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EXECUTIVE SUMMARY

This document aims at providing a high level, simple and comprehensive idea of the exchanges
between the IT2Rail services. Describing the data models used by each functional area to perform
these exchanges and as well providing detailed information about the interfaces used by those
functional areas.
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1. PREFACE

1.1 PURPOSE OF THIS DOCUMENT

This document provides the “Conceptual Interface Specification” (CIS) for the project. It summarises
all interfaces identified and documented for each service provided by the IT2Rail Pilot. This
document is a foundation to ensure the overall consistency of the development and shall guarantee
the interoperability and openness of the design. It will be documented iteratively and shall be used

as the reference specification of interfaces.

1.2 ASSOCIATED DOCUMENTS

Document Name

Reference

D7.2 - Development Readiness Review Pack

ITR-T7.2-E-THA-003

1.3 DOCUMENT CONVENTIONS

In order to model an abstract view of the tool, this document uses the UML notation (use case,

sequence and activity diagrams).
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2. OVERVIEW

This document is part of an update of the deliverable “D7.10 - Development Readiness Review Pack
(FREL)”, that was prepared to be delivered on FREL phase. On this new version it includes all the
updates that were designed during AREL and FREL phases.

The document is focused on the description of exchanges between different functional areas of the
project and is divided into two main parts:

1. Description of the data models;
2. Description of the Interfaces.

Within the whole system several interfaces have to be defined as base for any kind of interaction
between the different functional areas of the system as there are:

a. Interoperability Framework;
Travel Shopper;

Booking & Ticketing;
Travel Companion;

Trip Tracker;

Business Analytics.

~0ooo00o

On the diagrams below (Figure 1, Figure 2 and Figure 3) it'’s possible to have a high-level overview
of the interaction between different components and it's visible the high number of exchanges
between the different areas.

Certainly, there are interfaces in both directions of a link between functionalities. Therefore, each of
the six functional areas has its own chapter, the containing the details of the functionalities that can
be called.

ITR-WP7-D-THP-059-09 Page 10 of 114 14/11/2018
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Figure 1: Shopping, booking and ticketing exchanges

This figure represent the entire flow to acquired entitlements to perform trip, starting from the traveller
interaction with the traveller companion to search for location, till the last step of getting the

entitlements stored on the cloud wallet.
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Figure 2: Trip tracking exchanges

This figure represents different flows concerning the trip tracking functionalities:

e The tracking activation triggered by the traveller at the travel companion;

e The events listening performed by monitors when invoked;

e The processing of events that triggers messages to the traveller;

e The request for alternatives raised by the traveller upon trip disruption and handled by the
alternatives manager;

¢ Logging data for business analytics data management
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Figure 3: Business analytics exchanges

On Figure 3 it is represented all the flows to collect and made available the data handled by the
Business Analytics functional area.
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3. DATA MODELS

3.1 INTEROPERABILITY FRAMEWORK

3.1.1 Description

The Interoperability Framework provides a set of web services, collectively known as “Packaged
Resolvers”, to the Travel Companion, the Shopping, Booking and Ticketing, and the Trip Tracker
applications. Their purpose is to insulate those applications from the “mechanics” of interoperability
across heterogeneous and distributed resources available at Travel Service Providers and over the
world wide web, i.e. the “web of transport data”’. The “Packaged Resolvers” use a common
underlying framework that handles semantic interoperability and is controlled by inference rules and
configuration information stored in the Interoperability Framework’s Asset Manager. In this section
the high level model of input and output data entities associated with the Packaged Resolvers web
services are described, as they constitute the exchange items that implement functional exchanges
with the Travel Companion, the Shopping, Booking and Ticketing, and the Trip Tracker applications.
A full description of the Interoperability Framework, including the Asset Manager, is provided in other
Work Package 1 deliverables of the IT2Rail project.

3.1.2 Data Model

3.1.2.1 Service Descriptor

E ServiceDescriptor Q ServiceAPIDescriptor
implementedByServiceAPI

5 commercialName : Name | [1..*] hasCallableMethod 5 descriptorLocation : URI

"5 serviceProvider : Name —j Q CallableMethod 5 securityProtocol - String
5 serviceD: URI 4‘—)_ | "5 apiProtocol : Strin
=t —0 methodName : Name e o

5 serviceEndPoint : URI

75 [*] requiredParameters - String

H Aoplication [1..*] implementgdByCallableMethod Z‘"JH optionalParameters - String
— RS icelmplementation —0 outputObject - String
=2 applfcatfonD tx f 5 conversionService : URI
| =0 applicationName - Name |Q Ser‘u|celmplementationJar| A

[1..¥] hasDependencyOnApplication

"5 namedJar : Name
"5 mainClass : Name

hasServicgPOlicy 75 jarlrl: URI
e

| E ServicePolicy \l E ServiceProcedure
‘ 5 (1.4 securityProtocol - String enforcesSenviceProcedure | —o_procedureName - Name
I

1..*] supportedLanguage - String

B senviceRESTAPI

n.« prowdesH|ggEe-«etFunmc>n E
b DateTimelnterval
E HighlevelFunction | |
= 5 [0..1] startinterval - DateTime hasJSONSthema
—0 functionName : Name [1..*] hasDateTimeAvailability| — asHSONY 5
—5[*] endinterval - DateTime =
B ssonschema

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

[1..*] hasFunctipnCategory

E FunctionCategory
"5 categoryName - Name |

Figure 4: [CDBI]L IF Semantic Web Service registry

The Service Descriptor is an abstract class that represents a generic external service provided by a
Travel Service Provider. This entity is “published” in the IF Semantic Web Service manager by a
Travel Service Provider advertising the service it provides to the ecosystem
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3.1.2.2 Travel Expert

implementedByServiceAPl E ServiceAPIDescriptor ]

H serviceescriptor -
hasServicePolicy p % descriptorLocation : URI
, - = Zo commercialName : Name Q CallableMethod 5 securityProtocol : String
| B servicepolicy 5 serviceProvider : Name [ hasCallableMetholi =5 methodName - Name ) =5 apiProtocol - String
5 [1..4] securityProtocol - String =0:Setvicen) Ui P ————— 5[] recuiredParameters - String
75 [1..4] supportedLanguage : String 5 serviceEndPoint : URI 75 [*] optionalParameters : String

5 outputObject : String
5 conversionService - URI

hasServicelm; entation

|Q Ser\dcelmplementaﬁonlaq

|E TravelExpertServicePoli

t | E TravelExpert | 5 mainClass - Name

5 namedJar : Name ‘

|\ =5 jarlri: URI

| =5 travelExpertName - Name |

[Q ServiceRESTAP]

has}SONSchema

| BB ssonschema

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

Figure 5: [CBD]L IF Travel Expert

The Travel Expert is a concrete implementation of the Service Descriptor class that represents a
Travel Expert or a Booking Engine service in the IT2Rail project.

3.1.2.3 Location Identification

( Q Locationidentification ]

| 8 geoCodeLocations(INOUT location Location[1.]) throw s Exception HTTPException |

3 geoCodelocations

F 4

o = ~ Exception

-

_ - HM.7*] location =%

z -

‘ E GeoCoordinates T
Q Location ‘E HTTPException
latitude : Float
| =5 hasName - Name [0..1] hasGeoCoordinates ]

longitude : Float
[0..1]
[0.1] ddress

E Address

LIkl

streetAddress : String
city : String

=
=0

Figure 6: [CDBI]L IF Location Identification El

The geoCodelLocation operation of the Location Identification web service has one or more Location
entities as input and returns a list of Locations with their associated Address and GeoCoordinates
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3.1.2.4 Location Resolver

I Q LocationsResolver
| & getStopPlaces (IN LocationsQuery:LocationQuery[1..]) - returns L.

QueryResponse:L jonsQueryResponse |

“ 8 getStopPlaces
-~

iy toigtionsquery 1 Location!gueryResponse
| E LocationQuery

\

|E LocationsQueryResponse
—————

J

5 modeOfTransport - ModeOf Transport
75 Infrastructure : String

"5 radius : Float
{ =5 [0..1] cityName : String

[0..1] address E RIS

75 streetAddress - String
"D city : String

0..1] hasAddress Q oo
opPlace
B rocation [0..1] islocatedAt e

= hasDataProvider E DataProvide
= = —5 uniqueD : StopPlaceD
0..1] hasGeoGgefdina hashme i) - M =5 hasName - Name
Q GeoCoordinates H auay | =5 hasTimeZoneOffset : String <><————I

[*] hasStopPlace

[*] stopHlace
[1..*] requestedLocgtion

5 latitude : Float |f
i)

nigueD : QuayD |
5 longitude : Float

1] sModeofTransport : ModeOf Transport

S <

[1..*] hasStopplaceCode

0.1 hasStartDateTime

E StopPlaceCode
e -
E PointOfinterest E pelratil E s’ - % :x}s:ee‘ 3;::‘99
5 happeningName : Name {0..1] -
poreCfitersttane Name) | =5 aypon Tme

hasEndDateTime

Figure 7: [CDBI]L IF Location Query El

The getStopPlaces operation of the Location Resolver web service has one or more LocationQuery
entities as input and returns a LocationsQueryResponse containing a list of StopPlace

3.1.2.5 Travel Expert Resolver

[ Q TravelExpertResciver

| @» getTravelExpertsList(IN Routing tems:Meta Route[1..*]) - returns Routing tems w ith Travel Expert-Meta RouteJ

83 getTravelExpertslist

t ¢

1.7 Ro'uting Iitems

] Routing items with Travel Expert

meta Tra\fel Expert Episcde

| E ServiceDescriptor hasServicelmplementation
E Meta Travel Expert Episode)

¥
5 conmercialiaime - hame E Ser\ficelmplementation]arl

75 serviceProvider : Name 5 namedJar - Name
75 serviceD: URI 75 mainClass : Name
5 serviceEndPoint : URI 0 jarri: URI
startSto lace endSto T

[*] hasTravelExpel scriptor
B stoppiace

| & Travelexpert
o =z -
_o unigueD : StopPlaceD 5 travelExpertName : Name
—O hasName : Name [*] hasStopPlace
75 hasTimeZoneOffset : String

Figure 8: [CBDIL IF Travel Expert Query El
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The getTravelExpertsList operation of the Travel Expert Resolver web service has one or more
MetaRoute entities as input and returns a Meta Travel Expert Episodes associated with their
respective Travel Expert service descriptor

3.1.2.6 Network Statistics Provider

Q NetworkStatistics |

2D getStatisticalData(travelExpertList: TravelExpert{1..7], routeLinks:RouteLink{1..%])
{§} getTravelExpertList(OUT travelBxpert TravelExpertiD[0..*])

I getStatisticalData ‘@} getTra:ieS[(Expen

¢+ 1] tAvelExpert
Y

| | B statisticalDataProvider ]
1.7 rlbuteLmks

\ Q JavelBxpertiD 5 statisticalDataProviderName - Name
—N 5 travelExpertURI - URI | 5 [0..1] statisticalDataProviderCode - String
’E Routelink & isPfovidedBy

[1.."] nétworkstatistics

E] Networkstatistics

startsfendsgt

: ; "5 [0..1] statistics StartTime - Time

| B stoppiace 5 [0..1] statisticsEndTime : Time

s F 5 minimumBapsedTravelTime : Unsignedinteger
% ‘I'J::JN:Se' :S:;me:aceD E averageBapsedTravelTime : Unsignedinteger ((0..1] transportServiceProvider Zo uniqueD : TransportServiceProviderD
=5 hasTimeZoneOffset - String __o[O,,1] density : Unsignedinteger __o TSPName - Name

\ 0 serviceType : String | =0 [0..1] TSPCode : String

75 [0..1] validityStartDate : Date
5 [0..1] validtyEndDate - Date

_—O Freguency : String

E transportServiceProvider ]

[*] hagStopPigce

Figure 9: [CDB]L Shopping - Statistical Data For Meta Route Explorer

The getStatisticalData operation of the NetworkStatistic web service has one or more RouteLink
entities as input and returns a list of RouteLink associated with their respective NetworkStatistics.
The getTravelExpertsList operation of the NetworkStatistic web service has no input and returns a
list of all Travel Expert ids available in the Semantic Web Services registry.
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3.1.2.7 Navitia Decoder

| Q© NavitiaDecoder |
l §§} DecodetineraryDisruptions(IN bookedOff er-ConfirmedBooking[1..*]) : returns &srupﬁorDecodedlheraryOfferlentCorﬁmedBookth

’ {§} DecodeltineraryDisruptions
’ \

’ A
[1..*] bookedOffer “ l‘ disruptionDecodeditineraryOfferitem

‘E NavitiaDisruptionCodes
\

\ ’
) "
| E confirmedBooking |

5 confirmationMessage [1..*] navitiaDisrupticnCodes

O issuing : ksuingStatus

E ltineraryOfferitem
5 uniqueD : tineraryOfferkemD

( 2 x ( —5 unitsAvailable - integer
i [1..*] bookingElement i bookedOfferitem | —O U
| E ook l(; o1 g Q GookingEiement "5 [1..4] afterSalesConditions : AfterSalesConditions
‘ "5 status : BookingStatus 5 status - BookingStatus 75 [*] paymentMode - AcceptedPaymentMode
| 75 BookingReference - String 5 onLineBooking : Boolean

