
Mai 2022TECHNISCHE SPEZIFIKATION ���

ICS 35.240.60

DIN CEN ISO/TS 19468

Intelligente Verkehrssysteme �

Datenschnittstelle zwischen Verkehrszentralen und Steuerungssystemen �

Plattformunabhängige Modellspezifikationen für

Datenaustauschprotokolle für Verkehrsinformations- und

Steuerungssysteme (ISO/TS 19468:2022);

Englische Fassung CEN ISO/TS 19468:2022

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 systems (ISO/TS 19468:2022);

English version CEN ISO/TS 19468:2022

Systèmes de transport intelligents �

Interface de données entre centres pour les systèmes de commande et d�information des

transports �

Spécification du modèle indépendant de plateforme pour les protocoles d�échange de données

pour les systèmes de commande et d�information des transports (ISO/TS 19468:2022);

Version anglaise CEN ISO/TS 19468:2022

Ersatz für

DIN CEN ISO/TS 19468

(DIN SPEC 70052):2020-01

Gesamtumfang 157 Seiten

D

DIN-Normenausschuss Automobiltechnik (NAAutomobil)

Full document details: DIN CEN ISO/TS 19468:2022-05

http://www.avadocuments.com/doc/din-cen-iso-ts-19468-2022-05
http://www.avadocuments.com/doc/din-cen-iso-ts-19468-2022-05


DIN�CEN�ISO/TS�19468:2022�05�

2�

Nationales�Vorwort�

Dieses Dokument (CEN ISO/TS 19468:2022) wurde vom Technischen Komitee ISO/TC 204 �Intelligent
Transport Systems, in Zusammenarbeit mit dem Technischen Komitee CEN/TC 278 �Intelligente
Verkehrssysteme� ausgearbeitet, dessen Sekretariat von NEN (Niederlande) gehalten wird.

Das zuständige deutsche Normungsgremium ist der Gemeinschaftsarbeitsausschuss NA 052 02 71 GA
�Gemeinschaftsarbeitsausschuss NAAutomobil/DKE: Intelligente Verkehrssysteme� des DIN Normen
ausschusses Automobiltechnik.

Technische Spezifikationen sind nicht Bestandteil des Deutschen Normenwerks.

Eine Technische Spezifikation ist das Ergebnis einer Normungsarbeit, das wegen bestimmter Vorbehalte zum
Inhalt oder wegen des gegenüber einer Norm abweichenden Aufstellungsverfahrens von DIN noch nicht als
Norm herausgegeben wird.

Zur vorliegenden Technischen Spezifikation wurde kein Entwurf veröffentlicht.

Das Präsidium des DIN hat mit seinem Beschluss 1/2004 festgelegt, dass von dem in den Regeln der
europäischen Normungsarbeit von CEN/CENELEC verankerten Grundsatz, wonach Europäische Normen in
den drei offiziellen Sprachen Deutsch, Englisch und Französisch veröffentlicht werden, in begründeten
Ausnahmefällen abgewichen und auf die deutsche Sprachfassung verzichtet werden kann.

Dieses Dokument enthält unter Berücksichtigung des DIN Präsidialbeschlusses 1/2004 nur die Englische
Fassung von CEN ISO/TS 19468:2022.

Für die in diesem Dokument zitierten Dokumente wird im Folgenden auf die entsprechenden deutschen
Dokumente hingewiesen:

ISO 3166 1 siehe DIN EN ISO 3166 1

Dieses Dokument legt eine gemeinsame Menge von Datenaustauschspezifikationen fest, um die Vision eines
nahtlosen, interoperablen Austauschs von Verkehrs und Reiseinformationen über Grenzen hinweg zu
unterstützen, zwischen nationalen, städtischen und interurbanen Straßenverwaltungen,
Infrastrukturanbietern und Dienstanbietern. Standardisierung ist in diesem Zusammenhang ein vitaler
Bestandteil, um Interoperabilität, Risikominimierung, Reduzierung von Grundkosten, Förderung offener
Märkte sowie viele soziale, ökonomische und gemeinschaftliche Vorteile sicherzustellen, die sich aus
informierten Reisenden, Netzwerkmanagern und Transportbetreibern ergeben.

Erfahrungen mit dieser Technischen Spezifikation sind erbeten:

� vorzugsweise als Datei per E Mail an eric.wern@vda.de in Form einer Tabelle. Die Vorlage dieser Tabelle
kann im Internet unter http://www.din.de/stellungnahme abgerufen werden;

� oder in Papierform an den Normenausschuss Automobiltechnik, Behrenstr. 35, 10117 Berlin.
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Änderungen�

Gegenüber DIN CEN ISO/TS 19468 (DIN SPEC 70052):2020 01 wurden folgende Änderungen vorgenommen:

a) die UML Kommunikationsdiagramme wurden verbessert (Einführung von Agenten und Schnittstellen
zur Definition der Interaktionen zwischen Akteuren und Subsystemen und Hinzufügung des Abschnitts
5.8 zur Beschreibung der übernommenen UML Modellierungsmethodik);

b) der Eingangsparameter Void wurde festgelegt;

c) die Beschreibung des FEP+EP Konzepts wurdemit einer angemessenen, normativen Sprache verbessert;

d) das Publish/Subscribe Exchange Pattern wurde entfernt;

e) die Anforderungen an die Dienste für gemeinschaftliche Intelligente Transportsysteme (CIS) wurden
überarbeitet und in Abschnitt 5 und Anhang B und Anhang E hinzugefügt;

f) eine Beschreibung des FEP+EP PIM für Collaborative Intelligent Transport Systemswurde inAbschnitt 10
und Abschnitt 11 eingefügt;

g) Anhang Cwurde überarbeitet, wobei neue Klassen und Attribute zur Unterstützung der Implementierung
von Funktionen, die in anderen Austauschmustern verwendet werden, eingefügt wurden;

h) Anhang H wurde gestrichen;

i) einige Bilder wurden verbessert.

Frühere�Ausgaben

DIN CEN ISO/TS 19468 (DIN SPEC 70052): 2020 01
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Nationaler�Anhang�NA�
(informativ)�

�

Begriffe�

Die Benummerung der folgenden Begriffe und Abkürzungen ist identisch mit der Benummerung in der
englischen Fassung.

Für die Anwendung dieses Dokuments gelten die folgenden Begriffe.

ISO und IEC stellen terminologische Datenbanken für die Verwendung in der Normung unter den folgenden
Adressen bereit:

� ISO Online Browsing Platform: verfügbar unter https://www.iso.org/obp

� IEC Electropedia: verfügbar unter http://www.electropedia.org/

3.1�
Geschäftsszenario
en business�scenario
übergeordnete Beschreibung von Interaktionen, die, bezogen auf Geschäftsfunktionen, innerhalb eines zu
analysierenden Systems oder zwischen den Systemen und externen Einheiten (genannt Akteure) bestehen

Anmerkung 1 zum Begriff: Siehe auch Anwendungsfall (3.21).

3.2�
Klient�
en client
Einheit, die Informationen empfängt

Anmerkung 1 zum Begriff: Er wird im Geschäftsszenario (3.1) Informationslieferung dargestellt.

3.3�
Austauschmuster�
EP, en: exchange pattern�
grundlegende Vorlage für den Austauschaufbau, beschrieben durch UML Kommunikationsdiagramme,
welche die Akteure in dem Austauschrahmen ermittelt und deren untereinander verfügbaren Interaktionen,
die Datenaustauschfunktionalitäten als Menge von Austauscheigenschaften ermöglichen

Anmerkung 1 zum Begriff: Interaktionen von Austauschmustern können durch Hilfe von UML Sequenz und
Zustandsautomatendiagrammen in der Art und Weise beschrieben werden, dass Botschaftsauslösebedingungen
vollständig entlang beliebiger Zustandsupdates, basierend auf den nachfolgenden Interaktionen, d.h. durch ausgetauschte
Botschaften und interaktionsabhängigen Bedingungen, bestimmt und definiert werden.

3.4�
gemeinschaftlicher�ITS�Dienst�
CIS, en: collaborative ITS service�
ITS-Dienst (3.7), der durch die Kombination von unterschiedlichen �ITS Diensten� freigegeben werden kann,
welche durch gemeinschaftliche Anstrengungen von zwei oder mehreren Interessensvertretern geliefert
werden, die unterschiedliche Rollen haben können

BEISPIEL Verkehrsleitzentralen, Verkehrsinformationszentralen, Dienstanbieter.
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3.5�
funktionales�Austauschprofil�
FEP,�en: functional exchange profile�
Auswahl von Datenaustauschmerkmalen für ein bestimmtes Geschäftsszenario (3.1)

3.6�
Interoperabilitätsbereich�
en interoperability�domain
Paar von funktionalem Austauschprofil (FEP) (3.5) und ausgewählter Plattform zur Implementierung eines
Datenaustauschsubsystems

Anmerkung 1 zum Begriff: Jedes plattformspezifische Modell (PSM) (3.11) legt einen Interoperabilitätsbereich fest, der
sicherstellt, dass zwei Implementierungen dieses PSM interoperabel sind und erfolgreich Nutzdaten (3.9) austauschen
können.

