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Analysis objectives

Questions that have been addressed:

Can TOMP-API be used for the new mobility modes as well as for the Public transport and
the planning of multimodal trips?

Can TOMP-API be used for : planning, booking, purchasing, payment ?

What is the link between the « planning » as described in TOMP-API, and in
TC278/WG3/SG9 and in TC278/WG3/SG8 (for service provision)?

TOMP-API, supposed to be standards-agnostic, can it ensure interoperability
between:
data (traveller info) provided in a CEN NeTEx format and other data related to
planning, booking and/or purchasing a transport or mobility service?
data related to the CEN OJP standard and other data related to the reservation
and/or purchase of a transport or mobility service?
to what extent can TOMP-API manage dynamic data in the sense of SIRI services?

Mars 2023
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Analysis objectives

® Essentially technical analysis and as factual as possible
e Functional analysis

e No organizational or legal element

| don't claim to be a TOMP expert, | just analyzed as many documents as possible,
exchanged with other experts, and above all analyzed the API itself

Mars 2023
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TOMP-API Presentation

TOMP-API allows to inquire prices, confirm availability of offers and to
book

TO-MP API =Transport Operator to Maa$S Provider API

2 weeks ago

Github repository (mups:ithub.comromp-waeromp-aei ) 0 o
TOMP-APl.yaml : Swagger defining the API "
UML (plantuml) : diagrams of sequences
Many documents (nhot always recent), including summaries of the working

group
Some examples (4)

Note : versions are developed in dedicated branches and identified by tags
Mars 2023
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https://github.com/TOMP-WG/TOMP-API

TOMP-API Presentation

API

@) pen -API 3.0 (https://swagger.io/specification )

Programming Interface Description Standard (HTTP REST)

Swagger (or « specification OpenAPI ») in YAML format (and not JSON) - authorises
comments (not much used in the end)

Actual Version |.4 of TOMP API (used for this analysis)
This is the heart of the technical implementation of TOMP-API

Online visualization tool

https://app.swagserhub.com/apis/ TOMP-API-WG/transport-operator maas provider api/l.4.0
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https://swagger.io/specification
https://app.swaggerhub.com/apis/TOMP-API-WG/transport-operator_maas_provider_api/1.4.0

TOMP-API Presentation

) Fichier Edition Sélection Affichage Atteindre Exécuter Terminal Aide TOMP-APLyaml - Visual S

Le mode restreint est destiné 4 la navigation de code sécurisé. Approuvez cette fenétre pour activer toutes les fonctionnalités. Gérer  En savoir plus

TOMP-APLyaml X

Code YAML

but ar

@ Mode restreint Q90 /A 0 L1col1 Espaces:2 UTF8 CRIF YaML & 0

Mars 2023

napcore




TOMP-API Presentation

Visualisation on app.swaggerhub.com

SMARTBEAR
. SwaggerHub..

¢ transport-operator_maas_provider_api v 140 B Q Export +
A Info
' /plannin ,
“ror D v -
Tags Read Only /inquiries
tcd Transport Operator MaaS Provider API
Servers . o i
/4 An API between MaaS providers and transport operators for booking POST /plannin < a g -
trips and corre§ponding assets. g/offers o
<p>The documentation (examples, process flows and sequence
A diagrams) can be found at <a href="https://github.com/TOMP-WG
/TOMP-API/">github</a>. /bookings I
planning ~ POST e stop Vo«
Apache
POST /planning/inquiries
a booking is the main object exchanged between MaaS and a
POST  /planning/offers planning gge[f;?snc: ya?ys,ﬁ’?l]
- gives information about transport asset availability bookin e A
POST /bookings/one-stop and pricing [free bike_status and system_pricing_plans in GBFS] g This section contains functionality to book a leg (part of a trip)
.<p> The endpoints in this part can give information about the for one asset (or assetType), including the non-happy paths
booki availability of assets (or assetTypes) and can provide (cancel, expire etc).
ooking ~ information to take the next step - the booking part.
POST /bookings =

booking
a booking is the main object exchanged between MaaS
and a TO [from MaaS-API]. <br>See also <a href='https://github

POST WETWISIIE VvV e
POST /bookings/{id}/events

/bookings/{id} .com/maasglobal/maas-tsp-api/blob/master/specs/Booking.md"

>Booking.md</a><p>This section contains functionality to book a /bookings vV @
. . leg (part of a trip) for one assgt (or assetType), including /{id}/events
trip execution ~ the non-happy paths (cancel, expire etc).
GET /legs/{id}/available-asset: trip execution /bookings
supports the complete trip execution process. It m ) A4 & -
e /legs/{id} contains f.i. getting an available asset, assigning the asset /{id}

to the leg, starting, pausing, finishing a leg (all by using
the POST /legs/{id}/events) or updating an execution (not the
state!).

