INTERNATIONAL
STANDARD

1ISO
14229

First edition
1998-07-15

Road vehicles — Diagnostic systems —

Diagnostic services specification

Véhicules routiers — Systemes de diagrnostic — Spécification fles services

de diagnostic

Reference number
1ISO 14229:1998(E)


https://standardsiso.com/api/?name=c59a7308ca5a994f6f6aca98347840bb

1ISO 14229:1998(E)

Contents Page
ST oTo] oL TP 1
N[0 g 0 F= LAY €= (=T €= o o = PP 2

3 Definitions and abBreViatioNS ............ooiiiiiiiiiiiiiiiiiiiiii e 2
3.1 Terms defined iN OTNET STANMOATTS oo ccorirreeeemneeeeeennsserrmnenssaaamnnasammmmnnasamremnasaaremnaseeeepmes 2
3.2 AQditional defiNitiONS ........eeiiiiiiiiiiiiiii e ST 2
G T0C T AN o] 0] €23/ =V [ 1= PSPPI S S 4

N o 1 V/=T ¢ 110 ] o PPN e ST 4
o R Vg (= = ox (o] 1SR U ZoPPPUSRR 4
4.2 OfSI SEIVICE ..ot sng e S e e 5
4.3 SEIVICE UESCIIPLION ...uuviiiiiiiiiiiiiieeiiee et e ettt et ettt et e e e e e e e e e e e e e e e e e e e sy bad s a e e e 6
4.4  Functional unit table ..............eeeiiiiiiiii e N 7

5 Paramgter SPECIfICAtION ........cevviiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeee e s 7
5.1 General pUrPOSE PAramMELtEIS ......cccciveeiiiiiiiiieeeeeeeeeeiieie s saae ke seeeestaa s s e s e eeeeeeeaasrana s 7
5.2 SEIVEIN IdENTTIEE oo e Se et e e e e e e e e e e e e e et e e e e e eeeeeeennes 7
5.3  Clientidentifier ......ooooiiiiiiiiii e B ettt e e e e e 8
5.4 Local identifier and common identifier ...........ooooe e 8
5.5 emory address and routing address ... i i 8
5.6 RESPONSE COUE ....oiiiiiiiiiiiiiie e ettt e e e e e e e e e e e e e eeees 8
5.7 Rpsponse code handling .........ccoovveeiiiii AN e v 12

6 Diagnosgtic management functional UNit ........ 00 ... 12
6.1  GENEIAI oo e 12
6.2  S[artDiagnNOStICSESSION SEIVICE L. 5t miiiiiiiiiiieeaeeeaeee i e e e e aaaeaeeeaaaeas 15
6.3 SIOPDIagNOStCSESSION SEIVICE c.iivviiiiiiiiii i i i e eee et e e e e e e e eaeeaees 15
6.4 SPCUIMIYACCESS SEIVICE ... muiurtererrrrrereeeeereeeieeettttettttttetteeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaasaaaanans e 16
6.5 TS I PIESENT SOIVICE L (i T i 17
6.6 EfCURESELE SEIVICE ... i eeiiitnua e e e e ettt a e e e e e e e e e et ettt e e e e e e e e e eeeaetnn e e eeeeeeeeennnennnnnns 18
6.7 RpadECUIAeNtifiCAtION SEIVICE .......euviiiiiiiiiiiieieeee e 19
6.8 DjsableNormalMessageTransSmiSSION SEIVICE ..........cccoieieeiiiiiimmmninnnnnneereeeeeeeeeeaeeeeeeee e hens 19
6.9 EpableNormallessageTranSmiSSION SEIVICE ........ccocevvvivviiiiiiiieieeeeee e e 20

7 Data TransmisSIior fUNCLONEAL UNIt ..........ooviiiiiiiiiiiiieeee s 21
7.1 SErvice ORfUNCLIONAl UNIT ....oooiiiiiiiieiiee e v 21
7.2 RpadDatalLocalldentifier SEIVICE ..........uuciiiiiiieee e 23
7.3 RpadDataByCommonldentifier SEIVICE ...........iiieeiiiiiiiiiiiiieeecie e 24
7.4 ReadMemOryBYAUUIESS SEIVICE .....cccccccuuurriirrririeeieeeeeeetaeeeeeaaaaaaaaaassssaasannnnnnsnrrrnnennneeeees 25
7.5 DynamicallyDefineLocalldentifier SEIVICE .........cccceiiiiiiiiiiiiice e 26
7.6  WriteDataByLoCalldentifier SEIVICE ...........uiiiiiiiiiiiiiiiiiiiiie e 28

© 1S0 1998

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, electronic
or mechanical, including photocopying and microfilm, without permission in writing from the publisher.

International Organization for Standardization
Case postale 56 « CH-1211 Genéve 20 « Switzerland
Internet  iso@iso.ch

Printed in Switzerland


https://standardsiso.com/api/?name=c59a7308ca5a994f6f6aca98347840bb

©1S0O

7.7
7.8
7.9
7.10

8 Stored data transmission functional unit

8.1
8.2
8.3
8.4
8.5

ISO 14229:1998(E)

WriteDataByCommonIldentifier SEIVICE .......covvuiiiiiiiiiii e e e e e e e eees
WriteMemoryBYAAAreSS SEIVICE .....ciiieiie bbbt eeeees
SetDAtARAIES SEIVICE ...ouuiuiiii e e e e e e e e e e e e e eeeennnans
StopRepeatedDataTranSMISSION SEIVICE .......euuriiiiiiiiiiiiieaeeeeeee e

7= 1T - | SR
ReadDiagnosticTroubleCodes SEIVICE ........ccooiiiiiiiiiiiie e
ReadDiagnosticTroubleCodesByStatuSs SEIVICE ..........eviiiiiiiiiiiiiiiiieeeeeeeee e
ReadStatusOfDiagnosticTroubleCodes ServiCe ..........coooviireiiiiiiiiiiiniee e
ReadFreezeFrameData service

8.6

9 Input
9.1
9.2
9.3

10 Rem
10.1
10.2
10.3
10.4
10.5
10.6
10.7

11 Upload/download functional UNit .............ccooeesSh oo e e

111
11.2
11.3
11.4
11.5

ClearDiagnosticInformation SEIVICE ........ccoiviiviiiiiciiiiiieeceeie e ee ey

Dutput Control funCtional UNIt ............eeeveiiiiiiiiiii e T,
LCT=T =T | TSR ST
InputOutputControlByLocalldentifier Service ... M
InputOutputControlByCommonldentifier Service ...........oooooeviien b i,

pte activation of routine functional Unit ...........cccccooviiiiim b
LT 01T = | P -
StartRoutineByLocalldentifiers ServiCe .......cccooevviviiiiiiieeccs e
StartRoUtiNEBYAdAIESS SEIVICE ......uuiiiiiiieeiiiie ey e ettt e e e e e e e e e e e eeeeees
StopRoutineByLocalldentifier SErviCe ...........uueeeeeeee ¥
StOPROULINEBYAAAIESS SEIVICE ...uiiiiiiii e e et e e e ettt e e e e e e e e eeeeeeeees
RequestRoutineResultsByLocalldentifier Service .5,
RequestRoutineResultsByLoCalAdAress ServiCe . ... ... iiiii i

LT 01T = | s
RequeStDOWNIOAA SEIVICE ....cciieeeeee e et e et e e e et e e e e e e e e e
RequestUpload SEIVICE ... i e e e e e e e e e e e e e eeeeaeees
TransferData SEIVICE ......ooooees i i ettt e e e e e e e



https://standardsiso.com/api/?name=c59a7308ca5a994f6f6aca98347840bb

1ISO 14229:1998(E) ©1SO

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, govermerntat—ard-Ton-govermentat, - trarsorm with SO, afsotakepart i the—work. 1SO
collaborateg closely with the International Electrotechnical Commission (IEC) on alhmatters of
electrotechmical standardization.

Draft Internptional Standards adopted by the technical committee are circulated to,thé member bodies
for voting. Publication as an International Standard requires approval by at leasty75 % of thg member
bodies cast|ng a vote.

Internationgl Standard ISO 14229 was prepared by Technical Committee~1SO/TC 22, Road| vehicles,
Subcommitiee SC 3, Electrical and electronic equipment.

Annex A of this International Standard is for information only.
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Introduction

This International Standard has been established in order to define common requirements for diagnostic
systems, whatever the serial data link is.

To achieve this, it is based on the Open Systems Interconnection (OSI) basic reference model in

accordan y en mapped
on this model, the services used by a diagnostic tester and an electronic control unit (ECU) are broken

into

- communnication services (layers 1 to 6), in accordance with figure 1.

. Application

Diagnostic data

Service Service Service Service
resp. indic.

Sefvice
definition

Diagnostic services

?AppLicaHor layer
. {Layer 7)

:Serial
‘data link

Implementation

Presentatipn layer (Layer 6)
Session Lajer {Layer 5)
Transport|layer (Layer &)
Network Ldyer (Layer 3)

Layers 6 to 3 are
no[ defined within
this standard

Dafa Link Layer
is hot defined
wifhin this
stgndard

: Communica
¢ {Layer 2)

Fion Layer

Physical Layer

: Physical L3 is fot defined
- {Layer 1) within this
; stgndard

Figure 1 — Mapping of the diagnostic services on the OSI Model

This International Standard contains references to SAE publications, which are regularly
amended/updated without any visible change (neither in the numbering, nor any additive letter, etc.). To
ensure precisely to which particular edition this International Standard refers, annex A gives the precise
dates of the SAE publications used.
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1 Scppe

This Intgrnational Standard specifies common requirements of diagnostic\Services wh

ch allow a

diagnosti¢ tester to control diagnostic functions in an on-vehicle electroniC control unit (e.g. electronic
fuel injegtion, automatic gearbox, anti-lock braking system, etc.) connected on a serigl data link
embedded in a road vehicle.

It specifigs generic services which allow the diagnostic tester<td stop or to resume nop-diagnostic
message|transmission on the data link.

This Intefnational Standard does not apply to non-diagnostic message transmission, nor tq use of the
communigation data link between two electronic control units.

This Intefnational Standard neither specifies implementation requirements, numerical valueqg of services

and parameters, nor requirements for the communication services.

