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The User-centric experience
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An extension of the citizens

work and leisure environment User Ce ntrl C

My alerts
My trips My tickets
My
navigation
My guide
preferences
My
happenings
My ID
User My stats
Sy Empowered by his device
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User-centric travel

 In the current environment organizing a European-wide travel
arrangement a Customer needs to identify suitable Travel

Service Providers

« A Customer has multiple accounts and credentials, and/or
dedicated ‘apps’, to interact with each of multiple Travel
Service Provider they need to complete a European-wide

« A Travel Companion gives the Customer a single application
to interact wtih the entire Travel and Transportation network,
and to securely store all of her travel-related documents.
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Before IT2RAIL

User centric
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With IT2RAIL 4020

Travel Companion

My last researches

Q Lisbon — Lisbon

1] Berlin — Prague

Paris — Amsterdam

In 2 days and 14 hours

Berlin -+~ Lisbon

See this next trip

Wallet Settings ®

See all e-tickets Set journey preferences
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User centric
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i i T Pa t i
() AccessManager (@ PreferenceManagement | | @ cy\zwn @ AlertManagement
(W) (W) W) (W)
T T TC Entitlement
(@ IDmanagement @ BookingManagement @ Management
CW) (CW) W)

e AccessManager which controls who can or
cannot access the personal information of the user;

e IDManagement, which manages and stores the
ID of the user, and grants the authorization to
access the personal information of the user;

SN

Cloud wallet functions

e PreferenceManagement which stores and
manages the preferences of the user, and
provides access to them;

e BookingManagement, which stores and
manages the information concerning the
itineraries booked by the user,

e Payment which manages the information for
the payment of services;

e EntitlementManagement, which stores and
manages the entitlements and tokens of the trips
of the user;

e AlertManagement which receives the
messages concerning the trips that the user asks
to track (e.g., those about disruptions affecting
the trips of the user), and allows the traveller to
be informed of them.
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State-of-the-art

Currently, there is a number of limitations...

Passengers have limited amount of information regarding their
travel plans (accommodation, weather condition, disruptions, etc.)
before a journey starts

Journey planners are searching for the optimal connection based
on planned timetables

Passengers are not provided with actual information in case of
sudden traffic irregularities

Passengers often have no tool to reschedule the travel plan in
response to the current situation in which they found themselves

Lots of wrong decisions are made due to insufficient amount

of informa(ggn
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'I'I' objectives

The goal of WP4 g el
o 8 5 Cance
° Monltorlng of_unforseen o7 11: cancelled
Irregularities in transport : cancelled
 Responding to such anomalies, incl. ™ 159%m Cancelled
suggestions of alternative solutions - N

0 Cancell

The main objectives of Trip Tracker

« Listen to the on-line information on traffic irregularities (real-time data)
Alert Travellers on all relevant events concerning their planned journey
Propose alternative solutions in reaction to such exceptions
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TT objectives

A new set of functions (Trip Tracker) shall allow users to cope better with travel
disruptions

Accessing passenger's actual position

Monitoring of unforseen irregularities

|dentification of relevant events affecting passenger’s travel plan

Matching these events with retrieved user preferences and itineraries (CEP)

Automated alerting on
disruptions or other travel
conflicts

Building of suitable alternatives
to travel plan

Invoking of re-accommodation
services

S
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TT functions
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TT components
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Complex Event Processing (CEP)

Information Flow Processing

The IFP engine processes incoming flows of information according to
a set of processing rules (processing is “on line”)

Sources produce the incoming information flows, sinks consume the
results of processing, rule managers add or remove rules

Information flows are composed of information items

Processing involve filtering, Sources | Sinks
combining, and aggregating ~ 28 0 W
flows, item by item as they & — Qﬁ — N
enter the engine d — \’Q
Information Flows . Information Flows
Rules
ﬂ\K ‘&ule managers /

P
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Complex Event Processing (CEP)

CEP systems adds the ability to deploy rules that describe how
composite events can be generated from primitive (or composite)

ones

Typical CEP rules search &

for sequences of
events

o RaiseCIifA—B

Time Is a key aspect
in CEP

e IT2Rail

A

Complex Event
Processing Engine

Event consumers
(sinks)

Event observers
(sources)

== | Rules
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Conclusions

The challenges:

« Automation of alerting users in case of disruptive events

* Real-time evaluation of disruption impacts to planned journeys
* Providing users with suggested alternatives when necessary

The approach:
 Introduction of new technologies and solutions,
e.g. orchestration of already existing ,local” trip tracking services
The goals:
« Qualitative growth of services provided in public transport

* Increase of the railway transport attractiveness => the overall
public transport becomes more attractive

g ey IT2Rail
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E-passport concepts

« Itis planned to store some data inside the traveller biometric Passport.
These data will be stored inside the NFC chip of the passport, through
the application.

« Travel Companion needs an internet connection to access data stored
Into the cloud

« ePassport/LDS2 could also be used as a backup of the Travel
Companion when internet connection is down

« ePassport/LDS2 stores the key data (trip data) linked with the current
citizen™trip, as a mirror of the ones stored into the cloud

""" =g S IT2Rail
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E-passport technology

 LDS2’ management

* About LDS2
— a specific memory zone into the chip of the ePassport
— access (read/write/delete) standardized by ICAO

« LDS2 will store the travel companion data as a mirror of the ones stored
into the cloud. This will guarantee a full interoperability at worldwide level

for all travelers
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IT2Rail - LDS2 Structure

IT2Rails Trip

EF.DG20
Trip Recap

EF.DG
Toker##1 - Travel episode

EF.DG
Tokend#2 : Travel episode

EF.DG
Tokend#n : Travel episode

7\

Access Conditions

Write: User PIN protected
Read: Free

Note (1): Write by Passport Holder using IT2Rails Travel
Application
Note (2): Read free by Travel Personnel (or Kiosk).