PUT /legs/{id}

POST /legs/{id}/ancillaries/{cat supports the complete trip execution process. It

- : . . contains f.i. getting an available asset, assigning the

DELETE /legs/{id}/ancillaries/{cat operatep. dnformation 2 A tr|p execution asset to the leg, starting, pausing, finishing a leg (all A
gives information about systems, stations by using the POST /legs/{id}/events) or updating an

execution (not the state!).

POST /legs/{id}/events

v L h ram/anic/TOMP-A
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TOMP-API Presentation

Interaction diagram PlantUML

therefore the main TOMP API services
Doesn't seem to be regularly updated
Incompatible with CEN tools

Planning Scenario ‘planned trip' - V1.0.0

= =
- L request)

Planning phase

Processldentifiers - PLANNING_BASED
The TO is allowed to return AssetTypes without real
assets, only telling the number of available assets of
each type.

@plannngequesl

@ traveler

| want to travel from Ato B

> .
= .
h nrofTravelers licenseTypes eg driver

the MP should doing some routing
asset references

and find TOs in the area where the

leaving at radius
. - travelers | age
I've got a user who wants departureTime
i cardTypes eg payment, discount
to travel from A to B, leaving at C, arrivalTime ¥p g pay '

requirements eg disabilitias

planned trip will take place
Time to contact the selected TOs

result\

~\

It is possible to define the action sequences for the selected use cases, and

TOMP API workflow - booking process

Am%foreach Ieg>(—

/bookmg ok?\L

¢nu

fareach booked leg

foreach leg

@ place
name

coordinates
=additional location references>

look for planning options (optional)

—)n

planning options N
without booking intent. The results don't have -
to be precise, but it must be likely that you can -
provide an asset for this trip

| likely legs

The MP gathers all results from the TOs.
Gonstructs the best trips - using the knowledge
of how his end user likes to trave

Time to ask the TOs to ‘prebook’

prebook (booking-intent=true)
Ll 1
the TO "prebooks’ the trips. It serves offers with a unique
ID_ This 1D will remain the ID for the whole lifetime of
the trip
The result should contain real offers;
there must be a high guarantee that the legs can be done

3

The MP constructs the best suitable trips.

| .best tips

best trips

B B

———-a.___] @p\anning optians
validuntil

TOMP API

T @ leg

@ booking

id : required when booking-intent=true
customer /! empty
state = NEW

id  first leg in legs should have same id as booking
state = NOT_STARTED

assetType // optionally contains assets
asset // empty, unless unigue asset planned
pricing // empty, unless broker
suboperator // empty, unless broker

legs. normally 1

ricing ricing // empty, unless broker

@fare



TOMP-API Presentation

Interaction diagram PlantUML

napcore

Le mode restreint est destiné & la navigation de code sécurisé. Approuvez cette fenétre pour activer toutes les fonctionnalités. Gérer

reint

WIIR
ng
Planning Scenario ‘default booking' - v1.8.8
MP

autoactivate on

T0
**processIdentifiers**: DEFAULT and ACCESS_CODE_BY_TO.
Add one of these to specify the moment of supplying the
access code (if applicable):
ACCESS_CODE_IN B NG,
ACCESS_CODE_IN_COMMIT_EVENT or
ACCESS_CODE_IN_PREPARE_EVENT (trip exec module).

0One of these access code moments must be accompanied
"ODE_TOKEN,

unlocking

MP -> TO : POST fbooking/ \nMUST be directly executed in\ncase
TO

The TO recalls the persisted leg in

the offer by taking the ID from the body

of this request. The TO reservates the

asset from the planning _ OR__ reserves and

assignes an asset to the leg _ OR__ postpones

this assignment until the execution module.

MIC_PLANNING AND BO

king in PENDING state\nIn case of ACCES INGAnit must contain acc
er MP

The MP has to book all the legs of the trip.