The vehigle diagnostic architecture of this International Standard applies to
— a single tester that may be temporarily or permanently connected to the on-vehicle diagnostic data
link, and
— sevelal on-vehicle electronic¢ control units connected directly or indirectly.
See figurg 2.
Vehicle 1 Vehicle 2
Within the scope Within the scope
of this standard I of this standard B g
1 Il L1 U
Tester Gateway Tester
— ECU — ECU
— Ecu — ECU

In vehicle 1, the ECUs are connected over an internal data link and indirectly connected to the diagnostic data link
through a gateway. This standard applies to the diagnostic communications over the diagnostic data link; the
diagnostic communications over the internal data link may conform to this standard or to another protocol.

In vehicle 2, the ECUs are directly connected to the diagnostic data link.

Figure 2 — Vehicle diagnostic architecture
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Normative reference
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The following standard contains provisions which, through reference in this text, constitute provisions of
this International Standard. At the time of publication, the edition indicated was valid. All standards are
subject to revision, and parties to agreement based on this International Standard are encouraged to
investigate the possibility of applying the most recent edition of the standard indicated below. Members
of IEC and ISO maintain registers of currently valid International Standards.

ISO/IEC 10731:1994, Information technology — Open Systems Interconnection — Basic Reference
Modal — Conventions for the definition of OSI services.

3
3.1 Term

311
type

named set

3.1.2
bitstring typ
type whose

NOTE— T
codes could

3.1.3

integer type
a simple ty
including z€

NOTE — The range of type integer is not\specified.

3.1.4
diagnostic t
numerical
[SAE J 193

3.2 Addit

3.2.1

Definitions and abbreviations

5 defined in other standards

pf values
P
values are strings (sequences) of bits

he bitstring type is used if no range is defined except the number of bits used (e.g. diagnos
be represented by a sequence of bits).

pe with distinguished values which are the positive and the negative whole
ro

fouble code
common identifier for a fault condition identified by the on-board diagnosti
D]

onal definitions

tic trouble

numbers,

C system

diagnostic s

CIVILT

information exchange initiated by a client in order to require diagnostic information from a server or/and
to modify its behaviour for diagnostic purpose

3.2.2
client

function that is part of the tester and that makes use of the diagnostic services

NOTE — A tester normally makes use of other functions such as data base management, specific interpretation,
man-machine interface.
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3.2.3
server
function that is part of an ECU and that provides the diagnostic services

NOTE — This International Standard differentiates between the server (i.e. the function) and the ECU so that it
remains independent of the implementation.

3.2.4
tester
system that controls functions such as test, inspection, monitoring, or diagnosis of an on-vehicle ECU

NOTE — (Festers—ay—be—dedicated—to—a—speciie—type—oi—operators{e-g—a—sSean—toel—dedieatqd (o garage
mechanic$ or a test tool dedicated to assembly plant agents). They may also be dedicated to severahgr to all types
of operatofs.

3.25
diagnosti¢ data
data that|is located in the memory of an ECU which may be inspected and/or.possibly modlified by the
tester (dipgnostic data includes analogue inputs and outputs, digital inputs) and outputs, intermediate
values ard various status information)

EXAMPLH — Examples of diagnostic data: vehicle speed, throttle angle, fmirror position, system statug, etc.
Two typep of values are defined for diagnostic data:
— the current value: the value currently used by (or resulting from) the normal operation of the ECU;

— a stdgred value: an internal copy of the currentiwalue made at specific moments (d.9. when a
malfynction occurs or periodically); this copy issmade under the control of the ECU. Thg ECU is not
obliged to keep internal copies of its data fordiagnostic purposes, in which case the tester may only
request the current value.

3.2.6
diagnostit session
level of dlagnostic functionality provided by the server

EXAMPLH — Defining a repair shop or development testing session selects different ECU functionality (e.g.
access to pll memory locations-may only be allowed in the development testing session).

3.2.7
diagnostit routine
routine thiat is embedded in an ECU and that may be started by a Server upon a request fronp the Client

EXAMPLH —\t could either run instead of a normal operating program, or could be enabled in this mode and
executed With’the normal operating program. In the first case, normal operation for the Server is not pgssible. In the
second case, multiple diagnostic routines may be enabled that run while all other parts of the ECU are functioning
normally.

3.2.8
record
one or more diagnostic data elements that are referred to together by a single means of identification

EXAMPLE — A snapshot including various input/output data and trouble codes is an example of a record.

3.2.9
freeze frame
record of datas stored at the occurrence of an event
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NOTE — Services defined allow the tester to request data stored in a freeze frame.

©1SO

EXAMPLE — A freeze frame may be used to store the context of the ECU's operation either at periodic moments
or at the occurrence of a malfunction. The Server may maintain several freeze frames (e.g. the same context may
be stored several times as a trace of the N latest malfunctions, or each freeze frame may consist of a different

context).

3.2.10
functional u
set of functi

The followin

nit
onally close or complementary diagnostic services

g functional units have been identified:

- diagnosti

L management:

sequence of diagnostic interchanges between a client and a server;

- data trans
record. Thig

- stored data transmission:

values of a
periodically
upon reque
server's op¢

- input/outp
the ECU wh

- remote a
routines on

- upload do
or from the
3.3 Abbrg

OSl Open
ECU Elect

EXAMPLE —

managemen

Mmission:
functional unit may be used to request identification information;

this functional unit allows a client to request the server for t
record (for instance, the diagnostic trouble codes). A server may store record valu
or at the occurrence of a malfunction) in a freeze frame.<Fhis freeze frame may b
5t from the client. If the server supports multiple freeze-frames then the client may
pration;

it control:  this functional unit allows the client te, control the input and output peri
ere the server is present;

Ctivation of routine:  this functional unit”allows the client to control specific ¢
the ECU where the server is present;

wnload : this functional unit allows’the client to control the transfer of large blocks
server.

viations

Systems Interconnéection.

ronic Control Unit:

Systems \seonsidered as electronic control units:

system; etc.

anti-lock braking system (ABS

this functional unit allows the initialization and the termination of a

this functional unit allows a client to request the server for the Current values of a

ne stored
s (either
e cleared
trace the

pherals of

iagnostic

pf data to

),

engine

PID Paral[neterIDentifier.

4

4.1

Convention

Interactions

This International Standard is guided by the conventions adopted in the OSI service conventions
(ISO/IEC 10731) as they apply to the diagnostic services. These conventions specify the interactions
between the service user and the service provider. Information is passed between the service user and
the service provider by service primitives, which may convey parameters.

The distinct

ion between service and protocol is shown in figure 3.
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Diagnostic tester On-vehicle Electronic Control Unit

Protocol

4.2 OSY| service

This Inte
apply to t

- Service
across th

- Service
diagnosti

- Service
requeste
always th

- Reques

- Indicati
provider.

- Respon

provider fo the diagnosticlayer.

- Confirn
diagnosti

These co

Vehicle data link

Figure 3 — Services and protocol

national Standard makes use of the following conventions defined in ISO/IEC 10
he diagnostic services:

primitive: a service is transferred to or from the diagnostie layer by passing a serv,
e layer interface.

user: the service user is the diagnostic application which requests the sef
C layer. For diagnostic services described in this.laternational Standard, it is always

provider: the service provider is the diagnostic application which responds to
I by the service user. For diagnostic services described in this International Stg

e server.

| primitive: the request transfersthe service from the service user to the diagnostic
DN primitive:  the indication transfers the service from the diagnostic layer to
se primitive: the-response transfers an answer to an indication primitive from

hation primitive:  the confirmation transfers an answer to a request primitivi
C layer to-thie service user.

hventions are shown in figure 4.

/31 as they
ce primitive
vice of the
the client.

the service

\ndard, it is

layer.

the service

the service

e from the
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Request
primitive : rimitive

H Response PDU H

! Request PO !

Device of the service user Transmitted messages Device of the service provider

Figure 4 — Description of OSI service convention

4.3 Servige description

This subclaise defines the layout used to describe the diagnostic services.ltincludes:
- senjice purpose;
- seryice table;
- seryice procedure.

4.3.1 Servige purpose

This subclapse gives a brief outline of the functionality efthe service.

4.3.2 Servige table

request/indication, response/confirmation for’ positive or negative result. All have the same strugture. For

The desc:Etion of each service includes.:a table which lists the parameters of its primitives:
instance, taple 1 shows the ReadDataByCommonldentifier service table.

Table 1 — Example of service table

ReadDataByCemmonldentifier request

Record common identifier

Transmission mode
ReadDataByCommonldentifier positive response
Record common identifier

Record value

F?padDamRy(‘nmmnnldpntifipr npgm‘i\/p response
Response code

Record common identifier”

Transmission mode” u/C

cEImMI2ncL

1) Parameters of the request shall be repeated together.
C = condition: parameter may be present only if it was already in the request.

In all requests and responses, Client and Server Identifiers are mandatory, unless the service was
performed on a point-to-point communication. They are not shown in the table 1.

NOTE — The parameter Server Identifier may be included in the initialization phase for a point-to-point
communication (it will depend on the implementation).
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Under the "Service name" request are listed the parameters specific to the service request/indication.

Under the "Service name" positive response are listed the parameters specific to the service
response/confirmation in case the requested service has succeeded.

Under the "Service name" negative response  are listed the parameters specific to the service
response/confirmation in case the requested service has failed.

Parameters are indented under the service name.

For a given primitive, the presence of each parameter is described by one of the following values:

M andatory;

U er option: the parameter shall or shall not be supplied, depending on dynamic usage by the
anufacturer;

C cpnditional: the presence of the parameter depends upon other parameters within th¢ service;

—

S mandatory (unless specified otherwise) selection of a parameterfrom a parameter lig
4.3.3 Serpice procedure

This subglause provides a description of the actions performed:by the client and the server.

4.4 Fumctional unit table

Similar services are grouped into a functional unitZiThe description of each functional unif includes a
table whigh lists its services.

5 Parameter specification

5.1 Geperal purpose parameters

The strugture of a service makes reference to parameters exchanged between server and|client when
the servige is in progresse

The paramneters of gefieral purpose are specified in this clause. Parameters specific to a fupctional unit
are specified in the corresponding clause.

This Intefnational Standard gives a list for some parameters (e.g. the response code [parameter).
Outside thislist, some other parameter may be reserved either for future definition in the reyision of this
standard or Tor the System designers Specific USE.

5.2 Server identifier

This parameter identifies a server. This clause neither specifies the list of possible server identifiers, nor
defines a specific means for the client to get this list.

EXAMPLE 1 — Example of server identifiers are : ABS, engine management system.

EXAMPLE 2 — A server (e.g. the engine control) may be implemented in one ECU or distributed in several ECUs.
An ECU may include only one server or several servers. At present, in most cases, a server is implemented in one
ECU, and there is only one server in each ECU.
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5.3 Client identifier

©1SO

This parameter identifies a client. This clause neither specifies the list of possible client identifiers, nor
defines a specific means for the server to get this list.

