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EXECUTIVE SUMMARY

This document is about the Booking and Ticketing functions specification, their description, their data
model and their external interfaces.

The content of other functional areas of the project is not shown in detail because they are not in the
Booking and Ticketing’s scope.

All terms and acronyms are defined in the IT2RAIL glossary.
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1. INTRODUCTION

This document identifies the design decisions and specifications that shall be applicable for the
Booking and Ticketing (hereafter BT) process in the IT?2RAIL ecosystem. It provides a functional
architecture to all stakeholders. It has been defined by the project “Booking and Ticketing” technical
community and it is used as a contribution for the detailed service specifications produced by the
technical coordination area. This document is a separate contribution (Booking and Ticketing) and
has been consolidated and aligned to form a coordinated view of architecture and shared data
interfaces.

The main results of the deliverable are a set of principles for a traveller centred approach for a
seamless travel experience, a single conceptual architecture, a description of functions, of their data
model and a description of messages exchanged involved in the Booking and Ticketing processes.

Therefore, this document specifies the main functions of the Booking and Ticketing process, and for
each of them, their functioning and external exchanges.
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2. REFERENCED DOCUMENTS

This section lists the document reference number, title, revision, and date of all documents
referenced in this specifications document.

Reference Number Title Revision Date
IT2RAIL glossary, part of

Part of D7.10 Development Readiness Review Iteration 2 TBD
Pack — D7.10
IT2RAIL-Proposal_second

NA stage_SECTION 1-3 28082014 _.pdf 1 09/10/14

NA FM Submission 1P4-V4.pdf 4 08/11/14

ITR-WP1-T-TRI-014-01 | WP1 specifications 1 19/04/16

: ) .

ITR-T2.2-I-HAC-002 Shopping (IT2RAIL WP2) specification 1 27/05/16
document.

ITR-T5.2-D-SNC-001 Travel Companion specification 1 02/10/15

' document (WP5)

ITR-T1.1-T-FHG-006 WP1 Ontology 2 12/12/15

Table 1: Referenced documents
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3. OPERATIONAL ASPECTS

3.1 PRINCIPLES

3.1.1 Interoperability and interoperability Framework

This document (the “Booking and Ticketing specifications”) describes the elements that are
mandatory for booking and ticketing systems to interoperate in the IT2RAIL ecosystem regardless of
each implementation. For this reason the following specifications are functional and non-technical
and this document may refer to the Interoperability Framework as defined by the Interoperability
Framework.

The Booking and Ticketing functional area will rely on the Interoperability Framework to resolve
interoperability issue between implementations. This document presents WP3 interfaces with their
associated data. Such interfaces are mapped to functional exchanges and the provided data model
is strictly compliant with the IT2RAIL ontology.

Aside the interface and data, the Interoperability Framework should be invoked to dynamically
resolve resources (like BT services) when the resource location is not statically defined or part of
any input. When needed, the Interoperability Framework artefacts may be used to transform data
model or adapt messages to ensure technical interoperability.

3.1.2 Distribution

The Booking and Ticketing Work Package defines the elements needed for multiple booking systems
and ticketing systems to interoperate. As a result, this work package will always consider the
uttermost distributed scenario for any given situation. This principle will ease the identification of
every business entity with one or many BT defined elements.

ITR-WP3-D-THA-021-08 Page 11 of 84 12/11/2018
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3.2 SCOPE AND PURPOSES

This document describes the functional scenario and interfaces of Booking and Ticketing systems
to interact within the IT2RAIL global use case for F-REL?. This use case presents some particularities:
. This is a co-modal? use case, so involved BT systems are independent from each other.

o Only pre-paid products are dealt with by IT2RAIL (others shall be covered by 1P4).
. Reimbursement/refund is not considered.

° The payment is done at the end of the booking process for finalising the entitlement, and
the trip is made of journeys bunched as co-modal functions of the trip.

. Responsibilities related to a disruption in a transport mode are not considered.

LI FREL: Release of Final Functions. Third and last iteration for the final release in IT2RAIL.

2 A travel is considered as co-modal when it involves multiple modes and operators (multimodal) but there are
multiple contractual agreements, all linked to the passenger, one with each Travel Service Provider. According
to the IT2RAIL Newsletter (September 2016):

“Comodality is where the passenger selected travel solution consists of an aggregation of Travel Service
Provider (TSP) products/ services, performed in the distribution link of the supply chain. None of the
contributing TSPs are aware of the contribution of the others: multiple ‘tickets’ (transport contracts) are
established between the passenger and each contributing TSP, each guaranteeing arrival only at the
destination of the service provided by each TSP.”

ITR-WP3-D-THA-021-08 Page 12 of 84 12/11/2018
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3.3 DESIGN DRIVERS

3.3.1 Semantic Interoperability

In order to enable the interoperability principle and interact with the Interoperability Framework, any
compliant BT system will provide (by annotating the provided services) or use semantic
interoperability technology (resolver, broker...) as defined in Interoperability Framework
specifications (ITR-WP1-T-TRI-014-01). To be precise BT is going to use a Broker to connect to the
TSPs that will be one of the Interoperability Framework assets.

3.3.2 Service Architecture
Service architecture promotes the following concepts:

. Service isolation: a provided service should be independent from the rest of the eco-system.

o Loose coupling: a modification of a service should not impact (or very little) on the other
services.

. Contractual interface: a service commits on its interfaces.

° Implementation agnostic: a service definition is independent from its implementation.

Using a service architecture, the IT2RAIL specifications do not describe a single operational system
but the way multiple systems/services should cooperate to offer the best service possible to the end-
user.

IT2RAIL being by nature distributed, the use of an architecture based on services provides multiple
advantages:

o The first one is the possibility to interface legacy systems to the new eco-system with minimal
adaptation.

e Secondly, service architecture targets seamless integration with loose coupling providing
isolation of existing systems and enabling new business models.

As a result, one must always consider that there could be multiple instantiations of a service as well
as multiple allocation of a service to roles depending upon the business model. As an example: a
retailer may implement a ticket issuing (Entitlement fulfilment engine in IT2RAIL) service to issue
entitlements® or the Retailer can rely on Travel Service Providers to issue multiple entitlements
needed for a co-modal trip.

3 If appropriate commercial agreements have been signed with relevant Travel Service Providers.

ITR-WP3-D-THA-021-08 Page 13 of 84 12/11/2018
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3.4 ACTORS AND UsSe CASES

3.4.1 Actors

The main actors involved with Booking and Ticketing systems are the following:

The Customer: Using his / her smart device, he / she does a mobility request, selects one
or several segments to create his / her trip and pays his / her booking(s) (in IT?2RAIL the
payment is done at the end of the booking process for finalising the entitlement, and the trip
is made of journeys bunched as co-modal functions of the trip#). The Customer may not be
the Traveller.

The Traveller: using his / her smart device and, possibly one or several physical media,
“taps” one of them to access to the travel service or to the transport network. In case of
manual access check, he/she presents the relevant medium to the staff (presenting as well
in some cases an official ID document).

In a general way, the Traveller may be different than the customer, but in the scope of IT2RAIL, it is
simplified, the Customer and the Traveller are considered as the same person (the user).

In addition to the Traveller / Customer actors, a number of other actors play a role in the IT2RAIL
environment. These are typically based in service providers (e.g. the providers of travel services).

Travel Service Provider (TSP): This actor is offering the customer its fare products for
purchase (Travel Shopping and Booking and Ticketing). It also provides the travel service
corresponding to the fare product (Booking and Ticketing, Trip Tracker & Business
Analytics).

Travel Service Operator® (TSO): This actor operates the travel service.

Merchant: This actor is receiving the payment in a transportation sale from the Customer.
Itis in charge of the payment apportionment if needed.

Distributor: This actor is providing the Travel Service Provider fare products to retailers for
sales. This mediation is performed through Travel Shopping activity.

Retailer: This actor is managing the sales, providing the customer with the product it seeks.

Payment Service Provider: This actor is a banking service selected and used by the
Customer to pay his / her journeys.

Ticket Controlling Organisation (TCO): A Ticket Controlling Organisation is any
organisation charged with inspection of passengers’ tickets.

Issuer: an organisation issuing Entitlement, Token and Embodiment.

4 Only pre-paid products are dealt with by IT2RAIL, others shall be covered by I1P4.

> The TSO could be named also TOC: “Transport Operating Carrier”, the company running the vehicles used
for transport.
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Alternatively, the BT functional scenarios involve IT2RAIL internal actors:

The Travel Companion Application (or Personal Application): Travel Companion —
Hosted by the Smart Device, it provides a Graphical User Interface (GUI) to the Customer
/ Traveller for interacting with the systems. The Smart Device also hosts a tapping module,
software which enables the smart devices to interact with the access systems of the TSO.
Each TSO has its own tapping module. The tapping module uses the relevant private data
of the TSO located in the token and sends them to the access system. These private data
are written by the TSO in the token during the entitlement stage.

The Travel Companion Wallet (or Cloud Wallet): Travel Companion — This system in the
Cloud provides persistence to the wallets of the Customer / Traveller.

Interoperability Framework: This system provides tools for interoperability. It also
requests TSP to get their topologies, ItinerariesOfferltems, availability, prices, bookings and
payloads. It is involved in all the exchanges between systems.

Travel Shopper: —Travel Shopping — This element of the Shopping requests TSPs through
the Interoperability Framework to get a valuated ItineraryOfferltem.

Business Analytics: This system, using Booking and Ticketing usage data (amongst
several other data sources) and big data technologies, analyses how the transportation
ecosystem works and helps managers to render it better within the frame of IT2RAIL (co-
modality).

OfferProvider: An organisation also BusinessUser providing travellers with travel offers.
OfferltemProvider: An organisation providing offer items to OfferProvider.

Travel Expert: A system providing travel expert broker and/or Travel expert broker services

3.4.2 Context

The Booking and Ticketing functional area defines functions and interfaces. These are involved in
exchanges with other IT2RAIL functions. The following schema (Figure 1) shows an overview of the
main interactions in the IT2RAIL eco-system.

ITR-WP3-D-THA-021-08 Page 15 of 84 12/11/2018
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IF
Interoperability Framework

BT TS
Booking & Ticketing Travel Shopping

TC
Travel Companion

Figure 1: Booking and Ticketing main interactions

This diagram illustrates the relationship between Booking and Ticketing, Travel Companion and
Travel Shopping from a functional point of view.

This diagram highlights the fact that the Shopping compliant functions may have no pre-established
relationship with ticketing systems emphasising the need of a distributed environment.
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3.4.3 Use cases / Capabilities
IT2RAIL Booking and Ticketing functional area is contributing to the IT2RAIL Mission and Capabilities.

The main capabilities of the Booking and Ticketing are the following:

“Booking”: Booking Travel Episodes (each Travel Episode is associated to a given TSP)

“Pay and deliver Entitlement Token and Embodiment”:

o Paying the Travel Episodes booked(not developed in IT2RAIL because it's out
of scope)
o Issuing entitlements to travelling, with the associated tokens — with the payloads

to be used by the Tapping Module

o Issuing embodiments on physical media, in case the smart device hardware is
not compatible with the access systems of a TSP for this journey. In IT2RAIL,
this is usually a proprietary function.

Managing fare set (Fare products, Fare Rules and Topologies) and logical and physical
topologies (Legacy perimeter, out of scope in IT2RAIL).

Computing pricing according to the fare set (Fare products, Fare Rules and Topologies)
and for the requested itinerary (Legacy perimeter, out of scope in IT2RAIL).

“Perform After Sales”: Performing after sales processes (not developed in IT2RAIL). After
sales processes are usually the operations on a travel contract: information, and when
possible, modifications, refund, renew, compensation...

“Validate token”: Enabling validation using the Smart Device (in fact: its Tapping Module)
or a physical medium owned by/provided to the traveller. Validation: consumption of the
token

“Inspect the validity of the ticket”: Enabling inspection using the Smart Device or the physical
medium of the Traveller (not developed in IT2RAIL). Inspection: Control of the validity of the
token

“Publish Fare sets”. Publishing ticketing data to actors that need it (not developed in
IT2RAIL)

All capabilities: Providing data for Business Analytics.

The following diagram shows the Missions® (M) and their associated Use Cases / Capabilities (C)
where the Booking and Ticketing functions are involved.

For example, the Mission “Manage mobility request and travel rights delivery” and its Capabilities
(like Booking, Paying...) allows the Traveller (e.g.: Jane) to do a mobility request, to book and pay it
and to get his / her entitlement(s) and token(s) to travel (Figure 2). Please note that “Shop” is not in

® Note: A Mission (labelled “M” in the following diagram) is a set of inter-related Use Cases / Capabilities.
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the scope of Booking and Ticketing but this capability is let here to show the whole process a
Traveller can do.

Some others actors like Issuer or Merchant have been involved in that mobility request.

