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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 procg
described
different {
editorial 1

Attention
patent rig
any paten
on the ISQ

Any trade
constitutg

For an ey
expressio
the Worl
WWW.iSO0.

dures used to develop this document and those intended for its further maintenance
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed-for
ypes of ISO documents should be noted. This document was drafted in accordance with
ules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

is drawn to the possibility that some of the elements of this document may bé the subject
hts. ISO shall not be held responsible for identifying any or all such patent rights. Details
f rights identified during the development of the document will be in the.Introduction and
list of patent declarations received (see www.iso.org/patents).

name used in this document is information given for the convenience of users and does
an endorsement.

planation of the voluntary nature of standards, the 4€ieaning of ISO specific terms 3
hs related to conformity assessment, as well as infermation about ISO's adherence
Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT),

rg/iso/foreword.html.

This docy
collaborat
278, Intell
ISO and C

This sec
technicall

ment was prepared by Technical Committee*ISO/TC 204, Intelligent transport systems,
ion with the European Committee for Stanidardization (CEN) Technical Committee CEN
jgent transport systems, in accordance with the Agreement on technical cooperation betwe
EN (Vienna Agreement).

The main

Vi

UML
actor
adopt]

Void i
Descr

Publi

O[,ld edition cancels and replacés)the first edition (ISO/TS 19468:2019), which has bq

revised.
changes are as follows:

[ommunication diagrams have been improved (introduction of Agents and Interfaces to def
subsystems interactions and addition of subclause 5.8 to describe UML modeling methodold
ed);

hput parameter has been defined;
iption @f FEP+EP implementation has been improved with appropriate normative languag

ICSubscrube Exchange Pattern has been removed;

hre
he
he

of
of
or

not

nd
to
bee

in
TC
en

en

ne
gy
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of features used in other exchange patterns;

Annex H has been deleted;

Certain figures have been improved.
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Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

This document defines a common set of data exchange specifications to support the vision of a seamless
interoperable exchange of traffic and travel information across boundaries, including national, urban,
interurban, road administrations, infrastructure providers and service providers. Standardization
in this context is a vital constituent to ensure interoperability, reduction of risk, reduction of the cost
base, promotion of open marketplaces and many social, economic and community benefits to be gained
from more informed travellers, network managers and transport operators.

Especiallydi
Commissi
services. With the aim of supporting sustainable mobility in Europe, the European Commission has
been supporting the development of information exchange mainly between the actors of the road traffic
managempent domain for a number of years.

This document supports a methodology that is extensible.

To be able¢ to successfully connect systems and start exchanging data in an irfteroperable and easy
way, ther¢ is a need to describe and agree on how this exchange ought to be(aghieved. This is set put
in a data pxchange specification. Data exchanges in different scenarios cafhave different needs gnd
requiremé¢nts. Therefore, several data exchange specifications can be needed.

Data exchange specifications need to address two main issues. Firstly, they model the stakeholdgrs
and actor} involved in data exchange, each potentially in different/roles, as well as abstract exchange
patterns for their interactions. Secondly, they select a suitablésximplementation platform and cle;rrly
specify hqw the abstract scenarios and patterns are effectivelyximplemented on this platform.

The diagram in Figure 1 shows such an abstract communication scenario from the perspective df a
road operjator who requires data exchange interfaces-between the different components of its own
operationpl systems, either between centre-side coniponents or between centre and field devices, but
also to ex¢hange information with other road operators or service providers.

Other rpad operators Road operator Service provider

.
L

/ \ Centre

/ \ Field devices

Figure 1 — Abstract communication scenario

While the black links between centre-side components and field devices may use a variety of
communication protocols, mostly depending on the physical link conditions, the vast majority of other
coloured links between centre-side components, internal to one organization or external to others, are

viil © IS0 2022 - All rights reserved
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based on an internet protocol (IP) network and mostly use the transmission control protocol (TCP)
transport layer protocol (user datagram protocol, UDP, is also possible in a few cases).

Nevertheless, as the different colours indicate, they can very well have significantly different
requirements. Internal links (blue) can reside in one domain of trust, hence do not require protocols
compatible with security gateways. This can already be different for links to other road operators
(red) and will certainly not hold for links to other types of organizations, like service providers, via the
Internet (green).

While different security requirements offer the most striking and obvious example, there are more
iteri atca - j j inl alabili ustness and

th¢ domain of ITS standards, where for example the European standard for the real-time infformation
intlerface relating to public transport operations (SIRI; see thesEN 15531 series) introduces both
cofcepts as complementary options: Publish-Subscribe and Request-Response.

Fufthermore, the ITS station architecture is not in. contradiction with this document but is
coiplementary to what is defined in this document., A¢cording to the principles and the [taxonomy
defined in ISO 21217, this document defines a conceptual notion of:

—| How two central ITS (sub-)stations could communicate to:
— deliver information (application data\units);

— negotiate functional service behaviour for collaborating traffic management functiops (even if
this use case could not directlybe matched to ISO 21217 as it is not about information delivery).

—| How a central ITS (sub-)station could communicate to deliver information (application data units)
to another ITS station with-the characteristics of a central ITS station.

selection of relevant parameters for the relevant OSI layers as defined in ISO 21217. Two|exchange
schemas are considered: information delivery and functional service negotiation between central ITS
stgtions.

ThF document specifies the process of defining the exchange characteristics by use case-driven feature

Th drafting 8fthis document was guided by the following principles:

— | interdperability, such that different implementations can successfully engage in a data| exchange
praocdess;

— —Supporting of tegacy imptementations wiicirare based om existing (excitange) specification, in order
to maximize investments already made by stakeholders;

— addressing other user profiles, not only road operators, thus making this document available to a
broader audience;

— reusing existing (communications) standards, in order to reduce implementation complexity and
take benefit of proven and already existing solutions for common ICT problems;

— maintaining a clear separation between the payload content and the exchange model.

Annex A details the adopted methodology for defining this exchange platform-independent model
(PIM).
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Intelligent transport systems — Data interfaces between
centres for transport information and control systems

— Platform-independent model specifications for data
exchange protocols for transport information and control

S

/stems

1

Thiis document defines and specifies component facets supporting the exchangéyand share

da

Th
rel
frq

Thijis document establishes specifications for data exchange between any two instances of the

act

Th
Th

In
ex
int
is

Scope

ra and information in the field of traffic and travel.

e component facets include the framework and context for exchanges, the data content, stry
ationships necessary and the communications specifications, in such(away that they are in
m any defined technical platform.

ors:
Traffic information centres (TICs);
Traffic control centres/Traffic management centres (TCCs/TMCs);
Service providers (SPs).
is document can also be applied for use by-other actors, e.g. car park operators.
is document includes the following types of information:
use cases and associated requirements, and features relative to different exchange situat
different functional exchahge profiles;
abstract elements for protocols;

data model for exchange (informational structures, relationships, roles, attributes and {
data types reqtiired).

order to set-up a new technical exchange framework, it is necessary to associate one
rhange profile with a technical platform providing an interoperability domain where plug
eroperability at a technical level can be expected. The definition of such interoperabilit)
put“of scope of this document but can be found in other International Standards or

Sp

l usage of

cture and
lependent

following

ions;

hssociated

functional
r-and-play
y domains
Technical

pcifications (e.g. the ISO 14827 series).

This document is restricted to data exchange. Definition of payload content models is out of the scope
of this document.

2
Th

3

Normative references

ere are no normative references in this document.

Terms and definitions

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

©lI
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ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

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

31

business scenario

high-level description of the interactions that can exist within a system being analyzed or between the
system and external entities (called actors) in terms of business functions

Note 1 to eptry: See also use case (3.21).

3.2
client
entity thaf receives the information

Note 1 to eptry: It is represented in the information delivery business scenario (3.1).

3.3
exchange pattern
EP
basic exchange architecture template, described by UML communication diagrams, that identiffies
the actord in the exchange framework and the available interactionstamong them, which enable data
exchange functionalities as a set of exchange features

Note 1 to gntry: Exchange pattern interactions can be described by, méans of UML sequence diagrams and stjate
machine diagrams in such a way that message-triggering conditions are fully identified and defined alongside any
state update based on the subsequent interaction, i.e. exchangedmiessages and interaction-derived conditiong.

3.4
collaborative ITS service
CIS
ITS service (3.7) that can be enabled by combing different “ITS services” that are provided by the
combined|effort of two to more stakeholdersswho can have different roles

EXAMPLE Traffic management centres, traffic information centres, service providers.
3.5

functiondl exchange profile

FEP

selection pf data exchangefeatures for a particular business scenario (3.1)

3.6
interoperability domain
pair offuriLctional exchange profile (FEP) (3.5) and platform selected for implementing a data exchange
subsyste

Note 1 to dgntry: Each platform-specific model (PSM) (3.11) document defines an interoperability domain, whiich
ensures that two implementations of this PSM are interoperable and can successfully exchange payload (3.9).

3.7

ITS service

processing of information to address specific ITS requirements and implement ITS features such as to
manage traffic or deliver information

3.8

payload content model

content model

UML definition of the data structures that can be used to describe travel and traffic information to be
exchanged in an exchange system

2 © IS0 2022 - All rights reserved
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3.9

payload publication

payload

bundle of information that is exchanged between two exchange systems containing an instance of the
content model (3.8)

3.10

platform-independent model

PIM

document describing the abstract model of the standardized data exchange process in a platform-
in

1 b
CPCIuciIt wdy

Note 1 to entry: This definition is specific to this document.

dofument providing the implementation details of a functional exchange prafile (FEP) (3.5) described in

ex¢hange pattern (EP) (3.3) where the exchange of information is originated by the supplier (3.20)

sefl of data providing-alV of the last known state as opposed to providing partial changes

Note 1 to entry: Fhis’definition is specific to this document.

3.17
snapshotpull
pull-based exchange pattern (EP) (3.3) where only the last snapshot (3.16) version is exchanged

3.18
snapshot push
push-based exchange pattern (EP) (3.3) where only the last snapshot (3.16) version is exchanged

3.19

stateful push

push-based exchange pattern (EP) (3.3) where data describing a communication session is maintained
across successive communication within that session

3.20
supplier
entity that provides the information

Note 1 to entry: It is represented in the information delivery business scenario (3.1).

©1S0 2022 - All rights reserved 3
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3.21

use case

UcC

set of operational interactions between entities (called actors) and a system to ease understanding of
the main functions behind such interactions

4 Symbols and abbreviated terms

ASN.1 Abstract Syntax Notation One

BUC business use case

F&L freight and logistic

HTTP hypertext transfer protocol

ICT information and communication technology
P internet protocol

ITS intelligent transport systems

LOS level of service

MDA model-driven architecture

MMI man-machine interface

pub/sub publish-subscribe pattern

REST representational state transfer

RPC remote procedure call

SOAP simple object access protocol

SSL secure sockets layer

TCC traffic controlicentre

TMC traffic maragement centre

TIC trafficinformation centre

TIS traffic information service

TCP transmission control protocol

TLS transport layer security

TMP traffic management plan

UDDI universal description discovery and integration
UDP user datagram protocol

UML unified modeling language (see the ISO/IEC 19505 series)
VMS variable message sign

4 © IS0 2022 - All rights reserved
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W3C
WSDL
WSIL
WSS
XML

world wide web consortium

web service definition language
web services inspection language
web services security

extensible markup language
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5 [ Exchange modeling framework

5.1 Overview

The model-driven approach is chosen to describe exchange: this leads to describing exchange systems

by|means of abstract models, named platform-independent models (PIMs), innWhich the m|

pdeling of

exthange features is achieved by describing interactions among systems,.and subsystems ag exchange

patterns (EPs). These interactions implement system capabilities as-features that fulfil

exchange

requirements requested by specific business scenarios which are gsed to describe speciffic uses of

exthange.

5.2 Business scenarios and functional exchange prefiles

Thjis document is based on business scenarios, i.e. a high-level description of the interactions that can

ex]st within a system being analyzed or between the“system and external entities (called
terims of business functions. Business scenarios are-derived from application requirements
bufkiness information required and on technical capabilities enabled by available technologies
idgntified to ensure interoperable services with'the restriction of determining one FEP pe
scgnario for a specific EP, which is an abstraet model of available technical platforms.

Onje business scenario can be supported by more than one FEP. FEPs can be enabled by s¢

(Filgure 2).

actors) in
on useful
.FEPs are
" business

rveral EPs
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This docu

— information delivery,

Other bu

Selec& General PIM FEP + EP PIM

Set of
requirements

collaborative ITS services. oL

methodolpgy.

5.3 Rec

Requirements can v@pending on data exchange applications (i.e. use cases to be fulfilled). There
are there

re ma
at the supplier S&n

Requiremre@address the following items:

Q
Figure 2 — Business scenario and @hctional exchange profiles

ment addresses the following busines&@narios:

finess scenarios can b&)@veloped in future editions of this document using the same

Juirements, feagxres and exchange patterns

v
+~
=
)
=
o)
£

Set of features

A\Q)

oF
C)\\O

O

asons to consider or ignore any requirement based both on the gathering of data
and the usage of the delivered data by the client.

information provision,

communications,

security,

financial aspects.

Exchange is defined through enabling features which fulfil data exchange requirements.

Many possible technical EPs are possible, each of which can enable a subset of requirements in different
ways. To be interoperable, a client and a supplier shall implement the same platform with the same
pattern. Allowing a wide variety of possible EPs, the best suitable option for a use case application is
chosen in order to fulfil the necessary set of requirements.

6
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Based on the requirements of a specific business scenario selected for application use case
implementation, a set of appropriate exchange features shall be combined into an FEP.

The following schema in Figure 3 represents the domains of PIM and PSM introducing EPs and FEPs.

Uses cases

Being
informed on
road network
status

Collaboration
diagrams

defined by

Features implementation
described by:

e sequence diagrams

¢ state diagrams

Actors
Sub-

Exchange systems

Exchange pattern

features implements

Commu-
nication
ineans

Information

Broadcast
information
Display
messages
on VMS

(

Traffic
managment
plan activation

Booking park /
custom slot /
tunnel slot

PN

5.4

S
Business scenario: information delivery Q:\
$
5.4.1 Overview D
)

Onle of the most common applications of a
information between two nodes. In suc
whiile the other acts as the intended ¢

Figure 3 — Business scenario and functionéxchange profile (FEP)

N
This is achieved by ugiggthe form of publications, e.g. in the European DATEX II.

delivery
Exchange
require-
ments

AV
FEP EP ‘c PIM

Technology

implementatio 1
mapping

Collaborative
ITS services

Messages
encoding
rules

o)

PSM Platform-
specific rnodel

PIM Platform-
independent model

L

}a exchange system is the exchange of traffic and travel
cenario, one node acts as the supplier of the information
iver of that information, i.e. the client.

EXAMPLE
The data delivery business @io considers the actors as defined in Figure 4:
Vi
cldss General Exchange System / U
V.t
\\O Exchange Environment
Exchange Agent Exchange Agent System
1 Lnffrmaﬁol_ - Supplier __ Information Client L L“fﬁfmaﬁ"i 1 = Client System
«flow» «flow» «flow»

Figure 4 — General data delivery business scenario actors

Table 1 provides the basic definitions for exchange:

© IS0 2022 - All rights reserved
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Table 1 — Main definitions in exchange

Name Definition

Supplier system

to another system, named "client system". Examples of supplier systems are traffic
control centres, traffic information centres or service provider systems, gathering
road data from any available source they have.

A system which gathers information (road information) which needs to be conveyed

Client system A system which needs to update its internal information based on information which
is available from another system, named "supplier”. Examples of client systems are
traffic control centres, traffic information centres or service provider systems.

Exchange pnvironment |The set of components which enables information exchange among client systems

and supplier systems via a data exchange protocol.

Supplier

The component of the exchange environment which is devoted to providingfdata to
the client and retrieving them from supplier system.

Client

The component of the exchange environment which is devoted to collecting data fr
the supplier and delivering them to the client system.

m

Road and
is needed
two syste

The data ¢lelivery business scenario describes the EP and messages which are needed to be exchang

traffic information is gathered in a system named “supplier system”. Iif'case this informat
for any purpose by another system, named “client system”, it has to betransferred among
ms by the exchange environment.

b supplier and client systems besides the underneath technology and EP. The purpose

among th
which inf

As explained in the information delivery background in Annex-F, any update of information status
the supplier system shall be replicated to the client system via information delivery. The main object]
of inform3tion delivery is that information on the client system is updated exactly in the same way a

isin thes

“Exchangg
informati

Assuming
to S,.

Formally:
S, 1

This is to
means of

The inforgation delivery business scenario scope is implemented by selected exchange features. Th

selected €
available

rmation is exchanged is not considered in this use case déscription.

pplier system without any difference in infofmation values and semantics.

b message” is defined as the data strueture in which the information is coded to trans
bn in the exchange system from the supplier to the client.

S, = Client status and S, = Suppliefstatus, exchange is a means to achieving an S, equival

hformation — Suppliér)= Exchange message — Client —» Information — S,

say that client s¥stem status is updated in an equivalent mode to supplier system status
lata deliveryexchange messages between supplier and client.

xchange“features enable this scope and other secondary requirements which are based
eatures on considered platforms and patterns.

on
he

ed
for

at
ive
S it

fer

ent

by

ESe
on

1) Suppl

ook clhgraoot 3z ot o
CT Sy STCTIT CITar aCtCTTZatrUTT.

— shall provide data as input to the data exchange environment;

— is mandatory for the information data delivery process.

2) Data exchange environment:

— shall be an environment supporting the exchange of information and data by mean of messages;

— the supplier of the data exchange system shall produce and transmit the messages (notification);

— the client of data exchange system should receive and process the messages.
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3) Client system characterization:
— shall receive traffic and travel-related data from the data exchange environment;

— can be either another system for further processing or a simple client for content visualization
(the purpose of information exchange is not considered to be relevant in this information
delivery business scenario);

— is mandatory for the information data delivery process.

542 Pnr}nirnmﬁnfc

ex B provides a description of all requirements that apply to specific business scenarios| including
information delivery, whether actually used in a particular FEP or not. All requiremefts-are prganized
A FEP is a different concept from content profile. The description of the‘€ontent profilg¢s that can

ending on the information exchanged.