If all reply with a booking in PENDING state,

he can continue COMMITting the bookings

ST /booking/{id}/events { “"operation": "COMMIT" }

ng in CONFIRMED state\nIn case of ACCESS CODE_IN COMMIT_EVENT\nit must contain acce

®@oAo

En savoir plus

£ PlantUML Apergu X

The MP has to book all the legs of the trip

Planning Scenario 'default booking' - V1.0.0
o]
1
Processldentifiers: DEFAULT and ACCESS_CODE_BY_TO
Add one of these to specify the moment of supplying the
access code (if applicable):
ACCESS _CODE_IN_BOOKING,

ACCESS_CODE_IN_COMMIT_EVENT or
ACCESS_CODE_IN_PREPARE_EVENT (trip exec module)

One of these access code moments must be accompanied
by ACCESS_CODE QR, ACCESS_CODE _PDF ACCESS CODE_TOKEN,
ACCESS_CODE_LINK, ACCESS_CODE_TICKETSTOCK.

At last, to provide direct planning-booking-unlocking
you must add ATOMIC_BOKKING_UNLOCKING.

POST /booking!/ i
MUST be directly executed in !
case of ATOMIC_PLANNING_AND_BOOKING )

1

The TO recalls the persisted leg in

the offer by taking the |D from the body

of this request. The TO reservates the
asset from the planning OR reserves and
assignes an asset to the leg OR postpenes
this assignment until the execution module

booking in PENDING state
In case of ACCESS_CODE_IN_BOOKING
must contain access inf ton

T

<

he can centinue COMMITting the bookings

If all reply with a booking in PENDING state |

POST /booking/{id}/events { "operation”: "COMMIT" },

booking in CONFIRMED state
In case of ACCESS_CODE_IN_COMMIT_EVENT
it must contain access information

[ execution |
trip execution

=




Documentation

The YAML is « self-documented »

But this is not enough to answer all the questions (APl documentation, no model or interaction)

It also gives a very low level of vision which sometimes lacks a bit of hindsight.

napcore
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141 «  TOMP-API/ documents /

is branch is 32 commits behind master.

» bonbakermans and edwinvandenbelt Add files via upload

presentations

proposals

working group reports

191021 - Blueprint for a TO-MP API v1.1.pdf

200301 - Blueprint for a TOMP API v1.2 pdf

200715 - Blueprint for a TOMP-API version Dragonfly. pdf
201005 - Blueprint for the TOMP-API-Version Dragonfl..
CROW passenger characteristics V2.0.xlsx

CROW passenger characteristics.xlsx
CROW-traveler_characteristics_en json

Connecting a MSP to the MaaS-NL-Router, version 1.0 ...
Infermation document for testing parties within Maas ...
List of links and resources

Maa5 functionalities and support of TOMP.xlsx
Strategical committee.docx

TOMP-API Glossary V1.0.docx

TOMP-API_Payment Proposal_20191211.pdf

Woordenboek Reizigerskenmerken CROW.pdf

Add files via upload
Timestamp 159 0.6.0 (#170)
Add files via upload
Add files via upload
Add files via upload
Add files via upload
Add files via upload

Add files via upload

Add

les via upload

Add files via upload

Add files via upload

Add files via upload

Rename List of links to List of links and resources
Add files via upload

378-via-possibility

Add files via upload

Add files via upload

Add files via upload

Go to file Add file =

slie6co 2 weeks ago YD) History

3 years ago
3 years ago
2 weeks ago
4 years ago
3 years ago
3 years ago
3 years ago
2 years ago
2 years ago
2 years ago
4 years ago
4 years ago
4 years ago
3 years ago
2 years ago
3 years ago
3 years ago

4 years ago

TOMP API

Mars 2023




Documentation

https://github.com/TOMP-WG/TOMP-API/wiki

napcore

Operator information

Information about the operator. Where

does it operate, what are its opening hours.

Most of these endpoints contain static
data, except for the available-assets.
more...

Planning phase

The planning phase actually consists out of
1 endpoint but has 2 modes: one for the
routing (returns options, without
registering anything) and one for getting
offers (creates offers that can be booked,
with a generated id for the complete life
cycle). Completely controlled by one query
parameter: booking-intent.

« In version 1.3 this is split into the
endpoints 'inquiry’ and ‘offer".

= In version 1.4 the planning phase can be
skipped when all booking information is
already provided in 'static’ information
(using Operator Information Module or
external data source, like GBFS, NeTEx or
alike) more...

Booking phase

The booking is a transactional process. The
booking scenarios are:

= up to version 1.3: one of the offers of the
planning phase is booked (using the
generated id).

= after 1.3.0: the 'one-stop-booking’
endpoint can be used as well, if offers are
not needed (e.g. 'l want bike no. 18').

