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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, 1n_faison with 1S5S0, also take part i the WOrk. SO collaborates closely with] the
Internationgl Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Internationgl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part2.
The main thsk of technical committees is to prepare International Standards. Draft Interriational Standards
adopted byl the technical committees are circulated to the member bodies for voting, ‘Publication ag an
Internationgl Standard requires approval by at least 75 % of the member bodies casting'a vote.

Attention is|drawn to the possibility that some of the elements of this document miay be the subject of pgtent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 148271 was prepared by Technical Committee ISO/TC 204, Intélligent transport systems, Working
group 9, with the collaboration of:

— Europgan Road Transport Telematics Implementation Co-ordination Organisation (ERTICO);
— Comitgd Europeen de Normalisation (CEN);

— Amerigan Association of State Highway and Transportation Officials (AASHTO);

— Institutg of Transportation Engineers (ITE); and

— National Electrical Manufacturers' Association (NEMA).

ISO 14827 ronsists of the following parts, under the general title Transport information and control systems —
Data interfdces between centres for transport information and control systems:

— Part 1:|Message definition requirements

— Part 2:\DATEX-ASN
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In the 1980s and 1990s, transport networks became increasingly congested and computer technologies were
deployed to more efficiently manage the limited transport network. As these systems were deployed, it
became increasingly important to integrate nearby systems to properly provide the required services.
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was named the Data Exchange Network (DATEX-Net) Specifications\for Interoperability. Duri
ts to deploy this standard, there was a growing sense that the-message structure shoul
nized and should be defined using Abstract Syntax Notation Oné,(ASN.1) rather than EDIFAC

1.1 presents a standard notation for the definition of data types and values. A data type ig
'mation (for example, numeric, textual, still image or video information). A data value is an
n a class. ASN.1 defines several basic types and their,corresponding values, and rules for com

brding to any of several standardized encoding rules:

world. In 1997, all of these efforts began t0.merge, with the United States developing the initia
1.1 structures for the Data Exchange infAbstract Syntax Notation (DATEX-ASN). These struct
packets, were then placed within a‘procedural context and submitted to the ISO standardizatiq

brtion of the submittal dealt with.the specification of messages. As this portion of the document
Arious protocols, it was placed\in ISO 14827-1. The remainder of the original submittal formed

ement the messages that-are specified in the format defined by Part 1.

to the flexibility-required by the rapidly developing Transport Information and Contr

ronment, the-resulting International Standard uses a very generic structure. Thus, altho
nded to becah International Standard for TICS, it is flexible enough to be used for virtual
nange.
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more complex types and values. These types amd-values can then be encoded into a byte stream

rts to standardize communications between transport control centres were also underway in ofher parts of
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n process.

could apply
the basis of

Application Layer protocol “and was placed in 1SO 14827-2. Thus, Part2 defines only ¢ne way to
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INTERNATIONAL STANDARD ISO 14827-1:2005(E)

Transport Information and control systems — Data interfaces
between centres for transport information and control
systems —

Part 1:
Méssage definition requirements

1 |Scope
Thig part of ISO 14827 defines the format that should be used to document)those end-applicatiop messages
that| are to be exchanged between and among central systems. The format is protocol-indeperjdent to the
extgnt practical. For example, this one format can be used to define data exchanges that mpy apply to
DATEX-ASN, CORBA, or other application protocols.

In general, each system can be viewed as consisting of the interfaces as shown in Figure 1:

2] 2]

Key
1 Ppplication interface
2 pperator interface

3 ommunication-interface
4 database‘interface
5 pommunications cloud
6 [lient system
7  server sysiem

NOTE The communications cloud between the systems may be complex or simple.
Figure 1 — System interface
This part of ISO 14827 deals only with the communication interface and is at a very high level. Other parts

define how end-application messages can be exchanged using various application layer protocols.

While this part of ISO 14827 has been designed to meet the unique requirements of a TICS environment, it
has been designed in a generic fashion and thus could be used for other data exchanges as well.

