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Reqguirements for
Complex Fares

Objectives of this session

* Discuss further features that

are more complex to implement

» Discount Rights
» Coaches
» Dynamic Prices
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Modelling complex
products

* Multiple products in one package

*» Products supported by multiple
operators

*» Large scale tariffs
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Some types of Complexity found of fares

» More complex Products & Tariff structures
» E.g. Capped Pay as You Go

» Compound products / offers:
= Multiple products in one package
a E.g. Oyster , Plusbus
* Products that are available both as separate offers and as single purchase
a E.g. Plusbus
» Products supported by multiple operators
= Tariff structures covering large networks
a E.g. Plusbus
* Local variation in rules ?
» Complex rules for a fare product, notably
= Day types / Timebands / Fare demand typs
a E.g. Metro & rail peak/offpeak into London
d Plusbus exceptions Night buses after 11.30
= Exclusions / inclusions of services
U E.g. all Metrobus in Crawley region except and line 4
= Eligibility conditions
» Combining rules specified at different levels

= E.g. Temporal Validity conditions on tariff, product, sales offer
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Additional Tariff
Structures & Product
Types

Capped Sales Rights

Sales Discounts
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for Transport  Djscount cards, etc

pepartment  COMplex UK Bus Fare Products w

UK Bus Fare NeTex Profile

(Can) or
FARE I/D%T; Must be Notes
PRODUCT Account
Peak
Based
SALES DISCOUNT '
RIGHT E.g. like a Railcard I q
SALES
PISCOUNT CAPPED SALES 0
L)
DISCOUNT RIGHT M PAYG e.g. Oyster | N
I 8
3 :
USAGE USAGE DISCOUNT — Rebate for use, e.g. ﬁ ’
DISCOUNT RIGHT M mileage
STORED AMOUNT OF PRICE =7 Stored value .
VALUE UNIT - c,
ENTITLING THIRD PARTY - . ”
PRODUCT PRODUCT - E.g. Military Pass C;
&
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|De'°’d‘”me"t Some Exclusions Not needed?

for Transport

019, 3> | ) Fare Structures

]

» Mileage based distance fares?

(@ » Routing Constraints

]
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Complex Sales Offers

Multiple Product Bundles
Capped Pay as You go
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Describing a complex
product — TfL Oyster

Transport
for London
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Fares

» Accessibility » Help & Contact » Sitemap

e Transport for London Search: |
Home Lw:é‘;asvel (EIEracth_::g Tickets Road users Corporate B;:Irrtf:fs&

example -
Tfl Oyster

i

SALES PACKAGEs -

-

© Metrobus 2018

Tickets > Fares

Tube, DLR and London Overground  Mational Rail | Single fare finder

Save money with Oyster
» Store credit and use it jou
« Mever run out of credit wit
« Cheaper than cash for =in

Travelcards

« Add Travelcards to your

|

\rﬁdult 18+ student 16-18 | 11-15 5-10 Jobcentre Plus }3

Adult

FARE DEMAND
You need an Oyster card to: CTOR .

Bus and t

« Travel as much as you like, as often as you lik!

us & Tram

Railcard Groups

TIME INTERVALS

» Use pay as you go and daily price cappmg
» Buy 7 Day, Monthly and longer period Travelcards
You do not need an Oyster card to pay cash single fafes or to buy Day Travelcards.

|

= l
Cash Oyster pay/as you go \ Travelcards |
B Off-peak Peak price Off-pea jay Day Off- 7 Day Monthly Annual
[l single cap price c inytime peak
onel
ool ¥4.50 4210  £2.10 £8.40 £7.00 £8.30 £7.30 £30.40 £116.80 £1,216
IS
Zones 1-3 44.50 d2.30  £2.10 £8.40 £7.00 £8.30 £7.30 £30.40 £116.80 £1,216
Euston - | 4 50 do0  £2.10 £8.40 £7.00 £8.80 £7.30 £30.40 £116.80 £1,216
Zone 2%
Zones 1-3 £4.50 d3.20  £2.70 £10.60 £7.70 £11.00  £8.00 £35.60 £136.80 £1,424
Euston -
uston =11 ca.50 d43.00  £2.70 £10.60 £7.70 £11.00  £8.00 £35.60 £136.80 £1,424
Zone 3
Zones 1-4 £5.50 d43.80  £2.70 £10.60 £7.70 £11.00  £8.00 £43.60 £167.50 £1,744
Euston - E
USton ~ || ¢s 5p _;&40 £2.70 £10.60 £7 ?D/ £NL.O0  £3.00 £43.60 £167.50 £1.744 /f
\ & 5 L0 =




Fares

» Accessibility » Help & Contact » Sitemap

e Transport for London Search: |
Live t | Getti " Busi &
Home w:e:vasve areuul:g Road users Corporate ;:Em

example -
Tfl Oyster

TYPEs OF
TRAVEL
DOCUMENTSs

USER PROFILEs

/

Tickets > Fares

Bus and t

Tube, DLR and London Overground | [lational Rall | Single fare finder

GROUP TICKETSs

Save money with Oyster pay a
» Store credit and use it journey by
« Newver run out of credit with Auto
« Cheaper than cash for single fare

Travelcards
« Travel as much as you like, as often as you like

» Add Trawelcards to your D-

Bus & Tram

Railcard

Adult 18+ student | 16-18  11-15 5 -10 Jobcentre Plus Groups

FARE DEMAND FACTOR

You need an Oyster card to:

Adult

TIME INTERVALS

» Use pay as you go and daily price capping
« Buy 7 Day, Monthly and longer period Tragelcards
You do not need an Oyster card to pay cagh single fares or to buy Day Travelcards.