After all the TOs have responded positively to
the bookings, each TO has to be confirmed by
a commit. (Even this can be bypassed using
the process identifiers). more...

TOMP API

TOMP API workflow - planned trip

Green nodes are o
? implemented by TOMP API

planning process/ i

Create routes |

™
= jplanning/inquiries | | fetch external information

= jplanning/offers ™

last TO?

I

no

yes

\' Propose best trips to end user

I
booking process/ i

offer reflulreﬂ

- hbookings/ j fbonkmgsmnp stop )

|ast TO?7 )00

ves
-/ Ibookings/{id}fevents COMMIT )

trip ekecution/]

* - fegs/{id} fevents SET IN_USE

Travel

* ﬂegs;‘(\d),’events FINISH —

\as{leg’ L

yes
I =Y
fpayment/journal-entry

Mars 2023



https://github.com/TOMP-WG/TOMP-API/wiki

TOMP Services
The structure of TOMP-API

Operator
information

Planning

Booking

napcore TOMP API

Source Skedo
Mars 2023




TOMP Services

ﬁet (all) /operator/ping This is a healthcheck endpoint to see if the TO is up and running \
/operator/meta Describes the running implementations
/operator/stations Describes all available stations => NeTEx
/operator/available-assets Returns a list of available assets (note: peu clair pour transport public) => NeTEx
Operator /operator/alerts informs customers about changes outside of normal operations => SIRI
Information /operator/operating-calendar describes the operating calendar for a system (issu de GBFS) => NeTEx
/operator/operating-hours describes the system hours of operation (issu de GBFS) => NeTEx
/operator/information Describes the system (operator, location, URLs, contact info...) => NeTEx
/operator/pricing-plans Describes pricing of systems or assets [from GBFS] => NeTEx
\@perator/regions describes regions for a system that is broken up by region => NeTEx J

[ post /planning/inquiries } Returns informative options for the given travel plan (for O/D)
Planning . post /planning/offers | Returns bookable offers for the given travel plan.
| post /bookings/one-stop Returns bookable offers for the given travel plan.

_ post /bookings J
" post /bookings/{id}/events

_get /bookings/fid}

Boo k|ng Optional:
get/bookings Returns bookings that has been created earlier
put/bookings/{id} Adjust the parameters of the booking
post/bookings/{id}/subscription Subscribe to a specific booking (=leg & (type of) asset).
delete/bookings/{id}/subscription Delete subscription
Mars 2023
napcore TOMP API 14




TOMP Services

get /legs/{id}/available-assets Returns a list of available assets for the given leg (Ticket ou course..?)
get /legs/{id} Retrieves the latest summary of the leg => OJP
put /legs/{id} Updates the leg with new information (from TO...)

post /legs/{id}/ancillaries/{category}/{number} A new ancillary is added to the leg. => NeTEx/SIRI (ancillary=equipement?)
delete /legs/{id}/ancillaries/{category}/{number} An ancillary (or amount) is removed to the leg. => SIRI

post/legs/{id}/events Alter the state of a leg (ASSIGN_ASSET, TIME_POSTPONE, FINISH, etc.)

get/legs/{id}/progress Monitors the current location of the asset and duration & distance of the leg (TO)

post/legs/{id}/progress Monitors the current location of the asset and duration & distance of the leg (vp)

post/legs/{id}/confirmation The TO can request confirmation for certain actions from the MP. ({id}=leg)
Note: SIRI scope

post/support/ Creates a request for support from end user via MP

get/support/{id}/status Gets the status report of the support request.

get/payment/journal-entry Returns all the journal entries that should be paid per leg
post/payment/{id}/claim-extra-costs Extra costs that the TO has to charge to the MP or vice versa. (?? not to user ??)

Mars 2023
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System architecture

A relatively simplified overall architecture (view with possible integration
“ of NeTEx)

Trip
planner

Trip request

TOMP Get
9 - Trips options
. . ccntalnlng
availability NeTEx ref.

