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Foreword

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

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

"Architecture” is implicit in any construction, be it of a physical entity (such as a building), an
operational entity (such as a company or organisation), a system entity (such as a software system), or
a business entity (such as a commercial business operation). While it may be stated that every entity
has an architecture, that architecture may be an explicit construction as a result of a deliberate design
process, or it may be the implicit result of an unplanned series of events, and sometimes the combination

of b

oth.

In the "system" domain, "architecture” can be defined as "fundamental concepts or properties of a

Sys
and
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Intd
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in order to provide a service to the actors involved in, or interacting with, the transport sect

ITS
wit
to {
Sys
doc
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ITS
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Thi
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des
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em in its environment embodied in its elements, relationships, and in the principles-o
evolution (ISO/IEC/IEEE 42010:2011, 3.2). In order for this definition to be successfult
e a standard way of describing the system concepts and properties.

lligent transport systems (ITS) are systems deployed in transportation environhments

h the driving experience, and the safety and security of drivers, passengers and pedes
also assist in the labour, energy, environmental, and cost efficiency of transportation sy
nture of most ITS that their architecture involves the collection, use-and exchange of in
h within and between software systems which affect or control the-behaviour of physical

services are developing and changing rapidly and have to fixake provision not only for
h other services, but with migration from one technology. generation to later iteration
upport this and to obtain compatibility and/or intereperability and to eliminate cont]
ems need to co-exist and operate within a known¢and supportive architectural frame
ument is designed to aid these objectives and to_enable maximum interoperability, effi

hin ITS International Standards using an explicit process.

word “architecture” has been used in an informal manner to mean a variety of differen
in formal architecture design there are-differing methodologies and opinions as to their
1se in TS itself and standards design; This has limited the effective communication in the

his document is to provide consistent terminology to be used in describing architectura
standards and provide a conSistent form for describing an ITS reference architecture in
he ITS sector.

5 document does not_give preference to any one methodology for architecture develo
Cription, it assumies‘that the consideration of architecture is an explicit process that
punt the inteprelationships and interoperability of ITS and that an architecture des
vided withidITS standards. It also assumes that the architecture aspects of ITS sta
Cribed explicitly in each and every ITS standard and that all standards are related to o
service[s)that they are designed to enable or support.
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INTERNATIONAL STANDARD

ISO 14813-5:2020(E)

Intelligent transport systems — Reference model
architecture(s) for the ITS sector —

Part 5:
Requirements for architecture description in ITS standards

1
An

Scope

intelligent transport system (ITS) reference architecture is a tool that deseribes h|

delijvers one or more ITS services. It includes a high-level description of the major elemer

inte
pro

rconnections among them that are needed for the service(s) to be provided to stakd

stamdardized within ITS standards.
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ISO
not

ISO

contrast, ITS standards are often focused on design detailsiWhile the developme
ards may be initiated by a single ITS user need, they are oftern’ (and properly) written

reader in understanding the original purpose of a standard and whether the standard
bther environments.

5 document defines documentation rules for standards that define interfaces betweern
em elements of an ITS reference architecture, This includes:

requirements for documenting aspects of the ITS reference architecture;
terminology to be used when documenting or referencing aspects of the ITS reference an

fompiling this document, the @uthors have assumed that contemporary systems e
Ctices are used. Such practices are not defined within this document.

Normative references

following documents are referred to in the text in such a way that some or all of th
stitutes requirements of this document. For dated references, only the edition cited 4
ated references; the latest edition of the referenced document (including any amendmen

IEC 88241, Information technology — Abstract Syntax Notation One (ASN.1): Specificat
ition —Part 1

ow an ITS
its and the
holders. It

vides the framework around which the interfaces, specifications, and‘detailed ITS designs can be

t of these

Stanld ]illn a generic
format that allows for application in a broad array of contexts. However, this can presentac

hallenge to
s intended

or among

chitecture.

ngineering

Pir content
pplies. For
[s) applies.

on of basic

IE€ 9834-1, Information technology — Procedures for the operation of object identifier |

egistration

aut

1orities: General procedures and top Arcs of the international object identifier tree — rFart 1

ISO/IEC 11179-3, Information technology — Metadata registries (MDR) — Part 3: Registry metamodel
and basic attributes

ISO/IEC 19501, Information technology — Open Distributed Processing — Unified Modeling Language
(UML) Version 1.4.2

