i.e. downloaded to this ECU as follows. First the collection of
MCDWriteDiagComPrimitives needs to be obtained from the corresponding
MCDConfigurationRecord by means of the method getWriteDiagComPrimitives (). The
content of this collection is defined as the DiagComPrimitives referenced from the corresponding WRITE-
DIAG-COMM-CONNECTORSs in the ODX data.
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