filleale

|

) 7 A 7
Zone Cash / Oyster pay as you go / _ !
7
m Off-peak Peak price Off-peak [ Day Day Ofi- 7 Day Monthly Annual
SALES PACKAGEs SRR |
“n DZ::':I £4.50 £2.10  £2.10 £8.40 £7.00 £8.80 £7.30 £30.40 £116.80 £1,216
P i i
L | zomes L {4.50 £2.30  £2.10 £3.40 £7.00 £8.80 £7.30 £30.40 £116.80 £1,216
’Iﬂe Euston|- | . = =
£4.50 £2.20  £2.10 £8.40 £7.00 £8.80 £7.30 £30.40 £116.80 £1,216
Zone 2fF
Zones |-3 £4.50 £3.20  £2.70 £10.60 £11.00  £8.00 £35.60 £136.80 £1,424
I—
Eustoen|-
@ _ ustom | eq.50 {3.00 £2.70 £10.60 £7.70 £11.00  £8.00 £35.60 £136.80 £1,424
Zone 3
© Tﬂ_ 2016_18 Zones [-4 £5.50 £3.80 £2.70 £10.50 £11.00  £8.00 £43.60 £167.50 £1,744
N ~ /r
Euston|-
£s, %, SR =, £10, £3, £43.60 £167.50 £
|| b £5.50 ) 2,70 10,60 &L\lnn 5.00 43.60 £167.50 1?44/_
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Zone Doughnut

TfL Zones

Toteesicge & Ostwoae, [y
Whetstone Hil
Stanmore 5 topware’ LB East Woodside Park Soutngate
5 Bumt Osk West ey Amos Grove
rrow
Calindste B e
} ousensbury 4 y Central gy
Fendon | [fond: Geerd
Kenton Kingabiy | S i I
Brent Cross' Highgate Tumpike Lane N T Moodfond|
" b 3 Golders Graan' b o) Fianar vowe
= Waltharmstow
T ot = sout
Nomnwick]  Wembley Dol i
[ imem—u& -
\ Belpize Park Snarestrook
North Wermbley v‘n«ayln-ﬂ
Wambey Cantral Brondestury Chalk Farm |
Siwbmdl-h't Pork Hampstasd -
i Kensal Rise. Brondesbur] Camden Town 3
= Witestn hcin 2 R vt e
Kensad Grown
. Loyt
| # St John's Wead WM wyton
Oueen's Park &
Maida Vale Hackne
Y, Kilburn Park ware + Baker
R Marylobo Street = Statord 4
-
24
Rt Togwere
Paddngton Road
Ladbroke *
Regent's
e i
oua S YeR .
1 Nt
Notn Exting Worth| white | Hotand |12 Marble Oxford Bow Jaow [bromiey-|
Acton| City Pack | Gatel ] Ouensway Arch e Road 1 Chrch| by-Bow
£t Shephard's Lancaster_Bond ‘Crancery st Poul's Devomn
o street pravatiil et Road { |
- o e 4 56
S o 1% High Street G i Cannon
By Kensington Kensingten et rrCxyd| et \
Hyde Park Comer
Krightsbrices Gk Mock
Glogeester Croes S » Tomple
Hosd Slosne
Saure

Sout
Kensington

Key to lines

Bakerloo
Contral
Circle
Oistrict

East London

Hammerseith & Gty

Metropolitan
Northern

Precadily

Victorla

Waterloo & Gry
Dockiands Light Rallway
« Natianat Rail

n Victora
B

Beckton Park

lophant & Castie

Explanation of zones ~ Key to symbols
o

+ Restricted services

o Cennection wen Nation

= Cannections wih Natiens R
Wi woiking distance

& Arsont iterchange

++ Cosed Saturtays and Susctays

+ Served by Pcadly tne s

o
T
T 1o e it
e

© London Regional Transoort
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FARE .

DEMAND
\FACTOR UNDERG‘ROUND

Ct TARIFEs Different tariff structures
for different modes

(:ﬂ

Peak, off-

AMOUNT OF Qg
PRE-ASSIGNED PRE-ASSIGNED PREASSIGNED \_ PRICEUNIT /

\FARE PRODUCT / \_FARE PRODUCT /

PRE-ASSIGNED
\FARE PRODUCT /

Multitrip Boarding Hn =
Travel Card Pass Carnet for K J

(Day / Period Pass) — Cable CAR ‘ 24H Cycle Pass

NeTEx UK Profile - Bus Fares with NeTEX Moving Britain Ahead



TARIFFs

What's in an Oyster ? A

INTERVALS

Day,Week,
Season.rtv. | 0000 ooffeess [EUEREEUD

U~ U~ U M
et F)
[ Lf' FARE DEMAND

/4 P\g’,ak, Offpeak
4 O\ ‘
( ~

£ | odly 48
VI @

\ PRODUCT /Q\“T g:ZﬁCT)UNT RIGHT RIGHT /

PRE 4 ACCOUNT
ASSIGNED gl\F/II?’LF\J’II\gE CAPPED  salE USAGE
FARE SALE DISCOUNT DISCOUNT

TTTTT

CUSTOMER

CAPPED
DISCOUN
T RIGHT

SALE USAGE
DISCOUNT DISCOUNT
RIGHT RIGHT

o »)

Oyster

Contactless

Oyster ! .HQ%
You Go /

\
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forlondon  Sales Offer Packages & Accounts