ISO/IEC/IEEE 42010:2011, Systems and software engineering — Architecture description

3

For

Terms and definitions

the purposes of this document, the following terms and definitions apply.
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ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at https://www.iso.org/obp

31

architecture

<system> fundamental concepts or properties of a system in its environment embodied in its elements
(3.10), relationships, and in the principles of its design and evolution

[SOURCE: ISOAECHEEE42616-2641-3-2

3.2
architectyre description
AD
work prodfict used to express an architecture (3.1)

[SOURCE: ISO/IEC/IEEE 42010:2011, 3.3]

3.3
architectyre model
work prodfict representing one or more architecture views (3.4) and expréssed in a format governedl by
a model kirld (3.18)

34
architectyre view
work prodluct expressing the architecture (3.1) of a systemdrom the perspective of specific sysfem
concerns (3.8)

[SOURCE: ISO/IEC/IEEE 42010:2011, 3.5]

3.5
architectyre viewpoint
work prodfict establishing the conventionsfor the construction, interpretation and use of architecfure
views (3.4)[to frame specific system concerns (3.8)

[SOURCE: ISO/IEC/IEEE 42010:2011( 3,6]

3.6
communigations view
architectune view (3.4) from-the communications viewpoint (3.7)

3.7
communig¢ations viewpoint
architectune viewppint (3.5) used to frame communication interface concerns, including all layers of{ the
OSI stack alnd related management and security issues

3.8
concern
<system> interest in a system relevant to one or more of its stakeholders (3.25)

Note 1 to entry: A concern pertains to any influence on a system in its environment, including developmental,

technological, business, operational, organizational, political, economic, legal, regulatory, ecological and social
influences.

[SOURCE: ISO/IEC/IEEE 42010:2011, 3.7]
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3.9

deployment architecture

project architecture

low-level architecture

design-level architecture

architecture (3.1) that provides a vision of a specific deployment of a system within a geographic area

Note 1 to entry: Experts use a variety of terms to describe this concept; ISO/TC 204 prefers the term “deployment
architecture”.

3.10
elefnent
<syptem> component member of an architecture (3.1)

31
funictional view
architecture view (3.4) from the functional viewpoint (3.12)

3.12
functional viewpoint
architecture viewpoint (3.5) used to frame the functionality concerns, including the degfinition of
professes that perform transport functions and data flows shared between these processes

3.18
rmation exchange
information flow (3.14) from a physical object (3.19) acting-as an information source and sentto another

moflel kind

7Dh+1‘f\“€‘ FI'\Y' atune I'\F mr\r]o”inn
conkentionsforatype ofmodelling

Note 1 to entry: Examples of model kinds include data flow diagrams, class diagrams, Petri nets, balance sheets,
organization charts and state transition models.

[SOURCE: ISO/IEC/IEEE 42010:2011, 3.9]

3.19

physical object

element (3.10) within the physical view (3.20) of an ITS reference architecture (3.17) that represents a
physical entity that interacts with other physical entities in the provision of ITS services (3.24)

3.20
physical view
architecture view (3.4) from the physical viewpoint (3.21)

© IS0 2020 - All rights reserved 3


https://standardsiso.com/api/?name=21ddc10cc0f0ea9deeba824acd12a279

ISO 14813-5:2020(E)

3.21

physical viewpoint
architecture viewpoint (3.5) used to frame system engineering concerns

Note 1 to entry: System engineering concerns include the definitions of physical entities, the assignment of
functionality to physical entities, the interfaces among these physical entities, and security and privacy concerns
related to those entities and their interfaces.

3.22

planning architecture

regional a

rchitecture

high-level[architecture

architectu
managed

(3.1) that provides a long-term vision of system elements (3.10) that may be deployed
different projects and/or entities within a geographic area

Note 1 to eptry: The term “regional architecture” is widely used within the US, but “regional’/-becomes ra

ambiguous
but the ISO

3.23
reference
template s

when applied to international standards. The term “high-level architecture” is also.sometimes u
TC 204 preferred term is “planning architecture”.

architecture
lution for an architecture (3.1) for a particular domain

Note 1 to efjtry: A reference architecture, as used to develop standards and-generic rules, is not specific to

single locat

3.24
service
<ITS> perf

3.25
stakehold

on while planning and deployment architectures are typically spécific to a location.