5.4.3 Data delivery exchange pattern

Forl data delivery, the concept of EP is introduced, as well as the concepts PIM and FEP (see Clause 3 for
definitions).

Expmples of EPs are the GET method of HTTP, Pull, Push,"PubSub, etc.

Onfce an EP and a selection of features (FEP) which“can be implemented on this EP are sqt, a set of
specification at PIM level for EP+FEP is well-defined:

A PIM for EP+FEP that enables all mandatorjfequirements is a valid platform for the corrgsponding
bupiness case (information delivery or collaborative ITS services).

5.4.4 Specific exchange pattern specification PIMs included in this document

In the following clauses, PIMs far EP/FEP will be described for the following platforms:
—| Snapshot Pull;

—| Snapshot Push;

—| Simple Push;

—| Stateful Rush;

Annex E details the features of the main FEPs considered in this document for the corresponding EP.

5. Business scenario: collaborative ITS services

5.5.1 Overview

A service refers to any processing of data which enables a value for the data themselves. Within the field
of ITS, ITS services can be considered as the processing of information to address specific requirements,
such as to managing traffic and delivering information.

Collaborative ITS services (CISs) are ITS services that can be enabled by combining various ITS services,
provided by several stakeholders who may have different roles (e.g. traffic management centres, traffic
information centres, service providers).

CIS exchange specifications explore user requirements and define common techniques to address them
in order to implement collaborative “ITS services” by different centres. They are based on exchanging
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information to be processed by the different nodes and receiving the processing outcomes (feedback),
giving a simple mechanism, upon which it could be possible to build more sophisticated workflows,
enabling the coordination of operations distributed among many centres.

In the CIS business scenario, the exchange of information among centres is considered as a base
mechanism for triggering specific processing and for providing services on this data, so the data
exchange layer is to be considered as an ITS services enabler.

A description of ITS services is out of the scope of this document: a detailed description of possible
usage of CIS is provided in Annex G.

Examples|of ITS services in the different ITS domains are:
— TIS (traffic information services):
— infformation delivery,
— allowed channels.
— TMS (traffic management systems):
— hprd shoulder running,
— dynamic speed,
— dynamic lane management,
— efc.
— F&L (freight & logistic):
— secure truck parking,

— efcC.

5.5.2 Dpta exchange-enabling service request and feedback paradigm

The involyed systems, which in data\délivery had been considered as supplier and client, can|be
considerefl in this paradigm respectively as service requester and service provider.

At application level, for implementing a business case, such as management of TMP, workflpw
managemegnt is usually requésted; this could be a simple workflow (one shot request and acceptancg or
rejection)|or a more complex one: complex workflow modeling at application level is out of the scopg of
this document. This do¢urent provides the essential tools as building blocks for implementing such a
simple wdrkflow in exder to raise a service request and provide feedback as exchange of payload to[be
processed and as processing results.

CIS-enablingiechanisms include:

- SerViLC I Cl.iucbt dC}iVCl y fl UlIl STI1 ViLC I Cl.iuCDtCJ tU thc illVUlVCd OCIT ViLC }Jl UVidCl 9,
— service feedback delivery from service provider to the relative service requester.
The main characteristics of CISs are as follows:

— collaborative: two to many systems interact to achieve a common objective by processing data and
to exchange processing results;

— CIS modeling considers the use of a set of "1 to n" exchange connections. Any single CIS triggering
request is considered as one service requester and one to many service providers, so that any
complex interaction can be considered a combination of single usages from multiple requesters;
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— possible lock of resources at service provider sides (to be managed at application or human operator

level) are not described in this document.

5.5.3 Requirements

Annex B provides a description of all requirements that apply to specific business scenarios, including

col

laborative informative services.

5.6 Exchange data model

To
fed
inf
rel

tures, extra information is to be added to the informational (payload) contert!, ]

ated to client and supplier status, identity, authorization, etc.

implement some exchange features (such as session management or link monitoring)ofr security

his extra

prmation, named exchange information, enables messages to convey information and datajwhich are

Exfhange information can be different among EP+FEP selection, but some commoh general information
mqdels are considered. These can be specialized to manage specific EPs and-PIMs.

A general UML model for managing a minimum set of information for exehange is provided in C.2.

5.7 Data exchange features

5.7.1 Context diagram

Thiis document defines the features and rules that systems shall implement in order to be able to
communicate in the traffic and travel data exchange world.

The context diagram in Figure 5 shows the entities and the features specified in this docyment and
which need to be addressed by the technical implementations. The diagram presents the features in
diffferent layers for application, message rulesitand communication:

transactions. This layer defines the semantics of the communication.

This is the layer where the rules (protocol) are defined that enable different systems (sup
clients) to communicate and understand each other, i.e. for sending and receiving mess
layer defines the)Syntax of the communication.

The “Communication layer” deals with the support for communication between sys
definesthe protocols and services used by the data exchange applications, e.g. TCP/IP, sec
serviees’ The communication layer deals with rules at the lowest level, i.e. the physical
Thislayer provides solutions to the defined requirements and features, although itis up to
applications to define which protocols to use and how to use them. This layer defines th

supportior the communication.

The “Application layer” is used for defining, using and implementing different busfiness and
application needs. This documentdescribes the features to deal with how and when the infformation
is published and made available; how subscriptions are managed and how to handle sefvices and

The “Messages rules layer” defines the features and the rules used for the transport of the messages.

pliers and
ages. This

tems, and
urity, web
exchange.
the upper
e physical

Figure 5 shows the topics broken up into boxes representing the exchange features and the relation
with each layer.

©lI
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Figure 5 — Context diagram

5.7.2 F¢atures

The featufes that support the requirements defined by the use cases specified in this document are
detailed af follows:

1) The “$ubscription contract” feature group, detailed in Table 2, supports all features related to the
contrict Or agreement, such as:

a) Contract and contract life cycle: a model and features that can be used for the support of the
information of a subscription contract;

b) Catalogue: a model for handling catalogues.

The subscription contract is optional and includes the following features:
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Table 2 — Subscription contract: Features and requirements

Features Requirement Requirement name
type
Contract Information Subscription

Client profiles

Filter handling

Catalogue Information Catalogue exchange

2) The “session” feature group, detailed in Table 3 supports all features related to the establishment
of a logical session.

a) Session life cycle: features for managing the life cycle of a logical session (créate, manage and
terminate);

b) Link monitoring: features for link monitoring and control.

The session feature group is optional and includes the following features:;

Table 3 — Session: Features and requirements

Features Requirement Requirement name
type
Session life cycle  |Communication |Error handling

Time-out midnagement

Sessionl

Link monitoring  |Communication |Error-handling

Time-out management

Full reliability

Link monitoring and control

3)| The “information management” feature group, detailed in Table 4, handles the features|related to
the management of the information and includes features such as:

a) “Operating modes:'features to specify what portion of the information shall be exchanged;

b) “Update methads™ features that let a data exchange system specify when the information
should be exchanged;

c) “Life cycleimanagement”: features for handling the life cycle management of exchanged payload
information for payload for which life cycle is applicable:

i} Situation life cycle management

i) Filter handling

d) “Support information processing”: features for handling directives to process exchanged data
and send feedback on processing outcomes;

e) “Distributed transaction” features for handling a transaction on several systems consistently,
i.e. an operation is capable of maintaining data consistency among several systems based on
undertaken operator actions.

The “information management” feature group includes the features listed in Table 4.
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Table 4 — Information management: Features and requirements

Features Requirement Requirement name
type
Operating modes |Information Reference datasets for different versions
Update methods |Information Full audit trail data delivery (all state changes)
Life cycle Information Support for life cycle management
management
Support Information Support for information management
nformation ——a
s Supportfor feedback oI o TatioN MTalagernment
processing
Pistributed Information Distributed transaction
fransaction Distributed atomic transaction

4) The “|data delivery” feature group, detailed in Table 5, supports all features toyexchange data
betwe¢en the supplier and client. In the publish-subscribe pattern, this feature greup will suppprt
all related interfaces between the producer and the consumer. It supports features such as:

a) “Data delivery”: features to delivery information by the supplier tothe’client on a push made
(direct delivery and fetched delivery);

b) “Datarequest” features to exchange information requested byrthe client;
c) “Large datasets”: support the exchange messages with large volumes;

d) “$ynchronization”™ how to ensure data synchronization between the systems that are
cpmmunicating.

The “data|delivery” feature group includes features andequirements listed in Table 5.

Table 5 — Data delivery:Features and requirements

Features Requirement Requirement name
type
Pata delivery Informatioh Extensibility

Communication |Delivery/response

Message sequence

Snapshot data delivery (last known state)

Exchange quality measures (e.g. response times-
tamp)

On occurrence update

Periodic update

Security Client identification

Supplier identification

Information Incremental data delivery
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5)| The "communication" feature group, detailed in Table'6, handles all features related to
(close to the physical layer). It is used by the application for the massage transport:

a)
b)
‘)
d)

Table 5 (continued)
Features Requirement Requirement name
type
Data request Information Extensibility
Communication |Request/response
Message sequence
Snapshot data delivery (last known state)
Exchange quality measures (e.g. response times-
tamp)
On occurrence update
Periodic update
Security Client identification
Supplier identification
Large datasets Information Data delivered as soon as possible
handling Delayed delivery
Multi-part data delivery
Synchronization |Information Synchronization
Communication |With state suppliet;

Failed data reeovery

"Communication": describe the communication protocols that can be used;

"Security": describe how security features can be implemented;

"Compression": how data compression can be used while transmitting data;

"Bi-directional communication": enable a client to send back data to a supplier as fe
data exchanged and processing status of data based on the supplier’s processing d

collaborative ITS serviees.

The "communication” function is responsible for implementing the following features:

Table 6 — Communication: Features and requirements

h protocol

cedback on
rective in

© IS0 2022 - All rights reserved

Features Requirement Requirement name
type
Security Security Security (data)
Integrity
Confidentiality
State the intended recipient
Client authentication
Supplier authentication
Client authorization
Non-repudiation
Compression Communication |Compression
Communication Communication |Timely responses
Bi-directional Communication |Bi-directional communication
communication
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5.8 Exchange pattern modeling using UML

EPs which enable features for selected FEPs can be described by use of certain UML diagrams that
describe which actors are involved in the exchange, and the specific interactions among them that
enable the features themselves.

The exhange system description assumes that external systems like TCC and TMC are external to the
exchange and that exchange agents are the actors who may implement the exchange role of client,
supplier, service requester or service provider as defined in the business case.

The Figure 6 describes the main exchange-involved actors as well as other interacting actors external
to exchange.

=

Exchange

System::System | _Service Request, Information | Exchange

«flow»

«interface»

Exchange
== Interface

Service Feedback
<= ———== -

«flow»

Figure 6 — Exchange actors

Systems (¢.g. TCC or TMC system) may act both as client or supplierand for exchange purposes. Systems
need to interact with the exchange agent of the same client ot\supplier type that realizes a system
interface ¢nabling the exchange features.

The relative system and interfaces can be specialized _based on multiple options for a system to|be
a client or supplier for data delivery, or a service reguester or service provider for collaborative ITS
services business scenarios. Figure 7 and Figure 8 show the data delivery exchange actors and the data
delivery ekchange systems, agents and interfaces/respectively.

Data Delivery Exchange
«interface»
System::Supplier _ (ormation Data Delivery
System dflow» Exchange::Supplier
Interface
Xystem::System Exchange «interface»
Agent Exchange
Interface
«interface»
[ ) Client | ______ [>| Data Delivery
System::Client <z _ Information _ _ Exchange::Client
System «flow» Interface

Figure 7 — Data delivery exchange actors definitions
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class Data Delivery Exchange System /

Exchange System

Exchange Interface Exchange Interface

«interface» _ _ _Information - «interface»
Supplier Interface «flow» Client Interface

2 58

Exchange Agent Exchange Agent
Exchange System:: Exchange System::

Supplier Client

/ \

Inforn:\alt'ion Info\rmat'ion
«;'Iow» «ﬂc;\A(»
! N
System System
System::Supplier System System::Client System

Figure 8 — Data delivery exchange systems, agents and interfaces

Figure 9 and Figure 10 show the systems and exchange agents and interfaces for collabofative ITS
services.

CIS Exchange

i «interface»
System::Service Cls Exch?nge.. cts ol
Requester Service ———T> _ o
Requester Service Requester
i’ Interface

System::System | Service request, Information | Exchange «interface»
«flow» Agent —--—--— Exchange
) Interface
Service feedback
< - === ———
«flow»
CIS Exchange:: «interface»
System::Service Service CIS Exchange::
Provider System Provider Service Provider
Interface

Figure 9 — CIS exchange agents definition
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class CIS Exchange System /

Exchange Interface

«interface»
Service Requester
Interface

A

CIS Exchange System

Service request

«flow»

Service feedback
< -———— ===

«flow»

Exchange Interface

«interface»
Service Provider
Interface

A

System::Service
Requester System

\

Exchange Agent ‘ Exchange Agent
Service Reguester ‘ Service Provider
7/ AN
Z / N
/ \
Service request Service feedback Service request  Service feedback
) . \
«flow» «flow» «flow» «flow»
/ 7 \ A \
/ / \
Vi |t/ \\
System

‘System
System::Setvice
Provider'System

Figure 10 — CIS exchange systems, agents and interfaces

This system, exchange agents and interfaces classes will bexised in the FEP+EP specification descriptigns

in the foll
realizatio
will have
will be de
snapshot

18

pwing clauses to describe the provided interfaces and interactions. Each exchange interface
h will be implemented as a specific specialiZation for its FEP+EP. For example, snapshot pysh
ts specific "snapshot push” supplier interface, i.e. the "snapshot push client interface", whjch
ccribed as a specialization of the exchange snapshot push client interface. The modeling fdr a
bush client system and its exchange@gent and interface is shown in Figure 11.
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class Snapshot Push Client Exchange System descripﬁon/

Exchange

«interface»
Snapshot Push Client

+ putSnapshotData(MessageContainer): Exchangelnformation

Exchange Interface

«interface»
Data Delivery Exchange::Client
Interface

A

Exchange Agent

Exchange System::
Client

T
Information
1

«flow»

Vv

System

SystemyClient
System

Figure 11 — Sample of "snapshot push” client system and its exchange agent and interface

TEE relevant communicatiopdiagrams will be introduced in the FEP+EP descriptions in the{following
ses.

In the description of thejinteractions among exchange systems and subsystems, UML sequencd diagrams
will be used. Interdctions among actors and their interfaces are described using the actor thlemselves.
The realized spegialized interfaces are not mentioned for schema understanding convenienceFigure 12

NOTE In'all sequence diagrams introduced in this document, only the interactions among supplief and client
arq mandatory, and they are intended for the interaction among supplier and client exchange interfaces. Other
¢ ssumed to

rhich is not
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Figure 12 — Example of a sequence diagram

rams can also be used to specify the specific status of exchange operations which will 1
interface behaviours such as return messages definition and specific interactions provic
1ronization, synchronization request). Staté’diagrams are not needed for understanding
es such as stateless FEP+EP so they will.not be described in some FEP+EP descriptions.

shot pull

rview

shot pull” EP+FEP at PIM level is based on information retrieval by a client from a suppl
vers a snapshot of infermation (i.e. all currently available information content) to the clig
mplemented in several platforms: some examples are XML retrieval of generated XML files
br supplier exposing a SOAP Web Service method (e.g. named "PULL"), from which curren
lata is retrieved by the client.

bshot pull” does not manage session life cycle and link monitoring requirements, as W
onization. This feature and related requirements are not considered in this patte
zation is notrequired as implicit when delivering snapshots of currently available informat

ad
ed

ier
nt.
by
tly

rell

on

content.

To describe the snapshot pull EP+FEP at PIM level, all features are described in a general abstract format,
independently from the specific technology platform with which this model will be implemented (e.g.
http/get XML, WebService). Table 7 shows a selection of features for snapshot pull.

20

Table 7 — Selection of features for snapshot pull

Features area Feature Snapshot pull implemented
Subscription contract Contract N
Catalogue N
Session Session life cycle N
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Table 7 (continued)
Features area Feature Snapshot pull implemented
Link monitoring N
Periodic or On Occurrence
(i.e. triggered by client
Information management Operating modes conditions)
Update methods Snapshot
Y, based on snapshot: new
and updated content
delivered, outdated
Life cycle management data not delivered
Data delivery Data delivery Y
Data request N
Large datasets handling N
Synchronization Y
Self-Description Handshake N
Communication Security To be,defined at PSM level
Compression To be defined at PSM level
Communication To be defined at PSM level

6.2 Exchange pattern messages definition

6.4.1 Overall presentation

The information delivery business scenario. deéscription and definition states that data exchange is
negeded to align the information kept by the supplier system into the client system. For this pyirpose, an
exthange system is used which provides tools enabling messages generation and their transfefr between
supplier and client (see Figure 13).

clgss Snapshot Pull Exchange System/

Exchange Environment

System

Exchange Agent< invoke Exchange Agen System

Supplier System Information Supplier «call» Client Information Client §ystem

«flow» Message {Information} «flow»

«flow»

Figure 13 — Snapshot pull exchange actors

The snapshot pull EP is described in the following subclauses.
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6.2.2 Exchange pattern definition

In a snapshot pull context, the supplier exchange system provides a mechanism to retrieve currently
available and valid data (i.e. a snapshot of information) from an action taken at the client side, which
will invoke this specific mechanism offered by the supplier.

In the context of the snapshot pull FEP +EP framework, to enable interoperability among client and
supplier, all rules defined in this subclause apply.

A snapshot pull supplier exchange system shall realize a snapshot pull supplier interface that provides a

"pullSnap

hotData" method for implementing the snapshot pull mechanism.

A snapshq
"pullSnap

Figure 14
In this FE

The client

The suppliier shall retun the client pull request by delivering a "MessageContainer" information wh

includes H

NOTE
exchange i
checks or

t pull client exchange system shall realize a snapshot pull client interface that invokes
shotData" method provided by the snapshot pull supplier interface to retrieve snapshot da

shows the communication diagram for snapshot pull FEP+EP.
P+EP framework the client “pulls” messages from the supplier.

shall deliver no information to the supplier in the pull request.

xchangelnformation.