THIRD PARTY

& ~
ENTITLEMENT l- =| . . :
S, Yo = }
~ . oyster ° N sl Tt
-

S S Y CUSTOMER Photo
— 3..,:::: lk‘;m":_“ ACCOUNT car d

Child -Zip Youth -Zip

Transport H“

for London
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Transport

forondon  Sales Offer Packages & Accounts

THIRD PARTY ¥
ENTITLEMENT '

o =1 9|

Account Anonymous
linked card Card

CUSTOMER
ACCOUNT

David Allen
s s

(et 15 cordiom - see over

oyster

B Disabled ID L\
Edward (
)

\ Shield

Discount
Exphes: 30102018 [ ] expiry date: 15 Nov 18

I Il -1
s ot ame ame .
R H Sl S mams W
Amer Inayat
( Ionie bt 3 Concitions - see oves

FARE PRICE
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1. Simple pre-payment for each trip from stored value on card
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| Products — Prepaid CHARGING
MOMENT

CHARGING MOMENT

When is payment

made? °

@rssssssssssssssnaEnannannannn
1 End
Use
start
ticket Use

_%? A 1‘ Time >

Space >

€©oc ©
il

V4

\\V

[ ay
i1 R

©

AN

REPLACING
PURCHASE WINDOW EXCHANGING (fIGETatE
Can purchase Allowed window Allowed window

within window:
before (or maybe
even during) travel Allowed window

18 UK Bus Fare NeTex Profile Moving Britain Ahead



Pay as you go Trips

v s X
§ CHARGING Ay 4 A & A
=1 MOMENT  }* 7 ] / \
. Kl / ’ Wi v
=] ’ /. __________ @russnsnnns DY QI * *
¢ y=rk =) &
“v/
| tripl rip2 N\ trip3 Top up
A A
1@,: T ) : Time >
. Each trip is prepaid I
at set price
Buy Smartcard
before Card expiry date

19 UK Bus Fare NeTex Profile
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@ Pay as you go - Trips - Capped
>@ S 20 py
N\ QV -= CAPPING RULE Qg

N TIME INTERVALS \\\
Q ~
S CHARGING A CHARGING -~
TIME INTERVALS V{ \
7 MOMENT 0--/-/-' ......................................... MOMENT? _______ -
— PR P i | SR iR £l
o E g P -* @rureannans o BMA_ . ........ A , ’
|
. =al =
| tripl | trip2 - trip n /
A
© : _ : : /:\ Time >
E i Each trip is prepaid at a set price 1
PURCHASE up a limit within a time Interval, : %
WINDOW there may be further charging VALIDITY PERIOD
Applies to card moments to just at end of period. RIS

20 UK Bus Fare NeTex Profile
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@ Pay as you go Trip — Contactless Capped

OO

21

A
CAPPING RULE

TIME INTERVAL

1) e
s

CHARGING
MOI\/IENT

All trips are post paid at end of
Interval, capped if set price is reached

UK Bus Fare NeTex Profile

Time >

VALIDITY PERIOD
Of card

Moving Britain Ahead



bepartment — Njotes on Complex Sales Offers

for Transport

» Quite straightforward to use existing NeTEx data elements to describe.

» SALES OFFER PACKAGE + SALES OFFER PACKAGE ELEMENT + FARE
PRODUCT

» ENTITLEMENT REQUIRED / ENTITLEMENT GIVEN can be used to stated
prerequisites
» Potential sematic complexity as to use
» how to interpret combining conditions at different levels

» Important to modularise products in to manageable groupings — use Version Frames
» Eg Separate FARE FRAMES for different types fo Product

22 UK NeTEx Fare Profile Moving Britain Ahead
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Modelling Multioperator
Fares
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Interoperating fares — eg Plus Bus :

Zonal add on for rail tickets
FARE ZONEs

ﬁ’}

® Meath Green

@ rLusBus
® Langshott /
® Sm:

in Crawley
® Hookwood e Horley
® Povey Cross
&=)PlusBus ;
e Gatwick Airport
2= Gatwick Airport
":' ) ® Tinsley Gree: -
€0 M : Poseed e AERD 1 B HL
3 e ol
4/ O langleyGreen == o~
(} l - - mg‘:ilhazf'_egﬂ—"— ;"——{-?\f.'t
‘. P nawest b Smea @ @iC) | S bl o - r 2 = —"
et s s T
Y KGiwood Vls @ .“; :S:h ® Southgate { Fumace Green T @_.:\
' ,,,,, | D Ma\larﬁ&g!\ s WY
,,,,,, S - B o
,,,,,, ® 1) ‘“\\\ e : &',
Sy aush N T e
’’’’’ ®) Pease Potiag \‘\\
~~d =
e
vavavavava “w‘uw jham Wood
gl = Zones around country
Btiers Grwwrs Gowe: Lo=se © Hadlow Rowd : M T M
o * Multiple participating Bus
o S~ —
° oo operators
y. . « Sold via rail sales channels
Southboros

.........

Moving Britain Ahead
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pepermert [ Plussus| PLUS BUS — National bus
for Transport fare trip supplements

@ Cg J » Available as

= Zonal day pass origin and destination stations

N
U

40 = Zonal Season pass origin and destination stations
» Coverage
g"‘c i | » City wide Tariff zones around stations,
y » Named operators & Lines

» Local exceptions

» Sales Packages / Distribution / Media
= Add-on purchased with rail ticket /season pass
= Bought separately to rail ticket or season pass
= As paper ticket, on smartcard some areas

Further discounts
= Rail cards

» Peak/off peak restrictions on railcard discounts
» Product Owner: JSP: Branding?

25 NeTEx UK Profile - Bus Fares with NeTEX Moving Britain Ahead
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USER

SALES PACKAGEs PROFILEs

FARE
ZONE

TARIFFs

FARE PRODUCTs

Adds urban bus travel
to your train ticket.