brmance of one or more tasks that fulfils an ITSuser need (3.26) for an ITS user

er

<system> individual, team, organization, or classesthereof, having an interest in a system

[SOURCE: 1

3.26
user need
<ITS> neeq

SO/IEC/IEEE 42010:2011, 3.10]

of an entity external td.the intelligent transport system (3.15) for a surface transport sys

benefit thaft can be met with thé use of a technology system

4 Symb

ARC-IT
CEN

ols and abbreviated terms

Architec¢ture Reference for Cooperative and Intelligent Transportation

European Committee for Standardization

and

ther
sed,

any

fem

CIDCR
CVRIA
FRAME
HARTS

ITS

Central I'TS Data Concept Registry

Connected Vehicle Reference Implementation Architecture
European ITS Framework Architecture

Harmonised Architecture Reference for Technical Standards

Intelligent Transport System

5 Conformance

There are no specific conformance tests specified within or associated with this document.

4
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Developers of International Standards are, however, required to describe the reference architecture of
the system to which their deliverable relates or to reference other International Standards or publicly
available documents that provide such a description.

NOTE

While this document is intended to define requirements for documenting reference architectures

within standards, much of the content can also assist implementers of ITS in their documentation of planning
architectures and deployment architectures.

6

Background and general information

6.1

Arc
pro
infa
con|
ind

6.2
Wit

depiicted in Figure 1.

Ref
The
inte
Sys
Bec
bet

Plapning architectures are intended to address stakeholder concerns in developing a long-

General

hitectures have been used as a part of the ITS implementation process for over 20 y
vide stakeholders with a clear understanding of how ITS services are to beydeliver
rmed decisions can be made as early as possible in the ITS implementation process.
Lent, format, viewpoints, and other details of architectures have evolvedcpyer time to H
Istry needs; this section provides an overview of the current best practices.

Levels of abstraction
hin the ITS industry, architectures are often presented insthree distinct levels of abs

brence architectures reflect the requirements set forthby the industry-wide stakeholder ¢
se architectures provide a relatively generic templatethat characterizes how ITS elemen

em elements are entirely conceptual - they describe types of elements that might b
ause a reference architecture represents typical deployments, it is useful for identifying
veen system elements that can be standardized.

ears. They
ed so that
While the
etter meet

traction as

ommunity.
s typically

ract with one another to provide services thatafrée widely deployed. At this level of abstraction,

deployed.
interfaces

(e.g
pla

deployed and identifies which elements and ITS services are existing, if any, and which
planned. Ideally, the planning-architecture should be used as the primary source for the d
plans (e.g. timeframe) for €ach planned system element. Planning architectures should g

der
but

whille perhaps also.adding new ITS services that are specific to the region.

Dep

deployment<project. At this level of abstraction, the architecture must identify the syster

tha

ning. At this level of abstraction) the architecture identifies the specific system elen

ved from a reference architecture in order to benefit from the previous work and stand
the derivation proeess will typically omit some ITS services that are not envisioned for

loyment architectures are intended to address local stakeholder concerns related tq

will be*separately procured and identify how these system elements will interfac

an

!

rm vision

e
5 to 20 years) of ITS deployments within a geographic area at a level that facilitaies project

ents to be
hre merely
eployment
bnerally be
ardization,
the region

a specific
h elements
e with one

reference

hert,_(ideally using some set of the standards created in response to the associateq

architecture). Deployment architectures should generally be derived from a planning archiitecture to

provide consistency with the Tong-term vision but will generally only depict the subset of the planning
architecture that is to be deployed as a part of the project.
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Industry
| Seterece | goonaree
requirements architecture P
A 4
Regional Planni Define
annina
sfakeholder > . = > projecis o
. architecture .
requirements realize plan
A 4
fakehol | Deployment hrocurement
Sjgkenolder architecture P
requirements packages

Procurement
specifications

Figure 1 — Architecture levels of abstraction

Deploymernt architectures are used as.the basis for developing procurement specifications for each of
the separately procured system elements.

6.3 Viewpoints

Modern aijchitecture descriptions should adhere to the principles in ISO/IEC/IEEE 42010, which
recommenfs defining an-architecture through the use of multiple architecture views, where each vliew
is governed by an architecture viewpoint that defines a set of rules for framing a group of stakeholder
concerns through-the use of one or more architecture models. The complete architecture is definedl by
the sum offall yiews adhering to these viewpoints.