© I1SO 2005 — All rights reserved 1
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2 Norm

ative references

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

ISO/IEC 7498-4, Information processing systems — Open Systems Interconnection — Basic Reference
Model — Part 4: Management framework

ISO/IEC 8824-1, Information technology — Abstract Syntax Notation One (ASN.1) — Specification of basic

notation

ISO/IEC 88
specificatio

ISO/IEC 88
(BER), Canj

ISO/IEC 88
(PER)

ISO 9735, |
level syntaX

P4-2, Information technology — Abstract Syntax Notation One (ASN.1) — Information-'ol
N

P5-1, Information technology — ASN.1 encoding rules: Specification of Basic Encoding R
pnical Encoding Rules (CER) and Distinguished Encoding Rules (DER)

P5-2, Information Technology — ASN.1 encoding rules: Specification of Packed Encoding R|

Flectronic data interchange for administration, commerce and transport (EDIFACT) — Applicg
rules

3 Terms and definitions

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

3.1
application
top layer of

NOTE 1

layer
the OSI seven-layer model as defined in ISO/IEC 7498-4

[his layer defines the structure and format(of the data packet content along with the rules and procedure

exchanging dlata packets.

3.2
center
any compu

er or network that is required to meet a standardized communications interface over a fixed-

communications network, regardless of whether the “center” is the only system within the building or just

of many, or

NOTE T

3.3

client
computer o
kind of prot

even if the “centerislocated in the field

his part of ISO 14827 only deals with communications that are between “centers”.

I application which requests and accepts data from a server computer or application using s
)ofe]

ject

Lles

Lles

tion

s for

oint
one

pme

3.4
command

data packet which is prepared by one system in order to control some function(s) of another system

NOTE
specific data

3.5

exchange.

data packet
entity of data that can be sent between end-application systems in order to exchange information

NOTE
lower layer p

rotocols.

Commands may be conveyed as a subscription (request) or publication (reply) depending on the design of the

A data packet relates to the Application Layer of the OSI stack and may be broken into several pieces by
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3.6

end application message

message

data structure that has been associated with a specific meaning and which, when properly sent in a data
packet, an instance of the structure can convey information between systems

NOTE A data structure might, for example, be specified to include a list of speeds from detector stations. This one
data structure could be used to specify the content of several messages (e.g. the list of current speeds being detected, the
list of stored speeds that will trigger a congestion warning if current values fall below the indicated level, or a request for a
list of locations where the current speed is less than the indicated speed). An instance of the message would then contain
actual values.

3.7
megsage instance
spegific instance of an end application message

3.8
megsage specification
docpmentation defining the meaning of a message, the result of applying this part of ISO 14827 fo a specific
megsage

3.9
profile
Intefnational Standard that defines rules by only combining requirements of other International Standard

EXAMPLE An application profile is a profile that specifies the. application, presentation, and sessipn layers by
refefencing a group of other International Standards.

3.1¢
protocol
set pf formal rules describing how to transmit data,\especially across a network

3.11
publlication

reply
datg which have been prepared by.a'server, usually in response to a subscription

NOTE In some cases, a publication may be termed a “reply” or a “response”.

3.12
seryer
computer or application which receives and responds to requests for data from client computers or
applications using/some kind of protocol

3.13

subiscription
reqiiest
dat ich i ient i icati

NOTE In some cases, a subscription may be termed a “request”.

4 Symbols and abbreviated terms

ASN.1 Abstract Syntax Notation 1 (ISO/IEC 8824-1 and ISO/IEC 8824-2)
BER Basic Encoding Rules (ISO/IEC 8825-1)
CORBA Common Object Request Broker Architecture

© I1SO 2005 — All rights reserved 3
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DATEX-ASN Data Exchange in Abstract Syntax Notation

EDIFACT

OID

osl

PER

TICS

Electronic Data Interchange for Administration, Commerce and Transport (ISO 9735)
Object Identifier

Open Systems Interconnect

Packed Encoding Rules (ISO/IEC 8825-2)

Transport Information and Control Systems

5 Requ

This part of
for multiple
provide a p
by the lowe
this clause.

NOTE N
contravene g

51 Two
This part of
the reply m
series of re
that reques
initial reply
allowing my

If a system
it should be

52 High

This part o
this exchan
defined in
required in

For exampl
DATEX-AS

rements

ISO 14827 provides a standardized format that can be used to define end application messg
application protocols; each application protocol has its own unique set of services. In ordsg
ractical definition of messages, a number of assumptions were made about\the services prov
I layers of the protocol stack and overall design concepts. These assumptions are documentg

Nothing in this part of ISO 14827 removes the agency responsibility te ensure that the message does
ny legal obligation placed upon them by the laws of the respective couniries.

way data exchange

ISO 14827 assumes that the protocol provides forcrequest-reply style of communications wi
py be in a different format than the request. Further; it recognizes that some protocols allow f
blies to a single request; thus, it has been desighed to allow for this operation as well. It assu
s are unsolicited and replies are almost always solicited. It assumes that there is only one typ
that can be received for a given request,)and only one type of subsequent reply for requ
Itiple replies.

wishes to send an unsolicited notice/for which no reply is needed (other than guaranteed deliv
specified as a publication.