This return message is available to bring some information{from the client to the supplier, (|
hformation), which can be used for any further exchange featuresimplementations or application 14
rocessing which are out of scope of this FEP+EP specificatioh.

he
ra.

ich

b.g.
vel

class Snapshot

ull Exchange System /

Exchange

«interface»
Snapshot Pull Supplier

+ pullSnapshotData(): MessageContainer

¥

RS ’

Exchange Interface

«interface»
Supplier Interface

Information

«flow»

invoke {void}

«flow»

«interface»
Snapshot Pull Client

¥7

Exchange Interface

MessageContainer

«flow»

«interface»
Client Interface

= N
I \\
Exchange\Agent Exchange Agent
Supplier, Client
1;‘
> I
A !
| I
Information Infornhation
«ﬂ&w» «ﬂdlw»
' Y
System System

Supplier System

Client System

Figure 14 — Snapshot pull exchange subsystems, interface interactions and methods
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The client takes the initiative to retrieve the data based on application level requirements which
determine the needed exchange operating mode (e.g. on occurrence, condition-triggered or periodic).

6.2.3 Relevant exchange information in exchange data model

No exchange information is needed in this pattern to implement data delivery features. Nevertheless, a
basic exchange data model (see in Annex C) has been provided to allow the implementation to deliver
more than one payload content on the same message and further information to allow managing extra
features not required by the snapshot pull exchange.

A ‘MessageComntaier imstarnce should be tetrieved using the basicexchange datamodetas Teported in
Figure 14. Alternatively, a payload may be retrieved without any further information.

Inﬂf)rmation related to exchange that should be managed to make application development easier is
fully described in the basic exchange data model.

Related exchange context information is:

—| Supplier-related information

— Requirement: supplier identification.
Related dynamic information is:

—| Exchange Dynamiclnformation (provided both by the,glient and the supplier) wraps information

such as exchangeStatus ("online", "offline", "undefined,etc.)
—| Message generation timestamp information

— Requirement: reliable information.

6.2.4 Exchange messages
— | Payload message:

— Payload messages should be-delivered wrapped into a container (the basic exchange data model
in Annex C with exchange ‘data applies).

— Payload messages may contain a payload update timestamp which can be used to upderstand
when the payload has been created/updated for error management and processing spving.

6.3 State diagrams

Stqte diagraniare not needed and not developed for stateless FEP+EP as snapshot pull.

6.4 Features implementation description

6.4.T Overview

This subclause provides a description and the corresponding specification for each feature identified in
the context diagram, according to the snapshot pull exchange architecture. The following features are
specified:

— subscription contract;
— subscription (also known as session);
— information management;

— data delivery;
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— communication/protocol.

6.4.2 Subscription contract

6.4.2.1

Contract

Managed offline, not automated. It assumes information for controls to be implemented in the client to
assess the identity of the supplier and authenticate the supplier request in message exchange.

6.4.2.2

atalogue
et g v

Managed
6.4.3 S¢

6.4.3.1

No sessiof is managed for the current EP+FEP.

6.4.3.2

Link mon
6.4.4 In

6.4.4.1

The availg
on client).

6.4.4.2

The availd

6.4.4.3

Currently
delivery. I
condition

For life cy
is not deli

For samp

bffline, not automated.
pssion

Session life cycle

Link monitoring

toring is not managed for the current EP+FEP.
formation management

Operating modes

ble operating mode for client pull is Periodicfor On Occurrence (i.e. condition-triggered bas
Pull-exchange is based on client-side conditions.

Update methods

ble update method is snapshot, i.e. retrieval of only currently valid data.

Life cycle management

available information’is included in the payload at a supplier system to prepare mess3
[ can be done at timie-out on a cycle basis or at a specific triggering condition as “data updat

"le management information, a snapshotincludes all active information. Outdated informat
vered incentent.

ed information, the snapshot information contains the last sampled data available at

supplier s

ed

1ge
pd”

on

he

fe

Whenever a condition is raised, the supplier system triggers it to the supplier to manage the creation of

a payload
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pull delivery message (see Figure 15).
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sd 1.1 Snapshot PULL - Prepare Message /

% Supplier
Supplier System: TCC
|

loop Prepare Supply Data /
T

|
fam) Data lindate

X

Client System: TCC

?4—, Trigger()

Delivery Data Update()

[
|
|
|
}
}
|
|
|
]
|
|
I

Delivery Data
Preparation()

|
|
|
|
|
|
|
|
]
|
!
|
|
|
|
|
|
|
|
|
|
|

Figure 15 — Snapshot pull payload delivery creation: information management at supj

Information management for snapshot pull at client sideis implemented as follows: when a
a spapshot of the last updated/created items it includes-all valid active information. Informat
hafl been delivered and which is not available in theddst delivered payload shall not be consid
lagt devlivery, i.e. it has been invalidated either as,closed or cancelled information.

6.4.5 Data delivery

6.4.5.1 Data delivery

The sequence diagram for data delivery is as follows in Figure 16:

plier side

Client gets
ion which
ered after
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sd 1.2 Snapshot PULL - Pull Message -NEW/

% Supplier Client %
Supplier System: TCC Client System: TCC

loop Client-side Data Acquisition /
I

|

|

|

|

t

|

|
| J] Data
| < Recuest
| “+

< ) Trigger()

pullData(): MessageContainer

_________________________ >

System Informatien

Update P

Figu

When a g

SnapshotRull interface, the corresponding snapshot payload(s) available shall be delivered as a rett

message 1

NOTE 1
message i
update or

some optiization, such as bandwidth saving,/by not transferring the same data in case no update has b

generated.

NOTE 2
which can
pullReques

Exchangelpformation and offliné subscription agreements. Any processing description for payload deliv

based on ¢
and suppli

6.4.5.2

Not imple

re 16 — Snapshot pull sequence diagram for data retrieval: implicit data delivery

ullSnapshotData request is triggered from the(client to the interface method on suppl

y the supplier enclosed in a MessageContajner.

Depending on implementation (e.g. http/get-of XML static files generated at supplier side) the payl
generated by the supplier based on conditions which are only managed by the supplier (e.g. ev
Hata gathered at the supplier side),-ln.these cases, extra information can be available to implem
This aspect will be described when applicable for PSM mapping.

Exchangelnformation delivered in the return message by the supplier may contain any informat
be used to inform the clientabout client request processing which may be implemented in an optio|

t check. A processing\for delivery based on client may be implemented by the supplier based

lient which can/beimplemented on supplier side based on any subscription agreement among cli
b1, are out of sCopé of this FEP+EP specification.

Data request

mented in this pattern.

ier
Irn

ad
ent
ent
ben

ion
nal

on
ery
ent

6.4.5.3 Large datasets handling

Not described in this pattern at PIM level (it may be implemented at PSM level as optimization; see

6.4.8).

6.4.5.4 Synchronization

Implicit synchronization is available as only currently available elements are retrieved by snapshot

pull.
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6.4.6 Self-description

Handshake is not available.

6.4.7 Communication

Communication features are implemented at PSM level. They are relevant for the specific platform
chosen on which the EP will be implemented (e.g. http/XML, Web Services SOAP, REST, etc.).

6.4.8 General optimization issues

Some EP features of any context diagram features groups (e.g. information managementsdatia delivery
etd.) allow the implementation of general optimization such as processing saving and bandwifth.

Payload timestamp information is available for client-side processing optimization made at the
application level.

Pull message may be generated for all clients reducing processing resources-at the supplier-side.

Nojextra optimization issues are considered in this EP+FEP.

7 | Snapshot push

7.1 Overview

The "snapshot push" EP/FEP at PIM level is based on-pushing information by the supplier to| the client
delivering a snapshot of information, i.e. all currently available information content, to the dient. This
EP[can be implemented in several platforms: some examples are XML delivering of generated XML files
by|http/post, or a client exposing a SOAP web’service method (e.g. named "PUSH") when|currently
available data can be sent by the supplier to the client.

Thiis "snapshot push” does not manage:session life cycle and link monitoring requirements, as well
as|synchronization. These featurgs;and related requirements are not considered in this pattern.
Syhchronization is not required as implicit when delivering snapshots of currently available infformation
content.

To|describe snapshot push EP/FEP at PIM level, all features are described in a general abstrgct format,
independently from thé specific technology platform in which this model will be impleme¢nted (e.g.
htip/get XML, WebService). Table 8 shows a selection of features for snapshot push.

Table 8 — Selection of features for snapshot push

Features area Feature S_napshot push
implemented
Subscription contract Contract N
Catatogue N
Session Session life cycle N
Link monitoring N
Periodic or On Occurrence
(i.e. triggered by supplier
Information management Operating modes condition)
Update methods Snapshot
Y, based on snapshot: new
Life cycle management and updated content
y g delivered, outdated data not
delivered
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Table 8 (continued)
Features area Feature Sir:;l))lsel:g(tegtue Sdh
Data delivery Data delivery Y
Data request N
Large datasets handling N
Synchronization Y
Self-Description Handshake N
Communication Security To be defined at PSM level
Compression To be defined at PSM level
Communication To be defined at PSM level

7.2 Exchange pattern messages definition

7.2.1 Oyerall presentation

The information delivery business scenario description and definition imply that data exchanggq is
needed to|align the information kept by the supplier system into the client.system; for this purpose,an
exchange ystem is used which provides tools enabling message generation and their transfer betwgen
supplier ajnd client (see Figure 17).

class Snapshot Push Exchange System /

Exchange Environment

MesSage
{Information}

«flow»

System Exchange Agent| Exchange Agent System

Supplief System Information Supplier

«flow»

Client Information Client System

invoke

«flow»

«call»

Figure 17 — Snapshot push exchange actors

The snapghot push EP is described in the following subclauses.

7.2.2 Basicexchange pattern

In a snapshot push context the client provides a mechanism to receive data from an action taken at a
supplier site invoking specific resources / methods offered by the client.

The snapshot push client provides a mechanism to the snapshot push supplier to push currently
available data, also called “snapshot” of information, i.e. current information at supplier system or last
retrieved information for sampled data (see Annex F).

In the context of the "Snapshot Push" FEP +EP framework, to enable interoperability among client and
supplier, all rules defined in this clause apply.

A snapshot push Client exchange system SHALL realise a snapshot push client interface wich provides a
putSnapshotData method.
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A snapshot push supplier exchange system SHALL realise a snapshot push Supplier interface which
invokes the putSnapshotData Method provided by the snapshot push Client interface to deliver snapshot
data.

Figure 18 shows the communication diagram for Snapshot Push FEP + EP.
In this FEP+EP framework the supplier “pushes” messages to the client.

The client shall acknowledge the received message by a return information to the supplier. This return
information shall be coded as Exchangelnformation.

NOTE This return message is available to bring some exchange information from the client to,the supplier
whiich can be used for any further exchange features implementations or application level checks)or|processing
whiich are out of scope of this document.

The supplier takes the initiative to deliver the data based on application level ¢equirements which
determine the needed exchange operating mode (e.g. on occurrence or periodic):

cldss Snapshot Push Exchange System /

Exchange

«interface» < Exchangelnformation \(i nterface»
Snapshot Push Supplier «flow» QSnapshot Push Client
_ _ _ MessageContainer _>‘ + putSnaps a(MessageContainer): Exchangelnformatioh
| «flow» R
Exchange Interface Exchange Interface
«interface» P ormation «interface»
Data Delivery Exchange::Supplier [ —————— 7% e TTTTTE Data Delivery Exchange::Client
Interface Interface

: g

Exchange Agent Exchange Agent
Exchange System:: Exchange System::
Supplier Client
A i
Information Inforrhation
<<ﬂ<}w>> «f&q‘}v»
f
System System
System::Supplier System::Client
System System

Figure 18 — Snapshot push exchange subsystems, interfaces interactions and methods

7.2.3 Relevant exchange information in exchange data model
No extra exchange information is needed in this pattern to implement any described features.

A basic exchange data model has been provided to allow the implementation to deliver more payload
contents in the same message and further information to allow managing some extra features not
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required by the basic snapshot push exchange. The usage of the exchange data model wrapping is for
harmonization with other exchange patterns such as "simple push” or “stateful push”.

A container should be retrieved using basic exchange data model as reported in the previous figure.
Alternatively, a payload may be delivered.

An Exchangelnformation is returned to convey information about exchange operation and connection

status.

Related exchange context information is:

— Suppl
— R
— Client
— R
Related dy

— Exchd
such
Requgd

— Messd

7.3 Sta

State diag]

7.4 Featuresimplementation description

This subc

jer-related information
equirement: supplier identification.
Lrelated information

equirement: client identification.
namic information is:

nge Dynamiclnformation (provided both by the client and the supplier) wraps informat

As exchangeStatus ("Success”, "Fail", "Close Session Request"y "Snapshot Synchronizat
)St")

ge generation timestamp information:

equirement: timely, reliable information, session management.

xchanged messages
hd message.
mple payload messages can be exchanged within this FEP+EP.

hyload messages should be delivered wrapped into a container (see basic exchange data mo
Annex C) with exchange data.

hyload messages contain payload update timestamp which can be used to understand w}
hyload has been updated for error management and processing saving.

le diagrams

rams are notneeded and not developed for stateless FEP+EP as snapshot push.

ause'provides a description and the corresponding specification for each feature identified

on
on

del

en

the conte
specified:

— subsc

— subsc

£ 2 mH o il | S 11 1. oz 4 T £11 3 £ 4
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ription contract;

ription (also known as session);

— information management;

— data delivery;

— communication/protocol.
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7.4.1 Subscription contract

7.4.1.1 Contract

:2022(E)

Managed offline, not automated. It assumes information for controls to be implemented in the client to
assess the identity of supplier and authenticate the supplier request in messages exchange.

7.4.1.2 Catalogue

Managed offline, not automated.

7.4

7.4

No

7.4
Lix

7.4.

7.4

.2  Session

.2.1  Session life cycle

session is managed for the current EP+FEP.

.2.2  Link monitoring

k monitoring is not managed for the current EP+FEP.
3 Information management

.3.1 Operating modes

Avhilable operating mode for snapshot push is “Perigdic”, or “On Occurrence” (i.e. conditionttriggered
based on supplier) push-based on supplier-side conditions.

7.4.3.2 Update methods

Avhilable updated method is snapshatije. retrieval of only currently valid data.

7.4.3.3 Life cycle management

Cufrently available information is included in the payload at a supplier system to prepar¢ message
delivery. It can be done at time-out on a cycle basis or at a specific triggering condition as “datqd updated”
condition.

For life cycle management information, snapshots include all active information, outdated information

is mot delivered’in‘¢content.

Fo
sit

h

In

- sampled information, the snapshot information contains the last sampled data available gt supplier

tmation management for snapshot push is implemented as follows: when a client gets 4 snapshot

of the Tast updated/created items, including all active items, it has to check for information which has
been removed from the payload to deduce it has been invalidated (i.e. closed or cancelled).

7.4.4 Data delivery

7.4.4.1 Datadelivery

For all clients with an active subscription, whenever a payload delivery condition is triggered, the
supplier system shall manage the creation of a payload push message in a MessageContainer and shall
deliver it by its SnapshotPush supplier interface to the corresponding SnapshotPush method available
via the SnapshotPush client interface.
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Figure 19 illustrates the sequence diagram which describes the interaction amongst the exchange
supplier and its clients.

sd 2.1 Snapshot PUSH Prepare and Push Message /

% Supplier Client %

Client System: TCC
|

Supplier System: TCC |

| |
|
|

loop for all clients to which payload is to be delivered (active subscription)/

alt Payload Delivery Condition Triggered /

tlj | prepareMessageContainer(client)

putData(MessageContainer)

opt Exchange Information Check/

process <
(Exchangelnformation) ):]4——|

putData return(): Exchangelnformation

e — — — — 2 e — —

opt Exchange Information data check /

process(Exchangelnformation)

| |
| |
| |
| |
| |
| |
| |
| |
| |
| I
| ¥
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

RN N S (

Figure 19 —Snapshot push sequence diagram: information management at supplier side

NOTE1 |[Snapshot push message generation can create different a payload based on the client to whiich
messages are to be delivered based on subscription information. Optional payload delivery processing based on
Exchangelnformation and client subscriptions information are out of scope of this FEP+EP specification and are
not described.

The client may verify the message delivered by the supplier and shall return an Exchangelnformation
message to the supplier with information back to the supplier about the delivered message (i.e. return
status and exchange status defined in basic exchange data model) which may be processed by the
supplier to implement optional exchange checks.

NOTE 2  Exchangelnformation provided by the supplier and the client can optionally be checked to implement

optional features enabled by the supplier and defined by the supplier and the client in the optional subscription
process which is out of scope of this FEP+EP specification.
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NOTE3  Exchangelnformation delivered in the return message by the snapshot push client can contain
any information which can be used to inform the snapshot push supplier about any client request processing,
which can be implemented in an optional check. Optional processing to deliver payload information based
on agreements among client and supplier can be implemented by the supplier based on offline subscription
agreements. These processing descriptions and specifications are out of scope of this FEP+EP specification.

7.4.4.2 Datarequest

Not implemented in this pattern.

4.3 Large datasets iramdhing

described in this pattern at PIM level. May be implemented at PSM level (see 7.4.7),

4.4 Synchronization

licit synchronization is available as only currently available elements_are Tetrieved by] snapshot
pukh.

7.4.5 Self-description

Hajndshake is not available.

7.4.6 Communication/protocol

Communication features are implemented at PSM level’ They are relevant for the specifi¢ platform
chgsen on which the EP will be implemented (e.g. http/ XML, Web Services SOAP, REST, etc.).

7.4.7 General optimization issues

Sone EP features of any context diagram+features groups (e.g. information management, dath delivery,
etd.) allow the implementation of general-optimization such as processing-saving and bandwith.

Payload timestamp information, is/available for client-side processing optimization made at the
application level.

A push message may be gefierated for all clients reducing processing resources at the supplief side.

No|extra optimizationissues are considered in this EP+FEP.

8 | Simple puish

8.1 Overview

Thesimple push" EP/FEP at PIM level is based on information messages sent or pushed by the supplier
to acientTtTam be Tmplemented i Several piatformsT Some examptes are pustt of generated XML
content by http/post, or a client providing a SOAP web service method “push” by which data can be
provided by the supplier to the client.