EXAMPLE — Example of client identifier: Scan tool.

5.4 Local

identifier and common identifier

This subclause differentiates between local identifiers and common identifiers for the identification of a

record, inpy
A common

The interpré

EXAMPLE —

common ide
absolute pre

55 Mem

information
etc.) or mer
5.6 Resp

The respon
complete th

The standa
5.6.1 Gene
The service
5.6.2 Servig

It indicates

tfoutputor Toutine.
dentifier is understood in the same way by all servers supporting this identifier:
tation of a local identifier is server-specific.

The parameter identifier (PID) used by SAE J2190 and SAE J1979.are*a sub-set of the record
ntifier. For instance, in the SAE J1979 Recommended Practice, PID $0B.identifies the intakle manifold
bsure for every system. This data could be assigned a specific local idéntifier on some systems.
pry address and routine address

This paramieter identifies a specific server memory or routing’location. It contains all the necessary
to address any memory or routine location including memory type (e.g. RAM, EEPROM,
nory paging.
pnse code
5e code parameter is used withinsthe negative response to indicate that the server|could not
e request.

d list for this parameter.is described in the subclauses below.

al reject

is rejected but the server does not specify the reason of the rejection.

e not supported

that \the requested action will not be taken because the server does not support the
ervice.

requested S

EXAMPLE — The client requests a service of an advanced functional unit (e.g. data transfer) which is not

supported.

5.6.3 Subfu

nction not supported or invalid format

It indicates that the server does not support the arguments of the requested service or the format of the
argument bytes do not match the prescribed format for the specified service.

EXAMPLE — The client requests a ReadDataByLocalldentifier service, but the specified record local identifier
value is not supported by this server.
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5.6.4 Busy - RepeatRequest

The server has understood the service request, but it cannot execute at this time and will not start. In
order to get a positive response the client should repeat the request later.

EXAMPLE — This response code indicates that the server is temporarily too busy to perform the requested
operation. In this circumstance repetition of the request will eventually result in an affirmative response. This code
may be returned while a server is in the process of clearing stored codes or fetching information.

5.6.5 Conditions not correct or request sequence error

itions are not
pbccur when

5.6.6 Rolitine Not Complete or Service In Progress

This resgonse code is used to indicate that the message was properly received and the service is in
process, put not yet completed.

EXAMPLH — Whenever completion of the requested operation will exceed thé maximum response time limit, it is
appropriate to use the routine Not Complete or Service In Progress response code to lengthen the acceptable
response period.

5.6.7 Request out of range

It indicatgs that the requested action will not be taken because the server detects the request message
contains g data byte which attempts to substitute a value beyond its range of authority.

EXAMPLH — Attempting to modify a data byte of 111 when the data is only defined to 100.
5.6.8 Sedurity access denied

The service is rejected because the server's security strategy has not been satisfied by the client.
5.6.9 Invalid key

It indicatgs that security aceess has not been given because the server's security key was rjot matched
by the clignt (this counts @s'an attempt to gain security access).

5.6.10 Hxceed number of attempts

It indicates thatthe requested action will not be taken because the client has unsuccessfully attempted
to gain security access more times than the server's security strategy will allow.

5.6.11 Required time delay not expired

It indicates that the requested action will not be taken because the client’s latest attempt to gain security
access was initiated before the server’s required time-out period had elapsed.

5.6.12 Download not accepted

This response code indicates that an attempt to download to a server's memory cannot be accomplished
due to some fault condition.
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5.6.13 Improper download type

This response code indicates that an attempt to download to a server's memory cannot be accomplished
because the server does not support the type of download being attempted.

This code corresponds to parameters of the upload/download functional unit which are not defined in
this International Standard but which are likely to be used by manufacturers. Its definition shall therefore

be completed by the manufacturer depending on its specific upload/download protocol.

5.6.14 Can't Download to specified address

This respo

because thé¢

This code ¢
this Interna
be complets

5.6.15 Ca

This respon
because th
available.

This code ¢
this Interna
be complets

5.6.16 Upl

This respon
due to som¢
5.6.17 Img

This respon
because th¢

This code (¢
this Interna
be complets

5.6.18 Can't uplead from specified address

server does not recognlse the target address for the download as belng avallable

orresponds to parameters of the upload/download functional unit which are*not (
ional Standard but which are likely to be used by manufacturers. Its definition shall
bd by the manufacturer depending on its specific upload / download pratocol.

't download number of bytes requested

se code indicates that an attempt to download to a server's memory cannot be accg
2 server does not recognise the number of bytes requested for the download

orresponds to parameters of the upload/download-functional unit which are not (
ional Standard but which are likely to be used.bymanufacturers. Its definition shall
bd by the manufacturer depending on its specifie upload/download protocol.

pad not accepted

se code indicates that an attempt totupload from a server's memory cannot be accg
p fault condition.

roper upload type

se code indicates that an attempt to upload from a server's memory cannot be acca
b server does not support the type of upload being attempted.

orresponds to-parameters of the upload/download functional unit which are not (
ional Standard-but which are likely to be used by manufacturers. Its definition shall
bd by the-manufacturer depending on its specific upload/download protocol.

eamnadA tnAinatAc thaot A AttamAnt +A Al A A £ al Pavay L nnnnni- ha accd

mplished

lefined in

therefore

mplished

as being

lefined in

therefore

mplished

mplished

lefined in
therefore

This respo

because the server does not recognise the target address for

m-a-Ssense
LA

he

o o
VT O 1TTTC

upload as

H Mo
ST LUULT ITiUuivadic o trriat art (ALLCIII'JL v U'JIU(AU LLAY4] LILILAY4] rmut o ALULU

J
eing available.

mplished

This code corresponds to parameters of the upload/download functional unit which are not defined in
this International Standard but which are likely to be used by manufacturers. Its definition shall therefore
be completed by the manufacturer depending on its specific upload/download protocol.

5.6.19 Can't upload number of bytes requested

This response code indicates that an attempt to upload from an server's memory cannot be
accomplished because the server does not recognise the number of bytes requested for the upload as
being available.

10
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This code corresponds to parameters of the upload/download functional unit which are not defined in
this International Standard but which are likely to be used by manufacturers. Its definition shall therefore
be completed by the manufacturer depending on its specific upload/download protocol.

5.6.20 Transfer suspended

This response code indicates that a block transfer operation was halted due to some fault, but will be
completed later.

5.6.21 Transfer aborted

This resptmmﬁmmwrmmmmmmmmand will not
be completed later.

5.6.22 lllegal address in block transfer

This response code indicates that the starting address included in the block transfér request|message is
either out of range, protected, the wrong type of memory for receiving data, or cannot be Written to for
some regson.

This cod¢ corresponds to parameters of the upload/download functional unit which are ngt defined in
this Interpational Standard but which are likely to be used by manufacturers. Its definition shgll therefore
be completed by the manufacturer depending on its specific uplgad/download protocol.

5.6.23 lllegal byte count in block transfer

This resgonse code indicates that the number of data bytes included in the block trangfer request
message| is either more than the block transfer. gan accommodate, requires more menfory than is
available[at the requested starting address, or cannot be handled by the block transfer software.

This cod¢ corresponds to parameters of theLupload/download functional unit which are nagt defined in
this Interpational Standard but which are likely to be used by manufacturers. Its definition shgll therefore
be completed by the manufacturer depending on its specific upload/download protocol.

5.6.24 lllegal block transfer type

This resgonse code is used(to indicate that the block transfer type included in the request for block
transfer i$ not valid for this\application.

This cod¢ corresponds o parameters of the upload/download functional unit which are ngt defined in
this Interpational Standard but which are likely to be used by manufacturers. Its definition shgll therefore
be completed by-the manufacturer depending on its specific upload/download protocol.

5.6.25 Blocktransfer data checksum error

This response code is used to indicate that the block transfer data checksum calculated for the block
transfer message does not agree with the expected value.

This code corresponds to parameters of the upload/download functional unit which are not defined in

this International Standard but which are likely to be used by manufacturers. Its definition shall therefore
be completed by the manufacturer depending on its specific upload/download protocol.

5.6.26 Incorrect byte count during block transfer

This response code indicates that the number of bytes that was expected to be sent was not the same
as the number of bytes received.

11
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This code corresponds to parameters of the upload/download functional unit which are not defined in
this International Standard but which are likely to be used by manufacturers. Its definition shall therefore
be completed by the manufacturer depending on its specific upload/download protocol.

5.6.27 Request correctly received - Response pending

This response code is used to indicate that the message was received correctly, and that any
parameters included in the message were valid, but the action to be performed may not be completed
yet. This response code can be used to indicate that the message was properly received and shall not
be re-transmitted, but the receiving device is not yet ready to receive another request message.

5.6.28 Ma

These resp

Tufacturer specific todes

5.7 Response code handling

bnse codes are reserved to be specified by the vehicle manufacturer.

Figure 5 specifies the server behaviour on a client request message. This figure shows the logic as
specified in[ the description of the response codes and to be implemented in‘the server and| client as
appropriate
6 Diagnostic management functional unit
6.1 Genefal
6.1.1 Tablg 2 describes the diagnostic management functional unit.
Table 2 — Diagnostic management functional unit
Service name Description
StartDpiagnosticSession The client requests to start a diagnostic session wjth a
specific server
StopQiagnosticSession The client requests to stop the current diagnostic
session
SecurjityAccess The client requests to unlock a secured server
TestefPresent The client indicates to the server that it is still present
ECUReset The client forces the server to perform a reset.
ReadECUIldentification The client requests identification data from the senver
DisabjeNormalMessageTransmission | The client requests the server to stop transmitting [non-
diagnostic messages
EnableNermalMessageTransmission | The client requests the server to resume transmittjng
non-diagnostic messages
NOTE — ltis recalled that:
- the client is the function of the tester that makes use of the diagnostic services.
- the server is the function of the on-vehicle ECU that provides the diagnostic services.

6.1.2 The services of this functional unit make use of the following parameters:

Diagnostic mode
This parameter is used by the StartDiagnosticSession service to select the diagnostic session (specific
behaviour of the server). This International Standard neither specifies the list for this parameter, nor
defines a specific means for the server to get this list.

EXAMPLES — Repair shop, on-line, manufacturer specific, regulation, etc.

12
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C Start of service )

NO

Valid message ?7 No response message

YES

Requept message NO
supported ?

N
YES

Case #1
Extended P2 YES
fiming window ?