-level definition

ISO 14827 only provides a high-level definition of messages. Different protocols will implen
ge in different ways. Rules for implementing these messages in a given protocol shall eithe
he protocol docdmentation or in an application profile. An end application profile may alsg
brder to idefitify unambiguously specific rules for a specific message.

B, a reply that can occur multiple times would probably be mapped to a publication data pack
N, while it would likely be mapped to a method call in CORBA.
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5.3 Definitions define expected functionality

Within the context of this part of ISO 14827, a message implies a level of functionality within a system. The
precise functionality required by a specific message shall be documented in the definition attribute.

For example, if system A requests a trip itinerary from point X to point Z, system B should respond with the
requested data (or appropriate error value). Thus, one of the functional requirements imposed on system B is
that it must respond with the requested data (presumably a listing of alternative routes). Other requirements
may also be imposed (e.g. whether the alternatives consider any mode of travel). This part of ISO 14827
defines such functionality by associating a publication with each request; specific messages should indicate
additional semantics (e.g. valid modes of travel) as appropriate.

© I1SO 2005 — All rights reserved
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5.4 Timing and other issues

This part of ISO 14827 does not explicitly address timing issues; however, implementers should be aware that
many messages require certain performance levels that some protocols may not be able to meet.

5.5 Additional attributes

This part of ISO 14827 defines those attributes that are required to ensure an unambiguous data exchange
while still remaining relatively protocol generic. These attributes shall be defined for each message as
indicated. Other attributes may be documented, if desired.

For| example, ISO 14817-3 defines a classification scheme for managing message lists, allnong other
attriputes. Other International Standards may define attributes required for mapping the message {o a specific
protocol. A message conforming to this part of ISO 14827 may also include any such attributes, as|long as the
required attributes defined in this part of ISO 14827 are also provided.

6 [Message definition requirements
An end application message conforming to this part of ISO 14827 shall be fermally defined with the attributes

defiped in the following subclauses. Annex A provides the formal ASN/4 information object specification used
to dpcument these attributes.

6.1 Name

Each message shall be assigned a unique, descriptive name. This name may be used by some grotocols for
identification purposes.

6.2| Definition
Each message shall be assigned a formaltextual definition. The textual definition may reference|figures and
othgr information as appropriate. The_definition shall provide a meaningful description of the mgssage and
clegrly indicate the functionality required’by the end system.

If the message can be used in anevent-driven mode, the definition will define what constitutes an gvent.

6.3 Remarks

Thel message specification may also include additional remarks. Such remarks shall not be|considered
normative, but can ‘be written to provide a better understanding of the message or to provide slipplemental
infofmation for the‘reader.

6.4| Message body

Thel message hnr'ly shall be r‘nmplnfnly defined \within this finlr*l7 as an ASN.1 fypp ||Qing the Inotation as
defined in ISO/IEC 8824-1.

NOTE This allows a consistent methodology for documenting the data; it does not imply the use of ASN.1 encoding
rules. A protocol may select any of the ASN.1 encoding rules or use other rules and procedures (e.g. as defined for
EDIFACT and CORBA).

6.5 Message type

The message type shall indicate if the message defines a subscription or publication message structure.

Subscription message specifications shall include the “subscription-type”, “initial publication”, and “subsequent
publications” attributes. Publication message specifications shall not include these attributes.

© I1SO 2005 — All rights reserved 5
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6.6 Subscription type

The subscription type shall be included in the message specification if the message type is “subscription”. This
attribute indicates under what modes the message may be used, as follows:

— single: An instance of this message shall only be valid when the request is for a single response. The
response will be indicated by the “initial publication” attribute.

— event-driven: An instance of this message shall only be valid when the request is for event-driven
notification. Upon receipt, an instance of the “initial publication” shall be sent, and when the defined event

is dete

cted, an instance of the “subsequent publications” shall be sent. The event shall be defined w,

thin

the def

— periodi
receipt
“subse

— single-
respon
be sen
messa
messa

— single-
respon
as an
messa
messa

— event-q
driven
respon
The ac|

— singlefevent-periodic: An instance of this message may request a single response, an event-dn

respon

within fhe message instance. The action of the receiving system shall be as appropriate given the m
of the message instance.