3.7�
ITS�Dienst�
en ITS�service
Verarbeitung von Informationen, um spezifische ITS Anforderungen zu adressieren sowie die
Implementierung von ITS Eigenschaften, um z. B. den Verkehr zu regeln, oder Informationen zu liefern

3.8�
Modell�für�den�Inhalt�von�Nutzdaten�
Inhaltsmodell�
en payload�content�model�

content�model
UML Definition der Datenstrukturen, die verwendet wird, um Reise und Verkehrsinformationen zu
beschreiben, die in einem Austauschsystem ausgetauscht werden

3.9�
Nutzdatenveröffentlichung�
Nutzdaten�
en payload�publication�

payload
Informationspaket, das zwischen zwei Austauschsystemen ausgetauscht wird und eine Instanz des
Inhaltsmodells (3.8) enthält

3.10�
plattformunabhängiges�Modell�
PIM, en: platform independent model�
Dokument, welches das abstrakte Modell des standardisierten Datenaustauschprozesses in
plattformunabhängiger Art undWeise beschreibt

Anmerkung 1 zum Begriff: Diese Definition ist für dieses Dokument spezifisch.

3.11�
plattformspezifisches�Modell�
PSM, en: platform specific model�
Dokument, das die Implementierungsdetails eines funktionalen Austauschprofils (FEP) (3.5) für eine konkrete
Plattform beschreibt, welches in einem plattformunabhängigen Modell (PIM) (3.10) beschrieben wird

Anmerkung 1 zum Begriff: Diese Definition ist für dieses Dokument spezifisch.
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3.12�
Profil�zu�Plattform�Abbildung�
en profile�to�platform�mapping
Vorgang zum Festlegen eines Interoperabilitätsbereichs (3.6)

3.13�
Pull�Austausch�
en pull�exchange
Austauschmuster (EP) (3.3), bei dem der Austausch von Informationen vom Klienten (3.2) initiiert wurde

3.14�
Push�Austausch�
en push�exchange�
Austauschmuster (EP) (3.3), bei dem der Austausch von Informationen vom Lieferanten (3.20) initiiert wurde

3.15�
einfacher�Push�
en simple�push
Push basiertes Austauschmuster (EP) (3.3), für das der Zustand nicht notwendiger erhalten wird

3.16�
Schnappschuss�
en snapshot
Datensatz, welche den zuletzt bekannten Zustand liefert im Gegensatz zur Lieferung von Teiländerungen

Anmerkung 1 zum Begriff: Diese Definition ist für dieses Dokument spezifisch.

3.17�
Schnappschuss�Pull�
en snapshot�pull
Pull basiertes Austauschmuster (EP) (3.3), bei dem nur die letzte Schnappschussversion (3.16) ausgetauscht
wird

3.18�
Schnappschuss�Push�
en snapshot�push
Push basiertes Austauschmuster (EP) (3.3), bei dem nur die letzte Schnappschussversion (3.16) ausgetauscht
wird

3.19�
zustandsbehafteter�Push�
en stateful�push
Push basiertes Austauschmuster (EP) (3.3), bei dem innerhalb einer Kommunikationssitzung
Zustandsinformationen über mehrere Kommunikationsvorgänge hinweg gespeichert werden

3.20�
Lieferant�
en supplier
Einheit, welche die Informationen liefert

Anmerkung 1 zum Begriff: Der Lieferant wird in dem Geschäftsszenario (3.1) Informationsbereitstellung dargestellt.
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3.21�
Anwendungsfall�
UC, en: use case�
Satz von betrieblichen Interaktionen zwischen Einheiten (Akteure genannt) und einem System, um das
Verständnis für die wesentlichen Funktionen hinter diesen Interaktionen zu vereinfachen
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�

Literaturhinweise�

DIN EN ISO 3166 1, Codes für die Namen von Ländern und deren Untereinheiten� Teil 1: Codes für
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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 procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

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

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement. 

For an explanation of the voluntary nature of standards, the meaning of ISO speci�ic terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to 
the World Tr de Org niz ion (WTO) principles in the Technic l rriers to Tr e (T T see 
www.iso.org/iso/foreword.ht l.

This doc ent w s prep red Technic l Co ittee ISO/TC 204 Intelligent transport systems  in 
coll or ion with the E rope n Co ittee for St nd rdiz ion (CEN) Technic l Co ittee CEN/TC 
278  Intelligent transport systems, in ccord nce with the Agree ent on technic l cooper ion etween 
IS nd CEN (Vienn gree ent).

This second edition c ncels nd repl ces the �irst edition (ISO/TS 19468 2019 which h s een 
technic ll evised.

Th in ch nge r s follows

� U L Co nic ion di gr s h ve een i proved (introd ction of Agents nd Interf ces to de�ine 
ctor s ste s inter ctions nd dition of s cl se 5.8 to descri e U L odeling ethodolog

opted);

� Void inp r eter h een de�ined;

� escription of FE +E ple ent ion h een i proved wit ppropri e nor ive l ng ge;

� lish S cr e E ch n tern h een re oved;

� Coll or ive Intellignet Tr nsport ste s (ITS) services re ire ents nd fe res h ve een 
reviewe n dded in Cl se 5 nd Anne e nd E;

� Coll or ive ITS service FE +E I escription h een introd ced in Cl ses 10 nd 11;

� Anne C h s een reviewed introd cing new cl sses nd tri es to s pport the i ple ent ion 
of fe re sed in other e ch nge p terns;

� Anne een deleted;

� Cert in �ig res h v een i proved.

vi   
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An feed ck or estions on this doc ent sho ld e directed to the ser s n ion l st nd rds od . A 
co plete listing of thes odies c e fo n www.iso.org/ e bers.ht l.
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Introduction

This doc ent de�ines co on set of d e ch nge speci�ic ions to s pport the vision of se less 
interoper le e ch nge of tr f�ic nd tr el infor ion cross bo nd ries incl ding n ion l rb n
inter rb n ro d inistr ions infr str ct re providers nd service providers. St nd rdiz ion 
in this conte t is vit l constit ent to ens re interoper ilit red ction of risk red ction of the cost 
b se ro otion of ope rketpl ce n n ci l cono i nd co nit ene�its to be g ined 
fro ore infor ed tr vellers etwo n ger nd tr nsport oper ors.

Especi ll in E rope delivering tr nsport polic in line with the White per 13] iss ed b the E rope n 
Co ission re ires co-ordin ion of tr f�ic n ge ent nd develop ent of se less p n E rope n 
services. With the i of s pporting s st in le obilit in E rope the E rope n Co ission h s 
been s pporting the develop ent of infor ion e ch nge inl between the ctors of the ro tr f�ic 

n ge ent do in fo ber o e rs.

This doc ent s pport ethodolog h s e tensible.

To be le to s ccessf ll connect s ste s nd st rt e ch nging d in n interoper le nd e s
w there is need to describe nd gree on how this e ch nge o ght to be chieved. This is set o
in d e ch nge speci�ic ion. e ch nges in different scen rios c n h e different needs nd 
re ire ents. Therefore ever l d ch nge speci�ic ions c n be needed.

e ch nge speci�ic ions need to dress two in iss es. Firstl th odel the st keholders 
nd ctors involved in d e ch nge e ch potenti ll in different roles s well s tr ct e ch nge 

p terns for their inter ctions. Secondl th select s it le i ple ent ion pl for nd cle rl
specif ow th tr ct scen ri nd p tern re effectivel ple ented on this pl for .

The di gr in Fig re 1 shows s ch n tr ct co nic ion scen rio fro the perspective of 
ro oper or who re ires d e ch nge interf ces between the different co ponents of its own 
oper ion l s ste s either between centre-side co ponents or between centre nd �ield devices b

lso to e ch nge infor ion with other ro d oper ors or service providers.

Figure 1 � Abstract communication scenario

While the bl ck links between centre-side co ponents nd �ield devices se v riet of 
co nic ion protocols ostl depending on the ph sic l link conditions the v st jorit of other 
colo red links between centre-side co ponents intern l to one org niz ion or e tern l to others re 

viii   
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b sed on n internet protocol (I ) network nd ostl se the tr ns ission control protocol (TC ) 
tr nsport l er protocol ( ser d gr rotocol lso possible i ew c ses).