"5 [*] Reference : String
| Z5 [*] customerFeedback : String

Figure 10: [CDB]L IF Disruption Navitia Decode El

The DecodeltineraryDisruptions operation of the NavitiaDecoder web service has one or more
ConfirmedBooking entities as input and returns a list of ConfirmedBooking associated with the
NavitiaDisruptionCodes of the ItineraryOfferltems in the ConfirmedBooking’s BookingElements

3.1.2.8 Travel Expert Broker

| Q TravelExpert Broker I

| &3 gettineraryOffertems(IN Routing items:Meta Travel Expert Episode[1..*], N Date items:Date[1. *], IN User preferences:OptionCollection) - returns res:RineraryOffertem |

83 getitineraryOfferltems

- (

.- ,’ [} STl B ttineraryOfferitem
Userpreferences J iy, =

Userp ,$ =afe 5 uniqueD - tineraryOffertemD

OptionColledion

s

P Ll . 5 unitsAvailable - Integer
7’ N — - E
T [minCard] =1 [1.*] Date items S ~ ~ &| T5[1.7 afterSalesConditions : AfterSalesConditions
T [maxCard] =* ’rl Q TravelEpisgde ] 5[] paymentMode : AcceptedPaymentMode

’

75 onLineBooking : Boolean
"5 [*] Reference : String

s
’

‘ 75 unigueD : TravelEpisodeD
| =5 [0..1] Duration : Time

T "5 [*] customerFeedback : String
}ﬁg e [1..] Routing items ] Y#\®! Episode
| =5 Date \ 1.4
: isProvidedBy
-, ¥ isDefinedBy»
|E Meta Travel Expert Episod;! B wavelexpert |

t ] [*] hasTravelExpertDescriptor | =5 travelExpertName - Name |

Figure 11: [CDBI]L IF Travel Expert Broker El
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The getltineraryOfferitems operation of the Travel Expert Broker web service has one or more User
Preferences, Meta Travel Episode and Date Items entities as input and returns a list of
ItineraryOfferltems as output

3.1.2.9 Booking Engine Broker

| Q Booking Engine Broker |

{i} ksueEniitlements(IN theBooking-Booking) : returns theConfirmedBooking ConfirmedBooking
4 CancelBooking(IM theConfirmedBooking ConfirmedBooking) - returns theCanceledOrder-CanceledOrder
{?} Bookkinerary Off erkem{IN &inerary Off erkems Einerary Offerkem(1..*], N passenger:Passenger[1..*], N fravelBxpert TravelBxpert)

|, E ltineraryQfferiiem

5 uniqueD : KineraryOfferkemD

T unitsAvaiable - Integer
[1.*] itineraryOfferitems 2

& BookltineraryOfferitem - = = = = = = = = cm s e m e e e e e e e e e e e e - - 5 [1..%] afterSales Conditions : AfterSalesConditions
TG [*] paymentMode : AcceptedPaymentMode
o LY ) =5 onLineBooking : Boolean
:1‘-'}‘5‘;553199' traﬁe\lfxpert Zo [*] Reference : Siring
————e hY | 2o [*] customerFeedback : Siring

H rassenger H wavelexpert
5 unigueD : UserD | 5 travelExpertName : Name

5 passengerMame - Mame ,QB—k'\
5 dateOfBirth : Date = ooking |
| =5 contactinfo : String P "% status : BookingStatus
theBooking- =~ | 75 BookingReference - String
|- y )
- theConfirmedBookin i i
{83 IssueEntitiements g g 3 Q ConfirmedBocking
=T - % confirmationMessage
theConfirmed B.ooR'erg’ | Z5 issuing : kssuingStatus

£ CancelBooking s e theCanceledOrder 0 CanceledOrder,

Figure 12: [CDBI]L IF Booking Broker El

The BookiltineraryOfferitem operation of the Booking Engine Broker web service has one Travel
Expert, or more Passengers and one or more ltineraryOfferltems entities as input and returns a
Booking.

The IssueEntitlement operation of the Booking Engine Broker web service has one Booking entity
as input and returns a ConfirmedBooking

The CancelBooking operation of the Booking Engine Broker web service has one ConfirmedBooking
entity as input and returns a CanceledOrder
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3.2 TRAVEL SHOPPING

3.2.1 Description

The following chapter is describing the data organization and structure from the Shopping point of
view. These elements are used in the interface definition of the Shopping components. Such
elements may be reused and details may be added from other functional area point of view.

3.2.2 Data Model

3.2.2.1 Overview of the Mobility Request data model

This high-level class diagram shows the main classes and their relationships concerning the Mobility
Request class model.

Some class attributes aim at clarifying the contents and use of the class.

E ShopplngRequestConte
& validWithin [

Q UserlDToken'
|’ E Passenger
5 uniquelD : UserlD
—0 passengerName : Name S
*TpassenQ&ls dateOfBirth : Date 1] has Q Preferenc
| =5 contactinfo : String | » )

isD4finedBy

Q SearchOption

| & MobilityRequest |
I'.

[*] searchOptions

wishedDepartureDate =] WishedDepartureDatel
T ]

=] WishedArrivalDatj

[0.1] wishedArrivalDate_ ]

on | Bloewn |
origin

P | —5 hasName : Name |

destination

Figure 13: Mobility Request data model
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This data model shows the organization of the Mobility Request in IT2Rail.
The Mobility Request contains the following items:

e Some location items: these elements correspond to the origin and the destinations of the
Meta Journey, which are specified by the user in the Mobility Request;

e Some dates: the dates correspond to the moment when the user wants to start and/or finish
his trips;

¢ Some preferences: the Mobility Request contains the set of one-time preferences, which are
specified by the user. It contains also the user ID token to retrieve the user preferences,
which are stored in the Travel Companion Cloud.

3.2.2.2 Overview of the Itinerary Offer data model

This high-level class diagram shows the main classes and their relationships concerning the Itinerary
Offer class model.

Some class attributes aim at clarifying the contents and use of the class.
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| E Price | | E Tax |
5 Currency
5 Amount : Integer

=5 Currency
5 Amount : Integer

Ancillary services are not in the
scope of IT2Rail. This element
appears only as illustration,

referenci

[*] has

|E MobilityRequesq

E Retailer

5 uniquelD : RetailerlD
5 retailerCode
5 retailerName

[DetailledQuotation [

Passenger
e g

5 uniqueD : UseriD fare Product Qescription
== < [1..*] & passengerlD has
= Name : Name

"5 dateOfBirth : Date E AncillaryServic

5 contactinfo : String \, |
E ItineraryOfferitem

1..*] & hasReferenceToP: = i i 75 [0..1] typeOfFareProduct : Fare Type
Bl N “"| 5 uniquelD : tineraryOffertemiD andliprySenyice 5 [0..1] fareBasis : String

=0 (inishvalebie 0y 75 [0..1] serviceQuality : ServiceQuality

s B | itions : After: onditions — . S
— 7 [0..1] bookingClass : String
[*] itineraryOfferitem 5[] pay

[1.*] pas

E FareProductDescription

Y

5 onLineBooking : Boolean

fraryOffer

= fare Product Description
5[] Reference : String .7 & offeredProdud E Product D
= L =5[] customerFeedback : String . 5 [0..1] Description : String & satesconditions
Hi N 1sProviae: ™= S
\E Y [1..*] journey Y —5 productName : Name sales Condition$—
origip destination s> 5 Commercial Name
g B sourne ] L — E TravelExpert | 5 Internal Reference
~ - ravelEpispde  spefined = - R
H vLocation s " travelExpertName : Name =0 Ex:)nr:::tnondl.:n).ate bDateTlrpe -
e oy 5 [0..1] traveExpertCapabilties : String =0 sales o ons e o i I
isLocate. [ ] + L ST
L = - —] E T |Episod L. &t |EpisodelD et
- < ravelEpisode . ravelEpisode R
| arrivesAt [1..2] travel Episode Endpoint — E ProductProvider
iGeated depjarfjsAt 5 uniquelD : TravelEpisodelD
isLocate:

== Sy 75 productProviderName : String
—5[0..1] Duration : Time - = productProviderCode : String

Q PlannedDeparturehasDeparture Q InterchangeTravelEpisode |
5 departure : DateTime E TransportationService I

[L..*] isNgarBy 5 trasportationServiceCode : String
5 [0..1] Description : String

5 minimumConnectionTime : Float
75 timeUnit : String

epartsfrom

5 transportationServiceProviderName : String & wileage
| E StopPlace 75 transportationServiceProviderCode : String 5 Distance | E FareProduct ]
uniqueld - StopPlaceD 5 Accessibility : String [0.1] mileage gistanceUnit (=c i juniType : String |

L)
5 hasName : Name transportatipnService
=)

hasTimeZoneOffset : String

|E Segme;

[1..*] isSequenceOf

= RouteLinQ

[1..*] operates
[1..*] equipment

[*] hagStopPlace

sequenceOf (i.e. ordered list of relationships)
must be expressed in ontology

E Equipment

75 equipmentCode : String

startsAt and endsAt for a Routelink
must be different StopPlace but same
medeOfTRansport

Departure and Arrival are association classes
representing departsFrom(Vehicle, StopPlace) and
arrivesAt(Vehicle, StopPlace)

Figure 14: Itinerary Offer data model - Model reference: [CDB]L Shopping - Itinerary Offer
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This model shows the organization of the Itinerary Offers in IT2Rail.
The Itinerary Offer is a combination of Itinerary Offer items.

An ltinerary Offer item is computed by a travel expert and corresponds to a unique combination of
the following elements:

e Passenger(s). A passenger is defined by a set of preferences and his passenger ID.

e Travel episode(s). The travel episode is a part of the itinerary;

e Product(s). A product can be associated to the following elements: a reservation, a fare
product description and ancillary services.

Note: Ancillary services are not in IT2Rail scope.

The Itinerary Offer contains also the description of the itineraries, which join origins and destinations
specified in the Mobility Request.

3.2.2.3 Overview of the Network Data model

This high-level class diagram shows the main classes and their relationships concerning the Network
Data class model.

Some class attributes aim at clarifying the contents and use of the class.

© Networkstatistics |

3D getStatisticalData(travelExpertList TravelExpert[1..%], routeLinks:RouteLink[1..%])
{i} getTravelExpertList(OUT travelExpert:TravelExpertiD[0..%])

3 getstatisticalData & 9*““&5{5’“’"’1
! [ ]tryeIExpert ‘ Q statisticalDataProvider |
[1..*] routelinks 3
: H Travelexpertio 5 statisticalDataProviderName : Name
S SN— \ —05 [0..1] statisticalDataProviderCode : String
[*] travelExpertiD & isPfovidedBy

lg Routelin

[1..*] nétworkstatistics

] networkstatistics

startgfendsgt

< 75 [0..1] statisticsStartTime : Time

| B stopPlace | 75 [0..1] statisticsEndTime : Time

75 minimumElapsedTravelTime : Unsignedinteger
"5 averageElapsedTravelTime : Unsignedinteger |[0..1] transportServiceProvider | o uniguelD : TransportServiceProvideriD
5 [0..1] density : Unsignedinteger 5 TSPName : Name

75 serviceType : String | =5 [0..1] TSPCode : String

75 [0..1] validityStartDate : Date
5 [0..1] validityEndDate : Date
| 5 Frequency : String

Q transportServiceProvider |

75 hasName : Name

‘ 5 uniquelD : StopPlacelD
—O hasTimeZoneOffset : String

[*] hagStopPlace

Figure 15: Statistical Data for the Meta Route Explorer model

This model shows the organization of the Network Data in IT2Rail.
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The Network Data is a combination of Network daily statistics for a given list of RouteLinks.

These statistics are defined by a given Travel Expert.

3.2.2.4 Overview of the Itinerary model

This high-level class diagram shows the main classes and their relationships concerning the Itinerary
class model.

Some class attributes aim at clarifying the contents and use of the class.

E Metalourne;

\Q Meta Route!
[*] meta Route [

—

itinerary

origin destination origin

destination

[1..*] metaTravelExpertEpisode

( E StopPlace hasEndStopPlace s ")
H toction isLocatedst | =5 uniquelD : StopPlaceD :‘@ [L. ] travelExpert | H raveiexpert |
| =5 hasName : Name 5 hasName : Name HasStartStopPlace | ) LBV Sre il - NEIT!?. . ‘
o hasTimeZoneOffset : String | =3 [0..1] traveExpertCapabilities : String
e islocatedAt '[ T
[1..*] isMearBy isDefinedBy

['] hasStopPlace

[*] travel Episode
[0..1] hasAddress

E address - — H TravelEpisode ]
& travelEpisodeEndpoin
T streetAddress : String T uniguelD : TraveEpisodelD
| T city : String e 5 [0..1] Duration : Time:
[1..7] travel Episode Endpoint

Figure 16: Itinerary model

This model shows the relationships between the itinerary and other routing items like journey,
metaroute, travel episode, etc.
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3.3 BOOKING AND TICKETING

3.3.1 Description

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.