This “simple push” adds extra features to the basic snapshot push EP to manage link monitoring, as
well as synchronization/realignment in case of communication lacks or system maintenance. This
mechanism will be detailed at PIM level in the following subclauses.

To describe the EP/FEP at PIM level all features are described in a general abstract format, independently
from the specific technology platform in which this model will be implemented. (e.g. http/get XML,
WebService).
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Table 9 — Selection of features for simple push

Features area Feature Simple push available
Subscription contract Contract N
Catalogue N
Session Session life cycle N
Link monitoring Y

Information management

Operating modes

Periodic or On Occurrence based on trigger-

ing of supplier condition

Snapshot, Single Element Update, All

Update methods Element Update
Life cycle management Y
Data delivery Data delivery Y
Data request N
Large datasets handling Y, optional
Synchronization Y, optional
Self-Description Handshake N
Cpmmunication Security At PSM level
Compression At PSM level
Communication At PSM level
8.2 Exchange pattern messages definition
8.2.1 Oyerall presentation
The information delivery business scenario description and definition state that data exchangqg is
needed to|align the information kept by the supplier system into the client system; for this purpose,[an
exchange pystem is used which provides tools-enabling message generation and their transfer betwgen

supplier ajnd client (see Figure 20).

class Push Exch

hnge System /

System

Supplief System tpformation

«flow»

Exchange Environment

Message
{Information}

«flow»

Exchange Agent|

Exchange Agent

Supplier Client

invoke

«call»

System

Client System

Information

«flow»

Figure 20 — Simple push exchange actors

The simple push EP is described in

34

the following subclauses.
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8.2.2 Basic exchange pattern

:2022(E)

In a simple push context, the client provides a mechanism to receive data from an action taken at a
supplier site, invoking specific resources / methods offered by the client.

Therefore, the supplier logically “pushes” messages to the client. The client shall acknowledge what is
received by a return exchange information to the supplier. This exchange information return message
is available to bring information back from the client to the supplier, such as Sessionld, failure, success,
snapshot synchronization request. Return message information is logically described in this PIM, while
implementation will be defined at PSM level.

Th

Be
to

fra
de

cohnection are available, despite the supplier not needing to exchange payload content.

me

In
suj

Anly simple push client exchange system shall realize a simple push client interface which j

pu
Anl
iny
to

Fig

In

e simple push client provides two mechanism to the simple push supplier to push data:

a "push” method is intended to push available data which had not yet been delivened to
based on some supplier side logic and status,

a "snapshot push"” is intended to push all currently available data, alsoycalled a si
information, i.e. current information at a supplier system or last retrieved information fq
data (see Annex F). This snapshot push method is used for synchronjzation purposes anf
and supplier.

cides these push data delivery methods, the simple push client alSo provides a keepAliy
implement link monitoring capabilities among client and supplier. The keepAlive meth
m the supplier to advise the client when no information updates are to be delivered, so t

ivers a keepAlive message to check and enable the client{o check that exchange systems an

ssages are delivered by the supplier to the client, according to a time interval defined betw

the context of this simple push FEP+EP framewpork, to enable interoperability between
pplier, all rules defined in this subclause apply:

[SnapshotData, a putData and a keepAlive method.

y simple push supplier exchange'system shall realize a simple push supplier interface
oke the putSnapshotData, putData, keepAlive methods provided by the simple push clien
Heliver data or snapshot data'and information to implement link monitoring.

ure 21 shows the communication diagram for simple push FEP+EP.

this FEP+EP frameWwork the supplier pushes messages to the client.

Th

information shall'be coded as Exchangelnformation.

N

whiich cdan-be used for any further exchange feature implementations or application level checks or
This,is out of scope of this document.

client shall acknowledge the received message by a return information to the supplier. T

E This return message is available to bring some exchange information from the client to t

the client,

apshot of
r sampled
ong client

re method
d is used
e supplier
d network
KeepAlive
een them.
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Wwhich can
[ interface

his return

he supplier
brocessing.
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class Simple Push Exchange System /

«interface»
Simple Push Supplier

J

Exchange

MessageContainer

«flow»

«interface»

Simple Push Client

Exchangelnformation
______________ +

«flow»
+
< Exchangelnformation +

«flow»

keepAlive(Exchangelnformation): Exchangelnformation
putData(MessageContainer): Exchangelnformation
putSnapshotData(MessageContainer): Exchangelnformation

Exchange Interface

«interface»
Data Deliver Exchange::
Supplier Interface

L

m

Exchange Agent
kchange System::Supplie

A

|
Information

Information

«flow»

«interface»
Data Deliver Exchange:: - *
Client Interface <b

Exchange Interface

()\b"

L

Exchahge System::Client

Exchange Agent

|
-
Inforrpahon
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|

System
System::Supplier System

«flow»

Vv

System

System::Client System

Figure 21 — Simple push exchange,subsystems, interface interactions and methods

The suppl

— On o¢

triggd
after

this update.

jer takes the initiative to pugsh the data under the following conditions:

fcurrence push: as soon as information is updated at the supplier systems, this condit
rs the supplier to send push data to the client for updating the client system as soon as possi

— Periogdic push: at@predefined time interval, the supplier starts an exchange based on the cli

and s

— A snd
initia

ipplier agréement (subscription contract).

on
ble

ent

pshot-synchronization with the whole currently available content snapshot at exchange
ization, e.g. the first-time data are exchanged among supplier and client.

— Response to a snapshot synchronization request: one snapshot alignment may also be
transmitted to the client for internal system needs/maintenance/debug. It can be requested by the
client via any return messages, i.e. as a specific return value in returned exchange information.

8.2.3 Relevant exchange information from exchange data model

8.2.3.1 Overview

A basic exchange data model has been provided to allow the implementation to deliver more payload
contents on the same message and further information to allow managing extra features not required
by the simple push exchange.
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For interoperability convenience, the exchange data model wrapping shall be managed in this exchange.

A payload shall be pushed to a client using a basic exchange data model as reported in Figure 21.

An Exchangelnformation shall be returned from putData to convey information about exchange
operation and connection status.

8.2

.3.2 Exchange information

Information related to exchange that should be managed to make application development easier is

ful

}7 dncrribnd 1n tho bacir‘ exchanag r")ta mr\dnll

Re

Re

8.2

Dif
wh
for

....... B trer

ated exchange context information is:
Supplier-related information
— Requirement: supplier identification.
Client-related information
— Requirement: client identification.

ated dynamic information is:

Exchange Dynamiclnformation (provided both by the client and the supplier) wraps information

non

such as exchangeStatus ("Success"”, "Fail", "Close SeSsion Request”, "Snapshot Synch
Request") and SessionID.

— Requirement: session management, link monitoring.
Message generation timestamp information

— Requirement: timely, reliable information, session management.

.4 List of exchanged messages

ronization

ferent messages or supplier/client interactions (invoked method) are exchanged in simple push

ich are needed to manage-synchronization, payload exchange and link monitoring.

[hese are

mally contained in messages pushed to a client by a supplier or in messages returned froin client to
supplier. See Table 10.

Table 10 — List of messages types and detailed content

© IS0 2022 - All rights reserved

Interaction | Direction Designation Description Exchanged Optional
message supplier information
client
Payload push| Direct putData Push delivery of payload, Payload + N
which has to be delivered
- . Exchange
from supptierto ctemnt. : ;
information
Exchange information such as (MessageContainer)
client and supplier identifica- §
tion and exchange status may
be provided to easy controls.
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Table 10 (continued)

Interaction
message

Direction
supplier
client

Designation

Description

Exchanged Optional

information

Snapshot
payload push

Direct

putSnapshotData

Push delivery of current
available payload, i.e. snap-
shot after a first initialized
session in case of first con-
nection or after an explicit
snapshot realignment request

Snapshot payload + Y

(MessageContainer)

Exchange
information

from the client. Exchange
information such as client
and supplier identification
and exchange status may be
provided to easy controls.

KeepAliye

Direct

keepAlive

Test exchange link and con-
firm session validity when

no payload push update is
needed, exchange information
such as client and supplier
identification and exchange
status may be provided to
easy controls and supplier
identification.

Exchange N
information

Exchange
informatipn
return

Return

Exchange
information

Exchange information\s,re-
turned from client tosupplier
to provide return Status i.e.
success, fail, snapshot syn-
chronizationrequest and to
easy controls such as supplier
and clientidentification.

Exchange N
information

8.3 State diagrams

The supplier initiates the communication and is made aware of the client status based on the client
return regponse to the supplier.

Figure 22|describes the client status as monitored and managed by the supplier.
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stm Simple PUSH State Model Supplier /

e
/

Simple Push management by Supplier N

( Process Initialisation -
Read to which Nodes Push

Initial

Informations

[activate thread for monitoring client
connection]

Process Shutdown

Closure (optional)

- Connections

[Session Process Termination /
Close Session Management)]

Final

First Connection -
Client Status OFF

[No need for Realingment]

Client State - for any Push Client

[Fail on putData or keepAlive]

[Failon

[optional putSnapshotData
Synchronisation Realingment
e.g. Stateful information )]

Synchronisation]

Synchronisation

Snapshot

[Ack on putSnapshotData
(Snapshot Synchronisatje

[Ack on putData or
keepAlive]

Payload Push -
Client Status ON

[Snapshot Synchronisation
Request on putData or
keepAlive]

J

Figure 22 — Supplier-side simple push state diagram

ure 23 describes the supplier status as‘monitored and managed by the client.

stm Simple PUSH State Model Client/

-

Simple Push management by Client N

‘_

Initial

Process Initialization

- Sets Supplier
Status to OFF

Process shutdown - Sets
Supplier Status to OFF

[session terminati

n triggered]

Supplier State by Client

[Fail on putData or keepAlive]

(Supplier State OFF)J

[Success on putData
or keepAlive]

Wait for Push

Fina

~ . .
Conmectionr Wait

] [Success on putData]

[timeout on keepAlive ]

-

(Supplier State ON)

\

Figure 23 — Client-side simple push state diagram

Special management in initialization and termination of push process is to be considered at the
application level in supplier and client systems.
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8.4 Features implementation description

8.4.1 Overview

This subclause provides a description and the corresponding specification for each feature identified in
the context diagram, according to the simple push data exchange architecture. The following features

are specified:

— subscription contract;

] (ol 1 'R
— Subs(;[lll.ll.lull \GIDU NITUVWIT AS DCDDIUII},

— information management;

— data delivery;

— commjunication/protocol.
8.4.2 Subscription contract

8.4.2.1 [(Contract

Managed pffline, not automated. It assumes information for controls to'be implemented in the client
assess the identity of supplier and authenticate the supplier requestin’messages exchange.

8.4.2.2 [atalogue

Managed pffline, not automated.
8.4.3 Se¢ssion

8.4.3.1 Bession life cycle

No sessiofh is managed for the current EP+EEP.

8.4.3.2 ink monitoring

Link monjtoring is done by payload push and keepAlive. When data is available, a payload push
exchanged which also inforiis' the client and the supplier about the session and systems status: pt
received firom the supplier“on the client side and return of push on payload push on the supplier s
guaranteq the networkis-available and that the systems are up and running.

When no glata is ayajlable at the supplier and a time-out has expired, a keepAlive message is exchang
to check networkand system availability.

In case palylead push or keepAlive fails or times out, the supplier assumes the client is offline and ke

to

is
i1sh
de

ed

)ps

track of its status for any management purposes at the supplier system side (delivery retry mechanism
is to be described at PSM level defining a logical push mapping iterated for a maximum number of

times). See Figure 24.
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Figure 24 — Simple push sequence diagram for link monitoring and data delivery
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8.4.4 Information management

8.4.4.1

Operating modes

Available operating mode for simple push is “Periodic”, or “On Occurrence” (i.e. condition-triggered
based on supplier) push based on supplier-side conditions.

Description of operating modes is done at a general PIM level; no extra details are needed in this

subclause for PIM/EP/FEP.

A payload-push-eendition—is—triggered-based-on-the-agreed-operating-mode-definedat-subseripton
among clignt and supplier.

8.4.4.2 [Update methods

Available ppdated methods are: snapshot, single element update, all element update.

All updatgs available are conveyed in a payload publication push message.

Descriptign of update methods is done at PIM level; no extra details are needed in this subclause [for
PIM/exchange pattern/FEP.

8.4.4.3 [|ife cycle management

Descriptign of life cycle management is done at PIM level.

Life cyclejmanagement to exchange data between client and,supplier is embedded with the operat|ng
mode and|update method chosen at subscription contract.

Push deliyery method allows for conveying informatioirfrom supplier to client as two different pieges
of inform4tion.

Sampled data may be conveyed as Periodic or-Qn Occurrence push of a snapshot payload containing|all
current aqtive data or last collected data.

A "single element"” or "all elements" update push can be done for any operating mode as well with [On
Occurrenge or Periodic Push.

8.4.5 Dhata delivery

8.4.5.1 |[Data delivery,

Based on fhe sequence-diagram described in Figure 24, after initialization the supplier starts sendng
push informationto/a client. In case of stateful information delivery and based on the possibly agrged
condition$ of the\subscription contract, for example, it manages a snapshot push whenever it has|no
historical|information about client status, deriving it is the first connection ever and a snapshot push
is needed|to-dlign the client system when it is not the first time the supplier sends to the client normal
payload push data, but the client for internal system needs can also require for snapshot push data by
its return status.

After initialization, ready data condition at the supplier system side triggers a payload push delivery.

A periodic push condition is also possible based on the contract agreement between supplier and client.

See sequence diagram at link monitoring life cycle for all messaging details.

8.4.5.2

Data request

Not fully implemented in this pattern.

42
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A snapshot synchronization request can be managed in the client return data, by the return status
described in the basic exchange data model by returnStatus set as snapshotSynchronizationRequest.

This feature implementation is not mandatory in this FEP. Agreement to manage between client and
supplier is needed to enable full interoperability.

8.4.5.3 Large datasets handling

Not fully implemented in this pattern.

sef as true.

Thiis feature implementation is not mandatory in this FEP. Agreement to manage among [lient and
supplier are needed to enable full interoperability.

8.4.5.4 Synchronization
Snapshot synchronization and delta synchronization are availableih simple push.

Snapshot synchronization is optionally managed at first connection with a client or under clielﬁ;c request.
In pll other cases a simple push is delivered based on suppli€r site data available and conditions.

8.4.6 Self-description

Hajndshake not available.

8.4.7 Communication/protocol

Communication features are impleménted at PSM level. They are relevant to the specifi¢ platform
chgsen on which the EP will be implemented (e.g. http/XML, Web Services SOAP, REST).

8.4.8 General optimization'issues

Sone EP features of any-eontext diagrams features groups (e.g. information management, datp delivery,
etd.) allow the implemientation of general optimization such as processing saving and bandwiLh.

Payload timestamp~information is available for client-side processing optimization made at the

application leyel.

Snapshot push messages may be generated for all clients reducing processing resources at th¢ supplier-
side.

No|extra optimization issues are considered in this EP+FEP.

9 Stateful push

9.1 Overview

The "stateful push" EP/FEP at PIM level is based on information messages sent or pushed by a supplier
to a client. This exchange pattern can be implemented in several platforms: some examples are pushing
generated XML content by http/post, or client providing a SOAP Web service method “push” by which
data can be provided to a client by a supplier.

This “stateful push” adds extra features to the snapshot push EP in order to manage session life cycle and
link monitoring, as well as synchronization/realignment in case of communication breaks or system

©1S0 2022 - All rights reserved 43


https://standardsiso.com/api/?name=0e27aaa1c7054406e4baca3e7eb5014d

ISO/TS 19468:2022(E)

maintenance. Further for data delivery features it enables, besides snapshot payload delivery, any
update of information e.g. allowing single element updates. These mechanisms will be fully explained
at the PIM level in the following subclauses.

To describe the EP/FEP at PIM level, all the features are described in a general abstract format,
independently from the specific technologic platform in which this model will be implemented (e.g.
http/get XML or Web services). See Table 11.

Table 11 — Selection of features for stateful push

Featuresarea Feature—————Statefulpushavailablte—
Subscriptipn contract Contract N
Catalogue N
Session Session life cycle Y
Link monitoring Y

—

Periodic or On Occurrenee based on supplig

Informatign management Operating modes triggering conditions
Snapshot, Single Element Update,

Update methods All Element Update
Life cycle management Y

Data delivpry Data delivery Y
Data request Snapshotrealignment
Large datasets handling Y, optional
Synchronization Y,

Self-descr]ption Handshake N

Communi¢ation Security At PSM level
Compression At PSM level
Communication At PSM level

9.2 Exchange pattern messages definition

9.2.1 Oyerall presentation

The information delivery business scenario description and definition state that data exchangq is
needed to|align the informatien kept by the supplier system into the client system; for this purpose,|an
exchange pystem is usedwhich provides tools enabling messages generation and their transfer betwegen
a supplier|and a client{see€ Figure 25).
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class Push Exchange System /

Exchange Environment

Message
{Information}

«flow»

System

Exchange Agent Exchange Agent

System
Client

Supplier System

Supplier

Client System

Information

«flow»

Information

«flow» invoke

«call»

Figure 25 — Stateful push exchange actors

The stateful push exchange pattern is described in the following subclauses.

9.4.2 Basic exchange pattern

In
suj

b stateful push context, the client provides a mechanismto receive data from an action taken at the
bplier site invoking specific resources / methods offered by the client.

Th
re(
IS 3
or
wh

erefore, the supplier logically “pushes” messages to the client. The client shall acknowled
eived by a return exchange information to thé supplier. This exchange information retur
vailable to bring information back from thézlient to the supplier, such as Sessionld, failut
snapshot synchronization request. Return message information is logically described in
ile implementation will be defined at PSM level.

be what is
N message
e, success
this PIM,

As
da

in simple push, the stateful push-¢lient provides two mechanism to the stateful push supplier to push
[a:

a "push” method is intended to push available data which has not yet been delivered to [the client,
based on supplier-sid€ logic and status,

Be

a "snapshot push’is-intended to push all currently available data. This is also called a s}
information, i.€~current information at supplier system or last retrieved information fo
data (see Anfex F). This snapshot push method is used for synchronization purposes betw
and suppliet.

cides push data delivery methods, the simple push client also provides a keepAlive 1

hapshot of

ir sampled

reen client

nethod to

implement link monitoring capabilities among client and supplier. The keepAlive methad is used
frdnithe supplier to advise the client when no information updates are to be deliver¢d, so the
supplier detiversakeepAtive message to check anmdemabtethe chent to check thatexcirange systems
and network connection are available, despite the supplier not needing to exchange payload content.
KeepAlive messages are delivered by the supplier to the client, according to a time interval which is

defined between them.