Nevertheless s the different colo rs indic e th c n ver well h ve signi�ic ntl different 
re ire ents. Intern l links (bl e) c n reside in one do in of tr st hence do not re ire protocols 
co p ible with sec rit g ew s. This c n lre d be different for links to other ro oper ors 
(red) nd will cert inl not hold for links to other t pes of org niz ions like service providers vi the 
Internet (green).

While different sec rit re ire ents offer the ost striking nd obvio s e ple there re ore 
criteri th c n le o different preferences on different t pes of links e.g. sc l ilit rob stness nd 
integr ion co ple it .

In bro ter s the colo rs bl e � red � green for hier rch fro ore intern l closel -co pled
well-integr ed s ste s tow rds e tern l loosel -co pled nd non-integr ed s ste s. The world of 
infor ion nd co nic ion technolog (ICT) offers bro d r nge of sol ions for these different 
scen rios offering different nt ges nd dis nt ges. It is cle r th the one-size-�its- ll principle 
will not provide the ost ef�icient w of working here. Even on the highest level of tr ction nd 
inside the ICT do in itself well-known b tle of p r dig s between re ote-proced re-c ll ( C) 
t pe service speci�ic ions nd ESTf l rchitect res e ists. The s e cl sters of options re fo nd in 
the do in of ITS st nd rds where for e ple the E rope n st nd rd for the re l-ti e infor ion 
interf ce rel ing to p blic tr nsport oper ions (SI I; see the EN 15531 series) introd ces both 
concept s co ple ent r ptions blish-S bscrib n e est- sponse.

F rther ore the ITS st ion rchitect re is not in contr diction with this doc ent b is 
co ple ent r to wh is de�ined in this doc ent. According to the principles nd the t ono
de�ined in ISO 21217 his doc ent de�ine oncept l notion of

� How two centr l ITS (s b-)st ions co ld co nic e to

� deliver infor ion ( pplic ion d nits);

� negoti e f nction l service beh vio r for coll or ing tr f�ic n ge ent f nctions (even if 
this se c se co ld not directl be ched to ISO 21217 s it is not o infor ion deliver ).

� How centr l ITS (s b-)st ion co ld co nic e to deliver infor ion ( pplic ion d nits) 
t nother ITS st ion with the ch r cteristics o entr l ITS st ion.

This doc ent speci�ies the process of de�ining the e ch nge ch r cteristics b se c se-driven fe re 
selection of relev nt p r eters for the relev nt OSI l ers s de�ined in ISO 21217. Two e ch nge 
sche s re considere infor ion deliver nd f nction l service negoti ion between centr l ITS 
st ions.

The dr fting of this doc ent w s g ide the following principles

� interoper ilit s ch th different i ple ent ions c n s ccessf ll eng ge in d e ch nge 
process;

� s pporting of leg c i ple ent ions which re b sed on e isting (e ch nge) speci�ic ion in order 
t i ize invest ent lre e b t keholders;

� dressing other ser pro�iles not onl ro oper ors th s king this doc ent v il le to 
bro e dience;

� re sing e isting (co nic ions) st nd rds in order to red ce i ple ent ion co ple it nd 
t ke bene�it of prove n lre isting sol ions for co on ICT proble s;

� int inin le r sep r ion between the p lo onten nd the e ch n odel.

Anne A det ils the opted ethodolog for de�ining this e ch nge pl for -independent odel 
( I ).
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TECHNICAL SPECIFICATION ISO/TS 19468:2022(E)

Intelligent transport systems � Data interfaces between 
centres for transport information and control systems 
� Plat orm-independent model specifications or data 
exchange protocols or transport in ormation and control 
systems

1 Scope

This doc ent de�ines nd speci�ies co ponent f cets s pporting the e ch nge nd sh red s ge of 
d nd infor ion in the �ield of tr f�i nd tr vel.

The co ponent f cets incl de the fr ework nd conte t for e ch nges the d content str ct re nd 
rel ionships necess r nd the co nic ions speci�ic ions in s ch w th th re independent 
fro n e�ined technic l pl for .

This doc ent est lishes speci�ic ions for d e ch nge between n two inst nces of the following 
ctors

� Tr f�ic infor ion centres (TICs);

� Tr f�ic control centres/Tr f�i n ge ent centres (TCCs/T Cs);

� Service providers (SPs).

This doc ent c lso b pplied fo se b he ctors .g. c r p rk oper ors.

This doc ent incl des the following t pes of infor io

� se c se n ssoci ed re ire ents nd fe res rel ive to different e ch nge sit ions;

� different f nction l e ch nge pro�iles;

� tr ct ele ents for protocols;

� d odel for e ch nge (infor ion l str ct res rel ionships roles trib es nd ssoci ed 
d pes re ired).

In order to set p new technic l e ch nge fr ework it is necess r to ssoci e one f nction l 
e ch nge pro�ile with technic l pl for providing n interoper ilit do in where pl g- nd-pl
interoper ilit technic l level c n be e pected. The de�inition of s ch interoper ilit do ins 
is o of scope of this doc ent b c n be fo nd in other Intern ion l St nd rds or Technic l 
Speci�ic ions (e.g. the ISO 14827 series).

This doc ent is restricted to d e ch nge. �inition of p lo content odels is o of the scope 
of this doc ent.

2 Normative references

Ther re no nor ive references in this doc ent.

3 Terms and definitions

For the p rposes of this doc ent he following ter nd de�inition ppl .
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IS nd I int in ter inologic l d ses fo se in st nd rdiz io he followin dresses

� ISO Online browsing pl for v il l https // www .iso .org/ obp

� IEC Electropedi v il l https // www .electropedi  .org/ 

3.1
business scenario
high-level description of the inter ctions th c n e ist within s ste being n l zed or between the 
s ste nd e tern l entities (c lle ctors) in ter s of b siness f nctions

Note 1 to entr e lso use case (3.21).

3.2
client
entit h eceives the infor ion

Note 1 to entr t is represented in the infor tion deliver business scenario (3.1).

3.3
exchange pattern
EP
b sic e ch nge rchitect re te pl e described b U L co nic ion di gr s th identi�ies 
the ctors in the e ch nge fr ework nd the v il le inter ctions ong the which en le d
e ch nge f nction litie et of e ch nge fe res

Note 1 to entr E h nge p ttern inter tions c n be described e ns of U L se ence di gr s nd st te 
hine di gr s in s ch w th t ess ge-triggering conditions re f ll identi�ied nd de�ined longside n

st t pd te b sed on the s se ent inter tion .e. e h nge ess ge nd inter tion-derived conditions.

3.4
collaborative ITS service
CIS
ITS service (3.7) th c n be en led b co bing different ITS services th re provided b the 
co bined effort of two t ore st keholders who c n h ve different roles 

E A PLE Tr f�i n g ent centres r f�ic infor tion centres ervice providers.

3.5
✁unctional exchange profile
FEP
selection of d ch nge fe res fo rtic l r business scenario (3.1)

3.6
interoperability domain
p ir of ❢unctional e①❝#ange pro✁ile ✭❋✂(✮ (3.5) nd pl for selected for i ple enting d e ch nge 
s bs ste

Note 1 to entr E h plat✄☎✆m-speci✝ic model ✞✟❙✠✡ (3.11) doc ent de�ines n interoper bilit do in which 
ens res th t two i pl ent tions of this PS re interoper bl nd c n s ccessf ll h nge payload (3.9).

3.7
ITS service
processing of infor ion to dress speci�ic ITS re ire ents nd i ple ent ITS fe res s ch s to 

n ge tr f�ic or deliver infor ion

3.8
payload content model
content model
U L de�inition of the d str ct res th c n be sed to describe tr vel nd tr f�ic infor ion to be 
e ch nged i n e ch nge s ste
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3.9
payload publication
payload
b ndle of infor ion th is e ch nged between two e ch nge s ste s cont ining n inst nce of the 
content model (3.8)

3.10
platform-independent model
PIM
doc ent describing the tr ct odel of the st nd rdized d e ch nge process in pl for -
independent w

Note 1 to entr his de�inition is speci�ic to this doc ent.

3.11
plat✁orm-specific model
PSM
doc ent providing the i ple ent ion det ils o ❢unctional e①❝#ange pro✁il❡ ✭❋✂(✮ (3.5) described in 

plat❢orm-independent mod❡! ✭(IM✮ (3.10) fo oncrete pl for

Note 1 to entr his de�inition is speci�ic to this doc ent.