A Crawley, Gal
services, arounfi
(below).

wick Alrport, Horley (Vi€toria Rd), Three Bridges (Haslett Ave).

. Q
Day pl‘lCEé: /
Adult: £3.70 ] io
Child: £1.85

Railcard holder: £2.45

Season prices:

Adult Price / Day /O
£16.00 £3.20 E

7-days

Month £52.00
Quarter £125.00
Annual £440.00
Ciyediseeamirhad %

TIME

INTERVALS

USER
PROFILEs

26 NeTEx UK Profile - Bus Fares with NeTEx

Plus Bus tariff - Crawley

-

DISCOUNT RIGHT >

~ Railc scount restrictions for (¢ ’ .
Railcard holders get 1/3 off the adult price of PLUSBUS day . '

Some Railcards have retail restrictions, ee individuz
Sorry, Railcards do NOT give a discount off any jeason ticket pr
NETWORK Railcard (Annual Gold Card) ho “n 3 off the adult |
PLUSBUS day tickets for towns and cities locatec South East of England, upon

presentation of their valid Network Railcard (Annual Gold Card), as follows:-
Mendays to Fridays after 10:00hours;
Saturday, Sunday, Bank Holidays any time. A
The £13 minimum fare restriction does not apply to PLUSBUS day ticket purchases.

Two Together Railcard holders get 1/3 off the adult price of PLUSBUS day tickets,
upon presentation of their valid Two Together Railcard, as follows:-

Mondays to Fridays after 09:30hours; |

Saturday, Sunday, Bank Holidays any time.
You must buy 2 tickets at the same time.

16-25 Railcard, 26-30 Railcard & HM Forces Railcard holders get holders get 1/3
off the adult price of PLUSBUS day tickets, upon presentation of their valid 16-25 or 26-30
Railcard or HM Forces Railcard, at all times.

The £12 minimum fare restriction does not apply to PLUSBUS day ticket purchases.

Senior Railcard holders get 1/3 off the adult price of PLUSBUS day tickets, upon
presentation of their valid Senior Railcard, as follows:-

outside of the South East of England at all times;

in the South East after the Monday to Friday morning peak period* (excluding Bank

Holidays) for a journey wholly within the South East region.
* times of off-peak services vary by route, but generally related to the availability of Off-Peak tickets.

Disabled Persons Railcard holders get 1/3 off the adult price of PLUSBUS day tickets,
upon presentation of their valid Disabled Persons Railcard at all times, when purchased with
the following rail ticket types:-

Off-Peak Day Singles, Off-Peak Day Returns;

Anytime Singles, Anytime Returns;

Advance fares.
Disabled Persons discounts are valid during the morning peak hours.

Family&Friends Railcard
Adult travellers get one third off the adult PLUSBUS day ticket price upon presentation nf
their valid Family&Friends Railcard:
outside of the South East of England at all times;
in the South East after the Monday to Friday morning peak period* (excluding Bank
Holidays) for a journey wholly within the South East region.
* times of off-peak services vary by route, but generally related to the availability of Off-Peak tickets.

Children MUST be charged the normal child PLUSBUS day ticket price (which is half the
adult fare).

Moving Britain Ahead
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Modularise ; references may be
Department .
for ransport  INternal or external

NeTex XML
documents
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How to
partition a
Multi-operator
product

Plusbus Prices

Plusbus
Product
definitions

National Rall

Travel Products =
M

O 2 #

National Rail
Railcard Products

\‘V\W
it
7]

L |
ST =

28 NeTEx UK Profile - Bus Fares with NeTEx

ol
Srvsay — B
- T o !
° = | mdl | s
& om
D 7 e
2 -
e Owe @ O

Operator
«_ Specific
Lines &
exceptions

Operator B

OperatorC  _

Common
Plus Bus
definitions

National
Stop &
Plusbus
Zone
definitions
(NPTG &
NAPTAN)
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ent
sport

SALE
DISCOUNT
RIGHT (FARE
PRODUCT)

SALES
OFFER
PACKAGEsS

USER
PROFILESs

30

Rail Cards

@ Railcard ContactUs &) National Rail
B | sl | salbe |
p g “
\17’§Loff rail fares.
with-our range

Railcards.

16-25 Railcard v Family & Friends Railcard Vv

26-30 Railcard Trial %

https://www.railcard.co.uk/about-railcards/

NeTEx UK Profile - Bus Fares with NeTEx
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Flat rate
s @\A‘ -
L/

Railcard

A

FARE

\ PRODUCT

AN

USER
PROFILEs

NG /

UK Rail card products

v

16-25

Single FARE PRODUCT

Multiple SALES OFFER PACKAGEs
» Different USER PROFILEs

Shared properties defined by

GROUP OF SALES OFFER
PACKAGES .2

Senior
Railcard

Network

K Railcard

Family & Friends
Railcard

Disabled Persons
Railcard

SALES OFFER PACKAGEs

Two Together
Railcard j

31 NeTEx UK Profile - Bus Fares with NeTEx
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Further Aspects of
|\/|Ode||ing Fares

Prices
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» Different PRICEABLE
OBJECTs can be
associated with Table,
Row, Column and Cell