OfferltemProvider

Shop - Provide itinerary offer items
Resolve Travel Expert @ . Mediate Travel Expert i ion
@ e S S R

» V& OfferProvider

Shop - Provide itinerary offers

BookingProvider
Booking / ;
Merchant

Manage mobility requestand travel rigths deli

Jane

Pay and deliver Entitlement Tokenand/EmbuéK ;

\Iisuer

Traveller

Manage Trip

/@ Perform After Sales M%ssu;er
©

IN

Per the Trip

Ticket Controlling Organization

Validate token DataPravider

X}

~

Inspect token

\ @ Transport Ser}_n'c'é Operator

Inspect the validity of the ticket
Publish dai

Publish Fare SES/

Figure 2: BT Use cases diagram (Mission / Capabilities & Actors)
Model reference: [MCB] Capabilities - BT Only (SVN Version: 814)
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4. FUNCTIONAL ASPECTS

4.1 COMPONENTS

The Booking and Ticketing is decomposed into several components (Figure 3):

° BT Validation Engine

° BT Payment Engine

° BT Inspection Engine

. BT Asset Management
. BT Fare Product Engine
° BT Consumption Engine
° BT Booking Inventory

° BT Booking orchestrator
e BT ETE Issuing

. BT Update Token

. BT Manage Fare sets

Figure 3: BT components breakdown
Model reference: [LCBD] BT - Booking and Ticketing Component Breakdown (SVN Version: 814)

The diagrams of the next sections show the functions and sub-functions involved in the Booking and
Ticketing domain (breakdown of functions).

7 BT ETE : Booking and Ticketing Entitlement Token Embodiment
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These functions will then be used in the specification scenarios diagrams.

4.2 FUNCTIONS

4.2.1 Booking and Ticketing Functions

The Booking and Ticketing functions are matching ticketing system capacities. As a result there are
no IT2RAIL specific functions. For a given functionality all further described functions should already
exist under a form or another in legacy ticketing systems. In other words, they are based on different
and specific structures and software.

The Booking and Ticketing main functions are organised as follow (Figure 4):

(r) Booking and Ticketing

BT Manage

BT BT
(@ BT Inspect Token © ETC?;,”SUdet @ BT:!anaBge @ Orchestrate @ fareset 10 Orchestrate| (@ IBT Bugk @ B‘; Managf
are Produc sse Booking il Tssuing nventory aymen

BT Issue

BT Manage Fare -~ BT Manage
(5] i (L) Entitlement Token (5]
Product and Price Embodiment Token
BT Build Product BT Compute Fare BT Issue BT Issue BT Issue ET Alter ar
@ ©@ = @ (G © @ @ validate

list for itinerary Price Item Token Entilement Embediment; Token

Token

Figure 4: Booking and Ticketing functions breakdown
Model reference: [LFBD] BT - Booking and Ticketing Function Breakdown (SVN Version: 814)

The Booking and Ticketing functions perform the following processes in a ticketing system:
From the BT ETE issuing (Fig 3) component:

. BT Orchestrate Issuing: In the IT2RAIL ecosystem, a travel may require multiple
complementary travel rights. In order to take this capability into account, the fulfilment of
such travel must have orchestration capabilities to manage the multiple travel rights issuing.
This function is provided by a Booking Provider. The responsible of this function is a broker.

. BT Issue Entitlement Token Embodiment: This function is in charge of issuing the travel
rights under the form of an Entitlement and/or a Token and/or an Embodiment. All these
three capabilities are allocated to three separate functions: BT Issue Entitlement, BT
Issue Token and BT Issue Embodiment. This function is provided by one or multiple
Issuers. The responsible of this function is a TSP.

From the BT Booking orchestrator (Fig 3) component:

ITR-WP3-D-THA-021-08 Page 20 of 84 12/11/2018



P
' i&\\ Contract No. H2020 — 636078
2Rail

. BT Orchestrate Booking: This function applies business rules to orchestrate the booking
with multiple booking engines for a travel. This function is provided by a Booking Provider.
The responsible of this function may be a TSP or another actor (like distributor).

From the BT Booking Inventory (Fig 3) component:

° BT Book Inventory: This function manages the availability of capacity controlled products.
This function is provided by a Booking Provider. The responsible of this function is a TSP.

From the BT Update Token (Fig 3) component:

° BT Manage Token:

BT Alter Token: This function is also responsible for the proper synchronisation
of the Token between the Travel companion cloud and application cache.

From the BT Fare Product Engine (Fig 3) component:

. BT Manage Fare Product and Price: This function is split into the following functions:

BT Compute Fare Price Item: This function is able to apply the Fare Rules to
Fare products. It holds the currently applicable version of a TSP fare products
and ensures that at shopping time and consumption time, the fare rules are
identical. This function is provided by an OfferltemProvider. The responsible of
this function may be a TSP or another actor (like distributor or broker).

BT Build Product List For Itinerary: This function returns a list of fare products
according to the parameters of the request. This function is needed only if the
journey planner is distinct from the OfferltemProvider (e.g. in the urban
environment). This function is provided by an OfferltemProvider. The
responsible of this function may be a TSP or another actor (like distributor or
broker).

From the BT Payment Engine (Fig 3) component:

° BT Manage Payment: This function is responsible for the payment of a travel solution and
manages the authentication, the creation of the financial transaction, the settlement and the
cancel. This function implementation is strongly linked to the Travel Companion Payment
module. This function is broken down into several functions to allow a two-step payment®.
This function is provided by a Merchant.

8 The "two-step payment" terminology is mainly used by payment providers and refers to a payment involving

more than one step.
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From the BT Inspection Engine (Fig 3) component:

. BT Inspect Token: This function is similar to the BT Manage Token function except that it
deals with inspection mechanisms. It, for example, may consider additional sources of
information (Ticketing system back office) to validate the travel rights of a passenger. This
function is provided by a Ticket Controlling Organisation. The responsible of this function
may be a TSP or another actor (like third party).

From the BT Consumption Engine (Fig 3) component:

. BT Consume Fare Product: This function is part of the ticketing validation process. It is
responsible of the consumption of the fare product. For example, given a 9 trip multi-rides
ticket, the consumption of a trip will generate an update of the fare product instance with an
8 trip value. This function may rely on the BT Alter Token function to ensure the product
consumption is correctly updated to all involved parties. This function is provided by a Ticket
Controlling Organisation. The responsible of this function may be a TSP. The responsible
to synchronise the TC CW with the updated payload token must be the BT Booking
Orchestrator. As the TSP cannot communicate with the TC CW directly.

From the BT Asset Management (Fig 3) component:

. BT Manage Assets: This function deals with all operational processes for a given TSP. It
includes asset management. This function is provided by a Travel Service Provider or a
Travel Service Operator.

From the BT Manage Fare Sets (Fig 3) component:

° BT Manage Fare set version: This function deals with all operational processes for a given
TSP. It includes both fare product validity and versioning. This function is provided by a
TSP.

From the BT Validation Engine (Fig 3) component:

. BT Manage Token:

o BT Validate Token: This function is interacting with the Tapping Module
function in order to exchange Token information. This function is able to interpret
Token information and validate the fare products (example of validation
functions: apply of deny-lists, verification of security protocols ...).
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4.3 FUNCTIONS OF INVOLVED ACTORS

The following are the functions performed by external actors involved in the Booking and Ticketing
functional scenarios.

° Ask for Itinerary Offer (A) °: This function is performed by the Customer and triggers the
shopping process.

. TS Travel Expert Offer Builder: This function is defined in the Travel Shopping
specification.

° BookOffer (A): This function is performed by the Customer and triggers the booking
process.

. PayOffer (A): This function is performed by the Customer and triggers the payment and
issuing process.

° ValidateToken (A): This function is performed by the Traveller and triggers the Validation

BT process.

Customer/Traveller Travel Shopping Booking & Ticketing
: Ask for Itinerary Offer : :
| ” |
| | |
: D TS Travel Expert Offer Builder :
| |
| | |
s 7 |
| | |
: Boolk Offer :

|
[ I b |
| | |
e e e e B S [
| | |
: Payl Offer :
|
[ I l
| | |
(e e e B S S [
| | |
|
: Validate Token :
|
| T |
| | |
(e e e B e s [

Figure 5: Interactions between actors

Note: The previous figure shows the main interactions between main actors. It's an overview of the
Booking and Ticketing process. It's a simplified view of the BT.

9 Each actor function name is suffixed with a “(A)” pattern. It allows in the Capella models and diagrams to
easily distinguish a system function from an actor function.
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5. DESIGN DECISIONS AND CONSTRAINTS

This chapter contains all the design decisions that have arisen from the Booking and Ticketing
specifications development that may impact on the rest of the IT2RAIL ecosystem:

° Design decisions related to itinerary offers:

An itinerary offer (ltineraryOffer) is identified by a unigque identifier
(ItineraryOfferRefld).

The itinerary offers are temporarily stored during the Travel Shopping process.

The itinerary offers are time-limited (after the end of the validity, the offer is no
longer valid and cannot be booked and purchased).

The details of an itinerary offer can be retrieved (from TS and CW in IT2RAIL
context) using the ItineraryOfferRefld as reference.

An itinerary offer is composed of one or several valid itinerary offer items
(ItineraryOfferltem).

An IT2RAIL compliant system will answer to a Traveller's mobility request with
one or more itinerary offers.

An IT2RAIL Travel shopper must provide the details of the itinerary offers
already created and still valid.

An itinerary offer item is linked to one and only one TSP (through its
TravelExpert class).

The itinerary offer item details contain information regarding the state of the
price, if it is guaranteed or not.

The entitlement is always related to an itinerary offer.

The Interoperability Framework is able to identify which TSP has to be called to
book an itinerary offer item.

° Design decisions related to Booking:

The Booking Orchestrator is able to call the Travel Shopper to get the itinerary
offer details. It should be the CW but in IT2RAIL context, the BT orchestrator is
linked to the TS.

The Interoperability Framework may be called by the Booking Orchestrator for
any exchange with external TSP (if the TSP offering the booking function is
different from the booking provider providing access to another booking function
such as BT Book Inventory). For instance, Air TSP as Booking Orchestrator and
Booking Provider for Air GDS content will call the Interoperability Framework for
the interaction with external booking providers but not for his own content.

The Interoperability Framework is called at booking step when the TSP expects
to have a lock of the itinerary offer item (through the Lockinventory Interface).

Booking should be able to resynchronise in case the customer loses its
connection. If the customer loses his connection during the payment loop, when
he/she reconnects, he/she should be able to carry on the payment process. If
Booking is not able to resynchronise, the payment will be automatically
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cancelled when the customer doesn’t complete the payment process after a
meaningful time.

The Booking Orchestration function is able to identify which Travel episodes
need a call to TSP booking functions based on the information provided in the
itinerary offer item details.

The Booking Orchestration function is able to orchestrate different booking calls
to different TSP booking engines through the Interoperability Framework.

The Booking Orchestration function assembles all booked ItineraryOfferltems in
a single  booked ItineraryOffer ~ which  price is  guaranteed
(GuaranteedPriceBooking).

An itinerary offer item needs a new call at booking step to obtain the guaranteed
price of this item.

A GuaranteedPriceBooking is identified by a BookingRefID and it contains
Bookings with a confirmed prices element.

Booking elements (BookingElement) are itinerary offer items with status; this
status comes from the lock step of the booking process (Lockinventory call).

. Design decisions related to Validation / Tapping Module:

There is only one Token type (e.g. EMV, barcode, NFC...) to use per travel
episode.

The validation is done by a Tapping Module, external to Travel Companion
application, provided by the Ticket Controlling Organisation, or its subsidiary.

The existing validation structures and processes should not require major
adaptation to plug into the IT2RAIL ecosystem. The only required adaptation for
IT2RAIL should concern Tapping Module and Token issuing.

A compatible Tapping Module must be installed in the Smart Device as soon as
possible to be sure that the Token will be available for the validation step. It is
possible to install it prior to the travel. The TC calls the plugin application. If it's
not yet installed, it will be then.

The Travel Companion may install many Tapping Modules, to be able to validate
them considering different TSP.

An IT2RAIL compliant ticketing system must be able to provide the Traveller with
its validation status if provided with the Token, eventually through the use of the
corresponding Tapping Module.

o Design decisions related to Issuing:

The issuing processes are handled by each Issuer.

The booking and issuing orchestration functions will only orchestrate the
Issuers. Each Issuer will produce its own entitlement / token / embodiment once
it has got a proof of payment.
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o The issuer orchestration function is able to orchestrate different issue
entittement calls to different issuers/TSPs thought the Interoperability
Framework.

o One Entitlement can be related to one or multiple Tokens.

o One Token is related to at least one Travel Episode.

o All Entitlements in IT2RAIL are co-modal. As a consequence, each issuer (TSP)
will produce its own entitlement.

o Each issuing must be cancellable, as the next issuing step may trigger a global
rollback.

o Design decisions related to Payment (not in IT2RAIL scope):

o Each payment must be cancellable as the next payment step may trigger a
global rollback.

o In IT2RAIL scope, an issuing must not occur if its payment is not confirmed.
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6. CAPABILITIES: SEQUENCE DIAGRAMS

This section synthesises all the capabilities of the Booking and Ticketing system. These
specifications are written following the use cases methodology. Each use case is described with text
and sequences diagram(s). The data exchanged across the actors and systems are then described
in detail in the Interface chapter.