Stateful push session management methods are available to implement session management features.
Such methods include namely openSession and closeSession usage and are used to define dynamic
exchange information context to enable session management exchange features.

In the context of this "Stateful Push" FEP+EP framework, to enable interoperability among client and
supplier, all rules defined in this subclause apply.

Any stateful push client exchange system shall realize a stateful push client interface which provides a
putSnapshotData, a putData, an openSession, a closeSession method and a keepAlive method.
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Any stateful push supplier exchange system shall realize a stateful push supplier interface which can
invoke the putSnapshotData, putData, openSession, closeSession and keepAlive methods provided by
the stateful push client interface to deliver data or snapshot data and information to implement link
monitoring and session management.

Figure 26 shows the communication diagram for simple push FEP + EP.
In this FEP+EP framework the supplier “pushes” messages to the client.

The client shall acknowledge the received message by a return information to the supplier. This return
information shall be coded as Exchangelnformation.

NOTE This return message is available to bring some exchange information from the client to the supplier
which can |pe used for any further exchange feature implementations or application level checks or precessing.
This is outjof scope of this document.

class Stateful Pugh Exchange System /

Exchange

\ -
«interface» _ . “'f“r‘::fa
Stateful Push Supplier — — — MessageContainer __ ~ | L
L e G
«flow W cIoseSeSS|on(ExchangeI&umahon): Exchangelnformation
Exchangelnformation + keepAlive(Exchangelnformation): Exchangelnformation
<<--T- o + openSession(Exc elnformation): Exchangelnformation
+ putData(Mess tainer): Exchangelnformation
Exchangelnformation =~ + putSnapshotDafa(MessageContainer): Exchangelnformation
«flow» (‘\\
Exchange Interface Exchange Interface
«interface» Information «interface»

Data Deliver Exchange:: «flows Data Deliver Exchange::
Supplier Interface Client Interface
, -

\
I
| \

Exchange Agent Exchange Agent
Exchange System::Supplier Exchange System::Client
1
A |
Inforrhation Inforrjiwation
«flow» «flqw»
T
|
Q System System
Sy tem::Sq'Pplier Syste System::Client
'

System

Figure 26 — Stateful push exchange subsystems, interface interactions and methods

The supplier takes the initiative to push the data, or the snapshot data, under the following conditions:

— On occurrence push: as soon as an information is updated at the supplier systems, this condition
triggers the exchange supplier to manage an alignment to the exchange client to update the client
system as soon as possible after this update.
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— Periodic push: at predefined time interval, the supplier starts an exchange based on hte client and

supplier agreement (subscription contract).

— A snapshot synchronization with the whole currently available content snapshot at exchange

initialization, e.g. the first-time data are exchanged among supplier and client.

— Firstsession initialization: a global snapshot alignment is needed to convey all currently valid

data at the first connection of exchange.

— Session initialization: after a session has been created, the client shall be aligne

d with an

incremental delta synchronization when a partial update feature is enabled, delivering all

9.2
Al

In
pa

A d

An|
op

9.2

ful
Re

updated content since last exchange, or with a global synchronization with all the cur1
content in case the snapshot alignment feature is enabled (this may also depehdq
payload depending on the agreement between client and supplier or contract}.

Response to a snapshot synchronization request: one snapshot alignment ma
transmitted to the client for internal system needs/maintenance/debug. I can be reques
client via any return messages, i.e. as a specific return value in returned exchange inforn

.3 Relevant exchange information from exchange data model

asic exchange data model has been provided to allow an implenientation that delivers moi

order to ensure interoperability, the exchange data medel wrapping shall be used in this
[tern.

ontainer shall be pushed to a client using a basicexchange data model as stated in Figure ?

Exchangelnformation object shall be returited from putData to convey information about
pration and connection status.

.3.1 Exchange information

y described in the basic excliange data model.
ated exchange context information is:
Supplier-relatedinformation
— Requirément: supplier identification.
Client-felated information

—< ‘Requirement: client identification.

entactive
n specific

y also be
ted by the
jation.

'e payload

contents in the same message and further information to allow managing extra features which are not
rexuired by the basic snapshot push exchange.

exchange

6.

exchange

Infﬁ)rmation related to exchange that should be managed to make application development easier is

Re

+£=2d J et A3 o
AtTU U y1Traiimntc TimuT TITatioirts.

Exchange Dynamiclnformation (provided both by the client and the supplier) wraps in

non

formation

such as exchangeStatus ("Success", "Fail", "Close Session Request”, "Snapshot Synchronization

Request") and SessionID.
— Requirement: Session management, Link monitoring.
Message generation timestamp information

— Requirement: timely, reliable Information, session management.
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9.2.3.2 Payload information

Generation timestamp infor

mation

— Requirement: timely, reliable Information, session management.

9.2.4 List of exchanged messages

Different messages or supplier/client interactions are exchanged in the Stateful Push which are needed
to manage session, synchronization, payload exchange, link monitoring. These are formally contained in

accagnc ratyrnnd £ cliant o canalinge Con Tolh]o

messages pashed-to-a-clientby-a-supphierorinm

upplieror-inmessagesreturnedfrom clientto-suppherSeeTable 2.

Table 12 — List of message types and detailed content
Interactjon Direction | Designation Description Exchanged Optional
message supplier information
client
Open sesgion Direct openSession |The supplier initializes a push Exchange N
delivery session. information
Payload push Direct putData Push delivery of payload, which Payload + N
has not been yet delivered from Exch
supplier to client. | uxchange
information
It shall contain in exchangg infor-
: ) : (MessageCon-
mation the session ID, previously tainer)
obtained with OpenSession,
referring to the sessien for which
itis pushing data-
Snapshet Direct putSnapshot- |Push delivery of current available Snapshot N
payload push data payload, i.egsnapshot after a first Payload +
initialized\session in case of first
. - Exchange
connection or after an explicit . >
. information
snapshot realignment request
from the client. It shall containin | (MessageCon-
éxchange information the session tainer)
ID, previously obtained with
OpenSession, referring to the ses-
sion for which it is pushing data.
KeepAliye Direct keepAlive |Test exchange link and confirm Exchange N
session validity when no payload information
push update is needed.
It shall deliver the Session ID
of a previously opened session,
wrapped in exchange informa-
tion.
Close sesg§ion Direct closeSession |Message to gracefully close a Exchange N
delivery session, initiated by the Information
supplier
Exchange Return D2Exchange |Exchange information is returned Exchange N
information Infomation |from client to supplier to provide information
return return status i.e. success, fail,
snapshot synchronization request
and to easy controls such as sup-
plier and client identification.

9.3 State Diagrams

The supplier initiates the communication

return response to the supplier.

48

and can be aware of the client status based on the client
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Figure 27 describes the client status as monitored and managed by the supplier.

stm Stateful PUSH State Model Supplier /

4 Stateful Push management by Supplier

Process Initialisation - read to
which Nodes Information is
to be delivered by Push

Process Shutdown
- Connections
Closure (optional)

.7

Initial Final

factvatethread-formomttor

connection client node]

[Session Process Termination
(After Close Session

Management)]

4 Client State - for any Push Client N

Delta
Synchronisation

k
E:)cenggssion ] PUSh [Ack on putData]
PAck on putData /
/ keepAlive]
[Fail on putData]
Open Session - Session ON -

[Close Session Request]

Client Status
OFF

Payload Push -
Client Status
ON

[Fail on putData or keepAlive]

[Failon

utSnapshotData)]
[Timeout or Fail on 3 3

openSession]

[Synchronisation
Request on return]

Snapshot
Synchronisation

Return op:
openSession)

Figure 27 — Supplier-side Stateful Push state diagram

Figure 28 describes the supplier status as monitored and managed by the client.
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stm Stateful PUSH State Model Client /

Process
Initialization - Sets
Supplier State to
OFF

Initial

a Stateful Push management by Client

Process shutdown - Sets
Supplier State to OFF

[close session ( return

Final

Wait for Open Sessioh

[fail on putData / Keep
Alive timeout]

orrequest) |
e Supplier State by Client I
Wait for
synchronisation
Push/
[Ack or Snapshot [Ack on
Realignment Reguest snaPShOtPUSh putSnapshotData /
on Open Sessién) rapshot pugData]
Synchronisatiog
[Fail.gr Timeout on putData / Request Return b
SnapshotData] Client]

Wait for Push
(Supplier State ON)

(Supplier State OFF) )

[Close Session returned by Client to any
request except OpenSession]

[Close Session on inconsiste
Open Session request or explicit,
Close Session]

[Ack on
putData /
KeepAlive]

Specific management in the initialization and termination of a push process should be considered at

applicatiop level in the supplier and client'systems.
9.4 Features implementation’description

9.4.1 Oyerview

This subclause provides-a description and the corresponding specification for each feature identif
in the co;text diagram, according to the publish-subscribe data exchange architecture. The follow

features ajre speeified:

— subsdriptien contract;

Figure 28 — Client-side'Stateful Push state diagram

— subscription (also known as session);
— information management;
— data delivery;

— communication/protocol.

he

ed
ng

The corresponding classes, attributes and relationships described in the class diagrams included in the

next subclauses are described in C.4.

50

© IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=0e27aaa1c7054406e4baca3e7eb5014d

ISO/TS 19468:

9.4.2 Subscription contract

9.4.2.1 Contract

2022(E)

Managed offline, not automated. It assumes information for controls to be implemented in the client to

assess the identity of supplier and authenticate the supplier request in messages exchange.

9.4.2.2 Catalogue

Managed offline, not automated.

9.4.3 Session

9.4.3.1 Session life cycle

Aff
ex

er the session status management diagrams, the following sequence "diagram illusf
thanged message and the expected return and behaviour.

When a session needs to be initiated, an “Open Session” is tried in loop ntil it succeeds.

A fpilure when opening a session includes cases of a client who hasnot subscribed or is not a
Checking this can be ensured at the PSM level (e.g. this could include VPN setting or IP f
signatures handling), logical information may be included in exchange data to be man
subscription check at the client side.

w
fol

owing two conditions is fulfilled:
payload available for On Occurrence operating mode, or
payload delivery time-out for Periodicpush operating mode.

In
thd

rase no payload, is available a keepAlive message is used to check session status for the su
client.

en no keepAlive message or ho payload is received, after a keepAlive time-out, the client i

rates the

ithorized.
irewall or
aged in a

en a session is "on" the supplier pushes available\payload data to the client in case ¢ne of the

pplier and

hvalidates

the session on its side and_rfeturns a "close session" message to prevent any attempt of push from the

supplier.

If any push or keepAlive fails, the supplier invalidates the session and starts a new loop
segsion.

Replignment méssages are managed when a session is opened; a global synchronization reg
the client isreturned in opening session when needed. Any global synchronization may be reg
a client irfany push return as well, but this does not close the session.

to open a

uest from
uested by

on to real

Any@nessage and return in the sequence dlagram (Flgure 29 ) Wlll be mapped in PSM definit

pld
available mechanlsm ina spec1f1c platform
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Figure 29 — Stateful push sequence diagram for session life cycle and data delivery
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9.4.3.2 Link monitoring
KeepAlive is based as described in the previous session life cycle.

When data is available, a payload push is exchanged which informs the client and the supplier about the
session and systems status. The push is received from the supplier on the client side and the return of
push on payload push on the supplier side guarantees the network is available and the systems are up
and running.

When no data is available and a time-out has expired, a keepAlive message is exchanged to check the
network and system availability.

In [case a payload push or a keepAlive fails, the session shall be invalidated (the retry medhanism is
degcribed at the PSM level introducing a logical push mapping iterated for a maximwm pumber of
attempts).

9.4.4 Information management

9.4.4.1 Operating modes

The available operating modes for supplier push are either periodic;.er condition-triggered |(based on
the¢ supplier-side conditions and the interchange agreement at the subscription).

The general description of the operating modes is done at the PIM level. No extra details arejneeded in
this subclause for PIM/EP/FEP.

A payload push is triggered based on the agreed operating mode defined at the subscription between
the client and the supplier.

9.4.4.2 Update methods
Avpilable updated methods are: snapshot;single element update, all elements update.

Allupdates available are conveyed inapayload publication push message.

The general description of the update methods is done at the PIM level, no extra details are|needed in
this subclause for PIM/exchange pattern/FEP.

9.4.4.3 Life cycle management
Thie description oflife cycle management is done at the PIM level.

The life cycle-thanagement for exchanging data among a client and a supplier is embedded in the
opprating mode and the update method which have been chosen in the subscription contract

The push’delivery method allows conveying information from a supplier to a client as two different sets
of Infermation.

Sampled data can be conveyed (pushed) as “Periodic” or “On occurrence” of a global payload containing
all currently active data or last collected data.

A "single element" or "all elements"” update push can be done for any operating mode, i.e. with "On
occurrence” or "Periodic" push.

9.4.5 Data delivery

9.4.5.1 Data delivery

Session life cycle online section allows sending data when available at the supplier system by triggering
a data ready condition.
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A periodic push condition is also possible based on contract agreement among supplier and client.

See sequence diagram at the session life cycle for messaging details.

9.4.5.2 Datarequest
Not fully implemented in this pattern.

A snapshot synchronization request can be managed in the client return data, by the return status
described in the basic exchange data model by returnStatus set as snapshotSynchronizationRequest.

This featltre implementation is not mandatory in this FEP, agreement to manage among client)gnd
supplier afre needed to enable full interoperability.

9.4.5.3 [Large datasets handling
Not fully implemented in this pattern.

A multi-part data delivery can be optionally implemented by the supplier by setting the
completedPayload as false in the delivered message within exchange dynamic information settipng,
as described in the basic exchange data model. It will inform the client thatone or more subsequent
messages|will be delivered to complete the payload information, until the\attribute completedPaylgad
will be set as true.

This featyre implementation is not mandatory in this FEP. Agréement to manage among client gnd
supplier afre needed to enable full interoperability.

9.4.5.4 Synchronization
Global synchronization and delta synchronization are@vailable in stateful push.
The globa] synchronization is managed at the first session with a client or under a client request.

The delta pynchronization is managed once d-$ession has been created and closed due to a network erfor
or any other condition, so that not-delivered payload data is stored at the supplier side and delivered to
the client ps soon as a session is established again.

9.4.6 Se¢lf-description

The handshake is not available

9.4.7 (;‘Immunication

The comnunicatidn features are implemented at the PSM level. They are relevant to a specific platfofm
chosen on whigh'the exchange pattern will be implemented (e.g. http/XML, Web services with SOAP,
REST, etc.)).

9.4.8 General optimization issues

Some EP features of any context diagrams features groups (e.g. information management, data delivery,
etc.) allow the implementation of general optimization such as processing saving and bandwith.

Payload timestamp information is available for client-side processing optimization made at the
application level.

Snapshot push messages may be generated for all clients reducing processing resources at the supplier-
side.

No extra optimization issues are considered in this EP+FEP.
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Simple CIS FEP+EP PIM is based on a description of interactions which enable service request and
feedback exchange among a service requester and one to many service providers as illustrated in

Annex G.

It can be implemented in several technological platforms with specific interactions methods, e.g. SOAP,

WebService methods.

The simple CIS FEP+EP framework enables a common communication interface to embed [}
requests and feedback in a way that enables two or more TMC, TIC or SP systems-fo)pe

common, interoperable way.

The simple CIS FEP+EP framework is not designed to implement data deliveryhusiness scer
it ;ay be based on payload content which is assumed to be exchanged by datadelivery wh
engbled by data delivery FEP+EP. Only specific features enabling CIS are described and intrq
simple CIS. Features which are not related to this FEP+EP are marked as.'Not applicable" in T

To| describe the EP+FEP at PIM leve, all features are described”in a general abstra
independently from the specific technology platform in which this model will be implems
htip/get XML, WebService). See Table 13.

Table 13 — Selection of features for simple CIS

['S service
form in a

)arios, but
ch can be
duced for
able 9.

't format,
nted. (e.g.

Features area Feature Simple push available
Subscription contract Contract N
Catalogue N
Session Sessionlife cycle N
Link‘monitoring N
Information management Operating modes Not applicable
Update methods Not applicable
Life cycle management Not applicable
Support information
processing Y
Distributed transaction Y, not atomic transaction
Data delivery Data delivery Not applicable
Data request Not applicable
Large datasets handling Not applicable
Synchronization Not applicable
Self-description Handshake N
Commurtication Security At PShtevet
Compression At PSM level
Communication At PSM level

10.2 Exchange pattern and messages definition

10.2.1 Overall presentation

Simple CIS FEP+EP enables one service requester node to implement CIS service request interaction for

one to several service providers.
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The interaction is described as the CIS service requester addressing all involved CIS service providers
through their simple CIS exchange interfaces, which provides methods for delivering service requests
from a requester to a multiplicity of service providers (Figure 30).

class CIS Exchange System /

CIS Exchange System

Service Request % Exchange Interface

Exchange Interface

«interface» «flow» «interface»
Service Requester | ServiceFeedback | Service Provider
Interface «flow» Interface
I I
Exchange Agent Exchange Agent
Service Requester Service Provider

{7 7 \ \\\

/ \
/ / ¥ N
Service Request  Service Fpedback SeNlchequest Servicé\Feedback
«f‘(ow» «Qlow» «flow» «ﬂo\v\Q)
/ \ \
/ / \
/ |/ \\ \
System System
System::Service Requeste System::Service Provider
System System

Figure 30 — Simple CIS exchange actors

The simple CIS EP described in the-following subclauses.

10.2.2 Basic exchange pattern

In a simple CIS context;the service provider provides a mechanism to receive a service request frpm
action talten at a sekvice requester site. This will result in the service requester invoking specijfic
methods/fesourcesvoffered by the service provider. On the reverse side, a mechanism is also needed
to enable [theservice provider to feed back the result of processing or action triggered by the servjice
request, sppcthe service requester itself provides a mechanism to receive a service feedback from the
involved serviceproviders ' =iractionsor-processes =stiitsare i '

Figure 31 shows the communication diagram for simple CIS FEP + EP.