Case #2

Servicein
progress 7

Positive response
messdge ready ?

Case #3

YES
Server busy 7

YES

Case #4

YES
General reject ?

NO
Negative response Negative response
message, message, Negative response
general reject routine not complete messagp, service not
supported or
" Negative response Negative response Negative response subfjunction not
Positive regporise message
message any other message message Jpported
response code busy repeat request response pending

I

( End of service )

Figure 5 — Server positive and negative response message behaviour

13


https://standardsiso.com/api/?name=c59a7308ca5a994f6f6aca98347840bb

ISO 14229:1998(E)

Access mode
This parameter is used in the SecurityAccess service. It indicates to the server the step in progress for
this service, the level of security the client wants to access and the format of seed and key. Two values

are defined

Key

for the step in progress: Request seed and Send key.

This parameter is used by the SecurityAccess service to unlock a server.

©1SO

The key is computed by the client from the seed and sent to the server which compares it to its own

calculation result.

Seed

This pafameter is used by the SecurityAccess service to unlock a server.

The segd is supplied by the server in response to a request for security access bythe clienf.
Security Acgess status
This paramieter is used by the SecurityAccess service to indicate positive response to a r¢
indicates that the server's security strategy has been satisfied by the client.
One value [s defined for this parameter: Security access allowed along with a range of man
specific-vallies.
Response required
This parameter is used in the TesterPresent service.

Two values
Reset modg
This param
The possibl

Power
power 9

Power

are defined: Yes, No.
eter is used by the ECUReset service to. describe how the server has to perform
P values are:

Dn: the state of the server after the-performance of the reset shall be the same
upply is switched off and on again:

bn while maintaining the cemmunication: the state of the server after the performar

reset s
commu

Manufaturer-specific: this-reset mode value is manufacturer defined.

nall be the same as if.(the power supply is switched off and on again; further
hication link between the’/client and the server is maintained.

Reset statu
This param
requested r

|dentificatio

5
eset.

Nption

buest. It

Lfacturer-

[he reset.

as if the

ce of the
more the

pter is used by the ECUReset service to give to the client information about the status of the

This param

eter Is used by the ReadeCLUldentfication service 10 descripbe the Kind oT 1dentiTic

requested by the client.

Transmission level
This parameter is used by the DisableNormalMessageTransmission service. The structure of this
parameter is manufacturer specific.

14
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6.2 StartDiagnosticSession service

6.2.1 Service purpose

The purpose of this service is to switch the server from the previous operating mode (normal operation
or previous diagnostic mode) to a new diagnostic mode (e.g. repair shop, on-line, manufacturer, etc.).

6.2.2 Service table

Table 3d

efines the StartDiagnosticSession service

6.2.3 Ser

Upon req
condition

If valid, it

If not, th
paramete

The follov

— Systq
sSessi
curre

— The
proce
being

lable 5 — StartblagnosticsSession service

StartDia gnosticSession re quest

Diagnostic mode

StartDia gnosticSession positive res ponse
Diagnostic mode

StartDia gnosticSession ne gative res ponse
Response code

Diagnostic mode

cETwmwcCcmtZ

vice procedure

eiving a StartDiagnosticSession service indication Jprimitive, the server shall chq
5 for starting the diagnostic session are valid. These conditions are not specified.

will issue a StartDiagnosticSession responseprimitive with the positive response pa

e server will issue a StartDiagnosticSession response primitive with the negatiy
rs.

ving is valid:

m designers have the flexibility to use a StartDiagnosticSession service to stop
pn and start a new one._If the diagnostic mode requested by the client is the s
ht one, the server shall‘eontinue the active diagnostic session.

on-board devices.may need to alter their normal operation in order for the
dures to be effective. One example is that the system may need to reduce the am
sent on the—data link to make more time available for the diagnostic messag

possipility is that'the system may need to degrade its normal operation in order to be ablg

the d
data

agnostie requests. Systems that rely on data from modules being diagnosed may
rom those modules as frequently as normal.

ck that the

\rameters.

e response

a previous
ame as the

diagnostic
bunt of data
ps. Another
b to process
not receive

— This

echanism may be used 10 prevent a dilagnostiC session trom timing-out.

6.3 StopDiagnosticSession service

6.3.1 Service purpose

The purpose of this service is to allow the server to terminate correctly the current diagnostic session
(e.g. to perform some preventive actions) and to switch to the normal operation.
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6.3.2 Service table

Table 4 defines the StopDiagnosticSession service.

Table 4 — StopDiagnosticSession service

StopDiagnosticSession re guest
StopDiagnosticSession positive res ponse
StopDiagnosticSession ne gative res ponse
Response code

S unnlZ

6.3.3 Servig

Upon rece
diagnostic 9
perform the

Then it shall issue a StopDiagnosticSession response primitive with the positive|response p3

selected.

If it is not

EXAMPLE —

resumin
being st
service;

the rese

resumin
re-lockin

6.4 Secu
6.4.1 Servid
The purpos

Proper unlo
functions, 4

3

specific locations, orxdownloading routines for execution by the server.

6.4.2 Servid

2l
C pructcuurc

ving a StopDiagnosticSession service indication primitive, the server shall~ch

possible to execute the service, the server shall issue a StopDiagnosticSession
primitive with the negative response parameters selected.

J normal message transmission if they have been stopped-by the client during the diagnos
bpped; in this case the procedure is equivalent to that\of the EnableNormalMessageTrafpsmissions

| of all the actuators controlled it they have beenlactivated by the client during the diagnos
being stopped;

) all normal algorithms of the server;
g the server if it had been unlocked by the tlient during the diagnostic session being stopped.

rityAccess service

b of this service is.t0 allow access to restricted information from the server.

cking of thecserver is a prerequisite to the client's ability to perform some of the mg

ession is currently running. In this case, it shall stop the current diagnostie: sessio
necessary action to return to a state in which it may restore its normal operating c

Restoring the normal operating conditions of the server may include:

e purpose

uch as reading specific memory locations within the server, downloading infor

e-table

©1SO

eck if a

N, that is,
bnditions.

rameters

response

ic session

ic session

re critical
mation to

Table 5 defines the SecurityAccess service.
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Table 5 — SecurityAccess service

Securit yAccess re quest M

Access mode M

Key C1

Securit yAccess positive res ponse S

Access mode M

Seed Cc2

Security access status U

Securit yAccess ne gative res ponse S

Response code M

Access-mode M

Key U/C3

C1 = condition: Key shall be present if access mode = Send key.

C2 = condition: Seed shall be present if access mode = Request seed.

C3 = condition: parameter may be present only if it was already in the request.
6.4.3 Seryice procedure
The clienf requests the server to unlock itself by sending a first request with the parameter agcess mode
set to Request seed. The server shall issue a SecurityAccess positive response with thg parameter
seed. The client calculates a key and then sends a second requestdwith the parameter Acce$s mode set
to Send Key and the parameter key calculated. The server compatres this key to one internally stored. If
the two pumbers match, then the server shall issue a SecurityAccess positive response |without the
parametdgr seed and unlock itself.
If the sefver cannot execute the service, it shall issuera SecurityAccess response primitive with the
negative fesponse parameters.
The systém designer has the flexibility to specify, what the server may actually do if errors gccur during
the servige. SAE J2186 includes a method far security access procedure.
6.5 TesterPresent service
6.5.1 Seryice purpose
The purppse of this service.is’to prevent a server from automatically returning to normal opefation.
6.5.2 Serpyice table
Table 6 defines.the‘TesterPresent service.

Table 6 — TesterPresent service

TesterPresent re quest M
Response required U
TesterPresent positive res ponse S/C
TesterPresent ne gative res ponse S/C
Response code M
C = condition: Response required = YES.

6.5.3 Service procedure

Upon receiving a TesterPresent indication primitive, the server shall do whatever is necessary to

continue

its operation under the control of the client.
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If parameter response required is not present, the default value shall be YES.
The positive or negative response is conditional on the response required parameter of the request.

EXAMPLE — This service may be used when it is possible that the current diagnostic session terminates
automatically (instead of using the service StopDiagnosticSession). This default termination procedure may be
realised with a time-out which may be re-started at the reception of a TesterPresent request.

This service may thus be used with the ReadDataBy Localldentifier / Commonldentifier services, so that
the server is sure never to terminate automatically the diagnostic session if the client does not request
any other service while the server transmits record values in multiple response mode: the client may
transmit the TesterPresent request each time it receives a value from the server

6.6 ECUReset service
6.6.1 Servige purpose
The purposg of this service is to allow the client to force the server to perferm-‘a reset, e.g. a [power-on
reset or to allow a new default parameter set to become active. The type.ofteset which is performed is
up to the manufacturer.
6.6.2 Servige table

Table 7 defines the ECUReset service.

Table 7 — ECUReset service

ECUReset re quest

Reset Mode

ECUReset positive res ponse
Reset Status

ECUReset ne gative res ponse
Response code

Reset mode

C = condition: parameter may be present only if it was already in the request.

Cc
OZU)CU)CZ

6.6.3 Servige procedure

Upon receiying an ECUReSet indication primitive, the server shall first check if the requested feset may
be perform¢d under,the present conditions. The type of reset is specified by the user-optional garameter
reset mode| If theqarameter reset mode is not present, the server shall perform a default reset

If it is possible,to perform the requested reset, the server shall issue an ECUReset responsq primitive
with the positiveresponseparameters-setected:

The server has to take care that it will be able to send a positive response after the reset otherwise
response shall be provided before.

EXAMPLE — If the service is used on a data link which requires initialization.

If the server is not able to execute the requested reset, the server shall issue an ECUReset response
primitive with the negative response parameters selected.

18
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6.7 ReadECUldentification service

6.7.1 Service purpose

The purpose of this service is to allow the client to read ECU identification data.

6.7.2 Service table

Table 8 d

efines the ReadECUIldentification service.

Table 8 — ReadECUIdentification service

229:1998(E)

6.7.3 Ser

After rec
informatiq
optional

informatiq

If the req
primitive

If the rq
ReadEC\

NOTE —

Examples
include th

6.8 Dis

6.8.1 Ser

ReadECUIdentification re quest
Identification Option

ReadECUIldentification positive res ponse
Identification Record Value
ReadECUIdentification ne gative res ponse
Response code

Identification option u/C

C = condition: parameter may be present only if it was already\n' the request.

TmEnC

vice procedure
eiving a ReadECUIdentification indication primitiveyithe server shall check if th

parameter identification option. If not presenty the server shall deliver a de
n.

lested information may be provided, the-server shall deliver a ReadECUIdentificati
vith the positive response parameters selected.

pquested information cannot ~be~ provided for any reason, the server sha
Jldentification response primitive‘with the negative response parameters selected.