3.12
profile-to-plat✁orm mapping

ct of de�inin n interoperability domain (3.6)

3.13
pull exchange
e①❝#ange patter♥ ✭✂(✮ (3.3) where the e ch nge of infor ion is origin ed b he client (3.2)

3.14
push exchange
e①❝#ange patter♥ ✭✂(✮ (3.3) where the e ch nge of infor ion is origin ed b he supplier (3.20)

3.15
simple push
p sh-b sed e①❝#ange patter♥ ✭✂(✮ (3.3) th oes not re ire st e to b int ined

3.16
snapshot
set of d rovidin ll of the l st known st s opposed to providing p rti l ch nges

Note 1 to entr his de�inition is speci�ic to this doc ent.

3.17
snapshot pull
p ll-b sed e①❝#ange patter♥ ✭✂(✮ (3.3) where onl he l st snapshot (3.16) version is e ch nged

3.18
snapshot push
p sh-b sed e①change patter♥ ✭✂(✮ (3.3) where onl he l st snapshot (3.16) version is e ch nged

3.19
state✁ul push
p sh-b sed e①change pattern ✭✂(✮ (3.3) where d describing co nic ion session is int ined 

cross s ccessive co nic ion within th ssion

3.20
supplier
entit h rovides the infor ion

Note 1 to entr t is represented in the infor tion deliver business scenario (3.1).
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3.21
use case
UC
set of oper ion l inter ctions between entities (c lled ctors) nd s ste to e se nderst nding of 
th in f nctions behind s ch inter ctions

4 Symbols and abbreviated terms

ASN.1 Abstr ct S nt ot ion One

BUC b sines se c se

F&L freigh nd logistic

HTTP h perte t tr nsfer protocol

ICT infor io nd co nic ion technolog

IP internet protocol

ITS intelligent tr nsport s ste s

LOS level of service

A odel-drive rchitect re

I n- chine interf ce

p b/s b p blish-s bscribe p tern

REST represent ion l st e tr nsfer

RPC re ote proced re c ll

SOAP si ple objec ccess protocol

SSL sec re sockets l er

TCC tr f�ic control centre

T C tr f�i n ge ent centre

TIC tr f�ic infor ion centre

TIS tr f�ic infor ion service

TCP tr ns ission control protocol

TLS tr nsport l er sec rit

T P tr f�i n ge ent pl n

UDDI nivers l description discover nd integr ion

UDP ser d gr rotocol

U L ni�ie odeling l ng ge (see the ISO/IEC 19505 series)

V S v ri l ess ge sign
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W3C world wide web consorti

WSDL web service de�inition l ng ge

WSIL web services inspection l ng ge

WSS web services sec rit

L e tensibl rk p l ng ge

5 Exchange modeling ✁ramework

5.1 Overview

The odel-driven ppro ch is chosen to describe e ch nge this le s to describing e ch nge s ste s 
b e ns of tr ct odels n ed pl for -independent odels (PI s in which the odeling of 
e ch nge fe res is chieved b describing inter ctions ong s ste s nd s bs ste s s e ch nge 
p terns (EPs). These inter ctions i ple ent s ste c p ilities s fe res th f l�il e ch nge 
re ire ents re ested b speci�ic b siness scen rios which re sed to describe speci�ic ses of 
e ch nge.

5.2 Business scenarios and !unctional exchange profiles

This doc ent is b sed on b siness scen rios i.e. high-level description of the inter ctions th c n 
e ist within s ste being n l zed or between the s ste nd e tern l entities (c lled ctors) in 
ter s of b siness f nctions. B siness scen rios re derived fro pplic ion re ire ents on sef l 
b siness infor ion re ired nd on technic l c p ilities en led b v il le technologies. FEPs re 
identi�ied to ens re interoper le services with the restriction of deter ining one FEP per b siness 
scen rio fo peci�ic EP hich i tr c odel o v il le technic l pl for s.

One b siness scen rio c n be s pported b ore th n one FEP. FEPs c n be en led b sever l EPs 
(Fig re 2).
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Figure 2 � Business scenario and ✁unctional exchange profiles

This doc en dresses the following b siness scen rios

� infor ion deliver

� coll or ive ITS services.

Other b siness scen rios c n be developed in f re editions of this doc ent sing the s e 
ethodolog .

5.3 Requirements,  eatures and exchange patterns

Re ire ents c n v r depending on d e ch nge pplic ions (i.e. se c ses to be f l�illed). There 
re therefore n re sons to consider or ignore n re ire ent b sed both on the g hering of d

he s pplier s ste nd th s ge of the delivered d he client.

Re ire ent dress the following ite s

� infor ion provision

� co nic ions

� sec rit

� �in nci spects.

E ch nge is de�ined thro gh en ling fe res which f l�il d ch nge re ire ents.

n possible technic l EPs re possible e ch of which c n en le s bset of re ire ents in different 
w s. To be interoper le client nd s pplier sh ll i ple ent the s e pl for with the s e 
p tern. Allowing wide v riet of possible EPs the best s it le option for se c se pplic ion is 
chosen in order to f l�il the necess r t of re ire ents.
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B sed on the re ire ents of speci�ic b siness scen rio selected for pplic ion se c se 
i ple ent ion t o ppropri e e ch nge fe res sh ll be co bined int n FEP.

The following sche n Fig re 3 represents the do ins of PI nd PS ntrod cing E nd FEPs.

Figure 3 � Business scenario and ✁unctional exchange profile (FEP)

5.4 Business scenario: in ormation delivery

5.4.1 Overview

One of the ost co on pplic ions of d e ch nge s ste is the e ch nge of tr f�ic nd tr vel 
infor ion between two nodes. In s ch scen rio one node cts s the s pplier of the infor ion 
while the othe ct s the intended receiver of th nfor ion .e. the client.

E A PLE This i hieve sing the for ic tions .g. in the E rope n DATE I.

The d eliver siness scen rio considers th ctor s de�ined in Fig re 4

Figure 4 � General data delivery business scenario actors

T le 1 provides the b sic de�initions for e ch nge
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Table 1 � Main definitions in exchange

Name Definition

S pplier s st A s st hich g thers infor tion (ro nfor tion) which needs to be conve ed 
t nother s st e client s st . E ples of s pplier s st re tr f�ic 
control centres r f�ic infor tion centres or service provider s st s thering 
ro d d t ro n il ble so rce the .

Client s st A s st hich needs t pd te its intern l infor tion b sed on infor tion which 
i il ble fro nother s st e s pplier . E ples of client s st re 
tr f�ic control centres r f�ic infor tion centres or service provider s st s.

E h nge environ ent The set of co ponents which en bles infor tion e h ng ong client s st s 
nd s pplier s st s vi t h nge protocol.

S pplier The co ponent of the e h nge environ ent which is devoted to providing d t o 
the cli nd retrieving th ro pplier s st .

Client The co ponent of the e h nge environ ent which is devoted to collecting d t ro
the s ppli nd delivering th o the client s st .

Ro nd tr f�ic infor ion is g hered in s ste n ed s pplier s ste . In c se this infor ion 
is needed fo n rpose b nother s ste n ed client s ste it h s to be tr nsferred ong the 
two s ste the e ch nge environ ent.

The d deliver b siness scen rio describes the EP nd ess ges which re needed to be e ch nged 
ong the s pplier nd client s ste s besides the nderne h technolog nd EP. The p rpose for 

which infor ion is e ch nged is not considered in thi se c se description.

As e pl ined in the infor ion deliver b ckgro nd in Anne F n pd e of infor ion st s 
the s pplier s ste sh ll be replic ed to the client s ste vi infor ion deliver . The in objective 
of infor ion deliver s th nfor ion on the client s ste pd ed e ctl n the s e w s it 
is in the s pplier s ste itho n ifference in infor ion v l e nd se ntics.

E ch nge ess is de�ined s the d str ct re in which the infor ion is coded to tr nsfer 
infor ion in the e ch nge s ste ro he s pplier to the client.

Ass ing Sc Client st s nd Ss S pplier st s e ch nge is e ns to chieving n Sc e iv lent 
to Ss.

For ll

Ss � Infor ion � S pplier � E ch n ess ge � Client � Infor ion � Sc

This is to s th client s ste st s is pd ed in n e iv lent ode to s pplier s ste st s b
e ns of d eliver ch n ess ges between s pplie nd client.

The infor ion deliver siness scen rio scope is i ple ente elected e ch nge fe res. These 
selected e ch nge fe res en le this scope nd other second r re ire ents which re b sed on 

v il le fe res on considered pl for nd p terns.