The “nominal / normal” scenarios are described in this specification document. In IT2RAIL scope, the
error management (consequently to failure cases) is not described.

6.1 CAPABILITIES SPECIFICATIONS

6.1.1 Publish fare sets

Fare sets policies address all the different types of fares that exist in a single transport network, or
in a group of transport networks (if integrated), related potentially to different parameters like:

. Market segmentation, such as customer/traveller profiles (PRM...) and peak users demand
period, date and/or time of travel,

° Network physical and logical topologies,
° Complementarity between modes (e.g. parking + public transport at given locations),

. Customer management policies, such as luggage management, incentives towards loyalty
programs and special tickets (return ticket and others),

° Budgetary policies: objectives and resources issues (network capacity and offer),

° Economic, social or geographical policies set up by public authorities (especially in case of
public service contracts).

The fare policy is a subject that is very important to be kept under control for TSP. It has to be pointed
out that some fares depend only upon commercial practices when the services are operated in an
open market, and that other categories of fares are decided under the control of public authorities
when the services are not commercially viable and subject to public service requirements (see
Regulation (EU) 1370/2007 recently amended by Regulation (EU) 2016/2338 as part of the 4™
Railway Package legislation approved in December 2016). Each organisation (TSP/TSO and/or
public authority) has its own fare policy and strategy. However some fares can be common between
some transport organisations when a ticketing interoperability and commercial agreements are put
in place either on a voluntary basis or through decisions taken by public authorities when public
service requirements are at stake.

The Fare Policies can be based on customised pricing strategies (e.g. for products or services based
on current market demands evolving over time, which allow to get two different prices for two
customers travelling in the same conditions) or non-customised pricing strategies (e.g. when same
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prices are applied for a product for a given category of customers, not depending on the external or
internal parameters).

In IT2RAIL context the fare sets are very different from one mode to another and therefore it's not
yet possible to define a common fare set for all actors.

Usually, for transport modes that are under public authority management (especially urban and
regional) the fare setting mechanisms are based on non-customised pricing strategies but can be
very complex as they could be used as strategic tools for political reasons.

On the contrary, for long distance train and air, the fare sets are often simpler, but the price may
change drastically from one date/time to another (businesses set flexible prices based on customised
pricing strategies).

The objective for IT2RAIL is to identify the simplest fare set for each mode that matches with the type
of the trip, and the possibility offered by the entitlement and validation processes for each segment.

This scenario describes a use case that may occur multiple times over time.

This use case is the publication of new operational parameters. For example, a Travel Service
Provider (TSP) defines new Fare Products or alters existing Fare Rules. Following this a new version
of operational parameters is issued. Such mechanism allows the management of fare product
lifecycle and guarantees the homogeneity of the fare products and rules within the system.

Each time new release becomes available, managed by the Travel Service Provider, it updates the
different systems involved in the eco-system. At minimum it must update:

° The TS Publish Statistical data logical function with the following information:

. Version information
o Logical topology
o Physical topology

° The Booking and Ticketing BT Fare Product Engine component implementations with the
following information:

o Version information
o Logical topology
o Fare product
o Fare rules
. The TS Compute lItinerary Offer Item logical function, if needed, with the following
information:
o Version information
o Logical topology
o Fare product description
o Fare rules description
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The initialisation scenario shows where the Booking and Ticketing functions are used (see Figure
6):

[

" ‘ BT Manage Fare ‘ 5 TS Compute
| 2 BT Manage fare ‘ TS Publish [ s
\_i’ set version \_i’ ProdpL:_iccteand [ _i’ Statistical Data _i’ Ihnerlagmoffer

|
[publishFareProductsAndRuleskfareRules : dellFare Rules! fareProducts : FareProduét)]
I :

o 1 I

[publishTopoIogies(IogicarTopoiogl/ : Logical Topology, physiéaf‘fopoiogy : Physical Topo’ogy)]
1 |

leccscossasns | |

[pub|ishTopoIogies(ILgicalTopology : Logical To&ology, physicalTopology : !’hysical Topology)]
[ I

[P Lo

[publiéﬂopologies(Iogicaﬂ'opologl/ : Logical Topology, physiéalTopoIogy : Physical Topoll)gy)]
[ I | [

[publishFareProductsAndeuIesDescriph'ons(fareRu[esbesc : del!Fare Rules Desa]sption, fareProductsDesc : LareProducﬁDescriptjon)]

A S I |

Figure 6: Fare set Initialisation scenario
Model reference: [FS]L Publish Ticketing Data - BT (SVN Version: 814)

In IT2RAIL, all the involved functions are provided by a single actor, mainly a TSP. So, the
consistency of the fare set is guaranteed (by the legacy system). The implementation of such
interfaces becomes irrelevant.

6.1.2 Shop — Provide itinerary offer items

This scenario describes a part of the shopping process. The shopping process can be summed up
to the following: a customer launches its Travel Companion App and does a mobility request for a
travel, to get a list of all available itinerary offers providing a solution to its mobility request. Then the
customer may choose a particular valued itinerary offer to pursue the scenario with the booking
process. Within this complex process, the Booking and Ticketing functions are involved when the
shopping functions are requesting itinerary offer items from travel experts.

The Booking and Ticketing logical functions involved in this scenario are the following:
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° BT Build Product list for itinerary: This function is used by some TS Compute itinerary Offer
Item logical functions to build the itinerary offer item if the journey planner is not integrated
to the offer builder.

° BT Compute Fare Price Item: This function is used by some TS Compute itinerary Offer
Item logical functions to compute the fare price of an itinerary offer item when the considered
product can be sold at shopping time.

The following system shopping scenario shows where the Booking and Ticketing functions are used
(Figure 7):

TS Compute | BT Build ] Ko e
Itinerary Offer —i Product list for 1 F g : pL;te
Items itinerary ! ‘ BECERICE TEI

l I
| |

N |

[ if journdy planner is separated frdm offer builder]

|
|
I
I
I | I
List Faré Products available for iti’\erary 0 l
Il I

b

|
I et Fare Price (Offerltem)

I } __________ |

I
| I |
I I |

Figure 7: Provide ltinerary Offer items

Model reference: [FS]L SBPI - Shop - Provide itinerary offer items - BT (step 1.1.1.1) - FREL
version: Diagram updated (SVN Version: 814)

For an overview of the shopping process, please refer to the Travel Shopping specification
document.

This scenario requires a minimum of two exchanges from the logical functions of the BT Fare Product
Engine component of the TSP:

o getOfferltemList: This interface returns to the travel shopper the list of available itinerary
offer items to further constitute an itinerary offer.

. getFarePrice: This interface allows to obtain the anticipated price of a specific itinerary offer
item. It is important to notice that the Fare Price is not the amount finally charged but a
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complex structure, composed of several attributes. This price should be specified as
confirmed or as informative.

These interfaces will be defined in chapter 7.2 and the data used will be defined in chapter 7.1.

6.1.3 Booking

This scenario describes the booking process: a Customer wants to book one valued itinerary offer.
The aim of the Manage Booking is to convert an itinerary offer into a booking with a guaranteed price
(GuaranteedPriceBooking).

The Booking and Ticketing logical functions involved in this scenario are:

BT Compute Fare Price Item: This function is involved in the booking scenario as,
depending on the TSP considered, the price computed before the booking may evolve
between shopping time and booking time. In IT2RAIL scope, if the price is different, the
reservation is cancelled.

BT Orchestrate Booking: This function can be provided by a retailer, a distributor or a TSP.
It is in charge of the booking of the complete itinerary offer by orchestrating the different
booking engines involved in the trip.

BT Book Inventory: This function is in charge of locking the capacity requested in the Offer
for a particular travel episode. This is not a mandatory function: it depends on the business
model of each TSP. For example, an itinerary offer item involving Air France will need a
Book Inventory function but not in general for the urban modes.

The system booking scenario (Figure 8) shows where the Booking and Ticketing functions are used:

ITR-WP3-D-THA-021-08 Page 31 of 84 12/11/2018



~
v

—_—

IT2Rail

Contract No. H2020 — 636078

| —iBoakOFFer ®) %TC Booking (PA

TS Provide

-i BT Orchestrate Booking —i Itinerary Offer

Details

‘ S IF Broker TSP

_i) BT Book 'i) BT Compute Fare

Inventory

Price Item

TC
-i, AccessManager]
(W)

| |
ook offer(ItineraryOffer)

Book Itinerary Offer(IttneraryOfferID, Passenger, Bool!inng, DeviceTokenID)

ITR-WP3-D-THA-021-08

Get Off

r Details(ItineraryOfferID, ltineral‘yoffer]

LOOP

Book It

7 I

Reqy

Loor

est inventory la

k(BookingElements, ltineravyOffLrItem, Passenger, DeviceTokJnID, BookingEngine}

Price bo:

Request'inventory lock(BookingEl its, tineraryOfferltem, Passlnger, DeviceTokenID, BookinéEngine]

[or1]

king off

r items(itineraryOfferitem, DetailledQu

GuarantedPriceBooking is not valid anymore. There is no
corresponding concepts in the booking interfaces. It should
be replaced by "bockieditineraryoffer”

E)

Only if all iti
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Model reference: [FS]L SBPI - Booking - BT (step 2) - FREL version: Diagram updated (SVN Version: 814)
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This scenario exposes the following interfaces of the Booking and Ticketing functions:

. The BT Compute Fare Price Item logical function exposes the following interfaces:

e Price Booking offer items: In the scope of IT2RAIL, this interface is identical to the

GetFarePrice of the shopping scenario.

e Identify Critical Products Booking Failure: This interface identifies if at least one critical

product exists.

° The BT Orchestrate Booking logical function exposes the following interfaces:

e Book Valued ltinerary Offer: This interface books a whole valued itinerary Offer,
detects if a critical product is missing, and cancels the booking if needed. This
interface is specified in chapter 7.2 and the data used are described in chapter 7.1.

e Book Valued ltinerary Offer fragment: This interface is identical to the previously
defined Book Valued ltinerary Offer interface with the notable exception that the
Valued ltinerary Offer fragment only contains part of the itinerary Offer Iltems that may
be handled by a particular instance of the BT Orchestrate Booking function.

¢ Identify Critical Products Booking Failure: This interface identifies if at least one critical

product exists among the list of failed elements of the itinerary offer.

o The BT Book Inventory logical function exposes the following interfaces:

e Locklnventory: This interface books the capacity corresponding to the travel episode
and its associated offer items. This interface is specified in chapter 7.2 and the data

used are described in chapter 7.1.

e Releaselnventory: This interface allows releasing a booked offer item. This interface
is specified in chapter 7.2 and the data used are described in chapter 7.1.

6.1.4 Pay and deliver Entitlement Token and Embodiment

This scenario aims at describing both the payment (Not in scope in IT2RAIL) and delivering sub-
processes as a part of a one-stop shop. This process will only take place if the booking part has
been performed and the Customer has selected an itinerary offer to book and pay for. The sub-
process describes the steps to pay for the itinerary the customer has booked, and the entitlement

and token issuing.

The Booking and Ticketing logical functions involved in this scenario are (Figure 9):

° BT Orchestrate issuing: This function is mandatory in this process. It can be provided by a
retailer, a distributor or a TSP. It is in charge of orchestrating the different TSPs issuers
involved in the Issue Entitlements Token and Embodiment for a GuaranteedPriceBooking.

° BT Issue Entitlement Token Embodiment: This function is in charge of issuing a valid
Entitlement and/or Token for the customer. This function is part of the TSP business.

. The sub-functions of BT Manage Payment: These functions are performing the financial

process with the merchant bank with regards to the selected payment means.
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Figure 9: Payment and issuing scenario

Model reference: [FS]L SBPI - Pay and deliver Entitlement, Token and Embodiment - BT (step 3) - FREL version: Diagram updated (SVN
Version: 814)
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This scenario exposes the following interfaces of the Booking and Ticketing functions.

. The BT Orchestrate Issuing logical function exposes the following interfaces:

o Pay & Issue Valued Itinerary Offer: This interface orchestrates the two-step
Payment process with the issuing process, and optionally if needed the cancel
process. This interface is specified in chapter 1.1 and the data used are
described in chapter 7.1.

o Identify Critical Products Issuance Failure: This interface identifies if at least one
critical product exists among the list of failures during payment and issuance.
The response of this interface will allow the orchestrator to trigger the
cancellation of the already issued products.