This service may be used byjthe client to select the proper application software.

of identification data ‘are a part number, or a date of manufacturing. Other ex
e list of availableservices or PIDs.

ableNormalMessageTransmission service

ViCe purpose

¢ requested

n may be provided. The type of information which is requested may be specged by the

ult set of

an response

I| deliver a

amples may

The purpose of this service is to reduce server transmitted data on the link while still performing other
functions normally. The server will continue to operate in whatever mode it was operating in prior to the
service request.

6.8.2 Service table

Table 9d

efines the DisableNormalMessageTransmission service.
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Table 9 — DisableNormalMessageTransmission service

DisableNormalMessa geTransmission re quest
Transmission Level

DisableNormalMessa geTransmission positive res ponse
Transmission Level

DisableNormalMessa geTransmission ne gative res ponse
Response code
Transmission level

Cc
OZU)CU)CZ

C = condition: parameter may be present only if it was already in the request.

6.8.3 Servig

©1SO

The optiong

EXAMPLE 1

| parameter transmission level specifies which messages to disable.

If an unsafe or undesirable vehicle operating condition would result from~the lack

messages, then this service could cause all non-essential messages to be inhibited. The optional level

may be use
determined
be made to
diagnostic da

Upon rece
transmitting
present, @

DisableNormalMessageTransmission

selected.

EXAMPLE 2
available for
Another use
client would
then respong
known respo
of those serv

If it is not p
response p

d to indicate which normal mode messages to disable. Defining which, messages to
y the system designer to ensure safe vehicle operation. When using this,service, some pro

ta due to the lack of required information.

ving a DisableNormalMessageTransmission indication-primitive, the server s
the non-diagnostic messages specified by the transmission level paramete
all non-diagnostic messages if it is notu.present. Then it shall
response primitive with' the positive response pa

r

One use for this service is to reduce messagettraffic on the data link. This would make
fiagnostic messages.

for this service is to allow the Client to emulate a server for diagnostic purposes. In this sc
send a DisableNormalMessageTransmission service to the server to be emulated. The ¢
to all normal communication polls directed to that server, most likely with data intended

ers.

pssible to execute the service, the server shall issue a DisableNormalMessageTral
imitive with the negativeresponse parameters selected.

6.9 EnableNormalMessageTransmission service

6.9.1 Servid

The purpos
disabling th

e purpose

of normal
parameter
disable is
ision shall

allow for other servers that rely on information from the silenced server so that they ¢lo not set

hall stop
[ if it is
issue a
rameters

more time
bnario, the

ient would
0 cause a

hse by other servers that use the information in the response. The client may then observe t{he actions

1sSmission

e _Of. this service is tO cause a server to resume normal communlcatlons after [

previously
bntinue to

operate in whatever condltlons were set by prewous messages such as executlng on-board routines.

6.9.2 Service table

Table 10 de

20

fines the EnableNormalMessageTransmission service.

Table 10 — EnableNormalMessageTransmission service

EnableNormalMessa geTransmission re quest
EnableNormalMessa geTransmission positive res ponse
EnableNormalMessa geTransmission ne gative res ponse
Response code

S nnlZ
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6.9.3 Ser

ISO 14229:1998(E)

vice procedure

Upon receiving a EnableNormalMessageTransmission indication primitive, the server shall resume

transmitti
response

ng non-diagnostic messages, and then
primitive with the positive response parameters selected.

issue an EnableNormalMessageTransmission

If it is not possible to execute the service, the server shall issue a EnableNormalMessageTransmission

response

primitive with the negative response parameters selected.

7

7.1 Se
Table 11
The servi

Transmis
This par
response

Stop:
perio

Slow
alway

Medi
rate i

Fast:
predd

true.

NOTE —
transmissi
transmissi

Singlg

Data Transmission functional unit

rvices of functional unit

gives the data transmission functional unit.

ces of this functional unit make use of the following parameters:

sion mode

hmeter indicates how the server is requested to transmit the record in case

5. The possible values are:

the server stops transmitting the record. This applies only if the record is being
Hically;

: the server transmits the record value only.ence;

the server transmits the record peripdically at the slow rate. The value of the

im: the server transmits the record periodically at the medium rate. The value of
5 always predefined on the server and may be set by the client with the SetDataRat

fined on the server and may be set by the client with the SetDataRates service;

Conditional: the server transmits the record value when a predefined software conditig

The conditional option is useful for transmitting data at more specific moments t
pn: only>when a specific condition occurs. It saves the bus load from possible n

realizatione

of multiple

transmitted

Slow rate is

s predefined on the server and may, be set by the client with the SetDataRates senryice;

the medium
PS service;

the server transmits the record periodically at the fast rate. The value of the fast rate is always

n becomes

nan periodic

pns¢ Examples of software conditions are "at each beginning of the main loop of the progra

bn-significant

may be specn‘led but it is p055|ble to reserve several values of the transm|SS|on mode parameter to allow the
specification of several conditions.
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Table 11 — Data transmission functional unit

©1SO

Service name Descri ption

ReadDataByLocalldentifier

a record with access by record local identifier

The client requests the transmission of the current value of

ReadDataByCommonldentfier

a record with access by record common identifier

The client requests the transmission of the current value of

ReadM

emoryByAddress The client requests the transmission of a memory area

Dynam

icallyDefineLocalldentifier
that may subsequently be accessed by record local
identifier

The client requests to dynamically define local identifiers

Write DataBytocaltdentifier The-clientrequestste-write-arecerdaceessed-byrecerg
local identifier
WriteDptaByCommonldentifier The client requests to write a record accessed by, fecord

common identifier

WriteMemoryByAddress The client requests to overwrite a memory area
SetDatpRates The client changes the data rates for the multiple
transmissions

StopRepeatedDataTransmission | The client requests to stop all transmissions

NOTE + Itis recalled that:

- the clig¢nt is the function of the tester that makes use of the diagnostic serviees;

- the sefver is the function of the on-vehicle ECU that provides the diagngstic services.
Maximum number of responses to send
This parampter of type integer specifies the maximum number of responses the server shall send in
case of mulfiple responses.
Record valye
Value of a|record which may be identified by a record local identifier, record common identifier or a
memory adgress.
Memory sizp
This parameter specifies the length of a memory area.
Dynamically defined local identifier
This paramieter is used in the BynamicallyDefineLocalldentifier service. It specifies to the gerver the
local identifler that the client reguests to define.
Definition mode
This paramgter is used.in the DynamicallyDefineLocalldentifier service. It allows the client to specify to
the server the parameter which is to be used for defining the dynamically defined local identifier. The
possible values are:

define hyy-local identifier,

define by common identifier,
define by memory address, or
clear dynamically defined local identifier.

Position in dynamically defined local identifier
This parameter is used in the DynamicallyDefineLocalldentifier service. It allows the client to specify to
the server the concerned data field in the dynamically defined local identifier.

22


https://standardsiso.com/api/?name=c59a7308ca5a994f6f6aca98347840bb

©1SO

ISO 14229:1998(E)

Position in record local identifier and position in record common identifier
These parameters are used in the DynamicallyDefineLocalldentifier service. They allow the client to
specify to the server which data field of the local or common identifier shall be included in the
dynamically defined local identifier.

Slow rate

, medium rate or fast rate

These parameters are used by the SetDataRate service. They specify the value of the period at which
the server transmits the record value upon the next ReadDataBy Localldentifier / Commonldentifier or
ReadMemoryByAddress service request with the transmission mode parameter set to slow, medium or

fast. Two

— No chiamgetheTate s ot thangedand keepsits turent vatue;

— As fa

values are reserved for these parameters:

5t as possible rate: the record value shall be transmitted as fast as possible.

7.2 Re
7.2.1 Ser

The purp
of the dat

7.2.2 Ser
Table 12
7.2.3 Ser
Upon reg
elements

ReadDatj

The serv
paramete

If it not p
primitive

NOTE —
informatio

hdDataByLocalldentifier service
vice purpose

pse of this service is to request a current record value by lecal identifier. The length
a record is predefined on the server.

vice table

defines the ReadDataByL ocalldentifier service:
vice procedure

eiving a ReadDataByLocalldentifier~indication primitive, the server shall acceg
of the record specified by the record local identifier parameter and transmit its

hByL ocalldentifier positive response primitive with the positive response parameters

er shall transmit the record'value in accordance with the value of the transmi
r, as defined in 7.1.

pssible for any reason, the server shall issue a ReadDataByLocalldentifier negati
vith the negative-fesponse parameters selected.

Record valuge may include analogue input and output, digital input and output, and s
.

and format

s the data
value in a
selected.

5sion mode

e response

ystem status
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Table 12 — ReadDataByLocalldentifier service

ReadDataB yLocalldentifier re quest M
Record local identifier M
Transmission mode U
Maximum number of responses to send U/Cl
ReadDataB yLocalldentifier positive res ponse S
Record local identifier M
Record value M
ReadDataB yLocalldentifier ne gative res ponse S
Response code M
Recor{l Tocal identifier U
Transthission mode ™ u/C2
Maximum number of responses to send u/C2
Y Para{eters of the request shall be repeated together.

C1 = condition: Transmission mode parameter present.

C2 = condition: Parameter may be present only if it was already in the request.

7.3 ReadDataByCommonldentifier service
7.3.1 Servige purpose

The purposk of this service is to request a current record value By record common identifier. The length
and format pf the data record is predefined on the server.

7.3.2 Servige table
Table 13 ddfines the ReadDataByCommonldentifier-service.

Table 13 — ReadDataByCommonldentifier service

ReadDataB yCommonldentifier re quest M
Record common identifier M
Transmission modge U
Maximum numbér of responses to send U/Cl
ReadDataB yCommonldentifier positive res ponse S
Record caommon identifier M
Record value M
ReadDataB yCommonldentifier ne gative res ponse S
Response code M
Record common identifier ” U
Fransmission mode * u/C2
Maximum number of responses to send u/C2
L parametersof therequest shattberepeatedtogether-

C1 = condition: Transmission mode parameter present

C2 = condition: Parameter may be present only if it was already in
the request.

7.3.3 Service procedure

Upon receiving a ReadDataByCommonldentifier indication primitive, the server shall access the data
elements of the record specified by the record common identifier parameter and transmit its value in a
ReadDataByCommonldentifier positive response primitive with the positive response parameters
selected.
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The server shall transmit the record value in accordance with the value of the transmission mode
parameter.