3.3.2 Data Model

3.3.2.1 Booking data model
This data model is used by BT Orchestrate Booking and BT Book Inventory functions (Figure 17).

|Q Dew(ﬂokmbl

bookingAndissuanceContext

=] ontext

& bookingAndissuanceContext

& retaiter
H peviceinto
75 uniqueD : RetailerlD —
5 retaderCode 5 traveiShopperDD : String
= ey —
5 retalerName 7,
/ devicelnfo

& Preference]
retailer
i [ﬁ has
(=] ntext

| E passenger

s | = uniguen : Userd

& passengerlD

| =5 passengerName : Name
| =5 dateOfBirth : Date
| =5 contactinfo : String

E ttineraryotter
5 uniquekd : kineraryOfferD

e

boakmgcun}mmlb

N

bookeaffineraryOffer

passehgerD

E TravelEpisode

5 uniqueD : TraveEpisodeD
510..1) Duration : Time

0..1] travelEpiso,
reservafion

[1.4] & trayelEpisodelD

B salesConditions
=5 Commercial Name
5 Internal Reference
5 Expiration Date : DateTime

|B sookingorchestratori has
[
B Quuti\lurT 1] & passengerlD
: wj\
B ttineraryottentem
5 unique : tineraryOffertemD
H Bookedtineranoffer ko——{ H 8ooking ko———{ [ BookingElement ] =5 unitsAvaiable : Integer
- 4o 53 .7 bookingElement. 511.] afterSalesCondt ferSalesCondt
5 staws Eoo\mgslutusT =5 status - BookingStatus '] 5 status : BookingStatus  bobreaCffertem | = oo eptedPaymentilode
=5 Reference - String 5 BookingReference : String =y a‘nummm by
5[] Reference : String
confirmedBooking

[=F<

>

bookingpgine
= Eoulmq[nqmj

| =5 name - string

enfitiementTd

El entitiement

+ i
5 confrmationMessage |~
=D e e

511 customerFeedback : String

hps

& clobaiQuotation|

[] DetailledQuetation lolobalQuotation

B fareproduct
= G String

fare Product Description

T sale: String
O Product & Conditions
75 (0..1) Description : String —
5 productName : Name E productProvider ‘

5 productProviderName : String

angillangervice

B Anditiaryservice]
=

fare Product Cescription

‘ B FareProductDescription

|2 oetaileaquotation|
[ ]

SalesPolicies. entitlement

5 Provideridentty

5 Signature - String
5 Status : EnttiementStatus.

[1.] token

& Token

5 uniqueD : TokenD

5 payloadState

5 Signature : String
playabieProductDescription : String

=5 Status : TokenStatus

E FormotPayment

5 formOfPaymentType : String

5 bankiD : String

5 bankName : Name

5 primaryAccountNumber : String
=5 validatyEndDate : Date

5 ssuanceCountry : String

=5 vendorCode : String

5 CVVCode : String

5 cardHolderName : Name

5 10.1] typeOfFareProduct : Fare Type
5[0..1] fareBasis : String

5[0..1] serviceQuaity : ServiceQuaity
5 [0..1) bookingClass : String

Figure 17: Booking engines data model

Model reference: [CDBI]L Booking Classes - Class Diagram Blank - FREL version: Diagram updated
(SVN Version: 814)

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
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Resource Ildentifier) are used as ID to provide reference to different services (Booking orchestrator
for instance).

3.3.2.2 Shopping data model
The high-level class diagram on Figure 14 shows the main classes and their relationships.

Some class attributes are given to clarify the contents and use of the class. This data model shows
the organization 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 customization 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.

3.3.2.3 Fulfilment data model
This high-level class diagram shows the main classes and their relationships (Figure 18).

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

Q Payment Mean
p— | & Token |
—0 Type = I E FareProductDescription
~5 Paymentinformation —5 payloadState

N 5 Signature : String 5 Type Of Fare Product : Fare Type
‘ E GuaranteedpriceBooking I 7 Fare Basis
{ ) T3 DisplayableProductDescription 75 serviceQualtty

‘ H entitiement ] : String 5 Booking Class
5 Legalinformation guaranteedpficeBooking —O Status : TokenStatus

5 ContractReference

E} SalesPolicies E ConfirmedBooking bookingElements fare Prodyct Description
—0O Provideridentity = ;

5 Signature : String 75 confirmationMessage Booknglements

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

T [minCard] =1

L [maxCard] =*

|

l >l B BookingElement

|

'''' 5 status : BookingStatus |

‘ Paymenﬂleferenceust | [ IssuingStatus . E DetailledQuotation

T [minCard] =1 ’ T Issued 5 ProviderSignature
T [maxCard] =* EC Partially lssued ~5 Merchantinformation

E Failed B TravelEpisode
5 [0..1] Duration : Time

Figure 18: FulfillmentEngine data model
Model reference: [CDBJL Fulfillment - Orchestrate & issuing - Classes (SVN Version: 814)
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This data model adds some detail regarding the payment means data and the status of multiple
bookings (BookingElements and ConfirmedBooking).

3.3.2.4 Payment data model
This high-level class diagram shows the main classes and their relationships (Figure 19).

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

|‘ PaymentReferenceLisq
T [minCard] = 1 ’
| T~ [maxCard] =*
{C} No duplicate :
|,
I ,[1..*] L
: |Q 3 ; BookingElements
| aymentReference |
: — — T [minCard] =1
x __o AuthorizationCode | T [maxCard] = *
i X | —O Transaction ID S —p—
i I
| .
i |
i |
H |
: P payment Mean !
v aymentPrhgress : [L.%]
p. p : W
B HE) PaymentPros ressl Payment Mean | )
_____ Nzseysanaas ‘ Y - | Q 2 ‘ Q BookingElement |
T [minCard] =1 5 Type == -
. i = :
@[ g | £ [maxCard] =* | —© Paymentinformation | | == Bookmgstatusl
|
|
v
[ PaymentStatus =
EC Authorized [ E URI l Q DetailledQuotation |
EL Unauthorized ‘% —5 ProviderSignature
EL AuthorizationConfirmed 2 IR vake) | =5 Merchantinformation |
EL TxBegin
EL Settled

Figure 19: 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.
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3.3.2.5 Validation data model

The following schema details the model used by Booking and Ticketing for the Entitlement and Token
that Transport Service Provider issue (Figure 20).
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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 20: 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;

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

3.3.2.6 Fare product data model

Burt
URT 5 URIvalue J

[ Restriction [E Class |E Parameter ‘ ] Retaler l
E Post sales process| Booking capability E:L Registered Customer E:L First Class __o Name f retailerCode ’
EL [Loyalty Program] benefactor EC Second Class 5 Value 5 retailerName
5 Type : Process . LS Ly
A . 1 | !
r 1 | 1
{ E Date | ' \
3 ! 5 Date : ; ;
S ¢ 75 M —_ ' ' )
f 2 L. L. 1.
Post-sales processes| StartDfvalidity L x]: L xl: L x]:
T [minCard] =1 ¢ e T =" Z
T [maxCard] =* [ delFere roduct l Appliable Restrictions | Available Class I | Parameters | | H price
post-salfs processes validity T [minCard] =1 ’ T [minCard] =1 ’ T [minCard] =1 } ‘__o Currency
5 Duration | T° [maxCard] =* T [maxCard] =*| T [maxCard] =* |

| =5 Amount

E dellFare Rules 3 |
Description appliable Restrictions amofint ApplifableFee
— = available Class
=9 LEEET ) pargmeters
—5 Term and Conditions
rice ‘l
applicable Fare rules ; l N )
Taxe Payment Mean
|E Customization Parameterst | ] passenger | g | Bra |
) == = =5 Name 5 Type
E FareProductDescription | [ —5 Class Of Product : Classl [ o 5} Preferencesl f __o P
- 4 - / _—O Description | ( =5 Paymentinformation
75 Type Of Fare Product : Fare Type A
— 2 1 |
fare Rules =0 Fare Basis ' !
X 5 serviceQuality ,
‘ B deliFare Rules 5 Booking Class Brexes | |PaymemMeans|
c I [minCard] =1 ‘ I [minCard] =1 ’
fare Product Description T [maxCard] =*) | I [maxCard] = *|
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Figure 21: 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 21) 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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3.4 TRIP TRACKING

3.4.1 Description

This chapter contains the functional / conceptual data model of the Trip Tracker interfaces. It must
be linked with the ontology.

3.4.2 Data Model

3.4.2.1 Activate Tracking data model
This diagram shows the main exchange items, classes and their relationships concerning the
request of the activate tracking data model.

Some class attributes aim at clarifying the contents and use of the class.
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Figure 22: Activate Tracking data model
Model reference: [CDB]L TT Activate Tracking
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This data model specifies the organization of the Activate Tracking with the following classes:

ActivationSelector — is an Enumeration type of values: activate, deactivate,
deactivate_silently;

Boolean — is a Boolean type with the meaning of the activation or the deactivation of the
tracking or the itinerary validation;

BookedOfferID — is used to uniquely distinguish each BookedOffer;

ConfirmedBooking — is a sequence of consecutive TravelEpisode(s). Each journey is based
on a couple of origin and destination;

Monitor — identifies the event source;

PreferenceRankCollection — is a collection of user preferences within the tracking activation
process and the aim is to receive those preferences, which are relevant for trip tracking;
This enables to customize Trip Tracker’s behaviour according to Traveller’s preferences;
RequestMessage — enables to request the Trip Tracker for sending the message to Travel
Companion;

Response — informs about the success/failure of taking the request into account;
SourceActivation — is a Boolean type with the meaning of the activation or the deactivation
of the listening of the event’s source;

String — is enumerating of the preferences in request;

TrackingEvent_ES — The event when the validation of the itinerary is not valid;
TTMessageContentType — corresponds to ,Message content®in TT Preferences;
TTMessageType — is also defined to easily distinguish the impact of the message
TTMonitor — the activation of the particular event source based on vehiclelD;
TTMonitorType — the determination of the particular event source;

UserID — is used to uniquely distinguish each user;

UserIDtoken —is used to uniquely distinguish each user.

3.4.2.2 Perform Event Processing data model

This diagram shows the main exchange items, classes and their relationships concerning the
display of the Perform Event Processing data model.
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Figure 23: Perform Event Processing data model
Model reference: [CDB]L TT Perform Event Processing

This data model specifies the organization of the Perform Event Processing with the following
classes:

¢ ArrivalDelay — the event related to the delay of the arrival;

¢ ArrivalDelayEvent — the structure of the event related to the delay of the arrival which is
logged for further processing in the Business Analytics;

o ArrivalDelayEventRules — the activation of the rules related to ArrivalDelayEvent. When the
rules are matched, they will be used as a threshold for determining which type of message;

o BookedOfferID — is used to uniquely distinguish each BookedOffer;

o DepartureDelay — the event related to the delay of the departure;

o DepartureDelayEvent — the structure the event related to the delay of the departure which
is logged for further processing in the Business Analytics;

e DepartureDelayEventRules — the activation of the rules related to DepartureDelayEvent;
When the rules are matched, they will be used as a threshold for determining which type of
message;

¢ Disruption — the disruption identified by event source which may have the impact on a

journey;

DisruptionEffect — the type of the disruption’s effect which Trip Tracker is able to recognize;
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e DisruptionStatus — determines the disruption’s status, whether the disruption is active,
whether it happened in the past or is expected/scheduled in the future;

o RequestDate — the timestamp identifying when the request for the activation/deactivation of
the rules was sent;

¢ RequestMessage — enables to request the Trip Tracker for sending the message to Travel
Companion;

e RulesConfirmation — confirmation of the rule’s activation or deactivation;

¢ RulesDeactivationRequest — the request related to the deactivation of the rules;

e StopPointStatus — the determination of the departure’s status: added, deleted, delayed,
and unchanged;

e TrackingEvent_ES - is the detected event from the events sources;

o TTMessageContentType — corresponds to ,Message content® in TT Preferences;

o TTMessageType —is also defined to easily distinguish the impact of the message;

e TTStopPlace — determines the place where the delay of the arrival/departure occurred;

e UserID —is used to uniquely distinguish each user;

e UserIDtoken —is used to uniquely distinguish each user.

3.4.2.3 User Interface data model

This diagram shows the main exchange items, classes and their relationships concerning the
request of the User Interface data model.
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Figure 24: User Interface data model
Model reference: [CDB]L TT User Interface
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This data model specifies the organization of the User Interface with the following classes:

o BookedOfferID — is used to uniquely distinguish each BookedOffer;

e LogMessage — the data structure related to the message which is logged for further
processing in the Business Analytics;

o PreferenceRankCollection — is a collection of user preferences within the tracking activation
process and the aim is to receive those preferences, which are relevant for trip tracking;
This enables to customize Trip Tracker’s behaviour according to Traveller’'s preferences;

o RequestMessage — enables to request the Trip Tracker for sending the message to Travel
Companion;

¢ SendMessage — aims at sending a message to the Traveller through the Travel
Companion;

¢ TTMessageContentType — corresponds to Message content in TT Preferences;

e TTMessageType —is also defined to easily distinguish the impact of the message,;

e UserID —is used to uniquely distinguish each user;

e UserIDtoken —is used to uniquely distinguish each user.