° The BT Issue Entitlement Token Embodiment logical function exposes the following

interfaces:

o Generate Entitlements Tokens: This interface generates the requested travels
rights (entitlements and tokens). This interface is specified in chapter 7.2 and
the data used are described in chapter 7.1.

o Issue Entitlements: This interface issues the entitlements. This interface is
specified in chapter 7.2 and the data used are described in chapter 7.1.

o Issue Tokens: This interface generates then issues the Tokens. This interface
is specified in chapter 7.2 and the data used are described in chapter 7.1.

o Cancel Entitlements Tokens: This interface cancels a complete issued
entitlement, in case a critical product issuance failure has been previously
identified. This interface is specified in chapter 7.2 and the data used are
described in chapter 7.1.

o Cancel Entitlements: This interface cancels entitlements. This interface is
specified in chapter 7.2 and the data used are described in chapter 7.1.

o Cancel Tokens: This interface cancels Tokens. This interface is specified in

chapter 7.2 and the data used are described in chapter 7.1.

6.1.5 Validate Token

Validate Token is a capability provided to Travellers and Ticket Controlling Organisations enabling
the Traveller to demonstrate - and Ticketing Controlling Organisation to verify - that Travellers are
indeed in possession of the right to use the mobility services on one or more travel episodes that
compose their Travel.

This right is represented by a token stored with the Traveller’'s Travel Companion wallet, which is
processed electronically.

The Validate Token capability includes specialised realisations as described in the following diagram
(Figure 10):
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Model reference: [CRB]L

Contract No. H2020 — 636078

Walidate Token [Preparation) TC Yalidate Token - Load Tapping Module TC

win

L.
L

. e
o e

Validate Token - B&T

Figure 10: Validate Token Use Cases diagram
Validate Token - detail (SVN Version: 814)

The “Validate Token” capability realisation includes “Validate Token (Preparation) TC”, itself
including “Validate Token — Load Tapping Module TC”, detailed in the Travel Companion
specification document (WP5). The following specifications will concern the “Validated Token -B&T”

capability realisation.

The following sequence of activities is performed in the realisation of the Validate Token — B&T

ITR-WP3-D-THA-021-08
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BT Validate TC Validation
Token (PA)

BT Consume Fare

_iValidate Token
Product

_% TC Prepare
Validation (PA)

| |

| DZI show tappinq module to select() |
| | |
|

|

—i BT Alter Token

TC
—i} AccessManager
(cw)

| [
| |

select tapping module() I !
l At this stage, the Tapping h*odule has been activated and has loaded the

relevant token. |

This interface s specific between the Access System (BT Vaidate Token

function) and the embodiment, which could be real or emulated by the

load tapping modu \e(ExecutionRetu mCode)

IR !l

Tapping Module (TC Vaidation - PA function) inside the Smart Device.
This interface may use varioys NFC technologies, optical readers, magnetic

present embogiment(

According to &s type, the Fﬁre Medium used for this vaiidation could be, or

|

|

|

|

|

|

|
| | I
| | stripe readers, ...
L |

|

|

|

|

|

|

|

|
|
|
|
|
| | not, rewritten at the end of the validation stage.
This message is "functional” | | IGNORE| | The tokenID is stored in the payload.
| | detact fare megiium and initiate conmmichtion(Payk ad) |
| | | |
| | e e mm e | |
| | get Payload(Payload) | i |
| [ | |
This is a "sunny” scenario, | | e | |
avalid token exists in the | | T | | |
embodiment and the
;ﬁiﬁ'x‘z&:&s%’;ﬁ?’:h ! I validate & « 1Status, ontext, lPayioad. Payload) ! !
vaidation capabilties | | t Managed by the TSP, | This exchange updates the Travel Companion
| | | it can update ks own | wallet to allow the Traveller to know the
e mmm s e e e e e e o validation database current state of his tokens.
| | | | : | This knowledge allows also global inspection
| | oPT | | | | | and disruption management.
| | | | | | The security aspects are shown here.
| | If the en podiment can be updated ] | | |
Allow, or not, the
passage to the | | updatePayload(Payloa | | |
Traveller
| | e | | |
| | | | | |
| | + | | |
| | | | | |
| | notify c 1(ReturnStatus, ionTransaction, TokenlD) | |
| | | u |
| | | |
deateToken(Token, VaBdationtontext, ReturnStatus, TokenlD,lEventDateTm, UserIDToken)

Matteo: we need an authorisation token to be part of the call,
to be able to authenticate the client with the TC CloudWallet

oS SR SiE ST R

Figure 11: Validate Token B&T
Model reference: [FS]L Validate Token with an access system - BT - FREL version: Diagram updated (SVN Version: 814)
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Booking and Ticketing functions and components involved in Validate Token B&T are described in
the following figure (Figure 12):

£ | BT Validation Engine

=8 notify consumptio

H

g | BT Update Token

@ BT Validate =
Token =

= ET Alter
2@ Token

=1 validﬁe & compute consumption

G BT Consumption Engine

2 ET Consume
© Fare Product

Figure 12: B&T Validation functions

Booking and Ticketing Functions involved in Validate Token B&T capability realisation

Different embodiments of a Token
are possible to support interaction
with heterogeneous, existing Token
and payload reading equipment and
technologies.

The function creates an instance of
the specific validation context
associated with the validation
equipment (e.g. timestamp, location)
and submits it with the Token’s
payload for product consumption.

Logical Description Functional Component
function Exchange
BT Validate The function identifies the Token and | Validate and BT Validation
Token processes its associated payload compute Engine
based on the Token embodiment consumption to _ )
presented by the Traveller. BT Consume This component is

Fare Product

Notify
Consumption to
BT Alter Token

typically an
existing
equipment
specific to a
Ticketing
Controlling
Organisation
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Booking and Ticketing Functions involved in Validate Token B&T capability realisation

criteria, returning an updated
payload and the validation result.

Implementation of this function is
company specific and not part of the
current specification.

Logical Description Functional Component
function Exchange
BT Consume | This function uses the Token Validate and BT Consumption
Fare Product | payload and the validation context to | compute Engine

apply specific validation rules and consumption

from BT Validate
Token

BT Alter
Token

This function updates the Token with
the updated payload and interacts
with the Travel Companion to
propagate the Token update to the
Travel Companion’s tokens wallet.

Notify
Consumption
from BT
ValidateToken

BT Update Token

6.1.6 Inspect the validity of the ticket
This capacity is not in the scope of IT2RAIL.
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6.1.7 Manage Business Analytics

The Business Analytics system requests the TSP issuing data in order to do statistics on the habits
and feedbacks of the Travellers (see Figure 13).

BA Data
Retrieval

—T, BT Issue Entitlement

Get Travel Data [Requestpata[entitlementList: Entitlement, res : ReturnStatus, itigqrar}'List : ItineraryOffer]]

Figure 13: Business Analytics issuing data requesting scenario

Model reference: [FS]L Analyse Travel Data - B&T (SVN Version: 814)

ITR-WP3-D-THA-021-08

Page 40 of 84

12/11/2018



P
_i&f\- Contract No. H2020 — 636078
2Rail

7. EXCHANGES

This chapter presents the interfaces used in the previously described functional scenarios.

This chapter consists of two sub-chapters:

° The first one will allow mutualisation and consistency of the data model between all the
interfaces. The used data model must be integrated in the IT2RAIL ontology.

. The second one will describe all the interfaces details.

7.1 DATA MODEL

This chapter contains the functional / conceptual data model of the Booking and Ticketing interfaces.
It must be linked with the Interoperability Framework Ontology. Only functional data should appear:
no message format, error code or envelop are described.

7.1.1 Booking data model
This data model is used by BT Orchestrate Booking and BT Book Inventory functions (Figure 14).
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5 retaierCode
5 retaderName
retailer

& validWithin
hookinuAndnssuan«Comm

ontext

&b
ontext

=]

book: ":in:raryoﬂe.

bookingOrchestratorlD

E ItineraryOffer
175 uniqueld : ttineraryOfferD

Q Devicelnfo
1D : String
E Preferenc
devicelnfo
[l has & passengerlD
Q Passenger

a ‘Q Shoppmgkequesttomej
[E OevlteTakenlg

5 uniqueD : UserD

5 passengerName : Name
75 dateOfBirth : Date
5 contactinfo : String

E TravelEpisode

5 uniqueD : TraveEpisodeD
{ =5 10..1) Duration : Time

pasq

passehgeriD

[1..*] & passengerlD

E tineraryOfteritem
5 uniqueD : tineraryOffertemD

E BookingOrchestratol has
E Quomoj
‘ Q Offer E Booking E BookingElement ]
ement

5 unitsAvalable : Integer

"

Sn.1

kedfferitem

5 status : BookingStatus |
5 Reference : String

1 esa
=5 status : Booki I
5 BookingReference : String

confirmedBooking

bookingEpgine

(=5 status

E Entitlement

BookingEngin:
5 name : String hgs ‘
|
& clobaiquotation

Ibo

5 ['] paymentMode : AcceptedPaymentiode
35 onlineBooking : Boolean

5[] Reference : String

5 ['] customerFeedback : String

[1..*] & travelEpisodelD

onditions : AfterSalesConditions | 1,4 & offeredProdudt|

E FareProduct |

E SalesConditions

5 Commercial Name

5 Internal Reference

5 Expiration Date : DateTime

5 salesConditionsDescription ; String

E Product

{0..1] Description : String
productName : Name

- -}
)

ales Conditions

2 producrovider ]

E AnallarySemci

> stng

[*] Detailled ation globalQuotation

jars

issuedFromy v | 5

"5 confrmationMessage
5 issuing © IssuingStatus

=

=
oo}

‘ B confirmedBooking

uniqueld
Legalinformation

5 ContractReference

fare Product D

fare Product Qescription

E FareProductDescription

|Q DemlledQuotatlorq
)

Provideridentity
Signature : String

5 Status : EnttiementStatus

[1..*] token l

( E FormOfPayment |

5 formOfPaymentType : String
5 bankiD : String

5 bankName : Name

75 primaryAccountNumber : String
=5 validatyEndDate : Date

E Token

5 issuanceCountry : String

5 Status

5 uniqueD : TokenD
5 payloadState

5 Signature : String
5 DisplayableProductDescription : String

5 vendorCode : String
5 CVVCode : String
5 cardHolderName : Name
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75 10..1) typeOfFareProduct : Fare Type
5 10..1] fareBasis : String

50..1] serviceQualty : ServiceQuality
75 [0..1) bookingClass : String

=5 productProviderName : String
5 productProviderCode - String

Model reference: [CDB]L Booking Classes - Class Diagram Blank - FREL version: Diagram updated (SVN Version: 814)
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This model shows that a booking groups together multiple items: an itinerary offer and the booking
elements. These booking elements provide information about the itinerary offer items. URI (Uniform
Resource ldentifier) are used as ID to provide reference to different services (Booking orchestrator
for instance).

7.1.2 Shopping data model

This high level class diagram shows the main classes and their relationships (Figure 15).

Some class attributes are given to clarify the contents and use of the class.
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=5 Currency |
—5 Amount

B petailledQuotation

75 ProviderSignature
5 Merchantinformation

quptation

preference

Price Item

P
E Passenger
- =5 passengerName : Name I Passengerlt | H FareProduct f";re Product Description
[ E it l IE DWitElnft;] E ItiHEraryOffe'Reﬂq =5 deboOTbell Dat & D * & D i L__o ConsumptionMediumType : StrinQJ
5 retailerCode | ) { ) 5 contactinfo : String [1..7] & fassengeriD offerltemPrice -
5 retailerName itinerafyOfferReflD | B FareProductDescription ]
g ssenger
( 75 Type Of Fare Product : Fare Type
B ttineraryofferitem ] 5 Fare Basis
5 unitsAvailable : Integer 5 serviceQuality
[L.] itineraryOfferitem _ | — [1.."] salesConditions : SalesConditions 5 Booking Class
pew 5 [1.7] afterSalesConditions : AfterSalesConditions
[] tirfranyOffer oM T A fare Product Description
Lt ed [1..%] & offeredPra
Borovide s 75 [0..1] Description : String
isProvidedBy —= :
[1..*] journey .4 = producmamz_ Neme sales Ci E SalesConditions
origi destination = >
o E Journe; B travelexpert | = Commercial Name
¥ te Lilglﬂkiull < isDefinedBy = 5 Internal Reference
E Location =0 traveExperthiame : Name ancillary§grvice T35 Expiration Date : DateTime
isLocatedAt

r RHEDi 5 [0..1] trav  Strin,
5 hasName : Name & travelEpisodeEndpoint] sl (sode Ll 9 B Andillaryservice
5 . > productPreyider
arrivesAt z i Ll L
TravelE d g
T [1..2] travel Episode Endpoint E g2 1 0 [ E ProductProvider
E Piannedbeparture
hasD e

| 5 departure : Date'ﬁme]<

[L..*] isNgarBy E TransportationService

departsFrom E Plannu:li‘«n"rvg‘la prioal 75 trasportationServiceCode
— arrivest

E StopPl "5 arrival : DateTime f[O..ﬂ Descn.ptlon : Tlm " .
opPlace o viceProviderName : String
tartsAt ) transportationServiceProvidergode

— . 7 T8 i D
—5 [0..1] Duration : Time & travelEpi Iﬁ-avﬂgpi}louél i
&

’ % productProviderName : String
W 5 productProviderCode : String

Q InterchangeTravelEpisode |

isLocatedAt] deprtsA

Ancillary services are not in

5 minimumConnectionTime : Float
IT2Rail scope

5 timeUnit : String

5 hasName : Name
5 hasTimeZoneOffset : String |~ opgsn
Q 3
j f f [L. 7 isSequenceOf startsAt and endsAt for a Routelink
['] hagstopPlace H Routetin must be different StopPlace but same
- modeOfTRansport

[1..*] operates
o equipmént
Departure and Arrival are association classes

representing departsFrom(Vehicle,StopPlace) and
arrivesAt(Vehicle, StopPlace)

sequenceOf (i.e. ordered list of relationships)

E equipment must be expressed in ontology

5 equipmentCode :

Figure 15: Shopping scenario data model
Model reference: [CDB]L Shopping - Itinerary Offer (SVN Version: 814)
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This data model shows the organisation of the itinerary offers in the IT2RAIL eco-system. The key
point is that an itinerary offer is composed of itinerary offer items. These items may be priced and
refer to a fare product description, fare rules and a fare product dependent customisation
parameters. One itinerary offer item could always be linked to a travel episode (refer to the overview
of Itinerary model in Travel Shopping specifications) within an itinerary. The ancillary services are
considered products.