S Provider

NeTEx based
reguest

systems

NeTEx based
request

Transport Transport Transport Transport
oaerators operators operators operators

TOMP

booking

Source https://www.linkedin.com/pulse/best-both-netex-tomp-api-edwin-van-den-belt/

Mars 2023
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https://www.linkedin.com/pulse/best-both-netex-tomp-api-edwin-van-den-belt/

Architecture

A structure completely built on the route sections (leg)

OPEN MaaS TOMP-API
Marche

Maas provider

A A Marche

» « Booking » of an « asset » per « leg »
* Very generic notions to bring a certain agnosticism

« Walking and connections will not lead to booking ...
» |t does not cover the use cases like:
 How to manage the case where one ticket is for
Bus/Tram and one ticket for Métro
* Round trip
» User's profile (social ticket, family ticket, etc.)

x « Subscriptions X

» Touristic tickets (like weekly tickets for specific
zone)

Métro

Execution

uuuuu

Transport Operator

Mars 2023
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System architecture

Comparison - OSDM: roles and actors (for comparison)

Fayment create manage
service offers fulfillments
provider reconciliate
Vi find ™ provide
\ offers / offers
r/ \\ f Y
t#""" } | book offers |
\ offers / o o /
— - DSCKRIpbtion— .
Purchaser o Retailg R Distriputy
I.frefu ndfexchange "| ¢ get tickets! \
\ i / ‘., fulfillment /
" booking J
I-'réfu ndfexcha ngé \
iz \_ tickets
complaint ~—
accounting
Passenger

napcore

.-\».__ /

manage
complaints

control tickets
(fulfillment)

N provide

collect
offer parts

provide
fares

offer parts

provide
fulfillment parts

/ \

manage
complaints

rOMP API

ocal
Tfansport
O uthority
afe Provider
Carrier

mandaie
control
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System architecture

Comparaison - Transport distribution architecture — TR Distribution

&

APls of CEN/TC278 WG3

Customers
Passengers

Maas Provider

Other IFMS
Roles C)\»

Transport
Product (
Aggregator

vy
Transport

Geography and

Services Portal
'

napcore

Service Booking
Interconnection

Customers
Passengers

g

Maa$ Provider

Banking
Payment
Services

P
/f’

Transport
S Authority PAYG
Balance

Provider

'

Transport Service

o h—

Transport Service Transport Service
Provider Provider

) (M

Service Data
Interconnection

TOMP API
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System architecture

Comparison - Roles in IFM

[ Product ] [Applicatinn]

Owner Owner

[ Application Retailer Collection
< and
[ Product Retailer Fgrwarding
7
| Customerﬁ
| Service
_ Serviee |
/S
’{] [ Service
[ Customer J | Operator

Mars 2023
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Relations with GBFS

GBFS (and bike sharing) is the main/initial use case TOMP-API
was built for
The example on Github concerne bike sharing
The notion asset aims to be generic but remains quite linked with the
vehicle to book
It is deeply inside the API (check next slide)

Mars 2023
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Relations with GBFS

assetProperties « {

asset w description: Aspects of an asset or assetType. Most aspects are optiocnal and should
1t > [--.1] only be used when applicable.
isReserved
> [---1] name > [ ]
isReservedFrom s [ ] . . £as
e ocation
isReservedTo place » {...}
> [--.]
brand
isDisabled > [ ] > [ 1
o model
availablelUntil >0 1
> [...] L
buildingYear > [ ]
. colour
>
3 . [---1
maxSpee
> > [---1
mileage wheelCount > I 1
> [---] .
statedfCharge > [ ] 1mage > [ ]
icon
maxRange $ [...] > ]
- accessMethods
licensePlate > [...] > [...1
i fuel
stationld > [...] > i
i ropulsion
homeStationId % [...] prop ¥ [ 1
overriddenProperties EESEtPFDpEI‘tiEE v { e energylabel [ ]
ecolabel 3 i
coZPerKm > ]
gears s I 1
gearbox 3 i
airConditioning >0 ]
I"‘IEIPCDI"E‘ cabrio . 1




Relations with GTFS

The relations with planned data of public transport have been considered
We find them in Swagger (especially for the identification of stops )

object
reference to a stop (can be nation specific). This can help to specific pinpoint 4
stop is not supplied; you should find it elsewhere. StopREference v {
description: reference to a stop (can be nation specific). This can help to specific pinpoint a (bus) stop.
Extra information about the stop iz not supplied; vou should find it elsewhere.
- country
type* string
string type of external reference (GTFS, CHB)
type of external reference (GTFS, CHB).
Enum:
GTFS_STOP_ID, v [ GTFS_STOP_ID, GTFS_STOP CODE, GTFS_AREA_ID, CHB_STOP_PLACE_CODE, CHB QUAY CODE, NS_CODE |
GTFS_STOP_CODE, s feee
GTFS_AREA_ID, id Sl
CHE_STOP_PLACE_CODE, this field should contain the complete ID. E.g. NL:5:13121118 or BE:5:79640049
CHB QUAY CODE,
T8 (O, country* country string

maxLength: 2
string

minlength: 2

this field should contain the complete ID. E.g. NL:S:

example: NL
two-letter country codes according to IS0 3166-1

Note the absence of NeTEx and the explicit reference to the Dutch national stop reference