In this FEP+EP framework, the service requester delivers a service request trigger to the service
provider and the service provider delivers service feedback information to the service requester.

Therefore, the service requester logically "pushes" CIS service requests messages, embedded in a
MessageContainer, to the service provider, which shall acknowledge the reception of such messages by
areturn message, embedded in an Exchangelnformation. This exchange information return message is
available to bring information back from the service provider to the service requester, such as failure,
success. Return message information is logically described in this PIM, while implementation will be
defined at PSM level.
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At the same time, the involved service providers logically push CIS service feedback messages, embeded
in a MessageContainer to the service requester, which symmetrically shall acknowledge the reception of
suche messages by a return message, embedded in an Exchangelnformation. This exchange information
return message is available to bring some information back to the service provider, the management of
which is not relevant to this FEP+EP and is not described in this document.

In this workflow framework pattern, the management of any further workflow based on any processing
or action errors is based on CIS service feedback. It is only in charge of the service requester system
and it is defined at application level based on the specific application requirements needed to enable the
specific collaborative ITS services.

In the context of this simple push FEP+EP framework, to enable interoperability among the|(
requester and CIS service providers, all rules defined in this subclause apply.

An|
wh

Anl
int
pr
Sy
Anl
wh

An
wh
to
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sel
to

Ex
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w
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simple CIS service provider exchange system shall realize a simple CIS servicé{provider
ich provides a putCISServiceRequest method.

y simple push service requester exchange system shall realize a simple’ CIS service
erface which can invoke the putCISServiceRequest method provided by the simple C
vider interface to deliver the CIS service request to trigger action/pnocess by the servic
tems.

y simple CIS service requester exchange system shall realizea simple CIS service requeste
ich provides a putCISServiceFeedback method.

y simple CIS service provider exchange system shall realize a simple CIS service provider
ich can invoke the putServiceRequest method provided by the simple CIS service requeste
Heliver CIS service feedback to the service requester systems.

ure 31 shows the communication diagram forisimple push FEP+EP.

vider and the service provider pushes‘service feedback messages to the service requester

th service provider and servige\requester shall acknowledge the received service r
vice feedback messages by a return information to the corresponding counterpart, i.e. re
the service requester and.te the service provider. This return information shall be
changelnformation.

TE
ich can be used for.any further exchange features implementations or application level checks or
/Jor workflow management decision in CIS implementation. This is out of scope of this document.

IS service

interface

requester
[S service
e provider

" interface

interface
- interface

this FEP+EP framework the service requester pushes service request messages to the service

equest or
spectively
coded as

This return méssage is available to bring some exchange information back from the receiyver system

processing
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class CIS Simple Exchange System /
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10.2.3 R

10.2.3.1 Pverview

A basic e¥change data model has'béen provided to allow the implementation to enable CIS features
formation processing and enable distributed transactions features.

support i

pure 31 — Simple CIS exchange subsystéms, interface interactions and methods

plevant exchange information from' exchange data model

to

CIS inforgnation embeds @ll” information needed to request for specific processing and to enaple

workflow!

feedback mmessages.

Exchange

informatipn-which enables general exchange status information to monitor transactions negotiation

management, to’ support transaction negotiation processes by service request and serviice

information enables delivery of the exchange context of the involved service requesjer
and serviFe providers to enable orchestration of ITS services supplying and exchanging dynarpic

or

service processing in general.
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Some non-mandatory information which should be managed in the exchange information for easy
application development is fully described in the basic exchange data model:

Service provider identification
— Requirement: supplier identification. (String)

Client identification

10

Sel

Sel

10
Dif

— ReqUITement: cient raentification: (String)

Exchange information (provided both by the client and the supplier) wraps exchange anhd

status information "Success", "Fail", "Close Session Request"”, “Sessionld”.
Generation timestamp information

— Requirement: timely, reliable information.

2.3.3 CIS information
Service request

This provides the reference to elements to be processed@nd the requested action, also 4
the service for which the action is triggered.

Predefined service
— Requirements: support for information processing, distributed transaction.

Requested action

transaction.

'vice Feedback

[vice request status

— Requirements: supportinformation processing, support for feedback oninformationp
distributed transaction.

2.4 Exchanged messages

exchange

ddressing

— Requirements: support for information processing, distributed transaction, distributed atomic

— Requirements: support for feedback on information processing, distributed transaction.

rocessing,

férent messages or supplier/client interactions (invoked method) are exchanged in sirElple push

wh

ICh are needed TO0 manage synchronization, payload exchange and [InkK monitoring. These are

formally contained in pushed messages to a client from a supplier or in return messages from client to
supplier. See Table 14.
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Table 14 — List of messages types and detailed content

Interaction | Direction Designation Description Exchanged Optional
message | requester information
provider
Service Direct putCISServiceRequest |Push delivery of a service Message contain- N
request request, which has to be er including:
delivered from service .
: payload (optional
requester to the service .
: when not deliv-
provider. .
ered in former
CiStmformattonm s dettvered | data detivery
in the specific container to exchange) +
address the instruction to . .
. . CIS information
process information and/
: (mandatory
or implement the requested .
i service request
service. : ;
information)
Exchange information such .
as requester and service
provider identification and exchange
exchange status are provid- information
ed to easy controls. with relevant
information to
enable exchange
features
Service Return | putCISServicefeedback |Push delivery of @ CIS ser- | Message contain- N
feedback vice feedback. er including:
CIS servicefeedback payload (optional
information'is delivered when not deliv-
in the specific container ered in data de-
to address the status and livery exchange)
result of processing and /or .
and/or implementation of
the requested service. CIS information
Exchange information (mandatory
. . service feedback
such as client and supplier information)
identification and exchange
status may be provided +
to easy exchange related
exchange
controls. . >
information
with relevant
information to
enable exchange
features
Exchange Return |D2Exchange Infomation |Exchange information is Exchange N
informatipn . returned from client to information
(direct on ) .
return : supplier to provide return
SELCE Status 1.e. success, fail and
feedback) e ",
exchange context infor-
mation to easy controls
such as supplier and client
identification.

10.3 State diagrams

State diagrams are not needed and not developed for stateless FEP+EP as simple CIS.
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10.4 Features implementation description

10.4.1 Overview

This subclause provides a description and the corresponding specification for each feature identified in
the context diagram, according to the simple push data exchange architecture. The following features
are specified:

— subscription contract;

L Y (o] 1 2 hY
e SUUOSLCI llJLlUll LCllDU NITUVVII AdS DCDDIUII),
—| information management;
—| data delivery;

—| communication/protocol.
10{4.2 Subscription contract

10[4.2.1 Contract

M4gnaged offline, not automated. It assumes information for controls to be implemented in p client to
asgess the identity of supplier and authenticate the suppliertequest in messages exchange.

1014.2.2 Catalogue

Mdnaged offline, not automated.
10{4.3 Session

10{4.3.1 Session life cycle

No|session is managed for the curreat EP+FEP.

10{4.3.2 Link monitoring

Noft managed in this EP4FEP.
10}4.4 Information management

10(4.4.1 Overview of information management features

CI§ features implementation is based on service request and service feedback implementatioh.

Aslexplainedin-Annex G besidesthe exchange actors involvement,collaborative ITS services'workflow
management to support information process and transactions features involves application level
management. These application level checking and triggers, which are needed to implement control
and triggers to start exchange features, are considered to be existing and are not described in this
document, which only assumes these processing and triggering functions are needed and implemented
at service requester system and service provider system and are only indicated in the sequence

diagrams as placeholders to support understanding of exchange workflows.

NOTE1  Application level triggers and checks depend on the specific payload domain which is managed in the
exchange and can be specified only based on the payload content itself, which is out of scope of this document.
Examples of domain-specific information are referred to in the basic exchange data model CIS information (see
Annex C) as predefined services such as: VMS message processing, information broadcast delivery or traffic
management plans activation and implementation.
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Figure 32 describes the interaction for implementing a service request from the service requester

system to

After the
managem

one up to many service provider systems by the simple CIS exchange.

application level service requester system has triggered the service request exchange
ent, at first outcome it will receive the information that a service request has been delivered

to the involved service provider systems, or some errors have occured or have been recognized by
the service provider systems in the service request itself. Returned exchange information is the first
outcome of the service request delivery to the service provider and service provider system.

For CIS, it is also assumed that at the service requester system some application level management of

service re,

Jjuests. which have been delivered is needed and feedback and nrrnr/hmn outmanagement is

done as a
logic to d

document].

)pllcatlon level implementation. The outcomes of such management will lead an appllcat on
bcide on the next workflow and exchange action needed, but this is not described~in this
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Figure 32 — Simple CIS sequence diagram for service request

As stated above, only interaction among exchange interfaces, i.e. service requester and service provider
are considered normative for the specific FEP+EP in this document. Other interactions are assumed but
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are dependent on application logic and requirements which are external to the exchange system; these
details are not within the scope of this document. General aspect for CIS and some application level

workflow

requirements are described in Annex G.

Figure 33 describes the interaction for implementing a service feedback from the service provider
system to the service requester system by the simple CIS exchange. After the application level service
provider system has delivered the feedback to the service requester exchange management, at first
outcome it will receive the information that service feedback has been delivered to the service requester
system or that errors have occured or have been recognized by the service requester systems in the
service feedback itself. Returned exchange information is the first outcome of the service feedback

delivery t

For CIS, it
feedbacks

to decide

NOTE 2

after one s
processing
can also b
process ca

4] . - 1 : b .
P LIIT STIVILT TTUUTSLTCT dIIU STIVILT TTYUTSLCT 5y SUCILLL

salso assumed that at service requester system some application level management of servjice
which have been delivered is needed and feedback and error/time-out managementis dqne
as application level implementation. The outcomes of such management will lead an application lojgic
bn the next workflow and exchange action needed, but this is not described in,this documepnt.

Service requests and service feedbacks are asynchronous and multiple service feedbacks are possible
brvice request. Figure 33 shows frame "alt involved service provider gives feedback” as a single step of
of the service request which can be repeated since the processing has comfe to an end. The processfing
et influenced by subsequent service requests in the processing phase sueh as a processing updatq or

hcellation request.
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Figure 33 — Simple CIS sequence diagram for service feedback
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10.4.4.2 Support information processing

While the workflow to enable the support to information processing is defined in 10.4.4.1, the
information needed to enable such information processing is described in the basic exchange data
model in Annex C, specifically under the CIS information description.

Predefined services are possible as well as not-predefined services, which are enabled by specific
attributes in the CIS information classes.

10.4.4.3 Distributed transaction

While thel workflow to enable the support to distribute not-atomic transactions processing is défiged
in 10.4.4.1, the information needed to enable such information processing is described in_the'basic
exchange data model at Annex C, specifically under the CIS information description.

Predefinefd services are possible as well as not-predefined services, which are enabled by specific
attributegin the CIS information classes.

10.4.4.4 PData delivery
Not managed in this EP+FEP.

In simple LIS FEP+EP PIM, it is assumed that data delivery requirements to deliver data to be procesged
are enablgd by a parallel data delivery exchange and referenced&in CIS information to specify the
relative pfocessing action. Despite that payload data can also be delivered in a service request or servjice
feedback when needed by specific application level management, it can be assumed as being delivered
in a previgus exchange. The service requester system itself isassumed to be in charge of responsibility
of data avhilability to support actions and processing requeésts.

10.4.5 S¢lf-description

HandshaKe not available.

10.4.6 C¢mmunication/protocol

Communifation features are implenmiented at PSM level. They are relevant to the specific platfopm
chosen on|which the exchange pattern will be implemented (e.g. http/XML, Web Services SOAP, REST).

11 Stateful CIS

11.1 Overview

Stateful C]S is anrextension of the simple CIS, described and specified for the simple CIS FEP+EP PIM (i.e.
Clause 10[in this document), with session management and link monitoring features which are enabled
by the saje-mechanisms which are defined for the stateful push FEP + EP PIM (i.e. Clause 9 in this
document]. The overall implementation of stateful CIS will be a combination of features described for
both simple CIS service request and service feedback mechanism, with session management and link
monitoring features implemented as per stateful push.

Only a specific stateful push definition will be described in this clause. For all definitions and
specifications which are the same as for stateful push or simple CIS FEP+EP PIM, the user is addressed
to the specific sections in this document.

NOTE All definitions related to simple CIS and stateful push FEP + EP PIM apply, but supplier role and name
are associated to the requester system and client role and name are associated to the provider systems.

Stateful CIS FEP+EP PIM is based on the description of interactions which enable service request and
feedback exchange among a service requester and one to many service providers as illustrated in
Annex G.
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It can be implemented in several technological platforms with specific interactions methods, e.g. SOAP,
WebService methods.

The stateful CIS FEP+EP frameworks enables a common communication interface to embed ITS service
request and feedback in a way that enables two or more TMC, TIC or SP systems to perform in a common,
interoperable way.

Stateful CIS FEP+EP framework is not designed to implement data delivery business scenarios but it
may be based on payload content which is assumed to be exchanged by Data Delivery which can be
enabled by Data Delivery FEP+EP. Only Specific features enabling CIS are described and introduced for

Sir'\p]n CIS. Featurewhich are notrelated to this FEP+EP are martked as "Not app]ir‘ah]n" in Table 9.

To|describe the stateful CIS EP+FEP at PIM level all features are described in a general abstrgct format,
independently from the specific technology platform in which this model will be implemented. (e.g.
http/get XML, WebService). See Table 15.

Table 15 — Selection of features for Stateful CIS

Features area Feature Simple push available
Subscription contract Contract N
Catalogue N
Session Session life cycle Y
Link monitoring Y
Information management Operating modes Not applicable
Update methods Not applicable
Life cycle management Not applicable
Support information process-
ing Y
Distributed transaction Y, not atomic transaction
Data delivery Data delivery Not applicable
Data request Not applicable
Large datasets handling Not applicable
Synchronization Not applicable
Self-description Handshake N
Communication Security At PSM level
Compression At PSM level
Communication At PSM level

11[.2 Exchange pattern and messages definition

11{2.1, "Overall presentation

A simple CIS stateful CIS FEP+EP enables one service requester node to implement CIS service request
interaction for one up to several service providers. At the same time, session management and link
monitoring features allows stateful CIS service requester and service provider systems to be aware of
network communication features among them to enable reliable and timely exchange and take initiative
to trigger any required actions besides CIS actions themselves in case a session or link are broken by
system or network failures.

The interaction is described as the CIS service requester addressing all involved CIS service providers
through their stateful CIS exchange interfaces which provides methods for delivering service requests
from a requester to a multiplicity of service providers (Figure 34).
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class CIS Exchange System /

CIS Exchange System

Exchange Interface Service Request Exchange Interface
«interface» «flow» «interface»
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Figure 34 — Stateful CIS exchange actors

The simple CIS exchange pattern is described in the following subclauses.

11.2.2 Basic exchange pattern

In a stateful CIS context, the service provider prevides a mechanism to receive a service request frpm
action talten at a service requester site. Thiscwill result in the service requester invoking specjfic
methods fresources offered by the servige provider. On the reverse side, a mechanism is also needed
to enable [the service provider to feed back the result of processing or action triggered by the servjice
request, sp the service requester itself provides a mechanism to receive a service feedback from the
involved gervice providers when their actions or processes results are available.

Besides simple CIS service requests and service feedback methods, the stateful CIS client also proviges
a keepAliye method to implément link monitoring capabilities among service requester and servifice
providers| The keepAlive-miethod is used from the service requester to advise the client when no servijice
request are to be delivered, so the service requester delivers a keepAlive message to check and enaple
the servide providers’to verify that exchange systems and network connection are available, desylite
the servide requester not needing to exchange payload content. KeepAlive messages are delivered|by
the service requester to the service providers, according a time interval which is defined among them.

Stateful C[S’session management methods are available to implement session management featureq in
the same way they are described and available for stateful push FEP+EP PIM; such methods inlcude
namely openSession and closeSession usage, which are used to define dynamic exchange information
context to enable session management exchange features.

Figure 35 shows the communication diagram for stateful CIS FEP+EP.

In this FEP+EP framework, the service requester delivers a service request trigger to the service
provider and the service provider delivers service feedback information to the service requester.

Therefore, the stateful CIS service requester logically pushes CIS service requests messages, embedded
in a MessageContainer, to the stateful CIS service provider, which shall acknowledge the reception of
such messages by a return message, embedded in an Exchangelnformation. This exchange information
return message is available to bring information back from the service provider to the service
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requester, such as failure or success. Return message information is logically described in this PIM,
while implementation will be defined at PSM level.

At the same time, the involved stateful CIS service providers logically push CIS service feedback
messages, embed in a message container to the stateful CIS service requester which symmetrically shall
acknowledge the reception of such messages by a return message, embedded in an Exchangelnformation.
This exchange information return message is available to bring some information back to the service
provider, the management of which is not relevant to this FEP+EP and is not described in this document.

The management of any further workflow based on any processing or action errors is in this workflow

fr

mework pattern based on CIS service feedback It is nn]y in r‘hargn of the service requester system
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Figure 35 — Stateful CIS exchange subsystems, interface interactions and methods
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Some non-mandatory information which should be managed in the exchange information for easy
application development is fully described in the basic exchange data model:

Service provider identification
— Requirement: supplier identification. (String)

Client identification

11

Sel

Sel

11
Dif

— ReqUITement: cient raentification: (String)

Exchange information (provided both by the client and the supplier) wraps exchange\and

status information "Success", "Fail", "Close Session Request"”, “Sessionld”.
Generation timestamp information

— Requirement: timely, reliable information.

2.3.3 CIS information
Service request

This provides the reference to elements to be processed@nd the requested action, also 4
the service for which the action is triggered.

Predefined service
— Requirements: support for information processing, distributed transaction.

Requested action

transaction.

'vice feedback

[vice request status

— Requirements: supportinformation processing, support for feedback oninformationp
distributed transaction.

2.4 Exchanged messages

exchange

ddressing

— Requirements: support for information processing, distributed transaction, distributed atomic

— Requirements: support for feedback on information processing, distributed transaction.

rocessing,

férent messages or supplier/client interactions (invoked method) are exchanged in sirElple push

wh

ICh are needed TO0 manage synchronization, payload exchange and [InkK monitoring. These are

formally contained in pushed messages to a client from a supplier or in return messages from a client to
a supplier. See Table 16.