If it not possible for any reason, the server shall issue a ReadDataByCommonldentifier negative
response primitive with the negative response parameters selected.

NOTE — Record value may include analogue input and output, digital input and output, and system status
information.

7.4 ReadMemoryByAddress service

7.4.1 Seryice purpose

The purppse of this service is to request, in a single response, the content of a memary‘area} The length
of the megmory area is either predefined on the server or defined with the memory.Sjze parameter.

7.4.2 Seryice table
Table 14 |defines the ReadMemoryByAddress service.

Table 14 — ReadMemoryByAddress, setvice

ReadMemor yByAddress re quest
Memory address

Memory size

Transmission mode

Maximum number of responses to send U
ReadMemor yByAddress positive ressponse
Record value

Memory address

ReadMemor yByAddress ne gative res ponse
Response code
Memory address *
Memory size
Transmission mode ¥ u/C2
Maximum numbéer of responses to send U/C2
1) Parameters of the request shall be repeated together

C1 = condition: Transmission mode parameter present

C2 = cofdition: Parameter may be present only if it was already in the
request.

)

CCcCZmcZ=ngcz

7.4.3 Seryice procedure

After receiving a ReadMemoryByAddress indication primitive, the server shall read the requested data
from the memory locations specified by memory address and memory size.

If the read access to the specified memory locations was successful, the server shall deliver a
ReadMemoryByAddress response primitive with the positive response parameters selected.

If the access to the specified memory locations is impossible for any reason, the server shall deliver a
ReadMemoryByAddress response primitive with the negative response parameters selected.
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7.5 DynamicallyDefineLocalldentifier service
7.5.1 Service purpose

This service shall be used to dynamically define local identifiers that may subsequently be requested by
ReadDataByLocalldentifier service. In a single request, several or all data fields of the dynamically
defined local identifier may be defined, each one by using memory locations or a selected data field of
already existing local or common identifiers.

7.5.2 Service table

Table 15 defines the DynamicallyDefineLocalldentifier service.

Table 15 — DynamicallyDefineLocalldentifier service

Dypamicall yDefineLocalldentifier re quest M
Dypamically defined local identifier M

1. Definition mode M
Position in dynamically defined local identifier ClorC2orC3
Memory size ClorC2orC3
Rerord local identifier C1l
Position in record local identifier U/Cl
Refrord common identifier Cc2
Position in record common identifier u/C2
Memory address C3

..n. Definition mode M
Position In dynamically defined local identifier ClorC2orcCs3
Memory size ClorC2orC3
Rerord local identifier C1l
Position in record local identifier U/Cl
Refrord common Identifier C2
Position in record common identifier u/C2
Memory address C3
Dypamicall yDefineLocalldentifier positive res ponse S
Dypamically Defined local identifier M
Dypamicall yDefineLocalldentifierne gative res ponse S
Repponse code M
Dyhamically defined local identifier U

1. definition mode U
Position In dynamically-defined local identifier “ U
Memory size U
Reford local identifier u/C4
Position in record local identifier u/C4
Reford common identifier ¥ u/C4
Positiontinrecord common identifier ” u/C4
Memery. address u/C4
Definition made L
Position In dynamically defined local identifier “ U
Memory size U
Record local identifier U
Position in record local identifier u/C4
Record common identifier u/C4
Position in record common identifier ” u/C4
Memory address * U/C4

Y Parameters of the request shall be repeated together.

C1 = condition: Definition mode Define by local identifier.

C2 = condition: Define by common identifier.

C3 = condition: Define by memory address.

C4 = condition: parameter may be present only if it was already in the request.
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Upon receiving a DynamicallyDefineLocalldentifier indication primitive, the server shall issue a

DynamicallyDefineLocalldentifier response primitive with the positive response parameters selected.

If the parameter position in record local/common identifier is not present, the corresponding record
local/common identifier is entirely included in the dynamically defined Local identifier.

If it is not possible to execute the service, the server shall issue a DynamicallyDefineLocalldentifier
response primitive with the negative response parameters selected.

EXAMPLE — Following data are already defined in a server:

- Local identifier $32 Vehicle speed 2 bytes
- Commor] identifier $0104 Engine Speed 2 bytes
Water temperature 1 byte

- Memory pddress $248170 Throttle angle 2 bytes

Definition by a single request of local identifier $80 as water temperature, vehicle speed and throttle angle:
Dynamicall yDefineLocalldentifier re quest Service identifier value
Dynamically defined local identifier $80
Définition mode DEFINE BY COMMON IDENTIFIER
Pagsition In dynamically defined local identifier 1
Memory size 1
Pgsition in record common identifier 2
R¢cord common identifier $0104
D¢finition mode DEFINE BY LOCAL IDENTIFIER
Pagsition In dynamically defined local identifier 2
Memory size 2
Paosition in record local identifier 1
R¢cord common identifier $32
D¢finition mode DEFINE BY MEMORY ADDRES$
Pagsition In dynamically defined locallidentifier 3
Memory size 2
Mgmory address $248170

Definition by 3 requests of local identifier $80 as water temperature,vehicle speed and throttle angle:
Dynamicall yDefinelocalldentifier re quest #1 Service ldentifier value
Dynamically definedocal identifier $80
Définition mode DEFINE BY COMMON IDENTIFIER
Pagsition In dyfamically defined local identifier 1
Memory size 1
Padsition.n.record common identifier 2
Record common identifier $0104
Dynamicall yDefineLocalldentifier re quest #2 Service ldentifier value
Dynamically defined local identifier $80
Definition mode DEFINE BY LOCAL IDENTIFIER
Position In dynamically defined local identifier 2
Memory size 2
Position in record local identifier 1
Record common identifier $32
Dynamicall yDefineLocalldentifier re quest #3 Service ldentifier value
Dynamically defined local identifier $80
Definition mode DEFINE BY MEMORY ADDRESS
Position In dynamically defined local identifier 3
Memory size 2
Memory address $248170
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7.6 WriteDataByLocalldentifier service
7.6.1 Service purpose

The purpose of this service is to provide a means for the client to change the contents of record local
identifier memory locations of the server. The record local identifier and associated memory locations
need to be known by the server. This service does not allow the client to change any locations other
than those predefined in the server.

The number of data bytes included in each record local identifier depends on the system designer and
intent of the usage for that record.

7.6.2 Servige table

Table 16 ddfines the WriteDataByLocalldentifier service.

Table 16 — WriteDataByLocalldentifier service

WriteDataB yLocalldentifier re quest

Record local identifier

Record value

WriteDataB yLocalldentifier positive res ponse
Record local identifier

WriteDataB yLocalldentifier ne gative res ponse
Response code

Record value

Record local identifier “

Y Parameters of the request shall be repeated together
C = condition : parameter may be present only if it was already in the
request.

%czmzwczz

7.6.3 Servige procedure

Upon receiying a WriteDataByLocalldentifier indication primitive, the server shall execute th¢ specific
service pro¢edure that the systemdesigner has the flexibility to define.

EXAMPLE —+ Possible uses for‘this service are:

- Cledr non-volatile nemory,

- Reset learned values in a single table,

- Set pption content,

- Set Yehicleddentification Number (VIN),
- Chapge calibration values.

This servic may beused-to-clear-orresettables—stored-innon-votatite memory—7A recorcHocal identifier
could be defined as memory locations that need to be either cleared or resetted to predefined initial
values, such as learned values in a table. Sending the record local identifier with no data bytes could
cause the server to clear/reset all learned values to known nominal values.

Another use is to allow the VIN to be input. A record local identifier could be defined to expect a portion
of the VIN. Multiple messages would be required to send the entire seventeen character VIN. Whatever
data values were included in the poll would be stored in the memory locations known by the server for
VIN.

In some server, this service could be used for programming calibrations or vehicle-specific information in
the assembly plant or aftersales service without using secured methods for reprogramming. If desired
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that those values not be changed after production, the capability to modify those blocks could be
disabled after the initial change.

At last the server shall issue a WriteDataByLocalldentifier positive response primitive with the positive
response parameters selected.

If it is not possible to execute the service, the server shall issue a WriteDataByLocalldentifier negative
response primitive with the negative response parameters selected.

7.7 WriteDataByCommonldentifier service

7.7.1 Seryice pUrpose
The purpose of this service is to provide a means for the client to change the contents |of a record
common |identifier memory locations of the server. The record common identifier and| associated
memory locations need to be known by the server. This service does not allow the/client to change any
locations|other than those predefined in the server.

The numper of data bytes included in each record common identifier depends on the systgm designer
and intent of the usage for that record.

7.7.2 Seryice table
Table 17 [defines the WriteDataByCommonldentifier service,

Table 17 — WriteDataByCommonldentifier service

WriteDataB yCommonldentifier re quest

Record common identifier

Record value

WriteDataB yCommonldentifier ~Jpositive res ponse
Record common identifier

WriteDataB yCommonldentifier ne gative res ponse
Response code

Record common idenfifier ”

Record value

Y Parameters of-the request shall be repeated together
C = condition~parameter may be present only if it was already in the request

%cimzmczz

7.7.3 Seryice procedure

Upon recgiving @-WriteDataByCommonldentifier indication primitive, the server shall execute|the specific
service pfocedure that the system designer has the flexibility to specify.

At last the server shall issue a WriteDataByCommonldentifier positive response primitive with the
positive response parameters selected.

If it is not possible to execute the service, the server shall issue a WriteDataByCommonldentifier
response primitive with the negative response parameters selected.

7.8 WriteMemoryByAddress service
7.8.1 Service purpose

The purpose of this service is to overwrite or to set to a default value the content of a memory area. The
length of the memory area is defined with the memory size parameter.
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7.8.2 Service table

Table 18 defines the WriteMemoryByAddress service.

Table 18 — WriteMemoryByAddress service

WriteMemor yByAddress re quest
Memory address

Memory size

Record value

WriteMemor yByAddress positive res ponse
I\/Inmnry address

©1SO

7.8.3 Servid

After recei\

WriteMemor yByAddress ne gative res ponse
Response code
Memory address *
Memory size
Record value

1) Parameters of the request shall be repeated together

C = condition : parameter may be present only if it was already-in-the
request.