Approx 60kb of data available.
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IT2Rail User story - Passport update

(2) Data retrieved from
Tapping Module Manager

=  Weilcome Jane

) ,D_ata formatted by Passport Management i Passport Management
activity for Passport.

ons _— : C C Passport successfully

Origin

- == updated.
Destination ' : : Please present your Updating your = 2
passport passport Berlin > Lisbon
soenge 17110/2016 9:30
LISBON Berlin > Lisbon Berlin > Lisbon
171072016 9:30 17/1072016 9:30
l‘;‘" WA l'mrvm‘.li | ]

Get directions 3 (1) Trip identifier sent
from Calling activity
‘ T T i

1 — User opens his IT2Rails travel 4 — Trip Content is sent to the Passport Update activity though
application on his Smart Device intent using bundle/extras.
2 — User selects or registers a trip 5 — User is asked to present his passport document.
3 — In the trip details, user can backup 6 — Passport Activity encodes the Trip Recap and different
the trip to his passport document entitlements in the Passport
7 — Activity finishes. User goes back to the original calling activity.
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ﬁ Mes m-billets

MR Adriano Chelentano
16/07/1971

Départ le 30/07 a 18h07
de Paris Gare de Lyon

Arrivée le 30/07 a 21h34
aMontpellier

Options : 1 Détail @

Prix du billet 59,90€

IT2Rail - Sample Data

0slE/Q7yMofVicEpNedASmjGkUgognNITyC8S9wXbkSTCxTJDmVEXE
fOHjcGB+z00jMd/b6ZUdiiZkbp9qiYdkTEQXIrnQrATHDUn1zkdt+KwShb
kLY620Eve+VR7uibmYXUbbx4wKGC3Jxi0jyH3ki1rXRjzk7UQvh3po7m
4mPfBs7gdjoUSeHIxwdlyhEY2t

~200 bytes

Boarding Pass

11 SEP 2014 LY Lo Qo P

E7Y8571 (BCN) Bareeiona (Teminal 28) E’_:]

66:55 57':25 2
5A  SB |mmmowsw / &

M1YOUNG/DANIEL EEMVKECCLGWBCNEZY8571
254F5A 500 10A1385798218

~70 bytes
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Ticketing : the disruptive concepts

Edouard Carpentier de Changy (THALES)
Nicolas Generali (SNCF)

IT2Rall Mid-Term Conference 17/11/2016
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Ticketing challenges

* Major enabler of multi modal transportation.

* Yield the best possible transport solution to the

traveller

* Integrate specificities of each ticketing systems

_______ o b - IT2Rail

- ' : ' This project has received funding from the European Union’s Horizon 2020 research and innovation programme
“ - under grant agreement No: 636078

P




Ticketing interoperability drawbacks

 Ticketing equipment : standardization, certification.
* Infrastructure : adaptation or unification

* The higher the scale, the higher the cost
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IT2Rail ticketing challenges

« Keep legacy equipment

« Keep existing infrastructure.

» Scale horizontally

* Near zero cost of acquisition for small operators
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IT2Rail ticketing solution

 Entitlement

« Decouple user’s “contract” from the “ticket”

 Token

* Decouple user’s “travelling means” from the Entitlement

« Embodiment

« Generate a physical version of the Token
S
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IT2Rail concept: Entitlement

Representation of the contract

* Right & duties of the traveller

* List the fare products

Provides all information on every operation related to

the “contract”

““\\k
\
e / p,
A_ ——
- ' 1 ' This project has received funding from the European Union’s Horizon 2020 research and innovation programme
“ - under grant agreement No: 636078




IT2Rail concept: Token
* Translation of the Entitlement in the existing
Infrastructure

* Token payload is specific to each operator

« Meta-data Is interoperable through systems
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IT2Rail concept: Embodiment

* Physical object that supports the Token
» Contactless Card, Magnetic ticket, QRCode, NFC

mobile-ticket

. . —
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IT2Rail disruptive concepts: Conclusion

Allow existing systems to remain fully functional

Scale horizontally and allows small actors to

participate

IT2Rail adoption is driven by market forces only

under grant agreement No: 636078
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THE NFC ENGINE PROPOSED BY SNCF FOR IT2RAIL:
NFC BOX

What is NFC BOX? The SNCF NFC BOX is a system composed by a ticketing engine and
a mobile API that will allows the generation and storage of NFC dematerialized tickets in
Secure elements based on the Calypso Standard.

To do this, it offers a level of abstraction that makes it easy to implement

The release proposed for IT2RAIl POC will generateFrench regional train ticket based on
international interoperable Calypso Application Triangle 2 and the the Mobile API will be
Integrated in the IT2RAIL SNCF tapping module that is already planned.

But NFC BOX is destined to decline all type of Calypso ticketing applications:
Triangle 2, Navigo, Mobib, Lisboa app...