The passenger preferences must include the capacities of the Travel Companion smart device for
validation.

This model describes in detail the ItineraryOfferltem object and the Fare Product Description and
term and conditions included in the Fare Rules Description. Such information is mandatory for the
IT2RAIL scheme as it be used for the entitlement and further Shift2Rail IP4 projects.

7.1.3 Fulfilment data model

This high level class diagram shows the main classes and their relationships (Figure 16).

Some class attributes are given to clarify the contents and use of the class.

Q Payment Mean
= | B Token |
—O Type — I E FareProductDescription
T3 Paymentinformation 75 payloadState

5 Signature : String 5 Type Of Fare Product : Fare Type
5 Fare Basis

‘ E GuaranteedPriceBooking l
{ =) T3 DisplayableProductDescription 75 serviceQuality

1 ] entitiement ] : String 75 Booking Class
=5 Legalinformation quaranteedPficeBooking | —= Slatis SRS

5 ContractReference

Z.) SalesPolicies E ConfirmedBooking bookingElements fare Prodyct Description
—O Provideridentity =

5 Signature : String 75 confirmationMessage BookingElemenis

=5 Status : EntitlementStatus [[1++7] issuedFrom | —0_iSsuing : IssuingStatus )

I [minCard] =1
l )J B BookingElement
|
""" —O status : BookingStatus |
‘ Paymenﬂleferenceust | [ IssuingStatus E DetailledQuotation
=5 ProviderSignature
% Merchantinformation

T [minCard] =1
1T [maxCard] =*

EC Issued
EC Partially lssued

EL Failed B TravelEpisode
5 10..1] Duration : Time

Figure 16: FulfillmentEngine data model

T [maxCard] =*
’ [1.7]

Model reference: [CDBJL Fulfillment - Orchestrate & issuing - Classes (SVN Version: 814)

This data model adds some detail regarding the payment means data and the status of multiple
bookings (BookingElements and ConfirmedBooking).
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7.1.4 Payment data model

This high level class diagram shows the main classes and their relationships (Figure 17).

Some class attributes are given to clarify the contents and use of the class.

|‘ PaymentReferenceLisq
T [minCard] =1 ’
| T~ [maxCard] =*
{c} No duplicate :
; g9 _—
; - . HE) BookingElements
i IQ PaymentReference |
| — T [minCard] =1
: —O AuthorizationCode T [maxCard] =*
i T | =
i | Z5 Transaction ID eyt
I
i i '
i |
i I
i |
H payment Mean !
v PaymentPthgress '[9
: HE) PaymentPr ressl Payment Mean | )
_____ TR ‘ Y g | _Q n ‘ Q BookingElement |
XL [minCard] =1 —o Type — z
1 T == = | status : BookingStatus
@[ g | L [maxCard] =* | | —O Paymentinformation | = - o l
|
|
v
[ PaymentStatus =
EC Authorized ( 8 wre l E] petailledquotation |
EL Unauthorized =R 5 ProviderSignature
EC AuthorizationConfirmed (—C URlvalue) | —5 Merchantinformation |
EL TxBegin
EC Settled

Figure 17: Payment data model
Model reference: [CDB]L Payment - Orchestrator - Classes (SVN Version: 814)

This data model is provided to detail the parameters of the payment and issuing interfaces. The
PaymentProgress element is an ordered list with no duplicate of payment status that is used to
track the progress of the two-step payment process for each payment reference.

7.1.5 Validation data model

The following schema details the model used by Booking and Ticketing for the Entitlement and
Token that Travel Service Provider issue (Figure 18).
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[1..%] tokensIDsList

[ E Entitlement

75 Legalinformation
5 ContractReference hasID
5 SalesPolicies

7% Provideridentity

5 Signature : String

5 Status : EntitlementStatus

& TransportServiceProviderID

isProvidedFor

"5 codeValue : String
~5 codeType : String

hasLocationCode

[Q AccessSystemID|

hasID

E Token [1..%] has!

E TappingModuleProviderID|

payloadState
Signature : String
DisplayableProductDescription : String

H stopplace
Status : TokenStatus

isProvidedBy

=5
)
o}
=

‘ 5 hasName : Name
| 5 hasTimeZoneOffset : String

T [minCard] =1
T [maxCard] =*

tappingModuleFeaturesfequired

! [ E AccessSystemltem ] ] hasstopPlace
& TappingModuleDescription ] 5 model : String
( z — - - 5 [1..%] EntryValidationCap :
T Modul s
E ‘appingModuleltem __o TappingModuleVersion =5 [1..7] ExitValidationCap : vaiidationCapabilties

5 SmartDeviceRequirements

5 [1.74] valCap : validationCapabiities
75 Name : String

5 activityName : String

~G description : String

isLocatedAt

Required Features 5 DownloadURI : String
of the Tapping [E validationCapabilities
?gpd:lceiﬁgopﬁ'g:ge T NFC Calypso Paris = <undefined>
of a token > T QR Code Type 1 = <undefined>
E SmartDeviceRequirements T EMV = <undefined>

T NFC Type A = <undefined>

5 TargetOperatingSystem : String TN dofied = <endefaeds

75 MinimalOperatingSystemRelease : String

Tha validation capabilities of the Smart Device / Embodiment must match the validation

capabilities of the Access System the Traveller will encounter.

The access systewill use the payload, provided by the Tapping Module to it, to check

the validity of the entitlement on this TravelEpisode. To discuss: probably locationcode is not

[E] EntitlementStatus [ TokenStatus fine grained eno_ugh because stop places
— T ReadyToUse =1 have many entries. perhaps we need a
T Valid = 1 = smallest stop places (like a quay ?)
T Unvalid = 2 =
T Unvalid = 3

Figure 18: Entitlement & Token data model
Model reference: [CDBJL Validation Capabilities management (SVN Version: 814)
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In this schema it is important to notice that:

° Payload is a collection of Bytes. This is the information that a particular Tapping Module is
able to use for validation.

. The Tapping Module ID: must allow the Travel Companion application to successfully
download and execute the Tapping Module compatible for this particular Token.

7.1.6 Fare product Data model

PR
ig Post sales process| Bookin
5 Type : Process |

!

’ Post-sales processes|

T [minCard] =1

T [maxCard] =*

postiaf processes

E dellFare Rules |
Description
5 Version
5 Term and Conditions

applicable[Fare rules

Burt
URT | =5 URIvalue |

capability

E Date
5 Date

StartDfvalidity

deliFare Product |

Validity

=5 Duration

l

|E Customization Parameters"

[ H passenger |

Q FareProductDescription

[ =5 Preferences |

] |,>__o Class Of Product : Class_|

‘ Edel!Fare Rules |

fare Rules

5 Type Of Fare Product : Fare Type
5 Fare Basis

5 serviceQuality
~5 Booking Class

fare Rules

fare Product Description

taxes

} H customer E DELE... |
5 Preferences C )

[ Process

[ Fare Type

EC Cancellation
EC Refund

ELC Sliding Pass
ELC Fixed Period Pass

EL Claim

EL Origin-Destination multiride

| Q DetailledQuotation

pmeters [

[ Restriction [E Class |E Parameter| | B retailer ’
EL Registered Customer EC First Class 5 Name 5 retailerCode }
EL [Loyalty Program] benefactor EC Second Class 5 Value | 5 retailerName
A A A
| 1 1
| ' |
| 1 1
i | I
| 1 1
[1.7; .7, (.1
| 1 1
» L " L L \ [
| Appliable Restrictions| ‘ Available Class | \ Parameters | | E Price
I [minCard] =1 T [minCard] =1 I I [minCard] =1 l 5 Currency
| T° [maxCard] =* T [maxCard] =* T [maxCard] =*| | =5 Amount
appliable Restrictions; amofint ApplifableFee
available Class
par

price

B Taxe | & payment Mean |
5 Name 5 Type
\ =5 Description | T5 Paymentinformation
N
1 1
[L.4 I % i
Taxes | | PaymentMeans |
T [minCard] =1 | T [minCard] =1 ’
T [maxCard] =*) T [maxCard] =*

75 ProviderSignature

| =5 Merchantinformation |

paymentMeans

Figure 19: Fare product data model
Model reference: [CDB]L TSP Fare Product Engine - Classes (SVN Version: 814)

Warning: This is an example of a possible fare product data model. It may differ for each TSP.

The important point in this fare product data model (Figure 19) is that it models a description of the
fare product rather than the actual fare structure of every fare product owner. As a result, the central

object in this diagram is the FareProductDescription.
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7.2 INTERFACES

This chapter specifies the interfaces of the functions of the Booking and Ticketing, with their inputs and outputs.

| Q ManageBookingEntitiementTokenl |

tTokenCW(IN booking: i IN IN tokensList:Token[1..*], IN useriDToken:UseriDToken) : returns res:ReturnStatus ( Q© Paymentl ]
{5} updateTokenCW(IN token:Token, IN vaiContext:ValidationContext, IN tokid:TokenID, IN currentValues:EventDateTime, IN useriDToken:UseriDToken) : returns re:
€3 putBookingCW(IN booking:BookinglD, IN userlDToken:UserlDToken) @ provi DetailsCW() : returns psyDetails.FomOVPaymentJ
&3 getBookingCW(IN booking:BookinglD, IN useriDToken:UseriDToken) : returns res:Booking S 2
I o

Q Get_Travel_Datal
<+

| Q PayBookingAndIssueEntitlementl |

© ManageBookingI |

£ BookltineraryOffer(IN ttineraryO fferRefID:tineraryOfferiD, IN ger:| 1.4, IN ID:Devi ID[0..*]) : returns res:BookmgID’
{Q Lockinventory(IN ioi:tineraryOfferitem[1.."], IN p:Passenger{1..*], IN dti:DeviceTokenID{0..*], IN be: ine) : returns be:

{3} Payé& ineraryOffer(IN f:FormOfPay , IN b: inglD, IN useriDToken:UseriDToken) : returns res:Boolean
@ Generate Entitliements Tokens(IN p:Passenger(1..”], IN ioi:ltineraryOfferitem[1.."], IN be:BookingElements, IN src: Gt 1 T
i ontext, OUT e 1.74) om
e 2 lanagePaymentl
3 Cancel Tokens(IN ei ID[1..4)
£ BeginPay T IN pm:FormsOfPayment) : returns tid:Ti D
@ VerifyAuthZCode(IN pm:FormsOfPayment, IN pfin:PaymentReferenceList[1..7]) : returns prout:PaymentReferenceList
y pm:FormsOfPay , IN tid:Tr ioniD, IN be: D)
pm:FormsOfPay , IN prin: ist[1..7]) : returns prout:PaymentReferenceList
\ Q ManageOfferIteml ] "
{§ UpdateOfferitem(IN i:tinerary, IN c:Customer, IN p:UseriD, IN r:Retailer, IN ioi:tineraryOfferttem) : returns ioiRes:ltineraryOfferitem .‘\,\
{Q} GetPrice(IN oi:tineraryOfferitem) : returns fpiGlobalQuotation N
{ﬁ} GetOfferttemList (IN i:tinerary, IN c:Customer, IN p:UseriD[1.."], IN r:Retailer) : returns ioi:tineraryOfferttem \_3
Q EntitlementCollectionl
L{Q} ReguestData() : returns res: ist:Enti mneraryLisl:ltineraryOfferJ

‘ Q TicketingPublishingl |

£ publishTopologies(IN logicalTopology:Logical Topology, IN physicafTopology:Physical Topology)
éé} publishFar ipti Desc:delFare Rules D iption, IN far Jesc:Fal iption)
@ publishFareProductsAndRules(IN fareRules:defFare Rules, IN fareProducts:FareProduct)

Figure 20: Booking and Ticketing required and provided interfaces
Model reference: [CDI] BT - Contextual Component Detailed Interfaces (SVN Version: 814)

The previous diagram (Figure 20) presents the external interfaces provided by Booking and Ticketing systems.
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7.2.1 Manage Entitlement Token Interface
This interface is exposed by the BT Manage Token functions (Figure 21).