» Cell references the
price for the
combination

33 Moving Britain Ahead



SALES PACKAGE Metrobus 1 - Dissected

sa 23
M "‘Sw

USER PROFILE

USER PROFILE

‘ _

NOTICE ASSIGNMENTSs .
—->NOTICE

UK NeTEx Fare Profile Moving Britain Ahead




Fare Table -Layouts , ;x
/,' ;ll

/

\

I
I
\
‘
- -*
-~
-~
S
\\

.
\

K

~y
~
S

>>
-
\

'~

» Tabular
representations can bg 7
represented

» Efficient encoding in
XML — Avoids
repetition of common
properties

35 UK NeTEx Fare Profile " Moving Britain Ahead




- Fare Tables — Formatting 35
» Presentation of

fares In tabular m
form

Nestable

(D Coll Col2 Col3 ... ColM

@ » Table of price ~
o cells  -=777 fr
» Row or Column_____ ! HH
can be another
mmm  nested table - Row3 u
. »Can have row-""
and column
m headers RowN
~ » Notices may
. relate toany ~=
@ element

36 UK NeTEx Fare Profile Moving Britain Ahead
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Specifying Complex
Conditions

Parameter Assignments
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_—
Access

Rights. et (Jsing Parameters #1 (o)

<>
X v

» Generic Assignment:
» List of parameters. Can be Ored or ANDed

= Eg 1stClass | Second Class
= E.g. 15t Class & Private Compartment | 2" Class & Couchette Berth

= Can be used to build complex conditions:
= Eg Travel times for zones.

= Eceptions toPlus bus services

= Timebands into Lndon etc

Moving Britain Ahead



oo, Assignments can be ANDed
and ORed together and nested
to build complex conditions

class XSD NeTEx FM AR Access Right Assignment Concepts/

+specified by

FareProduct ©-C
[ ControllableElement << ]
+used in
FarestructureElement oo
+defined b
+member of. ¥ +viewed +assigned 0.1
ValidableElement @ as to
l ServiceAccessRight @< l
SalesofferPackage= ‘
+specified
by
Y +comprisin, +a view of 0.*
prising -
FareElementinSeguence
lementinSequence
i + ifil +specified by
«enumeration» sspecified by specified by P Yy
LogicalOperatorEnum
AND fying | P
OR +specifying limits for + " . o .
speci 0. + 0..
. 0.* P specifying limits for
NOT Assignment
o0
- -7
- R
_ —==" +including e
z--" 0.* -
-
«enumeration» -
Y £ ‘ Hor |0
Validity Limiting Parameters
EQ I ValidityParameterAssignment
NE
GT
LT
GE
LE
Name: XSD NeTEx FM AR Access Right Assignment Concepts
Author:  NeTEx +specifying limits
Version: 1.0 SpecificParameterAssignment for 0.
Created: 16/10/2013 00:00:00
Updated: 12/10/201817:38:11
0. ‘GenericParameterAssignment

Aenncifuing limite far
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Instances for a typical $& ( saies

nt OFFER
ot Fare Product & Sales Offer PACKAGE
EEE VALIDABLE | | FARE Trraug
TARIFF . ¢ ELEMENTs PRODUCTs ‘e, SALES
K (product) o8 ¢ OFFER
p ° @ S PACKAGE
FARE STRUCTURE é o 2 AEEMENTS T
ELEMENTSs o ;6-‘-, X v -
;63' X v
PARAMETER
PARAMETER PARAME TER APSAslTél\NAl\EAEEﬁ ASSIGNMENTs
ASSIGNMENTSs S ales o
ASSIGNMENTs (validable element) (product) | ;
(fare structure) element)
= _ \ _ -~ - ==
\'\'~~h\ \, //'/ = - °
— \ . - &
T Ty ® Y- —PARAMETER
Scoping & Temporal ASSIGNMENTs
Parameters (sales offer)

TARIFF
ZONEs

)
TIME % ;
e i | |
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class XSD NeTEx FM AR Access Right Parameters Summary /

v v v

v
l TypeoOfConcession l Replacing
+:Ia;5ifying4\ - - 0.1 v
Refunding

0.%
I —
Exchanging

=

Reselling

Department i
for Transport Val d Ity
Param | .=

eters

EntitlementGiven

ition ] l UsageValidityPeriod ]

v
PurchaseWindow
v
Cancelling
hd

+assigned

ChargingPolicy

Farecl.

+classified b
Y firstClass

secondClass

thirdClass

0.% economyClass
. turista

+given for ~

+included

+containing n 0..* +classifying

UsageParameter

+related
0.* to

Most Network elements, , ,
Temporal eleemnts and

preferente

‘ 0.* +for 0.* +for
product components can | s ' -
T T T T
+for0..*.* 0.*  4fgr [0.7 0% 0.% 0.* 0.* 0.* 0.* 0.* 0.* 0.* 0.* 0.*
HPA H +for +or sor | | | +for +or +ar | +for |+for +for +or Hor Har
e usea as valiaity | st
+assigned +assigned | Validity Limiting s 0.* ) 0..*
t to 0.% to 0.* to - +assigned to
arameters B vehicevode [ swoemen>]
p TrainNumber SiteElemen
+primary for /|\ 0..1
+composed of 0.* +identifying 0.* o
igned +char: ised +assig
+assigned +assigned to | hy .| te
- = = 0.. *
to tincluded - +identified 0. 0..
0.= by 0.* ﬁ
Group{)ﬂ)peratorsoo
Vehiclelourney oo _ -
+assigned +comprising
+made using | 0..* to To *Tembs' - +grouping +grouping
0..* = o
+assigned to
¥ +assigned s
to g+ +Hor\|/1 to 0..*
-+assigned to I JourneyPattern OO] [Typeol?roduct(‘ategory
+grouped
0.* d 0= in
by
FacilitySet &2 v
N . . +serving PT
+managing +ordering PT service for
T 0.* il {femm XSD NeTEx FM AR Access Right Parameters $ummary
L - - NeTEx
Authority -~ +groupedin 10
1= 05/107 2011 00:00:00
" Updated: 07/12/2017 02:16:54
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Additional Tariffs

Mileage Distance
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Cost
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€

DISTANCE

£ = distance x price per unit distance

%

Price depends on distance

Other Parameters:
Rounding steps, minima
and maxima.