Mars 2023
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Relations with GTFS

Found in Swagger (especially for identification of stops)

endpoint « { +

description: a formal description of an endpoint.

method* y [ 1

path* y [ 1

eventType ¥ [...1

status* ¥ [...]

supportsPaging > I ]

maxPageSize 30 ]

externalType string
this field must be used when adressing other standards for exchanging 'static' data (Lewvel 1 MaaS)
Enum:
w |[ GBFS, GTFS, NeTEx, OSDM_Offline, IXSI5, APDS |

uselssetTypes ¥ [...1

usefssets 3 [...1

Mars 2023
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TOMP and the "classic” public transport

https://github.com/TOMP-WG/TOMP-API/wiki/How-do-l-implement-a-public-transport-operator

How do | implement a public transport operator

Edwin van den Belt edited this page on Nov 16, 2020 - 7 revisions

home > Modalities > Public transport

I dentical Scen ario for B us’ M etro’ Trai n eeoeo Q: How to implement a Public transport operator?

A: There are a few specific items to take into account implementing a train TO. Per module:

But no “‘composite-leg”’ currently in theYAML  »r

« you have to use composite-legs when planning overlaps.

= scenario: reserve chairs is not yet implemented

+ whenever you have to provide tokens, you probably have to request birthday, name etc. Therefore add the condition
require-booking-data-condition: birthday to the response of your planning options.

And this means that the journey planner must ...
do the pre-division to be consistent with the » In case you can deliver an access token (QR code or other), you can put it into the booking response in
tarification (example of a BustTram+Metro trip oo memiseos.

"meta”: [

[ o
INn raris ‘
"QR": "base64 string containing the image"

¥
1
T

The reservation seems to refer to the

Trip execution

[ ] ]
t ran s p O rte r s se rVI c es * when you cannot create an access token at the time of booking, it should be retrieved before starting the leg using

fexecutions/{id}/events, requesting a PREPARE. In the response there is

"assetAccessData™: {
"startTime": "2028-86-28T14:55:00+02:80",
"endTime": "2020-86-29T00:00:00+02:00",
"meta”: [
{
"QR": "base64 string containing the image"
i
1
s

In both cases the start and end time are used to specify the time window of validity. * In case of required birthday etc, the MP

must supply the required fields.
Mars 2023
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https://github.com/TOMP-WG/TOMP-API/wiki/How-do-I-implement-a-public-transport-operator

Position comparing with OJP

OJP covers (much) more than the Planning service of TOMP
OJP Services and utilisation sequence

Location Information

\ = =
A

| Recalculation

-’ e3
*————_< oKk >t

Recalculation not a
service, but needs to be
done by one of the
systems.

- post /planning/inquiries
Planning ' post /planning/offers |
 post /bookings/one-stop

napcore TOMP API
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Position comparing with OJP

OJP covers (much) more than the Planning service of TOMP
OJP Services and utilisation sequence

Location information matching text input against possible origin and destination locations

Exchange points Connexion point for Distributed journey planning

Trip request intermodal trip information from an origin location to a destination taking various user
preferences into account

Distributed journey planning | Distributed journey planning

Departure/arrival board provides information on arrivals and/or departures of public transport services from stops for
a requested time or period of time

Trip/Vehicle information information on a single trip (service pattern, real-time status, vehicle facilities etc .).

Ticket price calculation general, stop-specific and trip-specific fare information

Availability information informs about the availability of a MOBILITY SERVICE, a VEHICLE, SERVICE JOURNEY, or
SINGLE JOURNEY

Line information informs about about a specific line

Refinement of trips additional or updated information about a known, previously retrieved trip

Note: OJP makes several references to TOMP and consistency with TOMP has been taken into account
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Position comparing with NeTEX

NeTEx covers all the "Operator Information" part and much more
- For all the modes considered... and more

Trip

Only identifiers are exchanged (exchangeable) 4 planner
This ensures agnosticism ... in a limited way ’

Trip request.

o Get
options

It has many TOMP element that could advantageously reuse
Transmodel Model and Implementation NeTEx

availability

Transport operator. Maa$ Provider
systems - (role)

Leg, Operator,Address, Place, Stop Place, .
Day & Day Types, etc. etc. D i

The concept of FARE PRODUCT (tariff product)
would have been useful!