The goal in the future is to adress any types of secure element in smartphones:

This system will be able to store NFC token in the SIM cards of any french Mobile operator,
and could also ready to connect in the future with other european Mobile operators but
also th NFC embéﬁded secure elements of all Samsung and Apple devices in the world

IT2Ra|l
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BOX FUNCTIONAL ARCHITECTURE WITH IT2RAIL

/ Send to to the

BOX an order of
SNCF Tapping Module NFC token
integrating NFC Box issuing
Component

A4

BOX NFC:
* Check of compatibility of
smartphone/secure element
* Installation of ticketing
application in the Secure

element
N * Materialisation of NFC
A ) tokens/tickets
NFC Calypso
ticketing ﬁ
applications
(navigo, Mobib, %k Secure elment of
Triangle 2...) the device
(embedded SE or
SIM card) /
i T~
E: s
33
iEteceses ee—
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Meeting the Interoperability Challenge

Riccardo Santoro (Trenitalia)
Alessio Carenini (CEFRIEL)

IT2Rall Mid-Term Conference 17/11/2016
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WP1 Components

* Ontology Repository

» Semantic Web Service Registry

» Data/Service descriptor annotator
» Automated Data/Service discovery
« Automated Data mappings

SN
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WP1 functional deliverables

* Locations Resolver (C-REL)
* Travel Expert Resolver (C-REL)
» Location ldentification (C-REL)
* Travel Expert Broker (A-REL)
» Events Source Resolver (A-REL)
» Booking Orchestration Resolver (F-REL)
nt Processor Resolver (F-REL)
P
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infere INg ‘reasoner’ software thatRIocesgas

Interoperability Framework in practice

« We represent domain knowledge formally with
axioms expressed In a variation of the Description
Logic language SHIF(D), expressed in the machine-
readable language OWL-DL, augmented with
logical expressions in the SWRL Language.

« Such representation is the shared IT2Rail Ontology,

stored in the Interoperability Framework’'s Ontology
RepositQry, used to validate the consistency of the
tlomain__knowledge and automatically compute

---------

* *
el IT2Rail
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Formalization of the domain

« Concepts:

— Train — Wagon — Seat — RailRoute - Passenger
* Quantifiers

— some, only

» Properties (relations between concepts):

— A Passenger physically-occupies some Seat
— A Wagon has Seats

— A Train has Wagon

— A Train operates-on only RailRoute
 Axioms (“true” statements of the domain):
If pis aPassenger, p physically-occupies Seat x and p physically-occupies Seaty, then x =y
* Inference (added by machine-reasoning, i.e theorem)

— «Passenger physically-occupies at most one Seat in a given Wagon of a given Train that
operatec\.;% a specific RailRoute»

AlE neepty=propertiesrand axioms are formally defined in a mathematical
Jpurag refenked to from existing message definitiﬁgiﬁnean
of otations | .

...... - B e e IT2Rail
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POJO semantic annotations

 We can
— Convert JSON or XML to POJO and vice-versa
— Convert POJO to RDF triples and vice-versa
— Create new POJOs from constructed/inferred triples

— Therefore we can:
« convert (almost) any syntax into any syntax
 Store triples from data in (almost) any format / anywhere
« Generate JSON and XML schemas from the ontology (stored as triples)

* The «common language» of interoperability is the
ontology and Is used in annotations

-
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POJO new semantic annotations

Entity

(ilamedGraph(type =NamedGraph.NamedGraphType. Static) i

fillamespaces({"fares", "http:/ /waw. 1t2rail.org/ontology/fares#", Generated Tri P les
"1trail","http://wa. 1t2rail.org/ontologys" ) :

(iRdsClass( " fares:Fare") (pe rSISt)

public class ParentEntity {

- <xxxxx> rdf:type <fares:Fare>
dRaferoperty ("itirail:hashane’) <xxxxx> it2rail:hasName «Name»"*xsd:String
string fareliane; <xxxxx> it2rail:hasCalculatedFare <yyyy>

<yyyy> fares:hasFareAmount 388.34"'xsd:float
[RdfContainingEntity(entity = CalculatedFare.class,

entityld = EntityId.AUTO GENERATED,
relationPrefix ="1t2rail:has’)
[iRdfProperty("fares:hasFareAmount”)
float fareAmount;

= / ~
H :T.x;-.-“:-ﬂ / p,
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POJO new semantic annotations

Entity
(ilamedGraph(type =NamedGraph.NamedGraphType. Static)
(iamespaces({"fares", "http://waw.1t2rail.org/ontology/farest”, Generated SPARQL QU ery

"1trail","http://wa. 1t2rail.org/ontologys" ) :
(iRdsClass( " fares:Fare") (fl n d)
public class ParentEntity { CONSTRUCT {
?s it2rail:hasName ?name;
(IRdfProperty("1t2rail:hasName") fares:hasFareAmount ?amount
String farelame; }
WHERE {
[RdfContainingEntity(entity = CalculatedFare.class, ?s it2rail:hasName ?name;
entityld = Entityld.AUTO GENERATED, it2rail:hasCalculatedFare ?calcFare.
relationPrefix ="it2rail:has") ?calcFare fares:hasFareAmount ?amount
[iRdfProperty("fares:hasFareAmount”) FILTER(?s = <xxxx>)
float fareAmount; }
E— IT2Rail
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Deploy on your own architecture (some of many

possibilities)

Transformation Transport

Knowledge

AN D = P —

Native IT2Rail transport H
format (e.g. RDF, SPARQL) mapping

Service requestor

Logical
Problem
Logical
Solution

Lervice requestor

Proprietary processing Using the IT2Rail domain Using a proprietary Using a business logic
format (i.e. variables) ontology conceptually interface specifications

Native IT2Rail Proprietary
" "

Service provider

Peer-to-Peer native serialization of
- Native ontology XML/RDF, JSON, etc.