Distance may be in arbitrary
units

Given “Fare distance”
between stops may be

notional
Distance >

Moving Britain Ahead



AT
Department
for Transport

Distance based Fa

TIMETABLE

» Distance steps
specified as
GEOGRAPHICAL
INTERVALS

» Each interval has a
price or prices

CLASS OF USE

res

/

TARIFF

.‘ SAHATENI HM

101

0‘ ULMENI

113

Buzau

=

=l

12:24

TARIF DE T IN TREN
Regio-R si Intgrregio-IR
|
N clasa 1 clasa 2
din care din care
\ km LEI | mot9% | LEI | neiox
e 1-10 M 096 5,50 0,88
11-20 7,50 120 6,00 0,96
21- 104
15061
BUCURESTI NORD - - 15051 | 15 31-40 11,50 1.54 7,50 1.20
BUZAU km - =
R IR IR / 41-50 14,50 232 m 144
THE STATION 2 2 2 $1-60 15,00 P 9,50 -~
9| BUCURESTI NORD 0 |&32 [10:10 |1 =
: oA 228 g&é
o PERIS 30 | 8:56 )m/ E - S eEe R
5’3/ B 7 71-80 19,50 3.11 13,00 208
‘ > 3130 -
L Scrovistea 35 - 1'. / 51-9 . 343 14,50 232
| CRIVINA 39 908 |[10:43 p_r/ 91-1 S 15.50 e
_ _ 1; S I
o| 2 S A Rl o1 101-120 || 28,00 | 447 | 18,00 | 24
@| PLOIESTIVEST 57 : ; 21-140 5 519 21,00 | 3as
| PLOIESTI SUD s |35 | s | 1 / 141-160 | 36,00 | s7s | 23,50 | 335
®| PLOESTI EST </5;,\5 - 161-180 | 41,00 655 27,00 431
®| MURU HC. 75| - - / 181-200 | 45,00 718 28,50 4,55
9| CRICOV HM 7 B 201-250 51,50 822 32,50 519
A
® TomsANI HC 52 ] // 251-300 | 59,50 9.50 38,00 6.07
.‘ L o 11/4 2 301-350 | 67,50 | 1075 | 44,00 703
- p
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Routing constraints specify an allowed
envelope for travel over a network

The same O/D pair may have multiple

SERIES 1: via X &Y
> W*X*Y*Z

alternate routings, each with a different price. ( Q
@j Any routing

‘0.,

SERIESZ via X & (VorY)
-)W X * (Y V) *Z

:_—_;: ///////
= ” \® tmmmmnn @ nnmmmm Q
= W g
©) //,//

%2 SERIES 3: via V

iy, % o : via
Uy @

DWHUX)*V *Z

il
y

DISTANCE MATRIX ELEMENT
(O/D link)
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Department
for Transport

Further Aspects of
Modelling Fares

VALidation & COntrol
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[ransmodel 6.0
[J‘?’ Also Includes Validation & Control

O

Tm-P4:
\ Operations Monitoring &
Control

[2E0

Tm-P3: Timing &

AMQN J / Vehicle Scheduling \

v,
>

Tm=RlCore
Framework _

—

Tm-P8: Management
Information & Statistics

®
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O

= ) Transmodel Fare concepts not
:g[;trt encoded in NeTEX

(1) Validation & Control Events

» User Interaction with system can be described as events & as log entries

= Sales
U Registration: Account creation, update, delete, etc

O Purchase, fulfilment, Selection, payment, collection , app installation,
subscription,etc

O After Sales: Exchange, Refund, Reinstallation, Replacement, etc
= Control & Validation

O Travel: Activation, Check-in, Control, Checkout..., etc

0 Control: No Check in, No Check out, Repeated chkec in, etc

U Revenue protection: Access rights, No Proof of Travel, Suspicious
behaviour, etc

O Security Action: Suspend, Activate, Place on Scurity List, Delist, etc
» Useful for aligning fare with various standard, proprietary and informal

descriptions of Fare Processes that generate data for control, clearing and
settlement systems

» eg IFM, FSM, UIC Account Based Ticketing report etc
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n Harmonising Fare Validation

ort

class FM FE Passenger Travel Control Event MODEL Basic [INFO] /

FARECONTRACTEVENT| +using 0.1 Name: FM FE Passenger Travel Control Event MODEL Basic [INFO]
Author:  Transmodel
PASSENGER TRAVEL CONTROL EVENT|™ - Version: 6.0-1.0

by Created: 27/03/2017 00:00:00

Updated: 24/06/2018 20:17:05
+triggering
+clue for
PASSENGER CHECK IN EVENT

+recording

+triggering 0.1

+clue for

+clue for +deduced from | 1

+riggering
ACCOUNTPROCESSING B/ENT |
FE Account Processing Event MODEL::
+deduced ACCOUNT DETECT NO CHECK OUT EVENT 0.*
+recording 1 from 0. 0.1
+recording o
PASSENGERTRAVEL ENTRY
FE Travel Match Log Entry MODEL:: +deduced from 0.1 ‘ UNMATCHED TRAVEL ENTRY]

PASSENGER USED SAME STOP ENTRY
| o= FE Travel Match Log Entry MODEL::