Since ITS reference architectures have grqr‘]nql]y evolved since the parly 1990s, there are 2 varietly of

modelling techniques employed in relevant architectures. Annex B provides a recommended set of
modelling conventions for the three viewpoints defined in this document.

NOTE Since this document is focused on architecture descriptions within ITS standards and ITS standards
should be based on ITS reference architectures, this document is only concerned with the viewpoints and
modelling conventions related to ITS reference architectures. Planning and deployment architectures can include
additional viewpoints, which are beyond the scope of this document.

6 © IS0 2020 - All rights reserved
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7 Requirements

7.1 Architecture description

All ITS-related International Standards shall include a section that provides a description of the part(s)
of an ITS reference architecture where the content of the standard is to be used.

The entirety of the architecture description may be embedded within the standard or referenced in an
external publicly available source, such as a website. The architecture description may be contained in
the body of the standard or in an informative annex. In most cases, the architecture description should
be presented-as-informative-informatiomrandne puUrposes.

O Ve O O grotpretad CtSstO ara 1o OTie

The architecture description shall include information detailing the vision and mission\te Qe achieved
by applying the standard, together with a description of the architectural aspects of the stgndard; the
infqrmation shall include all of the components identified in 7.2. Such information may appepr in either
the[Scope or Requirements sections and in whatever format considered appropriate by the guthors.

7.2] Architecture description elements

7.2]1 Architecture scope

The architecture description shall indicate the scope of ITS.Services considered by th¢ reference
architecture; the complete reference architecture may be{gémbedded in the standard or jmay be an
infdrmative reference to an external source.

EXAMPLE A standard can choose to reference thecHarmonized Architecture Reference fdr Technical
Starjdards (HARTS) by referring to the HARTS website at'http://htg7.org.

7.2)2 Services

The clause(s) that describe the services to which the ITS International Standard relates shall|provide an
ovefall description of what the ITS implementation will deliver incorporating operational concepts and
usef requirements, together with it§ khown inter-relationships with other systems, some ofjwhich may
be qutside the ITS domain.

NOTE The relevant ITS service domains, service groups and services from ISO 14813-1 can Qe used as a
starfting point for the definition-of these services in the absence of any other defined services.

7.213 Functional yiew of interface

Thd architecturé’déscription shall describe the functional view of the interface(s) that the $tandard is
intgnded to address. Standards that only define lower layers of the communications stack will typically
addrress functionality not directly defined in the referenced architecture, but the standayd can still
desfribe'what this functionality is and how it relates to the broader design. Standards that dddress ITS
seryices*should identify the specific functionality from the reference architecture that thr: standard

i p= p= P2 Y
Clal,,uo tu [civivsmwr

A clause shall describe the nature of the system based on the required input data, control and processing
functions and data or information to be output. The interrelations between these aspects shall also be
described. Both descriptions shall be independent of any reference to particular hardware or software
technologies.

Where possible, data descriptions shall refer to the data concepts already included in the Central ITS
Data Concept Repository (CIDCR) being provided for use by ISO TC 204 and CEN TC 278. If a reference is
not possible, then a new data concept shall be created and submitted for inclusion in the CIDCR.

© IS0 2020 - All rights reserved 7
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7.2.4 Physical view of interface

Following the explanation of the functionality, this description shall allocate it, in generic terms,
to physical entities that are easily traced to physical objects within the referenced ITS reference
architecture (e.g. HARTS). These references should be as expansive as possible given the context of the

standard, i.e. if the standard is targeted only for use in the context of a particular service or clas
system, then that system shall be referenced, but if the standard is not so narrowly targeted, then

s of
the

standard shall reference classes of physical objects to which the standard may apply, e.g. Centre-to-Field.

Although the configuration(s) of the physical entities shall be described in system terms, they shall
be specific to any particular location.

not

The architecture description shall describe the physical view of the interface(s) that the stand
is intended to address. Depending on the exact nature of the standard, the interface may relate
specific interface, such as an information exchange, depicted in the architecture or may relate'to a i
abstract irfterface that is realized by multiple information triples. The interface descpiption may
accompanied by a figure, if deemed appropriate. When included, it is recommended that\figures use

modelling
7.2.5 Co

7.2.5.1 (

This shall
whatever i
of particul
expectatio
physical vi

The archit]
standard i
reference :
indicating
figure shal

7.2.5.2 S

The archit
interface a
and availa
requireme

ronventions defined in Annex B.
mmunications view of interface

Jverview

provide a high-level description of the communications requirements necessary
hformation exchanges are defined in the standard. This'should not include any specifica

ard
fo a
ore
' be
the

for
fion

ar protocols unless there is a clear dependency,, though informative content describping

s is reasonable. In most cases, this section should reference other standards, and like
ew, it should be as expansive as possible.