Logical
Solution

Lervice provider {cowpled transparent transformation} Legacy service

.-"\—""h‘_]
Lagical
P b

Lngln:al
Solutlan

—._ | Peer-to-Peer with

T.)UJ :';>A$> o _l)J legacy service
wrapped by semantic

mapper deployed at

MJ{:; A-{; ( &ﬁ@er side

-
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Deploy on your own architecture (some of many
possibilities)

Knowledge Transformation

Transport
o0
o
o
Native IT2Rail transport ma pplng Prop |et ry processlng Using the IT2Rail domain Using a proprietary Using a business logic Native IT2Rail Proprietary
format (e.g. RDF,SPARQL) =~ ©F7'©  format (i.e. variables ontology conceptually interface specifications n
Service requestor Broker . Enterprise Service Bus Legacy/foreign service

i

Logical
DO
:>
Logl(.:al Do
Solution

ical Logical

»n| *&—0—o Logica ogical

| o—eo—e :D> Problem Py Ly Problem
*—o—o

] N4

i
i
é}
>
D>
{,}

Enterprise service bus / broker scenario with semantic mappers deployed
at broker and/or legacy service side

N
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WP1 Assets Manager (ontology/service reg. repo)

Apache WSO2 Web Protege

= = -
Dl Semantic Annotation Sarvices 8 Rlescurea Providar
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Asset Manager: Objectives

« Enable the exchange of different asset types (i.e.,
ontologies, data schemas, services) by means of a shared
repository.

« Support the cooperative editing process of asset
descriptions.

« Define and support the lifecycle of an asset description

(.e., reviews, versioning, approval, publication).
S,
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Asset Manager: Main Features

= Management Console

« A web application including a workflow process tool that supports the
collaborative management of the published assets.

e PuUDblisher

« A web application through which owners/contributors make information about
assets available to the community.

mmd StOre

 an structured web repository of digital assets accessible by any authorized
actor.

» Ontology Repository and Semantic Web Service Registry are particular
sections of the store containing ontology files and semantically annotated web
service descriptions.

IT2Rail

' ul ' This project has received funding from the European Union’s Horizon 2020 research and innovation programme
“ - under grant agreement No: 636078




Management Console

Support the definition of asset
types by using Configurable
Governance Artifacts (RXT).

Support the definition of custom
asset lifecycles as finished state
machines expressed using SCXML.
Each lifecycle contains a set of states
and the allowed transitions, plus
additional constraints to be enforced
while changing state and actions to
be triggered upon successful state
transition. Sa_

L <txml wersion="1.8" encoding="UTF-8%71=
<artifactType type="applicationfvnd.wso? ontolaogy+xml® shortMane="antology® singularlabel="Untology® plurallabel="OUntologics™
hasNamespace="false® iconSet="27"=
<storagePath>/ontolagy/@{name} </storagetath>
<nameAlLe by lesowerviow_name</named Ll th tes

[; TR ES
7 <list=
:_ <Column nama="Naime">
El <data types'text” values" owerview name® /=
1f =/eolumn=
11 <column mame="Version*s
12 sdata lype="palh® walue="cwerview version” href="@{storagePath}” /=
1 =/columns=
1 </ liste
15 < ulx
1¢ <cantents
1 =table name="Overyiew =
1@ =f1eld type="text" required="true" =
19 ename Label="Name" >Hane=/names
E </ Fipld=
21 =field type="text"=
<namne Label="Version®sWersLon</name>
</ Taeld=
<Field type="taxt®=
enane labsl="Author“sfuthore/name>
</Tield>
<Field type="taxt*>
ename labsl="Institution”=Institution</name=
< fields
=field type="options®s
1 =name lahal="Domain~=Donain</nama=
32 <values=
zvaluezInfrastruclures/values
<valugsCustomer services</values
=/values=
=/tields
<field type="text s
= =name={reatedt ime</nane:=
c1:} =/fields
L <field type="texi-area®s
41 <nane label="Uescription” =lescriptionsfnames=
=/field=
3 <field type="date’s
44 <name label="Expected validity"»Expected walidity</names>
wffield=
=/tablex
<table name="C{ontenl®>
<field type='toxt's
=name label="0Ontology URL" =URL«/namsas
50 </fields
51 wfield type="texts
znane lahal="upload file"=Fila</namas=
=/field=
<lield type="oplions™s
<nane label="follow imported antologics®»Follow imparts</names
=values=
=yaluesYes=z values
=valuzsfos/values
</valuase
e =/field=
6l < Lable=

P
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c

IT2RAIL INTEROPERABILITY FRAMEWORK - PUB

(%) Overview
Name *
Version
Author
Institution
Domain

Description

Expected validity

() Content
Ontology URL
Upload file

Follow imported
ontologies

& Images

Thumbnail

Banner

() Tags

Reset

TIONS

u
IT2Rail Ontology for all workpackages
Version : 2016.08.03
ServiceLifeCycle : Production

Tue, 15 Nov 2016 14:04:27 GMT

* Once the asset type is defined,
the Publisher web application

Robert Lehman

allows authorized users to add
- new assets or to modify

This ontology is as close as possible to the corresponding Capella modells, Although, minor

changes where already employed: - All concepts and properties are in their singular form. - = .

Properties (associations and attributes in UML) had either and “has” or "is" prepended to their t n n
name as long as it was not present already - Properties with identical names and same eX I S I g O e S .
namespace have names constructed as follows: "has<Class><Roll>" e.g.