NO CHECK OUT DETECTED ENTRY

+deduced from

+clue for
+riggering
PASSENGER CHECK OUT EVENT 0..*
ACCOUNTPRO CESSING B/ENT|
+clue for 1
+recording FE Account Processing Event MODEL::
1 deduced from | ACCOUNT DETECT NO CHECK IN EVENT
+deduced from | %% 0.*
+clue for +riggering
+triggerin| 1
| PASSENGER WAY POINT EVENT 88 e 0.*
}
0.1 +recordin,
e +clue for 0.*
+recorded as | 0.1 *deduced
o from 0.1
PASSENGER ACTIVATE TRIP EVENT *nggering ‘ UNMATCHED TRAVEL ENTRY|

+deduced from | FE Travel Match Log Entry MODEL::
NO CHECK IN DETECTED ENTRY

+recording

I +triggering 1

CONTROL PASSENGER TRIP EVENT

I 0.1 +recording
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+ PURCHASE & FULFILMENT EVENTS

ort

TRAVEL SPECIFICATION PURCHASE PACKAGE + CUSTOMER

- PURCHASE PACKAGE PARAMETERS
L9 -& Pice 2t w@ E@
@;* 00 e

VALIDITY Purchase VALIDITY
PARAMETERS 8 PARAMETERS

(generic) Fulfilment (CP specific)

From SALES OFFER PACKAGE + ‘ TRAVEL DOCUMENT + CUSTOMER

VALIDITY
PARAMETERS
(specific)
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ort

From TRAVEL DOCUMENT / USTOMER
PURCHASE PACKAGE (Media centric) or
ACCOUNT (ABT)

]

i

VALIDITY
PARAMETERS Compare

VALIDATION
PARAMETERS

. VALIDATION
v g = ENTRY

nt VALIDATION & CONTROL of

CONTROL MEANS:

From CONTROL
NDFEVICE or TCO

ke 11

CONTROL

PARAMETERS
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nt ACCOUNT MANAGEMENT

ort

From CUSTOMER To CUSTOMER ACCOUNT
Ve IRIIRG Register / VALIDITY
PARAMETERS Update, PARAMETERS

(generic) s

ACCOUNT
PARAMETERS

CUSTOMER ACCOUNT
TRANSACTION
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+ Fare Contract events

ort

«class FM SE Fare Contract Event Overview [INFO] /
+owner of
TRANSPORT CUSTOMER
E +owned by +recorded in
} V e n tS +registered 0.% LOGGABLE OBJECT|
to FARE CONTRACT
ar e +governed +recording L=
Y
+concerned +triggering «whbstracts
by EVENTI 0.* LOG ENTRY|
r e C 0 r e FARE CONTRACT EVENT | 0.1 +recording G AT ENTRY
+concerning
. | |
e n t r I e S CUSTOMER ACCOUNT EVENT @l & B L e l
+recording 0.*
] SALES EVENT | *iriggering 0.*
aC SALES TRANSACTION
0.1 +recording
FULFILMENT ENTRY
ev e n t (CUSTOMER SALES EVENT
cre at es l ACCOUNT SALES EVENT ]
t +affecting | 0..*
a' y p e [ CUSTOMER FULFILMENT EVENT ‘
O O g PASSENGER TRAVEL CONTROL EVENT
e n t ry l SECURITY LISTENTRY l
[ ACCOUNT PROCESSING EVENT ]
REVENUE PROTECTION ENTRY
+registered #registered to Acmumrsscumwrvmﬂ
for 0.* 0 Name: FM SE Fare Contract Event Overview [INFO]
£ db Author:  Transmodel
LOGGABLE OBJECT| taffected by Version: 6.0-1.0
CUSTOMER ACCOUNT . Created: 13/04/2017 00:46:04
+recorded in Updated: 12/10/2018 17:38:01
1 ahhetrarts
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nt  Recording Events — Log Entries

ort

class FM FE Fare Validation & Control Log Entry Overview [INFO] /

LOGENTRY|  irecording +owned by
LOGGABLE OBJECT]
FARE CONTRACT ENTRY ” TRANSPORT CUSTOMER
FARE CONTRACT 0. +owner of
+recorded in +governed by LOGGABLE OBIECT|  +registered for
- CUSTOMER ACCOUNT
0.. +registered to o +registered to
+recorded in 1 )
. i aAbsiract» Name: FM FE Fare Validation & Cor | Log Eftry Overview [INFO]
recorcing | 0. Authos Transmodel |
Version: 6.0-1.0 _ REVENUE PROTECTION ENTRY
FULFILMENT ENTRY
| CUSTOMER ACCOUNT ENTRY | Created: 16/03/2017 23:25:34
+recorded by Updated: 24/06/2018 16:02:35
#recorded on ACCOUNT REVIVE ENTRY
SALES TRANSACTION l
0.1 ‘ I | ‘
- MEDIA PRODUCT ACTIVATION ENTRY |
l BTy R E T Ry I | CUSTOMER REGISTRATION ENTRY |
CUSTOMER MEDIA REGISTRATION ENTKYl | MEDIA PRODUCT INSTALLATION ENTRY |
m CUSTOMER PROFILE MODIFICATION ENTRY | TRAVEL DOCUMENT COLLECTION ENTRY |
[AY POINT ENTRY CUSTOMER DEREGISTRATION ENTRY ]
|IIIEDIA PRODUCT DEACTIVATION Enrmvl
SECURITY LIST ENTR!
I CEASES TO BE ELIGIBLE ENTRY l SECURITY LIST DENY ENTRY
0..*
+incurring
| PURCHASE FULFILMENT ENTRY | 1
+paid with
+used by 0.* SECURITY LISTING
UNMATCHED TRAVEL ENTRY +payment +delivered using 1 .
for b +recorded in 1
+incurring ’ +purchased SECURITY LISTABLE +allowing on 0.*
FARE DEBI
N from +recorded in SECURITY LIST ENTR
s oo Fineurring SECURITY LIST ALLOW ENTRY
+exchanging
NO CHECK IN DETECTED ENTRY
| _ ImWELDOCU e —
+paid with +incurred — | SUSPICIOUS BEHAVIOUR ENTRY
NO CHECK OUT DETECTED ENTRY sincurred by +paid with o1
+incurred by +incurred by -
+fulfilled b
by 0.1 0.1 rEEET Y
1l NO PROOF ON PERSON ENTRY
+fulfilling |0..1
FARE DEBI TRIP DEBIT
PASSENGER USED SAME STOP ENTRY e SALE DERIT
+il d by I
- - N . o1 incurred by -l ADJUST BALANCE ON CHECK IN ENTRY |
+incurring payment for . ‘+payment for 0.1 +paid with 0| INSUFFICIENT ACCESS RIGHTS ENTRY
0.1
(FRIRE 955'”1 0.1 +payment for +incurring
+payment for OFFENCE DEBIT — <>| NO ACCESS RIGHTS ENTRY
.. dinrurring
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ort