6.7 Initigl publication

The initial publication attribute shall only be included in the specification of subscription messages. It s
define the message. that will be transmitted upon receipt of the associated subscription.

nition attribute.

C: An instance of this message shall only be valid when the request is for periodic updates. U
the receiver shall send an instance of the “initial publication” and the server shall periedically 4
huent publications” updates according to the rules of the specific protocol.

e or if the subject request is for an event-driven response; an instance/of this message may
t as a periodic request. The mode (either single or event) shall be explicitly indicated within
e instance. The action of the receiving system shall be as appropriate given the mode off
je instance.

br-periodic: An instance of this message shall only be valid,/if'the subject request is for a si
e or if the subject request is for a periodic response; an instance of this message may not be
bvent-driven request. The mode (either single or periodie) shall be explicitly indicated within
e instance. The action of the receiving system shdll’be as appropriate given the mode off
je instance.

r-periodic: An instance of this message shall*only be valid if the subject request is for an eV
fesponse or a periodic response; an instance of this message may not be sent to request a si
5e. The mode (either event or periodic) shall be explicitly indicated within the message insta
lion of the receiving system shall be.as.appropriate given the mode of the message instance.

5e, or a periodic response. Fhe mode (either single, event or periodic) shall be explicitly indic

6.8 SubTequent publications

pon
end

br-event: An instance of this message shall only be valid if the subject request is for a sipgle

not
the
the

hgle
sent
the
the

ent-
ngle
hce.

ven
hted
ode

hall

The subsequent publications attribute shall only be included in the specification of subscription messages that
are not of message type “single”. It shall define the publication message that will be transmitted for all
subsequent messages after the initial publication.

6.9 Id

Each message shall be assigned a globally unique, ASN.1 object identifier in the Id field. Some protocols may

use this ide

ntifier to identify the message type rather than the message name.
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Annex A
(normative)

Information object specification

ISO 14827-1:2005(E)

A.1 General
ISO 14827-MESSAGE ::= CLASS ({
&name PrintableString (SIZE (0..255))
sdefinition PrintableString (SIZE (0..65535))
&remarks PrintableString (SIZE (0..2000))
&MessageBody
&messageType ENUMERATED {publication,
&subscriptionType ENUMERATED {single, event-driven,
periodic, single-or-periodic, event-or-periodic,

single-event-periodic}

&subsequentPublications
&id

}

WITH SYNTAX {

NAME

DEFINITION

[REMARKS

MESSAGE BODY

MESSAGE TYPE
[SUBSCRIPTION TYPE
[INITIAL-PUBLICATION
[SUBSEQUENT-PUBLICATIONS
ID &id
}

&initialPublicationPrintableString (SIZE

OPTIONAL

(0..255))

PrintableString (SIZE 40@..255))
OBJECT IDENTIFIER

&name
&definition
&remarks]
&MessageBody
&mesisageType
&subscriptionType]
&initialPublication]
&SubsequentPublications]

subscrdption}

OPTIONAL

OPTIONAL

single-or-

OPTIONAL

© I1SO 2005 — All rights reserved
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Annex B
(informative)

Examples

B.1 Request employee list

A simple m

does not nged to contain any information other than the identifier.

requestEmployeelist ISO 14827-MESSAGE ::= {

NAME "Request Employee List"

DEFINITION "Requests the current list of empiloyees as std
in the database."

MEJSAGE BODY NULL

MEJSAGE TYPE subscription

SUHSCRIPTION TYPE single

INJTIAL-PUBLICATION publicationEmployeelist

ID {iso (1) std(0) 1482A partl(l) examples(l) 1}

B.2 Request employees by title

A more sd
information
indicate the)

Emg
reg

NAM
DEH

bssage may not contain any data at all. For example, a message to request a list of all employ

type of employee.

loyeeType ::= UTF8String (SIZE ((0..64))

uestEmployeelListByType ISO *14827-MESSAGE ::= {

E "Requestskmployee List by Type"

INITION "Requests the current list of employees stored
the database who have a title matching one
those contained in the message body."

SAGE BODY SEQUENCE OF EmployeeType

SAGE TYPE subscription

SCRIPTION TYPRFE single

TIAL-PUBLICATION publicationEmployeelList

{iso (1) std(0) 14827 partl(l) examples(l) 2}

ees

red

phisticated request may contain a parameterito identify the types of employees for which
is being requested. In this case, the message body would define the data structure usef to

in
of
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