“has tineraryDestination” and "hasJournes Destination” - Spacing has been removed, all

concepts and properties shall be in camel-case Additional knowledge to with respectto a

more ontological approch is added, but Capella stucture shall be kept as long as it does not

break things. Attentionl 2016-08-03 To give more meaning to reasoning DOMAIN and RANGE

are removed from data-/object-propertiesl In return and to keep properties readable two new

annotations (i2rumlRange and i2zrumlDomain ) are introduced, which will reflect exactly

:  The form-based interface for

editing information about an asset
IS auto-generated from the asset
type definition.

Yes v

Choose File | Mo file chosen

Choose File | No file chosen

- | S
IT2Rail

—_—

IT2Rail

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement No: 636078
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Publisher - Asset lifecycle

C IT2RAIL INTEROPERABILITY FRAMEWORK - PUBLISHE

 The Publisher application allows
the users to modify the status of
an asset. >,

e Sl
LT2Rail

Ontologes @) e (w) DELETE (o) LFECYCLE (@) VERSION  (B0) ASSOCIATIONS  (B@) PERMISSIONS

IT2Rail Ontology for all workpackages

« Data coming from each asset is o e
stored inside the database used
by WSO2 as XML documents R
which are then converted into —
RDF and sent to the Triple Store
upon successful publishing.

Check lists
The check items will be automatically saved

[0} Code Completed
(] WSDL, Schema Created
(] QoS Created

PROMOTE DEMOTE
% . TESTING Comment This comment will be recorded with the state transition
-
PROMOTE| DEMOTE

=

PROMO' DEMO
S PRODUCTION
o
e J— PUBLISH

History

We couldn't find any lifecycle history..

. |—‘—_'=" PUBLISHED.TO.APISTORE
W s £ 4%

- At ' This project has received funding from the European Union’s Horizon 2020 research and innovation programme
“ - under grant agreement No: 636078




The store is the users’ frontend
for accessing and searching
existing assets according to the
defined authorization policy.

The “User reviews” tab allows
Inserting ratings and
comments about assets,
therefore enabling the possibility
of collecting hints to improve the
content of the assets.

S

c IT2RAIL INTEROPERABILITY FRAMEWORK - STORE A admin ~

Ontology Details

IT2Rail
IT2Rail Ontology for all

workpackages
Version 2016.08.03

# Show Dependencies

Overview

Name :
IT2Rail Ontology for all workpackages
Version :

2016.08.03

Lifecycle

Name:
ServiceLifeCycle
State :

Production

~

@/,
* K 5
-
— -

IT2Rail it

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement No: 636078



WP1 «generic» Resolver

$:| IF Resolver Services

$:| Location Resolver
§ ] semantic Graph Manager

IF Process -
i D=5l rAobil ug
@ Mobility 3 ity Query 3 IFBuild Sem
Query Locations Query
n .
- II' D= Connect to Triple Store g€ |Triples Store
SPARGLY Mobili uen
Q v Q D= Query Triples Store
b >
D=5l semantic Graph Web Servicks D= SPARGL Mobility Query
IF Process Sem
r IF Que
g & ® Locations Query @ Ser?sant?::
Graph
D= Stop Place Triples

GraphDB 7.x
Virtuoso 7.X

ace List

© Stop Places

Empire/Pinto
RDF4J

e/
IT2Rail

putay
This project has received funding from the European Union’'s Horizon 2020 research and innovation programme
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Triple Store

Approximately 1.300.000 triples loaded from external
sources (StopPlace, RoutelLink, TravelExpert
descriptors)

Worked initially with Virtuoso open source 7.x
— Buggy, especially for geospatial queries
— Has «sponger» technology that could be used for data
linking
Switched to GraphDB free 7.x
— Better integration with RDF4J framework
— More features, including for inferencing
"= Muck better «<human» Workbench

-~
“’ o L] -
na— S o = | Y 1 R oo
S (o . num DN 2025 i =D I |T2 R l
[ ena B 0L, t - i P a I
' f : iR iin At gl EEEE  This project has ved funding from the European Uni n 2020 research and innovation programme
I e ]3 I under grant agreement No: 636078




Semantic Web Registry

 Triple Store acting as Semantic Web Registry, e.g.

triples describe Travel Expert service descriptors
SNCF 4

Source: http://it2rail.org/id/travelexpert/SNCF

subject predicate object context all Explicit only

subject

hitp:fit2rail.orgfidfravelexpert’SNCF

hitp:/it2rail.org/fidfravelexpert/SNCF

hitp:fit2rail.orgfidfravelexpert’SNCF

http:ifitZrail.org/fidfiravelexpert/SNCF

hitp:ifit2rail.orgfidfravelexpert/SNCF

http:Afit2rail.orgfidtravelexpertySNCF

hitp:/it2rail.orgfidftravelexpert/SNCF
hitp:/it2rail.org/fidfravelexpert/SNCF

hitp:/it2rail.org/fidfravelexpert/SNCF

hitp:fit2rail.orgfidfravelexpert’SNCF

T e —

ar

predicate

it2rops:hasEndPoint

it2rops:hasinputiessageMapper

it2rops:hasMame

itZrops:hasOutputMessageMapper

it2rops:hasServiceCapabilities

it2rops:hasServiceCapabilities

it2rops:hasServiceCapabilities
it2rops:hasWebSite

rdftype

rdfs:seeAlso

a»

object %

These hosted on
Virtuoso Web Server

hitps:lintegration1.pao.vsct frisalesfsearchSolutions

http:/192.168.150.139:6890/DAV/homefit2rail PAO/offer_
requestjson

“PAO““‘MZSII'IHQ

http:/192.168.150.139:6890/DAV/homefit2rail PAO/offer_
response json
"PAC Travel Expert Se r\.ri1:\9"1”\"“—’{‘]:Smng