Table 16 — List of messages types and detailed content

Interaction | Direction Designation Description Exchanged Optional
message | requester information
provider

Open session Direct openSession Service requester initial- Exchange N
izes a stateful CIS session information
with the involved service
provider.
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Table 16 (continued)

Interaction | Direction Designation Description Exchanged Optional
message | requester information
provider
Service Direct putCISServiceRequest |Push delivery of a service | Message contain- N
request request, which has to be er including:
delivered from the service .

. payload (optional
requester to the service h deliv-
provider. W en'not env

ered in former
CIS illfUl llldtiUll ib dC}iVCl Cd ddtd dCliVCl y
in the specific container to exchange) +
address the instruction to . .
. . CIS information
process information and/
or implement the requested (mgndatory
service. service request
information)
Exchange information such .
as requester and service
provider identification and exchange
exchange status are provid- information
ed to easy controls. with relevant
information to
enable exchange
features
Service Return | putCISServicefeedback |Push delivery of a.CIS ser- | Message contain- N
feedback vice feedback. er including:
CIS service feedback payload (optional
information is delivered when not deliv-
in the specific container ered in data de-
to address the status and livery exchange)
result of processing and / .
orimplementation of the
requested service. CIS information
Exchange information (mandatory
. . service feedback
such as client and supplier inf .
identification and exchange information)
status may be provided +
to easy exchange related
controls. . exchange
information
with relevant
information to
enable exchange
features
KeepAliye Direct keepAlive Test exchange link and Exchange N
confirm session validity information
when no service request or
feedback isexchanged:
It shall deliver the session
ID of a previously opened
session, wrapped in ex-
change information.

Close session| Direct closeSession Message to gracefully Exchange N
close a stateful CIS session, information
initiated by the service
requester.
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Table 16 (continued)
Interaction | Direction Designation Description Exchanged Optional
message | requester information
provider
Exchange Return |D2Exchange Infomation |Exchange information is Exchange N
information . returned from client to information
(Direct on . .
return . supplier to provide return
service . ;
status, i.e. Success, Fail, and
feedback) K
exchange context infor-
mation to easy controls
such as supplier and client
identification.

11[.3 State diagrams

The service requester initiates the communication and by open session and keepAlive messages can be
awjare of the service provider status based on return messages or possible communication erfrors.

Figure 36 describes the internal service requester status and the corresponding service provider status
as monitored and managed by the service requester.

stm Stateful CIS Service Requester STATE Diagram /

/ Stateful CIS Service RequesterState \

Process
Initialisation - set
all Service
Provider status to
OFF

CIS Service
shutdown

Fina

Initial

All Service Provider termination requested
[forany Service Providerinyolved in CIS]

/ Service Provider status by Service Requester \

Session
Termination - set
provider status to
OFF

close sessio

[close ses An request]

failure on service
requestorkeep Alive  / Session ON - send
service request or
keepAlive

Status Provider
OFF - try
OpenSession

success on Open Sessi

failure on Open Session

return succes fo Service
Request or Keep Alive

> 2

Figure 36 — CIS requester-side Stateful CIS state diagram

Figure 37 describes the internal service provider status and the service requester status as monitored
and managed by the service provider.
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Specific management in the initialization an¢d'termination of a push process should be considered at

application level in the supplier and client systems.

11.4 Feaftures implementation description

11.4.1 Oyerview

This subc

Figure 37 — CIS Provider:side Stateful CIS state diagram

ause provides'a,description and the corresponding specification for each feature identified i

he

the context diagramsaccording to the simple push data exchange architecture. The following featufes

are specifjed:

subscription contract;

subs

data delivery;
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information management;

communication/protocol.
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11.4.2 Subscription contract

11.4.2.1 Contract

Managed offline, not automated. It assumes information for controls to be implemented in a client to
assess the identity of supplier and authenticate the supplier request in messages exchange.

11.4.2.2 Catalogue

Managed offline, not automated.

11]4.3 Session

11{4.3.1 Session life cycle

After the session state management diagrams, at exchange initialization a session needs to b¢ initiated.
An|open session is tried in loop until it succeeds.

A fpilure when opening a session includes cases of a client who has not{subscribed or is not apithorized.
Checking this can be ensured at the PSM level (e.g. this could include VPN setting or IP firewall
or |signatures handling). Logical information may be included inexchange data to be mpnaged in
subscription check at the service provider side.

When a session is "on" the service requester may send“a service request to the involved service
providers when all conditions to start a CIS service are triggered.

In fase no CIS service requester triggering condition-d€cur, a keepAlive message is used to chejck session
stqtus for the supplier and the client.

When no keepAlive message or no payload is\received, after a keepAlive time-out, the service provider
inyalidates the session on its side and returns a "close session" message at first received message of any

type.

If gny service request or keepAlive fails, the service requester invalidates the session and starts a new
lodp to open a session.

Anly message and return in'the sequence diagram (Figure 37) will be mapped in PSM defipition to a
redl platform available implementation such as a web service "service request and return” orfany other
available mechanism in‘a’specific platform.

1114.3.2 Link nionitoring

After the keep@Alive mechanism has been introduced in the previous session life cycle, service requests
anfl keepAlive messages are exchanged which give evidence to the service requester and service
providersabout the session and systems status.

*
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pAlivednessage is
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exchanged to check the network and system availability.

In case service request or service feedback or keepAlive fail, the session shall be invalidated.
11.4.4 Information management

11.4.4.1 Overview of information management features

Besides the service request and service feedback handshaking, which is fully described in the equivalent
stateful CIS subclause, stateful CIS implements these concepts in the framework of a stateful session.
This implementation notifies the application-side service requester about the availability and session
status of all service providers which are involved in the collaborative ITS service implementation.
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This enables the decision process to trigger and manage CIS to involve information about involved CIS
service provider status and availability.

All application level rules about decisions to trigger services and involved providers' orchestration
functionalities of CIS are out of scope of the exchange specification and are not described in this
document.

11.4.4.2 Support information processing

See 10.4.4.2.

11.4.4.3 Distributed transaction

See 10.4.443.

11.4.4.4 PData delivery

Not managed in this EP+FEP.

In statefyl CIS FEP+EP PIM it is assumed that data delivery requirements’to deliver data to |be
processed are enabled by a parallel data delivery exchange and referenced.in'CIS information to spedify
the relatiye processing action. Despite that payload data can also be delivered in a service request or
service fepdback when needed by specific application level managenyent, it can be assumed as be|ng
delivered |in a previous exchange. The service requester system<itself is assumed to be in chargg of
responsibjlity of data availability to support actions and processing requests.

11.4.5 S¢

lf-description

HandshakKe not available.

11.4.6 Communication

Communi
chosen on|

12 Othe

This claug
scenarios

which the EP will be implemented (e.g. http/XML, Web Services SOAP, REST).

r PIM definitions

e is reserved for future new models/patterns supporting existing or new exchange busin

The defiEli:tion of the“business scenario is mandatory prior to the PIM description because a H

impleme

ation is,connected to a business scenario.

Cation features are implemented at’PSM level. They are relevant to the specific platform

£SS
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Annex A
(informative)

Methodology presentation

Imtroduction
de.
2 Apply model-driven architecture

ntified the need to separate the exchange specifications, of what needs to be exchange
thange of the data itself. This is reflected by creating two independent interoperability don]

The information interoperability domain as reflected in thé PIM defining content (e.g. of

The exchange interoperability domain as reflected by this’"document.

"hange specification deals with the problems abouthow to exchange”.

istinction has also been made in the modelingphase to separate the abstract model from it
plementation(s). In practice, this approach led to the creation of a PIM for exchange, which
concepts behind exchange, and one orymore PSMs which defined how the abstract mo
ually be implemented on specific technical platforms. As this basic principle of the Mo
Chitecture (MDA) has guided all.the work that was already undertaken for creating t
specifications for content definition with notable success, it was chosen as well for the
pcification definition.

erefore, this exchange ;specification is based on a PIM for exchange (the Exchange PI
detailed in one or,mofte documents containing specifications targeted to specific
plementations (PSM);

B Use case-driven

ressed by the specifications plus the full set of features that can be available for implement
teims based on this document for each of those business scenarios. This led to the identi

!

2022(E)

e original approach taken for modeling the full set of aspects covered by data exchanige clearly

d and the
hains:

DATEX I1);

e present

5 concrete
described
del would
el Driven
e full set
Exchange

M), which
platform

s that are
ing actual
fication of

twi

main business scenarios:

Information delivery;

Collaborative ITS services.

The information delivery business scenario addresses the exchange of traffic and travel information
between two data exchange nodes, whereas the collaborative ITS services business scenario broadens
this approach by including the possibility of having one data exchange node stimulating actions within
another data exchange node by requesting the execution of a particular service offered by this node.

These two business scenarios clearly show distinct characteristics, but in order to fully describe them,
both need to be detailed further, leading to different possible options. Therefore, the approach was to
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further refine these general business scenarios into particular, more detailed use cases, each of which
address specific requirements.

The term use case is used here to describe a set of interactions between entities (called actors) and
the system being analysed, providing a better understanding of the main functions behind such
interactions.

In the case of the information delivery domain, the actors involved in the corresponding use cases
are the supplier of exchanged information and the receiver of such information - the client. For the
collaborative ITS services domain, the actors involved are the entity requesting the ITS services, or the

service c

nsumer-andthe entitv nroviding the service ie the service nrovider
4 J (=] 4 r

A.4 Functional exchange profiles

When ang

lysing the business scenarios and requirements for this document, it became.dpparent t

different fise cases within such a business scenario might contain disparate requiremesnts, which co

not be eas
even cont
user comi

With that
exchange
cases and
exchange

A.5 Prg

By perfor
that some
depending
previous Y
fit into thg

At the he
interactio
exchange

This platf
a specific
for examp
Each one

such an inpteroperability domain that two data exchange nodes can expect to be interoperable, i.g.

two differ
communi

ily accommodated into a single, specific implementation. Even worse, spme use cases mi
hin requirements that are, by nature, contradictory, depending on the“business needs of
hunity they originated from.

in mind, this specification identifies the full set of features that can be available for a d

selects the best suited set of features for each of them. This\selection is denoted a functio
profile (FEP).

file-to-platform mapping

ming a short survey on the capabilities that modern ICT platforms offer, it became appar
of the features indicated for implementingdata exchange systems can be realized differen
v on the platforms chosen. As such, the-one-size-fits-all approach that was followed on
Fersion of the Exchange Specification for creating concrete implementations simply does
b new paradigm.

irt of the current specification.sits the PIM for data exchange. Its purpose is to model
hs that were identified fofteach use case in an abstract, platform-independent way. 'l
PIM is detailed in this decwment.

brm-independent specification then has to be mapped to a realization of the indicated FEP
technical platforni,described in a PSM for data exchange (ISO 14823 defines such a mappi
le). The act ofimatching an FEP to a platform is also known as profile-to-platform mappi
pf these mappings form what is called an interoperability domain. It is only in the scope

ent implementers of data exchange systems need to be sure that their system will be able
ate, they both need to follow the same mapping.

nat
11d
bht
he

ata

process to take place. Then, in a second step, the specification reflects the particular fise

nal

bnt
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he
not

he
he
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ng.
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(normative)

Definition of requirements

ISO/TS 19468:2022(E)

B.f—nformation requirements ]

The primary intent of the information delivery scenario is the provision of information)by
to |a client. Table B.1 provides requirements that are related to the data actually,being ty
frdm supplier to client. For each requirement it is stated whether it is applicableto data d

re
serfvices.

Table B.1 — Information requirements

collaborative ITS services (CIS) business scenarios, assuming that the CIS suppliex'is intended
uester and client as service provider and data are exchanged or processedas input to pj

A supplier
ansferred
elivery or
as service
ovision of

Requirement

Description

Data
delivery

Colla
ITS

borative
services

Simple server

In a simple exchange, the supplier keepswo track of pre-
vious interactions that have occurredbetween any of its
clients. Therefore, the client is respomnsible for providing
the supplier with all information.it’can need in order to
serve its request. Note that thissrequirement does not
oblige the supplier to have aanechanism for receiving
state information as thatdepends on the availability of
other requirements described in this clause (e.g. filter
handling).

Y

Stateful server

Any supplier implementing this feature should provide
some sort of state-keeping mechanism that will allow it
to know what information was sent to its client. There-
fore, it Wiould be possible for the supplier to send only
infopmation that has not been already sent before. A
supplier implementing this mechanism can also support
other requirements that allow clients to shape the actual
data set being received (e.g. filter handling).

Supscription

The information that a supplier delivers to a client is
defined by a subscription. A subscription results from
an interchange/licence agreement, where both parties
agree on parameters like, for example, the information
type and periodicity that should be observed upon data
delivered. The supplier can choose to reject requests
without proper subscription, or it can deliver a standard

set of information.

Catalogue exchange

The information a supplier provides is described in a
catalogue. The catalogue is used to identify the
information contained in a subscription.

Self-description

The ability of two nodes to exchange information that
will allow them to negotiate the requirements
supported by both of them (handshake).

This feature deals with exchange parameters, which
is different from a catalogue exchange that deals with
content.

© IS0 2022 - All rights reserved
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Table B.1 (continued)

Requirement Description Data Collaborative
delivery | ITS services
A supplier implementing this feature enables clients to Y Y
Filter handling provide specific filters that shall be applied to the
information being exchanged.
A client profile lets suppliers shape the information they Y Y
Client profiles send according to the requirements of the client request-
ing it.
Legal artetact where parties taking partin data exchange Y Y
Interchange/Licence |define the terms and conditions that govern the whole
agreemen exchange process (e.g. Non-disclosure of
information, service level agreements, etc.).
This feature implies that the data that is prepared by Y Y
Inteerit the supplier should reach its intended recipient without
sty being tampered with in any way, semantic, structural or
other.
Full audit frail data All data item versions are delivered to the client. Y Y
delivery (qll state
changes)
Snapshot data delivery |Only the current version of the data items is delivered to Y Y
(last known state) the client.
Incrementjal data A mechanism where the server sends only the.informa- Y Y
delivery tion that has changed since the previous excharge cycle
Service a supplier should provide for the cljent to access Y Y

Referencel|datasets for

. ; referenced data in a versioned way. Even if new versions
different yersions

appear, the old versions remain accessible.

Extensions to the data exchange protocol should be Y Y
supported; therefore, any implementation of the data
Extensibiljty delivery use case shall take into account that the protocol
can evolve. Thus, each message should state the protocol
version it refers to.

A set of functionsfor.updating information at client Y Y
systems according to updated information gathered at
supplier system.

Support fdr life cycle
managemé¢nt

A set of functions that will let the supplier (as service Y
Support fgr informa- |requester)'tell the client (as service provider) what to
tion procefsing do withthe information being exchanged (processing
directive).
A set of functions that will let the client (service provid- Y
Support fgr feedback . .
. . er) tell the supplier (service requester) the outcomes of
on information . : : . : .
. processing the information by the stated directive which
processing

P had been exchanged.

A capability for the exchange system to coordinate among Y
several Involved service provider systems to collaborate

Distributeldtransac-=

tion in implementing a distributed service.
A capability for the exchange system to coordinate among Y
Distributed atomic several involved service provider systems to collaborate
transaction in implementing a distributed service keeping consisten-
cy in transaction.
A mechanism that lets clients request the whole set of Y Y
information currently known to the supplier to ensure
- that its internal data structures be in exactly the same
Synchronization

state as those of the supplier (intended for CIS, the ser-
vice provider needs the exact information to provide the
requested services).
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Requirement Description Data Collaborative
delivery | ITS services
In the case that preparing and sending a data set by Y
the supplier would take too much time to complete, the
Delayed delivery supplier should inform the client about this fact. This
mechanism should also define how and when the client
would be able to access the information it needs.
Data delivered as soon |This feature is used to ensure that the supplier sends the Y Y
aspessible infermationas-seonasitbecomesavatableinitssyster:
O1] demand request The ability of the client to ask the server for information Y
(query) it needs whenever it wants (Client pull).
B.2 Communication requirements
Communication requirements characterize the mechanism that data exchange nodes impglement in
ordler to address problems specific to the communication layer of the data exchange procgss. These
requirements are completely unaware of both the security and information features that are in use. The
idda is that a given supplier has prepared a particular dataset; the requirements described ir] Table B.2
cap be used to successfully convey it to the client.
Table B.2 — Communication{requirements
Requirement Description Data delivery | Collalorative
ITS sprvices
| . No session is used during the data exchange pro- Y Y
Sepsionless
cess.
Client and supplier negotiate and establish a ses- Y Y
| . sion before starting toléxchange information. The
Sepsion . : . .
session parameters(constitute state information
shared between both stations.
A mechanism where the client requests the data Y Y
Rdquest/response X :
and instantly‘receives the response.
A mechanism where the supplier initiates the data Y Y
Ddlivery/response delivery process, while the client patiently waits for
it
A'mechanism that allows both client and supplier Y Y
Erkor handlin to detect that an error has occurred during the ex-
§ change process and to decide what actions should
be taken to handle it.
The communication layer should introduce a min- Y Y
Timely fesponses imum delay on the data delivery process, ideally
none.
Titre=out Theabitity tohrandte time-out-situations-that ¥ Y
management happen during an exchange process.
Exchanee qualit The messages exchanged should include extra Y Y
5¢4d y information that allows both parties involved to
measures (e.g. : X
: measure the quality of service of the
response timestamp) I
communication layer.
A mechanism for storing information about Y Y
Logging exchange activities, which could then be used to
analyse the whole process.
When the supplier fails to deliver the information Y Y
Failed data recover to the client, this feature ensures that the failed
Y |data messages will be successfully delivered to the
client at a later time.
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Table B.2 (continued)

Requirement

Description

Data delivery

ITS services

Collaborative

Message sequence

A mechanism that allows identifying each message
exchanged between two entities by including a
unique sequence number.