)

%cczm:mczzz

e procedure

ing a WriteMemoryByAddress indication primitive, the "server shall write the rece

starting at the memory address as many times as necessary:to fit with the memory size. If

value is spe

If the writg
WriteMemo

If the acces
WriteMemo

7.9 SetDh
7.9.1 Servid
The purpos
ReadDataB
slow, mediu

7.9.2 Servid

Table 19 de

cified in the request, a default value shall be taken instead.

access to the specified memory locations was successful, the server shall
'yByAddress response primitive with the pasitive response parameters selected.

s to the specified memory locations is'impossible by any reason, the server shall
'yByAddress response primitive withthe negative response parameters selected.

htaRates service

e purpose

e of this service is-to_specify the setting of data rates for data to be transmitted by
y Localldentifier . ACommonldentifier or ReadMemoryByAddress. Servers shall ha
m or fast rates:

e table

fines.the SetDataRates service.

ved data
no record

deliver a

deliver a

services
e default

Table 19 — SetDataRates service
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SetDataRates request

Slow rate

Medium rate

Fast rate

SetDataRates positive res ponse
SetDataRates negative res ponse
Response code

Slow rate “

Medium rate “

Fast rate “

Y Parameters of the request shall be repeated together

cccz=unnfss
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7.9.3 Service procedure

Upon receiving a SetDataRates indication primitive, the server shall set its internally stored data rates to
the values specified by the slow rate, medium rate and fast rate parameters and then issue a
SetDataRates response primitive with the Positive response parameters selected.

The internally stored data rates shall be reset to the default values:

- at the reception of a StopDiagnosticSession service request,

- at the next power-off/power-on sequence.

If it is not| possible to execute this service, the server shall issue a SetDataRates responsetpyimitive with
the negatfive response parameters selected.

NOTE — | The default values of the data rates are ECU-dependent: the three values may.be the same or different,
dependind of the capability of the ECU.

EXAMPLH — The slow rate may be about 1 or 2 samples per second, the medium rate may be gbout 4 to 10
samples fer second, and the fast rate 20 or more samples per second. The default rates shall be based on the
frequency|of change typical for the value reported, uses for that data, and the capability of the progessor of the
ECU.
7.10 StgpRepeatedDataTransmission service

7.10.1 SHervice purpose

The purppse of this service is to stop all data transSmission that were started by services ReadDataBy
Localldentifier / Commonldentifier or ReadMempryByAddress.

If only an individual data request is to be stopped, then that value may be stopped by calling the
approprigte service request with the transniission mode parameter set to Stop.

7.10.2 Service table
Table 20|defines the StopRepeatedDataTransmission service.

Table 20 — StopRepeatedDataTransmission service

StopRepeatedDataTransmission re _guest
StopRepeatedDataTransmission positive Res ponse
S

R

opRepeatedDataTransmission ne gative res ponse
bsponse code

S nn|Z

7.10.3 Service procedure

Upon receiving a StopTransmission indication primitive, the server shall stop all the currently running
multiple-response transmissions.

The server shall issue a StopTransmission positive response primitive with the positive response
parameters selected.

If it is not possible to execute the service, the server shall issue a StopTransmission negative response
primitive with the negative response parameters selected.
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EXAMPLE — Possible actions are:

- the reset of the timer and/or counters assigned to each transmission;
- the inhibition of the detection of the software condition.

©1SO

8 Stored data transmission functional unit
8.1 General
Table 21 givesthe-stored-datatransmissienfunctonalunit

Table 21 — Stored data transmission functional unit

Service name Descri ption

ReadDiagnosticTroubleCodes The client requests to the server the transmission pf
both number and values of the diaghgstic trouble godes

ReadDiagnosticTroubleCodesByStatus | The client requests to the server the transmission pf
both number and values of the.diagnostic trouble qodes
depending on their status.

ReadStafusOfDiagnosticTroubleCodes | The client requests to the.server the transmission pf the
number, values and status of the diagnostic troubl¢
codes.

ReadFre¢zeFrameData The client requests.to the server the transmission pf the

value of a record;stored in a freeze frame

ClearDiagnosticlnformation

of the diagnastic information stored.

The client requests to the server to clear all or a gijoup

NOTE —
- the client
- the servd

It is recalled that:
is the function of the tester that makes use of the diagnostic services;
r is the function of the on-vehicle ECU that'provides the diagnostic services.

The service

Group of di
This param
which speci

EXAMPLE —

manufacture

Number of
This param
been stored

S of this functional unit make use’of the following parameters:

hgnostic trouble codes (DTC)
ter is used by the ReadDTCs services to select to which functional group of L
ic DTC access is reguested.

Format and standard group of DTCs are defined in SAE J2012 / SAE J1587 or may be d
-specific document.

DTC
bter is.used by the ReadDTCs services to indicate to the client how many trouble cg
by the server.

TC or to

Efined in a

des have

List of DTC

This parameter is used by the ReadDTC positive response to indicate which DTCs of the group
specified in the request have been stored by the client. A specific standard value is NO DTCs STORED.

EXAMPLE — Format and standard list of DTCs are defined in SAE J2012 / SAE J1587 or may be defined in a
manufacturer-specific document.

Status of DTC
This parameter is used by the ReadDTCBYyStatus to indicate the status of the DTCs which shall be read.
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EXAMPLE — Possible status are:

- warning lamp illuminated;

- warning lamp was previously illuminated for this code, malfunction not currently detected, code not yet
erased;

- current code present at time of request;

- stored trouble code;

-m

anufacturer-specific.

List of DTC and status
This parameter is used by the ReadStatusOfDTC positive response to indicate which DTCs and their
associated status have been stored by the client. A specific standard value is NO DTCs STORED.

Freeze fr

This pargmeter, of type integer, identifies the freeze frame in which the requested values’are

Record a

This pargmeter is used by the ReadFreezeFrameData service and allows to select the type d

identifica

EXAMPLE
manufactu

Record id
This parg
client.

Group of
This parg
diagnosti
8.2 Re
8.2.1 Ser

The purp
themselv

8.2.2 Ser

Table 22

Ame number

ccess method identifier

ion to access a specific data within a freeze frame.

— Record identifications may be local identifier, common identifier, memory address, etc.
rer-specific parameters.

entification
meter is used by the ReadFreezeFrameData service to provide the identification

diagnostic information
Imeter is used by the ClearDiagnosticinformation service to select which function
C information or which specific diagnostic information shall be cleared.
hdDiagnosticTroubleCodes service

vice purpose

ose of this service is to) read the number of stored diagnostic trouble codes anc
PSS,

vice table
defines the/ReadDiagnosticTroubleCodes service.

Table 22 — ReadDiagnosticTroubleCodes service

stored.

f the record

or any other

data to the

al group of

| the codes

R

adDia gnosticTroubleCodes re quest

Group of diagnaostic trouble codes

ReadDiagnosticTroubleCodes positive res ponse
Number of diagnostic trouble codes
List of diagnostic trouble codes

ReadDiagnosticTroubleCodes ne gative res ponse
Response code
Group of diagnostic trouble codes U/C2

zunlQzunlckE

C1 = condition : parameter maybe present only if number of DTC is greater than 00.
C2 = condition : parameter may be present only if it was already in the request.
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8.2.3 Service procedure

Upon receiving a ReadDiagnosticTroubleCodes service indication primitive, the server shall access the
number and values of all the diagnostic trouble codes or the number and values within a group of
diagnostic trouble codes if the optional parameter is present and then issue a
ReadDiagnosticTroubleCodes service response primitive with the positive response parameters
selected.

If it is not possible to execute the service, the server shall issue a ReadDiagnosticTroubleCodes service
response primitive with the negative response parameters selected.

8.3 ReadDiagnosticTroubleCodesByStatus service
8.3.1 Servige purpose

The purposg of this service is to read the number and the stored diagnostic trouble ‘Codes baspd on the
status by which they have been stored.

8.3.2 Servige table
Table 23 dgfines the ReadDiagnosticTroubleCodesByStatus service:

Table 23 — ReadDiagnosticTroubleCodesByStatus service

RegadDiagnosticTroubleCodesB yStatus re quest

Sthatus of diagnostic trouble codes

Group of diagnostic trouble codes
ReadDiagnosticTroubleCodesB yStatus positive res ponse
Number of diagnostic trouble codes

Ligt of diagnostic trouble codes and Status
Re¢adDiagnosticTroubleCodesB yStatus ne gative res ponse
Regsponse code

Sthtus of diagnostic trouble codes

Giloup of diagnostic trouble.codes “ u/C2
1)|Parameters of the request shall be repeated together.

C1 = condition: Parameter may be present only if number of DTC is greater than 00.
C2 = condition: Parameter may be present only if it was already in the request.

czunlznczx

8.3.3 Servige procedure

Upon receiying a<ReadDiagnosticTroubleCodesByStatus service indication primitive, the sefver shall
access to thefAumber of diagnostic trouble codes and values which have the same status jand then
issue a RepdDiagnosticTroubleCodesByStatus service response primitive with the positive fesponse
parameters selected. It may be all or a group of diagnostic trouble codes if the optional parameter is
present.

If it is not possible to execute the  service, the server shall issue a
ReadDiagnosticTroubleCodesByStatus service response primitive with the negative response
parameters selected.
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8.4 ReadStatusOfDiagnosticTroubleCodes service

8.4.1 Ser

vice purpose

The purpose of this service is to read the number, values and status of stored diagnostic trouble codes.

8.4.2 Ser

Table 24

vice table
defines the ReadStatusOfDiagnosticTroubleCodes service.

Table 24 — ReadStatusOfDiagnosticTroubleCodes service

8.4.3 Ser

Upon reg
access t

ReadStatusOfDiagnosticTroubleCodes service response primitive with the positive response

selected.