3.4.2.4 Trip Tracker’s Preferences data model

This diagram shows the main exchange items, classes and their relationships related to the Trip
Tracker’s preferences. This set of Trip Tracker's preferences is only a sample for the project
purposes. These preferences can be modified and extended in the follow-up projects.
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Figure 25: Trip Tracker’s Preferences data model (part 1)
Model reference: [CDB]L TT Preferences
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Figure 26: Trip Tracker’s Preferences data model (part 2)

Model reference: [CDB]L TT Preferences
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This data model specifies the organization of Trip Tracker’s preferences with the following classes:

e AutomaticTracking — Request journey tracking automatically, when a new itinerary is stored
in the CW;

o AltOfferinterestOption — Ask about interest in alternatives offering, where applicable;

¢ Informationinterest; Warninginterest — Enable/disable receiving messages of selected type;

e Cancellation; Rerouting; Platform; FirstClass; DiningCar; Refreshment; WC;
AirConditioningHeating; WiFi; Newspapers — display only messages selected by the user,
i.e. avoid displaying unwanted messages;

o DelayNotificationTreshold — Don’t display a warning, when the delay is less than given time;

e ConnectionTimeTreshold — Don'’t display a warning, when remaining connection time is
less than given value;

o DifferenceConnectionTimeTreshold — Don't display a warning, when the difference between
remaining and minimum connection time is less than given value;

¢ MessageDuplication — Don’t display the same message again, if less than given time since
the last display elapsed;

¢ DelayChanged — Consider the delay unchanged (so the delay message still the same), if it
has changed by less than given value.

3.4.2.5 Manage Alternatives data model

This diagram shows the main exchange items, classes and their relationships concerning the request
of the Manage Alternatives data model.
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Figure 27: Manage Alternatives data model
Model reference: [CDB]L TT Manage Alternatives
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This data model specifies the organization of the Manage Alternatives with the following classes:

e AltResponse — is the response whether the check of alternatives was successful or not;

o BookedOffer — is a sequence of consecutive TravelEpisode(s). Each journey is based on a
couple of origin and destination;

o BookedOfferID — is used to uniquely distinguish each BookedOffer;

e GeoCoordinates — Coordinates of a point expressed in decimal format (WS84);

e [tineraryOffer — is the response in the form of the offer of the alternatives to the request of
the alternatives;

e MobilityRequest — is the Traveller’s query for travel information about a specific itinerary;

e nOKReason — identifies travel episodes for which the checking was not successful;

¢ RoutesQuery — the selected route by the Traveller — the origin, the destination and the
transport mode;

o SendMessage — aims at sending a message to the Traveller through the Travel
Companion;

o TimeStamp — the moment when the Trip Tracker received the request for the calculation of
alternatives;

e TTMessageType — is also defined to easily distinguish the impact of the message;

e UserID —is used to uniquely distinguish each user;

o UserlDToken — is used to uniquely distinguish each user.
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3.4.2.6 BA Cooperation data model
The following diagram shows the main exchange items, classes and their relationships concerning
the request of the BA Cooperation - CEP data model.
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Figure 28: BA Cooperation - CEP data model
Model reference: [CDB]L TT BA Cooperation CEP

This data model specifies the organization of the BA Cooperation - CEP with the following classes:

e ArrivalDelayEvent — the event related to the delay of the arrival,

¢ ArrivalDelayEventRules — the activation of the rules related to ArrivalDelayEvent. When the
rules are matched, they will be used as a threshold for determining which type of message;

o DepartureDelayEvent — the event related to the delay of the departure;

e Date — date on the basis of which all the required information about the events shall be
sent;

o DepartureDelayEventRules — the activation of the rules related to DepartureDelayEvent.
When the rules are matched, they will be used as a threshold for determining which type of
message;

o RequestDate — identifies the date when the request for the activation/deactivation of the
rules was sent;

¢ RulesDeactivationRequest — the request related to the deactivation of the rules;

e TTStopPlace — the determination of the place where the delay of the arrival/departure
occurred.
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The following diagram shows the main exchange items, classes and their relationships concerning
the request of the BA Cooperation - alternatives data model.
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Figure 29: BA Cooperation - alternatives data model
Model reference: [CDB]L TT BA Cooperation Alternatives

This data model specifies the organization of the BA Cooperation - alternatives with the following
classes:

e AverageStops — the average of the AverageAlternatives field;

o MaximumPrice — the maximum of the AveragePrice field;

e  MinimumPrice — the minimum of the AveragePrice field;

¢ NumberAlternatives — number of alternatives submitted in given period;
o ProccessingTime — average of the ProcessingTime field;

e TransportationMode — count of the TransportStops field by type;

e TravelMaximumTime — the average of the TravelMaximumTime field;

¢ TravelMinimumTime — the average of the TravelMinimumTime field.
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3.5 TRAVEL COMPANION

3.5.1 Description

The following chapter is describing the data organization and structure from Travel Companion point
of view; These elements are used in the interface definition of the Travel Companion components;
Such elements may be reused and detail may be added from other functional area point of view;

3.5.2 Data Model

Within the Travel Companion application, the Tapping Modules are manipulating the data
described in the following schema,;
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Figure 30: Tapping module data model

This diagram shows the relationship between the Token and the TappingModule; The Token is
compatible with an identified version of a TappingModule that must be used to perform the validation
process; How does the TappingModule uses the Token is implementation dependent.

Figure 31 shows some of the types of data that are referenced in the operations invoked and called
on TC; It does not show all types of data which TC handles, but only those that are more specific to
it, which are essentially, though not only, the ones that TC generates.
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Figure 31: Classes defining the types of data specific to TC

More precisely, the information that TC generates is in particular related to the traveller: her identity,
her preferences, etc;

Naturally, TC handles many kinds of data related to the traveller’s trips, such as itineraries, offers,
bookings, entitlements, and so on; However, for simplicity these data are not described in this
document, but they are left for companion specifications of other IT2Rail modules.
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3.6 BUSINESS ANALYTICS

3.6.1 Description

The next section contains the class diagram designed by using the Capella tool as well as a short
description of each involved class;

3.6.2 Data Model

3:6:2:1 Overview of the BA internal data model

The following figure (Model reference: “{CDB]L BA Internal Data’diagram, SVN version 794)
describes the data needed by WP6 to compute its KPIs:

D naetDisruption

5 Recoveryrine  Doube

] ticketDistuption [ ticetDisription

O snoppingcart 0.4] snoppingCart

54 ShoppngCartd - Stng
3 Status : String

& travel

Tt

€1 tigket 1. travel travel

&travel

0.3 2RCustomer

5 zRcustomer

| =55 2Rcustomena - stng

0.4] & 2RCustomer

1.4 inelink

ik
& iRsen
O 2Rsernce
54 2RServiod-Simng
B Strng
.1) customersatisfactionsureyl

Figure 32: The Business Analytics internal class diagram

A brief description of the employed classes follows:

Link: Itis a pair of consecutive stopping places; It is characterized by departure and arrival stopping
places, and length;
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Line: Represents the key element of the transportation network, e;g; a train line or a flight; It is
characterized by departure and arrival stopping places, scheduled departure and arrival times, and
a flag indicating whether this line is green;

LineLink: Connects a line with the links which it encompasses; It is characterized by the scheduled
arrival and departure times, and by the number of the link within the line;

Route: Fragment of the line, delimited by two stops; It is associated with its line, and characterized
by the numbers of the delimiting stops;

Travel: Travel of a line, executed in a specific date; It is associated with its line, and characterized
by the actual departure and arrival times;

TravelLink: Connects a travel with the links which it encompasses; It is characterized by the actual
arrival and departure times, and by the number of the link within the travel;

Entitlement-WP6: Entitlement for traveling; It is associated with a route and a travel; It might be
associated with a shopping cart, if it was bought online, and with a customer, if the customer is a
registered IT2Rail user; It is characterized by purchase date and paid price;

DisruptiveEvent: Represents an event which has an impact on a travel; It is associated with the
disrupted travel,

EntitlementDisruption: Connects the disruptive events with the entitlements they affected; It is
characterized by the recovery time;

CustomerSatisfactionSurveyTravel: Represents a survey conducted to assess the satisfaction of
a user about a specific travel; It is associated with the surveyed travel, and characterized by the
score provided by the user;

CustomerSatisfactionSurveyLink: Represents a survey conducted to assess the satisfaction of a
user about a specific link; It is associated with the specific link, and characterized by the score
provided by the user;

TravelSentimentAnalysis: Represents the sentiment analysis executed on the data derived from
social networks regarding a specific travel; It is associated with the analyzed travel and characterized
by the number of positive and negative retrieved posts;

ShoppingCart: Represents a shopping cart for entitlement purchase; It is characterized by a status,
i;e; “completed”, “abandoned” or “in use”;

I2RCustomer: Represents a customer registered within IT2Rail;
I2RService: Represents an ancillary service provided by IT2Rail;

I2RServiceUsage: Represents the usage of an IT2Rail service by an IT2Rail user, in a specific date;
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The following figure (Model reference: “[CDB]L BA KPI” diagram, SVN version 794) shows the main
exchange items, classes and their relationships concerning KPIs:

B ket

5 Name : String
5 Class : String

—5 Description : String
| 5 Algorithm : String
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[*] kPIEvaluation

[1.] kPI

kPIEvaluation

E KPIInputParamete
[*] kPIInputParameter—
| —> Name : String J

inputParameter

[*] instantiatedInputParameter

[ kPlinstantiatedinputParameter (] kpinstantiatedinputParameter|

|, Q KPIEvaluation
|\__o Timestamp : DateTime

kPIEvaluation

[1..*] kPIEvaluationOutput

"5 & Key : String

] kpiEvaluationOutpu

5 Value : String )

[ 75 Value : String

J

This should be an association

class

Figure 33: The Business Analytics KPI class diagram
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4. INTERFACES

4.1 GENERAL OVERVIEW

On this section it will be described the operations available per interface; This description will be
done using the following interface description structure:

Interface ID:

Interface Name:

Purpose of the
Interface

Requestor:

Provider

Description:

Preconditions:

Postconditions:

Request / Input

Response / Output

Exceptions:

Notes and Issues:
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4.2 INTERFACES IN DETAIL

4.2.1 Interoperable Framework interfaces

The list of interfaces provided by the Interoperability Framework:

Name Purpose

Interface 1 — Location Identification Provide list of Locations with geo coordinates

Interface 2 — Location Resolver Provide list of Stop Place within a given radius of a
Location

Interface 3 — Travel Expert Resolver | Associate Meta Travel Expert Episode with
corresponding Travel Expert service descriptors

Interface 4 — Network Statistics Provide Network data statistic as a list of
RouteLinks with associated statistics information
Provide list of Travel Experts registered in

Semantic Web Service Registry;

Interface 5 — Navitia Decoder Return Decode Confirmed Booking
ItineraryOfferltem Stop Place and Transportation
Vehicle data elements in the Navitia coding
convention

Interface 6 — Travel Expert Broker Provide a proxy to external, heterogeneous Travel
Experts for shopping

Interface 7 — booking Engine Broker | Provide a proxy to external, heterogeneous Travel
Experts for booking
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Location Identification

Interface ID:

1

Interface Name:

| Q Locationldentification |

|‘_ geoCodel ocations(INOUT location:Location{1..*]) throw s Except}'on‘i-ﬂ'l'FB(cep(ionJ

Purpose of the

Provide list of Locations with geo coordinates

Interface

Requestor: Travel Companion (Travel Companion component)
Provider GeoCoding service

Description: Provide list of Locations with geo coordinates

Preconditions:

Url encoded string for location name

Postconditions:

Zero, one or more locations with geo coordinates returned

Exchange Items

Q Locationidentification ]

|\{§} geoCodeL ocations(INOUT location:Location[1..*]) throw s Exception. HTTPException I

£3 geoCodelocations

-
-

s ~ ~ Exgeption

_ - #.7*] location — ~<

s B GeoCoordinates e

’ H Location \Q HTTPException
5 latitude : Float

| =5 hasName - Name [0..1] hasGecCoordinates =5 longhude - Eioat g

[0..1]
[0.1]F ddress

‘ Q Address |

} 75 streetAddress : String

| =5 city : String
Exceptions: Http exception for invalid request or no results
Notes and
Issues:
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Location Resolver

Interface ID:

2

i

Interface Name:

O LocationsResolver

| {:{} Get Stop Places (IN LocationsQuery:LocationQuery[1..%])} : returns LocationeQueryRespense: LocationsQueryR)

Purpose of the

Provide list of Stop Place within a given radius of a Location

Interface
Requestor: Travel Shopping (Travel Shopping component)
Provider Location Resolver
Description: Provide list of Stop Place within a given radius of a Location
Preconditions: Valid LocationQuery

Postconditions:

Zero, one or more StopPlace returned

Exchange Items

Get Stop
B places

I tctionsQuery [ LocationsQueryResponse

| B Locationquery QE LocationsQuer ;
‘__c modeOTransport : ModeOransport L J

=5 Infrastructure : String
[0.1] addtess & Address
5 strestAddress : Siring

5 radius : Float
hasAddress

E Tdentifi ) s

| Identmercontej
T |

|Q StopPlaceCade

& hasLdrationCode

& validWithin

=5 [0..1] cityName : String

[1.7] requestedLocgtion

] stopbigee
B stopPlace

A = pataProvide
=5 stopPlacelame : Hame hasDatarrovider

=% isForTransportiods : ModeOfTransport -

\ N\

Alrporq ‘qusstamﬁ‘
] | ]

isLocatedAt l’

B Location  [<foar 1
5 name : Name

geoCaordfnates

E GeaCoordinates

=5 latitude : Float
=5 longitude : Float

‘E PmntOﬂnteresj

_ [D.1]  hasStartDateTime

‘Q Happening™— hasEndDateT\mE Dam""gl
1

E MEtroStat\or;‘
[

E Ra\lStat\or;‘
[ ] 1

B

Exceptions:

Invalid request

Notes and Issues:
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Travel Expert Resolver

Interface ID: | 3

Interface Name: |

| {§} Get Travel Experts (IN Routing items:Meta Travel Expert Episode[1..*]) : returns Routing items with Travel Expert:Meta Travel Expert Epizode |

QO TravelExpertResalver |

Purpose of the

Associate Meta Travel Expert Episode with corresponding Travel Expert

Interface | service descriptors
Requestor: | Travel Shopping (Travel Shopping Components)
Provider | Travel Expert Resolver
Description: | Associate Meta Travel Expert Episode with corresponding Travel

Expert service descriptors

Preconditions:

Valid Meta Travel Expert request

Postconditions:

Zero, one or more Travel Expert service descriptors are associated with
input Meta Travel Expert Episode

Exchange Items

‘ Q TravelExpertResolver

(&8 getTravelExpertsList(IN Routing items:Meta Route[1..9) - returns Routing tems w ih Travel Expert:Meta Route |

£ getTravelExpertsList
| 1
[1..*] Routing jtems

|
W \#*] Routing items with Travel Expert

}E Meta Route|
0.9
meta Travel Epert Episode

‘E Meta Travel Expert Episode

staﬁSt

B stoppiace

5 unigueD : StopPlaceD
5 hasName : Name [*] hasStopPlace
75 hasTimeZoneOffset - String

vicelmpl
E ServiceDescriptor hasServiceimplementation

) Commerc‘am"‘e‘ __Name> E ServicelmplementationJar|

5 serviceProvider - Name 75 namedJar - Name
5 serviceD: URI 75 mainClass : Name
5 serviceEndPoint : URI 5 jarri: URI

[*] hasTravelExpe
‘ B wavelexpert
‘ 75 travelExpertName - Name

Exceptions:

Invalid request

Notes and Issues:

Additional notes, issues and comments
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Network Statistics

Interface ID:

4

Interface Name:

) MetworkStatistics ]

2> getStatisticalDataltravelExpertList TravelExpert[1..*], routeLinks:RouteLink{1 ..*]}‘
{3} gefTravelExpertList{OUT travelExpert TravelExpertiD{0..*]}

Purpose of the

Provide Network data statistic as a list RouteLinks with associated statistics

Interface information
Provide list of Travel Experts registered in Semantic Web Service Registry
Requestor: Travel Shopping (Travel Shopping component)
Provider Network Graph Manager
Description: getStatisticalData operation: Provide Network data statistic as a list

RouteLinks with associated statistics information
getTravelExpertList operation: Provide list of Travel Experts registered in
Semantic Web Service Registry

Preconditions:

getStatisticalData operation: Travel Expert Id
getTravelExpertList: none

Postconditions:

getStatisticalData operation: zero or more RoutelLinks with associated
statistics
getTravelExpertList operation: zero or more TravelExpertID

Exchange Items

etTravelExpert
& g P

3> getStatisticalData List

+ ) ; ;
! f ]tr%e\&cpert ‘ E statisticalDataProvider ‘
[1..*] foutelinks i i —
! |E ULETE =Ty 5 statisticalDataProviderName : Name
P E— | =5 [0..1] statisticalDataProviderCode : String

[*] trafelExpertlD & isProvidedBy

[1..*] nétworkStatistics

Q MNetwarkStatistics

startsfiends,

it
E StopPlace
5 hashame : Name
5 hasTimeZone0ffset : String |
¢

[*] hagStopPlgce

TG [0..1] statisticsStariTime : Time:

T [0..1] statisticsEndTime : Time

Z% minimumElapsedTraveTime : Unsignedinteger
T averageElapsedTravelTime : Unsignedinteger
G [0..1] density : Unsignedinteger

"G serviceType : Siring

TG [0..1] validityStartDate : Date

5 [0. 1] validityEndDate : Date

| =G Freguency : Siring

E transportSerwceProviderl

[0.1] transportServiceProvider

—5 TSPName : Name |
|5 [0..1] TSPCode : String |

Exceptions:

Invalid request

Notes and
Issues:
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Navitia Decoder

Interface ID:

5

Interface Name:

|‘ Q NavitiaDecoder l

|{§} DecodetineraryDisruptions(IN bookedOff er-ConfirmedBooking[1..%]) : returns disruptionDecodediinerary Off erkem ConfirmedBooking |

Purpose of the

Return Decode Confirmed Booking ItineraryOfferltem Stop Place and

Interface Transportation Vehicle data elements in the Navitia coding convention
Requestor: Trip Trackler

Provider Disruption Navitia Decoder

Description: Provide codes in the Navitia convention for elements of the itineraries of a

Confirmed Booking

Preconditions:

Valid Confirmed Booking

Postconditions:

Confirmed Booking itinerary associated with Navitia codes

Exchange Items

\ Q NavitiaDecoder ]

Hg} DecodekineraryDisruptions(IN bookedOff er-ConfirmedBooking[1..*]) : refurns disruptionD rerary Off erkem:Confir \,J

{,{:} DecodeltineraryDisruptions
‘ \

‘
[1..*] bockedOffer ‘\

1E NavitiaDisruptionCodes

[1..*] navitiaDisruptionCodes

\
,‘ disruptionDecodedltineraryOfferitem
\ ’
S R A—
Q ConfirmedBooking
75 confirmationMessage
75 issuing - lssuingStatus

E ItineraryOfferitem

75 unigueD : tineraryOfferkemD

T mios )| bookedOfferitem | O unisAvaiiable - nteger
E Bookingtlement 75 [1..7] afterSalesConditions : AfterSalesConditions
"5 status : BookingStatus 5[ paym tedPay

"5 onLineBooking : Boolean
75 [*] Reference - String
5[] customerFeedback : String

E Booking [1..*] bookingElement

75 status - BookingStatus
~5 BookingReference : String

Exceptions:

Invalid Confirmed Booking

Notes and
Issues:
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Travel Expert Broker

Interface ID:

6

Interface Name:

Q) TravelExpert Broker

‘ {§ Get tinerary Offer tems(IN Routing tems:Meta Travel Expert Episode[1..7], IN Date tems:Date{1..*], IN User preferences:Preferences) : returns tineraryOfferitems:tineraryO ffertem

Purpose of the

Provide a proxy to external, heterogeneous Travel Experts for shopping

Interface

Requestor: Offer Builder (Travel Shopping Component)

Provider Semantic Broker

Description: Return ItinerayOfferltems for Meta Travel Expert Episodes from external,

heterogeneous Travel Experts

Preconditions:

Travel Expert ontology and mappings loaded in Broker Ontology Manager

Postconditions:

Zero, one or more ltineraryOfferltem returned

Exchange Items

Get Ttinerary
@ Offer ltems
- ™.
el A | hE
- e | TtifferaryOff erftems
Userpreferences I Tl
- o, ~

E ItineraryOfferltem

( . [ R 5 offertemProvider : Name
r L. Rdutlng items "~ 75 unitsAvailable : Integer
[1..*,]Ifate itams : 5 [1..% salesConditions : SalesConditions.
’ ! T [1..%] afterSalesConditions : AfterSalesConditions.
. R 5[] paymenthode : AcceptedPaymentiode

|E Meta Travel Expert Episode\| .4

I )
[*] travel exp (
[L..*] travel Episode

|E Travel Episode;

Preferences

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

¢
‘E Date |

— Date |

isCalculatedBy

E Travel expert |

o travelExperthame : Name
T travelExpertProvider : Name
"o travelExpertCapabilties : String

Exceptions:

Missing mappings or schemas, unreachable or unavailable external Travel
Experts

Notes and
Issues:
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Booking Engine Broker

Interface ID:

Z

Interface Name:

| Q Booking Engine Broker |

{Q} suebntitiements (N theBooking Booking) - returns theConfirmedBooking ConfrmedBooking
£ CanceiBooking(IN theConfirmedBooking ConfirmedBooking) - returns theCanceledOrder-CanceledOrder
83 BooktineraryOff ertem{IN tineraryOff erkems RineraryOff erten{1..*], N passenger-Passenger[1..*]. N travelExpertTravelExpert)

Purpose of the
Interface

Provide a proxy to external, heterogeneous Travel Experts for booking

Requestor:

Booking Orchestrator (Booking and Ticketing Component)

Provider

Semantic Broker

Description:

Return Booking (inventory lock), Confirmed Booking with Entitlements or
Booking Cancelation

Preconditions:

Travel Expert ontology and mappings loaded in Broker Ontology Manager

Postconditions:

Zero, one or more Booking, Confirmed Booking or Cancelled Booking
returned

Exchange Items

‘ Q Booking Engine Broker W

3 IssueEnitiements (N theBooking Booking) - returns theConfirmedBaoking ConfrmedBooking
£ CancelBooking(M theConfirmedBooking ConfirmedBaoking) - refurns theCanceledOrder-CanceledOrder
83 BooktineraryOffertem(N tineraryQff erfems tineraryOfferfeni1..), N passenger-Passenger[1.*], M travelSxpert-TraveExpert)

" B itinerary0fieritem

5 uniqueD - EineraryOffertemD

5 unitsAvailable - Integer

(1. afterSales Condilions - AfterSales Congilions
5[] paymenthlode - Accaptedaymenthade

o w % onLineBooking - Boolean

travelExpert 5[] Reference - String
B sooking
o= = stats BookingStatus
% BookingRefersncs - String

[1..*] itineraryOfferitems
3 BookitineraryOfferitem @ — = — = = — = - —— - — - =

[1.;}Bassenger

S W —
5 - .
& passenger ‘ B wavelespert
5 unigueD: UserD =i
e | = traveExperiName : Name
5 passengeriame : Name e

5 dateOfBirth : Date
T contactinfo - String

| =5[] customerFeedback : String

theBooking- =

-

onfirmedBooking
£ IssueEntitiements.ge - - — - - - theCenfirmedSocking ______ ContameESE
PPt 7| = confimationMessage
theConfirmedBoofing =5 issuing - bsuingStatus

-
theCanceledOrder

@ CancelBooking|, _ __ ___ __ _theCanceledOrder B canceledOrder

Exceptions: Missing mappings or schemas, unreachable or unavailable external Travel
Experts

Notes and

Issues:
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4.2.2 Travel Shopping interfaces

This is the list of functional exchanges provided by the shopping:

Name

| Purpose

Mobility Request Manager

Interface 8 — Send Mobility Request

This functional exchange provides the mobility
request

Shopping Orchestrator

Interface 9 — Send Mobility Request
with Traveller Preferences

This functional exchange provides the mobility
request with the customer preferences

Interface 10 — Decode Mobility
Request

This functional exchange retrieves the list of stop
places

Meta Route Explorer

Interface 11 — Send Mobility Request
with Stop Places

This functional exchange provides the mobility
request with the list of associated stop places

Offer Builder

Interface 12 — Send Mobility Request
with Traveller Preferences, Smartest
Routes and Travel Experts List

This functional exchange provides the mobility
request with the customer preferences, the list of
associated stop places and the list of associated
travel experts

Interface 13 — Get Offer Item List

This functional exchange is used to Get Offers from
a specific Travel Expert, for the Meta Travel Expert
Episodes relevant to this Travel Expert;
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Mobility Request Manager

This Component provides one Interface to IT2Rail compliant systems;

Interface 8 - Send Mobility Request

Interface ID: | 8

Interface Name: | Send Mobility Request

Purpose of the | This Interface receives a mobility request from the Travel Companion
Interface

Requestor: | TC Shopping (PA)

Provider | TS Manage Mobility Request

Description: | This Interface receives a mobility request from a Traveller who is using
the Travel Companion mobile app;

Preconditions: | Atraveller wants to know more information regarding specific itineraries;
A mobility request is issued by the Travel Companion mobile app;

Postconditions: | The Mobility Request Manager retrieves user preferences from Travel
Companion Cloud then a mobility request enriched with Traveller
Preferences is sent to the Travel Shopping Orchestrator;

Request / Input | Mobility Request (see Capella Model)

Response / Output | ItinerayOffer (see Capella Model)

Exceptions:

Notes and Issues:
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Shopping Orchestrator

This function provides two Interfaces to IT2Rail compliant systems;

Interface 9 - Send Mobility Request with Traveller Preferences

Interface ID: | 9

Interface Name: | Send Mobility Request with Traveller Preferences

Purpose of the | This Interface sends a mobility request enriched with user preferences;
Interface