'éét (all) foperator/ping This is a healthcheck endpoint to see if the TO is up and running
| Joperator/meta Describes the running implementations
[operator/stations Describes all available stations => NeTEx
[operator/available-assets Returns a list of available assets (note: peu clair pour transport public) => NeTEx
Operator /operator/alerts informs customers about changes outside of normal operations => SIRI
Information /operator/operating-calendar describes the operating calendar for a system (issu de GBFS) => NeTEx
[operator/operating-hours describes the system hours of operation (issu de GBFS) => NeTEx
[operator/information Describes the system (operator, location, URLs, contact info...) => NeTEx
. [operator/pricing-plans Describes pricing of systems or assets [from GBFS] => NeTEx
napcore - /operator/regions describes regions for a syster?:clf?al’cl is,_E)Ir?ken up by region => NeTEx



Position comparing with SIRI

SIRI Covers all of TOMP's Trip Execution needs

(and much more)

The main difference is the fact that TOMP focuses on "Legs" and SIRI on trips

If NeTEx appears in a certain number of
presentations and documents related to TOMP,
SIRI has been largely forgotten

Also note that SIRI| has set up a

“Communication Layer” shared with
OJP and NeTEx, and which could have been
reused

get /legs/{id}/available-assets

get /legs/{id}

put /legs/{id}

post /legs/{id}/ancillaries/{category}/{number}
delete /legs/{id}/ancillaries/{category}/{number}

buroyuopy dojs
ajqejswil| dojs
ajqejoLul] UoIoNPO.I
g/qejewil] psjewnisy
Buriojiuopy a1a1ysA
abessolw [eiousc)

ajgejawil] UOIj23ULOY)
Burioyuopy uoijasuUo)

burioyuopy Ayjroe-

abueyoxg uonenjs

SIRI communication layer
(XML-PubSub-Soap...)

Returns a list of available assets for the given leg (Ticket ou course..?)
Retrieves the latest summary of the leg => OJP

Updates the leg with new information (from TO...)

A new ancillary is added to the leg. => NeTEx/SIRI (ancillary=equipement?)
An ancillary (or amount) is removed to the leg. => SIRI

post/legs/{id}/events Alter the state of a leg (ASSIGN_ASSET, TIME_POSTPONE, FINISH, etc.)
get/legs/{id}/progress Monitors the current location of the asset and duration & distance of the leg (TO)
post/legs/{id}/progress Monitors the current location of the asset and duration & distance of the leg (MP)
ost/legs/{id}/confirmation The TO can request confirmation for certain actions from the MP. ({id}=le
I"IEIPEDI"E‘ Note: SIRI scope post/legs/{idl/ q (tidj=leg)




Replying to key questions

Can TOMP-API be used for new mobility modes but also for public
transport and the planning of multimodal journeys?

TOMP does not provide the planning itself (it is an interface relay)
OJP is much more complete

The reservation part (booking) is suitable but only for some particular use
case... starting from a route search and with routes where each section can
lead to the reservation of an independent “asset”
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Replying to key questions

TOMP-API can be used for: "planning ", booking, purchasing,
payment...?

The focal point is really the reservation
Purchase and payment are not supported

Planning remains simple (and relevant to target modes), but OJP is
more comprehensive
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Replying to key questions

What is the link between the "planning', as prevented by TOMP-API,
and the theoritical info included inTC278/WG3/SG9 and the service
included inTC278/WG3/SG8 ?

Operator -
information
Not covered
Planning :
Interesting to
work on
Booking

Trip
execution

napcore TOMP API




Replying to key questions

TOMP-API, supposed to be standards-agnostic, can it ensure

interoperability between:
data (traveller info) provided in a CEN NeTEx format and other

data related to planning, booking and/or purchasing a transport or
mobility service?

data related to the CEN OJP standard and other data related to
the reservation and/or purchase of a transport or mobility service?

In a very limited way (covers only a very small subset of the functional
scope)
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Replying to key questions

At which level TOMP-API can hadle dynamic data with regard to SIRI
services?