1) S pplier s ste h r cteriz io

� sh ll provide d s inp o the d ch nge environ ent;

� i nd or or the infor ion d eliver rocess.

2) ch nge environ ent

� sh ll be n environ ent s pporting the e ch nge of infor ion nd d b e n of ess ges;

� the s pplier of the d e ch nge s ste sh ll prod ce nd tr ns it the ess ges (noti�ic ion);

� the client of d ch nge s ste ho ld receiv nd process th ess ges.
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3) Client s ste h r cteriz io

� sh ll receive tr f�i nd tr el-rel ed d ro he d ch nge environ ent;

� c n be either nother s ste for f rther processing or si ple client for content vis liz ion 
(the p rpose of infor ion e ch nge is not considered to be relev nt in this infor ion 
deliver siness scen rio);

� i nd or or the infor ion d eliver rocess.

5.4.2 Requirements

Anne B provides description of ll re ire ents th ppl to speci�ic b siness scen rios incl ding 
infor ion deliver whether ct ll sed in p rtic l r FEP or not. All re ire ents re org nized 
into gro ps b sed on their ch r cteristics.

NOTE A FEP is different concept fro content pro�ile. The description of the content pro�iles th t c n 
e ist in n infor tion deliver scen rio is not within the scope of this doc ent. Content pro�iles re h ndled 
depending on the infor tion e h nged.

5.4.3 Data delivery exchange pattern

For d deliver the concept of EP is introd ced s well s the concepts PI nd FEP (see Cl se 3 for 
de�initions).

E ples of E re the GE ethod of HTTP ll sh bS tc.

Once n EP nd selection of fe res (FEP) which c n be i ple ented on this EP re set set of 
speci�ic io I evel for EP+FEP is well-de�ined.

A PI for EP+FEP th en les ll nd or re ire ents is v lid pl for for the corresponding 
b siness c se (infor ion deliver r coll or ive ITS services).

5.4.4 Specific exchange pattern specification PIMs included in this document

In the following cl ses I s for EP/FEP will be described for the following pl for s

� Sn pshot P ll;

� Sn pshot P sh;

� Si ple P sh;

� St ef l P sh;

Anne  det ils the fe res of th in FEPs considered in this doc ent for the corresponding EP.

5.5 Business scenario: collaborative ITS services

5.5.1 Overview

A service refers to n processing of d which en les v l e for the d the selves. Within the �ield 
of ITS ITS services c n be considered s the processing of infor ion to dress speci�ic re ire ents
s c s t n ging tr f�i nd delivering infor ion.

Coll or ive ITS services (CISs) re ITS services th c n be en led b co bining v rio s ITS services  
provided b sever l st keholders who h e different roles (e.g. tr f�ic n ge ent centres tr f�ic 
infor ion centres ervice providers).

CIS e ch nge speci�ic ions e plor ser re ire ent nd de�ine co on techni es t ddress the
in order to i ple ent coll or ive ITS services b different centres. Th re b sed on e ch nging 
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infor ion to be processed b the different nodes nd receiving the processing o co es (feedb ck
giving si ple ech nis pon which it co ld be possible to b ild ore sophistic ed work�lows
en ling the coordin ion of oper ions distrib e on n entres.

In the CIS b siness scen rio the e ch nge of infor ion ong centres is considered s b se 
ech nis for triggering speci�ic processing nd for providing services on this d so the d

e ch nge l er is to be considere n ITS services en ler.

A description of ITS services is o of the scope of this doc ent det iled description of possible 
s ge of CIS is provided in Anne .

E ples of ITS services in the different ITS do in re

� TIS (tr f�ic infor ion services)

� infor ion deliver

� llowed ch nnels.

� T S (tr f�i n ge ent s ste s)

� h rd sho lder r nning

� d n ic speed

� d n ic l n n ge ent

� etc.

� F&L (freight & logistic)

� sec re tr ck p rking

� etc.

5.5.2 Data exchange-enabling service request and ✁eedback paradigm

The involved s ste s which in d deliver h been considered s s pplier nd client c n be 
considered in this p r dig espectivel s service re este nd service provider.

At pplic ion level for i ple enting b siness c se s ch s n ge ent of T P work�low 
n ge ent i s ll e ested; this co ld b i ple work�low (one shot re es n ccept nce or 

rejection) or ore co ple one co ple work�low odeling pplic ion level is o of the scope of 
this doc ent. This doc ent provides the essenti l tools s b ilding blocks for i ple enting s ch 
si ple work�low in order to r ise service re est nd provide feedb ck s e ch nge of p lo to be 
processe n s processing res lts.

CIS-en lin ech nis s incl de

� service re est deliver ro rvice re ester to the involved service providers;

� service feedb ck deliver ro ervice provider to the rel ive service re ester.

Th in ch r cteristics of CIS r s follows

� coll or ive two to n s ste s inter ct to chieve co on objective b processing d nd 
to e ch nge processing res lts;

� CIS odeling considers the se of set of 1 to n e ch nge connections. An single CIS triggering 
re est is considered s one service re ester nd one to n service providers so th n
co ple nter ction c n be considere o bin ion of singl s ges fro ltiple re esters;
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� possible lock of reso rces service provider sides (to be n ged pplic ion or h n oper or 
leve re not described in this doc ent.

5.5.3 Requirements

Anne B provides description of ll re ire ents th ppl to speci�ic b siness scen rios incl ding 
coll or ive infor ive services.

5.6 Exchange data model

To i ple ent so e e ch nge fe res (s ch s session n ge ent or link onitoring) or sec rit
fe res e tr infor ion is to be ded to the infor ion l (p lo d) content. This e tr
infor ion n ed e ch nge infor ion en les ess ges to conve infor ion nd d which re 
rel ed to clien nd s pplier st s dentit horiz ion tc.

E ch nge infor ion c n be different ong EP+FEP selection b so e co on gener l infor ion 
odel re considered. These c n be speci lized t n ge speci�ic E nd PI s.

A gener l U odel fo n gin ini et of infor ion for e ch nge is provided in C.2.

5.7 Data exchange  eatures

5.7.1 Context diagram

This doc ent de�ines the fe res nd r les th s ste s sh ll i ple ent in order to be le to 
co nic e in the tr f�i nd tr vel d ch nge world.

The conte t di gr in Fig re 5 shows the entities nd the fe res speci�ied in this doc ent nd 
which need to be dressed b the technic l i ple ent ions. The di gr presents the fe res in 
different l ers fo pplic ion ess ge r le nd co nic io

� The Applic ion l er is sed for de�ining sing nd i ple enting different b siness nd 
pplic ion needs. This doc ent describes the fe res to de l with how nd when the infor ion 

is p blished nd de v il le how s bscriptions re n ged nd how to h ndle services nd 
tr ns ctions. This l er de�ines the se ntics of the co nic ion.

� The ess ges r les l er de�ines the fe res nd the r les sed for the tr nsport of the ess ges. 
This is the l er where the r les (protocol) re de�ined th en le different s ste s (s ppliers nd 
clients) to co nic e nd nderst nd e ch other i.e. for sending nd receiving ess ges. This 
l er de�ines the s nt f the co nic ion.

� The Co nic ion l er de ls with the s pport for co nic ion between s ste s nd 
de�ines the protocols nd services sed b the d e ch nge pplic ions e.g. TCP/IP sec rit web 
services. The co nic ion l er de ls with r les the lowest level i.e. the ph sic l e ch nge. 
This l er provides sol ions to the de�ined re ire ents nd fe res ltho gh it is p to the pper 

pplic ions to de�ine which protocols to se nd how to se the . This l er de�ines the ph sic l 
s pport for the co nic ion.

Fig re 5 shows the topics broken p into bo es representing the e ch nge fe res nd the rel ion 
with e ch l er.
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Figure 5 � Context diagram

5.7.2 Features

The fe res th s pport the re ire ents de�ined b the se c ses speci�ied in this doc ent re 
det ile s follows

1) The s bscription contr ct fe re gro p det iled in T le 2 s pports ll fe res rel ed to the 
contr ct o gree ent c s

) Contr ct nd contr ct life c cle odel nd fe res th c n be sed for the s pport of the 
infor ion o bscription contr ct;

b) C log e odel for h ndling c log es.

The s bscription contr ct is option nd incl des the following fe res
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Table 2 � Subscription contract: Features and requirements

Features Requirement
type

Requirement name

Contr t Infor tion S scription

Client pro�iles

Filter h ndling

C t log e Infor tion C t log e e h nge

2) The session fe re gro p det iled in T le 3 s pports ll fe res rel ed to the est lish ent 
o ogic l session.