[ Q ManageBookingEntitiementToken
i ing, IN entit IN tokensList:Token[1..], IN useriDToken:UseriDToken) :

& TokenCW(IN booking:
returns res:ReturnStatus
updateTokenCW(IN token:Token, IN valContext:ValidationContext, IN tokid:TokenID, IN currentValues:EventDateTime, IN useriDToken:UseriDToken)

@ : returns res:ReturnStatus
{ﬁ} putBookingCW(IN booking:BookingID, IN useriDToken:UserlDToken)
{g getBookingCW(IN booking:BookingID, IN useriDToken:UserlDToken) : returns res:Booking

E Passenger

E Product

75 [0..1] Description : String
"5 productName : Name

[1..*] & passengerID

75 uniquelD : UserlD
75 passengerName : Name
5 dateOfBirth : Date

| =5 contactinfo : String

B Entitlement

75 uniqueld : EntitlementiD
75 Legalinformation

5 ContractReference
5 salesPolicies

fare Product Description

E FareProductDescription ]
75 [0..1] typeOfFareProduct : Fare Type

5 [0..1] fareBasis : String

5 Provideridentity
75 10..1] serviceQuality : ServiceQuality

E transportServiceProvider

5 Signature : String
5 Status : EntitlementStatus

75 10..1] bookingClass : String
5 TSPName : Name

5 [0..1] TSPCode : String

5 uniquelD : TransportServiceProvideriD

'
enhﬁer,ﬂent
o Tokens are not stored in
4 the entitlement, they
¢ are referenced in it. isProvidedFor

| €8 putEntitlementTokenCW

77T~ < 1.7 tokensList
N\ TESSGLL & Token
Y TS
\*\res T Zo uniquelD : TokenlD
N 5 payloadState T [minCard] =1
3 f S?gnalure: String N ) T maxCard] =*
05 DisplayableProductDescription : String
E TappingModuleDescription

5 Status : TokenStatus

N
\‘Q ReturnStatus|
75 TappingModuleVersion
75 SmartDeviceRequirements
T35 [1..4] valCap : validationCapabilities
5 Name : String
5 activityName : String
5 DownloadURI : String

[1..7] fareProductEvents
Q EventDateTime |
5 eventDateTime : DateTime

Figure 21: Manage Entitlement interface

A new entry at each validation,
during 3ll the lfecycle of the token

Model reference: [CDB]L Entitlement Token - ElI Data and Interface (SVN Version: 814)
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ManageBookingEntitlementTokenl:putEntitlementTokenCW

Interface ID: | 3.01

Interface Name: | putEntitlementTokenCW

Purpose of the | This interface should be invoked by the Travel Companion to store the
Interface | entitlement token in the CW

entitlement token in the CW

Requestor: | Travel Companion
Provider | Booking & Ticketing
Description: | This interface should be invoked by the Travel Companion to store the

Impact to CREL | NA
Impact to AREL | NA
Impact to FREL | NA
Preconditions: | None
Postconditions: | None
Request / Input | GuaranteedPriceBooking A booking where all booked
ItineraryOfferltem’s prices are
guaranteed
Entitlement The contract stipulated between
the Offer Provider and the
Customer for the associated
ItineraryOfferltem
Token List The list (array) of token (ID).

UserlDToken

The UserlDToken is the pointer
identifying a unique token
associated to a customer

Response / Output | ReturnStatus OK/KO/Access Denied/Technical
Error
Exceptions: | None
Notes and Issues: | None
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ManageBookingEntitlementTokenl:updateTokenCW

Interface ID: | 3.02

Interface Name: | updateTokenCW

Purpose of the | This interface should be invoked by the Travel Companion to update the
Interface | stored token in the CW

Requestor: | Travel Companion
Provider | Booking & Ticketing
Description: | This interface should be invoked by the Travel Companion to update

the stored token in the CW

Impact to CREL | NA
Impact to AREL | NA
Impact to FREL | NA
Preconditions: | None
Postconditions: | None
Request / Input | Token M The expression of an entitlement in
an involved organisation used to
perform the trip
ValidationContext M The context of the validation
TokenID M The TokenID is the pointer
identifying a unique token
EventDateTime M The time stamp of the occurred
event
UserlDToken M The UserlDToken is the pointer
identifying a  unique  token
associated to a customer
Response / Output | ReturnStatus OK/KO/Access Denied/Technical
Error
Exceptions: | None
Notes and Issues: | None
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ManageBookingEntitlementTokenl:putBookingCW

Interface ID: | 3.03

Interface Name: | putBookingCW

Purpose of the | This interface should be invoked by the Travel Companion to store the
Interface | booking in the CW

Requestor: | Travel Companion

Provider | Booking & Ticketing

Description: | This interface should be invoked by the Travel Companion to store the
booking in the CW

Impact to CREL | NA

Impact to AREL | NA

Impact to FREL | NA

Preconditions: | None

Postconditions: | None

Request / Input | BookinglD M The BookinglID is the pointer
identifying a unique booking
UserlDToken M The UserlDToken is the pointer

identifying a unique token
associated to a customer

Response / Output

Exceptions: | None

Notes and Issues: | None
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ManageBookingEntitlementTokenl:getBookingCW

Interface ID: | 3.04

Interface Name: | getBookingCW

Purpose of the | This interface should be invoked by the Travel Companion to retrieve the
Interface | booking from the CW

the booking in the CW

Requestor: | Booking & Ticketing
Provider | Travel Companion
Description: | This interface should be invoked by the Travel Companion to retrieve

Impact to CREL

NA

Impact to AREL

NA

Impact to FREL

NA

Preconditions:

A booking stored before in the CW

Postconditions:

None

Request / Input

BookingID

The BookingID is the pointer
identifying a unique booking

UserlDToken

The UserlDToken is the pointer
identifying a unique token
associated to a customer

Response / Output | Booking The booking element
Exceptions: | None
Notes and Issues: | None
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7.2.2 Manage Booking Interface

Figure 22: Manage Booking Interface

\ © ManageBookingI |
£ BookttineraryOffer(IN tineraryO fferRefID:ttineraryOfferiD, IN P: 1.7, IN devict ID:DeviceTokenID[0..]]) : returns res:BookingID ’
{§} Lockinventory(IN ioi:tineraryOfferitem[1..*], IN p:Passenger{1..], IN dti:DeviceTokenID[0.."], IN be: ) : returns be: il
| Q PayBookingAndIssueEntitlementl
& Pay& ineraryOffer(IN f:FormOfPay , IN b:BookingID, IN useriDToken:UseriDToken) : returns res:
E TtineraryOfferlD Boolean
& t p: 11..%], IN ioi:tineraryOfferitem[1..], IN be:BookingElements, IN
o — are . ontext, OUT e:Enti 1)
ItineraryOfferReflD . -~ - 48 Cancel Tokens(IN e D[1..4])
o - E FormofrPayment
-7 5 formOfPaymentType : String
H Passenger "5 bankiD : String
£ BookItineraryOffer [1..*] Passenger 75 uniquelD : UseriD @ Pay&lssueltiner L. . Zo bankName : Name
fo- — - TS e e 75 passengeriianis s Nane aryOffer 5 primaryAccountNumber : String
5 dateOfBirth : Date Zo validatyEndDate : Date
5 contactinfo : String engerlD 5 issuanceCountry : String
7 3 5 vendorCode : String
i -7 [1.% & hasRef: 'renceToPassehgsr =5 CVVCode : String
s S 5 cardt : Name
Pre D
Y % ~ -
- N
L9 S .
- p N
ol @ f’T B ttineraryofferltem M - . ceptitlengent
o7 T — B Entitlement
2 [1.7ioi -~ 5 uniquelD : tineraryOfferttemiD elint.itllfr;e‘ml'o E
Sl AT "5 unitsAvailable : Integer ~ 5 uniqueld : EntitlementiD
4 - E 75 [1..7] afterSalesConditions : AfterSalesConditions N 5 Legalinformation
=4 51 pay A AN % E ContradReference
| € LockInventory 5 onLineBooking : Boolean n ¥ 5 SalesPolicies
ha. 5[] Reference : String S " S Le - .7 —O Provideridentity
5[] customerFeedback : String e Y e 5 Signature : String
1.4 0ol ~~< - _ g
~ S - erriate —O Status : EntitlementStatus
s 3 Entitlements
ST be: Tokens
® ‘_\( e
E BookingEngin Cancel L. ei
e & Entitlements (@ ---------------=
L name : String Tokens

Model reference: [CDB]L BT Booking - El Data Interface - FREL version: Diagram updated (SVN Version: 814)
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ManageBookingl:BookltineraryOffer

Interface ID: | 3.05

Interface Name: | BookltineraryOffer

Interface

Purpose of the | This interface should be invoked to book an itinerary offer.

Requestor:

Travel Companion

Provider

Booking & Ticketing

Description:

This interface should be invoked to book an itinerary offer.

Impact to CREL

NA

Impact to AREL

NA

Impact to FREL

NA

Preconditions:

An itinerary offer has been chosen by the passenger (traveller).

Postconditions:

None

Request / Input

ItineraryOfferReflD

URL pointing to the Valued
Itinerary Offer that the customer
chose to book and pay for. The
offer to be booked.

Passenger List

The list (array) of passenger (ID).

DeviceTokenID

The DeviceTokenlID is the pointer
identifying a unique device

Response / Output | BookinglD The BookinglID is the pointer
identifying a unique booking

Exceptions: | None

Notes and Issues: | None
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ManageBookingl:LockInventory

Interface ID: | 3.06

Interface Name: | Lockinventory

Purpose of the | This interface should be invoked to book a capacity constrained offer item

Interface
Requestor: | Booking & Ticketing
Provider | Booking & Ticketing
Description: | This interface should be invoked to book a capacity constrained offer
item.
Impact to CREL | Partial
Impact to AREL | Partial
Impact to FREL | Complete
Preconditions: | None
Postconditions: | None

Request / Input

ItineraryOfferltem List

The list (array) of itinerary offer
item

Passenger List

The list (array) of passenger (ID)

DeviceTokenID

The DeviceTokenlID is the pointer
identifying a unique device

BookingEngine

An URL to the booking engine

Response / Output

BookingElements

BookingElement linked to the initial
Offerltem

Exceptions:

None

Notes and Issues:

The output of this interface should not be cached
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PayBookingAndIissueEntitlementl:Pay&lssueltineraryOffer

Interface ID: | 3.07

Interface Name: | Pay&lssueltineraryOffer

Purpose of the | This interface should be invoked to pay and issue an itinerary offer.

Interface
Requestor: | Travel Companion
Provider | Booking & Ticketing
Description: | This interface should be invoked to pay and issue an itinerary offer.
Impact to CREL | NA
Impact to AREL | NA
Impact to FREL | NA
Preconditions: | None
Postconditions: | None
Request / Input | FormOfPayment M The type of the payment process
BookingID M The BookingID is the pointer
identifying a unique booking
UserlDToken M The UserlDToken is the pointer
identifying a unique token
associated to a customer
Response / Output | Boolean M OK/KO
Exceptions: | None
Notes and Issues: | None

ITR-WP3-D-THA-021-08

Page 58 of 84 12/11/2018




2Rail

Contract No. H2020 — 636078

PayBookingAndlssueEntitlementl:Generate Entitlements Tokens

Interface ID: | 3.08

Interface Name;

Generate Entitlements Tokens

Purpose of the
Interface

This interface should be invoked to issue the Entitlements and Tokens of a
GuaranteedPriceBooking.

Requestor:

Booking & Ticketing

Provider

Booking & Ticketing

Description:

This interface should be invoked to issue the Entitlements of a
GuaranteedPriceBooking. The Entitlement should be issued only if the
PaymentReferenceList complies with the business rules (there should
be no blocking payment). The issuing of the entitlement is contractually
binding the customer with his/her providers.

Impact to CREL | Partial
Impact to AREL | Partial
Impact to FREL | Complete
Preconditions: | None
Postconditions: | None
Request / Input | Passenger List M The list (array) of passenger (ID)
ItineraryOfferltem List M The list (array) of itinerary offer
item
BookingElements M ID of the BookingElement being
paid.

ShoppingRequestContext | M Information specific to the current

shopping request

Response / Output | Entitlement List M The list (array) of entitlement. The
contract stipulated between the
Offer Provider and the Customer for
the associated ItineraryOfferitem
Exceptions: | None

Notes and Issues:

This interface has been merged with the Generate Entitlement as the
issuing of the entitlement may occurs before the Token issuing.
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PayBookingAndlssueEntitlementl: Cancel Entitlements Tokens

Interface ID: | 3.09

Interface Name: | Cancel Entitlements Tokens

Purpose of the | This interface should be invoked to cancel an entitlement, and therefore all
Interface | associated tokens.