"Requires authorization from SNCF, see dncumentatinn"n
Mysd:string

"Services SNCF neMork"Mm’d:String

hitp:fen voyages-sncf.comlen/
it2rops:TravelExpert

http:192.168.150.139:8890/DAV/home/it2rail PAQIPAC_ -~
MAU_PAO_GDS_VA-It33_V0 2_extract pdf : Vi

IT2Rail

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement No: 636078



Virtuoso

Stl” USIng Vlrtuoso as € - C M [}192168.150.139:8890/DAV/home/it2rail/PAO/

i=X App W Bookmarks Tutorial for Bots plug: [ SAWSDLServiet Web ) UNTDID - United

«auxiliary» webserver @ @ | & | 3 & X | K = |

MNew Folder

to serve tools (e.q. ° e Edi_ share

. . path [DAV/homelit2rail/PAO © view |De
OntOIOgy Vlsuallzer) and S Name
files (e.g. web service e

) ] offer_response.json

= O PAD MAU_PAD_GDS_W1-1t33_V0.2_extract.pdf
human documentation) = = o

Still investigating
«sponger» technology

‘*\\k
- =
@ g
= ——
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57 TestPOIQuery- Hotel Esperia, Barcelona

Location Resolver example

ot B

by aEO&

http://192.168.150.139:8080/ LocationSemanticGraphManagerService/services/LocationResolverSOAP

[-J% +

Raww | ML

B
B
=]

<3papenv:Header/>
<3papeny:Body>
<loe:leocationQuery xmlns:xsi="http://www.wi.org/2001/XMLSchema-instance">
<loc:locationCuery xsi:type="loc:BOIQuery"s
<loc:name>Hotel Hesperia Tower, L'Hospitalet de Llobregat, Barcelons,
<locrinfrastructurelyperSubwayStation</loc:infrastructureTyper
<loc-radiusxl</loc:radius>
</loc:locationfuery>
</soapenv:Body>

</ scapenv:Envelopear

B <scapenv:Envelope xmlns:scapenv="http://schemas_xmlscsp.crg/scap/envelope/;" xmlns:l{%~ >

Spa:

1]

[ »

<

Rawy | XML

B <distance>

= <infrastructurs>

=] <infrastructureCode>

B <distances

= <locationfueryResponse xmlns="http://itZrail org/ifw/resclverservices/L{&
= <infrastructurs>
«<globalIDrhttp://www.wikidata_ org/entity/02547661l</globalIl>
<name>Bellvitge</name>
=] <infrastructureCode>
<coderQ2547861</ codex
<codeType>WIEKIDATE< /codeTyper
</infrastructureCode>
<latitude>4l.235135%</latitude>
<longitude>Z . 111944</longitude>

<infrastructurelypes>SubwayStation</infrastructurelypes

<referencePoint>it2rail3&Tefas3-092c-483b-beed-64cfe8bifhis</
<distance>0.32187852</distance>
</distance>

< /infrastructure>

<globalIDxhttp: //www_wikidata.org/entity/037803%96</globalID>
<name>Bellvitge/Gornal</name>

<coderxQ3780396</ code>

<codeType>WIKIDATA</ codeType>
</infrastructureCode>
<latitude>4l.235382</latitude>
<longitude>Z . 1154027</longitude>

<infrastructurelypes>SubwayStation</infrastructurelypes
<referencePointritZrail3cTofac3-092c-483b-beed-—odcfefbifhab</

<distance>0.46737853</distance>
</distance>

N E—

-
IT2Rail

1]

| »
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Travel Expert Resolver

50
ar Barcelona Metro

by ao@mOoL e http://192.168.150.139:8080, TravelExpertResolver/services/ TravelExpertResolverSOAP
E‘ H/<scapenv:Envelope xmlns:scapenv="http://schemas.xmlscap.crg/scap/envelope : ; ﬁ = <naimetaTravelExpertEpisode> I
4 <spapenv:Header/> = «ns3d:startsfdt xsiztype="ns7:SubwayStation” xmlns:xsi="http:// /www._.w3_or
= = <spapenv:Body> = <globalId>http: //www_wikidate orgfentity/02547661l</globalld>
=] <trav:metaBoute> = “name>Bellvitges /mamsa>
<!l--1 or more repetitions:-->» = <stopPlacelodex
= <trav:imetalravelExpertEpiscde> <oodeType>WIKIDATA< /codeTypes
= <trav:startsit> <oodeValues>254766l«/ codeValues
<glocbalIldrhttp:/ www.wikidata.org/entity/02547661</globall </stopPlaceCoder
</trav:istartsits = <isLocatedAt>
= <trav:endsAtr [E| <nsaZ:geocCoordinates>
<glocbalIldrhttp:/ www.wikidata.org/entity/Q3780336</globall </isLocatedhtr
<isOnSubwayline>Barcelona Metro line 1</isOnSubwayLine>
</trav:iendsht> </na3:startsht>
</trav:metalravelExpertEZpiscdes = “n33d:endsit xsi-type="ns7:SubwayStation" xmlns:xsi="http:/ www_w3_.org/
“</travimetaRoutes <glokalIdrhttp://www.wikidata.org/entity/Q037803%36</globalId>
</socapenv:Body> <namerBellvitge/Gornal</mame>
«</soapenviEnvelope> = <stopPlaceCodes