Requestor: | TS Manage Mobility Request

Provider | TS Orchestrate Shopping

Description: | This Interface sends a mobility request along with user preferences to
the Shopping Orchestrator;

Preconditions: | The Mobility Request Manager collected user preferences from Travel
Companion;

Postconditions: | A mobility request with traveller preferences is forwarded to the Travel
Shopping Orchestrator in order to decode the mobility query;

Request / Input | Date, MetaJourney, PreferenceCollection (see Capella Model)

Response / Output | ItineryOffer (see Capella Model)

Exceptions:

Notes and Issues:
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Interface 10 - Decode Mobility Request

Interface ID: | 10

Interface Name: | Decode Mobility Request

Purpose of the | Decode locations
Interface

Requestor: | TS Orchestrate Shopping

Provider | TS Decode Mobility Request

Description: | Provide list of Stop Place within a given radius of an identified Location

Preconditions: | Valid LocationQuery with Identified Location

Postconditions: | Zero, one or more StopPlace returned

Request / Input | Location Query (see Capella Model)

Response / Output | LocationsQueryResponse (see Capella Model)

Exceptions: | Invalid request

Notes and Issues: | Additional notes, issues and comments
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This function provides one Interface to IT2Rail compliant systems;

Interface 11 - Send Mobility Request with Stop Places

Interface ID: | 11

Interface Name: | Send Mobility Request with Stop Places

Purpose of the | To provide a list of meta routes

Interface
Requestor: | TS Orchestrate Shopping
Provider | TS Select Smartest Routes
Description: | The service provides a list of meta routes to reach an end point from a

start point for each meta journey requested;

Preconditions:

The travel shopping orchestrator provides a mobility query containing:

o Alist of Meta journeys; For each Meta journey, the user needs
to precise the origin and destination points with the nearest
Stop Places;

e Possibly travellers’ information and search options;

Postconditions:

The process provides the list of smartest routes covering the meta
journey requested,;

Request / Input

Date, StopPlaceCode, MetaJourney, PreferenceCollection (see
Capella Model)

Response / Output

Date, StopPlaceCode, MetaJourney, MetaRoutes (see Capella
Model)

Exceptions:

Notes and Issues:
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Offer Builder

This function provides three Interfaces to IT2Rail compliant systems;

Interface 12 - Send Mobility Request with Traveller Preferences, Smartest
Routes and Travel Experts List

Interface ID: | 12

Interface Name: | Send Mobility Request with Traveller Preferences, Smartest Routes and
Travel Experts List

Purpose of the | To return a list of aggregated itinerary offers
Interface

Requestor: | TS Orchestrate Shopping

Provider | TS Build Offer

Description: | To return a list of aggregated itinerary offers with transport number,
schedule and price

Preconditions: | The travel shopping orchestrator provides a request containing a list of
smartest routes and the travel experts to call for each route;

Postconditions: | The process returns a list of aggregated itinerary offers;

Request / Input | Meta Route, TravelExpert, Date, PreferenceCollection (see Capella
Model)

Response / Output | ltineraryOffer (see Capella Model)

Exceptions:

Notes and Issues:

ITR-WP7-D-THP-059-09 Page 61 of 114 14/11/2018



2Rail

Contract No. H2020 — 636078

Interface 13 - Provide Offer Detail For Offer Display

Interface ID: | 13

Interface Name: | Provide Itinerary Offer Details

Purpose of the | This Interface provides itinerary offer details
Interface

Requestor: | Ticketing & Booking: BT Orchestrate Booking

Provider | TS Build Offer

Description: | The Offer Builder temporary stores itinerary offer details; These details
are used by other WP;

Preconditions: | An application requests details related to a given itinerary offer;

Postconditions: | Itinerary offer details are provided to the requestor

Request / Input | ItineraryOfferRefID (see Capella Model)

Response / Output | ItineraryOffer (see Capella Model)

Exceptions:

Notes and Issues:
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The following table displays the list of operations available per interface; The “Name” column is the

name of the interface followed by “:
provided by the Booking & Ticketing;

and the name of the operation; This is the list of interfaces

Name

Purpose

Manage Entitlement Token

Interface 14
ManageBookingEntitlementTokenl:putEntitlementTok
enCW

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

Interface 15 —
ManageBookingEntitlementTokenl:updateTokenCW

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

Interface 16 —
ManageBookingEntitlementTokenl:putBookingCW

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

Manage Booking

Interface 17 — ManageBookingl:BookltineraryOffer

This interface should be invoked to book
an itinerary offer;

Interface 18 — ManageBookingl:Lockinventory

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

Interface 19 —
PayBookingAndlssueEntitlementl:Pay&lssueltinerary
Offer

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

Interface 20 —
PayBookingAndIissueEntitlementl:Generate
Entitlements Tokens

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

Interface 21 — PayBookingAndlssueEntitlementl:
Cancel Entitlements Tokens

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

Validate Token B&T

Interface 22 — ManagePayloadl:GetPayload

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

Interface 23 — ManagePayloadl:UpdatePayload

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

Interface 24 —
ConsumePayloadl:ValidateAndConsumeToken

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

Purpose

Manage Entitlement Token

Interface 25 — AlterTokenl:AlterToken

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

Publish Ticketing Data

Interface 26 — TicketingPublishingl:PublishTopologies

This interface provides the current
ticketing logical and physical topologies;

Interface 27 —
TicketingPublishingl:PublishFareProductsAndRulesDe
scriptions

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

Interface 28 —
TicketingPublishingl:PublishFareProductsAndRules

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

Manage Offer Iltem

Interface 29 — ManageOfferlteml:GetOfferltemList

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

Interface 30 — ManageOfferlteml:UpdateOfferitem

This interface should be invoked to
update an Offerltem with an altered
CustomizationParameters;

Interface 31 — ManageOfferlteml:GetPrice

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

Manage Payment

Interface 32 —
ManagePaymentl:BeginPaymentTransaction

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

Interface 33 — ManagePaymentl:VerifyAuthZCode

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

Interface 34 — ManagePaymentl:AuthorizePayment

This interface should be invoked to
request the authorization of the payment
in the two-step payment process;

Interface 35 — ManagePaymentl:SettlePayment

This interface is to settle the payment;
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Manage Entitlement Token

This Component provides three interfaces to IT2Rail compliant systems;

Interface 14 - ManageBookingEntitlementTokenl:putEntitlementTokenCW

Interface ID: | 14

Interface Name: | putEntitlementTokenCW

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

Requestor: | Travel Companion

Provider | Booking & Ticketing

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

Preconditions: | None

Postconditions: | None

Request / Input | GuaranteedPriceBooking | M A booking where all booked
ItineraryOfferltem’s prices are
guaranteed

Entitlement M The contract stipulated between

the Offer Provider and the
Customer for the associated
ItineraryOfferltem

Token List M The list (array) of token (ID);

UserIDToken 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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Interface 15 - ManageBookingEntitlementTokenl:updateTokenCW

Interface ID: | 15

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

Preconditions: | None
Postconditions: | None
Request / Input | Token M The expression of an entitlement in
an involved organization used to
perform the trip
ValidationContext M The context of the validation
TokenID M The TokenlD is the pointer
identifying a unique token
EventDateTime M The time stamp of the occurred
event
UserIDToken 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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Interface 16 - ManageBookingEntitlementTokenl:putBookingCW

Interface ID: | 16

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

Preconditions: | None

Postconditions: | None

Request / Input | BookinglD M The BookinglID is the pointer
identifying a unique booking
UserIDToken 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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This Component provides five interfaces to IT2Rail compliant systems;

Interface 17 - ManageBookingl:BookltineraryOffer

Interface ID: | 17

Interface Name: | BookltineraryOffer

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

Interface
Requestor: | Travel Companion
Provider | Booking & Ticketing
Description: | This interface should be invoked to book an itinerary offer;

Preconditions:

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

Postconditions: | None
Request / Input | ItineraryOfferReflD M URL pointing to the Valued
Itinerary Offer that the customer
chose to book and pay for; The
offer to be booked;
Passenger List M The list (array) of passenger (ID);
DeviceTokenID M The DeviceTokenlD is the pointer
identifying a unique device
Response / Output | BookinglD M The BookinglID is the pointer
identifying a unique booking
Exceptions: | None
Notes and Issues: | None
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Interface ID: | 18

Interface Name;

LockIinventory

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;
Preconditions: | None
Postconditions: | None

Request / Input

[tineraryOfferltem 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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Interface 19 - PayBookingAndlssueEntitlementl:Pay&IssueltineraryOffer

Interface ID: | 19

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;

Preconditions: | None

Postconditions: | None

Request / Input | FormOfPayment M The type of the payment process
BookingID M The BookinglID is the pointer
identifying a unique booking
UserIDToken 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
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Interface 20 - PayBookingAndlssueEntitlementl:Generate Entitlements
Tokens

Interface ID: | 20

Interface Name: | Generate Entitlements Tokens

Purpose of the | This interface should be invoked to issue the Entitlements and Tokens of a
Interface | 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
PaymentReferencelList 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;

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 ItineraryOfferltem

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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Interface 21 - PayBookingAndIssueEntitlementl: Cancel Entitlements

Tokens

Interface ID: | 21

Interface Name:

Cancel Entitlements Tokens

Purpose of the | This interface should be invoked to cancel an entittement, 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;

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
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Validate Token B&T
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This Component provides four interfaces to IT2Rail compliant systems;

Interface 22 - ManagePayloadl:GetPayload

Interface ID: | 22

Interface Name: | GetPayload

Purpose of the | The interface implements the interaction between the Travel Companion and
Interface | 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

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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Interface 23 - ManagePayloadl:UpdatePayload

Interface ID: | 23

Interface Name: | UpdatePayload

Purpose of the | The interface implements the interaction between the Travel Companion and
Interface | 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

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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Interface 24 - ConsumePayloadl:ValidateAndConsumeToken

Interface ID: | 24

Interface Name:

ValidateAndConsumeToken

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

Requestor: | BT Validation Engine
Provider | BT Consumption Engine
Description: | Submit token’s payload and validation context to validation

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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Interface 25 - AlterTokenl:AlterToken

Interface ID: | 25

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

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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Publish Ticketing Data

This Component provides three interfaces to IT2Rail compliant systems;

Interface 26 - TicketingPublishingl:PublishTopologies

Interface ID: | 26

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;

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
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Interface 27 - TicketingPublishingl:PublishFareProductsAndRulesDescrip
tions

Interface ID: | 27

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;

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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Interface 28 - TicketingPublishingl:PublishFareProductsAndRules

Interface ID: | 28

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;

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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This Component provides three interfaces to IT2Rail compliant systems;

Interface 29 - ManageOfferlteml:GetOfferltemList

Interface ID: | 29

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;

Preconditions: | None
Postconditions: | None
Request / Input | Itinerary M The itinerary considered
Customer M The customer for which the offer is
constructed;
UserlD List (0] The list (array) of user (ID);
Retailer (@] The retailer that will sell the Fare
product;
Response / Output | ItineraryOfferitem 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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Interface 30 - ManageOfferlteml:UpdateOfferitem

Interface ID: | 30

Interface Name: | UpdateOfferltem

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

Requestor: | Shopping

Provider | Booking & Ticketing

Description: | This interface should be invoked to update an ItineraryOfferltem with
an altered CustomizationParameters; No other alteration of an
ItineraryOfferltem should be allowed;

Preconditions: | None

Postconditions: | None

Request / Input | Itinerary M The itinerary considered;

Customer M The customer for which the offer is
constructed;

UserID M The UserlID is the pointer
identifying a unique customer

Retailer M The retailer that will sell the Fare
product;

ItineraryOfferltem M The itinerary offer item to update;

Response / Output | ItineraryOfferlitem M The updated ItineraryOfferltem;

Exceptions: | None

Notes and Issues: | The output of this interface should not be cached,;
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Interface 31 - ManageOfferiteml:GetPrice

Interface ID: | 31

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

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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This Component provides four interface to IT2Rail compliant systems;

Interface 32 - ManagePaymentl:BeginPaymentTransaction

Interface ID: | 32

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;

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
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Interface 33 - ManagePaymentl:VerifyAuthZCode

Interface ID: | 33

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
authorization code provided to issue the entitlement or token is
legitimate and still valid;

Preconditions: | None

Postconditions: | None

Request / Input | FormsOfPayment M Payment means considered
PaymentReferencelList (0] Existing payment reference list
Response / Output | PaymentReferencelList M Updated payment reference list

Exceptions: | None

Notes and Issues: | None
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Interface 34 - ManagePaymentl:AuthorizePayment

Interface ID: | 34

Interface Name: | AuthorizePayment

Purpose of the | This interface should be invoked to request the authorization 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 authorization 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;

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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Interface 35 - ManagePaymentl:SettlePayment

Interface ID: | 35

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;

Preconditions: | None

Postconditions: | None

Request / Input | FormsOfPayment M Payment means considered
PaymentReferencelList M Payment reference list
Response / Output | PaymentReferencelList M Updated PaymentReference List

Exceptions: | None

Notes and Issues: | None
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Name