Requestor: | Travel Companion
Provider | Booking & Ticketing
Description: | This interface should be invoked to cancel an entitlement, and

therefore all associated tokens.

Impact to CREL

NA

Impact to AREL

NA

Impact to FREL

NA

Preconditions:

None

Postconditions:

None

Request / Input

EntitlementID List M The list (array) of entitlement (ID).
The EntitlementID is the pointer
identifying a unique Entitlement.

Response / Output

Exceptions:

None

Notes and Issues:

None

ITR-WP3-D-THA-021-08

Page 60 of 84 12/11/2018




/ ;
&.—5 Contract No. H2020 - 636078
IT2Rail

7.2.3 Validate Token B&T Interfaces
The following interfaces are requested or provided for the realisation of the functional exchanges involved in Validate Token B&T (Figure 23).

| Q ManageBookingEntitlementTokenl
gL | BT Update Token
@ putEntitlementTokenCW(IN booking:GuaranteedPriceBooking, IN entitlement:Entitiement, IN tokensList:Token[1..*], IN useriDToken:UseriDToken) : FE———
returns res:ReturnStatus
{ﬁ} updateTokenCW(IN token:Token, IN valContext:ValidationContext, IN tokid:TokenlD, IN currentValues:EventDateTime, IN useriDToken:UseriDToken) :
returns res:ReturnStatus !
{§} putBookingCW(IN booking:BookingID, IN useriDToken:UserlDToken) é
{§} getBookingCW(IN booking:BookingID, IN useriDToken:UserlDToken) : returns res:Booking .
J ,
@ s’
3t | Q AlterTokenl |
.
i | {Q} AlterToken(IN tra:ValidationTransaction, IN tokid:TokenID) : returns res:ReturnStatus J
.,
A
;
4L] TravelCompanion ,',
rd ‘ T
1
™) | Q© ManagePayload! l(} BT Validation Engine
@3 #{rccoudwaret | | 00000 L —  — KF------------q
{'g.; UpdatePayload(IN updatedPayload:Payload)
{§ GetPayload() : returns payload:Payload —
& e
& |
i

V]
| Q ConsumePayloadl |

| {§} ValidateAndConsumeToken(IN valContext:ValidationContext, IN payload:Payload) : returns res:ValidationStatus, updatedPayload:Payload |

h

-
BT Consumption Engine

Figure 23: Validate Token Interfaces

Model reference: [IDB] BT Validation Engine - Interfaces Diagram Blank] (SVN Version: 814)
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A. ManagePayloadl

[ Q ManagePayloadI |

{§} UpdatePayload(IN updatedPayload:Payload)
\{é} GetPayload() : returns payload:Payload

payload ->l Payload }< ---------- {Q} UpdatePayload

&3 GetPayload - -~~~ ---- = updatedPayload
L [minCard] =1
T [maxCard] = 'l

The payload is buift by a given TSP, read and updated by the Access System of this TSP
The Tapping Module of this TSP communicates with its Access System

Figure 24: Manage Payload Interface
Model reference: [CDB]L Payload - El Data Interface (SVN Version: 814)
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ManagePayloadl:GetPayload

Interface ID: | 3.10

Interface Name:

GetPayload

Purpose of the
Interface

The interface implements the interaction between the Travel Companion and
the BT Validation Engine

Requestor:

TC Tapping Module (PA) (Travel Companion Component)

Provider

BT Validation Engine

Description:

Retrieve Token and its Payload from Travel Companion

Impact to CREL

Partial

Impact to AREL

Complete

Impact to FREL

Complete

Preconditions:

Validate Token (Preparation) is complete, tapping module identified and
loaded, Traveller presents appropriate embodiment

Postconditions:

Token’s payload is retrieved

Request / Input
Response / Output | Payload M Is a collection of bytes meaning that
a token is able to be used for
validation.
Exceptions: | None
Notes and Issues: | None
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ManagePayloadl:UpdatePayload

Interface ID: | 3.11

Interface Name:

UpdatePayload

Purpose of the
Interface

The interface implements the interaction between the Travel Companion and
the BT Validation Engine

Requestor:

TC Tapping Module (PA) (Travel Companion Component)

Provider

BT Validation Engine

Description:

Retrieve Token and its Payload from Travel Companion

Impact to CREL

Partial

Impact to AREL

Complete

Impact to FREL

Complete

Preconditions:

Validate Token (Preparation) is complete, tapping module identified and
loaded, Traveller presents appropriate embodiment

Postconditions:

Token’s payload is retrieved

Request / Input | Payload M Is a collection of bytes meaning that
a token is able to be used for
validation.
Response / Output
Exceptions: | None
Notes and Issues: | None
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B. ConsumePayloadl

Q ConsumePayload!

L@ ValidateAndConsumeToken(IN valContext:ValidationContext, IN payload:Payload) : returns res:ValidationStatus, updatedPayload:PayhadJ

Q AlterTokenl

@ AlterToken(IN tra:ValidationTransaction, IN tokid:TokeniD) : returns res:ReturnStatusJ

dateTime
valContext
83 ValidateAndConsumeToken

- e
___________________________________ H vaiidationContext Trosvabes S DateTme
N To update the Travel
L z SN - S Wallet with the new
,updatfdﬁayload s }={ hadLocationCode . states of the updated
2 4 s Ny token.
& A N
’ 4 7 ~
4 payioad B validationstatus ] _[o..1] atgtopPlace Yo
5 = H stopPlaceCode Y
‘\_O currentStatus : validationStatus J : = = valContest
T [minCard] =1 hasLocationCode 5 codeValue : String N3
T [maxCard] =* 0 codeType : String SR 4
—— N
Ff hastocatio / stopHiaceCode S
}={ EventDateTimeTOToken AN i
N ~
=t atStopPlace ~
E AccessSystemltem - &
5 uniquelD accessSystemID
5 model : String
5 [1. Entry ionCap -
5 [1..4] ExitValidationCap :

accessSystemltemID eventStopPlaceCode

( ‘.
E Token ¥ .
idati 5 v '
E validationTransaction =5 uniquel - TokenD (mk.d /
5 eventDateTime : DateTime token | payloadState /S 4
\ 5 Signature : String P4 ’;es
X 75 DisplayableProductDescription : String K 7
%N 5 Status : TokenStatus. . d
=+ ValidationtransactionTOToken ;
fran H E Tokend I i
\ R '
N tokid __---=""" i
Ve e
W s

res
@ AlterToken [ == === == === mmmm eI >1 5 Retunstatus

Figure 25: Consume and alter Token Interfaces
Model reference: [CDB]L BT Validation - El Data Interface (SVN Version: 814)
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Interface ID: | 3.12

Interface Name:

ValidateAndConsumeToken

Purpose of the
Interface

The interface implements the interaction between the BT Validation Engine and
the BT Consumption Engine

Requestor:

BT Validation Engine

Provider

BT Consumption Engine

Description:

Submit token’s payload and validation context to validation

Impact to CREL

Partial

Impact to AREL

Complete

Impact to FREL

Complete

Preconditions:

Token payload retrieved and Validation Context created

Postconditions:

Validation Status and updated Payload are returned.

Request / Input | ValidationContext M Complementary information needed
to analyse the Payload
Payload M Is a collection of bytes meaning that
a token is able to be used for
validation.
Response / Output | ValidationStatus M The status of the validation of the
token
Payload M Is a collection of bytes meaning that
a token is able to be used for
validation.
Exceptions: | None
Notes and Issues: | None
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AlterTokenl:AlterToken

Interface ID: | 3.13

Interface Name: | AlterToken

Purpose of the | The interface implements the interaction between the BT Validation Engine and
Interface | the BT Update Token

Requestor:

BT Validation Engine

Provider

BT Update Token

Description:

Alter token with updated payload

Impact to CREL

Partial

Impact to AREL

Complete

Impact to FREL

Complete

Preconditions:

ValidationStatus indicates passed validation

Postconditions:

Token successfully retrieved and altered with updated payload.

Request / Input | ValidationTransaction M The ValidationTransaction knows if
the token is effective
TokenID M The TokenlD is the pointer

identifying a unique token

Response / Output | ReturnStatus OK/KO/Access Denied/Technical
Error

Exceptions: | None
Notes and Issues: | None
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C. ManageBookingEntitlementTokenl
Same interface as described in §7.2.1
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7.2.4 Publish ticketing data Interface
It is provided as an example.

[ Q© TicketingPublishingI ]

£3 publishTopologies(IN logicalTopology:Logical Topology, IN physicalTopology:Physical Topology)
{§} publishFarePreductsAndRulesDescriptions(IN fareRulesDesc:delFare Rules Description, IN fareProductsDesc:FareProductDescription)
{@ publishFarePreductsAndRules(IN fareRules:defFare Rules, IN fareProducts:FareProduct)

Q Logical Topology!
logicalTopology — - = ==~~~ ]

\

483 publishTopologies |
>~ . physicalTopology

______________ & Physical Topology

e _fa_re_P IP(iUStS- _____ >| Q FareProduct ]
| 5 ConsumptionMediumType : String]

£ publishFareProductsAndRules (&

( E] FareProductDescription ]

i L fareProductsDesc T5[0..1] typeOfFareProduct : Fare Type
£3 publishFareProductsAndRulesDescriptions  [@- - - -~ =-=-==- == =5 [0..1] fareBasis : String

5 [0..1] serviceQuality : ServiceQuality
| 5 [0..1] bookingClass : String

Figure 26: Publish ticketing data interface
Model reference: [CDB]L BT Publish ticketing data - El Data and interface (SVN Version: 814)
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TicketingPublishingl:PublishTopologies

It is provided for information purposes.

Interface ID: | 3.14

Interface Name;

PublishTopologies

Purpose of the

This interface provides the current ticketing logical and physical topologies.

Interface
Requestor: | Booking & Ticketing
Provider | Booking & Ticketing
Description: | This interface should be invoked to provide the current ticketing logical

and physical topologies after a change of topology elements in
ticketing systems.

Impact to CREL

NA

Impact to AREL

NA

Impact to FREL

NA (Information purpose)

Preconditions:

A Topology must have been versioned.

Postconditions: | None
Request / Input | Logical topology M Format dependant logical topology.
Physical topology M Format dependant physical
topology.
Exceptions: | None
Notes and Issues: | None

ITR-WP3-D-THA-021-08

Page 70 of 84 12/11/2018




2Rail

Contract No. H2020 — 636078

TicketingPublishingl:PublishFareProductsAndRulesDescriptions

It is provided for information purposes.

Interface ID: | 3.15

Interface Name: | PublishFareProductsAndRulesDescriptions

Purpose of the | This interface should be invoked to provide the current description of fare
Interface | products and fare rules.

Requestor: | Booking & Ticketing
Provider | Booking & Ticketing
Description: | This interface should be invoked to provide the current description of

fare products and fare rules, after a change in fare product or rules in
ticketing systems.

Impact to CREL

NA

Impact to AREL

NA

Impact to FREL

NA (Information purpose)

Preconditions:

Fare sets must have been versioned and validated for publishing.

Postconditions: | None
Request / Input | Fare Rules Description M Description of the current fare rules
FareProductDescription M Description of the current fare
products
Exceptions: | None
Notes and Issues: | None
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TicketingPublishingl:PublishFareProductsAndRules

It is provided for information purposes.

Interface ID: | 3.16

Interface Name: | PublishFareProductsAndRules

Purpose of the | This interface should be invoked to provide the current list of fare products
Interface | and fare rules.

Requestor: | Booking & Ticketing
Provider | Booking & Ticketing
Description: | This interface should be invoked to provide the current list of fare

products and fare, after a change in fare product or rules in ticketing
systems.

Impact to CREL

NA

Impact to AREL

NA

Impact to FREL

NA (Information purpose)

Preconditions:

Fare sets must have been versioned and validated for publishing.

Postconditions: | None
Request / Input | Fare Rules M Fare rules in the internal ticketing
system format
FareProduct M Fare products rules in the internal
ticketing system format
Exceptions: | None
Notes and Issues: | None
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7.2.5 Manage Offer Item Interface

[ © ManageOfferltem] ]

@ UpdateOfferitem(IN i:ttinerary, IN c:Customer, IN p:UseriD, IN r:Retailer, IN ioi:tineraryOfferitem) : returns ioiRes:
ttineraryOfferttem

@ GetPrice(IN oi:tineraryOfferitem) : returns fpi:GlobalQuotation

@ GetOfferitemList (IN i:tinerary, IN c:Customer, IN p:UseriD[1..*], IN r:Retailer) : returns ioi:ttineraryOfferitem

|, Q Retailer ]

,‘ —% uniquelD : RetaileriD
B = E

—5 retailerCode i
5 retailerName e

I e

| 5 Preferences e i s
e R e -7
o T - ’ % . 2
- 5|5 Useri< ~ 7 4
s ’ o
.7 ioi it
Z , » -
54 , “oiRes
. ,
. s
E ItineraryOfferItem o ’ o
~5 uniquelD : tineraryOfferitemiD o 2 - :
5 unitsAvailable : Integer L . ad {3 GetPrice
75 [1..1] afterSalesConditions : AfterSalesConditions £ <o —o‘i "
3 [*] paymentiode : AcceptedPaymentliode o=~ = L
5 onlLineBooking : Boolean s ’
T3 [*] Reference : String L fpi
75 [*] customerFeedback : String P

[1..%] & hasReferenceToPassenger / | E GlobalQuotation

[ E Passenger |

5 uniquelD : UserlD has
—5 passengerName : Name

~5 dateOfBirth : Date

| Z5 contactinfo : String

Figure 27: Manage Offer Item Interface
Model reference: [CDB]L SBPI - Classes - El Data and interfaces (SVN Version: 814)
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ManageOfferlteml:GetOfferltemList

Interface ID: | 3.17

Interface Name:

GetOfferltemList

Purpose of the

This interface should be invoked to retrieve the list of available offer items.