<codeType>WIEIDATA</ codeTypes
<codeValuex03780396<, codeValues
</stopPlaceCodes
= <isLocatedits
[H <n3sZ gecCoocrdinatess
</islocatedits>
<igOnSubwayliner>Rodalies Barcelona line Z</isOnSubwaylLine>
<igOnSubwaylLinerBarcelona Metro line B8</isOnSubwayLinex

</nad:endsit>

= <n3d:hasTravelExpertlescriptors>
<ns4:name>TMB Transports Metropolitans de Barcelona</nsd:name>
<nsd:serviceCapabilities>THMB planner for Barcelona metropolitan tr
<nsd:webSiterhttp://www_tmb_cat/en/vull-anar</ns4:webSiter

-
‘ IC T — [r]el

~
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1 Semantic Broker (concept

bogy Schama Pl prcbar Mapping D68 HR. dzploy sarvices

] semantic @

{ ] Broker Ontology Managan

T} IF Madiata Trawal Ecpart {frooy)
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FEEP loT & Big Data Platform Sofia2

FEEP loT & Big Data Platform Sofia2 is an interoperability platform that allows information exchange between different
systems and devices. Thanks to its Big Data capabilities, it acts as a repository that allows advanced analytics, also in
real time.

It acquires information in real time via the senses (sensors, machines,
systems)

It makes decisions in real time based on the information received and
prior knowledge

It stores all the information in its short-term memory

It consolidates relevant information acquired throughout the day in its
long-term memory

It processes and relates the information in the two memories to learn and
act in amore intelligent manner next time

Multi-device & Customizable &

2 Integrated Securit . istic Vi [
Interoperable & g9 y extensible Holistic Viewer Semantics
\
— Predictive Open Source &
Big Data i ' : Marketplace :

g9 Social Media Analytics P | Commercial

~ / %‘/ JLay
! ut S * *
1 - - * *

el 2 Y LY IT2Rail *oak

' -d # At \ This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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lllustrative examples: Smart City of La

Project context / complexity

+ >20 projects covering vertical services from different
city areas: Mobility, Security, Environment, Water,
Energy, Participation and Tourism.

» Different player nature: 3 Large Companies, 12
SMEs, 2 Research Centers, 2 Start-Ups, 1 University.
* Open Data services and Cloud deployment.

L
[ >1el]
2209500,

Project approach / technological squQﬂO ru n a

Sofia2 acts as the brain of the city, centralizing and storing

information:

* Real-time reactions to events occurring in any domain/ location
across the City

* Data analytics over information of any domain.

¢ Build a cross-domain and smart solutions where each vertical,

instead of working independently, can take advantage of information
from the rest of the solutions to provide a better use of resources

Project results

» The project has allowed fostering innovation across the whole
city, creating new jobs, boosting the growth of the IT sector,
promoting new investments and positioning the city as a world-
wide reference in the Smart City domain

* Following are a few indicators quantifying the improvement in
resource usage:
v More efficient water management, optimizing its usage by
20%.
v’ 25% water savings in park irrigation, by watering
accordingly to weather and soil conditions.

. . . . . - \

v 20% in energy saving in public b gs. _

» Estimated impact of 10M€ saving ~_

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement No: 636078




Sofia2 involvement in IT2Rail: WP1

Security

Multiprotocol Adapt Protocols
(MQTT, WS, REST, WebSockets, IMS,... § *
|
|
______ q
|
I
IT2RAIL
IT2RAIL Leqac
APP N gacy
System
S IT2Rail
P R I This project has received funding from the European Union's Horizon 2020 research and innovation programme
“ - undeE gr]"ant agreement No: 636878 t ’ Honpres




Sofia2 involvement in IT2Rail: WP6

Data Flow from WP2

-

J
Sofia & “/ ’
-

Data Flow from WP5

Key Performance Indicators production and visualization

I :: fires IT2Rail

At v This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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Big Question: should we use existing ontologies?

« Sounds reasonable (from an engineering p.o.v):
— Helps with linking, including sem. annotated. web sites
— Saves work

« But it may be not (from a logical formalization p.o.v)

— An ontology is not just a set terms: it is a theory

— Can we «inspect» it and conclude that our domain is a
model of that particular theory?

— This «inspection» is a lot of work
. SolutiorL;\\mappings across ontologies

P

_______ > - IT2Rail
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Collaboration and System Modeling

Challenges

Matteo RossI
Politecnico di Milano
IT2Rail Mid-Term Conference 17/11/2016




The Challenge(s)

* Project participants with different
backgrounds

 Different views and perspectives on the
IT2Rail system

—
* A shared understanding of the system is
necessary
= Ll IT2Rail




The Key Ingredient

* Model-centric approach

== Capella

4
r

\
HH= i) /_ e

—
(] " =T ._! ! . . . . . v . . .
- - |5 - . This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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Capella key facts

« A modeler for Model-Driven Engineering
(MDE)

« Domain-Specific Language (DSL) inspired by
UML/SysML
— with associated methodology Arcadia

* Open-source

— Available from POLARSYS (an Eclipse Industry
Working Group)

* https://www.polarsys.org/capella

« Support available for partners
N

P

—_—

IT2Rail
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https://www.polarsys.org/capella

Capabilities (Use Cases

Manage Preference Resolve Locations i 0 3
) Shop - Provide itinerary offer items

Mediate Travel Expert Invocation PP

OfferProvider

% B, 5 7
nage Account ID i W = ?

@ Resolve Travel Expert .~ @ A
- /f; in Shop - Provide itinerary offers
Manage Traveller G X .