ecture description shall describe the cemimunications view of the interface(s) that

b intended to address. Typically, the cothmunications view should depict the complete I

irchitecture and indicate where the\subject standard resides within this model while

the other standards that might-typically be deployed with it. The text accompanying
explain the relationships with other standards.

ecurity and data protection

bcture description shall explain how security and data protection will be provided for
nd physical objects/ This will often be achieved by providing a confidentiality, integ

pility (CIA) apalysis within the standard, which will generate the security and priy

hts for the inferface.

7.3 Usa

In order tg
definition

a)
b)
c)
d)
e)
NOTE

ISO/IE
ISO/IE
ISO/IE
ISO/IE
ISO/IE

ge of terms

the

the
'S-S
hlso
the

the
Fity,
acy

1ew

) @avoid confusion, an architecture description in an ITS deliverable shall not define

C 8824-1;
C 9834-1;

C 11179-3;

C 19501;
C/IEEE 42010.

of any new terms should be coordinated with the ISO/TS 14812 development efforts.

At the time that this document was prepared, [SO/TS 14812 was under development. The development
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Annex A
(informative)

Example usage

Overvielar
e eW

Wh
par
exa
intd

A.2
The

ficular needs relevant to that standard, some examples may be useful to users. Thisann
ples that might serve for standards that are chiefly structured as a data dictiohary, an
rface specification, and an underlying interface specification.

Data dictionary example

first example is for a standard that defines a data for use by varieus protocols. An exa

le 7.2 affords the standards document author freedom to structure the document@according to the

ex includes
hpplication

mple scope

(Segtion 1) for such a standard is provided in Figure A.1 while its supporting information is provided in
Figlire A.2.

—

Example Scope from Data Dictionary Standard

Scope

(o)

:[essage signs. Message signs are field devices that can be managed through a defined inter|
anager of the message sign might be a central system, another field device, a maintenance lapt¢p, or any

his standard’s scope is limited to defining data for management and control of roadside, elec

ther device that supports the defined interface.

ther ITS-S or external systems.

configuration and commands

»

Field

Manager status and notifications Equipment

Figure X: Physical view of interface

he message sign must have a connéction to the manager and may have any number of conngctions to

ronic
face. The

Figure A.1 — Example scope for a data dictionary standard
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Example of Annex A from Figure A-1
(informative)
Architecture Description

A.1 Architecture reference
This standard addresses technical details identified within the Harmonised Architecture Reference for
Technical Standards (HARTS). The scope of this architecture is described at

htto:/htq7 | Ivsi . I L

A.2 Functlonal view of mterface

This standard ini igns: ape of
this standard does not define the logic used to manage the message sign or the protocols used to exch ange
the defingd data elements; however, the data concepts defined in this standard have been defined
assumptipn that they would be exchanged using an SNMP-like interface. "1,

A.3 Physical view of interface

This starjdard addresses interfaces between a “message sign” and the physical objec ha?-aught mangge
it, typically “centres” and other “field equipment” objects. Specific information flows con&ébd within the
scope of this standard include:

Roadway dynamic signage data: Information used to initialize, configure,bélontrol dynamic
hessage signs. This flow can provide message content and delivery attributes, local message stofe

haintenance requests, control mode commands, status queries, and all other commands and

ssociated parameters that support remote management of thesévices.

foadway dynamic signage status: Current operating status on mic message signs.

o 0 3

A.4 Conmmunications view of interface 5\0

A.41 Dverview

This standard addresses the data within the application entity@ he ITS-S architecture reference model a
depicted jn Figure Y.

"z

Performance requirzinents from 1ISO 20684

Security

C.
%,

Facilitiés

* IS0 15784-2 (SNMPv3)

MIBs from 1SO 2068

RFC 6353 (TLS for SNMP)

Figure Y: Communications view of interface

A.5 Security and data protection

Authentication and authorization are dependent on Datagram Transport Layer Security (DTLS)/Transport
Layer Security (TLS) coupled with either X.509 or IEEE 1609.2 certificates. Encryption can be provided as
needed using any encryption method with a registered OBJECT IDENTIFIER.