Interface
Requestor: | Shopping
Provider | Booking & Ticketing
Description: | This interface should be invoked to retrieve the list of available

ItineraryOfferltems that may be used to build an itinerary offer for the
customer to provide transportation solution for the passengers on the
considered itinerary.

Impact to CREL | Partial
Impact to AREL | Partial
Impact to FREL | Complete
Preconditions: | None
Postconditions: | None
Request / Input | Itinerary M The itinerary considered
Customer M The customer for which the offer is
constructed.
UserlID List @) The list (array) of user (ID).
Retailer (0] The retailer that will sell the Fare
product.
Response / Output | ItineraryOfferltem M The initial ItineraryOfferltem.
Exceptions: | None

Notes and Issues:

The output of this interface may be cached for further use until new
operational parameters are published.
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ManageOfferlteml:UpdateOfferitem

Interface ID: | 3.18

Interface Name: | UpdateOfferitem

Purpose of the | This interface should be invoked to update an Offerltem with an altered
Interface | CustomisationParameters.

Requestor: | Shopping
Provider | Booking & Ticketing
Description: | This interface should be invoked to update an ItineraryOfferltem with

an altered CustomisationParameters. No other alteration of an
ItineraryOfferltem should be allowed.

Impact to CREL | Partial
Impact to AREL | Partial
Impact to FREL | Complete
Preconditions: | None
Postconditions: | None
Request / Input | Itinerary The itinerary considered.
Customer The customer for which the offer is
constructed.
UserlD The UserlID is the pointer
identifying a unigue customer
Retailer The retailer that will sell the Fare

product.

ItineraryOfferltem

The itinerary offer item to update.

Response / Output

ItineraryOfferltem

The updated ltineraryOfferltem.

Exceptions:

None

Notes and Issues:

The output of this interface should not be cached.
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ManageOfferlteml:GetPrice

Interface ID: | 3.19

Interface Name:

GetPrice

Purpose of the

This interface should be invoked to price an available itinerary offer item.

Interface
Requestor: | Shopping
Provider | Booking & Ticketing
Description: | This interface should be invoked to price an available itinerary offer

item

Impact to CREL | Partial
Impact to AREL | Partial
Impact to FREL | Complete
Preconditions: | None
Postconditions: | None
Request / Input | ItineraryOfferltem M The itinerary offer item to be priced
Response / Output | GlobalQuotation M The price of the itinerary order item
that may be proposed to the
customer for the passenger on this
itinerary.
Exceptions: | None

Notes and Issues:

The output of this interface should not be cached.
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7.2.6 Manage Payment Interface
Itis provided as an example for the entitlement issuing implementation.

| © ManagePaymentl 1

{§} BeginPaymentTransaction(IN pm:FormsOfPayment) : returns tid:TransactioniD

{§} VerifyAuthZCode(IN pm:FormsOfPayment, IN pfin:PaymentReferenceList[1..*]) : returns prout:PaymentReferenceList
{§} AuthorizePayment(IN pm:FormsOfPayment, IN tid: TransactionID, IN be:BookingElementiD)

{§} SettlePayment(IN pm:FormsOfPayment, IN prin:PaymentReferenceList[1..*]) : returns prout:PaymentReferencelist

Q BookingElementID
,,‘Q TransacﬁonIDi(_ ¥ Rt 4 '
tid o s [NNC Y AN R ~
= ha tid "<~ ‘ €3 AuthorizePayment

. - [

£8% BeginPaymentTransaction

T [minCard] =1
A I [maxCard] =*

- =

. -

pm, -~ " s
- T - @ VerifyAuthZCode
' 4 2 ’
’ = £ - o~ w - . - ’
2 1 out - ~[1..#] pfin o
{§§>Set't1ePayment‘----[--xllzr ------ = D - L.%p SV
- _ : j PaymentReferenceLlstt‘ o
. Il\..:‘]_pgn ---- _ - f10.%] prout

I [minCard] =1 e ol
T [maxCard] =* =

Figure 28: Manage Payment Interface
Model reference: [CDB]L BT Payment Transactions - El Data Interfaces (SVN Version: 814)
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ManagePaymentl:BeginPaymentTransaction

It is provided for information purposes.

Interface ID: | 3.20

Interface Name: | BeginPaymentTransaction

Purpose of the | This interface should be invoked to start the two-step payment process.

Interface
Requestor: | Booking & Ticketing
Provider | Booking & Ticketing
Description: | This interface should be invoked to start the two-step payment

process. The provider of the interface must check the availability if

needed of the Payment Module.

Impact to CREL

NA

Impact to AREL

NA

Impact to FREL

NA (Information purpose)

Preconditions: | None
Postconditions: | None
Request / Input | FormsOfPayment M Payment means considered
Response / Output | TransactionlD M ID of the transaction, created from
the BeginPaymentTransaction
interface.
Exceptions: | None
Notes and Issues: | None

ITR-WP3-D-THA-021-08

Page 78 of 84

12/11/2018




2Rail

Contract No. H2020 — 636078

ManagePaymentl:VerifyAuthZCode

It is provided for information purposes.

Interface ID: | 3.22

Interface Name: | VerifyAuthZCode

Purpose of the | This interface updates the PaymentReferenceList with information from a
Interface | trusted PaymentEngine.

Requestor: | Booking & Ticketing
Provider | Booking & Ticketing
Description: | This interface updates the PaymentReferenceList with information

from a trusted PaymentEngine. It should be used to verify that the
authorisation code provided to issue the entitlement or token is

legitimate and still valid.

Impact to CREL

NA

Impact to AREL

NA

Impact to FREL

NA (Information purpose)

Preconditions: | None
Postconditions: | None
Request / Input | FormsOfPayment Payment means considered
PaymentReferencelList Existing payment reference list
Response / Output | PaymentReferenceList Updated payment reference list
Exceptions: | None
Notes and Issues: | None
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ManagePaymentl:AuthorizePayment

It is provided for information purposes.

Interface ID: | 3.21

Interface Name: | AuthorizePayment

Purpose of the | This interface should be invoked to request the authorisation of the payment
Interface | in the two-step payment process.

Requestor: | Booking & Ticketing
Provider | Booking & Ticketing
Description: | This interface should be invoked to request the authorisation of the

payment in the two-step payment process. The client of the interface
must use the Payment Progress element of the PaymentReferencelList
to monitor the progress of the payment process.

Impact to CREL

NA

Impact to AREL

NA

Impact to FREL

NA (Information purpose)

Preconditions: | None
Postconditions: | None
Request / Input | FormsOfPayment M Payment means considered
TransactionID M ID of the transaction, created from
the BeginPaymentTransaction
interface.
BookingElementID M ID of the BookingElement being
paid.
Response / Output
Exceptions: | None
Notes and Issues: | None
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ManagePaymentl:SettlePayment

It is provided for information purposes.

Interface ID: | 3.23

Interface Name: | SettlePayment

Purpose of the | This interface is to settle the payment.

Interface
Requestor: | Booking & Ticketing
Provider | Booking & Ticketing
Description: | This interface settles the payment (transferring the amount charged

from the customer account to the merchant account) and updates the
PaymentReferencelList to reflect the status of the settlement.

Impact to CREL

NA

Impact to AREL

NA

Impact to FREL

NA (Information purpose)

Preconditions: | None
Postconditions: | None
Request / Input | FormsOfPayment Payment means considered
PaymentReferencelList Payment reference list
Response / Output | PaymentReferencelList Updated PaymentReference List
Exceptions: | None
Notes and Issues: | None
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7.2.7 Digest of interfaces provided by Booking and Ticketing

The following table displays the list of operations available per interface. The “Name” column is the
name of the interface followed by “.” and the name of the operation. The purpose column is briefly

describing the purpose of the operation.

Name

Purpose

enCW

ManageBookingEntitlementTokenl:putEntitlementTok

This interface should be invoked by the
Travel Companion to store the
entitlement token in the CW

ManageBookingEntitlementTokenl:update TokenCW

This interface should be invoked by the
Travel Companion to update the stored
token in the CW

ManageBookingEntitlementTokenl:putBookingCW

This interface should be invoked by the
Travel Companion to store the booking
in the CW

ManageBookingEntitlementTokenl:getBookingCW

This interface should be invoked by the
Travel Companion to retrieve the
booking from the CW

ManageBookingl:BooktineraryOffer

This interface should be invoked to book
an itinerary offer.

ManageBookingl:LockIinventory

This interface should be invoked to book
a capacity constrained offer item

Offer

PayBookingAndIssueEntitlementl:Pay&lssueltinerary

This interface should be invoked to pay
and issue an itinerary offer.

Entitlements Tokens

PayBookingAndlssueEntitlementl:Generate

This interface should be invoked to issue
the Entitlements and Tokens of a
GuaranteedPriceBooking.

Entitlements Tokens

PayBookingAndIssueEntitlementl: Cancel

This interface should be invoked to
cancel an entitlement, and therefore all
associated tokens.

ManagePayloadl:GetPayload

The interface implements the interaction
between the Travel Companion and the
BT Validation Engine

ManagePayloadl:UpdatePayload

The interface implements the interaction
between the Travel Companion and the
BT Validation Engine

ConsumePayloadl:ValidateAndConsumeToken

The interface implements the interaction
between the BT Validation Engine and
the BT Consumption Engine
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Name

Purpose

AlterTokenl:AlterToken

The interface implements the interaction
between the BT Validation Engine and
the BT Update Token

TicketingPublishingl:PublishTopologies

This interface provides the current
ticketing logical and physical topologies.

scriptions

TicketingPublishingl:PublishFareProductsAndRulesDe

This interface should be invoked to
provide the current description of fare
products and fare rules.

TicketingPublishingl:PublishFareProductsAndRules

This interface should be invoked to
provide the current list of fare products
and fare rules.

ManageOfferltem|:GetOfferltemList

This interface should be invoked to
retrieve the list of available offer items.

ManageOfferlteml:UpdateOfferltem

This interface should be invoked to
update an Offerltem with an altered
CustomisationParameters.

ManageOfferlteml:GetPrice

This interface should be invoked to price
an available itinerary offer item.

ManagePaymentl:BeginPaymentTransaction

This interface should be invoked to start
the two-step payment process.

ManagePaymentl:VerifyAuthZCode

This interface updates the
PaymentReferencelList with information
from a trusted PaymentEngine.

ManagePaymentl:AuthorizePayment

This interface should be invoked to
request the authorisation of the payment
in the two-step payment process.

ManagePaymentl:SettlePayment

This interface is to settle the payment.
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8. ANNEX

8.1 SYSTEM-WIDE DECISIONS

This chapter recalls all Booking and Ticketing decisions taken by the Booking and Ticketing partners.

N° Decisions Status
1 Group of Passengers are not considered in the scope of IT2RAIL Booking Done
and Ticketing.
2 Booking and Ticketing PaymentEngine demonstration should only Done
include Orchestration, actual settlement should be simulated.
3 Valued ltinerary Offer objects should contain retailer information for Done
Booking/issuing:
e Booking Orchestrator Reference.
e PaymentEngine Reference (Orchestrator).
o Retailer fee (Fare Price).
4 All functions that will only deploy in a Travel Service Provider environment Todo IP4
should be renamed to reflect this for clarity.
5 ItineraryOfferltem objects must include Merchant Payment Engine To do IP4
reference. Such input is provided by TSP Travel Expert Offer builder
6 Tokens are directly issued to the Travel Wallet by the TSP Done
FulfillmentEngine-Issuer.
7 ID of customer and authentication token for wallet access must be passed Done
through the sequence of calls.
8 At issuing time: the token payload delivery should be handle by the TSP Done
FulfillmentEngine-Issuer and accepted by the corresponding Tapping
Module.
9 Tapping module may be downloaded when selecting an offer to book & Done
pay. Tapping module and payment module must appear within the offer
so the Travel Companion App can download the proper modules.
10 | Capability of the smart device should be included in the mobility request. Done
Table 2: System-wide decisions
End-of-document
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