Manage mobility reest 37 travel rigths delive .ABusme sciser

Pay and deliver Entitlement TMW i ,: ......................................................... >

I
Activate Tracking Sieg
Resolve Events Sources
Track Itnera <i»
Travel Event Provider

P
Manage Alternatives eﬁo@e / i
p ~ xe» <!

- e’ 0 IT2Rail
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Functions

(= (=]
@ TC PersonalApplication @ TC CloudWallet
\
L2 TC Sheppin TC Pa t TC E-Pg: rtM t TC GeiKPisAndH i i TC Pa t
@ IDManagement @ pping @ ymen @ -PassportManagemen @ e{KPis appenings (@ PreferenceManagement @ ymen
(PA) (PA) (PA) W)
(PA) (CW)
N i T Validation T § i@ TC Entitlement
(@ PrefefenceManagement| |@ AlertManagement | |@ (II?A? as @ NavigationAtinterchanges @ AccessManager @ BookingManagement @@ Management
(PA) (PA) (PA) (CW) cw) cw)
. : S " L ©
TC Boeking TC RetrieveValidationData TC ExternalConnectivity TC Prepare
@ @A) @ Al () ) @ Validation (PA) @ IDmanagement @ AlertManagement
cw) {CW)
o ~
i é p,
T T ———-______—‘___‘—-—‘
e IT2Rail
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(Function) Scenarios

Ask for itineray offer - Identify TS Manage Mobility
-T, A -i,'lt Shopping (PA) ot -i, TC AccessManager (CW) —i, Request

| | |
Enter Mobility Request(String, String, Tlate, Date, SearchOpticd)

|
Get crigin ]ocation(l.ocation, HT\I’FiException)

R

Get destinatjon Location(I.ocation,\H'lTPException)

T— |

|

|

|

|

|

|

|

| | |
| Send Mofility Request(MobilityRequfst, itineraryOffer)
|

|

|

|

|

|

|

Gét Traveller Preferences(UserlDToken, PreferenceRankCollectiLn, String)

| u‘

ref
L TC getPreferences (CW)

T @— 2

=N L IT2Rail
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Data

E MobilityRequest
(

userlD

UseriDToken

[*] searchOpticns

J & wvalidWithin |

= L
E ShoppingRequestContext| _ @ itineraryOffer; tmeraryOfferRefl@ ItineraryOfferReﬂI;I

J & validWithin \ )

devicelpfe

L Devicelnfo

retailer

| H Retaiter l [1..] itineraryOfferitem

—0 retailerCode
5 retailerName

E ltineraryOfferitem

—5 unitsAvailable - Integer

"5 [1..%] salesConditions : SalesConditions

—5[1.% afterSalesConditions - AfterSalesConditions
| 75 [*] paymentMode - AcceptedPaymentMode

[ E Passenger [1.%]

_5 passengerName - Name
—5 dateQOfBirth : Date
—O contactinfo : String 11.*] & passengerlD isProvidedBy

passenger

>

TravelExpert ]
preference & passengeriD ( E »

;\
SearchOption
\

5 travelSxpertName - Name
J H preference ] E Passeﬂge"Dl —5[0..1] travelExpertCode - String

| =5 name - String | T3 [0..1] travelExpertCapabiities - String

-
_ IT2Rail
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Operations and interfaces

( Q ExportPreferences! ]

@ ProvidePreferencesCW(IN useriD:UserDToken, IN pref_names:String[1..%]) - returns preferences:PreferenceRankCollection
% provideAllPreferencesCW(IN user:UserDToken) : returns :PreferenceRankCollection

[ Q TravelExpert! ]

L@ provideMobility Regquest(IN mobilityReguestMobilityRequest) : returns res:EineraryOffer J
2 d

( Q ManageBocking! ]

&3 ConfirmBooking(IN gpb:GuaranteedPriceBooking, IN pm:PaymentMeans) : returns cb:ConfirmedBooking
83 BookValuedtineraryOffer(IN v-kineraryOfferRefD) - returns gpn-GuaranteedPriceBooking
@ nventoryLock{IN te:TravelEpisode, IN r:Retailer, N bo:BookingOrchestratoriD, N otkineraryOfferkem{1..*]) : returns be:BookingBements

f

Q PayBookingAndissueEntitlement! ]

L@ PayAndissueEntitiementToken(IN bookingToPay-GuaranteedPriceBooking, N paymentData:PaymentDetails, N userDToken:UserDToken) : returns res:Boolean J

g
- ~
e é ; prd

- IT2Rail
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Modules

TC PersonalApplication
$:| TC AlertManager (PA) D
@ T Shopper PA)
TC AlertManagement
(PA)
\ = @ TC Shopping (PA)
§ ] BAdataManager (PA) § ] T NavigationManager
§ ] TC E-PassportManager (PA) : © . =
‘:D GetKPIsAm(iPI:?p PG @ NavigationAtinterchanges @ TC Booking (PA)
> o) _
 ml. TC E-PassportManagement | i
L20 (PA) : : ,
1 >
- N § ] TC TappingModule (PA)
£ ] TC IDManager (PA)

e I IT2Rail
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Collaboration

* A unique, shared model

— stored in an SVN repository for versioning and
sharing

 Coordinated modifications to the model
— Capella “merge” tool helps

* Mantis bug tracking tool for keeping track of
Issues and discussions

I=|- . T
—
- ' . J- This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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Thank you for your kind attention!

IT2Rail Mid-Term Conference 17/11/2016

under grant agreement No: 636078
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