Figure A.2 — Example architecture description for a data dictionary standard
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A.3 ITS application specification example

The second example is for a standard that defines an ITS application specification. An example scope
(Section 1) for such a standard is provided in Figure A.3 while its supporting information is provided in
Figure A.4.

Example Scope from ITS application specification standard

a remote
intenance

anager. The manager of the message sign might be a central system, another field device;alm
gptop, or any other device that supports the defined interface.

=

he message sign must have a connection to the manager and may have any number of conngctions to

ther ITS-S or external systems.

o -

\J
configuration and commands \%

> -

D Field
status and notifications Equipment

Manager

A

Figure X: Physical view of interface

Figure A.3 — Example scope foran ITS application specification standard
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Example of Annex A from Figure A-3
(informative)
Architecture Description

A.1 Architecture reference
This standard addresses technical details identified within the Harmonised Architecture Reference for
Technical Standards (HARTS). The scope of this architecture is described at
http://htg7.org/html/analysis/servicepackages.html.

A.2 Fung¢tional view of interface

This standard is concerned with defining the functional, performance, and related requirements fo Q
message| sign; the scope of this standard does not define the logic used by the manager to decide(gﬁ g q

=

content df the messages to display or the protocols used to exchange the defined data eIemen@j ecifig
HARTS processes included within the scope of this standard include: ('b'
. oadway traffic information dissemination Cb'\

A.3 Physical view of interface

This stanjdard addresses interfaces between a “message sign” and the physical objects that might manage

it, typically “centres” and other “field equipment” objects. Specific information flows ng;dered within the

scope of this standard include: S
- Roadway dynamic signage data: Information used to initialize, configufe) and control dynamic

message signs. This flow can provide message content and deléz attributes, local message st¢re

maintenance requests, control mode commands, status que@ {and all other commands and

gdssociated parameters that support remote management of these devices.

Roadway dynamic signage status: Current operating statuir\ dynamic message signs.

A.4 Conmmunications view of interface \\S\

A.4.1 Dverview
This standard addresses the implied functionality and p@wance characteristics of the application entity
of the IT$-S architecture reference model as depicted in\Figure Y.

Performar.ce requirements from 1SO 20684

Security

1SO 15784-2 (SNMPv3)

Facilities

MIBs from ISO 20684
RFC 6353 (TLS for SNMP)

Figure Y: Communications view of interface

A.5 Security and data protection

Authentication and authorization are dependent on Datagram Transport Layer Security (DTLS)/Transport
Layer Security (TLS) coupled with either X.509 or IEEE 1609.2 certificates. Encryption can be provided as
needed using any encryption method with a registered OBJECT IDENTIFIER.

Figure A.4 — Example architecture description for a data dictionary standard

12 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=21ddc10cc0f0ea9deeba824acd12a279

ISO 14813-5:2020(E)

A.4 Underlying interface specification example

The final example is for a standard that defines a facilities layer protocol. An example scope (Section 1)
for such a standard is provided in Figure A.5 while a supporting annex (Annex A) is provided in

Figure A.6.

Example Scope from Facilities Layer Standard

1 Scope

1 tandard’ s limited tao tha intarf hat d fisld 1 t Th
This-standard’s scope-is-hmitedtothe interface betweena-manageran ield-equipment- e-manager may

be of any type but is typically either a centre or field equipment physical object. The field equipmgnt must
have a connection to the manager and may have any number of connections to other ITS=S-or|external
systems.

configuration and commands b‘%\
Field
Manager status and notifications \C_E%uipment
D

Figure X: Physical view of.interface

Figure A.5 — Example scope for a Facilities Layer standard
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Example of Annex A from Figure A-5
(informative)
Architecture Description
A.1 Architecture reference

This standard addresses technical details identified within the Harmonised Architecture Reference for Technical
Standards (HARTS). The scope of this architecture is described at http://htg7.org/html/analysis/servicepackages.html.