Y

Y

Full reliabjlity

A mechanism that ensures that data sent by a
supplier is really received by the client provided
that both client and supplier are active and have the

TOTIICy co-COoTrareatcts

This does not include any semantic validation.
Syntax validation is optional.

control

Link moniforing and

This feature enables both parties to continually
check whether the communication link works prop-
erly and act accordingly when it is broken.

On occurrgnce update

A supplier implementing this feature should send
the information to the client as soon as it is availa-
ble.

Periodic update

A supplier implementing this feature should buffer
all the information to be sent to a particular client
for a pre-defined time period and send information
only when this period has elapsed.

Multi-partl data

delivery

When the size of the information to be delivered

is too large, the supplier can choose to deliver'it in
chunks. At the first request, the supplier returns
the first data chunk. The response contains the
message ID and the total number of parts (chunks)
that comprise the dataset. The clieptthen has to
request each of the remaining patits of the message.

Compress

The ability to pack the same fiformation in a small-
er amount of data in orderto-decrease the trans-
mission time.

B.3 Sedurity requirements

The requirements described imTable B.3 deal with all aspects used to provide security services at 3
of the different communicationlevels, such as peer authentication, channel security, etc.

Table B.3 — Security requirements

ny

Requirement Description Data deliv- | Collaborative ITS
ery services

Client The act of establishing or confirming a client as authentic. Y Y
authenticdtion
Client The process of verifying if a client is allowed to access a Y Y
authorization |resource (commonly referred to as read access) or execute

an action (commonly referred to as write access).
Supplier The act of establishing or confirming a supplier as Y Y
authentication |authentic.
Supplier The process of verifying if a supplier is allowed to access a Y Y
authorization |resource (commonly referred to as read access) or execute

an action (commonly referred to as write access).
State of the The act of indicating the destination peer of a message. Y Y
intended
recipient
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Requirement Description Data deliv- | Collaborative ITS
ery services
Confidentiality |Ensuring thatinformation is accessible only to those au- Y Y
thorized to have access (ISO/IEC 27002).
Client A mechanism that allows a client to provide their identity. Y Y
identification
Supplier A mechanism that allows a supplier to provide their identi- Y Y
identification ty.
Ndn-repudiation | A mechanism to guarantee that the sender (supplier of a Y Y
client) of a message cannot later deny having sent the mes-
sage.
B.# Financial/economic requirements
Alghough not at the same level, the requirements described in Table B.4 have’some economid/financial
impact on the actual implementation of the data exchange sub-system.
Table B.4 — Financial/economic requirements
Requirement Description Data Collaborative
delivery ITS services
Reasonable TCO The data exchange sub-system should have a reasonable Y Y
(tqtal cost of TCO (total cost of ownership).
ownership)
The data exchange sub-systemshould be implemented in Y Y
Expandability at such a way that it can be paes3ible to increase the capacity
a1leasonable cost of the system at a reasonablé cost. Capacity relates to any
(sqalability) of the system resources, such as data volumes, computa-
tion power, parallel‘processing, etc.
Low processing It shall be possible'to implement a data exchange sub-sys- Y Y
resources tem on systems'with low processing resources.
83
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Annex C
(normative)

Basic exchange data model and data dictionary

C.1 Ov

The data
platform.

Whenever
informati
managem
the excha

As in spe
allows the

This mod
interoper
unnecesss
model (e.d

C.2 Bag

C.2.1 O

The basic
featuress

Further in

C.2.2 TI

A Messagg

— Exchd
and li

Frail presentation

exchange features as session management, link monitoring is necessaryand some ex

ent. The basic exchange data model describes the more common datasteeded to implem
nge features supported by the different exchange patterns.

ific contexts more than one information payload needs to be exchanged, this model furtl
exchange of multiple payloads based on such extra exchange requirements.

el is suggested for the implementation of minumum ex¢hange information and to ena
hbility among exchange interfaces which implement the<same exchange pattern, but can
ry for specific simplified PSMs implicitely assuming, the few mandatory data defined in

. supplier identification, protocol type, protocol vegsion, exchange status).

jic exchange data model

yerview

Lich as information management,-session management, link monitoring.

formation is required to manage CIS.

1e MessageContainer class diagram

nge information, which is needed to manage exchange features such as session managem
hk monitering and error management.

— Infortlnation management-related information.

model described is based on a UML methodology that is independent from any technifcal

Lra

bn needs to be conveyed among supplier and client to enable control and reliable exchange

ent

ner

ble
be
he

exchange data model is used te-convey information which is needed to manage exchange

Container class {see Figure C.1) is introduced to allow delivery of further information besidgles
payload stich as:

ent

— Collaborative ITS services information.
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class Model /

v

MessageContainer Exchangelnformation
+ messageType: MessageTypeEnum [0..1]
1 1
0..1

«ExternalClass» 0..1 ClISInformation
PayloadPublication

+payload 0..*

InformationManagement

Cla
ex
vel
de

dy

mgnagement, such as stateful push FEP+EP.

Th

megssage.

C.2.3 The Exchangelnformatien class diagram

The exchange information (class (Figure C.2) is used to convey information about the

en

Figure C.1 — The MessageContainer class diagram

sses linked to information management and CIS information classes are optional, while
‘hange information is to be managed, for example, to, cenvey information about the used pr
sion and supplier identification as exchange responsibility. Other constraints on imple
bending on different FEP+EP which implement thie"exchange and its features, for example
hamic information attributes, will be mandatory in a FEP+EP which wants to impleme

e MessageContainer class also allows_conveying multiple payloads within a single ¢

Vironment such as:

Exchange context:-this is implied by supplier and client(s) identification, represented as
agents, which may be associated to an external international identifier, the type of protd

and updated method used in the data delivery exchange.

Subseription, with its period validity information and delivery frequence. An external
validity may support more information, such as recurring periodic validity for specific tim
Within specific days.

minimum
btocol and
mentation
exchange
nt session

bxchanged

exchange

exchange
col that is

defined to béwused in exchanging data, the implemented version of this protocol, the operating mode

enhanced
b intervals

Dynamic information, such as exchange status and return status (within a set of predefined
exchanged status and return status enumeration lists and their reason) and SessionID for exchange

patterns which manage sessions. Sequencing number for synchronization purposes and

a Boolean

information about payload completion enable large dataset handling features available in some

exchange patterns.

Return information, used in return messages to convey a first information about information
delivery and CIS request exchange and also to send back special requests to manage such as snapshot

synchronization.
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class Exchangelnformation /

v

Subscription

«ExternalClass» + deliveyFrequency: NonNegativelnteger [0..1]
Validity +  name: String [0..1] «ExternalClass»
+ referencelD: Reference [0..1] International
1 1| +  subscriptionEnd: DateTime [0..1] |dentifier
+ subscriptionStart: DateTime [0..1]
0.1
0.1
ExchangeContext 1
Agent
+ codedExchangeProtocol: ProtocolTypeEnum +clientOrCisProvider i S
+ exchangeSpecificationVersion: String e — " address: S.trlng 19°1] ,
+ nonCodedExchangeProtocol: String [0..1] 0..*| + jnames Sm”g(%:l]
v + operatingMode: OperatingModeEnum [0..1] +  reference Wng [0..1]
i Jstring [0..1]
+ updateMethod: UpdateMethodEnum [0..1] . y i 59"“,59% ing [
Exchangelnformation L/l +supplierOrCisRequester (b
+ messageType: MessageTypeEnum [0..1] 1 1 )\

! v

Dynamiclnformation ’

Sessioninformation

messageGenerationTimestamp: DateTime
messageSequencingNumber: NonNegativelnteger N

N

+ completedPaylod: Boolean [0..1]

+ exchangeStatus: ExchangeStatusEnum +  sessionlD: String

+ exchangeStatusDescription: MultilingualString [0..1] | + startSession: DateTime [0..1]
+

¥

0.1
Return&q&r ation
+ codedlnvaIidityRea@alidityReasonEnum [0..%]
n

+ returnStatus: ExclangeReturnEnum
+ returnStatusRejk: MultilingualString [0..1]
N\

Figurie C.2 — Exchangelnformation class diagram

Exchange|context is mostly implicit in the subscription contract, but it is instantiated to simplify
or enable|the application level check for some communication features such as supplier and client
identification, authentication and authorization, which can only be implemented in a reliable way baged
on commynicationlayers.

In dynamjicsinformation, the attribute exchangeStatus is the only mandatory information, but|as
this statusmmay be ot mmanaged; its vatue camr besetto—undefimed —Other informatiomr witt-be- de
facto mandatory whenever needed to be managed in specific FEP+EP, for example. in case of session
management feature implementation, SessionID attribute in class SessionInformation will be needed to
be managed.

C.2.4 The InformationManagement class diagram

The InformationManagement class (Figure C.3) allows delivering information management data:
as defined in Annex F for life cycle information, only valid information is managed in the payload.
Whenever an element ends its life cycle, i.e. being closed or cancelled, it is no longer conveyed in the
payload and information management is to be delivered to manage closures or cancellation of such
elements.
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These closed and cancelled elements are conveyed linked through InformationManagedResourceList
class and are addressed by ElementReference class, which allows identification of the element by its
reference or versioned reference, specifying its managementStatus, i.e. closed or cancelled.

class InformationManagement /

InformationManagement

C.7

InformationManagedResourceList

1.*
ElementReference \
|
+ managementStatus: ManagementTypeEnum at least one of reference,
reference: Reference [0..1] N versionedReference attribute
+ versionedReference: VersionedReference [0..1] shall be set

Figure C.3 — InformationManagement class diagram

.5 The CISInformation class diagram

With reference to Afinex G, collaborative ITS services transform the vision of supplier

in
md
ex

service providef-and service requester: the CISInformation class (Figure C.4) conveys i1
del the informiation needed to implement service request and service feedback as descr
hanged between service provider and service requester.

hnd client
1 the data
bed to be
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class CISInformation /
ServiceFeedback
ClISInformation - serviceRequestFeedbackReason: MultilingualString [0..1]
- serviceRequestReference: VersionedReference
0..%| - serviceRequestStatus: ServiceActionStatusEnum
o
«Versionedldentifiable»
ServiceRequest
+ cudtomServiceParameter: String [0..1] v 1, fsenviceProvider
+ elejmentToProcessReference: Reference [0..1] Ul
+ elementToProcessVersionedReference: VersionedReference [0..1] +serviceRequester Agent N ’
+ exgiryTime: VersionedReference [0..1] ‘ ’
+ externalReference: String [0..1] 1]+ addres;élﬁng [0..1]
+ nofPredefinedServiceName: String [0..1] +serviceProvider| + na '\ﬂtr' g [0..1]
+ prddefinedService: PredefinedServiceEnum @ + rafceID: String [0..1]
+ reduestedAction: ServiceActionEnum L.*| + \S€DJiceURL: String [0..1]
+ seljicerRequestCreationTime: DateTime
+ serjicerRequestVersionTime: DateTime
at leagtohe*of
elementToProcessVersion
edReference,
{\elementToProcessReferen
0..1 ceattribute,
externalReference
ServiceRequestCondition attributes shall be set
+ | conditionDescription: MultilingualString [0..1]
+ | externalldCondition: String [0..*] . (
+ | referencedCondition: Reference [0..*] \\
+ | versionReferencedCondition: VersionedReference @]
R\)
Figure C.4 — The CISInformation class diagram
CISInformation_class: allows any Service Request and Service Feedback to be conveyed which are
requested to be~exchanged among Service Requester and Service Providers through the respectjve
named clgsses\ServiceRequest and ServiceFeedback.

ServiceRequest: conveys information related to a single service request:

88

service request creation and update time,

predefinedService: to be chosen among an enumerated list such as processing, broadcast delivery,
VMS message process, TMP activation,

not-predefined service name,

custom service parameter: custom parameter to raise for processing,

requestedAction: approve, implement, terminate, cancel,

element to process reference or external reference,
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— expiry time when a service is valid only implemented within a limited time amount after which it

will be no longer needed.

Service request can be related to a service condition through the ServiceCondition class identifying the
needs for that kind of service through some payload reference for a predefined, coded or not-predefined
(i.e. unpredictable) condition.

ServiceRequest class also allows addressing the identification of involved service providers needed to

im

Se

plement such requests and the corresponding service.

rviceFeedback: allows information to be conveyed about the processing of a service request

previously exchanged through reference information to the service request itself and spe
stdtus among a set (compliant, failed, not compliant, processing, rejected, scheduled, suceess,
plys a reason for that status.

C.3 Data dictionary overview

Th|
in
an

For

a)
b)
A
Ea
Th|

is data dictionary describes the characteristics of the different classes, attributes and roles
he data model defined in C.2. The dictionary is specified as a set of tables grouping classes,
1 roles for each package as they are defined in C.2.

each package the following are successively provided:
the class table,

the association table,

the attribute table.

Ch table of a given type has the same structure:

e data dictionary is categorized into(sections following the different UML model pa

mgntioned above. It defines for every package the entities and elements corresponding.

Th
a)

b)

c)
So
d)

e table columns have the followihg meaning:

Name: it provides the symbolic name (either in lower or upper camel case) giv
corresponding class, attribute or association role.

Designation: it providés the corresponding name in natural language of the correspon
attribute or role:

Definition: it'provides a comprehensive definition detailing this class, attribute or associ
e coluning'are specific for one or two tables. The class tables include the following colum

Abstract: it indicates if the corresponding class is abstract (value “yes”) or concrete (v
Abstract classes are defined in ISO/IEC 19505-1.

Cifying its
fimedOut)

appearing
attributes

ckages as

bn to the

ling class,

htion role.
n:

hlue “no”).

The attribute tables and the association tables include the following column:

e) Multiplicity: it provides the number of occurrences a class may have when instantiating this
association (resp. a class attribute may have when instantiating this class). The adopted syntax is
the following: m..n where ‘m’ and ‘n’ respectively represent the minimum and the maximum value

©lI

of multiplicity.

For association roles, the possible values for ‘m’ are:

1) 0 in case of an optional participation of the corresponding class when instantiating the

association;

SO 2022 - All rights reserved
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2) 1 in case of a mandatory participation of the corresponding class when instantiating the
association;

3) 2,3, .. 1in case a minimum number of participations of the corresponding class is explicitly
defined when instantiating the association.

For association ends, the possible value for ‘n’ are:

4 1
5) *

in case only one class instance is at most participating at the association instantiation;

in case several instances are allowed to participate at the association instantiation;

6) 2
d

For at
7) 0
8) 1
9) 2
For at
10) 1
11) *
12) 2
For the at

f) Type:
to clg

3, ... in case a maximum number of participations of the corresponding class is explic
bfined when instantiating the association.

tributes, the possible values for 'm' are:

in case of an optional attribute;

in case of a mandatory association/attribute;

3, ... in case a minimum number of occurrences is explicitly defined;

tributes, the possible value for 'n' are:

in case only one attribute instance is allowed;

in case several instances are allowed for this attribute\without being specified;
3, .. in case a maximum number of occurrences js‘éxplicitly defined.

fribute tables, the following column has beensadded:

it provides the class name used as datatype. It is only provided for elements correspond
ss attributes. When the type name énds with 'Enum' this means it corresponds to

enumgration of accepted values defined:in/C.6.

For the as

g) Targe

Kociation table, the following column has been added:

t: it provides the class . name appearing at the second end of the relationship, i.e. link

throulgh the corresponding association.

C.4 Dat

C4.1 In

C4.1.1

fa dictionary-for "ExchangeDataModel"
formationManagement "Classes” package

Location of "Classes" package

ng
an

ed

The locati

£'"C1 LU |
T Gl

n U dAootCo paul{agc 10-

— MessageContainer/InformationManagement/Classes

C.4.1.2 C(lasses of the "Classes" package

Table C.1

90

shows classes of the "Classes" package.
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C.4.1.3 Associations of the "Classes" package

Table C.2 shows associations of the "Classes" package.
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C.4.1.4 Attributes of the "Classes" package

Table C.3 shows attributes of the "Classes" package.
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C.4.2 Exchangelnformation "Classes" package

C.4.2.1 Location of "Classes" package
The location of "Classes" package is:

— MessageContainer/Exchangelnformation/Classes

C.4.2.2 C(lasses of the "Classes" package

Table C.4 §hows classes of the 'Classes” package.
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C.4.2.3 Associations of the "Classes" package

Table C.5 shows associations of the "Classes" package.
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C.4.2.4 Attributes of the "Classes" package

Table C.6 shows attributes of the "Classes" package.
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C.4.3 CISInformation "Classes" package

C.4.3.1 Location of "Classes" package
The location of "Classes" package is:

— MessageContainer/CISInformation/Classes

C.4.3.2 C(lasses of the "Classes" package

ISO/TS 19468:2022(E)

Table C.7 shows classes of the " Classes package.
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C.4.3.3 Associations of the "Classes" package

Table C.8 shows associations of the "Classes" package.
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C.4.3.4 Attributes of the "Classes" package

Table C.9 shows attributes of the "Classes" package.
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C.4.4 "Common" package

C.4.4.1 Location of "Common" package
The location of "Common" package is:

— MessageContainer/Common

C.4.4.2 C(lasses of the "Common" package

Table C.10'shows classes of the "Common" package.

NOTE This table is intentionally empty. It is a void container used to import classes from externalpyoje¢ts;
no classes gre defined in this document but a common class hook is kept.

Table C.10 — Classes of the "Common" package

Class name Designation Definition Stereotype Abstract

C.4.4.3 External classes of the "Common" package

These clagses are not part of the exchange packages as such but are génerally provided through the
payload content.

Table C.11 shows external classes of the "Common" package.

Table C.11 — External classes of the“Common" package

Clas§ name Designation Definition

Internatiopalldenti- |International identi- |an identifier/name whose range is specific to the particular
fier fier country

PayloadPyblication Payload publication |a payload publication of domain specific information created
ab\d specific point in time that can be exchanged at an exchang
interface

(¢”)

Validity Validity specification of validity

C.4.4.4 Associations of the "€Eommon" package

There are|no defined assogiations in the "Common" package.

C.4.4.5 Attributesofthe "Common" package

There are|no defined attributes in the "Common" package.

C4.5 "l‘flessageContainer" package

C.4.5.1 Location of "MessageContainer” package
The location of "MessageContainer" package is:

— MessageContainer

C.4.5.2 C(lasses of the "MessageContainer"” package

Table C.12 shows classes of the "MessageContainer" package.
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