If it

ReadStajusOfDiagnosticTroubleCodes service response primitive with the negative

parametsg

8.5 Re
8.5.1 Ser

This ser
condition

8.5.2 Ser

ReadStatusOfDia gnosticTroubleCodes re quest
Group of diagnostic trouble codes

ReadStatusOfDia gnosticTroubleCodes positive res ponse
Number Of diagnostic trouble codes
List of diagnostic trouble codes and status

ReadStatusOfDia gnosticTroubleCodes ne gative res ponse
Response code
Group of diagnostic trouble codes u/C

S yycs

C = condition : parameter may be present only if it was alréady in the request.

vice procedure

eiving a ReadStatusOfDiagnosticTroubleCodes_service indication primitive, the
p the number of diagnostic trouble codes, their values and their status and th

It may be all or a group of diagnostic trouble codes if the optional parameter is preg
is not possible to execute” the  service, the server  shall

rs selected.

hdFreezeFrameData service
vice purpose

ice is used-hy the client to access data values which were stored during fr
5 specified:by the vehicle manufacturer.

vice table

Table 25

server shall
en issue a
parameters
ent.

issue a
response

beze frame

defines the ReadFreezeFrameData service.
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Table 25 — ReadFreezeFrameData service
ReadFreezeFrameData re quest M
Freeze frame number M
Record access method identifier U
Record identification U
ReadFreezeFrameData positive res ponse S
Freeze frame number M
Freeze frame data M
Record access method identifier u/C
Record identification u/C
ReadFreezeFrameData ne gative res ponse S
Response code M
Hreeze frame number ? U
Record access method identifier u/C
Record identification u/o
I Parameters of the request shall only be present together.
2 Parameters of the request shall only be repeated together.
¢ = condition : parameter may be present only if it was already in the request.
8.5.3 Servige procedure
After receivjng a ReadFreezeFrameData indication primitive, the server shall read the requested freeze
frame or the specified record within the freeze frame if the optionalparameters are present.
If access to|the requested data was possible, the server shall deliver a ReadFreezeFrameDatalresponse
primitive with the Positive response parameters selected.
If access tqg the requested freeze frame or record within the freeze frame is impossible for any reason,
the server|shall deliver a ReadFreezeFrameData\ response primitive with the negative |response
parameters|selected.
NOTE — Dhta content, data format, and methodof retrieval are specified by the vehicle manufacturer. Typical
uses for this mode are to report data stored upon/detection of a system malfunction. Multiple frames of data may be
stored beforg and/or after the malfunction is\detected.
8.6 ClearDiagnosticinformationmservice
8.6.1 Servige purpose
The purpose of this setvice is to provide a means for the client to command a server to clgar stored
diagnostic ipformation:
8.6.2 Servige table

Table 26 defines the ClearDiagnosticinformation service.

36

Table 26 — ClearDiagnosticinformation  service
ClearDiagnosticlnformation request M
Group of diagnostic Information U
ClearDiagnosticlnformation positive res ponse S
Group of diagnostic information u/C
ClearDiagnosticlnformation negative res ponse S
Response code M
Group of diagnostic information u/C
C = condition : parameter may be present only if it was already in the request.
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8.6.3 Service procedure

Upon receiving a ClearDiagnosticinformation indication primitive, the server shall clear all diagnostic
information, a group of diagnostic information or a specific diagnostic information if the optional
parameter is present. Then the server shall issue a ClearDiagnosticinformation response primitive with
the positive response parameters selected.

If it is not possible to execute the service, the server shall issue a ClearDiagnosticlnformation response
primitive with the negative response parameters selected.

NOTE — Diagnostic information includes primarily diagnostic trouble codes, but should also include freeze frame

1
L

data or oth

Diagnost

optional parameter in the request. The information stored with an individual trouble-code wg

be clearly

Exercise
unless ¢
multiple t
cleared a
that were
did not k
codes, w

9 Ing

9.1 Ge

Table 27

ar nn unhinla tact raciiltc that mav ha ctnrad Aac A raciilt Af A Ain~nnnctin treaithin ~nAdA hane on
er-en-vehicle-testresults-that-may-be-stered-as-aresuit-of-a-diaghostic-trouble-code-being-se
c information may be cleared for a single trouble code by including the trouble_code
identified within the module and cleared at the same time.

caution when clearing by single trouble code: this capability should 'not be provide
pnsideration is given to the possible consequences of this option. If a single f
rouble codes to be set, and a service technician found a defective component, rep
single trouble code associated with that fault, then the device,would still contain tr
set based on that fault. The next technician to check codes would read those codg

now the vehicle history, he might try to repair the vehicle/based only on the remai
nich could waste time and result in replacement of geed*‘components.

utOutput Control functional unit

neral

gives the InputOutput control functional unit.

Table 27<= InputOutput Control functional unit

 to clear as
uld need to

d and used
Ault caused
pired it, and
buble codes
s, and if he
hing trouble

Service name Descri ption

InputOutputControlByLocalldentifier

The client requests the control of an input/outp
to the Server

Ut specific

InputOutputControlByCommonldentifier

The client requests the control of a common in

put/output

NOTE —
- the clien

- the serv

It is recalled-that:
t is the function of the tester that makes use of the diagnostic services;

br iscthe function of the on-vehicle ECU that provides the diagnostic services.

The servi

Control o

ces of this functional unit make use of the tollowing parameters:

ption

This parameter is used by the InputOutputControlBy Localldentifier / Commonldentifier services to

describe

how the server has to control its inputs or outputs.

Control status
This parameter is used by the InputOutputControlBy Localldentifier / Commonldentifier services to give
to the client information about the status of the requested control.
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9.2

9.2.1 Servic

InputOutputControlByLocalldentifier service

e purpose

©1SO

The purpose of this service is to request the control of an input or output peripheral to the server. The

request for t

9.2.2 Servic

he peripheral is by local identifier.

e table

Table 28 defines the InputOutputControlByLocalldentifier service.

laple Zo — mpuruurpumontrmbyLocal|aentirier Service

Inpu

Cont

InputOutput local identifier

Out putControlB yLocalldentifier re guest

ol option

Inpu

Cont

InputOutput local identifier

Out putControlB yLocalldentifier positive res ponse

ol status

Inpu
Resp

Cont

InputOutput local identifier ¥

Out putControlB yLocalldentifier ne gative res ponse
onse code

%cszchzz

ol option ¥

Y pa
C=d¢

ameters of the request shall be repeated together.
ondition : parameter may be present only if it was already in the request.

9.2.3 Servid

Upon receiying an InputOutputControlByLocalldentifier indication primitive, the server shall pe
requested gontrol. Then the server shall issue an InputOutputControlByLocalldentifier response
with the pogitive response parameters selected.

If it is not gossible to execute the service, the server shall issue a InputOutputControlByLocs
response pfimitive with the negative \response parameters selected.

EXAMPLE — The control optiop- parameter may be implemented as a single ON/OFF parameter, or
complex sequence of control parameters including a number of cycles, a duration, etc. It may also be a
value for an input.

9.3 Input@utputControlByCommonldentifier service

9.3.1 Servigepurpose

e procedure

rform the
primitive

[Identifier

QS a more
substitute

The purpose of this service is to request the control of an input or output peripheral to the server. The
request for the peripheral is by common identifier.

9.3.2 Service table

Table 29 defines the InputOutputControlByCommonldentifier service.

38


https://standardsiso.com/api/?name=c59a7308ca5a994f6f6aca98347840bb

©1S0O ISO 14229:1998(E)
Table 29 — InputOutputControlByCommonldentifier service

InputOut putControlB yCommonldentifier re quest M

InputOutput common identifier M

Control option U

InputOut putControlB yCommonldentifier positive S

response

InputOutput common identifier M

Control status U

InputOut putControlB yCommonldentifier ne gative S

response

Respensecede M

InputOutput common identifier “ U

Control option u/C

) Parameters of the request shall be repeated together

C = condition : parameter may be present only if it was already in the request.
9.3.3 Seryice procedure
Upon receiving an InputOutputControlByCommonldentifier indication primitive, the server shall perform
the requgsted control. Then the server shall issue an InputOutputControlByCommonldentifier response
primitive with the positive response parameters selected.
If it |Jis not possible to execute the service, the server shall |issue an
InputOutputControlByCommonldentifier response primitive\with the negative response |parameters
selected.
EXAMPLH - The Control Option parameter may be implémented as a single ON/OFF parameter, ¢r as a more
complex sequence of control parameters including a number of cycles, a duration, etc. It may also bg a substitute
value for gn input.

10 Remote activation of roaitine functional unit

10.1 Gg

Table 30

neral
gives the remote)activation of routine functional unit.

Table 30 — Remote activation of routine functional unit

Service name Descri ption
StartRodtineByLocalldentifier The client requests to start a routine in the ECU of the
server
StartRoutineByAddress The client requests to start a routine in the ECU of the
server

StopRoutineByLocalldentifier

The client requests to stop a routine in the ECU of the server

StopRoutineByAddress

The client requests to stop a routine in the ECU of the server

RequestRoutineResultsByLocalldentifier

The client requests the results of a routine by the routine
local identifier

RequestRoutineResultsByAddress

The client requests the results of a routine by the routine
address

NOTE — ltis recalled that:

- the client is the function of the tester that makes use of the diagnostic services;
- the server is the function of the on-vehicle ECU that provides the diagnostic services.
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EXAMPLES — The client uses a StartRoutineByLocalldentifier service to start a routine. The server reports that
the routine has started with the response primitive and runs the routine until a StopRoutineByLocalldentifier service
is issued to stop the routine. The server informs the client that the routine has stopped with the response primitive.
The client then requests routine results with a RequestRoutineResultsByLocalldentifier service, and the server
reports the results with the response primitive.

The services of this functional unit make use of the following parameters:

Routine Entry Option
This parameter is used by the StartRoutineBy Localldentifier / Address request primitives to specify the
start conditions of the routine.

Routine Enfry Status
This paramgter is used by the StartRoutineBy Localldentifier / Address positive response_primitives to
give to the ¢lient additional information about the status of the server following the start of the rputine.

Routine Exit Option
This paramgter is used by the StopRoutineBy Localldentifier / Address request primitives to specify the
stop conditipns of the routine.

Routine Exit Status
This paramgter is used by the StopRoutineBy Localldentifier / Address(positive response primitives to
give to the [client additional information about the status of the serverfollowing the stop of the routine.
The possible values are:

— Normal|exit with results available: this positive response ¢gde is used to indicate that the fequested
exit actlon will be taken, or is already complete, and_that additional information is availaple in the
form of [data, stored codes, or PIDs;

— Normal| exit without results available: this positive response code is used to indicate| that the
requested exit action will be taken, or is already complete, but no additional information igl available
in the fgrm of data, stored codes, or PIDs;

— Manufagturer-specific: this positive response code is manufacturer-defined;

— Abnormal exit with results: this response code is used to indicate that the requested exit aiction will
be taken, or is already complete:it also indicates that the requested execution did not ocgur in the
expectgd manner and that @dditional information is available in the form of data, stored fodes, or
PIDs;

— Abnormal exit without.results: this response code is used to indicate that the requested gxit action
will be taken, or is-already complete. It also indicates that the requested execution did not occur in
the expected manner, but additional information is not available.

Routine Resgults
This parameter is used by the RequestRoutineResultsBy Localldentifier/Address positive [response
primitives to give to the Client the results of the routine.

EXAMPLE — Reported results may consist of any set of return information, such as measured test values or fault
codes.

10.2 StartRoutineByLocalldentifier service
10.2.1 Service purpose

The purpose of this service is to request the start of the execution of a routine which is resident in a
server. The routines are known by the client and identified by a routine local identifier.
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