Purpose

Interface 36 — BAdataAlternatives

Exchange of logged alternatives data
between the Trip Tracker and the Business
Analytics;

Interface 37 - BAdataCEP

Exchange of logged CEP data between the
Trip Tracker and the Business Analytics;

Interface 38 - CallAlternatives

Triggering journey recalculation

Interface 39 -
DecodeltineraryDisruptions

Decoding of the event structure provided by
the Navitia platform

Interface 40 - GetAlternatives

The request for alternatives calculation

Interface 41 -

RequestJourneyTracking

journey tracking

Triggering request for activation of given

Interface 36 - BAdataAlternatives

Interface name

BAdataAlternatives

Description

Exchange of logged alternatives data between the Trip Tracker and the

Business Analytics;

Requestor

BA Data Collection

Provider

TT OrchestrateBA

Release

CREL AREL

FREL

Complete

Pre-conditions

Logging of alternatives data

Post-conditions

Further processing in the Business Analytics

Request / Input

Response / Output

AverageStops

MaximumPrice

MinimumPrice

NumberAlternatives

ProcessingTime

TransportationMode
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TravelMaximumTime

TravelMinimumTime

Exceptions

Notes

Interface 37 - BAdataCEP

Interface name

BAdataCEP

Description

Exchange of logged CEP data between the Trip Tracker and the Business

Analytics;

Requestor

BA Data Collection

Provider

TT OrchestrateBA

Release

CREL AREL

FREL

Complete

Pre-conditions

Logging of CEP data

Post-conditions

Further processing in the Business Analytics

Request / Input

Date

Response / Output

ArrivalDelayEvent

ArrivalDelayEventRules

DepartureDelayEvent

DepartureDelayEventRules

RulesDeactivationRequest

Exceptions

Notes
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Interface 38 - CallAlternatives

Interface name

CallAlternatives

Description

Triggering journey recalculation

Requestor

TC AlertManagement (PA)

Provider

TT GetAlternatives

Release

CREL AREL

FREL

Complete

Pre-conditions

Request alternatives

Post-conditions

Get booked offer

Request / Input

UserlD

UserlDToken

SendMessage

GeoCoordinates

BookedOfferlD

Response / Output

ItineraryOffer

Exceptions

Notes
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Interface 39 - DecodeltineraryDisruptions

Interface name

DecodeltineraryDisruptions

Description

Decoding of the event structure provided by the Navitia platform

Requestor

TT EventsListening

Provider

IF Decode Navitia Disruptions

CREL

AREL

FREL

Release

Complete

Pre-conditions

Identify available sources of events

Post-conditions

Invoke listening of Navitia event’s source

Request / Input

ConfirmedBooking

Response / Output

ConfirmedBooking

Exceptions

Notes
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Interface 40 - GetAlternatives

Interface name | GetAlternatives

Description | The request for alternatives calculation

Requestor | TT GetAlternatives

Provider | TS Compute ltinerary Offer Items

CREL

AREL

FREL

Release

Complete

Pre-conditions | Get booked offer

Post-conditions | Check alternatives

Request / Input | RoutesQuery

Response / Output | ItineraryOffer

Exceptions

Notes
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Interface 41 - RequestJourneyTracking

Interface name | RequestJourneyTracking

Description | Triggering request for activation of given journey tracking

Requestor | TC AlertManagement (PA)

Provider | TT OrchestrateActivation

CREL AREL FREL

Release

Partial Partial Complete

Pre-conditions | Tracking requested by the Traveller

Post-conditions | Request preferences retrieval

ActivationSelector

UserID
Request / Input

UserlDToken

BookedOfferD

Response / Output | Response

Exceptions

Notes
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4.2.5 Travel Companion interfaces
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The list of interfaces from the Travel Companion;

Name

Purpose

Interface 42 - Manage Preferences

To provide and group operations concerning
the management of user preferences
(retrieve and update) by other IT2Rail
modules

Interface 43 — Manage Booking
Entitlement Token

To provide and group operations concerning
the handling (storage, retrieval, and update)
of booked offers, entitlements and tokens
stored on the TC CW,

Interface 44 - TC2TTrack

To provide and group operations concerning
the handling of disruptions (including
operations needed for the manging of
alternatives in case of disruptions);

Interface 45 — Manage Payment
Data

The user token was generated by TC and
corresponds to the provided user ID; the
creditCardType corresponds to one of the
accepted by the system;

Interface 46 — Personal App GUI

This interface is actually a modelling device
to capture the operations that the user can
perform on the TC PA; As such, the items in
this interface are not intended to be
implemented methods (though they ultimately
correspond to some code), but, rather,
actions performed by the user on the PA GUI;
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TC CloudWallet

The interfaces that the TC CW exports towards other IT2Rail modules (TS, BT, TT) are
ExportPreferencesl, TC2Ttrackl, and ManageBookingEntitlementTokenl; The tables presented in
the rest of this section provide some further details concerning these interfaces, and in particular of
the operations they export;

Interface 42 - Manage Preferences

Interface ID: | 42

Interface Name: | ManagePreferencesl

Purpose of the | To provide and group operations concerning the managemente of user
Interface | preferences (retrieve and update) by other IT2Rail modules

Requestors: | TS, TT

ProvideAllPreferencesCW

Preconditions: | The user token was generated by TC and corresponds to the provided
user ID;

Postconditions: | The preferences returned are all those of the user, with their
associated score;

Request / Input | userlD M ID of the user
userIDToken M Authorization token
Response / Output | preferences M List of returned preferences
Exceptions:

Notes and Issues:

UpdatePreferencesCW

Preconditions: | The user token was generated by TC and corresponds to the provided
user ID; The preferences which its values were not sending, will be
update to the minimum possible value;

Postconditions: | The new preference value was being stored in the TC CW;

Request / Input | userlD M ID of the user

userlDToken M Authorization token
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preferencesList | M The new preferences that will replace the

existing ones;

Response / Output

res M List of returned preferences

Exceptions:

Notes and Issues:

Interface 43 -

Manage Booking Entitlement Token

Interface ID: | 43

Interface Name;

ManageBookingEntitlementTokenl

Purpose of the

Interface

To provide and group operations concerning the handling (storage, retrieval,
and update) of booked offers, entitlements and tokens stored on the TC CW;

Requestors:

BT

putBookingCW

Preconditions:

The user token was generated by TC and corresponds to the provided
user ID;

Postconditions:

The received booking ID is correctly stored in the TC CW;

Request / Input

userlD M ID of the user
userlDToken M Authorization token
booking M ID of the booking to be stored

Exceptions:

Notes and Issues:

getBookingCW

Preconditions:

The user token was generated by TC and corresponds to the provided
user ID; the ID received corresponds to a booking stored in the TC
Cw

Postconditions:

The booking returned is the one corresponding to the ID received as
input
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Request / Input | userID M ID of the user
userlDToken M Authorization token
booking M ID of the booking to be retrieved
Response / Output | res M Booking returned

Exceptions:

Notes and Issues:

putEntitlementTokenCW

Preconditions:

The user token was generated by TC and corresponds to the provided

user ID;

Postconditions:

The received entitlement and tokens are correctly stored in the TC

CW;
Request / Input | userlD M ID of the user
userIDToken M Authorization token
booking M Booking to which the entitlement and tokens
correspond
entitlement M Entitlement to be stored
tokenList M List of tokens to be stored
Response / Output | res M Outcome of the storage, whether successful
or not
Exceptions:
Notes and Issues:
updateTokenCW

Preconditions:

The user token was generated by TC and corresponds to the provided
user ID; the token to be updated was correctly stored in the TC CW

Postconditions:

The token is updated in the TC CW,

Request / Input

useriD M ID of the user

userlDToken M Authorization token

token M Token to be updated

tokid M ID of the token to be updated
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valContext M Context in which the validation leading to
the update of the token is performed
currentValues M Timestamp of the validation
Response / Output | res M Outcome of the update, whether successful
or not

Exceptions:

Notes and Issues:

Interface 44 - TC2TTrack

Interface ID: | 44

Interface Name;

TC2TTrackl

Purpose of the

To provide and group operations concerning the handling of disruptions

Interface | (including operations needed for the manging of alternatives in case of

disruptions);

Requestors:

TT

PushMessageCW

Preconditions:

The user token was generated by TC and corresponds to the provided
user ID; the ID of the booked offer corresponds to an offer stored on

the TC CW;

Postconditions:

The received message is correctly stored in the TC CW,

Request / Input | userlD M ID of the user
userlDToken M Authorization token
message M Message with the alert for the user
bookedOfferID M ID of the booked offer to which the message
is related
Exceptions:
Notes and Issues:
getBookedOfferCW

Preconditions:

The user token was generated by TC and corresponds to the provided
user ID; the ID received corresponds to a booked offer stored in the

TC CW

ITR-WP7-D-THP-059-09

Page 97 of 114 14/11/2018




2Rail

Contract No. H2020 — 636078

Postconditions:

The booked offer returned is the one corresponding to the ID received
as input

Request / Input | userID M ID of the user
userlDToken M Authorization token
offerlD M ID of the booked offer to be retrieved
Response / Output | res M Booked offer returned

Exceptions:

Notes and Issues:

Interface 45 - Manage Payment Data

Interface ID: | 45

Interface Name: | ManagePaymentDatal

Purpose of the | To provide and group operations concerning the handling of the payment
Interface | data (including operations such as create, update, remove and retrieve);

Requestors:

TC PA

AddUserCreditCardCW

Preconditions:

The user token was generated by TC and corresponds to the provided
user ID; the creditCardType corresponds to one of the accepted by the
system;

Postconditions:

The credit card information was stored in the TC CW;

Request / Input

useriD M ID of the user

userlDToken M Authorization token

creditCardType | M The type of the credit card

creditCardData M All the data related to the Credit card such
as number, CVV, expiration date and
display name
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Exceptions:

Notes and Issues:

UpdateUserCreditCardCW

Preconditions:

The user token was generated by TC and corresponds to the provided
user ID; the creditCardType corresponds to one of the accepted by the
system and the creditCardData must be related to one that was stored
in the TC CW;

Postconditions:

The credit card information was updated in the TC CW;

Request / Input

userlD M ID of the user
userlDToken M Authorization token
creditCardld M ID of the credit card

creditCardType | M The type of the credit card

creditCardData M All the data related to the Credit card such
as number, CVV, expiration date and
display name

Exceptions:

Notes and Issues:

removeUserCreditCardCW

Preconditions:

The user token was generated by TC and corresponds to the provided
user ID; the creditCardData must be related to one that was stored in
the TC CW;,

Postconditions:

The credit card information was deleted in the TC CW;

Request / Input

userlD M ID of the user

userlDToken M Authorization token

creditCardld M ID of the credit card

creditCardType | M The type of the credit card

creditCardData M All the data related to the Credit card such
as number, CVV, expiration date and
display name

Exceptions:
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Notes and Issues:

removeUserCreditCardCW

Preconditions: | The user token was generated by TC and corresponds to the provided
user ID;

Postconditions: | The credit card information related to this user was deleted in the TC

CW;
Request / Input | userID M ID of the user
userlDToken M Authorization token

Exceptions:

Notes and Issues:

getAllUserCreditCardCW

Preconditions: | The user token was generated by TC and corresponds to the provided
user ID;

Postconditions: | All credit card information related to this user was retrieve from the TC

CW;
Request / Input | userlD M ID of the user
userlDToken M Authorization token

Exceptions:

Notes and Issues:

getAllCardTypesCW

Preconditions:

Postconditions: | The credit card types which are accepted in the system;

Request / Input

Exceptions:

Notes and Issues:
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TC PersonalApplication

As mentioned above, the interfaces that the TC PA exports towards other IT2Rail modules are only
two: PersonalAppGUI, and ManagePayloadl (AlertMagmtPA _Intl is an internal interface used by
TC CW, and not by an external service or actor); The tables presented in the rest of this section
provide some further details concerning these interfaces, and in particular of the operations they
export;

Interface 46 - PersonalAppGUI

Interface ID: | 46

Interface Name: | PersonalAppGUI

Purpose of the | This interface is actually a modelling device to capture the operations that the

Interface | user can perform on the TC PA; As such, the items in this interface are not
intended to be implemented methods (though they ultimately correspond to
some code), but, rather, actions performed by the user on the PA GUI,

Requestors: | TC PA user (traveller)

Preconditions: | All actions grouped in this interface require that the user is logged in
the application, aside from createUserGUI and loginUserGUI,

Postconditions: | The result of each action is the start of the corresponding interaction
as described in Deliverable D5;2;

Interface Name: | ManagePayloadl

Purpose of the | This interface collects the low-level operations, GetPayload and

Interface | UpdatePayload, which are used to retrieve and update the payload on the
embodiment of a token during the token validation process, as depicted in
Deliverable D5;2;

Requestors: | BT

GetPayload

Preconditions: | The embodiment has been presented to the BT validation module;

Postconditions: | The payload of the token is returned;

Request / Input

Exceptions:

Notes and Issues:

UpdatePayload
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Preconditions:

The embodiment can be updated

Postconditions:

The embodiment is updated

Request / Input | updatedPayload

M

The new payload for the token

Exceptions:

Notes and Issues:

4.2.6 Business Analytics interfaces

Interfaces for data collection

Name

Purpose

Interface 47 — Get_Master_Datal

This interface retrieves master data regarding
transport operators from the Interoperability
Framework;

Interface 48 — Get_Services_Locationl

This interface retrieves information concerning
the services location;

Interface 49 — Get_Travel Datal

This interface retrieves information for analysing
travel data;

Interface 50 — BA_Cooperation_CEPI

This interface provides information on events’
evaluation from Complex Event Processing
engine;

Interface 51 —BA_cooperation_messagesl|

This interface provides information on all
messages that were sent to the Travel
Companion to be displayed to a customer, with
a set of related information

Interface 52 — BA_cooperation_alternativesl|

In case of travel plan reallocation, this interface
retrieves information for at least any indication,
whether some alternatives were offered to the
customer or not;

Interface 53 — Get_Travel_Informationl

This interface retrieves travel information from
external data providers

Interface 54 — Get_Social Informationl

This interface retrieves messages from social
network platforms
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Interface 47 - Get_Master Datal

Interface ID: | 47

Interface Name: | Get_Master_Datal

Purpose of the | This interface retrieves master data regarding transport operators from the
Interface | Interoperability Framework;

Requestor: | Business Analytics

Provider | Interoperability Framework

Description: | This interface retrieves master data regarding transport operators from
the Interoperability Framework;

Preconditions: | No preconditions

Postconditions: | The Business Analytics has collected master data for analytics
purpose

Request / Input | Start StopPlace global ID | M Id of the first Stop Place of a
MetaTravelExpertEpisode

End StopPlace global ID | M Id of the last Stop Place of a
MetaTravelExpertEpisode
Response / Output | TravelExpert descriptor M Descriptor that supplies offer items

on the metaroute

Exceptions: | No exceptions

Notes and Issues: | No specified
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Interface 48 - Get_Services_Locationl

Interface ID: | 48

Interface Name: | Get_Services_Locationl

Purpose of the | This interface retrieves information concerning the services location;
Interface

Requestor: | Business Analytics

Provider | Interoperability Framework

Description: | This interface retrieves information concerning the services location;

Preconditions: | No preconditions

Postconditions: | The Business Analytics can invoke the interfaces exposed by the other
IT2Rail work packages;

Request / Input | serviceName 1 The service name to invoke

Response / Output | gayicel ocation 1 Current service URI

Exceptions: | No exceptions

Notes and Issues: | No specified
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Interface 49 - Get_Travel Datal

Interface ID: | 49

Interface Name: | Get_Travel Datal

Purpose of the | This interface retrieves information for analysing travel data;
Interface

Requestor: | Business Analytics

Provider | Booking & Ticketing

Description: | This interface retrieves information for analysing travel data

Preconditions: | No preconditions

Postconditions: | The Business Analytics platform can correlate this information with
other data related to the travel and transport domains; Finally a series
of KPIs can be computed on the basis of user’s requests;

Request / Input | startPeriod 1 Initial date of the time window
endPeriod 1 Final date of the time window
travelFilter 1 Filter travels of interest (city,

transport mode, etc;)

Response / Output | travelData 0;;n | List of data concerning travels
taking place during the input time
window

Exceptions: | No exceptions

Notes and Issues: | No specified
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Interface 50 - BA_Cooperation_CEPI

Interface ID: | 50

Interface Name: | BA_Cooperation_CEPI

Purpose of the
Interface

This interface provides information on events’ evaluation from Complex Event
Processing engine; One event may have different impacts to different

customers; For each couple event-customer, three different impact levels and
appropriate message types are expected to be distinguished in WP4;

Requestor: | Business Analytics
Provider | Trip Tracking
Description: | This interface provides information on events’ evaluation from

Complex Event Processing engine; One event may have different
impacts to different customers; For each couple event-customer, three
different impact levels and appropriate message types are expected to
be distinguished in WP4;

Preconditions:

No preconditions

Postconditions:

Information on events is provided in an aggregated format and
indicates the number of travellers affected by a specific event; The
total number of events evaluated in the queried period shall be
available;

Request / Input | No input - -
Response / Output | Event ID M Unique event identifier inside

IT2Rail domain;

Impact level M This parameter specifies the
impact level linked to the event;

Number of customers M Customers that have been affected
by the event with the appropriate
impact;

Exceptions: | No exceptions;

Notes and Issues:

No specified;
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Interface 51 - BA_cooperation_messagesl

Interface ID: | 51

Interface Name: | BA_cooperation_messagesl

Purpose of the | This interface provides information on all messages that were sent to the
Interface | Travel Companion to be displayed to a customer, with a set of related
information, including a link to the causal event (where appropriate);

Requestor: | Business Analytics

Provider | Trip Tracking

Description: | This interface provides information on all messages that were sent to
the Travel Companion to be displayed to a customer, with a set of
related information, including a link to the causal event (where
appropriate);

Preconditions: | No preconditions

Postconditions: | Information on events is provided in an aggregated format and
indicate the number of travellers affected by a specific event; The total
number of events evaluated in the queried period shall be available;

Request / Input | No input - -

Response / Output | Message ID M Unique message identifier inside
the Trip Tracker
Event ID M Event, which was the cause of the
message
Travel ID M Traveller, who receives the

message (unique identifier inside
IT2Rail domain)

Message Type M This field in fact indicates the
severity of an event impacting on
traveller’s journey;

Processing Time M The interval between capturing the
event and sending the message

Exceptions: | No exceptions;

Notes and Issues: | No specified;
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Interface 52 - BA_cooperation_alternativesl

Interface ID: | 52

Interface Name: | BA_cooperation_alternativesl

Purpose of the | In order to compute statistics related to proposed travel plan reallocation for

Interface | each customer and all required aggregations (by customer, by
transport/service provider, by time, and so on), the IT2Rail Business Analytics
requires to get at least any indication, whether some alternatives were offered
to the customer or not;

Requestor: | Business Analytics

Provider | Trip Tracking

Description: | In order to compute statistics related to proposed travel plan
reallocation for each customer and all required aggregations (by
customer, by transport/service provider, by time, and so on), the
IT2Rail Business Analytics requires to get at least any indication,
whether some alternatives were offered to the customer or not

Preconditions: | No preconditions

Postconditions: | Business Analytics collects information on alternatives offered upon
customer’s request

Request / Input | No input - -
Response / Output | Message ID M Message, which invoked the

request for alternatives;

Travel ID M Traveller requesting alternatives;

Number of proposed M This field specifies the amount of

alternatives: alternatives proposed to the
traveller

Processing Time M The interval between the request is
received and alternatives are
proposed to the traveller;

Exceptions: | No exceptions;

Notes and Issues: | No specified;
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Interface 53 - Get_Travel Informationl

Interface ID: | 53

Interface Name: | Get_Travel_Informationl

Purpose of the | This interface retrieves travel information from external data providers
Interface

Requestor: | Business Analytics

Provider | Data Provider

Description: | This interface retrieves travel information from external data providers

Preconditions: | No preconditions

Postconditions: | The Business Analytics collects information on travel and transport
domains from external data sources;

Request / Input | startPeriod 1 Initial date of the time window
endPeriod 1 Final date of the time window
travelFilter 1 Filter travels of interest (city,

transport mode, etc;)

Response / Output | travellnfo 0;;n | List of information concerning
travels taking place during the
input time window

Exceptions: | No exceptions;

Notes and Issues: | No specified;
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Interface 54 - Get_Social_Informationl

Interface ID: | 54

Interface Name: | Get_Social_Informationl

Purpose of the

Interface This interface retrieves messages from social network platforms

Requestor: | Business Analytics

Provider | Social network

Description: | This interface retrieves messages from social network platforms; All
crawled messages are related with some topics specified by experts;

Preconditions: | authorization key and security key in order to access to third party APIs;
Specify the related topics used to crawl data from the social network;

Postconditions: | The Business Analytics collects messages from social network

platforms;
Request / Input | startPeriod 1 Initial date of the time window
endPeriod 1 Final date of the time window
topic 0;;1 | Filter messages of interest (i;e;
keywords)
Response / Output | Res 0;;n | List of messages sent during the
input time window

Exceptions: | No exceptions;

Notes and Issues: | No specified;
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4.2.7 Interface provided by Business Analytics

Name

Purpose

Interface 55 -
Provide_Traveller_Questionnairel

This interface collects answers of Traveller
Questionnaires from the Travel Companion
mobile app

Interface 56 - BusinessAnalyticsServicel

This interface allows to provide information
concerning specific KPIs, happenings and
weather information, analysis of messages
collected by social media;

Interface 57 - Get_ltinerary_Offersl

This interface receives itinerary offers
computed by Travel Shopping;

Interface 58 - Provide itinerary offers for BA
computations

The purpose of this interface is to provide
itinerary offers to Business Analytics;
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Interface 55 - Provide_Traveller _Questionnairel

Interface ID: | 55

Interface Name: | Provide_ Traveller Questionnairel

Purpose of the | This interface collects answers of Traveller Questionnaires from the Travel
Interface | Companion mobile app

Requestor: | Traveller

Provider | Business Analytics

Description: | This interface collects answers of Traveller Questionnaires from the
Travel Companion mobile app

Preconditions: | -

Postconditions: | The Business Analytics collects answers of Traveller Questionnaire
from Travel Companion mobile app

Request / Input | travelDate 1 Date and time of travel leg
travelLeg 1 Travel leg
meanOfTransportation 1 Transport mean used
userlD 1 Traveller's User Id
userCommnet 0;;1 | Optional comment by the user
travelQuestions 1;;n | Travel Questionnaire

e (uestion 1 Question text
rate 1 Vote (1-5)
Response / Output | \q Output ) )

Exceptions: | No exceptions;

Notes and Issues: | No specified;
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Interface 56 - BusinessAnalyticsServicel

Interface ID 56

Interface Name BusinessAnalyticsServicel

Purpose of the This interface allows to provide information concerning specific
interface KPls, happenings and weather information, analysis of messages

collected by social media;

Requestor | Travel Companion

Provider | Business Analytics

Description | This interface allows to provide information concerning a specific
KPI, happenings taking place in a specific city and weather
information, summary information on messages collected by
social media;

Preconditions | A Traveller wants to visualize some business analytics or even
useful information related to travel data

Postconditions | The IT2Rail Business Analytics collects KPIs, happenings and
weather data; then sends them to Travel Companion mobile app
in order to show them to the IT2Rail user;

GetBAKPIs
Request / Input | kpi_names 1;;n | Names of required KPIs
Request / Output | Res 1;;n | Values of required KPIs
GetHappenings
Request/Input | startPeriod 1 |Initial date of the time window
endPeriod 1 |Final date of the time window
Location 1 |Place of interest
o hasName 1 City name
Request / Output | Res 0;;n | List of happenings taking place in the
required city during the input time
window
GetWeatherinfo
Request/Input startPeriod 1 | Initial date of the time window
endPeriod 1 | Final date of the time window
Location 1 |Place of interest
e hasName 1 City name
Request / Output weatherinfo 1;;n | List of weather information for the
required city during the input time window

Exceptions | No exceptions;

Notes and issues | No specified;
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Itinerary_Offersl

Interface ID

57

Interface Name

Get_ltinerary_Offersl

Purpose of the
interface

The purpose of this interface is to receive itinerary offers
computed by Travel Shopping;

Requestor

Travel Shopping

Provider

Business Analytics

Description

The purpose of this interface is to receive itinerary offers
computed by the IT2Rail Travel Shopping;

Preconditions

The Travel Shopping completed all its activities related to a
mobility request; Itinerary offers were sent to Travel Companion
after completing TS activities;

Postconditions

The Business Analytics receives itinerary offers and starts its own
computation;

Request/Input

Request / Output

Itinerary offers / itineraries: List of Itinerary offers / itineraries
ID 1 ID of the itinerary
Amount 1 Price associated to the travel solution
Note 0;;n | Free text to give warning associate to itinerary
Travel Episode 1;;n | List of segments composing the travel solution
e Departure point 1 Departure point
= Label 1 Name of the departure point
= Type 1 Type of the point (AIR, Rail, bus station)
» Reference ID 1 Code associated (IATA code, ...)
» Geo code 1 Latitude and longitude
= Date 1 Departure date
= Time 1 Departure time
e Arrival point 1 Arrival point
= Label 1 Name of the arrival point
« Type 1 Type of the point (AIR, Rail, bus station)
= Reference ID 1 Code associated (IATA code, ...)
= Geo code 1 Latitude and longitude
« Date 1 Arrival date
« Time 1 Arrival time
o Mode 1 Transport mode - - -
1 Travel Expert which provides the info
* Travel Expert 1 Operator of the segment (carrier, rail, ...)
* Operator 1 Flight number, train number, bus line
e Transport ID 0;;1 Passenger class (first, business, economy, ...)
e Class 1 Estimation of the segment footprint
e Carbon footprint 1 Information about PRM capabilities
PRM information
No output - -

Exceptions

No exceptions;

Notes and issues

No specified;

ITR-WP7-D-THP-059-09

Page 114 of 114

14/11/2018