) Session life c cle fe res for n ging the life c cle of logic l session (cre e n ge nd 
ter in e);

b) Lin onitoring e res for lin onitorin nd control.

The session fe re gro p is option nd incl des the following fe res

Table 3 � Session: Features and requirements

Features Requirement 
type

Requirement name

Session life c cle Co nic tion Error h ndling

Ti e-o n g ent

Session

Lin onitoring Co nic tion Error h ndling

Ti e-o n g ent

F ll reli bilit

Lin onitorin nd control

3) The infor ion n ge ent fe re gro p det iled in T le 4 h ndles the fe res rel ed to 
th n ge ent of the infor io nd incl des fe res s c s

) Oper in odes e res to specif h ortion of the infor ion sh ll be e ch nged;

b) Upd e ethods fe res th let d e ch nge s ste specif when the infor ion 
sho ld be e ch nged;

c) Life c cle n ge ent fe res for h ndling the life c cle n ge ent of e ch nged p lo
infor ion for p lo d for which life c cle i pplic le

i) Sit ion life c cl n ge ent

i) Filter h ndling

d) S pport infor ion processing fe res for h ndling directives to process e ch nged d
nd send feedb ck on processing o co es;

e) Distrib ed tr ns ction fe res for h ndling tr ns ction on sever l s ste s consistentl
i.e. n oper ion is c p le of int ining d consistenc ong sever l s ste s b sed on 

ndert ken oper o ctions.

Th infor io n ge ent e re gro p incl des the fe res listed in T le 4.
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Table 4 � In✁ormation management: Features and requirements

Features Requirement 
type

Requirement name

Oper tin odes Infor tion Reference d t sets for different versions

Upd t ethods Infor tion F l dit tr il d t eliver ll st te ch nges)

Life c cle  
n g ent

Infor tion S pport for life c c n g ent

S pport  
infor tion  
processing

Infor tion S pport for infor tio n g ent

S pport for feedb k on infor tio n g ent

Distrib ted  
tr ns tion

Infor tion Distrib ted tr ns tion

Distrib te to ic tr ns tion

4) The d deliver fe re gro p det iled in T le 5 s pports ll fe res to e ch nge d
between the s pplier nd client. In the p blish-s bscribe p tern this fe re gro p will s pport 

ll rel ed interf ces between the prod ce nd the cons er. It s pports fe res s c s

) deliver fe res to deliver infor ion b the s pplier to the client on p sh ode 
(direct deliver nd fetched deliver );

b) e est e res to e ch nge infor ion re ested b he client;

c) L rge d sets pport the e ch n ess ges with l rge vol es;

d) nchroniz ion how to ens re d s nchroniz ion between the s ste s th re 
co nic ing.

Th d eliver e re gro p incl des fe re nd re ire ents listed in T le 5.

Table 5 � Data delivery: Features and requirements

Features Requirement 
type

Requirement name

D t eliver Infor tion E tensibilit

Co nic tion Deliver /response

ess ge se ence

Sn shot d t eliver l st known st te)

E h ng lit e s res (e.g. response ti es-
t p)

On occ rrenc pd te

Periodi pd te

Sec rit Client identi�ic tion

S pplier identi�ic tion

Infor tion Incr ent l d t eliver
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Features Requirement 
type

Requirement name

D t e est Infor tion E tensibilit

Co nic tion Re est/response

ess ge se ence

Sn shot d t eliver l st known st te)

E h ng lit e s res (e.g. response ti es-
t p)

On occ rrenc pd te

Periodi pd te

Sec rit Client identi�ic tion

S pplier identi�ic tion

L rge d t sets  
h ndling

Infor tion t elivere s soo s possible

Del d deliver

lti-p rt d t eliver

nchroniz tion Infor tion nchroniz tion

Co nic tion With st te s pplier

F iled d t ecover

5) The co nic ion fe re gro p det iled in T le 6 h ndles ll fe res rel ed to protocol 
(close to the ph sic l l er). It i sed b h pplic ion for th ss ge tr nsport

) Co nic ion escribe the co nic ion protocols th n b sed;

b) Sec rit escribe how sec rit e res c n be i ple ented;

c) Co pression ow d o pression c n b sed while tr ns itting d

d) i-direction l co nic ion en le client to send b ck d to s pplier s feedb ck on 
d e ch nged nd processing st s of d b sed on the s pplier s processing directive in 
coll or ive ITS services.

Th co nic ion nction is responsible for i ple enting the following fe res

Table 6 � Communication: Features and requirements

Features Requirement 
type

Requirement name

Sec rit Sec rit Sec rit d t )

Integrit

Con�identi lit

St te the intended recipient

Cli thentic tion

S ppli thentic tion

Cli thoriz tion

Non-rep di tion

Co pression Co nic tion Co pression

Co nic tion Co nic tion Ti el esponses

Bi-direction l  
co nic tion

Co nic tion Bi-direction l co nic tion

Table 5 ✭continued✮
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5.8 Exchange pattern modeling using UML

EPs which en le fe res for selected FEPs c n be described se of cert in U L di gr s th
describe which ctors re involved in the e ch nge nd the speci�ic inter ctions ong the th
en le the fe res the selves.

The e h nge s ste description ss es th e tern l s ste s like TCC nd T C re e tern l to the 
e ch nge nd th e ch nge gents re the ctors who i ple ent the e ch nge role of client
s pplier ervice re ester or service provide s de�ined in the b siness c se.

The Fig re 6 describes the in e ch nge-involved ctors s well s other inter cting ctors e tern l 
to e ch nge.

Figure 6 � Exchange actors

ste s (e.g. TCC or T C s ste ) ct both s client or s pplier nd for e ch nge p rposes. ste s 
need to inter ct with the e ch nge gent of the s e client or s pplier t pe th re lizes s ste
interf ce en ling the e ch nge fe res.

The rel ive s ste nd interf ces c n be speci lized b sed on ltiple options for s ste to be 
client or s pplier for d deliver or service re ester or service provider for coll or ive ITS 

services b siness scen rios. Fig re 7 nd Fig re 8 show the d eliver ch n ctor nd the d
deliver ch nge s ste s gent nd interf ces espectivel .

Figure 7 � Data delivery exchange actors definitions
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Figure 8 � Data delivery exchange systems, agents and inter✁aces

Fig re 9 nd Fig re 10 show the s ste s nd e ch nge gents nd interf ces for coll or ive ITS 
services.

Figure 9 � CIS exchange agents definition
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Figure 10 � CIS exchange systems, agents and inter✁aces

This s ste e ch nge gents nd interf ces cl sses will be sed in the FEP+EP speci�ic ion descriptions 
in the following cl ses to describe the provided interf ces nd inter ctions. E ch e ch nge interf ce 
re liz ion will be i ple ented s speci�ic speci liz ion for its FEP+EP. For e ple sn pshot p sh 
will h ve its speci�ic sn pshot p sh s pplier interf ce i.e. the sn pshot p sh client interf ce which 
will be described s speci liz ion of the e ch nge sn pshot p sh client interf ce. The odeling for 
sn pshot p sh client s ste nd its e ch n gen nd interf ce is shown in Fig re 11.
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Figure 11 � Sample o✁ "snapshot push" client system and its exchange agent and inter✁ace

The relev nt co nic ion di gr s will be introd ced in the FEP+EP descriptions in the following 
cl ses.

In the description of the inter ctions ong e ch nge s ste s nd s bs ste s U L se ence di gr s 
will be sed. Inter ctions ong ctors nd their interf ces re described sing the ctor the selves. 
The re lized speci lized interf ces re not entioned for sche nderst nding convenience. Fig re 12 
i n e ple of the provided se ence di gr .

NOTE In ll se ence di gr s introd ced in this doc ent onl the inter tions ong s pplier nd client 
re nd tor nd the re intended for the inter tion ong s pplier nd client e h nge interf es. Other 

inter tions re introd ced for better nderst nding of the over ll s st work�lows nd c n be ss ed to 
be gener ll v lid b t those inter tions re de�ined nd i pl ented in the ITS s st s in w which is not 
de�ined in this doc ent.
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Figure 12 � Example o✁ a sequence diagram

St e di gr s c n lso be sed to specif the speci�ic st s of e ch nge oper ions which will le d 
to speci�ic interf ce beh vio rs s ch s ret rn ess ges de�inition nd speci�ic inter ctions provided 
(e.g. s nchroniz ion s nchroniz ion re est). St e di gr s re not needed for nderst nding in 
si ple c ses s c s st eless FEP+EP so th ill not be described in so e FEP+EP descriptions.