Very partially
With a view by route section or by equipment
The view by trip segment can be provided by OJP
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Conclusion

A good protocol but with relatively limited use cases

The itinerary structure with the “Booking” of an “asset” by “leg” only covers part of the
needs

But offers a first option for booking management

It cannot be replaced in any way or offer an access interface to OJP, NeTEx and SIRI

The evolution to fully take into account the Transmodel ecosystem would lead to many
"acrobatics" and will be tricky because of the fairly deep interweaving of bike sharing
in the API

The payment still remains uncovered

Mars 2023

napcore TOMP API




Other projects to have in mind

OSDM
https://osdm.io/spec/getting-started

CoRoM projet (CEN)

CEN project funded by European Commission

European Commission, DGMOVE => MMTIS/MDMS

MMTIS - Delegated Regulation (UE) 2017/1926
Ongoing revision
MDMS Multimodal Digital Mobility Services
MDMS means a service provide ng information on traffic and travel data such as location of transport
facilities, schedules, availability or fares for more than one transport mode, which may include features
enabling the making of reservations, bookings or payments or the issuing of tickets.
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https://osdm.io/spec/getting-started

ther projects to have in mind

Whim API (source GitHub maasglobal/maas-tsp-api référencé par le Swagger TOMP)
Voir aussi https://Imaasglobal.github.io/maas-tsp-apilredoc.htmttsection/Updating-a-booking

&

f2

©

Validate

Notify Leg

§ Query a Route Book a Route Navigation :@ Starta Leg Ticket Completed
- Plan a new Trip About to About to
3 X Start a Leg Complete Leg
=] ~
1 | A [manual stamping] | I Booking | Al |
| ———— === - = | | | | Booking [Started] | | [Started] - - - |
_________ Update | |
| Booking | | | | | L |
| ) I b == l 1 1| |
| Booking | Updated Updated | L |
Booking Booking | |
| | | )
H ©
fic3 fics
@ e < ‘ . Notify Leg
T Upload Route & _ "Stamp the Automatic | Completed
= Schedule Data 1 Ticket" (re)validation |
| Scheduled Ticket Scheduled Scheduled | |
x | payment Paid Stamping Revalidation | |
ares I | GTFs | Booking Booking | Booking | Booking Booking | Booking Booking | | Booking gsgﬁ; v | |
ump | | Dump [Booked] [Update | | [Updated] [Cancelled] [Paid] | _[Paid) [Started]l | [Started] | [Valdated] | | [rueffaise] | |
| requested]I _____ I_ _ - — — _ | |
= +—t M t T + T —t _i| t | |
L —
2 [T I 1 | I ! I [
[ | | Av4 vi v/
8 |
¢ ) ¥ © © @ @ ©
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https://github.com/maasglobal/maas-tsp-api/blob/master/specs/maas-v1-overall.svg
https://maasglobal.github.io/maas-tsp-api/redoc.html#section/Updating-a-booking

Other projects to have in mind

BoB (Samtrafiken)

https://samtrafiken.atlassian.net/wiki/spaces/BOB/overview

SKI+ (Suisse)

https://transportdatamanagement.ch/de/standards/#standards-SKI|+
https://transportdatamanagement.ch//content/uploads/2023/0 | /TOMP-API-SKIProfil-0.5.pdf
https://github.com/openTdataCH/ojpch/tree/main/doc/ojpfare2tomp_analysis

Oslo (Belgium)
https://www.its.be/maas/technical-harmonisation/oslo

eHub - eHUBS - Smart Shared Green Mobility Hubs (Interreg) — Tomp
Based

https://www.nweurope.eu/media/l12785/d63_api_standard_for_information.pdf

Maa$S Global (Finland)

https://whimapp.com/about-us/
https://github.com/maasgloball
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https://samtrafiken.atlassian.net/wiki/spaces/BOB/overview
https://transportdatamanagement.ch/de/standards/#standards-SKI
https://transportdatamanagement.ch/content/uploads/2023/01/TOMP-API-SKIProfil-0.5.pdf
https://github.com/openTdataCH/ojpch/tree/main/doc/ojpfare2tomp_analysis
https://www.its.be/maas/technical-harmonisation/oslo
https://www.nweurope.eu/media/12785/d63_api_standard_for_information.pdf
https://whimapp.com/about-us/
https://github.com/maasglobal/

Other projects to have in mind

Kasia Bourée et Edwin van den Belt

https://www.linkedin.com/pulse/best-both-netex-tomp-api-edwin-van-den-belt/

Matthias Guenter
https://transportdatamanagement.ch/fr/standards/

Skedo

https://skedgo.com/introducing-the-tomp-api/

TOMP WG
MaasS Alliance
OJP

OSDM

CEN
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https://www.linkedin.com/pulse/best-both-netex-tomp-api-edwin-van-den-belt/
https://transportdatamanagement.ch/fr/standards/
https://skedgo.com/introducing-the-tomp-api/

Thank you for your attention
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