nt Sales and Fare Transactions

» Events to record purchase and fulfilment

e lActionName ___________________________[Classical __]MediaCentric

Customer Purchase &
After Sales

Account Auto Sales

Fulfilment

FARE PRODUCT PURCHASE ENTRY

TRIP PURCHASE ENTRY

FARE PRODUCT RENEWAL ENTRY

MEDIA RECHARGE PURCHASE ENTRY
FARE PRODUCT REFUND EVENT

FARE PRODUCT EXCHANGE ENTRY
TRAVEL COMPENSATION ENTRY
CUSTOMER BOOKING ENTRY
CUSTOMER BOOKING CANCELLATION ENTRY
ACCOUNT AUTO RENEWAL ENTRY
ACCOUNT AUTO TOP UP ENTRY
ACCOUNT AWARD REFUND ENTRY
TRAVEL DOCUMENT COLLECTION ENTRY
PURCHASE FULFILMENT ENTRY

MEDIA PRODUCT INSTALLATION ENTRY

MEDIA PRODUCT ACTIVATION ENTRY
MEDIA PRODUCT DEACTIVATION ENTRY
MEDIA RESTORE ENTRY

MEDIA APPLICATION RESTORE ENTRY
TRAVEL DOCUMENT ANNULMENT ENTRY

Applicable Applicable Applicable
Applicable Applicable Applicable
Applicable Applicable Applicable
n/a Applicable Applicable
Applicable Applicable Applicable
Applicable Applicable Applicable
Applicable Applicable Applicable
Applicable Applicable Applicable
Applicable Applicable Applicable
n/a Applicable Applicable
n/a Applicable Applicable
n/a n/a Applicable
Applicable Applicable Applicable
n/a Applicable Applicable
n/a Applicable Applicable
n/a Applicable Applicable
n/a Applicable Applicable
n/a Applicable Applicable
n/a Applicable Applicable
Applicable Applicable Applicable

Account may have
media

ditto

to

to

to
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I il = S
Centric

ort

Customer CUSTOMER REGISTRATION ENTRY
Account

57

CUSTOMER DEREGISTRATION ENTRY

CUSTOMER PROFILE MODIFICATION
ENTRY

CUSTOMER MEDIA REGISTRATION
ENTRY

RESTORE CUSTOMER ACCOUNT ENTRY

BECOMES ELIGIBLE ENTRY

UK Bus Fare NeTex Profile

nt - Account Events

Applicable Applicable

Applicable Applicable
Applicable Applicable

n/a Applicable
n/a Applicable
n/a n/a

Applicable

Applicable
Applicable

Applicable

Applicable
Applicable

> Events to create or change a customer account

Classical may
register for
season pass
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Travel Control & Validation Events

Travel PASSENGER CHECK IN ENTRY Applicable Applicable
PASSENGER CHECK OUT ENTRY n/a Applicable Applicable Post payment only
PASSENGER WAY POINT ENTRY n/a Applicable Applicable Post payment only
FARE TRIP ACTIVATION ENTRY Applicable Applicable Applicable
CONTROL PASSENGER TRIP ENTRY Applicable Applicable Applicable
Travel Match NO CHECK OUT DETECTED ENTRY n/a Applicable Applicable Post payment only
NO CHECK IN DETECTED ENTRY n/a Applicable Applicable
PASSENGER USED SAME STOP ENTRY  n/a Applicable Applicable
Revenue NO ACCESS RIGHTS ENTRY Applicable Applicable Applicable
Protect-ion INSUFFICIENT ACCESS RIGHTS ENTRY  Applicable Applicable Applicable Depends on Policy
SUSPICIOUS BEHAVIOUR ENTRY Applicable Applicable Applicable
NO PROOF ON PERSON ENTRY Applicable Applicable Applicable

TRAVEL DOCUMENT CONFISCATION Applicable Applicable Applicable
ENTRY

Account ACCOUNT SUSPEND ENTRY n/a n/a Applicable
Security ACCOUNT REVIVE ENTRY n/a n/a Applicable
SECURITY LIST ALLOW ENTRY n/a Applicable Applicable
SECURITY LIST DENY ENTRY n/a Applicable Applicable
CEASES TO BE ELIGIBLE ENTRY n/a n/a Applicable
BECOMES ELIGIBLE ENTRY n/a n/a Applicable
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Thank You !
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