6 Snapshot pull

6.1 Overview

The sn pshot p ll EP+FEP PI level is b sed on infor ion retriev l b client fro s pplier 
which delivers sn pshot of infor ion (i.e. ll c rrentl v il le infor ion content) to the client. 
It c n be i ple ented in sever l pl for s e e ple r L retriev l of gener e L �iles b
http/get or s pplier e posing SOAP Web Service ethod (e.g. n ed ULL fro which c rrentl

v il le d s retrieved b he client.

This sn pshot p ll does not n ge session life c cle nd link onitoring re ire ents s well 
s s nchroniz ion. This fe re nd rel ed re ire ents re not considered in this p tern. 

nchroniz ion is not re ired s i plicit when delivering sn pshots of c rrentl v il le infor ion 
content.

To describe the sn pshot p ll EP+FEP PI level ll fe res re described in gener l tr ct for
independentl fro the speci�ic technolog pl for with which this odel will be i ple ented (e.g. 
http/ge L ebService). T le 7 show election of fe res for sn pshot p ll.

Table 7 � Selection o✁ ✁eatures ✁or snapshot pull

Features area Feature Snapshot pull implemented

S scription contr t Contr t N

 C t log e N

Session Session life c cle N
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Features area Feature Snapshot pull implemented

 Lin onitoring N

Infor tio n g ent Oper tin odes

Periodic or On Occ rrence 
(i.e. triggere lient 

conditions)

 Upd t ethods Sn shot

 Life c c n g ent

sed on sn shot ew 
pd ted content  

delivered td ted  
d t ot delivered

D t eliver D t eliver Y

 t e est N

 L rge d t sets h ndling N

 nchroniz tion Y

Self-Description H ndsh ke N

Co nic tion Sec rit To be de�ine t PS vel

 Co pression To be de�ine t PS vel

 Co nic tion To be de�ine t PS vel

6.2 Exchange pattern messages definition

6.2.1 Overall presentation

The infor ion deliver b siness scen rio description nd de�inition st es th d e ch nge is 
needed to lign the infor ion kept b the s pplier s ste into the client s ste . For this p rpose n 
e ch nge s ste is sed which provides tools en ling ess ges gener ion nd their tr nsfer between 
s pplie nd client (see Fig re 13).

Figure 13 � Snapshot pull exchange actors

The sn pshot p ll EP is described in the following s bcl ses.

Table 7 ✭continued✮
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6.2.2 Exchange pattern definition

In sn pshot p ll conte t the s pplier e ch nge s ste provides ech nis to retrieve c rrentl
v il le nd v lid d (i.e. sn pshot of infor ion) fro n ction t ken the client side which 

will invoke this speci�i ech nis ffered b he s pplier.

In the conte t of the sn pshot p ll FEP +EP fr ework to en le interoper ilit ong client nd 
s pplier ll r les de�ined in this s bcl se ppl .

A sn pshot p ll s pplier e ch nge s ste sh ll re lize sn pshot p ll s pplier interf ce th provides 
p llSn pshot ethod for i ple enting the sn pshot p l ech nis .

A sn pshot p ll client e ch nge s ste sh ll re lize sn pshot p ll client interf ce th invokes the 
p llSn pshot ethod provided b he sn pshot p ll s pplier interf ce to retrieve sn pshot d .

Fig re 14 shows the co nic ion di gr or sn pshot p ll FEP+EP.

In this FEP+EP fr ework the clien p lls ess ges fro he s pplier.

The client sh ll deliver no infor ion to the s pplier in the p ll re est.

The s pplier sh ll ret n the client p ll re est b delivering ess geCont iner infor ion which 
incl des E ch ngeInfor ion.

NOTE This ret rn ess ge is il ble to bring so e infor tion fro the client to the s pplier (e.g. 
e h nge infor tion) which c n be sed for n f rther e h nge fe t res i pl ent tions or plic tion level 
checks or processing whic re o t of scope of this FEP+EP speci�ic tion.

Figure 14 � Snapshot pull exchange subsystems, inter✁ace interactions and methods
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The client t kes the initi ive to retrieve the d b sed on pplic ion level re ire ents which 
deter ine the needed e ch nge oper in ode (e.g. on occ rrence ondition-triggered or periodic).

6.2.3 Relevant exchange in✁ormation in exchange data model

No e ch nge infor ion is needed in this p tern to i ple ent d deliver fe res. Nevertheless
b sic e ch nge d odel (see in Anne C) h s been provided to llow the i ple ent ion to deliver 

ore th n one p lo d content on the s e ess ge nd f rther infor ion to llow n ging e tr
fe res not re ired b he sn pshot p ll e ch nge.

A ess geCont iner inst nce sho ld be retrieved sing the b sic e ch nge d odel s reported in 
Fig re 14. Altern ivel lo e retrieved witho n rther infor ion.

Infor ion rel ed to e ch nge th sho ld be n ged to ke pplic ion develop ent e sier is 
f ll escribed in the b sic e ch nge d odel.

Rel ed e ch nge conte t infor ion is

� S pplier-rel ed infor ion

� Re ire ent pplier identi�ic ion.

Rel ed d n ic infor ion is

� E ch nge D n icInfor ion (provided both b the client nd the s pplier) wr ps infor ion 
s c s e ch ngeSt s ( online of�line nde�ined tc.)

� ess ge gener ion ti est p infor ion

� Re ire ent eli le infor ion.

6.2.4 Exchange messages

� P lo ess ge

� P lo ess ges sho ld be delivered wr pped into cont iner (the b sic e ch nge d odel 
in Anne  with e ch nge d pplies).

� P lo ess ges cont in p lo pd e ti est p which c n be sed to nderst nd 
when the p lo d h s been cre ed/ pd ed for erro n ge en nd processing s ing.

6.3 State diagrams

St e di gr re not neede nd not developed for st eless FEP+E s sn pshot p ll.

6.4 Features implementation description

6.4.1 Overview

This s bcl se provides description nd the corresponding speci�ic ion for e ch fe re identi�ied in 
the conte t di gr ccording to the sn pshot p ll e ch nge rchitect re. The following fe res re 
speci�ie

� s bscription contr ct;

� s bscription ( lso know s session);

� infor ion n ge ent;

� d eliver ;
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� co nic ion/protocol.

6.4.2 Subscription contract

6.4.2.1 Contract

n ged of�line not o ed. It ss es infor ion for controls to be i ple ented in the client to 
ssess the identit f the s pplie n hentic e the s pplier re est i ess ge e ch nge.

6.4.2.2 Catalogue

n ged of�line o ed.

6.4.3 Session

6.4.3.1 Session life cycle

No session i n ged for the c rrent EP+FEP.

6.4.3.2 Link monitoring

Lin onitoring is n n ged for the c rrent EP+FEP.

6.4.4 Information management

6.4.4.1 Operating modes

The il le oper ing ode for client p ll is Periodic or On Occ rrence (i.e. condition-triggered b sed 
on client). P ll-e ch nge is b sed on client-side conditions.

6.4.4.2 Update methods

Th v il l pd ethod is sn pshot .e. retriev l of onl rrentl lid d .

6.4.4.3 Life cycle management

C rrentl v il le infor ion is incl ded in the p lo d s pplier s ste to prep re ess ge 
deliver . It c n be done ti e-o on c cle b sis or speci�ic triggering condition s d pd ed
condition.

For life c cle n ge ent infor ion sn pshot incl des ll ctive infor ion. O d ed infor ion 
is not delivered in content.

For s pled infor ion the sn pshot infor ion cont ins the l st s pled d v il le the 
s pplier site.

Whenever condition is r ised the s pplier s ste triggers it to the s pplier to n ge the cre ion of 
lo ll deliver ess ge (see Fig re 15).
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Figure 15 � Snapshot pull payload delivery creation: in✁ormation management at supplier side

Infor ion n ge ent for sn pshot p ll client side is i ple ented s follows when client gets 
sn pshot of the l st pd ed/cre ed ite s it incl des ll v lid ctive infor ion. Infor ion which 

h d been delivered nd which is not il le in the l st delivered p lo sh ll not be considere fter 
l st devliver .e. it h s been inv lid ed eithe s closed or c ncelled infor ion.

6.4.5 Data delivery

6.4.5.1 Data delivery

The se ence di gr or d eliver s follows in Fig re 16
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Figure 16 � Snapshot pull sequence diagram ✁or data retrieval: implicit data delivery

When p llSn pshot t re est is triggered fro the client to the interf ce ethod on s pplier 
Sn pshotP ll interf ce the corresponding sn pshot p lo d(s) v il le sh ll be delivered s ret rn 

ess he s pplier enclosed i ess geCont iner.