A.2 Functional view of interface
This standard is concerned with the session, presentation, and application layers of the OSI reference model;
the scop¢g of this standard defines the operation of these layers as well as data used to manage the operatipn
of these layers but does not include the core functionality of the field equipment. This standard address|
how field|equipment accepts and responds to messages. This standard defines two mechanisms ich
the manggement station interacts with the field equipment: setting content (settings, conﬂguratloé_-)e c.), and
getting cgntent (data, configuration, etc.). '\03

A.3 Physical view of interface b%)
This standlard addresses interfaces between “field equipment” and the physical objects th n'?anage them, typically
“centres”[and other “field equipment” objects. &5
\
S

A.4 Communications view of interface

A.41 Dverview
This standard addresses the Facilities Layer of the ITS-S architecture referenc ’«b- el as depicted in Figure Y.

Performance requirements from ISO 20684

Security

N

1SO 15784-2 (SNMPv3)

Facilities

VIIBs from ISO 20684
RFC 6353 (TLS for SNMP)

Figure Y: Communications view of interface

A.5 Sec rlty ata protection
Authenticgti @ authorization are dependent on Datagram Transport Layer Security (DTLS)/Transport Layer Securify
(TLS) cou ith either X.509 or IEEE 1609.2 certificates. Encryption can be provided as needed using any encryptjon
method with a registered OBJECT IDENTIFIER. Authentication is supplemented within the application according to RFC
6353.

Figure A.6 — Example architecture description for a Facilities Layer standard
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Annex B
(informative)

Recommended architectural model conventions

B.1

The
intd
allo
imp

The
per

The
an

TEIET

functional viewpoint addresses the analysis of abstract functional elements and/their logical

ractions rather than engineering concerns of how functions are implemented,|wher
cated, how they transfer information, which protocols are used, and what method
lement them.

functional viewpoint focuses on the behaviour, structure, and intefraction of the
formed within the C-ITS environment.

behaviour of a function (i.e. process) is the set of actions performed by this element

an

performing those actions. Functional views define processe$ite’control and manage system

suc
be

of information among these elements.

Thi
in |
Ref
Eur

Figlire B.1 provides a sample functional view diagram from FRAME.

bbjective. A process performs actions to achieve an application objective or to support
her process. This may involve data collection, data transforiation, data generation or prj

as monitoring, and other active control elements:that are part of describing the
viour of the system. They also describe data processing functions, data stores and the I

5 functional viewpoint is based on the workof Hatley/Pirbhai and is consistent with {
[ARTS, the Connected Vehicle Reference_Implementation Architecture (CVRIA), the A
brence for Cooperative and Intelligent Transportation (ARC-IT, aka the US National ITS Ar¢
ppean ITS Framework Architecture (FRAME), and other major ITS reference architectur

e they are
is used to

functions

to achieve
actions of
pcessing in
behaviour,
functional
gical flows

he content
"chitecture
hitecture),
es.
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map_data_for_travel_information—>»  6.6.1 Provide [—>requested_travel_information

location_for_information —>»| Travelle.:r
Information
traveller_information_request —>| Interface 6.6.3 Output |—> travel_information
Travel
Information
request_travel_information T

) . travel_information_for_output
travel_information_response /
\ 6.6.4 Manage
Travel

updated_travel . _~7|  |nformation
information Data Store \

) load_travel_information

read_travel_information

6.5 Travel
Information Data

data_fdr_travel_information —>{
road_information—>»{ 6.6.2 Produce requested_current_
PT_information —> travel_information
- . Travel request_current_’ -
toll_data_fgr_travel_information —>| Information travel information
other_m¢de_data_travel_info—>| -

T output_travel_
information

requested_travél.
information_filters
updated_travel_t
information_filters
request_travel_
information_filters

travel_information_filter_request—>»| 6.6.3 Provide
travel_inforqation_filter_updates —>| Travel‘
t_t I_inf t—> Information >t I_inf tion_filt
current_travel_info_reques Operator ravel_information_filters
output_travel_info_request—> Interface —>current_travel_information

Figure B.1 — Example functional view diagram from FRAME

B.2 Physical viewpoint

The physical viewpoint represents physical elements that operate in the mobile environment, the
field, and the back office, where connections between elements and interactions with the external
environment are considered. The physical viewpoint deals with the composition of these physical
objects (including application servers, data stores, network components, mobile and non-mobile
transportation elements, and wired and wireless links), their physical connections and interactions,
and the allocation of functionality to those elements.

Each physical view diagram includes physical objects that participate in providing and accomplishing a
set of one or more ITS services. Figure B.2 provides a sample physical view diagram for Transit Signal
Priority.
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