NOTE 1 Depending on i pl ent tion (e.g. http/get of L st tic �iles gener ted t s pplier side) the p lo d 
ess ge is gener ted the s pplier b sed on conditions which re onl n ged the s pplier (e.g. event 

pd te or d t g thered t the s pplier side). In these c ses e tr infor tion c n be il ble to i pl ent 
so e opti iz tion s ch s b ndwidth s ing not tr nsferring the s e d t in c se no pd te h s been 
gener ted. Thi spect will be described wh plic ble for PS ping.

NOTE 2 E h ngeInfor tion delivered in the ret rn ess ge the s pplier cont in n infor tion 
which c n be sed to infor the client bo t client re est processing which be i pl ented in n option l 
p llRe est check. A processing for deliver b sed on client be i pl ented the s pplier b sed on 
E h ngeInfor tion nd of�line s scription gre ents. An processing description for p lo deliver
b sed on client which c n be i pl ented on s pplier side b sed on n s scription gre ent ong client 

nd s pplier re o t of scope of this FEP+EP speci�ic tion.

6.4.5.2 Data request

Not i ple ented in this p tern.

6.4.5.3 Large datasets handling

Not described in this p tern PI level (it be i ple ented PS level s opti iz ion; see 
6.4.8).

6.4.5.4 Synchronization

I plicit s nchroniz ion is il le s onl c rrentl il le ele ents re retrieved b sn pshot 
p ll.
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6.4.6 Self-description

ndsh ke is n v il le.

6.4.7 Communication

Co nic ion fe res re i ple ented PS level. Th re relev nt for the speci�ic pl for
chosen on which the EP will be i ple ented (e.g. http/ L eb Services SOAP EST tc.).

6.4.8 General optimization issues

So e EP fe res of n conte t di gr fe res gro ps (e.g. infor ion n ge ent d deliver
etc. llow the i ple ent ion of gener l opti iz ion s c s processing s vin nd b ndwith.

P lo ti est p infor ion is v il le for client-side processing opti iz ion e the 
pplic ion level.

P l ess e gener ed fo ll clients red cing processing reso rce he s pplier-side.

No e tr pti iz ion iss e re considered in this EP+FEP.

7 Snapshot push

7.1 Overview

The sn pshot p sh EP/FEP PI level is b sed on p shing infor ion b the s pplier to the client 
delivering sn pshot of infor ion i.e. ll c rrentl v il le infor ion content to the client. This 
EP c n be i ple ented in sever l pl for s so e e ples re L delivering of gener ed L �iles 
b http/post or client e posing SOAP web service ethod (e.g. n ed US ) when c rrentl

v il le d n be sent b he s pplier to the client.

This sn pshot p sh does not n ge session life c cle nd link onitoring re ire ents s well 
s s nchroniz ion. These fe res nd rel ed re ire ents re not considered in this p tern. 

nchroniz ion is not re ired s i plicit when delivering sn pshots of c rrentl v il le infor ion 
content.

To describe sn pshot p sh EP/FEP PI level ll fe res re described in gener l tr ct for
independentl fro the speci�ic technolog pl for in which this odel will be i ple ented (e.g. 
http/ge L ebService). T le 8 show election of fe res for sn pshot p sh.

Table 8 � Selection o✁ ✁eatures ✁or snapshot push

Features area Feature
Snapshot push 
implemented

S scription contr t Contr t N

 C t log e N

Session Session life c cle N

 Lin onitoring N

Infor tio n g ent Oper tin odes

Periodic or On Occ rrence 
(i.e. triggere pplier 

condition)

 Upd t ethods Sn shot

Life c cl n g ent

Y sed on sn shot ew 
pd ted content 

delivered td ted d t ot 
delivered
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Features area Feature
Snapshot push 
implemented

D t eliver D t eliver Y

 t e est N

 L rge d t sets h ndling N

 nchroniz tion Y

Self-Description H ndsh ke N

Co nic tion Sec rit To be de�ine t PS vel

 Co pression To be de�ine t PS vel

 Co nic tion To be de�ine t PS vel

7.2 Exchange pattern messages definition

7.2.1 Overall presentation

The infor ion deliver b siness scen rio description nd de�inition i pl th d e ch nge is 
needed to lign the infor ion kept b the s pplier s ste into the client s ste ; for this p rpose n 
e ch nge s ste is sed which provides tools en ling ess ge gener ion nd their tr nsfer between 
s pplie nd client (see Fig re 17).

Figure 17 � Snapshot push exchange actors

The sn pshot p sh EP is described in the following s bcl ses.

7.2.2 Basic exchange pattern

In sn pshot p sh conte t the client provides ech nis to receive d fro n ction t ken 
s pplier site invoking speci�ic reso rce ethods offered b he client.

The sn pshot p sh client provides ech nis to the sn pshot p sh s pplier to p sh c rrentl
v il le d lso c lled sn pshot of infor ion i.e. c rrent infor ion s pplier s ste or l st 

retrieved infor ion for s pled d see Anne ).

In the conte t of the Sn pshot P sh FEP +EP fr ework to en le interoper ilit ong client nd 
s pplier ll r les de�ined in this cl s ppl .

A sn pshot p sh Client e ch nge s ste SHALL re lise sn pshot p sh client interf ce wich provides 
p Sn pshot t ethod.

Table 8 ✭continued✮
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A sn pshot p sh s pplier e ch nge s ste SHALL re lise sn pshot p sh S pplier interf ce which 
invokes the p Sn pshot t ethod provided b the sn pshot p sh Client interf ce to deliver sn pshot 
d .

Fig re 18 shows the co nic ion di gr or Sn pshot P sh FEP + EP.

In this FEP+EP fr ework the s pplie p shes ess ges to the client.

The client sh ll cknowledge the received ess ge b ret rn infor ion to the s pplier. This ret rn 
infor ion sh ll be code s E ch ngeInfor ion.

NOTE This ret rn ess ge is il ble to bring so e e h nge infor tion fro the client to the s pplier 
which c n be sed for n f rther e h nge fe t res i pl ent tions or plic tion level checks or processing 
whic re o t of scope of this doc ent.

The s pplier t kes the initi ive to deliver the d b sed on pplic ion level re ire ents which 
deter ine the needed e ch nge oper in ode (e.g. on occ rrence or periodic).

Figure 18 � Snapshot push exchange subsystems, inter✁aces interactions and methods

7.2.3 Relevant exchange in✁ormation in exchange data model

No e tr ch nge infor ion is needed in this p tern to i ple en n escribed fe res.

A b sic e ch nge d odel h s been provided to llow the i ple ent ion to deliver ore p lo d 
contents in the s e ess ge nd f rther infor ion to llow n ging so e e tr fe res not 
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re ired the b sic sn pshot p sh e ch nge. The s ge of the e ch nge d odel wr pping is for 
h r oniz ion with other e ch nge p terns s c si ple p sh st ef l p sh .

A cont iner sho ld be retrieved sing b sic e ch nge d odel s reported in the previo s �ig re. 
Altern ivel lo e delivered.

An E ch ngeInfor ion is ret rned to conv infor ion o e ch nge oper ion nd connection 
st s.

Rel ed e ch nge conte t infor ion is

� S pplier-rel ed infor ion

� Re ire ent pplier identi�ic ion.

� Client-rel ed infor ion

� Re ire ent lient identi�ic ion.

Rel ed d n ic infor ion is

� E ch nge D n icInfor ion (provided both the client nd the s pplier) wr ps infor ion 
s ch s e ch ngeSt s ( S ccess il Close Session Re est Sn pshot S nchroniz ion 
Re est )

� ess ge gener ion ti est p infor io

� Re ire ent i el eli le infor ion essio n ge ent.

7.2.4 Exchanged messages

� P lo ess ge.

� Si ple p lo ess ges c n be e ch nged within this FEP+EP.

� P lo ess ges sho ld be delivered wr pped into cont iner (see b sic e ch nge d odel 
in Anne ) with e ch nge d .

� P lo ess ges cont in p lo pd e ti est p which c n be sed to nderst nd when 
p lo s bee pd ed for erro n ge en nd processing s ving.

7.3 State diagrams

St e di gr re not neede nd not developed for st eless FEP+E s sn pshot p sh.

7.4 Features implementation description

This s bcl se provides description nd the corresponding speci�ic ion for e ch fe re identi�ied in 
the conte t di gr ccording to the sn pshot p ll e ch nge rchitect re. The following fe res re 
speci�ie

� s bscription contr ct;

� s bscription ( lso know s session);

� infor io n ge ent;

� d eliver ;

� co nic ion/protocol.
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